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m m » 

Wei] sOLffifeTftHftAtf/gfctt/sMmtj L < 
tZ>fr*£47*/Jl>s<>if> g§#<*gfcttZ(DM¥MIZi*F#3tit#Zi&s £<fc 

[0002] < >X'J 

o :&$£*&33 <fctfilii)£* 

>££ittcs*i&o (D-m-zfo&unJM&TSIJt 
LT^ -f >X 'J >MK'\^£B£#-f 3 tf^7i~^ K&J ^Tzit17 V 'J v > v 

>Si), J9$B1 £,«<? 0-f > X >; >£ {£21f -5 X JU*s ~ JU O U 7ffl S 

u - K&nsy, z>a-y)\su 
^tlT^So 

[0003] LfrU \f.VT1-< K$JlCtt^bS5^$£?L^:P*> K-^>X, 17 WV 

u^ya^t/^u - Kayg&y 
2^^ a-<7'ju=i^-lziM$iKa£T$y& 

tcl&n 0 HflfgtfM ttl TU5o 

[0004] 3c£, l/fyc4s^^W"r^l?PlfllliP$T^J^ LT tf^'J 

$»&£=& MfgStiT^* (#ij*«\ #I^£itn ~4^#BS0il^) 0 ^ ^tc 

/cti6^#B§,cDi:^) o 

ftffFAi* 
[0005] : SPi^M^07/116229^/^7 U>> S 

m^M2 : IIPf£^ 1107/003960^/\°>7 by h 
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: S^Mfs07/003962K 

: g^Mf§05/061489^A>7 \s*j K 

: SP^Mmi1/016469^A>7b«> K 

mmoWiW 

[0006] LfrU t^Wymik-Smis /S«tL<W 

#3 ftmziks 2M$t®#I& 
ZilZttLTlifttzH£&Xf/£tz&^PM] H£Mtz>ft 
bxfiz, emmstz&MISHMZMtzm.nm.m%zm&tzztzs 
KlttZo 

mm*ffi>ktz>tz.&><Dm9L 
[0007] 

( 1 ) $§i£(I) : 

[0008] [-fbl] 

RHi, S^S£¥ai)X|3jliR£ ft £ 1 ~3f@©M&g-eM&3tiTl^Tt cfc l\ 

t KP^^C1~C67J^JHf /c& t; KP^>C3~C6->^ • ̂JU^rJUg-efe 

y, 

it#iSE¥ateu H KP^Ste^t/^JUA'^ 
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RHZs WS^O/NP^yJM^-eM&StlT^Tfc <U\ C]~CQ7)\s*)\s&% 

fc&C3~C6*>? p^ju^jug-efe1^ 

R4^ 

3 tl £ lb£^ £ tc &=t (DWIZ fF# 3 tit# Z ik ; 

(2) Ritf, M&g^afr^MftStiai-S^OM&g-eM&StiT^TfcJ: 

l\ t KP^rs>C1~C37Jl/^rJl/SKP 3f S>C3~C4*>£ • 

(D ^iEi6©jb^ ; 

(3) R^\ 

, b h*p+i/if JH, t: KP^:>7°P t°;uSs t: h'p+i/'f V7°P t°;uS 

£fcte t h'P^»^ p^y^Jl/g'e&i^ (1) tclEictfMb-^ ; 

(4) R3^\ WS^SO/xp^yjl^-eM^^tLT^Tti C1~C47;i/^r;i/ 

SS^cttC3~C4$/^P7;i/^r;i/S"eS)i)s (1) ~ (3) iN-ftl^ 1 IltCiE 

icOMb^ ; 

(5) R3^\ ^©/NP^yH^-eM^^tLT^Tti <U\ -f 7 7°P tfJUg, t 

ert-^Jl/g, :>^ P7°P t°;USSP7*f (1) ~ ( 

3) iN-ftifr 1 mzmmoit^; 
(6) R^7yiif^5, (D ~ (5) ^?tlfr13S£ffi«©<b^ttl; 

( 7 ) J^T : 

4-(5-{(IR)-I-[4-($/^ P7°P kf;i/^j;i/^;i/)71; ̂ >]7°P t°;u}-i,2,4-

^ y T7 v -;U-3—r ;U) -N- [ (2S) -2, 3- y t K P 7° P tf;U] -2- 7;U^ P 

^>X7$K; 

N-[(1S)-2-7$ y-1-(L KP^r^P<5l>'U)-2-^^7x5l>'U]-4-(5-{(1R)-1-[4 

-(*> ? p 70p t°;uti ;U/K - ;u) 7 m y %•*>] 7°P t°;u}-1,2,4-^ *j7 V— 

;U-3-^;U)-2-7>»U^P^>X77$ K ; 

4-(5-{(IR)-I-[4-($/^ P7°P kf;i/^j;i/^;i/)71; ̂ >]7°P t°;u}-i,2,4-

r;U)-2-7;U^P-N-[(1R)-2-t KP+^-l-^ 

J1/]^>X7$ K ; 
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4-(5-{(1R)-1-[4-(*>£ P7°P i7 ̂ :>]7°P tfJUH, 2,4-

^•=¥+ti/Tx/-JU-3—fJU)-2-yMn-N-[OS)-2-t KP+^-l-^ DIJLI 

K ; 

4-(5-{(IR)-I-[4-(*>? P7°P kf;i/^j;i/^;i/)71; ̂ >]7°P t°;u}-i,2,4-

^ y T7 v -;U-3—r ;U) -N- [ (2R) -2, 3- y t K P 7° P tf;U] -2- 7;U^ P 

4-(5-{(1R)-1-[4-(*>£ P7°P fcfJl/2jJl/Jtf=Jl/)7 i; ̂>]7°P tfJUH, 2,4-

r;u)-2-7;u^p-N-[2-t h'P^>-1-(t h'P + i/^f 

;U)X5L;U]^>X77$ K ; 

4-(5-{(IR)-I-[4-(*>? p 7°P 71; 2,4-^ 

r;U)-2-7;U^P-N-[2-t h'P^>-1-(t 

)X51>IU]^>X77$ K ; 

4-(5-{(IR)-I-[4-($/^ p 7°P 71; 2,4-^ 

r;U)-2-7;U^P-N-[(1S)-2-t KP+^-1-^fJHfJb 

]^>X7$ K ; 

4-(5-{(1R)-1-[4-(*>£ P 7°P 7i; Jl/}-1,2,4-^ 

^^tV7 V-)\y-3->r JU)-2- 7 P -N"[ (1R, 2R)-2-1 K P * *> *> ? p ̂  > 1 

J1/]^>X7$ K ; 

4-(5-{(1R)-1-[4-(*>£ P 7°P 7 i7 , 2,4-# 

5r*fV7sJ-)\/-3-'r;i/)-2-7Jl/^"P-N-[(1R)-2-t: KP+^-l-^ fJUfJl/ 

]^>X7$ K ; 

4-(5-{(IR)-I-[4-($/^ p 7°P 71; 2,4-x 

x/—Jly-3-^f )l/)-2~7 )l/^~ P-N-[(1S, 2S)-2- L KP^N>N>^P^>f 

Jl/]^>X7$ K ; 

4— (5— {(1R)—1 —[4— (2, 2-$/ / 1)l> 7°P s< J -f JU) 7 i7 ̂ :>]7°P tfJUH, 2,4-

-%5r*fV7sJ—)\/-3-'r;i/)-2-7Jl/^P-N-[2-t: h'P^>-1-(t h'P + i/^f 

;U)X5L;U]^>X77$ K ; 

4-(5-{(1R)-1-[4-(*>£ P7*fJ^/^-Jb)7 i7 ̂ >]7°P t°;U}-1, 2,4-^ 
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)X51>IU]^>X77$ K ; 

2-7Jl/^P-4-{5-[(1R)-1-{4-[(1-7Jl/^-Ps>^ P7°P tfJU) ^JU/^-JU] 7 m 

7 5/} 7°P t°;U]-1,2,4-^^rHty77x/->'U-3—T;U}-N-[2-t KP^>-1-(L 

K ; 

2-7;U^P-N-[(1R)-2-t KP^T^-1-P<51>'UX51>'U]-4-{5-[(1R)-1-(4-^ V 

7'> 'J JU7 i y 7°P t°;u]-1, l,4-Jt%r*fV7sJ—)\/-3-'r JW^>X7$ 

K ; £<££/ 

2-y )[/^ P-N-[2-1 KP^ri>-1-(t KP^>P< 51>'U)X51>'U]-4-{5-[(1R)-1-( 

-f V 7'> 'J Jl>7 i y ^r:>) 7°P t°;u]-1, 2,4-^ =¥+t *J 7 x/-;u-3—r ;u} ̂  > X 

K 

iZib-SW ; 
(8) (D ~ (7) 

(9) 2m.mmffi£tz&mffi*%imt2>tzisb<D. (8) 
WM.IJS^I ; 
(1 0) (8) K§B*6©gH$&/£$] ; 
d D (D ~ (7) ^tnfrimztm 

<Dit'&yt}£tzte;z<Dm¥#iiz^-ztim2>i&<D&m •, 
(1 2) (1) ~ (7) lN-ftlfr1 ̂ C§E*6©fc^$l£fctt^©2£^ftl;:fF 

(1 3) Pf?LS]^^H K-efe^) (1 2) tc§Ei6<OT;£ ; 

[0010] *fg0£ tc <fc y % ®ti/cMP§TfFffl^ £ «=fc L < £# 

1" £ J7 ̂  JU'O if >If#WStztetOM^WIZfF#3tit#£Ifll||±#£ 

51 $ d t" 1 2MH®^ & if £ ft L T ® ti /c 33 J; t// £ tz 
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tabxfiz. 

M t & E ££II t & z. t if-T? $ 2> o 

[0011] rci-ce^ju^jusj 

tctefimMfofflt LT^ * 1)\s&, x^JUg^ 7° 
PtfJUg, -f V7°P t°;USs sec-y^JUSs tert-

^Jl/g, 1,2-^p<5l>'U-70P tfJUSs 

;uSs -f y^$/./uS&£f#Pif£*i£>0 

[0012] rC3~C6*>?P7Ml/3Ml/gj j^H$(3~61®0fS 

ffiJlt^bTKHS^iv P7°P LMUg, i/^P7*fJH, 

^JUSteJ;Xf*s0 ptL-So 

[0013] rt KP^TS>C1~C67JI/^TJI/SJ t tes kh*P+5/i 

^tulE rci-ce^ju^rjusj tCM^L/cg£^9o I^JtLTIi, Hh'P 

^fS/^Jk 2-kh'P^s>ifJk 4-k h*P + s>^k 5-k h'P=1f^> 

^Jk 6"t KP^>^3f*>Jl/g&£ftfPlf £*l£>0 

[0014] rt KP3f*>C3~C6*>£ P^JU^JUSJ th'P 

3fs>gtfiiu§E rC3~C6i>^ P7J^JHJ tcii^ L/CS£^90 L 

Ttis t: h'P^»^ P7°P t°;uSs t: h'P^»^ P7°fJH, 2-t KP 

p/^>^;uSN t h'P^»^ P^3f*>Jl/g&£ftfPlf ̂ tL-So 

[0015] r/\p>f>j^^j t&s y^MWs^s ^zM 

[0016] *0Mffl»^fciNT. *fP£0Hb^$i£ 

££J5Jfc3-tt: addled: JFM3ti£i££^9o 

[0017] 7 vfbzK^i&EL Wfeik, ^bzK^i&8L 3"i"fb7K^II±^4 

^©/NP^v-fbTK^Ili^ ; ±^It±^ fillip 'J >II±^ 

teifoMW&ik] * $ K u 7Jb^p^ * >X;U/1N>II±^N 

±^N P-K>»UX>X;U/1N>II±^4^©77IJ->'UX;U/1N>II±^ ; Mt±^ yA,cr 
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mi&s 7VJUl£i^ :PX=UUtf>I£:t^ 

% V \s< yft^t£E(DMWM.%!L ; ± K 'J ^ AilL 

'J 

'J ±*I#S±^ ; 0 A±^N 0 AiUft 

£©Mli& ; t-tf^Jl/j7^ yik, ^EJU/IN'JV^ ? 

;u=iHt$>^ y ^~)\y</lJ iyyyj\y^)\yJLXD\yik, niHsyisT^yik 

s n-^uu^juti^yiks V7-Vy^ yx^u;7^ >±^ KUX^JUT7 

p/s^ri>>/U77$ y^ N,N'-i/^>y'JHf b>i/7$ >J^N 

^PP7°P2K >±^ 7°P2K>±^ ^X^ y-jUT7^ >J^N N-^>^;U7 

¥^=>isyi&s T- v^?tDvyy^-OK'jx ( 

tKP^ri/^ib) 7$ J *$yikti;Z:(D^jkti:Z:(D7$y!k] <?lJi/y 

ik, Wyi&s 7)is#=yiks jju^iyiks filthyi£±^ 

ym^t±£(D7 ̂  jwmt±£i$mi bnz>0 
[0018] ±%tpizmmLtcvtz>ztiz£t>), 7.K^£ 

[0019] *mn<Dit'&mzs 
Zo dtib©attfts 33 <fc d ti £©#H4ft©;Ft£-t]tf 

©it $£i£(I)"eH3tlT^-g>o II^T, — 

fl£^(I)T'll3ti£lt^©^Si41*N 33<m C©^^^©^©^ 

^0;Fb^^-r^T^#-r^o c:&&<Dm 
it-fife* #t®k 

mt&tzztib-etiZL. '<m<nm&j5}iks #^m mmmtfttmM 

m Lxm^zt^x^^0 
[0020] -wcMi)xmtsn&{k^*mj&t=t 
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mitLfonmt LTtt, ?.m<D 
HDtel* (2HfeJ;t/3H) N ("CN 13C33<fctf14C) N MH©|WKul* (13N 
focfct/i5N) N (i5o, i7ofectt/i8o) % (ISF) 

tfmfbnzo mim-zmmtsntz 
s 7 viz-turn, imn, 

33 J:#, 

Jj}£iz33vz>n&©ftfo izmtiLfo-e^M-ztitcjgm&m^£ c t iz£ y % 
isijt-raci^tf-csao 

[0021] (i) -eH3ti£ib^©7°p h*7^ 

o (i) 

[0022] ^Ph^y^LTli;, J SifTisJl/iks 

'J y otitis K 

KP**>S TJU^JMbS/cti "J > 

®Hb 3 ft fc <b£$) &ifPtf £ ft £ ($ijxti\ PovL Krogsgaard-Larsen£>% 

TA Textbook of Drug Design and DeveLopmentJ harwood academic 

publishers, 1996^N 351~385M#^) o Z<D£ 9 &7°P •> V\%s 

#&-e'jkto<Di5mz£i>)-mj£ (i) ^^nzit^-frbWk^nmzo 
[0023] RHi, fcfSLOi, M^S^aA^3l^^tLS1~3<@©M^S-e®^^tLT 

t: KP^s>C1~C37JU=^JUSS/ctiC3~C4->^ • 7 

fcU, J^J^LOi, M&g^afr^g^Sfta^Oti&g-CM&SftT 

^Tt>Ja\ t h'p + i/if-JH, L KP^>7°P tfJUg, LKP^fWV 

7°P tfjuat/ctit: Kp^rvix? p^y^jug-e&'oU $ £>tc<fc u < 

tiN 2,3-$/ t KP^rf>7°P t°;ug, 2-t KP^rS/-1-t: h'P+i/^fJI/lfJl/ 

Ss I-^JUA'^;u-2-t h*p+4>xf;i/i, 2-t KP^>-I-P<fjufji/ 

S£fcti2-t: S*p + i/S/^ p^>^;ug-efe-g)0 
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[0024] Im, XfjUtfeSo 

[0025] Im, C1-C4 

;pji/*ji/g£fc&c3~c4*>?p7ji/*ji/g-c&y, J:y$?i;L<&, i~3j® 

©/NP^yH^-eM^^tLT^Tt -f 77°P tfJUg, tert-y^JUg, 

p7°p trji/g p^ji/g-e&y, 3 ^ tcofc y$?s L < ^ -f 

V7°Ptf>'USs tert-^Jl/g, s> 0 P 7°P fcfJl/g, 1-7;U^Pi>^ P7°P tf 

[0026] R4&, 

[0027] -fl£it(lKc£tt£R\ R2N R3£<£t/R40fcfS R1^ 

S^aA^®^^tLi>1~3®©M^S'eM^^tLT^T:fe,J:l\ t: KP^>C 

1 ~c37;i/^;i/SS^cttC3~C4$/? p7)\y^)\y^hy, R2tf i^ji/g-efcy 

% R3^\ 1~3^©/\P^>jl:f'eM^^tLT^T:fe» C1~C477;U^;USS 

^cttc3~c4$/^ p7;i/^;i/S"es>y, R4^7 v^m=5-izhz>i&.fr'&to-\fzhz> 

o 

[0028] ctysfs R't>\ 

TMi#i3*iT^T:fe> <£i\ k h*p+i/if JH, L KP^:>7°P tfjug, t: 

h'P+i/'f V7°p tfJUg^fctet: KP^rs>s>^P^>f1Jl/S"eS>y, R2^x^ 

ji/s*es>y, R3^\ i~3^@©/\p^>ji:f'eM^^tLT^T:fe»<u\ -fV7°p 
t°JUgN tert-^Jl/g, S/^P^PfcfJl/gSfcteS/^P^Jl/g'e&y, R4 

if 7 

[0029] 3 ^ tCofc y $?£ R1 if, 2,3-^L KP^>7°P tfJUg, 2-

t h'P + i'-l-t KP^f^^Jl/X^jl/g, 1-^;UA'^-r;u-2-t h*P+i/i 

^JUgs 2-L KP^-l-^JUx^Ug^/cW^-t: h'P^»^ P'O^JU 

S"eS>y, R2tfif1JUg"e£>y, R3tf, -f V7°P fcfJl/g, tert-^Jl/g, *> 

^P7°Pt°;ug, i-7;u^pf>^P7°Pfcfji/g£fcte*>£p^f^gt^y 

, R4^'7 s/iI?-efe5i^tefe3b5o 

[0030] 

[0031] JSJ^gff gft]©J5 
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kh*P^>i, S&if) £ 

HSOI&iSrfT&oTti<U\ Cti^O&USi: LTli, 

IIS T'& tltff# tC £ tl ft l^\ T. H. Greene, P. G. Wuts, Pro 

tective Groups in Organic Synthesis. Third Edition, 1999^, John Wile 

y & Sons, Inc.&£flC§B®3*l7c{£liS#Plf £*l£>o Z.tib CD'S US CD a# 

AJSJfc, £<£0\ ±§E£tUc§Ei63ft/c^;£&(>: 

(Dn&izijt-oTfi? zttfvzzo 

[0032] 
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[<ft2] 

(i) 

[0033] R&<£t/R' JU^^S&<£t/7.KI£SCQSflg"e&R1 

, R2, m&tmm-Z'fc&o ) 
[0034] A-iigii, {t^o)0t}j^^>mz^mm^mxLxit^M2)^m 

i&mzn&nu, ttm, jxj^jts m 
T. H. Greene, P. G. Wuts, Protective Groups in Organic Synthesi 

s. Third Edition, 1999^, John Wiley & Sons, Inc. &ifLTjiSliEjil 
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[0035] k-linmt, <ftl=r^(2)£L KP**>:P$y£J5J&;*ttT<b^$l(3)£§!li£ 

[0036] fernstizfe&t LT^ 0!lx.^ x^y-jk 

\ hJUx>% VOUU^^y^ V*D\s-fo)\sb,7^. K (DMF) N jh7t h'P 

n^y (THF) N x^y 

-JUfc^t/THF-efe^o 

[0037] t KP^^T7^ yt LT^ 50w/w%t KP^^T7^ >7K;#^ 

t KP^^T7^ >J^II^ft if T^tf £*U fc?3;L<^ 50w/w%t KP^r^T7 

$ >7K;#^"efe-g)o 

[0038] J5J^^ti0~150°C-efel'J^ fc?3;L<^ 70~90°C-efe£o J5Jfc0^&30 

^ flO ~ 240# fit] X&V ^ 2~40|^-efe^o 
[0039] 

mmTxinm^m^LXs mbtitcw^^x 
/&/#•• "3~ §o 

[0040] k-llllimt, 4t-&M4)$:Wffi&^ZT)l't5£Xft})l'tfy&tfcfc-Z-&T 

<t&MS)*:mi&t&T.m-C$>2>o 

[0041] LTti, Miltert-7>;k Ml|n-7>JU 

&iftfPtf£*U &3;L<^ MUtert-y^JU-efe^o 

[0042] LT^ Ml, 7P 

£>tu $?£ L< 

[0043] J5J^Jt&-20~100°C-efe<',U &3;L<^ 0~70°C-efe£o J5Jfc0^tt1 

~240$^-e&kK 2~40|^-efe^)o 

[0044] ;^©#JliK fi£ o TMH£ fr A <U\, 
MJ±TT-;m£g£"t£o %mz7K^iPx, It 

iix ̂ ;u 4 £• ©^ m ivx £j® ti £ a & "T £ o % b ti /c £ itw. 
i-^^o^^(Dmm\^^xm^t^o MUTT-

[0045] A-IVIgtt, A-IIIfMTl#£>tl£ltl^](3)£, ls^ij0#ST, A-IIII 
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&xm b na (5) t (6) & i*re& £>„ 
[0046] LTteU 0!lx.^ VOUUt^y, jh7kh'P77> 

, 1,4-v^^r+f>, DMF, h:P$ £>tl, &3;L<& 

% ^PP^VS/c&DMF-efe^ L< ttDMF-e&£„ 

[0047] LTti, (i) $ K\ 

i,3-y>r 7 7°P tfju^k^yy $ K\ l-x^U-S-O-^^JUT^ J 7°P t° 

;u)^;u^yv $ K (WSC) $ 

KIIi:1-t: KP+^'OX/ h 'J 7V-Jk 1-t: KP + */-l-7*f^> V h 'J T7 

V—Jk N"t KP^>X^:>>-f $ K&£:(£>N-t KP^rMb"^£©$&£"£ 

; (ii) i,r-^;u/it-;uyv $yx/-;u (CDI) tag®4 $ yx/-;ull4^ 

WSCi: 1-t: h'P^V!/ K 'J T7 

?$>Zo 

[0048] &JfcSJ£tt0~200,C-e£>kK fc?3:U<^ 20~120°C-efei>o 1^1*30 

^u<it 2~mmxfo&0 

[0049] 

JSm TK £ in ̂  Mt x 51 >iu tz £% m ̂ vx £ j$ ti £ w tn f & o 

K 'J £A&£f©f£4££!l£E^Tf£4£-r£o 

MJ±T"e;#£g£g£ U 0lz6£*> 'J^]^b^P7 h ̂ 7-f -

•eiSfSo 

[0050] A-VIili, A-IVlfM-et#^tl^^^(6)^^^flSR' -fb^ 

$i(7)£§!iirr£>nre&£>o 

[0051] ferns tiZfeMt LTti, **y-Jk x^y-jk 2-7°p^y-Jk n-

-J9 jp< * y-;u"efe-g>o 

[0052] LTfciU 'J 7 A, j^|£^ K 'J 7 A, TKIt-fb^ 'J 7 

A% TKSHb^ K 'J 7A&£tfPtf£*U ^II^D 'J 
[0053] J5JfcSJ£tt-30~100'C-e&i<JN -20~20°C-efe^o 

i0~i20^-es>ys ^u<it 20~50^r^-efe^o 

[0054] %(DmiMizm?xmmMZi7z-i£<}:i\ 
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?#£*iK <J 
ig^y^ffliNT^i-r^o MET-emm%g£Ls m 
>!£:> 'J JotfJU? PV K ^7-f —"eHt§!lt~£>o 

[0055] A-VIIgtt, A-Vl^-et#^tl^^^(7)^jb^(8)^^J5J^^-&T, lb 

[0056] LTfciU THF, y^ppy^x 77-tzK-Klj;k hJUx 

&3;L<^ THF-efe^o 

[0057] (i) 

>m^-tert-7"Uls&£:(DTySstjJl'tf>m^XUl'$Mts K 'J 7 x - Jl/jfc 

X7 < >^P K 'J 7"Ulsfc7 7<r >ftt?<DfcZ7'( >$M& •££>-£ s (i 

i) (*>TS*?l'» K <J (isyy *1ls» K <J7"1 

)\/-fc7-fcz>yt££(b (v^y ̂ u>) e>*u $?£ 
L < teu TVSstlJl'7F>m^-tert-7"Ul't K 'J 7xzjb/t7 7^ 
^•yr-efe^o 

[0058] J5J^^ti-20~100°C-efel'J^ 0~40oCefe^o J5Jfc0^&10 

#^~60^-C&kK 30^~20tP^-efe£o 

[0059] )k<DmiMizm?rmmMZfr*.i££i\ 
METT?%M%g£Lfc&s Klti)fclZ7k%l]Qz., 
£ffl^"C£j$$]£aait~ £o %bntzMWtM%:lW£1- h 'J VAfttfa&fikftJ 

'J -hf)\/0 PY h 7 -f --eltii"r^o 

[0060] A-VIIIfM&N A-VIIfMTl#^ft£lbl^9)friM£ilgR£P&£LT, -fb^ 

$i(i0)£§!iisr£H£"e£>£o 

[0061] 3*1 £>}§&£ LT^ y^PPy^X £>*u 

[0062] LT^ ^b7K^ K 'J 7>/U^PMI4^^tf £*IN 

fc?3;L<^ K 'J 7i^PSItfe§o 
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[0063] J5J^^ti-20~60°C-efe1'J^ 10~30oCefe^o J5Jfc0^&10 

ftflO~60#^T'lJ N 20^~20tP^-efe£o 

[0064] 

ffiE.T-e®M*g£[sT, mbtltzmfe** V7°p \^J\yJl-1J\yT:')mt^ 

o 

[0065] A-VIIIIgfciU A-VIIIfMTl#£>tl£lbl^](10)^ !fo§^£y©#£Ts 7 $ 

Dzm&t&Jim-zfc&o 
[0066] ferns tiZfe&tLT&s VOUUt^y, THF, 1,4 DMF, 

V^DVT^L KT7^ SfS L< izvpnntty^tcltmv 

T?fckK £V&£ L< ttDMF-e&£„ 

[0067] LTti, 7$ 

R. C. Larock, Comprehensive Organic Transformations. Seco 

nd Edition, 1999^, John Wiley & Sons, Inc. tClEHS^ tl/cis'nSy^^ 

Mb*i-So mmnt LT^ O) VX^*X*U>1^7- U >@t 

; (ii) 1,3-$/*>£ P^^JU^JU/l^-f $ K\ 1,3-^V^P 

t:0)l>JjJl>tfi/'1' $ K\ WSC7>££:(DJ3Jl>tfi/'1' < KUL Zt< K 

II11 -1: K • 3f :>^ > V h 'J 7 sJ—)\st& £(DN- L KP^r :Wb"£^ ̂  (D 

; (i i i) CDIft^fOM ; (iv) ^b4-(4,6-^p< h^>-1,3,5-

K <J TVy-l-^ )\s)-4-}t1-)\s=E)\sfr\)-0 lx (DMT-MM) ; (v) 0-(7-77Hf^ 

>X/K 'J 7X/-Jls-1—r;U)-N,N,N',N'-^ h7^J^P-^A ^+f7JU 

^p^77x-h (HATU) N 0-^ y y h 'J 7 V- ;k1 - ̂  JH, N, N', N' -f h 

7^fJb^Pi^ A^t7^P/1s7.7x- K (HBTU) ft^0/t7 7i 

- SfS L< ̂  WSC^I-t KP^^^yV K 'J 77-JI/ 

[0068] 0~50°C-efe^)o J5Jfc0^tt30# 

^~960^-e&kK 1~120|^-efe^)o 

[0069] )k<DmiMizm?rmmMZfr*.i££i\ 
K j&fc iz7k%i]Q ?itc<k, MI x 1) u tz a <D £ m 1vx £ £ a & t 
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Ml±T-es $£)££*> "J *J$Ml/?P 

v K^'^7 -r — 

[0070] ±IB^;££ffllNT§^-e$£fik 

t£j£1~-2> ##0!l 33 J: t/^MJ CI^T, tC 1" £ £ £ 'T? $ £ 0 

[0071] fcte^©i£^ftlc:fF#;*tl?#£>^l£ 

% {Wtitzi&M^Tft^ikMt&tzisb, instill 2§y||js^N 

(D{fc(DWfM tC ct •Si^lfllll^ ItHtb^^ (impaired glucose tolerance : I 

GT) , JE>i!t (m&\ 

i^iftum mm^s **/i?'j *?*>> KP-A, ;m ^ 
±s ^/i>^ SMfiHb^ I^JSMISEN 3iJiL&£) tfc&DtSfi 

m^s #igi, ei*ii^ *T s 
-$/Xftif) (DfeWJ3J;tf /S/c3 tit#£ 11^11^0W^bJ5c 

3 tit#•So 

[0072] ttc, *%mo)\kti^tc[z^(DM¥mz=a^isn%z>^x, mntcpm 
mztc iMffi&mwm *m t & tz&, pMmttzimffiz&mtztzto iz & 
msnm&mmMf£%!)<Dti%)f£ft£ \,x\msnmz>0 

[0073] ^mxMt&Mztztzs 
iWiSslfil^/p^^lN iftilfo.J±^/pil5;fl&£ £.\%^ LT'fs^ffi^"'2) Z. ii i> 

x$z0 

[0074] ^tzte^on^ w iz 3 tit# a & z ̂  t § wmmj&ty 
PffLS]^ (0ijxti\ th, ^7, -79t&)fs £?3;L<&Lh) tc 

&^ti£il-&tcti, £#ftj£7cteJSpjTftj^ mn^tz^mnx^sn 

t#£o 

[0075] ^B^0E^$lj5{ctl^ 

b tir IN £ &ffi$s&y ©ii^ ted; o T li^-e $ *> 0 

[0076] &Pffl©g2£^£$|©jM£ LTfciU 2i,£!k II^IJ^ ^7°-tz 

TK^JV ¥L&J> ->P7 7°SJs x'J £tl£o 
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Mi±I^Js MRMs &n%k S^;l*ism =i-H>7'Ms RTli£!k 
IftJSi&k #i;®Hb&k 5K>S<b&k ?L<fb£iJ, tm&k \m 
su. m.\mi mRM, ^£<&wK ̂  u T^mtR L, nmizm^x 
mi&tsnm&o 

[0077] #iPffl®iIMti0fii:LT^ miMs $kwMs 0 'J -
Agys IM^JS mm%L p$A£ijs X7°\S-M, ^ 

$\ti:Ztfmft>ti2>o frfrzM&<Dwnmj&ta&s LTitffl^b 
InMibMs *#£!k 

?Mt$k m\mi mmL mmi mm\m, tm 
SiJs UmMs fimMs PM^&Js H;S{bSiJs UT^g 

liEHiRLN 
[0078] ^ 

I0IH&HK J&A-A 

-0^fckK ^b^t)^M-ei~2000mgN $?£ L< tt1~400mg-efeyN $mn 

£-£©*fiirtcti, 1 01H&HK /SA-A-IU^fckK <b^$]&M0.0i~50 

0mgN £f S L < ti0.1 ~300mgT'fe'i)o 

[0079] J^TN #t®k 

b tCtCU£B/j t & (D150 ti Z tl b tC RB^ 3 tl £ t» © T? ti& t\G 

[0080] (#^IJ1) 4-^>77y-2-7>iU^P^/t»tert-7"51>iU 

[0081] [<fb3] 

[0082] A-i/7 J -2-7M (100. 0g% 606mmol) GOtert-y"UUTJUZl -

)[/ (1000mL) -T h7t h'P7 7> (500mL) ;#^tC ~ j^Iiy-tert-y-^JU (1 

45.4g% 666mmoL) N 4-V ̂  DVT $ 7 tf 'J V > (7.40g% 60. 6mmoL) ^rjQx. 

F 
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, 60°C-e30|^Ji^L/co 

[0083] (#^IJ2) 4-7$ J (L KP^W $ J ) p< ^JU-2-7 JU:* P£,twittert-

7D\s 

[0084] [<fb4] 

hUC 

[0085] #^#!]1 "TM# £> tl/c-fba"^ (11. 0gs 66. 6mmoL) CDx-^y—JU (100mL) -~r 

K^tlKP^^V (50mL) ;#>StC50% t K P ̂ iy)[/7 $ >7K/§/S (60mL% 100 

mmoL) 80°CtCT20|^Ji^L/co L/c^C, MJ± 

-p;§&£®£u ?#e>nfca>S£*-c2fc&u 
ZtlZ&V, (150.0gN JM:98%) £?#fc„ 

1H-NMR (400MHz, CDCL3)Sppm: 

7.89 (1H, t, J = 8 Hz), 7.44 (2H, dd, J = 8, 2 Hz), 7.39 (2H, dd, J = 

11, 2 Hz), 4.90 (2H, s), 1.60 (9H, s). 

[0086] (#^IJ3) i/V P 7°P t°;K4-t KP^>7 X ~)\y)^ $ J y 

[0087] [<fb5] 

[0088] 2N7KII^b^-K'J (283mLN 566mmoL) 7jC£~RCT4-^ P P 7° 

P t°;K4-t h'P+^7i-ib)^ ̂  J y (25.1gN 127mmoL) 

iPx/co 60|^jf^L/ctiN ^TT^TJXJ^W'PH 

2^7^^^-e^w (1.8N) £jQx/c0 nbtitcM 
mm**, mwkiky^^r^ 7 ALtc0 MJ±T 

%btitcmyk%:*^)t>f)\st>^i±Ou^ h^7-r- (^* 

F 

o 



WO 2012/050151 19 PCT/JP2011/073489 

= 4 : W2 : K v/v) Z> d £ £ J; y N tllEltlir^ ( 

17.7g% J»:86%) £?#&„ 

1H-NMR (400MHz, CDCL3) 8ppm: 

7.99-7.96 (2H, m), 6.93-6.89 (2H, m), 6.16 (1H, s), 2.67-2.61 (1H, m) 

, 1.28-1.18 (2H, m), 1.09-0.97 (2H, m). 

[0089] (##0J4) (2S)-2-Tiz 

[0090] [<fb6] 

[0091] (2S)-2-77 $ J |§lt (10.09N 97.0mmoL) COM! (300mL) K 'J 

0 A (11.9gN 146mmoL) % (15.0g„ 146mmoL) ^TK/PTT' 

JPX, m°CT:2mmmn[,tc0 &fcfe*^izLtzmz, 
u 7K£2JD^ u 
)%mk. mwmi- K >J OA«L/C0 £^ci,4-

(50mL) *I§Eltl^] (8.4g, W 

: 60%) ttmtco 
1H-NMR (400MHz, CDCL3) S ppm: 

5.00 (1H, m), 2.15 (3H, s), 1.94-1.90 (2H, m), 1.03 (3H, t, J = 7 Hz) 

/ 

MS (FAB+) m/z: 147 [M+H]+. 

[0092] (#%$iJ5) 4-{5-[(1S)-1-77iz K 7°P tf;U]-1,2,4-J **fV7 V-JU-3 

-^;U}-2-7;U^PSS^:l|tert-7"51>'U 

[0093] [<ft7] 

[0094] #^iJ4Ti#^tl/cjb^ (7. 8g% 53.0mmol) 0N, N-^ :HU*;UA j7 $ K 

O 

F 
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(200mL) mmz, ^SKTI-t: KP^>^>X/ K 'J 7sJ-)\y~%Wki (7. 2g 

% 53. 0mmoL) £ J:tfN-(3-$;* ?Jl,T$ J 7°P L°JU)-N'$ 

K (20.3g% 159mmoL) IH/mtCT30^rp^^ L/c0 #;#$IJ2"TM#^tl/c 

ltl=r^ (13. 5g% 53. 0mmo L) 30#^$# U 3 £ tCl00°CtCT30#P^I 

W^L/Co U %b 

»w^ K >J u«ufc 
o MJ±~K M^aiu £:> 'J P7 h?'^7 

-r- (^^Ht> : M|x^;u = 95 : 5^85 : 15, v/v) "CHiSlf ZZtlZ^V 

s mmbSty (14.7g% J»:76%) £?#*:„ 
1H-NMR (400MHz, CDCL3) 8 ppm: 

7.96 (1H, t, J = 8 Hz), 7.90 (1H, dd, J = 8, 2 Hz), 7.84 (1H, dd, J = 

11, 2 Hz), 5.92 (1H, t, J = 7 Hz), 2.21 (3H, s), 2.16-2.08 (2H, m), 

1.62 (9H, s), 1.05 (3H, t, J = 7 Hz); 

MS (FAB+) m/z: 365 [M+H]+. 

[0095] (#^IJ6) 2-7;U^P-4-{5-[(1S)-1-t KP^>7°P ¥)[/!-] ,2,4-^ %-+F 

V 7 V ~) U •" 3 •- -f) U} £ J,m II t e r t •- 7" 1) U 

[0096] [<fb8] 

[0097] #^lJ5Tl#^tl/cjb^ (14. 7g% 40.3mmol) (D * $ J-)\s (100mL) fefo 

IZ, fcfiiTlZTBiMtiWJx (8.4g% 61mmoL) *k1)WX, ll^CT30^I#L 

tco m}&lZTKl&faifpUQ.QlZt£Z)%-T:-2nm%%:1}n7Ls 
u wfowk-i- K 'j VAT? 
m%Lfc0 mi±TmM%g£Ls K 
^77-f — : M|x^;u = 95 : 5^80 : 20, v/v) 

IZ£VS (12.9g% J»:84%) £?#*:„ 

F 
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1H-NMR (400MHz, CDCL3) 8 ppm: 

7.97 (1H, t, J = 8 Hz), 7.91 (1H, d, J = 8 Hz), 7.85 (1H, d, J = 11 H 

z), 4.98 (1H, q, J = 6 Hz), 2.54 (1H, brs), 2.14-1.96 (2H, m), 1.62 ( 

9H, s), 1.08 (3H, t, J = 7 Hz); 

MS (FAB+) m/z: 323 [M+H]+. 

[0098] (#^lj 7 ) 4-(5-{(1R)-1-[4-(^ p 7°p £°)\st) 7 x J ^>]7°P 

t°;U}-1, 2,4-^ 7 x/-;U-3—T )\y)-2-7 M r t-

[0099] [<fb9] 

[0100] #^^iJ6T't#(300mg% 0. 931mmoL) 

'fbn'^ (150mg% 0.925mmoL) (D1 h ̂  tl K• 7 ̂  (10mL) 

/1NX7-T> (300mg% 1.11 mmo L) 1 L/c0 

> : M|X^;U = 95 : 5^80 : 20, v/v) "CHiSlf tl§Elbl=r^ 

(236mg% J» : 55%) £?#*:„ 

1H-NMR (400MHz, CDCL3) 8 ppm: 

8.00-7.94 (3H, m), 7.90-7.87 (1H, m), 7.84-7.81 (1H, m), 7.06-7.04 (2 

H, m), 5.52 (1H, dd, J = 7, 6 Hz), 2.63-2.57 (1H, m), 2.34-2.25 (2H, 

m), 1.61 (9H, s), 1.21-1.18 (2H, m), 1.14 (3H, t, J = 7 Hz), 1.01-0.9 

8 (2H, m); 

MS (FAB+) m/z: 466 [M+H]+. 

[0101] (#^ij 8 ) 4-(5-{(1R)-1 -[4-(:> 0 P 7°• JU^—JU) 7 x J *^] 7°• 

t°;u}-i,2,4-^^+fy>V-;u-3-^;u)-2-7;u^p^m» 

o 

F 

Tis y§£Ss-tert-7"Ul' (260mg% 1.11 mmo L) focfct/ h 'J 7 x_JU 
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[0102] [<fb10] 

o 

HC 

C 
F 

[0103] (236mg% 0. 506mmoL) CDVO • • ̂ > (1 mL) 

K'J7;U^PMI (10mL) *j]UX4Q^MW Ltc0 

I^U V7°P L°JUx-^UT-&}#Ltl§Elbl=r^ (195 

mgN 94%) 

1H-NMR (400MHz, CDCL3) 5 ppm: 

8.14 (1H, t, J = 8 Hz), 8.01-7.89 (4H, m), 7.04 (2H, dd, J = 7, 2 Hz) 

, 5.54 (1H, dd, J = 7, 6 Hz), 2.63-2.57 (1H, m), 2.35-2.21 (2H, m), 1 

.22-1.18 (2H, m), 1.15 (3H, q, J = 5 Hz), 1.02-0.99 (2H, m); 

MS (FAB+) m/z: 411 [M+H]+. 

[0104] (##0J9) 2-7;U^P-4-{5-[(1S)-1-t Jl/]-1,2,4-^ 

7 V~)U-3--f JU} £J,te r 1- 7>)U 

[0105] [<fb11] 

[0106] (2S)-2-77-tz K^rf>7°P (14.4g% 109mmoL) CDV* $ 

K (540mL) ^tCT1-L KP^^>1/ K <J 7 (16 

. 7g% 109mmoL) £ <£t/N-(3-yp< J 7°P L°JU)-N'-JLl)\st>)\stfV4 

$K (41. 8g% 218mmoL) H/mtCT30^re^i^ L/c0 #;#$|J2"TM# tl 

/c-fb^ (27.7g% 109mmo L) 10£f^I#U 3 K90°CtCT30tP^I 

W^L/Co ofct/10%^±^7K;&iP 

T?20aai U t#^tl/c^)i^10%#^7KfcJ:t/M[]^I|7K^^ h >J 0 ATK 

CH 

F 



WO 2012/050151 23 PCT/JP2011/073489 

mMtmi- h 'J ^A«L/"Co MJITs ?# 

'J PV h^77-f -

= 95 : 5^85 : 15, v/v) Tl^L/co 

[0107] t#^tl/c4-{5-[(1S)-1-77-tz 

;U}-2-7;U^P-^/t^:I|tert-7"51>'U (32.1 g, 91.6mmoL) )\s (36 

0mL) TK/PT^T^II^ 'J "7 A (12.7g% 91.6mmoL) |W|;mtC 

T30#4f#Lfco 6.0tCft£^2Ni*I££jQ;LN MJ±T 

Mtx^u-e2[g]atjHu 
^^KW^K'J^A-e^iL/co MJ±T;m£^£U t#b ti/c$!>^b 

mmt&yt} (26.4g% JR$ : 93% 

) £?#*:„ 

1H-NMR (400MHz, CDCL3) 8 ppm: 

7.97 (1H, t, J = 8 Hz), 7.90 (1H, d, J = 8 Hz), 7.84 (1H, d, J = 5 Hz 

), 5.18 (1H, q, J = 7 Hz), 1.73 (4H, d, J = 7 Hz), 1.60 (9H, s); 

MS (FAB+) m/z: 309 [M+H]+. 

[0108] (#^ij 1 0) 4-(5-{(1R)-1-[4-(:>^ P 7°P JU) 7 x y ̂ :>]x 

-1, 2,4-^ *r+F T7 x/-;U-3—f JU)-2-7 P rt-? 1)\s 

[0109] [<fb12] 

[0110] #^$y9T't#^tl/c'fb'n!t#) (6. 00gN 19. 5mmoL) &cfct>c#^$y3T,t#£>tl/c'fb 

(3.47g% 21.4mmoL) (D1 h "y t: KP 7 ̂  >/#/S (190mL) tCN ^mUCT 

K 'J 7X-;U/1NX7 -T > (5. 62g% 21.4mmoL) ti^Z/TySstiJlstfy M*/-ter 

t-7>;U (4. 93g% 21. 4mmoL) £JPxN |W^CT40^}i# L/c0 

'J tl f)\/t 7A^P7 h^77<- (^^r+fV 

O 

F 



WO 2012/050151 24 PCT/JP2011/073489 

: M|X^;U = 95 : 5^75 : 25, v/v) "CHiSlf ZZLtlZ^V, tllElbl^] (7 

. 65g% J»:87%) £?#*:„ 

1H-NMR (400MHz, CDCL3) 8 ppm: 

8.02-7.94 (3H, m), 7.89 (1H, d, J = 8 Hz), 7.83 (1H, d, J = 8 Hz), 7. 

05 (2H, d, J = 8 Hz), 5.75 (1H, q, J = 7 Hz), 2.63-2.59 (1H, m), 1.92 

(3H, d, J = 4 Hz), 1.48 (9H, s), 1.20 (2H, m), 1.01-0.99 (2H, m). 

[0111] (#^lj 1 1) 4-(5-{(1R)-1-[4-(:>^ • 7°P ^J^J^-Jb)7xy^^]l 

^;u}-i,2,4-^^+fy>V-;u-3-^;u)-2-7;u^p^m» 

[0112] [<fb13] 

F 

[0113] #^$iJ10"TM#l3tl7t'fb'n!t:#) (7. 65g% 16. 9mmoL) CDVO • • ̂ > (40mL) 

s h 'J DM PMI (20mL) (DV0 • • ^ > (20mL) 

tkiNxmmmwLtc0 m^ntcmm^^^-y = it 
(4:1, v/v) tllElbl^] (4.90g 

s 73%) zmtz„ 
1H-NMR (400MHz, CDCL3) 8 ppm: 

8.14 (1H, t, J = 8 Hz), 8.01 (2H, d, J = 9 Hz), 7.98-7.96(1 H, m), 7.9 

3-7.90 (1H, m), 7.06 (2H, d, J= 9 Hz), 5.76 (1H, q, J = 7 Hz), 2.64-2 

.57 (1H, m), 1.92 (3H, d, J= 7 Hz), 1.23-1.18 (2H, m), 1.03-0.98 (2H, 

m); 

MS (FAB+) m/z: 397 [M+H]+. 

[0114] (#^IJ12) 1-[4-(^>y;U^^r^>)7 x ~ JU]-2, 2-^ *1)\,^U/^y-\-

-*y 

[0115] 
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[<ft14] 

O 
CH 
.CH 

[0116] (3.00gN 11.4mmoL) ®7^h^LKP7^ 

> (50mL) V A (305mg% 1.54mmoL) ^r^mUCTiP;^ 60°CT' 

30^Ji^L/co U tfA'P" K 'j;U01M^ L KP7^>;# 

^ (12mL% 12mmoL) ^;mtCT20|^jf ̂  L/c0 

iPx, Mlx^JU-e 1 [gjaai 

ft&s mMtmi- h U ^A«L/-Co MJITs tfbti/ca 

>!£:> 'J A^fJ^7A^P7 K O*^ 7 -f — (^^r+fV : ^11x^^ = 99 : 1-» 

90:10, v/v) ^ilE'fb'n^ (900mg, W : 29%) £ 

1H-NMR (400MHz, CDCL3) 8 ppm: 

7.86-7.83 (2H, m), 7.34-7.44 (5H, m), 6.96-6.98 (2H, m), 5.12 (2H, s) 

, 1.37 (9H, s). 

[0117] (##0J13) 1-(4-tKP^i/^f^)-2,2-i/7fJ^P/^-1-^> 

[0118] Dfb15] 

[0119] #^^iJ12T't# tl/c-fbo"^ (900mg% 3.35mmoL) (D^*? J—)[/ (30mL) 

tco ^(D&s R h;Jli§U S/S^MGETN U 

'J P7 h^77-f - (^^r+fV : ^11x^^ = 8 

0:20^50:50, v/v) £ d t IZ J; y N tllElbl^) (550mgN J» : 92 

%) 

1H-NMR (400MHz, CDCL3) 8 ppm: 

O 

tCl0%/^7i/'^AKi (90mg) £JPxN 7K^f?ISfiTT,lil;mtCT20t^jfl# L 
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7.82-7.80 (2H, m), 6.86-6.84 (2H, m), 5.77-5.61 (1H, brs), 1.37 (9H, 

s). 

[0120] (##0IJ1 4) 4-(5-{(1R)-1-[4-(2,2-^p<5l>'U70PAy )\s)D JL J ^>]7° 

• t°;U}-1,2,4-^^rHty77x/->'U-3—T;U)-2-7>'U^P^/t^:I|tert-7"51>'U 

[0121] [<ft16] 

[0122] #^iJ6Tl#^tl/c'fb^ (993mg% 3.08mmoL) £J:tf#t0J13-e?#£*lfc 

(550mg% 3.08mmol) 07^ S ^ t: K • 7 "7 (30mL) 

Tx/y^>'U/K>I|y-tert-7"51>'U (852mg% 3.70mmoL) £<££/ K 'J 7 x -JU* 

770 (971 mgN 3.70mmol) 1 L/c0 

?# :> 'J ^ 7A^P7 h^77-f - (^^r+fV 

: M|X^U = 95 : 5^80 : 20, v/v) U tl§Eltl=r^ (1.29g) 

Lxmtc0 

[0123] (##0IJ1 5) 4-(5-{(1R)-1-[4-(2,2-y^5l>'UyP/^^>'U)7xy **>];/ 

• tf;U} -1, 2,4-^ f" ̂  T7 V -;u-3—r;U) -2- 7;U^ 

[0124] [<ft17] 

[0125] #^iJ14Tl#^tl/c'fb^ (1. 29g) 0^PP^> (10mL) 

KT, K 'J 7JU#n&M (10mL) %jQx.1 mmmW Ltc0 

s V7°P tfJUx-^UT-&}#UI§Eltl^] (900mg) 

Illi: LT?#fc„ 

o 

F 

O 

F 
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[0126] (#^yi6) 

[0127] [<fb18] 

o 

HO 
[0128] 7x;-Jb (1. 03g% 10.9mmol) <»*J <7 UU* $ yfefa (10mL) IZS 

Ti^bT^U^-^A (1.59g% 11.9mmoL) H^HlT45#^i£# Ltc0 

ny'5> yJiJi/tfyMV n1) K (1.33mU 11. 

7mmoL) ^iTL, m^lZZ4&^ftLtc0 S biZs ^SKT^bTMl/S x 

OA (1. 58g% 11. 8mmo L) i^bT7^Atf^&ZfeM L 

tcZ. t ̂ 5611 L7c?j|N ill-^lfML/co 7K>pT:^TSJ^A/S;&±mIltcJpx.s Ml 

x^Miz-enuaaiu »wv 

=7 • V h ^77 -f —: ̂11x^^ = 90 : 10->80 : 20, v/v)"elt 

mt&ZtlZ&V, ^HE'fb'n^(993mg% JR$ : 51%) £?#*:„ 
1H-NMR (400MHz, CDCL3) 8 ppm: 

7.84 (2H, dt, J = 9, 2 Hz), 6.87 (2H, dt, J = 9, 2 Hz), 5.64 (1H, brs 

), 4.00-3.91 (1H, m), 2.44-2.39 (2H, m), 2.30-2.26 (2H, m), 2.13-2.02 

(1H, m), 1.95-1.85 (1H, m). 

[0129] (#^lj 1 7) 4-(5-{(1R)-1-[4-(^ • JU) 7 x 7 ^>]7°P 

tf; U} -1, 2,4-^ ^ T7 V -; U-3- ̂  ; U) -2- 7; U ̂  • £,t» 

[0130] Dfb19] 

[0131] #^0J6-e?#£*lfc<b£-$] (716mg% 2.32mmoL) 33<fctf#t0J16^?#£>*lfc 

'fb'n^ (409mg% 2.32mmoL) 0jh7kh'P77>M (23mL) ^mUCT 

O 

F 
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h 'J 7 JL—)[/7^Xy -f y (670mg% 2. 55mmoL) feet Xl7 

t-7>;K588mgN 2. 55mmoL) £jQx, |W^CT40^}i# L/c0 

?#£*lfc0lx£ £:> 'J P"7 h^77 -r — (^3f 

: 0^1^ = 90 : 10s v/v) "e^ti^L/Co 

[0132] ?#£>*lfc4-(5-{(1R)-1-[4-(*>£ P7"f J^M^b)7x; ̂ :>]7°P tfJU 

}-1, 2,4-^ T7 x/-;U-3—f JU) -2- 7 r t-V 0 

nn*$y (5mL) m^iZ^^iZXs KIJ7;U^PMI (5mL) ^JPx10#r^Ji 

mbtl: iltifjb (5:1 

) (531 mgN 56%) £?#fc0 

1H-NMR (400MHz, CDCL3) 8 ppm: 

8.14 (1H, t, J = 8 Hz), 7.97 (1H, d, J = 8 Hz), 7.91 (1H, d, J = 11 H 

z), 7.87 (2H, d, J = 9 Hz), 7.01 (2H, d, J = 9 Hz), 5.51 (1H, t, J = 

6 Hz), 3.93 (1H, m), 2.45-2.20 (6H, m), 2.12-2.01 (1H, m), 1.95-1.85 

(1H, m), 1. 14 (3H, t, J = 7 Hz); 

MS (FAB+) m/z: 425 [M+H]+. 

[0133] (#^ij 1 8) 4-^? P P-2-7JW P-1-(4-7iW • 7 i-Jb) ̂ ^ >-1-^ > 

[0134] [<fb20] 

[0135] 4-?PP-4'-7Jl/^PyfP7xy> (10. 0gs 49.8mmol) 01, A-V^^ 

y (50mL) mmz, ^iZX^m (8.76g% 54.8mmol) (D\4~V^**fy (50 

mL) 5§&£15#^frttT;!JD^ 1L/c„ 

fa i.5M#«^ h >j o £z/ma&ik7k?'ti>m, h 
ijoATmgbfc„ mi±Ts mm£g£T&ztizj:<>jmc>tifcMtii*ky!j a 
4. 3g) (D~^ (13. 0g) £N, N-^ UUftJUAT $ K (90mL) Izmi&U 

IZZ18-? ̂ Oy-b (18.4g% 69. 8mmo L) &£Xf7 vitt) 'J 0 A (4. 05g, 69.8 

O 
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mmo L) 18-<$7 =?0 >"6 (6.15g. 23.3mm 

oL) &£Zf7 vitt) 'J 0 A (1. 35g% 23.3mmoL) H^CTII^I 0#P^ 

w^Ltc0 u 
mMtmi- K u ^A«L/-c0 mi±T, mm* 

*> 'J t)?Jlst)7A? PV h^77 -T - : ^11x^^ = 100 

: 0^95:5, v/v) T?H^f ZZtlZ^V, tllElbl^] (5.47gN JR$ : 55% 

) £?#*:„ 
1H-NMR (500MHz, CDCL3) 5 ppm: 

8.04 (2H, dd, J = 9, 5 Hz), 7.18 (2H, dd, J = 9, 8 Hz), 5.84 (1H, ddd 

, J= 49, 8, 4 Hz), 3.84-3.74 (2H, m), 2.46-2.35 (2H, m). 

[0136] (#^IJ19) (1-7;U^Pi>^ p7°p t°JU)(4-7Jly^U7 JI—JU)/$ J y 

[0137] [<fb21] 

[0138] #;#$|]18"TM#btlfcfbn"^ (861 mgN 3. 94mmoL) CDTHF (8. 0mL) 0°C 

tCT 1. 09M^~ K >J ^A t'7( h >J F(DT h7^KP77> 

fete (3.97mLN 4. 33mmoL) JPx, ^KT2. 50#P^I# Ltc0 

, w&mki- K >J 
•MLfc o MJ±~K M^aiU 'J f)\/tl 7A^7P7 h^77<- (^ 

^r+f> : M|X^;U = 95 : 5, v/v) £ d £ IZ J: U , tl§Elbl=r^ (336 

mgN JR$ : 47%) *%tc0 

1H-NMR (500MHz, CDCL3) 8 ppm: 

8.10-8.05 (2H, m), 7.15 (2H, t, J = 9 Hz), 1.61-1.54 (2H, m), 1.52-1. 

45 (2H, m). 

[0139] (#^IJ20) M U*/<? p7°p t°;U){4-[(4-p< 

^71-ib}^ J y 

o 
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[0140] [<fb22] 

O 

[0141] #^lJ19Ti#^tl/cjb^ (332mg% 1.82mmol) K ^r^^yV)\y 

7)\yZ[—)\y (250 MU 2. 00mmo L) ©N, N-$/ p< $ K (9. 0mL) 

i/Zs t) 'J 0 Atert-7" K K (225mg% 2.00mmoL) £JPx.N ^/mUC 

T1. bmmMZ L fco T7 > ̂ - 0 A7K;#^fe J: O-'TK£ Jpx, 

&£tZTmffi]%ftLfc%s 7KfeJ:t/2-70P^y-;U 

-TK (1:1) tl!Elbl=r^ (396mg% JR$ : 72%) £ 

1H-NMR (500MHz, CDCL3) 5 ppm: 

8.05 (2H, dd, J = 9, 1 Hz), 7.36 (2H, d, J= 9 Hz), 7.02 (2H, d, J = 9 

Hz), 6.93 (2H, d, J = 9 Hz), 5.07 (2H, s), 3.82 (3H, s), 1.58-1.51 ( 

2H, m), 1.48-1.40 (2H, m). 

[0142] (#^J2 1) U7°Ut°JU)(4-t: KP^7i—JU)P< 

[0144] #^iJ20Tl#^tl/cjb^ (392mg% 1.30mmoL) G01,4-^:* ̂  > (4.0mL 

) gUlZTtfS-JU (0.4mL) (0.4mL) £JPx, M 

UIZT2mmmnLtciks 60°ctc#i^u H^BIP^I^L/CO 
-C&SPU TK^JPX, 

mimmi- K U ^A«L/C0 MJ±~K V'J^ 
^A7A^P7h^77< - (^^pHt> : M|X51>'U = 90 : 10->75 : 25, 

[0143] [<b23] 

O 
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v/v) (217mg% W : 92%) 

1H-NMR (500MHz, CDCL3) 8 ppm: 

8.03 (2H, dd, J = 9, 1 Hz), 6.89 (2H, d, J = 9 Hz), 5.30 (1H, s), 1.5 

8-1.51 (2H, m), 1.49-1.40 (2H, m). 

[0145] (#^IJ2 2) 2-7;U^P-4-{5-[(1R)-1-{4-[(1-7>'U^Pi>^ P7°P t°;U) 

tl JU -JU] 7 x J * } 7° P tfjU] •-1, 2,4-J ̂ V 7 V-) 1/-3- -f JU} £,t •# 

Iltert-y^JU 

[0146] [<fb24] 

[0147] #^$iJ6"TM#^tl7t'fb'n!t#) (360mg% 1.12mmoL) £<fct)?#^#!]21"ef#l3tl7c 

'fb'n^ (183mg% 1.02mmoL) (D1 K ^ t: KP 7 ̂  > (5. 0mL) 0°CtCT 

K'J 7X-;U/1NX7-T > (293mg% 1.12mmoL) 

t-7>;U (253mg% 1.12mmoL) 

mzmmmwistco mmTmrnzmzu m^ntjjm.^vt'tht^Jx 

tllElblir^ (396mg% JR$ : 80%) 
1H-NMR (500MHz, CDCL3) 5 ppm: 

8.04 (2H, dd, J = 9, 1 Hz), 7.97 (1H, dd, J= 8, 7 Hz), 7.89 (1H, dd, 

J = 8, 1 Hz), 7.83 (1H, dd, J = 11, 1 Hz), 7.04 (2H, d, J = 9 Hz), 5. 

53 (1H, dd, J = 7, 6 Hz), 2.34-2.21 (2H, m), 1.61 (9H, s), 1.55-1.51 

(2H, m), 1.48-1.40 (2H, m), 1.14 (3H, t, J = 7 Hz). 

[0148] (#^IJ2 3) 2-7Jl/^P-4-{5-[(1R)-1-{4-[(1-7Jl/^"Ps>^ P7°P tfJU) 

tl) U -) U ] 7 x J * ->} 7° P tfj U ] •-1, 2,4-tf ̂ V V 7 V-) 1/-3- -f J U} £,t •# 

II 

O 

F 

- (^+f> : M|X^>IU = 100 : 0-»85 : 15, v/v) 
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[0149] [<fb25] 

F 

[0150] (390mg% 0. 805mmoL) <J)V9 UU^^y (2. 0mL 

) K 'J y)\y^uW^t (2. 0mL) 1 

L/C„ mmTmrnzmzu 
t&ztiz&v, (283mg% 82%) £?#fc„ 
1H-NMR (500MHz, CDCL3) 8 ppm: 

8.14 (1H, dd, J = 8, 7 Hz), 8.04 (2H, dd, J = 9, 1 Hz), 7.97 (1H, dd, 

J = 8, 1 Hz), 7.91 (1H, dd, J = 11, 1 Hz), 7.04 (2H, d, J = 9 Hz), 5 

.54 (1H, dd, J = 7, 6 Hz), 2.36-2.20 (2H, m), 1.57-1.51 (2H, m), 1.48 

-1.40 (2H, m), 1.15 (3H, t, J = 7 Hz). 

[0151] (#^IJ2 4) 2-7;U^P-4-{5-[(1R)-1-(4—f V 'JJU7 x y ^>)7°P 

LMU]•-1,2,4-J ^+F V T V~JU-3--fJU} £J,1ert'-7>JU 

[0152] [<fb26] 

[0153] ##0J6-e?#£*lfc<b£-$] (332mg% 1.03mmoL) fcsJ:(/4'-L h'P^rW 

D\s7°n x J y (186mg% 1.13mmol) ©rh7t h"P77> (5. 0mL) 

fefolZ. 0°CtCT K 'J 7xzjl/^7.7 <f y (297mg% 1.13mmoL) &£t?TVist) 

;U^f\>II'>?-tert-7"5l>'U261mgN 1.13mmoL) *~h\\X^ L/c 

®.s ^izzmzmrMmftLtz0 mmTmrnzmzu 
P7 K Vs=7 7 -f — (^^r+fV : ^11x^^ = 95 : 5->85 : 15, 
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v/v) (268mg% JR$ : 56%) 

1H-NMR (500MHz, CDCL3) 8 ppm: 

7.98-7.94 (1H, m), 7.93 (2H, d, J = 9 Hz), 7.89 (1H, dd, J = 8, 2 Hz) 

, 7.83 (1H, d, J = 9 Hz), 7.03 (2H, dd, J= 7, 2 Hz), 5.51 (1H, dd, J 

= 7, 6 Hz), 3.54-3.42 (1H, m), 2.34-2.18 (2H, m), 1.55 (9H, s), 1.18 

(6H, dd, J = 7, 2 Hz), 1.14 (3H, t, J = 7 Hz). 

[0154] (#^IJ2 5) 2-7;U^P-4-{5-[(1R)-1-(4—f V 7> IUU7 x y ^>)7°P 

L°JU]-1,2,7 V- JU-3-^ JU} 

[0155] [<ft27] 

[0156] #^iJ24Tl#^tl/cjb^ (268mg% 0.572mmoL) (DVOUUt^y (1.5mL 

) &mz* m^zx K 'j yjutamm a.5mu 11^^x20#^^ 
L/co mi±Tmm*%£Ls 
t&ztiz&v, (223mg% 94%) 
1H-NMR (500MHz, CDCL3) 8 ppm: 

8.13 (1H, dd, J = 8, 7 Hz), 7.96 (1H, dd, J = 8, 2 Hz), 7.93 (2H, d, 

J = 9 Hz), 7.91 (1H, dd,J = 11, 2 Hz), 7.03 (2H, d, J = 9 Hz), 5.52 ( 

1H, dd, J = 7, 6 Hz), 3.54-3.43 (1H, m), 2.35-2.19 (2H, m), 1.19 (6H, 

dd, J = 7, 2 Hz), 1. 14 (3H, t, J = 7 Hz). 

[0157] (#^IJ2 6) P^>^-3-x>-WJU-4-(5-{(1R)-1-[4-(^ • 7° 

P ¥)\stl)\stf-)\s)7 JLJ ^t/]ifJW-1,2,4-^Jr+fi/77-Jl/-3-'fJU)-2-

7;U^P^>X77$ K 

[0158] 

O 

F 
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[<ft28] 

O 

F 

[0159] (270mg% 681mmoL) ©N, N-^1)\S7$S)\SA7 $ 

K (3mL) mmz, ^SKTI-t: K 'J TX/-JU~7K^ (104m 
gs 681 mmo L) & £m-(3-iS* DIsT $ J 7°U £°)ls)-N'-JiDlst) JlstfiSJ < 

K (261mgN 1.36mmoL) *~h\\Xtc0 IH/mtCT30^rp^^ L7c?j|N \~T $ J -3-

iy<p n^yiyiMMik (122mg% 1.02mmoL) fecfct/ h 'J > (142mL 

% 1. 02mmoL) H^tCTHJC30^^^ Ltc0 «fct^10% 

ym± K 'j mMtmi- K >J ^A«L/C0 MJ±~K 

V-y : M|x^;u = 100 : 0^70:30, v/v) T?H^f £ d £: til <£ tllElb 

£•$) (212mg% JR$ : 67%) £?#fc0 

1H-NMR (400MHz, CDCL3) 8 ppm: 

8.21 (1H, t, J = 8 Hz), 8.01-7.96 (3H, m), 7.83 (1H, dd, J = 12, 1 Hz 

), 7.05 (2H, d, J = 9 Hz), 6.94-6.87 (1H, m), 5.78-5.72 (3H, m), 4.84 

-4.75 (1H, m), 2.88 (2H, dd, J = 15, 8 Hz), 2.58-2.53 (1H, m), 2.34 ( 

2H, dd, J = 15, 4 Hz), 1.91 (3H, d, J = 7 Hz), 1.23-1.17 (2H, m), 1.0 

3-0.97 (2H, m); 

MS (FAB) m/z: 462 [M+H]+. 

[0160] (#t®J2 7) (2R,3R)-3-77$y-1,2-7^>y^-;U±^II±^ 

[0161] [<fb29] 

[0162] (2R,3R, a R)-2- L K P ^>-3-(N-^ yV)\s-W-a~* yV)\s7 $ J ) 7" 

CH 

OH H-CI 
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*9 J — )l/s Tetrahedron: Asymmetry 2002, 13, 1555-1565. (1.08g% 3. 61mmo 

L) 01 $ J-)l (20mL) femZs ^tCT20%7.KgHb(108m 

g) 7K^maT60°CtCT80|^Ji^L/co ^ 

£>tltcBW (466mg) 0-^ (320mg) J-)l (1.0mL) IZfeMU ^ 

tCT4M-^b7K^1,4-y^^r+f>;#^ (1. 13mL. 4.54mmoL) £2JPX.N 

n%mmny.tc0 (354mg) zm 
LTt#/co 

[0163] (^MJ 1 ) 4-(5-{(1R)-1-[4-(:>^ P7°P JU/^-JU) 7 x y ̂ :>] 7°P 

t°;U}-1,2,4-J T V-;U-3-^ ;U)-N-[(2S)-2,3-y L K P 7°P L°JU 

]-2-7>'U^P^>X77$ K 

[0164] [<fb30] 

[0165] #^iJ8Tl#^tl/cjb^ (200mg% 0.487mmmoL) 0N, N-^p< 1)\S7$S)\SA7 

$K (1.4mL) mmz, ^tCT1-L KP^^>1/ K 'J ysJ-)\y-%Wki ( 

89. 6mg% 0.585mmol) £ <£t/N-(3-yp< 7 7°P L°JU)-N' -x^JU^JU/lf 

(112mg% 0.585mmoL) £2JPX.N 30^*1# L/c^, 0°(HCT( 

y-1,2-7°P^>y^->iU (133mg% 1.46mmoL) 0N, H-*/ * 1)\sfc)\s 

K (1. 0mL) ll^CTM^10tP^I#L/co 

flPx^ ^X^;i/-e2iuaai U K 'J ^ ATK 
K 'j VA-e&mLfco mi±T, 

mmzg^Ls h^7<- (*>*? 
• : p<^y—;u = 100 : 0^90:10, v/v) ^ tC <£ U N 

tllElblir^ (199mg% J» : 85%) £?#*:„ 

1H-NMR (500MHz, CDCL3) 8 ppm: 

O 
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8.20 (1H, t, J = 8 Hz), 8.03-7.98 (3H, m), 7.87 (1H, dd, J = 13, 1 Hz 

), 7.28-7.16 (1H, m),7.04 (2H, d, J= 9 Hz), 5.53 (1H, t, J = 6 Hz), 3 

.97-3.88 (1H, m), 3.76-3.58 (4H, m), 2.95 (1H, d, J = 5 Hz), 2.81-2.7 

2 (1H, m), 2.63-2.55 (1H, m), 2.35-2.18 (2H, m), 1.23-1.17 (2H, m), 1 

.15 (3H, t, J = 7 Hz), 1.03-0.96 (2H, m); 

MS (ES) m/z: 484 [M+H]+. 

[0166] (^fe0!|2) N-[(1S)-2-77$ y-1-(t KP^r^P<51>'U)-2-^^Vx51>iU]-4-( 

5-{(1R)-1 -[4-(:> 0 • 7°• JU^—JU) 7 x J *^] 7°• tfJU}-1,2,4-# 

JU)-2-7)\s^W<y XT $ K 

[0167] Dfb31] 

[0168] #^$IJ8"TM# b tl/c-fbo"^ (124mg% 0. 302mmoL) CDVUUT}\JUAT $ K ( 

0. 302mmo L) N N-(3-^1)\,7 $ J 7°P L°JU)-N' $ K (11 

6mg% 0. 604mmo L) %:~hWX^ IWI;mtCT30^r^ji:^ L/c0 L-iz 'J i~ $ K±mll±m (6 

3.7mg% 0.453mmoL) N K 'J JiUUT $ > (147^L% 1.06mmoL) £JPx.N 

KT20#^m#Lfc„ ^©^ KJ&mZ7k£<l:V(1Q%'&&7kZl]Qz.s Mix 
^;i/-e3iuaai u K >J ^ A*^** <^10 

h U ^A«L/-Co 

?#£*lfc0lz6 *ki/ 'J • V h^77-f - (^^T+fV : Ml^ 

;u = 70 : 30^M|x^;k v/v) tllElbl^] (69.5mg 

, J» : 67%) £?#fc0 

1H-NMR (400MHz, CDCL3) 8 ppm: 

8.20 (1H, t, J = 8 Hz), 8.02-7.99 (3H, m), 7.92-7.89 (2H, m), 7.05 (2 

H, t, J= 9 Hz), 6.77 (1H, s), 5.55-5.51 (2H, m), 4.72-4.68 (1H, m), 4 

O 
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.44-4.36 (1H, m), 3.80-3.72 (1H, m), 3.07-3.01 (1H, m), 2.60 (1H, m), 

2.29(2H, dt, J = 7, 7 Hz), 1.23-1.14 (2H, m), 1.03-0.98 (2H, m); 

MS (FAB+) m/z: 497 [M+H]+. 

[0169] (^MJ 3 ) 4-(5-{(1R)-1-[4-(:>^ p y°u 7x7^i/] 7°P 

t°;U}-1,2,4-^^rHty77x/->'U-3—r;U)-2-7>/U^P-N-[(1R)-2-t KP^>-

1-p< XT $ K 

[0170] [<ft32] 

[0171] #^lJ8Tl#^tl/cjb^ (195mg% 0.475mmol) ®N, N-^DIKTAT 

. 5mg% 0. 421 mmo L) N N-(3-^1)\,7 $ J 7°P L°JU)-N' $ 

K (182mg% 0.949mmoL) £<£t/(R)-2-:P$ y-1-7°P^y-JU (53.5mg 0.71 

2mmoL) ll;^CT10tP^I# L/c0 tOfe, Ml 

jiuwe 1 nnJStJH u » 
W^K'J^A-e^iL/co mj±Ts mbti 

/v) (152.9mg J» : 69%) £?#*:„ 

1H-NMR (400MHz, CDCL3) 8 ppm: 

8.20 (1H, t, J = 8 Hz), 8.01-7.97 (3H, m), 7.85 (1H, dd, J = 12, 1 Hz 

), 7.06-7.03 (2H, m), 6.90 (1H, dd, J = 12, 7 Hz), 5.52 (1H, t, J = 6 

Hz), 4.38-4.31 (1H, m), 3.81 (1H, dd, J=11, 4Hz), 3.68 (1H, dd, J=11 

, 6Hz), 2.63-2.56 (1H, m), 2.44 (1H, brs), 2.34-2.20 (2H, m), 1.32 (3 

H, d, J = 7 Hz), 1.22-1.18 (2H, m), 1.14 (3H, t, J = 7 Hz), 1.02-0.97 

(2H, m); 

MS (FAB+) m/z: 468 [M+H]+. 

O 

— (^r-ify : M|X51>'U = 50 : 50-»30 : 70% v 
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[0172] 4 ) 4-(5-{(1R)-1 -[4-(0 • 7°• tfJUt —)\s) 7 x 7 ̂  ] 7°• 

t°;U}-1,2,4-^^rHty77x/->'U-3—r;U)-2-7>/U^P-N-[(1S)-2-t KP^>-

1-*flJHflJl/]'<:/Xj7$ K 

[0173] [<b33] 

[0174] (250mg% 0.609mmoL) N N, N-^1)\S7$S)\SA7 $ 

) N J 7°P ¥)\s)~n'-Ji1)\st))\stfm $ K (140mg% 0.73 

1mmoL) 33ctt/(S)-2-77$ y-1-7°P/^y —><U (142^L% 1.83mmoL) 

(232mg% J» : 81%) £?#*:„ fcf£U 

Ht§!U£s> 'J A^fJ^7A^P7 h^77-f - : ^11x^^ = 70 : 

30-»0 : 100N v/v) T'fj-^/co 

1H-NMR (500MHz, CDCL3) 8 ppm: 

8.20 (1H, t, J = 8 Hz), 8.02-7.96 (3H, m), 7.85 (1H, dd, J = 12, 1 Hz 

), 7.04 (2H, d J = 9 Hz), 6.93-6.87 (1H, m), 5.52 (1H, dd, J= 7, 6 Hz 

), 4.39-4.31 (1H, m), 3.81 (1H, dd, J = 11, 4 Hz), 3.68 (1H, dd, J = 

11, 6 Hz), 2.62-2.56 (1H, m), 2.47 (1H, s), 2.35-2.20 (2H, m), 1.32 ( 

3H, d, J = 7 Hz), 1.22-1.18 (2H, m), 1.14 (3H, t, J = 7 Hz), 1.02-0.9 

7 (2H, tt, J = 8, 2 Hz); 

MS (ES) m/z: 468 [M+H]+. 

[0175] 5 ) 4-(5-{(1R)-1 -[4-(0 P 7°P tfJUt -)l>) 7 x J ->] 7°P 

LMU}-1,2,4-tf T V—JU-3-^ JU)-N-[(2R)-2,3-*>* L K P 7°P L°JU 

]-2-7>'U^P^>X77$ K 

o 

[0176] 
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utm 

[0177] #^$J8Tl#e>ftfdbl=rt) (200mg, 0.487mmol) , N, UUtfsJUJxT $ 

K (1.4mL) „ 1-t + h 'J Ty/—JI/~ TKfD^ (89.6mg, 0.585mmo 

I) , N-(3-i/j( UU7 < S ~?n $ K (112mg, 0.5 

85mmol) ^^Xl(R)-3-7 < J-\,2.-7°UJiyVt~)V (133mg, 1.46mmol) ©N 

K (1.0mL) ^JfeW LT> *I§3 

it&M} (203mg, : 86%) *%tc0 tctc U %&&&*> 'J t ?JUtl =7 A ? p 

Y h^77-f - (SV^PP^V : ^ ̂ y—;u = 100 : 0-»90 : 10, v/v) T 

tT^/Co 

1H-NMR (500MHz, CDC l3) Sppm: 

8.20 (1H, t, J = 8 Hz), 8.03-7.98 (3H, m), 7.87 (1H, dd, J = 13, 1 Hz 

), 7.28-7.16 (1H, m), 7.04 (2H, d, J= 9 Hz), 5.53 (1H, t, J = 6 Hz), 3 

.97-3.88 (1H, m), 3.76-3.58 (4H, m), 2.95 (1H, d, J = 5 Hz), 2.81-2.7 

2 (1H, m), 2.63-2.55 (1H, m), 2.35-2.18 (2H, m), 1.23-1.17 (2H, m), 1 

.15 (3H, t, J = 7 Hz), 1.03-0.96 (2H, m); 

MS (ES) m/z: 484 [M+H]+. 

[0178] (^S(S0!l 6) 4-(5-{(1R)-1 -[4-(? • 7°P fi Jlstf-JU) 7 1 J * >] 7°P 

fcfJUH, 2,4-t 7 y-;U-3-f ;U)-2-7 JI/# P-N-[2-1 KP4i/-1-(t 

[0179] [fc35] 
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[0180] (154mg% 0.375mmoL) N V * 1)\s*)\sA7 $ K ( 

4mL) N 1-t KP^F-S^y V K 'J 7s/—)\y—(50.7mg% 0.331mmoL) N N 

J 7°P £°)\s)-N'-JiDlstlJl'tfm' < K (144mg% 0.751mmol 

) 33ctt/2-77$ J,3-zfUJ^yV^—)[/ (51.3mg% 0.563mmoL) ^ 

Mm3tmmiZ.LT, (110mgN J» : 61%) *%tc0 fcfcU It 
Mteis 'J P v h ̂ 77 -f — (i/^pp^>:^; —;u=9 
9 : 1-»90 : 10N v/v) T'fr^/co 

1H-NMR (400MHz, CDCL3) 8 ppm: 

8.19 (1H, t, J=8Hz), 8.00-7.97 (3H, m), 7.86 (1H, dd, J=13, 2Hz), 7.5 

2-7.47 (1H, m), 7.04 (2H, d, J=7Hz), 5.53 (1H, t, J = 6 Hz), 4.27-4.2 

1 (1H, m), 4.02-3.93 (4H, m), 2.62-2.56 (1H, m), 2.51 (2H, dd, J=6, 4 

Hz), 2.35-2.21 (2H, m), 1.21-1.18 (2H, m), 1.15 (3H, t, J=7Hz), 1.02-

0.97 (2H, m); 

MS (FAB+) m/z: 484 [M+H]+. 

[0181] (^MJ 7 ) 4-(5-{(1R)-1-[4-(*>? P 7°P tfJU^JU/^-JU) 7x7+i/]lf 

)\y}-\,l,4-^^VTsJ—)\y-3—r;U)-2-7>/U^P-N-[2-t; KP^>-1-(L K 

[0182] [<fb36] 

[0183] #^iJ11Tl#^tl/cjb^ (106mg% 0.267mmoL) (D V * 1)\s*)\sA7 $ K 

(1. 5mL) 1-t KP^^>1/ K <J 7 (40.9 

mgN 0. 267mmo L) N N-(3-^1)\s7 $ J 7°P L°JU)-N'-JLl)\st> )\stfV4 $ K 

(102mg% 0. 534mmo L) L/c0 2-T $ J-1,3-7°P 

J^yV^-)\s (36.5mg% 0.400mmol) |W^CT20:frP^I# L/c0 

^ J5^^7KfcNJ:t/10%#±^7K;&iPXs M£x^ju-e3[g]atJH U 

o 
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II^K'J^A-e^iL/co ?#£*l 

/v) (69.5mg% J» : 55%) £?#*:„ 

1H-NMR (400MHz, CDCL3) 8 ppm: 

8.17 (1H, t, J = 8 Hz), 7.97-7.95 (3H, m), 7.83 (1H, d, J = 12 Hz), 7 

.47-7.44 (1H, m), 7.01 (2H, t, J= 9 Hz), 5.72 (1H, q, J = 7 Hz), 4.24 

-4.18 (1H, m), 4.00-3.94 (2H, m), 3.94-3.87 (2H, m), 2.56 (1H, dddd, 

J = 8, 8, 5, 5 Hz), 2.37 (1H, m), 1.88 (3H, d, J = 7 Hz), 1.19-1.15 ( 

2H, m), 0.99-0.94 (2H, m); 

MS (FAB+) m/z: 470 [M+H]+. 

[0184] (^fife0!l8) 4-(5-{(1R)-1-[4-(:>^ P7°P £°)l>t)7 x J 

)\y}-\,l,4-^^VTsJ—)\y-3—r;U)-2-7>/U^P-N-[(1S)-2-t; KP^>-1-

K 

[0185] [<ft37] 

[0186] ##0J11-e?#£*lfc<b£-$] (110mgN 0.277mmoL) N V * 1)\s*)\sA7 $ K 

) N J 7°P ¥)\s)~n'$ K (106mg% 0.55 

3mmoL) N (S)-2-77$ y-1-7°P/^y — JU (32.1 /x0.414mmoL) ^ 

»J7,>:|W|«tCLT, tl§Elbl=r^ (87.8mg% JR$ : 70%) fcfcU It 

M&is 'J P7 h^77-f — (^^V-y : ^11x^^ = 80 : 20 

-»30 : 70, v/v) Tfj-^tco 

1H-NMR (400MHz, CDCL3) 8 ppm: 

8.21 (1H, t, J = 8 Hz), 8.03-7.99 (3H, m), 7.87 (1H, d, J = 12 Hz), 7 

— (^^r+fV : ^11x^^ = 70 : 30-H^X^-Jk v 

O 
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.06 (2H, d, J = 8 Hz), 6.95-6.89 (1H, m), 5.77 (1H, q, J= 7 Hz), 4.39 

-4.32 (1H, m), 3.82 (1H, dd, J = 11, 4 Hz), 3.70 (1H, dd, J = 11, 5 H 

z), 2.62 (1H, dddd, J = 8, 8, 5, 5 Hz), 1.93 (3H, d, J = 7 Hz), 1.34 

(3H, d, J= 7 Hz), 1.24-1.20 (2H, m), 1.04-1.00 (2H, m); 

MS (FAB+) m/z: 454 [M+H]+. 

[0187] (^fife0!l9) 4-(5-{(1R)-1-[4-(:>^ P7°P £°)l>t)7 x y 

)[/}-], 2,4-^ y T7 V —JU-3-^f J[/)-2-y )[/^ P-N-[(1 R, 2R)-2- L KP^> 

[0188] [<fb38] 

[0189] #^$|]11 "TM# (164mg% 0.414mmoL) N V )*> DI/fcil/AT $ K 

(1.5mL) N 1-t KP^r'v^lV Vh 'J 7 SJ — )\y—(63.4mg% 0.414mmoL 

) N J 7°P £°)\s)-N'-JiDlstlJl'tfm' < K (159mg% 0.82 

8mmoL) N (]R,2R)-2~7 $ J is $ $ J—)\sim.Wtim. (85. 5mg% 0.621 mmoL 

) ^»J7,>:|W|«tCLT, tl§Elbl=r^ (175mg% : 87%) 

o /c/cU 'J P7 h^77 -T — (^^r+fV : 

5^ = 80 : 20-»30 : 70% v/v) /cQ 

1H-NMR (400MHz, CDCL3) 8 ppm: 

8.22 (1H, t, J = 8 Hz), 8.00 (3H, m), 7.86 (1H, d, J = 12 Hz), 7.05 ( 

2H, d, J = 9 Hz), 6.93-6.86 (1H, m), 5.75 (1H, q, J = 7 Hz), 4.19 (1H 

, s), 4.16-4.05 (2H, m), 2.59 (1H, dddd, J = 8, 8, 4, 4 Hz), 2.32-2.2 

3 (1H, m), 2.15-2.05 (1H, m), 1.91 (3H, d, J = 7 Hz), 1.91-1.72 (1H, 

m), 1.62-1.52 (2H, m), 1.23-1.18 (2H, m), 1.03-0.98 (2H, m); 

MS (FAB+) m/z: 480 [M+H]+. 

[0190] 1 0) 4-(5-{(1R)-1-[4-(^ P7°P tfJU^JU/^-JU) 7 x y ̂ :>]x 
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D\y}-],2,4-^^V^ys/-)\y-3--ni/)-2-7Jl/;fr P-N-[(1R)-2-t: h'P+i/-

[0192] ##0Jim#£>*lfc<b£-$l (299mg% 0.755mmoL) N *>*fJl/^Jl/A7$ K 

% N-(3-^p< ^u:p$ y 7°P t°;U)-N'-x51>iU^>iU^yV $ K (289mg% 1.51mm 

oL) N (R)-2-7$ y-1-7°PAy-;U (87.7JU,U 1.13mmoL) ^»J7 

LT, (262mg% J» : 77%) £?#fc„ fcf£U 

'J i^J^7A^P7 h^77 -f — (^^r+fV : ^11x^^ = 80 : 20->30 : 7 

0s v/v) "TMTO/CO 

1H-NMR (400MHz, CDCL3) 8 ppm: 

8.20 (1H, t, J = 8 Hz), 8.02-7.97 (3H, m), 7.85 (1H, d, J = 12 Hz), 7 

.05 (2H, d, J = 12 Hz), 6.94-6.87 (1H, m), 5.75 (1H, q, J= 7 Hz), 4.3 

8-4.31 (1H, m), 3.81 (1H, dd, J = 11, 4 Hz), 3.68 (1H, dd, J = 11, 6 

Hz), 2.60 (1H, dddd, J = 8, 8, 4, 4 Hz), 1.91 (3H, d, J = 7 Hz), 1.32 

(3H, d, J= 7 Hz), 1.22-1.18 (2H, m), 1.02-0.98 (2H, m); 

MS (FAB+) m/z: 454 [M+H]+. 

[0193] 1 1) 4— (5— {(1R)—1 —[4— (P 7°P 7iy^>]l 

Dl>}-l2,4-J*+}-i/7x/-)l>-3-'T>'U)-2-7>'U^P-N-[(1S,2S)-2-t; KP^r 

[0191] [<fb39] 

O 

[0194] 
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[<ft40] 

O 

0A^ 
M W/ \\ I 

F 
OH 

[0195] ##0J11-e?#£*lfc<b£-$] (74. 0mgN 0.187mmoL) N V* 1)\S7$S)\SA7 $ K 

% J 7°P ¥)\s)-n'$ K (71. 6mg% 0.373 

(67.8mg% JR$ : 76%) £?#fc„ 

fcfcU 'J PV h^77 -f — (^^T+fV : 

JU = 80 : 20-»30 : 70% v/v) "TffroTco 

1H-NMR (400MHz, CDCL3) 8 ppm: 

8.22 (1H, t, J = 8 Hz), 8.00 (3H, m), 7.86 (1H, d, J = 12 Hz), 7.05 ( 

2H, d, J = 9 Hz), 6.93-6.86 (1H, m), 5.75 (1H, q, J = 7 Hz), 4.19 (1H 

, s), 4.16-4.05 (1H, m), 2.59 (1H, dddd, J = 8, 8, 4, 4 Hz), 2.32-2.2 

3 (1H, m), 2.15-2.05 (1H, m), 1.91 (3H, d, J = 7 Hz), 1.91-1.72 (1H, 

m), 1.62-1.52 (2H, m), 1.23-1.18 (2H, m), 1.03-0.98 (2H, m); 

MS (FAB+) m/z: 480 [M+H]+. 

[0196] (^»J1 2) 4-(5-{(1R)-1-[4-(2,2-^p<5l;U70PAy -fJU)7xy ̂ >]7° 

P \^)\y}-\,l,4-^^VTsJ—)\y-Z—ni/)-2-7Jl/;tP-N-[2-t: h*P^>-1-( 

L KP^ri>P<51>'U)x51>'U]^>X77$ K 

[0197] [<fb41] 

[0198] ##0J15-e?#£*lfc<b£-$] (200mg% 0.487mmoL) N V* 1)\S7$S)\SA7 $ K 

mmoL) N (1S, 2S)-2-77$ y ^7 y —>/U±^lt±^ (38. 5mg% 0.280mmoL) 

O 
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(5mL) N 1-t KP^r-S^Vl/ K 'J ysJ—)\y~ (63. 4mg% 0.414mmoL) 

% J 7°P £°)\s)-N'-JiDlstlJl'tfm' < K (180.0mg% 0.93 

9mmoL) focfcXJ-2-7 $ J-1,3-7°P/^yV~% — JU (53. 5mg% 0. 587mmoL) 

s mMmStmmiZLZ. (192mg% W : 82%) tc.fi L 

, 'J ~hf)\/~h=?A9 P7 h^77 -f — (^^V : ^11x^^ = 50 

: 50-»30 : 70% V/V) "^froTco 

1H-NMR (400MHz, CDCL3) 8 ppm: 

8.18 (1H, t, J=8Hz), 7.98-7.97 (1H, m), 7.86 (1H, d, J=12Hz), 7.81-7. 

77 (2H, m), 7.54-7.50 (1H, m), 7.43-7.42 (1H, m), 6.98 (2H, d, J=9Hz) 

, 5.48 (1H, t, J= 7Hz), 4.24 (1H, s), 4.00 (2H, dd, J=11, 4Hz), 3.93 

(2H, dd, J=11, 4Hz), 1.34 (9H, s), 1.14 (3H, t, J=7Hz); 

MS (FAB+) m/z: 500 [M+H]+. 

[0199] (^MJ1 3) 4-(5-{(1R)-1-[4-(i/^P7"^^M'zjb)7xy ̂ :>]7°P 

tfJU}-1, 2,4-^ J[/)-2-y )[/^ P-N-[2-1 KP^>-1-(t: 

KP^ri>P<51>'U)x51>'U]^>X77$ K 

[0200] [<fb42] 

[0201] #^iJ17Tl#^tl/cjb^ (106mg% 0.251mmoL) N V * 1)\S7$S)\SA7 $ K 

(1.2mL) N 1-L KP^^^yV K 'J 7s/—)\y—(38.4mg% 0.251mmoL 

) N J 7°P £°)\s)-N'-JiDlstlJl'tfm' < K (96. 2mg% 0.5 

02mmoL) focfc XJ-2-7 $ J-1,3-7°P/^yV~%— JU (34. 3mg% 0. 376mmoL) 

l\ ^»J7«>:|W|«tCLT, (92.3mg% JR$ : 74%) tctc 

U 'J ~hf)\/~h=?A9 P7 h^77 -r — (^^v : M£x^1,'U=7 

0 : v/v) T'fr^/co 

1H-NMR (400MHz, CDCL3) 5 ppm: 

O 
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8.18 (1H, t, J = 8 Hz), 7.97 (1H, d, J = 8 Hz), 7.86-7.83 (3H, m), 7. 

52-7.46 (1H, m), 6.99 (2H, d, J= 9 Hz), 5.48 (1H, t, J = 6 Hz), 4.26-

4.21 (1H, m), 4.01-3.87 (4H, m), 2.45-2.19 (6H, m), 2.10-2.05 (1H, m) 

, 1.91-1.83 (1H, m), 1.12 (3H, t, J= 8 Hz); 

MS (FAB+) m/z: 498 [M+H]+. 

[0202] (^MJ14) 2-7;U^P-4-{5-[(1R)-1-{4-[(1-7>'U^Pi>^ P7°P t°;U) 

^;u/1f-;u]7xy ̂ >}7°P \f)\sy\,2,4-^%-+fV7V—)\s-3-'f ;U}-N-[2-

L KP^>-1-(L KP^P:>p< 1 )\y) m )\s~\s<y XT $ K 

[0203] [<fb43] 

[0204] #^iJ23Tl#^tl/cjb^ (67. 0mgN 0.156mmoL) N N, N-^DIKTAT 

$K (1. 0mL) N 1-t KP^>^>X/ K 'J 7sJ~)\s—(28. 7mg% 0.188m 

moL) N J 7°P £°)ls)-N'-JiDlst) Jlstfm' < K (36. 0mgN 

0.188mmoL) N 2-7 $ y-1,3-7°P^ yVJt~)\/ (57. 0mgN 0.626mmoL) ®N,N-

K (1. 0mL) ^MJI ̂ mmz LT, tllElb 

&%} (61. 6mg% W : 79%) fcfcU is 'J t tfJUt] 7A^P 

V h^77-f - {VOUU^^y : J — ;u = 100 : 0->90 : 10N v/v) ~C 

tTO fCo 

1H-NMR (500MHz, CDCL3) 8 ppm: 

8.21 (1H, t, J = 8 Hz), 8.04 (2H, dd, J = 9, 2 Hz), 7.99 (1H, dd, J = 

8, 1 Hz), 7.87 (1H, dd, J = 12, 1 Hz), 7.54-7.47 (1H, m), 7.04 (2H, 

d, J = 9 Hz), 5.54 (1H, dd, J = 7, 6 Hz), 4.28-4.21 (1H, m), 4.04-3.9 

0 (4H, m), 2.40 (2H, dd, J = 6, 4 Hz), 2.36-2.20 (2H, m), 1.56-1.50 ( 

2H, m), 1.49-1.39 (1H, m), 1.15 (3H, t, J = 7 Hz); 

MS (ES) m/z: 502 [M+H]+. 
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[0205] (^fife0!J1 5) 2-7;U^P-N-[(1R)-2-t KP^T^-1-P<51>'UX51>'U]-4-{5-[( 

1R)-1-(4—r V -JI 'J Jl>7 x J ^T$/) 7°P fc?Jl/]-1, 2,4-^ T7 x/—JU-3—f 

K 

[0206] [<fb44] 

[0207] #^lJ25Tl#^tl/cjb^ (100mgN 0.242mmoL) N N, N-^1)\s7$s)\sA7 

moL) N J 7°P L°JU)-N'$ K (55. 8mg% 

0. 291mmoL) N (R)-2-77 $ y-1-7°P/^y—JU (56. 3 At, U 0.727mmoL) 

s (101mgN W : 89%) tctcL 

s trnMrns 'J ~hf)\/~h=?A9 P7 h^77 -f — (^^T+fV : 0^1^ = 70 

: 30-»0 : 100N v/v) "^froTco 

1H-NMR (500MHz, CDCL3) 8 ppm: 

8.20 (1H, t, J = 8 Hz), 7.98 (1H, dd, J = 8, 2 Hz), 7.93 (2H, d, J = 

9 Hz), 7.85 (1H, dd, J = 13, 2 Hz), 7.03 (2H, d, J = 9 Hz), 6.95-6.85 

(1H, m), 5.51 (1H, dd, J = 7, 6 Hz), 4.38-4.29 (1H, m), 3.84-3.77 (1 

H, m), 3.72-3.65 (1H, m), 3.53-3.43 (1H, m), 2.44 (1H, dd, J = 6, 5 H 

z), 2.36-2.18 (2H, m), 1.32 (3H, d, J = 7 Hz), 1.18 (6H, dd, J = 7, 2 

Hz), 1. 14 (3H, t, J = 7 Hz); 

MS (ES) m/z: 470 [M+H]+. 

[0208] 1 6) 2-7;U^P-N-[2-t h'P^>-1-(t K P ^JU)x^JU]-

4-{5-[ (1R)-1 -(-f V 7> 'J JU7 x J %-i/) 7°P t°;U]-1,2,4-#*+t*S7 V~)l> 

-3-j J\s}s<yX7$ K 

o 

[0209] 
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[<ft45] 

O 

HO 

HC 

F 

CH 

[0210] ##0J25-e?#£*lfc<b£-$] (118mg% 0.286mmoL) N 

moL) N 7 7°P ¥)\,)-U'$ K (65. 8mg% 

K (1. 0mL) tllElb 

(121mg% J]X^:87%) £?#fc0 fcfcU 'J ? AO • V 

h^77-f - 7U = 100 : 0->90 : 10N v/v) 

O fco 
1H-NMR (500MHz, CDCL3) 5 ppm: 

8.20 (1H, t, J = 8 Hz), 7.98 (1H, dd, J = 8, 2 Hz), 7.93 (2H, d, J = 

9 Hz), 7.86 (1H, dd, J = 12, 2 Hz), 7.54-7.46 (1H, m), 7.03 (2H, d, J 

= 9 Hz), 5.51 (1H, dd, J = 7, 6 Hz), 4.28-4.19 (1H, m), 4.04-3.87 (4 

H, m), 3.53-3.43 (1H, m), 2.50 (2H, s), 2.36-2.18 (2H, m), 1.18 (6H, 

dd, J = 7, 2 Hz), 1. 14 (3H, t, J = 7 Hz); 

MS (ES) m/z: 486 [M+H]+. 

[0211] (^fife0!l1 7) 4-(5-{(1R)-1-[4-(:>^ P7°P kfJUJj 7 ± J *is]7° 

U£0)l>}-l2,4-J*+}-i/7x/-)l>-3-'( )l>)~ 2-7;U^P-N-[(1S)-3-t h'P + 

*>-1-(t: KP^^JU^P K 

[0212] [<fb46] 

0. 343mmo L) N 2-T $ y-1,3-7°P^ (78. 2mg% 0.858mmoL) ©N,N-

O 

HO 
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[0213] (100mgN 0.244mmmoL) ©N, N-^ 

$K (1. 2mL) mmz, ^SKTI-t: KP^>^>X/ K 'J T SJ ~ )\y-%Wki ( 

44. 8mg% 0.292mmoL) £<£t/N-(3-yp< D\,7$. J 7°P L°JU)-N'-JiDlst) Jlstf 

(56.1mgN 0.292mmol) £jbn^ |W^CT30£f^I# 0°CtC 

T (2S)-2-77$ y-1,4-7"0 y*J^—)\/ (Bioorg. Med. Chem. Lett. 2007, 1 

7, 2086-2090.) (76. 8mg% 0.731mmol) ®N, N-^ 1)\yi^)\yAT $ K (1.0mL 

) H^^TM^30^rP^I^L/co Mix?1 

ji/-c2iuaai u K 'j ̂  
-kiky^mms mMtmi- h U U«L/C0 ?# 
£> tlfcSIzS £ :> 'J ^ ^ AO P7h^77-f" (y^ppy^>:^^ 

y —;u = 100 : 0^90:10, v/v) T?H^f -2> Z1 tC cfc U . tllElb^ (100mg 

, J» : 83%) %mtzo 

1H-NMR (500MHz, CDCL3) 5 ppm: 

8.19 (1H, t, J = 8 Hz), 8.01-7.96 (3H, m), 7.85 (1H, dd, J = 12, 1 Hz 

), 7.43-7.36 (1H, m), 7.04 (2H, d, J= 9 Hz), 5.53 (1H, dd, J = 7, 6 H 

z), 4.43 (1H, s), 3.91-3.66 (4H, m), 3.20-3.13 (1H, m), 2.65-2.56 (2H 

, m), 2.36-2.19 (2H, m), 2.02-1.93 (1H, m), 1.87-1.79 (1H,m), 1.22-1. 

17 (2H, m), 1.15 (3H, t, J = 7 Hz), 1.02-0.97 (2H, m). 

MS (FAB+) m/z: 498 [M+H]+. 

[0214] (^»J18) 

4-(5-{(1R)-1-[4-(^ p 7°p t°J\ytlJ\y^—J\y) 7x7 , 2,4-^ 

T V—JU-3-^ ;U)-N-[(1 r, 3R, 4S)-3,4-V t K P P^ >^JU]-

2-7;U^P^>X77$ K\ £<£0\ 4-(5-{(1R)-1-[4-(:>^ • 7°P 

-;u)7xy ̂ riy]JHJU}-l2,4-^^+)-^TV-Jly-3—fJU)-N-[as,3R,4S)-

3,4-i/L KP^P:>:>^u^yuu]-2-yju^u^<yXT< K 

[0215] 
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[<ft47] 

O 

HO o Ch3 

HO 

O 

HO 

HO X> 
F 

[0216] #^$IJ26"TM#^(161mg% 349AimoL) (Dtert~Z?$> J — JU/T1 K ^ 

L KP7^>/TK(2:2:1N V/V) (5mL);#^^, ^mUCTN-;^ UU^JU7}\ 'J y?f 

^ri/ K (84.3mg% 698imoL) 33ctt/IZ3lt'fb^7v $ ̂  A (2. 5wt% tert-^^y — 

219^U 17.5jLtmol) £jbn*.fc„ |W|^CT20£f^IWLtc&s Kfcfe 
Iz^ffiU*J<?nu*$ y-£3m&&U %btitcMW,M 
£7K-e^m h U ^A«L/"Co MJITs m 

btl 'J PV K ^7 7 -f - (^^r+fV : 

= 50:50^0:100, v/v) £ d £ IZ J: U , tl§Eltl=r^©;Fb1=r^ (78.4 

mgN JR$ : 45%) £?#fc0 

1H-NMR (400MHz, CDCL3) 5 ppm: 

8.19 (1H, t, J = 8 Hz), 8.05-7.92 (2H, m), 7.84 (1H, d, J = 13 Hz), 7 

.55-7.45 (1H, m), 7.05 (2H, d, J= 8 Hz), 6.77-6.70 (1H, m), 5.75 (1H, 

q, J= 7 Hz), 4.77-4.67 (2/3H, m), 4.48-4.38 (1/3H, m), 4.35-4.27 (2/ 

3H, m), 4.16-4.09 (1/3H, m), 2.89 (1/3H, d, J = 4 Hz), 2.63-2.57 (1H, 

m), 2.33 (8/3H, m), 1.95-1.85 (5H, m), 1.22-1.19 (2H, m), 0.98-1.04 

(2H, m); 

MS (FAB+) m/z: 496 [M+H]+. 

[0217] 

M7L&S ±§5®^7A? • "7 4 —fcfcT2>Z.£~Zs & 
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[0218] 1 9) 4-(5-{(1R)-1-[4-(:>^ P7°P L^U^JU/^XJU) 7 x 7 ^:>] 7° 

P LMU}-1,2,4-J T V-JU-3-^ JU)-N-[(1 R, 2R)-2,3-*>* L K • **>-1-

*D\s7°n t°;U]-2-7>'U^P^>X77$ K 

[0219] [<fb48] 

[0220] #^iJ8Tl#^tl/cjb^ (291 mgN 0.709mmmoL) ®N, N-^1)\S7$S)\SA7 

$K (2. 0mL) mmz, KP^>^>X/ K 'J T SJ ~ )\y-%Wki ( 

130mg% 0. 851mmoL) £ <£t/N-(3-yp< 7 7°P L°JU)-N' -x^JU^JU/lf 

•vV $ K (163mg% 0.851mmoL) IWI;mtCT30^rp^i^ L/c0 Wi^T^ 

#^iJ27Tl#^tl/cjb^ (350mg) 0N, N-^p< $ K (2. 0mL) 

^mUCT K 'J JiUUT $ > (297^U 2.13mmoL) £jbDa.10#^4f# 

Ltc&s %[zmwkLtcKtism,£i^%:i}\\7L, m^z.-cmz.3Qftm%,ftLtzo & 

M£x^ju-e2[g]atJH U 

K 'J 7 A7K;£}t£<£ K 'J ^A«L/c 

o US £:> 'J P7 h^77 -f 

— (^ p pp< 0 y •• ^11x^^ = 50 : 50—»0 : 100N v/v) d t 

JCcfcy, (293mg, JR$:83%) £?#fc„ 

1H-NMR (500MHz, CDCL3) 8 ppm: 

8.19 (1H, t, J = 8 Hz), 8.02-7.97 (3H, m), 7.87 (1H, dd, J = 13, 1 Hz 

), 7.04 (2H, d, J = 9 Hz), 6.92-6.86 (1H, m), 5.53 (1H, dd, J = 7, 6 

Hz), 4.28-4.19 (1H, m), 3.74-3.64 (2H,m), 3.53-3.46 (1H,m), 3.15 (1H, 

dd, J = 9, 5 Hz), 2.78 (1H, d, J = 8 Hz), 2.63-2.57 (1H, m), 2.35-2. 

19 (2H, m), 1.41 (3H, d, J = 7 Hz), 1.22-1.18 (2H, m), 1.15 (3H, t, J 

= 7 Hz), 1.02-0.98 (2H, m). 

O 
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MS (FAB+) m/z: 498 [M+H]+. 

[0221] 0) 4-(5-{(1R)-1-[4-(:>^ P7°P 7 x 7 ^:>] 7° 

• L°JU}-1,2,4-#*r+t*/ T V-JU-3-^ JU)-N-[(1R, 2S, 3R)-2,3-*>* th*P^> 

^0 n^y 1)11-2-7 j^^n^y XT $ K\ £<£0\ 4-(5-{(IR)-I-[4-(:>^ 

• 7°P 7 X y ^>]7°P t°;u}-1, 2,4-^^rHty>x/->'U-3—r 

JU)-N-[ (1S, 2R, 3S)-2,3-*J L K • ̂  *> *> £ p ̂  > 1)V\-2-7 ^ > XT7 

$ K 

[0222] [<fb49] 

o 

OH 

[0223] #;#$|]8"TM# tl/cfbo"^ (250mg% 0.609mmmoL) N N-(3-y DVT $ 7 7° 

• £°)ls)-N'-JiDlstlJl'tfm' < K (234mg% 1.22mmoL) N 1-bh"P^> 

V h 'J 7y-)ls—7kffl% (93. 3mg% 0.609mmoL) £<££/( 1RS, 2SR, 3RS)-3-

J i/?W<yfy-1,2-i/#-Jl,1UM1k (J. Org. Chem. 2009, 74, 6735-674 

8.) (140mg% 0.914mmoL) CON, N-S/.X Dl/7}\)l/A7 $ K (5. 0mL) ^ 

jmUCT K 'J JiUUT $ > (0.340ml, 2.44mmol) |W]^CT71 

L/co U 

^ h U ^A«L/"Co MJITs 

'J P7h^77^- (Mtx^JU) y 

, *1 IE 1 b^CO;Fb^ (134mg% J» : 43%) £?#fc„ 
1H-NMR (400MHz, CDCL3) 8 ppm: 

8.22 (1H, t, J = 8 Hz), 8.02-7.98 (3H, m), 7.88 (1H, dd, J= 13, 1 Hz) 

, 7.06-7.02 (2H, m), 6.99-6.95 (1H, m), 5.55-5.51 (1H, m), 4.39-4.31 
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(1H, m), 4.20-4.18 (1H, m), 3.96-3.93 (1H, m), 2.63-2.56 (1H, m), 2.5 

1-2.42 (1H, m), 2.35-2.21 (2H, m), 2.11-2.02 (1H, m), 1.96-1.88 (1H, 

m), 1.62-1.53 (1H, m), 1.22-1.18 (2H, m), 1.15 (3H, t, J= 7 Hz), 1.02 

-0.98 (2H, m); 

MS (ESP) m/z: 510 [M+H]+. 

[0224] 

• v h 0*^7 J -izmtzztr\ & 

[0225] 1 ) 4-(5-{(1R)-1-[4-(:>^ P7°P L^U^JU/^XJU) 7 x y ̂ :>]x 

1)\y}-\,l,4-^^VTsJ-)\y-Z-< ;U)-N-[(1R, 2S, 3R)-2, 3-*>* bh'P^» 

0 •^>51>'U]-2-7>'U^P^>X77$ K\ 33<£0\ 4-(5-{(1R)-1-[4-(*>£ • 

7°P kf;i/^j;i/dfx;i/)7xy ̂ >]x^Jl/}-1,2,4-:tf JI/-3-'f JU)-

N-[(1S,2R,3S)-2,3-y t K • £ p/*y 1 M P^< >X:P $ K 

[0226] [<fb50] 

o 

[0227] ##0Jim#£>*lfc<b£-$l (300mg% 0.757mmmoL) N N-(3-^1)\s7 $ J 

7°U tl°Jly)-N' < K (290mg% 1.51mmoL) N 1-t:h*P + ̂  

ysJ K 'J y SJ—)\/—ikWki (116mg% 0. 757mmo L) 33<£0\ (1RS, 2SR, 3RS)-3-

7$7is<7n'<y0y--\,2-isJ--)l,m%)& (J. Org. Chem. 2009, 74, 6735 

-6748.) (174mg% 1.14mmoL) ©N, N-$/ * $ K (6. 0mL) 

r±=i I -
l/nn tCT K 'J x-^JU;7$ > (0. 633mL% 4. 54mmoL) [p];.mU;:T1 
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mmmt- K U MJ±~K ti§bti/c 
Sl/Sfc S' 'J ^ f)\/WMOUY h^77<- (Mtx^JU) 

tl§Elbl§r^©;Fb1§r^ (132mg% J» : 35%) £?#*:„ 
1H-NMR (500MHz, CDCL3) 5 ppm: 

8.22 (1H, t, J = 8 Hz), 8.02-7.99 (3H, m), 7.88 (1H, dd, J= 13, 1 Hz) 

, 7.07-7.03 (2H, m), 6.99-6.95 (1H, m), 5.76 (1H, q, J = 7 Hz), 4.39-

4.31 (1H, m), 4.20-4.18 (1H, m), 3.96-3.93 (1H, m), 2.63-2.57 (1H, m) 

, 2.52-2.42 (1H, m), 2.11-2.02 (1H, m), 1.96-1.88 (1H, m), 1.92 (3H, 

d, J = 7 Hz), 1.62-1.53 (1H, m), 1.22-1.19 (2H, m), 1.03-0.98 (2H, m) 

/ 

MS (ESP) m/z: 496 [M+H]+. 

[0228] 

4 —lzfctZZ.£~C> & 

[0229] (mMM2 2) 4-(5-{(1R)-1-[4-(i/^P7°P t°;u^;u^-;u)7xy^i/]x 

, 2,4-tf T v—JU-3-^ ;U)-N"[(3S, 4S)-3,4-V 

n^y 1)^-2-7 w<y X7 $ K\ 33<£0\ 4-(5-{(IR)-I-[4-(:>^ • 70 

[(3R, 4R)-3,4-V tl l^U^VVO P^>fJl/]-2-7J^P^>X7$ K 

[0230] [<fb51] 

[0231] #^iJ11Tl#^tl/cjb^ (330mg% 834A<,mol) ©N, N-^fJl/^Jl/A7 $ 

o 

o 
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K (4mL) mmz, ^SKTI-t: KP^>^>X/ K 'J T SJ ~ )\y-ikW% (128m 

gN 834 At mo L) 33 J: tfN-(3-y* 1)1,7$ J 7°P L°JU)-N'-JUJUtUU^V-f $ 

K (240mg% 1.25mmol) ZiUZfco 30^*1# Lfc&> (1RS,2RS)-4-

7<y-3-VOU^yOy-\,2-V^-)\y (J. Med. Chem. 1992, 35, 2191-21 

95.) (115mg% 1.00mmoL) L/c0 

Mtx^;u-e3[g]aaiL, 
A7.K^33cfc W0%#±M7KT-;$t;f tts h 'J 7A«L/"Co Ml± 

Ts mm%g£Ls c 
^*y-y : M|x^;u = 50 : 50^0 : 100, v/v) "CHiSlf £ Id U N tl§E 

(218mg% J» : 53%) £?#*:„ 

1H-NMR (400MHz, CDCL3) 8 ppm: 

8.18 (1H, t, J = 8 Hz), 8.02-7.95 (3H, m), 7.83 (1H, d, J = 12 Hz), 7 

.33-7.26 (1H, m), 7.04 (2H, d, J= 9 Hz), 5.75 (1H, q, J = 7 Hz), 4.69 

-4.59 (1H, m), 4.29 (1H, br s), 4.16 (1H, br s), 3.04 (1H, d, J = 5 H 

z), 2.63-2.51 (2H, m), 2.29 (1H, dt, J = 14, 6 Hz), 2.14 (1H, ddd, J 

= 14, 8, 2 Hz), 1.91 (3H, d, J = 7 Hz), 1.84-1.77 (1H, m), 1.74 (1H, 

d, J = 2 Hz), 1.22-1.16 (2H, m), 1.04-0.98 (2H, m); 

MS (FAB+) m/z: 496 [M+H]+. 

[0232] 

M7L&S ±§E;Fb^;&^,'U^^A^ p V h 4 —iz&tZZfZs & 

[0233] (mMM2 3) 4-(5-{(1R)-1-[4-(^P7°P L°JU;b JUtf'-JU) 7 x y ̂ >]x 

, 2,4-tf 7 V—;U-3-^ ;U)-N-[(1 R, 2R)-2, 3-*>* t K P **>-1-* 

D\s7°n t°;U]-2-7>'U^P^>X77$ K 

[0234] 
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[<ft52] 

O 

* ^ rxyv 
H M'° 

[0235] (300mg% 0.757mmmoL) ©N, N-^1)\S7$S)\SA7 

$K (2. 0mL) mmz, ^SKTI-t: KP^>^>X/ K 'J TSJ-)\y-ikW% ( 

139mg% 0.908mmoL) £ <£t/N-(3-yp< D\,7$. J 7°P L°JU)-N' -x^JU^JU/lf 

•vV $ K (174mg% 0.908mmoL) IWI;mtCT30^rp^i^ L/c0 

#^iJ27-et#^tl/cjb^ (354mg) ®N, N-^p< ^JU*,iUA:P $ K (2. 0mL) 

^mUCT K 'J JiUUT $ y (316*tU 2.27mmol) £jbDa.10#^4f# 

Ltc&s %[zmwkLtcKtism,£i^%:i}\\7L, m^z.-cmz.3Qftm%,ftLtzo & 

M£x^ju-e2[g]atJH U 
K 'J 7 A7K;£}t£<£ K 'J 7A«L/c 

0 IETM?:H4 US £:> 'J -hf)\s-hz>AO P7 h^77 -r 

— (VO P PP< 0 y •• ^11x^^ = 50 : 50->0 : 100, v/v) Z. t 

JCcfcy, m(335mg% W : 92%) £?#fc„ 
1H-NMR (500MHz, CDCL3) 5 ppm: 

8.20 (1H, t, J = 8 Hz), 8.01 (2H, d, J = 9 Hz), 8.00 (1H, dd, J = 8, 

1 Hz), 7.87 (1H, dd, J = 12, 1 Hz), 7.05 (2H, d, J = 9 Hz), 6.93-6.86 

(1H, m), 5.76 (1H, q, J = 7 Hz), 4.28-4.19 (1H, m), 3.74-3.64 (2H, m 

), 3.51-3.45 (1H, m), 3.17 (1H, dd, J = 8, 5 Hz), 2.80 (1H, dd, J = 8 

, 4 Hz), 2.63-2.58 (1H, m), 1.92 (3H, d, J = 7 Hz), 1.41 (3H, d, J = 

6 Hz), 1.23-1.18 (2H, m), 1.03-0.98 (2H, m). 

MS (FAB+) m/z: 484 [M+H]+. 

[0236] (i^i^ij 1 ) 4-(5-{(1R)-1-[4-(:>^ P7°P L°JU;b JU/^XJU) 7 x y ̂ >] 7°P 

LMU}-1,2,4-J T V-Jl/-3->C ;U)-N-[ (1R, 2R, 3S)-2,3-*>* H K P 

0 n^y 1)11-2-7 j^^n^y XT $ K\ £<£0\ 4-(5-{(IR)-I-[4-(*>? p 
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7° • tfJ u t) u —) u) 7 x y ̂  ] 7° • tf; u} -1,2,4 •- ̂  ̂ y T V-) u •- 3 •-'r; u 

) -N-[ (1S, 2S, 3R) -2,3-*J t K • *> *> £ p ̂  1 JU]-2- 7 ^ > XT $ 

K 

[<fb53] 

[0237] 33 <m (1RS,2SR,3SR)-3-7$ 7 p^>^ 

>-1,2-y^-;U±^II±^ (J. Org. Chem. 2009, 74, 6735-6748.) 

[0238] ±mv7xi\s*Y-}%^zftmtz>m'£tes 
0113.^ ±IE;Fb^;&^r^>'U^^A^PV & 

y TX11>Xifx- $ £o 

[0239] (§^00 2) 4-(5-{(1R)-1-[4-(^P7°P ^^Mzjb)7xy ̂ i/]if 

)V}-\ ,1,4-^ ̂ VTsJ-)V-Z-< ;U)-N-[(1R, 2R, 3S)-2,3-*>* bh'P^»^ 

P^>51>'U]-2-7>'U^P^>X77$ K\ 33<£0\ 4-(5-{(1R)-1-[4-(:>^ P 7° 

P t'Jl'tJJl'tf^Jls)? JIJ *V]JHM-1,2,4-J*+)-VTy-Jl'-3-'( Jls)-N-

[ (1S, 2S, 3R)-2,3-V L Jl/]-2-7MP/<>X7< K 

o 

OH o 

OH 

[0240] 
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[<ft54] 

O 

HO 

O f ̂  

HO F 
OH 

[0241] 33 (1RS, 2SR, 3SR)-3-7^^ J VO P^> 

0 y-\2-V^-)\ymt^k (J. Org. Chem. 2009, 74, 6735-6748.) 

[0242] 

[0243] (^IJ^IJ) 

^MJTl#^tl/cjb^5gN ?Ut90gN K £ =E P P ̂ > 7°>34g% $MHz 

;U • - X20g33 & tfXT T 'J >11V £ A1 g£ 7" b > V— L 

JT^-eJT^f £ d £ K J: Hi, IS^iJ ?# ^ tl £» 

[0244] (litlMiJ 1 ) V^XoGTT (oral glucose tolerance test) 

{k-SytKD&^-mZ, 0.5w/v%p<51>'U-tz;UP-X;#^;&fflt\ * >"5¥L$*"C 

»L^^^1mg/mLO);I^tC^^d;9^^;l^^I^L/co i#14C57 

/BL6JV^7X (0*^1>-JUX'J /\*-Jfc5S£*t) £6jI(6&fr£8jI(6&-eA^U 

9®i$fr e> 13jiM-e^ffl L fc0 §itl£ 0 fu 0 © 170# b 180|0^ £ @ £ 

HS&U 160|^^^170|^^©M#T-e^^M^L/co 

^fco -fb^^)i^^10mgAgh^SJ;9H^P 

^L/co ^teM^^tt0.5w/v%p<^;Hz;i/P-X^«:^L^:„ MP 

e> 25#& Id Jltf M AN £ & £ *T l\ MP £ 30#& tC30w/v% 
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P —L/Co b 15^s 30^s 60^ 

s 120M(:I»e)»^liofco mxL/c«^^i/C,vLTMf^^L 

% GLucoroder-GXT -CMMM (mg/dL) £>FJJ 

^L/Co 30 3h 60$h 120##0lM 

lilfcE^TAUC (mg/dL • min) L/c0 |£^lCfctt£AUC¥iSMii£gai L 

s Pitt^^hhb$JU/cAUC^T$ (%) £HtHU 

[0245] 3-6, 8-19, 2 1 £ <fc 2 2 OMb£^&5%J^±20 

%3c;f§0AU(MgT$;&^U SM 1 , 2, 7 N 2 0£J;tf2 3 <£>{b£-t)tt20 

%&±©AUO(£T$£^ U/co 

[0246] (MWJ 2) 7 7 h oGTTi^lMiJfe cfc <b^;lJ£>iy£li£i$ 

fb^tl £ Si U s 0. 5w/v% ̂ ^;Hz;UP-X^Tr1/f)Nb10mg/mL 0?£j£ K 4s 

£ 0.5w/v% *^;HZ;UP-X£JBI,NT IHMXiftfR U, £ fflM t 3 0 

SM^HiZucker fatty 7 7 h (17 — JUX 'JA'—) , ^#10—1^ 

T£o ^©20futClfll||jitN f*fiN ifntMyX1; §/\7^-

$ mmiz ft £ 9 £&$n=5fr £81ZSO U fttt £>0 0 © tu 0150#tl 

1 £5mL/kg©^M"eMPJx# U t (D30frfg£25~50w/v%?JU =1 -

X)§^^4mL/kg0§M"eMP^x^f^o ^iMi-fb^Jx^ftK ?JU=I-X& 

7'JUZI-X&-530, 60, 120, 180#&tC, 7yMHi«t^^o 

3^X^lfil3|glit£Glucorode 

r-GXT (tt^ttK7>Kf'f-) V)RH£TZo &&IZ&VZ ?JU=I-Z& 
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igi^fi4v(!:^^ifcv£Zf/-£tcteJ^\95tZ>tcdbs &BB£?c 

ti !$!!£> j£il %tz>tc6b (D £LT^m-£fo&o 
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!t#©S6SS 

MW] 

^113] 

5RII4] 

Dfbi] 

(I) 

^ a jliR ̂  tl •?> 1 ~3j|I|®M^S"T:'S^^ 

t KP^r:>C1~C6:P,/U^r,/UgK • ̂>C3~C6^> ̂ 7 p 

y, 

R2&, ^JUgS/ctex^Ug-efe1^ 
R3&, l-STO/NP^ryj^-eM^tiT^Ttcnv C1~C6:P,IU 

/c&C3~C6:> 0 P TJls^JlsSTfo y N 

R4&, Ap^>|g?-(?fc5) 

3 tl Z tfcte^G) ft] tc fF# 3 tit# £ iHo 

R1^\ S^SS¥a £ JIJR3 ti£> 1 ~3j®0M^S"eM^^ tiT 

td;l\ £ KP^Ts>C1~C37Jl/^rJl/SS^cttt: KP3f*>C3~C4*>£ p 

li^il HClEi6©jb^o 

R1^\ M&S?$a AN ti£> 1flil©ii#lS"Cii#l3 tiT i^T t> 

£i\ k h*p+i/if JH, t: KP^>7°P tfjug, b KP + ̂ >^V 

7°P tfJUSS fcte L KP^rs>s>^P^>f1Jl/S"eS>i)s I*5f<ill tclE 

Mait-SMlo 

R3tfs WS^O/NP^yJM^-eM&StlT^Tfc Ja\ C1~C4^;i/ 

3fJl/g£fc&C3~C4*>? P7;i/^l/i"Cft5, li^ll 1 ~3lN-ftl^ 

1 iltciEic^^b^o 
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-fV7°Ptf;U 

tert-^JUSs • 7°P p 7"f-,>UST"&£ 

s si^il 1 ~ 3 tifr 1 HtClE«60^^o 

[i*^ii6] R4^'7 i ~ 5 1 

o 

immwi ZXT : 
4-(5-{(IR)-I-[4-(^>^P7°P tf;u^;u^x;u)7xy ̂ ^>]7°P tt)\A 

-1,2,4-jr*V-isTxJ-J\s-3-j JU)-N-[(2S)-2,3-*>* h: K P **/ ~fu tf 

JH-2-7J^n^>X7$ K ; 

N-[(1S)-2-7$ y-1-(b KP3^>P< f;b)-2-^^rVl?Jl/]-4-(5-{(1 

R)-i-[4-(i/7 P7°P t°;u^;u/lf-;u)7xy ̂ >]7°P tf;u}-i,2,4-

Tr^Ht^77X/-^-3-i';U)-2-7;U^P^>X7$ K ; 

4-(5-{(1R)-1-[4-(*>? P7°P tf>iU^>iU/1t-;U)7xy ^>]7°P tfju} 

-1,2,4-^-^+1-^7'7"-JU-3—r;U)-2-7;U^-P-N-[(1R)-2-t: KP^ 

H-yfJHfJb]^>X7< K ; 

4-(5-{(1R)-1 -[4-(i/ ̂ 7 P 7°P tf;utl - JU) 7 X y ^ V] 7°P tf)l} 

-],2,A-t^V-iyyV-)\y-3-^f jU)-2-7;U^P-N-[(1S)-2-t: KP^ 

K ; 
4-(5-{(1R)-1-[4-(i/^7 p 7°P £°Jl<tlJl>rf-Jl') 7 x y ̂ v]7°P b^U} 

-1,2,4-^^rW77"—JU-3—f ;U)-N-[(2R)-2,3-*>* L KP ̂ *> 7°P tf 

Jl/]-2-7^D^>X7$ K ; 

4-(5-{(1R)-1-[4-(S/<7 P 7°p 7 X y ^ ;>]7°P k?)l>} 

-l,2,4-J3r+)-VTx/-Jl'-3-J JU)-2-7 Jlstn-N-[2-£ pa*V-1-( 

h: KP^v^f^)ifJl']^>X7$ K ; 

4—(5—{(1R)—1 — [4—(^> 0 P 7°P tyistUlstf-JI/) 7 x y ̂  

f2,4-J-Jr+)-isTs/-Jls-3-'(Jl<)-2-7Jlstfn-N-[2-£Fn*V-1-(£ 

KPK ; 

4-(5-{(1R)-1-[4-(:>? P 7°P tfJ\stDlstf—JU) 7 x y ̂  v]x^;U}-1 
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, 2, 4-tf ^+J- V 7 V - JU-3--f JU) •-2- 7 JU•-N-[ (1S) •-2- L K • * *>-

K ; 

4-(5-{(1R)-1-[4-(S/^ P7°P kf;UiJJUd?-JU)7xy 

,2I4-^^Hty77V/-JU-3-^JU)-2-7JU^P-N-[(1R,2R)-2-b: h'P + 

4-(5-{(1R)-1-[4-(i/^7 P ̂ P 7 X / ̂ i/Jx^UM 

,274-^^Hti»v/-JU-3-^;U)-2-7;b^P-N-[(1R)-2-tKP^->-

K ; 

4-(5-{(1R)-1-[4-(^>? P 7°P tfJUtlJU^-JU) 7x7 ̂ S/Jx^JUH 

,2,4-^^-9-$;7y-;U-3-'f ;U)-2-7JU^P-N-[(1S,2S)-2-b KP + 

w? n^<yuu]y<yXT$ K ; 

4— (5— {(1R)—1—[4— (2,2-^^JU7°P/\V^;U)7xy ̂ >]7°P b°JU} 

-1,2,4-'+f V 7 V-JU-3->HU)-2-7 JUP-N-[2-1 K P =**>-1 -( 

t: + K ; 
4- (5- {(1R) -1 -[4- (*/ 0 P 7>)\y tl ;i/df - JU) 7 x 7 df s>] 7P b°;U} -1 

,2,4-71-ni/7 V—JU-3—r ;U)-2-7P-N-[2-+ 

KP+y^fJb)ifJb]/<>X7$ K ; 

2-7 Jl/tfP-4-{5-[(1R)-1-{4-|; (1-7 JUMPS'? P 7°P bfJU)tlJU^— 

JU]7 x; 3rt>}7°P tfJl/]-1,2,4-^^t^7V*-/H-f ;U}-N-[2-fc: 

KP + y-1-(t h*n^>^ ̂ ;U)xf1;b]^>X77$ K ; 

2-yjU^ P —N—[(1R) —2— tn KP JPi>-1-^5l>'UX5l;U]-4-{5-[(1R)-1-( 

4—f 7 7~> U ;U7 X y 7°p b°;u]-1,2,4-^^V-V7V-)V-3-^( 

M^yXTS. K ; 

2-7;M-P-N-[2-fc: KP+i'-l-Ct KP^r^^51;U)x^>/U]-4-{5-[( 

1R) -1 - (-f V 7> 'J JU 7 X / ̂  *>) 7° P b°;u]-1, 2,4-;fr ̂ rW7 SJ—JU 

-3—fil/}^>X7$ K 

e> 4 U \t^%0 

4-(5-{(1R)-1-[4-(*/£ P7°P tf;U^;U/1t-JU)7xy ̂ >]7°P tf 



WO 2012/050151 64 PCT/JP2011/073489 

JU}-1,2,4-J 7 y-JU-3-^ ;U)-N-[(2S)"2,3-V L K • 7° 

• L°;U]-2-7>»U^P^>X77$ 

o 

5RII9] N-[(1S)-2-^$y-1-(L KP^r^P<51>'U)-2-^^Vx51>iU]-4-(5-{ 

(1R)-1 -[4-(:> 0 • 7°• £°Jl>t) 7 x J ^*>] 7°• tfJU} -1,2,4 

7 SJ - )\s)-l-D MU ̂  > X T7 $ K 3; ^ 0 ̂  

;£lI10] 4-(5-{(1R)-1-[4-(i>^ p 7°p L°;U^>'U/K->'U)7 X 7 ̂ rf>]7°P fcf 

;U}-1,2,4-^^rHty>x/->'U-3—r;U)-2-7>/U^P-N-[(1R)-2-L KP 

-pa 
•ymo 

1 ] 4-(5-{(1R)-1 -[4-(:> 0 P 7°P £°Jl>t) JU^—JU) 7 x J * V] 7°P tf 

;U}-1,2,4-^^rHty>x/->'U-3—r;U)-2-7>/U^P-N-[(1S)-2-L KP 

-pa 
•ymo 

;£II12] 4-(5-{(1R)-1 -[4-(:> 0 P 7°P £°Jl>t) JU^—JU) 7 x J * V] 7°P tf 

JU}-1,2,4-^^V7sJ-)V-3-^[ JU)-N-[(2R)-2,3-*j L K P 7° 

p L°;U]-2-7>»U^P^>X77$ 

o 

3] 4-(5-{(1R)-1 -[4-(:> 0 P 7°P £°Jl>t) JU^—JU) 7 x J * V] 7°P tf 

;U}-1,2,4-^^rHty>x/->'U-3—r;U)-2-7>/U^P-N-[2-L KP^>-

1-(L KP^r^P<51>'U)x51>iU]^>X77$ 

^ tit# •?> im0 

14] 4— (5— {(1R)—1 —[4— (0 P 7°P £°)l>t))l>tf=)l>) 7x7 

-\,l,4-^5r*fV7sJ—)\/-3-'T;U)-2-7>'U^P-N-[2-t; KP^>-1-( 

L KP^r^p<51>'U)x51>iU]^>X77$ KSfc&^©^ftHCl^3ti 

;£lI15] 4-(5-{(1R)-1-[4-(i>^ p 7°p t°JUtlJly^—JU) 7x7 
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-1,2,4-^t x/—Jly-3-^f JU)-2-y Jl/^t P-N-[(1S)-2- L KP* 

K £ fcti ft# 

o 

[1*^1116] 4-(5-{(1R)-1-[4-(*>£ P7°P t°JUtl 7 x 7 ^Ix^JU} 

-1,2,4-* * +f *>* 7 y-;U-3-Y ;U) -2- 7 P -N-[ (1R, 2R) -2- th'P 

u^yu\y^yXT$ KSfc&^oiii^ftiicfF^Sftt#*) 

Jino 

[1*^1117] 4-(5-{(1R)-1-[4-(*>£ P 7°P £)\stD\stf-)\s) 7x7 ̂ rS/]lfJl/} 

-1,2,4~7t ^r~ltVT x/—Jly~3--i' JU)-2-7 Jl>^~ P-N-[(1 R)-2- L h'P + 

o 

[I*5f<II18] 4-(5-{(1R)-1-[4-(*>£ P 7°P 7x7 ̂ rS/]lfJl/} 

-1,2,4-* 7 V-JU-3->C JU)-2-7 JUTt" P-N-[(1 S, 2S)-2- H K P 

Jimo 

[I*5f<II19] 4-(5-{(1R)-1-[4-(2,2-y,p<^>'U70P^y -f JU)7x7 *:>]7°P kf 

Jl/}-1,2,4-;t*-tJ-y j7*/—Jl/-3->ni/)-2-7Jl/:frP-N-[2-t: KP*S>-

1-(t KP^^^l^x^Ul'OX;7^ 

[1*^1120] 4-(5-{(1R)-1-[4-($/£ P7"f-JU^;U/1f-;U)7xy **>];/P tf;u} 

-1,2,4-^^^^77"—; U-3—fJb)-2-7MP+[2-t:KP + H-( 

b KP^^P<51>IU)X^>IU]^>X77$ KSfc&^0^ftHCt^3ft 

[§S3fI21 ] 2- 7 P-4-{5-[ (1 R)-1 -{4-[ (1 - 7 P is 0 P 7°P tf;U) ;b/1f 

-;u]7 X y *:>}7°P \Z)V\-\,2,A--%*cWTxJ—)\s~3—f JU}-N-[2-

L h'p^>-1-(t h'p + i/^ ̂ JL^x^H^VX;^ 

[1*^1122] 2-7;U^P-N-[(1R)-2-L KP*^>-1-P< ^Ux^jU]-4-{5-[(1R)-1 
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-(4--Y V -}=5- 'J ;U7 X J *->) 7°P 2,4-^-*Ht^77N/-;b-3-

-< jis) ̂  > xT $ K ^ tz ti^ ®tc$ tit#hj^0 

[§i5RlI23] 2-7JU7t-n-N-[2-t: KP*v-1-(tl ^;U)x51;U]-4-{5-

[ (1R)-1 -(-f v 'J JU 7 X y * v) 7°P b°;u]-1, 2,4-^ *+)-y T7 y-

;u-3—r ;u} > X 7 $ K t tz & •=t (Dft) K3 tit# £ i&o 

[1*^1124] 1-23 tN-ftl^ 1 II(CfBf60{b^t)3:/c&^(£||^ftHC^F 

§£tit#£i££^S)$#<!: ItttTSIIMlo 
[!*^ii25] Him 2m.Mmm£tzimffiz%mtztz®<Ds mmw2 4iz 

[1*^1126] 0M$fc£tzl*B$ti&£UmT2>fc#)(D, 4(c!Ef6£>lllifM; 
tlo 

[1*^1127] 1-23 iN^tl^ 1 JKClBfc 

00 it &%} £ tz & •^ 0 ft] tC fF # 3 tit# £ ik (D o 

[i*^ii28] i~23 u-rti^ 1 

^snm&ikznmiwimz&^-tzz. 
o 

[1*^1129] K-e^^)I*5f<iI2 8 (C§B*6(OT;£O 


