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[0001] mm. 
& * ttzmmzmtzo 

[0002] 
7L] V$>Z (Neurouro I Urodyn 2002;21:167-178) 0 <h t 

izmt PL (J Urol 2010; 184: 440-446) , U X 0 ¥ 

Q0L£{£"F£-t±£. (Eur Urol 2010; 57: 4 

88-498) o j^mtLXs #J*. mm&mam'ps BHSP^S^W 
(Eur Urol 

2012; 62: 877-890) 0 *-?=&, ^©J*m^1 B$iJ*m©33%£igpl£^# 

(J Urol 2011; 186: 1358-1363) 

o 

[0003] (AVP) 

JW.fr K-e^^o AVP© 
ggmts via, v^Rm2(D3mm(D+i-7^-r 7°iz^m^tis mmz&vzM 
p(D±ti:Mimmiz&\i]a§inwtkfrT%ihi.ws\mwmts 

trc^y^ffl^^nTiN^o MP&mmmwizwm u mzsttzM&m 
£^MLTJ*M£;$'>£1±£O ^(Dtctb, 

(J Int Med 1991; 229: 131-134, BJU I 

nt 2004; 94: 571-575) 0 

[0004] vmnw 

^Desmopressin (dDAVP) £>tl 

ti/^o 

•f £il£tf£g£;*ftT^£ (J Urol 2013; 190: 958-964, J Urol 2013; 190 
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: 965-972) 0 bfrbtetfbs 

18, j- h U V J±$nm.(Dmiktf1bZ>tclto, 

&>%> Z. £tlTlN'2) (Neurourol urodyn 2004; 23: 302-305) 0 
[0005] !• • -f :> > ~7 $ -/ ̂  7°51 $~ "tf (Placental leucine aminopeptidase: 

P-LAP) L-leucine-/3-naphthylamide% OxytociriR.TfMPlk'frM't' 

X&V (Arch Biochem Biophys 1992; 292: 388-392) „ 1996^(CRog i £> (C 

-oXJ7^ J LT^P-->y^tl/c (J Biol Chem 1996; 271 

: 56-61) o —-ft, Kel ler %tZ <fc o v bt U—~y</ 

tlfcf >7v U y%\YM~F $ y "tf (Insulin regulated aminopeptid 

ase: IRAP) &P-LAP£87X©ffilHl4tf & lCAVPft||fgf|i-C£>£ d £ tf 

P-LAP(Dz>V \-fc=EnV£$L£-ZtlT^Z (J Biol Chem 1995; 27 

0: 23612-23618, Am J Physiol Endocrinol Metab 2007; 293: E1092-E1102 

) o ^^mm^^m^titcyyvt^y^yiv (AT4) ggftttfc, 
(J BIOL ch 

em 2001; 276: 48623-48626) 0 

[0006] P-LAP J >^7^ £ 

AVP&-51C <fc £ - B 

y<7 70 hx'r>;UC£lNTi^Lfco<h;6^^£ftT£l'>U P-LAPtfAV 

SR l ) o 

[0007] (A) IRAPPI#^y,h 

•?&£££ IN £ OftfFiitK 1 JftfFiitK 2) 

o 

[0008] 
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[<bi] 

(ss*. x&o, NR' xtts-c&y, 
) 

[0009] t/c, AT4©13~14MS^ K U^7°^-r K7^"P 

(#M$fF£itK 2 ) o 

[0010] [sfrbtetfbs SE£3i "CP-LAP (gL< (ilRAP) 

zmmMfoz^tc-D^xit, ±< # &INQ 
[0011] z(D£?mmT. fammj*®femizmt&£±mzmntcmmM(Dm 

fttfwm-ztix^zo 

ftfFAitt 
[0012] ^£S£1 : g^£^f§2006/026832^ 

m^m2 : g^£^f§2009/065169^ 

[0013] #M$fF:fciKl : Life Sciences 84 (2009) 668-672 

#^£S£2 : J Med Chem 2011; 54; 3779-3792 

tt&mm 
[0014] n££M$tk 

mzmmtzo 
mmzMyktztctbomz 
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[0015] 

P-LAP (f®7'vhtNf • 

<re $> % IRAP % $&) & PIS t %> £ -D 
[0016] ^0i£Hs (I) (D\k^1f&WttP-LMm.'^Wm%:^rZ>C£%:% 

&u Mf-s ^7x^7^ iC (i) 0 

it-SMtfs P-LAPPM£gc?< ^Hf4AVP)lS0±#^, 

[0017] gpt». 5fc ( I ) CD-fb^tiXtt^©^ MtflC, it ( I ) <ZMb^ 

tix &t (Dm t mmmm icmt&o 
[0018] [<fc2] 

m, o, sx^NR^-e&y. 
RHi, H, G1S#fre>]iiR3ft£1~5®<0g&g£#lyT^T:&<n^8fc7;U 

G2^^^)l^^tl^1~5{®(Z)S^a^^LT^Tti;^C3_l2v^P7>'U 

-I»7J^U>-(G2g¥^tl?> 1 ~5{®0S^a£^ LT^Tt 

<fciNC3.,2^^P7Ju^u). -c(0)-(Gm^M#^ti£i~5TOs$iS£^u 

T^TtcUMMZJU^l/). -C(O)-(G2?¥^^)l^^tl^1~5{®0S^S^^ 

UTV^Tfc <feV,NC3-12^^P7JU^U), Xte. -CCO-M^JU^U V-(G2$fr£ 

tl^1~5{®0S^a^^LT^Tfei:^C3-l2^^P^^dr^)"C^;?>^ 

s XWU $&T£-NRi£H*£fcc>T, -NR^^ LT4~8M0#M^tSffl^x 

Pil^WU ddtc. 

NH (I) 
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<s LT^tt <fcl\ 

RHis H, 

JW -€M7,'U^U>-XlHGlg¥fr£>)l^£tl£1~5{®(Z)S^S£;piLT^T:k 

JaMS&^U^U). R]\ -{WO7 )\s*\;y-R11, -l&WiJ7 Jl* \s V-X"-R'\ X 

-I&BTJI* \s y-w-feKSLTfr* \s y-R"x$> v. 

R2(is H, Gii#fr£>MiR;*ft£1~5<@©S&g£;£UT 

/\p >fy, 0H% SH% -(MgMZJU^k -0-il7 

JU^rUV-Z'J-Jk -O-^'J-Jk -S-lgMZJU^k -S-l&mTA^Uy-T 

'J-As -S-7'J-Jk -O-MP^fV^MZJU^k -CCOMSMZJU^k -S( 

OMSMZJU^k "SCOMSMZJU^k N02, -NH2% -NMgMZJU^k -N( 

-NH-^'J-Jk "N-C(0)0H% -C(0 

)0-<fm7Jlo*Jlo, -CHO% -C(0)NH2% -C(0)NM£M7JU^k -C(0)N(€M7JU 

*JU)2. CN, -€M7^u>-x2HGm^)l^ti£i~5{®(Z)S$!S£;piL 

Tl^Tfc JaMS^JU^U). G2i#fr£>jIiR;*ft£1~5<@©S#ig£^UT^ 

Tfc <fcUV12*>£ P^JU^Jk G2?¥^^)l^^tl^1~5{®(Z)S^S^:^ LT^ 

Tfc <fc < (G3g¥fr£>M^£ft£1~4{®©S^g£;piLT^Tt<U^>-tz>3S) 

LT^Tt <fclNC3.12$/^ P7;^-Jk G5g¥fr£>)l}K£ti£1~5{®(Z)S 

iS^LT^Tfc^^/'J-Jk -€M7>/UdrU>-R2\ -€M7>/UdrU>-X2 

]-R2\ -&j7)\/*\sy-w-\mj7)\/*\sy-wxM, 

RHZs R32s -€M7>/UdrU>-X31-R32, -Il7J^-l/>-X3,-R32, R3\ -€M 

U>-R3\ -€M7>/UdrU>-X31-R3\ -&1gk7)\,* U V-XM^M^7^ U 

>-R3\ il7J^-UV-R3^ €M7>/Udr-U>-R3\ Xtt, -CH=^Ji^tgffl 

• MX&l) s 

xi\ x2^t/x3Hi, Xs 0xtts(0)n-es>y, MZQ, IX&2-C 

Ri\ R^t/R31^ IH-Xttg&oT, G2?¥^^)l^^tl^1~5{®(Z)S^S 

UTl^Tfc <fcUI3_12*>£ P G2£¥fr£>)l}K£ti£1~5{®(Z)S^S 

LT^tt <fc < (G3?¥^^)l^^tl^1~4{®(Z)S^S^:^ LT^tt <fclN 
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£Ifso" LTl/NT t J: 1,NC3_12*>£ • 7)l/>r " ;k btl%> 

Xtt. G5S# <b jliRft & 1 ~ 5 

\m<Dw$mikM UT iNT t <fc iN^^g u < & 2 i^TPistfe y, 
R32lis G^frft£ 1 ~5i©itS^bTlNTt<fcINC,.,^^^^ 

its G1i¥AN^jl^^n^.l~5^(Z)S^S^#UTtNT:fc<i:tN€^7;U4r-JU'e 

$>y. 

Rp&, ;BttmiH-efc&jb\ Xtt, Rp<hR6&, 

ftbtfufc-st£-o-c(=0)-c-o-£-w£w, 2,i-v* 
V-1,3-^> =Sr V 7 >-5, 5-v-T JU^ffMLZ i J: l\ 

MlZs R3tf, 1~5{gi®MP>fVT®^^tlTV,NTt cfclNC^e^JUdpJU©^;^ 

. -X-RHis ^©^T^tf'J^VSro^N-rtl^l OCR^-ft^^^T, 5$-

Xb-(CH2)m-Y-% -Xb-CH=CH-% -Xb-CH=N-5m-Xb-N=CH-T^ft£S<h&U, l£tf 

y, mo, sxteNH-efcy, Y&CH2% o, sx&NH-c&y. 

T^NTt <UNC3_12S/^P ZJU^Jk -&BJ7Jl':irl'y-(Gzmfrbm$R$tlZ1~5 

{mOW-%M>*kM UT ̂ T £ <fc UC3-,2^> £ p 7 JU* JU)&tfG3l¥<DgjbN e>& £l¥6v 

<Q JIJR ̂  ft £ 1 ~4{@ ©S^a£^ U T IN T & «fc IN% 

Mtc. -X-R'(iR3t—^fcC^T, ^-X-C^^mil-T^^n^S^ffMLT 

tct<. i£C5_15j*|iiI&, CJFs^(C^x.T1~2{g!©0X(iSJ^^^%LTlNTt 

<£<. 1~5<@©^W^^^'etNT:fccfc<, G4g|fre>M*R£ft£1~5{|I|© 

WfcSSr^UTlNTt,&l\ 

&mi£, /NPy>s 0HS SHs -O-fSMT^l^k -0-<f£M7','U^rU>-:P,J-

;k -O-T'j-Jk -S-{£M7JU^k -S-il7i^b>-7'J-ik -S-j7'J 

-Jk -0-/\n? J feB.7)\,*)W -C(0)-fiJ8i7i^Jk -C(0)-7'J-ik -s 

(OMg^ZJU^k -S(0)-{£$WU*Jk N02, -NH2S -NM£M7JU^Jk -N( 

-NH-T'j-M -NCMBTJ^J^-T'j-J^ -C(0)0Hs -C(0 
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)0-CHO, -C(0)NH2% -C(0)NH-ii7J^Jk -C(0)N«£«R7JU 

dfJU)2, -CWNH-^U-jU^t/CN-efey, 

G^&rjwwk G^e>]i4R^nsi~5®©s^s^uTiN 

Tfc <fclM£®t7JU*Jk -0-C2.3T)U^[yy-0-s RXf, -0-C3_47Jls* U >-?'& 

Vs 

&miz% Gim<D&%wmfrt>miR$tiz 1 & 

Jktf 

G5mts i) G^m<DSs ii) G'||^^g^^tl^,1~5{|il(Z)SMS^#LT^T 

<£8&7JU*Jk iii) 

;U+l/V-0-(G1S¥7!)^jl4R^ni)l~5<@(DS^S^LTlNT:fc«feU\ 

)\s*)W iv) G2ig¥fre>jl4R^ tlZ 1-5 

TOS^S^LT^Tt J:l\ C3_12^P 7 (G3S#fre>]iiR£ft 

J:V,\C3_12 

PZJU^-Jk v) G3g¥fr^)l}R£ti£1~5{®(Z)S^tt;&;Pi Lt^tt <fc 

1^7'J-Jk vi) G3£¥fre>jl4R^ ft£1 ~5<@©»#!g£^ UTINTt 

vii) -M7;U^U>-RG, viii) -I»7J^ 

U>-0-R<\ ix) -C(0)-R<\ x) -C(0)-0-R<\ xi) -C(0)-0-mB7Jl>=*r Is >~RGR 

tfx ii) -S(0)2-RGT?fe l) s ccC, RGtt, |W|-Xttg&oT\ G2S#fre>]iiR£ 

tlZ 1 ~5fl§G)a^S^:^ LTUT t> <fc INC3-12S>^ • G 

tl^1~5{®©*^S^^LT^Tti: < (G3?¥^^)l^^tl^1~4{®(Z)S^S 

LT^t t, >*I) LT^T & <fclNC3.12$/^ • 

, G3E¥fr£>MJR£ti£1~5®(Z)S^S£^UTUT:k Ja^'J-Jk Xtt, G3 

^^PStSTfe^o ) 

[0019] &fc\ 

'Qtl'S^n's ID—©EE^iim—(DWs^^Tjs'fc 

[0020] ^ (i) 

o &fc\ t/c, 5S (i) <D 
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x &* (D m t m&n m ic t m t & 0 
[0021] &mMm%tmmmm$&j&m<Dmi£<Dtctb<D3, en © 

it^x^(Dik(Di^ms fammmsmvtcisbo)^, (i) 
&r$Mm&m<Dtctb<D3, ( I ) CD-fb^tlXtt^©^ Jktfs ^ ( 

&fc\ Wiu f©?B6X(iM^!^Ii:t5bh 

xtt^©ffe©H]ti'es>y. ftzmmtbTiz. 
Z> tl 

§%m(D$hm 
[0022] 5$ ( I ) AVP©ft||fggf|iT&£P-LAP©PI^E£ 

M U F»3HteAVP*lJt©*tft • 

. ^ LTtfflt$ S ^ tll>o t/c, AVP)j§Jt©€ 

IH®0fSi£&ira 
[0023] [^1]^1 HiISti$ (4) S^U®giUfclC£tt£&i#©^ 

iPfi&IIESm (mL/30min) 

(hr) £r^t~o + Wat er&jiJp 7X^1^ tcM~f?fo 

z>z.£ u ̂ ©^EPtt^ro^-ejiijPTK^^^ro fc c «h £^-r0 

[0024] uTs *%m*mmizmmT%o 
[0025] *B£«fflSlC£lNT. RgMZJU^JUJ SfIX&^^©j^lli^1fr 

<Q10 (^ti. C1_10,hB§'r) fe£fi*§<h LT^ SgtXtt# 

IfcWCDC^CDTHsJrHsZfoV, X^Jk n-7°P HMk -f V 7° 

PtfJk n-7>,lk -fV^Jk sec-^Jk tert-^Jk -f V^V^Jk 

<fV^s>Jk -fV^^Jk -fV^^Jk S-i^JU^V^Jk 4-x51,iU 

^*>Jk 4-1^1/^:^^ rws^S/Jk V-2-^f Jk 4-p<51,'U/><> 

$ y-2~4 )1>S 2,2-^/^JU7°U^JUs 3,3-VJ^-)\y^y^-)\y, 3,3-^*^)1 
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JbZWMtLT&s cM(Cfe&H*§<h L 

Ttt, *^Jk x^Jk n-7°P tfJk -fV7°PHMk n-y^Jk -fV^JU 

, sec-:/5LJUX&tert-:/5LJU"Cfey* fe£SMil£ UT&* 

fe£o 

[0026] R'&tmcfctt* rc^JU^UJ £ UTtt, tulB ICfctt 
£SMXtt#&^©CM07JU*Jl/-Cfe£o RHCfeWS rc,_10 CDfe£ 
H*§<h LT^. *^Jk rws^S/Jk ^drHt>-2—r 4-p< >-2 

->Nk 3,3-^^^JU^y^Jk 3,3-$;^^JUy^JU-eS>i>o R3(C£tt 
£ rc,.107JU^JUJ ©fe£^H£UTtt, ^^©C1_107>'Udr>'U"efe1'J, M(C 
fe£fi*§<h L"ai, -<77r?)W -fV^V^Jk -fV^>Jk 2,2-V^^ 

£tc$>ZWM£LT&s ^fV7"f 
JUTfe So 

[0027] <h(i, iSMXtt^3bt©C2.8©7JU>r-JU, tfiUtfkTx 

Jk 7°p^-,lk ^r—JW 1-^9-JI/t^—JI/s 1-^^^-2-7^ 

1—JW 2-/^JU-]-70U^—JUS ],3-y*$i/Ji—)Us 3-/ J-Jl/-], 3-~? $ V 

x-jk 1,3-^v^^x-ju^-efe^o fe£H*§<h L-ai, CsHs^ju^-ju-e 
fey, £> (C fe •!>H^ll£ LT(is 2-p<5l>'U-1-70P^->'UX(i3-p<5l>'U-1,3-
y^^x-JU-efey, ^ /c fe £<h LT(is 2-^f;H-^P^zjn?fe§ 

o 

[0028] <h(i, SflX&^t^C^ZJU^xjk f^ilixf 

-Jk 7°P tfxJk 7>xJk ^V^xJk \-*T)\,-l-~fu tfxjk 1,3-7° 

i,3-^>^yy-ju^-efe^o foz>WM.£ LTWU C2.4TJU^-
JU-efey, £ (C fe £<h LT(is x^-Jk 2-7°P H°->/UX(i3-7>-
ju-efey, ^(cfe^n^i^: LT(i, 3-y^-ju-efe^o 

[0029] £&, m&X&ftmtCDC^CDy )\s* l> X 
u>s x^uVs h 'J ^ f u v, T ^-y "9 J ^ \y ys 

P^UX xt**?\sys 70PH0UX 
s xf Jl/Xf l/>, 1,2-'y^51jl/X51U>, 1,1, 2, 2—x- h ^ ̂  -^JUx-^1 U > 
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T(i. CT_4 

7^^UV7^yx £ LT&s X^UX h'jp< 

vTfcy, sfc^eci)§li^LT 

[0030] rjgMTJU^-UVJ S£MX&^N^0C2_607;U^xl/X 0!la.tf 

tfxU>\ if'Jr^ 70P^-U>N 7>-U>. ^^-tz 

-u>, 1,3-7"^^x- UX 1,3-^y^xx U>^-efe^o &£H*§<h 

LTfis £2-A~7)l>T-Uy-e&Vs $ UT&, kTxl/VXttx 

^•Jxv-e&y. LTti, £-is>-efoZo 

[0031] rtl7;^-l/>J a^X(i^3bt©C2_607JU + -UV, ®Ja.fc£ 

X^-UVs 70PH°XU>N 7fz[/X ^Jpv-u>s 1,3 

-7"^>V-l/V, 1f3-/<>^^VzU^$)So &£^H£L"n±. c2_47 

ju^xuv-efeUs £ fcic&a^n*: uxtek ifzi/vxtt^p t°xu> 

trfe-5o 
[0032] r/\py>j &% Fx cu BrXf£I£j£®kt<5o 

[0033] r/\p/f;fii7i^ibj iijji±©/\p^>i?li^tifc, ititx 

foZWMt LZtts l~5{®0/\p>f>-eg^ 

^tl/cC1_677>'l/^r>'L'"efel'A £ UTtek K U 7JU^ P * ̂ Jk 

h'j7MPxfjk S 'J 7 Ma-fa fcfJk 2-yjiytn-2-?i^juyn^Jiy 

s y7MP^fik ^tcisbiz 

$>Z>BWk£[;Ttes K 'J 

[0034] rC3_12s>£PTJU^rJUJ tit, Cs_]2®mni%ik?kmnM;T:'foVs H^S£*iU 

T^Tt,J;<, XlfPJi^ffMLTlNTfeWX&s i/f n7nt?Jl>. 

^P^V^Jk ^P^vJk v^P^7°^>»k *>?P 

tf^Jk fcT*>£ P[2,2,l^y^Jk tf*>^P[3,1,0]^^^>;k £%>^P[ 

3,1, I^^Jk Xb°P[2,5]^^^>/UN 7.ep[3,5]yx;u 

, 3>fcrp[4f5]x$/JU^Tf&3o */£P^=^>Jk *>^P 

i/tnxt^jw e%>^P[2,2,1]^7°^;k tfv^P[3,1,0]^ 
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dp^Jk P[3,1, 7^7>fJk 7>H°P[2, 5]t??Jlss 

XH°P[3,5]y ~JUS Xlts Xt°P[4, 5] JUT fey, foZBMtLTits 

v^P70Pt°;k y^P7*fJk v^P'O^Jk Xlis is<7 n^*is)\,T 

fe&0 rc3_10*>£p rc^^pzju^uj tulB 

m&-e$>z>o 

[0035] rc3_12v^p7ju^--juj hti, c3H20m±©^f^n^£^T&^b7.Kii 

Jfg-efey. XH°p3i£ffMLTti:<, 00*. 

% y^P^>T-Jk i/^P^V^yizJk ^>^p^^riz—Jk v^P^ 

dpHt^x-ju^-efe^o rc5.10$/^p &fu§E rc3_,2^p TJU^-

—ji/j iz&^;$tiz0 r(G3mfrt>mfct*tizi~4m<DW&g&% LTi^Tb 

>-tf>^^:lfs^L/cC3_,2^^P7^^-^J C3_I2^^P7J^-JL'©^ 

ymtm-gL/CC3_12V^Pzju^-ju-efey, 
1-71 £ KP^^Jk 2-7- t: KP^^Jk i/kh'P'fvfv-i-'f 

Jk ^tKP^>f>-2-^Jk WV^-Jk 2-O^-Jk 9-7>/U^U-

ju#"Cfe£0 r^>-tf>ii(his^L/cC5_6i/^P7>'U^-->'uj &fu§E r^>-tf 

ymtm£Ltcc3-,2istn7)\s'T-)i} $>z>%mtLtit i-x 

h7k KPt7fJk 2-f N7tKPt7fyk KP'f Vxy-WJUX 

(tytKPOf>2-'fjH?fey, ^(Cfe£ll*i<h L"a£, 5/'bKP 

-f >^>-2—fJIsV&Zo 

[0036] frv-jisj tit, c6-u(Dmm~=m^mm®itt7mm&T:fc<')s mt£ 
7x~Jk -f 7 )[/-£&V, fo&WMt Ltli7i -JUTfe^ 

[0037] r^gu<tt2S^fPiSj tit, 11*. 

1 ~4{®#^|-f3 3~ 1 51®, fczmmt L "Oi 5 ~ 

1 o i©fsg L < ii 2 pgitfe y % mum, T^S. &t^e© 
n^iz7m\t^utcm^^t^>, mWs^Th^itn^itmmmmt$ 
tit **/ dp*> KZJfM LTiJ:l\ Ml*ft izIts tf U V)W tfp U 
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Jk S^-Jk t? 'J $ t° 'J 5 'J Jk h 'J 7 V u 

Jk h'JZ^-Jk ?7Vl))W tf^V'JJk -fV^TV'J 

Jk tf^+T/'JJk -f Vtf^+r/'JJk f/^TV'Jik 

, ^x-Jk 7 lUUiF©^Jlit/^P:P U — Jk -fVK'JJk -fV'fVK'J 

jk vy $yyj -/Us oyyjik dpyijjk -fv^yjjk dp^y 
'j-jk dpy dp Hfj-Jk 7^7s>*-Jk SOVTTV1))^ ^<ys/^v^-

~rVx))is *yVT7V7Vx))W s<yV***tVx))W ^yV^vtiP+J-

V'lUk ^>l/77-Jk V>x-jU^(Z)-Ji^/^^P7 U — Jk 7"tr 

^$/*-jk tfp'j^^jk tr^'jyjk z-t^-Jk ^z-tf 

A"Jk ^Jk*'J-Jk ^^Jklx'J-Jk Th7t KPbUi/'-Jk ^t: 

KP^'J^-Jk ^-fe^-Jk f h7t h'P77-Jk i/'kh'P77-^ 

s f h7k KPfi-Jk KPfX-Jk rh7t KP^7-Jk ^'t: 

KP tf^—JUs iyt^-v^—JUs Jk T ^7t: KPf^"t:°7--|l' 

, V\L 
Ss -f > K U — Jk -f 7 -f > K U —Jk -x K "7 t: K P dp J 'J Jk T h 7 t K 

P-rv^PS'JJI/s KP^yi/Y^y^k Th^tKP^Vl/^y 

V'lUk 7^ t KPdpy dpHfJ-Jk i/t KPdpy dpHfJ-Jk s>'th*P 

^> V'dpHt VU Jk V\L KP^V x/;t dp H^v-Jk ytKP^Vx/7 'J JUS 

0U^—)V, 0U^~)V, 1/>^^V7X -Jk X^UV^dp^ 

dpjO 'J^-

JU#©H^g^-rPSS#"e£>£o 5~10M©^*I^ 

TPiltfeU, £ bizfo&mmt LT(£. 5~6M©^^7LPSS"e«> 
y, £/c£ bizfoztimt UTtt, 5~6M©^J1^^7zP7lJ->'U"efe1'J, 
£ UT&5~6M©^5$f§fflXM:frto(C7KIMb£ft/c^ 
TPliffe^o t/c, RHCfctt* rfl^gu< (Dh 
zmmt [;-az. e^u^k ^ KPtr^-Jk ^x-jk f7i/'j 
JUXttt°^ VUJUTfey, £>£H*§<h LT(is U *>*Jk fh7th'Pbf 

=p-jw ^x-juxtttr^V'jju-efey, t/c, R3K£W-£ 
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7th*p-ii, vth'p-JK tru*>*jk ^-Jk tru$ 
vvjixfov. t°u vjk e^-jk eu 

$ *; - )i5ut tr^ V u ju-efe^o 

[0038] fulE© r$S^gL<(i2S^7PS 

Sj ©9"^S Z-tr^-Jk IfP'J^-Jk tr^'JS/Mk tf^7s>*-Jk 7 

-tzA-Jk ^Z-trA-Jk ^Jklx'J-Jk ^^Jklx'J-Jk Th7t h'P 

7 7? — Jk f h7t KPfl-Jk T h7t KPtl°7-ik i/^-drV^— JU 

lJx LTtis T h7t KPtf^-^T'Silio r-CH=^Jl^; 

tSffl^^PJiJ CH^~fi|p-n £fi- LTfulE^Ji^tSffl^T^PJi© 1 ^ 

© JiCJ^ ̂  (C ip-• L/c S ̂  ̂  t" O 

[0039] r-NR^4^ LT4~8M©#Mllf§ffl^P*IS£ffMU cCC, §£#MH 

mu^um&^yizymtm^[,x^x^^<s G4?¥^^)i^^ti^i~5 
TOS^S^LT^Tt^J IZ&tf&s r4~8M©#MHf§ffl^P*I 

SJ ttes tulE© rfg^gu<tt2S^fPSSj 4~8M^S 

its>^ i-z-tf^-Jk i-trp 'J^-Jk i-tr^ 

^"Jk l-^-trA-Jk l-^Z-trA-Jk ^k^'JA -f > K U >-1—HU 

% -f v -f > K U v-2-^f Jk -x K "7 t: K P dp J 'J y-\-s[ ji/s T h7b KP-f 

ydpy ij >-2—nk x- t; KPdpy dpHtu >-1 —r Jl>^(D^uM&Xfo 

y. LT^ H°^U^VX(£1,2,3,4-^ KP-r Vdpy u >-

2—nu-c&y. LT(£, ^v-efe&0 £££, §£4~8M© 
^mmmn^psi(if®^TPS± ufc*>-tf>s± 
) <fciN 

o 

[0040] Rnz&tfZ, rx^jugggj MZJUdpJk €M7>/U 

>r-Jk MP^VlfiMZJUdpJk C3-8*>^P ^^k €M7>/UdpjU-0-^>^ 
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JW -hP'O^k ISMZJUdpjU-O-'OXt: K'JJk KUJk -

Is >-0-C(0MSMZJUdpJk -l&BTJl* u >-C(0)-il7J^-

JW -i&BTJi^isy-o-c(o) 

-{gMZJU^-Jk -€M7>/Udr U >-0-C(0MSMZJUdp U V-CMgMZJUdpJU 

s -\mC7)\s*\;y-§-\mC7)\s*)\s, -i&B77Jl'*Uy-0-fam77Jl'*Uy-0-

€M7JUdp,/k -il7J^ U >-0-C(0)-0-Il7J^Jk -\mc7 )\s^\^y-

0-C(0)-CMg;M7>'Udp Is y-0-i£,$k J7){/%-){/^ 'O W JU^dpMSMZJUdpjU 

. ^gMZJUdpJUZ^ HWk7)\s*)\s, 2-^-^rVf t: KP7 7V-5-HU 

, 2-^ dp 7-5-7^^^-1, 3-dr V U>-4—fJU^Jk rh7tFP77 

3-7 ̂  U £>tl 

£o LT^, €M7;UdpjUS"efe^o ccC, R^x^JUggS-C 

$> &iz t> )it< ymtt;^ izm.& $ tit# 

£Ib^gi&ztib(D\b^g£tf£o 

[0041] rwtRHZ, 2,2-^(€M7 

;UdpjU)-4-^dp7-1,3-y>dpy^>-5,5-yyJ^MLJ tit, 5$ ( I ) 

(I -A) 

[0042] [jb3] 

(5S*. Rpl^t/RP2(£^-X(£S^-^T€M7>'UdpjU-efel'J, fe£H*§<h LT 

[0043] r-X-RH£, ^(Z)R2<h-{*<h&-3T, 

j$-Xb-(CH2)m-Y-% -Xb-CH=CH-% -Xb-CH=N-X(£-Xb-N=CH--e^^tl^S«h^1'J, 

NH ( I -A) 
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t^yLuMt(D$ls'aMt LT(is T^(i)~(iv)(C§Etl6^tl£$fs-n£i#?^f £> 

tiz>o (t?v*s 

tc—CH2—C(OR6) (C00Rp)-CH(NH2)-R3<h 50 £tc 

CDS^S£^ LXl^X tctl^o 

[0044] [fc4] 

(') (ii) (iii) (iv) 

(5S*. xb(£0% SXttNH-efey, m(£1~3©Si^-efel'J, Y(£CH2% 0, SXttNH 
-c&£) 

[0045] reva>mt^Tnmt(Dffi&mi (D&zmmtbxiz. MTomfrb 
1 -Dom-gnxfo&o 

[0046] 
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[<b5] 

£>X) 

N—N w O-N 
\\ n 

(u) ^ W* (w)^^ 

[0047] JbZltmtLTtes ±§E0ft§^^ (a), (b), (d), (e), (g), (h 
), (k), (m), (o), (p), (q), (r), (s) RXfiWfrbftZmfrbMlR-ZtlZ 
1 -DOm-gnZfoZo foZ>WM£LTtt, (b), (d), (o), (p), (q)&t/(r) 

1 mz.foz>wM£ ux^cd)^ 
i-Domtimzfo&o abzmmtLxit, (q 

)©S 
[0048] Jfc4 tf U V yM£^"r uMt (D'^'aMOh^PMW.t bttt T§B£¥AV,Q 

1 -Dvm-gmzfc&o 
[0049] 
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C<b6] 

(b'1) (d-1) (o-1) <p-1) (q-1) (r_i) 

[0050] E (C&£!§*§£: (d-l)Xtt(q-1)©IS-&S'efey * 

[0051] r-X-RH£R3^-frt^^T, ^-X-C5^liM-T^;*tiaS£^$UT:fcJ: 

v 1~5f|i0^tSfni^£^TUTt,<£: < J IZ&tt&s C5-15j^^lI», 

5~15©it|MXtt^fe±©T;i/drU>, X&, 1~5{@0^f§ffli£^£#t^Sl 

IS5~15<Dl;iiX«^±©7JKr- U VX&7JI/*- [• VT'& y, 

01~2{i0CJS?^OX^S®^-efeoT:b<fct^^^^^o zziZs -X-C5_15M 

mm-tLTtt* WZI& -X-C5_,577;UdrU>-, -X-C^JU^r-UV-* -X-C„ 

yj\/3rU>-0-Cq27Jl>*U>-, -X-CqlTJl,*ls>-S-C<eTJl'*L>>-* -X-Cq17 

U>-0-Cq27';i/drU>-. -X-C„ - b >-S-C^7J1/ + U -X-Cq, 

7;U+l^>-0-CqZ7JU^-lx>-, -X-Cql7;u^u>-S-Cq27^^r- u>-, -X-C 

r,7J^ U >-0-Cr27^ U >-0-Cr37JU* U -X-Cr,7JU* U >-S-CrZ7JU 

* U V-S-Cr3 7^Udp U -X-Cr,7;U$-~ U >-0-0^7^ U >-0-Cr37;U^T u 

>-N -X-Crl7^^r-U>-S-CrZ7^drU>-S-Cr37>'l/^U>^ -X-Cr,7;i/^U 

y-0-er27^- U >-0-Cr37JU* Is -X-Crl7;udr l' >-S-Cr27;t-<r - u > 

-S-Cr37JU*U yo ^^{Cv qU q2v rU r2&tfr3&. 7^U> 

©*§•£« 1 &±©, 7^<r" U>©Jf^tt2i^±©Si(trfey, q1+q2=5~14 

, J&Xfs rl+r2+r3=5~13Tfe€>0 -X-Cql7^dp U >-0-Cq2 

7JU*u y-xtt-x-c^u^-- uy-o-cQ27Ju*uy-vfo&o $>&9£M£ b 

Ttiv -X-C5.„7;u^- U >-0-C1_37;L'4i U >-X^-X-C5.„7^^ U >-0-0,-37 

!5£, -X-R'tfR3£-ft£&-pT, ^-X-C5.15^mii-t:^^ 
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LT. (i -B) ( I -o © 

[0053] r-O-C^ZJUdp U>-0-J , RXf, r-O-Cg-^Udp U >-J 2 

(D%ua^t£W\ — (DMCWs^F iZftnciit £ 2-flCDS^S^r^fo 

r-O-CVsZJUdrUV-O-J -0-(CH2)2-0-X&-0-(CH2)3-0--e 

fey, r-O-Cg^Z^UdrUV-J tLZtes -0-(CH2)3-X(i-0-(CH2)4--efe^o 

[0054] ri~5{®0S^S^:^ LT^tt <fclNJ 3SS^ 

s f U<(iiiS^l ~5itLTi<\Sc^^MTi.o *SM©S 

&g£^f£ti-n\ -efe-^xt. swca&^wr 

[0055] ^ (I) (Ditsmts tb2frmft&U *<D?t>- C(0)0Rp 

(2&) ©ftteEBSttR-efe^o ^©P$gt£-NH2 

(3ft) CDftteSBSttR. SlN-ftl-eti; <, 3ft©ii<*|B 
StfRXttS-Cfe^tete, fe£^£^ft£>©;f^t)£S#-t£o ^(1)0 
^t)©fe£fi*§<h LT^ TIEiS (I' ) Z^ tl&{k^Xte:Z(DikZfo 

^ o 

ik-smtfrn-fbtiz 
[0052] [fc7] 

(I-C) 

[0056] 
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[<b8] 

ORP R? rR „2 

(r) 

[0057] mz, ^ (i) coit-smziz, 
^ (I) (Dik^Us 

JbZWZ'ttibfDM 

[0058] t/c, ^ (I) (DikSm&s S&gCDffiUlCcfcoT, ±IB^©S!J©^ 

^ (i) (Dik-sm&s 

Z. tl b tltc t CD, (DMS.iWa % t 

^ o 

[0059] b lZs ^ (I) -e^-ZtlZ4k'£M<DmM¥$ltZ^-Ztl2>7 

$£<fcyxtt£*I^to£#~F-C, 7$yi, TKIHS. 
7°P y£ffM1~£S<h LT(£, 

Prog. Med., 5, 2157-2161(1985) rEHPnp(Z)P^j (JSJII»/£ 

% 1990^) H7# ^^lxl+163-198% TProdrugs and targeted delivery] ( 

Wi Ley—VCH 2011) Methods and principles in medicinal chemistry volume 

47(C^£tl£S;6^f btl&o 

[0060] £.fcs 5$ ( I ) aHk&yiHDi&ttes 5$ ( I ) (Di 

tlZikZfoV, mmt&5UZi&&£<Di&$:Mf&t2> 

i*satf$>2>o Mfefttzte* ^bTK^Its BOik7^MB.s flfcSL 5^'Its 
u itit, 7°pn°^>it, *>=LO&S =i 
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?LIts UVP'lts v^ 

^>yy $ > TJU^Viit. x 

p-h,/ux>7ju*>it, 

>Its -f h U ^ A, ^ u ^ A, -7^ 

^>^A, ^JU^A, 7J^-^Ai©iiM, x^JU 

x^y-JUZ^X 'J*>X Tiz 

?)is • -< y^co^my $ y $ y t T y ̂  - o AJ^ 
mifmibti50 

[0061] 5fc (I) 

tk M»iIt^t^o t/c, *fgB£&% 

^ ̂ JU £ ti/cib^g t & o 

[0062] j£ (I) (D4k£;ty(DfoZ>mmtLZ&. OT©<b^tlXtt^©J&T£>£o 
[0063] (1-1) Ws 0, SXttNR'i-e&y, cCC, R4(£s H, G^fr tl£ 

1 ~5®<DW&&%G LTiNT t <fcwarn zjudpjk G2?¥^e>3i±R^n* 1 ~5{® 

©S&S£^UTlNTfc <fclNC3_12s>£P j^U^Jk -€M7>/UdrU>-(G2^^^ 

]iiR£ft£1~5®©S&g£^ UTINTfc <fclNC3_12->£ p^u^u), -C(0)-

(G^AN^jiiR^nsi-s^ros^s^uTiNTt<fciN<£^^u^u)% -c(o 

) - (G2g¥ AN % )1}R £ ti £ 1 ~ 5{® © S^S £ M L T IN T t <fc INC3_,2-> ^7 • 7 JU dp)U 

), Xtt. -C(0)-€M7;UdrU>-(G2^^^)l^^tl^1~5{®(Z)S^S^^L 

TlNTti:lNC3_12^/7P7>'Udr>'U)Tfe^A\ Xtt, ^fS-NR^—Hs^^o 

Ts -NRiR4<h LT4~8M©#MHf§ffl^P*IS£ffMU cCC, §£#MH 

mu^um&^yizymtm^[,x^x^^<s G4?¥^^)i^^ti^i~5 

^CDS&S^UTlNTfcJaN, 

[0064] (1-2) X^\ 0, SX(£NR4Tfe l), Z.Z.IZ, R4tt, H ;/\P ̂ X OH&tf-

(M£M 7)Udp)U ?> & £ I#?> JIJR £ tl £1 ~ 5m (D S^S £ M L T ivT fc J; 

WSMZJUdpJU ; {gMZJUdpJk /\P^X 

1 ~5{®0S^S^:^ LTINT t i:lNC3_12i>/7 p^JUdpjU ; -

1&^TA^Uy-(1&^TA^As /\P*fy, owRxf-o-igmy^^J^fr'b^:^ 
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C(0)-(/\P^fX 

S^S^^LT^TtcUMSMZJUdrJU) ;-(XOMlgMZJUdpJk /\n?> 

, OH&tMMSSfc T)Udp)U fr b ft 2> m fr b 31±R £ tl 2> 1 ~5<@ (DS^S %M L T 

; Xtt, -C(0)-€M7>'UdpU>-(€M7>'Udp 

Jk /\p^>% OH^-t/-0-/fSM/7-'Udp</Ub>tl-2> 1 ~5/f®CDS 

&S£^UTlNTfc<fcU;3_12s>£P ̂ U^U) Tfc&t)\ Xlis ^g-T^-NR1 

-NRiR4<h LT4~8M©#Mllf£ffl^P3SS£ffMU Co 

<, IgMZJU 

dpjk AP^'X 0H&tMM£M7>'UdpJU;6^&£g¥;6v^)lJR£tl£1~3{®(Z) 

S^S^UTlNTtcfclV o 

[0065] (1-3) X^\ 0, SX(£NR4'efel'J, R4&, H, 1 ~5{®©/\P^> 

TS^ftT^TtcUMgMZJUdpJk C3_12S>£P j^U^Jk Xtt, -C(0)-(1 

~ 5 {® © € M 7 J U dp J U T S ̂  £ ft T ̂  T t <U N C 3 H 2 ̂  P 7 J U dp J U) "e £ ;6\ 

Xtt, -NRiR4,h LT4~8M©#M*tSffl^xP 

Tt<fc<, l-STO^MZJUdpJUTS^tlT^TtcUV 

Jjnio 

[0066] (1 -4) X^\ OXttST&^b'&tlXtt^CDJ&o 

[0067] (1-5) X^\ NR4-e&y, ccC, R4(£s H, 1~5i©/\py>tfi^^? 

tlT^TtcUMgMZJUdpJk (V^^PZJUdpJk Xtt, -C(0)-(1~5<@© 

MZJUdpJUTS^ftT^Tt^CV^^PZJUdpjU) T?&£jb\ Xtt, 

£-NRi£H*£&oT, -NRiR4^ LT4~8M©#M*tSffl^xPJlS;& 

<, 1 smo^i&myju^juxm^tix t <fc iMb^-tixi*^©^ 
[0068] d-6) x^\ o-efes-fb-^tixtt^ro^o 

[0069] (1-7) Ws SXh^lt^X^O^iko 

[0070] (2-1) 



WO 2015/182686 22 PCT/JP2015/065344 

X t^WSMZJUdrJU). R]K -€M7>/UdrU>-R'\ U >-X"-Rn 

. Xtt, UV-XMSMZJUdr U^-R^Tfe1^ Z.Z.IZ, RG2 

LT^Tt i:^C3_12i>^ •Zv'Udrv'U, G2 

(G3ig¥fr£>)l^ti£1~ 

4{®©S^S£^ L T INT t <£ IN-^ >ify M) t ifs^r L T INT t <fc INC3_,2*> £ • 

G^N^jliR^nsWB^roS^S^^UTlNTt <fclN^ij -ju 
. Xtt. G5ig¥fre>31±R^ti^1~5{®0S^S^^LTINT 
[i2s^fpss-efey, x"&% 0xtts(0)n-es>y, s.t>\ n&0, IX&2T 

fe'Ss 

(b) R3^\ 1~5{®©/NP^>TS^£ftTlNTt<UNCl_l07JUdrJU-efel'J, " 

X-R1^, ^©i^-r^t0|J^>Ji©lN-rtl^1^(Z)R2^:-^^:^^T, 5$-Xb-(C 

H2)B-Y-, -Xb-CH=CH-% -Xb-CH=N-X(£-Xb-N=CH--e^^tl^S,h^l'J, §£H°'J^ 

>S<h*f5^1-£^P3S£ffMU cCC, mm~3©Si&Tfel<>U Xb(iO% S 

x^NH-efey, Y(£CH2% O, sx&mx$>v. 
J*LtCDMCft*.T, G2?¥^ 1 ~5{®0S^S^:^ LTINT ti;lNC3_12 

-€M7>/UdrU>-G2^^^)l^^tl^1~5{®(Z)S^S^^L 

T INT t <fc lNC3_12i> /7 p ZJUdrJU&t/G^OSfr % t£Z>&fr 1 ~4 

{®©S^S^^LTiNTti;iN% Xlis 

(c) -X-Ritf, R3<h—{^.h^oTs 5$-X-C5_15j^||fI-T^ft£S£ffMU 

§£C5_15j^||gt&, CH?^^T1~2^0OXttSJl?^UTlNT:fcJ:<, 1~ 

5{®OTf£ffli^£#A,TlNTti:<. G^fr£>MJR£ti£1~5{®(Z)S$!S£ 

^ LTlNTt <fclN% 

[0071] (2-1 a) ±=B (2-1) iZ&l^Xs (a) lZ$m<D 

o 

[0072] (2-2) 
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;-€M7>/UdrU>-X"-(/\P^f>% 0H% -0-<£ 

M T) udp j u s. tf-o-/\P *f J €M 7 Judp j u fr b ta £ I# fr b MIR $ ti Z> 1 ~ sm (D 

S^S^LTlNTt^WgMZJUdpJU) ; {gMZJUdpJk AP^X /Npy 

ylgMZJUdpJk OH, -O-lgMZJUdpJk -O-zxP^fV^MZ^drjU, -0-C2_37 

)Vdp U >-0-% -0-C3-477JUdp U y-t>x b> tl-i> 1 ~5/f®CDS 

^S^^LT^Tti:^C3-12^^P7>'Udp>/U ; IgMZJUdpJk AP^X AP 

^VlgMZJUdpJk OH, -0-€M7>'UdpjU^t/-0-/\P^fV€M7>'UdpjU^^ 

6 & i# ̂  b 3i±R £ ti & 1 ~ 5{® (D s^s % M L T IN •r t <fc < ^ > a y m t m-s 

LTiNTt<fciNC3_12*>£nyjl^r-jl ; fe$kJ7J\,*JW AP^X AP^;® 

MZJUdpJk OH, -0-€M7>'UdpjU^t/-0-/\P^fV€M7>'UdpjU^^^^?¥ 

AN^jiiR^nswB^ros^s^^uTiNTt .fciN^ij-ju; igMzJUdpju 

, Ap/fx /Np/fy^MZv'UdpjU, OH, -O-lgMZJUdpJk -0-/\P^fV€ 

MZJUdpJk -C(0)-€M7>'UdpjU^t/-C(0)-0-€M7>'Udp U >-7 U ~)lfrb 

S^TPSS;-ii!R7J^+^>-R,^ -€M7;Udp U >-X"-R", X&, -{£ 

M7;UdpU>-X11-{£M7>'UdpU>-R11-efe1'J, ccC, R'Hi, faflkl7)\,*)W 

AP^X /NP^fy^MZ^dpjU, OH, -O-lgMZJUdpJk -0-/\P>rViI 

ZJUdpJk -O-C^ZJUdpUV-O-, -0-C3^U* U y-frbteZmfrbM 

$R£ft£1~5®0S&g£^UTlNT:&J:lNC3_12*>£P ; {gMZJUdp 

Jk AP^X /Np/fVlgMZJUdpJk OH, -0-{£M7>'UdpjU^.tJt-0-/\P>!f 

e>jl4R^ tl^1~5{®0S^S^^LTINT fc <fc 

<^yizymtm^LX^X^^l^2iy^nTJU^r-JU ; IgMZJUdpJk /\ 

P^X /Np/fVlfiMZJUdpJk OH, -0-€M7>/UdpjU^t/-0-/\P^fV€M 

-JU ; Xtt, IfiMZJUdpJk AP^X /NP^fV^MZ^dpjU, OH, -O-€M 

7 J Udp) u & tf-0-/\P tf J T) Udp j u fr b t& Z> I# fr b MIR $ tl Z> 1 ~ 5{® CD S 

^S^r^LTlNTti:lN^Ji^gu< &2m£,^nm&XfcV, X'Hi, OX 



WO 2015/182686 24 PCT/JP2015/065344 

(b) R?tfs 1~5fla©/\P^>TS^£tlT^T&J^C^eZJUdpjU-efeU, ~ 

X-R1^, tfD&'&TZ t°'J 1 -3<DR2t—#t&z>Xs 5$-Xb-( 

CH2)„-Y-X -Xb-CH=CH-% -Xb-CH=N-X&-Xta-N=CH-T^ft&S<hftl<J, I^'Jv 

£££, mttWGDggSrC&y. XbttO, S 

xiiNH-efey, Y^CH2% o, sxtiNH-e&y. 

kLt©Wcft*.T\ ffiMZJUdpJk J\U?y, /\p^rVil7J^Jk 0H% -0 

-MZJUdpJk -0-/\p<fy<£®^U*Jk -0-C2_3:P,IUdp U >-0-, RXf, -0-

C3_47JU*l^ V-fr£&£|¥jbN£>jiiR;*ft£l~5<i©«&S£^UTlNT:& J:lN 

C3_,Z*>£P AP^X t\U>f J 

OH, -0-{£®t7JU*Jk -O-zxP^fV^MZ^drjU, -0-C2.37JU 

dp \s y-0-% JkZfs -0-C3_47'-'Udp U y-fr b tl%> 1 ~5/fH|(Z)S^ 

a^LT^Tti^C^^PZJUdpJU) ; M^JUdpJU ; AP^V ; /\p 

^VlgMj^UdpjU ; OH ; -O-^MZJUdpJU ; -O-^M^JUdp U y~T 'J —)l> ; -0 

-T71;-;!/ ; -Sygl; RZf-0-/\U?S 

(c) -X-R1#, R3<h—-X-C5_1177>'UdpU>-0-C1_37>'UdpU>-X^ 

-X-C5.U7JU^T- U y-O-C^ZJUdp U V-^MLfc, 

[0073] (2-2 a) fugS (2-2) (a) tCi3*K©-fb^tlXtt^©^ 

o 

[0074] (2-3) 

(a) Ritf, u •, Ci-W7)i*)i) ; ifrByjis* 

Jk /\ P ̂ >S.t/-0-C3_47JI/^l/>-Ax <Q tl-i> 1 ~5{|H(Z)S^ 

^C3_12*> £ P 7)\ydp JU ; ^ > -tz >S £ fi§-£ U /cC5_6"> £ p 

<fclN7'J-JU ; MZJUdpjk -(XOMgMZ-'UdpjU 

& T/-C (0) -0-|g M 7 ̂  dp U > - 7 U - J £ & £ II £> JgJK £ ft 31 ~ 5{[Il (Z) g 
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; -&ffli7Jl>*ls>-R11 ; -

^MZJUdpUV-O-C^^lilZJUdpjU ; -l&BTJl* U >-0-7 >J -)V ; Xtt 

s -1&B7Jl'*U>-0-<i£m7Jl'*U>-7,J-JUT'foVs Z.Z.IZ, R1H£% 1-5 

<fctNC3.12$/^ IHZJUdpjU ; /\P^fX /\ 

• yy€M7;u^;u, -oygM 7 J u dp J u & tM)-/ \ p ̂  y 7 J u dp J u ft 

; Xlis 1~ 

S^tfMgMZJUdpJUTS^ tlT INT t <fc PSST£>£ 

N 

(b) R3^\ 1~5{®©/NP^f>TS^£tlTlNTt cfclNC^e^JU^JUTfeoT 

, -X-R1#, ^©i^-r^H0|J^>Jl©lN-rtl^1 -?(Z)R2<h-{*<h&-3T, 5$-

O-CH2-CH2-(K -0-CH2-CH2-S -NH-CH=CH-% -NH-CH=I\K -O-CH=CH-X&-S-CH=CH 

-T^$ tiz>s t & y. T^T^$ ti&mfr bMIR£ tiz> m tr u *>* >m t 

[0075] [fc9] 

iV9l rV r9" ^ <?s 
<b"1> (d-1) (0-1) (p-1) (q-1) (r-1) 

[0076] Z.Z.IZ, m^Tnm&Mm:?lZl&'&T2>WJi±<DUlZttz.Ts -fetik7)\s*l> 

>-C3_, 2 */ 0 P 7) U dp ) u R Xfi&B. 7) U dp) U fr b ft £ I# fr b jlJR ̂  tl £ 1 ~ 2{® CD 

S&S£^U RXfs gg£R2£HT£>£, Xtt, 

(c) ( I - B 1 ) Xtt ( I - C 1 ) , 

[0077] 
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[<bi0] 

[0078] fCIfi^^E^XliZ 

ft, ) 

x&;:fte>©i&T£>£, 

[0079] (2-4) fulE (2-3) (Cfc^T, (a) Xtt (b) (C§E*6(ZMb^t)X 

[0080] (2-5) fulE (2-3) (Cfc^T, (a) 

[0081] (2-6) fulE (2-3) (Cfc^T, (b) (ClEStfMbl^tlX&^O^o 

[0082] (2-7) Ritf, ; l-S^tfMfiMZJUdrJUTS^tlT^Tt 

tlWTt^CV^^P 7)\s*)\s) ; Xtt, -^MZJUdr U y~T 'J-JUTfe 

[0083] (2-8) Ritf, ; €M7JUdrJUTS^£tlT^Tt<UNC3_10 

^PZJUdrJU ; Xtes 

ji^c^istaTJis^j^ijfo&ik^x&^viko 
[0084] (2-9) Wfi\ ^*+ty-2-<( )W 4-p< p/xdp^Jk :>^P^dp 

:>Jk S/^P's^Jk X t°P[2, 5]t^^JUs 2-(:>^ P 7°P tfJU) x-^Jk 

2-(1-p<5l,'k>^P70P fJkx^Jk Xlis 3-(:>^ P 7°P tfJU) 7°P tf JUT? 

[0085] (2-1 0) Ritf, 

[0086] (2-1 1) R^\ l-S^^^fiMZJUdrJUTS^^tlT^Tt i:^C3_10i>^ 
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[0087] (2-1 2) is <7 4-p< P^dr 

*>Jk Xtes X£°U[2,5]tt?Jlss iko 

[0088] (2-1 3) Ritf, 

lNTt<UNC3_10^P7JUdpjU)Tfe£^t)X&^©^o 

[0089] (2-1 4) R^\ 2-(:>^P7°P £%) x^Jk 2-(1-p< ^Jk;^ p 7°P tf 

Jkx^Jk Xtt, 3-(^P7°P t°>/U)70P 

[0090] (2-1 5) -X-R1#, :Z(D^TZ>¥Wym(D^ttlfr'\'D(DR2t-W 

tte^Ts ^-0-CH2-CH2-X(£-0-CH=CH--e^^tl^S^:4l'J, l%¥')Vyi.mt 

ls^-r^^xPJi(ci-i)X(£(q-i)^ffML. 

-DCDWizitXT, -l&WLTJU^iyy-c^y^nyju^ju^mt^s (2-6) 

§E*6(ZMb^t)X&^©^o 

[0091] (2-1 6) -X-R1#, :Z(D^TZ>¥Wym(D^ttlfr'\'D(DR2t-W 

tte-ox, ^-o-CH=cH--e^^ti^s^^l'j, it0|ji;vi^rs^t§Afp 

3S(q-1)£ffMU 

(2-1 5) IE 

Jjnio 

[0092] (3-1) m-5U*mte?Ts H% G^fr tlZ> 1 ~5{®0S^ 

S^LTlNTt^WfiMZJUdpJk /xp^fX 0H% SH% -(M£M^JU^Jk 

-(MgMZJUdpUXZ'J-Jk -O-^'J-Jk -S-{£&ZJUdpJk -SygMZJU 

dpUXZ'J-Jk -S-Z'J-Jk -O-zxP^fV^MZJUdrJU, -C(OM£Ml7)V 

dpJk -SWHgMZJUdpJk -StOMgMZJUdpJk N02, -NH2% -NH-^MZJU 

drJk ^({fiMZJUdrJU)^ -NH-Z'J-Jk -N(€MZJUdrJU)-^ U-Jk "0(0 

)OH% -c(o)o-CHO, -C(O)NH2% -uom-igmyji^jis -C(O)N 

afiMZJUdrJU)^ CN% y£M7JUdrU>-XMGlig¥fr£>M^tl£1~5{®(Z)S 

LT INT fc <£ W£MZJUdpJU), G^AN e>jl4R^ tl& 1 ~5{®©S^S 

LTlNTt i;lNC3_12i>/7 p^JUdpJk G2£¥fr£>)l}R£ ti£ 1 ~5{®£>S^S 

LTlNTt <£ < (G3?¥^ 1 ~4{®0S^S^:^ L TINT ti: IN 
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yfiMZJUdrU>-R2\ 

JUdrU>-X2i-R2\ Xlis -€M7>'UdrU>-X2i-{£Mj7>'UdrU>-R2i-efe1'J, £ 

Z.IZS R2H£s G2g|^^)l^^tl^1~5{®(Z)S^S^:^ LT^Tt i:^C3_12i>^ 

PZJUdpJk G2g|^^)l^^tl^1~5{®(Z)S^S^:^LT^T:fci; < (G3£¥fr 

^514R£ tl£ 1 —MM(Dm&S£^ L T IN'T t <fc IN-^ >-tf >S) t L T ivT 

t i;lNC3_12i>/7 p ̂ U^-Jk G5£¥frtl£ 1 ~5{®0S^S^:^ LTIN 

Tt^fclN^ij-jk Xlis G5£¥fre>jl4R^tl^1~5{®0S^S^^LTINT t 

tt2S^fPSSTfey, X2H£s OXttS(O) nT&y, ntt 

0s 1X£2T£>£, 

[0093] (3-2) R2^\ |f|-Xtt^&oT, H ; €MZJUdpjU ; /\• >fy{£$& 

dpjU ; /NP^f> ; OH ; -0-{£*RZJUdpjU ; -O-lgMZJUdp U >-7 U-JU ; -0-

7U-JU ; -SygMZJUdrJU ; -0-/\P >f J \mC7)\s*)\s ; -€M7)1* U >-0 

yfiMZJUdrJU ; {SMZJUdpJk AP^y €M7JUdpJU&t>V\P 

£¥AVtl£ 1 ~5{®0S^S^:^ LTINT t i:lNC3_12i>/7 p^JUdpjU ; -

IgMZJUdpuv-agMZJUdpjk J\n?J\&1®k-7)\/*)\/Jk'tfj\n>fyfrbtt 

£ I# fr b jl4R £ tl £ 1 ~ 5m CD S&S £ ̂  L T I'N T t <fc I'NC3_,2 *> $ P 7)U dp)U) 

; ygMZJUdpUV-O-agMZJUdpJk /NP^fV{£M7>'UdpjU^t//Np/f>^ 

£> ft £ I# fr b jlJR £ tl £ 1 ~ 5{® CD S^S % M L T IN T t <fc IN c3_12 *> £ p y) u dp 

JU) ; -\mC7)\s*\;y-§-\mC7)\s*\;y-{\mC7)\s*)\s, /\P >f J feM.T)\, 

dp ) U S. tf/ N P >f y fr b ft £ I# fr b jlJR £ tl £ 1 ~ SiM CD S^S % M L T IN T =fc 

J:INC3_12*>£P j^U^U) ;-€M7>'UdpU>-(€Mj7>'UdpjU% /\P^rV€M7 

J U dp J U & tf/ \ P y > 4 £ I# ?, jl4R £ tl £ 1 ~ 5{® © S^S % M L T IN T 

tcUN^'J-JU) ;-€M7>'UdpU>-0-(€Mj7>'UdpjU% /xP^rV^MZJUdp 

) U s. t>v N P >f y fr b t£ %> I# fr b jl 4R ^ tl S1 ~ 5 m (D S & S ̂  ̂  L T f N T t <fc 

l/N/7 'J —JU) ; Xlis -€M7>'UdpU>-0-€Mj7>'UdpU>-(€Mj7>'UdpJU% /\ 

P^V €M dp \ pyyjbN£>&£ I# AN % ]14R £ tl£ 1 ~5{® ©S^S 

^r^UTlNTt .fclN^ij-jUjTfeS, ^b^X(£^©J^0 
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[0094] (3-3) R2^\ H% fetik7)\,*)W MP 

-€M7>'UdrU>-0-€M7>'UdrU>-7lJ->'U"e 

[0095] (3-4) R2^\ HI-Xttg&oT, H, Xtt, 

Xtt^CDJ&o 

[0096] (3-5) 

[0097] (4-1) R3^\ R32% -{gMZJUdrUV-X31-R32, -{£«& ~7)1>T-U >-X31-R32 

s R3\ -€M7JUdrU>-R3\ -M^JUdrl/V-X^-R31, -€07^ 1/>-X31-

{fiHRT^I^U-y-R31, {MZ^-UXR^ IfilSZJI/^-by-R3', X&, -C 

H=i£3l5£f§ffl^xP3STfey, Z.Z.IZ, R3H£s G2g¥fr£>)l^tl£1~5{®(Z)S 

^S^^LT^Tti:^C3-12^^P TJUdpJk G2g¥fr£>)lJR£ti£ 1 ~5{®©S 

< (G3f|A^}i^^tl^»1~4f|iCDSMS^#UrUTt 

tl£ 1 ~5{®0S^S^^ LT INT fc <£ U7 ij -jUX&G5;g¥fr£>)lJR£ tl£ 1 ~5 

f®0«$!S£# U T INT fc J: L < (i 2 PiST^ y. R32 

tt, G1^ e>jl4R^ tl^1~5{®©a^S^:^LT INT & kl^C^T7)l*)\ss G1 

^fr^B^tl^l-SMS^S^LTLNTt^NlgM^U^-Jk Xtt 

s V%tfrbMR^tlZ>}S{U(DW$kM;%:MLX^X$> ll^r-^Xfo 

y. X3H£s 0X(£S(0) nTS>y. n&0% 1X&2T&&, 

>Mo 

[0098] (4-2) R3^\ yNp/f>^t/0HA^4^ll^'b^K^tl-51~5f|il(Z)SMS 

^^UTlNXt 

1~5{®(Z)S^S^:^ LTlNTt ; /\p >$.t/OHfr£>& 

^l¥A^^^tl^1~5f|ll0S^a^#LTtNTt ; -fe 

BTJl* U>-X3i-(/\P^f>% 0H% -0-<£®t7Jl/*JkRtM)-MPyy<£®t7JU 

drJU) ;-€M7^drU>-X31-(y\P>f>, OH, -0-{fiM7^^;U^t/-0-/\P >f 

LTlNTt <£ 
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\p y T7 J u^; u & b & z> fr b g4R £ ti & 1 ~ 5<m 0 s^g £ ̂  L 

Tl^Tt<fclM£&7A>4f-;i/) ; -Il7J^-l/>-0-(/\P^>^ 0H% -0-<£ 

S&g£^LTV,NT ; -®SR7JKr-1/ >-0-(/\p y 

>, OH, -0-'f£M7>'Udpjl,St^-0-MP>71V'fgM77^dp;u^^4^?¥^^}liR 

; R3i ; -ii7JMp 

UV-R31 ; -MT;UdpU>-X3i-R31 ; HfiM^Udp U >-X31-®07>/Udp 1/ >-R3' 

ZZlZs R3HZS G2S¥fre>g$R£ft£1~5^<&S&S£#LTlNT:fc<nNC3-lz*> 

tnj>)\,*)W G2^^«b)l^^n^1~5{®©g^S^^LT^Tfe <fc < (G3g¥ 

fr AMIR'S tl%> 1 ~4{®©S^g^:^ UT INT & <fc IN/<>t? >]g) £^ ̂ T lN 

T fc J: UNC3_125>£ p T7;^ - ;k G5f|fr£1 ~5f®0gMS£W LT 

INT i <fc IN7 U -JUXttG5!¥3bN e>]14R^ ns 1 ~5{®0S^S^^ UT INT & <fc 

ini^ATPiStfe^ 

X31&, 0X«S(0)nTfey, n&0, 

G2g#&, ffiMZJUdpJk AP^X *\UfJ OH, -0-il7Jl/ 

dp;u^.t/-o-/\ p y y {fiM^^dpjUTfe y, 

G5g|&, i) AP^X 0H% SH% -0-il7J^Jk -0-{S,$k7 Jls * Isy-T'J — 

7k -o-7'J-Jlss -S-i&mr;udp;uv -O-MP^y^^JU^k -C(0M£M 

TJls^JW -S(0)2-{B;fflt7Jl>*Jl>%.V(CNs i i)<£SR7JI/=*Nk /\P>rVfil7Jl 

*Jk M^u^-JU&tmMTJUdp-jk •,•,•,) -^M^^dpuy-oygMz 

;u*Jk -\Wk7)\s*\sy-o-i\u^j\m,7)\s*)\s, M\ 

-0-(1U±©0H-eS^^tLfe€SR7JU=^JU). iv) G2S¥fre>M}R£ft£1~5flI](D 

S^S^^LTlNTt&\,\ ^y^nTJ^^-JlRXf^yizymt^bX^ 

Tt^tNC3_12v^p7;u^-;u% v) G3^(Dgfr £>)!JR£tl31~5{iaODg^a£ 

^UTV/NTfc<J;lN^ij-;u% vi) G3E¥©Sfre>M^ti£1~5®(Z)«^S£;pi 

UTlNTtcfclN^^KttaS^xPSS, vi i) -imTJUlPU>-RG 
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s viii) ^[yy-O-RK ix) -C(0)-R<\ RXfx) -S(0)2-RGT£>, £ 

ZIZ, RGtt, G2?¥(Z)SA^)l^^tl^1~5{®(Z)S^S^^ 

i;^C3_12i>^ PZJUdpJk G2£¥©SAN£>)l}R£ti£1~5{®(Z)S^S 

LT^tt & < (G3?¥A^)l^^tl^1~4{®(Z)S^S^:^ LT^tt <fclN 

<fclNC3.12$/^P7JU>r-Jk G3S¥©gfre>]iiR£ 

ti^l-S^CDS&g^UTlNTtxfclN^'J-Jk Xtt, G3^©SA^)1^^ 

tl£ 1 ~5{®0S^S^^ LTINT fc <fc L < (£ 2 PSST 

£> "J s JkZf, 

G3ig¥&, MZJUdpJk /\p/f>% /NP'fVlgMZJUdpJk OH, -0-117^ 

dpjk -O-MP^fVlgMZJUdpJk C(0)-€M7>'Udr>'U^t/-S(0)2-€M7>'Udr 

[0099] (4-3)R3^\ WS^ro/NPyVTS^^tLTlNTt .fclNC^e^JU^rJU ;-

€M 7 J U dp Is y -0- (/ \ P >f > s. tfOH AN ?, 4 £ I# AN ?, ]14R £ tl £ 1 ~ 5{® CD 

S^LTlNTt^WgMZJUdpJU) ; -{fiMZ^dpUV-OygMT7^^--^ ; 

AP^X CN, -{fiMZ^dpUV-OygMZ^dpjU, C3_8*>£P j^U^Jk -S(0) 

2-€M7>/UdpjUTS^^ tlTINT t <fc 1^7 <J-Jk 5~6I©fi^TPlS 

S.tf-s(0)2-C3_8-> 0 P 7JUdpjuAN b ft £I#AN bjliR£ tl£1 ~5{®©S^S%M 

LTlNTtiilN^ij-jU ; -{fiMZJUdpUV-C^^PZJUdpjU ; -€M7JUdp 

U>-5~6M©^S^^xPJiS ; -{fiMZ^dpUV-O-C^^^PZ^dpjU ; -

€M7>/UdpU>-0-(/\P^f>, -O-lgMZJUdpJk CN&tMfiMZJUdpUV-O-

^MZv'UdpjUAN^^^^AN^M^^tl^l-S^^S^S^^LTlNTti;^ 

7U-Jb) ;-€M7>/UdpU>-0-(/\P^f>, €M7>/UdpjU^t//\p^fV{£M 

7JU=^UANe>&£S#AN£]iiR£tl£1~5<@©S#!g£^UTlNT:& <fclN5~6 

rn.(D^m^,^um&) ; ygMz^dpuv-oygMz^dpuv-zU-^ ; -{£ 

MZ^dpUV-OygMZ^drUV-C^^^PZ^dpjU ; -{fiMZ^dp U >-S(0) n 

-ISMZJUdpJk ££(Cn&0% 1X&2 ;-<£®^U^UV-S-C3_8*>£P 

; ygMZ^dpUV-SygMZ^drUV-C^^^PZ^dpjU ; il7J^-l/V 
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[0100] (4-4)R3^\ 1~5{®©/NP^>TS^£tlTlNT t £^0^7)1^)1 ; -

TJUdp U >-o-(/\ • >f >RtfOH frb ft£frb jiiR£ tl£ 1 ~5{®CD 

LT^T t ̂ WSMZJUdpJU) ; -{gMZJUdp U y-0-\%MC7 )\s>T-A ; 

ygMZ^drUV-Cg-s^^PZ^dpjU ; -{gMZJUdp U >-0-C3_8^> £ • TJU^JU 

; ygMZ^dpUV-OygMZ^drUV-Cg-s^^PZ^dpjU ; -{gMZJUdp U >-

S-lfiMZJUdpJU ; -{fiMZ^dpUV-S-Cg-s^^PZ^dpjU ; -{gMZJUdp U >-S 

-IfiMZJUdPUV-Cs-s^PZJUdrJU ; -{gMZJUdp U >-0-(/\P ̂ X -0-{£ 

MZJUdpJk 

tl^l-S^^S^S^^LT^Tt^^ZU-^U) ; X(£. ygMZJUdp U >-

0-(AP^X i&B.7)\/*)\/RXf;\n'f;i%lB.7)\/:3r)\/fr>oti:&ffifr>osM$R^ 

ti^i~5{®©S^S^^LT^Tti;^5~6M©^Ji^^xPJiS )ZfoZ>\k 

(4-5) R3tf, (V^JU^k -€M7;UdpU>-0-€M7;U^--;k "€M7 

JUdp u y-C3_8s>£ P ZJUdpJk -l&mTJl* u >-0-€M7>/Udp U >-C3v>^ P 

7JUdpJk yfiMZ^dpUV-SygMZ^dpjU, -{gMZJUdp U >-S-|gl7^ 

dpUV-C^^PZJUdpJk Xlis -€M7>/UdpU>-0-(1~5{®(Z)/\P^r>-e 

tlTINT t <£IN tf U ^JU)T£> 

[0101] (4-6) R3^\ C^ZJUdpJk -i&mTA* \s y~C3-^> t n7)U*)Us -{£ 

MzJUdp u xs-^MzJUdpjuxwHgMzJUdp u xsygMzJUdp U V-C3_8*> 

^P7JUdpjUT&^bl^t)X&^©^o 

[0102] (4-7) R3tf, -fV^Jk -fV^V^Jk 2,2-i/7fJ^PbJk 2-7 

jU^"P-2-p<51>'U70P t?Jk 3, 3, 3- h U 7)l>t P 7°P tfJk 2-(:>^7 P 7°P tf 

Jkx^Jk 2-(*>£p:/5LJU)x5LJk 2-(:>^7 P'O^Jkx^Jk 3-(*/<7 

P 7°P t?Jl/) 7°P tfJk 2-(:>^P7°P fJkx^JU^dp^^Jk 

.X-^Jk "^Jk n-7°Pt-f V 7°P tfJU-51^" 51 

Jk -f V^JU^^Jk ^P^JU^^Jk :>^P7°P 

^Jk ^>^P 7>JUP< p 7°P tfJU) x-51 
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Jl>1 =5-)VX fo Z> fct(Diko 

[0103] (4-8) R3^\ C^ZJUdpJk U >-C3_8*><7 • 7)U*)UX&-

U >-S-l&BTJl* U >-C3-8is?U 

-ymo 

[0104] (4-9) R3^\ -fV^Jk n-fn 

[0105] (4-1 0) R3^\ l-STO/xP^VTS^tlT^Tt^C^ZJUdpjU 

•e&^b^xtt^cDJ&o 

[0106] (4-1 1) R3^\ ^XlZ'tCDiko 

[0107] (4-1 2) R3^\ -f Vy^JlXh^it^XlZtOiko 

[0108] (4-1 3) R3^\ 

-tCDiH o 

[0109] (4-1 4) R3^\ -i&BTJl^iyy-S-igBTJl^iyy-Cs^XPnTJl^Jl 

-e$>zik'&y!ix.&*<Dtk0 

[0110] (4-1 5) R3^\ ^P7°P ¥)l*3L)l3L**3L)n:'foZ>4k^Xte:Z(D 

>Mo 

[0111] (4-1 6) R3^\ 

-ymo 

[0112] (4-17)R3^\ 

(i^CDiHo 

[0113] (5-1) wt>\ HXttx^TJbiStfe^ ^t/R6^H-e^)^A\ Xtt, Rp 

<hR6A^\ ^ne>^K6^-ri>-o-c(=o)-c-o-^:—2,2-^(€M:pJudpju 
)-4-t dr v-1, 3-y> dp V ^ >-5, 5-yy <b^tlXtt^©J&o 

[0114] (5-2) Wt>\ H, Xtt, MZJUdpJk /\P >f J feM. 

(V^^pzJUdpjk i&BTJif-Jis-o-^yi/JW zhp^v^k 

MZJUdpJU-O-^VXt KlUk ^>Xth*'JJk -€M7>/UdpU>-0-C(0) 

-IfiMZJUdrJk -€M7>'UdpU>-C(0)-€M7>'U^-->'U. -€M7>/UdpU>-0 

-C(0)-0-C3_8:> ^7 P ZJUdpJk -€M7>'UdpU>-0-C(0)-€M7>'U^-->'U. -{£ 
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BTJl* u V-O-CCOMgMZJUdr U >-0-il7JUdpJk -fefikTJb* U V-O-

I&WLTA^JUS -\mC7)\s*\;y-§-\mC7)\s*\;y-§-\mC7)\s*)\s, 

•7)1* [y y-0-C(0)-0-igBT)l*)l. -i&MTJU* \y V-O-C^-CMgMZJUdp 

uy-o^<yx/-f ^SMzJUdpjuz^ 

2-^^rVfh7t:KP77>-5yJk 2~t *V-5~TA* 

U>-4—J- t; KP7 ̂  ~)lt) * 

t/R6^H-e^)^A\ Xtt, Rp<hR6^\ A^fp-nt"£>-0-C(=0)-C-0-<h— 

ft y , 2, 2-^(€M7;Udr;U)-4-^ dr V-1, dp y ^ >-5, 5-2M 

1-&. 
[0115] (5-3) Rp^\ HXti^MZ^dpjU-e^y, 3b\ Xtt, Rp 

tR6tf, 2,2-^^U-4-;*dp 

v-1, 3-sX dp V ^ >-5, 5-yy )\s%Ml&t2>s <b^tlXtt^©J&o 

[0116] (5-4) Rp^HX(i (5-2) £§Eii©x*7LJU8lg'e&y, &tfR6tfH-C 

[0117] (5-5) Rp^HX&€M:PJUdpjUT&y, 

Jjnio 

[0118] (5-6) RptfH-e&y, Rmnzwuh^it^xiztoiko 

[0119] (6) HUS3 (1—1) ~ (1—7) (2-

1) ~ (2-1 6) (3-1) ~ (3-5) 

(CiES^tl/c^TtlfrOWM. (4-1) ~ (4-1 7) (CiES^tl/c^T 

tlfrOWM. RXfs (5-1) ~ (5-6) JCiE^^nfelN-fn^©^© 

%>t\ 

[0120] (6-1 ) fulE (1 -2) , (2-2) s (3 — 2) s (4-2) RXf ( 

5-2) (Dmm(Dm^^Xh^>it^XlZ:t(Diko 

[0121] (6-1 a) fulE (1 -2) , (2 — 2 a) % (3-2), (4-2) & 

(5-2) 
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[0122] (6-2) fulE (1 -3) , (2-3), (3-3), (4-3)&tf( 

5-3) 

[0123] (6-2 a) fulE (1 -3) , (2-5), (3-3), (4-3) RXf 

(5-3) 

[0124] (6-3) fulE (1 -4) , (2-4), (3-4), (4-4) RXf ( 

5 - 5) 

[0125] (6-4) fulE (1 -4) , (2 — 2 a) , (3-4), (4-2) RXf 

(5-6) 

[0126] (6 — 5) fulE (2 — 6) Rtf (5 — 6) (D?sM(D$$.di-u5 

[0127] (6-6) fulE (1 -4) , (2-7), (3-5), (4-5)&tf( 

5-6) 

[0128] (6-7) fulE (1 -6) , (2-8), (3-5), (4-6)&tf( 

5-6) 

[0129] (6-8) fulE (1 -6) , (2-9), (3-5), (4-7) Rtf ( 

5-6) 

[0130] (6-9) fulE (1 -6) , (2-8), (3-5), (4-8)&tf( 

5-6) 

[0131] (6-1 0) fulE (1 -6) , (2-9), (3-5), (4-9) RXf 

(5-6) 

[0132] (6-11) fulE (2-1 5) , (4—1 1 ) Rtf (5 — 6) (DWM(Dm. 

6-&£>•&-? fczik'&yax.iz'taiko 
[0133] (6-1 2) fulE (1 -7) , (2-7), (3-5), (4-5) Rtf 

(5-6) 

[0134] (6-1 3) fulE (1 -6) , (2-5), (3-2), (4-2) 

(5-5) 

[0135] (6-1 4) fulE (1 -6) , (2-11), (3-2), (4-2) & 

(5-5) 
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[0136] (6-1 5) fulE (1 -6) , (2-13), (3-2), (4-2) & 

X? (5-5) 

[0137] (6-1 6) fulE (1 -4) , (2-5), (3-2), (4-10)& 

x? (5-5) 

[0138] (6-1 7) fulE (1 -6) , (2-10), (3-5), (4-11) 

Rtf (5-6) 

[0139] (6-1 8) fulE (1 -6) , (2-11), (3-5), (4-11) 

(5-6) 

[0140] (6-1 9) fulE (1 -6) , (2-11), (3-5), (4-14) 

(5-6) 

[0141] (6-20) fulE (1 -6) , (2-13), (3-5), (4-11) 

Rtf (5-6) 

[0142] (6-2 1 ) fulE (1 -6) , (2-13), (3-5), (4-13) 

Rtf (5-6) 

[0143] (6-2 2) fulE (2- 1 6) , (4-1 1) W (5-6) 

[0144] (6-23) fulE (1 -6) , (2-11), (3-5), (4-16) 

(5-6) 

[0145] t/c, ^ ( I ) L"Oi, ^ ( I ' ) 0Mb^tl©±!E 

(6-1) (6-23) IZBZm-ZtlZ^ttltMDmm-e&Zo 

[0146] mz, (I) LT(i, "FgES¥^ e>314R 

(2R, 3S)-3-7$ y-2-{[4-(2-i/^P7°P t°JUx h=^>) tf'J ̂ >-2-nu]p<^ 

JU}-2- tl h*P4ri/-5-y 

(2R, 3S)-3-7$ y-2-{[4-($/^p/s^$/JU^^$/) tf'J Vy-2-< 

2-t; KPdr^-S-^^^^dpHtVlt, 

(2R, 3S) -3-7 $ 7 -2- k h*P+ *>-5-^ JU-2- {[4- (X tf P [2. 5] t <7 $ -6->T 

tf U ^V-2-^f JU]p< 
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(2R,3R)-3-7$ y-4-[(*>£ P7°P tfJU* ^U)3JU7 y ~A]-2-1: KPdp:>-

2-({4-[(trans-4-p<51,'U:>^ P^dpdp:>] 'J ^>-2—f JU} 7° 

(2R, 3S)-3-7 $ y -2-1 K P dp?JI,-2-( {4-[ (t rans-4-p< ^7 • /s 

dp:>,/U);t dpi/] tf "J ^>-2-^ JU} ^JU^drVyWs 

(2R, 3S)-3-7$ J-b-isV P 7>JU-2-{[4-(2-:> ̂7 • 7°P hdp:>) tf'J 

2/V-2-'TKPdpi>^>^>It% 

(2R,3S)-3-7$ y-2-t; KPdpi>-5-p<5l>'U-2-({4-[2-(1-p<5l>'Ui>^P70P tf 

)l)JL hdpi/]H0|J ^>-2—T JUl^JU^dpHtVit 

(2R, 3S)-3-7 $ J -2-{[4-(3-$/ ̂ 7 P 7°P 7°P #dp *>) tf 'J V y-2-4 )U] ?( 

T)l>}-2-t: KPdp^-S-^JU^dpHtVgt 

(2R, 3S)-3-7$ S -2-{[4-(*>f k?'J Vy-2-^ Jl>]/ ^JU}-

2-t KPdp->-5-p< ^v/U^dpHtVlt, 

(2R, 3S)-3-7 $ 7 -2-({4-[(2R)-^dpHt >-2-J JU***>] tf 'J *>*:/-2->NU} * 

^JU)-2-tl KPdp^-S-^^^^dpHtVlto 

[0147] MIZS ^ (I) (Dfc&MX&^CDl&CDftZmffitLZ&s ±§E(CjQ7lT, 

(2R, 3R)-3-/7$ y-4-(JL^)l7,)iy 7 — )V)-2-\L KP=£s>-2-({4-[(trans-4-

* tf'J Vy-2-'r JU}P< 

(2R, 3R)-3-7$ y-2-t K P dpi>-2-({4-[(trans-4-p< 

dpi>] tf u $; >-2—r JUI * 3-ji/)- 4-{* T —JU) >itQ 

[0148] m (DH (I) ©'fb'n^X(£^©±iI©&'i>HJ§<h LTtis (2R, 3S)-3-7 $ J -

2-{\_2-(2-i/ 0 P 7°P P[3, 2-c] tf 'J Vy-4-^[ )\y1^^-)\y}-2-\i 

K P dp*>•-5--51)U^dp >ItXfct=t (Dik'X$> Z>o 

[0149] (g^fe) 

^ (I) ^©S*fi£££^£S$!S(Z)ffl§mcS 
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ss IZW%&X.T£<Z£ 

y7(P. G. M. Wutsmtf^'J-XT. W. Greene)H\ TGreene' s Protecti 

ve Groups in Organic Synthesis(H4jtJju 2006^)j 

-otcfot, i;T& 
T £ c: £ ic <fc y, mM © ti £ ?# £ c: £ -c £ £ o 

[0150] vxTs ^ (i) &mmt, mtm 

biTlZTjk I, tc ffliz 

[0151] (fnM&) 

[<bn] 

p°&7m&(Di%.m&%. PN(iz$;&(DGm&*mtetz0 ) 
[0152] (i - D) it, (ID (omm'BLXfM.&mz&vmzz.iitf 

•e^^o 
[0153] *£]&&, (ID 

IN. tisWTfrbtim&foT. at0.i0t^A^5ar^ 

(is Ji$J-Jl/s n-7°PAy —)l^(D 

VOuu^^y, 1,2-^ppx^x ^PP^UA#©/\ 

py V'fbj^'fbTK^ISs N, N-i/7f JktNJ!/A7$ K^T1 
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t: bti&0 t/c, ±mmtt7^t(DiM^mzt^>nt 
TJSJfcic&&&*!•£•#£> £0 LT(i, ftizmM&Ztite 

fr&iki- h U ^ ATK;^;^ 7KIt^b^ U ^ A7K;^)S^©±^S, K 
vyjisxnm&^amtfmfbtiZo ztcs m&zmmbtcmzmzmmt 
£ A\ %> Z> IN ItTMil L /eft (CJ^S-eMilf £ d <h $?£> £ 
o 

[0154] ccC, 7Kl£S©{£tiSP°<h LT(i, 

7$ j&(Di%m&P"t LT&S 

^ btl&o 

[0155] (12^) 

[<bi2] 

[0156] ( I - E) &s (III) ©jjft&^CcfcoT?#* 

^ o 

[0157] (III) 

IN. SJz^z^&temt^ximmtTs 51^0.10# 
FHAN£5Bll^ig^t"£ZtlzJa-iTfi^Ztfru$ £c ^ctffliNbti&Mt 
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<D®\£[sZl£s titers x^y-Jk n-7°PA 

j — 0)7)1 z\—)l^.s VOuut^y. 1,2-y^PPX^X ^PP/1x 

M-^dp+fX N,N-i/7fjkMA7$ 

vuy^ymtfmfbtiZo ztc. 
iztzz£'e&.fciztRi&tiim'&tii$>2>o J$&^ii2£a>0!J£ UT&. 
&£ft&iN#% 7kM.iki~ K U ^ ATK;^;^ TRUM 'J 0Afrfe}&Mr<D£L&s 

t/c, mmzm^Ltcmzm 
tfSo.it £ A\ & & IN it-eMii L /ctt (cj^s-eMnf & c: t mmwi 
•p t(fei)o 

[0158] 7$ yS©{£ISSPN<h LT(i. tert-7>dpi/tlJUtf—A. * h^p 

:>;* ^Jk ^ >'v J U:t dpi/;* 

[0159] mzs tuiB (I -A) %%&z. 

tbVZZo 7< y&(D&m&PNt LZs tert-7" hdp 

1,4-y>dpHt>. h^bTKIt KU7>'U^Pit 

iMf-eMHf & d <h iz i; y n 9 d <h -c $ £0 

[0160] (f§3Sa>£) 

[<b13] 

H^R1 

(V) 
(l-D) 

U£J$itS£^-to ) 

[0161] (I-D) (i v) (v) ^©sj^^efcyffi) 
c^T\ L©j$HS(Z)$y(c&, AP*fy^ *$yxjisfc=jis* 

*Sss h u yjitn^tyxjifo-jit^iss P- hJUxvTjk^xju^dp^ 

S^^'a z£.tl£>0 
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[0162] dCDjsj&'ett. (i v) (v) 

L< (i0°CA^180°C(Cfc^NT. ®t0.10t^~5B^ 

mnt&o -?<< 
(DMtLXlt, 'C/tfX MUX dpi/[sy^(D 

35^1&®Hk7km$%s *>*x^H—^Jk 7h7kh'P77>, 1,4-y>dpHt 

X 1,2-*/* hdp ->x^ >^©x —$/£pp^*X 1, 2-V 0 P P 

x^X £PP<lNJUA#©/\pyWb0^b7j<^ll* N,N-^fJl/^Jl/A7$ 

K\ ^^UTJU^dp^ K\ Mtx^Jk 7-tr h- h luu&t/d ;t^£>(£>;f^b^-

t);6^^f£>;t^£o m&(D{mztes K 'jx^7$x yy V^PHMUX^U 

7$X £ U ^A^dp^^^^ K\ \,%-*/7*fl^>^P[5.4.0]-7-

^V^-tzX n-^JkJ ̂ A, tl U ^Atert-7" hdpi/ K#0^8J&S, 

It^h'J^A, A, 7K^b:J- h U £ A|©||i 

^bx h^-n-7>JU7>^x^A^©*@P^E!]M$©#£T 

[0163] [£&) 

S. R. Sandler^t/W. KaroH\ TOrganic Functional Group Preparations] 

% H2jtJju l§1#s Academic Press Inc.% 1991 ̂  

r^b¥Ii^(m5te)j 14#(2005^)(^L#) 
[0164] (^(Dimm.)£) 

en mzs ^TMt, ?m 
mtUs z.tiz^-ox 
, sy©^ (i) mtt;^ik%z>z.tifz^z>0 

[0165] (Jim^D 
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[<bi4] 

R' 
2 

R \ P"R 

O + HO-R 
(2) 

(»-A) 

[0166] Ib^t) (I I -A) (1) (2) £(Dytm&.fclZ£i>) 

t# & Z. t. ifX $ & o 

[0167] dCDjafo-ett. d) (2) 

K£L<MX>frt>mxxz&^Ts jit0.i0#^~5ar^is#f 

LTli, i/ 7 y ^ f b > h 'J -n- /f 7 > (CM 

BP) , 7 y ^ f U V h U ^ f > (CMMP) (D2mtfmibtl 

&0 zzzm^bti&MtvmtLTits i&izmMte-zti*>•&> 
% MUX *islyy^(D^m^1t7Km^RtfZtlb(DM^fr^ifbtl 

[0168] t£M) 

nmi%A, MU J: 9, *i&^c<b^1&£afe, 1997, 55(7), 631-641 

T. Tsunoda et aL, Tetrahedron letters, 1996, 37(14), 2459-2462 

[0169] (Jim^j5£2) 
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[-fbi 5] 

(I I ) (is (3) (V) ©JSj&lCcfcy ?#£££# 

-e$£0 

[0170] 

[0171] (Jim^j5£3) 

[<bi6] 

[0172] (I-Il) 

(5) teik-SM (4) >M&&^g©$Aic<fcy?#£c:£tf-c$£o 



WO 2015/182686 44 PCT/JP2015/065344 

[0173] (IZI1) 

ft'pll (7) 7 -f > ̂ Jk> 'f >SJ^(Finkelstein react i on) 

(6) ©a^^fbiCctyftad^tf-e^ao 

[0174] [£&) 

Chirality, 2011, 23(1), 24-33 

[0175] (lEIi) 

(8) Ib^t) (5) (7) £©£]&l;:J;y?#£d£tf 

•e^^o 
[0176] d©sj^-m. (5) ^b^ti (7) 

mm^\ ztiboMGynZs &£P~F 
ifS L< tt&ipfclcfciNT. &t0.l0#^~5B^ig#-r£o d 

z.um^bti&Mt(DmtLTi£s ftizmMte-ztiters ^>-t?x MU 
x>% dri> U>^©^^^b7j<^Ss S/x^JUx—^Jk Th7th'P7 

l4-^t*+)-ys 1,2-^ hdri>x^ >^©x — T^UiH* 

tfdfte>©$I£-tltf#tf e»^o J&S©0!KCtt, 7 7°PH°;U7 

$ K\ h'Jif^/rx 

^kX>^K\ 1,8-y>Hf ^^^•[5.4.0]-7-r>>^-tr>% n-^JkJ?1 

j^It^hUt7A, JfcMti'JO&s %&-£*> OA. TKSUb 

•f h <J OAs tl'J ^Atert-7" h^> Ki©liII^Sft£0 

[0177] [£&) 

Journal of Organic Chemistry, 1990, 55(20), 5525-5528 

Tetrahedron Letters, 2000, 41(33), 6523-6526 

[0178] (i0Il) 

(D (8) Qm&m\t&^z&i')mz>zt.±^^z> 
o 

[0179] d©j5j&tt, TKHUHSITS 

<b^tl (8) £#)SM$#£TT\ ^iPTA^JPi^T. fc?£L<& 

i^-sa^is^-r^d^tCcfcy^T-pzt&v$&0 tittleu 
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SITU— V >7)1, =?^ — —v ^~,/u=f CD ~ y 

&? jS (C ̂  b> ti Z> o 

[0180] [£&) 

S. R. Sand ler^t/W. KaroH\ TOrganic Functional Group Preparations] 

% H2jtJju H1#% Academic Press Inc.% 1991 ̂  

a^b^n r^b¥iijS(m5te)j 14#(2005^)(^#) 

[0181] [>fb17] 

OH RPVRP2 
MeO OMe D3 

K 

RP1_RP2 

O^o 

X-R 

COOH {10 
HO. 

HNkpN 

(9) 
ss-is 

H ^kpN (11) 
l-is 

+ 

H ^-VpN ( III ) 

[0182] (I-Il) 

ik-SWa (9) d o) £p- h,/ux>7jkiN>itn0|j V~oA©# 

Ib^rt) (11) o ZLfiDixJfc 

s<yMy, MUXX dpi>u>^©^^^b7j<^Ss 

Jk 7h7kh'P77>, M-^dp+fX 1,2-$;^ s^s>x^y#©x — 

y^PPp^X 1,2-V 0 PPX^X ^PP/MAi©AP>f> 

P- MUx>;uk*>I£H0'J 

A#STt\ ^PTfr^pft^ ifS L< &40~120°CT\ 10#F^~5B^J£# 

TZZtlZ&Vft? Zttf-ZZZo 

[0183] ZiHZ, 7$ J&(D{%m&P"t LT(i, tert-7" h dr^JkK-Jk ^Kdp 
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btiZ>0 

[0184] (IZIg) 

ittity (11) (1 2) ikatytl (III) £4k&W 

(1 3) JxJ/£U£% TJls^S (11)^: 

y^OAiS-T V 7°P tfJIs7$ KVMM U fcUs (1 2 ) £PBr3"e7°P 

Ml/ 

IX \syW@>1£^t§.Ezik7k-M$SN yifiH-rJk xK^t.KP7 

^X 1,4-i/X*y-y, i,2-y7 Kdri>x^>#G)x—7^m, ^PP^ 

*x i,2->>^nni^x ^pp^JUA#cDMp^>>(bM^7X^IS^a)J5 

^TfrbtmTs ts-t. L< W^P-fbT, 1B^~50 

Palis# t" z> z. t tc J; y tj 9 d <h -c $ &Q 

[0185] (9 

) £EtN££££J;y, mMCDftftBBg^T £lb^$l (I I I) £$^it 

o M(C. -NHPW^-r-5^^*0itftI3S(Cj;oX(i, 4b 

^ (11) Hb^t) (12) ©J5J^0t(C h U y 

[0186] [«) 

Molecules, 2004, 9(5), 365-372 

Tetrahedron Asymmetry, 1991, 2(7), 705-720 

(Jim^J5£5) 

[0187] (Mb 18] 

fb£-$i (i 4) <^b-£ti (1 5) frbit-Sty (3) 
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3) ^list/Kilt, (I V) 

LT^T9 z£tfv$&o 

[0188] 

t (Dffe, ic & & © s ̂  T mM © Ji^Kb^ti £ f# £;: £ -c £ 
So 0U3.1& ^T©J5J^7>dr-A(C|E®©^)i^:ffllNT (5-A) % (5-

B) , ( 1 — A) . (3 — A) „ ( I I -D) I I -E) GMb^tl£ 

t# •!> il <h frV $ •!> o 
[0189] 
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[<bi9] 

(JS*. RHt, R32s R31X(i-€M7>'UdrU>-R3i-eS)l'J, R37&, 

$ti%> 1 LTiNT t <fc-i&myii* U >"X3 

ti& 1 ~5{®0S^S^^ LT INT t <fc R31% 

-€M7>/Udr U >-R3\ -€M7>/Udr U V-X3i-R3iXtt-<£®l U >-X3M£M 

7;UdrU>-R3iTS)So ) 

[0190] 5$ ( I ) (DitSmts jSSHb£-tk £>£IN& 
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<fc y 
[0191] m&s mmis tti±i. fimzihits at 

UTfr&feft£o 

[0192] zmomfetetes jg^^ji^b^ti^jiiR-rsci^^cfcy^-e^. &%> 

sx&ittW7^\s*^-mzm< #sy aeinb ̂  -.m 
^fc^P7h^7 7-f-i) iCctyft^tu t/c, 

-SMifrbgkitTzztb-ezZo 
[0193] ^ (i) OTtmi^c^ysiggL/co 

$®Mb£-$i©fflfitt7 'J—£0 

[0194] (1 ) 

7'^ 'v^'f X Ls 100000 x gT30^^Jpjs/[> 

t&ZtXIRM%:<at}$<7n y-A^ifco IXt#L/c$^Px/-A (^>A 

LT0.55 jug/wel L) (^ ̂JU7JU*^> K (DMSO) , « 

JS0.1X) XMI^b^t) (^Hb3, It*>j§]t10 MM) tmu^tcfe, lt«]t 

#25 MM(C&£<*:9(CAVP»JPU 37°Ceih'J7MP 

Mt (TFA) 7j<^& («Jt1%) ^»LTgmSJ^^{¥±^1±/cm. gg#f 

£AVPfi£f|fi##r& (MALDI-MS) £ <fc oT^fiUfc0 ?# ^ tl/clSHi: y Log i 

stic0j§;£T\ L/cPV h P—JH#0AVPfi©Ji'>^:50XPMt"S 

W^b^»JtIC5Jit (nM) ^IRAP^ttPlS^ffl«h LT^I±lL/co &fc\ £b& 

m§E##0iJ 1 OMb^tk (2S,3S)-3-7$y-2-t KPdp^-5-^51 

jU-2-({4-[(trans-4-p< P/s>dp:>,/U);7|-dr:>] tf U ^>-2-^ JU} p< -^JU 

)/sdpnt>lt ##$J 2 OMb^tk (2S,3R)-3-7$y-2-t KP 

dp^-5-p< ^-JU-2-({4-[(trans-4-.?< P/s>dp:>,/U);7|-dr:>] tf U Vy~2~ 

-f JU} ^ imI^im^:ffil/NT|W]^ll(CiS,|^^:tT'^ /cQ 

[0195] RXfmZlZ^to P-LAP07V S^^EP^-eS) 
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T&£2ft©:fi:ftSBStfS (2S)-C£>£##0iJ 1 RXf2(Dlt^mt, 2fe©iift 
IBS^R (2R)x$>^mmmit^tttLx, iRwiz&zMPftMzm^tzw 

d <h Z y s 2{i © Sift IBS tfAVPtffl? 
A. £ d <h Jb^lt ̂  tl/co 

[0196] (2) t: hP-LAP(hP-LAP);£t£Pi#^ffl 

'J/t^x^i/a y hP-LAP (J Biol Chem 1996; 271: 56-61) ̂ r-

100000 x g-C30£ff^ 

Si/Of £ £ <h-ehP-LAP£#fr$ £ • V-A^rlXt# L/co SXf# L/c$ £ • V-

A LT0.5-1.5 jug/well) (DMSO, H&US0.1%) X 

(&£b3, li*}j§]t 10MM) stit>lJt#25 MM(C 

&£<*:9(CAVP»JPU 37°C-ei0t^J5J^^1±/co TFA7K;^ («Jti%) £ 

»LTgiisj^£{¥±£i±/cm, (MALDI-MS) 

(Ci; L/co y Logistic0J§;£T\ }^l»JPL/c=l 

y^n-jumvkwmvm'p^nmmt^mit^mmcsM m ^th 
P-LAP(hP-LAP)LTll!±!L/co 1 RXf^2 iZTjkto ^ 

jfeWb^ti tihP-LAP (c & & MP#® * &$? (c PI# I- & d <h tfmm $ titca 

[0197] &fc\ m=E^1 ExMl^b^t)©^«y#^£. - & 

S-Hi##0iJ1 0Mb^tl£. S-2tt##0iJ 2 0Mb 

[0198] 
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[H1] 

Ex 
I RAP hP-LAP 

Ex 
I RAP hP-LAP 

Ex 
I RAP hP-LAP 

Ex 
ICso(nM) ICso(nM) 

Ex 
ICso(nM) IC50(nM) 

Ex 
IC50(nM) ICso(nM) 

1 1.5 3.2 34 48 33 69 7.3 8.6 

2(1) 1.8 4.6 35 10 15 70 13 17 

2(2) 6.0 6.8 36 4.9 2.6 71 15 45 
3 1.6 2.5 37 2.9 7.8 72 0.77 0.94 
4 1.7 2.4 38 4.1 10 73 1.1 1.6 
5 2.3 7.2 39 33 17 74 5.3 9.8 
6 1.2 1.3 40 8.0 3.0 75 1.2 2.3 

7(1) 8.9 4.5 41 1.8 4.2 76 4.9 17 

7(2) 200 - 42 3.8 3.8 77 8.8 2.6 
8 170 - 43 1.9 2.8 78 6.7 4.0 
9 1.7 8.5 44 1.9 1.8 79 33 30 
10 4.9 16 45 0.42 0.89 80 6.4 6.5 

11 23 52 46 12 4.0 81 6.5 3.8 

12 30 21 47 2.0 1.5 82 1.9 3.6 
13 1.3 1.0 48 5.2 1.6 83 4.3 24 
14 1.5 3.1 49 4.1 2.9 84 2.7 3.7 
15 11 7.2 50 14 13 85 110 -

16 8.6 14 51 13 16 86 6.6 5.9 

17(2) 11 8.6 52 8.8 4.0 87 1.4 1.3 
18 11 5.6 53 290 - 88 2.4 12 
19 20 34 54 10 10 89 12 9.0 
20 2.4 10 55 1.9 2.1 90 1.0 0.95 

21 4.0 11 56 1.8 2.0 91 15 16 

22 250 - 57 130 - 92 1.1 1.2 
23 8.2 13 58 1.3 3.0 93 4.1 5.2 

24 6.2 4.0 59 1.7 4.4 94 6.8 9.1 

25 2.7 1.8 60 2.0 1.6 95 1.5 1.5 

26 5.2 1.9 61 1.9 1.8 96 8.7 6.9 

27 9.5 8.9 62 290 - 97 2.8 3.0 

28 1.2 2.9 63 34 63 98 4.9 3.2 

29 2.2 4.1 64 7.6 4.6 99 7.4 43 

30 11 2.7 65 39 22 100 2.0 3.0 

31 27 20 66 1.9 2.3 101 200 -

32 120 200 67 1.9 1.8 102 6.5 7.2 

33 2.5 1.5 68 5.4 * 22* 

[0199] 
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[H2] 

Ex 
I RAP hP-LAP 

Ex 
IRAP hP-LAP 

Ex 
IRAP hP-LAP 

Ex 
ICso(nM) ICso(nM) 

Ex 
IC50(nM) IC50(nM) 

Ex 
IC50(nM) IC50(nM) 

103 1.0 1.4 118 35 120 133 1.0 7.1 
104 21 26 119 3.3 13 134 19 27 
105 0.62 1.9 120 3.7 9.7 135 15 31 
106 2.5 8.7 121 1.6 13 136 4.8 5.5 
107 1.7 4.5 122 4.8 26 137 3.8 13 
108 2.1 4.5 123 6.1 35 138 14 18 
109 35 74 124 0.92 2.9 139 8.5 15 
110 9.8 46 125 0.90 5.2 140 3.0 14 
111 3.2 17 126 1.5 4.2 141 2.0 21 
112 26 49 127 2.0 10 142 2.6 21 
113 12 32 128 6.5 6.0 143 1.9 13 
114 13 84 129 55 98 144 2.9 21 
115 8.1 38 130 3.3 51 145 0.77 1.3 
116 4.0 21 131 0.91 4.9 146 19 24 
117 15 7.9 132 1.8 5.2 
S-1 2,400 - S-2 5,200 -

[0200] (3) (*£•£-£) 

(10% K\ 10%7°Pt°U>yu =l 

-)\sRWQ%m%7k) iz&mu 77hi:gP^Lfc0 

CD<^£&^L/c0 ^©10tr^ti(C7j<^«h LT30 ml/kgroHgTK^^y MC3$ 
frJ&^L/co ^©ti10tP^©J*m£}iy£L ({S Ls 0.3 ml^0®fitt0 m[£ 

MLfc) . TK^fitcM-rs^firoty^ (J*l#>«) £tl!±!L/co 

[0201] -F^tCcfcy, (%) £nai 

UfcO&i#4~50iJ)o 

(%) ={[(}^^¥©®^)W)-(^^^©S^)W)] 

/ } x 100 

[0202] ^ (I) ^i-DfrCD^Mimt^'tyiZ'D^X, 3 mg/kg$^ 

0t©PI» (%) £^3(C^t0 {S Ls *£{«L/c{it&, 1 mg/kg£-50#0PI 

(%) o 
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[0203] [^3] 

Ex mmm (%) Ex mwm (%) Ex ®W(%) 
1 88 28 92 103 92* 

3 59 29 93 105 98 

4 93 41 55 110 57 

5 90 55 91 111 57 

6 96 83 80 119 97 

9 82 84 64 139 90 

18 52 88 89 143 100 

20 94 92 61 

[0204] y, 5$ ( I ) (Di b-smts MPi-tmmmZfo&P-LM (IRAP) 
fti±m\iP(Dfim?k$m{.s 

[0205] (4) h*/c*yjmi$ mn&s-) 
mmzlttmWistar^y K^rffl^/Co LT15 mL/kg(Dm 

me# 
lZ\M.m(D3Qjd-Fi\(D$^mt^m(DMm7k%::7 v h 

mmjzxmvMLxmrnimttm#u/cQ 30#p^fcy 
^ ( I ) (EX-a : ^«yi7(1)(ZMb 

£•$1100 mg/kg, Xtt, EX-b : ^^11050^^130 mg/kg) X&dDAVP (30 

yu-g/kg) (10% N,N-i/7fJkMA7$ K, 10%7°Pt°U>y 

U P-JU&t«|g^7K. 3mL/kg) U&P&-5 Ufc0 && 

^(D-j5(Dmz(Dfr^2mmmt3mmm(D2\g\ 
, j£3]P©7.k^£ LT15 mL/kg^^^TK^^lJ^^U/co LX^MCD 
't Jx-^1 L tc Veh i c I (C M (C )j| JPTK 't fr o /c0 ii JP 7j< 't fr o tc£¥ 

JCOlNTtt. ¥$U£$^30tP^i (2®S©jiijP7X^iStu) CSiU 

¥&tt£^40#p^c$ifii£fTc>T. K >J 

oAmfc&Mfcu mm%(Dmt*i- K >J 
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K 'J 0 IZTjkto 

[0206] [^4] 

&# 3 mmm 4 mrm 
Vehicle Iff 140.6 ± 0.4 mmol/L 139.6 ± 0.2 mmol/L 

EX-a &5-M 134.9 ± 0.4 mmol/L 133.2 ±0.7 mmol/L 
EX-b 140.4 ± 0.4 mmol/L 139.2 ±0.5 mmol/L 

dDAVP &tj-M 132.0 ±0.4 mmol/L 128.0 ± 0.3 mmol/L 

[0207] U0EX-a£-5S£ EX-b&^&tMDAVP&^-e^ $®Hb£ 

20tP^i(cM&B£j5£#{¥±U t(D 

EX-b£-5s#-e&. y»j^tiT^/c®^#)iJP7K^ 

^csnux yeh\ciem<o^m.mm^vmmm<o 
W&tfftbUtcc -J5s dDAVP^^-eti^PTK^m^S^^P^^IE^^ 

nm^tc (^ 10m) 0 

[0208] Vehicles EX-a£^l£Rtm-b£^l#Ttt£^30^mM0^m©lfiU8t* 
•f K u o Amjkoi&T&mfrzfo-itctiK ddkw^mxizunborn^ y * 

h U ^A^jt©€W>e>ft/c0 dfttt, jiflPTk^lc <££{*; 

MT^C£EHL/CM^ h u 

(^4#BS) 0 

[0209] m^mrnmtmmmmz^yistw^tiTfey. ®fyic7j<#gisx 
Lfci|p> AVPjg££<fctf#$tf$i'>U *yj*(C^£d<h^n£>tlT^£0 ± 

§E©i£H<±: y. ^SttAVP^r^Uffl L/c P-LAP PI# (CS^ < £ 
®iUfc7K#miXtf&ofc£ LTt^SttAVP©)jiS€T(Ci; 

-^T'ZfDljiftMWmtfM^tZtclsb* K U 0 A)m&^(D§3Mt>i'P'tZ. 
^Z. t A^Pt^ti/co it ( I ) (ZMb^rtHis V2g#ft^S!]^(cM^ 

[0210] ^ ( I ) (D4t£tyXWt(Dik(D 1 ffiXtt 2 LT#^t" 
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ZLttf-Z^Z o 

[0211] ti 7iz)l>#k H5ft&k Ms y&frMlz&zmn&S-s 

x&s Mm. HMF»3. mt 

Zfc> 
[0212] mu^(Dtcisb(Dmmmtyt[,x^ M. 

£c lffiX&2'>& 

£i\ L< umpmm(Dy< 
AAxm iuxtct^o 

[0213] mn&5-<Dtctb<Dfofa$&j&mz. nsiwtcfF^^ni>?L^j. m 

ftwvk m7Limm7kx&±$ x^mmnrn^ 
rai^cqr^b^ um$L mofc&k ^ 

[0214] #gpf^0fc«)0;iM(i, H s © zK 14 X & # TK 14 © m M, K£0X 

#7Xtt©)^U«h LT(i, X-JW^vteTJlsZi 
-)imt?fo%>o £££#3Hb£!k B&H&k UM#k ?L 
4b£0. #tfc&k ^•MltMs zti 

7- 'J 7fta7 -f — £:jfit~/Jii/§k ^tls 

lb£ti£0 ^/c, lj£ffliulc&sHi7j<x& 
II©aitffli§I(ci§lX(iIILttfflti.c tbx$&0 

[0215] 5S (i) IB©^M^ M^fcym 
001 — 100 mg/kg% fc?L < (£0. 1 ~30 mg/kg% jElCfc? ̂  L < (£0. 1 ~10 mg/kg 
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y ^0. 0001 -10 mg/kg^jg^-e, 1 

anu-miu^^^T^-rso t/c, M^fcym 

001-100 mg/kg£1B10~^&®lC#ttT£-5-r£o 

14By#£#JtUT®*0ii^CJ&i;T&:t$fc:££ft£o ^ (I) 

SflSiCDf®5£L< 1 B1®*&&&£ WiftMSiiu 

# & d t mrMzfcz m t>i?h & 0 
[0216] ^ * 

^©HHM^ctltt0.01~100fifil &£fi*§<h LT(£0.01~50fiM%©^ 

[0217] ^ (i) ©ib^m. tu$©5$ (i) 

SIX ttpJfM©0#^RS££lNT&-5UT 

ui^o met^s^y^, SB^yefeoTtsy^tc^y-fb^nTiNTt <fciN 

o 

njfeflj 
[0218] £XTs ^wy(cs^$, ^ (i) (Ditsm(Dmm^^bizmmiz$mt 

Z>o &fc\ TIB^Wy(C|ES©4b^(C®^^tl^t©-e(£^^ 
o t/c. m^t^mm^mmuz, 
tlTjkto t/c, 5& ( I ) 

^ (I) <D4k-&tylZZtlb<D^fe<D%& 

[0219] &fc\ *gPMffl»(C£LNT. lf!t±. >j§Jtmol/l£M<h LT^fc flUtf. 1 

ufrmti- h U £ A7K;^(£imoi/i©7j<I^b^ h U -5 A7jc^src&£ d £ *M 

[0220] t/c, ^WJ, 

&>Z>o 

[0221] DMF : N,N-i/7f JkMA7$ K\ AcOEt : AcOH : Mt, THF : 



WO 2015/182686 57 PCT/JP2015/065344 

Th7th'P77>, MeCN : Tiz h — h U Jk EtOH : JL$ J — Jk MeOH : * 

$ y-Jk DOX : 1,4-^dpHtX DMSO : V* K\ Et3N : h U 

X^JUZ^X DIPEA : V4 7 7P tMUX^U^S X Pd(0Ac)2 : V 

7 A, Pd/C : A^7A|lJ#j^||, NaBH4 : 7m4kfrOmi~ K U ^A, LDA : 'J 

^0 ASM 7 7°P K\ CMBP : K 'J -n-y'^JlsfcXfc^ 

X CMMP ::yy J *=$-\sy K 'J ODS : ^7^T^Xk> lJ)l 

s PEx : Ex:^»y#^, REx : PSyn : mm(Dj5:&V 

syn: str = 

(Me : *^J[/S Et : X-^Jk cHex : i/$ P'vdpS/Jk Boc : tert-7" h dp 

-ytlJVtf—Jk Ph : 7 JL—JUS Bn : <<yi/)[/s tBu : tert-"/-^-jk TIPS : h 

U -f 7 7°P t°,/k> <J JW TBDMS : tert-7(V* ̂ )l) is 'J )l) , DATA : 

ESI+ : ftfi##rlC£tt£m/z{ii (>T * Wb&ESI, Iff^J© 

&^*I£[M+H]+) % APCI/ESI+: APCI/ESI-MS (*tlJ±4b^ ̂  Xb&APCI, AP 

CI/ESmAPCI<hESI©^0t)iy££ItO*'t£o KfrU CZ)^V,NJ#^r[M+H]+) , EI : ft 

H^Xb&EI, ff<<J©&^il£[M]+) . RXf, CI+:ft 

fi##rlC£tt£m/z{ii (-f^Xb&CI, ffy ©&^Jf£[M+H]+) 0 

[0222] r*j tftt-ztitcik-smzs 

W&.W~21bZ>Z.ii%^to r#j 

M Us •I>R<h 

S(DW^tyVh^bZ.t^, RXf, r#2j 

S£^U M(C7Jk*dpS/ KS^MC Ml" £R<hS©;Fb£t)T 

fczzt*. r$j 

M(C^i>^P[2.2.1]^70h-2—exoW(DVT^\s 

2HCU£^©lbl^t);fcj^Itj^T&£d<h£, 3HCUi^©lb£ 

M(c, £=*© 
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[0223] 'fb'n^CD-pp'^i(CACD/Name (f£H3=rtiL Advanced 

Chemistry Development, Inc.) IICD-pp-^ V 7 h LTlN'I>i§'n 1ffoZ)0 

[0224] t/c, RINT-TTRII£ffll\ mt 

: Cu% mn%t : 300 mA, WBEE : 50 kV, Ht>7°'J : 0.020° , 

Jt:4° /^\ $J| : 1.54056A, &y£[I]#f£iBH (20) : 2.5-40° ©£# 

. m%.0kmz£?T 
z>$>(Dvfoz>-frib, 

mm*. (20 r )) 
±0.2° (D 

mm £ n & <h ams n & o 
[0225] 1 

yjl^ymm%Ts (3R,4S)-3-[(4-t Kpdr^eu ̂ >-2—r^U)^^^]^ 

—f 77>,iu-3-(p< hdr^>p< h^>)-i-(p< *^-^)T^Vy-i-^y 

(150mg) % 2-->^ • 7°P y — )l (116mg) $.?>'hJUX> (1.5ml) CD 

M&rnzcmp (0.353ml) £JPPU 150°Cei# L/c 

o tf^tl/cS^Fb^^^^t-e^ti, ^lJ^^J^7A^P?h'/77 

-T- (^dpHt>/AcOEt) t#<QtlfcfbcT^<hMeOH (1.5ml 

) (DM&mzGWmfci- K U t7A7K;^ (1.5ml) ^JPx.50°C"e20t^|i# L 
fco f# b ti/cjxJtx;Fb^£t ;lJ±T-e;I!fsL/co %bUtcB 

;l<hD0X (1.5ml) 9MJ^I£ (1.5ml) £JPPU 50°Cei 

mmmwLtco m^niET«Lfc0 

t#£>tl/c^;l£ODS;b^A^ h^77 < - (MeCN/0.1%Mlt7K;^)S) 

^TffML/co t#^tlfclb£^CMeOH<hMeCN£JP;i/cti, ?#^tltcM&tyfr 

e.M^SSU T. (2R, 3S) -3- 7 $ 7 -2- {[4- (2-> ̂  • 7° • U x h dp S/) tf 

U ^>"2—r KPdp^-S-^^^^dpHtVlt (27mg) 

L T t#/c0 
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[0226] mmm2 
(3R, 4S)-3-{[4-(2--> ̂ 7 • 7°P h *is) tf U Vy-2-4 )U] * =j-)\A~4-[ 

(3-:>^P7°P hdp:>p< S^s»-1-(^ hdp:> 

(121 mg) <hTHF (5ml) (1.1ml 

) tttoXs 60°c-ei0t^it#L/co mbnm 

i±TvmmLtc0 (MeCN/0.1% 

zm^xmrnu d) (2Rf3s)-3-^$y-4-[(4-^pp/s^$/ 

)U) X dp ]-2- {[4- (2-*> ̂ 7 • 7° • H°JUx h dr *>) tr U V >-2-4)U] 3-)V}-2-

kh'P + i/^Vi (26. 8mg) <h (2) (2R, 3S)-3-7 $ 7 -2-{[4-(2--> ̂ 7 • 

7°P t0>/Ux hdp->) t°'J ^>-2—T jU]p< ^>/U}-2-t KPdpi>-4-[(4-t KPdp 

:>^dp:>jU);tdp:>]7^>It (31.7mg) LTt#/c0 

[0227] mfe0iJ3 

(3R, 4S)-3-{[4-(i/^P^dp^>/U^dp^)H0iJ Vy~2~4 )l~\ * J-)l}-4-4 7 

7>;U-3-(p< hdpi/)-1-(p< h dp'i/.X J-JV) ~7M^-*Jy-2-^ y (85mg 

) <hMeOH (1.2ml) ©;f^tHC6M7KI^b^ h U 0 ATK)^ (1.2ml) £JPPU 7 

0oC-e4.50tP^*!#L/co (1ml) £ 

jp;i/co 50°c-ei.50# 

o gg^£0DS*j =? A^7 P7 h 9=? 7 4 

- (MeCN/0.i%Mit7j<;^) zm^xmrnbtco 

mmvrnmmm^mzmmLs ;^£;$j±T^£U2R,3s)-3-7$y-2-{[ 

4- (*> 0 P ̂  dp *> ju t dp *>) tf U *>* > -2—r JU ] * ̂ )U}-2-t: K P dp *> •-5- ^)U 

^dpHtVlt "iHItill (54.6mg) £ [§{££: LTt#/c0 

[0228] HMJ4 

(3R,4S)-4—T V7'fJH-(^ hdp->p< hdp->)-1-(p< hdp^>^JU)-3-{[4-

(XH°P[2.5]^^7^-6—eu ̂ >-2—r ;U]p<51>'U}7-tf51^>-2-

ty (40mg) (hMeOH (0.5ml) ©;Fb^(C6M7KI^b^ h U £ ATK)^ (0.5ml 

) £JPPU 70°C-e50tPPm#L/co 6MJ^It (0. 

5ml) £JPPU lUTtlilfco ffsftfcggjSlClM^ (1ml) .hMeCN (0.5 
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ml) ^-ei60t^S#L/co ?#e>ftfcM£$l£0DS;*j7A?PT 

^7-f- (MeCN/0.1%4iltA^) ^IN-aiaU (2R,3S)-3-77$y-2-t 

K P =£ *>-5-* ̂ JU-2-{[4-(X fcf P [2. 5] £ *-6--f JU£ 'J *>*>-2->T 

;U]^;U}^dp^>St (8. 2mg) %m&£LZmtc0 

[0229] ^»y5 

(3R,4R)-4-{[(i/^P^P t^U*?Jl/)*Jl/7 7XJl/]*^l/}-3-(p< S4fs> 

^ K^i>)-1-(^ h dpi>p< ^JU)-3-({4-[(trans-4-y P^dp;>jl/)^ 

+ $/]tflJs>*>-2-'TJl/}p<^l/)57-t?fls>*>-2-^-> (39.7mg) £CH2Cl2 (0.5ml 

) 7i^PStl (0.5ml) £fip;u 

gijSlCMeOH (1.5ml) , 6M7KlHb^" K U 7 

ATK)^ d.5ml) £}][]*., ^-e^S^Ufco 

II^JPx.TpH^^7(CliSb. illETTlilfco t#£>tl/c$|;g£ODS*!^A 

^P?h^77^- (MeCN/0.1%Mlt7K)§)S) (2R,3R)-3-

7$ y-4-[(i/^P7°P fcfJM ^;i/)7>^7 ̂ -;i/]-2-H KP^v-2-({4-[(tr 

ans-4- 51 *> <7 p /s4p )l) ̂  > ] tf 'J V >-2—T JU} * 51 JU) 7"^ >It (18 

.4mg) £@te£LT?#fc0 

[0230] ^«j6 

(3R, 4S)-4—r V7>;i/-3-(^ Kdp>>p< sdp^)-1-(^ K **/* ̂ ;i/)-3-({4-

[(trans^-^^jUS/^ p/vdp^jU)^-dp^]b°U S/ >-2--f JU} ^JU) ZP-tz^ 

>-2-^> (30mg) (C6MiM@t (1ml) £;&n>L 60oCe30#^|i# L*§£ftfc 

£0DS;b^A^ P"7 h^77 < - (MeCN/ 

0. MIITK;^) £^T*fML/c0 t#^tl/cjb^(CiiiiJ*©1MJ^I|^Jp 

X.. L(2R,3S)-3-7$y-2-t: KP dp^>-5-p< ^JU-2-({4-[( 

trans-4-^ P^dp^JU)^ dp:>] t? "J ^>-2-^ JU} .X ^JU)^dp+fVlt 

-i^I£i^ (25mg) LTfffco 

[0231] ^Jfe®|7 

(3R, 4S)-4—T V7'fil/-3-(* Kdp>>^ [s * *»-i-(,< K =^> * ̂ JU)-3-{[4-

(1-7 X -j[/X hdpi/) H°|J ^>-2—()ll*^Jl}y-\z^^y-2-ty (93mg) 
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<hMeOH (4ml) K 'J 0 Afr&fc (2ml) 60°CZ6 

mmmwLtco i^MtrM^SETtmfco mbutcw^zmi 
(4ml) tmm% (20ml) %bUtc^W^ty 

£;$J±T>M5U mk*WSt>=?Jx<7U^^V=?-7 4- (MeCN/0.1% m&fr 

(D (2R,3S)-3-7$y-2-t: \zu*is-b-*3-)l-2-

{[4-(1-7x-JUX hdr^)H°U^>-2—nUiU^H^drHtVlt (20.4mg) <h 

, (2) (2R,3S)-3-7$ y-2-t KPdr^>-2-[(4-H KPdr^lfU ^>-2--r;U 

(13. 3mg) LTt#/c0 

[0232] ^»y8 

{(1S)-1-[(4R)-2, 2-^p<51>'U-4-({4-[(trans-4-p<51>'U^^P^dr^jU)^ 

dp^>] tf U *>*>-2—r JU} ^>/U)-5-^ dp y-1, 3-y> dp y ^ y-4—f JU]-3-p< 51 

>It tert-7>,lU (100mg) <hDOX (1ml) (DW^tyiZikit 

7KH (4M DOX^jft, 0.6ml) ^T4. 50#^1S# Ltc0 %bUtc^ 

5I£tl£$iJ±~F*I&§U ggjS£ODS* ^ A^ p^ h 9=? 7 < - (MeCN/0.1%41 

*m^zmmLtc0 %butc\t^^zzw2z[2 (imo t?m (4 
M DOX^jft, 0.2ml) £in*.fc0 u (5R 
)-5-[(1S)-1-7$ J-3-*=j-)\,-J=j-)V\-2, 2-V* ^U-5-({4-[(trans-4-p< 51 

JU:>^ P^dp^JU)^ dp:>] tf 'J ^>-2-^ JU} ^-JU)-1, 3~i/^ dp y ^ >-4-;t 

> —±ml^±m (72mg) LTt#/c0 

[0233] 9 

(3R, 4S)-4-(2-5>0 P ;/5LJUx5LJU)-3-{[4-(2-*>£ P 7°P tfJUx hdp->) tf 

U ^>-2--rJU]^^U}-3-(p< hdpS/p< hdp->)-1-(p< V**s*=f-)\A7-£=f-V 

y-2-z*y (212mg) , THF (5ml) RmUlt&Bk (1ml) (DM^ty^WCZ 10#^ 

mWLtco t#^ti/cSJ^;Fb^^^t-e^L/cm, lUTtlilfco 

?#e>ftfcggjS£ODS£PV h^77^- (MeCN/0.1%Mlt7K;^) 

iL, (2R, 3S)-3-7$ y-5-i>^ P 7'>>'U-2-{[4-(2-i>^ P 7°P tfJUx hdp-> 

)H°'J^>-2—ni/]*^U}-2-t: KPdpi/^>^>It (124mg) LT 

?#fco 
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[0234] ^«y 1 0 

"K (2R,3S)-3-7$ y-3-(4-7°P;E7x-jU)-2-{[4-(i>^ 

P^dp^JU^dp^) tf'J ^>-2—f )\s~\*3-)\s}~2-\i K P dp:> 7°P (191m 

g) % %/Ty*fbM$A (250mg) % tfT. ( h "J7 -f >) 

OA (0) (87mg) , (5mg) h7$ K (3.8ml) (D 

£95°C-&&&&# L/Co mbtl/cjxJ^;Fb^L/eft(C 

. 7K£JP;U CH2Cl2-e20tt!±l L/co f#£>ftfc^8Ji££fe-t±\ 7KS tSffl^b 

•f h U £ A7K;§;S©|llI(C&;# L. ^ * isO AT?S£*£ L fc0 £ 

lETSSLfco 3;S£0DS;b^ 

A^P7h^77^ - (MeCN/0.1%Mlt7K;^)S) £ffl^T*iML/c0 

tcit^mzmm(Dmm%tki]\}7Ls ;£$£;$J±T^£U (2R,3s)-3-7$y-

3-(4-^>7y 71 -JU)-2-{[4-(^ P^dp^jU^dp^) tf'J ^>-2—f JU]^ 

;U}-2-t KPdp^7°PA>il (76mg) ^mWtLX%tc0 

[0235] 1 1 

7 JU P* > #0 %Ts (2R, 3S) -3- 7 $ 7 -4- (2- 7° P ̂  7 x y dp :>) -2- {[4- (:> 

^ P^dp^jU^dp iy)^0lJ i^y-2-4 )U]*^JU}-2-tl KPdp:>7°^>It (141m 

g) % SsTyfcWin (345mg) % tfX ( h 'J-tert-y^Jls/jsX 7 -f >) 

OA (0) (150mg) , (19mg) J&m, H-*s * h 7 $ K (2.8ml) 

(Dw^ty*95oczmmmwLtc.0 mbutc^w^^zi^mx, CH2CI2IC 
T20tta}Ufco WkWfc*V**sOA-Z%M\,. 
M^iET®iLfco mbutcW^zmmttkcQ£\^mxtc0 mbntcw* 

tf'btl/cTKJi^ODS^^A^P^ \*V=?Z? 4-

(MeCN/0.1%iIt7K)^) Zm^rmmU (2R,3S)-3-7$y-4-(2-i/7y 

7x7 dp^-2-{[4-(^ P^dp^jU^dp^) tf U Vy-2-'f Jl]* ^)l}-2-1; 

KPdpi>7^>It (58mg) LTt#/c0 

[0236] 1 2 

(15S, 16R)-15-7$ 7-16-1: KPdpi/-2,13-y> dpHt-19-7+f kT*>£ p[16. 

3.1] KP+f-1(22),7,18,20-^ K^x>-16-^jU#>It (30mg) , E 
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tOH (10ml) RXf 10%Pd/C (50%#TK. 50mg) ©;l£t)£3EJ±©7KIIII0flT 

. ̂ -e30trPm#L/co 4 K^JPTU 

SOL/Co f#£ftfc3$£$iJ±~F"C*Ift§U ^;l£0DS;b^A^P^ VV=?-? < 

- (MeCN/0.i%Mit7K;^) zm^xmrnbtco %btitc\tt;^zmm(D\ 

Mj£I££JP7U }£$£;1J±T^£U (15S, 16R)-15-7$y-16-t KPdr^>-2, 

13-^=^-9-19-7+ftr$/^P[16.3.1] KP+M(22), 18,20- h 'Ji>-16-;b 

(18mg) LTt#/c0 

[0237] 1 3 

(2R,3S)-3-7$ 7-2-[(HPP tf'J ̂ >-2->r JU)^^JU]-2-tl KPdp^-5 

(30mg) 7j< (0.6ml) 0M^tyiZ^lJi/y (0.11ml) 

tttoXs m°cvmmmn[,tc0 m^n 
frybfes IMJ^It (1.2ml) %m?Ls ODS^j^A^PV (MeCN/0.1 

(2R,3S)-3-7$y-2-t K P ̂ >-5-p< ̂ U-2-{[4-( 

U^>-1—r;U)H0|J^>-2—(25. 6mg) £ 

LTt#/c0 

[0238] 1 4 

(3R, 4S)-3-[(4-1: KPdr^H0|J $/ V-2—f Jl) * ̂ -JI/2-4-4 V^fJk3-(^ 

hdri>p< h dri>)-1-(p< \**i/tJ-J^yMj-i/y-l-^y (100mg) % 1-^7 

J —)l (140mg) RX?\-)l±y (2ml) ©;Fb^HCCMBP (0.23ml) £ 

jpx.ii0°c-e«if#L/co mbutc^w^ty^mw.TvmmLtc0 m^n 
/c^;t(CD0X (1ml) t.6MiHit (1ml) £JPPU M0CU$mm# btca %btltc 

tC7K£Jpx.AcOEUcT&;#• U tf'Qti/c7KJi^;lET"e)jils Lfc0 

t#£>tl/c^;l£ODS;b^A^ Px' h^77 < - (MeCN/0. 1%41I£TK;§)S) 

^TffML/co t#^tl/c^^(Ci®iiJ*(Z)1MJ^It^JPA./cm, ;1J±T;£$£ 

tg^TZZtlZ^V (2R, 3S)-3-7 $ y -2-1: K P ̂ >-5-p< ̂ JU-2-{[4-(1-^-

7^)1* hdr^)H°U^>-2-4 Jllt^JD^lry-ym. —H^WM (55. 6mg) £ 

LTt#/c0 
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[0239] 1 5 

(3R, 4S) —3— [(4— tl v>-2 —T ^7U]-4—T V7fJk3-(^ 

hdpv^ h^>)-1-(p< (150mg) , 2-(1 -p< 

(170mg) Rtf hJUxV (3ml) (DWt 

l^tUCCMBP (0.35ml) 90^ Ltc0 

lETtlilfco WbtltcBmzDOX (1ml) tmm% (3 

mi) 60°c-e30^^a#ufeo 

yK^tlUXs AcOEtT'/5fe/#- istco f# ^tl/c7j<j|i^Ml±~F/JI$f5 L% ^i/St^ODS^ ^ 

A^P?h^77^- (MeCN/0.1$i&7jC^>$) (2R,3S)-3 

-7$ y-2-t; KPdr^>-5-p<5l>'U-2-({4-[2-(1-p<5l>'U-1H-H0^y-jU-4—fJl 

Vy-2-4 )\,} *?J\,)^*y-ym (65mg) ttmWtLTmtco 

[0240] 1 6 

(3R,4S)-3-[(4-t: Pu*is£°<JiSy-2-'fJls)/?Jls]-4-'{ 

V7"fJH-(^ h^>p< h^>)-1-(p< h ^Jl) 7if ̂ i/y-2-t > (20 

0mg) , (1S,2S,3S,5R)-2,6,6-h U ^^>/U^v^P[3.1.1]^7°^>-3-^-jU 

(135mg) RXf\-)U±y (4ml) (DMntylZCMMP (100mg) -?4 V U)& 

MltT. 170°Cei0trBm#L/co %btl/cixJtx;Fb^£^;1 

ETtlilfco ffoftfcgljSlCDOX (1.33ml) <h6Mmi£ (4ml) ZjlUPL, 60 

"czmfemwbtco TK^DPL AcOEt 

"e)5t}^L/co t#^ftfc7KJl£;$J±T}M5U $l;l£:0DS;b =p Px' K 9=? 7 

(MeCN/0.1%i!St7K)^) £^TfiML/c0 

©IMm^JJDTL. ^iU(2R,3S)-3-7$y-2-H KP^>-5-

2-[(4-{[(1S, 2S, 3R, 5R)-2, 6, 6- h U P< ^UkT*>£ P[3.1.1]^7°^-3-

-<)Ult*iy}\l0iJiyy-2-4 JU)^^JUl^*V-ym -ikmik (15mg) 

<h LTti/co 

[0241] ^wyi 7 

(1 ) (2R,3S)-3-7$ y-2-t; KPdr^-5-p<51>'U-2-({4-[(trans-4-^^^ 

v^P^dri/jU)^dr^]H0|J *Jy-2-'( )U} * T)U)^*+)-ym. -tg&M. (625 
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mg) KpH£7.7^!M)SL/c0.2M'J (30ml) imm.it 
-y V 'J OA7K)£:At£MXr&lfoM'£ty(DpH%:m.7lzmMLtd£s 

mmnu/co mu/c^m^ut(2R,3s)-3-
7 $ J - 2- tl Kpdr">-5-/ 51JU-2-({4-[(trans-4-/ P^df N>J^);^• 

**>] £ Y ^V-2MJU}* (509mg) LX%tc0 *§£ 

tl/cHilft (100mg) (2) (DjxfSfCffi^/c0 ^•Sllllft^i:, U 

Tt#/i^b£Mft<h#H±T (1+5.27g) , EtOH (28.5ml) £7k (19ml) 

x., 80°C(CMU 

immmWLtco ^dJLfc^§tl£3SXLT(2Rf3S) 
-3-T7 $ y -2-h: KP+^-5-^ ̂ ;i/-2-({4-[(trans-4-^ p^\dr:>JU) 

^^>]tf; S/*>-2-<;U}^^;u)/s^-9->^ (4. 29g) LT?#fc0 ?# 

^tl/cf^i, 5K07fcX$|0#f-e2e (° ) 5.2, 10.2, 10.4, 13.6, 17.0, 17. 
5, 18.5, 20.4, 20.9, 21. 2Rtf23. mifilC t°-^ *Mt Z> t (DZfo o tc0 

[0242] (2) (2R,3S)-3-7$ 7-2-t KPdrS/-5-y ̂ ;i/-2-({4-[(trans-4-^51^ 

is>-2—(JU} (100mg) <hMeO 

H (2ml) ©;Fb£t)£7jO£L/cti, *1# L&^^b^-Jl/ (0.5ml) %Mx. 

/Co t#e>n/cJg^^^^-e3B^if#U/cm, ;lJ±TT;Ilf5L/c0 mb 

tltc^yk'J1]^7A^P7 VV=y? 4 — (^dpHt>/AcOEt) 

SSU (2R,3S)-3-Z< y-2-H K P **>-5-* ̂ >/l/-2-({4-[(trans-4-p< ̂ -)V 

is?n^*^><U)^dr^]H0U ̂ >-2—T ~^I£ 

±m (48mg) UTt#/c0 

[0243] HWJ 1 8 

(2R, 3$)-3-7 $ y -2-[ (4-^7 P P H° >j ^>-2—f ;i/) p< ^;U]-2- tl R a* is-5 

(100mg) , DIPEA (0.12ml) , fh')OU (150mg) R 

t/DMF (3ml) 0)I-n^iC(0.11ml) £jbn3.% T-T^PM 

ItTx 120°C-e3B^jl#U/co 

JPA./CO ti^tl/cl^g^ODS^^A^P^ — (MeCN/0.1%Mlt7K 
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(2R,3S)-3-7$y-2-{[4-(7>>'UX>'U7 77->'U)H0|J 

Vy-2-'T JU]*^U}-2-t: ^ 

Tt#/c0 

[0244] mfeflij 1 9 

(2R,3S)-3-7$ y-2-[(4-^PP tf'J ̂ >-2—f JU) ^JU]-2-t: KPdpS/-5 

^JU^dpHt >lt (50mg) % 2-t7 h-Jl/ (126mg) % i/0 A (284mg 

) M,N-^WtS7$h* (1.5ml) 

i50oc-e20trPm#L/co TK-C^IRL 

, yx^;ux-^ju-e20^)f L/Co t#^tl/c7KJi(ClMJ^It (1.9ml) 

/cti, ODSrt^A^PV S^7-f- (MeCN/0.1%Mlt7K;^) 

L/co t#^tl/c^^(CMeCN,hi®iijM©1MJ^It^JPA.% L 

, (2R,3S)-3-7$ y-2-tl KPdr^-5-p<51>'U-2-{[4-(2-^-7 51>'U^dr^)H0U 

•^>-2-^ JU]p< ^JUl^dpHtVlt ~±^It±^ (10. 4mg) £|jl|ft<h LTt#/c0 

[0245] ^»y 2 0 

{(1S)-1-[(4R)-4-{[2-(2—>^7 P7°P P[3, 2-c] t°'J ̂ >-4-

-f JU] ^)l}~2, 2-V* dp 7-1, 3-Vt dp 7 7 V-4—f JU]-3-p< 

tert-"/^JU (10mg) % DOX (0.25ml) ^.t/MeOH (0.25m 

I) h U t7A7K;^ (0.25ml) 50°C-e50t^if 

#L/c0 f#bti/cLtz'ik, ;IETtIiLfc0 ?# 

£>tl/c$l;l(CDOX (0.25ml) ^TVikitT^m (4M DOX}^ 0. 

25ml) ^©m^-ei0t^if#L/co ?#e>ftfcJ5J&5I£tl£PiJt;!lO% 

U mymitt- h U ^ATK;^ (0.5ml) £D0X£in*.fcm, jlET^jilsL 

fco ?#e>ftfcggjS£0DS2j7A£PV h^77^- (MeCN/0.1%Mlt7K;^) 

U (2R, 3S)-3-7 $ J -2-{[2-(2--> ̂  P 7°P kMH^JU) 7 P [3 

,2-c]t°U i/y-4-'(J^^^Jl}-2-\i KPdp^-S-^^^^dpHtVlt (5mg) £ 

LTt#/c0 

[0246] 2 1-10 1 

fu§E»Wc§E:#6©;^£<h^*mc LTs 
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L/co 

[0247] 1 0 2 

(3R,4S)-3-[(4-7PP tf'J Vy~2~4 )l)*3-)l~\-4-l(4 

-7J^P7i; hdp:>p< S=£*»-1-(p< K **>?<• T 

ii^-Vy-2-^y (300mg) % N-(2, 2, 2- h U 7 Jit Pif^)^-? P^dpHt> 

ikMik (270mg) % h U MV^yV U f>7t h >)yV^^7 A (1 

29mg) % 2-(:X>7 P^dp^^ 7 -f 7 )-2', 4', 6' - h U —f V 7°P t?Jl/-1,1 

'-tf7xx,/U (135mg) % i~ h U 7 Atert-7" hdp:> K (390mg) hJH> 

(12ml) 120°Cei0^*1# L/c0 

i/'J^^^7A^P7h^77'f- (^dpHt 

V/AcOEt) (3R,4S)-3-({4-[S/7P^^>M2,2,2- K U 7 

PIH) 7 $ y ] tf 'J *Jy-2-4 )l) * ̂ Jl)-4-1(4-7 Jit P 7 X J dp:>) 

^JU]-3-(p< hdpis* hdpis)-\~(* V*^^^-A)T^Vy-2-ty (150 

mg) Jk'Mttyt LTt#/co (80mg) 6 (ClEtfc©^ 

LTs (2R,3S)-3-7$ J -2-({4-\_is V )l(2,2,2- h U 7JU 

t PiH) 7 $ 7 ] t° U ^ >-2—f JU} * ̂ Jl)-4-(4-7 Jit P 7 x J dp:>)-2-

HKPdp:>7^>It (15mg) LTt#/c0 

[0248] 1 0 3 

Ttmm. S-{[(2R,3R)-3-(p< hdpS/p< h^»-1-U hdp^^U)-3-({4-

[(trans-4-p< ̂ -Jli/O )l)t t? U ^>-2-^ JU} ^-Jl)-4~t dp 

V7^fi/'V-2-fJU]^?1^} (200mg) , MeOH (2ml) , DMF(2ml)% 3 7^ 

(0.08ml) (180mg) ©$I£tl£^-C20#P^iS# L/c 

o tf^ftfcSJ^Fb^tHCTK^JP;^ AcOEt-ettdi L/c©*., METTijils L/c 

o ffsftfcggjSlCMeOH (2ml) £6M7j<^b^ h U 7 ATK)^ (1ml) 6 

0°C-e«if#L/co f#bti/cjxJ^;Fb^£L/ctt, ;IETT;I 

IsL/co t# btl/c^;§(C7K>pTTD0X (2ml) <h6Mj^I£ (3ml) ISt' 

50tr^if#L/c(Z)t), jlETTillsL/co t# tl/c^;l£0DS;b =? A7 Px' h 

V=?7<- (MeCN/0.1%Mlt7K)^) (2R, 3R)-3-7 $ 7-2-
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tl K • drx>-2-({4-[(trans-4-p< P^dp^/JU);tdp:>] tf 'J ^>-2-^ 

7-^)7^ >I£ (100mg) LTt#/c0 

[0249] 1 0 4 

S-{[(2R, 3R)-3-({4-[(2R)-/ssdp+f V-2-^f tf 'J Vy-2-

-f Jl/M ̂ JI/)-3-(p< hdp:>p< h dp:> dp y 

y-2-4 (100mg) % MeOH (1ml) % DMF (1ml) % l-a-K-2-^51 

JU7°PA> (0.08ml) U £A (100mg) 

L/co f#£>ftfcJ5J&$I£$KC7k£i!]P*.. AcOEt-ettdi L/c©*., MEET "Califs 

L/co ffsftfcggjSlCMeOH (1ml) £6M7j<^b^ K U ATK)^ (1ml) £Jp 

x.% 60oC-e30trPm#L/co %bUtc^W^ty^^XWC^Ltci1k, ;$EE 

TxmmLtc0 mbtitc%mzm ami) tmm% (3mi) 
^MWLtc(Dt>, ;lJ±T"e)j!ifsL/co t#£>ti/c^;l£ODS;b =?A^h9=? 

7< - (MeCN/0.1%Mlt7j<}^) %bUtc\t^^zmm 
*©1Mj£I££JP7u }^^;lET^ib(2R,3R)-3-7$y-2-({4-[(2R)-^dp 

r;U^dp^]H0|J Vy-2-4 )\y}^^-)\y)-2-\l KPdpS/-4-(-f V7"f^ 

X>/U7 7->/U)7^>It (48mg) %mWt LTt#/c0 

[0250] 1 0 5 

(3R,4R)-4-[(X51;UX;U7 7-;U)P<51;U]-3-(P< hdpS/p< hdpS/)-1-(p< h 

^JV)-3-({4-[(trans-4-p< ̂ -)\/i/0 P/s>dp:>>/U);7|-dp:>] tf ij ̂ >-2-^ 

;U}p<51>'U)7-tf51^>-2-^> (598mg) <hDOX (1.5ml) ©;f^tHC3Mj^i| (6 

ml) £JPPU 60oC-e20trP^f#L/co t#^tl/cJ5J^;Fb^(C7K^T. 6M7KI^b 

^KU^ATK;^ (1.5ml) ;lET-e)jilsL/c0 %bUtcW/t^ 

(10ml) (C)^?U 6M7KI^b^ h U t7A7K;^^ffl^TpH^^2.0(CliSL/c 

o EtOH (3ml) 6M7KI^b^ h U t7A7K;^«h1MJ^It^ffllNTpH^^ 

7.0(C|P]SSL/CO mbutcw^ty^^x\mmmny,tc0 

IXU 7k"C8fc&U (2R,3R)-3-7$ 7-4-(X51>'UX>'U7 7->/U)-2-H KPdp 

'>'-2-({4-[(trans-4-p< ̂ -)\/i/0 P/s>dp:>>/U);7|-dp:>] t? ij ̂ >-2-^ JU} 

)7^>I£ (417mg) UT?#fc0 ?#b^X$i0^-e20 
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(° ) 5.1, 13.8, 17.6, 18.2, 18.5, 18.7, 19.1, 20.3, 20.7, 23.4, 24. 

[0251] mfeflU 10 6-146 

L/co 

[0252] 

[0253] m&m 1 

(3R, 4S) —3— [(4— tl KP^>H°'J Vy-2-4 )D A-4 V7fJk3-(^ 

h dri>)-1-(p< \-*i/^^-)\/)7M^-Vy-2-ty (200mg) , cis-4-

^ =y)\zis^ P^dpHty — )V (0.224ml) , CMBP (0.467ml) RXfb-Jl^y (4ml 

) ©;i^^90°c-e«if#L/co mbn 

jlETTillsL/co VV =?-?<— ( 

^dpHt>/AcOEt) (3R,4S)-4--f 7 7>JU-3-(p< h^>p< h 

^ h ^ ̂ Jl)-3-({4-[(trans-4-p< ̂ )l)t *">1 

tf u Vy-2-4 )Vj * 3-)l)7M3-Vy-2-f y (35mg) LTt#/c0 

[0254] S^a$y2 

litilTs (3R,4S)-3-[(4-H K P t°'J ^>-2-^U) ^U]-4--f 

V7fJk3-(^ h^>p< h^>)-1-(p< (16 

0mg) , (5r, 8s)-1-^"dp-it7v t:°P [4. 5]-^^ >-8-^"—jU (78mg) 

(2ml) ©JI^tKCCMMP (65mg) £jQpl, ^7P;«ttT. 140°Cei. 50#^ 

if#L/co ;lETT)MsL/c0 mb 

tltcWM-^kis U i^7A^P7 h^77-f — (^dpHt>/AcOEt/MeOH) 

(3R,4S)-4-r 7 7>JU-3-U h^>p< h^>)-1-(p< h 

^U)-3-({4-[(5s, 8r)-1-J*+)-X H°P [4. 5]^±)-8—T )l*lf *>] tf U *>*>-

2-^f JU} ^JU) 7 M^-Vy-2-^ y (63mg) LTt#/c0 

[0255] S^3 

(3R,4S)-3-H KP dp^-4—T 7 7>>/U7-tf^^>-2-^ 

> (38.9g) , 7PPU h^>)p<^> (90ml) ^tfTHF (778ml) ©JI^tKC 
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7K>£T-eNaH 26g) £5g10#P^JW 

Tippi/co %mt7y=t 

X^ATK^&^JP^/CO 7KJl£AcOEUCT30a!±l L/c 

o mbntcmmm*i££tb, 
'J 0 A7K)§)t©|ilI(C)^)f U/Co >1 

ETTMIfsL^o P^h7*^7<- (^ 

dr+fV/AcOEt) (CXffMU (3R, 4S)-4--f V 7>JU-3-(p< K dp^> h dp *»-1 

-(^ (57.89g) LTt#/c0 

[0256] 

(3R, 4S)-4-[(4S)-2, 2-^ U-1, 3-dpy ̂  >-4-U]-3-(h dp 

h dp'v) /'•tf 51'v>-2-^|" > (302mg) % ^PP(^ h dp->) -£ > (0.15ml) x 

T h7-n-7"f^7Vf-r)A3-'y K (500mg) 2&.T/THF (9ml) 

s 7k)%T. dr+M^v%>^K (1.0M THF;^ 1.5ml) »x. 

10^*1# u/cti, Ac 

OEtxttft U7to ?#£ftfc^$M£&7j<^8£-7?>*$/£A-c££4£U ;1E)1SS 

L/co %btltcWik%:^ U ^MU^A^ Px' h^77 - (^dpHt>/AcO 

Et) =&V,NTIfM U (3R, 4S)-4-[(4S)-2, 2-51 1, 3-^^ dp y ̂  >-4--T 

>/U]-3-(p< Kdpi>p< h dpi>)-1-(p< h dpi>p< ^JU) Ziz^1 V>-2-^" > (247mg) 

LTt#/co 

[0257] 

4-(^>t;>/U^dp^)-2-(7PPy51>'U)t0|J^> mtm (17. 5g) ^CHCL3(Z) 

s •; ^ATK 
TlCgSrCHClglCTtttfi L/co £££<£, &7j< 

Mv7*^>7A^T$£'JtU MJ±T Tills U/c0 t#^ftfc>£^t)<hTHF (10 

0ml) , 7"trh> (100ml) ^(CT 3 Oiti~ K U 7 A (20g) £ 

JPX./CO ^;m(CT10t^jf#L/cti. hJUxv^Jp^TftlRL/co f# <Q tl/c;! 

£IET, #j50mUC ft £ £TiMs U tf'Qft (C hJUx> tMfc 

m&-?y*is0AikmXtco t#£>ftfc3tf&£MJ±TT«0m 
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uc ft *>£-CHASMS ofc 01-^tiA) 0 

[0258] ~7)V-fV#0$lT(CT, (3R,4S)-4—f S=^>)-1-( 

(10g) <hTHF (200ml) CDM^tlKiS# L 

UifbLDA (1.12M^^>-THF;^ 60ml) ^-780Ce)iT L/c0 %btltz. 

tiftmmwbtcm, MA^isictaTUfco mis 

TK^iJOx.. AcOEtfCTtttiJ L7to 

OixtCT^iU/co WbtifcGmM&MIETMffiU 'J ti<f JUt5 

A^P7h^77^- (/s^Ht>/AcOEt) tCT^-r^d^tCcfcy, (3R,4S 

)-3-{[4-(^>^'JU^dr^) t°U v>-2—< )l]* ̂ A}-4—( 7 7>JH-(^ h 

dr^>P< S^»-1-(y ^^)7iz51^>-2-^> (14. 5g) 

LTt#/co 

[0259] |^J6 

TK)^T(CT. [4-(^>^U^dri/)t°U^>-2-rjU]p<^y-;U (23.6g) 

<hCH2Cl2 (500ml) CDJI^tKC^b^xJU (17ml) 

«a#L/co 

s h;Ux>^l]Qx./co t#^ft/c;Fb^£MET>MsU 

£ $/ •-f V 7° • X — 51)]/ tC X >5fe?#-f £ Z. t [Z <fc y, 4- (^ > y JUTl" dp *>) •-2-

(^PP^JU)b°'J^> (24.9g) %mfa£LTntc0 

[0260] ^^!)7 

7^3ymmn,T. OR, 4s)-3-{[4- (^ >*-»t? u */ >-2->r JU]p< 

fJl/}-4--fV7>Jk3-(^ S**»-1-(* b**>/TJL>)7i?TVy-

2-*y (14.5g) tMeOH (200ml) (D)E^tylZl0% Pd/C (50%^7ks 1.45g) £ 

JDTL/C^ 7K*HH^T-e^M#U/c0 tih3 

Mb, 3kH£MJ±TX}M$fsLfc0 

^7 7-f- (CHCl3/MeOH) (CTfiS^U (3R,4S)-3-[(4-1 KP^pv fc0|j v>-

2—T 7 7>Jl/-3-(^ h**»-1-U KdpS//51;U)7 

MTVy-2-ty (9.8g) %fofflfa£\sT%tco 
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[0261] 

(3R, 4S) -3- {[4- (0 • ̂  dp is Jit dp is) tf U is y-2-4 Jl>] / TJl>}-4-(t: K 

n*->^TJls)~3-(^ hdpi>p< hdpi>)-1-(p< hdpi>p< T A)T M.TVy-2-t 

y (250mg) % CMBP (280mg) % 2-7° P ̂  7 x y — JU (220mg) $.?>'hJUX> ( 

6ml) ©;Fb£^;&7>'UP">IIHET90oC-e80t^if#L/co f#b 

t)£;$J±T>j§lf5U iS^^'J^^^7A^P7h^77^ - (^dpHt> 

/AcOEt) (3R,4S)-4-[(2-7"P^7x7 dp^>)p<^U]-3-{[4 

-(s>^ P^sdp'>'>/U^|-dp'>') tf ij ̂ >-2-^ JU]p< hdpi>p< hdpi>)-1 

-(* Kdpi/p<51>'U)7-tf51^>-2-^> (338mg) LTt#/c0 

[0262] 

2->^P7°P IfJUx^y-jU (5.04g) <hDMF (90ml) 7K)^T 

, NaH (60m)4^ft. 3.0g) 30£f^Jg#Ufco ?#£ft 

tHC, 4-7PP H°'J ^>-2-^jU#" h <JJl> (8. 6g) ©DMF}^ (10ml) 

x.. ^-e20trP^f#L/co 7jO£T. TK^rJPx.AcOEt 

•eWHhs L/co h U 7A7K;^T&;#L/cti(c, 

te7K?«^yt^>7A-e^'J:#L/co ^Ji£;$J±T>j§if5U ?#£fttctm* 

is*J P^K7^7<- (^dpHt>/AcOEt) 

4-(2-i>7 P 7°P hdp->) tf'J ^>-2-^jU#- h U JU (6.76g) 

£- LTt#/c0 

[0263] £^0ij 1 0 

4-(2-^7P7°PH°>'Ux hdpi/)H0U^>-2-^jU#- h U>/U (6.76g) <hMeO 

H (140ml) 7jO£T. hdpS/K (28% MeOH^jft, 7.2 

ml) ^-e30t^if#L/co t#^tl/cJ5J^;Fb^(ClMJ^It (120ml) 

mwx, mmmnistco 
izkcOEttmnvzmimi- K >J o m^ntcm&Mfrbmm 
g£#s&u 7KJi^AcOEt-etti±iL/co %bntcmmmikmm\tTV')OA 
7K;^-e^}f Ltcmz, h 'J 7AT$^#L/C0 ^itH £;1J±T;I 
&§U ?#e>ftfcggjS£MeOH (150ml) NaBH4 (4.0g) 
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7U mmz& 
MikityA.. AcOEt-etti±i L/CO K 

'J 7 A7_K;£;S~e&;# L tci£izs ^ v 7 AL /cQ ?# b ti/c 

^8Ji£$iJ±~F*Ift§U t#^ftfc^;l^>U;b^r\iU;b^A7P^ h^77< 

- (CHCl3/MeOH) [4-(2-->7 • 7°P H°JUx h**» kfU 

-2—T JUil^y-JU (5. 89g) LTt#/c0 

[0264] s^a$yi 1 

TJl^ymmnT. (3R,4R)-3-(p< h^>p< K =^->)-1-(p< h^p^U)^ 

-({4-[(trans-4-p< TAVO P^dp'vJl>)t dp:>] tf "J ^>-2-^ JU} ^JU)^-

(7JU7 7 — TA) Tif TVy-2-t y (120mg) % j^It^U7A (50mg) 

. a74b^-hU7A (100mg) &t/DMF (5ml) i/^P^P^JM 

^WP^K (0.03ml) £}]P*.^"C*l&iS W L/c0 f#^tl/cJ5J^;Fb£tHC 

K U 7 ATK^^JP;^ AcOEtTrttldh L/c0 

^b^ h U 7A7K;^-e^;f L. A-?*£*£ U ;$J±>lif5 

L/co U ;b^\iU;k^A7 Px'K7*^7 < - (^^V/AcO 

Et) ^:ffl^TffML(3R,4R)-4-{[(i>7 P7°P Jl/)7^7 7-Jl/]^f 

jU}-3-(p< hdr'v^ S dpS/)-1-(p< h 51>'U)-3-({4-[(trans-4-p< 51>/U'>' 

7 P^dri/jU)^dr^>] t° U ^>-2—T JU} TA)7MTVy-2~t > (39. 7mg 

) LX%tc0 

[0265] 2 

(3R,4S)-4--f V7'fJH-(^ h^>p< h^>)-1-(p< h =^r->^^U)-3-{[4-

(tr^ u ^>-4—r;u^dri/) tfu ̂ >-2—rJU]P< TMTVy-2-ty (65 

mg) <hDMF (1ml) (DM^tylZTK^TS ACOH (0.0176ml) <hN-[(^p< ^JUT7$ 

y)(3H-[1,2,3] h U 7X/P[4, 5-b]t°'J ^>-3--f P< 51 U V]-N-* T 

;UP<^>7$-7A ^drHt7>/U^P U (71mg) £JPx./c0 %btltc& 

TK^JPX.S CHci3-e20ai±iL/CO %buttm 
^Jf£i^It^hU7AT$£:)tU lUTtlilfco ?#e>ftfcggjS£*> 
'J^^^7A^P7h^77^- (CHCl3/MeOH) (3R,4S) 
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-3-({4-[(1-7"tzTA 'J V>-4~4 A)t **>] tf 'J 5/>-2-4 A} TA)-4 

-4V?TA-3-{* h^>)-1-(p< \-*V^TA)TizTV>-2-t> 

(49mg) LTt#/c0 

[0266] £^0ij 1 3 

litilTs (3R,4S)-3-[(4-7PP tf'J ^>-2--nu)p<^U]-4-f 7 7" 

^>*U-3-(h =£:>;>< h dri>)-1-(p< h =£:>;>< ^JU) 77iz51'>?>-2-:t > (200mg 

) % trans-4-p< TAisV n^*y-y t) Atf*-y- $ K (90mg) % (9, 9-^^ 

^-^^>^>-4,5-^^ jU) £7(^7 I-J^7ry) (65mg) , K'J7( 

i/^yV U h >) V 7 A (50mg) „ i^It"tz:>7A (200mg) 

t/DOX (4ml) ©;Fb^^110°C(CT200trP^i#L/co ?# 

J±T>MsU iM^'J^^^7A^P7h^77^ - (^dr+fV/AcOEt 

) lZTmmt%Z.tlZ£Vs trans-N-(2-{[(2S,3R)-2-^r V7'fJH-(^ 

is* h^>)-1-(p< V*^*TA)-4-t*V7JV.TVy-3~4 A~\*TA}^) 

V>-4-4 JD-4-?1-TAW n^^-y-y till^ (137mg) £>£j|#$)<h 

L T t#/c0 

[0267] M^y 1 4 

2,5-^7fJk4-zhPt0|J^V (2g) , -JU 

(6.7ml) , (3. 3g) , ^<yVA h U -n-7>;U7>^-7 A 7 

P'J K (700mg) (10.5ml) ^7P;«ttT. 160°Cei 

0tr^if#L/co 7K^jpx.cHci3-e30a 
i±i L fc0 %b ntcMWtm £7** :> 7 AiffT-eii L 
fco U ^^J^7A^7 PX' K7*^7 -f - (CHCl3/MeOH) £ 

4-(s<yVAt*iy)-2,b-V^TA^iJ Vy K (1.9 

g) £@te£UT?#fc0 

[0268] 5 

4-(s<yVAt*iy)-2,b-V^TA^iJ Vy K (4.3g) 

It (80ml) ©;1^^80°C-ei0t^if#L/co f#btl/c£T 

wubm. ;iET-e)jiisL/c0 mbtitcmmzueOH (70mo tmmtivo A (6 
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g) %btitcJ5J^;Fb£^(C7K;&JPx.CHCL3-ettl±l 

L/co jlETTillsL/co %btl 

(^=ip-it>/AcOEt) £ 

m^xmrnisW-i^yv At vy-2—nu^^y-ju (1 
.94g) %mwtLxmtco w-MmmzLxmtcmt^ty 
ZW^tco %bUtci4-(/< vyjl/tf * i/)-5-* ̂ JUt? U i/'V-2"f JU]* * J 

~A (3.56g) <hCH2Cl2 (70ml) 7jO^T. 

-JU (2.4ml) £jbp*.% ^-C20#^J£# L/c0 ?#£tl/cS^^^MET 

till, hjuxv^jjn^fco 

iU4-(^>^jU^dr^)-2-(^PPp<^>'U)-5-^51>'l/t0|J (4.41 

g) ^mwtLxmtc0 

[0269] m&m 16 

5-[(^<yi;jUt*V)/TA]-4-/ (500mg) «hCH2 

Cl2 (10ml) (DM-nytl&fc&Lfc&s n-^PPSSISil (^25%#7KS 532mg 

) m}&-QVfewtm\,tc.0 

TKJIt£#stu/cti, mmm 
^TKS tsffl^b^- h U ^ATK^^JUKC^}#U/Co 

DiTtllLfco #e>n/c^)f(CAcOH (1ml) , 

dmi) %i)\\7L, i00°c-e30trPm#u/co %bntc& 

IETT'ISL/CO MeOH (5.0ml) % 6M7KIHb 

•t K g ^A7K)§>S dmi) zmXs 
(CTK^JPX.S cHci3-etti±i L/CO %bntcMWtm%wuim&-?y*voAX¥L 
'M&, METT-H Lfco f# ^ 'J £ 7 A^ P "7 h V =p 7 

<- (CHC l3/MeOH) £ffl^T)|iSaU {5-[(^>^JU;t d^>) ̂  ̂ U]-4-y h 

dr^t°U^>-2-r;U}p<^y-jU (380mg) Lt#fc0 

[0270] 1 7 

4-[(2-{[(2S,3R)-2-^r V7'fiH-(^ h^>;< h^»-1-U 

)-4-^|-dr V 77"tf51'>?>-3-'f >/U]p< ^JU} t° U ^>-4-^ jU)^-^^] 'J Vy-
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]-tlA7rsym.^yV)l (216mg) , 10% Pd/c (50%^TK. 22mg) MEtOH (5ml 

) <D^yn*7kmm-w%T* ti^ti/c^f^t)^ 
^5£tj£3BiJ U/ctt, 5)S^;lET"e;IlfsUAco #£>tlfc$t;fcMeOH (5ml) 
<h10% Pd/C (50%"a7X% 49mg) ^JjQiL, 7K^#SimTs ^-e30#^Jg# U/c 
o 3$£$i±~F*I«tU (3R,4 
S)-4--r V7>JU-3-(^ b^>)-1-U h^v7< ^JU)-3-{[4-( 'J 

Vy-4-4 Vy-2-4 A]^TA}rifTVy-2-ty (157mg) £ 

)i^<h LTt#/c0 

[0271] sa^n 8 

2,3,5- K >J ^fJk4-(2-7i-JH *>*> !-#**> K (510mg) 

tikit 4-/ TJlss<yifyXJ\/^—J\/ (570mg) N MeCN (8ml) (D^a^^:4%0Q, 

•mmmmftLtco j&&U&tf£Et3N (0.43ml) ^iPx.40oC-e3 
0#HJS#Lfco K'J 
0 ATK^Jt^JPx.CHClg'effltti UTCo Wbtl/c^S^Mnikiti- h 'J 0 ATK 

Ls At^jlH MJITT'/lllfs L/c0 t#£>tl 

fc^f^U^JU^A^Px'S^7<- (^dpHtv/AcOEt) 

IfM L2-(£ • • ^^)-3, 5-^ ̂ -4-(2-7 x ~)\,JL K =^>) £ ij S/V (3 

70mg) 

[0272] 1 9 

(4-jL Kdp^-6-y y>-3—(2.4g) <hDMF (20ml) 

NaH (55%i£>E^m. 750mg) Pis 

mWLtco KmW^yalZfkik^yV)I/ (4ml) «hDMF (4ml) QX.X 

^"Clfcl&iSftUfco ti^tl/cRJ&^tHCTK^iax., CHCl3T?tttii Ufc0 # 
tl/c^SS £i*7K^@t^ ̂  ^ AMETTllls L fco tH £> tl 

'J tlfAti? A^ PT h^77 -f - (CHCl3/MeOH) 

U 5-i(^yVAt*iy)/TAl-4-?( b*S/-2-/TJU£°iJVy (1g) Zte 

WMt UTti/co 
[0273] m&m 2 0 
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MHHHETS r $yx/[4,5-c]t°U 

-6-t)A7i<y(640mg) .hMeOH (9ml) ;||C>%"F"eNaBH4 (27 

0mg) £JPx., |t|^-C30£faii£# b/cQ % b L 

CH2Cl2-e30ttai L/c0 h U 7 

&-C&&U K U t7A-e|g'J:#L/co ;£$£;$J±T^£U [l-(2-

^P^dp^UX^UHH-'r $yx/[4,5-c]t°U ̂ >"6—r^Ul^^y-^U (5 

60mg) £}£>l#$)<h LTtf/co 

[0274] S^a$y2 1 

(2S,3R)-3-[(tert-7° 7 ]-2-t K • 

*y-yB. (4g) % 1,2-y^PPX^> (20ml) % 2,2-V * h^>7°P(2 

0ml) % p- K,lUx>7JU*>ItH0|J V-OA (385mg) (DW^®^SQ°CX#!& 

if#L/co 

AcOEt-ettai u/co 

*£*£&. ;lET-e)jilsL/co tf^ftfe^^cEtOH^K^PpU 60°C(CJP^L 

tco f#bti/c;Fb^£t ZW&'ik, 'tfrtH L/c®ft£3lXU 7K"e^;fL 

. {(1R)-1-[(4S)-2,2-y^5l;U-5-^dr7-1,3-y>dr7^>-4-r 

>It tert-7>>/U (3.4g) %mWt LX%tc0 

[0275] £ki£®\ 2 2 

{4-[(trans-4-p< t? U ^>-2-^ JU} p< $ J — )l 

(9.3g) <hTHF (70ml) ©5I£tl£j!lO% PBr3 (4.2ml) <hTHF (20ml) 

m^zmn\mnLtz0 m^n 
s MeOH (46.5ml) ^;1TU ^-C30£f^J£# L/c0 (1 

g) zbnx.s ^v3mffim&Lfc0 K^JPTU 

"tz^'f h ?>i/§HC<£ l) ?>SU L/co t#lQftfc?>)S^/lEJ±TT'/jf|$fs L/c0 

^(cAcOEt^jpx., ^-ei0trPm#L/co mbtitcM^mzv4vfu^ 

JH—TMI/SDTTFU ^-C50#^i£#bfco */T!±! L/c®ft£3IXU AcOEt 

-yy 7 7°P (2:1) (DM-n^s V4 7 7°P ^UX-^jKDlHI 
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u 2-(y'nt?lTJl/)-4-[(trans-4-*TJl/V? P^dp^JU):* dp:>] tf 
>jv> mitimmm (13.8g) ^mwtLxmtc0 

[0276] 2 3 

2-(7°• =£ * TA)-4"[ (t rans-4-p< T)V V 0 • ̂dp :>)V) f dp :>] tl° 'J V > 

JMb7KHi^ (7.5g) <hTHF (35ml) 0;Fb£t)£-78oC(C)££p U ZJUP'V# 

SET. K (1.3M^dpHt>)^ 16ml) 

~Fu m^-e30^rPm#L/co t#^ti/cSj^;Fb^^0oct-e#^L. 30#^ 

a# Lfc (M&MA) o 
[0277] (3R,4S)-3-(p< hdpi/p< hdpi/)-1-(p< hdpi/^^^)^ 

-{[( K 'M V7°PH°;U^lj;U)^dp^]p<^jU}7-tf51^>-2-^> (7g) <hTHF 

(28ml) U LDA (1. 09M^dpHt>-THF}^ 37ml) 

^ITU 30tfP^jf#Lfco 2Bmm 
WLtco tf^ftfcSJ^f^tHCAcOH (2.1ml) <hTHF (7ml) ©;f^t)£-780C 

-e^p^u i5#^J£#ufc0 t#^ti/cSj^;Fb^^0oct-e#^L/cm. 

(2M THF^jft, 19.4ml) 30£f^Jg#Ufco 

£^^7j<«hAcOEt(Z);i^(C}E?\ 7km£mmm*#&[stc0 mbutcMmm 

*mmk, tSfflj^It7j<m^KUt7A7j<}^ tSffl^b^hUt7A7K}^©|III 

lETtiiufco m^ntern 

- (^dpHt>/AcOEt) 

U (3R,4S)-3-(p< hdpS/p< h dp->)-1-(p< h dpS/p< ^U)-3-({4-[(trans-4-

^JU^P^dp^U^dp^eiJ ̂ >-2—T jU}p<51>'U)-4-{[( h U -f 7 7°P 

(7.ig) ^Mttyt^xmtc 
o 

[0278] il^j2 4 
{4-[(trans-4-p< tf ij ̂ >-2-^ JU} $ J —){/ 

(3.44g) ©CH2Cl2)§)S (42ml) tCPBr3 (1.17ml) ©CH2Cl2)§)S (10ml) £7K)£ 

TlTLfcc J5J^;Fb^^:^-ei.50t^if#L/cm, L/ctSfflj^ItTK* 

•f K U ^ A7K;^)S<hCH2Cl2(Z);Fb£i^(cJpx./co ?#£ftfc$l^g£^.S"C20£f|] 
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mmk. cH2ci2-c&a3Lfco 
Wik. K;nL7-e#lRU >$j±T-e$j20mi 
(cft^^-e>IisL/co %bUtcT^ty^i K^x>-e^S#fKLs $JE~F"C#J2 

5m UC&£ 3: TlftifsLfc Ol^A) 0 

[0279] {(1S)-1-[(4S)-2, 2-^^^^-5-^-^7-1,3-^/71-^77 7-

4-4 Al-3~/TA7'TJU}tlA/<^>mi tert-7>;U (3.12g) (DTHF}§^ (62 

ml) -fr F=>4 74 7s-7^z S7>£-e)%£PU LDA (1. 09M/x=Jp-tt7-THF;^, 

22ml) ^iTbfco T.-7-fe K7$8T?&£P 

Ufc^40^M^ JI^A^fiTFU $£>lC20^jg#Lfco nbtltc 
frfow^^zkcm^mxtcik, AcOEtfcJniLfco %t>tVkM 

mB.T V g V JxM&fat&ffl&lbi- S g ^ A7K>^-e>ft>#^ l£ 
TK»7<7*y^AL. ;$J±TT;M§Ufc0 t#bti/cmt^v'Ji4* 
J^7A^P^K^77^- (^sdp^/AcOEt) {(1 S)-1 -

[ (4R) -2, 2- V y 51 JU-4- ({4-[ (t rans-4- p< T)V -> 7 P ̂  dp 7 JU) X dp > ] tf 'J V 

y-Z-4 JU) / TA)-5-X dp 7-1, 3-VX + 7 7 7-4—f JI/]-3-* 7>;U} £ 

;U/<$7ll tert-7'TJU (3. 63g) LTtffco 

[0280] 2 5 

(3R, 4S)-4—T 7 7*fJH-(^ Kdp7p< S**»-1-(* S * ̂ JU)-3-{[4-

(t°^U y>-4-'fJU;t dp 7) eg ̂ 77-2—7-1z>v7-2-7t-7 (65 

mg) £MeCN (1ml) 0;Fb^(ClH-^77 K 'j T7X/-Jl>-1-* * J ~Jl> (35mg) 

^-ei0^jf#U/co h**>7.K^ 

(50mg) TLS e>£50£f^ig# U/cQ 

/cSi^;Fb^(C7j<;^T. tSffl±^^777t-^A7X^^l)nx., CHCl3-MeOH (5 

: 1) -e3®ttttlL/co s g METTll^U 

tco ?#£ftfcg§jt£*>g2J>f;i/2J7A?PT h^77^- (CHCl3/MeOH) £ 

(3R,4S)-4--f 77>;i/-3-(^ K^.>)-1_(^< hdp7p< 

^;u)-3-({4-[(i-^ g v 7-4-^r JU);* dpv] t? g ^7-2-^ M ̂  

)~FMTVy-l-Xy (56mg) LX%tc0 
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[0281] 6 

(3R,4S)-3-[(4-^PP tf'J Vy-2-4 V^fik3-(^ h + 

h^r^>)-1-(p< h T)\/) T^TVy-2-X > (382mg) 

9 £§Eii©;&&£ HUtllC LTs (2R,3S)-3-7$ y-2-[(4-^7 P P tf'J ̂ >-2-

-fJl/)*^U]-2-t: (198mg) LTf#fc 

o 

[0282] 2 7 

(3R,4S)-4-(2-:>0 P h^>P< V*^)T M.TVy-2-

Xy (517mg) % 1,2->>^PPI^> (13ml) % ^PP(p< h+:>)P<^> (0. 

8ml) MDIPEA (2ml) L/c0 

^PP(^ h^>)^> (0.35ml) , DIPEA (0. 

83ml) 90°C-e50tP^J|# L/c0 

/ctttC, K U ^ AcOEt-etttjH L/c0 

K U ^A7K^-e&;#L. i^g^^^A-css*! 
L/co ^Jl^;lET)jilsL. ?#e>ftfcggjS£*> U P^ 

77^" (^dpHt>/AcOEt) (3R,4S)-4-(2->^P7>JU 

jiTA)-3-(?i h^>)-i-u v*^^T)\y)y^.TVy-2-xy (512 

mg) LTtf/co 

[0283] £^0ij 2 8 

(3R,4S)-4-(2-:>^ P y'TA^TA)-3-{^ h+:>P< S+s»-1-(4-p< h+:> 

7 JL-)l)yizTVy-2-ty (960mg) , MeCN (24ml) &t/7j< (12ml) (DMS 

®IZ. 7jO£T. 5^'It-fe U t7A(IV)7>^-t7A (4. 7g) QPU 30£f^JS# 

L/co t#^ti/cJ5J^;Fb^(cif#Lft/)^. 7jc. tSfflj^It7j<m^KUt7A7j< 

;^£JPPU 2M?«7j<m^ K U t7A7K;^^:JPx./co mbtltcfr 

K5i®L. 5jft^CHCl3-ettaiLfeo tf'bti/c^Ji^tSffl 

MtT h U £ A7_K;£;S~e&;# Ls ^ v 7 AL /eft, ;$EE 

TTiMsL/co t#<Qtl/c^;l£:> U i^J^7A^ p^ h^7 7 < - (^ + 

Ht>/AcOEt) (3R,4S)-4-(2->^P7>JUx^U)-3-(p< h 
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(459mg) LXmtc, 

[0284] 2 9 

(3R, 4S)-4-[(4S)-2, 2-y*p< 3MI/-1, 3-VX + V7>4-<Jl]-3-(^ S dp 

S+*»-1-(4-* JL-)\s)7MTVy-2-ty (3.2g) % AcOH (50ml) 

d3mi) (D)^®^5rcxmmmwLtc0 

MET"e)jilsU/co 

?h^77<- (CHCl3/MeOH) (3R, 4S)-4-[(1S)-1,2-V t 

KP + ̂ >x51;i/]-3-(p< hdp:>p< h4r $/)-1-(4-* Kdp:>7 x ~ JU)7"tf 

-2-^y (2.6g) UTt#/c0 

[0285] £gi£0!l 3 0 

(3R, 4S) —4— [(1S)—1, 2-is hi K• dpi/x^;i,]-3-U Sdp^y S^»-1-(4-

p< K + ̂ >7xx;i/)77if^^>-2-^> (2. 1g) , CH2Cl2 (40ml) % 

(1ml) (D)MBOmmi-b'JOA (2.3g) 

x.. ^-eiet^jf^L/co mbu 

x., 30^a#u/co h3i§U 3$fre>$iJ± 

Z> Z tZ\ (2R,3R)-3-(^ bdr^ K dp*>)-1-(4-;< SdpS/ 

y TifTVy-2-ti A/OUT t: K (1.8g) urifc 

o 

[0286] m&m31 

(2R,3R)-3-(p< Kdpi>)-1-(^ hdp^>p< VT'-tz^V-

2-^jU/^Uxt K (5.1g) <hTHF (50ml) (OM^^Z^T. NaBH4 (1.2g) £ 

JOX.. 30^^a#Lfeo t#^ftfcJxJ^M^HC7X (5ml) %1)\\ ̂ tc^Z^m 

StV A £flp ^-e30£f^iS# U fco ?# ^ tl/cSJtOFb£^£ 5ii 

u/cti(c, 3^£MJ±TT->MsU/c0 

77<- (CHCl3/MeOH) (3R, 4S)-4-( tl K • dp v ̂  TA)~3~ 

(* b*V?< h*p)-1~(?< h*->?(TJU)TifTVy-2-Xy (4.4g) 

wt urm/co 
[0287] mmm 3 2 
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(3R,4S)-4-(t: KPdp^p<^U)-3-(p< h hdp^^JU 

)77izTVy-2-ty (100mg) % h 'J -f V 7°P • • :> =p y (0.21ml) % 

(140mg) RXfmt (2ml) # L/c0 m>b 

AcOEt-etttfi L/co 

h U A7K;^-e^)f U V7 A-e$£'J# L/H£^s ;lJ±T"e 

)jilsL/c0 %bUtcW/k^:V U p^ h^7 7 < - (^dpHt> 

/AcOEt) (3R,4S)-3-(p< hdpS/p< hdpS/)-1-(p< hdp^^-

JU)-4-{[( h 4 )Dt*^^TJl}yizTVy-2-ty (137m 

g) LX%tc0 

[0288] £^0ij 3 3 

(3R,4S)-3-(p< h^>P< hdpS/)-1-(p< h dpS/p< ^U)-3-({4-[(trans-4-p< 

Vy-2-4 JU} / TA)-4-{[( h U -f 7 7°P tf 

(7.1g) <hTHF (100ml) ©JI£ 

^^7K^L/cm, 7^7" h7-n-7>JU7>^-7A (1M 19ml) 

ZbllTLs 30^*1# L/c0 ^ikitT'yt-OJx^mz^M^ty^U^ 

s AcOEt-ettdi U/Co h U 7 A7_K;^-e&;# U 

;lET"e)jilsL/c0 %bU 

A 7 P7h^77^- (CHCl3/MeOH) (3R, 4S)-4-( t KP dp 

51>'U)-3-(p< hdpi>p< h dpi>)-1-(p< h dpi>p< 51>/U)-3-({4-[(trans-4-p< 

p^dpi/ju)^^^] tfu vy-2-4A)* TJi)y-\zTVy-2-ty (4 

. 7g) Jk'Mffyt LTt#/co 

[0289] Mia^3 4 

(3R,4S)-4-(2-tl KPdp^>x^U)-3-(p< hdpS/p< hdp->)-1-(p< hdp^^-

jU)-3-({4-[(trans-4-p< TAVO J\/)X tf U ^>-2-^ JU} 51 

;U)7"tf51^>-2-^> (200mg) , 1-E| - K-2-p< ^JU^P A> (2ml) &tMg2 

0 (1g) ©;1^^90°C-e«if#L/co ?# 

5)S^;lET-e)jilsL/co ?#e>ftfcggjS£*>'J 

^)7A^P7h^77^- (^dpHt>/AcOEt) (3R,4S)-4-
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(2—f V7" hdpi>)-1-(p< h**>?<• TA)-3-({4-

[(trans-4-p< TAVO P^dp S/Jl>)X:irS/] tf U ^>-2-^ )l} ̂  TJls)TizTV 

y-2-Xy (80mg) LTt#/c0 

[0290] £^0ij 3 5 

(3R, 4S)-4-( t: KP^>p<^U)-3-(p< h^>p< h =^->)-1-(p< 

)-3-({4-[(trans-4-p< P/s>dp:>>/U);7|-dp:>] t? U ^>-2-^ JU} ^JU) 

(222mg) , (0.175ml) &t/CH2Cl2 (4ml) (DMS 

tHC, K (0.085ml) 

mbUtc^W^^ZZW2Z[2^mX, 0.5MJ£it K U t7A7K;§ 

mni&iti-\->J o Aikm)fc(D)\mz)mu mbtitcmmm^mmm.-? 
VOJx-e&tik U ;IETti§I^^tSc <h (ci; y p< ^ >7JU*>I£ 

[(2S,3R)-3-(p< h^>p< h^>)-1-(p< 3MU)-3-({4-[(trans-4-* 

>/U^^P^dri/jU)^dr^]H0|J^>-2—nUl^^UM-^dpy^-tr^V^-

-f JU]^^ (247mg) LTt#/c0 

[0291] Mia^3 6 

[(2S,3R)-3-(p< h^>p< h^>)-1-(p< h^>p<^U)-3 

-({4-[(trans-4-p< P/s>dp:>>/U);7|-dp:>] tf U ^>-2-^ JU} ^JU)^-

X*VTm-Vy-2-< )\s1*T)\s (247mg) t 3 r>'fb^" h U ^ A (457mg) <h 

7 "tr h > (10ml) (D «flP L tc 0 f# b tl tc J5 tl (C, 3 

(2g) ££JPU 130t^Jp^M;;tL/co t#^ 

7K^JPx.CH2Cl2-e20ai±l L/co %btltcM^M^^ 

s h "J ^AzK^-e^fU M7K«v V ^ A;$ 

ET^^gS-rSd^tCcfcy (3R,4R)-4-(3- K^JU)-3-(p< h^>p< h 

dp'>')-1-(p< h 51>'U)-3-({4-[(trans-4-p< Jl)X *">1 

\^^Vy-2--( A}?iTA)yMTVy-2-ty (250mg) %teW®£LTmt£o 

[0292] Mia$y 3 7 

(3R,4R)-4-(3-KP< ^U)-3-(p< h^>p< h^>)-1-( 

^ h TJl)~3-({4-[(trans-4-p< P/s>dp:>>/U):7|-dp:>] t° U ^ 
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2—(J\,}*TJ\,)7i?TV>-2-X> (147mg) <hDMF (2ml) 

(48mg) 30£f^Jg#Ufco 

/cJ5J^;Fb^(CAcOH^JPx.Ittt«h U 7K^JPx./cfi(CAcOEt-ettl±l L/co 

ntcMWtm£v*voA-e$£'jtL, i-zztiz 
cfe y (3R, 4R)-3-(p« h^>p< S**»-1-(* h * ̂ U)-3-({4-[(trans-4-

*T)\/V<7 tf'J V y-2-4 )lj * T )D-4-{7,)l7 7 -)l * 

T)\y)yMTVy-2-ty (120mg) LTt#/c0 

[0293] £^0ij 3 8 

(2R,3R)-3-(* h^>p< h^>)-1-(p< V ^ T A)~4~X T M.TV y -

2-joJls/<JlsTt: K (3. 3g) , ( h 'J 7 jL-A7isXXs^-'JTy)Tiz hTAT 

UK (5. 5g) &tfCH2CL2 (88ml) (DES®&£%-&&&&# Lfc0 

£;$J±T>lif5U 1§btifcB)£$:V'JttfJl>t7A?n^ VV=i7<— (^ 

dr+fV/AcOEt) 3-[(3R)-3-(p< h^>p< h^»-1-(p< h ^ 

^ ̂ TA)-4-X*77 MTV y-2--T;U]7^ K<h h U 7 JL~)1 

ftX7 ^yX*i/ K«h©^1 •A(DW^® (3. 7g) £f#/c0 

[0294] 3 9 

5-[ (Ss V • 7'TJl* TJl) 7JU* ~ JU]-1 -7 x - )l~] H-^ h =? V~)l (2. 04 

g) <hTHF (40ml) 0;Fb£t)£-78oC(C)££p U tl <J 0 / T)W^ =? V 

K (1.0M THF^jft, 8.4ml) 30£f^Jg#Ufco ?#b 

, (2R,3R)-3-(p< h^>p< h^>)-1-(4-p< K 7 x " )l)-4~t * V 7"tf T 

Vy-2 -tJl/OlTtV (1.85g) ©THF^jft (30ml) £JPPU |f|^-C30£f^ig 

#L/c0 

AcOEt-ettai u/co K U ^ A7X^>ft"e 
&>#•U ^Jf^jlETHsL 

, U ^JU^A^ •x' h^7 7 -f - (^dpHt>/AcOEt) 

(3R)-4-(2->^P7>JHf-JU)-3-(p< h^>p< h^>)-1-

{4-^ V*i/7 JL-)V)7MTVy-2-Xy (1. 25g) LTt#/c0 

[0295] 0 
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(3R)-4-(2-*>£ • JU)-3-(p< h =£s»-1-(4-p< hdp:>7 

(1.06g) <hCH2Cl2 (24ml) (1,5-*>£ 

P^^S/iVHtf'J Vy){ h U P^dpi>>/U/1x7>7 -f >H U A(I) 

^^V-yAta^jymik (270mg) 7J<*IIHETS W L 

fco a^ua^A 
^•7hy77-f- (^dp+fV/AcOEt) (3R,4S)-4-(2-:> 

^7 • hdri>p< hdri>)-1-(4-p< hdri>7 X -

>-2-^> (960mg) LX%tc0 

[0296] Mia$y4 1 

A-tTA^y^T-A (1.1 g) , (2R,bR)-2,b-V*T)l¥n 'J Vy-1~7$ 

y (1.29g) , CH2CL2 (21.9ml) A (3.97g) (DMS® 

tkmELX2mmmwLtc0 ZMttm 

BTVB^Ltco U t)?)Vt)^A? h^7 7 -i - (^ 

dr+fV/AcOEt) (2R, 5R)-2, 5-^p< ^U-N-[(1E)-4-p< ^JU 

'<y?l)Ty]£nl)*/y-i-j7§y d.63g) ^Mttyt^xmtc, 

[0297] Mia$y4 2 

(* h^>p< h^>)Ml (5. 13g) <h hJH> (105ml) (D)I^tllC^-CI 

-^PP-M^-h'J^JU^P^-JUZ^V (5.7g) MHUHSlT 

^-ei0t^if#L/c OI^tlA) o (2R,5R)-N-[(E)-(4-7~P^7x-jU)p<51 

lyy]-2,5-V/TA^U'jVy-1-T^y (3.0g) , Et3N (11.9ml) &t/h,/U 

x> (51ml) (DE&ya&IMVvmftLft&bs M^m$:30ftfrtfX)fiT L 
tco % b ti/cjxJtx;!^ £ 100°CT?5B#FailS# b fc0 % b ti/cjxJtx;Fb^ OK 

AcOEt-ettdi L/co K U 0 A7kWMX)9b 

>#U v7**V7A-e$£<J#L/cQ %bUtcB 

tltrAtl? A^P7h^77<- (^dp+fV/AcOEt) 

U (3R,4S)-4-(4-7>P;E7x-jU)-1-[(2R,5R)-2,5-y^5l>'Hl0P U *>*V-1-

-f;U]-3-(p< h^>p< (3.1g) LTt#/c0 

[0298] Mia$y4 3 
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(3R, 4S)-3- > VA X * is)~ 1 -[ (2R, 5R)-2, 5- V * TA t° • 'J V > -1 —f A 

']-4-(3-*TA7tTA)77MTVy-2-Xy (470mg) , MeOH (15.5ml) 

y^AX*V7^AS^^^VO^ A7jcffitl 1.3g) 0M-O-® 

cHci3-etti±iL/co 

% b ntcMWkm £v o AT?S£ j£ u tdk, MET -eM u tz0 

(-^+f >/AcOEt) £ 

U (3R, 4S) -3- (^ > VAX * ) -4- (3-p< TA O'TA) 7 if TV y 

-2-Xy (188mg) *mWt LTt#/c0 

[0299] £gj&0)J4 4 

2-(2-:>^P7°P t°>'Ux51>'U)7 P[3, 2-c]t°'J Vy (300mg) <hCHCl3 (6ml) 

©;l^(C7j<^Tm-^PPi®Sm» (^25%#TK. 555mg) £ip*.fc0 

7jO£U ni-^PPlglfi (^ 

25%#7KS 300mg) £®tJPx.fc0 t#^£ £160#^ 

Jg#Ufc0 t#^n/cS^;Fb^^7K^L/cm. h 'J OAJkm 
&t5%mwk-r K u o cHci3T3[utti±i ufcQ 

zmmmi- K <j oAxmgLfcm, lETtnufco mbtifctrnzv 
lJi)M7A^P?h^77^- (CHCl3/MeOH) 2-{2-^V 
P 7°P 7 P [3, 2-c] h? g > 5-X K (190mg) £ L 
Tt#/c0 

[0300] Mia$y4 5 

mmmH^T. (3R,4S)-4-(t: \iU*^y.TA)-3-{y. S*V)-'\-{ 

* *TA)7izTVy-2-Xy (500mg) % 4-7^tP7xy-Jl/ (350m 

g) RXfbAJiy (10ml) (DM£itHCCMBP (0.9ml) 7^^P;iilt 

Tv ^cxmmmnLtzo mznvjti 
tfAti^Af P?h^77^- (^dpHt>/AcOEt) (3R,4S 

)-4-[(4-7JWP7x; *i»/TA]-3-(/ hdp:>7< S=£s»-1-(* 

51^)7"t?'51^>-2-^> (620mg) &%3VtM£ LXmfc0 

[0301] Mia^4 6 
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(3R, 4S)-4-( tl KPdp^p<^U)-3-(p< h =ir->)-1-( 

^ h TJl)~ 3-({4-[(trans-4-p< TAVO P^dp tl° 'J Vy-

2-< )\s}*T)\s)TM.TVy-2-Xy (200mg) , tf U $ Vy-2-t~Jl (100mg 

) RXfbimy (2ml) (DM£rtKC, CMMP (120mg) %j]Uz.s 

Ts m°czimmmwLtc0 MET 
T'irsLfco \>V=?-?4— (^dpHt 

V/AcOEt) (3R,4S)-3-(p< hdpS/p< h^>)-1-(p< 

^-JU)-3-({4-[(trans-4-.?< TAVO P^dpSyJU)t*Sy] tf U ^>-2-^ JU} / 

TJl>)-4-[(£°'J §*/y-2-'()lt*iy)^TJ^y-\zTVy-2-ty (120mg) £ 

LTt#/co 

[0302] 7 

(3R,4S)-4-(4-7"P;E7x-JU)-3-{[4-(:>^ P^dp^JU^dp^) tf'J ̂ >-2 

TJls}-3-(^( hdp:>p< hdp:>)-1-(p< hdp:>p< ^JU) 

y (250mg) „ ^ 0 P 7°PA>7JU7 -f K U ^ A (185mg) „ Cul (138m 

g) , (0.155ml) &t/DMF (5ml) 

m°czmmmni;tc0 m^utc 
AcOEt-e20ai±iL/co 

>#U v7**v7A-e$£'J#Ls iETM^ffliLfco tibti/c^ 

i^i/|Jiyj^7A^P7h^77^ - (^dpHt>/AcOEt) 

U (3R,4S)-3-{[4-(i/^P^dp^jU^dp^)H°U ̂ >-2—f JU]P< ^>/U}-4-[4-

(:>7P7°P t°,lU7JU*-,lU)7x-JU]-3-(p< hdp:>p< hdpi>)-1-(p< hdp:> 

p<51>'U)7-tf51^>-2-^> (246mg) LTt#/c0 

[0303] 8 

7>/U P">#HETs (3R, 4S)-4-(4-7°P "E 7 x ~ JU)-3-{[4-(:> 7 P /sdp:> 

)lt*i/)¥Wy-2—()ll?lT)l}-3-(?( hdpi/p< hdpi/)-1-(p< hdp^^-

Jl>) TizTVy-2-t y (300mg) % Pd(0Ac)2 (13mg) % i^l£-tz:>7A (565mg) 

, */*/ 0 P^dp:>)u(2', 6' -V4 7 7°P 7$dp:> tf7 x ~ JU-2—f JU)*7> 7 -f > 

(54mg) % h U 7JU;>|-P (p< h dp-> U ^ A (263mg) % hJUx 
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> (6ml) RX?7k (1.3ml) # btca mbtltcfcfcM 
•&tKCPd(0Ac)2 (13mg) % U^*isJ\s(2', 6'-V4 V 7°P^dp:> kT7 x 

"jU-2—f jU)/1x7>7 O (54mg) h 'J 7 At • (/ h 

ti'JOA (263mg) U 7;U^>#HET100°O-eit^if # L/c0 

ti/cJ5J^;Fb^(C7K;&JPx.s AcOEt-e2[Uttai U/Co tSffl 

ikit^ h U 7 A7K;^-e^;f L. ^ *v7AL. £;$ 

ETSSUfco 'J ti^fAti^A^ h^77<-

(/sdpHt>/AcOEt) (3R,4S)-3-{[4-(^P^dp^U;tdp 

^)H0|J^>-2-r;U]7<51;U}-3-(7< hdr^>7< hdr^>)-1-(7< h dp^>7< TA)~4~ 

[4-(p< 1(^)1)7 JL-)l^TizTVy~2-ty (101 mg) LT 

mtc o 

[0304] 9 

(3R, 4S)-3-{[4-(*> 0 • ̂dp is At dp */) tf U Vy-2-^ Jl>] / TJl>}~4-(t: K 

• dpi/^ 51>/U)-3-(p< hdpi>p< hdpi>)-1-(p< hdp:>p< ^JU)T7"tz^-2-^1" 

> (200mg) % Ag20 (360mg) % Mzifc^yV)l> (0.19ml) % jh7-n-ZfTAJ7 

>fz7Aa->yK (18mg) &t/CH2Cl2 (2ml) f# L 

fco t#^tlfcJxJ^/jl^?HCAg20 (600mg) % Mzit^yVA (0.3ml) £jj|iP Ls 

mELZ2BmmwLtc0 5i^iETtifiL 
tco ^lJ^^J^7A^P?h^77^ - (^dpHt>/AcO 

Et) (3R,4S)-4-[(^>^U^dpi/)p<^jU]-3-{[4-(^^P 

^dpi/jU^-dp'v) tf ij ̂ >-2-^ jU]p< hdpi>p< h dpi>)-1-(p< hdp 

^7<51>'U)7-tf51^>-2-^> (94mg) LTt#/c0 

[0305] £^0ij 5 0 

(3R,4S)-4-[(^dpHt-5-x>-1--r 3MU]-3-

{[4-(^dpHt-5-x>-1—(At*^)^^ ^>-2—r jU]p<51>'U}-3-(7< hdpS/p< 

h dpi>)-1-(p< h dpi>p< ^JU) > (340mg) % • • [1, 3-tf 

syyj ̂ >-2—r UT^K^V^UT^H K U 
A*7,*=>-\)Ty) AT-01*^111) (60mg) &t/CH2Cl2 (170ml) (D) 
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%btitcWM. 
^i/|J^^Jl/i)7A^P7h^77^- (^dpHt>/AcOEt) 

, (3R, 6S)-3-(p< hdpS/p< h^»-5-(p< h dp*> ?JL>)-8,19-Vt *+F~5, 23-

V7*f K 'J*>^P[18.3.1.03, 6"]^ h 7 P +M (24), 13, 20,22-^ h7i>-4-

(148mg) LTt#/c0 

[0306] 1 

(3R,4S)-4-[(1S)-2-{[tert-7°5l>'K^P<5l>'U)i> U JUM dp:>}-1-1; KPdp 

S/X^JU]-3-(p< hdpi/p< hdpi/)-1-(p< (4 

g) , THF (50ml) RXfl, V t) Jltf-JlVj $ (6.2g) 

^80°C-e«if#L/co ;$J±T-e>l 

IsL/co U p^ h^77 < - (^dpHt>/A 

cOEt) 1H—T 0-{(1S)-2-{[tert 

-7>M^^Uh>',UU]:*dp^}-1-[(2S,3R)-3-(p< hdpS/p< hdpS/)-1-(p< 

hdp i/^^)V)-A-t*V7M^Vy-2-^{ )V\JL^-)V} (5. 2g) 

mtc o 
[0307] 5 2 

ZJUP'VUHSlTs 1H—r 0-{(1 S)-2-{[tert-

7>M^^Uh>',UU]:*dp^}-1-[(2S,3R)-3-(p< hdpS/p< hdp->)-1-(p< 

Kdpi/p<51>'U)-4-^dpV7-tf51^>-2—T>/U]X51>'U} (5.2g) % (26 

ml) h 'J-n-7'fJ^X (6.2ml) 100°C-e5^*l# 

L/co t#^tl/cJ5J^;Fb^(C2,2'-7x/ex(-r V^fP- h IUU) (500mg) 

100oC-e20trPm#L/co )1 
J±~F*£ft§U U P^ h^7 7 < - (^dpHt 

V/AcOEt) (3R,4S)-4-(2-{[tert-7>;K^P<51^)^lJ^ 

]^dp'i>}x51>/U)-3-(p< hdpi>p< hdp:>)-1-(p< hdp:>p< ^JU)^-tf^-$/>-2-

ty (3g) ^WmfttLTWco 

[0308] Mia^y 5 3 
liiilTs IH—r $yv'[4,5-c]n°u vy-6-t>)itfym.*3L)i dg) . 
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2-^0 j — )l (2ml) % CMBP (2ml) $.?>'hJUXV (10ml) CD 

^l/A7A^PVh^77^- (^drltV/AcOEt) (1) 

i_(2-^>/7 p/sdp^^x^ju)-^—r $ yvK 5-c] tf <j vy-6-tiA^ym^ 

(640mg) £ (2) 3-(2~is$ $ #V[4, 5-c] tf 

U (450mg) LTt#/c0 

[0309] 5 4 

6-^PP-1-^dr^jU-1H-t°PP[3,2-c]H°U (700mg) ^Ufe0!J11 

mMiZ UTs 1-^dri>jU-1H-t0PP[3,2-c]t0|J ̂ >-6-^jU 

#- h 'J Jl/ (367mg) ^M"\k(D^WtLX%tc0 

[0310] £^00 5 5 

6-(^ PP^ )\/)-\-{2-iy 0 )\/)-\W-^ $ y V'[4, 5-c] tf "J 

(320mg) CH2CL2 (13ml) ©;Fb^tHCM PITKIN h U £ A (218m 

g) <h7K (13ml) (D^mtkMTLs U/c0 

®(OMWM U 7KJi£CH2Ci2--ett!±! L/c0 

t*\ K u ^ATK^-e^jf u/co 

^>^A-e$£'JtU SETTlIlUfco %bUtcW/kiZ7-\z h> (13ml) <h 

a^t^h'J^A (800mg) MSlllHtlT. ^-C30^J£ # b/cQ 

?#£*lfcJ5Jfc^&tKCTHF (13ml) <h h;i/X> (30ml) £}jn*./c^ Jl-ntltf 

#tj2m Uc ft £ £ TilET'tli L/c0 ?# £ ft fcJI^tl £ T;£t) £ 3 SU U 5 

J$lCfflgSJUx> (30ml) SJ^Ffn t)1 m UC ft £ £"CMEET "C jift 

liL/c Oftfn t)A) o 

[0311] 7)\,3>mm%T. {(1S)-1-[(4S)-2, 2-V* =f-)\,-tt*V-\,3-V* * V 

^y-A-^ )iy3-?(^)iy^)l}tl)l^^yM tert-z/^JU (261mg) hTHF (5 

ml) ©;Fb^t)£*l#T. -78°C(C)££PU LDA (1.12M^*-?>-THF^jft, 2.5 

ml) £;rSTU III^30^*1# L/c0 f#£ftfc&J^I^tKC, ZPJUP*># 

HET7InlA^-78°CT>T§T U IH^TI 0#F^JS # Lfc0 ?# b ftfcj£j&;l£-

t)£^£"e#^u tSffl^bzv^x-^ATK;^ AcOEt^an^fco 
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£7j<ji£#siu TKJi^AcOEt-ettifiL/CO mum 
iti- h U 0 L /cQ ?# b ^ is Oh 

-e$£'JtU M^IETSiLfco U P^ 

h^77<- (^dr+f>/AcOEt) {(1S)-1-[(4R)-4-{[ 1 -(2 

-iso r $ y VK 5-c] tr u ^>-6—r )W^-)\y}-i, 2-

^>/U-5-^ dp v-1, 3-ist dp v 7 >-4—r ;U]-3-p< 7^)1} £ $ > 

It tert-y^JU (150mg) LTt#/c0 

[0312] £ki£®\5 6 

MHUHSlTs 1-^dpHtXt°P[4.5]^^>-8-^> (500mg) <hCH2Cl2 (5ml 

) K>>§-e;^iPL. TkffUbSM VO'^)V7)V 

$~Oh (1.04NksdpHt>)^ 3.5ml) -o < y <h JPTL/C0 

K 7 -f 7 -f X - 7"tr h >>£-e)££p L tc ££1MeOH <hh U 

+7Kfflt^:JPx./co 60#^J£#bfc 

ti. i^i^h'J^A£JP;U $e>lCl40#^Jg#bfco t#£>tl/c;Fb^t)£ 

M.=?-i K5J®LS L/co "J ttfJUt}'? 

A^P7h^77<- (^dpHt>/AcOEt) >4t£t) (258mg 

) &mtc0 mbtltc^wm (144mg) £hJUx> (4ml) U TK^T. 4 

-* Kdpi/S,t» (210mg) % h'J-n-7W^7 0 (0.34ml) &tf(E)-

N,N,N\N'-^ b??(^)lV7izy-],2-Vt))ltf*y-$i K (238mg) ^tWXtc 

o ;Fb^3£7jO£T160oC-e240trPm#L/co t#btl/c;Fb^ 

5)S^;lET"e}jilsL/co tfbtl/c 

'J 7 P7 h^7 7 ̂  - (^dpHt>/AcOEt) 

iL, (1 ) 4-p< hdpi/Sm» (5s,8r)-1-^dpHtXH°P[4.5]^^-8--r jU 

(20. 7mg) t (2) 4-p< hdpi/^t» (5r, 8s)-1-^dpHtX tfP [4. 5]^^-

8->NU (182mg) LTt#/c0 

[0313] 7 

{(1S)-1-[(4R)-4-{[2-(2—>^7 P7°P t°>'Ux51>'U)7 P[3, 2-c] t°'J ̂ >-4-

-f JU] 7< ^)l}~2, 2-V* dp 7-1, 3-ist dp 7 7 V-4—f JU]-3-p< 
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It (75mg) CDEtOH (3ml) P — 

^K^bSJ^SS (H-Cube Pro (®®^i) ; ThalesNanoM) i/ZXt) — h U 

V LTCatCart (Jllij^lO 10% Pd/C (ThalesNanoMs 70x4mm) ^ 

3&5£l.0ml/$h J±ti 1A-JK %btl 

fc£j&5I^tl£$ETT*I&§L. ggjSCDEtOH (3ml) it^P-

^K^bSJ^SS (H-Cube Pro (®®^i) ; ThalesNanoM) i/ZXt) — h U 

V LTCatCart (Jllij^lO 10% Pd/C (ThalesNanoMs 70x4mm) ^ 

>1fc5£l.0ml/$h J±^J50A-Jk 

ftfc£j&5I^ti£$ETT*I&§U ggjSCDEtOH (3ml) 5t*i7P 

— ̂ K^bSJ^SS (H-Cube Pro (®®^i) ; ThalesNanoM) i/ZXt)— h 

'J V LTCatCart (Jllij^lO 10% Pd/C (ThalesNanoMs 70x4mm) 

3&5£l.0ml/$h J±}]50A-Jk m 

^ti/cJ5J^;Fb^^;lET)jilsL. {(lS)-l-[(4R)-4-{[2-(2-*>* p 7°P 

JL^A)- 2, 3-V bh'P7P[3, 2-c] tf U Vy-A-< JU] * ̂ )l}~ 2, 2-V * ̂ JU-5 

-t*V-\,3-Vt*V^y-4~'(>It tert-7° 

J-)\/ (65. 7mg) LTt#/c0 

[0314] £ki£®\5 8 

4-p< (5r, 8s)-1-^l" =5r+»-^ t°P [4. 5]^±)-8—T )l (175mg) 

, MeOH (1ml) &t/THF (2ml) ©JI^tKCllfcJC^b^ h U 7 A7jC^& (2ml) 

50°CT160t^if#L/co SJSI^i^tjStTML, )lJ±T)Ms 

L/co tf^tl/c^jt^yx^^x-^jUTttlflL/co ^M£f£fflj^It7j<ll 

•f h U 7 A 7K;§;Sh "J 7 A7K;§;ST;ft;#t£s <?%> v 

7AT$£'JtL. ;1ETT)1ISL/C (ggjSA) 0 7.kJi£AcOEtT3[I]ttai L. ^ 

Jf£i^It^7*^>7AT$£:)tL. ;1J±TT)MSL/C (ggjSB) 0 ggjSB£ 

SIfr>'Ji]m7A^P7hy77^- (^dr+fV/AcOEt) 
iLfco ?#e>ftfc<b^tl£8l5SA^I^L. (5r,8s)-1-^dr+fXH°P[4.5]^ 

Jjy-8-t— )l> (79. 6mg) LTt#/c0 

[0315] 9 
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{4-[(trans-4-p< P^dptf 'J Vy-2-^ )Vj ^ $ J — )V 

(5g) , CH2CL2 (18ml) PBr3 (0.43ml) &U. 

z2mmmnistc0 m^nmummmt- K u 7 
AZK^^JPPU ^-C30#^J£#Ufco &fcM&mzC\\Cl3t&%\ik4ki- K 

7km£mmm*#&[stc0 

;lET"e)jilsL/co %btltcB^Z h;ux> (5ml) 

%1]\}7Ltc0 OFb^tlA) 

[0316] {(]R)-]-L(4S)-2, 2-V ^ ^A-5-t *V-], 3-Vt *V ^ y~4—f JU]-3-p< 51 

)iy'^)l}tlJl/<^yIt tert-7^)1 (1.13g) , THF (18ml) ©;Fb1^t)£-78 

tHC&iPU 7)13ymm%Ts LDA (1.09NksdpHt>-THF)^ 3.5ml) £ 

flP*.. 30£f^i£#Ufco h U ^J^PP>>7> (0.5ml) 

X., 0°Ct-e#^L/cm, 30#^i£#Ufco t#^tl/cSJ^;Fb^^-78°C(C^ 
£PU LDA (1.09M^dpHt>-THF)^ 7ml) 30£f^Jg#bfco 

ti/cJxj^;Fb^4fc -780CT;Fb^A£jQpu 20^jf#Lfco t#bti/cJxj^;Fb 
^£-e#^u CHcig-ettdiu/c0 

;lETT-;IlfsL/co %bUtcW/t^V U £ 

^A7A^P7hy77<- (^dpHt>/AcOEt) (1) 

{(1R)-1-[(4S)-2, 2-^p<51>'U-4-({4-[(trans-4-p<51>'U^^P^dr^jU)^dr 

^>] tf U *>*>-2—T A} * dp V-1, 3-y> dp V 7 >-4—T JU]-3-p< 

y^)l}tlJl/<^yIt tert-^JU (0.97g) <h (2) {(1R)-1-[(4R)-2,2-^ 

51>'U-4-({4-[(trans-4-p< P^dpSyJl/)^*^] tf 'J Vy-2-^ )l} ̂  

^Jl)-5-t dp V-1, 3-Vt dp V 7 y-A-'i JU]-3-p< J-A 7^)1} tl $ >It t 

ert-^'^JU (0.45g) LTt#/c0 

[0317] Mia$y6 0 

5-[(2-p< y ~)iy]-y JL-)1-]\\-^ (2.33 

g) <hEtOH (46ml) (DM&mz. iiltttll (30%7K;^ 7ml) , fU7r> 
myy^-Oh (2.4g) 65°c-e3mmmn[.tc0 mbtitc 
J5J^;Fb^£^tT$)£L/cti(C, "tz^-f K5iiL/c0 ^OK^JPXtc 
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mz, ^tcAcOEt^jp^Tttai 
[stcmz* % intern 

mTtiiifc0 £i:tcm 
77°P ¥)\s±-^)\s-yie0mW^)%m%:m^T)9t)§t&Z.fT:\ 5 

-[(2-* b*iyJL^)l)X)l7is-)iy]-yjL-JU-1H--71 h7V*-Jl/ (2. 14g) £ 

@^<h LTt#/c0 

[0318] 1 

(2R, 5R)-2, ^U-N-[(1E)-4-p< 'J tfP U ^>-1-7$ 

> (1.62g) , Et3N (9.2ml) WhH> (48ml) ©;f^t)£80oC(CjPii U 

K (0.4M h;Ux>}§^ 83ml) 

^40tr^^^Tjpx./co 

K U 7A7K;^£JP;U AcOEtTrttldh Lfc0 &btitcG&M&&&$£&-?#* 
*>0AV$£tikLfc&lzMI±-FVB1lfcLfco 1§btltcm)££V 'JtifJUti^A 
^•7hy77-f- (^dpHt>/AcOEt) (3R, 4S)-3-(^> 

1-[(2R, 5R)-2, 5-^p< tfP U ^>-W JU]-4-(3-p< ^U7> 

;U)7"tr'51^>-2-^> (2. 02g) LX%tc0 

[0319] 2 

litilTs (3R, 4S)-4-(4-7°P =£ 7 x " )V)-3-{[4-(:> ̂  • /sdp *>Jit 

dp^)H°'J^>-2-nu]p<^U}-3-(p< hdpi/p< hdpi/)-1-(p< hdp 

I7-\L=$-Vy-1-ty (200mg) % i/O P 7°P \^)l^U >I£ (99mg) % Pd(0Ac)2 ( 

17mg) % ,$-V * h dp:> If 7 x ~ JU-2—f )l) fcT.7 J y 

(63mg) % 'J 'J 7 A (327mg) % KJUXV (4ml) ^.t/7j< (0.1ml) CD 

;Fb^^90°C-ei50t^if#L/co tf^ftfcJ^Fb^OK^PPU AcOEt-ett 

HH L/CO h >J oAymmximu mimm-? 
f U L/c0 %bUU ti tfJlti ? 
A^P7h^77<- (^dpHt>/AcOEt) (3R,4S)-3-{[4-

(isO Vy-2-^ )l~\^^)l}-A-(A-iyO nO'U^Ay JL 

—Jl)~ 3-(p< hdpi>p< h dpi>)-1-(p< v*ris ̂ ^-A^yM^-Vy-l-ty (126mg 
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) Lxmtc0 

[0320] 6 3 

litilTs (3R,4S)-4-[(1S)-1,2-^t KP^>X^U]-3-(p< 

h^>)-1-(p< V*^*1-)\s)Tm-Vy-2-ty (3.7g) <hCH2Cl2 (74ml) (D 

7^&Tten--J3-)\,V*3-)\sVnnis=>y (2.4g) % 

(2.2g) , A-{V*3-)l7^J)¥*)Vy (140mg) &tfCH2CL2 (18ml) (OMG 

tlfeflP*.. ^^"e«if#L/co %bUtc^W^®iZ7^mX, CH2Cl2"e2 
0tti±iL/co tSffl^b^hut7A7j<}^-e^}f L 
. OR,4 
S)-4-[(1S)-2-{[tert-7^)l (V* ̂ )l) is <J )l>]t *i/}-1~t: KPdp isJL^Jl 

]-3-(p< b*is?i hdri>)-1-(p< h *is ̂  3~)\s) TM^-isy-2-f > (4. 8g) £ 

Ktyt LX%tc0 

[0321] 4 

-i y^ry-2-t-Jl (1g) <hDMF (5.04ml) (DM-StylZ7K)£TS NaH (60m 

327mg) mmmwLtc0 

ifh, 4-^PPlfiJ^V-2-^Jb/jfzhlJ^ (600mg) <hDMF (0.96ml) (DMS 

t)£JP7U 1. 50^*1# L/co t#^tl/cSJ^;Fb^^7K^L/c7j<(C}E?\ AcOE 

t-e20tti±iL/co ^ffi^b^Mj^ATk^arcafc 
>#U te7x^it^KUt7A-e^'J:#L/co ?#£>ftfc^&Ji£$ET*I&§U B 
mzMeOH (20ml) £JPPU ?Ks&Ltci£, ~f hU^Ap* h=^>K (28%MeOH}§)S 

. 0.9ml) ^-e30t^if#L/co ?#bftfcJ5J&$I^tKClMj&$ (14m 

i) Zbnx., ^-ei0#^i£#bfco ^ 
K U £ ATK^^JP;^ AcOEt-ettdi L/c0 %bUtcMW, 

Ji^tSffl^b^KU^ATK^-e^f u teTK^it^KU^A-e^im. m 
ETtiiifco m>btitc.mmzMeou (20ml) NaBH4 a 
20mg) ^^150#^# L/c0 ?# ^ 
muikibZV^E-^ATK^^JPx.s METTHsL/co ff^ftfcggjSlCTk 

cHcig-ettai u/co K U ^A-e^tm, 
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METTHsL/co %btitcMyk*VVtiJf)\/ti=7lx<7U^ h^77<- (C 

HCl3/MeOH) [4-(2, 3-Vt: K P-1H—f >^>-2—f Jl/* 

J-)\, (300mg) LTt#/c0 

[0322] 6 5 

(3R, 4S) —3— [ (4— tl KPdr^H0|J Vy-2—f )l) * ̂ JU]-4—f V^fJk3-(^ 

h dpS/)-1-(p< h dpi/;* ^JU) 77iz51'>?>-2-:t > (200mg) % 3, 3-V 

J-A (141 mg) m$VJH> (2ml) (DM^^ZCMBP (0.31 

ml) £JPPU 150°C-e30^^if#L/co 

JIETTHSL/CO %btltcmk*Wt>V)\,t>=?Jx 

^•7hy77-f- (^dr+fV/AcOEt) (3R, 4S)-3-({4-[( 

3, Vy-2-<)\y}^^-)\y)-A-< V7"fJH-( 

^ hdri>p< h dri>)-1-(p< h dpi/;* TM.^-Vy-2-^ y (123mg) 

Mat LTt#/co 

[0323] £^0ij 6 6 

litilTs (3R,4S)-3-[(4-1; KP^> tf'J ̂ >-2--fJU)P< ̂ U]-4--f 

V^fJk3-(^ h^>p< S**»-1-(* (20 

0mg) % (S)-4-p<^JU-2-^>^y-JU (0.11ml) &t/hJUx> (2ml) CD; 

tHCCMMP (100mg) £JPPU 100°Cei # L/c0 tfb 

;lJ±T-e;I!fsL/co tibti/c^^r v U 

A^A7A^P7hy77<- (^dr+fV/AcOEt) (3R, 

4S)-4-r V7>;U-3-(P< S**»-1-(* h ^U)-3-[(4-{[(2R) 

-A-^^J^y^y-2—()\,]X **/}¥*) ̂ >-2—T Jl/)*^l/]j7-tf^>*V-2-

(131 mg) LTt#/c0 

[0324] Mia$y 6 7 

litilTs 2-(2-^^P7°PH°;UX51;U)7P[3,2-C]H0U^> 5-** 

*> K (190mg) , Et3N (0.33ml) &tfMeCN (4ml) (DM^tylZ b'J * 'J Jls 

i/7-K (0.183ml) £JPPU 85*0^160^^10# L/c0 

Et3N (0.65ml) ^ (0.35ml) ££ 
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JPL/co J5J^;Fb^^M85°C-e3.50t^if#L/cm, ^t"e^L/c0 ?# 

^tl/cSJ^;Fb^(CAcOEt^JPA., h u mwMb 

^ h U t7A7K)^©JIII(C^)f L/co 

T?$£j£U lETtliL/cQ f#btitcB^V 'J^^^7A^P7hy 

77^ - (^dr+fV/AcOEt) 2-(2-$/ ̂  • 7°P IfJUX^U) 7 

• [3, 2-c] tf U h IUU (148mg) LTt#/c0 

[0325] £^0ij 6 8 

mmmm%Ts A-ouu-2-{ouu*i-)\s)^)vy (7g) ^THF (100ml) 

S)^^i;to;lET30oC-e70t^% ^-e5B^©^'J:#^^SteL/c 

a^b^MJ^A (6. 8g) £JPPU ^-C40#^J£ # L/c0 J5J&$I^tKC&7.k 

flfc^MJ^A (;lET50°C-e40t^©^'J:#^^ 3g) ZjjUx., ££>£30# 

mmWLtc (;Fb^A) 0 

[0326] litilTs (3R,4S)-4-r V7'fJH-(^ h^>p< S**»-1-(* hdpS/ 

^^)l)7M^Vy-2-^y (5g) CDTHF}^ (50ml) (C-780CeLDA (1.12M^ 

dr+f>-THF}^ 25ml) flP*.fc0 SJ^Fb^t £-78X^30^*1 

#L/cm. MA^ITL, $e>£30#^ig#ufco 

f§ffll^b7>^-^A7K;^£JP;i/cm, AcOEt-e20tt|±l L 

tco t# ̂  K U ^ Aj£ L, IffTTll Ltc0 f# 

U Px' h^7 7 -f - (^dpHt >/AcOEt) 

^TfiMU (3R, 4S)-3-[(4-^ • • tf 'J Vy-1-4 A) * ̂ U]-4--f V7'fJk 

3-(p< hdr^>p< hdr^>)-1-(p< hdpis?(^)l)Tiz^Vy-2-ty (5.32g) 

WMlt LX%tc0 

[0327] Mia^y 6 9 

(1-^dp^,/U-1H-H0PP[3,2-c]t°U ^>-6—T>/U)p<^y->/U (220mg) CH2 

Cl2 (5ml) ^"FTPBrg (0.1ml) ^JPx./cti, ^(C#^L20t 

r^if#L/co K u oA7mmz}^\ 

/Fi'nt^rl L/co t# <Q tl/c;F;-n t 'f K5j®Ls Iz^^f h^rhJU 

xVtlfLfco ?#e>ftfc3&fr£>;fi&Ji£#SlU tSffl^b^KUt7A7j< 
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K >J oA-e&mu MI±TV 
^2mUCft^t-e)jilsL/c (MS®A) o 

[0328] litilTs (3R, 4S)-4—T V^fJk3-(^ K hdpS/ 

/^JU)Tiz^Vy-2-ty (200mg) <hTHF (2ml) -f T4 X -

Tiz SVjrC&iPU !S#b&tfe>LDA (1.09M^dpHt>-THF)^ 1ml) £ 

flP*.. 30£f^i£#Ufco o©J5J^;Fb^(C;Fb^t)A£^ < y flp*., -tCDti K 

jMX-ZP-fe h>>£T^£p Lfc ££30^*1# L/c0 

^^«h#^LAcOEt-ettl±l L 
fc0 *§bntzMmm^«£*jg v>^A-e$£<j#L, 
L/co U •x' h^7 7 -f - (CHCl3/MeOH) 

L (3R, 4S)-3-[(1-^dp^U-1 H- tf • • [3, 2-c] tf 'J ^>-6--f JU) 

^W-4^V^fJk3-(^ hdpS/p< hdpS/)-1-(p< h dp^> * ̂ U) Tiz =f-V 

y-2-^y (324mg) LTt#/c0 

[0329] 7 0 
(3R, 4S)-3-{[4-(^>^jU^ )\y tf U ^>-2—T JU] ^UM—f 

V^fJk3-(^ h^>p< S**»-1-(* (3. 

46g) <hMeOH (150ml) (D)?b£®lZ 10% Pd/C (50%#7K. 1.5g) £JPPU 4EEE 

©7K*IIHET. ^x2mmmn[,tc0 s-cs®u 5 
&£$iJ±~F"C*Ift§ L fco f# ^ 

- (CHCl3/MeOH) L (3R, 4S)-3-[(4-t: K • dpS/-5-p< tf "J *>* 

>-2--nu)p<^U]-4-f V7>JU-3-(p< hdpS/p< hdpS/)-1-(p< hdp^^JU 

)7"tr'51^>-2-^> (1. 82g) LTt#/c0 

[0330] m&tiv 1 
litilTs (3R, 4S)-4-(4-7°• ̂  7 x " JU)-3-{[4-(:> ̂  • /sdp*>Jit 

dp^)H°'J^>-2-nu]p<^U}-3-(p< hdpi/p< hdpi/)-1-(p< hdp 

TiZ^-Vy-2-ty (200mg) % Jlfc'jy (0.066ml) % 2- (V is ̂  ^ dp i/ 

JU*7>7< y)-2',4',6'-h U—T 7 7°P ^U-1,1'-^7x "jU (37mg) % 'J 

ym=t)'JOA (163mg) , ^(^V^'UfV/t h V)/^7^7A (11 mg 
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) (2ml) %bUtc^]ZW^ 

tlOjCfciP*., AcOEt-ettdi Ltc.o K 'J 0 A7j<># 

Us &7jcflfeBtvy^^A-e^'JtU ;§I^;I5CH^L/C0 tibti 

i/ 'J A 7 A ̂  • 7 h ̂ ?7 7 ̂  - (^dr+fV/AcOEt) 

liM L. (3R, 4S)-3-{[4-(->^ tf'J Vy-2-j A]S ?)1>Y-3 

-(/ Kdrv)-1-(p< hdr^p<5l>'U)-4-[4-(^>/U/1xlJ >-4—T;U)7x " 

JU]y-\zJ-Vy-2-ty (138mg) 

[0331] Ui§0!J7 2 

7JUP*>UE!SLT. (3R,4S)-3-[(5-7"P^-4-^ h e'J ̂ >-2-< ;U) ;< 

f^]-4-fV7"fiH-(y h^>)-1-(p< h P< T)l) Tiz ̂  v >-

2-ty (125mg) , 2-^yV)\y-4,4, 5, 5-^ h 7 ?JU-1, 3, 2-Vt*+ttfa =y 

y (0.13ml) , ^7>( K U P^dri>>/U/1x7>7 ^ >)/^7 A(II)iy^ • U 

K (44mg) % 'J >1tH^U^A (125mg) % DOX (2.5ml) MTK (0.35ml) CD 

;Fb^£90°CT«*S# L/co f#t Ltz'&, 

K U 0 AzK^^iP^/co tf^ft/c^tl^AcOEUCTaii! L 

s ^zxm^Ltco B 

'J tltfJl/tl? A^P7h^77<- (^dpHtV/AcOEt) (CtfiMU 

(3R,4S)-3-[(5-^>s;^-4-^ */ y-2—f Jb) ;>< ^-JU]-4—f 7 7*>;i/ 

-3-U K=^>p< Sdp.>)_1_(P( K^.>y^>ll/):pif5iS;>_2-7t-v (27mg) 

m%t Lxmtc0 
[0332] §L&M 7 3 

(3R, 4S)-4-( tl bn*is*J-)l)-3-{* h^>)-1-(y 

)-3-({4-[(trans-4->(^Jl/i/tU^*isJl,)t*is] tf 'J 2/V-2—f ^U} ^JU) 

(530mg) % =y p 7°P — V K (8. 39g) RXf 

Ag20 (3g) # L/c0 t# Ag20 (3g 

) £)iJnu 90°ce^^(c«if^L/co 

^:?>5J!JLS L/c0 t# 'J ts ^fJUti 

7A^P7h^77<- (^dr+fV/AcOEt) INTUITU (3R,4S)-4-[( 



WO 2015/182686 100 PCT/JP2015/065344 

7"^-3-x>-1 —(hdp:>p< S^s»-1-(^ hdp^^1 

jU)-3-({4-[(trans-4-p< ̂ -)\/i/0 P^dp tf 'J Vy-2-^ )l} ̂  51 

)\AT-M^Vy-l-ty (84. 6mg) LTt#/c0 

[0333] £^0ij 7 4 

mmmm%Ts b'J /^AVUATiz^lyy (320mg) <hTHF (1.6ml) (DM 

^t)£-78°C(C)££PU n-^JU'J^A (1.58M^dr+f>;^ 2.6ml) 

Tlfco M-78°C(c^iPL/co 

N, N', N', N" , N" -^dp^ U >It K'J7$ K ( 

0.86ml) ZbUx., (2-7°P M^U)^ ̂  P 7°PA 

> (500mg) %tiQz.tc0 U &&i£&Ltc 

o %bUtc^M,^^Z7^J!]WX, 

T3®, tsffl^b^hut7A7j<}^-e20^}f L/CO 

m.i- K U O;lETT}iifsLT(4->^P70P H°>/U7^-1—f >-1-

-f JU) ( h U ^ y (506mg) LTt#/c0 

[0334] 7 5 

ZJUP'VUHSlTs 3-7^^ t°'J ^>-4(1H)-;t> (500mg) % (4—>^P7° 

P^7^-1--f>-1-^^)(h \) *3-)l)is=>y (1.44g) , Et3N (2.8ml) R 

t/DMF (5ml) (Dm&tylZ? V\tT h7-n-7>^7Vf-^A (1M THF^jft, 

8.8ml) £ip*.fc0 ?# L/cti. £'7( h U 

7 x zMvX 7 ̂  »/^7 A (II) P U K (420mg) "7-f^P 

110oC-ei0trPm#L/co t# b ti/cixJ^;Fb^^AcOEt ?J\s 

ZlJUXs METTHsL/co h^7 

7 < — (^dpHt>/AcOEt) 2-(2-->^P7°P bJHf^)7P 

[3,2-c]t°U^> (302mg) LTt#/c0 

[0335] Mia$y 76-1 9 4 

m$mmuz$m(Dy5mtmmzLT. 
L/co 

[0336] Mia^y 1 9 5 
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(3R,4S)-3-(* h **»-4-(3, 3, 3- h U 7 A* • 7°P ¥A) 

y-2-^y (628mg) % \,2-V<7 PPX^ y (20ml) % ^PP(p< 

y (1.5ml) &tfDIPEA (3.5ml) ©5I^£90'C-ei20#^ig# L/c0 

cOEt-etti±!L/co u *S 

'Ji]^i]7A^P7h^77^- (^dpHt>/AcOEt) ( 

1) (3R,4S)-3-(p< hdpS/p< hdpS/)-1-(p< h dpS/p< ^JU)-4-(3, 3, 3-h 'J 7JU 

^P7°P ¥A)7izTVy-2-ty (129mg) ZmWtLZ, (2) (3R,4S)-3-

hdp:>p< hdpi>)-1-[(p< hdp:>p< h dp:>) ^JU^-O, 3, 3-h U 7JU;t P 

7°P tfJU) ~7 M^-Vy-2-t y (474mg) LTt#/c0 

[0337] 1 9 6 

TA^ymmUT. [(1 S)-1 -{(4R)-4-[(4-^7 P P t°'J Vy-2--i A)^^~A'\ 

-2, 2-^p< ̂ A-B-t dp 7-1, 3-Vt dp 7 7 V-4—f A}~3~* ^-A 7'^Alt) A/< 

tert-y^A (1. 03g) , 2-( h 'J * ̂ ASs'J A)J1$ y?t-A (0.4m 

i) , (9,9-v/^A-9H-*+i-y^y-4,5-V^A)^x(Vyji-A^xy^y 

) (700mg) % h 'J XCV^yVj^yriz \-y)VJ^VO h (550mg) % DIPE 

A (0. 85m1) &t/DOX (16ml) 4 <7 UWSMT. 120°C-e20^*| 

WLtco AcOEt^JPx.T;M^5SyU 

tco 3>$£$iJ±~F*Ift§U ii^^lJ^)^^7A^P7h^77^ - (^ 

dpHt>/AcOEt) [(1S)-1-{(4R)-2, 2-^p< ^JU-5-

^ dp y -4- [ (4- {[2- ( h U *3-Ai; 'J A)J1^A]XA 7y~A} H°'J $/V-2—f 

A)*3LA]-1,3-Vt*V^y-4—(A}-3-?l3LAy'3LA]tlA/<< >I£ tert-

7>>/U (1.1 g) ZMWmfot LXmtco 

[0338] Mia^y 1 9 7 

litilTs A N-(tert-7~ hdpi>^>/U#x>/U)-0-(2-i>^P7oP t° 

AJL^A)-L-iz^i-- h (6.5g) , yVP^^V (8.0g) &tfTHF (22ml) 

©;Fb^tHC, -20°C-e2,2,6,6-^ U 
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K U^A^P'J Km (1M THF-K;ux>}^ 91ml) £^-n°C£lT£ 

{£^&^20tPem±^T;f§TU -]5°CU2Bmm# L/c0 tibtl 

tc^W^tyUtf)zk^ L/C5^1 >@tzK;§;S«hAcOEt© ;!£•$](c>E^ 

. ^©mi0^^if#L/co 

L/cf^s K U ^ L/cQ t# bti 

v) ommTvmmu n(2s)-4,4-

V7• "E-1 -(2—> $ • 7°• t?JH h dp :>)-3-^" dp y 7"^ >-2—f JU] ;b JU/ <$ 

>I£ tert-7>,iU£#fr^;l (10.7g) LTt#/c0 

[0339] £^0ij 1 9 8 

[ (2S) -4,4-$; 7° • "E-1 - (2-:> 0 • 7° • tf JU x K dp :>) -3-^" dp y 7°^ >-2--f 

JU]:ft JUA"$ >I£ tert-"/-^-;U (9.6g) d: hJH> (76ml) ©;fb-ntHC% 7K>P 

T-e2M7KI^b^ K U t7A7K;^ (57ml) U ^ 

^"C20#^i£#Ufco tf^ti/cSJ^Fb^tHC KJUxv^K^JP^/cti, 

<h7KJi£^iitL/co ^Ji^7j<-e20tt|±lL. ^(Ct#^tl/c7j<ji«ht^:to/cm 

, AcOEt^rJpA./c0 t#^ft/c;Fb^£7K^L/ct£, 2MJ^It£Jpx.7KJi©pH^:^ 

1. 5(C|P]IP L/c0 f#£ftfcJ5J&$I^ti©^Ji£7KJi£#SlU 7KJl;&AcOEt 

T?3[Httai Lfco f# ̂ ti/c^Jl^7K^It^- K U L/cQ 

f# ^ tl/c^Jl U (3S)-3-[ (tert-7" K dp^ JU^xjU) 7 $ 

y]-4-(2—>^P7°P l^lUx Kdp->)-2-t KPdp->7^>l£ (4. 53g) 

t)<h LTt#/co 

[0340] 1 9 9 

JL^Jl (2S)-2-[(tert-7° Kdpi/^jU^xjU)^^ 7]-

J 7- K (5. 7g) CDCH2CL2 (40ml) &mz K U 7JU:* PMl (12ml) £JPPL^ 

^-ei0trPm#L/co t#^ti/cSJ^;Fb^^;lET-e)jilsL. SIJSICTHF (60m 

l) , ^pp^Vi/'Jl/ (3.2ml) , j^It7j<m^ K U t7A (4.3g) (6 

0ml) ^JPx.^^-ei0trPm#L/co tf^tl/cJS^Fb^^AcOEt-ettlfl Ls M 

K U o 
tc o U Px'K^^7 < - (^dpHt >/AcOEt 
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) lf;i/ (2S)-2-{[(^>y</i/7t-dp^)^</u^-jU]7$ y }-

-17 7-h (4. 2g) LTt#fc0 

[0341] Wk®\2 0 0 

MSlllHsaT. (1.09M 55ml) ^CH2CL2 (75ml 

) (DMa^QlrZ K ]J 771/^PfFlt (4.5ml) <hCH2Cl2 (35ml) 0;Fb^i t)£7.k)£T 

iTifco >a-K^> (4.8 

ml) ^IWl^T-inx-fco x^;U (2S)-2-{[( 

^VvJU7t-dri>)^jU7K-ju]7$ y }-4-* $ -4-J: ; y— K (4.2g) 

£CH2Cl2 (35ml) btca f# 

$di#L/ctI, 7jO£T-eiMj^I£ (50ml) £jQx./c0 t#^tl/c;I^^CHCl3-e 

^o^xm^b. mi±Txmmbtc0 A^P 
7^77-f- (^^r+^>/AcOEt) £^TffMU N-[(^>y> 

7l-drv)^;U7K-JIU]-3-(1-/5l>'Ui>^ P7°P e°JU)-L-77-^-— K (3. 8g) 

LXt#/co 

[0342] l^$ij 2 0 1 

li-l(^<yiyJl,t*V)tlAyi<—J\sy3-0-^ fJky^P 7°P tMU)-L-

?7-t-h (3.8g) 0EtOH (76ml) }^Cl0%Pd/C (50%#7X, 0.95g) » 

&2EiJbfc& 3^MI±TX)»m btc0 mbtltc?m(DTHF (76ml) mmz 

s Ik&T-e-jMmV-tert-y'^Jls (2.85g) MDIPEA (2.3ml) ZMZ, ^ 

-e 2 0# H Jg# U tc o *§ <b tl tc S J^f3^ t) £ fSffi i^b 7 > ̂  A 7X)^ (C )E 

3\ AcOE tX$tibtc0 % b tlfcG&S %M&lfcMi- h 'J 0 A "?££& b tcm, 
MJ±TX$M1febfco f tl/cil^:y U ^ 7 A ̂  P 7 h ^7 7 -f - ( 
^*y-y/kcOEt) X^;u N-(tert-7° 

-(1-^Jk>^P7°P ¥)l)-L-7=,--f - h (3. 2g) bX%tcQ 

[0343] §gi£0lj 2 0 2 

sHUHtiTs N-(tert-7" b **stl)ltf-)l)-L-te V y (20g) £DMF (480 



WO 2015/182686 104 PCT/JP2015/065344 

ml) (D)NaH (60m>4^m. 8.6g) ZfrftTs l^£5°c£mc{£ 
^(om^TxmmmwLtco 

SMHZs (2-a-KifJl/)^^P^P/^> (24g) ^S"C140#Faii£# 

L/co 7K«h1MJ^It^JPA.pH^2~3(ClilB 

L/co t#^tl/cJ5J^;Fb^^AcOEt-e30ttl±lL/c(Z)t», 

h U t7A7K)^-e^)f L/co h >J 7A«L 

. METTHsL/co MeOH (140ml) , CH2Cl2 (420ml) £Jp 

X., ^T-e(i/*7^fJI/)( K U (2M^drHt>)^ 62ml) 

ft^£6°c^:mc{£^&^)f§TU ^©&$io%~F-ci0£f^ ^S-CIB# 
mmwLtc0 %butc^w^^zkcm^mxxmm(D{V7V^^)v){ K U 

L/ctt, ixJ^;Fb^^;lETT-}IlfsL/co 

^i/|J^^Jl/i)7A^P7h^77^- (^dpHt>/AcOEt) 

, N-(tert-7°hdri>^jU#-jU)-0-(2-i>^P7oP t°>'Ux51>'U)-L-tr 

U^-h (6. 51 g) LTt#/c0 

[0344] 2 0 3 

[(1R)-1-[(4R)-2, 2-V^^Jl-A-({4-l(Uaus-4-?(^Jliy^n^*iyJl)t 

dp ^>] tf U *>* y-2-'T JU} P< ^>/U)-5-^ dp 7-1, 3-Vt dp 7 7 V-4—f JU]-2-(x 

7-Jl/)xf^]^^/^ >It tert-7>>/U (203mg) <hCH2Cl2 (4ml 

) ©;Fb^^7K^L/cm, m-^PPi®Sm» (^25%#7K. 89.5mg) £JPx. 

. m^-ei0trPm#L/co K U t7A7j<;§ 

&£ap*i0#^Jg#ufco 7KJi«h^ji^^llL/cm. ^ji^tsffl^it7j< 

h U t7A7K)^-e20&}# L/co 

lETtliLfco f#^'J^^^7A^P7hy 

77^" (CHCl3/MeOH) [ (1R)-1-[ (4R)-2, 2-V * ̂ JU-4-({ 

4-[(trans-4-p< Px\dpi>>iU)^|-dp^>] tf U ^>-2-^ JU} p< ^LJU)-5-^t 

dpV-1,3-y>dpV7>-4—T >/U]-2-(x51>'U7>>'U7 < "Jl^x^U]^/^ > 

It tert-7>>/U (172mg) ZMfot LTt#/c0 

[0345] £^0ij 2 0 4 
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[(1R)-1-[(4R)-2, 2-V*3L)l-4-({4-l(Uans-4-?(^)listn^*is)l)t 

dp*>] tf U Vy-2-'T A} * ^ V-1, 3-Vt dp V 7 V-4—f JU]-2-(l 

T7—JU)x-^-JU]^3 >IH (103mg) <hCH2Cl2 (6ml 

) m-£pp®£H§$ (^25%#7KS 91mg) ZbllTLs 

m^zimn\mnLtz0 m^n 
Jt7jO£U m-^PPigSm» (^25%#7K. 9mg) ^-C30£f^i£ 

#L/C0 K >J o 
ftufco pkEtGms&ft&Lfcms Gms&&ft}0iM7mi-b'jo&7k® 
fc-e2iM}%&Lfc0 MET 
tirsLfco %bntcBtik-£*sx)-h*f)\/i3=?j±<7u^ \>v=?-?4— (CHCI3/A 
cOEt) [(1R)-1-[(4R)-2,2-^^U-4-({4-[(trans-4-p<^ 

P/^dp:>>/u);7|-dp:>] tf "J Vy-2-4 )l} ̂  ̂ Jl)-5-^-dpy-1,3-^^-dpy 

7 >-4—(>It tert-77-JI, (81m 

g) zmftturmfco 
[0346] £^0ij 2 0 5 

JifyzjlsfcyIt [(2S,3R)-3-(* h**>* hdp->)-1-(p< hdp*>*^U)-3 

-({4-[(trans-4-p< Px\dpi>>iU)^|-dp^>] tf U Vy-2-^ )l} ̂  ̂ Jl/)-4-

**V7iz^Vy-2-^)U]/^)U (1.19g) , DMF (25ml) <J 

Oh (560mg) ©;Fb^£60^Tit^*|# L/c0 % b 

X, AcOEtT'ttHH L/c0 t#^tl/c^Jl^tSffl^It7j<m^hUt7A7j<}^ tS 

%WMkA7K;^5S©|ilIiz&;#• L, i^Kfiitlt^9^Ohj£Ltc0 

f#S>ftfc^$Ji£$iJ±T"C*Ift§U h^7 7 
-f- (^dpHt>/AcOEt) ?xmm. S-{[(2R,3R)-3-(* hdp 

h dp'v)-1-(p< h dpi/^ 51>/U)-3-({4-[(trans-4-p< P^dp^/jU) 

t dp^>] tf U ^>-2—T JU} ^>/U)-4-^ dp V 7-tf ̂ ^>-2—T JU] ^JU} (700 

mg) LTtf/co 

[0347] 2 0 6 

2-(7°P =£ * ̂ ~)V)-4-[ (t rans-4-p< *> £ P ̂ dp *> JU) t dp *>] tf 'J V > 
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JMbTKM^ (766mg) <hCH2Cl2 (25ml) K 'J 0 A 

TK^^JPPU ^-ei0^rPm#L/co mbtifcE&yofrbGmE&ft&L 

td£s 7KJl;&CH2Cl2(CTtt!±! L/c0 

isO A(CT$£'JtU h;Ux>^JPA.T^IKL/co %btltcM,^ty^:iM]±l:X 

$j20mUC&£ tTHsL/co t# ̂  $j10ml 

(C^^feHsL/c Of^tlA) 0 

[0348] litilTs (3Rf4R)-4-[(i^U*JU7 7-JU) * ̂ U]-3-(T< h^>p< 

h^>)-1-(p< V*^*1-)\s)7m-Vy-2-^y (407mg) <hTHF (6ml) (DM 

£LDA (1.09M/s^-9->-THFJ§jft% 2.2ml) %-78X>X® o < 

L/co ll^CT1.50#^i£#Ufc&, ^ 

SJ"e#SLfco t#^tlfc;Fb^£AcOEUCTtt!±! L/c0 ?#<Q 

&Wfc*V**sOJxlzx%M\,, ^Jf^jlETHsL/co %bUtcMk* 

*SV13V)\,13=?J±<7 P7hy77-f- (CHCls/AcOEt) TSttli Ufcm, 

lJiJ^i)7A^P7h^77^— (^dr+fV/AcOEt) d <h IZ£ 

y, (3Rf4R)-4H!(l^/U3JU7 7-Jl/)7<^l/]-3-(7< h^>p< h^>)-1-(p< 

h ^-JU)-3-({4-[(trans-4-.?< •/^dp'>'>/U)^-dr'>'] tf U Vy-2-

•1 )\s}*T)\s)7MTVy-2-ty (599mg) LTt#/c0 

[0349] 2 0 7 

ZPJUP'VllHSlTs 3-[(3-7°P;E-2-i>7y £0,JVy- 4—f JU)7JU7 7-JU 

]7°PA>It 2-X51>'U^dri>>/U (200mg) % (4-*>£ • 7°P tfJU^-1-^f V-1 

—HUH h U ;^Uh>7> (170mg) , Et3N (0.49ml) &tfDMF (1.5ml) (DM 

^i(C7'MbT1h7-n-^7>:E-l5A (1M THF^jft, 1.2ml) £JPPL/C 

o f# b tl/c;Ffc^ £30#^® H L td£s t'7(h'j7x -JU*7 7 < 

XA^^AUD^P U K (70mg) £JPPU ^^P;MttT. 110°Ce3 

0^*1# L/c0 ?#e>ftfcJ5j&$I^tKCAcOEt£j!]p*.% tSffl^b^ h U ^ATK 

L/c0 t#b^*v7AL/eft, ;1 

ETtliLfco U i^J^7A^ p^ h^7 7 < - (^ 
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dr+fV/AcOEt) 2-(2->^P7°P [3, 2-c] 

tf'J h IUU (12mg) LTt#/c0 

[0350] £^0ij 2 0 8 

3-7^^-4-^7 P P tf'J ̂ >-2-^jU#- h IUU (2g) % Et3N (2.6ml) &tfl) 

MF (20ml) ©jFb^rtHC^jO-ftTs 3-7JU7 7 —JU7°P 2-x51,lU^dr:>,/U 

(2.4ml) 10#^1S# L/c0 %btltc 

JSJ^Fb^OcOEt^K^JP^ %bUtcM^m^mwm 

iti~ h U ^ A7_K;£;S~e&;# Ls 7*V 0 AL/c0 tibti/c 

^Jf£;$J±T"e)j§if5U ii^i/|J^)^^7A^7P7h^77^ - (^ 

dr+fV/AcOEt) 3-[ (3-7^^-2-^7 7 H°'J Vy-4-'f )l) 

7s)Vy T-)V\^UJ^ym. (2.7g) LTt#/co 

[0351] Mia^2 0 9 

7 v\k7kWk-¥')Vy (25g) £-10°C(C)££p (MeOH-7.k>£) U x^U(2S)-

2 -7$;-4-yfM>^-4-i;7- h ^ y {[(1R, 4S)-7, 7-S> ^>/U-2"^ 

dpv ^i>^7 P[2.2.1]^7°^-1—f JU]p< ^ (7. 5g) £1^#-

5°C£lT(C{£/ctl£i: 9 (Cd> L-r^JP^/co ?# ^ 

mmwLtcms 
tco ^T28%7>^-77K;^£JP;U J5J^;Fb^©pH^^9.5(cliSL/C 

o L/co 

&g£&7KgE$v^**>*A-c3£*£U ;lETT)MsL/c0 ff^ftfcggjSlcT 

HF (50ml) £JPTU ^/mT'DIPEA (3.3ml) % -j^It^-tert-^^^U (3.86ml 

) £iP*.40#^Jg#Ufco t#^ti/cSJ^;Fb^^;lET-e)jilsL. ggjSlC7j<£ 

jpx.AcOEt-etti±iL/co METT 

)jilsL/c0 %bUtcW^V U ft?h^7 7 < - (^ItW 

AcOEt) N-(tert-7° hdpi>^>/U#->/U)-4-7>'U^-P-L-P-r 

(2.65g) LTt#/c0 

[0352] £^00 2 1 0 

(3R)-4-(2-i>^7 p 7°p tfJUkT—JU)-3-(p< hdp:>p< h =£S»-1-(4-T< hdp:> 
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7 x —A) y (831 mg) CD hJUXV (25ml) Pt02 (61m 

g) 7kmmiamT0oc-e60mm&bfc0 
?>S'J 5®^;j|ET'C/Ilis Lfco {) 

A^P7h^77^- (^*y-y/AcOEt) £^TfiMU (3R, 4S)-4-(2-

:>^P7°P b°>/Ux^;U)-3-(p< h^»-1-(4-p< hdf:>7 x - JU)7"tf 

^i/>-2-^> (574mg) LTt#/c0 

[0353] S^ia#y2 1 1 

MHUHIaTs (3R,4S)-4-( t: KPdpvp< ^;U)-3-(p< h^»-1-( 

* V*V^^-A)TM^Vy-l-^y (300mg) % THF (12ml) , ttmk (0.3 

2ml) N RXf h 'J 7x-JUTisXy -f > (1. 6g) (DMi^tylZTWtUltfy WJ 

-f77°PH°JU (1.2ml) ^"F-elSTU u/c0 %btlfcS 

CHCi3TJdadd U/c0 vV**/ 

OA-cmm£s IffTtlffiLfco V^PtfJUx—rJU 

T^^^SiJL/co t#£>ftfc3^£METT)j§ifsU n 

^i^7A^P7^77<- (^dp-itv/AcOEt) 

II S-{[(2R,3R)-3-(p< h^>)-1-(p< h p< * 7 Tiz ? 

Vy-2-^)U]?(^)U} (300mg) LTt#/c0 

[0354] S^#!l 2 1 2 

^^M|S-{[(2R,3R)-3-(P< h^>p< h^»-1-(p< h p< TA)-4~t * 

VT-frfVy-l-'{)V\*3-)\A (150mg) % DMF (1.5ml) , MeOH (1.5ml) % fit 

$kt>l)OA (420mg) 0)fb-n^(Cl-7°P ̂ -2-* V (0.3ml) <h 3 0 

\ti~\-')OA (435mg) 40°C-e«*| W L/c0 

7K^IJQXS AcOEt-ettttiLfco mbtitcGms%t&%nk4ki-b'joA7k.mfcv 
&># Ls yO ATifrji U fcQ # ̂  £;1(±TTim 
U I14,>'JA^7A^P7^77^- y/AcOEt) 

TliMU (3R,4R)-4-[(-T 7 7>,lU7Jl/7 7->/U) ^;U]-3-(p< h^>p< K 

\-*iy/^A)7iz^Vy-2-ty (125mg) %}&m%£{sTf#fc 
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[0355] 1 3 

(3R,4S)-4-(tl KPdp^p<^U)-3-(p< b**/* h hdp^^JU 

)7iz^Vy-2-ty (2.7g) , (4.3ml) &tfCH2Cl2 (30ml) (DMS 

tHC, 7K;^T. ^>7JU*"JU^P U K (2.1ml) £JPPU ^^180#^ 

#L/c0 t#^tl/cSJ^;Fb^(CCHCl3^JPx.. 0.5MJ£it K U 

t7A7j<}^ tSffl^b^KUt7A7j<}^©JIII(C^}f L/co 

lETtiiifco m^nttmttwti 
^A7A^P7hy77<- (^dpHt>/AcOEt) (CTffMLT, (3. 

4g) £?#fc0 (1g) <hDMF (10ml) TK^T. ^ K U 

^Ai^>f^7-h (575mg) £JPPU IH^TI0#F^J£ # L/c0 %bUtc^ 

J^/fb*n tl(CAcOEt^rJpx.% 7j<s tSfflj^It7j<^^" K U ^ A7K;^)SS K 

'J 0 A7K;§;S©|llI(C&;#• L, *S7KfiiEi£v ^AT?$£ j£ L/c0 tibti/c^ 

$Ji£$iJ±~F"C*Ift§U 'J 7P7 h^77 ̂  - (^dp 

V~>/AcOEt) (CTffMLT, (3R,4R)-4-[(X51>'UX>'U7 77->'U)P<51>'U]-3-( 

.X hdri>p< h dri>)-1-(p< h dpi/;* ^JU) 77iz51'>?>-2-:t > (300mg) 

Wat LTt#/co 

[0356] 2 14-294 

m$mmuz$m(Dy5mtmmzLT. 
L/co 

[0357] Mia^'fb'nt^Hias 4^)iM<b^Kl^ 

[0358] ##0iJ1 

{(1S)-1-[(4S)-2, 2-^p<51>'U-4-({4-[(trans-4-p<51>'U^^P^dr^jU)^ 

dp^>] tf U *>*>-2—T JU} ^>/U)-5-^ dp V-1, 3-Vt dp V 7 V-4—f JU]-3-p< 51 

>It tert-^-^JU (75.2mg) (C6M±^lt (1ml) £riPx.% 80 

°C-e«if#L/co METTHsL 

fco ?#e>ftfcggjS£0DS2j7A£PV h^77<- (MeCN/0.1%Mlt7K;^) 
^m^xmmbtco & 
l^SSU (2S,3S)-3-7$ y-2-t; KPdpS/-5-p< ^U-2-({4-[(trans-4-p< 
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J-)\/i/9 i/~\ tf 'J Vy-2-4 )i} t ̂ JU^dp-—i&Wk 

(50mg) ^MttbX%tc0 

[0359] ##0!|2 

{(1R)-1-[(4S)-2, 2-V*3L)l-4-({4-l(Uans-4-?(^)listn^*is)l)t 

dp*>] tf U *>*>-2—T JU} * dp V-1, 3-y> dp V 7 y-4-s( jU]-3-p< 51 

>It tert-y^JU (3.7g) (30ml) 80°C 

-&&&&& [stco 6M7KI^b^KUt7A7j< 

5(CliS L/co £ 5IX LT, 

(2S, 3R)-3-7 $ 7 -2-1 K P dp*>-5-* ^JU-2-( {4-[ (t rans-4-p< ^^7 • /s 

dp^;U)^l"dp^] tf "J ^>-2-^ JU} 51>'U)/^dpHt>It (1. 2g) ^rlll^ 

t. LTt#/c0 

[0360] ##0!Mbl^l©flii^ 

[0361] 
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[H5-1] 

Ex Str Ex Str 
1 

CH3 NH2 

6 rrCHs 

Hcjs5C^ 
CH, NH, 

2HCI 
2(1) 

# 0-^^ 
PH 

o=^o»r |i 
H3C/Y^°yY^V 

CI NH2 

7(1) # CH3 

0 Ph 

u „ Ho^ni 
CH3NH2 

2(2) 
# 0^-^ 

?H 
°==/ OHjT | 

OH NH2 

7(2) 
* OH 

H3cJSfe6 3 y Y v N 
CH3 NH2 

3 
^cHex * o 

CH3 NH2 2HCI 

8 
^VCH3 * H3C PH, cr 

9"^ 0=1 Of^i 
H3C 

CH3NH2 2HCI 

4 

* „ 

CH3NH2 

9 

0^A 

NH2 

5 fYCH> 
OH J. 

O-TOHji 

v NH2 

10 
_,cHex * 0 

H°^°H£J] 
NC-^V-f^-^N 

NH2 2HCI 

[0362] 
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[H5-2] 

Ex Str Ex Str 
11 

_-cHex * 0 

^O-Y^N" 
CN NH2 

17 
(1) 

n-CH° 

HC "95^) 
CH3 NH2 

12 

NH 2 2HCI 

17 
(2) O0CH' 

H»C-°XOHA 
VrVW 

CH3 NH2 2HCI 

13 o N 

HO-^PHf*S H3CrV^NJ 

CH3NH2 2HCI 

18 

o X 3 

HoAPHril tVySJ^CV 
CH3 NH2 

14 

OH jTt9 
CH3NH2 2HCI 

19 

0XX) 
HOJ?OH[^K| 

CH3 NH2 2HCI 

15 

* 0-^VCH3 
HO-^C OH f|| 

CH3 NH2 

20 

* \ 

o S~9 
HO4OHVJ H3CY^^NJJ 

CH3 NH2 

16 
H^H3 

CH3 NH2 2HCI 

[0363] 
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[H5-3] 

Ex Str Ex Str 
21 

* OH XXX o<oHrl v 
H3cr^v^^N 

CH3 NH2 

27 o'CH= 

J> JC6 
HoAPHrii H3C YY>N^ 

CH3 NH2 

22 ,CH3 

* nH3Cv ? 
•oWl H3cr^KANJ 

CH3 NH2 2HCI 

28 

O^CH3 
0 1 3 

HoAPHrii H3Cr^X>NJ 
CH3 NHJ 

23 ^cHex 
* O JL HO-]TOH 

N 2HCI 

29 
o r^v 

CH3 NH2 

24 
Q^cHex 

rfiS-4 Vr^N 0 VI \=/ MU 

o 2 2HCI 

30 „^cHex 
* 0 

H3C-O~Y^ HOXOH[^S 
NH2 

25 

O
 

) M
 

< 
°J 

« 
) 

°y
>

i k 
§

0
 

x 
)-

o
 o
 C

O
 

*
 

X
 

31 
_^cHex 

* F 0 

HO AH^HX) H3c-0'^^o^r^^N 
NH2 

26 
H 

xy 
HO-?PH f^l H3Cr<^C>N^ 

CH3 NH2 

32 

,CT 
0 JL r^N H0\ OH f S 

VWW 
NH2 

[0364] 
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[H5-4] 

Ex Str Ex Str 
33 

cHex 
* N-& 

OH X N o^pnnr 
CH3 NH2 

38 
* X rNACH3 

° X 
HO-^OHf*!) H^/V^V 

CH3 NH2 2HCI 

34 * ° . 
,« T.O. .,CT5^0 ̂  

CH3 NH2 

39 
crBn 

OH I 
0=4 OHf 1 H3Cr^X>NJ 

CH3 NH2 2HCI 

35 

OH V °4oHn 
v NH2 

40 
^cHex 

OH 1 
O=(0Hf^ 

Ph^V^NJ 

NH 2 2HCI 

36 
* _xCHex 

O ? 
HO^OHf^ 

NH2 2HCI 

41 

oO 
OH V 

0=(OH f\ 
H3C-T^IX>N^ 

CH3 NH2 2HCI 
37 

* 0 oO'CH3 

CH3 NH2 3HCI 

42 

o d~F 
OH 1 

O4OH^I 

CH3 NH2 2HCI 

[0365] 
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[^5-5] 

Ex Str Ex Str 
43 

* 

HOAPHfA 

CH3NH2 2HC| 

49 

0JCP ° 1 
Ho4 OHf^ 

CH3NH2 2HCI 

44 _^cHex 
* 0 ? 
N=X^^_HO4OH^ 

^-^^=/NH2 2HCI 

50 „^cHex 
* o 5 

NH2 2HCI 

45 -cHex 

* 0 5 ov ,o _ H0 A/0HM) 
CH3 NH2 2HC| 

51 
^cHex 

* O <°4^? 
NH2 2HCI 

46 

^ 0 ?/Ph 9 H3C JLCH3 
HC ^X°HIT 

CH3 NH2 2HCI 

52 
^CH3 

* 0 ? S-* >L Dn 
HO-4 OHr^Vbn 

CH3 NH2 2HCI 

47 

$ 0 
HOAPHM1 H3CT^9C^NJJ 

CH3 NH2 2HCI 

53 
~-CH-

* 0 3 

0 
HO-\PHMT 

CH3 NH2 2HCI 

48 
^cHex 

* 0 1 
HO-^OHf*S| 

N-Q>-r^^N 
w NH2 3HCI 

54 CF, 

* o o5 
H3C 

CH3 NH2 2HCI 

[0366] 
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[H5-6] 

Ex Str Ex Str 
55 

CH, 

0^-CH3 

HO ApH f) 

CH3 NH2 2HCI 

60 H,C CH, 
* ^O 

n^JrCH3 
OH 5 CH3 

o A pn \\ H3C^X>NJJ 
CH3 NH2 2HCI 

56 n*CH3 
o X 

HO APH Ml H3C 
CH3 NH2 2HCI 

61 

• oXP o T 
HoApHi^ji H3C.T^CANJJ 

CH3 NH2 2HCI 

57 
* 

_ ^CH3 0 3 

0 X ~ ,Bn 
HOAPHMT^ 

CH3 NH2 2HCI 

62 

* OH 5^0 
0=ToHfY 

HgCy^^A^ 
CH3 NH2 2HCI 

58 * 

QH3CH3 

0 O-^CH3 

HOAOHAI 
H3CY'Y^N 

CH3 NH2 2HCI 

63 .a™3 
o V 

HO4 PH fHi H3cr-OC>NJJ 
CH3 NH2 2HCI 

59 
* 

H_C CH, 
0-OCCH3 

HO-^pnf'S H3CrVCANiJ 
CH3 NH2 2HCI 

64 

* \ 0 ? 
/ HO-^OHM) 

NH2 2HCI 

[0367] 
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[^5-7] 

Ex Str Ex Str 
65 oBr 

0 ? 
HaC/Y^J 

CH3 NH2 2HCI 

71 
^eHex 

1 o ? 
fjl HOA OHJ^j) 
Vo T^N 

Br NH2 

66 Q^cHex 
* OH X 

CH3 04 OHJT | 

NH2 

72 n-v^tBu 
* 0 V pu 

HO~\ OH f\f 
H3CrX^X>NJJ 

CH3 NH2 

67 
_^cHex * 0 

PH °=T0Hjf^ 
(/YY^N 
O-J NH2 

73 ,aCHs 
PrtL, J^CH, HOApHr if 3 

HaCy^CV 
CH3 NH2 

68 „^cHex 
* o 9 

HOHL 

w NH2 

74 ^cHex 
* OH 1 

04 OH j |j 
F3C^0'~Yv/'Sj 

NH2 

69 
0 O^O'™3 

H04 0H A. 
H3CY^>CA^ 

CH3 NH2 

75 -cHex * o 
PH J\ cW 0Hr |i H,C. JJ 

NH2 

70 
^cHex 

* 0 ? 
f) HO-(PHf|| 

Br^^O'Y^^N 
NH2 

76 

* 0-^^ 
H3O, O4°OHH^ 

H3c^^X^x^Sr 
NH2 

[0368] 
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[H5-8] 

Ex Str Ex Str 
77 ^cHex 

X O 
OH I 

H3CV^ (WpHr^ji 
TOT^N^ 

NH2 

82 CH, A 

OH T 
0=ioHri 

HSC^KAN^ 
CH3 NH2 

78 

* 
OH I s n Hro 

NH2 

83 
# % 

o (9 
HOA°HYII H3CY^X>NJJ 

CH3 NH2 

79 

* 0^-^ 
OH I 

0=(pHf | 
cH^o-VCV 

NH2 

84 

0,cCH3 
PH A n °Stu 

NH2 

80 n-CH3 
o A 

r^N HOA.PH f\\ 

NH2 

85 rrCH3 
0 X 

W NH2 

81 
* |^N*CH3 

M ^ JL 

HSc-Na0^xNi 
NH2 

86 rrCH3 

0 
9H3 HOAPH|*|| 

H3C^-'0V^TV^N 
NH2 

[0369] 
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[H5-9] 

Ex Str Ex Str 
87 

rN°o-Bn 

H3CrX1>0-NJ 
CH3 NH2 

92 
CH, 

* 0 ?> 
HO A PHr^ 

^CyVCV 
CH3 NH2 2HCi 

88 

aCT 
OH 1 

0=^OHjr^| 
H.C^OY^N 

2 NH2 

93 
0^CF3 

* j-joi 
0=^,OH f\l 

H3CrVONJJ 
CH3 NH2 2HCI 

89 * £ 
N 

NH2 2HCI 

94 

* PH jnS 
o4 0Hf^l v 

H3CY9CANJJ 
CH3 NH2 2HCI 

90 H,C CH3 * ft N 

HO-^OHA] 

CH3NH2 2HCI 

95 

* J3 ° Jk 
Ho-iPHr^i H3CYAIX>NJJ 

CH3 NH2 2HCI 

91 

* HN'CheX 
c 0 JL 
FY^ HO-fOHfi] 

NH2 2HCI 

96 * r°'ph 

o X 
HO-iOHri} 

H3CY^T^^N 
CH3NH2 

[0370] 
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[^5-10] 

Ex Str Ex Str 
97 

* T^cHex 

0 1 
HO-<t PHf^|| 

H3C 
CH3 NH2 

100 
* 0 O^^^CH3 

Ho4PHril H3C^TX>NJJ 

CH3 NH2 

98 
* 

° A 
HO A PH rli 

CH3 NH2 

101 

* o o^^o'CH3 

HO APH I^Sl 

CH3 NH2 2HCI 

99 o 
0 ? 

HoApHr#ii H3Cr^fX>NJJ 

CH3NH2 

102 
* 

CF3 
k. KcHex 

F S> A hY^| Ho-iPHr^i 
^OT^N 

NH, 
2 2HCI 

[0371] 
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[^5-11] 

Ex Str Ex Str 
103 

* o °"CrCHS 

H nJL OHI^il 

NH2 

108 • o 0,aCH* 
NH2 

104 CH, 

H c Ho4voHin H 3c 

CHg NH2 2HCI 

109 

0—^ 
0H 

0ssl OHfl ^ 
H3C y-o^CA^ 

CH3 NH2 

105 

" 0 
HO^OHJA 

NH2 

110 

* 
0H 

NH2 

106 

OH JL 
9H3 <y4.0H{)\ 

H 3 C^S'^'V^s/Sr 
NH2 

111 * y\ 
?H 

o=L/OHr ] 
CH3NH2 

107 
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[H6-1] 

Ex Syn DATA 
1 ESI+: 337.3 

'H NMR (400 MHz, DMSO-rf6) 5 ppm : 
0.09 - 0.16 (2 H, m), 0.40 - 0.48 (2 H, m), 0.70 (3 H, d, 7= 6.6 Hz), 0.75 -
0.87 (4 H, m), 1.22 (1 H, ddd, .7=14.2, 9.9, 4.0 Hz), 1.37 - 1.47 (1 H, m), 
1.63 (2 H,dt, 7=6.6, 6.6 Hz), 1.68- 1.82(1 H, m), 2.83 - 2.91 (2H,m), 
3.11(1 H, d, 7=13.7 Hz), 4.08 (2 H, t, 7= 6.6 Hz), 6.82 - 6.86 (2 H, m), 
8.24 - 8.28 (1 H, m) 

2(1) - ESI+: 429.2, 431.2 
2(2) - ESI+: 411.3 

3 ESI+: 351.2 
'H NMR (400 MHz, MeOH-c^) 5 ppm : 
1.00 (3 H, d, 7=6.4 Hz), 1.06 (3 H, d, 7=6.4 Hz), 1.34 - 1.46 (1 H, m), 1.46 
- 1.58 (2 H, m), 1.58 - 1.72 (5 H, m), 1.75 - 1.90 (3 H, m), 1.99-2.13 (2 
H, m), 3.27 (1 H, d, 7=13.7 Hz), 3.52 (1 H, d, 7=13.7 Hz), 3.62 (1 H, dd, 
7=9.2, 3.9 Hz), 4.74 - 4.82 (1 H, m), 7.38 (1 H, d, 7=2.7 Hz), 7.42 (1 H, 
dd, 7=7.0, 2.7 Hz), 8.50 (1 H, d, 7=7.0 Hz) 

4 ES1+: 377.3 
'H NMR (400 MHz, MeOH-rf4) 6 ppm : 
0.26 - 0.36 (4 H, m), 0.85 (3 H, d, 7=6.2 Hz), 0.95 (3 H, d, 7=6.2 Hz), 1.31 
- 1.42 (2 H, m), 1.43 - 1.58 (3 H, m), 1.59 - 1.80 (4 H, m), 1.94 - 2.05 (2 
H, m), 3.04 - 3.13 (2 H, m), 3.20 (1 H, d, 7=15.0 Hz), 4.57 - 4.66 (1 H, m), 
6.89 (1 H, dd, 7=6.1, 2.5 Hz), 6.96 (1 H, d, 7=2.5 Hz), 8.26 (1 H, d, 7=6.1 
Hz) 

5 ESI+: 409.3 
'H NMR (400 MHz, MeC)H-74) 8 ppm: 
0.14 - 0.27 (2 H, m), 0.45 - 0.60 (2 H, m), 0.90 - 1.01 (4 H, m), 1.09 - 1.30 
(2 H, m), 1.36 - 1.56(3 H, m), 1.81 (2 H, d, 7=13.3 Hz), 2.13 (2 H, brs.), 
2.39 - 2.61 (3 H, m), 3.14 - 3.29 (4 H, m), 4.40 - 4.51 (1 H, m), 6.95 (1 H, 
dd, 7=6.2, 2.3 Hz), 7.00 (1 H, d, J=2.2), 8.28 (1 H, d, 7=6.3 Hz) 

6 ESI+: 365.3 
'H NMR (400 MHz, DMSO-4) 5 ppm : 
0.85(3 H, d, 7=6.4 Hz), 0.88 - 0.97 (6 H, m), 1.01-1.21 (2 H, m), 1.31 -
1.53 (4 H, m), 1.62(1 H, ddd, 7=14.2, 10.6, 3.2 Hz), 1.70- 1.87 (3 H, m), 
2.03 - 2.13(2 H, m), 3.29 - 3.56 (3 H, m), 4.58 - 4.75 (1 H, m), 7.33 (1 H, 
d, 7=2.4 Hz), 7.44 (1 H, dd, 7=6.8, 2.4 Hz), 8.33 (2 H, brs), 8.62 (1 H, d, 
7=6.8 Hz) 
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[H6-2] 

Ex Syn DATA 
7(1) - ESI+: 373.3 
7(2) - ESI+: 269.2 

8 - ESI+: 405.3 
9 ESI+: 363.3 

NMR (400 MHz, MeOH-^) 8 ppm: 
0.08 - 0.21 (2 H, m), 0.41 - 0.58 (2 H, m), 0.79 - 0.95 (1 H, m), 1.32-1.51 
(2 H, m), 1.57 - 1.73 (5 H, m), 1.79- 1.94 (3 H, m), 1.97-2.11 (2 H, m), 
2.18-2.34(1 H, m), 2.98-3.07 (1 H, m), 3.13 (1 H, d,/= 13.7 Hz), 3.20 (1 
H, d, ,7=13.7 Hz), 4.10 - 4.29 (2 H, m), 6.92 - 6.99 (1 H, m), 6.99 - 7.06 (1 
H, m), 8.30(1 H, d,J=5.9 Hz) 

10 - ESI+: 396.3 
11 - ESI+: 426.3 

12 - ESI+: 381.3 
13 - ESI+: 336.1 
14 - ESI+: 409.1 
15 - ESI+: 377.3 
16 - ESI+: 405-4 

17(1) ESI+: 365.2 
'H NMR (400 MHz, DMSO-4) 8 ppm : 
0.69 (3 H, d, .7=6.4 Hz), 0.83 (3 H, d, 7=6.6 Hz), 0.89 (3 H, d, ,7=6.6 Hz), 
1.03-1.17(2 H, m), 1.22(1 H, ddd, J=14.2, 9.9, 3.9 Hz), 1.30- 1.47 (4 H, 
m), 1.67 - 1.79 (3 H, m), 2.00 - 2.09 (2 H, m), 2.82 - 2.91 (2 H, m), 3.09 (1 
H, d, .7=13.7 Hz), 4.35 (1 H, dddd, .7=10.6, 10.6, 4.2, 4.2 Hz), 6.80 - 6.83 (2 
H, m), 8.23 (1 H, dd, 7=4.6, 1.5 Hz) 

17(2) - ESI+: 379.4 
18 ESI+: 341.3 

]H NMR (400 MHz, DMSO-4) 8 ppm : 
0.71 (3 H, d, .7=6.5 Hz), 0.84 (3 H, d, .7=6.5 Hz), 0.91 (3 H, t, .7=7.4 Hz), 
1.21 (1 H, ddd, J= 14,1,9.9, 3.7 Hz), 1.35 - 1.50 (3 H, m), 1.56 - 1.66 (2 H, 
m), 1.68-1.81 (1 H, m), 2.85 -2.97 (2 H, m), 2.99-3.11 (3 H, m), 7.10(1 
H, dd, .7=5.4, 1.7 Hz), 7.13 (1 H, d, 7=1.7 Hz), 8.25 (1 H, d, .7=5.4 Hz) 

19 - ESI+: 395.3 
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[^6-3] 

Ex Syn DATA 
20 ES1+: 361.1 

'H NMR (400 MHz, MeOH-J4) 5 ppm : 
0.05 - 0.11 (2 H, m), 0.41 - 0.49 (2 H, m), 0.73 - 0.86 (4 H, m), 0.92 (3 H, d, 
7=6.4 Hz), 1.47(1 H, ddd, 7=14.1, 9.8, 3.7 Hz), 1.58 - 1.80 (4 H, m), 2.89 -
2.95 (2 H, m), 3.03 (1 H, dd, 7= 9.8, 2.6 Hz), 3.42 (2 H, s), 6.73 (1 H, d, 
<7=0.9 Hz), 7.38 (1 H, dd, 7=5.7, 0.9 Hz), 8.29 (1 H, d, 7=5.7 Hz) 

21 1 ESI+: 391.3 
22 3 ES1+: 297.3 
23 3 ESI+: 411.3 
24 3 ESI+: 475.3 
25 3 ESI+: 376.3 
26 4 ESI+: 349.3 
27 4 ESI+: 389.3 
28 4 ESI+: 351.3 

]H NMR (400 MHz, MeOH-c/4) 6 ppm : 
0.25 - 0.35 (2 H, m), 0.35 - 0.41 (2 H, m), 0.84 (3 H, d, 7=6.3 Hz), 0.95 (3 H, 
d, 7=6.3 Hz), 1.12(3 H, s), 1.46 (1 H, ddd, 7=13.9, 9.8, 3.4 Hz), 1.63-1.81 
(4 H, m), 3.06 (1 H, dd, 7=9.8, 2.5 Hz), 3.08 (1 H, d, 7=14.4 Hz), 3.22 (1 H, 
d, 7=14.4 Hz), 4.14 - 4.26 (2 H, m), 6.86 (1 H, dd, 7=6.0, 2.4 Hz), 6.95 (1 H, 
d, 7=2.4 Hz), 8.27 (1 H, d, 7=6.0 Hz) 

29 4 ' ESI+: 351.3 
'H NMR (400 MHz, MeOH-t/4) 5 ppm : 
0.01 - 0.07 (2 H, m), 0.41 - 0.48 (2 H, m), 0.66 - 0.80 (1 H, m), 0.84 (3 H, d, 
7=6.4 Hz), 0.95 (3 H, d, 7=6.4 Hz), 1.34-1.51 (3 H, m), 1.61-1.81 (2 H, 
m), 1.86 - 1.95 (2 H, m), 3.05(1 H, dd, 7=9.8, 2.8 Hz), 3.07(1 H, d, 7=13.9 
Hz), 3.22 (1 H, d, 7=13.9 Hz), 4.07 - 4.17 (2 H, m), 6.84 (1 H, dd, 7=6.0, 2.4 
Hz), 6.93 (1 H, d, 7=2.4 Hz), 8.26 (1 H, d, 7=6.0 Hz) 

30 4 ESI+: 445.1 
31 4 ESI+: 449.3 
32 4 ESI+: 417.3 
33 4 ESI+: 403.3 
34 5 ESI+: 392.2 
35 5 ESI+: 393.2 
36 6 ESI+: 447.4 
37 6 ESI+: 366.3 
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[H6-4] 

Ex Syn DATA 

38 6 ESI+: 394.3 
39 6 ESI+: 359.1 
40 6 ESI+: 397.3 
41 6 ESI+: 365.4 

'H NMR (400 MHz, MeOH-dA) 5 ppm : 
1.00 (3 H, d, .7=6,5 Hz), 1.06 (3 H, d, .7=6.5 Hz), 1.51 - 1.96 (13 H, m), 2.07-
2.17 (2 H, m), 3.26 (1 H, d, 7=13.8 Hz), 3.51 (1 H, d, 7=13.8 Hz), 3.56 - 3.69 
(1 H, m), 4.89 - 4.97 (1 H, m), 7.34 (1 H, d, 7=2.6 Hz), 7.38 (1 H, dd, 7=7.1, 
2.6 Hz), 8.50 (1 H, d, 7=7.1 Hz) 

42 6 ESI+; 387.3 
43 6 ESI+: 403.2 
44 6 ESI+: 448.4 
45 6 ESI+: 525.3 
46 6 ESI+: 401.3 
47 6 ES1+: 363.4 
48 6 ESI+: 456.3 
49 6 ESI+: 385.3 
50 6 ES1+: 415.4 
51 6 ES1+: 415.1 
52 6 ESI+: 373.3 
53 6 ES1+: 361.2 
54 6 ESI+: 427.3 
55 6 ESI+: 353.1 

'H NMR (400 MHz, MeOH-J4) 5 ppm : 
0.89 - 0.97 (3 H, m), 1.00 (3 H, d, 7=6.4 Hz), 1.06 (3 H, d, 7=6.4 Hz), 1.31 -
1.52 (7 H,m), 1.63 - 1.90 (5 H, m), 3.25(1 H,d,7=13.7 Hz), 3.50(1 H, d, 
7=13.7 Hz), 3.61 (1 H, dd, 7=7.5, 5.5 Hz), 4.80 - 4.90 (1 H, m), 7.36 (1 H, d, 
7=2.8 Hz), 7.41 (1 H, dd, 7=7.0, 2.8 Hz), 8.50 (1 H, d, 7=7.0 Hz) 

56 6 ESI+: 365.3 
57 6 ESI+: 403.1 
58 6 ESI+: 353.3 
59 6 ESI+: 367.3 
60 6 ESI+: 409.4 
61 6 ESI+: 407.3 
62 6 ESI+: 311.2 
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[^6-5] 

Ex Syn DATA 
63 6 ESI+: 365.2 
64 6 ESI+: 379.2 
65 19 ESI+: 423.0,425.0 
66 9 ESI+: 365.3 
67 9 ESI+: 391.3 
68 9 ESI+: 451.2 
69 9 ESI+: 341.3 
70 9 ESI+: 481.0 
71 9 ESI+: 479.0, 481.0 
72 9 ESI+: 367.3 
73 9 ESI+: 379.4 
74 9 ESI+: 421.3 
75 9 ESI+: 395.3 
76 9 ESI+: 379.4 
77 9 ESI+: 416.3 
78 9 ESI+: 456.2 
79 9 ESI+: 393.3 
80 9 ESI+: 417.4 
81 9 ESI+: 419.4 
82 1 ESI+: 351.1 
83 20 ESI+: 363.2 

'H NMR (400 MHz, MeOH-</4) 8 ppm : 
0.02 - 0.12 (2 H, m), 0.39 - 0.51 (2 H, m), 0.67 - 0.80 (1 H, m), 0.83 (3 H, d, 
7=6.4 Hz), 0.94 (3 H, d, 7=6.4 Hz), 1.27 - 1.53 (3 H, m), 1.57 - 1.67 (1 H, 
m), 1.68 - 1.80 (1 H, m), 1.80 - 2.03 (2 H, m), 3.00 - 3.23 (4 H, m), 3.33 -
3.43 (1 H, m), 4.95 - 5.08 (1 H, m), 6.74 (1 H, d, 7=5.9 Hz), 8.18 (1 H, d, 
7=5.9 Hz) 

84 9 ESI+: 434.2 
'H NMR (400 MHz, MeOH-rf4) 8 ppm: 
0.95 (3 H, d, 7=6.7 Hz), 1.09- 1.24(2 H, m), 1.38 - 1.55 (3 H, m), 1.77-
1.85 (2 H, m), 2.08 - 2.19 (2 H, m), 3.20 - 3.28 (2 H, m), 3.64 (1 H, dd, 
7=8.4, 3.3 Hz), 4.40 - 4.51 (2 H, m), 4.76 (1 H, dd, 7=11.7, 3.1 Hz), 6.87 -
6.93 (1 H, m), 6.97 (1 H, dd, 7=6.3, 2.7 Hz), 7.04 (1 H, d, 7=2.3 Hz), 7.54 (1 
H, ddd, 7=9.0, 7.8,3.1 Hz), 8.00(1 H, d, 7=3.1 Hz), 8.29(1 H, d, 7=6.3 Hz) 
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[H6-6] 

Ex Syn DATA 
85 9 ESI+: 389.3 
86 9 ESI+: 409.4 
87 9 ESI+: 486.4 
88 9 ESI+: 393.3 

!H NMR (400 MHz, MeOH-d4) 8 ppm: 
0.94 (3 H, d, 7=6.6 Hz), 1.04-1.21 (2 H, m), 1.39 - 1.53 (3 H, m), 1.74 - 1.87 
(2 H, m), 2.08 - 2.19 (2 H, m), 2.35 (2 H, qt, 7=6.8, 1.3 Hz), 3.09 - 3.19 (2 H, 
m), 3.32 - 3.41 (1 H, m), 3.46 - 3.64 (3 H, m), 3.73 - 3.92 (1 H, m), 4.42 (1 H, 
dddd, J=10.7, 10,7, 4.2,4.2 Hz), 4.94 - 5.11 (2 H, m), 5.79-5.89(1 H, m), 
6.89 - 6.97 (2 H, m), 8.26 (1 H, d, 7=6.2 Hz) 

89 13 ESI+: 452.4 
90 13 ESI+: 364.2 
91 13 ESI+: 418.3 
92 14 ESI+: 387.3 

'H NMR (400 MHz, DMSO-<4) 8 ppm : 
0.85 (3 H,d, 7=6.6 Hz), 0.92 (3 H, d, 7=6.6 Hz), 1.29- 1.40 (4 H, m), 1.56-
1.69(1 H, m), 1.74- 1.90(1 H, m), 2.96-3.11 (2 H, m),3.17-3.59 (3 H, m), 
5.07 - 5.16 (1 H, m), 7.19 - 7.27 (1 H, m), 7.27 - 7.35 (5 H, m), 7.41 (1 H, dd, 
7=7.0, 2.4 Hz), 8.34 (2 H, brs), 8.61 (1 H, d, 7=7.0 Hz) 

93 14 ESI+: 443.1 
94 14 ESI+: 393.1,395.1 
95 14 ESI+: 379.3 
96 15 ESI+: 389.3 
97 15 ESI+: 395.2 
98 15 ESI+: 403.1 
99 15 APCI/ESI+: 380.3 
100 15 ES1+: 353.3 
101 19 ESI+: 375.3 
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[H6-7] 

Ex Syn DATA 
102 - ESI+: 500.3 

103 -

ESI+: 369.2 
'H NMR (500 MHz, DMSO-4) 5 ppm : 0.89 (3 H, d, .7=6.4 Hz), 1.04 - 1.16 
(2 H, m), 1.31-1.44 (3 H, m), 1.69 - 1.75 (2 H, m), 1.97 (3 H, s), 2.01 -
2.07 (2 H, m), 2.32 (1 H, dd, 7=14.2, 10.5 Hz), 2.89 (1 H, d, 7=13.8 Hz), 
2.93 (1 H, dd, 7=14.2, 2.4 Hz), 3.03 (1 H, dd, 7=10.5, 2.4 Hz), 3.12 (1 H, d, 
7=13.8 Hz), 4.35 (1 H, dddd, 7=10.8, 10.8, 4.0, 4.0 Hz), 6.81 (1 H, dd, 
7=5.8, 2.5 Hz), 6.83 (1 H, d, 7=2.5 Hz), 8.23 (1 H, d, 7=5.8 Hz) 

104 - ESI+: 399.4 

105 -

ESI+: 383.2 
'H NMR (500 MHz, DMSO-rf6) 8 ppm : 0.89 (3 H, d, 7=6.6 Hz), 1.04-1.15 
(5 H, m), 1.30 - 1.44 (3 H, m), 1.68 - 1.75 (2 H, m), 2.01 - 2.08 (2 H, m), 
2.30 (1 H, dd, 7=14.5, 10.8 Hz), 2.42 (2 H, qd, 7=7.4, 2.8 Hz), 2.88 (1 H, d, 
7=13.8 Hz), 2.96 - 3.06 (2 H, m), 3.12 (1 H, d, 7=13.8 Hz), 4.35 (1 H, dddd, 
7=10.6, 10.6, 4.0, 4.0 Hz), 6.79 - 6.86 (2 H, m), 8.23 (1 H, d, 7=5.7 Hz) 

106 103 ESI+: 397.2 
107 103 ESI+: 409.2 
108 103 ESI+: 423.3 
109 5 ESI+: 367.3 

110 5 

ESI+: 379.2 
'H NMR (400 MHz, MeOH-^4) 8 ppm : 0.02 - 0.08 (2 H, m), 0.12 - 0.18 (2 
H, m), 0.40 - 0.46 (2 H, m), 0.46 - 0.53 (2 H, m), 0.70 - 0.82 (1 H, m), 0.82 -
0.93 (1 H, m), 1.50 (2 H, td, 7=6.8, 6.8 Hz), 1.71 (2 H, td, 7=6.6, 6.6 Hz), 
3.17, 3.19 (2 H, ABq, 7=13.8 Hz), 3.42 (1 H, dd, 7=9.0, 3.7 Hz), 3.55 - 3.62 
(3 H, m), 3.88 (1 H, dd, 7=10.3, 3.6 Hz), 4.18 - 4.28 (2 H, m), 7.04 (1 H, dd, 
7=6.2, 2.6 Hz), 7.07 (1 H, d, 7=2.4 Hz), 8.33 (1 H, d, 7=6.4 Hz) 

111 5 

ESI+: 353.2 
'H NMR (400 MHz, MeOH-rf4) 5 ppm : 0.12 - 0.16 (2 H, m), 0.47 - 0.52 (2 
H, m), 0.82 - 0.91 (4 H, m), 0.96 (3 H, d, 7=6.4 Hz), 1.48 (1 H, ddd, 7=13.9, 
10.0, 3.4 Hz), 1.59 - 1.81 (4 H, m), 3.07 - 3.22 (5 H, m), 7.22 (1 H, dd, 
7=5.7, 1.9 Hz), 7.28 (1 H, d, 7=1.8 Hz), 8.24(1 H, d, 7=5.5 Hz) 

112 5 ESI+: 381.1 
113 5 ESI+: 395.1 
114 5 ESI+: 369.1 
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[H6-8] 

Ex Syn DATA 

115 5 ESI+: 381.1 
116 5 ESI+: 409.4 
117 5 ESI+: 435.2 
118 5 ESI+: 381.3 

ESI+: 381.2 
'H NMR {400 MHz, MeOH-rf4) 5 ppm : 0.86 (3 H, d, 7=6.2 Hz), 0.93 (3 H, 

119 5 
d, 7=6.6 Hz), 0.96 (3 H, d, 7=6.4 Hz), 1.10 - 1.24 (2 H, m), 1.35-1.51 (4 H, 

119 
m), 1.63 - 1.84 (4 H, m), 2.07 - 2.17 (2 H, m), 3.09 (1 H, d, 7=14.1 Hz), 3.11 
(1 H, dd, 7=9.8, 2.5 Hz), 3.19 (1 H, d, 7=13.7 Hz), 3.34-3.43 (1 H, m), 7.17 
{1 H, dd, 7=5.6, 1.9 Hz), 7.25 (1 H, d, 7=1.5 Hz), 8.23 (1 H, d, 7=5.5 Hz) 

120 5 ESI+: 407.2 
121 5 ESI+: 381.1 
122 5 ESI+: 419.3 
123 5 APCI/ESI+: 377.2 
124 5 ESI+: 379.3 
125 5 ES1+: 383.3 
126 5 ESI+: 395.2 
127 5 ESI+: 409.3 
128 6 ESI+: 411.2 
129 9 ES1+: 353.3 
130 9 ESI+: 377.1 
131 9 ESI+: 375.3 
132 9 ESI+: 377.2 
133 9 ESI+: 401.2 
134 9 ESI+: 415.2 
135 9 ESI+: 399.1 
136 103 ESI+: 409.2 
137 103 ESI+: 409.2 
138 103 ESI+: 397.3 
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ESI+: 409.3 
'H NMR (400 MHz, DMSO-G?6) 5 ppm : -0.03 - 0.08 (4 H, m), 0.33 - 0.45 (4 

139 103 
H, m), 0.67 - 0.81 (2 H, m), 1.30 - 1.41 (4 H, m), 1.79 - 1.88 (2 H, m), 2.29 -

139 103 
2.37 (1 H, m), 2.46 - 2.51 (2 H, m), 2.91 (1 H, d, ,7=13.7 Hz), 2.98 - 3.08 (2 
H, m), 3.16 (1 H, d, J=13.7 Hz), 4.08 (2 H, t, .7=6.5 Hz), 6.82 - 6.89 (2 H, 
m), 8.26- 8.30 (1 H, m) 

140 103 ESI+: 371.3 
141 103 ES1+: 355.3 
142 103 ESI+: 369.3 

ESI+: 369.3 
'H NMR (400 MHz, DMSO-4) 5 ppm : 0.00 - 0.05 (2 H, m), 0.37 - 0.44 (2 
H, m), 0.66 - 0.78 (1 H, m), 1.13 (3 H, t, J=7.4 Hz), 1.28 - 1.36 (2 H, m), 

143 103 1.77 - 1.86 (2 H, m), 2.35 (1 H, dd, .7=14.1, 10.1 Hz), 2.44 (2 H, qd, .7=7.4, 
1.8 Hz), 2.94 (1 H, d, .7=13.9 Hz), 3.04 (1 H, dd, ,7=14.3, 2.4 Hz), 3.08 (1 H, 
dd, ,7=10.4, 2.4 Hz), 3.14(1 H, d, .7=13.9 Hz), 4.06 (2 H, t, J=6.5 Hz), 6.83 -
6.87 (2 H, m), 8.24 - 8.30 (1 H, m) 

144 103 ESI+: 383.2 
145 103 ESI+: 397.2 
146 104 ESI+: 411.4 
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<5~^\ sisK^o. V-—/ CH3 

288 * Q-C H 3 

^OHvI^0 

A sJ\,o, 
V>-^ CH3 

293 
/=\ 0'CH3 

/-?0^ 0 

H3C-~^ I^\H3 

289 
0'CH3 

H c \^Ox H3c-v CH3 
CH3 

294 
/=x 0'CH3 °~i /N J 

H3C/ 

290 * /=\ o-CH3 

^ ~CH3 

[0416] 
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1318-1] 

PEx 
1 

PSyn DATA PEx 
1 - ESI+: 435.2 
2 - ESI+: 477.2 
3 - ESI+: 254.2 [M+Na]+ 

4 - ESI+: 298.2 [M+Na]+ 

5 - ESI+: 429.1 
6 - ESI+: 234.0, 236.0 
7 - ESI+: 339.3 
8 - ESI+: 551.1 
9 - ES1+: 189.1 
10 - ESI+: 194.1 
11 - ESI+: 479.3 
12 - ESI+: 464.4 
13 - ESI+: 462.3 
14 - ESI+: 230.1 
15 - ESI+: 248.1, 250.1 
16 - !H NMR (400 MHz, CDCI3) 5 ppm :3.89 (3 H, s), 4,56 (2 H, s), 4.60 

(2 H, s), 4.73 (2 H, s), 6.75 (1 H, s), 7.27 - 7.40 (5 H, m), 8.41 (1 H, s) 
17 - ESI+: 422.3 
18 - ESI+: 276.2, 278.2 
19 - ESI+: 244.0 
20 - ESI+: 260.2 
21 - ES1+: 324.3 [M+Na]+ 

22 - ESI+: 284.1, 286.1 
23 - ESI+: 565.5 
24 - ESI+: 505.4 
25 - ESI+: 436.4 
26 - ESI+: 287.1, 289.1 
27 - ESI+: 258.1 
28 - ESI+: 214.1 
29 - ESI+: 298.2 
30 - CI+: 266.1 
31 - ESI+: 206.1 
32 - ESI+: 384.3 [M+Na]+ 

33 - ESI+: 409.2 

[0417] 
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im-21 

PEx PSyn DATA PEx PSyn DATA 
34 - ESI+: 479.3 65 - ESI+: 437.4 
35 - ESI+: 487.3 66 - ESI+: 423.4 
36 - ESI+: 519.2 67 - ESI+: 213.1 
37 - ESI+: 425.3 68 ~ ESI+: 357.2, 359.2 
38 - CI+: 230.1 69 - ESI+: 446.4 
39 - ESI+: 318.2 70 - ES1+: 353.3 
40 - ESI+: 320.3 71 - ESI+: 526.2 
41 - ESI+: 197.1 72 - ES1+: 443.4 
42 - ESI+: 383.2, 385.2 73 - ESI+: 463.2 
43 - ESI+: 248.1 74 - CI+: 167.1 
44 - ESI+: 204.0 75 - ESI+: 188.1 
45 - ESI+: 300.2 76 5 ESI+: 481.3 
46 - ESI+: 487.4 77 1 ESI+: 443.3 
47 - ESI+: 545.1 78 1 ESI+: 459.3 
48 - ESI+: 485.4 79 1 ESI+: 411.2 
49 - ESI+: 485.2 80 1 ESI+: 497.1 
50 - ESI+: 449.3 81 1 ESI+: 423.2 
51 - ESI+: 460.2 82 1 ESI+: 447.2 
52 - ESI+: 356.1 [M+Na]+ 83 1 ESI+: 421.3 

53(1) - ESI+: 288.2 84 1 ESI+: 421.4 
53(2) - ESI+: 288.2 85 2 ESI+: 449.4 

54 - ESI+: 228.2 86 2 ESI+: 551.4 
55 - ESI+: 543.5 87 3 ESI+: 246.1 

56(1) - ESI+: 313.2 [M+Na]+ 88 4 ESI+: 278.1 
56(2) - ESI+: 313.2 [M+Na]+ 89 4 ESI+: 330.0, 332.0 

57 - ESI+: 503.3 90 5 ESI+: 367.2 
58 - ES1+: 157.0 91 5 ESI+: 421.3 

59(1) - ESI+: 505.4 92 5 ES1+: 556.3 
59(2) - ESI+: 505.4 93 5 ESI+: 467.3 

60 - ESI+: 269.1 94 5 ESI+: 435.3 
61 - ES1+: 345.2 95 5 ESI+: 457.4 
62 - ESI+: 481.4 96 5 ESI+: 519.1, 521.1 
63 - ESI+: 372.2 [M+Na]+ 97 5 ESI+: 473.4 
64 - ESI+: 242.1 98 5 ESI+: 471.2 
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PEx PSyn DATA PEx PSyn DATA 
99 5 ES1+: 435.2 134 9 ESI+: 255.1 
100 5 ESI+: 461.2 135 9 ESI+: 201.1 
101 5 ESI+: 419.2 136 9 ESI+: 215.1 
102 5 ESI+: 433.3 137 9 ESI+: 217.2 
103 5 ESI+: 431.2, 433.2 138 9 ESI+: 261.1 
104 5 ESI+: 455.2 139 10 ESI+: 343.2 
105 5 ESI+: 473.4 140 10 ESI+: 244.0 
106 5 ESI+: 443.3 141 10 ESI+: 260.1 
107 5 ESI+: 559.2 142 10 ESI+: 206.0 
108 5 ESI+: 551.4 143 10 ESI+: 220.1 
109 5 ESI+: 479.4 144 10 ESI+: 222.1 
110 5 ESI+: 381.3 145 10 ESI+: 266.1 
111 5 ESI+: 465.3 146 10 ESI+: 233.2 
112 5 ESI+: 449.3 147 10 ESI+: 218.1 
113 5 ESI+: 433.3 148 14 ESI+: 258.1 
114 6 ESI+: 226.1,228.1 149 21 ESI+: 324.2 [M+Na]+ 

115 6 ESI+: 361.2,363.2 150 23 ES1+: 537.3 
116 6 ESI+: 240.2, 242.2 151 24 ESI+: 501.4 
117 6 ESI+: 262.2, 264.1 152 26 APC1/ES1+: 355.1, 357.1 
118 6 ESI+: 278.2, 280.2 153 27 ESI+: 340.2 
119 6 ESI+: 224.1,226.1 154 27 ES1+: 338.2 
120 6 ESI+: 238.0, 240.0 155 27 ESI+: 272.1 

121 6 ESI+: 260.0, 262.0 156 27 ESI+: 272.3 
122 6 ESI+: 278.1,280.1 157 28 ESI+: 234.1 
123 6 ESI+: 240.0, 242.0 158 28 ESI+: 232.2 

124 6 ESI+: 284.2, 286.2 159 29 ESI+: 258.1 [M+Na]+ 

125 6 ESI+: 212.0,214.0 160 30 ESI+: 204.1 

126 6 ESI+: 278.2, 280.2 161 33 ESI+: 395.1 
127 7 ESI+: 158.0 162 33 ESI+: 395.1 

128 7 ESI+: 469.2 163 33 ESI+: 381.2 
129 8 ES1+: 549.3,551.3 164 33 ESI+: 423.3 
130 8 ESI+: 515.4 165 34 ESI+: 491.3 
131 8 ESI+: 519.2 166 34 ESI+: 477.4 
132 9 ES1+: 338.2 167 34 ESI+: 463.2 
133 9 ESI+: 239.1 168 34 ESI+: 463.4 
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PEx PSyn DATA 
169 36 EI: 209.8 
170 39 ESI+: 272.2 
171 40 ESI+: 276.3 
172 40 ESI+: 274.3 
173 41 ESI+: 223.2 
174 41 ESI+: 281.1,283.1 
175 41 ESI+: 223.1 
176 42 ES1+: 325.3 
177 42 ESI+: 325.2 
178 43 ESI+: 286.0, 288.0 
179 43 ESI+: 228.1 
180 43 ESI+: 228.1 
181 45 ESI+: 486.3 
182 45 ESI+: 526.3 
183 45 ESI+: 504.2 
184 46 ESI+: 487.2 
185 46 ESI+: 489.3 
186 46 'H NMR (400 MHz, CDC13) 5 ppm : 

0.93 (3 H, d, 7=6.3 Hz), 1.01 - 1.17(2 H, m), 1.38 - 1.49 (3 H, m), 
1.73 - 1.87 (2 H, m), 2.06 - 2.14 (2 H, m), 3.11 (3 H, s), 3.28 - 3.32 
(2 H, m), 3.38 (3 H, s), 4.15 - 4.26 (2 H, m), 4.36 - 4.60 (4 H, m), 
5.00(1 H, d, 7=6.7 Hz), 5.14(1 H, d, .7=6.7 Hz), 6.19 (1 H, t, >2.1 
Hz), 6.62 (1 H, dd, 7=5.9, 2.2 Hz), 6.70 (1 H, d, 7=2.2 Hz), 7.40 (1 
H, d, 7=2.1 Hz), 7.47-7.50(1 H, m), 8.25(1 H, d, 7=5.9 Hz) 

187 53 ESI+: 237.1,239.1 
188 62 ESI+: 517.3 
189 62 ESI+: 518.4 
190 62 ESI+: 595.4 
191 65 ESI+: 435.4 
192 65 ESI+: 437.4 
193 65 ESI+: 537.4 
194 68 APCI/ESI+: 425.1,427.1 

[0420] 
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[318-5] 

PEx PSyn DATA PEx PSyn DATA 
195(1) - ESI+: 272.1 228 24 ESI+ 521.3 
195(2) - ESI+: 302.1 229 24 ESI+ 547.3 
196 - ESI+: 525.3 230 24 ESI+ 559.3 
197 - ESI+: 450.0, 451.9, 

454.0 [M+Na]+ 

231 24 ESI+ 517.4 

198 - ESI-: 302.1 [M-H]" 232 24 ESI+: 519.4 
199 - ESI+: 314.0 [M+Naf 233 24 ESI+: 523.3 
200 - ESI+: 328.2 [M+Na]+ 234 24 ESI+: 523.4 
201 - ESI+: 294.1 [M+Na] + 235 27 ESI+: 325.2 
202 - ESI+: 288.1 236 27 ESI+: 244.2 
203 - ES1+: 539.4 237 28 ESI+: 200.1 
204 - ESI+: 555.3 238 33 ESI+: 425.3 
205 - ESI+: 467.1 239 33 ESI+: 421.3 
206 - ESI+: 453.3 240 33 ESI+: 395.3 
207 - ES1+: 229.1 241 33 ESI+: 409.3 
208 - ESI+: 399.0, 401.0 242 33 ESI+: 397.4 
209 - ES1+: 278.1 243 33 ESI+: 395.2 
210 - ESI+: 306.2 244 34 ESI+: 437.3 
211 - ESI+: 264.0 245 34 ESI+: 449.3 
212 - ESI+: 300.1 [M+Na]+ 246 35 ESI+: 459.2 
213 - ESI+: 272.0 [M+Na]+ 247 35 ESI+: 499.2 
214 5 ESI+: 477.2 248 35 ESI+: 473.2 
215 7 ES1+: 281.1 249 35 ES1+: 487.4 
216 9 ESI+: 205.1 250 35 ESI+: 475.1 
217 9 ESI+: 203.1 251 35 ESI+: 473.1 
218 9 ESI+: 229.2 252 39 ESI+: 304.1 
219 10 ESI+: 210.1 253 41 ESI+: 223.1 
220 10 ESI+: 208.1 254 43 ESI+: 228.1 
221 10 ESI+: 234.1 255 61 ESI+: 371.2 
222 10 ESI+: 234.0 256 65 ESI+: 493.3 
223 21 ESI+: 330.1 257 66 ESI+: 521.3 
224 21 ESI+: 366.2 [M+Na]+ 258 66 ESI+: 521.3 
225 21 ESI+: 342.1 [M+Na] + 259 68 ESI+: 427.2 
226 21 ESI+: 338.1 [M+Na] + 260 5 ESI+: 565.5 
227 21 ESI+: 336.1 [M+Na] + 261 69 ESI+: 577.4 
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PEx PSyn DATA 
262 69 ESI+: 551.4 
263 69 ESI+: 553.4 
264 69 ESI+: 509.3 
265 69 ESI+: 445.4 
266 69 ESI+: 471.3 
267 69 ESI+: 447.3 
268 21 ESI+: 342.1 [M+Na] + 

269 197 ESI+: 436.0, 438.0, 440.0 [M+Na]+ 

270 197 ESI+: 426.0, 428.0, 430.0 [M+Na]+ 

271 197 ESI-: 397.9, 399.9, 401.9 [M-H]" 
272 197 ESI+: 419.9, 421.9, 423.9 [M+Na]+ 

273 197 ESI+: 425.9, 427.9, 429.9 [M+Na]+ 

274 198 ESI+: 290.1 
275 198 ESI+: 302.1 [M+Na]+ 

276 198 ESI+: 298.2 [M+Na] + 

277 198 ESI+: 296.2 [M+Na]+ 

278 198 ESI-: 278.0 [M-H]" 
279 202 ESI+: 296.2 [M+Na]+ 

280 205 ESI+: 439.2 
281 205 ESI+: 467.3 
282 205 ESI+: 479.3 
283 205 ESI+: 453.3 
284 205 ESI+: 455.3 
285 205 ESI+: 453.1 
286 5 ESI+: 423.2 
287 212 ESI+: 451.2 
288 212 ESI+: 465.3 
289 212 ESI+: 439.3 
290 212 ESI+: 451.2 
291 212 ESI+: 479.3 
292 212 ESI+: 505.4 
293 212 ESI+: 465.3 
294 212 ESI+: 479.3 
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[0422] [^9] 

REx Str DATA 

1 /\>^H3 ESI+: 365.2 

C 7 o1 
0H JL 

0=1 OHf^ii 
HSC^XA^ 

CH3NH2 2HCI 

2 

* o..CCH3 
0H X 0=/ oHf^Ti 

H3C 
CH3ftH2 HCI 

ESI+: 365.2 

[0423] 5$ ( I ) MPCDttffimm-eJbZP-LWCDm^ttm* 

, Sill®©)^i^^ LTtfflt$S ^^ til.o t/c, AVP),§]t€T 

mt [sz&m~ei*z>z£tffflft-ztiz>0 
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11^0150 
[11^111] ^ ( I ) 

UtU 

Xtt, 0, SRteHWfcV, 

R4(i. H, G1S#fre>]iiR3ft£1~5^©S&g£^lyTlNT:&<fclM£ 

LT^tt £l^2is$ UTA*A)s -C(0)-(G1?#^^)1 

$R^nz>y~5m(Dm$k^Mbz^z$>^\&m.J7)i*)\'). -cco)-( 
G2g¥fr ft£ 1 ~5® ©S^S^ IT^ttJ: INC3.12S> 0 UT 

Xtt, -C(0)-€M7JU^U>-(G2i$fr£>M^ft£1~5{® 

<fcUV12s>£n 

^-NR^-fls^fcoT, -NR^4^ LT4~8M©^MHf§ffl^ 

•ii^ML« z.zizs 

^UT^Tfc <fc <, G4?¥^^)l^^n^1~5{®(Z)S^S^^UT^T 

t J:l\ 

RHis Hs G'^e^^n-SI-S^OS^S^UT^Ttxt^C, 

_107JU*Jk -il7^+ U V-X^-CG1?!^ 1 ~5{®©S^ 

Rns -Ml^U^UV-R^ -

i&BTA*\yy-X^-R'\ Xte, -€IS77;UdrU>-X"-®|S7>'U^U> 

-R^-e&y. 
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^LT^Tt^WSMZJU^Jk MP^X 0H% SH% -0-{S,BTA* 

As -0-i&mTA^Uy-T'J-As -0-7'J-Jk -S-lgMZJU^k 

-S-^'J-Jk -O-zxP^rV^MZ^dr 

Jk -CCOMSMZJU^k -S(0)2-i&mTA*As -S(0)-i&mTA* 

Jk N02, -NH2% -NM£M7JU^k -N(€M7JU^U)2. -NH-7 U-

Jk -NagMzJu^k-zu-Jk -C(O)OH% -CWO-MBTA^AS -

CHO, -C(0)NH2% -c(0)m-arA*As -C(0)NmmrA*A)2s CN 

lM&U7A*A)s G2mfr tlZ 1 ~5{®0S^S^^ 

UTl^Tt <fc^c3.12$/^ P^JU^Jk G2?¥^^)l^^tl^1~5{®(Z)S 

^S^LT^Tti: < (G3?¥^^)l^^tl^1~4{®(Z)S^S^:^L 

T IN'T t, <fc IN/<>"tf >m) t LT IN'T t <fc INC3.12S> 0 P ~7A>T — 

As G5ffifr bMfcZ tlZ 1 ~5<@©S#!g£^ UT l^T fc <£^7 U ~A 

s -a7A*\s>-R2\ -a7A*\s>-X2i-R2\ Xtts -iI7J^ 

dp Is y-X^-i&BTA* Is >-R21T& , 

RHZs R32s -{S,BTA*\yy-X^-R3\ V-X31-R32, R3 

\ -i&BTA*lsy-R3\ -i&m7A*[sy-X^-R3\ -i&m7A*[sy-

X^-i&mTA^lsy-R3\ II7J^-UV"R3\ \%MC7A*-\sy-R3 

V\ X^mJXnXs 0X&S(0)nT&<<>U n&0, 1 

xtt2-e&y, 

Rns R2\ &tfR31tt, m-5U*mte?Ts G2g¥fr£>)l^ti£1~5{g| 

©S^S^r^UT^Tt <fc^C3.12$/^P7JU^Jk 

^1~5{®©S^S^:^LT^Tti; < (G3E¥fr^M^£tl£ 1 ~4<®(Z) 

S&S£M LTIN'T t <fc IN-^>Mym) <hLTivT t <fc INC3_,2*> 

<fc ^7 U -AXtt&mfr bMftt* tlZ 1 ~5{®0S^S^^ LT INT fc 



WO 2015/182686 175 PCT/JP2015/065344 

j: L < & 2 . 

R32&, G^frbM$R^ tiZ> 1 ~5{®0S^S^^ LTfc &^C,_10 

7A*As G^fr £ jiiR;* tlZ 1 ~5{®©S^S£^ LT INT t <£ W£ 

l7J^-Jk G^fr e>jl4R^ tl£1~5{®©S^S£^LT INT fc <fc 

Rp(i. &tfR6£HT£>£jb\ Xtt, Rp<hR 

Hi, ^ti^^i^'T^-0-C(=0)-C-0-(h-^^:^l'J. 2,2-y-(il7 

JU* JUM-* dp V-1, 3-y> dp y ^ >-5, 5-yy JU£ JFM L T t <fc ^ 

mZs R3^\ WS^ro/NPyyTS^^tLTlNTt .fclNC^e^ju^ 

-X-RHis ^©i^-r^t0|J^>Ji©lN-rtl^1 ̂ ©R2^:-

ft£&oT, ^-Xb-(CH2)m-Y-% -Xb-CH=CH-% -Xb-CH=N-X&-Xb-N=CH-

T^£ tl%>&£%£ lJ s M tf U Ssyfrntfis-nTZ>y^7LRfM%:M$,bZ t 

<fc<, cCC, m(i1~3©Si^TS)l'J, XbttO, SXttNHTfey, YttCH2 

, 0, SXttNHTfey, §£^Pm^©*IJI^Ci^-t£1£l±(Z)H(C 

ft*.T, G2£¥fr £ jiiR;* ft£ 1 ~5{®©S^S^:^ LT INT t <fc INC3_12 

^PZJUdpJk -€M7>/UdpU>-(G2^^^)l^^tl^1~5{®(Z)S 

LTINT t <fcINC3_12^>/? p TA*A)TkX$&m-(D^-frb 

3&N z> ]14R £ tl £ 1 ~4{® © S^S £ ̂  L T IN T t <fc IN% 

M(C, -X-RHZWt-Wtte^Ts ^-X-C5H5j^||gt-T^tl£S£ 

MLTtJ:<, §£C5_15j^||gt&, CJI?lCft*T1~2®©0XttSJI 

^^LTlNTti: <* 1~5{®OTf&ffli^£#A,TlNTti: <, G4 

l#3bN e>31±R^ tl^1~5{®0S^S^^LT INT t <fclN, 

G^i, AP^X 0H% SH% -O-^fiMZJU^k -O-^fiMZ^dp U > 

-ZU-Jk -O-^'J-Jk -S-€M7>/UdpjU% -S-€M7>/UdpU>-7 

'J-Jk "S-7U-Jk -O-zxp/fV^MZ^drjU, -C(0)-{£8& 

Jk -CW-TV-As -S(0)2-4£,m7A*As -SCOMSMZJU^Jk N 

02, -NH2% -NH-^MZ^Udpjk -N(€M7;UdpjU)2% -NH-7 U-Jk -N 

(^MZ^dpjU)-^1;-^^ -C(0)0H% -C(0)0-€M7>/UdpjU% -CH0, -
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C(0)NH2% -C(0)NMSMZJU^k —C(0)NH— 

7i) -ARmNvfov, 

^UT^T&cUM&iWl'drJk -0-C2.3yjl*[yy-0-s RXfs -0-C3_ 

4 7A*\yy-T:hl)s 

tl* 1 L T 

INTt Rtf 

G5i¥«, i) G^mo&s ii) vmfrbm.$R^nz>\~sm(DW.®kmikm 
LT^tfcilV IMZJU^k 

s iii) -i&B.7)U*\yy-0-(WffifrbM$R^tlZ> 1~5®©S^S^^ 

LT^tfcilV IMZJU^k 

), iv) G2E¥fr^^£tl£1~5{®©S^a£^UT^Tt<U\ C3_12 

<7 • 7Jls*J[/RXf(G3ffifr tl&1 ~4<@©g&S£^ L T IN 

TtLT^tti;^C3_12i>^nTJU?~jus v 

) G3£¥fr bMlR-Z tl%> 1 ~5{®0S^S^^ UT INT & <UN7 U -Jk 

vi) G^fr£>M^ft£1~5{®©S^S£;£LTLNTt<UNJ£3S:i$g 

L<li2S^rPSi, vii) -€M7;UdpU>-R^ viii) -fefflCF 

Jl*\yy-0-R\ ix) -C(0)-R<\ x) -C(0)-0-R<\ xi) -C(0)-0-Il7 

A*lsy-RGRXfx \ i) -S(0)2-RGT^> U. RHis PH-X&S& 

Ts G2£¥fre>jl4R^ tl£ 1 LT^T t <£ INC3_12*> 

^P^JUdrJk G^frfbll^tl^l-SfiOS^S^LTlNTti: 

< (G3g¥frP,)l^;h,;z>i~4{®(Z)S^g£^iLTLNT:k^is^y-ify 

M)tm-SbX^Xt^^C^2iy^nj7JU?-A, G3£¥fre>}l}R£tl£ 
i-sfmcDS^s^^LTiNTt, 
ti% 1 ~5{®0S^g£^ UTINT £ J;IN^S^ L < (i 2 3i5$^ • 

3SST&£0 ) 

[11^:112] Xtf\ 0, SXtiNR4Tfel'J, cci:, RH£, H;/\pyx OH&TJ^-O-

tl^1~5{®0S^S^^LTlNT 
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/\P^X OHRXf-O-i&BT A 

dp) U ft 3 I# e> 514R £ tl £1 ~ 5® (D S & a % M L T IN'T i <fc IN c 3 _ 

^^PZJUdpJU ; /\P^X 0H& 

tz-o-fgis 7 JU •^ JU ̂  e, & £ e> giR £ ti &1 ~ s m o a^s £ ̂  L 

TINTt £^C3-U*>t PZJUdpJU) ; -C(0)-(/\P OH&tMMS 

tl£1 -51101^5^^ LTlNTt 

; -CCOMlSMZJl'dpJk /xp^fx OH&TMMS 

tl£1 -51101^5^^ LT^Tt 

<fciNC3-12s>£i=i ; Xtt. -c(0)-€MT>'Udpu>-({£M7>'U 

^Jk /\P^X 

Xtt. $&T£-NRi£H*£&oT, -NRiR4^ UT4~8M©#M^tS 

ffiAjPllWU £££, 

M^l^k AP^X 0H&TMM£& 

7 J U dp J U ft b ft £ £1 <Q J!4R £ tl £1 ~ 3m (D S&S £ ̂  L T IN T t <fc 

<. 

R1^, H ; /xp^>&tMHfr£>&£:g¥fr£>MJR£tl£1~5{®(Z)S$S 

^LT^tt ̂Z^~F)V*)V ; -^MZ^dpUV-Xn-CMP^fV, 

0H% -(M£|KTA*ARXf-0-/\P^rVMB7A*Jl>frbftZ&frbM 

^^tl^l-SjgKDa^S^^UT^Tt^^M^^dp^) ; \m.T 

JUdpjk AP^fX J\U? J OH, -O-l&BTA^As ~ 

o-/\p?J&k7A*)\/. -o-c2^3rju*iyy-o-s RZ/S -O-C3.ATA 

*lsy-frbt<t&&frbm$R^tl^~bm(DW.^ikMbT^Xib&. 

UT)V*A ; €M7>/UdpjU% AP^X AP >f J \Wk~7 A 

dpjk 0H% -0-{Simj7A*JURXf-0-J\n?y{SlM77A*A^b^:3m 

b M $R £ tl £1 ~ 5<@ © S & a £ ̂  L T IN'T t <fc < ^ > "tr > s <h 

UTlNTtcfclNCa^S/^p^jU^-jU ; H7J^Jk AP^fX /N 

P^VlgM^UdpJk 0H% -0-1&B.7A*ARXf-0-;\P *f JISMTA 



WO 2015/182686 178 PCT/JP2015/065344 

dp)Ub ft£1#AN b4R£ tl£1 ~5®CDS&S£^ LT IN'T t <fc INT 

'J-A ; /\P^X y\u?yi&mTA*As OH, -o-

-0-y\u?yi&mTA*As -CW-i&mTA^JURXf-

C(0)-0-i&BTJl* [y y~T 'J -JI/frb&Z&frbMRZtlZ 1 ~5{®0 

s^s^uriNTt it 2urns; -€M 
7>/UdpU>-Ri\ -€M7>/UdpU>-X"-R"% Xtt, -I&WLTA* U V-X1 

1-€M7>'UdpU>-R11-eS)l'J, ccC, R1His ^tl^ftU €M7>/Udp 

Jk /\P^X /xp^fVlgMZJU^k 0H% -O-^fiMZJU^k -0-/\ 

P^VMZJU^k -0-C2-37)U*lsy-0-s RXfs -0-C3-A7)U*ls 

2V<P •, igBTA^Jis /\n?ys J\U>T J\Wk~7)\s*)\s 

, 0H% -0-€M7>'UdpjU^t/-0-/\P^fV€M7>'UdpjU^^^^?¥^^ 

tl£ 1 ~5{® CDS^S£^ L T t <£ < ^ > M yW. t mtr L T 

^lNC3_12i>^ P7J^-il/ ; IfiMZJUdpJk /xp^fx AP^f 

y€M7>/UdpjU% OH, -O-l&mTA^ARXf-O-JSUtfJl&WLTA^A 

frbteZ>mfrbM$l-ZtiZl~5®<DW&g%£LT^Ti,<i:^-r,J-

)V ; Xtt, I&WLTA^AS ;\n?ys /xp/f y {fiMZJU^k OH, -O 

-€M T) udp) u & t/-o-/\p >f y 7 J u* J u ^ ft £ I# AN £> jl4R £ ti 

£ 1 ~5{®0S^S^^ LTINT t <£ iNiji^g L < & 2 PM 

ST$>y, XIHi, OX&ST&'-J, 

R2^\ H ; {fiMZ^dpjU ; /xp^fV^MZ^dpjU 

; /\Ufy ; OH ; -0-iS,myJl*JU ; -O-^MZ^dp U >-7 >J ~)V ; -

0-7'J-^ ; -S-lfiMZJUdpjU ; -0-/\P^fV€M7>/UdpjU ; -igBT 

A*\yy-0-\mC7A*A ; MZJU^k 

Xfj N P y > AN ^ ft £ |# AN £> ]14R £ tl £1 ~ 5{® CD S^S £ ̂  L T IN T t 

cfcUV^^P ; -^MZJUdpUV-afiMZJUdpJk AP^ 

y il7Jl/dpju&tf /\ p y > ̂  ?, ft £|#AN £ jl4R£ tl£ 1 ~5{®©S^ 

S^LTlNTt^^^^pZJUdpjU) ; -€M7>/UdpU>-0-(€ 



WO 2015/182686 179 PCT/JP2015/065344 

LT^Tt n7;udr;u) ; -<£ 

BTA^lyy-O-igmTJU^iyy-a&BTA^JU, /\p f J&kTA 

dp J UR Xft X • f > frb & £ f) JiUR £ tl Z> 1 ~ 5{® CO gj^S £M L T 

UTfccfcUIa.^^PT^U^U) ; -{&BTA* Is >-(il7i^ik 

Apy; ZJU* JU&tf / \ P y > £> ft £ £ MJR £ ti £ 1 ~5{® 

©g^a^LT^Tt <tlN7 'J -A) ; l/V-O-US&j7 

JU^JW Aptf j{gBTA^ARtfy\nfy-frbUZ>ffi-frb]1}R£ti 

-51~5{g!0g^S^^Lr^T:fccfc^7,>l--'U) ; X(£, "IM^JUdp 

1/V-0-<£^7JU*U V-OSJffiWU^Jk 

/\P^Vfr^ft£g#fr£>ll}R^ti£1~5{|I|©g^g£^ 
IN7IJ-JU)"C£>I'J, 

R3 tf, / \ P tf y RXf OHfr £ & £ £ 5!iR 3 tl £ 1 ~ 5 j® ©g^g & M 

UT^Ttxfc^c^eTJl/^JU ; 

tl£1~5{|Il©g^g£;pt IT^Tt ; AP^f>$. 

tf0Hfre,&££^}I*R£ ti£ 1 LTINT fc <fcIMS 

M7^dp-;i/;-{£|&7;UdpUV-X31-(MP>fV, OH, -0-f£8&7JU* 

;U&T/-0-y \ P tf j 7)\,*)\,frbtaz>&frt} MJR £ tl a 1 ~ 5® © 

S^S^^UT^Tt^V/MSM^^dp^) ; -Il7JbdpU>-P-(A 

P<fX 0H% -0-4%m.7J\s*Jl/Rtf-0-/\n;fJi8,mTJ\s*Jlsfrbti:Z> 

I# frb JS 4R 3 tl § 1 ~ 5m © g & $ £ ̂  U T ivX & <fc f* € M T7J U ^ - J U 

) ;-®ft7JI/dpb>-0-(/\P^X OH, -O-igS&TJU^U&tf-O-MP 

f J i& B T J U dp j U ft £ frb HJR £ tl £ 1 ~ 5{® © g^S % M L T 

l^Tfc ; ~'fg|R77>'U^r-U>-0-(/\P^>, OH, 

-0-® M T7; U dp j U ^ t>-0-/ \ P 7 J U dp; U & £ ig¥ MJR £ 

ti£1~5{®©g^S£;piUT^T:k<UMgM:'7,'U^--,'U) ; -IM^U 

lsy-0-(t\nfys OH, -0-'f£M7^dp^^t/-0-y\p>fV{gM7 

)\/*)\/fr b&£I¥J&N£J1}R£ tl-2) 1 ~5flilfiDit4&g£# LTINT =fc <fc ^ 



WO 2015/182686 180 PCT/JP2015/065344 

; R3' ; R31 ; -<£{&T A* U y-W-W 

; U >-R31; 

ZZIZS R3H£, G2g¥fr J: 

lNC3.12$/^P7JU^Jk £jiiR£*iai~5<S©S&S£#l>T 

l/xTt) <£ < (G3g|fr cfclN 

ttife&LZWb £vC3-,2*/?n7At--As G5?|tf 

JR£ 1 ~5fm©S^a^# U T fc <fc IN 7 >J-AX&GsffifrbM 
4R3 ft£ 1 ~5{El®S^a^^ UT t <fe L < tt 2 
fpssi?fcy, xsHi, 0xtts(0)n-es>y% n&0% IX&2Thv, G2 

tl&v <£,WL7A*AS AP ?ys /snfyfeUTA^A, 0HS -0-<£ 

myA^AJkxf-o-jsnfJi&mTA^AzfoVs &mts \) AP>? 

X OH, SH, -O-lfiM^dfJk -O-iSBrA^rlyy-T'J-As ~0~T 

U-;k -s-ra^u^k -o-/\p<fy^7JU+Jk -C(OMM:P 

A* A, -S(0)H£8ft7JU*JU;&tfCN% i iMSM^JU^k AP^;fi 

IRT^Wk €M7;U^r-;UM{SM7;Udr-Jk iii) 

U y-O-i&mTA^As -i&BTA* U >-0-/\n f J fcW)\/*c)W 

jkxt. -i&mj7A*isy-o-o£L±(DOH-?w^titci&mTJi>*ji'), \ 

v) G2£¥fr£jIiR£ft£1~5<@©S#Lg£^UTlNT:& <UNS C3.12S/^ 

P I7 A*> If ym t L T V,vT fc <fc INC3_,2v /7 P z;u^ -

As v) G3£¥©S;6V 1-51®©®^^^ UTINT tilN 

T'J-Jk vi) G3g|©gfre>]l}R£ft£1~5{l]©M^S;&^UTlNT 

fc<fclN^^^gL/ < (i2SS/NfPSS, vii) -iSlS/7;^ U>-RG 

, viii) -{WO7A*\sy~0-R<\ ix) -C(0)-R<\ RXfx) -S(0)2-RGT 

£££, R<H£, G2S¥©Sfr£>)UR£;h,£1~ 

5®(DW.®k&%:MbT^X$>&\J^2i/Ouj7A*As G2g¥©Sfr<bil 

iR^ti-si-sfmcDg^s^^UTiNTtJ; < (G3g#fr 
4j®©S^S£^ LTIN'T fc J: IN^ >-tf yM) t fi&£- L T INT t £ l\C3_ 



WO 2015/182686 181 PCT/JP2015/065344 

^^PZJU^-Jk 1-510 ©B&g£3iU 

Xtes e>)UR£tl£1~5{®(Z)S^ 

LT INT fc <fc IN^jg^g L < (i 2 • SST& LJ s 

G3ig¥&, fetik7)\s*)W /Np/f>% /\P^Vffil7J^Jk OH, -0-

-0-/NP >f J &C7 C(0)-l&m7A:3rARtf-S 

Rptf\ H, Xtt, MZJUdpJk Ii7i^-Jk /Np/fV€M7>/U 

dpjk C3_8:>£ PZJUdpJk ^MZJU^JU-O-^XXk "hP^>^ 

Jk MZJU^U-O-'OXt: K'JJk ^>Xt KUJk 

U V-O-CCOMSMZJU^k -i&BTJl* [y >-C(0)-il7J^-^ 

v -€M7>'UdrU>-0-C(0)-0-C3-8^^P7>'Udr;U, -Mj7^ U >" 

O-CCOMgM^JU^-Jk U >-0-C(0M£M7JUdr U >-0 

-&B7Ji>*Ji>s -\mc7)V^\yy-^-\mc7A^-A. -i&BTA^uy 

-O-faUTA* u V-O-MZJUdpJk -MT7^ U >-0-C(0)-0-€ 

MZJU^Jk -€M7>/Udr U >-0-C(0)-0-€M7>/Udr U >-0-|gl7^ 

*;k ^^xgiRT^^k ^giszymr^T7^y^iRT7 

JUdpJk 2-;tdp7^ fc KP7^>-5—Ok 2-^ ^V~b-y 

-1,3-y^dpy u>-4—f JM^Jk ^ K^t: KP7^-JU^>iU/K->il/ 

^dpS/^Jk 3-7^ U V)lfr 

•VS>lJs a^R6tfHTfei>A\ X&s Rp<hRHis ^tl^tf^Ti)-0-C 

(=0)-C-0-<h—<h & LJ. 2, 2-^(€M7;Udr;U)-4-^ dp V-1, 3-v> 

dp 7 "7 >-5, 5-^^T JI/^ffMLT t <tl/N% 

R3tf\ l-S^^/NP^fVTS^^tlTtNTt^lNC^^^v'Udp 

-X-Ritf\ ^©i^-r^t0|J^>Jl©lN-rtltf 1 -D(DR2t~ 

Wtfe-oTs ^-Xb-(CH2)m-Y-% -Xb-CH=CH-% -Xb-CH=N-X&-Xb-N=CH-

T^£ ti£S<h& y % §£ tf U •>?>Ji(h|s-n t"•S'^PBt^rff^; LT t 

<£<, cCC, m(i1~2©Si^TS)l'J, Xb(i0, SX&NHT&<<>U Y&CH2 

, 0, SX&NHT&<<>U m^TnmteMm:Pfc1&'&T2>Vt)L±<D\\lZttz. 



WO 2015/182686 182 PCT/JP2015/065344 

Xs /NPOH% -(M£M 

7)1^)1, -0-/\P -0-C2-37Jl>*ly>-0-s RXf. 

-0-C3_47;UdrU>-tf e>^SI¥3bN 

^(V^^PZJUdpjU ; -\mC7A^Vy-{\mC7A^A 

% /\n?y, /\pOH% -o-{&M7)i*)i. -O-MP 

fyi&BTA^As -o-c^TA^uy-o-s Rtf, -o-c^zjudpuv-

b & £ <b MIR £ *l£ 1 ~5{®0g^g£^ L T IN-T t, <fc INC3_12*> 

^PZJUdpjU) ; ISMZJUdpJU ; /\P^f> ; /\P tf J ; 0 

H ; -O-lgMT7^^^ ; -O-fMZ^ U y~7 'J -)V ; -0-7 'J -Jl> ; -

S-fSMZJUdpJU ; M-O-zxP^ybM$R 

^ tlS 1 -41101^5^:^ L T t fc <t l\ 

J|(C, -X-R1 R3<h-{*<h&^T. -X-Cg-nZJUdpUV-O-C^ZJUdp 

U V-Xli-X-Cg-n j7^- u >-o-c,.37^+ U >«ltUl\ 

§f«n 
[11^113] Xtf\ 0, SX(iNR4-e^)l'J, R4(i, H, 1~5i0/\P>fVtS 

CUMSMT^U^JK C3_12*>£P -c(o 

)•-(1 ~5{®0il7JkdpjU-eg^£ tlT IN'T t <fc INC3.12S/ £ P 7)1dp 

JU)-C£>£jb\ Xtt, -NRIR4^ LT4-8 

i©tii®a^pis^wu ccC 

m&^ynymtm^Lz^T& £ < s \~5®<Di£M.7)\,*)\/-zw$k 

^nxiNTt <fc <s 

R!tf\ H ; CM07JI/*JI/ ; -\&%7)\s*\sy-§-\Wk7A*A ; <£HR7Jl/ 

dpjk /xp^&tMMV^JUdpUy-fr £&£|¥jbNiIJR £ tl £ 1 ~ 

5{®©S^S£^ LT^TtJ:^C3_12:>^ PZJUdpJU ; 

^LtcC5.6iy<Pn7)lJ7--)l ; /\P>fJl/fr 

M^JUdpJk -C(0M£M J7>'UdpjU^t/-C(0)-0-€M7>'Udp U >-j7 "J 

-JUfre,&£l¥fr£M&;*ft£1~5f@©S&g£^UTl,NT:&<fcV,N5 



WO 2015/182686 183 PCT/JP2015/065344 

; -fe16k7)\s*ls>-R11 ; -fe16k7)\s*\s>-0 

-C3_12*>£P 7)U*)U ; 

>/UdrU>-0-€M7>'UdrU>-7lJ->'U"eS)l'J. cCC, R1Hi% 1~5{® 

(MMZJU^UTS^tlTlNTt^C^^PZJUdpjU ;/NPy 

X /\P >f J \mC7 -0-l&mJ7A*ARXf-0-/\a'fJlSimJ7 

) U dp J U tf & £ |# tf £ jg4R £ tl £1 ~ 5m (D S&S £ ̂  L T IN T t <fc IN 

7U-J1/ ; Xtt, 1~5®0<£^7JU^JU"eS^^tLTlNT:fc <fclN5~6 

Mco^SS^^x- P@SST£> ^ .. 

R2tf\ m-X&mttiTs H, AP^X 

UV-7'J-Jk Xtt, -IfiMZ^dpUV-O-lgMZ^dpUV-ZU-^ 

-c&y, 
R3tf\ l-S^ro/NPyy-eS^^tLTlNTt .fclNC^e^ju^JU ; -€M 

T'JUdp [y >-0-(/x p >^.t/OHtf £> ^•2>S¥tf tl-2> 1 — Sim©® 

^S^^LTlNTt^lN^Z^dpjU) ; -€M7>/UdpU>-0-€M7 

; Ap/fX CN% -IgMZ^dpUV-O-lfiMZ^dpjU, C3_8*> 

<7 P ZJUdpJk -S(0)2-I»7J^J^,ii^tlt INX t <fc IN^ IJ -

Jk 5~6M©^S^^^PSS$.'Ot-S(0)2-C3_8:>^ p ZjUdpjUtf £>& 

£S#tf S>3iiR£tl£1~5®©S&g£^UTlNT:& .fclN^ij-ju ; -

i&B77Jl'*U>-C3-8is?U77Jl'*Jl' ; -€M7>/UdpU>-5~6M©^Ji 

^/s^PJiS ; -IfiMZ^drUV-O-C^^^PZ^dpjU ; 

U>-0-(/Np/f>% -(MfiMZJU^Jk CNS.t^MfiMZv'UdpUV-O-lg 

MZJU^JUtf £&£S#tf e>jl4R^ tl^> 1 ~5{®©S^S^:^LT ̂ X t 

cfclN^ij-ju) ; -<£®^U=^:/-0-(/\pyx €M7>/UdpjU&tf/x 

P *f J <£M7Jk^PJUtf ̂  ft£I#tf e> jl4R£ tl£1 ~5® CDS&S£^ L 

TiNTti;iN5~6M©^Ji^^^PJiS) ; -€M7>/Udp u >-(M£M 

7JU1r\s>-7l)-)\, ; -€M7>/Udp U y-O-I&WLJ7 Jl * \s >"C3-8^> £ 

PZJUdpJU ; -^MZJUdpUV-SCOMfiMZJUdpJk ZLZUCnttO, 1 

X&2 ; -IfiMZJUdPUV-S-Cs-s^PZJUdrJU ; -{S^JU* U >-S-



WO 2015/182686 184 PCT/JP2015/065344 

l&M77Jl'*ls>-C3-8is?n77Jl'*Jl' ; il7JI; 

Rpt>\ HRlZig,M7)l>:¥)l>7:'fcV, Rm6m-Z:foZ>f)\ Xtt, RP£R6 

2,2-^^-4-

* * 7-1, 3-2/* * 7 7 >-5, 5-yy JU£ JFM U T =fc <fc l\ IIM 2 (C 

>£lI4] X^\ OXfiST&U, R'^\ C^@7)[s5-)l> ; ]-3m(Di^BJ7A^JW 

; -ffiMTJUdr U >-(1 ~3 

"fg|S77>'UdrU>-7,;->'UT^)1'J, R2^HT^y, R3^\ C^m7)l 

u v-(M£M:p;u^--;k uv-c3_8*> 

£ P 7Ji/*;k u y-o-&U7A* u v-c3.8s/£ • 7 )i* 

)W -i&WLJ7A*\/y-S-{&,UJ7A*)\ss -i&MTAlrisy-S-i&mTA 

drU y-C3-Bi/$ PTJU^Jk X&* -<£SR7JU=^U7-0-(1~5i@lCDM 

pyves^^tLT^TtKfc^kr'js/j^-c&y, Rp#H-c&yx &T/ 
x R6tfH"C£>£. 11^113 

>RII5] x#\ o-e&y, R'^\ 

Ttxfc^WI/^P^U^k Xtex HSM^JU^UV-agilZJUdp 

^"eg^^tlTUTt <fcUVies>£P R3tfx CM0:P 

JU*;k -€*R7;U*l/V-C3_8*>£P7JU=*Nk -{&M7A* U V-S-

€M7>'Udr>'UX(i-«77-'Udr U 7-S-<£*R7JU* U V-C3_8*>£ p 

*J\sV&Zs 11^114 lZ§3Wi<Dfc'£y!lX.&?<DJ&0 

Mm6] XA<s OXttS-C&y, 

R1^; H ; CM07;Udr;U ; -&1R7Jls*ls y-0-fe®.7)\s*)l> ; 

dpjk AP^VM-O-C^ZJUdp ^>-fre>&£S¥Av£:l^R£tl•i>1~ 

5^[Il©gM®£#LTl^T:&<n\C3_l;^>^p;p;|/=Wl/ ; ^7-tf7§£ 

Ifs^i U/cC5_6i>^ P7i^-^ ; 

£l#jbN£]iiR$ft&1~5<@©S#!g£^ LT^Tt cfcUZ U —JU ; IS 



WO 2015/182686 185 PCT/JP2015/065344 

-C(0)-fe16k7)\,*)\,RXfi-C(0)-0-fe16k7)\,* Is y-T 'J 

-) U frb ft £ £¥ frb jl4R £ tl £ 1 ~ 5m (D S&S £ ̂  L T IN T t <fc IN 5 

~6M©^*i5$^P*iS ; -€M7>/UdrU>-Rii ; -€M7>/UdrU>-0 

-c^y^nyju^ju ; -^MZJU^UXO-ZU-JU ; -i&BJ7 

)i*[sy-o-i&MTJi/^isy-T'j -Ji/VfoVs zzizs R^ms 1~5{® 

(Di&BT A* )VtlT INT t & l^C3-uV 0 U7)\,% )l ; /\UJf 

X /NP >f J\mc7-0-l&mJ7A*ARXf-0-/\a'fJlSimJ7 

J U dp J U & £ I# jbN£> ]14R £ tl £1 ~ 5{® CD S^S £ ̂  L T IN T t <fc IN 

7U-J1/ ; Xtt. l-S^roiS^^JU^JUTS^^tLTlNTt <fclN5~6 

irofl^fPSStS) y s 

R2^\ H. {s&^u^u-c&y. 

R3^\ l-S^ro/NPyvTS^^tLTlNTt .fclNC^e^ju^JU ; -€M 

T'JUdp U >-0-(/x p tf y RXfOtiiT' b ̂ •2>S¥AV tl-2> 1 — Sim©® 

^S^^LTlNTt^lN^Z^dpjU) ; -i&mTA^lsy-O-i&mJ7 

)\s>T-)\s ; -IfiMZ^drUV-Cg-s^^PZ^dpjU ; U >-0 

-Cg-s^^PZ^UdpjU ; -^MZJUdpUXO-^MZJUdrUXCg-s^P 

ZJUdpJU ; -IfiMZ^dpUV-S-lfiMZ^dpjU ; U >-S-C3-

s^PZJUdpJU ; -IfiMZ^dpUV-S-lfiMZ^dpUV-Cg-s^^PZ 

JUdpJU ; -€M7>/UdpU>-0-(/Np/f>% -(MfiMZJUdpJk CN&t/-

€M 7 >/U dp U >-0-€M 7 >/U dp jU ^ ̂  ^ tl ̂  1 ~ 5{® © 

S^S^^LTlNTtiilN^ij-jU) ; x&s -€M7>/UdpU>-0-(/N 

P^fX €M7>'UdpjU^t//\p^fVl£M7>'UdpjUA^^^?¥A^)l^ 

^ti^1~5{®0S^S^^ LTINT t <£lN5~6j|CD^8t^;/s^P3tS 

)"c&y. 
Rp^HX(i€M7;UdpjUTS) y. &tfR6ttHT£> y. 

M(c. R?fi\ 1~5{®©/NP^f>TS^^tlTlNTt £^0^7)1^)1 

<D£l*s -X-R1 "tm^T&^iJVyi.m(D^tnt>^-D(DR2t-W 

tti:? Xs 3£-0-CH2-CH2-(K -0-CH2-CH2-S -NH-CH=CH-% -NH-CH=IK 



WO 2015/182686 186 PCT/JP2015/065344 

-0-CH=CH-Xtt-S-CH=CH-T^£ £& V s b 

mtR $ ti&, m tf u v y m t m-st z ̂ T • m &BJ$ L X t <fc <. 
[yfb2] 

(b-1) (d-1) (0-1) (p-1) (q-1) (r-1) 

zzizs m^TnmA%M¥lz&'£T&iyL±<DHizttz.Ts -fefflCF 
)V^[yy<^OU-F)V^)VRm^B.T)V^)Vtxb^^t,xbm^R 
£ft£1~2<@0S&g£;£U RXf, mzmzuXfcZ, 
11^112 IZBd.WHDib'&tyX.&'tfDtko 

[Il^il7] R3^\ i-s^ro/Npyy-es^^nriNTt<fciNC1.107Ju^JU"es> 

y. -X-R1 tf'J VyM-O^'ftl-fr 1 -D(DR2£—W£t£ 

•o Xs I$-0-CH2-CH2-(K -0-CH2-CH2-S -NH-CH=CH-% -NH-CH=IK -0-C 

H=CH-Xtt-S-CH=CH-T^£ft£g£&y. 

^tiZs mtfl)Vym£1fe'&TZ^Tnm%Mi&Ls 
Hk3] 

(b-1) 

r\ r\ 
(d-1) (0-1) (p-1) 

[11^118] 

z.z.izs m^Tnm&mm:?tzi&'&T2>wjL±<D\\izttz.x. 
)\,*\s>-C3-n*>tnj7)\,*)\,J&Xffe16kJ7)\/*)\/frZ}ti:2>&frZ}MlR 
£ft£1~2<@0S&g£;£U m&mzuxfov. RpA<H7ifey, JkXfi 
. R6^H-efei>. 11^112 

RitfC^TJU^JUXfoVs -X-R 
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ftjJM ^-0-CH2-CH2-X(i-0-CH=CH--e^^tl 

3 SttaVs mt°'j vyrnt ffi&t5^PS(d-i)X(i(q-i)M 

>-C3-n*>ta7JI,*JI,&GTZs 11^117 (C§Ei6©^t)X&^© 

JMo 

[11^119] (2R,3S)-3-^$ y-2-{[4-(2-^>^P7°P t°;ux h dp^>) tf U ^>-2-

-fJU]*^l/}-2-t: KPdp^-S-^JU^dp+J-Vit 

(2R, 3S)-3- 7 $ 7 -2- {[4- (*> 0 P ̂  dp *> JU * dp *>) tf U *>* >-2—f)U ] 

*^U}-2-t: KPdp^-S-^JU^dpHtVgt 

(2R, 3S) -3- 7 $ y -2-1 KP+S/-5-^ W-{[4-U kfn[2. 5]^^ 

*-6—T;U^dpi/)H0|J ^>-2— 

(2R, 3R)-3-7 $ 7 -4-[("> ̂  P 7°P tMU * 7JU 7 7 -JU]-2- £ K 

Pdp->-2-({4-[(trans-4-p< P^dp->>/U)^|-dpi>] t°'J i/y-2-

-1 )U} A)-J*$yM.s 

(2R, 3S)-3~7$ y-2-t KP + v-5-p< ^;i/-2-({4-[(trans-4-p< 

P^dp^JU^dpiy] tf 'J ^>-2-^ JU} .X 51>'U)^dpHt>It% 

(2R, 3S)-3-7 $y-5->^P 7>^-2-{[4-(2-S/ $ p fcMH S dp 

*» tf'J ̂ >-2—T JU]P< 3-JI/}-2-£ KPdpv/<>^ >lt% 

(2R, 3S)-3-7 $ y -2-1: K n**>-5-ji ^U-2-({4-[2-(1-* ?)\,*/ <7 

P 7°P tf;u)x h=^>]t0|j *>* V-2-f;U}p<51JU)'^1t>@& 

(2R, 3S) -3- 7 $ y -2- {[4- (3- *> 0 P 7° P tMU 7° P tf dp *>) tf U ^ > -2-

-fJU]*^U}-2-t: KPdp^-S-^^JU^dp+l-Vlt. 

(2R, 3S) -3-7 ^ y -2- {[4- (J/^PA 7°^^^ dp *» tf 'J V y-2-4 JUl 

t M-2-\l KPdpv-5-/51JU'vdp-t}->@£% 

(2R, 3S)-3-7 $ y -2-({4-[(2R)dpHt >-2--T jU^ dp] t° U >-2-

-f JU) * ?Jls)-2-1 K P dpi/-5-p< ^JU^dp+J- >I£0 

(2R,3R)-3-7$ y-4-(i^U*JU7 7-JU)-2-b KPdp-2-({4-[(t 

rans-4-p< tf 'J Vy-2--i )V} t ̂ )U) $ 
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Jkxf 
(2R, 3R)-3-7$ J-2-\L KP=^s>-2-({4-[(trans-4-^ P^dp 

i/)D t dpi>] tf 'J Vy-2--i )l} * 3^U)-4-(y ^JUTJU 7 ?-)l) 7$ 

^1110] (2R,3S)-3-7$ y-2-{[2-(2-i/^P7°P 7 P [3, 2-c] tf 

•j *; v •-4—r Jn * ;u}-2-1: K P ̂  *>-5- * 3-)v^*v yitx &t o 
IkZfo&s MZBWHDib'&tyX.&tOi&o 

^1112] II^I11 1 iB«K©HHM^ctlo 
^iH3] n^tin 
^iH4] T&mmfemmmMkmtyvwmvtctsbQ, 

^iH5] immm&motctoGi, n^in 
^iH6] 

^iH7] $mm 1 
'Q&'IK 


