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Ss S/7JU^Py S=^>Ss *sT J S&TM 7 7°P'1^vSfr£>&3Slfr£> 

1 X&2j|g©g-e£>£o ) -c&y. R1^ TK^JM 

(1) (ciEi6©<b^tix«^0^ii±!^^ti-5^ 

(22) R h'jyjutu^ ^Jlsgr-tm$ tltcs t:° U ^S. kf 'J $ *>* 
juseK^tr^^-Jus-efey, R^\ frmm*~e$>z>s d) tc§s*6© 
4b^tiXtt^a>2i£*I±fF^;*ft£^ 
(23) RtK g^^ti/c7x-jus (^g&s&. mmm^s v?M 
p^ S=if*>S* K'J7JU^P^ h^SM^jySAN'b&&i¥AN'p5i!&ft 
sm-xttg&o/c 1 x&2i@©s-e&&o ) -e&y. R1#, TK^S-C&S 
. (1) K§Eii©<b^tiXtt^©2£S±§^£ft£m. 
(24) Rj&<% g^^tl7t7x-JUS (^g&Stt. ^7JU^PP< S^rS/ 

Ss MJ7JU;tP^ K^TySSt/i'~r;&frbte&ffifrhW£ti£ID—Xtt 
Ift^fc1Xtt2i®S-P«)5o ) -C&y, R1^ TKItS-e^)^, (1 ) tc 
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(25) R^\ w&ztifc. eu^^us. e^-jus. tf 

ij^-jUS. 517^7x/U>'USSL< tt^V'JJUS (i^S&Stt. ^ 

7V^JI:F, C^ZJU^rJUSx ^P7°PH0JUSx hU7J^P^ 

^JUSs ^7JU;tPp< h^ri>S. h 'J P / h *is&s ^T J Ss C,_3 

7JUP^ri>&s C2-47)lZ\%-istl)ltf-)l&RX?'<yis)\/t:irist>)\st<—)l> 

1 X&2{®©ST-£>£0 ) Zfc 

y, R 1 7Ki£S-e&&, (D ic§Ei&©<b^tixtt*©2£s±§^;*ft£ 

±^s 

(2 6) R^\ kf'JS/MUS. kf'J^MUS. H°^-JUSSL 

< tt tf U -JUS (i^S&Stt* -f V 7°P t°JUSs K U 7 JU^ P * ̂ JU 

Ss ^7JU^-PP< h^>Ss ^>7 7SMy 7 7°p^dri>s^^^^?¥^^ 

1 Xl£2m(D&Z$>Z>o ) T?S>y. R 1 tfs TKItS 

(1) lC|E^0<b^tlXtt^©2£S±§^;*ft£^ 

(27) R h u 7 jut p p< ^ju&zm^ntcs tf u ̂ JUS. tf u $ v 

JUSSL<(ie^^-jus-e^y, R"t\ 7Ki£S-e&&. d) iz$m<Dit 

-&MX.&*<D$m±^-ZtlZiks 

(2 8) VP t°'J h U 7JU^Pp<51>'US«h 5{i©7KItS 

tf c i s-eS)^, ( 1 ) ~ ( 1 3) RXf ( 1 5) ~ (2 7) Jg 

£§Eii©<b^tlXtt^©2£S±§^;*ft£^ 

(2 9)]S»<( + ) ( 1 ) ~ ( 1 3) % (15), (1 6) S 

Xf (1 8) ~ (2 8) ©IN-rtl^l 

ti£ilL 

(30) ( 1 ) ~ (29) ©iN-fn^l 

(31) (1 ) ~ (29) ©iN-fn^l 

KS^I'fb^s JEE 

mssam^Bs mnm^s <aHDLPUX 
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iLDL^l/7TP-Mfs Xtt. L < & 

(32) (1) ~ (29) ©IN-fn^l JllC§Eii©<b^tlXtt^©2i£*I±fF 

N 

(33) (1) ~ (29) ©iN-rn^imiztm(D4t£ityx&:z(DMm±m-

N 

(34) (1) ~ (29) ©iN-rn^imiztm(D4t£ityx&:z(DMm±m-
Jfil^fiDL D LP l^^P-JUCD&Jg 

©liJDtc <fc y si ^ L < 

(3 5) (1) ~ (2 9) ©iN-fn^l lI(C§E*6©lb^X&^©liiI±rF 

D LP UT^P-Jk^jlJt 

©$'>£ <t y si L < 

(36) ( 1 ) ~ (29) ©iN-fn^l JilC§Eii©<b^tlXtt^©2i£*I±fF 

LCATMa 

(3 7) (1) ~ (2 9) ©iN-rn^l JllC§Eii©<b^tlXtt^©2i£*I±fF 

PT^^LC AT;mSy, 

(38) ( 1 ) ~ (29) ©iN-fn^l JilC§Eii©<b^tlXtt^©2i£*I±fF 

(39) ( 1 ) ~ (29) ©iN-fn^l JilC§Eii©<b^tlXtt^©2i£*I±fF 

M zz.il frhtaz. LCATSt^b^)i 

N 

(40) ( 1 ) ~ (29) ©IN-fn^l JllC§Eii©<b^tlXtt^©2i£*I±fF 

\l\*\Z$Lt5-tZ>Z.)ifrbtiiZ>, ^©^SLUi 

&&<Dtctb(Dl5fe. 

(4 1) ( 1 ) ~ (2 9) ©IN-fftrfM JilC§Eii©<b^tlXtt^©2i£*I±fF 
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(4 2) ( 1 ) ~ (29) GDlNfftfrl 

th iZ&^tZZt-frbtZZs 

U < &>£^0/ctf)0;/j;£, 

(43) ( 1 ) ~ (29) ©ix-ftUfM 

?l3tlSi&0^$]fi£* i^CLDLPL/X 

x • -)l 0)j§Jt 0±t JP (C J: y 3I $ & Z £ tl Z £&0 ̂  Rfi^ L < tt*M0 tc Sb 

<Dl5fes 

(44) ( 1 ) ~ (29) 0lN-rtl^1 JllCfEii0lb-&tlXtt^02£*I±fF 

^tlZ^OM®]m$:, t^lZ&^-tZZtfrbUZ, WroHDLq^ 

T- • -)\>0>tJt (DM;>HC J: y 3I $£3 £ £ tl£0^ L < 1*%&<Dtc6b 

0^";£. 

(45) mmi\kfc(bfem5Lte^otct&(D^)£[ziottz®.m(Dtcib(b, ( 
1) ~ (29) (D^ttifri mizmm(Dit'£!y!}x&:z(DMm±Bif&$tiz)& 
\ 

(4 6) mnm%fc<Dmmx.&:$®3<Dtcti)<Di3mz&vz&m<Dtcab(D. ( 
1) ~ (2 9) Q^ttlfr 1 lI(C|3i6©<b^rtlX(i^©^iI±!^^tl-2.ii 

N 

(4 7) ia^(DL D L =1 l/XxP-;U©)IS©±^l]P(C<J; y SI$^B^^tl-5)^ 

M0)£lfX&^K0/c&0^>£tC;ktt£{£ffl0/cto0. (1) ~ (2 9) 0 

^"ftlfrl lI(C|BS0^bci^X(i^:0^Ii±I^^^tl^±^s 

(4 8) ifil^0H D L=l UZxP-JU0)lJt0)l/XCj:y 

M0)^X(i^K0/c^0^)i(ca^^{^ffl0/c^0, (1) ~ (2 9) 0 

tlAN 1 iI(ClBtfe0'(b-a^X(i^0^Ii±I^^^ tlZikVfoZo 

[0016] MTIZ% *^©^$1 (i) 

[0017] (i) &. 5S (i) -em-ztizib-sm. jkxts 
tJbZ a 

[0018] 
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lit 2] 

(Ix) 

[0019] ^ICWfy 

( I ) a ( I ) G>j£3£5S. RXfs ^ 
nizttfct2>fc¥%-e$ito %tcs (i) (D^(DimRmm'\± 
W (7$ K-<$ Kit) ( l ) (c 
*SI"C&* jll:±s ( I ) %t>, a ( I ) "C^ 

[0020] *SP3<ZMb-£tl (I) (CJJ^TS rzu-ji/gj 7x-;uS 

Mta*. 7x-jug-e£>&0 

[0021] ^fgaj^b^ti (i) r/\n<f>m?j 
Hi?. JfiStcti, 
-e&y, umm^-Q&Zo 

[0022] *f|BEaMb£$l ( I ) rCT-e^U^USj JKHUCI ~6® 

©e^xtt^Mtss]^^b7XilS'es>y, $]*.#. P^JUS. X^JUS, 7° 

• t°;ug. -f V7°P tfJUg* 7>;ugs s e C-V^l/S* t e r t -7'> 

;ug. ^v^ugx&^^ug-e&y^ 
mi ~3{gi®itilxtt^iMtSffl^b7j<*S (CT-STJU^US) -e&y, j; 

y$?5gn:tt, ^;i/g-e&£0 

[0023] (I) IZ&^Ts rc3-7s>^P7JU^USj ^ ^P7° 

Ptf;ug, v^P7'>>iuSs :>£P^^TVJUS®<fc7 

©It^tfrfflj^bTKilg (C3_6*>£n7JU*;Ug) Tf&y. <fc U SHglCfciU V 
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On 7°P kfjug-C£>£0 

[0024] (i) rc^zjup^sj tuiE rc^ 

sj LtcMmm*-?tby. m*.^ xh^>s 

% 7°P*°dr:>Ss -f V^P/f + i/SXliy hdr^S-e^ytf. JifiglCtt, tu 

=E rc,_37ju*jusj (0,-37^+^) T?&y, 

ctu&ictt, * s**>g-e&£0 

[0025] ^0^0-fb^ti (i) rc3_7^p:pjup^>Sj tulE r 
C3_7S/^P7JU=^JUSJ P7°P 

^&X&is<7U^7°T)V**is&'?fciJm. Bmzlt, tulE rC^ZJUdpJU 

SJ (C,_37JU=I**>S) T?&y, cty&ic^ ys 

[0026] ^fPEGDlb-n^ (I) I"C2_7 ^JU^^JHiK—JUSJ tu 

IE rc ! _67JUPdr:>Sj ^In^r lvfc2jJU<K^JUS"C£>l'.K ^yx.ti\ P< h^r:> 

^JU#—JUSs x h^^JU#—JUSs 7°P^dr:>;bJU#—JUSX&7" h^r 

fc?igic&, tulE rc^^jup^Sj tflg^u/c 

£JU#-JUS (C2_47J^+S/^J^^S) T?S>y, ctyMCIt p< h 

JU<1\ —JUSXfctx h JU/J\ —JUST'ifo •SO 

[0027] ^0^0-fb^ti (i) icaiN-c, ryv (c^zjudrjus) 7$ySj 

|W]—XtiS^-^/c 2{H©tulE rc^ZJU^rJUSj ^b/c7$yStfelJ 

[0028] ^0^0-fb^ti (i) icaiN-c, ryv (c^zjudrjus) 7$y;bju#-

jugj tulE r*/ (c^z JU^JUS) z^ySj ^i^Lfc^ju^-jug 

T?^>y, ^y^juz^ y ;bju#-jus-e&£0 

[0029] ^0^0-fb^tl (I) TAJP7 'J-JUS (^l£^x P T7 U -

Jl/tt5IXli6IStS)5o ^l^^xP7,J-JUS©S±©^Jl?«s 1 

#A,-et<u\ ) J eu^jus. tr^^-jus. tf'j^^jus 
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, eu^-jus. TT'/'JJIS&S -f v^+F'/'jJis&s -f 

v ̂  T v u )i&s tf • - JUS, v u jus, -f $ yv u JUS^ KU7 X/ U 
jusxtt^^y'jjus-c&yf#, ifistctt, 5ixtt6iAfP7'j-
;us (mt^u7*j-)m±(DmmWs*tes 1 TOMUji^-e&y, mtc 

) -e&y. <ty$? 

iglctt, kf'JS/MuS. kf'JSS/MuS. tf^^-JUS. euy^-JUS. ^7 
VTW JIS&X.&?7X/'J jus-c&y, M^cfcyifiStctt, tf'j^us. tf 
•J$*>MUS. tr^^-jus. tfjy^-jusxtt^^^^yjjus-efey, 
M^cfcyifiStctt, tf'j^us. tfjss/Mus. e^^-jusxti^z^z 
v u jus-efe y s ^c$?igictf u *>*JUS. tf u $ *>*jusxtt tr^ ̂ -JU 
SV&Zo 

[0030] *f£BR<D4k'&M ( I ) Its J^SttSzmtztcisbs iPI-tlrFI^tl&Wlt 

(D&ttlJniktTZZttf-ZZZo *fgBJ3lC£lNT 

j <h L"Ois 0!l*.l£7 yik7kM$kik. J&StHL ^b7jc^gtHL a71bTK^I£ 

ysM(DJ\nfy\k7^mMM.; {88tHL flfcStHL 

&tk; *$>7>J\,fcy&tk, h U 7JU^Py ^>7JU*>ItJ^ x^>7JU 

^>It±^^©'fSM77>'U^ >7vJU/lN>It±^ ; ^VlzVTvJU^Vlt^ p— hJU 

x>7JU*>ItJ^§(Z):P 'J -JU7JU* ; Mts U V=f^ 7"7JU^& 

* =l/\£StHL JjgffiStHL ?ilt±^s "7 U-r 

; TZ/^^y&t&^fDTS. JWlk 

[0031] (I) X&^©l|iI±I^£tl£j^ *E^C;$S£tl 

& d t iz J: y TK^& PM L. TKffl t) iz ft Z y. ^ © <fc 9 &7Kffltl fc 

^§B£UC^#£tl£o 

[0032] *fgB£OMb£-tl (I) 

zz.tiz& y, e>ix y i±i L T)%mm% iz & £*§•&#& y, ^ © j: 9 & 
t *:PSB.mc £ ti & o 

[0033] *fgB£0Mb^ti (I) 



WO 2015/087994 19 PCT/JP2014/082943 

TZo ftlzWrVZtiibOM'&faR 
XfZtl^(DMii{^(DM'a^<±X^-—(Das (I) 
XlsZ0 tfcoT. *W%&Z.nh(DW&WJktfZ.nb<DW&fo<D%&ifa*1b 
±T<atjs:b(DttZo 

[0034] *fPJHb-&tl (I) ^ e^V'PH0|J^>Ji©4-5{i(Cfc^NTs 

u #(c®fycD&wsy, K =?>x$(7. 

o *fte>CD&Sx-*£J:b 

Ts 4fe© h U 7JU^-py 5{£©7KI£S^C i s VfoZ H t tftkf t 

L» V/NQ 

[0035] *fgB£0fb^tl (I) tt. <b^^^-r^»JS?CD 1 J£LtK\ 

©#5^tU^t#^U#£o LT^ *TKH (2 H) , 

h 'Jf^A (3 H) , 3 7*- 1 2 5 (12 5 I ) % Xttj^ffi- 14 (14C) # 

7^fe>tl£0 t/c, jtusE-fb^tltt. h'J^7A (3 H) , a^i-

12 5 C125 I ) s 1 4 (14C) 

TvtjUMs st/iw, -f LT^m~e$>z 
o ;&fiM!rc&££S££Fp^fr1*, 

[0036] (i) x^nz>4k£;tyx&:z(Dnm±t$m^nz>mz, 
m.ntcLcEMite. ®MiHbt£^iL mim 

0t>^^ >f>trills >t>$iifiu n^ifiillPmlS&TMillM^ 

iLDL^^jp-Mfe x&, mz, \% 

mmmmomshi&fit LxMm^hz0 z.tc, d) X&^ 
(tK y-)\stz£) 
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(Aucv cmax) v 

wLMvnmttimw 
[0037] [EH]^^CDiS,^n AT;fti^b0 5 0%^)!^ (E 

C50) £3£&£/c#)F8mJxJ&ffi$7El 

[0038] &TIC, *f£BR(Di( I ) ( I ) 

% -D UTI&BJ3 f £ ti<% £ tl h(Dl5 

[0039] 1 

it, ita^n (ID frttwnmk&ifa (i) zmittzufe-e 
$>&o 

[0040] [<b3] 

[0042] (lig 1 ) 

(II) ©y7iUMfiHi P&S; 

ita^a (i) *mi£T2>j:m-e$>2>o 
[0043] ^t) (II) lZ&VZS/7JL-)l,*3-)l>&<D%k£lZfem'$tlZ>nM£b 

T (is ^0^. l£* P. G. W u t s , T . W. Greene, Greene' 

s Protective Groups in Organic Syn 

thesis. Third Edition, 2006 $, John W i 

ley & Sons, I n c. MJ ^US©P&£# 

if if e> ti % 0 
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[0044] trmzits gu<&x*y-ju 

CD^&ZJUP-JUlI : T t: h'P77X SLO£1, 4-y>dpHt> 

©J:9&x—xJUiH ; gL< (i^pp/MA0«t?ftAP 

^rXbZJU^HI ; ; SJUXVCDJ; 9 &3^ 

$^Hb7.KIMi ; X Its ZLtib foVs <fc y if is (c AP y > lb 

M^cfcyifiStctt, */tnn*$y-z$>z0 

[0045] £>ti •SIS litis h U 7PitltT'S)y s 

<fcyifjgtctt, Ku7Ju^pMt"e^y, LT, KUX^JU^^V 

[0046] ifigictt, ovjim 1 0 cc-efey, <fcy$?igictt 
, 01C^iI5 0m5o 

[0047] *I*M©SJ»P^£S ifSSictt, 5^^M2 4 0#^-es>y. <fcy$?sgic 
tt. 1 O^^M6 0#^-e«>i>o 

[0048] g^;£2 

(II) (DR itffrMB*~Z$>2>lmas &©^"C 

[0049] [<b4] 

[0050] R&HUnE<h [q]^iill£:<j\ Ls R 2 (£;><-^JUSX&x-^JUg^r^fo 

[0051] (Xig2-1) 

( i ) ^il(i, <b^ti (I 1 1 ) ^7^0AMI?: 

ffll^c7*^ 7AMU h • /\— V^ixJfclCcfcy, AM&CDffelC U 

(VI) 
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13 y tt^xP j7'J-JMb£!l£J5J&£ 

•ttsci^tccfcy, ita^a (I V) %^£TZJ:m-e&Zo 

[0052] u K\ a 

/<;u K • /\- h^ 
(C PStlTs 0!) 7L A. R. M u c i , S . L . B u c h w a I d , T 

op. Curr. Chem. 2002$, 219#, p. 131 (CUE® 

£tlTlN£0 

[0053] ^x^ux-xJk VJv^ptMux—T^U 

, 7h7tKP77X h^X^X gL<(it e r t 

-^JU-^JUx —•7LJU©<fc9&x —xJUill ; X&* 'O-tfX hJUx> 

, SL< ifiStctt, hJUx> 

xtt^^-y-xc&y, <ty h^xye^^o 

[0054] *I5glCffllM3tl§^7^^Aim $?SglCtt, (I I 

) (0) ^>i/''jT>7t <fcy$?igictt, A 

=pV^A (0) ^XXJxVZ-fe SXC£>£0 

[0055] ^Xig-effllN^tLS U 13y Ktt, ifjgtctt, hlJi/^P^Jri/M^7^ 

X 1, 3 -£X (^7x-JU/1x7>7 <{ J) 7°PAX 2, 2' - tTT. (^ 

71 -JU/1x7>7 T-Jl) 1, r -kT-^^Jk 2- (:X>^ P^^Xk* 

X7 <;) ^7x-JUX(i2-y%>^P^dri>JU/1x7>7< y-2' - (N, 

Ny) tT7x-ju-es>y, <ty 2, 2' -ex ( 
^7x -JU/1x7>7 7—JI/) 1, r -kT-^^U'C&^o 

[0056] *nreffliM£>ti£j£Stt. ifiStctt, mW.l3WJ±. 
EZMM i/O AS t e r t — 7° h ̂ r :> 1~ K U ^7 AX(£ t e r t — 7° h ̂ SslJ 'J 

OATfci>Js JiVBmztes te + 

[0057] U^-rDTU-J^tMUs s a R 

-C k ^R-B rXttsfcR- I &MT y. 5$R-

C IXttsfcR-B (R&fulE^Itll^-to ) o 

[0058] $?igictt2 ot^si 5 cc-c&y, <fcy$?igictt 
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, 5 
[0059] &tZ>tcl£>lZs UB;tZmzs 

Mrz>z.t&u^z> o 
[0060] ifjgtctt, 5^11 2omm-zfcv. <fcyjfjg 

ic& 1 0^19 6mm-?foz>o 
[0061] (i i) (i i i) £. fernu*. J^S# 

ST, j7'J-JMb&JS U < tt^-xP 

<b^ti (iv) %^£TZJ:m-e$>Zo 

[0062] ^ppy^x ^PP/1-XJUA, m&4kmM 

s 1, 2-i/^PPi^X ^PP^V^X S L < P P^V-tf>© 

<£9&/\P^>lbj^b7.KIMi ; V 7°P tMUx-^JU 

, 7h7tKP77X V* h^x^X gL<(it e r t 

-y^U^JUx—xJUCD.fc-p&x—xJUill ; hJUxx gL< 

; ^UAj7^ S\ N, 

JUA7$ K\ K7$ K\ N - p< 2 - t°P U KX gL< 

h'J7$ K©i;9©7$ KiH ; Xtt, 

K©<*:9&7JU*^> KII ; T?£>yf#, 7$ KIIX&7JU 

***> K&'e&y, cty&ictt, N, N -^>7fMwi/A7$ K\ 

JU7JU*dr:> K*efe5o 

[0063] K U x^JUZ^ X V< 77°P kMUx^JUj7 

SX 1, %-V7*T\f.*/J?U [5. 4. 0] - 7 N-^51 

JU^JU^'JX kf'J^X y tf'J *>*X gL<&2, 6-JU51 

*>*v&£©^8j&g-c£>|'jf#, ifiStctt, KuX^JUZ^x yyv7°pn° 
JUx^U;7^ X 1, Q-V7*fe^Vu [5. 4. 0] -i -oy^-ty 
, tf'j y tf'j ̂ xe&£0 

[0064] ^XfM(CffllM^tl^7U->'U^b^ySL< tt^xP^'J-JMb&Ki. ^R-

F, ^R-C I XttjfcR- B r ^R-F 

XttsSR-C I (R&fulE^Itll^-to ) o 
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[0065] 2 01CM2 0 0m-5o 

[0066] &tZ>tcl£>lZs UB;tZmzs vr£P$£fig 

ffr^ci^fc-cs^o 

[0067] $?SglCtt, 5^11 2 <fc y ifjg 

ic& 1 0^19 6mm-?foz>o 
[0068] (I5g2-2) 

*Il(t (I v) %s h-h u 

ju^sj^^n-sci^^cfcy, (v) zm&tzjifc-zfczo 

[0069] ^nmzm^htizmtt LT^ ^x^Ux-xJk SMV^PtMUx 

—xJk 7h7tKP77X ^ h^>x^X SLOit 

e r t - — T)\/<D&?te3L — xJUlI ; 'O-tfX KJUXX 
SL< 9 

TKHIS; ztiibcoWb^m-^h^m. ft-mz&, x-xjuis-e&y, 
<£ LJ £fjjtUC(£% 7h7t KP77>t'J)l)o 

[0070] ^nimzm^^nzik&t TRU^ K U j^it^-
hUt7A, U t7AgL< ; Xtt. ^ 

h 'J ^At e r t — 7° h ̂ r :> K\ i'J7At e r t — 7° h ̂ r :> KS L Oi n 

-7^u|j^A©<fc9&^$&®j&S'e&yf#, cfcyifistctt, TRU^ 
h U ^AX&n -y^u'j^A-c&^o 

[0071] ifiStctt, - 1 o ooc7^o°c-e&y, cty&gc 

tt, - 7 8°C75^-4 0°C-e^)^o 

[0072] ifjgtctt, 5^^M3 0#^-es>y. <fcyifiStctt 

. 15ftm7b^2mm-?fcZo 
[0073] (I5|£2-3) 

*Il(t (V) ?ts i/'7xzjMfJl/tK7^> 

<b^ti (v i) £S^-t£i*M-e&£o 

[0074] **y-Jk x*y-jk n-^p/^y-ju 

% -f V 7°P Ay —Jk n-y^y—Jk -fvy^y—Jk tert-^; 
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-Jk -f vz^juzjup-jk y —Jk 2-p< 

S=£*>x£y—Jk ^x^Uvyj P—Jk S L <-fe U >©<£ 9 ft;7 

JUP-JHI; 'O-tfx hJkLX SL< &^>U>0<£9&^»^b7K 

; xii. £fte>©$i^*g-c£>yf#, ifiStctt, zjup-juli-e&y, 

<fcy$?igic&, x*y-ju-c&£0 

[0075] 0!J;Ltf. &7k 

*>*7xxjUp<^Ut: K7^'x *>*7xxjUp<^Ut: K^>^l£j^X&^7 

IXJU^JUH K^>M^-e&y*§, if^c&^xxju^jut: s*7 

JL-Ji^3-)ie \^=>vym-Wk-^hZo 
[0076] *Ii|£©J5J^attt. ifjgictt, 2 0t^I1 2omy, cty&sc 

tt, 5 o0cjh^btomfo^-zfo%o 
[0077] ifjgtctt, 1 0^12 imm-zfcv. <fc y if J® 

10#r^^M5 0#^"es>i>o 
[0078] (Xjg2-4) 

^il(i, 4b^t) (V I ) £, h U 7JU^P7-tr K7JUX 

t; K^A^^SJ^^H-SCl^^cfcy, <b^tl (VI I) £ 

S^s-t£i*M-e&£0 

[0079] **y-Jk x^y-jk n-^p/^y-ju 

% -f 7 7°PAy—Jk n-y^y—Jk -fvy^y—Jk te rt-7*^y 

—Jk -f VZ^JUZJUP-Jk ^-^^y-JUs ^P^+fy-Jk 2-p< 

hdri>x^ y — Jk iyx^uvyj p— Jk g L < -fe U >©<£ 9 ft;7 

JUP-JHI; 'O-tfx hJUxx gL< &^>U>©i:9&^»^Hb7.K 

; x&, £fte>©$i^*g-c£>yf#, ifjgictt, zjup-juis-e^y, 

<fcyi?igic&, x^y-ju-efe^o 

[0080] K >J 7JlstU7iz h TJI/Tt. 0!l;Ltf S 'J 

yjutuyiz KZJUxt Tizf—jw gu< & h u yjutu 

Tiz hZJUxt: K^JU^UZ-tr^-JU'e&yt#, ifiglCtt, h U 7JU^P 

yiz KZJUXH KX^JU^j7-^*—JU-C£>£0 
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[0081] OICMI ooiciffey, 
s 2ox>7bmmu<D&%ti&fc-e$>z0 

[0082] ifSSlCtt, 3 0^12 4 0#F^-C&y. <fc y ifjg 

10#r^^M6 0#^"es>i>o 

[0083] (Xig2-5) 

*il(t <b^tl (V l l ) ^ 1S#£T. mmtjx. 

(I I a) ^W^tZTM.'Z-foZo 

[0084] UTtt, ^x^Ux-xJk ^-fV^P^x 

—xJk 7h7kh'P77>, ^ h^x^X gLOit 

e r t -y^U^JUX —•7LJU©<fc9&X —xJUill ; 'O-trX KJUXX 

gu< ; ^*y-y(D£?mmm®z4 b 
TKHIS ; £fte>©$i^*g-c£>yf#, ifigictt, x—xjuju-c&y, 
<£ LJ if jjtUC(£% 7h7k h*P77>tl)lio 

[0085] ^nimzm^^nzik&t LT&S TRU^KI^A, imit 
2J'J7A, &M.1~ K U 7 As wtMtil) 0 A% [; < te&Miz*>7A0<fc9&& 
ill ; 5LI/&S i~ K 'J 7 A t e r t — 7" h =*r :> K\ tl 'J 0 A t e r t — 7° h 

dr'v K\ n — 7^"JU U 517 A% 'J -^7 AV-i V 7°P tfJUT7-^ K\ 'Jf 7A^ 

dr+^^kX;^^ K\ gL<(ilJ517 

A 2, 2, 6, 6 -x h => * ̂ )v tr^ u *>* K©<fc o y ?#, if 
iSici*. ^i&SJ&g-c&y, <fcyifiStctt, ijf7Ai/M V7°pn°>/U7$ 
K-e&&o 

[0086] *I^Cffl^ti£iHb£y<h LT(i, ifjglCtt, mmtex (h'J^JU 

, 3-7X-JU-2- (71 -JUTJU^-JU) (D 

av i sis^) % SLOi (1 o— t)yy T—xjifo—ii) tf^-y-is'jisy 
-e&y, <fcyifjStctt, d O-2J:/7 7-7JU*-JU) ^dr+^u^xe 
^•2>0 

[0087] ifjStc^ -1 o o °cj5M 1 oomy, <fc y if 
mztes -7 8V75M3 0W$>Zo 
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[0088] t&mz&s i oe^-c&y. <fc y if J® 

[0089] ik-SWa (I I a) its h^>7St£{W#£-t£0 h 

=z>yxW\$.foits ^P"7 s^7^—&£©ss;fc]©^icj;y#sit-£££ 

tfv&&0 ztcs ik&ya (i i a) 
&&G&T&ftbtcmzs u. 

m&%V££;tZZ.tlZ&Vs (I I a) 0i/X-h7>Xfittft©fi 
& % ty z>zt tfv & z o 

[0090] t(Dmzm^btlZ>*M.&(Dl%.m&t LXits 0iJ;Ltf, P. G. Wuts 

, T. W. Greene, Greene's Protective Gr 

oups in Organic Synthesis. Third Ed 

it ion, 2006$, John Wi ley & Sons, Inc. 

& if iz IE® £ tlZ IN £ J£S£#"F tc d3 IN T S^ "e, AN•o l&£ RTfg&{£!SS 

mfbtls ifiSlCtt, rh^tiKP^^H^^o 

[0091] bXits ftmzits TRU^ h U 7A, TKSUb 

^'J7A, j^It^-KU7A, w$Mti U 7ASL < ttj^-fe*>7 A©<fc •? && 

i±mS ; Xtis t h'J7At e r t - ̂  h+s> h\ A'J7At e r t — 7° h 

dr'v K\ n — y ^JU 'J 517 A% 'J -^7 AV-i V 7°P tfJUT7-^ K\ 'Jf 7A^ 

K\ ^ U 7A^dpHtP<51JU^%>^^ K\ gL<(ilJ517 

A 2, 2, 6, 6 -x h => * ̂ )V U *>* K©<fc o y ?#. if 

iSici*. <fcyifistctt, ijf7Ai/M 7 7°PH°>/U7$ 

K-e&£o 

[0092] ifSSictt, -7 st^mi o cc-c&y, cfcyafisictt, -
5 8V7iM 1 CC-efe^o 

[0093] ifistcti, i oe^-c&y. cty&Kctt, 2 

[0094] 3 

(ii) ©R 1 ^7KltS"e^)^)ii^ ^©^"Cfc 
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[0095] [<b5] 

(Vl» I, (VIII! 1R (lib) ^ 

[0096] R 

[0097] (Xjg3-1) 

(vi i) 

ita^a (VIM) %^£TZJ:m-e&Zo 
[0098] Vtuut^y, <puum&4kmM 

s 1, 2-^ppx^x Vun^yMy, gL< • w<y-\*y<D 
&5i&j\u>fy{km\k'foWk\ ^x^ux-xJk 77°P tfjux— 
, Th7th'P77>, V* h^X^X gL<(it e r t 

-y^U^JUx —•7LJU©<fc9&x —xJUill ; hJUxX gL< 

ifjgictt, /xp^Xbj^b 

[0099] ibtl&WiitMt LTtis fcFjiUCteU Dess—Ma rt i n 

[0100] ifistcti, -5ic^i4omy, <fcy$?igictt 
, 01C^iI3 0m5o 

[0101] ifjgtcti, 3 o^^^M3 0#^-es>y. <fcy$?sg 
1 mmn^2mmzfoz>o 

[0102] (Xig3-2) 
<b^ti (v i i i) 

£ic<fcy, ita^a (Mb) %^£TZJ:m-e&Zo 
[0103] x^y-jk n-^p/v-ju 

% -fV7°PAy-Jk n-y^y—Jk ^V7*^y-Jk tert-^; 
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-Jk -f vz^juzjup-jk J —Jk 2-p< 

S=£*>x£y—Jk P—Jk S L <itW -fe U >©<£ 9 ft;7 

JUP-JUlI ; ^X^JUX—xJk 77°P tfJUx—xJk xh7th'P7 

^X i^^X ^ S**>x*X gL<(ite rt -^JU^JUx 

—xJU©<fc*?&x—xJUiH ;'O-tfX hJUxX g L < U >©<£ 9 

&^^Hb7j<IMi ; xits dfte>©$i^&-c&y?#, ZJUP 

-juiH-c&y, <fcyifiStctt, **y-ju-c£>£0 

[0104] *IjglCffllNe>ft£g^£iJ£ UTtt, tTMiZit, h U ^ A 

tfeSo 

[0105] *iig©j5j^attt. ifjgtcti, - 5°C7^^4 crc-e&y, <fcyifiStcti 

, 01C^iI3 0m5o 

[0106] ifjgtcti, 1 o^w^7^3 0tp^-e&y. <fcy$?>g 

IZit, 3 0fimJb^2B$mZ$>Z>o 
[0107] 4 

*fg0£©<b^ti©4^te (i i) its 

o 

[0108] [<b6] 

[0109] ^ck B o c it t e r t -7° JUS^r^U R, RHifulE.h 

[R] /^%S %£ 7JN ~§~ o 

[0110] (Xjg4-1) 

<b^ti (x) cfcM^BocS^ i^s-rsci^tccfcy, it^ 

1 (xi) %^£TZJ:m-e$>Zo 

[0111] Ib^t) (X) it, yi 2, 13, 14W16, Xtt. #^y 

2 5W2 6(C|ES©^)i(C^i;TM^-r^o^:^-e$^o 
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[0112] (x) 

P. G. Wuts, T. W. Greene, Greene' s Prote 

ctive Groups in Organic Synthesis. 

Third Edition, 2006$, John Wiley & S 

ons, Inc. tlTlN£> B o c 

IfbtlZo 

[0113] brmzte, 

©J^&^JUP—JUiH ; x h7th*P77X g L < & 1 , 4-^t^+ty 

© J: 9 &x—xJUlI; SL< • nfo)lA(D J; 9 &/\p 

; Mtx^KDJ^&xXxJUI ; hJUxxDi: 9 

mfizitimm •, K- K U JU©9 &- K U JUIX&O 
s>y. <fcy ifjgtcti, - K 

h U>/HS«h(Z);Fb^;^"efey, MtCefcyifiStcti, i/^pp 

K— h 'J JU£©$I^&-C£>£0 

[0114] ifiSlctt, ^PP h'jyfJk>7>M'a^ 

fc-J- h U r>A<h©$I<^;bl±"efe£o 

[0115] *iig©j5j^attt. ifjStcti, o°C7^ 1 0 o°c-efey, <fcy$?igictt 

, 0°C75H5 0°CT'fe'2)o 

[0116] *I*M©SJ»P^£. ifjgtcti, 5^^M2 4 0#r^-efey. gyrate 
1 o^i6^ri-e«)5o 

[0117] (Xjg4-2) 

*!*£&. (I Id) &s Ik&fefcTs T U -Mt 

SlgK^xP^'j-JMbSi^JSJ^^n-Sii^tCcfcy, (ii) £ 

S^s-t£i*M-efe£0 

[0118] xjg2-i (i i) <^*§^9 o<h^-e$£0 

[0119] 5 

(II) © R 1 #?7KI£ST'fe£i§n\ 
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[0120] um 

R-0 

^ * W ,OR 

(lie) (VI) (IX) 

[0121] 5$^ R&fulE^Itll^U R K 

i/ 'J Jl/Ss t e r t — y- J-)\/i/ 'J JlsSXli t e r t — ^)lis 7 JL 

[0122] (Ig5) 

(V I ) (ix) 

ximmmtfefcTs d i e) £ 

[0123] *n:mzm^>btiz>)%mt LTIZ. mm. 
>Its p - hJUxVTJklxVlt, ^>7 7—TJkifcVgL h'^JU^PMt 

SL< h U ; *>*x^ux—x 

Jk 77°P tfJUx—xJk 7h7kh'P77>, 

i/x^>gl< (i t e r t -y^U^JUx — xJUfiDJ; •? &x — xJUlI ; * 

$J—)W X^y-Jk n — 7°P Ay —Jl/s ^V^p/O-Jk n-7°^y 

—Jk ^77"^y—Jk te rt-^;-Jk -f 7 7 $ JUZJUP—Jk 

£*y—Jk P^dr+fy — Jk 2-p< hdri>x^ y — Jk ^x^uvy 

u p-JUSL < -tz u >©<£•? ftT^Uzi-JUjH ; 'O-tzX hJUx>g 

LOi^UXDi:?&^$^Hb7.KIMi ; Xtt. dfte>0$I^*g-C£>y 
?#. t&mz&s x^y-M«©;^Mt^§0 

[0124] at. 4o°C75H 1 somy, 50 
°C7^ 1 3 0°c-e& y. <fc y ifigictt, 6 0°cj5iM©l;Sgt^§0 

[0125] *I.fe(Dfclfc%:feMtZt£tolZs 
ffr^ci^fc-cs^o 

[0126] at. 5^i 7 2 0#^-es>y. 15 

—Jl/i/'J JUS^:^j\ Ls R4l£/ -^JUSX&x-^JUS^r^t" 
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2 4 LJs <£ y 3 0 3 

[0127] Ib^t) (IX) ©R3^ h'Jx^k>lUl/S. tert-7'f 

U Jl/SXJi t e r t — ~JJ-)\/V7 U JUJt©iln\ -hIE 

S^Cj;yl^L/Mb^t)£. flUt*. P. G. Wuts, T. W. Gre 

ene, Greene' s Protective Groups in 

Organic Synthesis. Third Edition, 20 

06$, John Wi ley & Sons, Inc. tiX 

7j<iis®{£tis£p&£u die) 

[0128] ±=BLT. 

MX.(1) ^(D££:M$fct%J5:£s (2) M 

&#OT^$l£3®tCj;y|&£U (3) &J&&tC7j< 

(#!la.t& $/£ppx£x ^x^JUx-xJk it 

B&x^Jk K;i/X>^) (4) MH-fbLfc 

XtiStfi® L tc) £ 3 IX1~ £ tc <fc y, ix <Qi£it f £ £ ^ 

tf-cs*0 &^tcjfci;T. Pi 

2fcJ& S^77 -r —#tcj: y, Xti, # 

Ij|£©£j$$lti, ^ ft < ^CDXigtCffl IN £ d £ fc T? $ 2> 

o 

[0129] *fgBJ30Mb-&tl (I) &s jgSHb£-$U 7jCjffltl 

. Xt£;^rat)©t)5t<h UTHM&^tu *iS^ft£0 *#gEE0Mb^tl (I) 0 

ns±fF^£ft£i&ti, ^^©ii^sj^tc^-rci^tccfcy, 

T?££0 ttai. Sl&t ISIMb. 5ii. Xti£ 

ffi^p-7 h^77 <i LTtT^ti^o 

[0130] UT#Stf 

0J*.ti\ ^"t:s U < til££®*J77, 

p^? h^77< 

-#tc<fcy, ^WtcM^^tt^tC«< Z£tfV$Z0 Xs 
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M-SWates P7h^77<-t§iz<fcy#s®-c$&0 x 
. ^^c^iays^t*^ 
£t,V&&0 

[0131] (i) 

JfmtLZtts 0]*.ti\ mt Ilii^iJs M. t 7°-izJU^JS L < lii/Uv 7° 
£y#tC<fc£*g|=l&-^ X(iMMU< 
o <h -c £#toxtij§mtotc£-£r £ o -c $ z0 

[0132] ^0^©-®^ ( I ) &GT&fc'£y!l5UA'£<Dmm±^$tl&lU<Dmu 
RwmmmmtLTU* mmt M. ti^-t^L 
K^y. %%L */uvzf#i imam® 
wmmmtLTte, aim ifcs&k ^u&k mm 
SI. D^ASJs 7 7°U-SJs Xti*££]#^tf <bft30 ZtiibrntB 

(Dmmzs mm. is^y. mm £^b&k B&n&k W&$L 
n«£y. mmt 

i&w tc j& i; T L tc m JP£y £ m i vx, t & tc t£ ̂  T HMt & z t # •-e 

[0133] *^©-^5$ (I) £^T£<b^tlXti^©2£S±§^;*ft£&©£-5 

tZ&fD&ia-miZ. OMKtk h) ft 

Ms ^s &^^§tci:y#|&£0 flUtf. ifciP&^Oil^tcti, 10^ 

fey, "FPS^UTO. Olmg/kgM (if £ L < ti, 0. 0 3mg/k 

g fafi) s -tMt. LTs 3 0 Om g/k g (if ̂  L < tis 1 0 0 m g / 

k gflsfi) 1 B^fcy 1 73M&HK ®*tCJ& 3 CI £ L 

t/c, ffS^&^OJf^tCti, 10^fcy, TPS-hLTO. Olmg/ 

k g foM (ift L<tis 0. 0 3 m g / k g flsfi) % ±M£ LT, 3 0 0m 

g / k g flsfi (if £ L < ti, lOOmg/kg <*fi) £ 1 B &fc y 1 73 

0. lA\ 
[0134] 

u~fs ^WJ, ummjkxfm#m*mf-c*f%w*-z bizmmtzmwtz 
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Xs n —^^V'y&TFbs T H F (ix h "7 t K P 7 "7 L 

, I PA(i2-7°P Ay-JU£^U D M F (i N , N' - V* 

DMS 0^JU7JU*^> K\ C S A &(±) — 1 0 - tl > 

7 7 

[0135] (##0!J1) 1- (i/7 -3- {1- [5- (K'J7J^ 

• e>j vy- 2 ->nu] tr^'j ̂ > — 4 ->nu} -iH-tr^v-
JU- 5 -7$ > 

[0136] [fc8] 

[0137] m*7-fe K- h IUU (2. 4 7 m U 4 7. 1 mm o I ) ©17KTH F ( 

7 0 m L) — 7 8°C(CT n TO A (2. 6 9M^dpHt> 

17. 5mU 4 7. ImmoD^lTU l^atlCT 1 0#^J£# 

Lfeo IH^iStCTI- [5- ( h U 7JU^P^^JU) \f.x) Vy — 2.— -i JU] 

tr^'J *>*:/-4 (W 02005/40 1 1 9§A>7b 

V K tl/c'fb'n^s 5. 6 9 g, 18. 8mmo I )0THF (30m 

L) 3 0fimmnistcm, Ml(6mL)£JP;u ^s-cn 
Slfco "tr^K h (g^^I) £JPx.1 0£f^ 

-tr^K K3®U ;$J±T(CT. L/c0 %bti 

fciMi/'J^yj^7A^P7 h^77< - : ^dr+fV/Mt 

ifJl/=9 0/1 0-5 0/5 0 (y^^x>h) ] Xmmiss 

n®« 
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[0138] -LEE^'FEtCT^ tl/c— h U J—)l (1 OOmL) 

s V 7 x —)l> / TJltl K "y (4. 64 g, 19. 8 m m o I ) £: 

AQz.s 5 O°C(CT20t^if#L/co ;$J±T(CT. %bUtc 

U K U * A-?*£*£ U ;1J±T(CT. 

Siifco K^77^-

: 9 0/1 0-5 0/5 0 (^^x> h) ] X~m 

iLs ^ilE'fb'n^ (5. 4 4 g, w : 6 1 %) £?#fc0 

[0139] 'H-NMR (400Hz, CDCL3) 8: 8.38 (1H, s), 7.59 (1H, dd, J=9Hz, 2Hz), 7 

.38-7.27 (6H, m), 7.25-7.18 (4H, m), 6.66 (1H, s), 6.64 (1H, s), 5.41 

(1H, s), 4.41 (2H, d, J=13Hz), 3.23 (2H, s), 3.05-2.98 (2H, m), 2.88 

-2.81 (1H, m), 2.01 (2H, dd, J=13Hz, 3Hz), 1.66 (2H, ddd, J=25Hz, 13H 

z, 4Hz)0 

[0140] (##$] 2 ) 1- (*/7 -4- ( h U 7 Jit • ̂ TJl) ~ 

3- {1- [5- ( h u £°>J Vy- 2 -oil e^)Vy 

— 4 — -f JU} —1, 4, 5, 7 — j h7t FP — 6 H — [3, 4 — 

b] t°U^>-6-^> 

[0141] [fc9] 

[0142] ##0ij MZXWt^tltc 1 - (^7x"JUp<^U) -3- {1- [5- ( 

V)7)\stu*T)\s) e>J vy- 2 -oil e^)Vy-4-oi} - IH 

— tl0;7 V — JU — 5 — T7 $ > (4 . 5 0 g, 9. 42mmo I) , JkTfs ^ )l 

o 
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KT? Alt (2. 6 5 g, 18. 4mmo I ) (4 0 m L) 

tc, h 'J yJltUTiz hZJUxt: (2. 68g, 1 

8. 6mmo I) 5 mmm # L/c0 IET, 

'J P"7 h^77 -f - [NH-

S/'JJJVM : ( i ) AHV/^PP^^V=5 0/5 0-0 

/ 1 0 0 (^^x> h) , ( i i ) ^PP^>/^y-JU = 1 0 0 

/0 — 9 0/ 1 0 (^^x>h) ] -e30$iMLT. ^ilE'fbn"^ (2. 8 

5g, 1R$: 5 0%) £?#fc0 

[0143] 'H-NMR (400Hz, DMS0-d6) 8: 11.18 (1H, s), 8.38 (1H, s), 7.75 (1H, d 

d, J= 9Hz, 2Hz), 7.36-7.16 (10H, m), 6.96 (1H, d, J=9Hz), 6.81 (1H, s 

), 4.49-4.41 (2H, m), 4.10-4.00 (1H, m), 3.16-2.89 (5H, m), 1.95-1.46 

(4H, m)0 

[0144] (##$!] 3) t rans — 1— {V~J x —JU/TJV) ~ 5 — t h'P^r^ — 

4- ( h U -3- {1- [5- ( h U tf 

'J^>-2--nu] e^)Vy-4-< )\s} -1, 4, 5, 7-rh7tK 

P — 6 H — tf ̂  V P [3, 4-b] 

[0145] [>fb10] 

[0146] ^W^Pejl/7 5V (0. 6 5mU 4. 6 m m o I ) T H F ( 

1 2mL) —7 8 °C tC T s n — y'TJV x) TO A (2. 6M^dpHt> 

1. 7 5mU 4. 7 0mmo I) i»1 

tcm. #^y2tCTS^£tl/c 1 - -4- (KU7JU 
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-3- {1- [5- ( h 'J 

JU] e^)Vy-4-< )\s} -1, 4, 5, 7-fh7tKP-6H-b?7 

V • [3, 4 — b ] tf1J y > — 6 — ty ( 9 8 0 m g % 1. 63mmo I) 

©I7KTHF (1 0 m L) 3 0£f^Jg#Ufco (1 

S) — ( + )— (1 0 — tl yy 7— TJUtfv—)D U Vy (3 0 2mg 

% 1 . 32mmo I) , RZf, (1 R) — ( —) — (1 0 — tiy? 7 — TJUtfv 

-Jl) 5/*V (3 0 2 mg, 1 . 3 2 mm o I ) ©17KTH F (8 

ml_) HHUCWli LT 3 U/c0 jxJfci&lC* 

mikitTy^-O^K^QPis ^x^ju-e3®ttaiU. 

U ;lETs 

jS^S/'ja^Ua^A^PV h^77<" [;§l±l;^ : 

^=80/2 0-5 0/50] TltMU ?# b <7 P P * 

y-*$mmt-sm (61 1 mg% w: 61 

%) £?#£„ 

[0147] iH-NMR (400Hz, DMSO-d6) 5 : 11.26 (1H, s), 8.38 (1H, s), 7.74 (1H, dd 

, J=9Hz, 3Hz), 7.36-7.15 (10H, m), 6.96 (1H, d, J=9Hz), 6.81 (1H, s), 

6.68 (1H, d, J=5Hz), 4.50-4.39 (2H, m), 4.20 (1H, d, J=5Hz), 3.99-3. 

89 (1H, m), 3.11-2.89 (3H, m), 1.92-1.77 (2H, m), 1.71-1.47 (2H, m)0 

[0148] (##$!]4) c i s —1— (^'7 JL—JV^TJV) ~ 5 — t: KP =¥"> — 4 — 

( K U -3- {1- [5- ( h U ex)V 

y-2.-4)V\ e^)Vy-4-< )\s} -1, 4, 5, 7-Th7th*P-

6H-tl7V*P [3, 4-b] e°'J^y-6-ty 

[0149] 
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[<bn] 

[0150] ##$] 3 tltc t rans —1— (^'7 x. _>/Up< — 5 — t: 

KP^S>-4- ( h 'J yJUtn^-TJU) -3- {1- [5- (h'j7^P 

*T)\A £°>J Vy- 2 ->nu] lJi/>-4-'f JU} -1, 4, 5, 7-

Th7kh*P-6H-e7V"P [3, 4-b] kf'J *>* V - 6 - * V (730 

m g % 1. 1 9mmo I ) , JkXf, CSA (30mg, 0. 1 29mmo I 

) (DWnn*$y c\ OmL) 3, 4-^yt KP-2H-tf7> 
(0. 2 5mU 2. 7mmo I) ZjlUx., 8 0#F^Jg # L/c0 J5 

h U x^UT7^ ;$J±T(CT, 

£:> U P^? h^77< - V/Mtx^JU 

= 8 0/2 0-6 0/4 0 (y^^x>h) ] -effMLT. 7JU=l-JH£ti 

*p^*£?#fc0 

[0151] ±IE^(CTt#^tl/c7JUP-JU^a^^^©te7j<T H F (20mL)}§ 

mzs 0 °C(CT U 51 ^ AyV V 7°P tfJUT7 $ K (1 . 0 9 M^dpHt > - T H 

3. 5 0m U 3. 8 1mmo I) £JPPU 2 L 

fco —4 0°C(CTs ( 1 m L) £flp 

Mix^u-es^ii u 
>#u Jx-entikL. »giifc0 t#e> 

'J tl^fJUtl^A^ h^77< -

I£x^U = 1 0 0/0- 7 5/2 5 (y^x> h) ] TltMLT. 

[0152] ( 5 m L) CSA 
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(6 0 m g % 0. 258mmol) 1 5 0°C"C 

30^*t#L/co h'Jx^U7$> (0. 2 m L) ;1 

J±~RCT\ o U P"7 \>V=? 

?<- im&m&:^*y-y/mmmL)i=8 0/20-5 0/50 

^x>h) ] TltMU mmt-Sm (9 5mg, JR^: 13%) £?#fc0 

[0153] iH-NMR (400MHz, DMS0-d6) 8: 11.21 (1H, s), 8.38 (1H, s), 7.75 (1H, 

d, J=9Hz), 7.36-7.23 (8H, m), 7.15 (1H, s), 7.14 (1H, s), 6.96 (1H, d 

, J=9Hz), 6.74 (1H, s), 5.80 (1H, d, J=4Hz), 4.60-4.55 (1H, m), 4.49-

4.39 (2H, m), 4.20-4.10 (1H, m), 3.11-2.88 (3H, m), 1.97-1.45 (4H, m) 

[0154] (##0U5) 1- {V? JL-)\,*T)\S) -4-tKP^>-4 - ( h 'J 7 

-3- {1- [5- ( h U yjitn^TJV) \fVVy-2-

-fJU] e^)Vy-4-< )\s} -4, 7 -v\l KP— 1 H-tf^VP [3, 

4-b] e>ji;y-5, 6-vty 

[0155] [>fb12] 

[0156] ##$] 3 tltc t rans —1— (^'7 x. _>/Up< — 5 — t: 

KP^S>-4- ( h 'J yJUtn^-TJU) -3- {1- [5- (h'j7^P 

*T)\A £°>J Vy- 2 ->nu] lJi/>-4-'f JU} -1, 4, 5, 7-

Th7tKP-6H-e7V"P [3, 4-b] kf'J *>* V - 6 - * V (2 0 0 

m g % 0. 3 2 5mmo I ) (DW PP^> (5 m L) D e s s 

— Mart i n MM (2 1 Omg, 0. 495mmol) TL, Igi/mUCT 

1 L/co D e s s — M a r t i n MM ( 1 0 0 m g % 0 . 2 

o 

o 
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3 6 m m o I ) tfhWA. 1 5 Ls Dess—Ma rt i n MM 

( 1 OOmg, 0. 2 3 6 m m o I ) %j] p*. 1 5 ^PEIIJS# L/c0 

Mtx^ju-e3 0tti±iL. L. 

v^**>£A-c$£j£U ;$J±T(CT, M^SSLfco %bUtcW/t^:^ U 

^W^A^ •x' h^77< - V/Mtx^J^ 8 0 

/2o-60/40 (y^^x>h) ] ummLx, (4 1 mg 

, W : 2 0%) £?#fc0 

[0157] MS (ESI) m/z: 629 (M+H)+0 

[0158] (##0U6) 1- (y^x-JU^^JU) -4, 5-^tKPdr^>-4- ( 

K u 7JU^-pp<51>'U) -3- {1- [5- ( h u yjvtn^TJi) ex)Vy 

-2-^U] tr^'J ̂ > — 4 -1, 4, 5, 7-Th7th'P-6 

H-tf^VP [3, 4-b] t°U^>-6-^> 

[0159] [>fb13] 

[0160] #^5 (CTM^^tl/c 1 - (y^x-JU^^JU) -4-tKP^>-4 

- ( h U -3- {1- [5- ( h U 7JU^PP<51>'U) tf'J 

^>-2--fJU] e^')Vy-A-^)V} -4, 7-i/tKP-l H-^7 

Vn [ 3 , 4 - b ] 6-i/fy (4 1 m g % 0 . 0 6 51m 

m o I ) (D*$ J — )l (2. 0 m L) frMitfoOMT K U ^A (1 

Omg, 0. 2 6 4 m m o I ) 103^:111# L/c0 fSffliU'fb 

3 dOttHH U L. *S 

7K^It^y^>^AT-$£'Jt U ;$J±T(CT, M^SSLfco 

£:> U Px' h^77< - V/Mtx^JU 

HO 

O 
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= 7 0/3 0-6 0/4 0 ] X-mmLX. *I§E^t) (3 
Img, 75 %) £?#fc0 

[0161] 'H-NMR (400Hz, DMS0-d6) 8: 11.23 (1H, s), 8.37 (1H, s), 7.73 (1H, d 

, J=9Hz), 7.36-7.22 (8H, m), 7.16 (2H, d, J=8Hz), 6.95 (1H, d, J=9 Hz 

), 6.84 (1H, s), 6.75 (1H, s), 5.97 (1H, d, J=4Hz), 4.54-4.38 (3H, m) 

, 3.19 (1H, t, J=11 Hz), 3.04-2.92 (2H, m), 2.00 (1H, d, J=12Hz), 1.79 

-1.47 (3H, m)0 

[0162] (#^y7) 1- (5->rV7°P/1-^^H0|Jvy-2->rJU) e^^vy 

- 4 -tiJitfy 

[0163] [>fb14] 

y?[/y h (C|E® ̂  Mis 1. OOg, 4. 63mmo I) , RZf, 

isy-4 -tUlstfym^TJls (2. 14mL% 13. 9 m m o I ) CD 

(2 2 m L) tert— 7° h^r'>'^"hlJr>A(0. 5 6 g 

0) (0. 106 g% 0. 1 1 6mmo I ) , Bz.Zfs rac-2, 2' — tf 

x (^71 -ji^xy i y) 1, r -tr-f7^u (o. 21 6g, 0. 3 
4 7 mm o I ) 1 2 0°Ce 1 . 5 0^i£#bfco 

&£PU Lfco 

h U ;1J±T(CT. 

h^77^- : ^-tf-V/Ht 

I£x^u=1 0 0/0-9 0/1 0 (y^^x>h) ] -effMLT. JHElb 

^ (8 0 3 m g % W : 5 9%) £?#fc0 
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[0165] iH-NMR (400MHz, CDCl3) 8: 7.91 (1H, d, J=3Hz), 7.18-7.13 (1H, m), 6 

.66 (1H, d, J=9Hz), 4.41-4.33 (1H, m), 4.15 (2H, q, J=7Hz), 4.10-4,05 

(2H, m), 2.95-2.86 (2H, m), 2.52-2.45 (1H, m), 2.04-1.98 (2H, m), 1. 

85-1.75 (2H, m), 1.30 (6H, d, J=6Hz), 1.26 (3H, t, J=7Hz)0 

[0166] (##0!I8) 1- -3- [1- (5-<V^P^ 

vtrv>- 2 -<JU) v vy-4 --fJU] - 1 H - V-JU- 5 -

[0168] 1- [5- ( h U ^;u) tf'J v>- 2 -<JU] 

K, ##$J7 [ZXWt^tltc 1 - (5-^77° 

p*°^vn°g^>-2--nu) v>-4-^i^ygix^yu (2. 1 

4g, 7. 3 2 m m o I ) ##0IJ |W]*§(cj§; 

J&£frl\ *I§3^t) ( 1 . 65g, l|X$:4 8%) £?#fc0 

[0169] iH-NMR (400MHz, CDCL3) 8: 7.92 (1H, d, J=3Hz), 7.38-7.27 (6H, m), 7 

.24-7.18 (4H, m), 7.13 (1H, dd, J=9Hz, 3Hz), 6.68 (1H, s), 6.66 (1H, 

d, J=9Hz), 5.43 (1H, s), 4.41-4.31 (1H, m), 4.19-4.11 (2H, m), 3.27-3 

.16 (2H, m), 2.89-2.69 (3H, m), 2.05-1.97 (2H, m), 1.79-1.66 (2H, m), 

1.30 (6H, d, J=6Hz)0 

[0170] (#^9) 1- (y7HJMfW -3- [1- (5-fV^W 

vtf;vy-2-<;u) •;*>*:/-4->nu] -4- (KIJ7JU^PP<51 

JU) —1, 4, 5, 7 — jh7tl KP - 6H — [3, 4 — b ] tf'J 

T$y 

[0167] [>fb15] 

H 
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Vy-6-*y 

[0171] [>fb16] 

[0172] 1- (^7 -3- {1- [5- tf 

-2-4)^1 e^)Vy-4-<)\s} - 1 

yCDi-tfrVlZ, #^y8(CTM^^tl/c 1 - {Vy JL-)V^T)V) -3- [ 

1- (5 ->r V7°P/1-^^H0|J vy- 2 ->r JU) --r JU] -

1 H — x/—JU — 5 — T7 $ > (1. 6 5 g, 3. 53mmo I) 

. d. 5og 

, W : 7 2 %) £?#fc0 

[0173] 'H-NMR (400MHz, DMS0-d6) 8: 11.17 (1H, s), 7.82 (1H, d, J=3Hz), 7.37 

-7.17 (11H, m), 6.82-6.76 (2H, m), 4.47-4.37 (1H, m), 4.21-4.11 (2H, 

m), 4.09-3.98 (1H, m), 3.11 (1H, dd, J=17Hz, 8Hz), 2.85-2.70 (4H, m), 

1.95-1.53 (4H, m), 1.22 (6H, d, J=6Hz)0 

[0174] (##$yiO) t rans — 1— {V~J x. —JU/TJV) ~ 5 — tlh"P^> 

-3- [1- (5 ->T V7°P^dri>H0|J Vy- 2 --f )l) 

-fJU] -4- (K'j7^P^fJl/) -1, 4, 5, 7-fh7th'P-6 

H-tf^VP [3, 4-b] £°>J i?y - 6 - ty 

[0175] 
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[0176] t rans —1— — 5 —t; —4— ( h 'J 7 

-3- {1- [5- (h'j7^P^^) t°U^>-2-

-fJU] ^>-4 --T JU} -1, 4, 5, 7-jh7th'P-6H-t? 

[3, 4-b] 6 

tl/c1- ($/*7x-JUp<^U) -3- [1- (5->T 77°P^dr^H0|J 

-2-^U) ^>-4 --r JU] -4- (K'j7^P^fJb) -1, 

4, 5, 7-Th7bKP-6H-t07V"P [3, 4-b] t°'J^>-6-

^>(1. 5 0 g % 2. 5 4 mm o I ) ##0U3 ^ IWJ^MtC J^JTS 

frl\ ( 1 . 10g, IX$:7 1%) £?#fc0 

[0177] iH-NMR (400MHz, DMS0-d6) 8: 11.25 (1H, s), 7.82 (1H, d, J=3Hz), 7.37 

-7.18 (11H, m), 6.81 (1H, s), 6.79 (1H, d, J=9Hz), 6.67 (1H, d, J=5Hz 

), 4.47-4.37 (1H, m), 4.22-4.10 (3H, m), 3.97-3.87 (1H, m), 2.86-2.72 

(3H, m), 1.90-1.52 (4H, m), 1.22 (6H, d, J=6Hz)0 

[0178] (##$!] 1 1 ) c i s — 1 — (^'7 JL—JI?1- TJV) — 5 — t. KP^r'v— 3 

- [1- (5 ->r v^p/t^i/^'j vy- 2 ->r )i) vy-A -4)i 

] -4- (h'j7^P^^) -1, 4, 5, 7-fh7th'P-6H-

tr^Vp [3, 4-b] e°'j^y-6-ty 

[0179] 
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utm 

[0180] t r a n s — 1 — TJV) — 5 — tl KP^r'V — 4 — ( h 'J 7 

-3- {1- [5- t°U^>-2-

-fJU] e^)Vy-4~< )\s} -1, 4, 5, 7-jh7th'P-6H-t? 

?Vn [3, 4-b] 6#^yi CUCTS^ 

^Stltc t rans — 1— (^'7 JL—JV?1- TJV) ~ 5 — t h"P^> - 3 — [1 

- (5 ->rV7°P/1-^^H0|J2--r)D -4 

- (h'j7^P^^) -1, 4, 5, 7-Th7tKP-6H-e7V* 

P [3, 4 - b] tf'J 6 -ty (0. 7 8 g % 1 . 3mmol) 

INT. #^y4(C|E®^tl/c^)i^^*i(CJ5J^^tTtN% ^ilE'fbn"^ (6 6m 

gs : 15 %) £?#fc0 

[0181] iH-NMR (400MHz, DMS0-d6) 8: 11.20 (1H, s), 7.82 (1H, d, J=3Hz), 7.3 

7-7.19 (9H, m), 7.19-7.14 (2H, m), 6.79 (1H, d, J=9Hz), 6.74 (1H, s), 

5.78 (1H, d, J=4Hz), 4.60-4.53 (1H, m), 4.47-4.36 (1H, m), 4.22-4.08 

(3H, m), 2.86-2.72 (3H, m), 1.95-1.83 (1H, m), 1.80-1.52 (3H, m), 1. 

22 (6H, d, J=6Hz)0 

[0182] (##0iJ1 2) 4- [5-7^7-1- (iyy — 1 H — t? 

=yV—)V- 3 —r ^u] e^)Vy- 1 -tlJltfyItt e r t -y'TJl 

[0183] 
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[<bi9] 

[0184] 4- (i/77 TizTJl) 1 It t e r t - ( 

WO 2 0 0 4/ 1 4 9 1 U y h tl/cjb^. 7. 1 g, 

2 8 m m o I ) (DJL$ J — )l> (7 1 m L) V~P JL—JI?1-

i/'vill (8. 5 7 g % 36. 5mmol) 5 0 °C(CT 1 0#^1S 

#L/c0 ;$J±T(CT. J5J&&£*I&§U K U 

JPU OAt 

$£'JtU ;$J±T(CT. ?#e>ftfcggjS£*> U 

P7h^77< - 95/5-40/6 

0 (y^^x>h) ] TltMU ^ilE'fb'n^ (7. 4 3 g % »: 5 9%) 

[0185] 'H-NMR (400Hz, CDCL3) 8: 7.37-7.19 (10H, m), 6.66 (1H, s), 5.40 (1H 

, s), 4.11 (1H, brs), 3.23-3.20 (1H, m), 2.82-2.65 (3H, m), 1.89-1.86 

(2H, m), 1.61-1.52 (4H, m), 1.46 (9H, s)Q 

[0186] (##0!J1 3) 4- [1 - (*>*7 i-JU^JU) -6-^7-4- (h 

U7MP^fJb) -4, 5, 6, 7-jh7t:KP-1 H-^V'P [3 

, 4-b] £°>J i?>-3-J A] i?>-1 -tlArfymt e r t -7 
TJl/ 

[0187] 
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[<b20] 

o 

[0188] 1- -3- {1- [5- (h tf 

u^>-2--r;u] ->rJU} -i 

XZM-W.HC, ##0J1 2(CTM^^tl/c4- [5-7$y-1- (^7i 

-JU^JU) - 1 H-t°^V->/u-3--r>/u] -\-tuutfym 

t e r t — y'TJl' (2. 5 0 g, 5. 78mmol) ##0!l 2 <h 

^ilB'fb'n^ ( 1 . 4 8g, lx$:4 6%) £?#fc0 

[0189] 'H-NMR (400Hz, CDCL3) 5: 7.44-7.12 (10H, m), 6.69 (1H, s), 4.13 (1H 

, brs), 3.65-3.55 (1H, m), 2.95-2.69 (7H, m), 1.87-1.55 (4H, m), 1.45 

(9H, s)0 

[0190] 14) 4 — [t rans — 1— {V~? TJIS) — 5 — t: K 

pdp:>-6-t=^V-4 - (h'j7Jl/tP^fJl/) -4, 5, 6, 7h 

7bh*P-1 H-^7V*P [3, 4-b] e°'J^y-3-^JU] e^)Vy 

- 1 -tlJltfyI£t e r t 

[0191] [>fb21 ] 

[0192] t r a n s — 1 — (^'7 x_>/Up< TJV) — 5 — tl KP^f:> — 4 — ( h 'J 7 

p * ̂ JU) -3- {1- [5- (K'j7^P^fJl/) t°U^>-2-
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-NU] -1, 4, 5, 7-jh7fcKP-6H-tf 

^ VP [3, 4-b] ##0!J 1 3(CTS^i: 

£tl/c4- [1- (^7x "JU^JU) -6-^drV-4- (h'j7MP 

*^JU) -4, 5, 6, 7 —^ KP— 1 H-\f=>Vu [3, 4-b] 

tl° 'J i/y - 3 - -f JU] 'J *>* V - 1 - tl )l7$ym. t e r t - y*T)l (1 . 

24 g, 2. 2 4 m m o I ) ##0!l 3 <h 

4b^t) (4 5 0 m g, JR$ : 3 5%) £?#fc0 

[0193] 'H-NMR (400Hz, DMS0-d6) 8: 11.25 (1H, s), 7.37-7.19 (10H, m), 6.82 

(1H, s), 6.66 (1H, d, J=5Hz), 4.19 (1H, d, J=5Hz), 3.99-3.87 (2H, m), 

2.91-2.75 (3H, m), 1.78-1.40 (4H, m), 1.40 (9H, s)Q 

[0194] (##0!l 15) trans — 1— {V~? ^JU) — 5 — tl KP^r'V 

-4- (K'j7^P^fJl/) -3- {1- [6- (K'j7^P^fJl/) 

£°ijy^y-3-'tJl>] e^)Vy-4~< )\s} -1, 4, 5, 7-jh? 

bKP-6H-b7V*P [3, 4-b] £°>j i?y- 6 -*y 

[0195] [-fb22] 

[0196] ##0!J1 4lZZm&$tlfc4- [t rans-1- (*>*7 x " Jit TJl) 

-5-th'P^>-6-^ + V- 4- (K'j7^P^fJl/) -4, 5, 6 

, 7-rh7bKP-1 H-e7V"P [3, 4-b] e°'J^y-3--fJU] 

tf^s 'J i/y — 1 — t e r t — (1 8 0 m g % 0. 79mm 

o I) 0^PP^> ( 2 m L) , RXfs T4L h — h IUU ( 2 m L) (DM 

^)PP h 'J ^ Th^^y (0. 1 OmL, 0. 7 9mmo I ) , 



WO 2015/087994 49 PCT/JP2014/082943 

RXf, 3 h'JOA (1 20mg, 0. 801 mmo I) A. 

, 2mmmnistc0 MBTIZx. 

[0197] ±^mzxm^tltc^^W(DDMSO (5mL)}^(C, 3-^P 

p _ 6 - (h'j7^P^ T)V) tf <J VVy ( 1 3 0 m g „ 0 . 7 12mm 

0 I ) , RXfs N, (0. 20mL, 1. 

2 m m o I) mELX2B^mWLtc0 

JU"£3 dOttHH U mn-kik7kX)9t& U A-?$£*£ U ;$ 

J±T(CT. )^£^£L/c0 U ^JU^A^ Px' 

7-f- [)§l±l}^ : ^^>/Mlx^U=9 0/1 0-5 0/5 0] xm 

MUX. *I§E^t) (1 2 3 m g % JR^ : 6 3%) £?#fc0 

[0198] 'H-NMR (400Hz, DMS0-d6) 5: 11.27 (1H, s), 7.75 (1H, d, J=10Hz), 7.4 

1 (1H, d, J=10Hz), 7.35-7.17 (10H, m), 6.82 (1H, s), 6.69 (1H, d, J=5 

Hz), 4.55-4.50 (2H, m), 4.21-4.20 (1H, m), 4.00-3.93 (1H, m), 3.19-2. 

97 (3H, m), 1.96-1.53 (4H, m)0 

[0199] (##$!] 1 6 ) 4 — [ c i s — 1 — (^'7 JL—JV?1- TJV) — 5 — t. K• 

(h'j7Jl/tP^fJl/) -4, 5, 6, 7-^h^t: 

KP-IH-tr^VP [3, 4-b] £°>J i?>-3-J A] 1 

e r t — 

[0200] Hb23] 

[0201] t r a n s — 1 — {V~J TJV) — 5 — tl KP^r'V — 4 — ( h 'J 7 

-3- {1- [5- (K'j7^P^fJb) t°U^>-2-
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-fJU] Vy-A- M -1, 4, 5, 7-Th7th'P-6H-t? 

^i/p [3, 4-b] evvy-e-tyatttovizs #^yi4(cxM^ 

£tl/c4 — [t rans — 1— (Z?y — 5 — t: KP^P^ —6 

-t^V-4- (K'j7^P^fJl/) -4, 5, 6, 7 -T h7t KP-

1 H-tr^Vp [3, 4-b] tfj3->nu] i 

t e r t — ( 7 6 5 m g % 1. 34mmol) 0^ 

m4izBBM$titcjj%£mffiiz%ifo&?T\,\ d i5mg> w 

: 1 5%) %mtco 

[0202] iH-NMR (400MHz, DMS0-d6) 8: 11.21 (1H, s), 7.37-7.15 (10H, m), 6.74 

(1H, s), 5.79 (1H, d, J=4Hz), 4.57-4.54 (1H, m), 4.16-3.90 (3H, m), 

2.86-2.39 (3H, m), 1.83-1.35 (4H, m), 1.39 (9H, s)Q 

[0203] (##0!l 1 7) c i s — 1— {V~J ~ 5 — t h'P^r^ - 4 

- (K'j7^P^fJl/) -3- {1- [6- (K'j7^P^fJl/) £°'J 

VVy-3 -4)V\ e^)Vy-4-< )\s} -1, 4, 5, 7-Th7th* 

P — 6 H — tf ̂  V P [3, 4-b] 

[0204] [fc24] 

[0205] ##0iJ1 6(CTM^^tl/c4- [cis-1- (^7 i " -5 

-^^^>-6-^7-4- (h'j7Jl/tP^fJl/) -4, 5, 6, 7 

-rh7t:h'P-1 H-k7V*P [3, 4-b] £°>J Vy- 3 ->r JU] 

'J 'y V- 1 — t e r t — (108mg% 0. 189mmo 

I) (DV<7UU*$y (3 m L) % RXf, ^"tr h — h U JU ( 1 m L) (DMS 

HO 

O 
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9 P P h 'J ^ TJl/S/z? >(64. 6 ix L% 0. 5 1 1 mmo I) , 

IkZf, B Oik ~f KUr>A(65. 3 m g % 0. 435mmo I ) 

%-s 4-mmmwLtco 
K U ^x^JU-e3®ttai U mbUtcM^m^mW-k 
^K-e&jfU K U ;1J±T(CT. 
. ( 9 4 m g ) £?#£„ 

[0206] (45mg) 0DMSO (ImL 

) 3-^PP-6- (K'j7^P^fJl/) (2 1mg 

% 0. 16mmol)v M N, N — V 4 V 7°P $ > ( 2 4 

/i,L% 0. 1 4mmo I) IiIlUCT 1 8 0t^H#L/co SJ^>S(C7j< 

£JPx.s B^x5LJU"e3®ttdiU Ls 

0 Ls MJ±~F(CTS Si L/C0 t# <Q U ^3 

7A^P7h^77^- : ^+f>/MlX^U=9 5/5-5 

0/5 0] -effMLT. *I§E^t) (3 4 m g % JR^ : 5 8%) £?#fc0 

[0207] iH-NMR (400MHz, DMS0-d6) 5: 11.22 (1H, s), 7.75 (1H, d, J=10Hz), 7. 

41 (1H, d, J=10Hz), 7.34-7.24 (8H, m), 7.17-7.13 (2H, m), 6.75 (1H, s 

), 5.81 (1H, d, J=4Hz), 4.61-4.48 (3H, m), 4.24-4.11 (1H, m), 3.22-3. 

09 (2H, m), 3.05-2.94 (1H, m), 2.03-1.94 (1H, m), 1.87-1.79 (1H, m), 

1.76-1.63 (1H, m), 1.62-1.51 (1H, m)0 

[0208] (##$!] 18) t rans —1— {VO x. —JU/ TJV) ~ 5 — t h"P^rN> 

-3- {1- [2 --f 7 7°P tfJU- 6 - (K'j7^P^fJl/) 

-4-^U] e^)Vy-4~< )\s} -4- (K'j7^P^fJb) -1, 

4, 5, 7-Th7bKP-6H-t07V"P [3, 4-b] t°'J^>-6-

[0209] 
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[>fb25] 

F3c F3C 

[0210] 3-^PP-6- (K'j7^P^fJl/) tf'J yS/VCDfttoyiC* 4-^7 

PP- 2 --T 7 7°P tfJU- 6 - (h'j7Jl/tP^fJl/) (WO 2 

0 1 0/ 1 3 4 4 7 8^A>7 U y h 2 7 0mg, 1 

. 2 0mmo I) £rffil,NX% ##0!l 1 5 

IN. *I§E^t) (3 0 0 m g % JR^ : 9 6%) £?#fc0 

[0211] iH-NMR (400MHz, DMS0-d6) 5: 11.27 (1H, s), 7.38-7.23 (9H, m), 7.18 

(2H, d, J=7Hz), 7.07 (1H, s), 6.82 (1H, s), 6.69 (1H, d, J=6Hz), 4.20 

(1H, d, J=6Hz), 4.03-3.89 (1H, m), 3.19-2.86 (5H, m), 1.98-1.41 (4H, 

m), 1.21 (6H, d, J=7Hz)0 

[0212] (##$!]19) t rans — 1— (^'7 ~ 5 — t h"P^rN> 

-4- (K'j7^P^fJl/) -3- {1- [5- (K'j7^P^fJl/) 

\f=?vy- 2 ->r JU] 4->nu} -1, 4, 5, 7-^K^H 

KP — 6 H —tf7V*P [3, 4-b] 

[0213] [fc26] 
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[0214] 3—^PP —6— (K'j7^P^fJl/) tf'J yS/VCDfttoyiC* 2-^7 

PP - 5 - ( h <J 7)\stn*T)\s) \Z=?Vy ( 1 2 0 m gs 0. 6 5 7 mm 

o I) WMit 

^ (1 06mg, 1R$: 62 %) £?#fc0 

[0215] 'H-NMR (400MHz, DMS0-d6) 8: 11.27 (1H, s), 8.45 (1H, s), 8.43 (1H, 

s), 7.35-7.17 (10H, m), 6.82 (1H, s), 6.70 (1H, d, J=5Hz), 4.52-4.46 

(2H, m), 4.21-4.19 (1H, m), 3.99-3.92 (1H, m), 3.19-3.14 (2H, m), 3.0 

2-2.95 (1H, m), 1.94-1.85 (2H, m), 1.72-1.51 (2H, m)0 

[0216] (##00 20) 6— {4 — [c i s — 1 — (i/~? JL—JI?1- TJV) — 5 — tl 

h*P^>— 6-t^V-4 — (h'j7Jl/tP^fJl/) -4, 5, 6, I-T-

h7tKP-1 H-t7V*P [3, 4-b] tf'J Vy- 3 ~4)V\ <J V 

y-\-4)\A -4- (h'J7^p^fJb) ewy-3-ti)itf- h U 

[0217] [fc27] 

[0218] 3-^PP-6- (K'j7^P^fJl/) tf'J IC* 6-^7 

P P — 4 — (K'j7^P^fJl/) tf'J 3 K <JJl> (2 6 m 

g% 0. 1 2mmo I) ##$] 1 7 tl/c73/i<h 

(4 7 m g % JR^ : 7 0%) £?#fc0 

[0219] 'H-NMR (400MHz, DMS0-d6) 5 : 11.23 (1H, s), 8.67 (1H, s), 7.37-7.12 

(11H, m), 6.75 (1H, s), 5.82 (1H, d, J=4Hz), 4.69-4.44 (3H, m), 4.24 

-4.12 (1H, m), 3.26-3.10 (2H, m), 3.05-2.94 (1H, m), 1.91-1.80 (2H, m 

HO 

0 
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), 1.71-1.50 (2H, m)0 

[0220] (##0!|2 1) c i s — 3 — {1- [3-^PP-5- (h'j7MP^ 

TJI) vy-2->rJU] --r;u} -1- (^71-^ 

^JU) - 5-tKP^>-4 - (K'j7^P^fJb) -1, 4, 5, 7-

Th7kKP-6H-^7V"P [3, 4-b] kf'J *>* V - 6 - * V 

[0221] [fc28] 

[0222] 3-^PP-6- (K'j7^P^fJl/) tf U lJ IZS 3-$ 

PP-2-7MP-5- (K'j7^P^fJl/) \fx)Vy ( 2 5 m g % 0 

. 1 3 m m o I) ##$] 1 7 

IN. (4 0 m g % W: 5 8%) £?#fc0 

[0223] 'H-NMR (400MHz, DMS0-d6) 8: 11.22 (1H, s), 8.54 (1H, d, J=2Hz), 8.1 

6 (1H, d, J=2Hz), 7.39-7.25 (8H, m), 7.18-7.14 (2H, m), 6.76 (1H, s), 

5.81 (1H, d, J=4Hz), 4.61-4.55 (1H, m), 4.22-4.10 (1H, m), 4.09-3.97 

(2H, m), 3.07-2.83 (3H, m), 2.02-1.93 (1H, m), 1.87-1.79 (2H, m), 1. 

77-1.65 (1H, m)0 

[0224] (##0!J2 2) c i s 1 (*/? i " TJl) - 5-tKP^>-4 

- (K'j7^P^fJl/) -3- {1- [4- (K'j7^P^fJl/) -1 

, 3-TTsJ-)\y-2.-^ )\y1 e^)Vy-4~< )\s} -1, 4, 5, 7-

Th7kKP-6H-^7V"P [3, 4-b] kf'J *>* V - 6 - * V 

HO 

O 

[0225] 
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[<b29] 

HO 

O 

[0226] 3—^PP —6— (K'j7^P^fJl/) tf 'J #Vy(DR*> V (C, 2-^7 

P P — 4 — (K'j7^P^fJl/) -1, 3-TTV—Jl (4 5 m g % 0. 

1 3 m m o I) ##$] 1 7 

. (1 2mg, M: 15%) £?#fc0 

[0227] iH-NMR (400MHz, CDCL3) 8: 7.39-7.33 (7H, m), 7.08-7.02 (4H, m), 6.9 

0 (1H, d, J=1 Hz), 6.81 (1H, brs), 6.67 (1H, s), 4.49 (1H, d, J=7Hz), 4 

.07-3.96 (2H, m), 3.65 (1H, d, J=2Hz), 3.18-3.09 (2H, m), 2.83-2.74 ( 

1H, m), 1.99-1.76 (4H, m)0 

[0228] (##002 3) c i s — 1— (^'7 x. —JU/ TJV) ~ 5 — t h'P^r^ - 4 

- (K'j7^P^fJl/) -3- {1- [6- (K'j7^P^fJl/) £°'J 

Vy~ 2-4)^1 e^)Vy-4~< )\s} -1, 4, 5, 7-jh7kh'P 

-6H-tl7V*P [3, 4-b] e°'J^y-6-ty 

[0229] [<b30] 

[0230] 3-^PP-6- (K'j7^P^fJl/) tf 'J #Vy(DR*> V (C, 2-7 

— 6— ( h 'J 7Jl/^"P^f ̂ ) tf'Ji'V (2 4mg, 0. 15mmo 

HO 

o 



WO 2015/087994 56 PCT/JP2014/082943 

I) SrffllNT. ##$J1 7 *I§E^ 

|(18mgJ)($:24%) £?#fc0 

[0231] iH-NMR (400MHz, DMS0-d6) 8: 11.21 (1H, s), 7.70 (1H, t, J=8Hz), 7.3 

7-7.23 (8H, m), 7.18-7.10 (3H, m), 6.97 (1H, d, J=7Hz), 6.74 (1H, s), 

5.80 (1H, d, J=4Hz), 4.60-4.55 (1H, m), 4.41-4.31 (2H, m), 4.20-4.10 

(1H, m), 3.04-2.85 (3H, m), 1.98-1.90 (1H, m), 1.85-1.75 (1H, m), 1. 

72-1.60 (1H, m), 1.60-1.48 (1H, m)0 

[0232] (##$y2 4) c i s —1— (i/~? x. —JU/ TJV) ~ 5 — - 4 

- (h'j7Jl/tP^fJl/) -3- {1- [4- (h'j7Jl/tP^fJl/) £°'J 

Vy- 2-4)\sl )\s} -1, 4, 5, 7-fh7kh'P 

-6H-tl7V*P [3, 4-b] 6-ty 

[0233] [>fb31 ] 

[0234] 3-^PP-6- (K'j7^P^fJl/) tf 'J #Vy(DR*> V IZS 2-7 

JU^P-4- (K'j7^P^fJb) (4 2yiiU 0. 3 4 m m o 

I) SrffllNT. ##$J1 7 *I§E^ 

tl ( 2 9 m g , 3 6%) £f#fc0 

[0235] 'H-NMR (400MHz, DMS0-d6) 5: 11.21 (1H, s), 8.29 (1H, d, J=5Hz), 7.3 

7-7.23 (8H, m), 7.18-7.13 (2H, m), 7.08 (1H, s), 6.81 (1H, d, J=5Hz), 

6.74 (1H, s), 5.80 (1H, d, J=4Hz), 4.61-4.54 (1H, m), 4.47-4.36 (2H, 

m), 4.22-4.10 (1H, m), 3.06-2.86 (3H, m), 1.97-1.88 (1H, m), 1.83-1. 

74 (1H, m), 1.72-1.60 (1H, m), 1.60-1.47 (1H, m)0 

HO 

O 
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[0236] 1 ) t rans-5-kh'P^>-4- ( h 'J 7 ^ TJl) 

-3- {1- [5- tf'J vy- 2 ->TJU] 

V-4->NU} -1, 4, 5, 7-Th7tKP-6H-t7V*P [3, 4 

[0238] #^3(CTS^£tl/ct rans-1- (^7 x " fJU) — 5 — t; 

KP^S>-4- -3- {1- [5- (K'J7;^P 

e>j vy- 2 ->r ;u] 4->nu} -1, 4, 5, 7-

7^ t: KP- 6 H - VP [3, 4-b] kf'J *>* V - 6 - * V (3 4 m 

g% 0. 0552mmo I) <DVO PP^> (2ml_) h 'J if 

JViy^y (0. 0 2 m L% 0. 1 3mmo I) , JkZf, h 'J 7 P Stilt ( 

2 m L) Z1JUX., ^T-1 5ftmmWLtc0 K U 0 

SSlif;u-e30tti±iL. L. ifTKMl 

A-e$£'Jt U ;$J±T(CT. %btitcBnk%*sx) 

i^7A^P7 h^77< - : ̂ %-y-y)l= 6 0 

/4 0-0/1 0 0 h) ] -effMLT (2 0 m g % TO : 8 1 

%) £?#£„ 

[0239] iH-NMR (400MHz, DMS0-d6) 8: 12.13 (1H, s), 10.52 (1H, s), 8.42 (1H, 

s), 7.79 (1H, t, J=6Hz), 6.54 (1H, d, J=5Hz), 4.63-4.52 (2H, m), 4.1 

6 (1H, d, J=5Hz), 3.94-3.85 (1H, m), 3.14-2.92 (3H, m), 1.83-1.62 (4H 

, m), 1.29-1.21 (1H, m) ; 

MS (ESI) m/z: 450 (M+H)+0 

- b] tf'J vy-6 -*y 

[0237] [fc32] 
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[0240] (^I«y2) c i s-5-HKP^>-4- (h -3 

- {1- [5- try*>*:/-2->nu] 

4->NU} -1, 4, 5, 7-Th7tKP-6H-t7V*P [3, 4-b 

[0241] [fc33] 

[0242] &%ffl4izr$££$tlfcc i s-1- (^7 x " fJU) -5-kh'P 

dpcy-4- -3- {1- [5- (h 'j7MP^f 

JU) tfj 2 --r JU] i»-4--r;u} -1, 4, 5, 1-T K 

7kKP-6H-k7V*P [3, 4-b] (95mg% 

0 . 1 5 4 m m o I ) (DW y (3mL) h 'J lfJk>7 

y (0 . 0 5 m L % 0. 3mmo I) , $.TJ\ h 'J 7 • Stilt (3 m L) 

^-e 10t^a#L/co K u OA?k&fo* 

A-CS£*£U ;1J±T(CT. »giifco tcmk**sVi3V)\,i3=? 

A^P7h^77^- [NH : Silf 

-JU = 1 0 0/0-9 5/5 h) ] -effMLT (4 5 m g, JR 

$: 65 %) %mtc o 

[0243] 'H-NMR (400MHz, DMS0-d6) 5: 12.18 (1H, s), 10.53 (1H, s), 8.42 (1H, 

s), 7.79 (1H, dd, J=9Hz, 2Hz), 7.01 (1H, d, J=9Hz), 5.51 (1H, d, J=4 

Hz), 4.62-4.52 (2H, m), 4.46-4.42 (1H, m), 4.20-4.11 (1H, m), 3.13-2. 

93 (3H, m), 1.89-1.56 (4H, m) ; 

MS (ESI) m/z: 450 (M+H)+0 
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[0244] (^«y3) ( + ) -c i s-5-t: KP^r^-4-

)D -3- {1- [5- tf'j vy- 2 ->rJU] 

IJ ^>-4 -4)1} -1, 4, 5, 7-Th7tKP-6H-t7V*P [3 

[0246] ^MmZiZXWk^ntcc i s-5-fc KP**>-4- (h'j7MP^ 

^>/u) -3- {1- [5- (h'j7^p^fjb) try*>*:/-2->nu] tf 

y>-4 -j )l} -1, 4, 5, 7-Th7tKP-6H-t7V*P [ 

3, 4 - b] tf'J 6(0. 1 4 g, 0. 3 1 mmo I ) 

J-)V (3 0 m L) CilSLft^eigiUfciC, (1 OmL) £ 

JP HPLC [^)7A : Ch i r a I pak IA (20mm 

i. d. x 2 5 0 m m) ; V/l* y-JV 

= 60/4 0% 2&5£: 1 5mL/#] T? 1 0 HHC # tt T Htli U *I§E^t) 

(5 1 m g, W : 3 6%, £?#£„ 

[0247] PLC [i)7A:Ch i ralpak IA (4. 6mm 

i. d. x 2 5 0 m m) ; $4 >/ I P A = 6 

0/40, 3&5£1. OmL/#] £ffl^T)iy£L/c0 

[0248] ^ttS9 9%J^± : 10. 4#) ; 

[ a ]D25 = +12° (DMF, c=1. 01 )Q 

[0249] (HMJ4) 4, 5-$;kKP + 5/-4- (K'j7^P^fJb) -3-

{1- [5- (h'j7^p^fjb) e^vy-2.-^)\yi e^'j^y-4 

— 4)\A ~ 1 , 4, 5, 7 — T h7 t KP — 6 H - tf^V'P [3, 4 — b ] 

tf'j Vy-6 -*y 

, 4-b] tf'js/y- 6-ty 

[0245] [fc34] 
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[0250] [<b35] 

[0251] 1 - )D -4, 5-^HKPdr 

i/-4- -3- {1- [5-

) try*>*:/-2->nu] y>-4->r)D - i, 4, 5, 

tKP-6H-k7V*P [ 3 , 4 - b ] tf U - 6 > (3 1 m g % 0 

. 0 4 9 m m o I ) (DW • • ̂ $ > (1 m L ) h 'J JLTlVisz? > 

(0. 0 1 5 m L % 0. 0 9 4 m m o I ) % BtZf, K 'J 7 • Stilt ( 1 m 

L) 3 0£f^i£#ufco 

-e30tti±iL. mn-k^xm^L, ME 
TlZTs o 'J h^77 

-f- [)§l±l}^:^dr^>/MtxfjU=6 0/4 0-2 0/8 0] "effM 

LTs ^IlE'fb-nt ( 1 5 m g % 0. 032mmo I ) £?#/c0 

[0252] 'H-NMR (400MHz, DMS0-d6) 5: 12.22 (1H, s), 10.55 (1H, s), 8.42 (1H, 

s), 7.79 (1H, dd, J=9Hz, 2Hz), 7.00 (1H, d, J=9Hz), 6.79 (1H, s), 5. 

66 (1H, d, J=4Hz), 4.58 (2H, d, J=13Hz), 4.35 (1H, s), 3.33-3.24 (1H, 

m), 2.94 (2H, t, J=12Hz), 1.90 (1H, d, J=10Hz), 1.76-1.55 (3H, m) ; 

MS (ESI) m/z: 466 (M+H)+0 

[0253] (^«y5) c i s-5-t KP^>-3- [1- (5-4 V 7°Ptf^> 

\s\)*jy- 2--OD Vy-A- -4JU] -4- ( h u 

) -1, 4, 5, 7-Th7bKP-6H-b7V*P [3, 4-b] )£*) V 

y—Q —-%y 

[0254] 
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[fc36] 

[0255] c i s — 1 — (S7y -5-th'P^>4- (b'J7JI/tn 

-3- {1- [5- tf'J *Jy- 2 -4 JU] 

y>-4 --r JU} -1, 4, 5, 7-Th7tKP-6H-k7V*P 

[3, 4-b] 6##$JI ucxM^^ti/c 

c i S - 1 - {Vy - 5-th'P+i/-3 - [1- (5 —r 

V7°P^dr^H0|J $;>- 2 -4 )V) ^>-4 --r JU] -4- ( h U 7 

-1, 4, 5, 7-Th7tKP-6H-k7V*P [3, 4 

— b] tf'J i/>— 6 — (6 4 m g% 0. 1 1 m m o I ) 

( 2 5 m g % JR^ : 

5 4%) %mtco 

[0256] iH-NMR (400MHz, DMS0-d6) 5: 12.23 (1H, s), 10.54 (1H, s), 7.84 (1H, 

d, J=3Hz), 7.25 (1H, dd, J=9Hz, 3Hz), 6.83 (1H, d, J=9Hz), 5.51 (1H, 

d, J=4Hz), 4.47-4.41 (2H, m), 4.32-4.21 (2H, m), 4.19-4.08 (1H, m), 

2.98-2.87 (1H, m), 2.80-2.69 (2H, m), 1.86-1.62 (4H, m), 1.23 (6H, d, 

J=6Hz) ; 

MS (ESI) m/z: 440 (M+H)+0 

[0257] (^I«y6) t rans-5-th'P^>-4- (K'j7^P^fJb) 

-3- {1- [6- (h'j7^p^fjb) e^yvy-z-4JU] 

Vy-4~4)\s} -1, 4, 5, 7-Th7tKP-6H-k7V*P [3, 

4-b] tf'J ̂ >-6 

[0258] 
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utm 

[0259] c i s — 1 — (^7x ~ )l * T )l) -5-th'P^>4- (K'J7^P 

-3- {1- [5- (h'j7^P^^) tf'J *Jy- 2 -4 JU] 

y>-4 --rJU} -1, 4, 5, 7-Th7tKP-6H-t7V*P 

[3, 4-b] 6#^yi sizxm^ntc 
t rans — 1— (^'7 -fJU) — 5 — t h"P^> - 4— ( h 'J 7^ 

-3- {1- [6- (h'j7Jl/tP^fJl/) tf'jy$/>-3-

-fJU] ^>-4 ->r JU} -1, 4, 5, 7-Th7th'P-6H-t? 

"yVu [3, 4 — b ] tf1J y > — 6 — > ( 2 0 m g % 0. 0324mmo 

I) SrffllNT. *I§E^t) 

(14 mg, J|X$: 9 6%) £?#fc0 

[0260] 'H-NMR (400MHz, DMS0-d6) 8: 12.14 (1H, s), 10.53 (1H, s), 7.82 (1H, 

d, J=10Hz), 7.47 (1H, d, J=10Hz), 6.55 (1H, d, J=5Hz), 4.69-4.62 (2H 

, m), 4.17-4.16 (1H, m), 3.94-3.86 (1H, m), 3.17-3.04 (3H, m), 1.86-1. 

69 (4H, m) ; 

MS (ESI) m/z: 451 (M+H)+0 

[0261] (HMJ7) c i s-5-HKP^>-4- (h'j7J^P^^) -3 

- {1- [6- ( h u yjvtn^TJi) e'j^'^y-3-4JU] e^)Vy 
— 4 — -f JU} —1, 4, 5, 7 — f h "7 t K P — 6 H — [3, 4 — 

b] 

[0262] 
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[fc38] 

[0263] c i s — 1 — -5-th'P^>4- (K'J7^P 

-3- {1- [5- tf'J *Jy- 2 -4 JU] 

y>-4 --r)l} -1, 4, 5, 7-Th7tKP-6H-k7V*P 

[3, 4-b] 6##0yi 7(c-rs^ft/c 

c i s - 1 - (^7x - 5 - t: KP=^TS>-4 - ( h 'J 7)ltn 

*T)\A -3- {1- [6- (K'j7^P^fJb) H°'jy^>-3--f,/U 

] Vy-A -4 )l} -1, 4, 5, 7-Th7kKP-6H-e7V" 

P [3, 4 — b ] t?'J i/y — 6 — ?j~ y (3 2 m g % 0. 052mmo I) £ 

*I§E^t) (1 7 

m g , W : 7 3 %) £?#fc0 

[0264] iH-NMR (400MHz, DMS0-d6) 8: 12.19 (1H, s), 10.54 (1H, s), 7.81 (1H, 

d, J=10Hz), 7.47 (1H, d, J=10Hz), 5.53 (1H, d, J=4Hz), 4.73-4.60 (2H 

f m), 4.48-4.41 (1H, m), 4.23-4.11 (1H, m), 3.19-3.03 (3H, m), 1.93-1 

.84 (1H, m), 1.82-1.61 (3H, m) ; 

MS (ESI) m/z: 451 (M+H)+0 

[0265] (^l^J 8) t rans-5-kKP^>-3- {1- [ 2 - -f V 7°P tf 

)\y-6- (K'j7^P^fJb) tf'J §*/y-A -4 JU] t°^U^>-4-

-fJU} -4- (K'j7^P^fJl/) -1, 4, 5, 7-fh7th'P-6 

H-tf^VP [3, 4-b] £°>J i?y - 6 - ty 

[0266] 
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[fc39] 

[0267] c i s — 1 — -5-th'P^>4- (K'J7^P 

-3- {1- [5- tf'J *Jy- 2 -4 JU] 

y>-4 --r)l} -1, 4, 5, 7-Th7tKP-6H-k7V*P 

[3, 4-b] 61 sizxm^ntc 

t rans — 1— (^'7 -fJU) — 5 — t h"P^> - 3— {1— [2 

--f V7°P tfJU- 6 - (h'j7Jl/tP^fJl/) tf'J $$/>-4 --TJU] 

IJ *jy-A -4 Jl) -4- (h'j7^P^^) -1, 4, 5, 7-f h 

7kKP-6H-k7V*P [3, 4-b] £°>J i?> - 6 - (7 5mg% 

0. 1 1 4mmo I) ^Jfe0!J 2 (CEEI®^ tlfcJj/Oi 

frl\ (5 2 m g % JR^ : 9 3%) £?#fc0 

[0268] iH-NMR (400MHz, DMS0-d6) 8: 12.11 (1H, s), 10.53 (1H, s), 7.14 (1H, 

s), 6.55 (1H, brs), 5.34-4.58 (2H, m), 4.16 (1H, s), 3.90 (1H, q, J= 

10Hz), 3.82-3.35 (2H, m), 3.17-2.87 (2H, m), 1.86-1.60 (4H, m), 1.23 

(6H, d, J=7Hz) ; 

MS (ESI) m/z: 493 (M+H)+0 

[0269] (mfe0iJ9) ci s-5-HKP^>-3- {1- [ 2 --f V 7°P H°JU-

6- (K'j7^P^fJb) tf'J §*/y-A -4 JU] Vy-A -4 )\y 

} -4- (h'j7MP^f^) -1, 4, 5, 7-fh7th'P-6H-

tf^VP [3, 4-b] 

[0270] 
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[<b40] 

[0271] t r a n s — 1 — (i?7 TJV) — 5 — tl KP^r'V — 4 — ( h 'J 7 

-3- {1- [5- (h'j7^P^^) t°U^>-2-

-fJU] ^>-4 --T JU} -1, 4, 5, 7-jh7th'P-6H-t? 

74/P [3, 4-b] 6##$JI SICTI^ 

t rans — 1— (^'7 -fJU) — 5 — t h"P^> - 3— {1 

- [2 —-f 7 7°P tfJU- 6 - (K'j7^P^fJl/) tf'J $$/>-4 --f JU 

] ^>-4 --T JU} -4- (K'j7^P^fJb) -1, 4, 5, 7 

-xh7t:h'P-6H-t7V*P [3, 4-b] kf'J *>* V - 6 - * V (3 0 

0 m g % 0. 4 5 6 m m o I ) £rffil,NX% ##$|4 (ClEt^ |W]J§ 

^7 x ~>/Up< 

[0272] cis-1- (is? -5-th'P^>4- (h'j7^P 

*fJU) -3- {1- [5- (h'j7MP^f^) tf'J 2 -4 JU] 

i»-4 --TJU} -1, 4, 5, 7-Th7tKP-6H-t7V*P 

[3, 4-b] ewy-e-tyoi-tfrViz, ±.i^mzx%bUtcVy 
JL—){/?*• l/NT, 2 ICEE®^ tl/c^j/£<h 1^11 (CJx J/5 ^rfr 

IN. *I§E^t) ( 7 m g, JR^ : 9 %) £?#fc0 

[0273] 'H-NMR (400MHz, DMS0-d6) 8: 12.12 (1H, s), 10.50 (1H, s), 7.10 (1H, 

s), 5.49 (1H, s), 4.41-4.39 (1H, m), 4.17-4.05 (1H, m), 3.10-2.84 (4 

H, m), 1.86-1.52 (4H, m), 1.19 (6H, d, J=7Hz) ; 

MS (ESI) m/z: 493 (M+H)+0 

[0274] (^JfetfiJIO) t rans-5-tKP^ri/-4- (h'j7MP^f^ 

) -3- {1- [5- (K'j7^P^fJb) \f=?Vy- 2 -4 JU] 
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Vy-A-4)l) -1, 4, 5, 7-Th7tKP-6H-t7V*P [3, 

[0276] c i s — 1 — (^7x ~ )l * T )l) -5-th'P^>4- (K'J7^P 

-3- {1- [5- (h'j7^P^^) tf'J *Jy- 2 -4 JU] 

y>-4 --rJU} -1, 4, 5, 7-Th7tKP-6H-t7V*P 

[3, 4-b] ewy-e-tyoi-tfrviz, #^yi 9(cTS^£ti/c 

t rans — 1— (V~? JL—JI?1- ~ 5 — t h"P^> - 4— ( h 'J 7^ 

XntTfr) -3- {1- [5- (h'j7^P^^) \Z=7*Jy-2->( 

JU] ^>-4 ->r JU} -1, 4, 5, 7-f h7tKP-6H-e7 

Vn [3, 4 — b ] tf1J y > — 6 — J$y ( 1 0 6 m g % 0. 1 7 2mmo I 

) SrffllNT. *I§E^t) ( 

7 Omg, W : 9 0%) £?#fc0 

[0277] iH-NMR (400MHz, DMS0-d6) 8: 12.13 (1H, s), 10.54 (1H, s), 8.51 (1H, 

s), 8.50 (1H, s), 6.59 (1H, d, J=5Hz), 4.66-4.59 (2H, m), 4.17-4.16 

(1H, m), 3.98-3.83 (1H, m), 3.18-2.98 (3H, m), 1.87-1.64 (4H, m) ; 

MS (ESI) m/z: 451 (M+H)+0 

[0278] (^JfetfiJI 1) cis —5 —HKP^> —4— (h'j7J^P^^) -

3- {1- [5- ( h u yjvtn^TJi) \f.=>*jy- 2 -4 ju] e^)Vy 

— 4 — -f JU} —1, 4, 5, 7 — •T' S ^ tl K • — 6H — [3, 4 — 

b] 

4-b] tf'J Vy-6 -*y 

[0275] [>fb41] 

[0279] 
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[>fb42] 

[0280] 4 — [t rans —1— JL — JV ^ T JV) -5-t; h"P + N>-6-t 

drV-4- -4, 5, 6, 7-fh7kh'P-1H 

-tr^Vn [3, 4-b] -4)V\ -\ -tuitfy 

Sit e r t — y'TJWDi-tto l) i/Zs ##0!) 1 6 tl/c 4 — [c i s — 

1- - 5- th'P^>-6-^ + V- 4- (K'J7J1/ 

^P^fJU) -4, 5, 6, 7-jh7t:KP-1 H-^V'P [3, 4-

b] \ZVVy-3 -4)V\ -tlJltfyl£t e r t-T^JU ( 

1 1 5 m g % 0. 2 0 2 m m o I ) 3-^PP-6- ( h U 7 P * 

TJl) tf'J VVyCb^lo^ IZS 2-^PP-5- (K'j7^P^fJl/) tf 

7N>'> (9 0 m g% 0. 4 93mmo I ) ##$!J 1 5 

tc H >£ £ IH m IZ J5 J& £ fr I'\ ^ 1^ m W £ f# /c 0 

[0281] c i s - 1 - (is? - 5 - t: KP=£S>4 - ( h U 7JU;tP 

*fJU) -3- {1- [5- (h'j7MP^f^) tf'J 2 -4 JU] 

i»-4 --TJU} -1, 4, 5, 7-Th7tKP-6H-t7V*P 

[3, 4-b] ewy - 6 -tyoii-tfrV iz, ±.i^mmzxmbtitc^ 

*i§Eib^-

m ( 5 8 m g , JR^ : 9 9%) £?#fc0 

[0282] iH-NMR (400MHz, DMS0-d6) 8: 12.18 (1H, s), 10.54 (1H, s), 8.51 (1H, 

s), 8.50 (1H, s), 5.54 (1H, d, J=4Hz), 4.65-4.59 (2H, m), 4.46-4.43 

(1H, m), 4.22-4.13 (1H, m), 3.16-3.03 (3H, m), 1.90-1.61 (4H, m) ; 

MS (ESI) m/z: 451 (M+H)+0 
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[0283] 2) cis —5 ——4— (h -

3- {1- [2- tf'J 5->NU] 

>-4--r;U} -1, 4, 5, 7-Th7tKP-6H-t7V*P [3, 4 

- b] tf'J ̂ >-6 

[0284] [<b43] 

[0285] ##0iJ1 6(CTM^^tl/c4- [cis-1- (^7 i " fJU) -5 

-kh'P^-6-^7-4- -4, 5, 6, 7 

-Th7tKP-1 H-^7V*P [3, 4-b] tf'J 3 --HU] 

'J 'y V- 1 — t e r t — V-fJU (4 2 m g % 0. 0 7 4mmo I 

) (DVOUUt^y (3 m L) , &tj\ 7-trh-hlUU (ImL) 

^ • h 'J ^TJlsSs^y (2 5 jxLs 0. 20mmo I) , RXf, 3 

h'JOA (25mgs 0. 1 7 m m o I ) 2 0^!!# 

L/Co ;$J±T(CT. K U 7 A7jc^& 

B^i^u-e3®ttaiu L. 
&7kflfc^ K U 0A«L, ;1J±T(CT. M^ai LTs 

mtc o 

[0286] ±IE^(CTt#^tl/c^^^^©DMSO (3mL) 5-^P 

• —2— ( h 'J 7Jl/tP^f Jl/) tf U $ (3 0 m g % 0 . 1 6mmo I 

) . Jkxfis 1, [5. 4. o] - 7-oyTizy (0. 

0 5 0 m L % 0. 3 3 mm o I ) 7 0 °CIZZ 1 8 0#^1S # L/c0 J5 

3 notttti Ls tSffl^7X"e^)f L. 

METIZZ, U 
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P"7 h^77< - 8 0 

/2 0 — 0/ 1 00] -effMLT. 

[0287] c i s — 1 — (is? -5-th'P^>4- (K'J7^P 

*fJU) -3- {1- [5- (h'j7^P^^) tf'J *>*:/-2->NU] 

y>-4 --rJU} -1, 4, 5, 7-Th7tKP-6H-t7V*P 

[3, 4-b] ¥i)*/y-6-Xy<Dttt>VlZ, ±§E}#mCTt#£>tl/c^7 

x^JU.X ^NTs 2 ICEE®^ tl/c^j/£<h 1^11 (CJx J/5 ^rfr 

IN. mmt-sm (6. 7m g, TO: 20%) £?#fc0 

[0288] 'H-NMR (400MHz, DMSO-d6) 5 : 12.22 (1H, s), 10.55 (1H, s), 8.67 (2H, 

s), 5.53 (1H, d, J=3Hz), 4.44 (1H, d, J=6Hz), 4.25-4.10 (3H, m), 3.14 

-2.95 (3H, m), 1.93-1.38 (4H, m) ; 

MS (ESI) m/z: 451 (M+H)+0 

[0289] (^JfetfiJI 3) 6- {4 - [c i s-5-t: K • **/ — 6 ~t * 7 — 4 — 

(hU7^P^f^) -4, 5, 6, 7-jh7tKP-1 H-^V'P 

[3, 4-b] eu^y-3 -4)V\ vy- 1 -O\A -4- (KU 

y £°'J Vy-3 K IUU 

[0290] [fc44] 

[0291] c i s - 1 - {i7y -5-t. KP=£S>4 - ( h 'J 7JUtU 

*T)\s) -3- {1- [5- ( h u e°'j vy- 2 JU] 

y>-4 --r JU} -1, 4, 5, 7-Th7tKP-6H-k7V*P 

[3, 4-b] ¥i)*/y-6-xy<Dttt>Viz, ##$J2 oicTlii^ftfc 
6— {4 — [c i s — 1— (^'7 JL—JI?1- TJV) ~ 5 — tl KP^r'v—6— 
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*7-4- -4, 5, 6, 7-jh7tKP-1H 

[3, 4-b] tf'J 3 -4)V\ \Z^)Vy-\ ~4)\A -

4- (K'j7^P^fJb) t°U^>-3-^>/U#- h IUU (4 5 m g % 0 

. 07 Ommo I) 2 (CEE1®6^ l^lBCJxJ/S^rfr 

IN. ( 2 3 m g % JR^ : 6 9%) £?#fc0 

[0292] iH-NMR (400MHz, DMS0-d6) 8: 12.17 (1H, s), 10.54 (1H, s), 8.73 (1H, 

s), 7.34 (1H, s), 5.54 (1H, d, J=4Hz), 4.87-4.56 (2H, m), 4.48-4.41 

(1H, m), 4.22-4.11 (1H, m), 3.20-3.01 (3H, m), 1.94-1.85 (1H, m), 1.8 

2-1.57 (3H, m) ; 

MS (ESI) m/z: 475 (M+H)+0 

[0293] (^JfeflU 14) c i s — 3 — {1- [3-£PP-5 - ( h U 7 Jit P * 

TJI) e>J vy- 2 -4 JU] vy-A -4 )D - 5-tKp^>-4 

- (h'j7MP^f^) -1, 4, 5, 7-Th7t:KP-6H-tf7V" 

p [3, 4-b] e°'j^y-6-ty 

[0294] [fc45] 

[0295] cis-1- -5 -t h'P + i/4- (h'j7^P 

*T)\A -3- {1- [5- (h'j7MP^f^) tf'J vy- 2 ->TJU] 

y>-4 --r JU} -1, 4, 5, 7-Th7tKP-6H-k7V*P 

[3, 4-b] 6#^y2 ucxM^^ti/c 

c i s — 3 — {1- [3-£PP-5 - ( h U 7 Jit P ̂  Til) tf U ^ > -

2.-4)11 e^)Vy-A-4)\s} -1- (^7x"jU^fjU) -5-UK 

• *:> — 4 — (K'j7^P^fJl/) -1, 4, 5, 7-fh7th'P-6 
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[3, 4-b] 6-ty (3 6 m g % 0. 0 5 5 m 

mo I) ^M¥\2 *I§Elb 

^(21mg,lX$:7 8%) £?#fc0 

[0296] iH-NMR (400MHz, DMS0-d6) 8: 12.28 (1H, s), 10.54 (1H, s), 8.57 (1H, 

d, J=2Hz), 8.20 (1H, d, J=2Hz), 5.52 (1H, d, J=4Hz), 4.47-4.42 (1H, 

m), 4.21-4.07 (3H, m), 3.07-2.91 (3H, m), 1.98-1.74 (4H, m) ; 

MS (ESI) m/z: 484 (M+H)+0 

[0297] (^«yi 5) cis —5 —HKP*^> —4— (K'j7^P^fJb) -

3- {1- [4- (K'j7^P^fJl/) -1, 3-TTV—Jl-2-4 Jl 

] e^)Vy-4-4 )\s} -1, 4, 5, 7-jh7kKP-6H-e7V" 

p [3, 4-b] e°'j^y-6-ty 

[0298] Hb46] 

[0299] cis-1- (^7x-5 -t h'P + i/4- (h'j7^P 

-3- {1- [5- (h'j7MP^f^) tf'J *Jy- 2 -4 JU] 

Vy-A -4 )l} -1, 4, 5, 7-Th7bKP-6H-b7V*P 

[3, 4-b] 6#^2 2(c-rs^ft/c 
cis-1- (^7x - 5 - tl KP^^-4 — ( h U 7)ltn 

-3- {1- [4- (K'j7^P^fJl/) -1, 3-f7V-Jl/ 

-2-^nu] vy-A -4 )D -1, 4, 5, 7-fh7th*p-6 

H-tf7V*P [ 3 , 4 - b ] £°>Jisy- 6-ty ( 1 2 m g % 0 . 0 19m 

mo I) ^MM2 *I§Elb 

(6. 4mg, JR^ : 7 3%) £?#fc0 

[0300] iH-NMR (400MHz, DMS0-d6) 5: 12.26 (1H, s), 10.55 (1H, s), 7.55 (1H, 
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d, J=1 Hz), 5.53 (1H, d, J=3Hz), 4.45 (1H, dd, J=7Hz, 4Hz), 4.20-4.11 

(1H, m), 4.04-3.95 (2H, m), 3.21-2.99 (3H, m), 1.92-1.67 (4H, m) ; 

MS (ESI) m/z: 456 (M+H)+0 

[0301] (^«yi 6) cis —5 ——4— (h -

3- {1- [6- ( h u evvy-2-4e^)Vy 

— 4 — -f JU} — 1 , 4, 5, 7—— 6H — [3, 4 — 
b] e°'j^y-6-ty 

[0302] [fc47] 
H H H N o 

HO 

[0303] cis-1- (^7x -5 -t h'P + i/4- (h'j7^P 

-3- {1- [5- (h'j7MP^f^) tf'J 2 ->TJU] 

y>-4 --rJU} -1, 4, 5, 7-Th7tKP-6H-k7V*P 

[3, 4-b] ewy-e-tyoi-tfrViz, ##002 3(cxS^ft/c 

Cis-1- (^7x - 5 - tl KP^^-4 — ( h 'J 7)ltn 

-3- {1- [6- (h'j7^p^fjb) tf'j*>*:/-2->nu] 

y>-4 --r JU} -1, 4, 5, 7-Th7tKP-6H-k7V*P 

[3, 4 — b ] tf1J y > — 6 — ty (3 1 mg, 0. 050mmol) 

\>sTs *I§E4k&M (16m 

g % TO : 7 1 %) £?#fc0 

[0304] 'H-NMR (400MHz, DMS0-d6) 8: 12.21 (1H, s), 10.54 (1H, s), 7.74 (1H, 

t, J=9Hz), 7.17 (1H, d, J=9Hz), 7.01 (1H, d, J=7Hz), 5.51 (1H, d, J= 

4Hz), 4.54-4.41 (3H, m), 4.22-4.09 (1H, m), 3.09-2.86 (3H, m), 1.92-1 

.82 (1H, m), 1.81-1.58 (3H, m) ; 

MS (ESI) m/z: 450 (M+H)+0 
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[0305] 7) cis —5 ——4— (h -

3- {1- [4- ev^y-2-4 e^'j^y 

-4-4)1} -1, 4, 5, 7-Th7tKP-6H-t7V*P [3, 4-

b] 

[0306] [jb48] 

[0307] cis-1- (^7x-5-tKP*:>4- (h'j7^P 

p<^U) -3- {1- [5- (h'j7MP^f^) tf'J vy- 2 ->TJU] 

Vy-A -4 )l} -1, 4, 5, 7-Th7tKP-6H-k7V*P 

[3, 4-b] tf'j vy- 6 -tfvcDftfey ic, ##^12 4 

Cis-1- (^7x - 5 - \L KP^^-4 — ( h 'J 7JltU 

-3- {1- [4- (K'J7^P^fJl/) \fx)Vy-2-4)11 

e^\)Vy-A-4)l} -1, 4, 5, 7-Th7tKP-6H-k7V*P 

[3, 4 — b ] tf'J S^y— 6 ~ty ( 2 6 m g % 0. 042mmo I) 

INT. *I=E^t) (14m 

g, IX$: 74 %) £?#fc0 

[0308] 'H-NMR (400MHz, DMS0-d6) 8: 12.19 (1H, s), 10.53 (1H, s), 8.33 (1H, 

d, J=5Hz), 7.13 (1H, s), 6.85 (1H, d, J=5Hz), 5.51 (1H, d, J=4Hz), 4 

.62-4.49 (2H, m), 4.47-4.41 (1H, m), 4.21-4.10 (1H, m), 3.10-3.00 (1H 

, m), 3.00-2.86 (2H, m), 1.89-1.80 (1H, m), 1.78-1.57 (3H, m) ; 

MS (ESI) m/z: 450 (M+H)+0 

[0309] (##0ij 2 5) 3 - [ 1 - (t e r t - 7" S JUtf-JU) 'J Vy 

-A-4J11 -1- (^'71 - 5-tKP^>-6-^^rV-
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4- -4, 5, 6, 7-jh7tKP-1H-l^7 

Vn [3, 4-b] tf'j Vy- 5 

[0311] ##0iJ1 3 tltc 4 — [1- {Vy 

-4- ( h U 7>'U^PP<51>'U) -4, 5, 6, 7-f h7tKP-1 H-tf 
74/P [3, 4-b] \fyvy-3 -oil if^Wy-i -tubtfymt 
e r t — y'TJl (2. 92 g, 5. 27mmo I) , RZf, fJU ( 

0. 6 6 5 m U 7. 90mmo I) fflTHF (50mL) - 7 8 

"CtCTUfOAyy V7°Pt°>/U7$ K (^*+f>-TH 14. 5m 

U 15. 8mmo I) ^;1TU 3 0# 

mmWLtco Mn^u-es 
miidiu Jx-entikL. mm 
®lfc o U ti?)\/t7 P^ h^77 < — [NH-^'Ji] 

: ^PPy^>/^y-^= 100/0-90/10 ( 

V=7*/jLy h) ] -effMLT. 

[0312] ±IE^(CTt#^tl/c^^^^©TH F (50mL) M(CN 1, 8-

V7*f\f*/<7 P [5. 4. 0] -1 -Oy^-ty (J-MTs DBU^t^o 1 

. 5 7 m L % 10. 5 m m o I ) „ (1S)-( + )-(10-^j>77-

TJUtfv—JU) x)Vy {0. 7 2 5 g, 3. 1 6mmo I) , Jktfs 

(1 R) - (-) - (1 o-tiyy 7-x)ifr-)i) x*wi)*/y (o. 
7 2 5 g % 3. 1 6mmo I) 2 mmmW L/c0 

^nkitTyt-OJx^^m^ ssiifju*ettaiu 
f£fflj^I£7.KII^ K 'J 0 A7k®fcX.V(&fil'&&7k-eMX&G& u mMtimt- h 

[0310] [fc49] 

N 
Boc 
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/1-90/10 (V^x> h) ] -effMLT. *I§E^t) (2. 7 7 g 

, TO : 8 4 %) £?#fc0 

[0313] 'H-NMR (400MHz, DMS0-d6) 8: 11.52 (1H, s), 7.38-7.17 (10H, m), 6.86 

(1H, s), 4.12-3.89 (3H, m), 3.73 (3H, s), 2.89-2.67 (3H, m), 1.81-1. 

29 (4H, m), 1.39 (9H, s)Q 

[0314] (##$!] 26) ( + ) — 4 — [ c i s — 1 — (i/~? JL—JV?'. -fJU) — 5 — 

tKP^r,>-6-t^rV-4- (h 'j7MP^fJl) -4, 5, 6, 7-

T h7t KP - 1 H-tf7V*P [3, 4-b] tf'J 3 -4 A] 

vy-\ -tuitfyitt e r t 
[0315] [>fb50] 

N 
feoc 

[0316] ##00 2 5 (CTM^^tl/c3 - [1 - (t e rt-7"h 

i»-4--T JU] -1- (^7x"jU^fjU) - 5-th'P^>-6 

— *V — 4 — (h'J7Jl/tP^fJl/) -4, 5, 6, 7-fh7th'P-

1 H-t7V"P [3, 4-b] £°'Ji;y-5-t)Jl>rfym*TJl> (4. 36 

g% 6. 9 4 m m o I ) 0 1 , 4 — dp+f > ( 5 0 m L) „ Bz.Zfs 7.K ( 2 

0 m L) TKSHb D ^7 A—TKfflt (0. 8 7 3 g, 20. 8m 

mo I) 5 0°C-e 1 mmmWLtco J5J&&£^3i-C>%£PU tSffl 

Siifu 

K "J 7A7K;^Mt/tSffl^7K-ejilI^^}f U h 'J 

7 Ls MJ±~F(CTS mS Lfc0 t# ^ U ^3 f )\/~ti 

: ^t>/ftSli^l/=9 5/5-5 0 
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/5 o miMLT. 
[0317] (1. 2 3 g ) 

$U IET, ?#£>ftfc 

5^7^ ̂ :7 7T>ILC [^)7A : C h i r a I f I ash IC (30mm 

i. d . x 100mm) ; y-f -tzJUttS^ V/l£ y — 

JU= 9 1 /9% 2&5£: 1 2mL/#] TltMLT. *I§E^t) (0. 55 g 

s JM : 2 7 %s ^mtz0 

[0318] PLC [i)7A:Ch i ralpak IA (4. 6mm 

i. d. x 2 5 0 m m) ; $4 tM±M. : ^V>/ I P A = 7 

0/3 0, >1ft5£l. 0 m L/#] ^ffllNT)iy^L/c0 

[0319] ft^MJt9 9%J2Lt : 4. 3#) ; 

[a]D25 = +35° (DMF, c=1.00)o 

[0320] (^»yi8) ( + ) -c i s-5-th'P^r>>-4- (h'j7J^P^ 

TJi) -3- {1- [5- ( h u yjvtn^TJi) e=>Vy-2-4tf 

^)Vy-4-4 )\s] -1, 4, 5, 7-Th7tKP-6H-t7V*P [ 

3, 4-b] e°'j^y-6-ty 

[0321] [>fb51] 

[0322] 6lZXm&$tlfc ( + ) -4 - [c i s - 1 - (^7x"jUp<f 

Jl) - 5 - t: KP*^>-6-t^V-4 - (K'j7^P^fJI/) -4, 5 

, 6, 7-jh7tKP-1 H-^VP [3, 4-b] e°'J^y-3-4 

JU] Vy- 1 e r t -y'TJl ( I 2 1 m g, 0. 2 1 

2mmo I) (DW (5 m L) % $.TJ\ T7"tz h — h U JU (2mL 
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) 0 P P K 'J ^ (72. 3/xL, 0. 573mmo 

I ) s 3 7 S U 7 A ( 7 3 . 1 mg, 0. 488mmo I) ^ JD 

x.. ^(CT4 0t^H#U/co )1ET(CT. 

WkMT K U OATK^MMH?1 

MTKW^-h'^A-e^tUs }$J±"RCTs 

L/co 

[0323] t#^tl/c^;l©DMS 0 (2mL)^(:, 2-?PP-5- (K'J7^ 

^ f )V) t°7vy> (3 1 . 4 yu, u 0. 2 5 4 m m o I ) % $.TJ\ N , 

N -yy V7°P t°;uxf > (54. 1 yu, U 0. 3 1 8 m m o I ) £ 

1 ^©SSIt»SL/co 

7K^tSffl^7K-elHI^}f L. |7WIit h U 

J£U ;$ET(CT, &m%g£Ltc0 

7h^77<- : A^>/ftii^=9 5/5 - 5 0/5 0 

(^7^x>h) ] -efiMLt. 

[0324] ±lB^i^^Tt#^tl/c^^ra^©y^PP^^> ( 2 m L) K 
'J y (0. 1 1 3 m L% 0. 7 0 7 m m o I ) % JkZf, h 'J 7^ 

^•Mt(1. 3 5mU 17. 7mmo I) L 

tco K U 7ATK 

7AtCTf£'JtU METICT, %bUtcWik^, is'Jti? 

)lt>^ A^P7 h^77^ - [)§!±!}^ : 1 0 0 

/ 0 — 9 5 / 5 W=?V^y h) ] (CTfiMLT. (6 6mg, 

TO : 71 %, ttmtco 
[0325] [a]D25= +13° (DMF, c=1.00)o 

[0326] (mfe^JI 9) ( + ) -c i s-5-tKP^>-4 - (MJ7J^P^ 

T)\s) -3- {1- [6- (h'J7MP^f^) b0'jy^>-3--fJU] 

i^y-4 - 4 A) -1, 4, 5, 7-Th7tKP-6H-k7V*P 

[3, 4-b] tf'J S/>- 6 -tfV 
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[0327] [fc52] 

H 

[0328] 2-^PP-5- \f.=y V 3-^P 

P — 6 — (50. 6 m g % 0. 277m 

mo I) *I§E 

(7 Omg, TO : 6 9%, £?#£„ 

[0329] [a]D25 = +12° (DMF, c=1.00)o 

[0330] (HMJ2 0) ( + ) - 6- {4 - [c i s-5-kh*P^>-6-^^ 

V — 4 — ( h U 7;U^P^f;U) -4, 5, 6, 7- j h7t h'P-1 H-

\Z=?Vu [3, 4-b] £°>J i?>- 3 - 4 A] -4 )\/) -4 

- (K'j7^P^fJl/) tf'J $/>- 3 -till#- h IUU 

[0331] [<b53] 

[0332] 2-^PP-5- (K'j7^P^fJl/) Vy<Dft*> V (C, 6-^P 

P — 4 — (K'j7^P^fJl/) tf'J $/>- 3 K <JJl> (4 3. 9 

mg% 0. 2 1 2 m m o I ) ^Jfe^U 1 8 (ClEt^ tlfcjj)££ IU§ 

lCJ5J&£frl\ (5 6 m g % TO: 6 8%, * %tc 
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[0333] [ a ]D25 = +18° (DMF, c= 1.00)o 

[0334] (^Jte0!l2 1) ( + ) -c i s-5-tKP + y-4-

TJl,) -3- {1- [2- (h'J7MP^^) 5-fJH 

S/y-4 -1, 4, 5, 7KP-6 H-b°^x/P 

[3, 4-b] tf'J 6 

[0335] [fc54] 

[0336] ##$J2 6(CT§^i£tlfc ( + ) -4- [c i s-1 -

Jl/) - 5 - £ KP*v~ 6-t^rV-4 - ( K 'J 7Jl/t P / T)V) ~4, 5 

, 6, 7-f h7tKP-1 H-t7V*P [3, 4-b] 

)l>2 v>~ 1 -J3)]/#>& t e r t -7T)V (0. 52g, 0. 91 

mmo I) ©sy^PPy^> (25mL) % JkZf, Tiz h — S 'J JU (1 Om 

L) ^ P P h 'J (0. 3 1 m L % 2. 5mmol 

) , JkXfs MJ 7A (0. 3 1 g, 2. 1mm o I ) ££[]*., ^ 

lCT2 0^r^it#U/co )iJ±T(CT, fSfOj^StTKH^ 

K 'J OAV&mbs mi±TIZX. o 
[0337] # £tl/c$t;f©DMS 0 (3 0mL);§^(C, 5-^PP-2- ( MJ 7 

)Vt P ̂  31 JU) tO|J$S/>(0. 37mLs 2. 0 m m o I ) x &£/\ D B 

U (0. 6 2mLs 4. 2mmol) 7 0 °CKT 1 8 L/c 

o SIRU ^7X«s 

Mi~ K 'J ^A-c&*£U ;iil±T£T, nhntcB^^'J 

^^f;^7A^P7 h^77< - DgtM*® : 9 5 
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/5-5 0/5 0 ] -effMLT. 
[0338] ±.l^mzX%btltc^^mW(DV^UU^^y (3rnL)mmzs h 

U > (0. 2 0 0 m L% 1. 2 6 m m o I ) % JkX$, h U 7JU:tf" 

• Itlt (1. 0 m L % 1 3mmo I) ttlNX, IiIlUCT 1 L/c0 Jx 

K U 7ATK;^£ 

flP*.#>$U h U 7 A(C 

T$£'JtU ;1J±T(CT, 

A^7P7h^77^ - D£d}^& : Mtxf>/U/p<^y->/U= 5 0/5 0-

0/10 0 (V^^X>K) ] (CTffMLT. *I§E^t) (0. 1 1 g, Jjx 

m: 2 6%, £?#£„ 

[0339] [ a ]D25 = +7. 2° (DMF, c=1.00)o 

[0340] (HMJ22) (+) -c i s-3- [1 - (5-^PPtr•;$;>-2-

-fju) tr^'jy>-4--rJU] - 5-tKp^>-4 - (KU7^p^f 

)l) -1, 4, 5, 7-Th7tKP-6H-t7V*P [3, 4-b] t°'J 

y > — 6 — t y 
[0341] [fc55] 

[0342] 5-^PP-2- (K'j7^P^fJb) tf'J (C, 5-^7 

P P — 2 — 7JU:tf" PtfU^V (55. 8/xL, 0. 556mmo I) 

Xs 7o°c-ei smmmnt&itfrviz, ^-ci^iSftu Mifctt 
^wy21 (39 

mg, TO: 4 4%, £?#£„ 

[0343] 'H-NMR (400MHz, DMS0-d6) 8: 12.20 (1H, s), 10.53 (1H, s), 8.11 (1H, 

CI 
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d, J=3Hz), 7.58 (1H, dd, J=9Hz, 3Hz), 6.91 (1H, d, J=9Hz), 5.51 (1H, 

brs), 4.45-4.37 (3H, m), 4.18-4.10 (1H, m), 3.04-2.97 (1H, m), 2.92-

2.81 (2H, m), 1.84-1.58 (4H, m) ; 

MS (ESI) m/z: 416 (M+H)+0 

[0344] [ a ]D25 = +12° (DMF, c= 1. 01 )Q 

[0345] (#^2 7) cis-1- (*7? - 5-th'P^>-3 

- (tf^'j Vy-A -4-4- ( h u - i, 4, 5, 

7-Th7tKP-6H-t7V*P [3, 4-b] tf 'J *7y - 6 -* y(D% 

[0346] [fc56] 

[0347] 6{ZXm^tltc ( + ) -4 - [c i s - 1 - 077JL-)1?(T 

Jl) - 5 - t: KP*^>-6-t^V-A - (K'j7^P^fJl/) -4, 5 

, 6, 7-jh7kKP-1 H-^VP [3, 4 — b] kf'J S7y— 3 — 4 

JU] *7y- 1 e r t -??)\, (3. 2 0g, 5. 6 1 

mmo I) (DV 9 UU *P y (1 OOmL) „ RXf, j7 iz h — h U JU (30 

m L) ^PP h U (1. 4 2 m L% 11. 2 mm 

o I) , RXfs B OitT KUr>A(1. 6 8 g % 11. 2mmol) 

. ̂ -e2 0trP^f#L/co N-yy V7°pn°;uxf (2 

. 8 6 m L% 16. 8mmo I) , RXf, 7j< (1 5 m L) JfhWXT, MEET 

(CTs o %bntcmk\,Z*7<7UU*$y (1 5 0 m L) 

*.TiS#U */i!±!t)£3IXLT. (2. 0 0 g % TO: 7 6%, 

zmtc0 

[0348] 'H-NMR (400MHz, DMS0-d6) 8: 7.41-7.11 (10H, m), 6.80 (1H, s), 5.86 

N 
H 
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(1H, d, J=4Hz), 4.60-4.55 (1H, m), 4.16-4.07 (1H, m), 3.33-3.21 (2H, 

m), 2.99-2.87 (3H, m), 2.03-1.66 (4H, m)0 

[0349] (##$!] 2 8) c i s —1— —5 ——4 

- (K'j7^P^fJl/) -3- {1- [6- (K'j7^P^fJl/) £°'J 

Vy-3-4)\s~\ )\s} -1, 4, 5, 7-jh7kh'P 

— 6 H-tf7V*P [ 3 , 4 - b ] tf U - 6 - ty(D%^mt 

[0350] [fc57] 

[0351] ##0!|2 7 (CTS^sL/cc i s-1- (^7 i " fJU) - 5- tKP 

**>-3- y>-4->rJU) -4- (h'j7^p^fjb) - i, 

4, 5, 7-Th7tKP-6H-k7V*P [3, 4-b] 

^ (0. 1 3 8 g % 0. 293mmo I) CDDMSO (3m 

L) ^-eDBU (87. 6 ju. U 0. 5 8 7 mmol)1 Rt/ 

, 5—7 )\zt P — 2 — (K'j7^P^fJb) (51. 9MU 0 

. 4 4 0 m m o I) ^^3 0#^. >£>£ 6 0 °CT 8 Ltc0 

MUfco MJ* A-?*£*£ U ;IET, 

o h^77^-

>/»if^=9 3/7-5 5/4 5 (V^x>h) ] TltMLT. *1 

mt-£M (0. 135g, IX$:751 £?#fc0 

[0352] 'H-NMR (400MHz, CDCL3) 8: 8.32 (1H, d, J=3Hz), 7.90 (1H, s), 7.50 ( 

1H, d, J=9Hz), 7.39-7.34 (6H, m), 7.19 (1H, dd, J=9Hz, 3Hz), 7.15-7.1 
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0 (4H, m), 6.66 (1H, s), 4.55 (1H, d, J=7Hz), 3.96-3.81 (3H, m), 3.72 

(1H, s), 3.04-2.97 (2H, m), 2.87-2.79 (1H, m), 2.04-1.85 (4H, m)0 

[0353] (HMJ2 3) ( + ) -c i s-5-fc KP**>-4- (hU7^P^ 

TJl) -3- {1- [6- k?'J*S>-3 -4)V\ tf 

)\s] -1, 4, 5, 7-Th7tKP-6H-t7V*P [ 

3, 4-b] e°'j^y-6-ty 

[0354] [fc58] 

[0355] 8lZXm&$tlfcc i s-1- (iJ? JL~)1 * T)l) -5-UK 

• **>-4- ( K 'J yJUt P ̂  T)V) -3- {1- [6- (hU7^P^ 

TJl) e'J^y-3 -4)V\ e^)Vy-4-4 )\s} -1, 4, 5, 7-T 

h7tKP-6H-k7V"P [3, 4-b] 

1 4 0 m L% 0. 877mmol) (DW UU)L *P y (4mL) ^ 

St' K "J -J )\/t Pltlt (o . 8 m L % 10 mmol) 4 5 

L/co ;$J±T(CT. J5J&^&0^&£g£L. %bti/c^KcMUfJk 

Rtfs #&L. 

/#•Ls K U OA«L, ;$J±T(CT. M^SSLfco %bti 

h^77< -

i^JU=8 3/1 7 -0/1 0 0 (V^^x>K) ] -effML. *I§E^t) 

(8 8. 9mg, |X$:901 £?#fc0 

[0356] 'H-NMR (400MHz, DMS0-d6) 8: 12.24 (1H, s), 10.54 (1H, s), 8.46 (1H, 

d, J=3Hz), 7.64 (1H, d, J=9Hz), 7.47 (1H, dd, J=9Hz, 3Hz), 5.52 (1H, 
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d, J=4Hz), 4.45 (1H, dd, J=7Hz, 4Hz), 4.20-4.05 (3H, m), 3.06-2.91 ( 

3H, m), 1.87-1.73 (4H, m) ; 

MS (ESI) m/z: 450 (M+H)+ ; 

[ a ]D25= +7.5° (DMF, c=0.958)o 

[0357] (HMJ2 4) ( + ) - {4- [cis-5 - KP 

-6-**7-4- ( h U -4, 5, 6, 7-Th7th* 

p-1 H-tf7V*P [3, 4-b] tf'J 3 --HU] tf^'J^y-l-

-< ;u} tf u > - 2 - ti iitf- h u 

[0358] [>fb59] 

[0359] ##0!J2 7 (CTS^L/cc i s-1- (^7 i " fJU) -5-kh'P 

*S/-3- (b^'J i»-4 --TJU) -4- (h 'j7J^P^f^) -1, 

4, 5, 7-Th7tKP-6H-t7V*P [3, 4-b] 

^ (0. 2 1 2 g % 0. 451 mmo I) ©DMSO (2m 

L) mmmz, DBU (O. 135mL, 0. 9 0 1 m m o I ) % Jk 
xfs 3, 5 -Vyjitn ev vy- 2 -t>)ift- h <JJI> (9 4. 7g% 0. 
6 7 6 mm o I ) 6 6 L/c0 JU^mR 

U U K U 

s )1J±T(CT, o U h 

[)§!±!}^:^*Ht>/Mli^U=9 3/7 -5 0/5 0 (V 

^x>h) ] -effMLT. 

[0360] cis-1- (^7x -5-tKP + ̂ >-4- (K'J7J^ 

P^fJU) -3- {1- [6- (K'j7^P^fJl/) tf'J 3~4)l 
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] e^Wy-4-4 )l} -1, 4, 5, 7-rh7tKP-6H-e7V" 

• [3, 4-b] ±§E}#mc 

mMM2 3(C§E«^ftfc;^£<h^mcj^ 
£frl\ mmk-sm (8 4. 8 g, TO: 44%, £?#fc0 

[0361] iH-NMR (400MHz, DMS0-d6) 8: 12.20 (1H, s), 10.54 (1H, s), 8.36-8.35 

(1H, m), 7.45 (1H, dd, J=14Hz, 2Hz), 5.53 (1H, d, J=4Hz), 4.46-4.43 

(1H, m), 4.23-4.11 (3H, m), 3.12-3.04 (3H, m), 1.88-1.65 (4H, m) ; 

MS (ESI) m/z: 425 (M+H)+ ; 

[ a ]D25 = +14° (DMF, c=1. 01 )Q 

[0362] (HMJ2 5) ( + ) -c i s —5 —HKP^>-4- (hU7^P^ 

TJi) -3- {1- [2- ( h u £°'J $¥y-4 -4)i~\ 

*Jy-4 -4)1} -1, 4, 5, 7-Th7tKP-6H-t7V*P 

[3, 4-b] tf'J *jy- 6 -ty 

[0363] [fc60] 

[0364] 3, 5 -*/7)\,*n tf'J Vy- 2 h 'JJUCDftfey IZ, 4-^P 

• - 2 - h <J $i/y (0. 1 2 3 g % 0 . 676mmo 

I) SrffllNT. *I§E^ 

tl (0. 1 2 1 gs TO : 6 0 %, £?#£„ 

[0365] 'H-NMR (400MHz, DMS0-d6) 8: 12.17 (1H, s), 10.54 (1H, s), 8.34 (1H, 

d, J=7Hz), 7.13 (1H, d, J=7Hz), 5.52 (1H, d, J=4Hz), 4.74-4.30 (3H, 

m), 4.21-4.12 (1H, m), 3.16-2.99 (3H, m), 1.91-1.57 (4H, m) ; 

MS (ESI) m/z: 451 (M+H)+ ; 

[ a ]D25 = +12° (DMF, c=1. 01 )Q 



WO 2015/087994 86 PCT/JP2014/082943 

[0366] (##002 9) c i s —1— x. —5 —tlKP*^ —4 

- (K'j7^P^fJl/) -3- {1- [5- (K'j7^P^fJl/) -1 

, 3, 4-f7^'7V-Jb-2-4)V\ e^)Vy~ A-4 )\/} -1, 4, 

5, 7-Th7tKP-6H-t7V*P [3, 4-b] kf'J *>* V - 6 - * V 

[0367] [>fb61] 

[0368] #^2 7 (CTS^L/cc i S-1- (^7 I " fJU) - 5- tKP 

**>-3- {e^)Vy-4-4 )\s) -4- (K'j7^P^fJb) -1, 

4, 5, 7-Th7tKP-6H-t7V*P [3, 4-b] t°'J^>-6-

* (0. 2 1 2 g % 0. 4 5 1 mmo I ) 0DMSO (1m 

L) DBU (0. 1 3 5 m L % 0. 9 0 1 m m o I ) , & 

Xfis 2-^PP-5-h'j7Jl/tP^f;i/-1, 3, 4-f7^7V"-Jl/ ( 

0. 1 2 7 g % 0. 6 7 6 mmo I) 1 8 mmtm L/c0 

tSffl^7j<-e3 0^}f u 

mj±Tizx, »§iifco ?#e>ftfcgg5S£*>'j 

p^ h^77< - 9 5 

/5-5 0/5 0 (V^xVh) ] TltMU *I§E^t) (0. 2 0 7 g 

s TO: 7 4%, ^mtz0 

[0369] 'H-NMR (400MHz, CDCL3) 8: 7.40-7.37 (6H, m), 7.13-7.06 (5H, m), 6.6 

8 (1H, s), 4.53 (1H, d, J=7Hz), 4.08-4.00 (2H, m), 3.93-3.85 (1H, m), 

3.69 (1H, d, J=3Hz), 3.39-3.32 (2H, m), 2.92-2.85 (1H, m), 2.04-1.88 

N 
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(4H, m) 

[0370] (HMJ2 6) ( + ) -c i s-5-fc KP**>-4- (hU7^P^ 

TJl) -3- {1- [5- ( h U -1, 3, A-T7V7 

V-Jl-2-4)11 *Sy-4 -4 )D -1, 4, 5, 7-Th7th* 

• — 6 H — tf "7 7 P [3, 4-b] 

[0371] [fc62] 

[0372] ##0iJ2 9(CTM^^tl/cc i s-1- (*>*7 x - JU* fJU) -5-UK 

P*:>-4- ( K U 7JU*P^^JU) -3- {1- [5- (h'J7^P^ 

TJl) -1, 3, 4-f79'7V-Jl/-2-^Jl/] 2/7-4--TJU} 

-1, 4, 5, 7-f h7t KP-6H-t7V*P [3, 4-b] t°'J^7 

- 6 -* (0. 1 9 6 g % 0. 3 1 5 m m o I ) % RXf, K 

4 m L) ISt' K 'J 7 )lt Pltlt (0. 8 m L% 1 0 m m o I ) £: 

JPPU 4 5M#lfco ;1J±T(CT. %bUtc 

Jktfs K U 0A7K;&JPA.S 

L. K U ;$J±T(CT. 

'J h^77 < - [}§l±l}§ 

i : = 8 0/2 0-0/10 0 (V^7x>h) ] T? 

mmLX, mmt-SM (0. 109g, JR$:7 6%, Z%tc 

[0373] iH-NMR (400MHz, DMS0-d6) 8: 12.25 (1H, s), 10.56 (1H, s), 5.54 (1H, 

brs), 4.45 (1H, d, J=7Hz), 4.21-4.12 (1H, m), 4.09-4.01 (2H, m), 3.4 

(0. 2 0 1 mL, 1. 2 6mmo I ) ©'y^PP^V ( 
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2-3.35 (2H, m), 3.14-3.06 (1H, m), 1.93-1.76 (4H, m) ; 

MS (ESI) m/z: 457 (M+H)+ ; 

[ a ]D25 = +8.7° (DMF, c=1. 01 )Q 

[0374] (##0U3O) 5 - {4- [cis-1- (^7 — 5 — t; 

KP*s>-6-**V-4- ( h 'J -4, 5, 6, 7-f 

h7tKP-1 H-e^V'P [3, 4-b] £°>J i?>-3-4 A] 

y-\-o\A -3-/Tjm°'j^y-2 -tuitf- h u 
[0375] Hb63] 

[0376] #^2 7 (CTS^L/cc i s-1- (^7 x " fJU) -5-kh'P 

*i/-3- {e^)Vy-4-4 )\s) -4- ( S'J 7JU*P^f JU) -1, 

4, 5, 7-Th7tKP-6H-k7V*P [3, 4-b] 

* (0. 2 1 2 g % 0. 451 mmo I) ©DMSO (2m 

L) (0. 7 3 4 g % 2. 2 5mmo I) , 

RXfs 5-^UU-3-/TJm°'J^y-2-tiJU^- h'JJU (0. 206 

g s 1. 3 5mmo I) 1 5 0°Ct2 JxJ 

£%£-?)££PU/C&% mm^TJu-emKbs %butc 
MJ* A-?*£*£ U mj±TizX, o ?#£ 

h^77^- : ^*y-y/m 
iif JU=9 2/8-5 0/5 0 (y^x>h) ] TltMLT. *I§E^ 
tl (0. 2 2 6 g, TO: 8 6%, £?#£„ 

[0377] 'H-NMR (400MHz, CDCL3) 8: 8.14 (1H, d, J=3Hz), 7.40-7.36 (6H, m), 7 

CN 
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.12-7.06 (5H, m), 6.91 (1H, d, J=3Hz), 6.69 (1H, s), 4.53 (1H, d, J=7 

Hz), 3.94-3.86 (3H, m), 3.69 (1H, d, J=3Hz), 3.08-3.00 (2H, m), 2.89-

2.81 (1H, m), 2.45 (3H, s), 2.02-1.80 (4H, m)0 

[0378] U 2 7 ) ( + ) -5- {4- [c i s-5-t 

V — 4 — ( h U -4, 5, 6, 7-Th7kh'P-1H-

[3, 4-b] tf'j vy- 3 -4)V\ vy- i -4)\A -3 

- T)\y tf u Vy-2 -tlJltf- h U JU 

[0379] [fc64] 

[0380] cis-1- OJy -5-th'P^>-4-

P^fJU) -3- {1- [5- (h'j7MP^f^) -1, 3, 4-f7 

^77-^- 2->r JU] *>*:/-4->NU} -1, 4, 5, 7-Th7 

tKP-6H-k7V*P [3, 4-b] tf'J Vy- 6 IC, # 

mm3 oizrm^ntc5- {4- [C \ s-i- C^I-JU^^U) -
5 - t: KP*S>-6-**7-4 - (h'j7MP^f^) -4, 5, 6, 

7-jh7t:KP-1 H-e7l/P [3, 4-b] tf 'J Vy ~ 3 — -f JU] tf 

^ U - 1 - -f JU} - 3 - * fJU tf U - 2 - till#- h U 

(0. 22 1 g, 0. 3 7 7 mm o I ) MMM2 6 

(0. 1 1 5g, TO: 7 3%, 

[0381] iH-NMR (400MHz, DMS0-d6) 8: 12.21 (1H, s), 10.53 (1H, s), 8.30 (1H, 

d, J=3Hz), 7.33 (1H, d, J=3Hz), 5.52 (1H, d, J=4Hz), 4.45-4.43 (1H, 

m), 4.17-4.11 (3H, m), 3.07-2.94 (3H, m), 2.39 (3H, s), 1.87-1.65 (4H 

CN 
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, m) ; 

MS (ESI) m/z: 421 (M+H)+ ; 

[ a ]D25 = +12° (DMF, c=0. 984)0 

[0382] (##$] 31) 5 — {4 — [c i s — 1 — JL~ ){/?<• TJV) — 5 — t. 

KP*s>-6-**V-4- ( h 'J -4, 5, 6, 7-J-

h7tKP-1 H-e^V'P [3, 4-b] £°>J i?>-3-4 A] 

y - 1 -4)\A v - 2 - a jutf- K u 
[0383] [fc65] 

[0384] 5—7 )\zt • — 2 — ( h U 7JU*P^^JU) tf 'J 5-^7 

PP-2-i/7y ̂ 7,y> (73. 4mg, 0. 526 mmo I) T 

, 0m<]2 8izBzm$tifcj5)££mmiz%jfc$:fri\ (132m 
9 % TO: 6 6%, £?#£„ 

[0385] iH-NMR (400MHz, CDCL3) 5: 8.31 (1H, s), 8.12 (1H, s), 7.40-7.36 (6H 

, m), 7.12-7.06 (4H, m), 6.67 (1H, s), 4.54 (1H, d, J=7Hz), 4.50-4.45 

(2H, m), 3.95-3.86 (1H, m), 3.70 (1H, s), 3.24-3.16 (2H, m), 2.94 (1 

H, tt, J=11 Hz, 4Hz), 2.04-1.74 (4H, m)Q 

[0386] (HMJ2 8) ( + ) -5 - {4 - [c i s-5-t h'P^>-6-^ 

7-4- ( h U -4, 5, 6, 7-Th7th*P-1H-

[3, 4-b] tf'j vy- 3 -4)V\ vy- i -ov) 
i/y—2—tih UJI 

CN 

[0387] 



WO 2015/087994 91 PCT/JP2014/082943 

[fc66] 

CN 

[0388] cis-1- (*/7 -5-th'P^>-4- (h U7M 

n*T)V) -3- {1- [5- ( h U -1, 3, 4 -f7 

2--rJU] vy-A--4)D - i, 4, 5, 

tKP-6H-k7V*P [3, 4-b] 6# 

#00 3 1 tltc 5 — {4 - [c i s - 1 - )l) -

5 - t: KP*^>-6-**7-4 - ( h 'J yJUtn^-TJU) -4, 5, 6, 

7-jh7tKP-1 H-^V'P [3, 4-b] tl° <J i?y - 3 - 4JU] tf 

^ U *>* > - 1 - -f )V) \Z=?Vy-2 ~t JI^TK- K u )V(D%^mt (12 8 

mg% 0. 2 2 3 m m o I ) ^Jfe^U 2 6 tltc^ykt IU§ 

£J5]&£fTl\ (7 8 m g % |X$:8 6% ^%tc 

o 

[0389] 'H-NMR (400MHz, DMS0-d6) 8: 12.18 (1H, s), 10.54 (1H, s), 8.58 (1H, 

s), 8.50 (1H, s), 5.53 (1H, brs), 4.68-4.61 (2H, m), 4.45-4.42 (1H, 

m), 4.20-4.11 (1H, m), 3.14-3.05 (3H, m), 1.92-1.61 (4H, m) ; 

MS (ESI) m/z: 408 (M+H)+ ; 

[ a ]D25 = +17° (DMF, c=1.00)o 

[0390] (HMJ2 9) ci s-5-th*P^>-3- [1- (6-7 

VVy-3-4)\s) e^)Vy-4-4)\s~\ -4- ( h u yjvtn^TJi) 

-1, 4, 5, 7-Th7tKP-6H-k7V*P [3, 4-b] 

- 6 - #y<Dyt¥%&# 

[0391] 
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utm 

O 
O 

[0392] 5 - y)itn - 2- ( h U 7 £°'J izs 3-0 

• 6 - #Vy (0. 1 6 7 g % 0. 8 7 6mmol) 

l/NT, 2 8 (CEE1®6^ <h 

o 

[0393] cis-1- (*/7 -5-th'P^>-4- (K'J7J^ 

P^fJU) -3- {1- [5- ( h U 7 JU^P^fJU) -1, 3, 4-f7 

^ZV-JU-2->rJU] vy-A--4)D -1, 4, 5, 7-jh7 

bKP-6H-t7V*P [3, 4-b] £•;*>*>-6± 

^»y2 6(C|E®^tl/c^)i^:^l 
mmt-sm ( 2 9 m g % TO: 14%, 

tCo 

[0394] iH-NMR (400MHz, DMS0-d6) 8: 12.22 (1H, s), 10.54 (1H, s), 8.05-7.94 

(3H, m), 7.51-7.40 (4H, m), 5.52 (1H, d, J=4Hz), 4.64-4.57 (2H, m), 

4.47-4.44 (1H, m), 4.22-4.13 (1H, m), 3.53-3.51 (4H, m), 3.08-2.98 (3 

H, m) ; 

MS (ESI) m/z: 459(M+H)+0 

[0395] (HMJ3 0) ( + ) -c i s-5-th'P^>-4 - (h'j7MP^ 

TJl) -3- {1- [6- (K'j7^P^fJl/) tf'J $i/y-4 ~4 JU] 

e^'Jify- 4-4)1} -1, 4, 5, 7-Th7tKP-6H-t7V*P 

[3, 4-b] e°'j^y-6-ty 
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[0396] Utm 

F3C^N 

[0397] ##^J2 7 IZTWtfkbtcc i s-1- OJ 7x"JUp<^U) -5-kh'P 

**>-3- $/>-4 -4 )l) -4- ( h U -1, 

4, 5, 7-Th7tKP-6H-t7V*P [3, 4-b] 

* y(D%^\^W (2 1 0 m g % 0. 446mmo I ) 0DMSO (5mL 

) 7 A (0 . 5 8 2 g % 1. 7 9 m m o I ) , $. 

Xfs 4—^PP —6— (K'j7^P^fJl/) (0. 1 63g% 

0. 8 9 3 m m o I ) 8 0 °CX 8 L/c0 JP A. 

s 3 dOttHH U &7j<flfc 

mi- h U * A-?*£*£ U ;$J±T(CT. v U 

^^7A^P7h^77^- A + JU= 1 0 

0/0-6 0/4 0 (V^x>h) ] -effMLT. 

[0398] &Xfs K U > (0 

. 1 1 6 m L% 0. 727mmol) (DVO P P ̂  > ( 2 m L ) 

iSTh^MPMI (2mL, 2 6. Immo I) 7. 5 0#^ 

MWLtco ;1J±T(CT. 

K7A7K;^ 7kRXf&ffi-klk7k-zmft$t&[ss 

0 ?#e>ftfcggjs 
U £ P 7h^77^- : ^PP^ y/t 

$j-)i= 10/1] xmmLXs (48m9, w = 24%, 

[0399] iH-NMR (400MHz, DMS0-d6) 8: 12.17 (1H, s), 10.55 (1H, s), 8.64 (1H, 
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s), 7.34 (1H, s), 5.54 (1H, d, J=4Hz), 4.46-4.43 (1H, m), 4.21-4.12 

(1H, m), 3.13-2.97 (3H, m), 1.91-1.58 (4H, m) ; 

MS (ESI) m/z: 451 (M+H)+; 

[ a ]D25 = +10° (DMF, c=1. 02)o 

[0400] (##0!J 3 2) 5 — {4 — [c i s — 1 — (i/~? T)V) — 5 — tl 

KP*s>-6-**V-4- ( h 'J 7)\stn*T)\s) -4, 5, 6, 1 ~T 

h7tKP-1 H-e^V'P [3, 4-b] e°'J^y-3-4JU] 

>- 1 -4)1} tfu vy-3-%jutf- h u 
[0401] Hb69] 

[0402] 5 -?nn- 3 -*TJls£°'J 2 h'JJlsOttfrVlZs 5-

7 U V y — 3 — tl JUTK — h 'J ;K 2 6 . 0 m g % 0. 2 1 3mmo I 

)£^T. ##^!I3 o 8 o°ce 1 mmRtf 1 o o°ce 
50#^J5J&£frl\ (4 2. 7g, JR^ : 7 0%, 

^rt#/c0 

[0403] 'H-NMR (400MHz, CDCL3) 8: 8.46 (1H, d, J=3Hz), 8.25 (1H, d, J=2Hz), 

7.43-7.04 (10H, m), 6.91 (1H, s), 6.71 (1H, s), 4.56-4.51 (1H, m), 3 

.96-3.86 (1H, m), 3.83-3.73 (2H, m), 3.72-3.67 (1H, m), 3.02-2.93 (2H 

, m), 2.87-2.76 (1H, m), 2.08-1.85 (4H, m)Q 

[0404] Mfe®]3 1) ( + ) -5- {4- [c i s-5-tl 6 

7-4- ( h U -4, 5, 6, 7-jh7kh'P-1 H-

n°^7'p [3, 4-b] e°'j^y-3-4ju] vy- i -ov} eu 
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Vy—3 ~t) — K 'J )l 

[0405] Hb70] 

[0406] cis-1- OJy -5-th'P^>-4- (h U7M 

P^fJU) -3- {1- [5- ( h U y)ltn?(T)l) -1, 3, 4-f7 

2--f JU] ^>-4--f JU} -1, 4, 5, 7-fh7 

tKP-6H-k7V*P [3, 4-b] tf'J Vy- 6 IC, # 

mm3 2izrm^ntc5- {4- [C \ s-i- (^I-JU^^U) -

5 - t: KP*S>-6-**7-4 - ( h 'J yJUtn^-TJU) -4, 5, 6, 

7-jh7tKP-1 H-^V'P [3, 4-b] tf 'J Vy ~ 3 — -f JU] tf 

^u *>*>- 1 --f JU} tfu vy-3-tih u (o. 2 
22 g, 0. 3 8 8 m m o I ) 2 6 tl/c^;£<h |f| 

(0. 134g, ®$:85% 

£?#fc0 

[0407] iH-NMR (400MHz, DMS0-d6) 5: 12.24 (1H, s), 10.54 (1H, s), 8.62 (1H, 

d, J=3Hz), 8.31 (1H, d, J=2Hz), 7.81 (1H, dd, J=3Hz, 2Hz), 5.65-5.34 

(1H, m), 4.48-4.38 (1H, m), 4.21-4.09 (1H, m), 4.07-3.92 (2H, m), 3. 

06-2.78 (3H, m), 1.90-1.63 (4H, m) ; 

MS (ESI) m/z: 407(M+H)+ ; 

[ a ]D25 = +9.3° (DMF, c= 1. 01 )Q 

[0408] (##0U3 3) 2-^PP-5 - ( h U 7 Jit P ̂  TJl) tf'J$/>-4-

[0409] 
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CI 

[0410] 2-7PP-5- (K'j7^P^fJl/) tf'J Vy-A--tUl^y^. (0 

. 8 7 0 g % 3. 8 6 m m o I ) % RXf. U7A (0 . 6 4 0 g , 4 

. 63mmo I) fflDMF (10mL) y^TiZX, 

(0. 6 3 4 m L % 3. 8 6mmol) 1 0 L/cft 

X 2 dOttHH U t# ̂  £7j<"C8fc& U h IJ 7At^i L 

s )1J±T(CT, »gilfc o U P^ h 

:MH^U=1 0 0/0-9 0/1 0 ( 

0*^VjLy h) ] (CTffMLT, HIE-fb^tK 1 . 2 2 g, W : 

?#fco 
[0411] 'H-NMR (400MHz, CDCL3) 8: 8.78 (1H, s), 7.68 (1H, s), 7.46-7.36 (5H 

, m), 5.39 (2H, s)Q 

[0412] (##0U3 4) 2- {4- [cis-1- (^7 x " f JU) - 5 - t: 

KP*:>- 6 —**7 — 4 — (K'j7^P^fJl/) -4, 5, 6, 7-f 

h7tKP-1 H-t7V*P [3, 4-b] £°>J i?y-3-4 A] 

y-\-4)\A -5- (K'j7^P^fJb) tf'J ̂ >-4 

yV)\s 

[0413] [^72] 
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[0414] 3-7PP-6- (K'j7^P^fJl/) tf'J yS/VCDfttoyiC* ##0!l 

3 3(CTS^£tl/c2-7PP-5- (h'j7MP^f^) t°'J^>-4 

— JU*J\ VS/JU (0. 9 1 3 g, 2. 83mmo I ) 

0J1 *I§E^t) (1. 0 6 g, JR 

[0415] iH-NMR (400MHz, CDCL3) 8: 8.43 (1H, s), 7.44-7.33 (11H, m), 7.11-7. 

06 (5H, m), 6.86 (1H, s), 6.68 (1H, s), 5.34 (2H, s), 4.54-4.51 (1H, 

m), 4.47-4.41 (2H, m), 3.94-3.86 (1H, m), 3.69 (1H, d, J=3Hz), 3.12-3 

.05 (2H, m), 2.89 (1H, tt, J=11 Hz, 4Hz), 2.01-1.69 (4H, m)0 

[0416] (##0U3 5) 2- {4- [cis-1- (V 7 JL - )l * T )D — 5 — t; 

KP*S>-6-**7-4 - (h'j7MP^f^) -4, 5, 6, 7-J-

h7tKP-1 H-t7V*P [3, 4-b] tf'J Vy- 3 ~4)V\ U V 

y-\-4)\A -5- (h'J7^p^fJb) tf'j */y-4 -tuitfym.^ 

yiJjMDX 

[0417] [fc73] 

[0418] 4lZTm^tltc2- {4- [c i s-1- {VZ> 

) - 5 - t: KP*S>-6-**7-4 - (K'j7^P^fJl/) -4, 5, 

6, 7-f h7tKP-1 H-^V'P [3, 4-b] kf'J *>*:/-3 

] e^)Vy~\ -4 )\y] -5- (K'j7^P^fJb) t°U^>-4-^ 

(250mg, 0. 333mmol) (D^^+fy (4 m L 

) . JkXfs I P A (2 m L) M^Wsltks HPLC : C h i r a I 

m : 7 3%) 
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pak IA (20mm i. d. x250mm) m, *7 4 

m : ^*y-y/ I P A= 7 0/3 0, : 1 8 m L/#] TltMLT, *1 

mtGM (1 OOmg, W: 40%, £?#£„ 

[0419] PLC [i)7A:Ch i ralpak IA (4. 6mm 

i. d. x 150mm) ; $4 -fe M±M. : ^V>/ I P A = 7 

0/3 0, 3&5£1. OmL/#] ^ffllNT)iy^L/c0 

[0420] ft^MJt9 9% : 4. 4 #) 0 

[0421] (HMJ3 2) ( + ) - 2- {4 - [ci s-5-kh'P^>-6-^ 

V — 4 — ( h U 7JU*P^^U) -4, 5, 6, 7-jh7kh'P-1 H-

tr^Vn [3, 4-b] e>ji?>-3- 4A] 1 —r^u} -5 

- (K'j7^P^fJl/) tf'J $/>-4 

[0422] [fc74] 

OWi 
[0423] cis-1- {V7 - 5-tKP^>-4 - (K'J7J^ 

P^fJU) -3- {1- [5- (h'j7MP^f^) -1, 3, 4-f7 

^ZV-JU-2->r JU] b^'J *>*:/-4->NU} -1, 4, 5, 7-Th7 

tKP-6H-k7V*P [3, 4-b] tf'J 6(C, # 

mm3 5izrm^ntc2- {4- [C \ s-i- (^x-^^u) -

5 - t: KP*S>-6-**7-4 - (K'j7^P^fJl/) -4, 5, 6, 

7-jh7t:KP-1 H-e7l/P [3, 4-b] tf 'J Vy ~ 3 — -f JU] tf 

$;>- 1 ->nu} -5- (h'j7^p^fjb) tf'j vy-A -tu\stf 

yWL^<yV)\s(D%¥7&m* ( 1 OOmg, 0. 133mmol, 

) MM®\2 6 
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VJlsBS? a-7 h^77^- [}§l±l mm : ' -)\s= 1 

0/1] (CTffMLT. mmt-SM (60. 2 m g % JR^ : 7 7%, 

ttft) £?#£„ 

[0424] iH-NMR (400MHz, DMS0-d6) 8: 12.16 (1H, s), 10.53 (1H, s), 8.49 (1H, 

s), 7.46-7.34 (5H, m), 7.20 (1H, s), 5.52 (1H, d, J=4Hz), 5.34 (2H, 

s), 4.63-4.56 (2H, m), 4.45-4.42 (1H, m), 4.20-4.11 (1H, m), 3.13-2.9 

9 (3H, m), 1.87-1.57 (4H, m) ; 

MS (ESI) m/z: 584(M+H)+ ; 

[ a ]D25 = +12° (DMF, c=1. 01 )Q 

[0425] (##$! 36) 2— {4 — [c i s — 5 — { [te r t — {V 

JU) *>'JJU] **^>} -1- (^7x"jU^fjU) -6-**7-4- (h 

U7J^P^fJb) -4, 5, 6, 7-jh7tKP-1 H-^'/P [3 

, 4-b] 3->NU] -5- (h'J7Jl/ 

*PP<51,IU) tru Vy — A -tiJitfy 

[0426] [^75] 

[0427] ##$!]3 4 tltc 2 — {4— [c i s — 1 — (S^7 xfJU 

) - 5 - t. KP**>-6-**7-4 - (K'j7^*P^fJl/) -4, 5, 

6, 7-f h7kKP-1 H-^V'P [3, 4- b] kf'J 3->NU 

] 1 --nu} -5- (h'j7^*p^fjb) tr4 

(6 7 Omg, 0. 894mmo I) CDDMF (5 m L) 

te rt-7fJk>7fi^PP^>7> (0. 4 0 4 g % 2. 68 

m m o I ) % JkZfs -Y $ (0. 24 3 g, 3. 57mmol) £ JQ 
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MBTIZx, 
tco h^77^-

>/MH^U=1 0 0/0-8 5/1 5 (V^^X>K) ] xmrn^x, 
mmt-sm ( 6 7 3 m g , W : 8 7 %) £?#£„ 

[0428] 'H-NMR (400MHz, CDCL3) 8: 8.43 (1H, s), 7.74 (1H, brs), 7.45-7.32 ( 

11H, m), 7.19-7.16 (2H, m), 7.13-7.10 (2H, m), 6.87 (1H, s), 6.62 (1H 

, s), 5.35 (2H, s), 4.59 (1H, d, J=7Hz), 4.49-4.38 (2H, m), 3.68-3.60 

(1H, m), 3.14-3.04 (2H, m), 2.86 (1H, tt, J=11 Hz, 4Hz), 1.99-1.72 (4 

H, m), 0.91 (9H, s), 0.14 (3H, s), 0.08 (3H, s)Q 

[0429] (##$!]3 7) c i s —1— {V~J x. —JU/ -fJU) — 5 — t: H'P^P'y - 3 

- {1- [4- (b^'J Vy- 1 -5- (h'j7^P 

*/y-4 -4)i} -4- (h U7M 

-1, 4, 5, 7-Th7tKP-6H-t7V*P [3, 4-b 

] e°'j^y-6-ty 

[0430] [fc76] 

[0431] ##0J3 6 tltc 2 — {4 - [ c i s - 5 - { [ t e r t - 7> 

JU ^>IUU] -1 - (*>*7 -6-**7 

-4- ( h U 7^*0^^^) -4, 5, 6, 7-f h7kKP-1 H-tf 

=>Vu [3, 4-b] e'J^y-3 -4)V\ e^)Vy-\ -4 )\s} -5-
( h u yjvtn^TJi) e^Vy-A-tDiftyWi^yVii (6 7 0mg% 

0. 7 7 5 mmo I) (2 0mL) MC, 1 0%/^^OA 
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(3 0 0 m g ) £ip*.% 5 L/c0 

)$J±T(CT. (6 0 0mg) £ 

?#fco 
[0432] (1 5 0mg) ©DMF (3mL) 

(3 5. 5MU 0. 3 8 8 m m o I ) , 0 -

(7-7f^>V"hU7V-^-1 -N, N, N' , N' -jh7 

U (0. 1 4 7 g % 0. 3 88mm 

o I ) , RXfs N, N-yy V-fnejlJiTJiy^y (0. 13 3mU 0 

. 7 7 5 mm o I) L/c0 JP *.* It 

JU"e3[Uttai Us h IJ ;$ 

J±T(CT. KV 

;u=2/3] -effMLT. *I§E4b 

( 7 9 m g , W : 5 6 %) £?#fc0 

[0433] 'H-NMR (400MHz, CDCL3) 5: 8.37 (1H, s), 7.44 (1H, d, J=25Hz. 4Hz), 

7.37-7.32 (6H, m), 7.11-7.06 (4H, m), 6.67 (1H, s), 6.40 (1H, d, J=4H 

z), 4.50 (1H, d, J=7Hz), 4.45-4.32 (2H, m), 3.92-3.84 (1H, m), 3.77-3 

.59 (3H, m), 3.16-3.14 (2H, m), 3.09-2.99 (2H, m), 2.89-2.82 (1H, m), 

1.98-1.37 (10H, m)0 

[0434] (HMJ3 3) c i s-5-th'P^>-3 - {1- [4- (£X'J^> 

-1 -4 -5- (K'j7^P^fJb) tf'J Vy- 2 -4 )\y 

] */y-4 -4 )l} -4- (K'j7^P^fJb) -1, 4, 5, 7 

-xh7t:h'P-6H-k7V*P [3, 4-b] t°'J^>-6-*> 

[0435] [fc77] 
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[0436] 2- {4 - [c i s - 1 - (*>*7 x " fJU) - 5-th'P+i/-6-

**7-4- ( h U -4, 5, 6, 7-f h7th*P-1 

H-tr^Vn [3, 4-b] tfj3->nu] 1 -ov) 

-5- (h'j7^p^fjb) tf'jy>-4 

tettCDftfeyiC, ##0IJ3 7 (CTS^tl/cc i s-1 - (^7x"JUp<f 

JU) - 5-tKP^>-3 - {1- [4- 1 

JU) -5- (K'j7^P^fJb) tf'J 2 -4 JU] t°^U^>-4-

-fJU} -4- (K'j7^P^fJl/) -1, 4, 5, 7-fh7th'P-6 

H-tf^VP [3, 4-b] (1 1 2mg% 0. 154 

mmo I) %m^Ts mfe0U3 2 *1 

(4 4 m g, JR^ : 5 1 %) £?#fc0 

[0437] iH-NMR (400MHz, CDCL3) 8: 10.72 (1H, brs), 8.44 (1H, s), 6.51 (1H, 

s), 4.74-4.69 (1H, m), 4.55 (1H, d, J=7Hz), 4.44-4.38 (1H, m), 4.16-4 

.07 (1H, m), 3.97-3.89 (1H, m), 3.78-3.73 (1H, m), 3.63-3.56 (1H, m), 

3.21-3.17 (2H, m), 3.13-2.94 (3H, m), 2.01-1.42 (10H, m) ; 

MS (ESI) m/z: 561(M+H)+0 

[0438] (Mi3 8) 4- [4, 5 - V t: K P — 6 -* * V — 4 — ( h U 7 

-4, 5, 6, 7-f h7tKP-1 H-^V'P [3, 4 

- b] tfu vy- 3 --f;u] u - 1 -tuitfym.t e r t -7> JU 

[0439] [<b78] 

[0440] ikmiki- K 'J7A (63 5. 1 2 7 g % 134. 6mmol 

) (D (8 0 m L) 2 - h U if U JU* 

Itxf)V (£$J. Org. Chem. , 2 008^ 17 3#, 6268 

- 6 2 7 8M(C§Ei6£tl/clbl^tk 18. 37g, 84. 13mmol), 

N 
Boc 
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RXfs — J\y (0. 1 4 7 4 m L % 2. 5 24mmo I) 0 h ( 

4 0mL) h >J 7JU* PSiif Jl> ( 1 5 . 07mL 

, 12 6. 2mmo I) ©hJH> (2 0mL) 5 # L 

/ctt. 8 0°C(CT3 0#^if#L/co JSJfo&lCJJC&T. 

ju-ettdi u tf'bti/c^ji^tSffl^TK'e^}# 
U h 'J 7A(CT$£'JtU mi±TlZTs T. >4^11 

(2 3. 6 g) £?#fc0 

[0441] ±IE^(CTt#^tl/c)i^I^t (23. 6g) , Rtf, ##001 2 IZ 

XM&$tlfc4- [5-7SS-1- (is? -1H-t°^x/ 

—)V-3 --TJU] *Jy- 1 e r t -VfJU ( 1 0. 8 

3 g % 25. 04mmo I )©i^y —JU (1 5 0 m L) „ JkZfs Itlt (50 

mD immmnbtco MET^T. 
mbtitcmmzmm^TJitkMPLs f£ffl^i£7KHf MJ^ATIC 

;§Mt/tSffl^7K-elHI^}f L. K U 7A(CT$£'JtU MET 
iZXs »Silfco t#^tl/c^;t(CMtxf 

i;/c*/f!±!t)£3IXLT. ^ ̂ tc. 3)S©;^£MET(CT. g 

£U t#^ft/c^;l^>U;b^r\iU;b^A^P^ h^77< - ^ 

9 0/1 0-5 0/5 0 (V^^x>h) ] iZXmm 

LTs ^(Ct#/cS^^:^1±T^^^^^t#/co 

[0442] ±.l^mzX%btltc^^mW(DV^UU^^y (3 0 0 m L) 
(C% h 'J > (10. 7 m L% 67. 4mmo I) , Rtfs K 'J 7 

JU* Pl^It ( 9 0 m L% 1 1 7 6 m m o I ) ^mUCT 2 0^11# L 

tco MET^CTs f#^tl/c^;t(C^xf JUx-f JU 

M^dr^V^JPx.3 0£f^i£#U £i;/c*/f!±!t)£3IXLT. 

t#/Co 

[0443] ±.i^mzx%bud 2 0mD , TH 
F (4 0mL) ^ /m (<- "C •> — t — VfJU (5. 5 3 

g% 25. 4mmo I ) , JkXfs K U x-fJU j7 $ > (4. 6 9 m L % 33. 
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8 m m o I (3 0ml_) 3 0^}®# 

xfmwkikik-eini^^}# L. K IJ 7 A tzr&m u ;$J±T (c T . 
h^77^- [}§l±l 

mt : 5 0:5 0-0:10 0 h) ] 

(CTffMLT. *I§E^t) (3. 0 9g, W: 44%) £?#£„ 

[0444] 'H-NMR (400MHz, DMS0-d6) 5: 12.24 (1H, s), 10.55 (1H, s), 6.76 (1H, 

s), 5.65 (1H, d, J=4Hz), 4.33 (1H, brs), 4.13-3.99 (2H, m), 3.20-3.0 

9 (1H, m), 2.84-2.59 (2H, m), 1.84-1.76 (1H, m), 1.66-1.46 (3H, m), 1 

.42 (9H, s)0 

[0445] (##$y3 9) 4- [4, 5 - V t: K • — 6 —* * V — 4 — ( h <J 7 

-4, 5, 6, 7-f KP- 1 H-tf^VP [3, 4 

- b] tfu vy- 3 --< JU] u - 1 -t e r t -7> JU 

[0446] [fc79] 

[0447] ##0J3 8(CTM^^tl/c4 - [4, 5 — $/ t K P * - 6 - * * 7 - 4 

- (hU7J^P^f^) -4, 5, 6, 7-rh7kKP-1 H-^V" 

P [3, 4-b] £°>J i?y-3-4 Jls] i?y - 1 -tlJlsrfymt e r 

t — y'TJV (0. 7 9 g, 1. 9mmol) CDifEiitxfJk $.TJ\ ^ $ J — 

JUM^WsitkisVti'fJUlznjkW^Vs ;$J±T(CT. 

5^7^ 7 7 ̂  ^ L C [^)7A : C h i r a I f I ash I A (30mm 

i. d. x 1 0 0mm) \ : '^"tV/ I P A = 

9 0/10, 1 2mL/#] ^IUT, *I§E^t) (0. 3 4g, 

W : 4 3%, £?#fco 

N 
Boc 
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[0448] PLC [i)7A:Ch i ralpak IA (4. 6mm 

i. d. x 2 5 0 m m) ; $4 izM±Ms >/ I P A = 8 

0/20, 3&5£1. OmL/#] L/c0 

[0449] %mm99%&± mmm-. 7. 7#) 0 

[0450] (HMJ3 4) ( + ) -4, 5-ytKP + ̂ >-4- (h'j7MP^f 

)D -3- {1- [5- ( h u yjvtn^TJi) \f.=>*jy- 2 -4 JU] 

IJ ^>-4 _-rJU} -1, 4, 5, 7-Th7tKP-6H-t7V*P [3 

, 4-b] £°>J i?> - 6 -

[0451] [fc80] 

[0452] ##0iJ3 9(CTM^^tl/c4- [4, 5 - V £ K • - 6-* * V - 4 

- (h^J^P^fJb) -4, 5, 6, 7-jh7kh'P-1 H-t°7V' 

• [3, 4-b] £°>J i?>-3-4 A] i?>~ 1 -tlArfymt e r 

t ~ T)KD%^y^'\^W (0. 3 4 g % 0. 8 1 m m o I ) G)V0 P • * $ 

y (6 m L) mMfalZ. ^./miiZXs KU7>'U*PMt (2mL) 2 

mmmwLtco mbutcwmzviLT 
JUJI-T)ujkx?^*y-y%i]\]7Lm4k^-£s mmzTtiyT-isayiz^vm 

[0453] ±3ZmmZTmbtltc'&f&*r3te<DDMSO ( 5 m L) 
, 2-^7PP-5 - (h'j7^pyf^) ^7^V (0. 1 5 m L % 1. 

2 m m o I ) % JkZf, N , N — V -i V 7°P tfJUxfJU j7 $ y (0 . 4 1 m L 

% 2. 4 m m o I) 1 0#^}S# L/ct£s L/c0 S 
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A^P7h^77<- im&mt : ;u=5 0/5 0-0 

/I 000 (V^x>h) ] (CTffMLT. *I§E^t) (0. 3 1 g % JR 

m: 8 2%, £?#£„ 

[0454] PLC [i)7A:Ch i ralpak IA (4. 6mm 

i. d. x 2 5 0 m m) ; $4 izM±Ms >/ I P A = 6 

0/40, 3&5I1. OmL/#] ^ffllNT)iy^L/c0 

[0455] ft^MJt9 9%J^± : 6. 7#) ; 

'H-NMR (400MHz, DMS0-d6) 5: 12.21 (1H, s), 10.57 (1H, s), 8.51 (1H, 

s), 8.50 (1H, s), 6.81 (1H, s), 5.68 (1H, d, J=4Hz), 4.69-4.56 (2H, 

m), 4.37-4.31 (1H, m), 3.46-3.34 (1H, m), 3.11-2.97 (2H, m), 1.98-1.8 

8 (1H, m), 1.83-1.58 (3H, m) ; 

MS (ESI) m/z: 467 (M+H)+ ; 

[ oc ]D25= +3.9° (DMF, c=0. 924)0 

[0456] (HMJ3 5) ( + ) -4, 5-ytKP + ̂ >-4- (h'j7MP^f 

)D -3- {1- [5- (h u 

\) *Jy-4 -4 )i} -1, 4, 5, 7-Th7tKP-6H-t7V*P [3 

, 4-b] tf'J Vy- 6 -*> 

[0457] [>fb81 ] 

[0458] 2-^PP-5 - (K'j7^P^fJI/) \f.=y Vy<Dft*> IZS 2-7 JV 

* P — 5 — (K'j7^P^fJb) k?'Ji/y (0. 4 6 8 m L % 3. 8 9m 

mo I) HMJ3 4 lC§Eii£ft;/c^£ll^CixJfc£?Tl\ *I§E 
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(8 9 0 m g % W : 8 9 %s £?#fc0 

[0459] PLC [i)7A:Ch i ralpak IA (4. 6mm 

o/4o, 3&5£i. omL/#] 

[0460] %mm9 9%j^± = 6. 8#) ; 

[ a ]D25 = +4.0° (DMF, c=1.00)o 

[0461] (HMJ3 6) ( + ) - c i s-5-kh'P^>-3 - [1- (5-^7 

7°Ptf^>H°'J Vy-2)V) e^)Vy-4-4 )V\ -4- (K'J7JI/ 

*PP<fJU) -1, 4, 5, 7-Th7tKP-6H-t7V"P [3, 4-

b] 

[0462] [fc82] 

[0463] 5 iZX m&Ltc c i s-5-th'P^>-3 - [1- (5-^77° 

$/*>-2-4 )l) e^)Vy-4-4 )\s~\ -4- (h 

Pp<fJU) -1, 4, 5, 7-Th7tKP-6H-k7V"P [3, 4-b 

]t°U^>-6-*>(0. 2 4 0 g % 0. 5 4 6 m m o I ) , RXf, h 'J 

xfjU77$>(83. 3yu,L% 0. 601 mmo I) 0THF (24mL) 

, RXfs MlxfJU (6 m L) 0°Ce^PP*It ( + ) -* 

(0. 1 3 9 m L, 0. 6 5 5 mm o I ) COT 2 0#^ ^ 

^-el 6mmm&Ltco ££>£, THF (24mL) 0°C-ehUx 

(83. 3 ML, 0. 6 0 1 m m o I ) % RXf, ^PP*It ( + 

) -/• y^)l (0. 1 3 9 m L% 0. 6 5 5 m m o I ) Ls i;^3 

0 ^^tc. (41. 6^L, 0. 300mm 

i. d. x 2 5 0 m m) ] ^*y-y/ \ p A = Q 
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o I) , RXfs <7UU¥Wi ( + ) (69. 6yu.L% 0. 328m 

mo I) £j£flPU ^-e2 0tP^i#L/co JP;U 

f ju-etttti u K U OA 

^P7h^77-f - Lm&mu : )V= 9 3/7 -4 0/ 

6 0 (y^x>h) ] -effMLT. faz&ihtzit-Sty (0. 1 56g) 

, RXf, ttizm(0. 1 39g) 

[0464] ±§Ei5I^CTf#e>ft;/cftlC^ait"£<b^tl©7-fe h-h IUU (4mL) 
'J> (4 3. 7 IX L% 0. 5 0 2 m m o I ) 1 

60tP^i#L/co ^PP^> (3 m L) £ip*.% 1 0 

£i;/c*/f!±!t)£3IXLT. *I§E^t) (7 0. 2 m g % JR^ : 2 9%, ^ 

£?#fco 
[0465] [ a ]D25 = +8. 3° (DMF, c=0.922)o 

[0466] (#^J4 0) 3- {1- [5- (^7 JU* P P< h *^>) t°'J^>-2-

-fju] tr^'jvy-A--4)D -1- (^7x-;up<fju) -iH-e^v 

—JU- 5 -7$ > 

[0467] [jb83] 

[0468] 1- [5- (K'j7^P^fJb) tf'J *>*:/-2->NU] H°^'J^>-4 

-tDltfym.^TJMDl-tfrVlZ, 1- [5- (^7JU*PP< h*^>) 

y-2-4)11 y>-4 - (WO 2 0 1 3/1 8 7 

F 
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4 6 \yv MClEi^tl/clbl^tk 1. 56g, 5. 19mmol 

JUt: (1. 3 8 g, 5. 34mmol) ##0!) 1 

(2. 04 g, JR^ : 8 

3%) £?#fc0 

[0469] iH-NMR (400MHz, DMS0-d6) 5: 7.99 (1H, d, J=3Hz), 7.41 (1H, dd, J=9H 

z, 3Hz), 7.33-7.19 (10H, m), 6.95 (1H, d, J=75Hz), 6.87 (1H, d, J=9Hz 

), 6.59 (1H, s), 5.31 (1H, brs), 5.17 (1H, s), 4.23-4.20 (2H, m), 2.9 

1-2.84 (2H, m), 2.68-2.58 (1H, m), 1.85-1.80 (2H, m), 1.54-1.44 (2H, 

m)0 

[0470] (##0iJ4 1) 3- {1- [5- h*^>) \^)Vy-2-

4)V\ Vy-A~4 )l} -1- (iyy -4- ( h U 7 

-1, 4, 5, 7-Th7tKP-6H-t7V*P [3, 4 

- b] tf'J ̂ >-6 

[0471] [<b84] 

[0472] &mm4 0lZTW8k$tlt£3- {1- [5- (^7 JU* • h tf'J 

Vy-2-4)1/1 e^'J^y-4 -4)1} -1- (^7x"jUp<fjU) -1 

H - \?.=ysJ—)\,-5 -7$ y (1. 1 7 g % 2. 46mmol) ©x^y-

)V (2 0 m L) mmz, 1, A-*/T+Ft:*/?n [2. 2. 2] *<?$y ( 
5 3 0 m g % 4. 72mmo I) % ;>OU K "7 Alt (1. 3 5 g, 9. 37m 

F 
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. 3 0 g % 9. 0 2 m m o I)£JPPU JPfiM^T. 6 MET 

(CTs si US % <Q tltcWfM.iZ.BWL (1 OmL) ^:JPA.% ^ 

^(CT 1 mmmnistco MET^T. 
h U 0 A7K;^)S;&JPA.S Mtxf jU"e3 0ttl±l U %btltcM^M 

L. MET^CT. mm 
®lfc o ?# £ ftfcggjS£ *> 'J^]^^7A^P7h^77^-[;§l±l;^ 

: )\s= 1 0 0/0-5 0/5 0 (^^iVh) mtM 

U h^77^-[N }§|±l}§ 

& : jU= 1 0 0/0-5 0/5 0 (^^iVh) mi 

1LT, *I§E^t) ( 1 . 3 5 g, W : 9 2%) X%tc0 

[0473] 'H-NMR (400MHz, DMS0-d6) 5: 11.18 (1H, s), 7.99 (1H, d, J=3Hz), 7.4 

1 (1H, dd, J=9Hz, 3Hz), 7.36-7.17 (10H, m), 6.95 (1H, d, J=74Hz), 6.8 

8 (1H, d, J=9Hz), 6.81 (1H, s), 4.30-4.25 (2H, m), 4.09-3.98 (1H, m), 

3.15-3.08 (1H, m), 2.94-2.81 (4H, m), 1.91-1.77 (2H, m), 1.72-1.51 ( 

2H, m)0 

[0474] (##0iJ4 2) 3- {1- [5- (^7 JU* • h *^>) \^)Vy-2-

<i)V\ e^)Vy-4~< )\s} -1- (^7 -5-th'P# 

i>-6-**7-4- ( h 'J y )\ytU^T)\y) -4, 5, 6, 7-fh^t 

KP-1 H-t7V*P [3, 4-b] tf'J Vy- 5 -tUV^yW^TJl 

[0475] [jb85] 
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[0476] ##004 — {1- [5- (^7 JU* P h *^>) tf'J 

*>*:/-2->nu] y>-4--rJk -1- (^7x-jup<f,/u) -4 

- (h'j7^P^^) -1, 4, 5, 7-rh7tKP-6H-e7V" 

• [3, 4-b]H°'J^>-6-*>(1. 2 8 g % 2. 1 4 m m o I ) © 

THF (2 0mL) mWHs/*• fJU (0. 30mL% 3. 6mmol 

) £JPPU - 7 8°C(C)££PL/cm, K (^*+f 

>-THFi§E 5. 9 0mU 6. 43mmo I) ^;1TU 0°CSf# 

/mU f©tt3 0OT^Lfco 

flp*., ititxfju-e3 notttti u 
U ;$J±T(CT. 0 U 

7< - [NH-i/iJjb >f)W :*J<7UU*$ y/t $ J~)l= 1 0 

0/0-90/1 o (y^x>h) ] -effMLT. 

[0477] ±§E}#mCTt#^ftfc^J5£^{*©T H F (1 OmL) «N DBU ( 

1. 23mU 8. 2 5 m m o I ) „ (1S) - ( + ) - (10-^>77 

— TJUtfv—JU) 'Ji/V (1 5 7mgx 0. 6 8 4 m m o I ) % Jktf 

s (i R) - (-) - (i o-tiyy y-xju^-ju) t**fV')Vy (1 

5 5 m g % 0. 676mmol) ISt' 2 0^}!# L/c0 

m\\Mt7y^-0A7Y.m^1]WX, MtxfjU-e3 0ttl±l L. %btitcM 

o 'J t)?)lst)7A? h^77 < - [N 

H—>'J;b^k MM®: ̂ pp^>/^y-^=i 00/0-9 

0/1 0 (y^x>h) ] VmrnUZs (5 5 8mg, W: 

3 9%) %mtco 

[0478] 'H-NMR (400MHz, DMS0-d6) 8: 11.48 (1H, s), 7.95 (1H, d, J=3Hz), 7.3 

6 (1H, dd, J=9Hz, 3Hz), 7.32-7.12 (10H, m), 6.91 (1H, d, J=75Hz), 6.8 

5-6.81 (2H, m), 4.28-4.17 (2H, m), 4.10-4.03 (1H, m), 3.69 (3H, s), 2 

.89-2.77 (3H, m), 1.86-1.82 (2H, m), 1.47-1.35 (2H, m)0 

[0479] (#fi4 3) c i s — 3 — {1- [5 - (^7JU*PP< h*^>) WV 
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y-2.~4)V\ 4-JM -1- (^7 -5-

tKP*:>-4- -1, 4, 5, 7-jh7t:KP 

-6H-tl7V*P [3, 4-b] 

[0481] ##004 2 (CTM^^tl/c3- {1- [5- (^7 JU* P h *^>) tf'J 

^>-2--r;u] y>-4--rJU} - i- (^7x-jup<f,/u) -5 

- t: KP*S>-6-**7-4 - (K'j7^P^fJl/) -4, 5, 6, 7 

-f h7tKP-1 H-^V'P [3, 4-b] tf'J Vy- 5 -tiJltfym. 

( 5 5 8 m g % 0. 83 1 mmo I) CDx-^ y — JU (4mL) „ RXf 

s 7j< (2 m L) TKIt'fb 'JfOA (60mg, 2. 5mmol) 

zbnx.s 5 0°cx2mmmwLtco ?# 
MlxfjU£jQ;U 

xfju-e30tti±iL. f#e>ftfc^$ji£8&ffi&&7k"C2fc&u 
;1J±T(CT. ?#e>ftfcggjS£*>lJ2jyjU 

-5 0/5 0 ] -effMLT. *I§E^t) (3 4 5 m g % JR 
$ : 6 8 %) ^rt#/c0 

[0482] 'H-NMR (400MHz, DMS0-d6) 8: 11.21 (1H, s), 7.99 (1H, d, J=3Hz), 7.4 

1 (1H, dd, J=9Hz, 3Hz), 7.36-7.14 (10H, m), 6.95 (1H, d, J=74Hz), 6.8 

8 (1H, d, J=9Hz), 6.74 (1H, s), 5.79 (1H, d, J=4Hz), 4.58-4.54 (1H, m 

), 4.31-4.24 (2H, m), 4.18-4.10 (1H, m), 2.95-2.82 (3H, m), 1.97-1.49 

[0480] Hb86] 

- : ^v-y/mm^TJI= ^ o o/o 
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(4H, m) 

[0483] 

(^«y3 7) c i s — 3 — {1- [5 - ew 

y- 2--Oil i/y-4 -4 )l} -5-th'P^>"4- (K'J7J1/ 

*• *=f-)\A -1, 4, 5, 7-Th7tKP-6H-t7V"P [3, 4-

[0485] cis-1- (^7x"jUp<fjU) -5-th'P^>-4- (K'J7J^ 

-3- {1- [5- (h'j7^P^^) -1, 3, 4-f7 

VTsJ-)\s~ 2-4)11 e^)Vy-4~< )\s} -1, 4, 5, 7-fh7 

bKP-6H-t7V*P [3, 4-b] 6# 

#0|J4 3(CTM^^tl/cc i s — 3 — {1 - [5- (^7JU*PP< K*^>) 

)£\)*jy-2-4)\,l e^)Vy-4~< )\s} -1- (^7x"jUp<fjU) 

-5-th'P^>-4- (h'j7^P^^) -1, 4, 5, 7-f h7 

tKP-6H-t7V*P [ 3 , 4 - b ] tf U Vy ~ 6 -* > ( 1 6 2 m g % 

0. 2 6 4 m m o I ) mfetfij 2 6 tltcljfet IWUHICJ5J& 
v9=>?<-

SSlif )V/J ~)\/ = 1 0 0/0-9 5/5 ] -effM 

LTs *I§E^t) ( 1 0 3 m g, W : 8 7 %) £?#fc0 

[0486] iH-NMR (400MHz, DMS0-d6) 5: 12.22 (1H, s), 10.53 (1H, s), 8.02 (1H, 

d, J=3Hz), 7.44 (1H, dd, J=9Hz, 3Hz), 7.25 (1H, s), 6.97 (1H, d, J=7 

4Hz), 6.92 (1H, d, J=9Hz), 5.51 (1H, d, J=4Hz), 4.45-4.34 (2H, m), 4. 

19-4.10 (1H, m), 3.04-2.94 (1H, m), 2.90-2.80 (2H, m), 1.85-1.58 (4H, 

b] tf'JS/y- 6-ty 

[0484] UtSll 
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m) ; 

MS (ESI) m/z: 448 (M+H)+0 

[0487] (#^4 4) 1- 3L-)V*T)V) ~3~ {1- [5- (h 

£°'J ^>-3-^)1,] )\s} -1 H-e7V" 

—JI/~5 -7$ > 

[0488] [lb88] 

[0489] 1- [5- (h >j £°'J vy- 2 --re^)Vy-A 

juoftto'-.Hc, 1- [5- (hlJ7^n^fii') eijit 

y-3--t)i>] i/y-4 -tuisrfym^T(wo 201 3/1 87 

) ##0!l *I§Elb^rt) ( 

2. 5 5 g, W : 8 0%) £?#fc0 

[0490] 'H-NMR (400MHz, CDCL3) 5: 8.45-8.41 (1H, m), 8.25-8.22 (1H, m), 7.3 

7-7.14 (11H, m), 6.64 (1H, s), 3.78-3.69 (2H, m), 3.25-3.16 (2H, m), 

2.94-2.84 (2H, m), 2.78-2.69 (1H, m), 2.06-1.98 (2H, m), 1.82-1.69 (2 

H, m)0 

[0491] (#^4 5) 1- {Vy i-Jl^fJU) -4- ( h <J y)VtU^T)V) 

-3- {1- [5- ( h u yjvtn^TJi) \m*jy-3-4)V\ \^^)V 

y — 4 — -f JU} —1, 4, 5, 7—fh^tKP — 6H — tf^V'P [3, 4 

- b] tf'J ^>-6 

H2 

4 6 2^A>7 Uy MClEi^tl/clbl^tk 2. 02g, 6. 68mmol 
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[0492] [fc89] 

F3C 

[0493] 3- {1- [5- h*^>) tf U Vy ~ 2 - -f )U] ^ 'J V 

y-4-<)\s] -1- (*>*7 -1 H-e7V"-JH5-7$ 

VCDftfeyiC, ##0!J4 Aizxm^utc 1 - {Vy JL-)V^T)V) -3-

{1- [5- ( S'J JU) e'J^y-3 -4)V\ e^'J^y-4 

— -f JU} — 1 H — 1/—JI/— 5 — J7 Si y (2. 5 5 g, 5. 34mmo I 

) ##0!J4 1 

7 7°P^Ux-fjU£jQ;l*!#U */i!±!t)£3IXLT. *I§E^t) 

(2. 8 5 gs W : 8 9%) £?#fc0 

[0494] 'H-NMR (400MHz, CDCL3) 5: 8.45 (1H, d, J=3Hz), 8.31-8.25 (1H, m), 7 

.42-7.08 (10H, m), 7.06-6.99 (1H, m), 6.70 (1H, s), 3.86-3.75 (2H, m) 

, 3.66-3.54 (1H, m), 3.01-2.74 (5H, m), 2.08-1.84 (4H, m)0 

[0495] (#^4 6) 1- (*>*7 - 5 - t: KP*^>-6-**7 

-4- (K'j7^P^fJl/) -3- {1- [5- (K'j7^P^fJl/) 

nou^>-3--nu] y>-4 --rJD -4, 5, 6, 1-T 
KP — 1 H-tf7V*P [3, 4-b] £°'Ji;y-5-t)Jl>rfym*TJl> 

[0496] 
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[>fb90] 

ib" F3C' 

[0497] 3- {1- [5- h*^>) tf U Vy ~ 2 - -f JU] 

y-4-yfj^} -1- (^!-4- ( h U yJUtn^-TJU) 

-1, 4, 5, 7-Th7tKP-6H-t7V*P [3, 4-b] 

- 6-tyOftfrV (C, ##^4 5 1 - (^7x"JUp<f JU 

) -4- ( S'J JU) -3- {1- [5- ( MJ 7JU*P*f JU 

) try *>*:/-3->nu] y>-4--rJU} -1, 4, 5, 

bKP-6H-t7V*P [3, 4-b] (2. 85g, 

4. 7 mmo I) ##$!]4 2 (ClEt^ IW^KCJxJ^^rfr 

IN. J*I§E^ 
Sty (0. 9 80 g, lx$:4 4%) £?#£„ 

[0498] 'H-NMR (400MHz, DMS0-d6) 8: 11.54 (1H, s), 8.58 (1H, d, J=3Hz), 8.2 

6-8.23 (1H, m), 7.57-7.53 (1H, m), 7.37-7.24 (8H, m), 7.22-7.17 (2H, 

m), 6.88 (1H, s), 4.17-4.07 (1H, m), 3.97-3.84 (2H, m), 3.74 (3H, s), 

2.98-2.78 (3H, m), 1.98-1.79 (3H, m), 1.68-1.56 (1H, m)0 

[0499] (HMJ3 8) ( + ) -c i s-5-th'P^>-4 - (h'j7MP^ 

TJl) -3- {1- [5- (K'j7^P^fJb) k?'J*Sy-3 -4)V\ tf 

^)Vy-4~< )\s] -1, 4, 5, 7-Th7tKP-6H-t7V*P [ 

3, 4-b] tf'J Vy- 6 -*> 

[0500] 
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[<b9i] 

X-N 

[0501] ##0!|4 1 - (^7 x " f JU) -5-tKP^>-

6-**V-4- ( h U 7JU*P^fJU) -3- {1- [5- (K'J7J^ 

P^fJU) tf'J *>*:/-3->NU] e^)Vy-4-< )\s} -4, 5, 6, 7 

-f h7tKP-1 H-^V'P [3, 4-b] tf'J 5 -tiJltfym. 

(0. 9 8 0 g % 1. 4 5 mm o I ) CD 1 , 4-i/^^it> (1 5m 

L) , TK (5mL) mm (o. is 
3 g % 4. 3 6 m m o I ) 6 0 °CT 1 mmmW L/c0 

7>^-7 U %btltcM^M^:Wki-

MJ* A-?*£*£ U ;$J±T(CT. (0. 9 1 1 g) 

[0502] cis-1- (^7x"jUp<fjU) -5-tKP + ̂ >-4- (K'J7J^ 

U*T)V) -3- {1- [5- (K'j7^P^fJb) -1, 3, 4 -f7 

^ZV-JU-2--T JU] ^>-4--f )l} -1, 4, 5, 7-fh7 

tKP-6H-t7V*P [3, 4-b] tf'J Vy- 6-^VCDf^^ (C, ± 

(o. 25og) ^«y2 6 

(C IE W, £ tl tc J5 )£ <h m *§ IC J5 Jfc £ ?r I'\ S 1^ M fa £ f# tc o 
[0503] ±.%^U\^iZX%btltcS^W\W(DmW.^TJk Jktfs 

mtkisi)ti'f)UlzV)kW^Vs ;1J±T(CT. mbtitcWm*? 
7T>ILC [^)7A : C h i r a I f I a s h I A (30mm i.d 

. x 1 0 0mm) ; izM±Ms >/x^ y-JU = 2 0 

/8 0, 1 0 m L/#] XtmLX, *I§E^t) (6 3. 5mg, JR 
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$:35 %s *mtc0 

[0504] PLC [i)7A:Ch i ralpak IA (4. 6mm 

i. d. x 150mm) ; y-f izM±Ms ^ J -Jk 3&5£ 2 . 

OmL/#] 

[0505] %mm9 8% : 5. 0#) 0 

[0506] iH-NMR (400MHz, DMS0-d6) 8: 12.26 (1H, s), 10.55 (1H, s), 8.62 (1H, 

d, J=3Hz), 8.29-8.26 (1H, m), 7.63-7.59 (1H, m), 5.53 (1H, d, J=4Hz) 

, 4.47-4.42 (1H, m), 4.21-4.01 (3H, m), 3.03-2.85 (3H, m), 1.90-1.71 

(4H, m) ; 

MS (ESI) m/z: 450 (M+H)+ ; 

[ a ]D25 = +5.4° (DMF, c=1.00)o 

[0507] (##0!J4 7) 1- {V? -3- [1- (6--fV7°Ptf 

)\s) )\s~\ - 1 

[0509] 1- [5- ( h 'J tf'J Vy- 2 --r ju] e^)Vy-A 

-oi) vy-4 JI> (wo 201 3/1 8 7 4 6 2§ 

J^y-J \sV h tl/c^bn" tk 9 8 0 m g % 3. 35mmol) 

Ts ##0!J1 mmtSty (53 1m 

[0508] Hb92] 



WO 2015/087994 119 PCT/JP2014/082943 

gs : 3 4 %) %mt£o 

[0510] iH-NMR (CDCLg) 8: 7.81 (1H, d, J=3Hz), 7.37-7.28 (7H, m), 7.23-7.20 

(4H, m), 6.67 (1H, s), 6.61 (1H, d, J=9Hz), 5.46 (1H, s), 5.21-5.15 

(1H, m), 3.52-3.47 (2H, m), 3.25 (2H, s), 2.72 (2H, td, J=12Hz, 3Hz), 

2.67 (1H, tt, J=12Hz, 4Hz), 2.05-2.00 (2H, m), 1.88-1.77 (2H, m), 1. 

32 (6H, d, J=7Hz)0 

[0511] (#^4 8) 1- {V? -3- [1- (6 —f V7°P^ 

)\s) )\sl -4- (h 

TJl) -1, 4, 5, 7-Th7tKP-6H-t7V"P [3, 4-b] tf 

>j vy-6 -ty 

[0512] [fc93] 

[0513] 3- {1- [5- h*^>) tf'j^y-2-^jiy] ei'jss 

y-A-<)\s} -1- OJy -1 H-e7V"-JH5-7$ 

vcDftfeyic, #^4 7 1 - {Vy -3-

— 1 H — t?77x/—JU — 5 — 7 ̂ .y ( 5 0 0 m g % 1. 07mmo I) 

Ts ##0!J4 1 mmtSty (5 12 

m g, W : 8 1 %) £?#fc0 

[0514] 'H-NMR (CDCL3) 5: 8.32 (1H, brs), 7.80 (1H, d, J=3Hz), 7.38-7.33 (6 

H, m), 7.28 (1H, dd, J=9Hz, 3Hz), 7.23-7.18 (4H, m), 6.67 (1H, s), 6. 

o 
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61 (1H, d, J=9Hz), 5.21-5.15 (1H, m), 3.66-3.57 (1H, m), 3.56-3.48 (2 

H, m), 2.90-2.85 (2H, m), 2.77-2.66 (3H, m), 2.12-1.93 (4H, m), 1.33 

(6H, d, J=6Hz)0 

[0515] (#^4 9) 1- (iyy -5-t + V 

•i J\/} -4- ( h 'J -4, 5, 6, 7-fh7kh'P-1 

H-tr^Vn [3, 4-b] tf'j vy- 5 

[0516] [fc94] 

[0517] 3- {1- [5- h*^>) tf 'J Vy ~ 2 - -f JU] 

>-4--fJU} -1- (^7x-4- (K'j7^P^fJl/) 

-1, 4, 5, 7-Th7tKP-6H-k7V*P [3, 4-b] 

- 6-tyOftfrV (C, ##^4 1 - (^7i"JUp<f JU 

-'NU] -4- (K'j7^P^fJb) -1, 4, 5, 7-jh7kKP-

6H —t°^x/P [3, 4-b] (4 9 0 m g % 0. 8 3 

1 mmo I) ##^U4 2 tl/c73/i<h 

mmtSm (2 8 5 m g, W : 5 2%) £?#£„ 
[0518] 'H-NMR (CDCL3) 8: 7.78 (1H, d, J=3Hz), 7.41-7.36 (6H, m), 7.28-7.26 

(1H, m), 7.18-7.10 (5H, m), 6.76 (1H, s), 6.61 (1H, d, J=9Hz), 5.21-

5.15 (1H, m), 4.27 (1H, s), 3.89 (3H, s), 3.83-3.76 (1H, m), 3.55-3.4 

6 (2H, m), 2.76-2.66 (3H, m), 2.15-1.82 (4H, m), 1.32 (6H, d, J = 6Hz 

o 



WO 2015/087994 121 PCT/JP2014/082943 

[0519] (HMJ3 9) c i s-5-H KP**>-3- [1 - (6--f77°P^* 

)\s) e^)Vy-A~< )\sl -4- (KU7^P^f 

)l) -1, 4, 5, 7-Th7tKP-6H-t7V*P [3, 4-b] t°'J 

vy - 6 -1 y<D%^mt 
[0520] [>fb95] 

[0521] 3- {1- [5- {VD)\stU* h*^>) tf'J Vy-2--f JU] 'J V 

y-4-^)1} -1- (^7x- 5 - t KP*i>-6-**7 

-4- ( h U 7JU*PP<f,'U) -4, 5, 6, 7-jh7th'P-1H-t? 

7V"P [3, 4-b] tf'J 5 JUCDftfey ##0ij 

4 9(CTM^^tl/c 1 - (^7x"jUp<fjU) -5-t KP*^>-6-** 

7-3- [1- (6 --T 7 7°P^*^>H0|J 3 --HU) H°^U^>-4 

-OV) -4- (K'j7^P^fJl/) -4, 5, 6, 7-jh7kKP-

1 H-tf^VP [3, 4-b] tf'J Vy- 5 -tlJl^ym.^T)l (2 8 2m 

g% 0. 4 2 5 m m o I ) ##0!]4 3 ICIESTtl/c73/i<h|W]^i(C 

[0522] cis-1- (^7x"jUp<fjU) - 5-tKP^>-4 - (K'J7J^ 

Pp<fJU) -3- {1- [5- (K'j7^P^fJb) -1, 3, 4-f7 

^ZV-JU-2-4 JU] ^>-4--T JU} -1, 4, 5, 7-fh7 

tKP-6H-t7V*P [3, 4-b] tf'J Vy- 6-:*:/© ft toy IC, ± 

mmmz 6 
(1 8 7 m g) *k%tc0 

Y o 
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[0523] SP (184mg) 0THF (15m 

L) , Rtfs (5 m L ) msmmmz, ooc-eh 
(0. 0 6 3 8 m L % 0. 46 1 mmo I ) , JkTfs 0 • • — ^ 

>fJU (0. 1 0 7 m U 0. 5 0 2 mm o I ) 0°CX 1 ^ 

^-e4 0tPP^i#L/co $btZ h 'Jif (0. 0 6 9 7 m L % 0. 5 

0 2 m m o I ) % Bz.Zfs 9 ~ ̂  >f JU (0 . 1 3 3 m L% 0 

. 6 2 8mm o I) Ls 3 mmMW L/c0 ^ ̂  tC. h U if JU 

77$>(0. 0 1 0 4 m L % 0. 7 5 4 m m o I ) % 2&TJ\ ^ (+ 

) — ?*• >f JU (0. 1 7 8 m L % 0. 837mmol) Ls 

L/Co JU-e3 0ttdiU 
L. K U * A-?*£*£ U ;$J±T(CT. }^*£>j§ 

ft§U h^77^- ^ 

*^>/MHfJU=1 0 0/0-7 0/3 0 (y^^x>h) ] -effML 

Xs faZtefctZikSM (7 0 m g ) , &tj\ (6 7 m 

g) Ik^tl^'tlWfco 

[0524] c i s-5-bh'P+i/-3 - [ 1 - ( 5 — -f V 7°P tf U Vy ~ 2 

--nu) */y-4 -4;u] -4- ( K U -1,4, 

5, 7-Th7tKP-6H-t7V*P [3, 4-b] t°'J^>-6-*> 

±3ammzxmbutc%izm\^t^\tsty(D-n (6 8mg) 
^wy3 ( 

3 9. 3mg, |X$:221 £?#fc0 

[0525] PLC [i)7A:Ch i ralpak IA (4. 6mm 

i. d. x 1 5 0mm) ; y-f izM±Ms : ^V~ V/x* y-JU 

= 5 0/5 0, 3&5I1. OmL/#] L/c0 

[0526] 3t^it9 8% (§^ri:8. 9#) ; 

'H-NMR (400MHz, DMS0-d6) 8: 12.28 (1H, s), 10.55 (1H, s), 7.80 (1H, 

d, J=3Hz), 7.44 (1H, dd, J=9Hz, 3Hz), 6.63 (1H, d, J=9Hz), 5.51 (1H, 

d, J=4Hz), 5.15-5.09 (1H, m), 4.46-4.43 (1H, m), 4.19-4.10 (1H, m), 
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3.63-3.58 (2H, m), 2.87-2.79 (1H, m), 2.70-2.62 (2H, m), 1.94-1.75 (4 

H, m), 1.25 (6H, d, J=6Hz) ; 

MS (ESI) m/z: 440 (M+H)+0 

[0527] (#^5 0) 3 - [1- (2 —>^P7°P kMUkf'J $.*Sy-5-4 )V) 

vy-A--4;u] -1- (^7x-;up<fju) -1 

5 -7$ y 

[0528] [fc96] 

[0529] 1- [5- ( h U 7 tf'J Vy- 2 --T JU] 

JUCDfttoyiC* 1- (2-:>^P7°P $.Vy-5 

-4)V) ^>-4 JU (WO 201 3/1 87462 

^A>7 h(C§E*6£tl/c^tk 1. 6 0 g % 5. 81mmol) 

l/NT, ##0!J mmtsm (0. 8 
7 8 g, W : 3 4%) £?#£„ 

[0530] 'H-NMR (CDCL3) 8 : 8.25 (2H, s), 7.37-7.28 (6H, m), 7.22-7.20 (4H, m 

), 6.67 (1H, s), 5.44 (1H, s), 3.65-3.60 (2H, m), 3.26 (2H, s), 2.85-

2.78 (2H, m), 2.75-2.68 (1H, m), 2.19-2.13 (1H, m), 2.06-2.01 (2H, m) 

, 1.85-1.74 (2H, m), 1.04-0.95 (4H, m)Q 

[0531] (Mi5 1) 3 - [1- (2 —>^P7°P kMUkf'J $.Vy-5-4 )V) 

^>-4-4)V\ -1- ($/7x-4- ( h U 7 JVt P 



WO 2015/087994 124 PCT/JP2014/082943 

-1, 4, 5, 7 -T- KP-6 [3, 4-b] 

[0533] 3- {1- [5- (^7JU*PP< h*^>) 2—-f JU] 'J V 

>-4--fJU} -1- (^7x Jl) ~ 1 H - e^V-JU-5 

yCDfttoytC, ##^5 (MCTS^£tl/c3- [1- ( 2 - *> ^7 P 7°P t°JU 

try 5 ->r;i/) yv-4 ->rJH - i- (v7x-ju^fju 

) - 1 H-t°^y-^-5-Z$> (0. 8 7 3 g % 1. 94mmol) ^ 

P"7 h^77-f - [)§l±l;^ : JU = 

9 0/1 0-2 0/8 0 ] -effMLT. #IE^tl (0. 

9 2 7 g % W : 8 4 %) £f#fc0 

[0534] iH-NMR (400MHz, CDCL3) 8: 8.25 (2H, s), 7.78 (1H, s), 7.39-7.34 (6H 

, m), 7.18-7.14 (4H, m), 6.68 (1H, s), 3.69-3.56 (3H, m), 2.88-2.70 ( 

5H, m), 2.20-2.13 (1H, m), 2.04-1.90 (4H, m), 1.04-0.96 (4H, m)0 

[0535] (##$!) 5 2) 3- [1- ( 2 - *> *j p 7°P fcfJU t? 'J $ v > — 5 — >T )\s) 

4 —f ^U] -1- (^7x-;Up<fjU) - 5-tKP^>-6 

-**7-4- (h'J7MP^f^) -4, 5, 6, 7-jh7kKP-

1 H-tf7V"P [3, 4-b] 

t°ij vy-6 -*> 

[0532] [fc97] 

[0536] 
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[<b98] 

[0537] 3- {1- [5- h*^>) tf U Vy ~ 2 - -f JU] >J V 

y-A-<)\s] -1- (^7x-4- ( h U y)\ytU^T)V) 

-1, 4, 5, 7-Th7tKP-6H-k7V*P [3, 4-b] If'JyV 

- 6-tyOftfrV (C, ##0!J5 1 (CTM^^tl/c3- [1 - (2—>^P 

7°P tMutr'j §*/y- 5 --OD ^>-4 --oil -1- (^71-

-4- (K'j7^P^fJl/) -1, 4, 5, 7-rh7tKP 

-6H-tl7V*P [3, 4-b] (0. 9 2 7 g, 1. 

6 2mmo I) ##$!]4 2 (C IE® £ tltc 

, *I§E 

Ib^t) (0. 4 04 g, 3 9%) £?#fc0 

[0538] 'H-NMR (400MHz, DMS0-d6) 8: 11.54 (1H, s), 8.34 (2H, s), 7.37-7.25 

(9H, m), 7.21-7.19 (2H, m), 6.88 (1H, s), 4.11 (1H, q, J=10Hz), 3.74-

3.67 (5H, m), 2.80-2.70 (3H, m), 2.11-2.05 (1H, m), 1.94-1.77 (3H, m) 

, 1.67-1.57 (1H, m), 0.94-0.84 (4H, m)0 

[0539] (##$y5 3) c i s-3- [1- ( 2 - *> ^7 p 7°P kMU tf <J < Vy - 5 

--Ol) Vy-4 JU] -1- (i/'7i)V) -5-fcKP 

jpcy-4- ( K U P ̂  fJU) -1, 4, 5, 7-fh7th'P-6H 

-e^V'p [3, 4-b] e°'j^y-6-ty 

[0540] 
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[fc99] 

\\ N \\ |v| 

[0541] 3- {1- [5- h*^>) tf'J Vy-2--r JU] 

>-4--fJU} -1- (^7x- 5 - t: Kn*i>-6 

-4- ( h U -4, 5, 6, 7-f h7kKP-1 H-tf 

=>Vu [3, 4-b] eWy-S-tiJltfym.tTJMDi-tfri'JIZ, ##0|J 

5 2(CTM^^tl/c3- [1- (2—>^P7°P tfJUtf'J 5->TJU 

) y>-4->rJU] -1- as?-5-th*p^>-

6-** 7-4- (K'j7^P^fJl/) -4, 5, 6, 7-rh7tKP 

-i H-tf7l/p [3, 4-b] t°'ji;y-5-t)ji>rfym*TJi> (o. 4 

0 0 g % 0. 6 1 9mmo I ) ##0!]4 3 ICIEST |W] 

mmtSm (0. 3 0 7 g, W: 8 4%) £?#£„ 

[0542] iH-NMR (400MHz, DMS0-d6) 5: 11.22 (1H, s), 8.35 (2H, s), 7.36-7.17 

(10H, m), 6.75 (1H, s), 5.80 (1H, d, J=4Hz), 4.57 (1H, dd, J=7Hz, 4Hz 

), 4.19-4.10 (1H, m), 3.75-3.68 (2H, m), 2.81-2.71 (3H, m), 2.11-2.05 

(1H, m), 1.97-1.91 (1H, m), 1.83-1.65 (3H, m), 0.94-0.84 (4H, m)0 

[0543] (HMJ4 0) c i s — 3 — [1- ( 2 - *>^7 P 7°P tf U $ Vy ~ 5 

-<)\y) e^)Vy-A~< )\sl - 5-tKP^>-4 - (h'j7MP^ 

TJl) -1, 4, 5, 7-Th7tKP-6H-k7V"P [3, 4-b] tf 

'J vy- 6 -1 yam 

[0544] 
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[-fbi 00] 

[0545] cis-1- OJ-5-th'P^>-4- (h 

U*T)V) -3- {1- [5- -1, 3, 4-f7 

VTV-)V-2-4)V\ e^)Vy-A~< )\S} -1, 4, 5, 7-fh7 

tKP-6H-t7V*P [3, 4-b] tf'J 6 IC, # 

#00 5 3 (CTM^^tl/cc i s — 3 — [1- (2—>^P7°P tfJUtf'J $ 

y-5->nu) y>-4->rJU] - i- (*>*7x=jup<f JU) -5-

th'P + s>-4- (K'j7^P^fJl/) -1, 4, 5, 7-rh7tKP 

-6H-tl7V*P [3, 4-b] (0. 3 0 2 g, 0. 

5 1 3 m m o I) 2 6 tltcljfet |tUHlc:J5J&£?T 

[0546] ±§E}#^CTt#^tl/c^rj5£^{*. RXf, K U if )V7 $ > ( 7 2 . 6 yu, 

L% 0. 523mmo I) ©T H F (6mL) „ JkZfs JU (6 m L 

) ;Fb^K)fc, 0°CT\ ^PP*It ( + ) (0. 1 2 1 mU 

0 . 57 1mmo I) ^ ISt 2 . 5 L/c0 $ b IZ 0 °CT\ 

h 'JifJl/7$> (19. 8yu.L% 0. 1 4 3 m m o I ) „ RXf, £PP=£ 

It ( + ) — t >f JU (40. 4ju,L, 0. 1 9 0 m m o I ) Ls Ill/mi 

T? 1 ^mmnbtco £<^C0°CT\ h'Jif^7$> (13. 2MU 0. 

0 9 5 2 m m o I ) % JkZf, 9 P P ~ ̂  >f JU (30. 3 yu, L% 

0 . 1 4 3 m m o I ) U ISt 1 b/cQ 

ifJ^Jl PA.. L. h U 7AT-$£'JtU MET 

IZTS h^77<-
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: ^*y-y/mm.±T)i=9 3/7-4 0/6 o K 

) ] xmmLXs d 1 i mgK Rtfs 

4b n't) (8 3. 3 m g ) tl%tc0 

[0547] c i s — 5 — t: K • - 3 - [ 1 - ( 5 — -f V 7°P tf U Vy ~ 2 

--nu) --rju] -4- (s•;JU) -1,4, 
5, 7-Th7tKP-6H-k7V*P [3, 4-b] 

CDfttoyiC, HMJ3 

*I§E4b^t) (5 2. 1 mg, w 

: 2 4%, ^mtz0 

[0548] PLC [i)7A:Ch i ralpak IA (4. 6mm 

i. d. x 2 5 0 m m) ; izM±M. V/x* 7-JU 

= 1 0/9 0, 3&5I1. OmL/#] ^ffllNT)iy^L/c0 

[0549] ^MS9 9% : 12. 5#) ; 

'H-NMR (400MHz, DMS0-d6) 8: 12.26 (1H, s), 10.54 (1H, s), 8.38 (2H, 

s), 5.51 (1H, d, J=4Hz), 4.44 (1H, dd, J=7Hz, 4Hz), 4.19-4.10 (1H, m 

), 3.88-3.79 (2H, m), 2.96-2.86 (1H, m), 2.82-2.72 (2H, m), 2.12-2.06 

(1H, m), 1.90-1.73 (4H, m), 0.95-0.85 (4H, m) ; 

MS (ESI) m/z: 423 (M+H)+0 

[0550] (##0U5 4) 1- (*>*71-3- [1- (6--fV7°P^ 

vvy- 3 ->nu) e^')Vy-A —r>/u] - 1 H-tr^v-ju-
5 -7$ y 

[0551] 
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[<bi0i] 

H2I 

Q °Y 
[0552] it7jCP-te h-h'JJL' (1. 9 2 m L % 36. 6mmol) ©izKTH F ( 

2 0 m L) - 7 8°C(CT n7A (1. 

2 3mU 3 6. 6mmo I) II^ICT 4 0£f^J£# 

i^aticTi- [6- (-rv70pn0;u**^» tr •; y *>*:/-3->nu] 

I) i/y-4 (WO 201 3/1 8746 2^>7/> 

MClEi^tl/clbl^tk 4. 3 0 g % 14. 7mmol) 0&THF (2 

0 m L) 40#^if#L/cm. Mt (2. 52mL) 

, iSJ-e#SLfco &TJ\ 

, £ Siif ;U"e3 0ttl±l U h IJ 7 A 

T?3£*£U ;$J±T(CT. %btitcWM^^) A 

^P7h^77< - [}§l±l}^ : ^^r+fV/MtxfjU= 1 0 0/0-60 

/4 0 (y^^x>h) ] -effMLT. (2. 1 g) £?#£„ 

[0553] 4- (i/77 TizTJU) 1 e r t -VfJMb 

±§EJ5imCT?#e>ftfc^$4^te©-SB (2. 0 0 g ) £ 
##0!J1 mmtSty (2 

. 6 8g, IX$: 4 1%) £?#fc0 

[0554] iH-NMR (400MHz, CDCL3) 5: 7.37-7.28 (6H, m), 7.22-7.20 (4H, m), 7.0 

3 (1H, d, J=10Hz), 6.75 (1H, d, J=10Hz), 6.67 (1H, s), 5.44-5.38 (2H, 
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m), 4.20-4.15 (2H, m), 3.23 (2H, s), 2.97 (2H, td, J=13Hz, 3Hz), 2.7 

9 (1H, tt, J=12Hz, 4Hz), 2.04-1.98 (2H, m), 1.78-1.68 (2H, m), 1.37 ( 

6H, d, J=6Hz)0 

[0555] (Mi5 5) 1- {V? -3- [1- (6--f77°Ptf 

tr y 3->nu) e^)Vy-4-<)\s~\ -4- • 

-1, 4, 5, 7-Th7tKP-6H-t7V"P [3, 4-b] 

tf'J vy-6 -ty 

[0556] [>fb102] 

[0557] 3- {1- [5- h*^>) tf 'J Vy ~ 2 - -f )U] 

y-4-<)\s} -1- (*>*7 -1 H-e7V"-JH5-7$ 

yCDi-tfrVlZ, ##0J5 0 1 - (^7x"JUp<f JU) -3 

A] - 1 H — V-JU- 5 —7$ > (2. 2 8 g, 4. 87mmol) ^ 

##004 1 

yxfjUx-fjk */T!±!t)£3IXLT. *I§E 

(2. 3 8g, W: 8 3%) £?#fc0 

[0558] 'H-NMR (400MHz, CDCL3) 8: 7.41-7.35 (6H, m), 7.14-7.10 (4H, m), 7.0 

7 (1H, brs), 7.02 (1H, d, J=9Hz), 6.76 (1H, d, J=9Hz), 6.70 (1H, s), 

5.43-5.36 (1H, m), 4.27-4.15 (2H, m), 3.65-3.56 (1H, m), 3.02-2.95 (2 

H, m), 2.86-2.78 (3H, m), 2.00-1.79 (4H, m), 1.37 (6H, d, J=6Hz)0 

o 
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[0559] (#fi5 6) 1- {V? -5-th'P^>-6-^ + V 

-4)\A -4- ( h 'J -4, 5, 6, 7-jh7tKP-

1 H-t7V"P [3, 4-b] tf'J Vy-5 

[0561] 3- {1- [5- h*^>) tf 'J Vy - 2 - -f Jls] 

y-4-yfj^} -1- (^!-4- ( h U yJUtn^-TJU) 

-1, 4, 5, 7-Th7tKP-6H-t7V*P [3, 4-b] 

- 6-tyoftfrv (C, #^5 5 1 - JU 

4->NU] -4- (h'j7^P^^) -1, 4, 5, 7-jh7kh'P 

-6H-tl7V*P [3, 4-b] (2. 37g% 4. 0 

1 mmo I) ##$U4 2 (ClEtfc^ tltc^ykt 

*/i!±!t)£3IXLT, *I§E4b^t) 

( 8 0 7 m g % W: 3 1%) £?#fc0 

[0562] 'H-NMR (400MHz, CDCL3) 8: 7.42-7.36 (6H, m), 7.16-7.14 (2H, m), 7.0 

9-7.06 (2H, m), 7.01 (1H, d, J=10Hz), 6.83 (1H, brs), 6.79 (1H, s), 6 

.75 (1H, d, J=9Hz), 5.43-5.37 (1H, m), 4.26 (1H, s), 4.24-4.18 (2H, m 

), 3.90 (3H, s), 3.82-3.76 (1H, m), 3.00-2.92 (2H, m), 2.85-2.77 (2H, 

m), 2.03-1.73 (4H, m), 1.36 (6H, d, J=6Hz)0 

[0563] (##0U5 7) cis-1- {Vy - 5-th'P^>-3 

[0560] [>fb103] 

o. 
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)l/] -4- (h -1, 4, 5, 7-fh7th'P-6H 

-tr^VP [3, 4-b] -6 

[0565] 3- {1- [5- h*^>) 2—-f JU] U *>* 

>-4--fJU} -1- (^7x - 5 - t KP*i>-6-**V 

-4- ( h U 7JU*PP<f,'U) -4, 5, 6, 7-jh7th'P-1H-t? 

7V"P [3, 4-b] £°'J i?>~ 5 ##0ij 

5 6 tltc 1 — (*>*7 — 5 — t; KP*^>-6-** 

7-3- [1- (6 --r 7 7°P/1^>H0|J #Vy- 3 --nu) 

4--fJU} -4- (K'j7^P^fJl/) -4, 5, 6, 7-rh7tKP 

- 1 H-tf^VP [3, 4-b] tf'J 5 JU (8 0 4 

m g „ 1. 2 1 mmo I) ##0!]4 3 ICIEST tl/c:fr;£<h |W]^i(C 

J5J&£frl\ *I§E4b^t) (7 1 6 m g % JR^ : 9 8%) £?#fc0 

[0566] 'H-NMR (400MHz, CDCL3) 5: 7.42-7.37 (6H, m), 7.12-7.06 (4H, m), 7.0 

2 (1H, d, J=9Hz), 6.76 (1H, d, J=9Hz), 6.74-6.72 (2H, m), 5.44-5.37 ( 

1H, m), 4.52 (1H, d, J=7Hz), 4.28-4.17 (2H, m), 3.97-3.89 (1H, m), 3. 

69-3.67 (1H, m), 3.03-2.95 (2H, m), 2.86-2.78 (1H, m), 1.91 (4H, ddd, 

J=45Hz, 15Hz, 11 Hz), 1.37 (6H, d, J=6Hz)0 

[0567] (HMJ4 1 ) ( + ) - c i s-5-th*P^ri/-3 - [1- (6-<V 

[0564] [>fb104] 

rvy-z-4)\,) vy-4 -4-4- (h u 7 
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JlstatTJI,) -1, 4, 5, 7-Th7tKP-6H-t7V*P [3, 4 

[0569] cis-1- (^7 -5-th'P^>-4- (h 

-3- {1- [5- -1, 3, 4-f7 

VTsJ-)\s-2->r JU] *>*:/-4->NU} -1, 4, 5, 7-fh7 

tKp-6H-t7V*p [3, 4-b] 6# 

#0!l 5 7 (CTM^^tl/cc i s - 1 - (^7 JL-)l*T)l) -5-th'P# 

->-3- [1- (6 —-rV7°p^*^>n0|jvvy-3->nu) 

4->NU] -4- (K'j7^P^fJb) -1, 4, 5, 7-jh7kh'P 

-6H-e7V"P [3, 4-b] t0|J^V-6-^> (7 1 4mg, 1. 1 

8mmo I) ^Jfe0!J 2 6 (CEE1#6^ tl/c^j/£<h l^lBCJxJ/S^rfr^V 

(5 0 1 mg) £?#£„ 

[0570] (4 98mg) ©THF (15m 

L) , RXfs (5 m L) MSmffimz. 0°CT\ 

y ( 0 . 1 7 2 m L % 1. 24mmo I) , RXf, <7 P P (+) - ̂ > 

fJU (0. 288ml_% 1. 36mmol) %j]UA.s IH/m"C1 iST'3 

mmmwLtc„ (23. 5^L, 0. 1 
7 0 m m o I ) % JkZf, 9 P P ( + ) — ^ VfJU (36. 0 yu, L% 0 . 

1 7 0 m m o I) U It^KtSL/co J5Jfc/ln,tKC7.|<3!: JP *.* Mtx 

f;u-e30tti±i u L. ifTKMifh'j 

* A-?*£*£ U ;$J±T(CT. ?#e>ftfcgg5S£*>'J 

- b] tf'J ̂ >-6 -ty 

[0568] [>fb105] 

o 
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JI= ^ 00/0-6 

0/4 0 (y^x>h) ] -effMLT. faZ&ihtZibS® (1 0 7mg 

) . JkXfi. (1 1 9 m g) 

[0571 ] c i s — 5 — t: K • - 3 - [1 - ( 5 — -f V 7°Ptf U - 2 

->NU) ^>-4 --TJU] -4- ( h U -1,4, 

5, 7-Th7tKP-6H-t7V*P [3, 4-b] H°'J^>-6-*> 

©fttoytC, ±§Ei5I^CTf#e>ft;/cftlC^ait"£<b^tl©-SB (1 0 5 m g 

) SrffllNT. ^»y3 *I§E4b^t) 

(6 4. 7mg, 13% £?#£„ 

[0572] iH-NMR (400MHz, DMS0-d6) 8: 12.23 (1H, s), 10.54 (1H, s), 7.40 (1H, 

d, J=10Hz), 6.94 (1H, d, J=10Hz), 5.51 (1H, d, J=4Hz), 5.28-5.21 (1H 

f m), 4.46-4.43 (1H, m), 4.33-4.26 (2H, m), 4.19-4.11 (1H, m), 3.02-2 

.95 (1H, m), 2.92-2.81 (2H, m), 1.86-1.65 (4H, m), 1.31 (6H, d, J=6Hz 

) ; 

MS (ESI) m/z: 441 (M+H)+ ; 

[ a ]D25 = +10° (DMF, c=1. 01 )0 

[0573] 

(»H ) LCATStt©^ (in vitro) 

lit A©JfiU8t <fc y H D L 3 ( 1 . 

1 2 5<M<1. 21 Og/mL) £?#fc0 ?# £ tltcWft* 'J 

m&&7K. ( P H 7 . 4 ) VMtif LTs LCAT iz 7°$ ~ t 

LTfffllfco &mmiAV*?Jl'ZJl'***>nz®MLTMmLfc0 Img 
/mL<DHDL3&-$&iJ>MmW£m&1k7k ( P H 7 . 4) IZS DTNB 

{•i — )\z^? si$l-/J!SO. 5mM) „ ^ Jl>tl 7° h J — JU (fti#)® 

Jgl 2. 5 m M) % RXfO. 6 7)\,7§ [14C] PbXr 

£ £>lC£ftlC&ffi*lJg©$&2££i!]n*.£fi£8 0 pLtLfc 

o z<DEsya&3 7°ce^i 60#^^ K L/cti, 

7°P/^y-;KZ)^)S 0I^J:b=3 : 2) x.J5^£{¥± L/c0 
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z.MW^MLtc0 ztilztnnMAfefa (Mis: l 
Omg/mL) is t) )\/Wly S 

JUX —f Dip)® (IpJ:k= 8 5 : 1 5 : 2) Til L 

fc0 =i is*Tp-j^n- *-vyy 
7t7^f-BAS-25 00 (S±7-f JUMtlO Tliy^L/co 

)iy^L/c0 ~F§E0^£ffllN"C\ 
LCAT)&mt(DEC50m%:W-&Ltc.o *<om 

1 (C^lTo 

[0574] imi 

(Top—Bottom) 
Y = Bo t t om 

Q LogECoO — X 

[0575] $&2i©*£j£©fcHI&£^U 

Ytt, (LCATM) 

Toptt, (st*¥iM) 

Bo t t om(i% il'MSt (st-d^iii^E) £:^L> 

Ec50(t 5 o%^ut£^-ro 
[0576] ^ 1 

Sti^b^ti EC50 (MM) 

1 GMbl^tl 0. 8 8 
MMm2(D4ksm o. 040 
^wy3©4b^ 0.013 

o. 022 
5 OMb^tl 0. 1 6 

mmm6(Ditsm 2. 22 
^wy7©4b^ 0. 1 1 
^»y8©4b^ 0. 6 3 
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9 (Di tSM 
1 o (Ditsm 
1 1 (Dit SM 
12 (Ditsm 
13 (Ditsm 
1 4 (DitSM 

^«y 15 (Dit sm 
1 6 (Ditsm 

^«y 1 7 (Di tsm 
^wy 1 8 (Ditsm 
^wy 1 9 (Ditsm 

2 0 (DitSty 
^wy 2 1 (Ditsm 

2 2 (Ditsm 
2 3 (DitSty 
2 4 (DitSM 

mmm2 5(Ditsm 
2 6 (DitSty 

mmm2 7 (Ditsm 
2 8 (DitSty 
2 9 (DitSty 

mmm3 0(Ditsm 
^wy31 (Ditsm 
mmm3 2(Ditsm 
mmm3 3(Ditsm 
mmm3 4(Ditsm 
mmm3 5(Ditsm 
mmm3 6(Ditsm 

0. 0 2 7 

0. 3 4 

0. 0 2 9 

0. 0 3 5 

0. 0 3 7 

0. 3 8 

0. 2 9 

0. 0 6 2 

0. 0 3 1 

0. 0 0 9 

0. 0 3 5 

0. 0 5 1 

0. 0 1 8 

0. 0 3 2 

0. 0 0 8 

0. 0 3 0 

0. 1 0 

0. 0 6 5 

0. 0 3 7 

0. 1 6 

0. 0 1 1 

0. 0 6 3 

0. 0 3 4 

0. 0 0 7 

0. 0 5 7 

0. 0 0 4 

0. 0 0 7 

0. 0 4 1 
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7(Ditsm O. 0 9 4 

0. 0 2 4 

mmm3 9 (Ditsm 0. 0 9 2 

0. 0 7 0 

^«y4 1 (Di kSM 0. 0 3 5 

[0577] *%miksmz. agimt 
u < &*®5(Dtcsb(DWMt Lxmmxfo 

^ o 

[0578] (g*®|0iJ2) LCATM0IS (M) 

t; k = hLCAT h 

, LCAT ^ 

RC^UTlllTf £o &JfiU8t5 *i,L£PBS4 5 JULIC, DTN 

B stit)j§JtO. 5 m M) „ (Hit 

>1^1 2. 5 m M) „ RXfO. 6 7JU7"$ [1 4C] PU 

7^p-jU£JP;U £ S>lC£ftlC&ffi*lJg©$&2i££i!]P*.£fi£8 0 /xLih 

t£0 Z.(D)I^tl£3 l°CXm 1 6 0#^ y*3.s<- h L/cm, 

0I^J:b=3 : 2) £^^£{¥±1" £o 7j< 

^xm^^y-ym^wsiys, zn&mB&mt&o ztiiztnnM 
()rnlK 1 Omg/mL) £}JP*., $/ 'J tl tfJl>BStRlZXrf V h Ls /s-

dp^X (I*n ib= 8 5 : 1 5 : 

2) "mt"'2)o P l/XTU — JU* H- h 

^^-^'vy7t7^f-BAS-2 5 0 0 (1±7^UA*±M) T?Jfl!l^f 

•2>o JP& |W]^ll(CMIMs MJ/E^'So 
\>sTs $&2££3jp*fciNii^£J:b&U LCATSte<b©EC50{ii£1iair 
^ o 

[0579] 
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[&2] 

(T op—Bo t t om) 

[0580] 

Y(LCATM) 

Toptt, (st*¥iM) 

Bo t t om(i% il'MSt (st-d^iii^E) 

EC50(t 5 0%^>j§]t£^-to 

[0581] (^3) LCATM©;te (Ex vivo) 

-(yjuxizt: KLCAT 

*©JfiU8t^©LC AT^tt^Jiy^-r^o &JfiU8t2 5 IJLLIZ, DTNB (-f-

ftit)j§JtO. 2 6 m M) , pOU;b7°hx^y-JU (g*|*£jg2 

mM) % RXfO. 6%^lfn;f [1 4C] P U 7>^ • — )l% 

JPPU ±m*4 OfMLttZo 3 7°C-ei K 

L/ctt, V^PAy-JKZ);!^;® 0I^J:b=3 : 2) 

o O tUC^ P P/1xjUA}§)® ()jis 1 Omg/mL) &j] Px.% :> 'J ^ *f JUjiJH 

"akt = 8 5 : 1 5 : 2) 7IHtS0 P 1/7TP-M H- h iZtB^T & 

^-^'V^7t7^f-B AS-2 5 0 0 (S±7-f 

JUAttM) Tliy^l-^o &5-m(DLC ATfc&ttmLs #HWLCA 

T <D m.\tm £ n tu i" * o 
[0582] (SSifcflH) = urn 

^propylene glycol (Sigma — Aldric 

h) —Tween 80 (Si gma-A I d r i ch) ;ip!§!S [4/1 

(v/v) ] Xtt. o. 5% (w/v) *T)[/-t)un-X7kmmzmMLs 

ti-^^yjuiz, ix(i7ariip^Lfc0 $^1 x&7 ap^sos^tu 
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tc o 7 4 )\/%s HPLC (^A:Lipoprop 

a kXL, MV-U) (Ci: ̂ TMLfco HDLPb^rP-Jk RXfs n 

on-HDLp l/XTP-^0Mi(t J^TFCDf+H^C Ltctfz> XWth L 

tCo 

[0583] H D L P b^TP-JbMl = li^P 1/^TP-Jl/ttfX (HDLp 

n o n-HDLp U XT • = =l ^rP-J^iX ( 

n o n-HDLp 1/^TP-)WD tf— £liflt/£- tf— 

Jx-^tll^Jzb^T 1 Omg/kg 1 [lOifx-^tilCD HDL CD±#^ (%) }& 

-^fu 2 4 0t^(Z) A U Cfrib>$i8btc0 -^CDln^^ril 2 

[0584] ^2 

pl\,»! 1 0^t©HDL©±#$ 

3 (Di 

1 8 0-fb^tl 

2 0 (DitSty 

2 1 (DitSty 

2 2 0-fb^tl 

3 omtsm 
3 4 ©4b^ 

3 5 (DitSty 

6 5 8 

6 4 4 

4 5 4 

4 8 3 

5 8 1 

2 9 0 

5 9 0 

4 8 2 

[0585] 5) khLCATh7>X^'xz^77 

propylene glycol-Tween 8 0$jl^i§i£ 

[4/1 (v/v) ] X&s 0. 5% (w/v) *T)U-t)Un-X7kmmz 

feMLs thLCATh ̂ yXiSjL-Vt^OXlZ, 1, 4X(i7a^P 
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4xii7 m 

8t£f#£o Mt^P l^T^P-JI/^fitt, K (ZIU7.XP 

-ji/-E7=i-, u^^>/^K7°P7 77-r 

HPLC (^7A: L i pop ropakXL, ^ V—§*) (C<£ -z> T 

fttift&o HDLpb7fP-Jk &"0\ n o n-HDLUl/TvTP-JL'© 

[0586] H D L3 I/XTP—Jl/Mi = II^3 b^fP-Jl'MiX (HDLP 

non-HDLp L/^fP-Jl'Mi=j£li^P U^fP-^ttiX ( 

non — HDLP b7,rP-)WD tf— 7®flt/i§- tf— 7 CDffl) 

J^±0<i:9(Cs *fP3©<b^tl«U fttlfcLC AT;£t44bfEffl£^U Hi 

StJ=ltU ̂ fcfc•?RS©/c$)(Z)IM^<h U~C^ 

(Mwy i) /\- K^J T'-tzju^y 
^-^^/\- K-tz^^V^^-tz^KZ)^-^^, 1 OOmg©M0i| 

$l 1 CD'fb'n^s 1 5 0mg©7^ h~7,, 5 Omg CD-tzJUP — XJ&.TJ* 6 m g 

07T7'J 7*t^> 7 A 

s &&&, nmtZo 
[0587] (M»y2) 7 7 h^7°"tz;U^y 

>^4bt4>S^. m&\ 'J mm 
m2(Dit^ty(D)^m^mmLs mS^1-^7°T-tz^>^C&ALT, 1 
0 0 m g 7 h £ &&&, $£j£f£0 

[0588] (M»U3) 

1 0 Om g©^Wy3©4bl^tk 0. 2 m g © P P-f Ktt 

-ilblix 5mg©Xf7'J 7*^ :> 7 A, 2 7 5 m g (D'Mnmh'&lz 

)VU-X, 1 1 mg©f>^>M9 8. 8 m g (D? 7 h 

t •So 

[0589] &fc\ mMtCcfcy, 
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[0590] mmn 4) MI 

5 m lOOmg ©»Mb OMb^tk 1 OOmgfflt 

SmgOglfith'J^A, 1. 

Og©y;H:'h-^ RXfO. 0 2 5 mL©/<zlJ>^t 

[0591] (M»y5) ail 1. 5fifi%©^Jfe0J6©<b^tl£, 1 Ofii%© 

0H±(DflJfflqr^ 
[0592] (I) 

tetitcLcp<T%mwm*mLs mz, mmmtfc. 
/ftt&Hilv $£4>;5ES 4>ji§ifiu /i> 

. wtfnm&m 

LCAT^Ii, iHDLPU7fP-Mi, iLDLq^fP 

—JHfilfiE, SJfaE^ * $tfl) V KP— A, J7)\/V— 

m. nm^m. tmmmmvm 
tiu&ftt LxMmxh&o 
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HacOflfiH 
[11^111] —ma, ( I ) 

[<bi] 

(I) 

Rl&s 'J-JUS j\ufy 

IWs*s CT-eTJl/JrJls&s C3-7/^P7J^^S, h'j7J^P^ 

TJl&s h*:>S, i/77l 

, C ]-6J7Jls=\*is&, C3-7/^P7J^+/S, 7X"JUS, C2 

_77>/U=l JUS, &, V (CT 

-67J^^) 7$ ; tDltf-)l&RXf*s (0,-67^^) 7$7S 

1 7bM.3m<D&-Z$>Zo ) 

S&£ftT Ja^-^P j71; -JUS -JU&5MX&6 

^i^fp7 'J - (i, 1X&2<@ 

©M^ji^-efey, MIC HicoMtiiji?, 
/u'CfcJX, i^S&Stt, /\P^r>Jl?s c !-eZJU^rJUSs C3_ 

7:>^ P7JU*,lUSs h U 7JU*Pp<51,'USs S/7JU* P * h *:>S 

, K'j7;^py h + i/Ss */? J Ss C^ZJUPdr^Ss c3_7 

^>^P7^P+/S, 7x~jUSs C2_7 ^JUZI^^JUtf^JUS, 

^>$/*JU**$/^JJU/K-JUS, *>* (CT-eZJU^rJU) 7$ 7 £ JU-­

JUS JkXf-V (C ! _ 6 T'JU^JU) ~7 $ J SAV <Q &-i>l!¥AN 1^1 — 

Xttg&ofc 1 Xl£2m(D&X$>Z>o ) T?S>y, R 1 It, 

&7Kl£S-e&£0 ] 
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/\ptfyu*. 

C C3-7~>?U77Jl'*)l/&s h 'J yjUtUXTAM 

s Vz>)\stu* K •; 7;u*p^ ^>7yS, c, 

_67JUP*^S. Cg-yi/^P^JUP^^S. 7x-JbS, C2_77 

;up*^>^;u/1f-;usv ^V^U^V^JUTK-JUSS *>* (C^;7 

;mp;u) T7^Jtu\/tf-j\/&Rxfi*s (cT_6T7JU* JU) 7$;SA^ 

1 ;?>S3fli©g-e&ao ) t?s> 

ll^cin £IBii©fc^$lXtt^0|£3±gf#i*ft5jgo 

^ii3] R^\ M^^n/cT'j-^s ikmm*s yvmm 
^ c,-3TJi/*Ji/&s h'J yjista/TJis&s iSyMn* s*^> 

S, s u 7JU*P^ K*^>SS v7ys^.tfc1_37;up*^s^e> 
XteM&^fc 1 Xti24@©S"e&S0 ) T?& 

Zs m#mi i0E3m(D'ikStyxtet(DMm±Em$tiziko 

^H4] Rif, ^SUI?, ^7JU* 
P^ h^rvS, hU7>)U*P/ 
HW:ti£[t]—1 Xli2<i©S"C^>^o ) T?£>£* 

^<II5] R#% x-;us 
S> M;7;U*P^ 

1 X&24@©£-e&&o ) !?£>£, 
fcl^tlX f£* CO HH±s^ £ tl % iko 

&JM6] RAK S^ttT<n^^P7'J-,'US CM&^TUT *) -)V\,$5 
m.5U£6mMT:'&Z>o S^rD T 'J-J\s&®M±(DmmM*&. 1 
x^2^0M^ji^-efei'j, M£ HSCD^U^ 

«fc<v CT-ST7^*^ 

Ss Cj.^y^P?^^!, K 'J 7>/l/*PP<^>/USs t/7JU*P^ 

K lj yjuta/ K*s>Ss ^>7y& c,_67jup*:>g 

% C3_7^^PT7>'UP*^SX 7xziH, C2_77>/UP*V^>'U# 
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-Jl/Ms ^yisJUt^istiJU^-JUM, is (Ci_67)1^)1) 

(C !_67)l*)D 7 5.J&frbta2>&frb\Itf 

ti£ID-X(£#l&o tc 1 X(£ 2ficSt'ifeSo ) 1 (C 

Bm<D4k&yax&t<Dmm±Efr&$tizi&o 
[11^117] R^\ iUtlfcArP7 U -JUg U —Jl/te 5 MX 

&6*S-e&£0 Hi© 

CT-aZJU^Ug, C3_6 

:>^7 PZJU^JUgs h U 7JU*Py ^JUSs ^7JU*PP< h*i>Ss 

h 'J 7JU*PP< h*^>Ss ^>771, C , _3 7JUP C2_47 

JU P * -> 2J JU/K - Jl>&%.Zf'< y isJUt %-isti )\/7fi—)l/S AN £ & £ flfr 

1 Xtt 2 4i©g-c£>£0 ) T?£>£, H3c 

[i*^ii8] R^\ s^^n/c, eg^us, t°g$v^s, t° 

ijyy-jus, 5i77^77x/u>'usgu< (i^7x/u;ua 

(is 7>>^Jl?s C ! _3^JU*JUS% :>^P7°P bfJUg* 

h 'J 7JI/* P ̂  ^7JU*PP< h*vS. h U 7JU*Pp< h* 

is&s isyy&s C1_37^p C2_477^P*^^>'l/#->'l/ 

V is ){/t ̂ ris jj Jl/Tfi—Ji/^fr £> &•€>!!¥/^v *3 3iS(itl'i) l^l—Xfct 

mte-otc 1 xtt2<@©s-e&£o ) II>RIIwciEi^bi^t] 
X & ̂  ©HS±fF# ̂  tl&lmo 

[II?t<lS9] R#% M^tftltc, tf'JisJU&s ¥ V is){/&, tfyis—JlyS^b 

< U £° 'J yis-JUg; (^S&g&, -f 7 7°P h U 7JU* P 

^f-JUSs ^7JU*P^ h*i>S. ^>7 7SMy 77°P^*:>gfr 

1 Xtt2<@GDg-C£>£0 ) T? 

£>-2K Ii^lH fCl3*6(D4b^tlX&^(»if±I^^£i^o 

[li^clll 0] R , h U 7 Jl/* P tl/c, tf U is)V^, tf 'J $ ^ 



WO 2015/087994 145 PCT/JP2014/082943 

mm 1 ] R K u yjit • ̂ ?j\,&-ew&-zntcs tr u *>MUS, tf u $ *>* 
JUSSL < & 1 iztmcoitsmx^cD 

;£II12] R1#* 11^111—1 1 (Dl^ttlfr 1 IKCIES© 

^cII13] 5-th'P^r,>-4- ( h U 7 Jit • ̂ TJl) -3- {1- [5-
(h u yjvtn^TJi) e>J vy- 2 ->nu] tr^'j *>*:/-4 --r JU 

} -1, 4, 5, 7-Th7tKP-6H-t7V"P [3, 4-b] 

tf'J ̂ >-6 -*X 

5 — t: KP*5>—3 — [1- (5->T V7°P^*^H°U *jy-2 -

-fju) tr^'j vy-A- -011 -4- ( K u -1, 
4, 5, 7-jh7tKP-6H-t7V*P [3, 4-b] 

-6-*X 

5-th'P^r,>-4- ( h U 7JU*PP<51,'U) -3- {1- [6-

(^ijyjitn^Tii) \f.W*jy -3-011 i?y-4 ~-t 
Jl>} —1, 4, 5, 7 — -x h "7 t K P — 6H — tf^V'P [3, 4 — b 

] 

5 - tl KP^>— 3 - { 1 - [2 --f 77°P tfJU- 6 - ( h U 7JU 

tf1J $ ̂  — 4 — 'f JU] ^>-4 --TJU} -4-

( h U 7JU*P^^JU) -1, 4, 5, 7-fh7th'P-6H-tf 

7V"P [3, 4-b] ewy-6-ty. 

5-HKP*^>-4- C^'jyJltU/TJl) -3- {1- [5-
( h u 7JU*PP<51>'U) \f.=>*jy-2-ov\ e^)Vy-4--[A 

} -1, 4, 5, 7-Th7tKP-6H-t07V"P [3, 4-b] 

tf'J ̂ >-6 -*X 

5-tKP + ̂ >-4- ( h U 7JU*PP<51>'U) -3- {1- [2-

( h U 7JU*PP<51>'U) tf U $ ^— 5 — 'f JU] t°^U^>-4--r 
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)[/} — 1 , 4, 5, 7 — 7~h^tKP — 6H — V • [3, 4 — b 

6- {4- [5 - t: 6 -**7-4 — (h'J7,iU*Pp< 

-4, 5, 6, 7-rh7tKP-1 H-t7V"P [3, 4-

b] £0'Ji;>-3 -Oil e^)Vy-\ -Ol} -4- (KU7JU 

tn*T)D e'Jisy-s-tuitf^h'JJis 
3- {1- [3-^pp-5- (\-y Jitn^TJi) £°>Ji/y-

2.-4)11 e^)Vy-4-Ol} -5-HKP*^>-4- ( h U 7 

Jltn^TJl) -1, 4, 5, 7-Th7tKP-6H-t07V"P [ 

3, 4-b] e°'J^y-6 -*X 

5-tKP + ̂ >-4- ( h U 7JltU/TJl) -3- {1- [4-

( h U 7JU*PP<51,'U) -1, 3 -T7V-JI- 2-j )H 

> — 4 — 4)1} —1, 4, 5, 7 — T h7 t KP- 6H — tf^V'P [ 

3, 4-b] tf'J 6 -*X 

5-tKP + ̂ >-4- ( I-<J 7JltU/TJl) -3- {1- [6-

£°>J Vy- 2 --oil e^)Vy-A-oi 

} -1, 4, 5, 7-Th7tKP-6H-t07V"P [3, 4-b] 

tf'J ̂ >-6 -*X 

5-tKP + ̂ >-4- ( h U y)ltn^TJl) -3- {1- [4-

( h U 7JU*PP<51>'U) eiJiyy-2--OH e^)Vy-A~Ol 

} -1, 4, 5, 7-Th7tKP-6H-t07V"P [3, 4-b] 

tf'J ^>-6 -*X 

3- [1- (5 -^PP tf'J 2 --TJU) £X'J^>-4--f 

JU] - 5-tKP^>-4 - ( h 'J yJltn^-TJl) -1, 4, 5, 

7-Th7tKP-6H-t07V"P [3, 4-b] t°'J^>-6-* 

X 

5-tKP + ̂ >-4- (l-^yJltn^TJl) -3- {1- [6-

(^ijyjitn^Tii) eu^y-3 -on e^)Vy-A-oi 
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} -1, 4, 5, 7-jh7tKP-6H-t7V"P [3, 4-b] 

tKn*i>-4- ( h U -3- {1- [5- (h 

-1,3, 4 -T7V7sS—)\/- 2--TJU] 

iJ,y>-4-'fJU} -1, 4, 5, 7-jh7tKP-6H-e7V" 

• [3, 4-b] 6-*X 

5-th'P^r,>-4- ( h U 7JU*PP<51,'U) -3- {1- [6-

tf'j ^i/y — 4 —4 JU] 

JU} —1, 4, 5, 7 — -x h "7 t K P — 6H — [3, 4 — b 

5 — t: KP*5>—3 — [1- (6 -4 7 7°P^*^>H0|J VVy- 3 

—'f JU) i»-4 ->NU] -4- ( h U -1 

, 4, 5, 7-Th7tKP-6H-t07V"P [3, 4-b] t°'J *>* 

> — 6 -*X 

5 — t: KP*5>—3 — [1- (6 -4 7 7°P^*^>H0|J VVy- 3 

—'f JU) i»-4 ->NU] -4- ( h U 7JU*PP<51>'U) -1 

, 4, 5, 7-Th7tKP-6H-t07V"P [3, 4-b] t°'J V 

y-6-tys RZ/S 

3 - [1- (2 —>^P7°P tfJUtf'J 5--TJU) k^'J^ 

>-4--fJU] - 5- tKP + ̂ >-4- ( h 'J yJUtn^-TJl) -1 

, 4, 5, 7-Th7tKP-6H-t07V"P [3, 4-b] t°'J V 

y-61 2 (C|EtE©4b 

& ̂  ©HS±fF^ ̂  

[11^1114] ( + ) -C i s-5-th'P^>-4 - ( h U ~ 

3- {1- [5- ( h U yjitn^TJV) eiJi?y—2—<{JU] 

iJi/'V —4—-fJU} -1, 4, 5, 7-Th7tKP-6H-e7V* 

P [3, 4-b] 6-*X 

( + ) -c i s-5-th'P^>-4 - ( h U 7JU* P -
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3- {1- [6- (h lJ ti°'J y—3—4 JU] tf 

^)Vy-4-4 )\s} -1, 4, 5, 7-fh7tKP-6H-^7 

Vu [3, 4-b] £°>j i?y - 6 - tys 

( + ) -C i s-5-bh'P+>>-4- ( h 'J -

3- {1- [5- ( h u e=>Vy-2-4 

\) *Jy-4- -4)1} -1, 4, 5, 7-Th7tKP-6H-e7V" 

• [3, 4-b] 6-*X 

( + ) -c i s-5-bh'P+>>-4- ( h 'J -

3- {1- [2- ( S'J t°'J 5 ~4)V\ tf 

*>*:/-4 --TJU} -1, 4, 5, 7-Th7tKP-6H-^7 
X/P [3, 4-b] £°>J i?y - 6 - tys 

( + ) -C i s — 6 — {4 - [5 — tl KP*5>—6—— 4 — 

( h U 7JU*P^^JU) -4, 5, 6, 7-jh7th'P-1H-t? 

=>Vu [3, 4-b] e'J^y-3 ~4)ll e^)Vy-\ -4 )\y} 

-4- ( h U t°u^>-3-^>/u#- h UJk 

( + ) -c i s — 3 — [1 - (5 —^PP tf'J 2 -4)1) tf 

^>-4--T JU] - 5- tKP + ̂ >-4- ( h U 7JU*PP<51>'U 

) -1, 4, 5, 7-Th7tKP-6H-t07V"P [3, 4-b] 

tf'J ̂ >-6 -*X 

( + ) -c i s-5-th'P^>-4 - ( h 'J y)ltn?(T)l) ~ 

3- {1- [6- (huyjvtn^TJi) eu^y-3-4JU] 

iJ,y>-4-'fJU} -1, 4, 5, 7-Th7tKP-6H-e7V* 

P [3, 4-b] e°'J^y-6-tys 

( + ) -c i s-tKP*i>-4- ( h 'J y)ltn?(T)l) -3-

{1- [5- ( h U y)ltn?(T)l) -1, 3, 4-f7^'7V-Jb 

-2-^U] ^>-4 -4)1} -1, 4, 5, 7-jh7kh* 

P — 6 H — tl° ̂  V P [3, 4-b] 

( + ) -c i s-5-th'P^>-4 - ( h 'J y)ltn?(T)l) ~ 
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3- {1- [6- ( h 'J tf'J -4)V\ tf 

Vy-A -4)1} -1, 4, 5, 7-fh7tKP-6H-^7 

Vu [3, 4-b] £°>J i?> - 6 - t>s 

( + ) -c i s-5-t; KP^>—3— [1 - (6 —f 7 7°P^* 

*> tr •; y *>*:/-3->nu) y>-4->nu] -4- ( K u 7JU 

-1, 4, 5, 7-Th7tKP-6H-t07V"P [3 

, 4-b] 6 

( + ) -c i s-5-t; K P * — 3 — [1 - (6 —f V^P/f^r 

*> kf'J y*>*:/-3->NU) i»-4 ->NU] -4- (MJ7JU 

-1, 4, 5, 7-Th7tKP-6H-t07V"P [3 

, 4-b] RXf, 

( + ) -c i s — 3 — [1 - (2 —>^P7°P tfJUtf'J 5 

->NU) t:0/^ lJi/>-4-'f ;u] - 5-tKP^>-4 - ( h U 7JU 

-1, 4, 5, 7-Th7tKP-6H-t07V"P [3 

, 4-b] tfj6-xyfrbtezmfrbM&nzs i 2 

£§Eii©<b^tlXtt^©2£S±§^;*ft£&0 

3cJg15] R 1 7j<SIS"C£>£* 11^111—1 1 (Dl^ttlfr 1 lltClEtfctfMb 

^cII16] 4, 5KP*s>-4- ( h U 7JU*PP<51>'U) -3- {1-

[5- ( h U 7JU*PP<51>'U) ex)Vy—2.—4 JU] H°^U^>-4 

— -f JU} —1, 4, 5, 7 — T h7b h'P — 6 H — tf^V'P [3, 4 

-b] 

4, 5-$;bKP + 5/-4- ( h U 7JU*PP<51>'U) -3- {1-

[5- (h'J7^p\f.=>*jy- 2 -4 ill e^)Vy-A 

— 4 )\A ~ 1 , 4, 5, 7 — T h7b h'P- 6 H - tf^V'P [3, 4 

-b] tf'J 61 5 tc IE 

^cII17] ( + ) -4, b —VVL KP*5> — 4— ( h U 7)ltn*T)l) -3 
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- {1- [5- ( h 'J 7ju*p^ju) e°'j vy- 2 ->TJU] 

Vy — 4 — -f JU} — 1 , 4, 5, 7 — "T" S ^ tl K • — 6 H - t? ̂  V P 

[3, 4-b] &tj\ 

( + ) -4, 5-5/th'P + i/-4- ( h U 7JU*Pp<51JU) -3 

- {1- [5- ( h u 7ju*p^ju) e^yy-2-4 

Vy — 4 — -f JU} —1, 4, 5, 7 — ,T' S ^ tl K • — 6H — tf ̂  V • 

[3, 4-b] \zv*jy-6-*yfrt3tiLZ>%tfrt>M&tiz>. 

^<iI18] R if, titc7 x -JUS 

• P< h'J7J^P^ h^>S&tJ^>:pySfr£>&£g¥fr£> 

1 Xtt2<@©g-e&£0 ) T?S>y, R1^ 

•SiHo 

^ciI19] Rif, i^nfc7i-JUS (i^S&Stt* ^7JU*PP< h*:> 

Ss h'J7JU^P^ 

1 X&2{®©S"e£>£0 ) T?S>y, R 1 if, TKUJI? 

X&Z>, II^I11 £§Eii©<b^tlXtt^©2£S±§^;*ft£J&0 

^3120] R if, m^titc, tf'js/Mus. eu^jus. e^-jus, tr 

U^-JUS. TTisTVV (i^Zl/'JJUS (^§£S^S 

(is ?vMlWS*, C ! _37>/U*>/USS y<7 ny°n 

h 'J y7Ata/h=^yS, MJ 7JU:*P* S* 

i>gs yyy&, c ,_3y)izi^y&, c2_47)iz\5-yti)itf-)i 

S Rzfs< y y)it *yti JU#—JUS fr b?£&ffifrbW£tiz> (wi—xu 
mte-otc 1 x(i2{®©S"e^^o ) T?s>y, R1#, 
s ll^il 1 ic§Ei&©<b^tixtt^©2£S±§^;*ft£J&0 

^1121] R^\ kfJ^JUS. tf'J^JUS. tr^^-JUggU 

< & tl° U - JUS (i^S&Stt. -f 7 7°P H°JUS. h U 7 JU* P 

P^JUSs ^7JU*PP< h*i>Ss ^>7 7SMy 77°P^*^>S/)V 
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R1^ 7Kiiji^-efe3. i*^iiuc§ES©4b^x^^0^ 

[II>fcII22] R S V 7 At P * 3-J\,&-ZW&$tl71. tL° 'J vJUg, fcf 'J $ ̂  
juggLaitr^-JuS'Cfey, R1^. ikmiII^II 
1 izsam<Dfcsytix.iz?<Dmm±§iF&$ti&Mo 

[Il>t<1123] R#\ M&$tlfc7 J: —JL>M V7M 
• y S=£*>g, hU7MP^ S4r^g;&tf*>7>'gAN'=>&£ilfri3 

1 xtt2 4@o)g-efe«>o ) t?fey, R1^ 
, Tk^g-cfea, Il^il Hc=E»04b^x«^©^il±l^^ti-2) 
"t^ -ymo 

[Ii>RlI24] Rtfis ij|^tl/c7i -JUS ^7JU^PP< h=^> 

a, KIJ7>»U^P^ h**>gMc$'7>'gj&N£&5ifr&Ne>gtf*l3III 

1 Xtt2fl§CDg'e&<5o ) Tffey, R 1 7jC^gT? 

fe&, 1*^111 izsam<D4ksy}juzjz<DWim±^istiztk0 

[Ii>RlI25] Rtf, tf'J^Ug, tf'M^Ug, b^v-JUg, tf 
u yV -;ug% TTVT V 'J A^ L < \ZTTSJ'J AS (%6%m$S: 
Its JMMJM** 7vMB*s c ! -37A*A&s :>^P7°P fcfJUg, 

K 'J 7JU:t P ^7JU^PP< h^r^Ss h 'J 7 At P * h 

i>7ySs C, _37JUP^^tt, C2_4-7)lZ\irist))ltf-)l 

&Rzfs< y t/jut* *> ti jistf-jb&fr e> & e> Hfiti-s [H-x& 
1 xtt2 4i0g-efe^>o ) -efey, R1^, 7j<$gTfe£, 

1 £13ii04b^tiXtt*©2gS±§^;*ft5mo 

[1*>RII26] Rtf% £°V<^Ags tf^^-JUg^L 
< ti t°'; ysz-ji/g (^s&g&, -f 7 7°P tMug, h u 7;u^ P 
*^Ug, ^7JU^PP< h^>g, 77°P^dr^>a^ 

1 Xtt2f@GDg-e&£o ) T? 

fey, R 1 if, TKItS-efe-g,. li^il ncl3i604b^X(i^©^ii 



WO 2015/087994 152 PCT/JP2014/082943 

[MII27] R HJ\ fv I; 7 )i^ p p< tlfz. t;0 'J tf') $ V 

[I*^cli28] tr^/P e'J^>I©4{i0 h u 7^^1-py ^;us^l BIALODJMS 

i sT'^^ 3&T/1 5-2 7<D^f-'tl^1 

[I*>ftII29] MII1-1 3S 1 5 v 1 6&m 8-2 

8 0lN-rtlA^ 1 JKClB«c04b^X«^©^Il±l^^tl^mo 

[11^1130] 1*^111-29 (D^ttliP 1 iItClB®0'fb^X«^(D^II±I^ 

CI*>RlI31] 11^311-29 (D^fUfr 1 II(Cl3ig©4b^X^^©^il±I^ 

EbflUHb?^ 

, MWfSllL 4£H 

DL3U^TP-Mf, iLDL^UXjP-Jl/iis Xfi, ^ 

,#<DTO^ L < &^<D/c&©^|gM$tl0 

[11^1132] 1-29 1 II(C|3S©4b^X^^©^il±I^ 

KlM£Itt0TO|gU < &>& 

[I*?Rli33] II^I11-29 1 3l(Cl3*l®4b^X«^(Z)^il±I^ 

LTMtSs 

C!*^II34] Il^li 1 - 2 9 (b^tn-fr 1 JllCsBSGMb^Xtt^0^il±i^ 

LT^T-Ss M©LDL^b7rP-M 

aut©iHiptc<fc y §i L < m&mMo 
[11^1135] 1I5RI11-29 <D^"f ftfr 1 iIfCl3«©4b^X&^<DliiI±^# 

UTMt§, M©HDLai/XfQ-il/0 

y 31 £ fta^SG^BMg L < 
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#3136] tmm 1-29 (D^ttlfr 1 

LCATS^b^lo 

#3137] ff #111-29 ©IN-f ftfr 1 

LT $mtz>s RT^WLC ATS^bSlo 

#3138] ff#ll1-29 (D^ttlfr 1 lI(C|ES©4b^X(i^©^iI±I^ 

#3139] ff#ll1-29 (D^ttlfr 1 lI(C§Ei6©4b^X&^©iliI±I^ 

t; LCAT^t^b 

Jj /i o 

#3140] ff#Il1-29 (D^ttlfr 1 II(C|ES©4b^X(i^©^iI±I^ 

UK IZ&S-tZZtfrioteZs 

#3141] !f#Il1-29 (D^ttlfr 1 II(C|ES©4b^X(i^©^iI±I^ 

BfiS L < tt^^CDfca&CD^&o 

#1142] ff #111-29 ©iN-f 1 II(C|ES©4b^X(i^©^iI±I^ 

RfiS L < (i)^©/c^(Z)^)io 

#1143] ff #111-29 (D^ttlfr 1 II(C|ES©4b^X(i^©^iI±I^ 

Jft^OLDLzi 

y&m(Dtctib(Dj5:& o 

#1144] ff #Jg1-29 ©iN-f 1 II(C§Ei6©4b^X&^©iliI±I^ 

t jft^OHDLzi 

u XT • -)WDm&.<Dm'jHz <fc y si L < & 
&&<Dtctb(Dl5feo 

#1145] II 

#111-29 ©IN-f 1 II(C§E:#6©4b^X&^©iliI±I^£ tl 
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•SiHo 

[§i#II46] II 

#111-29 1 JllC§Eii©4b^$lXtt^©2£S±fF^;* tl 

•SiHo 

[II#II47] jfH^CDL D L=l 

9 0^-ftlfr 1 II(C§Ei6©4b^X&^©^iI±I^£tl£l^o 

[II#II48] jfa^CDH D LP 

^(D^mXit^OtclsbO^^Z^ii^^mOtclsbO, II#II1 ~ 2 

9 0^-ftlfr 1 II(C§Ei6©4b^X&^©^iI±I^£tl£l^o 


