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HA 	tilli 	a 

RBAGARi : 

a —12445- ( 	t L < 6t-t a) ZaRtt a 	'AZ T'(%Ah trAitiriEV*0 

SV.M1 

1"-A•filli-33.1"1 

[0001] *RBA 6t, E%:Tin-oitiraf*L 1,--CVEllts, a —Z0:> 	5- 4 > t i, < tt 

- . 0±PaRtt a — Z-0,5--f >1- Ci=1=113440_113,SIrc_r4-4-Zo 

MAI-kfilti 

[0002] a —Z-0,5--( >0 	-5, -ite345t,lt a 	Z0,5- ( 	: — -co>ttEtiTn 

itirmi*L 1,--ME11-e 	9, a —ff-0,5--( >Rtt-oitot.9,,SIL Liz 

tt, /tRiJ\ 60/7 ts5I/Y%-_i 6 tt.-c 0 Z (IN AiS, 	j1)  1 ) . 

lib\ I, tse 6, ItRoDItt, 	1)1.1) 	r,i,,J-0-,4,151-sitaCEilk,\A.e 

Na'aZei,r6R--e 	-D it 9, Vilk75,7<< --clOre, --L's 6 tLitiffitsgiM .t,,' < 

,1 -3 /2\R75,-Di-z_-.9 -4-Z-, TMIYORM---eok-k-trIce*N--e 	9, .4. )Eug 

Lug,k,\otk,\toy--e.Dtc.. 

[0003] -iticg• 1 Oct -3 Vc_AifitsMtAbitUnlag-A.ORL litsolL1,--C, 

gM.  26,., 	--t Z 4a) N —t)i./ 	-()1.— a —)J1.:>5-4 >y> 

I-1 t --fft: ct -D -c D 4intRnrc_IVbt--c, 	D — 5 — )< 	)1.— 5 —  

)1. L. Y> I- -I >L L. ;k,\ -eD — 5 — )< 	)1.— 5 —7J- )< 	)1.L.Y> I-1 

>0MAK7 ,EtA., -(A/MEzveMW5±0E4 	(tert-11. 

aolau 	T77a — )< 	11.— D — 	5-  -I > 0)-1.9.5I egiENC, -,'S 41, -C 0 Z 

0  48, Ji0) a —)( 	)1.— D—.J5--f 'A4., Y6'1345tit a — Ix- .J5-4 

D— 	9, tViAflifts.101:1=1134,f4Q I, -c VERT 	Z0 

[0004] -it,WA.  3 t,=, 	/>:'))1/I--eall--,'s t1.tz_-.7J- -)1/ 	-4-Z:')I5-)1/t:.,/ 

)1/. 1)/7-=77J-A.Z(Bacillus 	licheniformi 

s) 	7°  1=1 5-  7 --f 	'fiflE11 --,'S t-  Z J_. LT (S) 	—i i5- 11. L LA- TA, 	)1. 

r,fi'ii`Lt.Lct -D -CtiZ-4- Z-1`/:>77,—  la77.Z iat:0_11,-C> 
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m m m 

[0001] a-S^^X^-r yi LO£ 

^ (Dikx&a- s^> x izmt^o 

[0002] a-S;^>7V7M >©9 t>s -S^:>7v7M XiE^qqCD 

Lxmmxfoy, a-s$r>x^M yx&jz<Dik<D£i£jj%t LT 

LAV L&^iQs 7>JU'J 

^J5JfcjW^-C£> ̂ tcVs S < T'M^lT\ £ h lcM&ti2i££# < 

t ttHt (DX& o fco 

[0003] JftfFjtSK 1 ©<£9 lcM&ti2i£A£»<£^J5Jfc£ifr^£ lt> 4# 

Jb-a-t^Jl/i/XT^ V^t^V 

S^-tflCcfcoTDteMiRtolC^bSltT, D- 5 -*^U- 5 

K'f ><h Ls ^iN-eD- 5 -*^u- 5 K-r 

>©JP7J<^?S (t e r t -7>;u 

SMit) £^T9 

o &fc\ Z.(Da-*3-)V- D-isXT-t ytts yt¥%fea-W&i'ZT'< y 

<D-r>xibV, Lxmmxfo&o 

[0004] ^£S£3(C, «y*/)\,&X&m-Ztltctt-)\s%^T2>V^*T)MZ/< 

^JVX • x) *7 — y t )V^.X (Bac i I I us I i chen i formi 

s) 7°P^7-"tt%ftm$-\*:ZZ£X (S) J iXri^ L/ctt, 

^•^feftlCcfcoT^-f ^ 7^7*- S&lZ^&LX'Oi' 
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)1/aRE# a — )< 	)1.— D — 	5-  4 > 	•'f4 Z 	51/Y,Ei1i,-,'s tt.-c k,\ Z. 

[0005] ft, .4p=i,gcg.  1 tL, />)1/I--etti-s<tert — 1)1/a--eag#-,'s 

ti.t.i5-)1.11±1}12i5---ff-e (R) 	— 	i i5-11.'fbl_ i, 	)311. 

t-: > 11.10) tert-1/1/IT-Ji.ib, 	)( 	JI/IT-J1.0))31:17X3A74Va 

-C 	(S) 	— JIT-JI/V4I-C, 	- 0),I, 	)1,,,fili`Lt:_ct -D -cC-4-Z 

— I- Rii#ERE,41" ZZ:Lt: ct-D -C te rt— 1/1/REg a — )( 	)1.— D — 

:> 	5-  4 >V4Z517VIM,-T -L'sti.-coZ. 

[0006] 4-ig,cg.  2 rcit, 4-i,!,M.  1 tLENC,o) tert -1 /1/REV)I5- 

11 /Lt e r t —1/1/ 7J- 1=11=1)( 	'>L)( 	)14)77 /1,-)1.71=1 ,— iL 

, ita0)4? -F, 	ag.7\ -,'S -ft-CV:ST Z 	5175q,Eili,-,'S tl.--C 0 Z. 	'i-z_-_, 	t e r 

t —1/1/ 1=11=1)(>0)11 51L li-C, 	:')1=11=1)(>1=1=1 "-C, 	tert 

— //1/)(Ji/t 7°.>, /*)1//_\77 )1/ s E KEzTfilibziKAaa-,-,s -ftz 

VAENC-L's tt.-c k,\ Sao 	•J_. •J_. --e, *A/L.7)1/52E K LitibzIK„e4M4Z L Es  

Dm )< 	)1/i-5-)1/eRt-4-Z •J__Le%-_1641.-ck,\Z 	(INA_a, ,4- 	.A 

MX 3 ) . 

Afa-agik- 

![Matl 

[0007] , giCrl : 	*Vi\xrAM 2 0 0 1 /0 7 2 7 0 2 '-4 

=,qCMX2 : 	Eli>. PM 2 0 0 3 / 1 0 6 6 8 9 

=,q3: 2007/1060220 2 2 

4-4i1W3Za 

[0008] 4-ig,cg-1 : Journal of Organic Chemistry 	(2003), 	68(13), 	p.5403-5 

406 

,!,cg. 2 : Synlett 	(2010), 	(19), 	p.2941-2943 

,!,cg. 3 : Chemische Berichte, 	88, 	1737(1955) 

RBA 0 '41  R 
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JHD-i/Xj-f y ^ tlX 50 

[0005] £fcs ^M^fF&SRI IZ% s<y*/)\,g-Ctt&< t e r t - 7>,lUS-e{£ti£ 

(R) - ̂  7 xT^JMb U 

<K=£s>JUS©t e r t ts 

X (S) 

-f 7^7*- £-/<* 

— •2>d<h(Ci:-z)Tte rt — 7'fiL-fiia: — ^ — D — 

[0006] #^£iin (C|ES©t e r t -7"f^fti^x7T 

Jit t e r t -^JU^^PP^V^^JU^ZJU^JU^P^- h <h £ 

% J^S©#ST, J5Jfc£l±T£!^t"£:£&tf§Eii;*ftT^£o t/c, t e r 

t -y^Ji^ttnn^tycDMfet LT. tert 

/i^MATJl/"r\L 

)i^lES^tiT^^0 Z.Z.X, MA7^fb ££ tf 

$R3) o 

[0007] : 1^112 0 01/0 7 2 7 0 2§ 

m^m2: TOli2 0 0 3/1 0 6 6 8 9§ 

^£S£3: TOli2 0 0 7/1 0 6 0 2 2§ 

[0008] l-E^I^F^itRI : Journal of Organic Chemistry (2003), 68(13), p. 5403-5 

406 

#M$fF£itK2 : Synlett (2010), (19), p.2941-2943 

#^§^^11^3 : Chemische Berichte, 88, 1737(1955) 
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[0009] 	-iticg 2 tLigENC,051VLS-30-Ctt, 	LY> 1-4 >0)ilizIK3A74, Et )I./ 

-()1.'fb, eAR±OERNOA-ITIVLS-30-C4r4t:_moazHem ,RL 

TZA-AtT15thSeeo. 'tz_-_, D4*V4Ztz_-./9DOILL-CY43AIJCE11 

0-0,\ZA-.6, Y'343Al-lut-S -31-*LtsZN-jj)1,4)1,-a-)<)1, 

5--(>, IMLTZElzfl,--CWs<Lt2)1,staisi-4-z .J__Liy 

/26R L -L'stt.Z. --L's 6tL, 	RtS1-40NA91_1.11/Y/2,R LtsZ . 

Vz.-_, *,!,cg. 3t:_giENCO51--ett, 	i5-)1./J\611,3AJIR$1 00%-e 

(S) 	-ii5-)1./Y•f'4'64-t.Z 	(N1] -5, , >)1/Iailta-)<)1.-D- 

5-4>ti5-)1,/j\611p,AJIR$1 00W-0'4641Z) tc6, _E3LR.0-i 

,!,cg.  2 0 ct -3 tsnnitt Utsoe, a - )< 	)1.- D -5-4 > 	''f4 Z Az 

6rcit, 4 	ITZeA1f.±_EG)>)1/ICIttfETZ/2,ReZ„ i> 

)1/IONAtt:_tt, -NntL, **77  > 	=1 L ,IN't I- ') r, L. 	'ItEll Lit 

/-3°Ac5I/Y#T-11E11-,'Stt.-CA,NZ,, 	.J_.0)51-ett, WE3IfriAlte/26RL -L'Stt, 

'it.5tkIt0),4-r4tLF40,1XJ-  I- ') r, L. 	'ItEll li 14: (Itt.ats 6 tsotc.6, I 

ntarcitiLAL-Cotsoc, Vt, II4 	40)a-)<)1.-D-5--(> 

ttVCMITOtt±e*OttSibattr-eZit.6, az--etiCTZIX±Pan 

-4-ZJ_Lek.11,k,N„ 

,!,cg.  1 t:..ENC,051-ett, 	t e r t -1 /1/I0JIMEttilnkTAM 

TZJ_Lt.c_ct94AZ-L'sti,Ztz.-..6, -itig. 30),t',14:11,91'AtttUtSoe, 	li 

75\1„ 	(R) -ii5-)1/. (S) - ii5-)1./NLgz.'1'1"ZtailfeIR 

--CZA-..6, IMntarcitiLAL-Cotsoc, Vt., 	.J_.0)51--C14'64-t.Z 

S) — ii5-)1/0)Y6'344,g,tt (R) —iii5-)11,:.,t .D -CAZ7Y, 

(R) — ii5-)1/0)Y6'344gtt9 1%e. 	e. TV'), Et'PAI'litil" 

zi-c6oitirm4*L 1, --C tte#41.13 .--eZ. 

Vt., 	t e r t —1)1/aggi5-)1/4--ii!,CMX2tLigENCO)51"--et.'1 

ITZL, RehAte4E6-CAotc.6, -irc_19*--ettrk- m-tIma+aA 

vc_s-3k,\ --ct.asiviotwL li-C7f6 641.-C 0 Z Es 	1=1 1=1 )< 	)1,i-5-)14YR 

t LT' li '',U,  kg'IteZ. 

WO 2014/178433 3 PCT/JP2014/062115 

[0009] h-r yoWkfiM. 
^ -< Juits ASHm-?<Dj${£ts(D&x(c & i vr#^ izmi-^s£50#t 

t/c, 

IN'T IN £ /c<£, 3"6^^SU£fr& 9 £ & £ N - *j JU/ ̂  'NU - a - * 

S'XTM SW^t" 

t/c, ^i^fS^ciEi^^-m, 1 oo%-e 
(S) — y *Qtl'i) (IPt3% ^ V'V-'USI^S# — ^ — D — 

*>XT<r 1 o o%-ef#e>ft£) 
fF^SR 2 CD <fc 9 &PP^S&£ i; & IN tf, a - p< - D - -> X ̂  -f > £t# £ tc 

i/)i&m%mzi^ fa&7>^=7£&mi-^i)0A%femLt£ 

Hto£j^CttigUTlN&i\0 t/c, J^tSfaOa-^JU-D—>7^-f> 

#M$fF£iKl (C|ES©^)i"e(i, t e r t - 7>JUS©J$H&i^l£T-JPfi 

^:fciK3©j;9;Miitt£i;&iNtf% L 

fru (R) -fyixjj^ (s) 
3t-C£>£fcg>, X^W^JCttiSUTlN^tNo t/c, ( 

s) y(R) -fyix^KCct^T 

(R) -=Eyi7T;i/®^tli9 1%e. e. T?&y. HHn^S^t" 

§fci&©^rH*^:LT tf$> Z> 0 

t/c, t e r t -7>JU{£tS^x;^JU£#^;£jt£2 (C§Ei6©;fr}£"eM 

(C£^T$^l±t)lt<h LT^to^tlTlN^ kT^PP^JUx—7^U#$g 

^LT Lt9 
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AsRPEil,t, _LAGAMAC:itEgYrtd::_tti.itta)-C.b 9, xvi:Tin-oriziraf*L 

1, --cnv-s, 	a —2.41:> .-1--(Rt- -- 0)±2.., AIY-74-ATV'J, 	7\--)g-T7  

4fil-SE44 6Lct 'D -C. 	ct9PAICZERHITEirerk. “7-$43-S-C k . inmtr...k,\ 

--c --,8taTEgigts:-*-JEFintsIaii# --4-zz:LffinL -4--zo 

[0010] *Rillt- i6t, 	cx -ffto. 	5=4 >3Z1 -0DIS'AZI=Prbli*MS-0- 3At:-._ 

"D 0 -CV,S*C4 t, tz_-.*Ei, 	2 —7J- 	V — 1 , 	3-3 t' 

AligZ -j_LIZ.,t9,1t.1.4*(ZKO&JZAMOELLktert - 

1/1"igiltR'llillrelt -e5. 	i.i.' L 	JLf 1_, /to 	._ 6 1,:=, 	2 — 	( t e r 

t - -7-)l.-7f) 	)<*)1.— 2 — 2171:1'.4k:',;-7/1//1/0&1 3SL‘C. -- o-C, 	t 

e r t —1 -)1/ . 7J- )( 5 ) — )1/, R6t2— [ (t e r t —1)1.7f) )(. 

)I.] 71::iAk7)1,*)t/iP6ah-Z-4-Zifl .4)'HIL:.L1,::.ckt.), ReAA 

,g),ZEI=i1=i)(*)l/i-5--)1.5tt- Z .Z.7.LtS<gi‘.7143.SLTZ .j..L 

eTgitg-r,bZ .'__ L 	R,ffi Lit° 

it, *RHJI-A.  6 tt, AA*Ja584Cf 0)41 rEmi*L L -C4IZ.V4J tS. a —Si 

—D—J-- -1>ODtar..80-C, IRRX1-8:2—[ (t e r t —1)1.-.7J-) )4 

-)1/]-2-27.47M.Ate.i7).M (S) —2— [ (t e r t —1 	)1,3 

71- ) )4-3-)l.] — 2 —R*7 D >R7)1.)1.1Z..0.11-- ZITi's r."A&Z,J-c: 

ct 1•J 1 RI% --efi-- -3 	.'._ LIPM1g---eZzriL 	,±,1_, /to 

[0011] ttSbt, 7cR1396t, 1,),TCCirATZta)TbZ„ 

[1] 	VI ( i ) —NA (2) 

[iL1] 

t-BuS 	R2  

R102C 	CO2R1 	( 2  ) 

(A11=1, 	IR 1 6, aaLLGT, 21-,'Sturl.\ -Ctc\A'*R 1 — 1 0 	)I. 

X. 2-1tSt.-Ctivrt,tt,\LA'Atk7 —2 0 075)1.-)1/A, Rtt, NAtStt, 

ZOTtctl,\A'AN6— 1 207')—)lit-sli, R 2 f,t0Xf,k 1 —407A. 

•L)1./ -4-0 	) 	-e -,'_tti.z4L-PriAtz, 	ZZ, 	Ok, 	36t1-7')1/Ih1171<3} 
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[0010] *f§B£#£>li. <z-&&SsZT'f 

-D^ri&mm-tLfc^m, 2-^7-1, 3-f7V"lJy>-4-^j^ 

Lfc t e r t -

7>,M£titt£®0#Psra££T"$££££;JitfjUfco 2- (ter 

t -7>JI/^) /^JU-2-m^aym^TJ^^rJ^(Dm^C-^^Z, t 
e r t - J-)ls X&2- [ (t e r t -7>;i/^) P< 51 

;u] ££<fcy, fgtfA,tt 

(D&3 tTT.^ p p p< £$£££#£ £ £& < ££(C§^£-f£ d <h 

tf RT&rc&a z: «h £ Btb u/co 

ztc. LxmzMmuoc-m.^ 

-D->Xf^ y<DW&fc&^-C, 4t$&2-[ (t e r t -7?)^*) * 

^;i/]-2-li7P>i(S) -2- [ (te rt~7*W 

tf) ^JU] - 2 - i^7D Vi7^^KCljfetSIi^:, 

£ <-J 1 KPg-etr"5 C <h tf RTtB-Cfc£ £ £ £ Jldi U fcQ 

[0011] UTiC^fStOD'efeSo 

[ 1 ] 1*1 ( i ) (2) 

[<b1] 

t-BuS—\ Rz 

x' R1O2C" "CO2R1 (2) 

(i£4\ R 1 W\ 34l£LT, i^nt^Tt«t^il!(1~1 007m 

Ss tlTUTt <U^iti(7 ~ 2 0 077^^HX X^S S&3*l 

T^Tt«t^it6~1 2GD7'J-JI/S£^IU R 21 ~ 4 0 7il/ 

) Testis *&£•$)£, ik^s Ms X^x7.xJUS^i]P7jc^ 
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MT Z 5t'lt 	4-' ZEFIA, ANA 	tTlc-4-  Z itg)A4-  Ulla, IME80911,_ 

Wt. RV' / 	1_, < ttg01111i8, 	tiaI L, --c Ai 6 tt,itgANA 	,t`tiaRA 	fFjR 

t.-C, —NA (3) 

PL21 

t-BuS 	R2  

HOC 	CO2  R1  
(3) 

(41:1=1, 	RiRveR 2 6t, EE—  RA (2) ODR 1 EzveR 2 LP]treZ. ) T 

-s --,'S ti.Z i bat V4I Z VII ; 

i 	( i i ) nigE—fIRA (3) -e-stg-t.zibalttL, ggaAdRttnk/ \ Mit> 

iLAIJ41F111 -,'St.-C, 	—NA (4) 

CiL31 

t-BuS 	' 	R2  

XOC 	CO2R1 	(4)  

(41:1=1, 	R 1  EztiR 2  ttnigE—ARA (2) 0)1R 1 Ezt)R 2 LP6,--eVJ, =— 

OP (0) (OP h)2, —OP (0) (OE t)2, —OC (0) OR 3Rtti\D 

if >f;5±-sli, 	R 3 6Jalr,'St1.--Clivrt ctl,\A'Atk 1 — 1 00711.1l/I, 

Z11-,'Sti.--Clx-Ctct1,\A'At,k7 — 2 00)77 )1.)1/a, 	Rtt, 	Z-0,--,'Stt.---0,\ 

-Ct,t0A'Atk6-120)77 ') —)1/a-sTh ) -C-s --,'Stt.Zibattt'f'4'Zi 

fl ; 

i 	( i 	i 	i ) 	nigE-424 	(4) 	--C-s --,'Sti.Zibirtttlz, 	77 	KMAIJ 	'fiFJEll 

-ft-C, —NA (5) 

Cibzi] 

t-BuS— 	R2  \\ /  

N3OC 	CO2  R1 	( 5  ) 

(41:1=1, 	R 1 EzVqR 2 ttni,E—ARA (2) OD R 1 )3z 	2  L PirCeZ. ) --e-s 
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iltk JkXf/% U < 

£1±"C, -flgsS (3) 

[yfb2] 

t-BuS—\ R2 y 
HOzC C02R1 

(3) 

(^s R 1 RXf R 2 (is iusE-flgsS (2) CD R 1 J&.TJ* R 2 <h VIST'S) •So ) T? 

ft £-fb^tl £*#£!*£ ; 

Ii ( i i) tulB-^ (3) T^ft^b^tKC, 

(4) 

[>fb3] 

t-BuS—\ R2 

X0C^C02R1 , (4) 

R 1 RXf R 2 (ifulE—(2) ©R1 Rt/R2^lltfelJ, Xtt-

OP (0) (0 P h) 2% -OP (0) (0 E t ) 2% -OC (0) OR3X&/\P 

R3&S^£ftT^Tt<U^Sl$n ~ 1 OtfWU^rJUSs 

S^£ftT^Tt<U^Sli£7 ~2 Xtt, S^ftT^ 

T t <£ 6 ~ 1 2(DTiJ-)l&^mto ) X^ ft£-fb^tl£?#£I 

; 

ii (i i i) iuiE-flgjS (4) xm^tizik-sy?)^ TV 
i+t, — (5) 

[-fb4] 

t-BuS—y R2 

N30C-^C02R^ (5) 

R'RXfR 2(itulB—^ (2) ©R'StfR2tlim ) X^ 
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--.'sti.zibatttV4ZIfl ; 

VI ( i v) ME-424 (5) -e-s -.sti.zibai-tt, 	)1, ,,fili`La)t,.t.: 

ct-D -M-OL. —NA (6) 

[M5] 

t-BuS 	R 

OGN. 	•CO2R1 	(6)  

(6) 

(Aiti, 	R iEzziR 2 ttiltI,E—ilflA (2) OR lEzVeR 2 LPit,TZ. ) --e-s 

--.'sti.zibaltV4ZVI ; )3zt 

VI (v) ME-424 (6) 

-e-s --.'sti.zibattto-fV77-1a7Z)//NLO_-0-4-zTfl, i5- 

)1/I)Ju7.IK3A74-4-Zifi'. 	Ezzilki,F1E11 --.'st--c t e r t -1/1/an -4-Z 

VI; 

at,- J__ L 	.ML 4  z, -NA ( 1 ) 

PL61 

HS 	R2  

H2N 	CO2H 	( 1  ) 

(Aiti, 	R 2tJ-.),At:,k 1 —4 0)77)1,-)1//-s. 	T. 	) 	--e-s -,'Stt.Z a —Z c:> 

5-4 >RttiOirri011 iSL51. 

[2] ilthEVI ( i ) 	vc_s-3k,\ --c, 

giaMe, 	(A) go.j#,44, 	6, 	8, 	1 0, 	1 2, 	1 4, 	1 6 - '1_,< 

tt 1 8o7Zinkg0A -4-z>/N, 

(B) gEN#4, 	6, 	8, 	1 0, 	1 2, 	1 4, 	1 6 - 1_,<6t 1 80)7Z/ 

MEM L 3 5%1V,_LoR—ItLi, b\-D, ME-424 ( 2 ) -C-s -,'S ti.Z4b 

attt 	)iii7_1K3A7t3  L. ni,E—ARA (3) -e-s -.'s 41. z tato-3 -6 AmEne s 

4*--eZ-424 (3S) 
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2 -11=1/) -)1., t-1)-)1/-0)7/1.-)1.0, 7-t 1->, 	2-73) 
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^7* Mlx^Jk MlH 7 7°P tMk Ml7>,iU 
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(B) 6, 8, 10, 12, 14, 1 6 g L < & 1 8 (D 7 < J 

I£lB?y<h3 frz>% mOB-M# (2) 

fu§3iS-fl£iS (3) X^Uhit^Oo-^iLWmWif 
SWZfcZ-ma (3 S) 
[<b51] 

t-BuS—-, R2 

X 1 HOzC (STC02R1 ( 3 s) 

(5fc*, R'JktfRHZs fuiB-^ (3) ©R ' JkXfR2 tmmzfcz>0 ) T? 

(C) IB?U#^4, 6, 8, 10, 12, 14, 1 6£L<li1 8"e^tl 

£7$ 7 Stifle (C£^T, 1Xttlli07^SI^, 

JlU-ZtltcTS. yStSB^^WL, -fr-D, jtulB-flKsS (2) 

Wk-frMLs fu§E5$—ma (3) 
&z>-ma (3 s) -em$tiz4k'£y!i^£&&-zfit 

o 

[0044] dd-e, fulB (B) 

!B?y#^4, 6, 8, 10, 12, 14, 1 6X&1 81Z^ 

tl&7$ SM.%mt3 5%&±, tift. L< It 5 0%i^±, <fc «-;$?£ L<&8 

0 %£l±, L < 9 5 %£l±, Ht£?£L<&98 %&±<Dffl-& 

&fc\ GenB 

a n k^pDNA Databank of JAPAN (DDBJ) &MM. 
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r.:, 	FASTAA'DBLAST (Basic 	Local 	Al 	i gnment 

Search 	Tool) 	j_0)11=I'7.ACEllk,\ --Cff -3zriLe-- Z. 

Vt., the (C) 0') . >/Ntt, lItEi5-)1/a)inzIK3A74 -4-Z5tit 

,v, --,'stsk,NglmitLs-3k,\ -c, 	gui.j#,4 4 , 	6, 	8, 	1 0, 	1 2, 	1 4, 	1 6R 

tt 1 8 vc_,ENC,0 7 Z i MEM t: —11:1-1-  L < 6ak11:10) 7 Z i otiY, x „ 

-1- t_i< tti4M -L'sti.tc.7Z intgEN -4-Z t 0 	61Z •J_. L e-  - e 	Z „ 	•J_. •J_. 

z 	L tt, Af*nrc_tt 2 011:11-).- , 	i, < tt 1 oil:0,-F, 	ct 9 	L< 

tt 5 11:11-).-F -ez. 

[0045] *RHA -NERk,Nzi5-)1/a)inzIK3A74 -4-- Z5tft -4-- ZEFI„tt, EntAa) 

—311E13RttiliE13 . — Kl-Z31ffi±ottagENc6L1, --c- fif2'' Litz_-.11=1-1 

jEilk,\ --c, ANA5t,lt -4-ziI1koltilti-ttb\ 6 ANA 	— K -4-ZDNA 

*At LA-A, ADNA -elirffi-argtitoDTMR-Wfftso, ANA 

Tgti-tt-eR/R,--L'st. z •J_. L t: ct -D --04Z J_. L /PC 	Z. 

Ott., *RHA --enlk,\zi5-)1//M7_1<3A74 -4-z5tit -4-zEFI„tt, A 

A5t,lt4z,Nt-tt, INA..a, /)1/ Z (B a c i 	I 	I u s) AMMO 

070J\ 6fit21-4- Z •J_. L t: ct -D --04Z •J_. L t -e 	Z. 

[0046] //1/INIIML i„ --ctt, NA..a, /)l. 	• l) /7=7 t)l/Z Z (B a c 

i 	I 	I 	u s 	licheniformis),//1/•1)- 	)1. 	(B a c 

illus 	subtilis),J1/•5-77 1=1 1)-  —7-r)i. 	(B 

aci 	I 	lus 	stearothermophilus)-75,1641,Z 

o .J_ f, 6 0-MTL-Att, ai-L,/fflinA tITATifi--OriiIIRWUN. 6 A 	u hk --ez 

o ZkiNttATCC (Amer i can 	Type 	Culture 	Co 

I 	I e c t i on) 0)7J- >-(>)31=0"(ht t p://www.at  cc.o 

r g/) VC-FiEWStl.--COZMTL-AtL -DO-Clt, EAATCC/J`6A --eZ0 

[0047] *RIEI)J011 3.Irc_s-3k,\ -ctt, —NA (2) ---e-s --L'sti.zibattttL, MEN 

 	iFiEll --,'t----ct (toe, inArcyi-tA_ -c, 	zk,Ntt, ANArc_mA,c, A 

EIAtTlc-4-zhg)] -4-zOli8, IME809tult, EztVRttinEi8ig 

1, --04 6411-clANA 	-A-ti•igAA ,f,FJER -L's t--c t ct 00 	ANA 	tT1c -4-  Z 

WO 2014/178433 29 PCT/JP2014/062115 

IZS FASTA^BLAST (Basic Local A I ignment 

Sea rch Too I) HCD 7° • "7 A £ T fr 9 Z t. ifX $ 0 

£tcs fulB (C) 

ra#^4, 6, 8, 10, 12, 1 4, 1 6x 

SL< ttttflP £ tl/c 7 $ y £ ZttfVZZo ZZ 

"eM <h JM*ft (C (£2 0 {TOT, & £ L < 1 0 m-F, <fc y & £ L < 

(i5MTi?fe5o 

[0045] mrnrn® 
-SBX tt£93£ =l- KtZrnfc^(Dikmm%ju£LTftmLtc7n-7% 

I - Kt&DNA£ 

^HL/cti, §£D N A-e*MM#0?i££^©J12MlE#!£?T&l\ 

-tt* c t (c <fc o Tt#& £ t tfx $ So 

t/c, *fgBj3TffliN£i*7LJUg£3]D7K#$t"£S1££^'f §£ 

J<3-)IX (Bac i I I us) ill® 

t>mmr z> z t iz j: o xmz> z 11 v $• &0 
[0046] /<51>'U7vSilffla<h LTtis 0!l;Ltf, A^UT. • lJ tr~y (Bac 

i I lus I i c h e n i f o rm i s) , A'-^JUTv • (Bac 

illus subt i I i s) , A'-^JUTv • XTJ7 H-ty — f7 -f JUT* (B 

aci I lus stearothermophi lus) £>tl£ 

o fe^^liATCC (American Type Culture Co 

I I ect i on) (D ?l~ > "p ^{ > Jj $ U^f (http://www.atcc.o 

rg/) ICsEii^ftTl^MfeMc^lNTtt, gATCCA^A#?$50 

[0047] (2) tulEg 

WMWklZhWXX, sk 

# uti^111 <t^0 
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kg)] 	-4-' Zali8 C_ 	libtt, gAfitA - KT zDN A -effMfil,-,'_ tote 

118,7v Go. miaL u-ot, latt (rgt1t) Abtg**111P8-C,Hozj_.• 

Le--e 	e, -totEctri.114-yr, fliXtf, •f*Th-Mi*-t4-TiLkt:',1ERoz ''_.L 

7V-e,z. 

V-,.=, MIIIP800_uk-ttL Lztt, 1M .6I, ,g0011J877-t 1->, V) 

)I/* - f-/ K (Dms 0) . 	1-)1/I>-0Alle44-\bV-5t,ItAdtzct 9 911,T1L 

it t o, A *ii X11911,IT L it t 0, ttmIlnxtttozoigrim. Litt a),-,vaii8 

gnitm, eartiofil*M3014fitti-ttLk,\ttfiti-VtL 1,--cgR 9 ,±, L itt a) 

, --,'s 6 r_lt, 	:.41.6t0)771))1,77:-.:.-- Kit)i,, 	)35*-t>if)1,_r_.- 4-t, 

.iimf4q,:_i=rzibt_,/-,-..to),-)EHL-..LiY.--e6. 

'-,-_, ANIJ8tg41_,---(1464-LitizEMAL L-clt, gEN)18igIL-Cf4 

6tLitig*A, -6- tsb-5, 1,ANA -giti•tiia, Li441110-ct ct <, fiJA_ 

a, MEi8LAI4K±g±toPh5434I-\b, PAVII8ff350ftiR,MAIM--eztAS(V,A 

AM 	_ii.;\ 3A14 --e IA 	L tc.±51*-\b -t. 054481 t JEH oz L'. L e--ee_. 

[0048] J_(: -e, )MfilltL)Elk,\ZPAI-1,X - KTzDNAL L-ctt, INA_I,t‘ 

, nou#144, 	6, 	8, 	1 0, 	1 2, 	1 4, 	1 6526 	1 8 tz.:77ttti671'-Z. ) 

/ i~fj 	,k,\(,t, 	fie, 

M#'-44, 	6, 	8, 	1 0, 	1 2, 	1 4, 	1 6R61 8(O7) 35 

°A1-)._L, 	0 	li < tt 5 0 %1,),__L, 	ct 9 tcT 	L < i, 	8 0 %.0,_L, *vc_tcTLi< 

tt 9 5 °/01,),_L, fit t7T 	L < tt 9 8 cyolv,_LoAirlit -4- z 7 Z ) K6gaN 

L, 1)\7. ni,8-424 (2) -e-stql.ZiLS1-*IithgE 	NA (3) --e -,'s 

4-1.4LS'Avc_%11-4-ZENAtt -4-z›/N -K -4-z D N A --e 

-D -Ctctk,\0 

gaNW-44, 	6, 	8, 	1 0, 	1 2, 	1 4, 	1 6R6 	1 8 (z.:7741.67Z ) 

glAgEN" 4 - Ze" A- K -4-z DNALL-ct, -ttLT41, fiNIJ*-14 3, 

5, 	7, 	9, 	1 1, 	1 3, 	1 5.RtJ:1 7 ottafiaN -1- zDN A75611; 

tbz. I -T-)liaiin,X3}/174-4-z5tit -4-z>/X -Kli-Ct,\4-t. 

41, gam#,-i 3, 	5, 	7, 	9, 	1 1, 	1 3, 	1 5,Rt1 7 ottanamoD* 

WO 2014/178433 30 PCT/JP2014/062115 

x&, -KtsDNAxmmm^ntcm 

tf-CS£o 
&tc. mmm®&m%)tLxiz, mw:, mm^y^vy, 

Jk1"^>K (DM SO) , 1JM1U 

tcb<Ds L/C*,®* yamtoxizmmtoiz®&Ltcb<Dm<DfiRiB& 
mm®. * * <D mmm ft £ #1 nm® irmm® <h u T ix y i±i u t © 
, $£>£&, TO 'JJUT7^ KW, tiy^-i-yfJ^lZft^l: 

i$JmB^^xmbtitc^m)khLx\ts ituiB«£i£SUTt# 
btittzfr^s <, MA. 
#, mm&t 

[0048] iflsii Kt5 D N A ^ Itlt MALIS 

, SB?y#^4, 6, 8, 10, 12, 14, 1 6 X(i 1 8 tl&T $ J 

KT£ D N Aft^tf £>ft£0 IB 

?0#^4, 6, 8, 10, 12, 14, 1 6X& 1 8©7$ JW^Mt 3 5 

%£l±, if £ L < & 5 0 %£l±, <£ y if £ L < 8 0 %Jil±, #(Cif £ L < 

£9 5%£l±, gtifS L<tt9 8%J^±0ffi|fH4?:^-ri>7$>'^SB9!J?: 

^L, fr"?, fu§3-^ (2) (3) 

KT* DNAT^ 
^TUl\ 
IB^y#^4, 6, 8, 10, 12, 14, 1 6X(i 1 8(C^^n^7$ y 

KTSDNA<h LTIJ, ^eti^ti, S3?y#^3, 

5, 7, 9, 11, 13, 1 5Xli 1 7©i^aiB^y^#T^>D N Aifmfb 

ti&o ±x7Lj\s^%wkM%tz>):%,&%^tz>oy^on%^- K ux^ti 
I3^JS^3, 5, 7, 9, 11, 13, 1 5X(i1 7 
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[0049] 

[0050] 

1=0"----e-D-Ct (to. -4-1-sb-5, AFICA.-  KTZDNAL 1,--Ctt, i.&1 

t::. -4--  t 0)751,1641,z 0  

(D) gEN#'-43, 	5, 	7, 	9, 	1 1, 	1 3, 	1 5R6 	1 7 OttagOIA 

-4-z D N A o  

(E) go.1#'-43, 	5, 	7, 	9, 	1 1, 	1 3, 	1 5R14.1 7 OttagENt:..8 

0-C 1 RutklEollaeZ-0, 	t L < ttNlin --L's tLititagEN 	-g-(7.),, iJN. 

--D, ni,E-NA ( 2 ) -C-s -,'S tl. Zibatt 	nia 	NA (3) -C-s --L'sti.Ziba 

1-tttLk70-4-zNA5tit -4-zt 1),'7° 	K- K-4-z D N A o  

(F) go.1#'-43, 	5, 	7, 	9, 	1 1, 	1 3, 	1 5R6 	1 7 tLE,ENC,OttagE 

M 	-4-  z DNA, Rtt-o$INIERAL Z I-') >:')m> 1- tsAit-e/ \ 4 7') 

4 X-4-zilagENA-(7),, b\-D, nia-ARA (2) -e-s -,'sti.zibatttilthgE 

-NA (3) -e-s --,'sti.zibai-tt -0-4-zEgA5tit -4-ztipi 	K 

-K-4-z D N A o  

48, go.1#'-43, 	5, 	7, 	9, 	1 1, 	1 3, 	1 5 Rtt 1 7 OttagENtt 

, c D N A0DgENTZ. 

gia (E) ODD N A t:..8o--C, 	4®L 6t, Af4qigt:_tt 6 0 fEJ,),-F, 	i, 

< tt 3 011:11-;CF, 	ct 9 tcT 	i, < tt 1 0 ilio,;k-F, 	3ill1`,T 	Li< tt50,;k-F--e 

zo  

gia (F) ODD N A6,71-30-C, 	1 	l')>:')i> it-SAit-FT/\41')Y 

4 XTZ DNA _I Ltt, il=1-1D NACEllo-c, 	1- 1)>:')i>1-i-sAit 

-F-e, a 1=1=-/\ -f ii)Y-f -ff-i a >I, 1-/\-(1')Y-f -ff-i a 

>51, 	Z 0 ttitlf>11=1 V I/\'ili) Y-f --ff- 	a >51- 	,'ff', .J_. L lzct 

9 "14 6 41, ZDNA 	.741] -4-' Z. 	I- 	') > :')i > F.f4:Alt_I 	L li --C-  tt, 	IN A_ 

a. 	a  I=1=-/ \ 4 1')Y-1-ff- 	a >51)3zz),7°-/\-f ii) Y-f --ff- 	a 

>516:. 	0-Ctt, 	1=1=-Zol,J-.1-FIEL OD N ARWAD N AOC 

A- ii.-ib litz_-.7 4 )1,-CEIllivr, 	0. 	7 m o I /L-1. 	Omo I /L 

Ottibt 	') r,L,4?1 6 5 °CT/ \ -I 1') Y-f -ff-:> a > 	.,"ff -D tcA, 	0. 

1 -2 XSSC '74A (1 XSSC GAMt, 	1 5 Omm o I /I_ iraibt 	1) 

WO 2014/178433 31 PCT/JP2014/062115 

(C ̂  ~f & (D h~f b ti & o 

(D) IB?U#^3, 5, 7, 9, 11, 13, 15XU1 7 (Dikmm*m 

t§DNA0 

(E) IB?U#^3, 5, 7, 9, 11, 13, 1 5XU1 7 ©j&gSB?!HC£ 

INT 1 L < AN 

X fulB-flSsS (2) T^;*ft£<b^tl£fu!3-flS!5S (3) 

K£P- KnDNA0 

(F) IB?U#^3, 5, 7, 9, 11, 13, 1 5XU1 7 (C|BS©J^SIB 

D N A, K u >^x> h^^#T/\-r 7"u y 

-f X-T£J&SBB?!J£^K fusB-flSsS (2) Til£ ti£^t)£fu§B 

-ma (3) K£ 
=1- KnDNA0 

&£, IB^S^3, 5, 7, 9, 11, 13, 1 5XU1 7©J^SlB^(i 

, c D N ACDSB5UT£>£0 

[0049] fulB (E) (D DNAlCfclNT, M<h&, JM*ft(C&6 0{TOT, if£ L 

<(i3 0|^ L< 1 OITOT, fttift L< &5m~FT& 

^ o 

[0050] fulB (F) ©DNAlCfclNT, Tx h U >^x > h ̂ ^#TT/\-T 7" U V 

'fXtSDNAj 7°p —7"D N A^ffi^T, Xh'jV^xVh^tt 

"FT, HP"—/W 7°U^y •£—*>a >;£, 7°^-T/N-f 7"'J a 

>)i, >7~p >> h/N-r yj M-VB y^M^o ztizx. 

y%btl^DNA^Mt^o rxhuv^ivh^ftj t L T (£, 00*. 

#, P p - -/\-f 7° u y-r -tf-a 7°^ - T /N-i y* >j y-r a—a 

>)i(CfcslNX(i, P P-——N AX&!£D N A©|fr 

in ^rHH^b L/c7 -f — 0. 7mo l/L~1. Omo l/L 

(Dikiti- h U ^A#4T6 5°CT/\-r 7"'J a /ct£, 0. 

1-2XSS C}^ ( 1 X S Semites 1 5 0 mm o I /L^b^" h <J 
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r,L., 	1 5 mm o I /LiAtit 	I) r,A) CE110, 6 5 tAit-FT7-1 

)1. - 541--4-zAittiz •J__LIY-ez. 

[0051] i5-)1//)inzl<3A74-4-z5tit -4-zEFIA 	- KT zDNA tt, INA_ 

mziK3A74-4-z5tit-4-zEFIAllth!,E05I-tLct 9 Vilti-t-gf*-'3\ 6fitt1 

1, tcA, N**-' 7 z i OtgEN 	1174*-4-  zo N**-' 7 z i gnu!! AM tt, I) 

JI/I> 1 1 '7° Y--ff, 	V 8 il=15-77-1ff-0)EgAtLct 9 fitt- 	>iN. 

Vikh 1,, IVH*f 	D 7 I- 	7 4 - 1-SE VC_ ct 9 '' 1 	K CA- 	fitt.'z' 1, itA 

, im 5-4 > 	-i7 >it - tz ct 9 7Z i OtgEN117t3* 1,--Mtko 7 z i OM 

M 	/91) z zr_. L vc.. ct 9 ,'ff -3 . 	t 1, A-. 7; i OtIOA.  ct,z..a.  If t, A-. 1 	4 7 

-CE110. MIA 	tTlc-4-  zVilti-ttTL-Ao*ti*D N A t L< ttcDNA 	4 

11)-i3:1L 1, -c P c R 	,'ff -) •J__Lt:_ct 9, 1,01,A - 	D NAKTZ 

0-3g (D N AMA-) 	''1141 Z .J__Le"- Z. -,'S66L, MIA 	tTlc4 zVilt 

, 

1-tt71- o*ti*D N A GAIJINEFIAAMIt 	7 7 - 	7° 	Z K 14: E vc_4 A t, 

lia-M 	):M$R-70, 1, -04 6 ti.tc. 	47 	,) -Ab c D N A 	-r1 	1) - j.,\ 6 

„AllaEoDNAchLim_1(zplo_cm_ 1\411.)y4..ff 	
..:..„11,,, 

 

7°-/\-1 7'J Y4 -ff-i a >1-sE ,'ff -) •J_. Lt: ct 9, i5-  )1/1)inzIK 

3A74 4  Z5t ,lt 	4  ZEFIA -  K -4z D N A V4Z j_. Le--  	Sao 

[0052] 'tz_-., AIMEG) P C R tZ.:ct 9 "f'4' 6 tti-z_-. DN Am A-0  tango] 	Am L„ ,f4i 6 

ti.tz_10.1 75\ 6, EN 75”A t -L's ti.itfiRidoM-iftdrAFIELM-L's -ftz tz_-.6 0 P C R 7c' 

4 7 - V,Rlf I,. ANA 	tal-  zItilti-tt7 o*ti* D N A 	ts$IJINEF1 

_TAMIE,MtagAz=ct9Mt .titIDNAOMLLizinver 

se 	PCR 	(Genetics vol. 	120, 	p621-623 (1988) 	) 	.T7-3 Zr_ L VC..ct 9, 

gANA -K -4-zDNA•fgz•J__LtiThIg-ez. 	•J_:J_. -e , gOli#3, 

5, 	7, 	9, 	1 1, 	1 3, 	1 5 R(4,1 7 ottaIgOA -4-- z D N AU, - . 4-l. 

TtL, gui.j#,4 3, 	5, 	7, 	9, 	1 1, 	1 3, 	1 5 R(4,1 7 OttaIgENVC.I 

liv-CIR'iilitz_-.7° 	4 7 - CE110A-. P C R VC. ct -D --CMZ Zr_ L eT 	Z. 

[0053] tss-3, MIA 	- KT zDNA tt, g01.1#'-4 3, 	5, 	7, 	9, 	1 1, 	1 

WO 2014/178433 32 PCT/JP2014/062115 

TA, 1 5 m m o I /L ̂ i>|t h 'J 0 A) 6 5lCMT1f7'f 

JU * - £Sfc&r & £ c: -c $ & o 
[0051] m 

tf, J^T©<fc9&^&lc:J;c>TJ!M®t"£;i£#"C££o X7fjl/S^ 

Ltcik, N^z^yitiB^y^m/T-r^o N^^y^sB^Mm. u v 

;ux> V8 7°P^7-^©gil(Ci:y*iS^>ATIt£ 

«L, S^7-f-&££<£ y*:^ 

, 7°PTMx>-^:/-9—£<fcy7$yitiB 

^y£ci <h(c<£ ytj9o L/cT7$ Jmm*kjbizm\L/C7°^-f v 

D NAtL<(icDNA7^ 

7"^ LTPCR^T^-h^y, §£gH£P- KtSDNA 

©-SP (D N A Iff jn) £?#£d£tf-CS£0 ^ ̂  tC. 

tl^©^fe^DNA©$iJPSgm5^btl«:7 7-$/\ 7°^X$ KftiflCiAU 

, AUs L Tt# b tlfc 7 -f 7'^ U —^ c D N A 7 -f ^7 'J-frb 

, fulBCD D N Atf^£7°P-7HcffllNTP P -~J\< yj -tf-i> a X 

7°^-T/W yj •£—*> a V&££?T9 o y, x^JUSSriDTk 

&MM&P - KT^DNA il <h $ 50 

[0052] £/c, fulB©PCR(Ci:yt#^tl/cDN A|ff^©J^SlB^^m/TL. *§£> 

ti/ciB^y^^. iB^y^^^ti/c^i±i(Z)^iy(c#s^i±^/cto(Z)Pc R7°^ 

-f V-£sSf+U A£jg^fcfrJPSS¥ 

H^mbm, g3^bJ5J&lC<fcy^b£l±fcDNA£i£§i!£UT i nve r 

se PCR (Genetics vol. 120, p621-623 (1988) ) &fj? Z tlZj: V s 

mmmz^-vTZDNAzmzzt&Rimr-frZo zz?\ iB?y#^3, 
5, 7, 9, 11, 13, 1 5XU1 7©j£S|B?y£^-t£DN A&, ?tl 

?tls IB^y#^3, 5, 7, 9 , 11, 13, 1 5XU1 7 ©J^SIB^CS 

INTISIt Lfc7:?'f-? — &fQl*fcPCRlZ<l:?rl§ZZttf-e$Zo 

[0053] &fc\ ^gi^P-KtSDNAli, IB^S^3, 5, 7, 9, 11, 1 
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3, 	1 5 Rtt 1 7 OttaagEN -4-"Z D N A 	Th'4`',-Z-4-ZZ:Ll,:_ct.D ---C•f'4' 

ZZ:Lt -C,Z. 

[0054] M-Z."-etl.a, gEN#'-43, 	5, 	7, 	9, 	1 1 , 	1 3, 	1 5 Rtt 1 7 VC_ 

,E$_,Ji,G)D N A (.:3,131A-iAngtA4A51 (Adv. 	B i °chem. 	Eng. 	vo l. 	43, 	p75-1 

02 	(1990) 	, 	Yeast 	vol. 	, 	Molecular Cloning 2nd Edt., 	Cold Spring Harb 

or Laboratory Press 	(1989) 	, 	PCR: 	A Practical Approach, 	IRL Press, 	p2 

00 (1991) ) 	J-CEIll.\ --Cig_ZT-0, 	, 4AEzve/RuNlingM4A-4- 

z zri Ltz.: ct 9 , *RHAO -113Sltz.-JEllk,\ Z zr_. L0 -  - e, z i5- )1.1)inzIK3A74 

-4-- z5t1t -4-- zEFIA- KTZ D NA v4iz -,:Leui Itg---ezo  

[0055] 'tc., gEN#'-44, 	6, 	8, 	1 0, 	1 2, 	1 4, 	1 6R6t 1 8 0)7Z )0k 

g0.10) 3aRtt-0)-3113-\'', 	g01.1#'-4 3 , 	5, 	7, 	9, 	1 	1, 	1 3, 	1 5R 

tt 1 7 OttaagEMID 3gRtt -A(3 -., INN_ aGe nBa n k A'' DDBJ 

10)52-1-(,:l_i-C*1=1-4A ,"ff-D -c, 	i5-)1//)inzIK3A74 

1-  z5t,It -4-  MIA 	- KT z D NA*1=1±1/gOillsil*MtLA 

ti.z •J_. L tui hkg-ez. 	M-Z -ett,a, 	•J_.oilIgUillsil*Murc_MTL-AbN. 6 

a) P C R 	j-1,Z.-.ct 9 EAFFIA 	- K-4-- z D N A 	.l.LAtt,Z ZriLeimtg--ez 

0 

[0056] -,'s 6 tL, i5-)1//)inzIK3A74-4-  z5t,lt -4-  MIA 	- KT ZDNA 

tt, goi#,4 3 , 	5, 	7, 	9, 	1 1, 	1 3, 	1 5R6t 1 7 otta/gEN0)53 

R6t-3,13 -4-- z D N A 	.7°1=1-ItLJEllkiVr• ANA5tit -4-- ziI;FitatAl 

t It 75\ 6 AI,  L t-. D N A tZ.34 1_, , a 1=1= - / \ 4 7'J  y4 -ff -:>a >51, 7° 

- 	/\-11') Y-1 -ff - 	a >I, 	Z1,N6titit>11=1 V I/\4 I') Y -1-ff- 

:> a >51-6Z.:ct 9 Z 1')>:')m> i-fsA4t-F-e/\-11,)Y-1-ff-:> a > . T7 

ON /\411)Y4XTZD N A•fgz•J__Lt.c_ct-D -ctgx,f4'-ez. 	•J_J_. -e, 

1--3,13_1 	L tt, 	im - IL li --C1110Z Opt: 	.,3t4:.r< --,'S ODD N A OD .J_. LTV') 

. Af4q/gtz.-.tt 1 5 b pl,),_EN 	L< tt 5 0 b p 1,),_E, 	ct 9 	L< it 1 0 

0 b pl,),_EG)tOYCZ. 

[0057] -i\-11,)Y-1-ff-:>a>tt, 	Molecular 	Cloning3r 

WO 2014/178433 33 PCT/JP2014/062115 

3, 1 5X&1 7 (Di&mm%^TZ>DNA%4t^J&TZ>ZtlZ£^Tm 

zztbvzzo 
[0054] HZMgVfttltfs IB^S^3, 5, 7, 9, 11, 13, 1 5X&1 7 tC 

IE®© D N A (Adv. Biochem. Eng. vol. 43, p75—1 

02 (1990) , Yeast vol. , Molecular Cloning 2nd Edt., Cold Spring Harb 

or Laboratory Press (1989) , PCR: A Practical Approach, IRL Press, p2 

00 (199D ) 

a £ £ ic <t y, *. 

t znm*-1 - KtSDNA Zt&Rlffi-e&Zo 

[0055] t/c, I3^S^4, 6, 8, 10, 12, 14, 1 6X&1 807$ 71! 

IB^S^3, 5, 7, 9, 11, 13, 1 5X 

1 7 (Dikmm(D±^X^~^7biZs MtfGenBank^DDBJ 

1^7^ S £ J D 7j< # 

Kt£ D N A^f py(Z)^Sl3^1f$^#(CA 

©PC R^HCi: y §£gH£=l- Kfi>D N A£#lcAft£i:£tf RTti"C£>£ 

o 

[0056] |Q(C, x^^US^DTK^-rSStt^-rSS^^P-K-rSDNA 

tt, I3^y#^3, 5, 7, 9, 11, 13, 1 5XU1 7 ©J^SI3^(Z)^B 

X&-SB£^ 1" £ D N A £ 7°• - 7"(CI vT, ^SliS'l£^ 1" £ 

N A(C^L, =1 • ~-J\< 7°U if—*> a >>£, 7°^ 

-T/N-r 7"1; -tr-i>a >)i, £>£lN&+j-+f >7°P v S/W 7°'J M— 

VB y x h u >^x> K^^#T"e/\-r 7°u -tf-^a 

IN, /x^^'J^Xt^DN Cc-e, 

r—SB J £&, 7°p-7°<h UTffllN£©ic25#&S;*fiDD N A(DZ. 

s MfttolZtt 1 5 b p £l±, if£ L < 5 0 b p £l±, <£ y if £ L < & 1 0 

o b p^LtcDfccD-e&ao 

[0057] ^/N'f 7° 'J -f if—a Vli, Molecular C I o n i n g 3 r 
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d 	Ed t. 	(Cold 	Spring 	Harbor 	Laboratory 	Press, 	2001) 	) 	1:1=10)C 

hapte 	r 1 	r.-.,Eili,-,'s 41, -c k,\ z 	I tz.-.if u -c ,/f -  -3 zri L 7V-e, 	Sao 

[0058] nigEOct ', t: L -C*1-0-,'S tl.tc., 	IT-JI/I)J1171<3A741-Z5t,lt -4- zEFI 

„—K-4-zD N A 	ii_.%ioDR/R,,.—(,LRIR,U,  kgrc_4A-4- z •J_. LtLct 

9 , i5-)1//)inzIK3A74-4-z5t,t -4-zEFIA0R/R, 	—efliA-L's 41, 

zo J_.0DR/R,---e)±MR-01,P.-Alli8igA-4- z •J_. LtLct (,J, "A RA 

goHiab\6"fgz •J_. Le--ez. TMR-Mli8 it, //_,%ioprg*Ili80)*t•f*D 

N A tLi 	5-)1//)inzIK3A74-4-  z5t,lt 	-4-  MIA 	— K -4-z DNA 

IRIMIgtS1X,VTE_ti`.J_. LtLct -D -c t "f '4 z •J_. LIY -e 	Z. 

[0059] TMR-Mli8o•fiFt1IL Liztt, Af4q/grcit, ItiltIti=1=4:_s-3k,\ --ck-k-t: 

4? -4-z7°Z K, 	--\b7 7 —, 	—1:1=qz, i5-)1//)in7_1<3 

MT z 5tt 	-4-' z EF1A 	— Fez DNA 	a(7.).1(7.)., M -sti,i-c,RIR,  

—!,A, -tti=1=itL4A-4- ziJN., 	t 1_, < tt, 	F14, Tgti-ttoiti Ai=1=i6: 

ANA 	—K -4-'z DNA 	4A 1,, -o3.11k1s116 	R4)zvellUR --,'s -ft z /2,  

RiYZ0 

[00601 •J_.0)L,, ANA 	— KTZ D N A erg 	,ifatttti=1=1---eRIR,u,  Ilgtsim 

—— -A-A,-ek,Ntsk,Ntaarcit, 	tsli=i——,!,01A/Y— K -L'sti, 

Z D N A$140 5 ' ifid_EAtLE(7)-iti•/2,Rez. --L's 6 tL, 	— z ,—.- 

3' ifid-F5AtLE(7), _ti••J_. L etff 	L00 	.j_. 0 	D - ——- 

--LL-ctt, 	',igL1,--C*1.11E11 -  4 - Zgati-ttitirc_S-3k,\ --CMg-  4 - Z•J__Le%:1641.-c 

k,Nzli=i 	Ezz . —Z 	,— .--e'tt.tV=it:_lirk--,'sti.f, 	•J_.41.6-fM 

ViltIttL8k,v-c*IJJEll iThIgts 	.—, 	im 	— . —)3zz), — Z 	,— . —tLIE'A 

Li -cu. INA_ a FIXti-tt'34IMIX 	8 • 3.1ffi±T'34 • APL,±,* i , -it:Am 

tzA li-C tt, 	Adv. 	Biochem. 	Eng. 	vol. 	43, 	p75-102 	(1990) 	, 	Yeast vol. 

8, 	p423-488 (1992) 	fsE r.-. MEI] r.-. ,E3t. -,'s tvc k,\ z 0 

[0061] *R13)Joi5-)1//)in7.l<3A74-4-z5t,t -4-zEFIAR/R-Ls -ftztc.60 

TMR-70,Wq*L tszrg 	ti-tt L 1,--ot, 'rg 	tit iii*e*a)7rALP,EJSIE 

4A_tsoliR9-irc_FR-Z-L'sti.z•J__Ltti-s<, Af4gYgrcit, NA_a, 1,),-FtL,-7-4- 

WO 2014/178433 34 PCT/JP2014/062115 

d Edt. (Cold Spring Harbor Laboratory Press, 2001) ) f^CDC 

h a p t e r 1 i;T?T9 £ 

[0058] fulE©i;9 (C 

H^P- Kf &D N - z>z.tiz& 
y $-mmzn 

mmi&frbnzzttf-ezzo ^p©?si«(Z)^fe^D 
N AlZJiXTJV&%WkftffltZ>)%,&%^tZ>W£m%=i- K"f £ DNA^ 

m^ ̂ iz £ T t m & z t #-e $ & 0 

[0059] ftm$mmm(Dwmj5:&tLT&s mwmz^ 

— £§£^£^^C>IA1~£;6\ tL<(i, fiS, A^(C 
mmm^-1-Kt^DNA^iAu 

[0060] d©<h$, Mm^:=l-Kf^DN A^?si»^^-e^IlpIt^ci:70Pf 
— ^ — ̂ -3K£ti 

£DNAgt©5' £££, 

3' IA\, 
— <h LT(i, ?si<h UT*UfflT£^£tl4nc£lNT&tg-r£ d £tf*P htlX 
^&7°n^-$-Rxf$ - $ *--e£>tu£^cpg££ tits z tib&m 

-7n=E-$-Jkxfi*-5i*-*-izM 
LT(i. mz.& r»t)¥S^IiJS8 • • «Til±ltej . 
(CfULTtis Adv. Biochem. Eng. vol. 43, p75—102 (1990) % Yeast vol. 

8, P423-488 (1992) ftZlzmMlZ§E^tlT^£0 

[0061] i^%m(DJL7sT)V^m 7K#$t"£S1££^t"£®^£fg^£l±-£fca&© 
Lxtis 

^*^PSy^lcPS:£;*ft£c:£tt&<. i&Tlz&t 
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ct -3 tsfAti-tttiz •J_. Le —e 	Z. 

[0062] i:>i l) L7 (E scher ichi a) X, //i. Z (B aci 	I 	I u 

s) X, :>a—KJ-  Z (Pseudomonas) X, -t7(Ser 

rat 	i a) X, 	7lEs5-1) ,,Lx(Brevibacteriurri)X 

	

I) 	/5- ') ',A (C orynebacteriu rn) X, 	17° I,  

	

‘YiJ 	(St reptococcus)X, 	1/1/(Lacto 

bac i 	I 	I u s) Xti.:Er.:XTZrg — A0)fiei-L -L'StL-COZ*FLI% 

[0063] 1=11‘Yt 	(Rhodococcus) a, 	ZII7°17-f-.t 	(St 

reptomyces) wserc.A. -4-zr6. —AofrEPL-,'stt-cozN 

grffi. 

[0064] it‘yt1=174 -t(Saccharomyces) m, 	-rii=17-( -.t 

(K I uyveromyces) X, 	:>`11)- ‘yt1=17-r-t 	(Sch i z 

osaccharomyces) m, 	it‘yiJi=17-f -t 	(Zygosa 

ccharomyces) m, 1ii=047 (Yarrowia)X, 	P) 

t1=1> (T r ichosporon)X,I=Ilt'):')r,L, (Rhodo 

sporidiurn)X,/\>(Hansenula)X,E7( 

Pi ch i a) X, 	-t,  >52 -i Y (C and i da) XtS.Er.:XTZ'rg 

.— A0)TrEI-L -L'Stl.--COZElle. 

[0065] i-fi=it 	(N eurospor a) X, 	77 /1/*/1. 	(A sper 

g i 	I 	lus)X, -t771=1t'Jr,Lx(Cephalosporiurri) 

X, 	l) 	)1/7 (T r i c h o d e rm a) XfSEVC.,XTZ'rg — 

[0066] 

Aig)fiei-c-,'Stl.--Cl,\Zt Es c, 

i=l=ret, 	Tl_il,\•rg ,fattttL1,--"Cl,t, 	iml)L.7 	(E scheric 

h i a) X, 	//i. 	(Ba c i 	I 	I 	u s) X, 	7lEs 5-1)r,L, 	(B r 

evibacterium)X, 	') ,i5')r,L,(Corynebac 

teriurn) X-eV,), 	.tz.lTl_i<tt, 	i:>ii)L7 (Esche r i 

chia)X, 	') ,/5-1)r,-LN(Corynebacteriurn)IN 

--CZ„ 

WO 2014/178433 35 PCT/JP2014/062115 

9 £ £ <h $ £o 

[0062] (Esche r i ch i a) 1, (B a c i I I u 

s) Ms (Pseudomonas) 1, iz^^T7 (Se r 

rat i a) 1, 7° U U T A (Brev i bacte r i um) M 

„ P U U T A (Co rynebacte r i um) 1, 7> h U 7° h 

^\y jlX. (St reptococcus) 1, "y T (L a c t o 

b a c i I lus) M^£ 

[0063] P K P "V 7> (Rhodococcus) Ms 7vhU7°h^''f1z7v (St 

re p t omyce s) M&£HCMt" •i>?S3E/s^^— ̂ CDfllAZ^ tl TIN'S jjft 

iiso 

[0064] "tfy^jPVflzX (Saccha romyces) Ms T;7'f/^P7?''f"tz 

X (K I uyve romyces) Ms V W~ y t) U~?-1 izX (Sch i z 

osaccha romyces) Ms 51 y tin~? 4 izX (Zygosa 

ccha romyces) Ms i7 P T 'f T7 (Y a r rowi a) Ms K'JP 

7> P > (T r i chospo ron) Ms P KX^'J^OA (Rhodo 

spo r i d i um) Ms "7 (Hansenu I a) Ms ( 

P i c h i a) Ms i? (C a n d i da) M&£: (CMt~ 

0 $ ~?k(Dm\L^tlT^Z>Wm* 

[0065] J -f PTVTK^ (Neu rospo ra) Ms J7 (A s p e r 

g i I I us) Ms izyyUX^'JOA (Cepha I ospo r i um) 

Ms h 'J P (T r i chode rma) M&£f ICMT $ — 

?k(DW.\L^tlT^Z>tl trQ 

[0066] ^-ets ifS LTtis x^i'JUT7 (Esche r i c 

h i a) Ms (B a c i I I u s ) Ms ~?\s 'J 0 A (Br 

evibacterium)Ms P'J U T A (CO rynebac 

t e r i u m) MT'SJUS L < (is 'J t7 (Esche r i 

c h i a) Ms P 'J 'J H)A (CO rynebacte r i um) M 
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[0067] TMfi Alli84,Ftlotc.60flIA, rgtttt vc_vAaLitE-0A,, -04 

3zvv•rgoigAItt, 3±ti-tr34, ti-tt='34, iiffi±T'3403Tft:_s-3k,\ 

-OVER -,'s tvc 0 z --OE tLit u-c•"ff -3 zri L 7V-- 	z 	(INA..a, Molecular Cloni 

ng 3rd Edt. 	(Cold 	Spring 	Harbor 	Laboratory 	Press, 	2001) 	, 	01,E) 

0 

[0068] Vt, Vilti-tti-;01--et, ett, NA vc_ 80-c0/7 tsrg 	• 	—AiYfrg 

A --L's tvc 8 9 , 	* tz.-.rb' 	(g?s e) 	J-0)EttOjEJ81:I=1 	(Nature vol. 	315, 	p592 

-594 (1985) 	) 	AbAfM, 	I- r, E 1=1 a i, 	-‘.7 )14 	J-0)*111-ttOli81:1=itL'a' t: 

Afmg>/NRIR,--L's-ftzA, EzTflirffi,,,M11,184,±,A-\b/J\ZIr4-0,,R, 

VII8>/N-zAcEilk,\i-cAefrEPL-L'sti.-cs-39, 	Tiy__AtL*IJJER --e,z. 

[0069] Vt., i5-)1/a)JuzIK3A74-4-z5tit -4-zEFIAL i,--ot, A44gYgrcit 

, /)1, 	• 	1)/7=77J-)1, ,z Z 	(Bacillus 	I 	ichenifor 

m i s) 	EEL 	il=15-7--ff (:>"777)1. K') v 	t-t0 , 	//1/ 	• 1)- )1. 

(Bac i 	I 	I us 	subt 	i 	I 	i s) 	ELL t/l/t-:>i5---ffN 

P 	(gEN#-'44, 	6, 	8, 	1 0, 	1 2, 	14, 	16R6118) , 	iji, 	• 

5-71=11)--74)1. 	(Bacillus 	stearothermop 

hi 	I u s) EH' IT---ffBS 1 	(a—I) V L774>iTZt/l/Xt2'1  

),/)1.• ZTl1=1 It —7-f)1. 	(Bacillus 	s t e a r o 

the rmoph i I us) 	IT---ffBS3 (a—i) '2 L774> 

iTZt/i/Xttl)  	, 	7811±1 	FIE 	iT- --ff ("777)1. K i) ‘y 	ttl) 

J--it,11 -4-- zzriL7V-C,, 	Hnrc.ct 9 i_g-AintRickg-ez. 

[0070] 1:I=ITt. 	—NA (3 S) -e-s --L'sti.zsi7mbatttigtRoigt.c.:g-ti, )1,4ba 

1-tt•fgz•J__LIML -4-ztaa0DNAL  	i,--ot, 	/)1/ 	• I) iT=77J- JUZ 

(Baci 	I 	I u s 	I 	i c h e n i 	f o r m i s) 	ELL 	11=15-7 — -ff ( 

7 7 ), K 1) ‘y 	t20  Ab, 	//1. 	• 1)- )1. 	(Bac i 	I 	I u s 	s 

ubti 	I 	is)FIEL t)i/t-:>i5---ffN p751Ti,k,\„ 

[0071] .J__OD11, "4641z-42A (3 S) --e-s --,'sti.zibatttoY'3441.tt—Nnt: 

90. 	0%e. 	e. J.),_E-eze, Et',Pnxtt-01:1=1134,f4Q L-c2bS-4--zta 

WO 2014/178433 36 PCT/JP2014/062115 

[0067] 

miz&v 
TtIffl£ftTlN£>l$ffijlC^ UTfr9 Z. (00*. Molecular Cloni 

ng 3rd Edt. (Cold Spring Harbor Laboratory Press. 2001) , 0M) 

O 

[0068] t/c, Wfas 

ft^ftTfcy, ftizm& (M&£) (Nature vol. 315, p592 

-594 (1985) ) *» 134 f 

mM* v/^ft£fg3E£-t±£^ 
» * > / w IN tc ̂  tffeiL £ ft-c & y, if is (c -e $ & o 

[0069] £/c, 
, • x) *7 — 7 ;t JU $ 7> (Bac i I I us I i chen i fo r 

m i s) S5fe7°P^7-"tf K U v ^ttM) * /WUX • "t^U 

X (Bac i I I us subt i I i s) $1^:13 — iz N 

P (IB^S^4, 6, 8, 10, 12, 14, 1 6X&1 8) , A'^UX • 

Tv-^ZP"1^" —;E7'f>'U7v (Bac i I I us stea rot he rmop 

hi lus) fi3|5l^f7-^BS1 (^L— lJ,7t7 7^V^'$ 1DJ\/X^±M 

) , A'-^JUTv •7v7^77PHt — :E7-fJI/7, (Bac i I I us stea ro 

the rmoph i I us) Efi^xTv^^ — izBS3 (ZL — 'J y k:7 y 4 y 

tr<l3JVXt±M) s 7^STIia5fex7>^^-"tf (W^TJU K U v ^ttM) 

#1" £ c: £ A<-e $, s ft ic <t y Rrfg-e& £0 

[0070] ^-et, (3 s) 

ya%WZ>Zt%BfttTZ>iss'n<DMMt LT(i, /WUX • v*7 — 7X)l$ 

Tv (Bac i I I us I i chen i formi s) Efi 7° P 7^ j7 — "tf ( 

*sV^?T)\/ K'J 'P, (Bacillus s 

ubt i I is) a5fe^JJUTK4is>x7.-7LJ7—t?N P^ifS UIN0 

[0071] zcom, mbtlZ-m# (3 S) 
9 0. 0 % e . e. £LtU "Chiefs*® 
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Q, —Nnt:..A0Y6'41t.g.e5R6641,Z Z:L75\ 6, 	9 5. 	0%e. 	e. 1,),_E 

751TV,<, 	99. 	0%e. 	e. 1),_Le-,'s6r.1TV,<, 	99. 	5%e. 	e 

. 	1,),_Le-itz:. 	l, < , 	9 9 . 	8%e. 	e. 	1,),_E7YR t)T1_, 00  

[0072] V-z_-_, 	—NA (3 R) 	--e---,s ti.z R wfbattt 	.i.ntRoigtz.-.-g-ti-- 	)1,,fbattt 

.•/14Zj_.L 	HogL -4-- ztaaontAL t,--ctt, /11, 	• ZT71=11)--7 

-()I'2 	I 	lus 	stearothermophi 	lus)FIEL 

IT---•ffBS 1 	(a— ') V L774>iTZt/i/Xt1I) , //1. 	• 

5-71=11)--74/1/(Baci 	I 	lus 	stearothermoph 

i I us) ELL IT- --ffBS 3 (a—i) V L774>iTZt/l/Xt1I) 

, 	7g1± 	FIE 	IT----ff ("777 /1/ K ') ‘y 	t_1.'D 	4tE11-4-z .J_. Le 

L <, 	/)1, 	• ZT71=11)--74)1. 	(Bacillus 	s t e 

a rot he rmoph i 	lus)FIELIT- --ffBS1 	(a—I) V L7 

74>7Zt/i/Xt2O , //1. 	• ZT77 1=1 1)-- 7-111/ 	(Bac i 	I 

lus 	stearothermophi 	lus)ElEi5---ffBS3 

(a—') V L7 74 >iTZ )3 )1/Xt-TO -75`T' L00 00  

[0073] .J_. ODEI, "14 641Z-424 (3 R) --e-s --,'S t1.Z'fbattt0C4Itlit —Amt.: 

90. 	0%e. 	e. 	1,),_ETZ7V, E%:ITInRtt- 0)1=1=1 134f4Q L -C-113,,STZta 

Q, —fiRn (ZIA 0 Y6 '13441.7V5R /9) 6 tt.Z :. L 75\ 6, 	95. 	0%e. 	e. 1,),_E 

751TV,<, 	99. 	0%e. 	e. 	1),_Le--,'s 66,-..-. TV 	99. 	5%e. 	e 

. 	1,),_Le-i VC. 	i li < , 	9 9 . 	8% e . 	e . 	1,),_E7YR t 	1_, 00  

[0074] NA, MIA taT Z kg)] 	1-  Z Oa, ME80911,Illt, Eztle/Rtt 
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A/4 V 7°l=1EJI/I-5-)k )( 9 )1. — t e r t — 1/1/I-5-)1., i/1.— t 

e r t — /JI/I-5-)1/, :>1=1/>J1/)( 	)1,i-5-)1,_oi-5-)1,0, 

)1=11=1)(g>, 	i=11=1*)1,/N, 	nzim'A, 	1 , 	2 	:')1=11=ii>j-ig) 

/\1=117>MML7IKAN-V4tIftEll li-CREaTti.act 00  

1:1= -e t, —NA (2) --e-s -,S 41. Z i bat V7411qtteh4 0 .j_. L \.6,b 	HI.' 

>, 	-:>1>, :')-( V11=1 E/l/i-5-)k :')))1/7/1/1/1/I-5-)k )( 

A/4 v im EA/i-5-)1/, ) 3 )1.— t e r t —1/1/i-5-)1,751T1_,<, 

10)75\.6 HI/I>e-,S 6 t:_tcT 	1,00  

[0224] gia (v i i i ) — (x) OifItLct 9, i±i5-ttNT 	Z —NA (2) T 

-s. --,'s tt.ziba It 	tat,  1-  z •J_. LIYU'kg--e 	Z 0 

[0225] 'tz_-., 	.1:),-Flz3z_R/<Z 	(x i ) 	(DifIr=ct 9, 	(v 	i 	i 	i ) 	̂-(x) 	Ltt 1.1 

0 	51"--e, ME-424 (2) -e-s --,'sti.ziba-ttlati-4-z J__Le-ezo 

[0226] <VI (x i ) > 

(x i ) 0 VI tt, —NA (9) 

WO 2014/178433 93 PCT/JP2014/062115 

TTKJI© P H £^t£(c=i > h p-JU-rs, 

#©IN £ O <h if-Z $ £o TK £JP A. /cti (cIt£^flp L TTKJl(D p H £ 

*1£ICP v SP-JUt£©tfi?3ilA\, 

Is L T £ P&£ 1" £ /c If Z fc <fc ^ L. ti 7 Affim L Z fc <fc INQ 

[0223] fiMil (c a IN 'T IN £ ft £ #7K;^tt;§^ t L T (is m A. tf, 2-7$ jy 
, hx 'O-tfx K 
JUXX dp^ux ^pp^v^x h 'J yji/tnt^ji/^yifygoD^g 
Jfcj%'lt,7kM$Ms yji7M>^x JJi^ii^^y-ys 7$y, 

t/$n^vy^<om^^it^M^ MI^JK Mix^Jk MHV 
^PtfJk S/x^JUx—^Jk yV;U^>/U70P 

tfJUx—^Jk yy 7 7°P tfJUx — ̂ Jk ^VJU^W^JUx —^Jk ^ 

JU-f 77°P tfjux—^Jk e r t-7*f^x-fJk x^JU-t 

e r t -y^JUx—^Jk :>^ U^<y^JU?( f^x-^jU^©x — 

^ppy^X $nnfc)isAs 1, 2-^ppx^>|® 

/\p^f> 4b$z4t7mmW:(Dm& [sz&&tn&&y,\ 
-flsss (2) KJUX 

x ^s/i^x yyv7°ptfjux—^jk vyTJW *=5-
)14 7 7°p tfJUx—^Jk *7-Jl>-t e r t-7?-JI/J: — TJl>tfB£L<s 

P3. S0®3bN^) h;Ux>^^ IA\, 

[0224] fulE (v i i i) ~ (x) ©IgCi^ tti&yaWV $>&-$& (2) V 

[0225] £fcs J2TFIC5Z&X* (x i) ©IgCi^ (v i i i) ~ (x) £&%\] 
(oy5&z\ tuiB-^ (2) z^n%\tt>®%W£itz>z.tifz^z>0 

[0226] <11 (x i ) > 

(x i ) ©Illi, -ma (9) 



WO 2014/178433 
	

94 
	

PCT/JP2014/062115 

[M109]  

t-BLISs 

R102  G-  'CO2R1 	( 9 ) 

(41:1=1, 	R 1 tt, ai-L Liz, wii-L's tvc 0-c t ct k,Np—ikAtk 1 — 1 00 77 /1.-)1. 

a, fflic --,'s ti.-co-c t ct op—ikAt 7 — 2 0 077 /1/JI/I, Rtt, Z4r,'Stl, 

--Cl.\ --Ct,t0)%lkAtk6— 1 207') —JI/I-s -4-0 ) ---e-s --L'sti.zibattL, 

ViI04? -FT, 	77 /1/JI/MAIJ'fiNE11-,'St---C, —NA (2) 

[M110]  

t-BuS 	R2  

R102C 	CO2R1 	(2)  

(41:1=1, R1 tt, gia —NA (9) 0R 1 LP16,TZ0 R 2 tttAtk 1 —40 

77 /1, -)1/I-s -4-0 ) --e-s --,'Stt.Z'fbatttV4ZIfITZ. 

[0227] —NA (9) 	 --e-s -,'Sti.zibattttt, imA_ a 	FgwAm 2 0 1 0/1 2 9 0 

66-\b, 	Organic 	synthesis, 	1958, 	38, 	2263ENC, 

0p 	51—eali it )( 	>7 1=1 >K6:')7711,-)11,7. tert-1/1/)01/t 7° 

>.,fif1E11 --,'St- ZzriL"--(1464-t.Z. 

[0228] nigE—ARA (9) -e-s --L's ti.zibatttrc_8(1znia R 1 , EztnR 2 tL -pl,\ --Ctt 

, _EA.0Ifil ( i ) WENC,LPIOTZ. 

ct -D -C, —NA ( 9 ) --C'-s --,'S tt.Z i bat (DAWN L li --C 	A_ it, N 	al,),-F 0 

ibattt eti 6 tt, Z. 

PL1111 

t-BuS 	 t-BuS., 	 t-BuS, 	 t-BuS 	 t-BuS., 

Me02C 	CO2Me 	EtO2C 	CO2Me 	EtO2C-'-'-0O2Et 	n-PrO2C 	CO2n-Pr 	i-PrO2C-'  CO2i-Pr 

t-BuS,, 	 t-BuS_, 	 t-BuS,, 	 t-BuS . 	 t-BuS,, 

BnO2C 	CO2Bn 	t-BuO2C--'CO2t-Bu n-BuO2C----Th02n-Bu PNBO2C----'CO2PNB 	PhO2C--'"CO2Ph 

_EA.Litz_yfbattt01:1=ITt, —NA (9) -C-s -,'Stl.Z'fbatttL li-Ctt, i&1 

O'fbattt751T 	li 00 

WO 2014/178433 94 PCT/JP2014/062115 

[-fbl 09] 

t-BuS, 

R1O2C ^CO2R1 (9) 

RUi, ~ 1 0 (DTJls^Jls 

Ss ~2 O^Z^JU^US. xti. 

M©#STt\ yju^juim^wm^^Xs -ma (2) 
[-fbi 10] 

i-BuS—V R2 

.X, 
.1 JAW ' 

(2) R1O2C CO2R1 

R 1 (is (9) <DR' tmm-e&Zo R2&J^H$n ~4© 

[0227] -ma (9) -em-ZtlZik&m*. 0!J*.tfS&&H!£2 0 10/12 9 0 
6 6^, Organic synthesis, 1958, 38, 22 (C|E® 

t e r t - 7* J-)l * )l K~J 

[0228] (9) \ ^t/R2(C^^T(i 

, ±i©is (i) mzmtmrn-zfozo 
-ma (9) -zm^tiz>4t^®(DmmntLz&, iiimT© 

\ttswmibti So 
[^in] 

t-BuS. t-BuS. t-BuS. t-BuS. t-BuS. 

Me02C C02Me Et02C C02Me Et02C C02Et n-Pr02C C02n-Pr i-Pr02C C02i-Pr 

t-BuS^ t-BuS^ t-BuS.. t-BuS^ t-BuS 

Bn02C^^C02Bn t-Bu02C^ ^C02t-Bu n-Bu02C^ ^C02n-Bu PNB02C C02PNB Ph02C" ^C02Ph 

IA\ 
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PL112] 

t-BuS, 	 t-BuS 	 t-BuS,, 	 t-BuS,, 	 t-BuS„.  

Me02C 	CO2Me 	EtO2C ''CO2Me 	EtO2C 	CO2Et 	n-PrO2C 	CO2n-Pr n-BuO2C 	CO2n-Bu 

[0229] 'V-z_-_, -km (9) -C-1 -,'Stl.Z'fbatttt:.1-30-C R ' tt/26f Lit P1---eZ/2‘ 

RttA':,< , - 4-t.ftl.A14: -D -CO -C t ct O. R leAtSZVia, ni,E-ARA ( 9 

) T -s -,'S 41. z i b is ttt vc. tt R 4 , 	S i - -. 

- opm-a.bLr..---Dl, \ --C tt1-4 Vtillj IN tt td.; k, \ 0  

[0230] 7)1/)1/4LAULL -ctt, INA_a, 	R 2 y, 	(R 2 0) 2  S 0 2  (AFK 	R 2 6n 

giE-424 ( 2 ) L R6,--eV,), 	Y6ti\i=1 /72>(T, RUIT-11--,'styck,\ -ctct 

k,\A'Atk 6 - 1 2 07 ') -11.)1.*=)1.7J- 	-:'/a, ri-')At.,k 1 - 1 0 0 77)1/- 

)1,)1,*=)1,7j- -:>a, EzzmAtk 7- 	2 0 07 X11. -)1.Z JI.t=Jl.7J- 	-:'/ 

a-s -4-) 	J-iYIVIIIMIg--ezo 

nEY0/\1=ilf>ATL L-ctt, INA..a, triAf,, RAF,±, 	..F. 
±,_e*(164-t,z0  A'Atk 6 - 1 2 07 ') -1 1/ 11.*=11/A-  -:>aL Li -CU 

/> -ff> 	)1.*=11 / 7J- -:>a, 	1 -t 7 g V >)1.*=)1.7J-  -:'/a, 	2 - 

t 7 3 V >)1.*=)1.7J- 	alY*1164-t.Z0 ',';A 	1 - 1 0 0)7)1/)1/ 

)1,*=)1,7J- -:>aLL-c6t, 	)(>)1,*=)1,7j- -:-,a, i>)1,*=)1, 

7a, ii=1/>)1,*=)1,7J- ae*6f6ti.zo  gAtk 7 -2 007 

11. -11.11.*=11.7J- 	-:'/aL li-C 14,, 	/>:-»1,)1,*=)1,7j- 	-:-,az_75 

6f6tt.zo 	,!,A77  I) -11/ 11.*=11.7J- 	. a, 	7711.)1.)1.*=)1,7j- 	is 

, 	7 	11..J1.)1.*=)1.7 	ialY1_,--C' 0 -C t ct 0 Z-11aL li-Clt, INA_ 

a, )( 	)1,a, i)i,az_oDA. Atk 1 -6 0)77 /1/ 11/8, )( 	-:>a, 1 

az_ oprAt:,k 1 - 6 0 )1.a 	a, 7 ‘y,AIA, triART, RAA+ 

, 	r,,Aff,±-0/\1=1,72>TF,T, =1-1=1/-T-etf6ti.zo 214/0Dtatt* 

vc_Frk---,'sti.fsk,\e, ff-oae 24®1-)._Eztia au, NlIoDfINttP1--et 
Ate: -D -ck,\ --ct"tk,\„ 

R 2  L L-cutriART, RART, 	',AR+, )( .>)1.*=)1.7J- ./ 

, 	I-') 7/1/7 CI) q >)1.*=)1.7J- 	-:'/a, 	4 - HI/I> 	)1.*=)1.7J- 	-:'/ 

WO 2014/178433 95 PCT/JP2014/062115 

[<bH2] 

t-BuS^ t-BuS 1-BuS. t-BuS, t-BuS. 

Me02C/VC02Me Et02C^C02Me Et02C C02Et n-Pr02C COzn-Pr n-Bu02C C02n-Bu 

[0229] t/c, -ma (9) R'W Ufc|t|--C£>£j& 
t R 1 fu§E—(9 

) -Z'^ti&ikS'yniz&RWs swoi—'Domi-y^t^—lffefct&lfs 

©z^'n'ib (<- l/N "C kfr] PS ft 

[0230] R2 Y% (R20) 2S02 (a*s R2&fu 

IE-ma (2) tmrn-etoVs Y^MP^H^ 
^H|£6~1 j^Hin ~ 1 0 07Jl>* 

jUTJU/lx-JU^dr^S, 0 (D7 ̂  

&*mt) ^^fflpTfg-efeSo 

iusEYCD/Npyvj!?a^Jl 

j^Hi£6~1 2(Z)77|J —LT(i 

, 1 -j-y$ [yyxJlT^-Jlt^V&s 2-

:>"7^ U>;UU*-JU:t^>S;6^f £>tl£0 ~ 1 0(D7)l*)lX 

&s JL$yx)ift-)i 

7°n^yX)lfr=)lt*V&-tf^tft>tlZ>o Klt7~2O07 

LTtis JU^-^s>S#3b^ 

, 7^U^U;uU*-JU;t^>S;6^LT^T:ki:^S^S<h LT(i, ii 

1 ~6©7JU^JUS. * ih 

*V&^(Dvzm§k 1 ~6©j7JUP^>g% 7v^JI:?\ 

. a^7^Jl?#©/\py>Jl?, - hPgf^W£>ft£0 S&S©$Ui^ 

icps^ft&i^ s&gtf s^sroffi^ttin-'et 

R 21. L T 3 ^ 

, K 'J yjitn^^yxji^-jit^v&s 4-hjiJLyxjifo-iit^v 
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, )3zvp — I- )1/i > 	)1.*=)1.7J- 	%I/`, aZit00,--,'S b` 6 tff 	li < , 

,,Aff,±e--,'s 6 vc_t1T 	LA,N0 

[0231] 77 /1/ 11.ILAIJOACEll'ilt, 	INA_a, 	—i 	(9) 	--e-s --L'sti.zibattttLL 

--c o . 	7 	)1/E— 1 c))1. 1400,12 --eiLA'AER-ZiThlg-eze, A.Abb\t: 

7r,\ift,/ff --,'st---ciTidaa,\tfiaztc.vz, t,•/-Ymiitsect <, 	1 . 	0 E )1/ 

g— 3. 	o)i,s/J1Tt_ik,\c„ 'vt., a Z I- on,A, EzvviA#IJA.zL 

iyidazeitm-LA,D -4-k,\ -,: L 75\ 6, 	1 . 	1 	)1, 	M----,  2 . 	0 	)1/E7Y-,'s 6 t::. 

[0232] 

	

±PAL 1,--c6t, 	INA_ a, 	7)1/t I) 	,Iffi' 7)1. 	KRtt7)1/t I) 	,Iffi'7_1<., 

	

ibi-tteti6ti., 	7)1/t I) 	.Iffi'77  )La 	i KL Li -CU, 	,) 	r, Ail- 	K 

, 	I) ,,/,.)(1--:>K, 	1) ,,Atert-11--:>K, 	J- 1- 1) ,,Aii,  

K, 	t I-I) ,,Lo< I- 	K, 	t I- i) ,,At e r t —11K, 	)3 ,) ,,L, 

il-K, 	tI),,Lo< 1- 	i K, 	ti) r,At e r t —111-1Yti 

641.Z. 7/1/t '),IXAKA'fbi-tt L LiCU, *AM 'J 	r, A, *AM t I- I) r, 

L., 7_1<Aibt I) r,/,.-eti6ti.Z. 

—NA (9) -e-stg-t.zibattttt, iraao4? -F, 	t e r t —111/ 7J- 

/0 IMELN)inA193g.-4-0 EIVE/YEJ_zLni,E—ARA (9) 6t)<I>7 

1=1>K6 77 /1//1/'NLgrAl-,'Sti,Ze, 	.J_..J_. VC_V-Atta)ZitaiY4? -4-Z L 

V >71=1 >K6 77 /1//1/07 -f /7/1/Nlilialt,‘E .j_. L. IIR$ef 

ZU1  kg'ItlYZ. —. VAlt0),:,011att .J__Oc 14:1791.017.-4-Z_.L 

el-sk,\ „ ct -D --cnEtalL Li -CU, *7-,Atto) ,w,k,NzIKAM ,) 	r, IN, 7KAibt 

I- i) r, L., 	zIKAibt I) r,/,, j-o)77)1/t I) 	,Iffi'7_1<Aibi-ttet7T 	li < , 	1)3z 

tPk-'0#A,,b\.67_1<Aibt I- I) r, Ae--L's 6 t:_ 	i,k,N„ 

[0233] il/oftEllilt, INA_a, —NA (9) --e-s -,'Sti.zibattttLi- t,-co. 	7 

)1, 	it — 1 o)i.'400,12--eig_ik-a-k-HMIg-ez. g'4-07_1<3(,:_clz 9 

—gm5ti_,Ab-4-1,\ -,:L75\60. 	9 /1.'i'--4. 	0/1/ 14751T1_,K, 

it, 	a Z H3ztnidaZtf115JON,,VJN6 1. 	0)1. 14-2. 	o)i,iiie--,'s 

WO 2014/178433 96 PCT/JP2014/062115 

s Rtfp - hjiyjiyxjiy^-jut^vs^s L <s a 

IA\ 

[0231] TJls*JMkffl<D&fiimiAs -ma (9) T^ft^-fb^tKCftU 

TO. 7 ^;u^M~ 1 O^U^m©§B0T^:tf£^tgT£>£^\ 

<s 1. O^JU 

^M~3. IA\ t/c, =l 7. h ©fil<£u 

1. 1tJ^l~2. O^JU^m^ hlZ 

tift. IA\ 

[0232] iHS<hLT(£s 7)ltl i) &M77^ ̂ V i) &M&M 

\twmihn, TJltl 'J #l7Jm^rx> K t LXi/ts U h=^> K 

s 'J ^0 h^ri> K\ 'Jf^At e r t-^h^r'yh*. th'J^Alh^P 

:> K\ -f h U ^ A 9- h ̂  :> K\ th'J^At e r ti 'J 0 A 

x h=^> K\ ^ U 7A^ h=^> K\ A'J^Ate rt -7° h=^> 

£>ti£0 7JU;b U#IS7KllM)<h LT&. TkffUb'J^A, TKSHb^h'J^ 

A% TK^'fb^: 'J 0 AiFA^f 

(9) T^£ft£-fb^tltt. ^S©#£T. t e r t 

^(Dsmtma^m'JMto tn^a-ma (9) 

• o Z lZJ}<&i£(DfcZik&tffe&TZ t 

y^\yy^nym.VTJU^JU^(D^4 trU K$i)lTt 

£RTt&l£tf£>£o 

#&IN0 & -3Tfu§E±^S<h LTtis ;£^tt©i^N7K^b U ̂  A, TK^b^-

KU^A, 7KSHb;b U U#IS7KIHbt);6^?t L <s =l7h& 

t/S^®©IE^^^7K^b^- h U £ AtfiS blzft-3. IA\ 

[0233] flUtf. -ma (9) Til£tl^b^tHC>tf LTO. 7 

^JU^m-1 0^JU^fi©l5HTjSl:sS^RrfgTS>i>o ;£$M§©7K:feMci:<<J 

-SPfc^L^t^c^ii^O. 9fj^l~4. 0 t 

/c, =17 h&t/gyj5J^M©iE£fr£> 1 . 0^JU^m~2. O^JU^m^ 
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6r,:t1T1,00 

[0234] aVMIL li-Ctt, INA_a, i>-ff>, 	HI/I>, 	i 1, 	1=11=Ii> 

-ff>, 	') 7/1/71=1)( 	)1,, >-ff>,_o)- -aA'ibzIKAN, 	I)1.7)1.> 

>, 	I )1.7)1.-1)->, 	I )1.7 )1.,\i 	> , 	: > 	1=1-1)- >-0)11MIMM' 'fb 

*AN, :' i 	)1/i-5-  )1., :')//1/7/1/7°D EA/i-5-)1., :')))1.7)1/1 

)1/I-5-)1., 	)( 	)1.-( V 7°CI EJI/I-5-)1/, 	) 	)1.-tert-1/1/i- 

5-11/, 	ill/-tert-I/1/I-5-)1/, 	:>1=1, >J1/)( 	)1/I-5-)1. 

, 5- IL KI=17>, 	:')7J-1)->, 	1, 	2 -:'))( 	-:>I>,-Opi-5- 

)1.0, 	N, 	N -:'))( 	)1/*/1./N7Z K, 	N, 	N -:))( 	)1/ 77--t 177 Z KJ-0) 

7Z KO, 	1=11=1)<'>, 	1=11=1*)1./N, 	nitibikA, 	1 , 	2 -1=11=1 

i'>-0)/\1=11t>(LML7JKAN, 	:)) 	)1.)1.* -:> K j_el,164-t,z0  

1:1=r-et, 	5- IL KI=17>, 	:)7J-1)->, 	1, 	2-:))( 	-:>I'>, 

N, 	N-:'))J1/*JI.L.77Z F 	N, 	N-:'))<J1/ 77 -t 177Z K, 	)<)1. 

)1/* 	K 	co,4- 11=I I- >ft04E'lt 7.441,t, 	ARA (9) --e-s -,'Sti.ziba 

It LitIea)t,‘ t,-ctc-4-  zilv4/1741./A-M,N •J__Lb\.6a)tizifE-4-z5thA 

iYzA-..6t1T 	1_, 00 	it., .;0,, ,iYe < SIMMVP-gAT 	Z,,VJ`. 6, 5-  I- 

LKI=17>e-,S6t:_t1T1,00 

[0235] a)t,\ 7440,10ER Alt, -NA (9) --e-s -,'Sti.zibattt - i_i -c, INA,a, 

0 igi*IN- 1 0 0 igi*Itogn --eiyA-Atatimtg--e 	z e, itIOMML 

ciz-D -CttaRMY 	< , 	'.1ggl,LSEN-,'St--41;c:Art-4-zoefffA--ez •J__L 

, Ezti, -g15-th$0DEA/J\ 6, 	1 igi*IN- 3 0 igi*I'letff 	li < , 8 ig 

[0236] azamt, INA.. a, - 1 0 0°c-2 0 0t0)0,12 TirAiRif IMICT 	9 

, - 5 0°C-1 0 0 ocetzT 	t, 00 a Z311111.ee -4- 	Z L-424 (9) --e-s 

--L's ti.zibalt Li-AIL /J\ 6 ts Zil0a1V7440M17 'le-FeZ .J_. 	--eaZ 

ea < 4:9, aZ3IfrillYAT , Z L =440M-017,1JaZet u z ui itgit 

iyz -,: L 75\ 6, 	- 1 0°C-5 Ote-,'S6l,LtzT1,00 

[0237] ag-AeAtt, im A_ a, 0 HeA - 3 0 HeA00,1m TiLAMRZ iThIg-e 	9, 5 

WO 2014/178433 97 PCT/JP2014/062115 

[0234] 'O-tzX hJUxX 

-tfx h 'J yjvtat^jv^yizy^o^^Wi&zikykm^s J A^A^y? 
ys J )\s^)\s^*y-y. 7°^X ^ p^+f >^©SsM^b 

7-K^is S/x^JUx—^Jk ^yjuvju^p tfjux—^Jk V J )\zl)\/-J =$-
)IJL — T)IS V7°P tfJUX—^Jk ^fJl/-te rt-7"f^X-

T^k xf^-te rt-^x-jJk ^P^V^U^JUX-^JU 

, rh7k KP77X Vt^y-y, 1, 2h^ri>x^>^(Z)x-^ 

jUI, N, N-i/7fJkMA7$ K\ N, N — h 7 $ K#0 

7$ KII. ^PPy^X ^PP*JUA, 1, 2-y^PP 

x^>^©/\P^>jbj^^b7j<^Ss 

Th7k KP77k Vt^y-y, 1, 2-V* h^x^X 

N, N-i/7fJkMA7$ K\ N, N-^7f Jb7t h7$ K, ^ 

7Jk1"^> K^0#7°P h (9) T^ft^-fb^ 

t) J&S J5 J& L T im ̂  d <h £> £]&£{£itt" £ 

t/c, $5,W€< bs T^K 

7 t KP7 7>^$ IA\ 

[0235] -flgsS (9) T^ft^b^tKCttUT. flUtf. 

ofe^M~i oofe^M©i5H-ejSi:sg^Rrfg-es>i>^ ©ffigaic 

<fc o Tn-rizmmtz<Dtffemv$>z> z t 

, RXfs nm®&<DWlfiLfrbs lMi~3 0^1i«U<, 8 
2 IA\ 

[0236] mi*. -1 o o°c~2 o ooc(Dmmxmm%fevjmxfcv 
, — 5 0°C~ 1 0 0°C^?£lA\ (9) T?^ 

£ ft £ -fb^tl <h J^S <h ft £&©J5J&^g^©^fl¥fij{rF £ d <h T?J5J& 

®< tzy. £ i; & qrtgtt 
tffoZ>Z.£frb, -1 0°C~5 0°C;6^ IA\ 

[0237] SJ»P^£. liii O0tp^~3 o^roiBH-eiSiisg^Rrfg-efey. 5 
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3^' 5 HeAet7T 	Lio. azHeAer<-4- zLIETEiliaktet UZU' itgiteZ 

tc.6, 	1 5 3-2HeA/Y--L's6v,:t1Tv,k,\„ 

[0238] .j_.oatt,\GY*911.11L Li-Cu, ag-,41:1=it:A± L -C < Z ,;Atri 	siAlAbZIKA 

--ell-Z0etzTt,oe, ICEIITZFM=M--etta/V7.44,:,::Aiteg1174 

TZJ-Lb`.6, 7_1<a)JFIA-ZO/Y,t9t7T1,00 	Vt., arit At.c_AK)juA,z 

LZKVittilattLfSZtc.6, -NA (8) t li < tt-ARA (9) --e-s -,'Stt.Z 

'fbattt1=1=10I5-)1/aVJFIZIK3A74#115i-4-Zit6tLtt, att,41:1=1 VC-CifriTT 

Otit07_1<)NA..Z, 	7_1<)N7L.tz_-.•I6Lnkt)ilil li --C" A< NOpH 	.1=1=i'lt t: 	i> 

D—)174-z, att,\Antlto7mv4AtLtAi-4-z_051cERozJ_. LIP-e 

, 	7_1< 	)il i I A.1-cArc_Okt)ilil I, - -C *MO p 1-1 	1:1=1 'ltr: 	> I- 1=1 — J174-Z OiAT 

L00  ,w,Mtriont, 	I.M--ettaggi„ -cv4tIlt -4-zk:t.1--et 

ctot„, 	iNfittlt„ -ct,tk,\„ 

[0239] ,gAviiirc_80-C•191_1,1107_1<atafFtLiElll, \ 641.Z4-7_1Q74'it 744 L li --Ctt, 

INA..a, 	2 -1)>, 	)< 	)1.-( vi)1./7-  1- >, 	1=1/N 1)- )> J-ODIT 

1>fi, 	1>-.ff>, 	Hi/I>, 	-:>1/>, 	1=11=1> -ff>, 	I-') 7/1/t1=1)( 

)1,/>-ff>-,0)-A-- m,fb7_1K,Am, 	J/1/7/1/>>, 	))1.7)1.-1)-> 

. 	I )1/7/1/iNi 	>, 	:>1=1,N -1)->-011MbMiLZIKAN, Elifnk)()1/, 

ElifOki)1/, Eifok-r vim EA., 1,0311)1._,Di5-)1.0, :')IJI/I- 

5-)1/, 	:')//1/7/1/7°1=1E)1/I-5-)k 	:')-r V 7°CI EJI/I-5-)k 	:')//1/7/1. 

//1/I-5-)1/, 	)( 	)1.-( v 7° l=1EJI/I-5-)k 	)( 	)1. —  t e r t — 1/1. 

i-5)k =9-)l.-tert-1/1/i-5-)k :>1=1, >)1.)( 	)1/I- 

7-)1/-0)I-5-)1/0. 	:')1=11=1)( 	'>, 	1=11=1*)1./N, 	niraibjA, 	1 , 	2 

— 1=11=Ii>,-0)/\1=1 /72 >ibPIktzlKAN-V4t7gICER t„ --ctEl±,-4-tt.a 

ctk,N„ 

1:1=1"-Ct, 	//1/7/1/>>. 	J/1/7/1/1N -1)->. 	J/1/7/1/iNi>. 	:> 

1=1/N-)->. 	:')IJI/I-5-)1/. 	:')I)1/7/1/7°1=1E)1/i-5-)k 	-(V:') 	7° CI 

EJI/I-5-)k :')))1/7/1///1/I-5-)1/. ) 	)L.4( V 7°l=1E)1/i-5-)k 

)( 	)1. —  t e r t — 1/1/i-5-)k i)l.-tert-1)1,i-5-)k 
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tabs 15^~2B#^3b^e>tcifs uiN0 

[0238] ZQ&Ifcom&mt LTtis J5J»^C*/f!±! LT < 

£©#$?£ IA^\ {£ 1"£ 

Tk&Srflp*.*©# <ty$?s IA\ £tcs J5jJS;)fttc7X?:iJD^i> 

^Tkg&Jlig'tt £&££#>* —(8) fcUOi—(9) 

4k-&ya^ (Dx3. T1 JUg© flP7j<#8¥ £#P$!l 1" £ /cto (C ix4* ic<£$s~F"C 

LTTKJi© p H£^t£(C=l> h 

p - J u -t &, JS J&>$ £ittt<DTK^JSICmjpt z> #©%m ̂N £ d t if-v $ 
s 7K£JPi/ct£(Cl£»JP LTTKJI© p H£^t£(C=l> SP-JUt" £©#$? 

£ LIN0 ISi©P££titt. MJt•T?L T&M£P&£t Z tc ttT? fc 

<fclNU <fclN0 

[0239] LT^ 

2-7^xx KX 

K>IIs 'O-tfX KJUXX dr->UX ^PP^V^X h'j7J^P^ 

s JJis^Jis^7°^X *>?n^*+t>g<DB%B£&iDZfc7kM&s Ml^Jk 

gfl&x^Jk BttSK 7 7°P t?Jk NyxfJH-

7^k Szyjuvju^p tfjux—^Jk v:/p tfjux—T^k 

7>JUx-^,/k 7 7°P tfJUx—^Jk t e r t -7^)1 

x—^Jk ifJhte r t -7>JUX — ̂ Jk i/^P^Vf Jl/X-

T^U^CDX—i/'^PP^X ^PP/1xjUA, 1, 2 

-^PPX^ >^©/\P^r>jbj^^b7K^S^©)^^:fJffl UTtttfiffttf 

<fclNo 

ys J)v^)v^%-y-ys 

p/\dpHtX S/x^JUx—^Jk ^yjU"7JU^P tfJUx—^Jk ^yV7°P 

tfJUx—^Jk yVJU^W^Ux —^Jk ^JU'f 7 7°P tfJUx—^Jk 

t e r t -7>JUX —^Jk x-^JU — t e r t - 7>JUx —^Jk 
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fJ im=i)( 	. >1,t, .',0,,VPEK 15Aiii$iY,M,Nj_. Lb" 6t1T 	L < , 	i)i. 

i-5-)k 	: ' ) i 11.7 )1.7 ° 1=1E/1/i-5-  )1/, 	:' -I V 11=1Ell/i-5-  lk 	:' i 11. 

7)1/1)1 /1-5- )1/, 	)( 9-11.-f'17'1=1E11 /1-5-A/, 	)(11.— t e r t —1 

)1/I-5-)1/, IJI.— t e r t —1/1/1-5-)14t, tElEa3th$IY.M.NJ-L 

IJN.6 --,'S6tLt1T1,0. 

[0240] [ frA/tat] 

*RBA lz ct 9 , 1-).-F t•c_7711.fiVibattt UZIA -4-  Z .J_. L e--e 	Z. 

*RBA 0*m/tat tt, *RBA 011 3.516: ct 911I-4- Z •J_. Le-e 

it, 3.E*OVVL'34510E110 -C, 	1-C-4- Z•J__LtiThIg--eZ. 

48, 1-).-Fo—jA (4— 1) , 	(5) , 	(6) , 	S-3,tV 	(7 S) 	6C. 	6f 

ZR 1, 	R2, Ez V e R 3 0Af*IN, Ezve-424 (4-1) , 	(5) , 	(6) 

, 	S-3,tVe (7 S) ---e-s -,'s tt.Z Mat 0%44IN tt, _LAG) [ 	ARA ( 1 ) --e-s -,'s 

ti.Z a - Z-0,5--f >R6t-0±1011 3.51], RUC—  424 ( 1 S) --e-s 

-,'s tiz a - 2,115-4 >RU- -0±10.1'1_5111,:_,E$40 t 0 L Pe--e 	Z 

0 

<—ARA ( 4 — 1 ) --e-s --,'S 41. zibattt > 

—NA (4— 1 ) 

Eibi13] 

t-Bus 	R2  
R3°° 	co2R1  

O 	o 	(4 — 1) 

(41:1=1, 	R 1 EzzPR 31,t- 	ti.TtiaiL L -c, 	ff-o--L'sti.-ck,\ -ct,tk,Np—ikAtki 

— 1 0 07)1,-)1,a, ff-o--,'s ti.--0,\ --c t ct k,NA. Atk 7 —2 0 0)77 /1,-)1/I 

, Rtt, Z-0-,'Stl.--CO-Ctctl,\A'Atk6— 1 2 ') —)L, 	R 26t 

) 1kAt,k 1 —4 077 /1//1/I-s -4-0 ) --e-s -,'s tt.Z Mato 

<—ARA (5) --e-s -,'Sti.zibattt> 

—NA (5) 
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Wnntfyiz, >t^f L<, *>*x^u 

x-^Jk VJ)l^)l7°n tfJUx—^Jk V7°P tfJUx—^Jk ^VJU 

VJU^JUx—^Jk 7 7°P tfjux—^Jk t e r t - 7° 

^JUx-^Jk x^JU-t e r t - 7>JUx-^,/k£% tt!±!$]d <h 

thiols iol/Zty-f^- L^/N0 

[0240] mmt-sm 

/c, If0iSlb^;^lUT, ts$LtZ>Z.t$> RTfg-efeSo 

&fc\ (4-1) , (5) , (6) , (7 S) ££tt 

5RK R 2, WR30lftt TkXf—B.3, (4 — 1 ) „ (5) , (6) 

. &&xf (7 s) ±^©[-^ d) 

ns«x&[-^ d s) um 

o 

<-ma (4-1) -eii£ti^b^t)> 

-j&5S (4 - 1 ) 

[-fbi 13] 

t-BuS—\ R2 

R3°Y°Y^C°2R1 

o o (4-1) 

(5$^ R 1 RXfR S^£ftT^Tt<U^lliSn 

~1 0(D7)\s*)\s&, S^^tLTlNTt <fcl^^7 ~2 0(D7^)U*)U& 

s Xtt, S^^tLTlNTt 1 2©7U->'US;&^Ls R 2 & 

j^^1 ~4©7>'Udr>'US;&^'ro ) "e^tl^bl^tlo 

<—j&st (5) -e^£ti£lb^)> 

—ma (5) 
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[M114] 

t-BuS----N 	R2  

N30C 	CO2R1  ( 5  ) 

(41:1=1, 	R 1 (4,Z1--,'S 41—Co —(' t ct l,\ %%A 	1 — 1 0 077 /1//1/a, 	Z11--,'S 

tt,----0,\ ---Ct ct k,\A'Atk 7 — 2 0 07 	)1/-)1/I, Rtt, 

k,\A'Atk 6 — 1 2 o7 1) —)I,I.-. 	L. 	R 2 64A'Atk 1 

Z4q, --,'S ti.--Co-C t ct 

—4 0)77)1.-)1.I .  

-s. -4-  . 	) 	T -s --,'S 41. ziba It . 
<—ARA ( 6 ) -C-s --,'S ti.z tat> 

—NA (6) 

PL1151 

t-BuS 

OCN 	'CO2R 	( 6  ) 

(41:1=1, 	R 1 (4,Z1--,'S 41—Co —(' t ct l,\ %`%A 	1 — 1 0 077 /1//1/a, 	Z11--,'S 

tt,----0,\ ---Ct ct k,\A'Atk 7 — 2 0 07 	)1/-)1/I, Rtt, 

k,\A'Atk 6 — 1 2 a) 7 1) —)I,I.-. 	L. 	R 2 64A'Atk 1 

Z-0 --,'S ti.--Co-C t ct 

—4 0)77 /1.-)1/a .  

-s. -4-  . 	) 	T -s --,'S 41. ziba t. 

<—ARA (7 S) T -1 --,'s 41. z tat> 

—NA (7S) 

[M116] 

S—̂  R2 
oN 	5 N  (s)co2R 	

(7S) 

(41:1=1. 	R 2 (4-A'Atk 1 —4 077 /1//1/a-s. 	L. 	R 5 tt, zIKATF,±, RtJ-, 

, Z-0, --,'s t1.--0,\ —C t ct k,NikAtk 1 — 1 0 0 77 )1. 	JI/I, 

k,\A'Atk 7 — 2 0 077 	)1..L)1//, Rtt, Z-0, --,'S t1.--0,\ 

Z-0, --,'S t1.--0,\ -- tt 

--C t ct 1,\ %%A 	6 — 

1 2 0 7 ,) —)1/I-s -4-0 ) -e-stg-t.zibattto 

'A lit 4u 

WO 2014/178433 100 PCT/JP2014/062115 

[<bH4] 

t-BuS-

N.OC" ̂ COoR1 
(5) 

1 ~ 1 0(D7)l*)l; R 1 (ii 

tlT^Tt<U^Hi£7 ~2 0(D7=>)l^)l^ Xtt, S&SftTlNTfc <fc 

^H|£6~1 2(D7x)-)l^^L, R2&j^H$n~4 (ZWU^JUS^ 

£To ) "ei^ti^b^rtio 

<-ma (6) 
—(6) 

[-fbl 15] 

t-BuS ~\ R2 
\ / 

0CN"^€02R1 
(6) 

R HiS^tlWTt 1 ~ 1 

tlT^Tt<U^Hi£7 ~2 0(D7=>)l^)l^ Xtt, 

^H|£6~1 2(D7x)-)l^^L, R2&j^H$n~4 (ZWU^JUS^ 

mto ) "e^^tl^^b^o 

<-^ ( 7 S) 

-ML# (7 S) 

[>fbi 16] 

f~~\ R2 
0 N^CO2R5 

H (7 S) 

(5$^ R 2&j^H$n ~4©jMU4MUS£^U R 5 Xtt 

s S^tlT^Tt<U^H$n ~ 1 0(D7)\s*)\s&, 

^*i£7 ~ 2 0(D7^>jUdpjUSs X&s 

1 2©7U->'US;&^'ro ) "e^tl^bl^tlo 

H»!J 
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[0241] 	il-F.AN(,:ct(,)*RBAM(zgli<WATze.*RHAttjAllzMt 

--,'S41ZtOTUtsoo 

*'ArOlitz=80- ZZIA3*fitt, GC (Gas Chromatograph 

y) t li < UHPLC (High 	Performance 	Liquid 	C 

hr oma t og r a p h y) CE110, 1,)1-F0)Alt-egrif 	.''ff -D tz_-.„ 

<GC-1> 

JJ.LN:GLI)--(I>TC-5 (0. 	53mmX300mm, aff5gm 

) 

--t,') -1-7—ts 	: •N') ' , A, 	jj -LNA IA1 3. 	93mL/3 	(7° ') V i` .LL 2 

0 : 1) , A 9 LIE : 22. 	2k Pa, 	A' :85. 	4mL/3 	(nit 1.. 

: 3 0 c m /V) 

)3 	LI, 3Eig. : 5 0 °C ( 5 3R#i) 	rih3'20. 1 0 °C/3 	2 0 0 °C (1 0 3Rfi 

) 

4>:-.;i:> a >21 : 2 2 0 °C 

5245- 	:> a >3E1. : 230 °C 

*t±,2'; : F I D, zIKA . 40m L/3, '713,t,: 400m L/3, )( 4 	7 v 

7°)I''',A : 3 0 m L/3, fiS-1477 v5- --:> a >X 2 — 3 

M*4 A hl. 1. 0µ.L 

<HPLC-1> 

1.I.:J-t-r5- 	cosmos I L 	5018—MS I 	I 	(4. 	6 

mmX250mm, t±,g5µ,m) 

4RM:50mm01/1-5- 17/1/A- MEIMAK',74A/7.-t=1.=3 

0/70(41ft) 

AA : 1 . 0 m L/3 

tiN31111.:35t 

WM:UV220nm 

<HPLC —2> 

t/N:Y4 -tA. 	CHIRALPAK 	OZ-3R(4. 	6mmX150 

WO 2014/178433 101 PCT/JP2014/062115 

[0241] <mmt%t\ ^fgsjmcitucps^ 

iODVli^o 

&£M$,llZJ5tfZ>sE>.w:frtffl&s GC (Gas Ch romatog raph 

y) tLOiHPLC (High Performance Liquid C 

h romatog raphy) 

<G C — 1> 

^]^A:GL+f'fX>7vTC — 5 (0. 53mmX300mrru flUff 5 IJ, m 

) 

OA, tl^AlMw 3. 9 3 m L /# (7 7° U >> h Jzb 2 

0 : 1) „ A y • J± : 22. 2 k P a, : 85. 4 m L/# (IMS 

:30c m/#) 

tl^A^m-. 5 0°C (5#&ft) ^#^1 0°C/^2 0 0°C (1 0#&ft 
) 

-f >^x 7 *> a : 2 2 0°C 

f •fj^va >SS : 2 3 0°C 

tediS : F I D, 7Ki: 4 0mL /£\ : 4 0 0 m L /£\ -f OTv 

7PfXll : 3 0 m L/£\ |§7'yT?^>a>X2-3 

IS^JEAM : 1 . 0 u- L 

<H P L C- 1 > 

A : COSMOS I L 5C18-MSI I (4. 6 

mmX2 5 0 m m % tirf ̂  5 /JL m) 

: 5 0 m m o l/L^h ̂  7JU:t PM^K/^S/Z-tz h— h 'J )[/= 3 

0/7 0 (flsflttb) 

3&5£ : 1 . OmL/^ 

tl^A)^m : 3 5 °C 

tetMS : U V 2 2 0 n m 

<HPLC-2> 

tl^A : y-fiZ)V CH I RALPAK OZ-3R (4. 6mmXl 50 
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mm) 

4E$H : 0 • 	0 2 ME%5- I` 	7)1/7J- 1=IfffK67_1;4A/77-t 	= 	') /I.= 7 5 

/2 5 (i*IttL) 

Ait : O. 	7 m L/3`  

t 	.L\ Ail. : 3 0°C 

$t±,.,.r< : UV220nm 

<HPLC-3> 

jj.LN:S I ELO 	pr imesep 	100 	(4. 	6mmX 1 50mm 

ftL±"fl 5 g. m ) 

j H: A: 0. 	1 ME% 	') 7 1=1 A- 1=1/03171Q45A 	B: 77-t 	= 	') Ji. 

X77:')i>1 	(Bail) 	: (1 /4)31 0%-1 533 (:)%2 038 o% 

Ait : 1 . 	0 m L /3 

)3 	.L.\3 111g : 4 0 °C 

*±,..gr< :UV2 1 Onm 

<H P LC-4> 

fj~ h,:Rt2 	Ch i ra I 	CD—Ph (4. 	6mmX250mm, ftL 

±"g5 gm) 

#I11)§: 	(1 00mmo 1/LAtt.„031+0. 2 WA% 1) >NO 71Q4A/ 7 

-t F. 	') /I.= 9 9 / 1 	(WtL) 

5 t: 0. 	5 m L/3 

)3 	.L.\3 111g : 30°C 

$t±,...r< : 2 0 5 n m 

[0242] ['AWN 1] Ifi (v i 	i 	i) 	:tert— 1/1/A- )( 	../ —11/0-VS 

'2*,t,5A-F, 	1 L 0)akt44:-. t e r t — 1/1/)01/t 7° '> 2 4 0 g 	(2 

. 	6 6 m o I ) , *A/7 I) > (3 7 ME%) 21 6 g 	(2. 	6 6m 0 I ) 

'13.'2TM A. -C121-1-' li tz_-.0 	6 0 °C --e 9 Hemag-,\--,st-A-A, alit -K-1 	5 0 °C— 6 

0 °C O MM tLat fse 6 	I=1,N 1)- > 1 6 0 g 	)iliA_ -c34-0ElEh±, L. 710H 

.I 	LA:. 	- ,g),I, 	:>1=1,N-1)->g,111SITt1,-c:>1=1,N-1)->ii0 

WO 2014/178433 102 PCT/JP2014/062115 

mm) 

: o. 0 K-h 7 5 

/ 2 5 (wmtt) 
3&5I: 0. 7mL/» 

: 3 0°C 

: U V 2 2 0 n m 

<HPLC-3> 

^)7A : S I E LC primesep 100 (4. 6mmXl50mm 

, M5/im) 

: A : 0 . 1 mm% h U 7 P:* PMITK)^ B : Tiz h- h U JU 

(B)1S) : 0#1 0%->1 5#3 0%->2 0#8 0% 

: 1 • 0 m L /% 

: 4 0°C 

: U V 2 1 0 n m 

<HPLC — 4> 

t\=>A : Chi r a I CD-Ph (4. 6mmX2 5 0mm1 | 

? 5|im) 

^KJl : (lOOmmol/L 0 . 2 fifi% 'J >I£) 7X^/7 

-fe h- K IUU = 9 9/ 1 (teflttb) 

2&5£: 0. 5mL/» 

: 3 0°C 

: 2 0 5 n m 

[0242] [^fei1 ] H (v i i i ) : t e r t - * $ J-JMDM& 
1 L t e r t - 77°^ > 2 4 0 g (2 

. 6 6 m o I ) , 7fsJ\s^ ij> (37 fim%) 2 1 6g (2. 6 6 m o I ) £ 

^-eJPiTif#L/co 6 O°C-e90t^J5J^^1±/cm, J5J^£5 0°C~6 

0oC(Dmmz{%t>&ifhVtn^5-y-y'\ 6 0 g U TK*S 

£P££L/c0 Vta^*y-ym$:Mi±}mmLTis<7U^*y-y%,g 
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L. "i'4' 6 tttz_-.4. 	t -19) )-)V 7.. 7 0°C/2. 	0 k Pa 

--(11,-4,ig t, tz_-. L Zri, 	t e r t - 1/1/ 7J-  )( 	) -Ji/e 2 08 g 	(1 . 

7 3mmo I, V$6 5. 0%) --04 6 41,, <G C - 1 >TOG C3*(/)e, 

A. 41..tt 9 9 	%ks. -D it. "i'4' 6 tLitglrifeiA 	1.),-F VC..77 T o  

1 H—NMR 	(400MHz, 	CDC 1 3 ) 	6 1. 	41 	(9H, 	s) , 	2. 	1 

1 	(1 H, 	t, 	J=6. 	4Hz) 	, 	4. 	83 	(2H, 	d, 	J=6. 	4Hz) 

[0243] ['AVM 2 ] T 	( i x) 	: t e r t -1/1/ 7 	1=1 I=1)( 	'":.10D213S 

2Att,5A-F, 3 1- 0DaZ44:.ArtiN 1 TVS Lit tert- 1)1/ 7J- )( 

i — )1. 1 9 0 g 	( 1 . 	5 8m o 1 ) , 	:> 	1=1/N -1)- > 1 . 	44 k g 	.-A3E 

-CMA..tz_-.„ 	Z: Z: VC.13.[S .  0°C VC..at t-Se 6 E') :')> 150g 	(1. 	90mo 

I ) 	.)ili A_ it. 	Z: 0) A' a A VC., 	3.[S' 	- 2°C- 6 °COMM VC.Rt t-Se 6ttib 

7J- =)1. 2 2 6 g 	(1 . 	8 9 m o 1 ) CAT Ltz_-.0 - 4 t - 0 °COMM --e 1 

HectI' LA-A, 	:> 	1=1/N 	It > 3 80 g C,)jri L„ *,±, 1_, kit 	I.j 1_, tc_ 

. "ig 6 41. A-. 	A CAN L ""C :> 	1=1 iN 	It > 	LL A-A . "i'4' 6 41, A-. Ad t e r 

t - 1/1/ 7J- 	1=1 1=1 )( 	> 	5 7°C/3. 	0 k P a TA)1,4%)  li A-. L Zr_ 

, 	te r t -1/1/ 7J- 	1=1 I=1)( 	'>7Y1 40g 	(1 . 	01 mo I, 	JIR$6 

3. 9 %) T4'6 41, <GC- 1 >To G c 3*fto)e,A, ggit 9 8 	I-A%ks. 

-Dito M6 ti.tcgrkliiA1-),-FtL7T -4-0 

1 H—NMR (400MHz, 	CDC 1 3 ) 	6 1. 	42 	(9H, 	s) , 	4. 	8 

6 	(2 H, 	s) 

[0244] ['AVM 3 ] T 	(x) 	: 2— [ (t e r 	)1.9 	)( 	)1.] —2— 

)( 	)1/7 1=1 >031:)IJI/011 3S, 

uAto -F, 	3 L oaritztz.:)] i) r,/.\ - tert - 1 	> K 1 07g 	( 

0. 	953mo 	1) 	, 	5-  IL K1=17>7 9 Og 	.)J11A.tz_-.„ 	-Zri6,=3E1 

8°C-2 6 °C0)MI2T)( 	)1/71=1>031:')IJI. 1 5 8 g 	(0. 	9 0 7 m o 1 

) 	3 0;,`75`.6 --C 	li A:. 	--,'S 6 tZ:. 3 031214-' Li A-A, 	13.E 1 8 °C— 2 6 °C 

00,12 6Z.-.R-5 t-Se 6, 'AttiN 2 TIM i, A-. tert- 1/1/ 7J- 	1=1 CI) 

WO 2014/178433 103 PCT/JP2014/062115 

e r t 0°C/2. 0 k P a 

t;lJ±lSL/c^c5, te rt-^f^^;-M2 08 g (1. 

7 3 m m o \ s ®$65. 0%) <G C - 1 >X(DQ CfttirOHfc 
n. »9 9in%^ofc0 
1 H — N M R (400MHz, CDC I 3) 5 1. 41 (9H, s), 2. 1 

1 ( 1 H, t, J = 6. 4Hz), 4. 83 (2H, d, J=6. 4Hz) 

[0243] 2] Xl ( i x) : t e r t - <7 • • * $ 

mmmttTs 3 i_©sj^c^«y 1 -es^u/c ten -
^y-JH 9 0 g (1. 5 8 m o I ) % i/ ^ 1 . 44kg 

Tjpi/Co 1 5 0 g (1. 9 0 m o 

I) £JPi/c0 2°C~6°C(Z)iBH(C{^t)^^^^b 

f^"Jb2 2 6 g (1. 8 9 m o I ) ^lTlfc0 - 4 °C~ 0 °CmmX 1 

^^P^drHt>3 8 0 g »JPU ^frHhl L/cJ££5SU L/c 

0 f# ^tl/c3>$£*Ii&§ LT^>£ tf^tl/cffit e r 

t - 7"fW^PP^>^5 l°C/3. 0 k P a-e;lJ±ISlfc^c5 

% t e r t -7*fW^PP^>i)(1 4 0 g (1. Olmo I, JR^ 6 

3 . 9 %) ?# £> tls < G C - 1 >U(D G C MJt& 9 8 ®^%/c 

^ifco 
1 H — N M R (400MHz, CDC I 3) 51. 42 (9H, s), 4. 8 

6 (2 H, s) 

[0244] [^Jfe0iJ3] XI (x) : 2 - [ (t e r t -y^JU^t) * 3MU] - 2-

/ fjl/7 p yMVu^JlsfDMjs: 

mmm^Ts 3 U 0 A -1 e r t -7 h=^> K 1 01 g ( 
0. 953mo I) % 71 h7 tl KP77>7 9 0 g £rjp Xtc0 ^ Z. (C|^|)m 1 

8 °C~ 2 6 °C(Z)|5HI"T:'^ P 1 5 8 g (0. 9 0 7 mol 

) ^3 0»tiTLfco $blZ30frm&Lfcms ft^180C~26°C 
(D$al3tZfe-Ztetfibs £jfc&i]2VM£Lfct e r t -7*fW^PP^ 
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>1 32g 	(0. 	953mo I) 	1 Hem 75\11-c A -F t, A:. --,s 6r.: 3 Hect 

I- t, A-A, 	Hi.' > 3 9 5 g L 2 RM°Airanti 395g (O. 	229mo I) 

)31--1A- 3 0 3t1.14-' li itA, 71KM 	itt Lit. *M.\ --C HI/I >1§(Zzi<3 9 5 g 

.)j11A.. 1 Hectl- t, tz_-.•1 lz, 	3At.c. ct 9 zKY, 	1-4-' Zep,f. 2 DA93g_ 1_, 

it. 	HI/I>JEChNirgli -r Hi.i>iii7Elitc"*. "i'46410142 - [ (t e 

r t — 1)1.7f) )<)1.] — 2 —)<J1/71=1>K6 IJI/tLii—)1.2 

5 0 g 	.)31:1A..."-C1214- 	litz_?1, 	'7417g 	ig 	1-  Z tafF 	2 liln 9 ig_ li it.MA, 	2 

— [ (t e r t 	'9 	)</l.] — 2 —) 	)1.71=1>K6 I/1/7`2 

46g (0. 848mo I, 1IR$93. 5%) M641, <GC- 1 >TOG 

C 3*ft0)*IiA, 	G C RIM- 9 5 . 	2 	%ks. -D it. "i'4' 6 ti.itglIJZMA .1.),1F 

t:.. ,-T -4- „ 

1 H—NMR (400MHz, 	CDC I 3)61. 	26 	(6H, 	t, 	J=7. 

1Hz) 	, 	1. 	31 	(9H, 	s) 	, 	1. 	48 	(3H, 	s) 	, 	3. 	03 	(2H 

, 	s) 	, 	4. 	20 	(4H, 	q, 	J=7. 	1Hz) 

[0245] [04IN 1] 	2— [ (t e r t —1/1/ 7f) )()1/] 71=1>031:')I11/4) 

Iliti2Att,5A-F, 	1 0 0 m LO)E-DLI7 	(,.,::./*/1..L.77 /1/5'L K7 0 

6m g 	(23. 	5mmo I), 	fiifntigi] ( I ) —701:11t 6 2 8 m g 	(3. 	1 5 

mmo I), Elif0311. 	32g 	(22. 	Ommo I), 	HI/I>6. 	67mL 

, 7 1=1 >031:')1/1.3. 	00 g 	(1 8. 	7 mm o I ) 	.)juAlc."*, T - i —> 

— 	tgRI') '1461-0 1 1 0 t T 6 HeA 	#4  li it. alt,4 	'131fri'l.:_R I, -C 

HI/I> 4 m I- 	.)ilil A. A-A, 71K 1 0 m I- ""e 2 E. AOH tat t 	I) r, /N7M745A 

10m LT1 lilVyin5A541-  LA:. 	- . Zr_.(,-.:. t e r t — 1/1/)(JI/t 7° '> 1 

. 	00mL 	(8. 	88mmo I) L 	' ) 1 	)1, 77 -Z > 1 . 	30mL 	(9. 	3 

ammo I) 	.)iliA..25 °C-"e1. 	5 Hemtc-L' LA:. zri oar,w4ationtat 

7 > 	=r, L. 7_1Q745A 6 m L --e 2 g, goottibt 1,  1) ,,A7m74A 1 o m L -e1 

Illa 50- Lit. "ig 6 ti.k. HI/I >JE 	.,:R.7..I<MOkt 	I) r, A --(IVA li, Mkt 

I) r,-L-1.1litc. 	AVAInt,-c 1-)1,i>,ip,i_ii-,..1, 	"f4641,/tg[2- 

[ 	(t e r t — 1)1.7f) 	)<)1.] 7 I=1>nk 	1 	)1/ 	I) )3 i 72  )1/t 	IN 

WO 2014/178433 104 PCT/JP2014/062115 

> 1 3 2 g (0. 9 5 3 m o I ) £ 1 btca $ b IZ 3 0#^1£ 

hJUx>3 9 5 g <h 2fi*%J^It3 9 5 g (0. 2 2 9mol) 

^JPi3 L/co h;Ux>Jl(C7K3 9 5 g 

#mz±<>j7km*&£tzmw*2\n\m''jm[s 
tc0 hJH>I?;irsLthJH>?;giLfcll *§£>tl/cfl2- [ (te 

rt-7*fW) T^JU] - 2 — JU2 

5 0 g£iP*.TiS#Ufcm. 2 M L/ci£H. 2 

- [ (te rt-7*fW) - 2 - P 2 

4 6 g (0. 8 4 8 m o \ s |X$93. 5%) t#£>tu <GC-1>-e©G 

GC^J9 5. 2mm%tc-otc0 

1 H — N M R (4 00MHz, CDC I 3) 51. 26 (6H, t, J=7. 

1Hz) , 1. 31 (9 H, s), 1. 48 (3H, s), 3. 03 (2H 

, s) , 4. 2 0 (4 H, q, J = 7. 1 H z) 

[0245] [##0U 1 ] 2 - [ (t e r t - ~7 P 

S^MUmtTs 1 00mL®EOP77^PCA7/MA7^ft:K7 0 

6mg (23. 5 m m o I ) % ( I ) — TKffl^ 628mg (3. 15 

m m o I ) „ Still 1. 3 2 g (22. Ommo I ) , hJUx> 6. 67mL 

% "7 P 3 . OOg (18. 7 m m o I ) £rJPi/ctils — > 

1 1 O°C-e6 0t^if#L/co LT 

h;UX>4 m 7j< 1 OmL-e2 0% h U ^ 

1 OmLTI L/co fcCt e r t - 7^)1 ?<• Jltl 7°^ > 1 

. OOmL (8. 88mmo I) <hh'Jx5l>'U77$>1. 30mL (9. 3 

3 m m o I ) £jpi 2 5 °Ce 1 . 5 0#F^J£# L/c0 d 

yy^-0 ATK)^ 6 m L T? 2 0, h U ^ ATK)^ 1 OmLtl 

0&>#L/co h;Ux>Jl^te7X^lt^-h U ^A-e^iL. Mth 

U ^A^EU L/co 55^^)110 LT t#£>tl/c#12-

[ (t e r t -^JU^) ^JU] 'J 
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1=17757-1---ett-Illi, 	2— [ (t e r t —1 	)I/A-) )<)1.] 7 

Ei .g31:-;=-)1, 1 . 	32g 	(5. 	02mmo I, V47 26. 	8%) 	Igtz_-. 0  

"i'4' 6 tLitgrk-MA 	1.;l-F t:_,-T to  

1 1-1—NMR (400MHz, 	CDC 1 3)61. 	28 	(6H, 	t, 	J=7. 

1Hz) , 	1. 	33 	(9H, 	s) , 	3. 	03 	(2H, 	d, 	J=7. 	8Hz) 

, 3. 	51 	(1 H, 	t, 	J=7. 	8Hz) 	, 	4. 	17-4. 	28 	(4H, 	m 

) 

[0246] [ArtiN4] I' (x i) 	: 2— [ (t e r t —1 /1/2) )( 	)1.] —2 

-) 	)1,7 1=1 >K6:')i-)1.0)&1 3S 

2A ,5A -F. 	50mL0)E-DIE177r.:, 5- 15EK1:1773. 	50 

mL, 	60EN%zIKAiLt 1 1.) ,,11,0. 	1 60g 	(4. 	00mmo I) 

hi: I X - 01<ni 1_, it 0 -. Z:. t:T. 041M 1 --e III,  Li it 2— [ (t e r t —1)1/ 7f 

) )( 1I,]71=1>031:').1)I.O. 	700g 	(2. 	67mmo I) 	L5- 17E 

K 1=1 

 

D77>3. 	5 0 m L 0)EIS`ga CAT li tz_-.0 	1 o wcial-L' li A-A, 	r, 

IL )4 	)1., 0 . 	1 83mL 	(2. 	94mmo I) 	LT- 17E11=1772. 	0 

0 m L 0)E-Eì ga 	1 5 375\ 0-"C AT li A:. 	-,'S 66z.-. 	r''fb)( 	)1. 0 . 	0 4 1 

OmL 	(0. 	659mmo I) 	2 DAT 1_, , 	2 0 31214=' 1_, tz_-.„ 71K 3 . 	5m 

L C,)3I1 1_, tz_-_ ,I, 	t e r t —1/1.)( 	JI/I-5-)I. 7 . 	0 m L --e 2 [I, 	111],± 

Lit. 	t e r t — 1/1.)(JI/I-5-)1.)E14-).-fftz_-."*. t011tirol< 3. 	5 

mLTAAL, 35,iIt_i it . fg 6 41, tcte rt— 7JI.)( 	)1/i-5--)1.),N,C4 

A 1_, „:,:&tAPIX1-ttN 	0. 	7 1 0 g fIRM li A-.0 1 H—NMR AM 0 MA, 	.j._. a 

A=IX'ANtt, 	2— [ (t e r t 	,9 	)<)1/] — 2 —) 	)1.71=1> 

Vii=-)1.0. 	646g 	(2. 	34mmo I, 1lY47 87. 	6%) -A- "Z 

Z1 L 7`5 75\ ..-D It 0  

[0247] ['`'rtiN  	5] VI (i) 	: 2— [ (t e r t —1)1/) )()1.] — 2 —)( 

)1/71:1 >nki/1/0)&13 

2Ati,5A-F, 	1 0 0 m I- t 	75 	rj., 	2— [ (t e rt— 1)1/ 7J- 

) )3)L,] — 2 —)( 	)1.71:1"Att'f.;IJI.4. 	20g 	(1 5. 	2mmo I) 

WO 2014/178433 105 PCT/JP2014/062115 

2 - [ (t e r t T 

n>mV2i?JU 1 . 3 2 g (5. 02mmol, JR$2 6. 8%) £?#fc0 

1 H — N M R (4 00MHz, CDCI3) 51. 28 (6H, t, J=7. 

1Hz) , 1. 33 (9 H, s), 3. 03 (2H, d, J = 7. 8Hz) 

, 3. 51 ( 1 H, t, J = 7. 8 H z) , 4. 17-4. 28 (4H, m 

) 

[0246] [^ffii4] Ii (x i ) : 2 - [ (t e r t ^JU] -2 

- * fJl/7 • 

H^KI/VISTS 5 0 m L ©,E"3> • 7 ̂ 7. P fh7k KP77>3. 50 

mL, 6 0 Mw%7KMifc1~ K'J^A^rO. 1 6 0 g (4. OOmmol)^: 

iQiT7X;^U/c0 ^d(C#^0iJ1 Xm^Ltc.2.- [ (t e r t 

) ^ ̂ JU] V • 0. 7 00 g (2. 67mmol) £7^ h "7 t: 

KP7^>3. 5OmL0l^M^TLfco 1 OM#Lfcll 3^7 

4 b ̂  3~)\/ 0. 1 83mL (2. 94mmo I) tr h7 t KP77>2. 0 

OmL0;Fb^^1 5WtiTLfc0 ^ . 04 1 

0 m L (0. 6 5 9 m m o I ) £2 U 2 0 Ufc0 TK 3 . 5 m 

L»JP L/cti, t e r t - 7*f JMf Jl/X-r^7. OmLt20% iii 

L/co t e r t -7>;UP<5l>'Ux-^jUJi^:-gr^)1±/ctts t§ffl^i^7K3. 5 

m L L% fifaLtCo ^£>tlfct e r t—7'f f Jl/i — 

Is U £ 0. 7 1 0 g IXt# L/co 1 H - N M R fg*/f©&±||% d © 

2- [ (te r t * =$-)V\ ~ 2 - * ̂  Jl,-? •> 

ItvX^JU^O. 6 4 6 g (2. 34mmol, JR$8 7. 6%) 

o 

[0247] [§|Jfe0IJ5] II ( i ) : 2 - [ (t e r t -7>JU^;t) ^JU] -2-* 

fJl/7 P VltX^JU©®^ 

1 0 0 m L i~X 7 ̂ 7vP(C% 2 — [(tert — 

) P^JI/] - 2 2 0 g (15. 2mmol) 
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,l'i-)1.2 5 m L 	)ili1A.. -C2 °C(..,7;-APli, 	13.Pa2t - 5 °COMMT 1 m 

o 1 / L 0)7_1<ntibt 	I) r, .L.1.71Q45A 1 6. 	Om L 	(16. 	Ommo I) 	1 

0375`.0.-CAT LA:. --,'S 66.2 2 °C-e 3 HeAtt#1=qitcA, i' )-11/ITE7 

Lk°  'f'4' 6 ti,tc.azatt Hi,' > 4. 	2mL -e2 DA 50- l, A:. 71KM, tz.: 1 m o 

I / L Oiranti 	1 7 m L MA.. ---C p H 1 (.,-AiNg [_, tz_-_TI, 	HI/i":., 4 . 	2 m L --e 

3 1114 ±, Lit. 	I- )1/I >V, 	a bt----C,W,7_1<eAkt I- ') r, L.4. 	20 g -et* 

fit, MOkt I-') r, L. 	1.1 Lt. 	A CAN li ---C Hi.' > 	1%) 	LA- TA. 

"f4' 6 tiA-A. 2- 	[ (t e r t -1/1.7f) 	)( 	)1.] 	- 2 -)( 	)1.71=1":1031 

1 	11/ 	.:> ') t it/l/)] 	L. 	1=17 	7 -I - ---e f *1' L. 	,W,tAPIX1-ttN 	3 

. 	2 6 g Mtz_-.„ 	1  1-1 - N M R AMC) MA, 	Zr_ 0).3EMXItNtt, 	2- [ (ter t 

-1/1/ 7J- ) 	)<)1.1 	- 2 -) 	)1.71=1>K6IJI. 	3. 	1 6 g 	( 1 2. 

7mmo I. JIR$ 8 3. 	5%) -g--4-ZJ__Le375\ -Dtc.0 ,f4' 6 tt. A-. Alit ei A 

1-;l-Ft:_,-7 -4-0 

1 1-1-NMR 	(400MHz, 	CDC 1 3 ) 	61. 	29 	(3H, 	t, 	J=7. 

1Hz) 	, 	1. 	31 	(9H, 	s) 	, 	1. 	54 	(3H, 	s) 	, 	3. 	02 	(1 H 

, 	d, 	J=1 	1. 	9Hz) 	, 	3. 	08 	(1 H, 	d, 	J=1 	1. 	9Hz) 	, 	4 

. 	24 	(2H, 	q, 	J =7. 	1 Hz) 

[0248] [AY01J6] T 	(i 	i) 	:2- [ (t e r t -1/1.7f) )( 	11/] -3 - 

C (1 	-:'./t/l/t=J1/) t 	:'./] - 2 -)( 	)1.-3 -7J- -Vil=1/":,031i 

)1.011 3,S, 

2A tt,5A -F, 	200 m LOH-D1=17t.L, 'ArtiN5 -elliSlitc.2 - [ 

(t e r t -17J-) 	)( 3 )1.] 	- 2 -)( 	)1/7 1=1 >031I)I.2. 	2 1 g 

(8. 	90 m m o 1 ) , 	HI/I> 28 m L 	.)JFIA.. 0 t VCA'AP LA:. 	L'i L'AZ:.1 

21°C-8°COMMTII)IJI/77-Z>1. 	3 6mL (9. 	7 6mmo 1) 

2312A75\1,./ -CATF LA:. 0,0C, 	1=11=1*OkIJI. 9 3 2µL 	(9. 	7 9 

m m o 1 ) 	3,,Tii 1 t - 8 °COMM --e 4 375\. 0.--CAT Li, 	I3.09. 0 °G'r.: 

1 Hem, 	LA-.0 1 H - N NA RAmomA, zrioazatt2- [(ter t- 

1)1/ 7J- ) 	)<)1/] -3 - C (1 	-)3/1/t=J1/) 7f] - 2 -)< 

WO 2014/178433 106 PCT/JP2014/062115 

% 5 m L£jQiT2°C(C)££pU 2 °C~ 5 "C^IBST 1 m 

0 l/L (DOfiMfcT K U 7 16. 0 m L (16. 0 m m o I ) £ 1 

^^(c2 2°c-e3mmmnLtcm, 
L/Co )VJLy A . 2mLt20MLfco 7XJ1(C 1 mo 

1 1 7 m LJpiT p H UCliSL/cm, hJUx>4. 2 m L T 

3 0ft|±lL/co h U 7A4. 2 0g« 

h U 7A£3EyL/c0 55^^)110LT 

%btltc%&2- [ (te rt-^Wt) ̂ JU] - 2 - * • >I£ 

xfj^i/iJi^i)7A^P7hy77^ --effM U 3 

. 2 6 g mtco 1 H - N M R^/f©f±||% ClCD^tlfttt. 2 - [ (t e r t 

— 751-'U51^") "^JU] — 2 — • VlUx-^JU^: 3 . 1 6 g (12. 

7 m m o U W 8 3 . 5 %) & d <h o tc0 f# ^ 

1 H — N M R (4 00MHz, CDC I 3) 51. 29 (3H, t, J=7. 

1Hz) , 1. 31 (9 H, s), 1. 54 (3H, s), 3. 02 (1H 

, d, J = 1 1 . 9 H z) , 3. 08 ( 1 H, d, J = 1 1 . 9Hz), 4 

. 24 (2 H, q, J = 7 . 1Hz) 

[0248] [^JfeflJ 6]Ig(i i) : 2 - [ (t e r t - * *JV\ - 3 -

[ (X h^>;bJU#-JU) ***>] -2-^JU-3-;tdr7 70pA>ilx 

3-)WDm£L 

MUSl^Ts 2 0 0 m L©H^P7^X=UC, ^MM 5 Til Ltc 2 - [ 

(t e r t - ̂ JU^) ^ ̂ JU] -2-/. • Vltx^JU 2 . 2 1 g 

(8. 9 0 m m o I ) % KJUXV 2 8 m L 0°C(C)££p L/c0 ddM 

1 °C~8°C(Z)iB0-e h U x^JUZ^ > 1 . 3 6 m L ( 9 . 76mmol) 

^^frttT^TL/co ^PP^I£x^U9 3 2 ML (9. 7 9 

mmo I) £M1 °C~8°C(Z)iBH-e4^^^T)^TL. ^CCT^^C 

immmWLtco 'H-NMRMMI ^©M(i2- [(tert-

751-'U51^") "^JU] —3— [ (x h ̂ P'V^-'UTK—-/U) ^f^r'v] —2—^^ 
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)1, - 3 - t 	V 7°  1=1 / > nk 1 	J 1/ 	-As t; .J_. LiY3/J\ -Dito "f'4' 6 41. it gdif ei A 

1-;l-Ft:_,-7 -4-0 

1 H-NMR (400MHz, 	CDC 1 3 ) 	61. 	28 	(3H, 	t, 	J=7. 

1Hz) 	, 	1. 	32 	(9H, 	s) 	, 	1. 	35 	(3H, 	t, 	J=7. 	1Hz) 

, 	1. 	55 	(3H, 	s) 	, 	3. 	03 	(1 H, 	d, 	J=12. 	1Hz) 	, 	3. 

09 	(1 H, 	d, 	J =1 2. 	1 Hz) 	, 	4. 	24 	(2H, 	q, 	J =7. 	1 H 

z) 	, 	4. 	32 	(2H, 	q, 	J=7. 	1Hz) 

[0249] ['AVM 7 ] Ifl ( i 	i 	i ) 	: 2 - (7:') K)3 )1/t=)1.) -2- [ (t e r t 

-1)1/7) )<J1/1 7°1=1/Akil1/011 iSi. 

'AYOIJ 6 TIM_ LA: 2 - [ (t e r t -1/1.7f) )()1/1 -3 -  [ ( 

I1-:>t/l/t=J1/) 7t-:>] - 2 -)( 	)1.-  3 -7J- V7°1=1/Aki)i, 

fat,` Hi.' > 74',4I. 0 t 	TA'AP li, 77:')ibt 	') r, A 9 0 8 m g 	( 1 0 

. 	7mmo I) LAK4 . 	4 m L 	.3M'a li A-. 7.1Q4 A 	311' 0 t - 3 t 0) rff, 12 --e 

)ill A_, 	3nTa 0 °CT --,'S 6t: 6 Hecai.14- 	t, tc. o,k, \ --czKx, v 	L. 	"i'4' 6 ti.tc. 

)1/ 1 > V, 	M 1:1 AVZIK A t I-.') r, L. 71Q7454I 1 0 m L. Mnirat 7 > 	= r, A 

7.1Q4A 1 OmL, MR_Iftira7j< 1 0 m I- Z 	l_i it 0 Ti 6 ti.tz: Hi.' >1§ 	a 

b -ff -C ,W,ZK Mk t 	') r, L. -et* li itA, Mkt 	') r, L. 	1.1 li Az „ 1 H- 

NMRAMG)MA, j_.0) 7454Itt 2 - (7:.; K )3 )1A1=)1.) -2- [ ( t e r 

t -1/1.7f) 	)(J1/1 	7°1=1/>K6I/1/ -gst,`Zr_.L7V375\-Dtz_-_,„ 	"f'4' 6 41, 

it grkliiA 	1-).-F VC- ,-T 1-  0 

1 H-NMR (400MHz, 	CDC 1 3 ) 	61. 	29 	(3H, 	t, 	J=7. 

1Hz) 	, 	1. 	31 	(9H, 	s) 	, 	1. 	54 	(3H, 	s) 	, 	3. 	02 	(1 H 

, 	d, 	J =1 	1. 	9 H z) 	, 	3. 	08 	(1 H, 	d, 	J =1 	1. 	9 H z) 	, 	4 

. 	24 	(2H, 	q, 	J=7. 	1 Hz) 

[0250] [ArtiN 8] ifi ( i v) 	: 2 - [ (t e r t -1/1/ 7J- ) )( 	)1.] - 2 - 

-( V :>77 t 1-7°1=1/Aki 	)1.0_111 

'2Att,5A-F, 	3 0 0 m L OH-D1=17 	(,.:, 'AVM 7 --elliS Lit, 2 - ( 

77 Kt/l/t=)14 -2 -  [ (t e r t -1/1/7t) )<)1/1 7°1=1/>K6 

[ir^* (.p^ir^/i-i J s i) ] -3-

) Tn=^4^acsa0nUJO o s 

^M09ir^x|i<vi=io^H -(-iL^rs y 

-z- [ir^* 1 J SI)] - 2: (A !) ii [8l$SP£l [0S20] 

( z H L ' L = r ' b ' H 3) 3 ' 

P ' (z H 6 ' L L = P ' P 'H L ) 80 "0 '(ZH6 " L L = P ' P ' 

HL) Z 0 "£ ' (s 'H0) 179 1 L ' (s 'H 6) LS 'L ' (z H L 

"z. = r 'i 'He) 6z i 9 (eioao 'ZHI/MOOI7) ^ IAI N — H L 

9 1) ] - 3- dr-#ir¥d .<*Z) -3 ¥1^0 2 l/NIN 

-H L °^nli&s^vc.r.Hr.H 

iw&w 
vo-^<^mnm ^iwo LWV6 (\ H 
^-m^u 0^/n#ita^9 2iC)^ao0o^y ^o? 
aH3ia)ooe~Oo0^y^^^^n^^nUJt7 (IOWW^ • 

OL) 6 UJ 8 0 6 VO fi H -Mhr^ 

ir^xiKvno^A^^-e-ir^^-3- [<+*•£ (ir-#ir^<^Hx 

) ] - e- [ir^* u s n ] -3^111^9^ 

WsMCD^^mo^ji [ir^* 
1 J 0 1) ] - 3- (/ir-^ir^d CiiL) -3 : (!!!) WIT [ L M^] [61720] 

(z H I ' L = r ' b ' H 3) 3e 'P '(z 

HL ' L = r ' b ' H 3) 173 'P ' (z H L '3 l = T ' P 'HL) 60 

*e ' (z H L "3L = r 'p 'HD eo *e '(s 'He) 99 • L ' 

(z H L ' L = r ' 1 'He) 9e " L ' (S 'H 6) 3e " L '(ZHL 

~L = r '1 'He) 83 L 9 (eioao 'ZHI/MOOI7) y IAI N — H L 

<5 §* °-+ cN? W ̂ 20^3ir ̂x|K v • o£ A * z - e - ir 

SIU90/H0Z<IfAL3d ZOU Cm/J/HOZ OAV 
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1 	11/ 	at,' HI, 1 > '74'rA 	13.[U. 7 5 °C- 8 0 °COMM T 3 Hectl- t,, 2 

- [ (t e r t -1)1.7f) )()1.] -2 -4 V:>77 t1-7°1=Ii>nki 

11.0) 	5 2  23. 	1 g Mtz_-_,„ 	1H-NMRAM0MA, 	zri 0) 74A1=1=10) 

2- [ (te rt -1/1.7f) )<)1.] - 2 --f V:>77 t1-7°1=Ii>nki 

11/0)-g- '16t 1. 	65g 	(6. 	72mmo I, 	2- [ (tert-1/1. 

7J- ) 	)( 	)1/] 	- 2 -)( 	)1/71=1>031I/1/ 75`611R$ 7 5. 	5%) 	ks.-Dtz_-.„ 

"14 6 tLitgeif ei A 	1-).-F VC-7T T. 

1 H-NMR (400MHz, 	CDC 1 3 ) 	61. 	29 	(3H, 	t, 	J=7. 

1Hz) 	, 	1. 	30 	(9H, 	s) 	, 	1. 	52 	(3H, 	s) 	, 	2. 	78 	(1 H 

, 	d, 	J=1 2. 	1Hz) 	, 	2. 	98 	(1 H, 	d, 	J=1 2. 	1Hz) 	, 	4 

. 	23 	(2H, 	q, 	J =7. 	1 H z) 

[0251] [ArtiN 9 ] VI ( v i - 1 ) 	: 	)1. 	1 , 	3 -77 Vs i) 

>- 4 -t/l/t>031I/1/011 3S. 

'AYOIJ 8 TIM_ li it 2- [ (t e r t -1/1.7f) )()1.] -2 - 4 V 

:>77 tIii=ii>gtiii)1,353mg 	(1. 	44mmo I) As ti• I,  )I, i > 

'745,A 6 . 	01 g r.: p - I- )1/ 1 > 	)1/*A31-7Mlittt 2 8 8 m g 	( 1 . 	51 m 

mo I) 	. 77-t 1>1. 	3 0 m Lr.: 741174 	5  22 OtT 2. 	5 Hem 
IL' t, tz_-_,„ 	#,p,k,\ --c- .74t7gchNirt. t, , 	AK 	1 . 	4 m L )31:1Alz_-_,I, 	1 m o 	1 / L 0) 

71K NHL t 	I) r, A 71Q7454)31:1 A. --C p H 7 tz..-  giltli 1_, A:0 	HI,' > 1. 	1 m LT 

4 Q, 	t e r t -1/1/)( 	JI/I-5-)I. 1 . 	1 m L ---e 2 DELI ,±, litcA, "ig 6 

41. it VO JE 	L 6 -C MN li , r*-*tApixttt V4' ito 1 H -NMRAMOMA 

, L'IO)A=1X1-ttN6t, 4 -) 	)1.-2 -A 	̀/ -1, 	3 - 	J') :')> - 4 - 

t11/t>031IJI/Ast,`:. L 7V3 75\ -D it 0  "i'4' 6 tLitgldif ei A 	.1.),-F t.C.,-7 .-4-„ 

1 H-NMR (400MHz, 	CDC 1 3 ) 	61. 	32 	(3H, 	t, 	J=7. 

1Hz) 	, 	1. 	61 	(3H, 	s) 	, 	3. 	30 	(1H, 	d, 	J=11. 	4Hz 

) 	, 	3. 	82 	(1 H, 	d, 	J =1 	1. 	4 H z) 	, 	4. 	27 	(2H, 	q, 	J= 

7. 	1 H z) 

[0252] ['AVM 1 0] T 	( v i -2) EzIf VI' ( v i 	i ) 	: 4 -)( 	)1.- 2 - 7j- 

WO 2014/178433 108 PCT/JP2014/062115 

hJUx>}^£^7 5°C~8 O°C©i50-e3 0^*|#U 2 

- [ (te rt-^Wt) ~ 2--f V>71~ h^PAVltx?1 

)V(D hJUX >}!§;<&£ 2 3. 1 gffco 'H-NMR®^! Z.(DWM^(D 

2 - [ (t e r t ~ 2-4 V *>71- h7°PA>Itx 

1. 6 5 g (6. 7 2mmo I, 2 — [(tert — 7^)1 

-2-yfJ^PViiWe)®$7 5. 5%) tt-otz.o 

•f§ 'Q o 

1 H — N M R (4 00MHz, CDC I 3) 51. 29 (3H, t, J=7. 

1 H z) , 1. 3 0 (9 H, s), 1. 5 2 (3 H, s), 2. 7 8 ( 1 H 

, d, J = 1 2. 1 H z) , 2. 9 8 ( 1 H, d, J = 1 2. 1Hz) , 4 

. 23 (2 H, q, J = 7 . 1Hz) 

[0251] [^Jfe0iJ9] II (v i - 1 ) : 42 — **7— 1 , 3~^7V) 

^Mmxm^iLtc2- [ (te r t -2-4V 

>71~ h 7°P 353mg (1. 44mmol) # hJUiV 

S£>$6. 0 1 g (C p — hJUiVTJUtfvVjit—2 8 8 m g (1. 51m 

mo I) &7izb>1. 3 0 m LTJPPU ®20°Ct>2. 5 0^ 

if#L/co TK£1. 4mLJpPiters 1 mo l/L© 

&mt1- K U ^ATK^^JPPLT P H 7 (CflML/co hJUx> 1 . 1 mLt' 

4 0, te rt-^fJMfJU-jJH. 1 m L T? 2 0}£|±l L/cft, ?# ^ 

ftfc^8Ji£3i£a&T*Ift§U 'H-NMRM®^! 

, Z.(DiM£®W&, 4 —2-t*V~ 1 , 3-^7X/U i»-4-

£ JU/Kvilx^Uo <h fc0 f# (C^-To 
1 H — N M R (4 00MHz, CDC I 3) 51. 32 (3H, t, J=7. 

1Hz) , 1. 61 (3 H, s), 3. 3 0 ( 1 H, d, J = 1 1 . 4Hz 

), 3. 82 ( 1 H, d, J = 1 1 . 4 H z) , 4. 27 (2H, q, J = 

7 . 1 H z) 

[0252] [^JfeflJI 0]Ii(vi-2) JktfTM (v i i) : 4 - 2 
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V— 1 , 	3 —77 NiI) :')>— 4 —t11/tAtiEzTf a — )( 	1I.:>5--f >fat 

ilOtliS 

2A %AT, 'AttiN 9 --el'iti li tz_-. 4 — )( 	)1.— 2 — A- 	V — 1 , 	3— 	7 

Vs') :')>— 4 —t/l/t>031IJI/Asti'APIX1-tt 	5 0 m LJ- 7 	6:=A 

41, 	6m o I /L Vat 9. 	4mL 	(56mmo I) 	- )J1i1A.. it •1 , 	13n7ii 1 0 

0°C 1 o HectIL' li A:. L'i 0 aVrAig) 1  H-   N M R AM OM A, L'i 0) aVrA 

tt 4 —) 	)1.— 2 —7J- N) — 1 , 	3 —77`1') 	>— 4 —t)l.t>nk -Ast,' 

ZILIY375\Dtz-_-„ 	1H—NMR 	(400MHz, 	D 2 0) 	6 1 . 	52 	(3H, 

s) 	, 	3. 	40 	(1 H, 	d, 	J=1 	1. 	6Hz) 	, 	3. 	69 	(1 H, 	d, 	J 

=1 	1. 	6 H z) 

Al/NZ, 	Zr I ig)a ,WA 	--,' S 6 6Z.-.13EI 1 0 0 °C-e 3 0 Hectl- oto 	Zr I a) a rit 

a 0 1 H - N NA RAmoe,A, zri oaktatt a - )( 	)1,:> 	5- 4 >tantitt. -A- 

ti•j_. L7V375\.-Dtz_-_,, 	"f '4 6 tt. A-411J tei A 	.1-).-F tz.:77 T . 

1H—NMR (400MHz, 	D 2 0) 	61. 	53 	(3H, 	s) , 	2. 	84 

1 H, 	d, 	J=1 5. 	0Hz) 	, 	3. 	1 	1 	(1 H, 	d, 	J=1 5. 	0Hz) 

[0253] [AVM 1 1 ] VI ( i ) Vc_ 8 61 ZMAK3AMA3.1ffi±oi=i—=> 

i)l. 	• It 	)1. 	( 	Bac 	i 	I 	I 	us 	s u b t 	i 	I 	i 	s) 	Thai 	I 

— 8 TL-AFIEIR)JFIZIK3A74EllAt/l/t-:>I5- 	--ff N P 	(C E N P, 	GenB 

ank 	Access i on 	No. AAC43262, goi#242) 	i - 

(c e n ID, 	gEN# 1-4 1 ) 	'cl,:., 	cenp 3,1ffi+0).r<  

.±TiFtilEVS .tZtz_-.60)7°4 7— npf w (goi#241 9) Lnp ry 	(gou 

#-'42 0) 	.FiRlit, 	-i'il_itz_-.„ 	/ji. 	• 1)- )1. 	( 	Bac 	i 	I 	I 	us 	s 

ubt 	i 	I 	i 	s) 	NBRC31 	0 87,!-, 	//1. 	• 1)- )1. 	( 	Bac 	i 	I 	I 

us 	s u b t 	i 	I 	i 	s) 	NBRC321 5 	, 	//1. 	• 1)- )1. 	( 	B a 

c 	i 	I 	lus 	s u b t 	i 	I 	is)NBRC3 3 3 5 	, 	//1. 	• 1)- )1. 

( 	Bac i 	I 	lus 	subti 	I 	is) 	NBRC14144 	, 	//l. 

•1)1. 	( 	Bac i 	I 	lus 	subt 	i 	I 	is)NBRC14191 

, 	//1/• 1)- )I. 	( 	Bac 	i 	I 	I 	us 	subti 	I 	i 	s) 	NBRC 0 y a N (s ! I ! iqns s n | | j o B a ) ^1^4 • ^ 

16 LfrlQyaN (s ! I ! iqns s n | | i o B g ) ^1^4 • Y. 

ir^>/ miMOiiaN (s ! I ! iqns sn||!OBa)r 

'iseseoyaN (s! i \ nns s n i i i o 

B a ) 15 iseoyaN (s ! i ! iqns sn 

1 I ! O B a ) ^1^4 • 0 L e O a a N ( s ! | ! 1 q n 

s sn I I ! DBg ) ^1^4 • (02§i 

n^BS) AJdu^ (6 L^sn^si) M ± d u-A y^jl coqs-j.^ 
u 9 ° ( L^S^SI ^d u 0 o) 

—1= 3 (Z -^-#0421 '393£tOVV '°N uoisssoov >|UB 

3U00 sdN3 0) d 

l!BMl(s!l!iqns s n | | [ o B g ) ^1^4 • 

(!) WIT [ L L fi»¥] [CS20] 

(ZHO "9L = r 'P 'HL) LL "0 '(zHO '9 l = T 'P 'HL 

) PS mz ' (s 'He) es "is (osa 'z HIAIO o 17) y I/MN-H L 

I/\IN-H 101 

W2 °^n#Sf^o eaOoO o 4i\ii 

(z H 9 " L L = 

r 'P 'HL) 69 "e ' (z H 9 " L L = P 'P 'HL) OP *e '(s 

'He) ZQ 'IS (0s a ' z H IAI 0 0 t7) y IAI N — H L 

fiAZi- e ' L - 3 -ir^*- 17¥1 

$^0 2 IAI N — H i0$^0 2 Liao 

0 L^y D?^ (I o UJ UJ 9 g ) -| w f -6^Fan/ I o UJ 9 ^ 

UJ 0 - r,A 

z^-e ' L -A*£-z-K^)<-p-/nWsMX6(mm s±tmmm 
WsMcom 

wm< P-<>^ n/\<L±-e ' L -A 

SIU90/H0Z<IfAL3d 60 U Cm/J/HOZ OAV 
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14473 	,i)l.•1)- )1/(Bacillus 	subtilis 

) 	NBRC101246 	, 	//1/• 1)- )1. 	( 	Bac i 	I 	I 	us 	su 

bt i I i s) N B RC 1 01 5 90 	, 0)*t•f*DNAVIL L. 7c' 

-1' 	— npfw (goi#24 1 9) Lnpry (goi#24 20) CEI10 --c LI 

vc.. 'ft -D --c PcRagA'ff -D A:. -. GAiA, -col, T ti.n 1 . 	Okbp, git8fM 

ODNACA- 'f7-c_ o  

"ig 6 tttz_-: at 8fMODN AMA- 	-. ti,Tti,$U1NN„ Ec oR I, 	Xba Ir.: 

ct 9: '(b Lit. Ti 6 41, A-. D N AC A- 	, 	-. 41. T ti., 	t I t:./It .D --C , 	Mun I 

, 	Xba I tZ.:,t9Aiblitz_-.PCT/J P 2 0 1 1 /0 6 9 6 8 OtZ3ENC,07°  

"-Z KpKW320)t r cil=1 —-0)-FAVCAAL, 7°.Z KpK 

CENP1, pKCENP2, pKCENP3, pKCENP4, pKCE 

NP5, pKCENP6, pKCENP7, pKCENP8V4A-.0  

"ig 6 tLit tit 8 MO 7° 	Z K 6:4A -,'S ti.A-AzIK3AMA31ffi+ OEM 	X' 

6z:/Ti .D -CAM li it. 	-3.1ffi±g01.1tt, 	- . 4-t.Tti, cenp-1 	(gEN# '-4 3 

), 	cenp-2 	(gUIJ#'-4 5) , 	ce n p-3 	(gUIJ#'-4 7), 	cenp 

—4 (gUIJ#'-4 9), 	ce n p-5 	(gUIJ#'-4 11), 	cenp-6 (gou 

#'-413), 	cenp-7 (gEm#24 1 5) , 	cenp-8 (gEm#24 1 7 

ti,C E N P — 1 	(gEN#'-44), CENP-2 (gEN#'-4 6) , CENP- 

3 (gEm#24 8) , CENP-4 (gEm#24 1 0) , CENP-5 (gEm# 

24 1 2) , CENP-6 ( gE m # 24 1 4) , CENP-7 ( gE m # 24 1 6 ) 

, 	CENP-8 	(goi#24 1 8) --e•Dtz_-.„ 

•f464-Littit8fM01Z KCE110-C, 	IIAAJ M1 09 (')J 	-17 

VigIVC-ItOTMfill L. El Aiclirffi J M 1 0 9/p KC E 

NP1, JM109/pKCENP2, JM109/pKCENP3, JM 

109/pKCENP4, JM109/pKCENP5, JM1 09/pK 

CENP6, JM109/pKCENP7, JM1 09/pKCENP8 

'Mit. 	i!,A3.1ffi+RIR,1-Z-Mi*V4ZA-../95tL, 	-*.IdlIA_IIAAtL-pk,\---CiJ 

WO 2014/178433 110 PCT/JP2014/062115 

14 4 7 3$fc, (Bacillus subtil is 

) N B RC 1 0 1 2 4 (Bacillus s u 

bti I is) NBRC10159 0$k ©Ifefel* D N A t L, 7°^ 

47-npfw (IB?U#§1 9) £ n p r v (IB?U#§2 0) 

(Cf ̂ TPCRSJ^^tr^fco ^(Dftn^s 1 . 0 k b p, It8ffi 

©DNABr^ffco 

% <Q tl/clt 8 M.(D D N Altfrfr £^ft^ftfrJPS®ffiE c o R I , XbalC 

&Vm4tLtc o fWcDN A|ff^£, Mun I 

, Xba I ICcfcy^-fbUfcPCT/J P 2 0 1 1/0 6 9 6 8 0(C|ES©7° 

7^5 Kp KW3 2© t rc 7°P ^E — *? — ©T/jit(C^A L, 7°"7 X $ K p K 

CENP1, p KC E N P 2, pKCENP3, pKCENP4, pKCE 

N P 5, p KC E N P 6, p KC E N P 7, pKCENP8^ffc0 

/£IZltt-oX Mm Lfc0 ttittle e n p- 1 (IB?U#§3 

) , c e n p — 2 (IB?U#§ 5) , c e n p — 3 (IB^U#-^- 7 ) , c e n p 

— 4 (IB?U#§ 9) , c e n p — 5 (IB^IJS-^ 1 1 ) s c e n p — 6 (IB^IJ 

#§1 3) , cenp-7 (IB?U#§ 15), c e n p - 8 (IB?U#§ 1 7 

) Xfo-otco 

nCENP-1 (IB?y#^4) , CENP-2 (IB?U#§6) , CENP-

3 (IB?U#§ 8) , C E N P - 4 (IB?U#§ 10), C E N P - 5 (IB^U# 

§12), CENP-6 (IB?U#§ 14), CENP-7 (IB?U#§ 1 6) 

, CENP-8 (IB?U#§1 8) Xfa-otz.o 

t#^tl/cf+8ffl©7°^7>$ ^lla J M 1 0 9 

mam±m) ^UIIIJMI 0 9/PKCE 
N P 1 , J M 1 0 9/p KC E N P 2, J M 1 0 9 / p K C E N P 3, JM 

1 09/ pKCENP4, J M 1 0 9/p KC E N P 5, JM1 09/pK 

CENP6, J M 1 0 9/p KC E N P 7, J M 1 0 9 / p K C E N P 8 £ 
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[0254] 	 

[0255] 

41, 

/I.] 

3 

• , 

8, 

1 

i 

) 

) 

f7 

[1] 

4 ice, R'Ve I a c 7°1=1 	- 	-,!,)14VX -A-t•Sil-z4L 

0 °C-eig41_,, igAn 2 0 Iliam P r: 	ffi-  Lit. 

•14 6 ti,k-iiiii7X3AMAG) 7 	i PHENCENP-1 

m64-t,t,.:oltvjuziK3AutAo7Z intgEN 

fi01.1#-II  1 0, 	601.1# 	1 2, 	601.1#-- 	1 4, 

8) Offllil'It, 	BLAST CE110-C - 41.Ttl.±I 

tc, )31:17X3}11744A 0 7 Z i otnEN CEN P-1 

1REFfAil, 	• 1) /7=7 7J-)1/-Z Z (B a c 

f o rm i s) EEL il=15-  7 - -ff (A, 

, Rye 1 	11±1}4FIEL 1 	5- 	--ff (WEFIA, 

07 Z i Otz101.1 o$H Pit 	, BLAST CE110-c*A1_, 

1 

B±g±tCEH WC 

(gam 	4 ) 	t,7.. -4-  

(g0.1#'- ' 6, gUI.J# 

fi01.1# 1-1  1 6, 	fiaN# I-4 

Li, 	-. 	1 	t::. -4-0 

(U 4) 	(Z. 	'j- -4-  Z 

i 	I 	I 	us 	I 	ichen 

:› 	s'7 - 7/1/ K ,) ‘y 	tt'z' 

"7-77 /1/ K ') vt-Tzl  

tc.L .J__, 	of 41, 

,) —=> 

-e, 'A btiN 1 1 --(14 6 

e r t -1)I.7J- ) 	)( 

3 0°C, p H 7 0A-4T- 

hi:171(3AM* 
07:74 'MEN fiol#-4 

Bacillus subtilis 1F03108 

_ Ft' Vvvr*z.,ix=r-- 
7--€11P(RE511#-9-4) L 

04EI Filti 

CENP— 1 4 100% 

CEN P — 2 6 99% 

CENP— 3 8 99% 

CEN P —4 10 99% 

CENP —5 12 99% 

CENP —6 14 99% 

CENP —7 16 99% 

CENP —8 18 99% 

['AVM 1 2 ] VI ( I ) vc_ 8 o-  z)inzIK3AUFIA0 

1 o ornmo 1 /L i) > 031 )3 ,) r, A 	-A-  ti•7_1Q4*=1=1 

A. 8 M op f2 	/7 L, 30 g/L 0)2 - [ (t 

- 2 -)( 	'/I/ 71=1 %K 	.)m 1-s Li, 

WO 2014/178433 111 PCT/JP2014/062115 

Jkxf I a c BJgjte£El^T 
3o°cxtmbs odFiiciiLfcc 
mhntcWkfimmmcDi7jmmcENP-I (i3?y#§4) £*fr 

%>. nbtitc'tfD^fDWk'ftmw-WkcDJ7^ jmwM (i3?y#§6, iB?y#§ 
8% @B^y#§ 1 ov @B?y#§ 1 2% @3?y#§ 1 4V i3?y#§i 6% S3^y#§ 
1 8) 0*||fHt£% BLAST^rffllNT^n^nWaiU. ^UC^fo 

£ fc, JDTK^SH© 7 $ J mm c E N p -1 (i3^y#§ 4) iznt z> 
s rfcUxS• U *7 — 7 ̂ JU^Tv (Baci I I us I ichen 

i f o rm i s) fi5fe7°P^7--tf (Tfrlfcg^ ^ ̂ "7 - 7)1 K U v 

) , JkX?7^STIia5fexx^^--tf (Tfrlfcg^ */?V-7)\, K'J 

) ©7$ BLAST^lNTtSLfc^c^ ^-ftl 

t II£ tlt£±xn fc0 

[0254] [^1] 

1 

075/KSB5IJ IB5iJS§ 

Bacillus subtilis IF03108 
=r 

7—lzNP(IB5|JS§4) k. 

CENP-1 4 100% 

CENP-2 6 99% 

CENP-3 8 99% 

CENP-4 10 99% 

CENP-5 12 99% 

CENP-6 14 99% 

CENP-7 16 99% 

CENP-8 18 99% 

[0255] [^wyi 2] n(i) izsttzM 

1 OOmmo l/L'J "J 7 A£#fr7K;£)WT\ 1 1 T??#£> 

<h, 3 0 g/L©2- [ (te rt -7^)1 ft) 

A] - 2 3 0°CS pH 7 ©£#-?-
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Itf&-M1 -,'S t- tse 6 	it -,'S tit. 	Vz.-.., 	/ 	)1. Z • ')/7=77i- JI/Z Z 	(Bac 

i 	lus 	I 	icheniformis)ElE 	1D5-7--ff (:>77-7)i. 

K ,) V 	t211) 6L -p1,\Z t PiAlt-e—Eitfall-,'St-1-Se6akt-L'St- tz.-..0 

/70 	)-;6•/* 0)34A 2 0 0 Ai, L 1,:jj-  t, 1 m o I /1_110k 1 0 0 A.t, I_ 	,jip 

li & ZA.  {TT -,'S t-  A-A, 	10000 r p  m --eitir_iN3At 	'''ff-  'D /to "i'4' 6 tt.tz:31 

63fAtE•10)EA 5 0 4 L tt, 5 0 41%77-t F= 	') /I., EzIf 5 Omm 0 I 

/L I- 1) 7 )1.7J-  1=1 giomf-y 950m,LLESLA-A, <HPLC-2>ogr-, 

ittLct 9 Y6'41t.g..-'ff .D /to 

tom, 	il&A, 	)l. 	• 	T-77 1=1 --- - 7-01/ 	(Bacillus 

stearothermophi 	I us)E1E1' IT- --ffBS1 	(a—') 

V L774 >iTZt/l/Xt-TO , //1. 	• ZTJ1=11)-- 74/1/ 	(B a 

c i 	I 	I u s 	s t e a r o t h e r m o p h i 	lus)IELP iT- --ff 

BS 3 	V 	, Rtt, 	7811± 	FIE 	I5-- 

- --ff (:> ''7 — )1, K ') vT tt') 0)*14K-/7 L, 	5 g/L002— [ (t 

e r t — 17f ) )()1.] — 2 —)( T )1.71=1>031:)I/I.L ., 	100 

mmo I/L') >031 )3 1) r, L. 	As t,•7_1< g 'rf-Y rrre , 	3 0 °C , 	pH 	70)A4T- 

131Ataal-,'S -fftSe6az-,st- tz_-.0 azyloga2 5 0g1-041_,2 5 0ILI-0 

7 t I-= I- ') )1/ 	)i FIX tz.-A , 	1000 0 r ID m --e it i r_iN 3At 	"ff -D t-.0 "f4 6 tl, 

A. 31 i i_iN 3fAILE 31* .<H P L C —  2 > 0 Alt --C 3*ft li , t 	li it 2 — [ ( t e 

r t 	)l.9 	)( 	')I.] — 2 — )( 	)1/71=1>K6I/l/0)Y'4-1t.g.3* 

"ff -D ito 

Zritt.60)MA-s. 	2, 	EzVe>4 2 t.c.,77-4-0 

[0256] 

WO 2014/178433 112 PCT/JP2014/062115 

£tCs • Ij<r — 7XJls$X (Bac 

i I us I i chen i fo r mi s) ES 7° • 7^ j7 —"tf O — J7 J\/ 

&*<D£jfo%<D&)&2 OO/iLl^L 1 m o I /Lj^gM OO/iLM 

LJxJ^£{¥±£-t±/ctils 10000 r pmt'3l/i>M?:!i^fco 

/£>#*&& ©±Ji 5 0 M L it, 5 0 {^%7-tr h - h <J JW W5 0mmo I 

/ L h 'J 7J^P«M9 5 0 ^ L <HPLC-2>©^ 
LJ tc0 

£tcs ^WMW^)\/X • XT7U+f — =£7 1 )\/X (Bac i I lus 

stea rot he rmoph i I us) —izBS1 (ZL — 'J 

y £7 7 4 >tr<tJJUXt±M) s /^JIX-XTJ7 nV—^7^()lX (Ba 

ci I lus stearothermophi lus) — "tz 

B S 3 (=L-*Jyk774y'r5-tjj]/Xttm) . Xits 7^Mfi5fcxXx-

7—(^>^7-ZJU K D V ^ttM) 5g/L02- [ (t 

e rt-7*fW) - 2 - p< 5^1/^ • <h 1 0 0 

m m o I / L "J >l£;b U ^ A£#t7K;£)WT\ 3 0°C, p H 7 ©£#"?-

BMJ1M£1±&^SJ£N£1±/CO J5J&&©^$2 5 0JaL[C)!tL2 5 0/iL© 

J'iz h— h U JU£:jQx./ctils 10000 r p m /cQ 

H P L C - 2 M L, £MLtc2- [ (te 

r t -^JU^) - 2 

TCo 

[0256] 
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[2] 

V2 

glAkX0M, Xa Mi 
silKYEI*Pl. 
ee 	(%) 

JM109/pKCENP1 99.8 

JM1 0 9/pKCENP 2 99.7 

JM1 0 9/pKCENP 3 99.7 

JM109/pKCENP4 99.8 

JM1 0 9/pKCENP 5 99.8 

JM109/pKCENP6 99.8 

JM1 0 9/pKCENP 7 99.6 

JM109/pKCENP8 99.8 

/./1/..A.9...-_-_77]-,1,5(Bacillus 	l 	i c h e n i 

formis)097%=7"-±7 --V 94. 5 

(- 11K I A, 	',iY --z —TA/ l' 9 sy -a1,4) 

I'±11.'-r-3-71:2#*---1-- 7--(J1-(Bacillus 	stea 

rothermophilus)0EMA----VBS1(W' -95.4 

, -'-- — 9 9 t 7 7 4 >' i,-  -3, t )1,4±) 

/..'1-)1/.7,-- --71:1-9-----.7...fiVA(Baci11us 	s t e a 

rothermophilus) .-----7--tBS3(W,  

, -- — 9 'Y 't 774 .%----' til,XaN) 

-95.4 

7 ,liTiAti_tiA•m 	'i-  ‘.-- --V (11K , A, :,/s-- - 7̀/1/ K9 'il '1. ±V)   -84.3 

[0257] [ArtiN13] Ifi ( i ) 	: 	(S) —2— [ (t e r t — 1)1.7f) y 9  

A.] — 2 —)( 	)1.71=1>Oki/1/0)29,1,  

1 LO)-t7-77—)< >— (I41/1/t11, 324BM J) tL, 2 —  [ ( 

tert -1)1/.. t) )< 	)1.] 	— 2— )< 	 9- )I 	1 4. 	4 

g 	(52. 	1 mmo I), 	1mo 1/1_ 1)Atiagfa (pH 7) 	.65. 	0 

g, 	'Art9N11 ---e gtimil_, tc Clic  A.cjj'AM ..1 M1 09/pKCENP 1 	.26 

. 0g. Nil* 5 5 5 g UR Al, A-A, ..,31,L3'.1', I l_, Az c, -t.  0 ,1, 	30°C, 

500 rpm-e16 Hemaa,,--,st-l-z_-.. arititi, 	2 ows%7xotibt 1,  i) r, L. 

7..1Q4'rA CE110 -C p H 	7 . 	0 (Z.Miti Lit. arit-A. 7 tt<H P L C 1 > (1)Ait 

- - e 3*ft l_ i, 	2 —  [ (t e 	—79 	)< 	)1.] — 2 — ) 3Jl.VCI%K6 

:')I11/0)AietiETZ Z.: L -1.1fi LA:. 

"1464-LitaZA 	8 0 0 0 r p  rnTitir_iN3At L. aVriI_E3i* V4I  tzr.„ -.0) 

WO 2014/178433 113 PCT/JP2014/062115 

[H2] 

S2 

ffi&z.±tgiM, xamm^ S 

ee (%) 

J M1 0 9/pKCENP 1 99.8 

JMI 0 9/pKCENP2 99.7 

JMI 0 9/pKCENP3 99. 7 

JMI 0 9/pKCENP4 99. 8 

JMI 0 9/pKCENP5 99. 8 

JMI 0 9/pKCENP 6 99. 8 

JMI 0 9/pKCENP7 99. 6 

JMI 0 9/pKCENP8 99. 8 
1 (Bacillus licheni 

f o r m i s ) 

(missf*^ K y yf-a$a) 
94. 5 

- ̂ TTP ^ 7 -f (Bacillus stea 

r o the rmoph i 1 u s) ftJliXry—SB S 1 ( 

i, 
-95. 4 

- XrT n =£• 7 )V7, (Bacillus stea 
rothermophi lus) i^B S 3 (rfjJIjSp 

lit, a-!Jyt7r^^5^|±i) 
-95. 4 

-84. 3 

[0257] 3] IS ( i ) : (S)-2-[(tert-^W)^f 

JU] - 2T>M& 

1 L(DV^-7 7-?(y$- i^BMJ) (C, 2 - [ ( 

te rt-7"Wt) - 21 4. 4 

g (52. 1 m m o I ) „ 1 mo I / L 'J (pH7) ^65. 0 

g. 1 1 xmmy,tc%mxxmmJMI 09/PKCENPI^26 
. o g, miklj<5 5 5 g ^ALfct, ^(D^s 3 0°C, 

5 0 0 r pmt'1 6 0t^SJ^^"t±/co 2 0 fiM%7KIt'fb^" h "J 'i'A 

7.K;^£ffl^T p H£7. 0(C||^L/co J5^7tt<H P L C 1 >©£# 

T?##rU 2- [ (te r t ft) ~ 2 - * • >It 

8 0 0 0 r p m-^js/O^II Ls SJ^>S±;f £rt#/c0 ^(0 
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"*, 	0. 	2 m. m OWL Ofitg'SA.M91.111 lz ct 9 V* 	M 	L. --,'S 6 t:..3_13 

+i1 0 0 0 0 OFRM-A.Ir091_1.11 ,1--D it. "i'41  6 41 A-- 	%4- t,='‘1-  L HI/ i > 

160m L )ill A., 	,3t,7:1214-  li A-A t:.. 35A-4-  Z j_. LT, 	R4-4-  Z 2 - 	[ ( t 

e r t -1)1/ 7J- ) 	)< 3 )1.] - 2 -) 	)1/71=1>K6 I/l/J-0)41-tt 

Vgg, 6,z1 	i_„ 	2- 	t-73 	)3)I.] -2-)()1.7 

1=1>K6i)l. -Ast,•7_1<lEV4'tz_-.0 *MG) p H 	. 6m ol/LMK6 CE110-C p 

H 2. 	0 V-Ce-F --,'S -ft A-A, 	Hi.=it 1 6 0 m I_ )31] A..,3t:..1,214-4-  Z j_. L 

T 1-)l.i>nt: 2- [ (tert-17f) )< 	)1.] - 2 -) 	)1.71=1 

Aki 	)1/ 	.tiElii±, Li A:. R -D ki_KM, 04 l, -c Hi.' > 	1 6 0 m I_ MA, 	,3 

6c. 	#-̀'1-aj_. L TzKlErc-R4TZ 2 - [(tert -lt) )< 	11/] 

-2-)( 	)1/71=1>Oki/l/t1- )1/I>),V,(Z.tdi,±, l_, ito  

"i'4' 6 tt, A-. I-) l. i > '74 A 	< H P L Cl >0 Alt ---e 3*ft l_, it e, A, 	2 - [ ( 

tert-17f) 	)( 	)1.] 	-2 -)()1/7 1=1 >Oki 	)1, 1 	1 . 	7 g 	( 

47. 	Immo I, 	1)R$90. 	4%) 	e'f '4 6 tt.tz_-. j_. L 	.4,1E li A:. "i'4' 6 tt.t-. 

1 H-NMR (400MHz, 	CDC I 3)61. 	29 	(3H, 	t, 	J=7. 

1Hz) 	, 	1. 	31 	(9H, 	s) 	, 	1. 	54 	(3H, 	s) 	, 	3. 	02 	(1 H 

, 	d, 	J=11. 	9Hz) 	, 	3. 	08 	(1 H, 	d, 	J=1 	1. 	9Hz) 	, 	4 

. 	24 	(2H, 	q, 	J=7. 	1Hz) 

<HPLC-2 >0 Alt TA '3441.* li tc.MA, "i'4' 6 tt.tc. 2 - [ ( t e 

r t -1/1/ 7J- ) )( 	)1.] -2-)( 	)1.7 1=1 >K6I)1.0`)AMEIT6t (S 

) TV') , YV-#41..tt 9 9. 	8%e. 	e. 	""C-Dtz_-.„ 

[0258] ['AVM 1 4] T 	(i 	i) 	: 	(R) -2- [(tert-1)1.7f) )( 

11/i -3 -  [ (II- 	-:>t)1A1=J1/) 7J- -:>] -2 -)<)1.-3 -7J- -V 

11=1/>WAIJI/0p2u 3S 

2A,t,5A-F, 3 0 0 m L OH-D1=17 	t:.., 'AVM 1 3 TIM Lit (S 

) 	-2- 	[ (t e rt -17f) 	)( 	)1.] 	-2-)(J1/71=1":.,0ki)l. 

2 2. 	4 g 	(9 0. 	1 mmo I ) , 	Hi.i> 1 3 OmL)31:1Alz_-.„ 	Zritt, 	5 

WO 2014/178433 114 PCT/JP2014/062115 

?11 0 0 0 0©PS^3®l£4ra£fTofco %btitc?>mztt L hJUx>£ 

1 6 0ml_jQ;U gg#"T£2- [ (t 

e rt-7*fW) - 2 

^$lJi(CP&£U 2- [ (te rt-^fW) -2-^fJU^ 

n>&JL? )]/%<£&7.KII© pHHmo I /Lflfe$£ffllNT p 

H 2 . OStflT^tfci, KJUX>£ 1 6 0 m LjNpLftttlZfefttZZt 

T? h;UX>Jl(C2- [ (t e r t - ̂ JU^) * ̂ JU] - 2 - p< P 

L/Co ^/c7.KJi(C>tf LT h,iux>£ 1 6 0mLJp^.^ 

icis#-r £££-c7j<gic:gg#t-£2- [ (t e r t -y'fjift) 

- 2 -^JUVP h;ux>ji(ctti±i ufc0 

mbtlfc P LC 1 ><D0kft-efrtifLfc&Ms 2 - [ ( 

t e r t - 7 f lift) ̂  -2-/. fJl/7 P 11. 7 g ( 

4 7. 1 m m o I „ J-lX^ 90. 4 %) £> titc Z <h ^irffilEll L tc0 W *o tl/c 

1 H — N M R (4 00MHz, CDC I 3) 51. 29 (3H, t, J=7. 

1Hz), 1. 31 (9 H, s), 1. 54 (3H, s), 3. 02 (1H 

, d, J = 1 1 . 9 H z) , 3. 08 ( 1 H, d, J = 1 1 . 9 H z) , 4 

. 24 (2 H, q, J = 7 . 1Hz) 

<HpLc-2>(Dm*x%mm?kfim{.tcm^ mbntc.2- [ (te 
r t — 79-fJl/] — 2 — P (S 

) T?£>y, 8 % e . e. T&ofc 0 

[0258] [^JfeflJI 4] Ii ( i i ) : (R)-2-[(tert-7'fW)^ 

f)l>] -3- [ (l h t=¥s>] ~ 2 - / fJl— 3 V 

7° P / i >l£x f)\/(DWA 

300mL©HOP77X = [C, 1 3-eM^L/c (S 

) - 2 - [ (t e r t - -ffJlft) ^ -2-/. P >1 

22. 4 g (90. 1 m m o I ) % hJUVl 3 0mL Xtc0 Z tlft 5 
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°C6:) -AP litcA, 125°C- 1 OtOMMT 	') IJI/77  Z > 1 0. 	0g 

99. 	1mmo I) 	5375\.(,./ ---C3j-F Ltz_-.0  2A)t,5A-F, 	5 0 0 m L On-D 

LI7 	(Z. 	1=11=1*031I)1. 1 0. 	8g 	(99. 	2 mm o I) , 	HI.i> 

22. 	4m1_)iliA.., 	5 t VC:1**3 AR, A:. 	Zr_ Zr_ r.-. A tZ.-If 	 [_, tz_-. 	( S ) 	-2- 

[ (t e r t -1/1/ 7J- ) 	)</l.] 	- 2 -) 	)1.71=1>K6IJI/OD 	I) I 

11/ 77.Z >Z  OD HI/I >''4A13A5 t - 1 2 °COMM T 1 5 3/J\11--CATF 

L/to 0.0 --C 	Nu' 5 °CO 	-,'S 66. 1 HeAlfi,14-  i, ito 1 H - N NA R Am o MA 

, 	<-: 0 Hi.' .:474,,Att (R) 	-2- [ (t e r t -1/1/ 7J-) )( 11/1 - 

3 - [ (1 	-)3/1/t=)1.) 7J- -:>] -2 -)<J1.-3-7J- V7°1=1/> 

0 

1 H-NMR (400MHz, 	CDC 1 3 ) 	61. 	28 	(3H, 	t, 	J=7. 

1Hz) 	, 	1. 	32 	(9H, 	s) 	, 	1. 	35 	(3H, 	t, 	J=7. 	2Hz) 

, 	1. 	55 	(3H, 	s) 	, 	3. 	03 	(1 H, 	d, 	J=1 	2. 	1Hz) 	, 	3. 

09 	(1 H, 	d, 	J=1 2. 	1Hz) 	, 	4. 	24 	(2H, 	q, 	J=7. 	1H 

z) 	, 	4. 	32 	(2H, 	q, 	J=7. 	1Hz) 

[0259] ['AVM 1 5] T 	(i 	i 	i) 	: 	(S) -2- (77:') K )3 )1A1=)1.) - 2 - 

C (t e r t -79)1.-f) )()1/] 7°1=1/Atili)1.0)11 3S 

m1 4--etas LP: (R) -2- [ (t e r t -1/1/ 7J- ) )< 	11/] 

-3 - [ (I1)3/1/t=)1.) 7J- ] -2 -)<)1.-3 -7J- V7°1=1/ 

>031I/1/0) HI/I>71's% 	2 t ' ---CA'APl_i, 	77:')ibt I 	I) r,L. 9. 	1 9 g 

(1 08mm o I) L7j< 4 0 MI- U.al  a Lik.71Q4`rA 	13a 2 t -4 °COMM 

T 4 375\1/ -CATF Lit. 13.Pa 2 t-e-,'S 6 VC_ 1 HeCt14-  LA-A, 	1 mo I /L 

Vrant160mL (60. 	Ommo I) 	122°C-3°C0)0,12T1 03`75\6f 

-CAT Lit. 	Hi/i>giLZKYSC-3A litc"*. 7_1<n6t HI/I> 4 5 m L 	)j11 

A_ --Cl.tElE± 1,, AO HI/I >1§ L abt--c, 5 RE%AltZKAt 	') r, A 

7_IQ4A 3 5 m I- 5A50- Lit. "f'4' 6 4-Liz:. Hi.' >y, tL,w,AKe,K67 	r, Al 1 

. 	2 g 	.)31:1A.., 	0tT2111241214-'1_,A-A, 	siA.l_itz_-. . 	1.11_itz_-.M0k7 	,:> 

l IY<.<S^A|13|&«2lK<xirH -4-VL^% °^1^1UJ9S 

vor.H +w*%m%ww9 CD% 

nqr^n UJ g t7<xirn ?IS>P ^iP^n^-ilf^lKxirH °^iiia 

uiSoae~a3SEfi5 (IOWWO -09) i^o9wmco 

i/i ouji L ^£aa,3^y 

H3ia)o0i7~o0s^y^^^^n^^nUJo 17^^? (i owweo D 
6 6 L ,6VOH^/ ^nd¥%ca£o0s^^<xiH 0ir^x$< 

*/•£/;*-£-e-ir^*-3- [<**-£ x) ] -e-

[ir^* (^ir^£- u9i)]-3-(y) -i^Wmxv Lfi»¥ 

iSfif0ir^x^/:*/a/: [if^* (-P^ir^- iJ 9 i) ] 

-z- dr-#ir¥d CilL) -z- (S) : (!!!) WIT [g L li#SJ?¥] [6S30] 

(ZH I • ^ = r 'b 'HZ) 3 e 'P ' (z 

HL ' L = r ' b ' H 3) 3 > ' (z H L '2 l = T ' P 'HL) 60 

"£ ' (z H L "3 L = T 'P 'HL) SO "£ ' (s 'HS) 99 "L ' 

(z H 3 ' L = r ' 1 'H0) 90 "L ' (s ' H 6) 30 "L ' (z H L 

~L = r 'i 'He) 83 i 9 (eioao 'ZHI/MOOI7) ^ IAI N — H L 
o 

4-^-1 irc-r^ 9 §* °--in ^ 2 <2:<22.^0^3ir^xii 

<*/•/:e-ir^*-3 - [<**-£ (ir-#ir^<^H x) ] -e 

- [ir^^ (^^ir^/i- 1J 9 1) ] - 3- (y) :PI$^<XIH 02 * 

WTO^UIAIN-H L L -1<5 ££ |0Oo9^1\1i °^n 

illfl\?^9 10.09100,3 L ~Q09^y^^<xirH G9WF< 

XH 0ir^x^/:a Air^* -z - [ir^* (-P^ir^- 1 J 9 1) ] 

-3- (s) ^/nMii-1^-122 °^nd¥%ca?o09 ^o?^nujf "3 3 

<X1H ( I o UJ UJ ^ "66) 6 8 "0 Lfix^DD^rjC^^^a 

CE30 ~| w o 0 9 °-i1i|!lW9? ( I OUJUJ I "66 

) 6Q -o L < ̂zir^x u H xmmcDOoO L ~a9sy sip^nd¥%cio0 

SIU90/H0Z<IfAL3d Cm/J/HOZ OAV 
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r,/-13J: IJI/I> 1 1 m 1- T5A541-  L. A541- A6t 	rf- L Ea Lt. "i141  6 ti.tz: Hi. 

i>74',4I 1  H - NM RAM Litc.MA, J_OD HI/I>Watt (S) -2- (7 

K)jjl,t=)1,) 	- 2 - [ (t e r t -1)1.7f) 	)()1.] 11=1/ .:inki 

11/ 	.-Ast,` :. L 733 75\'D tz_-.0  Ti 6 ti.tz:IVITJZMA 	.1.),-F t.C..77 T o  

1 H-NMR (400MHz, 	CDC 1 3 ) 	61. 	29 	(3H, 	t, 	J=7. 

1Hz) 	, 	1. 	31 	(9H, 	s) 	, 	1. 	54 	(3H, 	s) 	, 	3. 	02 	(1 H 

, d, 	J =1 	1. 	9H z) 	, 	3. 	08 	(1 H, 	d, 	J =1 	1. 	9H z) 	, 	4 

. 24 	(2H, 	q, 	J =7. 	1 Hz) 

[0260] ['AVM 1 6] T 	( i v) 	: 	(S) -2 - [ (t e rt -79 )1'9 7J) )( 

)1/1 - 2 -4 V:>77 t 17°1=1/Aki)1,01u3t, 

'A'AttA-F, 	5 00mLOH-D1=17tZ.-.HI/I>4 5mL)31:1A.., 	8 

5 °C(.:AIMLitz_-_. L'i JAL , 'ArOIJ 1 5 -MIL tc: (S) -3- (7:')Kt)l. 

t-:>) 	-2- 	[ (t e r t -1)1/ 7J- ) 	)()1/1 	7°1=1/>031I)1. 	2 

3. 	3g 	(85. 	ammo I) -Asti` HI/I> 74',413E8 4°C-9 1°C0)0, 

12 -e4H12475`0--CAT li it. 3r T•1-,S 6 t: 8 5°CZ 1 Hectl- t,, 	( s ) - 

2 - [ (t e r t -1)1.7f) )<)1.] -2-4 V :>77 t 1- ii=ii>nki 
A/ ig) HI/I > '74'rA .''f'4' A:. 	1  I-1 - N M R AMO) MA, 	Z: 0) Hi/I > '4',4I VC. As 

tt.Z (S) -2- [ (t e r t -1)1.7f) )<)1.] - 2 - 4 ' J i 77 J- 

1-7° C1/\>n= 	)114,2 1. 	5g 	(87. 	6mmo I, 	(S) 	-2- [ (t 

e r t -1/1/ 7f) )</l.] - 2 -) 	)1.71=1>nki)1./J\ 6 011R$ 9 7 

. 2 %) 	ks. -D tz_-_, „ Ti 6 41. it Ad if ei A 	1.),-F VC.. 77 -4-  0  

1 H-NMR (400MHz, 	CDC 1 3 ) 	61. 	29 	(3H, 	t, 	J=7. 

1Hz) 	, 	1. 	30 	(9H, 	s) 	, 	1. 	52 	(3H, 	s) 	, 	2. 	78 	(1 H 

, d, 	J=1 2. 	1Hz) 	, 	2. 	98 	(1 H, 	d, 	J=1 2. 	1Hz) 	, 	4 

. 23 	(2H, 	q, 	J =7. 	1 H z) 

[0261] ['AVM 1 7] T 	( v i - 1 ) Ez.Tfifi' ( v i - 2 ) 	: 	( S ) - 4 - )( 

)1.- 2 -7f 	V - 1 , 	3 -9- V') 	> - 4 -t)i.t>nki)1/Ezt 	(S) 

- 4 -)< 	)1.- 2 -7J- -`) - 1 , 	3 - 77 `J'):')>-  4 -t/l/tAti011iS 

WO 2014/178433 116 PCT/JP2014/062115 

^ .Mi h JUx> 1 1 m U L/c0 t# tl/c hJU 

H-NMRfi¥^fLfc^ d© (S) -2- (7 

$/K2JJU*K—JU) -2- [ (t e r t - y'fJlft) 7°PA>Itx 

51 J U £ # fr £ t tf ft fr o /c o f# £ tl tc CD )iy M IP H £ J*l'TIC ̂ '1" o 
1 H — N M R (4 00MHz, CDC I 3) 51. 29 (3H, t, J=7. 

1 H z) , 1. 31 (9 H, s), 1. 54 (3H, s), 3. 02 (1H 

, d, J = 11. 9 H z) , 3. 08 ( 1 H, d, J = 11. 9 H z) , 4 

. 24 (2 H, q, J = 7 . 1Hz) 

[0260] KMH 6] IS (i v) : (S)-2-[(tert-7'fW)^ 

fJL>] -2-4Vis77j-h7°U/<>M^fJl/(Dm& 

MMMrnTs 5 0 0 m L CDIZg^ • 7 ̂ 7* P (C KJUXV 4 5 m L 8 

5°c(cjp^L/c0 zzizs 5r-mmbfc (S) -3- (rwtuis 

<K=£S» -2 - [ (t e r t - y'fJlft) 7°PA>Itx51,lU;& 2 

3. 3 g (8 5. 3mmo I) tt)shJH>M^S^8 4°C~9 1 °C©i 

H^B^JWOTTFUfco )^Tm^^(C8 5°C-ei 0#F^Jg#U (S) -

2 - [ (t e r t -7°f Jlft) ~ 2-4y*/7j- h7°PA>Itx 

f)V(D K^UxV^^tf/co 'H-NMRiMI, hJUX>}!§;fc# 

(S) - 2 - [ (t e r t - - 2-4sJVT~f 

1. 5g (87. 6mmo u (S) -2 - [ (t 

e r t - 2 -^ f JKP >iif 9 7 

. 2%) 

1 H — N M R (4 00MHz, CDC I 3) 51. 29 (3H, t, J=7. 

1 H z) , 1. 3 0 (9 H, s), 1. 5 2 (3 H, s), 2. 7 8 ( 1 H 

, d, J = 1 2. 1 H z) , 2. 9 8 ( 1 H, d, J = 12. 1Hz), 4 

. 23 (2 H, q, J = 7 . 1Hz) 

[0261] KMJ17]Ig(vi-1) M*lS(vi-2) : (S)-4-*f 

JU-2-^-^V-1 , 3 -f7x/'J V>~4 (S) 

2-t*V- 1 , 3 -f7yj Vy-4-tl)l^yB.(DM^ 
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2A,t,5A-F, 	2 00mLOH-DLI7l,L (S) -2- [ (te r t- 

17f) 	)( 	11/] 	- 2 -4 V:>77t 	7°m/ ..:..g31i)1,,. 1 	1 . 	2 g 

45. 	6mm o I) -Asti` 	)1. 1 > ''4',A 3 9 . 	2 g 	)31:1Alz_-.„ 	Z: Z: (.:, 3 5 MA  

%fat 9. 	1 9g 	(88. 	4 mm o I ) 	.)31:1 A.., 	2 5 °C ""e 4 5 3121•'=' 1_, tz_-.„ 

L'i 0) aVrAig) HI/I>),V, 1  H - N M RAM 1_, tc MA, 	( S ) -4-)L'- J1.- 

2-7t','-1,

-4 -) 

2 -7`/-  1 , 	3 - 77 `i') :)>- 4 -t/l/t>031IJI/Ast,`Zr_. L IY3 

75 \ .D tz-_- 0 	1 H-NMR 	(4 0 OMH z, 	CDC I 3 ) 	6 1 . 	3 2 	(3H, 	t, 

J=7. 	1 H z) 	, 	1. 	60 	(3H, 	s) 	, 	3. 	28 	(1 H, 	d, 	J=1 	1 

. 	4 H z) 	, 	3. 	80 	(1 H, 	d, 	J =1 	1. 	4 H z) 	, 	4. 	26 	(2H, 

q, 	J =7. 	1 Hz) 

k.\ --C Z: 0 a VA 	3.S. 6 0 °C - 7 Ot vc.. ?hi 3.s. t, -c --,s 6 VC.. 1 Hect I- t, it 
o 	1- )I,' > 	tp, 	t, A-A, 7_1< 2 2. 	6 g, 	3 5 MM%iranti2. 	4 0 g 	(2 3 

. 	Ommo I) 	)31:1A.., 	13,:',1 7 0 °C- 9 0 °COMM T 4 HectI' Lit. '13.S. 

VCAAP li A-A, *fti±, li it ei FA. 	A. VC. ct -D -Ci1V4' Lit. M 6 	-1D  MINA.  Hi. 

i> 23mL, *23mLTA541- L, nter,E, 5. 	9 7 g 	''f'4'A.0 <HPL 

C - 3 >0)AitTG) H P L C3*(/)*IiA, Z:10)1Elteatt (S) - 4 - )< 

)1.-  2 -7J- -V -  1 , 	3 - 77 `JI) ')>- 4 -t/l/t>031 	5. 	5 6 g 	(3 

4. 	5 m 0 I , 	JIR$ 7 5. 	7 %) Asti' Zr_ L 7575` -D tz_-.„ Ti 6 ti.tz_-.4batttVITJ 

ifeiA1-6:.T1--Ft:-/-71-0 

1 H -NMR (4 0 OMH z, 	D 2 0) 	61. 	52 	(3H, 	s) , 	3. 	40 

1 H, 	d, 	J =1 	1. 	6 H z) 	, 	3. 	69 	(1 H, 	d, 	J =1 	1. 	6 H z) 

[0262] [ArtiN 1 8 ] ifi ( v i - 1 ) EzTfifi ( v i - 2) 	: 	( S ) - 4 -)( 

)1.-  2 -7f 	V - 1 , 	3-977 `J')>-  4 -t/l/tAki/l/Ezt 	(S) 

-4 -)( 	)1.-  2 -7J- -V -  1 , 	3 - 77 'il) :)>- 4 -t/l/tAti011 iS 

: 	(S) -4 -)(J1.-  2 -7J- -')-  1 , 	3 - 77 'il):)>-4 -t/1/t> 

K60-IliS 

2A,t,5A-F, 	5 0 m I_ anitattz:. (S) -2- [ (t e r t -1)1/A- 

) )()1.1 - 2 -4 `1:>77 t 17°C1/>gtiii)i, 	1 . 	33 g 	(5. 	4mm 

WO 2014/178433 117 PCT/JP2014/062115 

200mLCD|Zg'^P7^7v=l(C (S) —2 — [ (te r t -

7° f Jlft) tfiVl ~ 2 -4 W71- 1 1. 2g ( 

4 5. 6mmo I ) 9. 2 g Xtc0 cc(C35Ii 

%±mlt 9 . 1 9 g (88. 4 m m o I ) 2 5°Ct4 5^1#L/c0 

KJUXVJI^1 H-NMRit L/ciWH, (S) -4-^^-

21 , 3 -f7yj $/>-4 

frofco 1 H — N M R (400MHz, CDCI3) 5 1. 32 (3H, t, 

J = 7. 1Hz) , 1. 6 0 (3 H, s), 3. 2 8 ( 1 H, d, J = 11 

. 4 H z) , 3. 80 ( 1 H, d, J = 11. 4 H z) , 4. 26 (2H, 

q , J = 7 . 1 H z) 

0 °C~ 7 0°C(C#^LT£ £>£ 1 0tP^*|#L/c 

0 h juvmi/cll 7X2 2. 6 g % 3 5fim%^l£2. 40 g (2 3 

. Ommo I) %m?Ls 7 0 °C~ 9 0 °C(DmmX 4 b/cQ ^ 

IC&ip Ltc&s tfrtfi %btltc^^V)V 

i> 2 3mU 7K2 3 m L® U 9 7 g^ffc0 <HPL 

C-3>0^tt-e©HPLC»^ (S) -4-^5" 

jU-2-^drV-1, 3 -f7yj *>*V-4- 5 . 56g (3 

4. 5 mo U C$7 5. 7%) 

1 H — N M R (400MHz, D20) 51. 52 (3H, s), 3. 40 ( 

1 H, d, J = 1 1 . 6 H z) , 3. 69 (1H, d, J = 1 1 . 6Hz) 

[0262] [^li 18]Ii(vi-1) JktfTM ( v i — 2 ) : (S ) - 4 - * ̂  

JU-2-^-^V-1 , 3 -f7x/'J V>~4 (S) 

2-t*V~ 1 , 3 -f7yj i»-4 

: (S) -42-t*V~ 1 , 3-f-?W V>~4 

mvmm 
mmn^Ts 5 0mL©tSifcWlC (S) -2 - [ (te r t 

) — 2 — -f V>y-y h 7°P 1 . 33 g (5. 4 mm 
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o I ) at,` HI/I> 74'rA4. 	6 2 g 	)31:IAlz_-.„ 	ZriZril.:, p — HI.i>/1/*> 

n3117MIT-tt 1. 	52g 	(5. 	4mmo 	I) 	.)31:1A... 	'13.'2T 6 0 31'2 	1_, tom. 	, 

PIZ .g. tZ:. ""C 2 m o I /I- ZKOVL t 	') r, .L.\ 7.1Q745A 8m I 	(1 6. 	Ommo I 

) 	.)J11A..tc„ 	1 . 	5 HectIL'o),1, 	1- )1,i >y, 	.354-oAl,fif vz..--c-m 	Li tz_-.„ 	"f'4' 

6 tLitzlqg tL, A 3n1T 9 8 RE%Mnk 0. 4 g Ci.)iliTZ L, METR754ft±, L 

it. ;Matt 	13.S. 5 °C VeA'AP'1, *,±, Liz 0 z eREA. 	t.c.ct -D -ciwg t, 

tc. "(g 6 tLiteHETR 	1-.Y4 0 zIKTAA L, 	( S ) — 4 —)( 	)1/ —  2 — 7f 	V — 

1, 	3 —77 `P)::;":1-4—t/l/tAg1.0. 	70g 	(4. 	ammo I, JIR$ 

7 9. 	6%) 	.•'141-z_-.0 

[0263] ['AVM 1 9] T 	(v i i) 	:a— )( 	)1.— D —:>5-4 >irankil0).VS 

2A)t,5A-F, 	1 OOm L 0)H-DLI7 	, 'ArtiN17 -ell3S Ltz_-. ( S ) 

—4—)(J1.-2-7V-1, 	3 — 77 `J'):')>-4 — t/l/t>0313. 	7 

2g 	(23. 	1 mm o I ) 	.-gst,`IELti*4. 	0 0 g 	.)jli Alz_-.„ 	Z: Z: (.:. 3 5 

WM  %fat 60m L 	(720m m o I ) 	.)J11 .tz_-_ ,I, 'Va. 1 00°C (Z.)311M1_, 

-051 Hemtv- li ito 3 5 ME%tank 	eat li, 	Hi.' > 5 m I_ 	.)3P A ---C 3 

5 ME%±10k4=3tig 	-4-' Ztai/F 	2 Illn 9 ig Lit. "14 6 tt.tc.0 a —)( 	JI. 

— D — :>5-1>irantittag)q,L2 -11=1/J —A/12m L 	.)ili A.., 	5 0 °C 

t:-. )iliAlt' li ---CT4 1174 --,'S t-.  A:. 	L'i V74'rAtZ.: HI/I > 2 Om L 	)31:1Alz_-_,I, 	8. 	56 

gig) 74tig 	lig 	l_i, R-Dtz:374A 	2 Hem 75\ o. --c o t 	--ey,#.3-Ap L. t 	Like! 

A 	A. VC_ ct -D --C Wig li it. "146 Wt. Ai A tt Hi.' >4mL --CAA li itA, 

2 0 °C-e 1 . 	51112AgEtita li, 	2. 	8 9 g OnteiFMAtz_-.„ <HPLC 

— 3 >0)AitTG)H P L C3*0)*IiA, Zria)nt Matta —)( 	)1/ —  D —:> 

5- 4 >ttnktVA. 2. 	7 1 g 	(JN$ 68. 	4%) -Asti` Z:. L 7Y3 75\ -D it. <H 

PLC-4 >0)A4t-e0) 1-1 P I_ C 3*0)*IiA75\ 6, YV4' *99. 	9%e 

. 	e. 	""C -D it. "ig 6 41A:tat 0) gld if Ai A 	.1.),-F VC. ,-T -4-  0  

1 H—NMR (400MHz, 	D 2 0) 	61. 	53 	(3H, 	s) , 	2. 	84 	( 

1 H, 	d, 	J=1 5. 	0Hz) 	, 	3. 	11 	(1 H, 	d, 	J=15. 	0Hz) 

aXisDf1.11111:1-Agilt 

WO 2014/178433 118 PCT/JP2014/062115 

0 I) 62g£jQA./c0 CCCp-

5 2 g (5. 4 m m o I ) 6 O^Lfct, 

l^/mil3£(CT 2 m o I /Ly^Wiiti- K 'J 0 ATK/^)S8 ml (16. 0 m m o I 

) %1)U7Ltc0 1. 5 hJUx>Ji£:fr^#^CTP&£L/co f# 

^tl/c7KJl(C, iS-e9 8fii%M0. 4g»1-^t, U 

fco 5I£-$l£F»3^5,C£-C)ft£p^ +/Tl±l 

fco t#^ftfci£0H0£'>m(Z)7K"e&;# U (S) -4-^^^-2-^drV-

1, 3 -f7yj *>*V-47 0 g (4. 3mmoK ®$ 

7 9. 6%) £?#fc0 

[0263] [^JfefliJI 9] Ii (v i i) : D->Xf4 yikMik(DMik 

MUSl^Ts 1 OOmL00^P77X3, ^«yi 7-eM^L/c (S) 

-42-t^V~ 1 , 3 -f7yj *>*V-4-^jU#>It3. 7 

2 g (23. 1 m m o I ) . 0 0 g ^rJPx./c0 £ £ (C 3 5 

fim%^l£6 0ml_ (7 2 0 m m o I) Ml 0 0°C(CjP^L 

T5 1 mmmWLtc0 3 5fil%isI^SU hJUx>5mL£JpplT3 
5 2 ®i(iy 5§ L/co ?#e>ftfc*Ia - p< 

>J^ItJ^©S^(C2-7°P/^y->'H 2mL£jQpu 5 0°C 

hJUx>2 0 m L^Jp^/cti, 8. 5 6 

g®»§JU ^^/c}^^20t^^^TO°Ct-e;^PL. ^L/clW 

H£3®lC<J;oTI5tf#U;/co h;Ux>4 m L-e^)f L/cti, 

2 0 °C-e 1 . 5 0tP«J±f£'Jt U 2 . 8 9 g (D fifea6H£?#fc0 < H P L C 
-3>©^#-e©H P CLCDafe^Htta-^JU-D-*/ 

7 1 g ®$6 8. 4%) <H 
P LC-4>0^t©H P %^mmt9 9. 9 % e 
. e. Xhntco 

1 H-NMR (400MHz, D20) 51. 53 (3H, s), 2. 84 ( 

1 H, d, J = 1 5. 0Hz), 3. 11 ( 1 H, d, J = 15. 0Hz) 

jii!±©Mprtg'i£ 
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[0264] *RBA-CU, Et'Pn-01:1=1 1244L li-CVEVS, 

>RU-0)1.1., A''-4A-C 	9 gZifitSTAWL,t 

YV#5tita — Z0:>5--1 

.D -C, ct 9 rlift,-.3PAIV-C 

(,:t.'13S-C, Tmrrommt:_s-30 --ck-ztaeui kg--ez. 

WO 2014/178433 119 PCT/JP2014/062115 

[0264] mtta-

£± izT? $. II IZ £ I vT £££ jt 'RT ffiT? %> £ o 
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gii*Ore,- M 

[115RIA1] 	VI ( i ) —NA (2) 

[Mu] 

t-BuS 

R102C 	CO2R1 	( 2  ) 

(Alt!, 	R 1 tt, aln, --c, 	N-0--L'sti.-ck,\ --ct,tk,\A'AN1 —1 00) 

77)1)1,a, 	fflic--,'sti.-ck,\ --ct ctk,NpikAtk7 -2 0 0)77 /1, -)1/a, 

Rtt, Z-0, --,'Stt.--0,\ --"Ctctk,\A'Atk6 -1 207') —)1,a.si_i, 	R 

2 ttA'Atk 1 -4 077 )1/JI/a-s -4-0 ) --e-s --,'Sti,Zibatttlz, taa 

, nk, Rtti.5-)1/I)ilizIK3A741-Z5t'ItTZEFIA, gAEFIAt 

TIT Z kg)] 	1-  Ulla, Mlli8 0 	ilt, Ezti'/--  li < tt "Ma 

to A li -CM 6 tt.itIANA 	-A-ti•igAA ,f/FlER --,'s t--c, —NA ( 3 ) 

PL21 

t-BuS--\ 	fi2  

H 02C 	CO2R1  
( 3 ) 

(41=1=1, 	R 1  EztnR 2  tt, nigE—ARA (2) OR 1 EzVqR 2 LIN6,--e 

Z. ) -e-s --,'s tt.Z i bat V4' Z VI ; 

VI ( i i ) ME—ARA (3) -e-stgt.zibattttL, ggaPixttoki\ 

1=1 if >MAI] 	41FJE11 --,'s -ff-C, 	—NA (4) 

PL31 

t-BuS--\\  R2  

XOC 	'CO2R1 	
( 4 

 ) 

(A1=1=1 , R 1  Rtf R 2  ttirhE —NA (2) OR'EcOR 2 L1716,TVJ 

, Xtt- 0 P (0) (0 P h )2, -0 P (0) (0E t)2, —OC ( 

0) 	0 R35Z6ti\Dif>ff,±-sli, 	R3ttZ11--,'stt.-Co-CtcNA' 

WO 2014/178433 120 PCT/JP2014/062115 

HacOlfiH 
mmm is (i) -ma (2) 

[>fbi] 

t-BuS \ R2 

R102C CO2R1 (2) 

RUi. 34IIALT. 1 ~ 1 0© 

S^£tlT^Tt<U^Hi£6~ 1 2 07'J-JUS^ilU R 

~4(DJ7JV*JV&$:miTo ) imS 

, It, 2>&Ms 

ms^co^mm, M7gu<tti» 
t^LX%bUtcWM^^i^W^\^^^:X, -ma (3) 
[fc2] 

t-BuS—\ R2 

V 
HO,C CO2R1 

( 3) 

(a*. R 1 TkZf R 2 (is tulB-^ (2) ©R^tf R2£|tia"e& 

So ) ; 

IS ( i i ) iulE-flgjS (3) 

n?yik$}%Wm^-£Xs —B.3. (4) 

[<b3] 

t-BuS—\ R2 

v{ 
XOC^ XO0R1 

^ (4) 

(JS*. R1 WR2lilulB-^ (2) ® R 1 2&.T/ R 2 <h LJ 

, X & - 0 P (0) (OP h ) 2% -OP (0) (0 E t ) 2% -OC ( 

0) 0 R3X&/\P^f>JI^£ilU R3&S^£tlT^Tt<U^ 
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 	1 — 1 0 0 77)1.-)1/I, Z1r,'S tt.--Oxr t ct k,\A'Atk 7- 	2 00 

77 /1//l/I, Rtt, Z11-,'Stt.-Co-CtctoP—IkAtk6-1 207')— 

/l/I-sTo 	) 	-e-s -,'Stt.Z'fbattt'f'4'ZIfi ; 

VI ( i 	i 	i ) nE-424 (4) --e-stg-t.zibalttL, 77 	KiLAIJ 

41F111 -,'St—C, —NA ( 6 ) 

CiLL11 

t-BuS 	R2  

N30C 	CO 2R1  ( 5  ) 

Mit', 	R 1 Ez 2 ttilthgE—ARA (2) OR 1 EzVqR 2 LP]6,--eZ 

. 	)  	tt.Z'fbattt''ZIfi' 

VI ( i v) nE-424 ( 6 ) --e-stg-t.zibattt, 	)1/r,$i41 

a)t,,t: ct -D -mo, L. —NA ( 6 ) 

PL51 

t-BuS 	-- - 	R2  

OCN 	COR 	( 6  ) 

( 	it', 	R 1 Ez 2 ttilthgE—ARA (2) OR 1 EzVqR 2 LP]6,--eZ 

o 	) 	-C-s 	,'S tt.Zibalt 	'i'4' Z 	; Ezt) 

ifi (v) nE-424 (6) 

-e-s -,'Sti.Z'fbattto-r ̀ J77,— 1-a77 Z iI/NLOATZIfl, 

i5-)1/17_1K3A74-4-ZIfi, 	 -79  

)1/Ilt -4-ZIfi' ; 

-Asti• .j_.L-VIALTZ, —NA (1) 

PL61 

HS 	R2  

H2N 	CO2H 	( 1  ) 

(41:1=1, 	R 26tA'Atk 1 —4 07)1.-/l/I-s. 	T. ) --e-s -,'Stt.Z a — 

Z-0,5--1>R1,t0±10-1'13.51. 

WO 2014/178433 121 PCT/JP2014/062115 

m$L 1 ~ 1 S&^ftT^Tfc ~2 0 CD 

Xtts S^£ftT^Tt<U^lli£6~ 1 207'J-

II (i i i) mOB-M# (4) -emztizfa-smz. 
-ma (5) 

[M 

N3OO" "C02R1 (5) 

(a^s R'Rx?R2imm-ma (2) <DRiRxfRz£mm-e$>& 
o ) SlI; 

Ii (i V) iusE-flgsS (5) T^Sft^-fb^tl*:. 

-ma (6) 
[<b5] 

t-BuS—\ R2 

V 
OCN" XO,R1 

(6 ) 

(a^s R'Rx?R2imm-ma (2) <DRiRxfRz£mm-e$>& 
o ) ft £<b^tl £?#£!*£ ; 

IS (v) iu§E—(6) 

D7jC#fl¥f£I^ t e r t-7> 

JUS£P&£-t£lS ; 

-ma d) 
[>fb6] 

) "eil£ft^bi^t)£t#£is ; 

HS—\ R2 

H2N C02H (JL) 

(j£4^ R2&j^Hi£ 1 ) ^n^a-



WO 2014/178433 
	

122 	 PCT/JP2014/062115 

CIVRIA21 ngaifili 	( i ) 	vc_s3k,\ -c, 

	

ghsENA7y, 	(A) fiEYIJ#'-44, 	6, 	8, 	1 0, 	1 2, 	1 4, 	1 6 

-1- l_i<tt1 8077 -.-ZigtgaM -4-Z7>iN, 

(B) 	gEY1.1# -I4, 	6, 	8, 	1 0, 	1 2, 	1 4, 	1 6 4- 1_,<6t1 80 

7Z J gtgEML 3 5 %0._bg) ird-'1t 	L. b\--D, eta-NA (2) 

-e --.'sti,zibili-tt)ivi<3}fIgL. ME-NA (3) --e-s ttl-t,z4Latt 

0-) -51-L4*fiaNJYs4*-ez-NA (3s) 

[4L7] 

t-BuS 	, 	R2  
,-A HO2C (S) CO2R1 	( 3 s  ) 

(Ali=1, R 1  EZZPR 2  tt, ME-NA (3) oR 1 EztnR 2 LF16,-e 

zo ) --e-s -.3_ttLziLattLgr_--4-.)_t -tz5t,lt -4-z37/0N, 

Rtt, 	(C) gaM#'-44, 	6, 	8, 	10, 	1 2, 	1 4, 	1 6 - t,<(,.t 

1 8 --e-stt fi, Z 7 Z- i fikfiEYIBLS3k,\-  c , 	1 R6 	4®077  Z ) nte 

. fflicEzve/Rtt{-4)Juttti.tc.7z igkgEYIJ 	L. b\-D. nE-NA 

(2) 	--e-1 -,'Stl.Zibattt)J117.K3A74 G. 	niia 	NA (3) 	--e-s -L'sti.z 

mattto -5 -6INIEffes f*--e 	z -NA ( 3 S) --e-stt ti,z Mat 

/NLA7_41-:_t -tz5tit -4-z>foN---ev,), 

Ma-NA ( 1 ) --e. -.-'stLz a -171:>5-- -r 'ye. 1-).-FoAf*gail 

yySTZ-ARA (1 S) 

NO] 

HS-, R2  

H2N (S) CO2H 
( 1 S ) 

(A1:1=I N 	R 2 ttnE-NA (1) oR 2 LPin--ez„ ) --e-s1-.'sti.z 

a  -21:>5.---r 	---eZ, i,11 *IR 1 6,7_,E$54,006-21:>5--1>3Z 

tt-Oirri(D-Satil. 

[IVRIA3] V'i ( i ) -NA (2) 

WO 2014/178433 122 PCT/JP2014/062115 

[11^112] fulBlS ( i ) 

fulBSSl^, (A) lB?y#§4, 6,8, 10, 12, 14, 16 

gL<&i 8©7$ 

(B) I3?U#§4, 6, 8, 10, 12, 14, 1 6gU<&1 8 (D 

-zmisti&i(3) 
(Do ma (3 S) 
um 

t-BuS— R2 

X 1 H02C (S) C02R1 ( 3 s) 

(J£^, R'RX?R2te, tulB-^ (3) (DR'RXfR2 tmm^h 
£0 ) 

X&, (C) 1B?|J#§4, 6, 8, 10, 12, 14, 1 6gU<tt 

1 8-e^^tli>7$ 1 

, fr-?, mm-ma 
(2) tulB-®^; (3) 

4b^tl©9^3iteIB«tfSteT&£-flS!5£ (3 S) -Z$t$tlZ4k£>® 

^ £ 1± 3 f4 £ ̂  1" £ * > / W M V fo lJ, 

tusB-®^ (D ytfs tATCDiLWmw. 
tfs-?$>z>-ma (1 s) 

um 
HS—R2 

H2N^C02H (1S) 

(s£*, R 2 &fu§B-ji£5$ (1) (D R2t\s\muh^0 ) -<?m^tlZ> 
oc-yvfoZs n^cin iz$m(Da-mw>xf-< yx 
l*s£<Dlk<Dm&Jj%o 

[11^113] IIS ( i ) -ma (2) 



WO 2014/178433 
	

123 	 PCT/JP2014/062115 

PL91 

t-BuS 	R2  

R1  02C- 	CO2R1 	( 2)  

(41:1=1, 	R 1  ttffl--,'S tt.-Clx-C t ct 0 A'Atk 1 — 1 0 0 7/1/ 	.J1/a, 

Z11-,'S tt.--CO-C t ct 0 A'Atk 7 — 2 0 07 	JI/JI/a, Rtt, Z11--,'S 

tt.-CO-Ct ct l,\A'Atk 6 — 1 2 07 ') -)1,a-st,, 	R 2  ttA'Atk 1 

—4077  )1.A.a-s -4-0) -C-1.ZtattLiT-A/aMAK 

/1741-Z5t'ItTZEIA, gatAtTITZItg)] -4-ZOli8, AO 

118 0 911Illt, EW /X tt 10E8 .ig 	l_, V4 6 tt,tc. ANA 	-g VigA 

A 	41F JE11 ,s t-  Z i fl ; 

-Asti•j_. L 	-i'l'IlL 1-  Z. nigE—ARA (3) 

PL101 

t-BUS 	R2  

H 02C 	CO2R1  
(3) 

(41:1=1, 	R 1  EzVe R 2  tt, nEE—ARA (2) t:.1-30- Z R 1 EzVeR 2  L PI 

Vz,TZ. ) -e-s,Stt.Z'fbattto) -3 -5, Af*gEZeS 44c-eZ —NA 

(3 S) 

[iLl 1 ] 

t-BuS 	, 	R2  

HO2C (s)
X 

 CO2R 1 • 	( 3  s)  

(41:1=1, 	R 1 Ezve R 2 tt, ME—NA (2) t:.1-30- ZR 1 EzVeR 2 LP1 

6,-C' 	Z. ) T-s --,'S41Z Mat ot<iiSL51. 

[115RIA4] niaMe. 

(A) gOIJ#4, 	6, 	8, 	1 0, 	1 2, 	1 4, 	1 6 - 1_,<6t 1 80 

7Z igkgEN .-4-Z>iN, 

(B) gEN#-'44, 	6, 	8, 	1 0, 	1 2, 	1 4, 	1 6 - 1_,<6t 1 8 

WO 2014/178433 123 PCT/JP2014/062115 

[<b9] 

t-BuS—\ R2 

V 
R1O2C CO2R1 (2) 

R 1 1 ~ 1 OtfWU^rJUS, 

OCDj^JU^US, X(i, 

tlT^Tt<U^Hi£6~ 1 2(D7V-)\s&%mL. R2(ij^ll$n 

MTzmm. mm 

luiB-^ (3) 

[<b10] 

t-BuS—\ R2 

X. , HO2C CG2R1 

(3) 

(5S*. R 1 Jktf R 2 (i, jtusB-flSsS (2) R2£|f| 

(3 S) 

[<bn] 

t-BuS— R2 

X 1 H02C (STC02R1 ( 3 s) 

(a^s R 1 Jktf R 2 (is jtusB-flSsS (2) R2£|f| 

[Ii^<iI4] jtulBffi^#, 

(A) IB?U#^4, 6, 8, 10, 12, 14, 1 6gLOi1 8 (D 

(B) IB?U#^4, 6, 8, 10, 12, 14, 1 6gLOi1 8 



WO 2014/178433 
	

124 	 PCT/JP2014/062115 

07 Z i OtgENL 3 5 %1V1_LOP1-It 	1,, b\-D, ME-ARA (2 

) --e-s --,'Stt.Zibattt)3117_K3A741_,, PL4gEZeSf4c-eZnigE-424 

(3 S) ---e-s -,'sti.ZibatttLgr1- Z5tit -4-Z 	.>/N, 

Rtt, 

(C) 	g01.1#'-44-, 	6, 	8, 	1 0, 	1 2, 	14, 	1 6 - '1_,< tt 1 8 --e 

-s. --,'S ti.Z 7 Z i OtgENVLS-3k,\ -c , 	1 RUM:107 Z i otiY, N-0 

EzVVRttl4M --,'S ti.k..7Z i 	L,OtgEN 	b`-D, ME-424 ( 2) 

--e-s --,'Stt.Zibattt)3117_1K3A741_,, PL4gEZesf4c-eZnigE-424 ( 

3 S) --e-s --L'sti.Zibattt/NLOA-'s -ftZ5tt -4-Z 	.>/N--e 

1$5RIA 3 tLENCOME-424 ( 3 S) ---e-s --,'StLzibatttoliliSLI 

0 

[115RIA5] VI ( i i ) -NA ( 3 ) 

[ibi2] 

t-BuS 	R2  

H0.2C 	C 	R1  
( 3 ) 

(41:1=1, 	R 1 (4,ff-0--,'Stt.-0,\ --C t ctk,\A'At,k1 — 1 0077 /1//l/a, 

Z4g,--,'Stt.--Ck.\ --Ctctk,\A'Atk7 — 2 00)77 /1//1/a, 	Rtt, 	Z-0--,'S 

tt.-0.\ --C1`,ct1,\A'Atk6 — 1 207') —)1/I-si,, 	R 2 6tA'Atk1 

-40)7/1. -)1/a -s. 	T. ) T-s --,'sti.Zibatttlz, 	1=1 i=i*Oki5-  

)1.11F1E11 --L'st-ZIfi' ; 

-A-ti-J_. L 	-i,l'ALTZ, -NA (4 -1) 

PL13] 

t-BuS 	R2  
R300 co2R 1  I 	 1 

0 	0 	( 4 - 1 ) 

(41:1=1, 	R 1 )3zR 2 ttnEE—A1,14 (3) OR1EztnR2LPit,TZ 

WO 2014/178433 124 PCT/JP2014/062115 

(3 S) 

Xtts 

(C) IB?U#^4, 6, 8, 10, 12, 14, 1 6gL<&1 8 U 

JkXf/^tmwiSUtcT^JmMm^ML, fr-Ds jtulB-flSsS (2) 

T^ft^b^tl^PTK^HSU ftteSBStf S^-e^^tulB-^ ( 

11^113 IZIB®©luiB-^ (3 S) 

o 

[11^115] Ii ( i i ) — ma (3 ) 

[<bi2] 

t-BuS—\ R2 

\/ 
HO2C CO2R1 

(3) 

(j£4^ R U£S^£tlT^Tt<U^il$n ~ 1 0(D7)\s*)\s&, 

S^£tlT^Tt<U^lli&7~2 OOZ^JU^US, Xtt, 

1 2©:PlJ-,'US£ilU R2&j^H$n 

~4©7>'Udr>'US;&^'ro ) X^tl&ik-gydlZ. ^PPdrltxX^ 

; 

(4-1) 

[>fbi3] 

t-BuS—\ R2 R3°Y°Y^C°2R1 

o o (4-1) 

(a^s R 1 TkX$ R 2 (ifulB—(3) CD R 1 TkXf R 2 <h 



WO 2014/178433 
	

125 	 PCT/JP2014/062115 

o 	R 3 (4,ff-0-,'S tt.-Clx-C t ctk,\A'Atkl-1007/1//1/a, Z-0--,'S 

tt,--ck,\ --c t ct k,Nj ikAtk7-2007/1//1/a, 	Rtt, 	Z-0--,'S tt.-0,\ 

-CA, ctl,\A'AN6-1207') —)1/a-s -4-0 ) -C-s --,'Stt.Z'fbattto 

l'iSi_ 	I. 

[i,fi5R1A6] i 	( i 	i 	i ) —NA (4-1) 

[M14] 

t-BuS 	R2  
R30y0 	co2R1 

O 	O 	(4-1) 

(41:1=1, 	R 1  LR 3 l,ttt.TttaYL li-C , Z11--,'S tt.'"-C lx-C t ct OA' A 

t,ki —1 007)1.)1/I, Z4q, --,'S tt.-C lx-C t ct l. \ A' A N7-2007 

)1, )1,a, Rtt, Z11--,'S tt.-Clx-C t ct k,\A'AN6-1207') —)1. 

a.s i_i, 	R2(4.A. AN1-40)7)1,-)1,a. -4--. 	) 	--e-s-,'Stt.Z4b 

attL, 7 	KiLAIRfiFlE11--L'st-Zifi ; 

-A-ti•j_L-ill1L -4Z, —NA (5) 

PL15] 

t-BuS 	R2  

N;  CC 	CO2R1 	( 5  ) 

Mit'. 	R 1 EzveR 2 ttnigE—ARA (4 -1) 0R 1 Ezt)R 2 LPit,T 

Z . 	) -C-s --,'S tt. Zibattt o t.<9.51. 

[11)A7] VI ( i v) —ARA (5) 

['(h 16] 

t-BuS 	R2  

NJ3oc 	co2Ri 	( 5  ) 

(41:1=1, 	R 1 (4,ff-0--,'S tt.-Clx-C t ct k,\A'Atk1-1007/1//1/a, 

Z11--,'S tt.-CO-C t ct k,\A'At,k7-2007/1//1/a, Rtt, Z-0--,'S 

tt.-C 0 --C" t ct k,\ ' AN6-1207 ') -)1,a-st,, 	R 2 64A'Atk1 

—407/1.)1/a-s -4-0 ) -e-s -,'sti.z tat 	, 	)1,,,E,fiLLa 

WO 2014/178433 125 PCT/JP2014/062115 

tlT^Tt<U^Hi£7 ~2 0(D7=>)l^)l^ Xtt, S^tlT^ 

2(D7iJ-)ls&%mto ) V^-Ztl&fc&yaCD 

[11^116] Il(i i i ) -M£ (4 - 1 ) 

[^14] 

t-BuS—\ R2 R3°T° o C°2R1 

o o (4-1) 

C^rps R11 R3tttti"e'ti$±LLrs 

& 1 ~ 1 OtfWU^rJUS, S^£tlT^Tt<U^lli£7 ~2 0 (D7 

Xtt, S^£tlT^Tt<U^lli£6~ 1 2 0^'J-JU 

g£^U R2&j^H$n 

-m# (5) 
[<b15] 

t-BuS—v R2 y 
N3OC- "CO2R1 (5) 

(a*. R'Rx?R2imm-ma (4-n ©R'^R^III? 

[ii^ii7] ii (i v) — ma (5) 

[>fbi6] 

t-BuS—\ R2 

y 
N3OC %CO2R1 (5) 

(atps R 1 1 ~ 1 

S^£tlT^Tt<U^lli&7~2 0(D7=>)l*)\s^ Xtt. 

tlT^Tt<U^Hi£6~ 1 2©:PlJ-,'US£ilU R2&j^H$n 

-4(DT)U^)U&^mto ) 



WO 2014/178433 
	

126 	 PCT/JP2014/062115 

g-ALct 9gz_R-0-4-zVi'; 

.-A-ti•J_L-ifft1L -4-z, 

—NA ( 6 ) 

[Min 

t-BuS 	R2  

OCN 	CO2Rl  ( 6  ) 

[1158 	8] 

(Aiti, 	R iEzveR 2 tJ-sne—ARA (5) OR 1 EzVeR 2 LPit,TZ 

o ) -C-s -,'S tt.Z ibatt 0 VS_ 	51c, 

VI (v) —NA (6) 

[M18] 

t-BuS 	R2  

OCN ' 	GO2R1 	(6 ) 

(Aiti, 	R 1  (4,ff-0--,'S 41.--C1ivZ t ct 0 A'Atk 1 — 1 0 0)77 /1//l/a, 

Z-0,-,'S 41.-C 0 --C-  t ct l,\ A' AN 7 — 2 0 07 	)1/ 11/a, Rtt, ffli-L'S 

tt.-C 0 --C-  t ct l,\ %`%A.N 6 - 1 2 0 7 ') -A/a .-s i,, 	R 2  64A' AN 1 

-4 077)1.)1/a-s -4-0 ) --e-s --L'sti.zibattto-r v i 77,- la 

77 Z ia/NLOATzViii, i5-)1/a)JuzIK3A74-4-zTfi', RvIk 

,f/FiER --,'st---c t e r t -1 /1/an -4-ZIfil ; 

-A-ti•J_. L 	.-ifft-iM 1-  z —ARA ( 1 ) 

Eibl 91 

HS 	R2  

H2N 	CO2H 	( 1  ) 

(Aiti, 	R2ungE—NA ( 6 ) OR 2 LP16,TZ. ) --e-s -,'Stl.Z 

a -Z11:>5-4 >R6t- - 0)110)2Cti51. 

Clifi5RIA9] ilthEVI' (v) e, 

Iii (v i —1) —NA ( 6 ) 

WO 2014/178433 126 PCT/JP2014/062115 

—(6) 

[<b17] 

t-BuS—\ R? 

V 
OCN""^CO2R1 ,a. * (6) 

R 1 Jktf R 2 (5) (DR'RXfR2 

o ) 

[11^118] Ii (v) — Jjg^ (6) 

[<b18] 

t-BuS—\ R2 
\ / 

OCN ''X%,C02R1 (6) 

RUiS^^nriNTt~i o© 7 

tlT^Tt<U^Hi£6~ 1 2©:PlJ-,'US£ilU R2&j^H$n 

~4©7>/udr>'uS;&^'ro ) T^n^-fb^tiaH KS£ 

7$yi^t^t5ii, xT.^jus^jDTic^-rsii. wit 

-ttT t e r t -^'f^S^iSTSIi ; 
(1) 

[-fbi 9] 

HS—\ R2 

H2N C02H (1) 

(^f^U R2(ifuE3—(6) <D R 2 h 

a-SW>Xf 4 >Xttt(Dik(Dm&X>£o 

[Il5t<II9] tulBXi (v) 

ii(vi-D -ma (6) 



WO 2014/178433 
	

127 	 PCT/JP2014/062115 

[M20] 

t-BuS 	R2  

OCN 	CC-'2R1 	( 6  ) 

(Aiti, 	R 1  Ezzi R 2  tt nE,E-ARA (6) OR 1 EztnR 2 LPit,TZ 

. 	) 	--e-s --L'sti.zibaltvc_nkfFJEll -L'st- 7V1) 	i >1-AM -4- z•J_. 

L6L,t9-ARA ( 7 - 1 ) 

PL211 

R2 

ON co2R1  H 	(7 - 1) 

(Aiti, 	R 1 , EztnR 2 ttnE,E-ARA (6) OR', )3zt R 2  LP16,--e 

Z. ) -e-s --L'sti.zibalt/NLO:11-4-zIfi; 

VI (v i -2) ME-424 (7 -1) --e-s --L'sti.zibaltvc_nk, Rtt 

itai/F1E11 -,St---CIT-JI/a)J1:17_1K3A74-4-Z .J_. L VC_ ct 9, 	-NA ( 7 

-2) 

PL221 

 	R2  
IDN N 	CO2H 

H 	 ( 7 - 2 ) 

(rte. 	R 2 ttnE-ARA ( 7 - 1 ) oR 2 LP16,-ez. ) --e-s --L's 

t1.zibatttV4ZVI';Ezt 

VI (v i 	i ) ni,E-ARA ( 7 - 2) --e-s -,'StLZ'fbattttL, OkRttit 

ai/FJE11 	,St---C77 `i')1>rAVAIlli, ni,E-ARA (1) -e-s --L's 

tt.Z a -Z-0,5-4 >xttotat.ati-4-zTfi ; 
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