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-;ugN yX;U/1N-;USS C6-C1077'j-jug] 
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(15) trans-4-(4-7;U^P7xy ^>)-N-p< ̂ JU-N-(4-{[(3S)-3-p< 

K\ trans 

-4-(4-7>/U^ • 7 i 7 ^>)-N-p< ̂ JU-N-O-^ ^>»U-4-{[(3S)-3-p< J-)l> 

^^>-1—fJl/]^Jl/}7i-il/)i/^ K\ trans-4-[ 

(5-7;U^P tf'J y>-2-^;U)^^r^]-N-p<51>'U-N-(3-p<51>'U-4-{[(3S)-3-p< 

—fJl/]^Jl/}7i-il/)i/^ K\ t 

rans-4-[3-( t K • ^JU) 7x7 ^JU-N-(3-p< ^JU-4-{[(3S) 

-3-p< kf^ ̂  *j >-W JU] P< ^JU} 7 x - ;U) $ 

K\ trans-4-[3-(2-t KP + Jb) 7x7 f JkN-(3-^ f JM 

-{[ (3S)-3-p< 3-)l> ^ *j >"1 —f JU] * 3-)\s) 7 x - JU) :> ̂ 7 p /s^ JU 

K\ [3-({trans-4-[p<51>'K3-p<51>'U-4-{[(3S)-3-p<51>'Ut0^^y> 

-1 —T ;u] P< ^JU} 7 x - JU) ^ ;u/-f JU] :> ̂  ^ isM ̂  * *>) 7 x - JU] 

M£x^Jk [3-({trans-4-[p< ^JU(3-p< ̂ JU-4-{[(3S)-3-p< ̂ )\y\f^z>Vy 

-1—{ 

Mis [3-({trans-4-[p< ?JU(3-/T)U-4-{[(3S)-3-p< 

JU]Sy<7 

V 7°P 

(1 6) trans-4-{3-[(2-t KP^ri>-2-p<51>'U70P/lN0^ri>)p<51>'U]7xy 

^>}-N-p< ^JU-N-(3-p< ^JU-4-{[(3S)-3-p< ̂ JU \f.^=79J >-W JU]p< ^JU} 7 

x —)\s)^9 K\ trans-4-({3-[(2-t KP^ri>-2-p< 

3-)\sZfU 7fs%-is) * J-)\s~\ 7 x —)[/} 7 $ 7 )-N-p< ^v/U-N-O-^ ^>»U-4-{[(3S)-

3-p< kf^ ̂  y >-W JU] * ̂ JU} 7 x - JU) i>^P^^rHt>^ $ 

K\ 3-({trans-4-[p< ^JU(3-p< ̂ JU-4-{[(3S)-3-p< ^JU >-W JU] 

^^u}7x- JU);kJUA^ JU]^ P^:^J^};^:>)'<>:y,/^p<51,'^;k-

A,p<- k 2-[3-({trans-4-[p<51>'K3-p<51>'U-4-{[(3S)-3-p<51>'Ut0^^y> 

-1 r JU] P< 7 X - JU) tl JU/-f JU] s> £ P /\^ isM ̂  * *>) 7 x - JU] 

— K 2-[3-({trans-4-[p< ^-Jl/(3-.X ^-Jl/-4-{[(3S)-3-.X 
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Vy-\JU]* ?M 7 x - )D t)\yj<=E-i ;u]*> <7 • ̂  v;u} T K J) 

k 2-[3-({trans-4-[p< ^(3-^^-4 

— {[ (3S)-3-p< y-l-J -^U} 7 x ~JU) ;U]i> 9 • 

^^^>Jl/}7$y)7xZJL/]lfJL' Vk trans-4-{3-[2-( 

-f v 7°P y )-2-7T^vx51>iu]7xy ^^}-N-^^;U-N-(3-^^;U-4 

-{[(3S)-3-p< 7 x —)[/) i/0 P^^+f yt})\s 

k trans-4-[(2-;> TV hf 'J ^>-4--f ;U)^|"^rs>]-N-y ^JU-N-(3-

^^;u-4-{[(3S)-3-y ^JU}7x-;U)i/^7 

(1 7) trans-4-[3-(t KD + y7^1/)7x; ^;i/-N-(3-/ 

-4-{[(3S)-3-y V-1-^f ju]y -^JU} 7 x ~JU):> £ p^^f+j- yti 

(1 7-1) trans-4-[3-(t KP^i>^^;b)7xy ̂ vl-N-^^jU-N-O-y 

^;b-4-{[(3S)-3-^5l^e^^y>-1-^JU]p<flJU}7x-;U)v<7 p/sdp+l-

(1 8) trans-4-[(2-v77y ¥>J v>-4--f JU)?T *is]-N->( ^JU-N-(3->( ? 

;U-4-{[(3S)-3-^ f1 JU y >-1—T JU]7 x - JU) $/ £ • > 

(1 8-1) trans-4-[(2-^>T7y fcf'J ^>-4—f ^;U-N-(3-

^ 4— {[ (3S) —3— p< -^Jl/ ^ >-1--f JU]^ -^JU} 7 x p/vdp 

(1 9) trans-4-{3-[2-(^T y 7°P if JUT $ y )-2->f + Vlf Jl/]7 x J ^ri/j 

-N-p< ^JU-N-(3-p< ̂ ;U-4-{[(3S)-3-y ̂ JUkf^^SJy-l—f JU]* 7 x 

-)\s)is<?n^*+)-yti)\/tf*v-$ 
(1 9-1) trans-4-{3-[2-(^r v 7°P hf^T7^ y)-2-^-^VX^;U]7xy 

^>}-N-y ̂ ;u-N-(3-p< ^u-4-{[ (3S)-3-p< ^;u *>* >~W JU] ^JU} 

7x~;U)i/^P^^r+(-y^>/U7lf^r+f$ k 

(2 0) trans-4-{3-[(2-t KP^v~2-^ ^;I/7°P/1N°^V)P< ̂ JU]7 x y ̂  
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^>}-N-p< ^U-N-(3-p< ^;u-4-{[(3S)-3-p< \f.^V >-WJU]p< 7 

(20-1) trans-4-{3-[(2-L K • ̂-2-p< ̂ U70P *°^:>) P< ^JU] 7 :L 

y ^>}-N-p< ̂ JU-N-(3-p< ^JU-4-{[(3S)-3-p< T)U ->T JU]P< 51 

;u}7 i-;u)i>^ K\ 

(2 1 ) trans-4-({3-[(2-L K • ̂:>-2-p< /1^>) P< ^JU] 7 m —JU 

}7<S )-N-p< ^JU-N-(3-p< ^JU-4-{[(3S)-3-p< T)U ¥*=?*/ >-WJU]p< 51 

(21-1) trans-4-({3-[(2-t K • ̂:>-2-p< *°^:>) P< ^JU] 7 m 

-; u} 7 $ y )-N-p< ̂ ; U-N-(3- p< ^; u-4- {[ (3S)-3- p< ^ j u =7 V >-1 --f; u ] 

(2 2) 3-({trans-4-[p<5l>'K3-p<5l>'U-4-{[(3S)-3-p<5l>'Ut0^^y>-1-^ 

JU] ̂ fJl/}7i-^)ll Jl// ̂  -f Jl/] s> £ • /\ ̂  iy)l} X * *>) ̂  ^ JU P< 

*}-'<*- hX&^©lilII±I^3ti£±^ 

(22-1) 3-({trans-4-[p<51>'K3-p<51>'U-4-{[(3S)-3-p<51>'Ubf^^y>-

1-fJb]^fil/}7i-il/)i Jl// ̂  -f Jlz] s> £ • /\ ̂  iy)\y} X * *>) ̂  ^ JU P< 

— k 
(2 3) 2-[3-({trans-4-[p<?lM3-p<?lJU-4-{[(3S)-3-p<?lJULV<^y>-1 

—r ;u] p< 71 -;u) ̂  JU/-f JU] s> ? • ̂  ̂  :>JU} t * *>) 71-;u] x 

(2 3- 1 ) 2-[3-({trans-4-[^^JIy(3-^^JIy-4-{[(3S)-3-^^JIyt°^^^ 

>-1 —r JU] P< ^JU} 7 I-JU) tl J\yJ ^ -f JU] s> £ • /\ ̂  isJU} t * *>) 7 i-JU 

— k 
(24) 2-[3-({trans-4-[p< ^JU(3-p< ̂ JU-4-{[(3S)-3-p< ^=7 V >-1 

f JU]P< ^JU} 7i-Jb)^Jk^^Jb]i/ ̂7 u^^)\y} 7 $ y ) 7 I-;u]l 

(2 4- 1 ) 2-{_3-({Uaus-4-l^^-)\y(3-^^-)\y-4-{l(3^)-3-^^-)\y\f^z>V 

y-1—f JU]?(^JU}y Ji-JU)tlJU/<IE-f JU]Sy^7 U^^rSyJU}7< y)y Ji-JU 
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(2 5) 2-[3-({trans-4-[y {[ (3S) -3-p< is >-1 

(2 5-1) 2-[3-({trans-4-[p<51JU(3-p<51;U-4-{[(3S)-3-p<51;Hf^^v 

>-W JU]* 7 JI-JU) tuu/<sE^C ;u» 0 VJU} T $ J ) 7 x -;u 

]x^;u k 

(2 6) ±15 (D 7bm (2 5) <0^1* tifr-o 

(2 7) e>ft£s ±IB 

(2 6) (C§B*c3*lfcglk 

(2 8) ±13 (1) Tbm. (2 5) <Wf tifr-otC!3*60Mb£rt)X&li3I± 

(2 8-1) umzit, 
(2 9) ±13 (1) 7bm (2 5) <D^?tlfr-z>lZBM<Dik'&W!l5U3.%&m± 

(2 9-D wmziz, mz& 

(3 0) ±13 (1) 7bm (2 5) (D^ftifr—3fCl3*c(7Mb^Xtelii!± 

X"<7P*> 

mm, 
(31) wmmT^z{^mmm<b^mxmmnikm.ikTz>tcib(D, 

±13 (1) ibm. (2 5) o^ttifr—3^i3i6©{b^xti^ii±i^^n 

(31-D brmziz, 
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±§E (D nm (25) 

(3 1-2) mzftmzte* 
&@.m<D%mMzmi£t2>tcto<D, ±§E (D 7^ (25) <D^tnfr—? 
iz$mo)ik^xteMm±=£nztiz>iko)i£ms 
(3 2) ±!E (2 6) lZ^m3tltcWm<DG%}mZ&^tZZ.£Zft®i£t 

%s MS]'«T^#9 IMP«©^ 

(3 2-1) SfigJCtt, ±IE (2 6) lC§E*63ftfcgH©#$i]M££-£-r£ 

L < 

(3 2-2) HJCSfigtCtt, 

ti "flE(D •? |#j ̂  /i T •?> o 

[0020] ^fge^Cfc^T, l"C1-C3;pJl/*Jl/gj 

-7°pkfji/g£Ptf£> R\ R2s A©7x-u>i©itiwx 

®-N(C1-377;U^r>iU)-^felNTti^ SfiStCtt* 

[0021] ^fge^cfc^T, rci-c6;pji/*ji/gj 
tuiE ra-s^ju^ugj 

(Dfflt LT^f/cgX^ n-^Jk ^V7°fJk s-^Jk tert-^Jk 

n-^y^Jk -fV^V^Jk 2-*f1Jl/:/f1Jk l-i^Jl/^P 

fcMk n-^S/Jk -fV^>Jk 4-p< >^k 3-p< >^k 2 

-.X-^JU^V^Jk 1-^ -^JU^V^Jk 3,3-S/.X 5L-'U7 51-'UN 2,2-^p< ^^7" 

-^Jk 1, 1-y .X 5L-'U7 51-'UN 1, 2.-V1, 3-S/.X -^JUy^Jk 2,3 

-y,p<51;U7"51;UgL< £2-1^1/7^l/g£ptf£>c:£tf-?$£><, R3&t/R4 

ICfc^T^ M^gig¥a©C1-C6:P,iU 

^jug£M^-t£:p$ y *;i/<K-;i/S©M^Ss M^g?¥a£>ci-C6:p,iu^,iu 

S^M^-r^T7^ K:t**>g©M#!Ss M^S^a©C1-C67;i/^r;i/S^:M^ 

KgOM&Ss M^SS¥a©C1-C67;i/=l^r$/C1-C67;i/^r;i/S 
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®<D7)\,*)\sg-cfcy* £t,$?ig£«p<?;ug-c&.50 

[0022] ^BEfCfcaNTs rC3-C10v^ PT^U^jUgj J;i\3 

7bMi0Mt&ffi&$jK'(b7K^S'C£>l'JN i/^p7°ptfjk *>£•:» 

Jk :>?P^v;k y;k1t;i/-;k 7 

^'vy-J^k 2,3-x>* k KP^f >r-ik 1,2,3,4-x K 7 tl K P 7 *? U — JU 

% 6,7,8, 9—r- h 7 tl K P-5H-^s> x/[7]77 U — JU £ £ <b £>0 

MZ £ ̂  r fi, tt373S7*tgfflBS^^b7K^SXtt 7 x - ;ug <b jftgSg L 

tcC3-C7i/? ayjis^jismxfoy, mzftfelztei/On^isj^ 2,3-yt K 

P>r y^-Jk 1,2,3,4-Th7k KP±7* U-JUX&6, 7,8, 9--r S 7 fc: K 

P-5H-^>y[7]7'^ ly-JUSX-SUs R\ M 

tctt3^s7Mi&ffiBs^^b^s*es>ys mzftmz&*s<7p^ptrjk 
^P7*fJk y^P^yfJOTv^P^^^-'L'i'efe^o 

[0023] ("C1-C6/\P T-IU^-lkSj ftllB ("C1-67JU3r jUgj 

tc/\p>fKlJ7;u^py^;k MJ? 

PP7?Jk v7J^P^Jk y^PP7f-Jk ^yp^^fyk 7;u^ 

Pp^Jk 2,2,2" h 'J 7MPifJk 2,2,2- h 'J £ p pifjk 2-^P^E 

x^Jk 2-7PPXfJk 2-7MPifJk 2-3-Kx^Jk 3-^7 PP 7° 

Ptl°;k 2,2-y7*PfifJk 4-7y^P7*fik 6-3-K^^>;k 2,2-

Pp<^>'UXtiv7>'U^PX51>'US"efel'J, iI#lgi¥a££l^Ttts $?}&£& 

S 'J 7JktPP<?^l/Xfi^7;k2f-P*f1;Ug-T?£>.5o 

[0024] *fgBJ^C£l\Ts TCI-C6T7$ J T^I/^FJkSj ^tefttllB TC1-6yjU^rJUSJ 

IClPSygtfM&Lfcg-C&kK T^y^Jk 7$yx^>»k 7 

$y7°Ptf^k 7$y 

SfiSiciiT^ y ^^;u-efei>0 

[0025] *^£331^ rC1-C3tl K P T^U^Ugj £&itu§B rcl-ST^/l/^U 

SJ IczkB&gtfiiglLfcg'C&kK 0!la.l£, ti KP3f*>*^;k t: h'P+S/ 
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ifjk i-bh'p^>if;k t: KP^P:>70P d R3 

fcFigldlit: KP^f^^Jl/SXtel-t: KP^fs>xf1jug"e£>£> 

o 

[0026] rd-C6t K P T^U^JUSJ ^tifulE TC1-67^^U^r^U 

SJ OKItS^g^L/cg-e&^U MPLU, fulE rci-3t KP*i/7)\s*)l> 

Sj (Dfflt LT^tf/cSX^ tKP+^>7*^k LKP^r^Vfik t: 

m^&ffia(Da-CQ7 

J\sZ\*isC]-CQ7)\s*)\sm(DW.&&lZlS^Tte, bTMZtet KP^^JUS 

Xte1-t: KP + ̂ >xfjH-eS)§o 

[0027] ra-C3:P,iU=l^>gj fulE rci-S^jU^jUgj # 

P< h^X xh+i/, n-7°P#**/ 

, -f V 7°P *°**>(D<£ 9 ft ££ 1 Jb^3j®(DittlX^117Jl/P+'yS^ 

A07xXb>g®M^g^fclNTti^ 

:>X&x K^ri>g"efe-g)o 

[0028] rci-C6:P,iU=l^>gj t fulE fC1-67Jl<3rJl<£] ti< 

mmmTiz^istcm-z&Vs tuiE rci-37Mi/=i**>gj omtL 

T^tf/cSX^ n-7"h^X s-7"h^X tert-7" h^rX 

n-'Oh^rX 'fV^Vh+s>, 2-p< 5^7" h^rX ^^Vh^rX n-'s 

^XU^X h^X 3-p< > K 3fX 2-p<51>'U^>K 

*X 3,3-^7fJ^h + ̂  2,2-^p<^U7,>^X 1, \-V* ^JU7" K * 

X 1,2-^7fjb7*h^X 2,3-^p<51;U7,>^^ 

(D£ 9 

£o S^S?¥a^ M^S£¥a©C1-C6:PJU:^Ug£M^t£C1-C6|M&^:P^ 

viUT7^ yg®M^g^ M^g£¥a©C1-C6:PJU=l^>C1-C6:P,iU^,iUg©M^ 

frigldi* h^>X&x K^r^g-efe^o 

[0029] rci-C6/\p:F,iU=l^>gj ^ fulE rci-6/\P 7)\y* 

JUSJ tfltSlJl^C^LfcgTfe^ K 'J 7Jb^P^ h^rX K 

'J^PP^ h+k i/'7J^P^ h^X i;^7PP^ h + k i/'^Pf^ h 
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2,2,2" K 'J 0 • Pi h 1,2,2-V 'jyjuju 

ih + ̂X 2-7*P:EXh + ̂  2-^PPih + ̂X 2-7i^PXh+k 2,2 

-V 7"P "E X h *> © <£ 9 &g£PIf & Z. t ifX' $N a IZ £ ̂ X teN 

fcFjgldte K 'J 7Jb^P^ h^X&^JU^P^ S3f*>S"e £>£>«, 

[0030] *fgBJ^C£l\-C rci-C37Jl/P^rs>C1-C37Jl/^rJl/SJ £teu fulE TC1-3 

7JI/P^TS>SJ 7^fu§E rci-3:p,/u^,/ugj tc^L/cg-e&^u p< 

h^^Jk P< K ^f^/X^Jk ih+i'^Jk Ih + i'lfik n-7°P 

n-^PJtf^fS/X^Jk -f V 7°P * ̂ l/g£Plf £ £ £ 

tfvz&o R3lZti^riZ, tff&lZli* h^ris^^JUg-efcZo 

[0031] &&BMlz£^r> fC1-C6TJU=l ^rSyC1-C6TJU^rJUSj ttt* fulE TC1-6 

T)\s=l*isg] 7^fu§E rCI-e^jU^rjUSj lC^£-L7cg"e£>kK 0113.^ fu 

IE rC1-C37;i/P^r$/C1-C37;i/^r;i/Sj ©0!l£ LT^f/cgX^ n-7'K^r 

^V7"h+^>7fJk s-7" h^^Jk tert-7" K ^:> P< ^Jk 

n-^> h^^Jk -f V^> h^^^k 2-p< ^JU7" h 3r:> * ̂ Jk * 

^s<y K ^i/1 5^k n-'\%-Ss)ls?f%-Ss^iL)lss 4-^^-)\z^y V^riy ^-^-)\/ 

N h^^Jk 2-^,iU^> h^^Jk 3, 3-*>* P< ^JU7" 

h^^Jk ^-y^Jl/T/S^fS/^Jk IJ-^^Uyh^^^U 

g©J:9&g£Plf£C:£tf"e$£o M^S^alC^T^ SfiSJCtt^ S 

[0032] rC1-C6t KP^TS>7JI/P^TS>SJ £ 7KIIS^fulE T 

C1-67JI/P^F-S>SJ tC^L/cg-e&^U 0!la.^ th'P^>^h^X t: 

h*P^>i h^XDJ; 9 &S£Plf £> Zttf~C$* W&S&a ICiJ^TteU 

frigid* t: h'P + i/^ 

[0033] *fgBj^c&iN-c ra-ce^ju^ju^gj tuiE rci-e^ju^jusj 

tclp-n L/CSTJ)lJN ;><X-^JU-J1;^ t-7'51 

M&g^aKfc^Tfciu 

s*es>i)o 
[0034] *%n%lz£^Ts rC6-C10y 'J — JUSJ ^^tS6^M10^©^^ 
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WX&, 7i-ik >r Jk ±7^Jk ^7XZJH 

£ d ̂  T? ^ B&tf M&gg* a fzte 7 X - JUSTS & 

o 

[0035] TC6-C107 'J-JUJ*fygj ±|g rC6-C107^ 'J — 

JUMJ tf^JI:?K:$££-L/cS"C&l'Js 7xzj^^rk -Ox-jU^v 

, S^S^atC33UTttSfiStCtt7 

x-;u7t-^^>S"efe^o 

[0036] *%BJIIZ£^T, mm, mmjkmfcn.fr bmmstiz>m-%L< 
^c1-4j®0/x^p]l^£#tM-10M*fSiJl#J iii?x 

0Utf7';;k ^x-
Jk fcfP'JJk ^-tzfcfxjk tf^V'JJk -f^V'JJk ^^rtV'UJk -f 

V+tV'UJk f77'JJk ^Vf7yjJk 1,2,3-;t^c^fVyV U Jk h 

'J 7 7 'J Jk 7^ h 7 V 'J Jk 7-7is 7 7 <J Jk t^7-Jk tf 'J Xk tf 'J ^ 

vy-ik tf'J^^xjk T- K ^ V 'J JUCDcfc 9 

•; x;k ^^klx 'J x;k tfp 'JSy-JUs tfn'J-JUs 

7'J^xjk -f $ yv |J -Jk b°^ V U v-Jk t°^v<J ~Jk ti^'J V-

Jk -x h 7 t: KP J; 9 ̂ dti|30S^^ij^At"'2)s 

ML< ±IB r475M10*^ 

mm&i ^ <fe<Dm^&tmmLx^zib&<, m«\ ^yvy^-ju, 
0 P P< -JU, -f 7 K'J :7x;k <y<>h''J ;k -f 7 K 'J JUS -f y y 7'j ;u 

% -fV-JU, *J\)V-JU, -fv^-yj^k ^y'JJk 7^7^-Jk f"7 

Jri-VV-JU, ^VOK'J-Jk 2,3-yt 

h"P-1-^>V*7 7-ik 3,4-yt: KP-1H-^ VOUt-JU. 1,2,3,4-^ 

t KP^y 'J-JU. 1,2,3,4-7^ KP'f V + y 

-e$30 BICE^T mmmTZ'p&K tt 1 
J:VM7lS10A}ffSlBSS'e&''.K 7 

-\zt°-jus kf^yj^k -f^yyjjk ^^ziuk -f 7=^-9-V'jjk ^ 

T^/'JJk -f 7f157T'lj;k 1f2,3-^-^r-9-yy77'lj;k S'JT^/'JJk 
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^ v 'j jk 7-7V7V'j Jk ti° 'J VJW ti°'j yv~ jk ti°u $ y-;k ti^ 

^T^k*'J-Jk tl°P 

U y _;k ti°p >j - ;k -f $ yv u y _;k -f $ u - Jk ti^ v u v-

Jk tl0;7 V'"J — Jk tl0/^ 'J 'V — Jk — T" K 7 tl K P \fz>— )\y(D 

-e$\ zbizttfmz&s tfj^^k bf'j$y;k tr^yjjk tfp'j^-ju 

% tl0/>< 'J y1—Jk Jk ^EJU^N 'J — Jk T- K 7 tl K P \fz> — JUST 

S^cfrigKtt, M&S^as M^s?¥a©c 

]-CQ7)\s*)\s&(DW.&&, M&g$a©C3-C10*>? P 

W.&&ffioc(DC]-CQs\n7)\s*)\s&(DW.&&, S^S?¥a©C1-C6H KP^> 

:pju^jug0M^g&t/M^g^a£>ci-C6:p,iu=i^>ci-C6:p,iu^,iug®M 

tc 33 ̂  T frigtc & % 0 

[0037] TM^ I£Sl&miltfr^R3ti£|W|-gL< &S& 

^c1-4l®0^Pj^£#tM-10M*fSiJl;bJk:K-JUgj £&s fulE mm 

s I£Sl&miltfr^R3ti£|W|-gL< &#l&^/c1-4l®0^p]l^£# 

<£M-10*^f^BSgj T^Jk^-JUgtC^LfcgT&^U M^S?¥a©C1-C6 

7)\s*)\s&%m$:t&M-M7)\s*)\s&(Dm$:&iz-&^zft-mz&, mmigsT 

£'>&< tt 1 I£SlJl^XMItJl^£^WTtcn^^10M 

tMmfM&t'foi'J, WX&hfn-)\sti)\stf-)\s, ti°^x/ 

—jutiju^—JUS -f $ yv—)\sti)\stf—JUS -< v 

^V-JU^Jk^-Jk ^V-JU^Jk^-Jk -f V^V-JU^Jk^-JU 

% 1,2,3-^+t$;7y-Jl/AJ^-;k K 'J 7s/—)\stl)\stf—)\s, ^h^x/ 

-;u^;u^-;k f7^7V-j^^-ik ti°'jSyyjjju^-M fcf'jy 

yy^jji/dx—;k ti0|j $ VytDWR—Jk k^y^^i/sK— 

^UmMtDUt^—ju&jkxf^jufc 'J ytJiyT^—JUs 'j yjojUT^— 

Jk ti°p 'j Ssyjojutf^M ti°p yjjjUT^-jUs -f $ ̂ V'J y yjojutf^jis 

s -< < yVyjjjU7^—jUs t0^VjyJjjU7^—jUs ti°^ 'j sy'yjjjUT^—jUs 

\fs<=j is y jj 7- K "y tl KP ti°^ JUCQ <£ 9 &dti£>C0S 
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ML< 2-^^rVtfp 

'J i/y-hllrt\—Jk Z-Tl'^rV-1,3-7l_^r"ltVriJ Ss>tJJl/rf—JI/&ZfCDM-tlZt 

Jrv&zfitzgz&tf&zttfvzs tfp'j 

-;uS"e^i)o 

[0038] rci-c6:p;u=i v^jk^xjugj fu§B rci-6:PJU 
P^>Sj ^Jk^xjUgtCj^L/cST&^U 00*. y h^rV^Jk^x 

Jk X K^-vtUU^xJk n-7°P ̂ ^r'v^JU^xJk -f 

xjk n-7" S^^Jk^xJk -f 7 7* S^S^Jk^xjk s-7" V-^istDltf 

—M tert-y" n-^> K$-Ssjj)lstf—)U, 

^Jk^'xJk 2-p< 5^7" h^r^Jkl^xJk S 3r v^Jk^xJk n-

</\3risJUj-$iis£)Jl'rf—)l', 4-^ K:iri/t))l'jft—)l's 3-^7-)\/f<y 

K^i>^;U/^-;k 2-p< S^^k^xjk 

2j;k1?x;k 2,2-yp< ^;U7" 1, \-V* ^JU7" S^^JU 

/1f-;k 1,2-97f;b7°h+i/^J^-Jk 1,3 -V^7-)\s^V^i/-h)\yS-

;k 2,3-^p< ̂ 7" KJ: 9 

^iI;p;L/i]^>;fr;k1?x;ug£iltf3d£7^"e3\ M^SI¥«s 

®C1-C67>'Udr>'US0M^Ss m^M^cc0C3-C10i>^ nrJU^rJUS(DM^M 

^ S^gig¥atf)C1-C6/\p;p;U^;Ug(£>M^gN M^SS¥a0C1-C6t KP + 

iyTJU=¥JUM0M^M, t$M%¥a(DC1-C67JU=l*i>C1-C67Jl'jrJUS(Dm 

^Stc&^Ttts £FJS(C&P< b^^u^xjk x h^-ytuurt'—juxtei' 

V 7°P /1i^r tl ;uTlf x JUT-& £o 

[0039] *fgBmc£^T, rci-C6^«^v;uSj JK^fS173M6®©flgfl&^ 
mxix, *;u$;k 7^7-

;k 70pb07t-x>iuN 7'^'jJk -fyy^UJk y-ok tfA'p-r/k 

A'U'JJk Vy<\ylJ ^(D^^^yjU^-jUtDUts-JU^ <PUn7iz7~)\y 

N VO P P^-tz^Jk S 'J £ p p^-tz-^Jk K 'J 7)\st UTiz^JUCDJ: ? ft 

/NP^fV'fb'pJU^u^jkKxji/a, p< 

^7;u^;u^;u/ifx;uss (E)-2-y ^;u-2-7>y -f JU0 J: 9 WfSfflTJU*-
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btl&o M^SS¥a©C1-C67Jl/^rJl/S 

©M^Stce^Ts r-tz^jug, h 'J yjisJnr-tzi1 

)\y Stfc^o 

[0040] *fgBj^c£iN-c rci-ce^^u^r^uT7^y#j tu§E rci-e^ju^^us 

j ^^ysc^i/citfey, n 

~7°P tfJUT7^ A -f 7 7°P y, n-A^JU^ J, -f 7 A^JUT7 $ y 

s S-y^JUT^A tert-A^U;7^ y, n-^ $ y % -f 7^75^1/j7 

$yN 2-*fiji,A31Ji/y7$y, y, I-X^JUAP 

yN rw\^>,/u:p$ yN ^VA^i/jb/^y, 4-y ^U'O^U:/7^ yN 3-

, S^-V^JUA^U;7^ y, 2,2-yy ̂ JUA^UJ7^ y, 1, I-^^JUA 

^u:p^ys I^-V^JUA^JUT^y, 1,3-yy^uA^u;7^yN 2,3-

yp<3-)iA^JUT7$yN su<&2-xA^JU y7 $ y S £ -e 

3\ M^S?¥<uc&^-a^ y#^ xfjb7$y& -f 
7 7°P tf^T7^ ylt'SSo 

[0041] *fgBJ^C£^T> rC3-C10i>^ P^^^rJUT7^ y #J £fulE TC3-C10 

t/^p^u^uj #7$ ySicfc^LfcS'e&kK v^p7°ptf;u 

Z^y, i/0 PAfJb7$y, :>^ p/O^v'UT7^ y, p/s^fS/jl/j7^ 

y, P^7>;UT7$y, yju/ii/u-ju;7^yN ^yvv^v'UT7^y#£ 

^ T $ 3o a £ £T (ifriSK fi375M7M$&fnBStf^b 
7X^7$ y itfeSo 

[0042] *fgBJ^C£lN-C rd-C6y7;i/^r;i/7$ySj £&s 7$ ySJCH-Xtt 

Jt&oTcfuiE rci-67;i/+;i/Sj #2<@ii&L/cg-c&<'j, M-y* 
N^-VX^JUT7^ y N N,N-yn-7°P tfJUT7^ J N N,N-y^V7° 

ptfjuj^y, M-y'n-A^u:^ys N,N->wv7*fjb7$y, N,N-^S-

7>>'U77$y^ N, N-ytert-A^JUT^ J, N, N-^n-^ y3-)\,7 $ y N N,N-^ 

-f7^7^JU:P$y, M-^-^JUA^U;7^y, M-y^^^ju;7 

$y, M-S/I-X^JUAP y, M-An-^iwuT^ yN N,N-$/>r 
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A J, N, N-2/3-* 7~)\y^ y^~ 

% N,IW y7°P yg£Ptf£>c:£ 

yX&^x^jU:P$ 

yi-efeSo 

[0043] rci-C677 JU=I^>:P$ ygj tu=B rci-67^^U=l ^T 
*>gj Xh^> 

T'^y, n-fP/f + i/7$y, 'fvfp^>7$y, n-7°h^^>7$y, 

-f V7* h^>:P$ y, s-7" S^fS/j7^ y, tert-7" S^fS/j7^ y, n-^>K^r 

*s?^Js -fv^>h 2-H-)\,-?Y*c*/T^Js 

*sT^J, n-^*is)U*is7~i yN 4-p<51>'U^> J, 3-^^JV 

s<y 2-^^JV^y J, 3,3-VV ̂ fS/j7^ 

yN 2,2-^^7" K^^T7^ J, 1, K^^T7^ J, \,2-V* 

^JU7" K^^T7^ y, 1,3-yy ̂ JU7" K^^T7^ y, 2,3-yy ̂ JU7" h^> 

T7^ y yg£Ptf 

£££#-?$£ o SfiStCtt^ K^^T7^ y g, ih 

+ $/7$yg, n-^P/t^S'7<ygtfc§o 

[0044] *fgB^C£;iNT, rci-c60|]ffi&;p*>jl/;p$ygj fulE l"C1-C6M& 

il^jugj ^T7$ ygtcilp-n L/cgTfelJs *JU$JU:P$ y, T7 

-tz^v'UT7^J, 7°Ptf^-viuT7^J, -fV7°pAy^^u^^y, 7'^y^ju 

^^y, -fv*y-fJi/7^J, ^y^j^)\yy^.j, L°A'P-fju:p$y, /< 

u 'jviUT7^yN -f VAU u JU:P$ yg^e'&^u^u^u/l^u;7^ yg 
, ? p p^-tz^v'UT7^ J, VO P p^-tz^v'UT7^ J, h 'J ? nny-tz^jisT 

<Js K U 7>»U^P77-tz51>'U77$ y 

7$yg, p< y 

-jb7$yg, (E)-2-p<51>'u-2-7>y -f JU:P$ y ©<£9 

jU/lf-jUT7^ yg^tfplf P>tl£0 g^gSla, M^g?¥a®C1-C6:P,iU^,iU 

gCDM&gKfc^-c frigtcfcM 7 7°pAy ^;U7$ ygtfc§0 
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[0045] rci-C6fl&Jffi^7*>Jl/C1-C67Jl/*Jl/7$ygj t&s tu 

IE rci-C6J^M^>,iUgj ^fu§E rC]-CQ7)\s*)\s7$ (D7 $ J StC 

^L/cg-efe1^ $1*.^ /I-NJU^U^JU;7^ ^-tz^ju^ju;7^ y 

, 7°P J, -i VZfUJ^J ^ )\y^7-)\y7 ̂  J, 7* $ J < )\s 

*7-)\sTX J, -f V9 J -< ; &(D£ ? t£TJU^JUtl Jlstf^JlsT 

^pp^-tz^u^ju^ys y^pp^-tz^u^ju^ys K 

•j ^pp^-tz^u^ju^ys K 'J yjisJny-tz^jis^^jisT^ y (D&O 

^y\n^fyity)\y^)\ytl)\y7n-)\yy<y&, * ^*i'7-\z3LJl<*3LJl<7$ J 

©J:^c):il7J^^y7J^J^J^-Jb7$ yS^^tf bti&0 

&ffioc(DC]-CQ7)\s*)\s&(DW.&&lZlS^T, brMztej 7 7°P/^y^JMf 

Jb7<y|l;'fc5o 

[0046] *fgBJ^C£^-C rci-e^viUZI^^^viU/lf-viUT7^ yg£^ fulE rci-6 

^JUP^gj ygtC^L/cg-efe1^ 0!la.^ P< K^r 

fy^v/U^—JU;7^ y N X K^r-iy^v'U^—y s n^P^^rfy^JU^—JU 

y^y, ^ yyu^^riytlJU^-JUy ̂  S s n-7"h y, 

-f 77" h^^JU/K-JU;7^ y, s-7" h^^JU/K-JU;7^ y, tert-7"h^ 

•fy^ju^—JU;7^ yN n-^> K^r-iy^v'u^—ys v^> h^y^ji/ 

/If-jU^^y, 2-^,^7" h^^JU/I^U;7^ J, 

-Jb7$y, n-^^'XU^^r'fy^v'U^—JU;7^ y N 4-p< K ^riy^JU 

/If-jU^^y, h^^JU/I^U;7^ J, Z-tT-^^y h^> 

^jU/lf-jUT7^ yN 3,3-^^7" h^^JU/I^U;7^ J, l,l-V*7-)\s 

7"hy, 1, h^^JU/I^U;7^ J, 1,2-

^^7" h^^JU/I^U;7^ y, 1,3-^^7" h^^JU/I^U;7^ 

y N 2,3-y p< ^JU7" K tDlstf=)l,T $ y 0 J; 9 Jbm®(Dm& 

y s%mf& c £#-e$&0 M^S?¥ 
a, M^s?¥a0C1-C677JU^JUg®M^gtC£^T&N fritted K^r^T7 

$y|, ih+,>7$yi, n-yp^^>>7<y|^^ 

[0047] ^fgej^cte^-c rci-ce^viu^viuxjU/i-N-^uSj tiz* fulE rci-Qyj\s* 
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jk ;k n-70pA>7Jkl-N-,/k -f V7°pA>7JklN-,/k n 

-7"^ >X;U/lN-;k -f 7 7"^>;UU*-Jk s-7"^ >7Jk1"N-,/k tert-7" 

^VTJklN-Jk n-^>^>x;U/lN-;k -f >x;U/lN-;k 2-^ 

;u7'^>x;U/lN-;k VTJkix-Jk n-^Ht>7Jki-N-,/k 4-

>x;U/l-N-;k >x;U/l-N-;k 2-p<51>'U^>^ 

>7Jkl-N-Jk 3,3-^^7^ >x;U/l-N-;k 2,2-^^7"^ VTJU* 

-Jk 1,>x;U/lN-;k >x;U/lN-;k 1,3 

-y*^;U7"^ VTJU*-;k 2,3-v*^;U7"^ VTJU*=ji/g£Ptf£c £ 

tf-C$£o M^S^a©C1-C67;i/^r;i/S©M^StC33^T^ 

t> frigid** * >x;u/i-N-;uS"efe^o 

[0048] rci-cey^i/^fji/j7^ y X;U/1N-;USJ fulE rci 

-cey^ji/^i/^ygj tfxji/*=ji/g£ttLT^-f£g'e£>kK mx& 

s y x;u/i-N-;k M-yx^u;7^ y TJki^Jk M-yn 

-7°P LMU;7^ y XJl/jtfx-Jk N,N-i/WVfPtfJb7$y^M-Jk N,N-y 

n-y^viUT7^ y X;U/1-N-;k N,N-yVV7*fJb7$y7J^-Jk N,N-yS-

yx;u/iN-;k M-ytert-^ji/j7^yTjkix-jk M-yv^ 

>^7$yXJl/^-Jk N,N-yWV^>fJb7$yXMN-Jk N,N-^2-

^^uy^u;7^ y xji/jfc-jk y x;u/i-N-;k N,N 

-y,1-X5l>'U70P tfJU T7$ y TJU/^-Jk M-yn-'s^fS/Jl/j7^ y TJU/IN-JU 

% N,N-y^VA + i/Jb7$yXMN-Jk N, N-S/4-* l^^y )\/~7 $ y X 

;i/dx-;k N, n-*/3-t 3-)\ss<yj-iiT $ yTJk^-Jk 

fJb7<yXJl/^-Jk N, N-^1-* y^MUk N, N-X 

fjMf^7$yxji//tN-Jk N, N-^r v 7°P y X;U/1N-;US 

M&g^aicfc^-adu frigtdi^^u:^ y TJU 

/I-N-JUX&^X^U;7^ y x;u/i-N-;uS"efe^o 

[0049] *&n%lZ£^Ts r/\p^>H^j iliif, 
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R\ A07X-

o 

[0050] rHS±fF#^tLi)^J 

yN X, ^u/l^xug®J; 

-ezzaVs 

[0051] J&SlfSlcS"^ ikt LTtis frigid liN $,{kTK^ItilL ±^II^ ^fbzK 

HI£i^ )»7K^II^©J:9^/\p>f>'fb7K^II^ mmiks i§i£HI£i^ 

; p< $ >TJU* >I£i^ K 'J 7)U • * * >x 

ji/fcyII±^N j;9 

-tf>x;u/i-N>il^ p- hJisJiyxjisfcymiko^v&T'J -j^xju^yll±^ 

s Mt±^ y/u£i£i^ 7v-;uil^ =i/\^l£i^ ^x>i|±^N 7x=uis 

£>&iks mm^iks mm. VK>Iyj^>> 

^ ^)\s~3-y^ ?)i$$yl£i^ 7^7^ 

>11^0^9^^$frigate, /\p>f>'fb7K 

[0052] It14StCg-3'<:t^ LTti, frigK^ ^h'J^Ai^ 

s 'J AiUCOJ; 9 teTJIslJ 'J £Miks JDIsisO J±iks 

v&TJIst) 'J±m£Miks TJIy^-OAiks $kik!§(D£mik ; yye-OA 

ik(D£ 941SE =E)\s*x)y 

J^N 7x-;uy 'J i/>7J^JHXTi^ x^b>y> 

^JL^Jl/T^yiks K'JX 

p/s^ri>>/U77$ y^ N, N' b y*j7 

^PP7°P2K>i^ 7°P2K>i^ i;i^y-Jb7^>E N-'* 

>y;u7x^51>'u77$ x- Vz>*7-)\s7y=£-^ 

h'JX (t^P^f^y^) ; 



(gi)£$f-2l± M V 

CDvey \u \a va v4^] [z.900] 
(VI.) 

(VI)£$f-2§± ^)21WM ^ (I) £*»- viOSP21^^ [9900] 

[9900] 

(«wm) mmw^mcD 

(HZ) ^>PS]^IMI1.TO#?1X[^ (OH) n-m% v (Iszi) 921 — ^6 E v 

(He) vc-^rnnmmmmco^ "mm* v-y? 
m^iCD^mcotti©^is<m?/ixymMQ)<m? v?iurn* 

Kwx^&2ni)^-£m 
i-wo)^® \<?# [£900] 

1^1 °§\UU?^si¥O-ilv4>Wv^Ii#ii¥Ii0^is 

0£8U0/n0ZdfAL3d 83 SmtO/ZIOZ OAV 
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R5 

N 

CHi 
(IB) 

[0058] [i£^u R1&<£t/R5&N fu^ L/ct (D t ]"£•£>£< 

[0059] -®^(IA)^ ftmz&s TIE-IS^(Ia) 

[0060] [i£4^ B% R\ R\ R\ R4£J;t/ntiN Ltc%(D JVSU 

, mziktmz&s TIE-®^(Ib) 

[0061] [i£^u R]fc£X?RH£s ]"e£>-g>0 

[0062] A&% BMZ^yjL- bygXteCI-S^JU^JUg-ei-SM^tlT^Tt, 

d;iN7x-mzbrMziz, ci-s^u^jug-eHra^tiT^ 

[0063] BKN ft-mztemms 
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^ft^STIT^BM^ftT^Tt^) X&C6-107'J-Jl/g(^7'J-

JUg&N nag-eiTiMSfSM&SftT^Tfc&^-efc 

y, SfiSJCtt, M^gig¥afr^R3ft£gTM^5M^£ftT^T:&& 

IN 7 X - ;uSX&M^S?¥ a fr £ ilJR3 ft £ ST? 1 Jb^5®3 ftZ lvZ =fc 

y;i/S-efei)o 

[0064] RHi% friS^tiC1-37>'U^>iUS"efel'J^ HKfrigicii* 
[0065] RHts ftj&lZ&Tk.mmTZ&ZZ&Zo 

[0066] R3tes ft-mzl3.C]-Q7)[s*)[s&ZfoVs HKfriglCli* 

[0067] R4&% SfjgtCtt^H^-efeSo 

[0068] nttN SfigJCtt 1 Xtt2-efei)0 

[0069] X&N SfiStCtt-N-Xtt-0--eS>i'JN HtCSfjgtCtt-0--eS>i)o 

[0070] B0C6-C107'J-JUg£g^-t£*I£\ 

^ C1-C67JU^Ug {§£7JU^Ug^ C1-C6M&J£7*>Jl/Ss 

jug, ci-C67;i/P^r$/*;i/d?-;i/Ss 7$ y ^ju/if-jug (i7$y^Ml 

-JUg&% C1-C67;U^r>'USs C1-C6/\P7Jl/^fJl/gXteC1-C67Jl/P^f*>C1-C 

67;i/^r;i/S*e 1 SL < &2M^3ftT^T:fc J;^) N C1-C6TJU^JUtiJU 

y<< KS (iC1-C67;U^>iU^>iU/<$ h'lli, C1-C67Jl/*Jl/gX&C1-67Jl/ 

p^r^-e 1 SL< ^fSM&SftT^TfcJ:^) , C1-C67Jl'*Jl>SZ 1 Xtt 

2 tlT t> J: ̂ C1-C6M&J£7*>JU7 $ * Ss C1-67JI/P *J Jl/ 

/1f-;U7$ySs C1-C67Jl/*Jl/g'e 1 Xte^fSM&SftT^Tti £1^7$ K 

CI-C67;U^>IUX;U/1N-;USS mm, 

m-%L< itm^-otc\-Am(D^uw^^:^A-\mm.mm^ 

itn&«ft e> MIR 3 ft a n-s u < &s& C /C 1 -Am <D^T P JI? z 

4-10M^Ji^>'U^->'US-ei^^3j®M^^ftTlNT:fc J:lN} , C1-C6L KP 

*i/7)\s*)\s&, C1-C67Jl/P^>C1-C67Jl/*Jl/g (^7Jl/P^>7Jl/*Jl/ 

gteU 7KIISS C1-C67JU=l^>gs C1-C6H KP^rs>7Jl/^rJl/Ss C1-C67JU 

^;u7$y^ju/if-jugs ^JU/1^>JUS, ci-C67Ji/P^>*jji/<K=ji/gx 



WO 2012/043445 31 PCT/JP2011/071830 

C]-CQ7)\s*)\sM: {i7Jb^Jbg&N J ^;u/lf-;us 

mZN-CQ7)\s*)\s&T:- l£L< & 2 <UN) N 

C1-C67;i/^r;i/S"e 1 X& 2M^3tlT^T:fc K:*^> s*ei^M3 

J:W N C1-C6L KP^T^U^JUg-efe^o 
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[0159] ±§B&H£©J5J»7^ 

ix^n^o x, 

tt)MMlZ J; y L TK ^ SiifJl/0 J: 9 &2M] L JP 



WO 2012/043445 43 PCT/JP2011/071830 

[0160] mm. 

MPL^S ®i^7A^P7h 

^7-f h^77^ 

Jjfes PV h^77 -r X&s is'JtjtfJUg 

L < teTJIs^Mki/ 'J tlfjlsiz cfcSJIiffi • Iffi^)7A^P7 h^77^ -)£ 

zfegMfr-sb-tts mjj&mmM-emtiiTzztizmmtzz 
o 

[0161] mmtkfi 

[0162] *wmm-d,-m£,(i)%:^tz>v<7n^*y-ymmmk^s t<omm± 

UT^^^tiSo ASiJs f^iJs mUMs ->P77°SiJs Ms ss 

jSftk ?LSJs IPii^J£ <£ t/ ±J7°1z jugy ©if^ctill• ̂ 3 ft s 0 

7$ 7ItiF©®^©M)S£;!b"n LT 

mzte>j&mzfc\:-c&®i-zw3fafts &fas j&~Ft>L<&flt 

§ o 

[0163] dft£©&ffi§!l&Ki, m-SMs M}R 

yyn^i^vwnwmfiijizis^Tm.^ 
ffflias m (DMsm £ ffl IN Ti^iJ<ft ?Z>Z.£ tf-C $ £ o 

[0164] ffeft\<DJ&mzi&J&t2>lZl&LTte, LT^©^-et3lE^©t0 
mm. m 

^ j^mtD^wyAN iinii-tzjup—A witucoEJF^ 7KS 
i*y-Jk 7°pAy-;k i^>p>;/7\ 

fa tuistf^v^^Jis-tuisU-Zs -iz^yOs jt^Jis-tzjisU-Zs <jymti 

'J^A, *°'j e-;ut°p 'J pymnmtiMs $£'Jtl» TJ^yWcf K 'J 0 
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A, m0Km±h>joAs jMmtuisvo^ *° 
<J >flaS&^XT.7L;i/^ =7*3 'JJl/fiftItf- K 'J ^AN 

XT^'J >il^y yj-tz'j K\ ¥Ut#©)iJ££!k an, 

lUUM^ K 'J ^A^©PMl£im yjiz'j >s », 

?LH, ^>h^k =in>r i£^©p&i*$yN 

s X^T7 u >@t±Ms tf'j xf u>y IJ =i-;u^®}f>K^ij^ 

ntc££gy& & JS u a ̂  © $y & £ JI L/cissys 

y<7&ib%wz-n$fe, 

[0165] 

?LHs ffl&fts t)±)*ftBs tl 

*'J>s 0)\s0^(DUMMs "tz^X X 
o J ^$i-=?y±> £<> 

[0166] LT^©^m^©t® 

$|J*J£*0|Jx^u>y>j p-;k ^|&:PJUP-

Jk ilElR^JUP — JUCDXXT^UH, -tz^-^X ^n"J^cyj "tz^-Y K^F£^tf 

[0167] Mit LTPi^ti£iIi^c&, loifii 

-t£^LT^ 

x^ju^jup-jk 7°P u P—;k xh+y 

fb'f VXT^IUU^UP-Jk VXT^IUU^UP-Jk *° 

<J * * *> X 7- \y y V JU tf 0 y mm%X X T J£ P If £ d t ifT? $ £ 0 & 

<f5N il©i4s'n\ •& t<-£i 9 ̂ fjt% •& 

Wiy 'J iz ij yttwmmMtplz^ii: LtsbT t> <£ <, Sfc®;t©;#IMSMy 

[0168] Sl^Js tfP^iJ^^^©E^pnp 
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<U\ 
[0169] ftizi&feztit&mm 

®^^n^^i~70ttM°A frsL<tii~30ttM% 

[0170] ^ ̂  

if, IIMAC^LTIB, ~FP1<J: LT0. 001mg/kg (fr £ L < £0. 01mg/kg 

s HtCfrS L < £0.1mg/kg) Z&V. ±Mt LT200mg/kg ($?£ L < &20mg/ 

kgN MtCfcFS L < ti10mg/kg) ft 1[g]&l\ Lifc[°]Jx-^t~£> CI t if 7:' $ §c 

[0171] *mn<Dik'&mzs totems. 
iz^mntWRtzz.ttf-zzzo 

mmimzxt*>A, & £tcmmb/Ufe£3ii&£$£M-tztMz 
&mstia*§£• tc#3im(D%m^tcn^.SM-T£sif£-an 
JU±©fb£-$k ^ ^ 
t j; z/mim&tkmmt s 1 
<Dib^Zk RXf/XteM%}& 

£0 mmm&s iwi0i^^iNtisy^^^LTgL< immmmmm* 
fclNT^LTt^lNo BB^J^&oTt,Ml3&!Hb;* 

tiTl^Tt <£l\ 

[0172] ttz, ^mz^n, m>& 
WM£LT^m~C$>2>£^z.2>o ^(DtefrZ*, <fc lJ3§< 

tzztz, B&Tzttmznzmzmitmfflm-empftmzwmLs ±%mm 
AuyM<TttiMb^^ #&=&'>&c mmt[, 
zii&itoz%m-z$>&£^x&o 

[0173] *%BR<D<t&yt}z$>z, von^vymmwit^Rxf^(Dmm±tm 
stia^ ftti/cGPRss^zf-x V)&\i±t\wntcmmw.m(Dixi±.m\mm%: 
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3iU GERD, FDN 

9«t^iP$s, mm. nmmmmm-

• fernm, iPifwu^A'j ̂ Aanx^stufttM© 

m%*mMtZ>tcSb(DMM 
[0174] ^mRteZtlblZ 

^IMJ 
[0175] <^MJ1>trans-4-(4-7;U^ P 7 i J ^>)-N-p< 51>/U-N-(4-{[(3S)-3-p< 7~ 

r 
\ I 

f H r ]f ,N^CH3 0A- JJ 

"N" r L ,-. L 
- N' "'0 
CHS 

[0176] ( 1 A) trans-4-(4-7 )\s*n7 JL J n^Jr-V-ytDl/tfyM. 

its'®}T?tb Z> t rans-4-(4-7 • 7 x 7 ̂  *>) *> 0 • ̂^V > tl )l> 

>11^ ̂ Jls (501 mgN 1.98 mmoL) ^7^K;7t:KP7;7> (10 mL) J 

-JU (10 mL) Ci§|L, 1*I£ 7kM.iki~ h 'J ^ATK/I^S (6.0 mL) ^iSt' 

60°c-e20i^m^u/co 

[0177] L/Co 

TKM^ K 'J ;JiiiU Ji§Bgftrtb£$)£ 

fifeHH* (478 mgN 100%) tLXmtc0 

[0178] 1H NMR(CDCL3,400MHZ) : 8 1. 40-1. 67(4H, m), 2. 05-2. 21 (4H, m), 2. 41 (1H, 

m), 4.10(1H, m), 6. 80-6.87(2H, m), 6. 92-6.98(2H, m). 

(1 B) (2S)-4-[4-({[trans-4-(4-7>/U^P7 JL J )\/~\t 

J) ^>y;U]-2-p<5l>'Ubf^^y>-1-^>'U/K>I|tert-7"5l>'U 
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^•lb^"efe£(2S)-4-[(4-:p$ j 7x-;u) 

y-l-tjJlstfymtert-y'^Jls (709 mgN 2.32 mmoL) * J-^ K 

(10 mL) IZfeMLs ( 1 A) XWk^LtcUans-4-(4-7)\s*U7 JLJ 

0 n^*yyt})\,tfym. (553 mgN 2.32 mmoL) tik{t4-(4,6-is y. h^>-1, 

3,5- h >J 7^>-2-^Jb)-4-^fJbfJ^lJ (1.09 gs ^3.5mmoL 

[0179] K 'J ^ATK^^JP;^ Mm^mt^7-)IX 

atliL/co #&Jf£tfcK^®S*MJ£A^£, ;]Ii§U 

'J ~hf)\/~h=?A9 PV VO^D -f — (^^T+fV 

: M|X^U = 80 : 20 - 60 : 40, v/v) U 

tiff (1.15 g, W94%) tLXm/co 

!H NMR(CDCL3, 400MHZ) :S1.21(3H, d, J=6. 7Hz), 1. 39-1. 51 (2H, m), 1.46(9 

H, s), 1. 66-1. 80(2H, m), 1. 91-2.13(4H, m), 2.19-2.34(3H, m), 2.56(1H, 

d, J=11. 0Hz), 2. 73(1 H, d, J=11.0Hz), 3. 08(1 H, td,J=3.0, 12.7Hz), 3.34 

(1H, d, J=8. 6Hz), 3.48(1H, d, J=13.1 Hz), 3.79(1H, m), 4. 08-4.22(2H, m) 

, 6. 80-6. 88(2H, m), 6. 92-6. 99(2H, m), 7.26(2H, d, J=8. 6Hz), 7.49(2H, d 

, J=8.6Hz), 7.68(1H, m). 

(1 C) (2S)-4-{4-[{[trans-4-(4-7>/U^P7iy 

JU^-JUK^^U)^ J ]^>y;U}-2-p<5l>'Ubf^^y>-1-^;U^>I|tert 

(1 B) _eiiisL/c(2S)-4-[4-({[trans-4-(4-7>'U^P7xy %-V) VO 

P^^>JU] j) 

>I|tert-~?J-)[/ (1.15 gN 2.18mmoL) ^cV ̂  ^JU^JUA T7 $ K (30 mL) \,Z 

TK^-fb^" K 'J 0 A (60%N 279 mgN 6.98 mmoL) M 

(727 MU 11.7 mmoL 

) ^s-eap*., mmmmnTs wcxi.mmmwistco 
[0180] Mm^mt^7-)\yX^ 

HH L/co ;Jli§U 
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'J ~hf)\/~h=7A'? PV W=7~? -f — (^-yy : 

M|x^;u = 80 : 20 - 60 : 40, v/v) U tl§E@ ̂ 1§rt 

tiff (1.06 9s W90%) tLXmtzo 

[0181] iH NMR(CDCL3,400MHZ) : 8 1. 05-1. 19(2H, m), 1.26(3H, d, J=6.7Hz), 1.47 

(9H, s), 1.60-1.83(4H,m), 1.99-2.14(3H, m), 2.14-2.28(2H, m), 2.61(IH 

, d, J=11. 3Hz), 2.77(1 H, d,J=11.0Hz), 3.13(1 H, td, J=3.1, 12.7Hz), 3. 

25(3H, s), 3.45(1 H, d, J=13. 7Hz), 3. 56(1 H, d, J=13.7Hz), 3. 83(1 H, d, J 

=12. 9Hz), 4. 06(1H, m), 4. 22(1H, brs), 6. 74-6. 81(2H, m), 6.88-6.96(2H, 

m), 7.13(2H, d, J=8.2Hz), 7.40(2H, d, J=8.2Hz). 

(1 D) trans-4-(4-7>/U^P7xy ^ri>)-N-p<51>'U-N-(4-{[(3S)-3-p<51>'U 

(1 C) "eiiisL/c(2S)-4-{4-[{[trans-4-(4-7>'U^P7xy 

J^y V)\s}-2-*3-)\s\fs<z>Vy-^-t* 

Jl/tfymtert-y^Jl, (237mg% 0.439 mmoL) ^cVOUU^^y (4 mL) tC;# 

K'J^JU^PMI (1 mL) ^T10#P^I^L/co 

[0182] mummMi- K >J OA7k 

tefcziQAs Ltc0 timmzwifrtifiMi- K U 
•^A-ern ;jii§u %bntz%^^ 
t)£NH*>'J A^J^7A^P7 K ^77 -i — {V'J timmv^y-j\y SlZT 

$ J 7°P bfJUV^y^'lt.^n'a^itfcV 'J tlf)\s (^^+)-y : ^11x^^ = 5 

0:50 - 20:80, v/v) } XtiZmU tl§E@ (83.0 mg 

% W43%) tLXmtzo 

!H NMR(CDCL3, 400MHZ) :51.04(3H, d, J=6. 7Hz), 1. 04-1. 12(2H, m), 1.48-1 

. 84(6H, m), 1.99-2.14(3H, m), 2. 24(1 H, m), 2. 71-2. 81 (2H, m), 2.83-3.02 

(3H, m), 3. 24(3H, s), 3.52(2H, s), 4. 06(1 H, m), 6. 72-6. 81 (2H, m), 6.88 

-6.97(2H, m), 7.13(2H, d, J=8.2Hz), 7.39(2H, d, J=8.2Hz). 

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

<^MM 2 >trans-4-(4~7)\s* P 7x7 ̂ :>)-N-p< ^JU-N-O-^ 



WO 2012/043445 49 PCT/JP2011/071830 

3S)-3-p< 7-)\y =? V >-1 JU] * T-M 7 m -JU) ? P 

"t$ K 

[0183] (2 A) (2S) -4- (4- {[ (c i s-4- tl h'P^»^ P^^>JU) £ JUtf'-JU] (;< 51 

;u 
&£Hb£-tl"e£>£ (2S)-2-* ^JU-4-[2-p< ̂ JU-4-(p< ^JUT7 $ J )^>^U] 

(3. 04g% 9.13 mmoL) 

A7$ K (30 mL) U cis-4-tl fU^-VVO P^^V^JUtfVlt ( 

5.27 gN 36.6 mmoL) £i^b4-(4, 6-*>* p< K *V~\, 3, 5- K 'J TV >-2->T JU)"4 

^ATKffit) (11.5 g. ^37 mmoL) £^-C2JD^ 

GMftLtc. 

[0184] K 'J O^K^tZlinz-s 

L/co K 'J ^A-elg'Jiu ;JiiiLs 

'J ~hf)\/~h=?A9 P7 K^'^7 -T — (Mlx^1 

;u : P<^y-;u = 100 : 0 - 80 : 20, v/v) U tl§E@ ̂ b^t)£ fife® 

1* (4.05 gN J»97%) £ LT?#fc„ 
1H NMR(CDCL3, 400MHZ) :51.22(3H, d, J=6. 7Hz), 1. 23-1. 35(2H, m), 1.40-1 

. 50(2H, m), 1.46(9H, s), 1. 72-1. 82(2H, m),1.86-2.07(3H, m), 2.16-2.31 

(2H, m), 2. 38(3H, s), 2.59(1H, d, J=11.3Hz),2.73(1H, d, J=11.7Hz), 3. 

08(1 H, td, J=3.2, 12. 6Hz), 3.23(3H, s), 3.42(2H, s), 3.81 (1H, d, J=13. 

3Hz), 3.89(1H, brs), 4.21(1H, brs), 6. 92-6.98(2H, m), 7.29(1H,d, J=7. 

8Hz). 

( 2 B) (2S)-4-{4—[{[trans-4-(4-y )[/* P 7 x J *V)V 9 n^^VJUltl 

H J 
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J yz- * 3- )\,s<y v )\s}-2- * 3- v y-\-ti )i 
/lOIItert-y^v/U 

(2 A) -e^L/c(2S)-4-(4-{[(cis-4-t KP**>*>?P^*V)\s)tl)\s 

7$~JU](3-)\s)7^j}-2-t 3-)\ys<y V)\s)-2-t 3-)\s=jVy-\-tjjutf 

y$Htert-~?3-)[/ (221 mg. 0.482 mmoL) hJUxy (10 mL) 4-7 

MP7x;-Jb (97.2 mgN 0.867mmol) £ *> T7 J * b > h 'J 

t^y (232 MU 0. 866mmoL) iP$tiI3fc LT20^4f# L/c0 

t KP77> (8 mL) £ 

7K (2 mL) N-p< 'J K (169 mgN 1.44 mmo 

I) ^ EMIt* Z $ V Afrfefc (101 147 ix L, 0. 0241 mmo L) £JP;i, iSt' 

[0185] K 'J 

HH L/co hvoATmgs ;ii§u mmzmi±%£Lr 
Ztl%*> 'J ~hf)\/~h=?A9 P7 K^'^7 -i — {^-tfy : 

Mtx^U = 100 : 0 - 50 : 50, v/v) U tl§E@ 

tiff (80.0 mgN W30%) tLX%tc0 

!H NMR(CDCL3, 400MHZ) : 8 1. 04-1. 20(2H, m), 1.23(3H, d,J=6.7Hz), 1.47(9 

H, s), 1.61-1.84(4H, m), 1. 98-2.14(3H, m), 2.17-2.30(2H, m),2.39(3H, 

s), 2. 60(1 H, d, J=11. 0Hz), 2. 73(1 H, d, J=11.0Hz), 3. 08(1 H, td, J=3. 0, 

12.7Hz), 3.23(3H, s), 3.43(2H, s), 3.82(1 H, d, J=12.9Hz), 4. 07(1 H, m) 

, 4. 23(1H,brs), 6. 74-6. 81(2H, m), 6. 89-6. 99(4H, m), 7.31(1H, d, J=7. 8 

Hz). 

( 2 C) trans-4-(4-7>/U^ P7x7 ̂ >)-N-p< ̂ JU-N-O-^ ^^-{[OS)-

3-p< 3-)i>=7Vy-\r ;u]* 7 x -JU)u^^+tyti)Ut^+t$ 

K 

( 2 B) -eiiisL/c(2S)-4-{ 4-[{[trans-4-(4-7;U^P7iy 

U^^riyJ\y]tlJ\yts-J\y} (p< 7~)\y) 7^ J >2-* > ̂ ;U}-2-p< 

7S>*V-l-^v/U/IOIItert-y^v/U (271 mgN 0.490 mmoL) ^cVOUU^^y ( 



WO 2012/043445 51 PCT/JP2011/071830 

4 mL) Ci§|L, (1 mL) Z^Xl]^-C1.50^4f 

WLtc „ 

[0186] mummmi- K >J OA?K 
tefcztQAs Ltco K u ^A 
T?S^ ;jii§u (133 mg, mm) ti,x 
mtc „ 

!H NMR(CDCL3, 400MHZ) :S1.10(3H, d, J=6. 3Hz), 1.13-1. 21 (2H, m), 1.62-1 

. 90(6H, m), 2. 03-2. 30(4H, m), 2.37(3H, s), 2. 73-2. 82(2H, m), 2.89-3.07 

(3H, m), 3.23(3H, s), 3.47(2H, s), 4. 07(1 H, m), 6.74-6.82(2H, m), 6.88 

-7. 00(4H, m), 7. 32(1 H, d, J=7.4Hz). 

MS(ESI) m/z: 454 (M+H)+. 

<3 > t r ans-N-(3- 0 • • -4- {[ (3S)-3- JU =? V >~ 1 --f JU] 

M 7 x-)\s)-4-(4-7j\s* • 71 J ^>)-N-P< 3-)\sV o • ̂^y-ytuistf* 

+t$ K 
^ .F 

H f Y 
^N^CHa 

~"N'' ci L A L J 11X N O 
CH3 

[0187] (3 A) (2S)-4-[2-^PP-4-({[trans-4-(4-7>'U^P7xy %-i/)i/9U^ 

=*ci/)\/]±))l'tf—JU};7^ J )^>y>/U]-2-p< 3LJl/£°'<^Vy-1-jjJl'7Fy§£ter 

(2S)-4-[(4-77 $ J -1-0 • • 7 i-JU) * ̂ >/U]-2-p< 7~)l 

tfy<^Syy-1-'t]JU7}\yMtert-y"iLJl' (309 mgN 0.912mmoL) 1&V yt ^JlsTfcJl/ 

A7$ K (5 mL) £?§#¥ U (1 A) X'Mm LtcU ans-4-{4-y • 7 x J 

3cis)is 0 U^^-y-yt) )\stfy II (217 mgN 0.912 mmoL) ±^.'fb4- (4, 6-

h^>-1,3,5-h ')TVy-2-4 )\s)-4-*7-)\s^)\sib')0 (515 mgN 

#51.6 mmoL) £^-C2JD^ 

[0188] K 'J Mm^mt^7-)lX 
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atJHL/co ;]Ii§U 

'J ~hf)\/~h=?A9 PV VO^D -f — 

: M|X^;U = 80 : 20 - 60 : 40, v/v) U J£§Egftrtb^t)£$ltfe$i 

tftlff (336 mgN W66%) tLX%tc0 

!H NMR(CDCL3, 400MHZ) :51.23(3H, d, J=6.7Hz), 1.46(9H,s), 1.43-1.55(2 

H, m), 1. 66-1. 80(2H, m), 2. 01-2.12(3H, m), 2.18-2. 32(4H, m),2.59(1H, 

d, J=11. 0Hz), 2. 73(1 H, d, J=11.3Hz), 3. 08(1 H, td, J=3.4, 12.7Hz),3.52 

(2H, s), 3. 80(1 H, d, J=12.1 Hz), 4. 07-4. 24(2H, m), 6. 81-6. 88(2H, m),6. 

92-7. 01 (2H, m), 7. 28(1 H, brs), 7. 34(1 H, dd, J=2. 2, 8.4Hz), 7.42(1 H, d 

,J=8.2Hz), 7.67(1 H, d, J=2.0Hz). 

(3 B) (2S)-4-{2-^7 p •-4-[{[trans-4-(4-7>'U^P 7 P^ 

J ^y V V y-\-ti )i 

/lOIItert-y^v/U 

(3 A) X'Mie. L tc (2S) —4—[2— ^PP-4-({[ t r ans-4- (4-7MP7:- J * 

V) V 0 P VJls] tl )\stf-)\s} 7 $ J )^ > VJU]-2-yi 3-)\s =? V y-1-ti 

Jl/TftyMtert-y^Jl/ (336 mgN 0. 602mmoL) ^kV ^JU^JUA T7 $ K (10 mL 

) CitSL, 7m\k1~WjA (601 72.3 mgN 1.81mmoL) £^-C2JPa.fc 

o a^b^^u (113 ^LN 1.81 m 

mot) s^-eap*., 50oc-ei0tp^i#u/co $>bizs a^it 
y^7-)\y (113 AtL% 1.81 mmoL) 50°CT3 

h'J^A (601 72.3 mgN 1.81mmoL) £jbPa.N 50°Cei L/c0 

[0189] Mix?1 JUT 

HH L/c„ ;]Ii§U 

'J ~hf)\/~h=?A9 P7 VO^D -f — (^^T+fV : 

0^1^ = 80:20 - 40:60, v/v) U tl§E@ftlbl=rt]£$ltfe>£^ 

tiff (296 mgN W86%) LX%tc0 

!H NMR(CDCL3, 400MHZ) : 8 1. 08-1. 24(2H, m), 1.29(3H, d,J=6.7Hz), 1.47(9 

H, s), 1.61-1. 84(4H, m), 2. 06-2. 28(4H, m), 2. 32(1 H, dd, J=3. 7,11.1 Hz) 
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, 2. 64(1 H, d, J=11. 3Hz), 2. 79(1 H, d, J=11.0Hz), 3.14(1 H, td, J=3. 2,12 

. 7Hz), 3.24(3H, s), 3.59(2H, s), 3.85(1 H, d, J=12.5Hz), 4. 08(1 H, m), 

4. 25(1 H, brs), 6. 74-6. 83(2H, m), 6. 89-6. 97(2H, m), 7. 09(1 H, dd, J=2. 0, 

8. 2Hz), 7. 21 (1H, d, J=2.0Hz), 7. 60(1 H, d, J=7.8Hz). 

(3 C) trans-N-(3-^ • P-4-{[(3S)-3-p< >-WJU]p< 

K 

(3 B) TiUis L tc (2S) -4- {2- 0 • • -4-[ {[ t r ans-4- (4-7J^P7x; + 

•^^^>;u]^;u^-;u}(p<51>'u)77$ J^y V )\,}-2- * 3-
Vy-l-jjJlstfyMtert-y'^Jls (296mg% 0.517 mmoL) ^cVOUU^^y (4 

mL) Ci§|L, K'J7;U^PMI (1 mL) £^T2JD^ ^T10tP^I#L 

tC o 

[0190] mummmi- K >J OA?K 
tefcztQAs Ltco timmzwifrtifiMi- K U ^A 

30 mgN W94%) t LT%tc0 

!H NMR(CDCL3, 400MHZ) : 8 1.15-1. 25(2H, m), 1.19(3H, d,J=6.7Hz), 1.62-1 

.85(4H, m), 2.05-2.17(3H, m), 2.23(1H, m), 2.39(1H, m),2.79-2.90(2H, 

m), 2.98-3.18(3H, m), 3.23(3H, s), 3.66(2H, s), 4. 08(1 H, m), 6. 74-6. 82 

(2H, m), 6.88-6. 98(2H, m), 7. 09(1 H, dd, J=2.4, 8.2Hz), 7.22(1 H, d,J=2 

. 4Hz), 7. 53(1 H, d, J=8.2Hz). 

MS(ESI) m/z: 474 (M+H)+. 

4 >t rans-4-[ (5-7 • fcf 'J V >-2-^ JU) * ̂  ̂>]-N-p< TJU-N-(3 

-/• ̂ ;i/-4-{[(3S)-3-^ 3-)\s y-\-'r ;u]p< 71^)^^^ 
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N 
:r 

[0191] (4 A) (2S)-4-(4-{[(trans-4-L KP^r^^ P JU] (p< 

51;u)77$ J }-2- * 3- )\,s<y V )\s)-2- * 3- V y-\-ti 

^)\y 

&£Hb£-tl"e£>£ (2S)-4-[(4-77 $ y -2-* fjl/7xzjl.) ^JU]-2-p< 

(2.99 gN 8. 98mmoL) (5 

0 mL) trans-4-L (5.18 gN 3 

5.9 mmo L) tikit4-(4, 6-V ?<• h **>-1,3, 5- h 'J TV y-2-j JU)-4-p< 3-)\s=E 

JU*'J (11.3 g. 1536 mmoL) £^T2JD^ ^T$t®I#L/c 

o ^ trans-4-t KP^r'>">'^ (2.59 gN 18.0 mm 

oL) tikit4-(4,6-V?( h^>-1,3,5- h 'J 7Vy-2—( JU)-4->( 'J 

(5. 65 gN 1518 mmoL) £^mTflQx.s ^/mT$l^}fl:l£ Lfc0 

[0192] K 'J WM^MIX^UT 

atJHL/co #&Jf£tfcK^®S*MJ£ATl^ ;]Ii§L, 

Z-ti^cV 'J PV K^'^7 -i — (Mix?1 

)\y : p<^y-;u = 100 : 0 - 80 : 20, v/v) T*ti^ tl§E@ ^b^t)£ fife® 

1* (3.92 gs J»95%) t LT?#*:„ 

!H NMR(CDCL3, 400MHZ) : § 0.90-1.05(2H, m), 1.23(3H, d,J=6.7Hz), 1.21-1 

. 35(2H, m), 1.46(9H, s), 1. 54-1. 75(2H, m), 1. 86-1. 96(2H, m),2.01(1H, 

m), 2.10-2.28(2H, m), 2.39(3H, s), 2. 60(1 H, d, J=11.3Hz), 2.73(1 H, d, 

J=11. 0Hz), 3. 08(1 H, td, J=3. 0, 12.7Hz), 3. 21 (3H, s), 3.43(2H, s), 3.5 

7(1 H, m), 3. 81 (1H, d, J=12.9Hz), 4. 21 (1H, brs), 6. 91-6. 97(2H, m), 7.31 

(1H, d, J=8.2Hz). 

(4 B) (2S)-4-{4-[({trans-4-[(5-7;U^P £°<J Vy-2 -J )U)**V]V? 
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u^*V)\s} (* 3-)\s) 7$ J ]-2-p< 3-)\ss<yV)\s}-2-* 

(4 A) -eiiisL/c(2S)-4-(4-{[(trans-4-t K • 0 U^i/)\y) tl 

;U/1f-;u](3-)\s)7^j}-2-* 3-)\ys<y bf^^Vy-i-t)i> 

tf\>I£tert-~Z?-Jls (796mg% 1.73 mmoL) ^ ̂ )U7i\)UAT $. K (10 mL) 

7kM/it,J~h-'JrJA (60%s 346 mgN 8.65 mmo L) 

I^-VDMUtf'jvy (283 
, 3.11 mmoL) £^-ejbna.N MHHgim~K 60°C-e20tP^I# Lfc&s 100°C 
TL5Bmm^Lfc0 

[0193] 

HH L/co hvoATmgs ;ii§u mmzmi±%£Lr 
zti%v 'j tf)\st^A9 PV V9*Z>D -r - (^-^y : 

M|x^;u = 80 : 20 - 50 : 50, v/v) U tl§E@ 

ft (592 mgN J»62%) £ LT?#fc„ 

!H NMR(CDCL3, 400MHZ) : 8 1. 04-1.19(2H, m), 1.23(3H, d,J=6.7Hz), 1.47(9 

H, s), 1.70-1.83(4H, m), 2.03(1H, td, J=3.2, 11.6Hz),2.08-2.17(2H, m) 

, 2.17-2. 30 (2H, m), 2.39(3H, s), 2. 60(1 H, d, J=11. 3Hz), 2. 74(1 H, d, J= 

11. 0Hz), 3. 08(1 H, td, J=3. 0, 12. 7Hz), 3.24(3H, s), 3.43(2H, s),3.82(1 

H, d, J=12.9Hz), 4.22 (1H, brs), 4.87(1 H, m), 6.56(1 H, dd, J=3.5, 9.4 

Hz), 6. 92-7. 00(2H, m), 7. 22-7. 35(2H, m), 7. 94(1H, d, J=3. 1 Hz). 

(4 C) trans-4-[(5-7;U^P £°'J V y-2-J JU);t^>]-N-p< ̂ JU-N-(3-p< 

7- Ju--4--{[ (3S)-3--7- JU t°^ =7 V y -1 —r JU] * 7- JU} 7 X -JU) :> o P ̂ ^tt 

ytDlsTF^+fS. K 

(4 B) -em^Lfc(2S)-4-{4-[({trans-4-[(5-7)U*Utf'jVy-2-^JU) 

^ + i/]i/^PA + i/Jb}^Jb/f-Jb)(^fJb)7$y]-2-^fJK>^}-2-

^ 3LJl/fc:°'<;7Ssy-1-t]Jl'7ftyMtert-7"iLJl' (592mg% 1.07 mmoL) 

U*$y (8 mL) K'J^JU^PMI (2 mL) 

z2mmmwLtc0 
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[0194] h U 0 A7X 

;i/*eaaiu/c0 K U OA 
xm^s JJitiiU *I§Eg^tl§rt]£fifelIH* (462 mg 

% W95°/0) tLXmtc0 

!H NMR(CDCL3, 400MHZ) : 8 1. 05-1. 22(2H, m), 1.30(3H, d,J=6.7Hz), 1.69-1 

. 83(4H, m), 2.08-2.17(2H, m), 2.19-2.32(2H, m), 2.38(3H, s),2.48(1H, 

m), 2. 82-2. 91 (2H, m), 3. 08(1 H, m), 3. 20-3. 32(2H, m), 3.23(3H, s),3.55 

(2H, s), 4.87(1 H, m), 6. 55(1 H, dd, J=3. 5, 9.0Hz), 6. 96-7. 03(2H, m),7. 

23-7.33(2H, m), 7.94(1H, d, J=3.1Hz). 

MS(ESI) m/z: 455 (M+H)+. 

(4 D) trans-4-[(5-7;U^P £°'J V y-2-J ;U);t^>]-N-p< ̂ JU-N-(3-p< 

3-)u-4-{[ (3S)-3-p< T-)\S tf ̂  =7 V y-W )\A * 7-)\A 7 x - ;u) 

K ±^II±^ 
(4 C) L/ctrans-4-[(5-7JU:^"P t°'J ZSy-2-<{ JU);^>]-l\l-p< 7~ 

;U-N-(3-y ^JU-4-{[(3S)-3-p< V-WJU]p< 7 I-)\y)V 

0 P/S^^r"lt y ti $ K (520 mgN 1.14 mmoL) (2 mL) t. 

7K (2 mL) IC}§$U 2*l£i^l£ (570^LS 1.14 mmoL) -78 

°ciz LXM$$&fco £ y^*IIE 
(556 mg, J»100%) £ LTt#/c„ 

MS(ESI) m/z: 455 (M+H)+. 

5 >trans-4-[3-( t K P *V*3-)\s) 7x7 ̂ >]-N-p< ̂ ;U-N-(3-p< 

^;u-4-{[(3S)-3-p< 3-)\s\f.s<=7*j>-WJU]P< ^JU}7 x -)\s)VO n^*-y-
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[0195] ( 5 A) (2S) —4— {4—[({trans—4—[3— (h ̂r:> JU) 7IM>>],>^P 

^*V)\s} tUUt^-JU) 3-)\s) 7 $ J ]-2-p< 3-)\ss<yV)\s}-2-* 3-)\s \d^=7 

(2 A) -e^L/c(2S)-4-(4-{[(cis-4-t K • 0 n "»**/){,) tJU 

jtf? ~ ;U] (3-)\s) 7^J}-2-* 3-)\ys< y V)\s)-2~* 3-)\s =7 V >-1 ~t Jlstf 

>I|tert-~?J-)[/ (525mg% 1.14 mmoL) %; hJls^> (20 mL) 3-L 

KP^r'V^/Sx^II^ 7~)\y (313 mgN 2.05 mmoL) tVTJ^^l/yh'J 7"^^ 

(550 ix LN 2.05 mmo L) £^-C2JD^ 2JD$tiI3fc LT2. 50#P^I# 

Ltc o 

[0196] t?)\st^At V? 

=77 4 — (^*V-y : M|X^U = 80 : 20 - 50 : 50, v/v) U tl§E@ 

(172 mgN J»25%) £ LTt#/c„ 

!H NMR(CDCL3, 400MHZ) : 8 1. 09-1. 25(2H, m), 1.23(3H, d,J=6.7Hz), 1.47(9 

H, s), 1.66-1.84(4H, m), 2.04(1H, m), 2.08-2.16(2H, m),2.17-2.31(2H, 

m), 2.39(3H, s), 2. 60(1 H, d, J=11.3Hz), 2.74(1 H, m), 3. 09(1 H, m),3.24 

(3H, s), 3.43(2H, s), 3.82(1 H, d, J=13.3Hz), 3.90(3H, s), 4.18-4.28(2 

H, m), 6. 92-6. 99(2H, m), 7. 02(1 H, dd, J=2. 2, 8.4Hz), 7. 27-7. 35(2H, m), 

7.49(1 H, m),7. 59(1 H, d, J=7.8Hz). 

(5 B) (2S)-4-{4-[({trans-4-[3-(L h*P:JFs>^fil')7iy:'f>>]'y^P/N 

*V)\s} tl 3-)\s) 7<J ]-2-p< 3-)\ys< y V)\s}-2~* 3-)\s 

y-i-tJistfyMtert-y'^ji, 

(5 A) -e^L/c(2S)-4-{4-[({trans-4-[3-(p< K t 7 * 

^ T')\/]d/^=7Vy-\-~h)\/~if>yW\ex\-y ̂ -)\/ (431 mgN 0.727 mmoL) £7^ K 

7bKP77> (20 mL) -^7At K'J K (82.8 m 

g, 2.18 mmoL) £0 °CeiLtc0 

[0197] 

HH L/c„ ;]Ii§U 
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'J -h*f)\s-h^A0 PV h^77 -f - (^-yy : 

M|x^;u = 80 : 20 - 0 : 100, v/v) U ^IlEg 

S (165 mgN W40%) £ LTt#/c0 

1H NMR(CDCl3, 400MHZ) : 8 1. 05-1. 23(2H, m), 1.23(3H, d,J=6.7Hz), 1.46(9 

H, s), 1.60-1.84(4H, m), 1.96-2.16(3H, m), 2.16-2.30(2H, m),2.39(3H, 

s), 2. 60(1 H, d, J=11. 0Hz), 2. 73(1 H, d, J=9.8Hz), 3. 08(1 H, m), 3.23(3H 

, s), 3.43(2H, s), 3. 81 (1H, d, J=14.1 Hz), 4.10-4. 26(2H, m), 4.64(2H, s 

), 6.75(1H, dd, J=1.8, 8.0Hz), 6.83-7.01 (4H, m), 7.22(1H, t, J=7.8Hz), 

7. 31 (IH, d,J=7.8Hz). 

( 5 C) trans-4-[3-( t K P t ̂ Jls) 7x7 ̂ r:>]-N-;>< ^Jls-N-(3-p< ̂ Jls 

-4-{[ (3S)-3-p< 3-)l V y-1 ->f JU] * 7~)l>} 7 x ~ JU) :> 0 P > ±) 

J\ssft^cV~$ K 

(5 B) Ti^iL/c(2S)-4-{4-[({trans-4-[3-(L h"P^>^fJb)7xy 

J]-2-y ̂ j^yVM-2-^ 

^JUbf^^Syy-l-tJIyT^yMtert-y^JU (718 mgN 1.27 mmoL) fti/OUU 

*$y (8 mL) h'J 7JU:* PMt (2 mL) ^S"C1 

mmmwi. tc „ 
[0198] K 

^77^" (M|x^;u : P<^y-;u = 100 : 0 - 90 : 10, v/v) u *1 

(533 mgN «90%) £ LTt#/c„ 
1H NMR(CDCl3, 400MHZ) :S1.04(3H, d, J=6. 3Hz), 1. 08-1. 22(2H, m), 1.63-1 

. 90(5H, m), 2.00-2.15(3H, m), 2. 26(1 H, m), 2.37(3H, s), 2. 69-2. 79(2H, 

m), 2.81-3.00(3H, m), 3.23(3H, s), 3.45(2H, s), 4.18(1 H, m),4.64(2H, 

s), 6.76(1H, dd, J=2.2, 8.0Hz), 6.84-6. 99(4H, m), 7.23(1H, t,J=8.0Hz) 

, 7. 33(1 H, d, J=8. 2Hz). 

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

( 5 D) trans-4-[3-( t KP + S>^ ̂ Jls) 7x7 ̂ r">']-N-p< JI/-N-(3-1 ̂ Jls 

-4-{[(3S)-3-^ ̂ Jlstf^^Vy-l-f Jlsjt fib}7x n^*+tyt] 
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K mm 
(5 C) -eMjsU/ctrans-4-[3-(t: KP^*>p< 7 x J ^v]-N-p< 

—N— (3-51JU-4-{[(3S)-3-y >-1--f JU]p< 7x-ib),>^ 

P^s^r-HtK (532 mgN 1.14 mmoL) ^S/^^ +t> (4 mL) £?.K 

(2 mL) 2*f£iMl£ (570 /xLN 1.14 mmol) 

;i, -78°CtC LT^^-tt/co Cti^rMWCJ: U 

, (477 mgN 1»84%) ^ LTff/c0 

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

<H»J 6 >[3-({trans-4-[p< ̂ K3-p< ̂ ;U-4-{[(3S)-3-p< t0^y> 

-i --T ^ ̂ ;u} 7 x - ;u) ̂  ;u/-f JU] v 0 P^* >M * >) 7 x - JU] 

CH3 

[0199] ( 6 A) (2S)-4-{4-[({trans-4-[3-(2-p< h^r^^i'l^)7xy 

» P^^^>;U} ±1 ju^'-ju) (y ̂ JU) 7 $ y ]-2-* 7-)V 

y-1~t)JU/i\yS^tert-y"7LJly 

(2 A) T?^itL/c(2S)-4-(4-{[(cis-4-t: KP^^y^PA^^jb 

^-ju](y 51;u)7$ y }-2-y ^;u^>^;u)-2-y 

ylltert-y^JU (430mg% 0.937 mmoL) £ SjUx> (20 mL) 3-t 

KP^rv7 (311 mgN 1.87 mmoL) £ v 7 J * ̂  b > K U 7' 

(502 ^LN 1.87 mmo L) ^^TiP^L 3jP$tiI3fc LT20$^4f 

#L/c„ 

[0200] V A^7A^P? K f 

=7~?<- (^^> : M|X^;U = 80 : 20 - 40 : 60, v/v) "eft^ U *I§2§ 

(255 mg% iix^45o/0) ^ uxmtc0 
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!H NMR(CDCL3, 400MHZ) : 8 1. 07-1. 23(2H, m), 1.23(3H, d,J=6.7Hz), 1.47(9 

H, s), 1.66-1.82(4H, m), 2.04 (1H, m), 2.07-2.15(2H, m),2.18-2.29(2H, 

m), 2.39(3H, s), 2.60 (1H, d, J=11.0Hz), 2.74 (1H, d, J=10.6Hz), 3.08 

(1H, m), 3.23(3H, s), 3.43(2H, s), 3.56(2H, s), 3.68(3H, s), 3.82(1 H 

, d, J=11. 7Hz), 4.11-4. 27(2H, m), 6. 71-6. 78(2H, m), 6. 82(1 H, d, J=7.4H 

z), 6. 91-7. 00(2H, m), 7.19(1 H, t, J=7.8Hz), 7. 32(1 H, d, J=7.8Hz). 

(6 B) [3-({trans-4-[p<5l>'K3-p<5l>'U-4-{[(3S)-3-p<5l>'Ut0^^y>-1-

-f )\s~\ * 3-)\s} 7 x - J\y) tl )\yJ^ -f )\s~\ V 0 • ̂ ^ */) 7 x ~ JU]M£ 

(6 A) -e^L/c(2S)-4-{4-[({trans-4-[3-(2-p< K *V~2~* xf 

Jb)7xy+y]y^ U^V)\y} tlJlyts-J\y) (p< >2-* > 

V J\y}-2-^ y-^-tl (45.2mg% 0.0745 mmoL 

) JkVOUUtfy (4 mL) KIJ7>»U^PMI (1 mL) 

[0201] £NH:> 'J tfJlst^AO • v K 

^77-f — (^+f> : M|X^;U = 50 : 50 - 0 : 100, v/v) U tl§E 

(30.8 m9, J»82%) £LT?#fc„ 

!H NMR(CDCL3, 400MHZ) :51.05(3H, d, J=6. 3Hz), 1. 08-1. 22(2H, m), 1.63-1 

. 91 (6H, m), 2.03-2.16(3H, m), 2. 26(1 H, m), 2.37(3H, s), 2. 70-2. 80(2H, 

m), 2.83-3.02(3H, m), 3.23(3H, s), 3.45(2H, s), 3.56(2H, s),3.68(3H, 

s), 4.17(1 H, m), 6. 71-6. 78(2H, m), 6. 82(1 H, d, J=7.8Hz), 6. 92-6. 99(2H 

, m), 7.19(1 H, t, J=7. 6Hz), 7. 33(1 H, d, J=7.8Hz). 

MS(ESI) m/z: 508 (M+H)+. 

7 >trans-4-[3-(2-1 K • ̂>X^U) 7x7 ^JU-N-(3-

51>'U-4-{[(3S)-3-p< 3-)i> y-\-'r ;u]p< 3-)\s} 7 x- ;U)f>^7 
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H 
N^CH3 

N CH3 

CH3 

[0202] (7 A) (2S)-4-{4-[({trans-4-[3-(2-L ^sYsOU 

tUUt^-JU) 3-)\s) 7 $ J ]-2-p< 3-)\ss<yV)\s}-2-* 3-)\s \d^=7 

(6 A) -e^L/c(2S)-4-{4-[({trans-4-[3-(2-p< h *is-2-J 

)\s)7 JLJ 7 U^V)\y} tlJlyts-)\s) (/• fJU) 7 $ J >2-* > 

VJly}-2-y- 3LJl'bf'<;7i/>-1-tj)l'7}\>$§£tert-7"3LJl' (71.1 mg. 0.117 mmoL 

) S7t KP77> (3 mL) 'J A^JU^ ~ ̂  A t: K'J K 

(13.4 mgN 0.351 mmoL) £0°C-eJP;u 0 °CT?20#^4f# 

[0203] 

HH L/co hvoATmgs ;ii§u mmzmi±%£Lr 

o 'J ~hf)\/~h=?A9 PV VO^D -f — (^^r+fV : 

M|x^;u = 80 : 20 - 0 : 100, v/v) U 

If (61.0 mgN W90%) £ LTt#/c0 

!H NMR(CDCL3, 400MHZ) : 51.08-1.22(2H, m), 1.23(3H, d,J=7.0Hz), 1.47(9 

H, s), 1.64-1.83(4H, m), 2.03 (1H, m), 2. 07-2.15(2H, m), 2.16-2. 28(2H, 

m), 2.39(3H, s), 2.60 (1H, d, J=11.0Hz), 2.74 (1H, d, J=11. 7Hz), 2.81 

(2H, t, J=6.5Hz), 3.08 (1H, m), 3.24(3H, s), 3.43(2H, s), 3.78-3.89( 

3H,m), 4.11-4. 28(2H, m), 6. 68-6. 74(2H, m), 6. 78(1 H, d, J=7.4Hz), 6.92 

-6. 99(2H, m), 7.19(1 H, m), 7. 32(1 H, d, J=7.8Hz). 

(7 B) trans-4-[3-(2-t KP If Jb) 7x7 +i/]-N-^ f Jb-N-(3-^ f 

;U-4-{[(3S)-3-p< 3-)l> >-1—T JU]P< 7-)\y} 7 x -)V)VO P^+f> 

K 

(7 A) -e^L/c(2S)-4-{4-[({trans-4-[3-(2-t ^P+<>m)7x 
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J Jyi-^7-)\y^<yV)\y}-2-

^ y-^-tl JistfyWltert-y^Ji/ (61.0 mgN 0.105 mmoL) ^kV 0 

nn*$y (4 mL) IZfeMLs (1 mL) ^^"eiJDAs ^ 

)&xmmmw[.tc0 

[0204] LT?#£*lfc0lz6 £NH:> 'J • V K 

^77-f- (iilfJl/: ̂ ^y-Jb = 100:0 - 90:10, v/v) U *1 

(45.3 mgN J»90%) £ LT?#fc„ 

!H NMR(CDCL3, 400MHZ) :51.04(3H, d, J=6. 3Hz), 1. 09-1. 22(2H, m), 1.63-1 

. 83(7H, m), 2.01-2.15(3H, m), 2. 26(1 H, m), 2.37(3H, s), 2. 70-2. 78(2H, 

m), 2.81 (2H, t, J=6.5Hz), 2.83-3.00(3H, m), 3.23(3H, s), 3.45(2H,s), 

3. 83(2H, t, J=6. 5Hz), 4.17(1 H, m), 6. 67-6. 74(2H, m), 6. 78(1 H, d, J=7. 

4Hz), 6. 92-6. 98(2H, m), 7.18(1 H, m), 7. 33(1 H, d, J=8.2Hz). 

MS(ESI) m/z: 480 (M+H)+. 

<^MM 8 >trans-4-(4 -? )\s* P7xy^i/)-N-^ fJU-N-(4-{[(3S)-3-x 

7-)\y=7vy-ir;u]*7-)\y}7x-;u)vou^%-y-y±>$ K 

[0205] ( 8 A) trans-N -(4-7* • f-3-^ f Jb7 x - Jb)-4-(4-7 P7I7 

-N-p< $ K 

&ftHb^t)"efe£(2S)-4-[(4-:P$ J 7x-;U) 

>-1-^D>'U^>I|tert-7"5l>'U (744 mgN 3.99 mmoL) ^cV^ T7 $ K 

(20 mL) (1 A) L/ctrans-4-(4-7>'U^ • 7 x y ^:>) :> 

U^*+tyt)Jl<tfym (1.05 gs 4.41 mmo L) tik{k4-(4,6~is y. h^>-1, 

3,5- K >J 7isy-2--1 )\s]-4-?L3-)\s=E)\s-foi) ^7A7Kffit (1.38 gN #] 4.4 mmo 
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[0206] 

m± iGiu rnbn 
y-efc&Ltco mbtltcMfcZiSt^Jl'MATS. K (20 mL) U 7K 

^-fb^ h'J ^ A (601 182 mgN 4.55 mmoL) £0°CTiP;i/co M^UBISnN 

0oC-ei0^rP^I^Ltc&s (355^L, 5.72 mmoL) £0°C-ejP;u 

mmmmuTs ^-c30^m#ufc„ 
$£2JP*.S MW.^VOnnttyx^&Ltco GWtmZMiKfiMf N'J ^ 

A-e^ ;ti§U ?#£ftfc3|B£/£ti 

£:> 'J -hffr-h^lxV PV h^77-f — (^^r+fV : M|xf;u = 100 : 0 - 6 

0:40, v/v) Timu tS§BSl^b£t)£$mfe@ft (1.31 g, J»78%) <>; 
LTt#/c0 

1H-NMR (CDCl3, 400MHZ) :8 1.23-1.10 (2H, m), 1.81-1.62(4H, m), 2.09 ( 

2H, d, J = 10.6 Hz), 2.29-2.16 (1H, m), 2.43 (3H, s), 3.21 (3H,s), 4. 

11-4.02 (1H, m), 6.81-6.75 (2H, m), 6.95-6.86 (3H, m), 7.06 (1H, d, J 

=2.7 Hz), 7.58 (1H, d, J = 8.6 Hz). 

( 8 B) trans-4-(4-7>/U^P 7x7^^) + ̂  JH -(3-p< JI/-4- tf~ JU 

7i^)<>^ K 

(8 A) "ei^iL/ctrans-N -(4-7*Pf-3-/ fJb7 xzjb)-4-(4-7 M 

P7xy+i/)-N-^fJl/i/^PA^Ht>^Jl//1\ + tl'$ K (709 mgN 1.82 mmol 

) s (20.0 mgN 0.0891 mmoL) N 2-y^PA^>>j^X7^ 

7-2' ,6' -S/.X h^N>t*7xzjb (74.0 mgN 0.180 mmol.) „ 'J ^ A 

(745 mgN 5.39 mmoL) ^is^^+fy (4 mL) t7k (2 mL) tf—JU 

/^P>Ittffp-JUXXxJU (416 mgN 2.70 mmoL) 

m~K i00°CT30tP^I#L/co mmt)%:VOnn*$y 
-eatUL/co A •?££*& }jii§U 

LT*I£j$t)£?#fco 'J -hf)\/-h^AO P7 h^77 

•f — (^^r+f> : Mtxf;u = 100 : 0 - 0 : 100, v/v) TitiiUs SlBgftHb 

1=rt£$ISfe>£^t]ff (548 mgN J»82%) £ LTt#/c„ 
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1H-NMR (CDCl3/ 400MHZ) : 8 1.23-1.10 (2H, m), 1.84-1.62(4H, m), 2.09 

(2H, d, J = 9.4 Hz), 2.32-2.22 (1H, m), 2.38 (3H, s), 3.23 (3H,s), 4. 

12-4.02 (1H, m), 5.38 (1H, d, J = 11.3 Hz), 5.69 (1H, d, J = 17.2 Hz) 

,6.81-6.74 (2H, m), 7.01-6.88 (5H, m), 7.51 (1H, d, J = 7.8 Hz). 

( 8 C) trans-4-(4-7>/U^ P 7 x J ^>)-N-(4-/1^1,$ JU-3-p< 

)-N-p< $ K 

( 8 B) "ei^3sL/ctrans-4-(4-7>'U^P7xy ^:>)-N-p< fJU-N -(3-p< 

~JU7 x $ K (548 mgN 1.49 mmoL 

) K (228 mgN 1.95mmoL) ^jh7bKP 

y^y (1.5 mL) N ^-tzKV (1. 5mL) N 7K (1.5 mL) K&fl? U 

$ ^7 Atert--?$ J — (0.15 mL 0.0120 mmoL) ^0oCTjP^./co 

h'J^A (640 mgN 2.99 mmol) ^0°C-eiP 

vcxmmmw [.tc0 
h 'J 0 0 • • ^ 

HH L/c„ ;]Ii§U 

'J ~hf)\/~h=7l\9 • V K ys=5> 7 -f -

(^^Ht> : M|xf;u = 100 : 0 - 0 : 100, v/v) U 

(394 mg, J»72%) £ LT?#fc„ 

1H-NMR (CDCl3, 400MHZ) : §1.25-1.11 (2H, m), 1.85-1.64(4H, m), 2.16-2 

.07 (2H, m), 2.34-2.22 (1H, m), 2.71 (3H, s), 3.28 (3H, s),4.12-4.03 

(1H, m), 6.81-6.75 (2H, m), 7.10 (1H, s), 6.96-6.89 (2H, m), 7.19(1 H, 

dd, J = 8.2, 1.6 Hz), 7.88 (1H, d, J = 8.2 Hz), 10.29 (1H, s). 

( 8 D) (2S)-4-{4—[{[trans-4-(4-7 JU^t" • 7 x J 

jU/lf-juH^ju):^ y ]-2-p<f 

(8 C) _eii3sL/ctrans-4-(4-7>'U^P7xy ^>)-N-(4-/1NJU$JU-3-p< 

f-Jl/7 x ~;U)-N-p< $ K (55. 0 mgN 0.149 mm 

oL) ^(2S)-2-xf;Ut0^^y>-1-^;U^>I|tert-7"5l>iU (39.0mgN 0.182 
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mmoL) (3 mL) N Ml (45.0 mgN 0.749 mmoL) 

K 'J Tiz I-7KMik.fr OMJ- h 'J 0 A (48 mgN 0.226 

mmoL) ^0°c-eipx, ^-c20^m#Lfc„ 
[0207] K 'J 0 A7kmfa%l]QX, MWtonrVVu u*$y 

-eaaiL/co MJ^A-CS^ miu 
'J • V h^77 

•i ~ (^*V-y : M|X^;U = 100 : 0 - 0 : 100, v/v) U tl§E@^b 

(70.0 mgN W83%) tLXmtc0 

1H-NMR (CDCl3, 400MHZ) : §0.78 (3H, t, J = 7. 6 Hz), 1. 19-1. 05 (2H, m) 

, 1.46 (9H, s), 1.82-1.58 (6H, m), 2.16-2.02 (4H, m),2.28-2.18 (1H, m 

), 2.38 (3H, s), 2.77-2.64 (2H, m), 3.08-2.96 (1H, m), 3.23(3H, s), 3 

.48-3.35 (2H, m), 4.13-3.82 (3H, m), 6.80-6.74 (2H, m), 6.98-6.88(4H, 

m), 7.29 (1H, d, J = 7.4 Hz). 

(8 E) trans-4-(4-7;U^P7xy ^>)-N-p< f JU-N-(3-p< fJU-4-{[(3S)-

3-ifji/ =7 v y-\r ;u] * f;u} 7 x - ;u) vou ̂%-y-y±> $ 
K 

( 8 D) X'Mik L tc (2S) -4- {4-[ {[ t r ans-4- (4-7iWP7iy+^)>>!?P 

J Y2- * 3- )\,s<y V )\S}-2~JL3- )\s¥s<^ 

V y-l-jjJlstfyMtert-y'^Jls (70.0mg% 0.123 mmoL) ^cVOUU^^y (1 

mL) (0.5 mL) ^TIBIPE^! 

WLtc „ 

[0208] [.xmbtitcmmz, K >J OA7K 
tefcZiQAs MWtonrVVu Ltc0 #$Jf K 'J 
oAxmgs :MMLs mmzmi±%£Lrm±!$M$:mtc0 m^ntcm^ 
t)£NH:> IJ t)?Jlst)^A? PV K ys=7 7 -f - (^^T+fV : MtlfJU : p< ^ 

y-;u = 100 : 0 : 0 - 0 : 100 : 0 - 0 : 80 : 20, v/v/v) U *I§E@^b 

(50.0 mgN W88%) LT?#fc0 

1H-NMR (CDCl3, 400MHZ) : §0.92 (3H, t, J = 7.4 Hz), 1.20-1.07 (2H, m) 
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, 1.45-1.35 (2H, m), 1.84-1.61 (5H, m), 2.15-2.05 (3H, m), 2.29-2.19 ( 

1H, m), 2.37 (3H, s), 2.71-2.63 (1H, m), 2.83-2.71 (2H, m), 2.90(1 H, 

td, J = 11.5, 2.9 Hz), 3.04-2.97 (1H, m), 3.23 (3H, s), 3.46 (2H, s), 

4.09-4.02 (1H, m), 6.80-6.74 (2H, m), 6.97-6.89 (4H, m), 7.33 (1H, d, 

J = 7.82Hz). 

9 >trans-4-(4-7;U^ • 7 i J ^>)-N-p< fJU-N-[3-p< fJU-4-( tf 

CH3 

[0209] (9 A) 4-{4-l{ltrans-4-(4-7 )\s^n7 JL J 

)\s} 3- )\s)7 < J Y2- * 3- )\,s<y V )\s} e^yy-l-^JU/I^Ittert-yf 

(8 C) "ei^3sL/ctrans-4-(4-7>'U^P7xy ^ri>)-N-(4-/1-N;U$;U-3-p< 

x. ~JU)-N-p< $ K (55. 0 mgN 0.149 mm 

oL) t ̂ ^Vy-l-tUlstfymtert-y'^Jls (33. 0mgN 0.177 mmoL) 0 

UU^-^y (3 mL) N Ml (45.0 mgN 0.749 mmoL) 

tciks h 'J ~F iz K K 'J 0 A (48 mgN 0.226 mmoL) £0°C 

-r A;]I3§U 

£s> 'J A^7 PV V9*z>D -r - (^^T+fv : M|xf;u = l 

00 : 0 - 0 : 100, v/v) (47.0 mgN 

W58%) £LT%tc0 

1H-NMR (CDCl3, 400MHZ) : 8 1.21-1.08 (2H, m), 1.47 (9H,s), 1.83-1.63 

(4H, m), 2.15-2.00 (2H, m), 2.30-2.19 (1H, m), 2.46-2.35 (7H, m),3.23 
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(3H, s), 3.51-3.40 (6H, m), 4.12-4.02 (1H, m), 6.81-6.74 (2H, m),7.0 

0-6.87 (4H, m), 7.31 (1H, d, J = 7.4 Hz). 

(9 B) trans-4-(4-7;U^P7xy ^>)-N-p< f JU-N-[3-p< fJU-4-( 

V'y-i-J 7 jjjistf*+)-$: K 

( 9 A) t'Mm: L tc 4- {4-[ {[ t r ans-4- (4-7J^P7xy^y)i/^PA^ 

>I£tert(47.0mgN 0.0870 mmoL) ^r^^PP^^y (1 mL) 

U K'J^JU^PMI (0.5 mL) £^"e2JD^ ^S*ei L/CO 

[0210] 1*I£ TKSHbf K'J^ATK 

#$$)£*>*? P L/Co K 'J 

0A?m?ks :MMLs mmzmi±%£Lrm±!$M$:mtc0 m^ntcm^ 
t)£NH^> 'j A>fj^7A^P7 h?'^7 -r - C^^+f-y : ^ 

y-;u = 100 : 0 : 0 - 0 : 100 : 0 - 0 : 80 : 20, v/v/v) U *I§E@^b 

(35.0 mgN W91%) LT?#fc0 

1H-NMR (CDCl3, 400MHZ) : 8 1.20-1.08 (2H, m), 1.82-1.61 (4H, m), 2.13-

2.05 (2H, m), 2.30-2.20 (1H, m), 2.38 (3H, s), 2.45 (4H, s), 2.91 (4H, 

t, J = 4.9 Hz), 3.22 (3H, s), 3.46 (2H, s), 4.09-4.01 (1H, m), 6.80-

6.74(2H, m), 6.97-6.89 (4H, m), 7.33 (1H, d, J = 7.8 Hz). 

<^MM 1 0 >4-[(4-^7 p p 7 i -;u)7JU7 t -JU]-N-p< fJU-N-(3-p< fJU 

-4-{[(3S)-3-p< 3-)i> =7vy-\r ;u]* 7 x -;u) :> o P^=¥+ty t> 
K 

[0211] ( 1 0 A) trans-4-[(4-c^7 P P 7 X-JU)7JU7 7—P 
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3-)l> 

cis-4-t 0 U^^+tytUi/fryM^- ̂ Jl^ibQQmg, 3.16 mmoL)CD 

hJUX>(30 mL);#>StC4-^ • ><U(457 mgN 3.16 mmoL), :> 

TJ h >J 7>JU*X/1N^>(915 mg, 3.16 mmoL)£JQPU 100°C-e20# 

mmnLtco vt)?)u 
12=7 AO PV K 0'^ 7 -f —: M£xf,/U = 95 : 5 - 85 : 15, v/v)"e 

tl§Eltl=rt£>£^t]ff(206 mgN JR$ : 26%) £ LTt# 

/"Co 

1H-NMR (CDCl3/ 400MHZ) Sppm:7.33 (2H, dd, J=6.1, 2.0Hz),7.26 (2H, dd, 

J=6.3, 3.2Hz), 3.66 (3H, s), 2.97 (1H, s), 2.29 (1H, s), 2.05(4H, m) 

, 1.52 (2H, m), 1.35 (2H, m). 

(1 OB) trans-4-[(4-^7 p p 7 x ~)U)X)Uy t— 9 

fryW.* ^)\y 

(1 OA) -e^L/ctrans-4-[(4-c^PP7x-;U)X>'U7 7->'U]i>^P 

51>'K206mg, 0. 82mmoL)®'>?^ pp^ >(8mL);#^tC0 

"CtCTm-^ p P £1,^11(39011^ 1. 80mmo L) 1 BtP^ 

mWLtc0 t(D&s h 'J l7A7kmfcZ$Qz.s Mix 
?JUV iiu&aiu mt>titcGmM%7k£<i:v(m&&7k-e%&&s »w 
i-h'jtA-e&mLfco METS mbtifcmmzs/'jtivju 
^7A^P7 h^77 -f —(^^r+fV : M|Xf;U = 90 : 10 - 80 : 20, v/v)-? 

^IlE^^^)fi^m(229 mg, »:99%)hUTt# 

tCo 

1H-NMR (CDCl3, 400MHZ) Sppm:7.80 (2H, d, J=1.2Hz), 7.55(2H, d, J=7.3H 

z), 3.66 (3H, s), 2.89 (1H, m), 2.25 (1H, m), 2.14 (4H, m), 1.46(4H, 

m). 

(1 OC) trans-4-[(4-^7 p p 7 ji~JU)XJUy U^*+)-yt>JU 

fry Si 

(1 OB) -e^L/c trans-4-l(4-t nn7 JL-)\s)X)\s7 X-)\slv<7 n 
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^^(209 mgN 0.81 moL)CD^ 0 J — JU(10mL);#>^C^ 

^CT2*l£7KSHtf K 'J ^A(0.5 ml, 1mmol)£jQ;L Ltc 

o ^t(Dfes (0. 5 mL 1 mmoD^JPx, fFllxfjUXI0 

tttti u. i«th'jo 

A-e$£'JtL/co MJ±~K U mbtltcT?m%:is')-h>f)\s-h^AO 

• ?h ̂ 7 7 -f —: M£xf,/U = 10 : 90 - 0 : 100, v/v) £ 

mrnit^^mmosQmg, m-.i3%)tLx%tc0 
1H-NMR (CDCl3/ 400MHZ) Sppm:7.75 (2H, d, J=9.2Hz), 7.52(2H, d, J=9.2H 

z), 7.33 (1H, d, J=7.1 Hz), 6.90 (2H, m), 4.24 (1H, brs), 3.83(1 H, d, 

J = 13.5Hz), 3.44 (3H, m), 3.20 (3H, s), 3.10 (1H, m), 2.87 (1H, m),2 

.76 (1H, m), 2.63 (1H, m), 2.38 (3H, s), 2.24 (2H, m), 2.05 (1H, m), 

1.97 (2H,m), 1.81 (2H, m), 1.55 (9H, s), 1.28 (9H, m). 

(1 OD) (2S)-4-{4-[({4-[(4-^7 pp7 xzjl/)XJl'7 * ~)\,Ys 9 

2-*3-)\,s<yv)\s}-2-*3-)\s\fs<z>vy-^~ 

(2S)-4-[(4-77 $ J -2-* fJl/71-Jb) fJU]-2-p< f 

y-^-tl JistfyWltert-y 6 mgN 0. 30mmo L)&<££/ (1 OC 

) "e-^J55cL/ctrans-4-[(4-^ u U 7 JI -JU) XJU7 -JU]V <7 n^^r+tytl 

;U/^>II(100mgN 0.30 mmoL)0N, H-V * ^ K(8 mL);#^^4-(4, 

6-^p< h^>-1,3,5-h ')TVy-2-^[ AO W) KTK 

ffit(106 mgN 0. 36 mmoL) IH;m^T200#^ji:^ L/c0 

s M£xf ju-ei[g]atJH U 

mMtmi- K >J ^A«L/C0 ^J±~K M^C^L 
s ?#£*l'J t)?Jlst)^AO PV K Os=j 7 -f — (^+)-y : Mlxf 

;u = 80 : 20 - 50 : 50, v/v^Kt^r £ Z. £ IZ J; y N tl§Eltl=rt]£>£^t)ff(80 

.2 mgN JR$ : 45%) t LX%tc0 

1H-NMR (CDCl3, 400MHZ) Sppm:7.75 (2H, d, J=9. 1Hz), 7.52(2H, d, J=9.0H 

z), 7.33 (1H, d, J=7.1 Hz), 6.90 (2H, m), 4.24 (1H, brs), 3.83(1 H, d, 
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J = 13.0Hz), 3.44 (3H, m), 3.20 (3H, s), 3.10 (1H, m), 2.87 (1H, m),2 

.76 (1H, m), 2.63 (1H, m), 2.38 (3H, s), 2.24 (2H, m), 2.05 (1H, m), 

1.97 (2H,m), 1.81 (2H, m), 1.55 (9H, s), 1.28 (9H, m). 

(1 OE) 4-[(4-^PP7x-;U)X>'U7 7|-->'U]-N-p<51;U-N-(3-p<51>/U-4-{ 

[ (3S)-3-p< 3-)\s =7 V y-\->f )\s~\ * 7-)\y} 7 X - ;u) is On ̂ ^r+tytl 

K 

(1 OD) (2S)-4-{4-[ ({4-[ (4-^7 P P7x-JU)7JU 7 *-JU] 

*/<? J >2-* )\,s<y V)\s}~2~* )\s 

to^^y>-1-^;U/K>I|-tert-7"5l>'K80.2mgN 0.13mmoL)®y 0 P P * 0 > 

(1mL);#}fc^^CT, K 'J O M PM|(10mL) ^KT30#}g#L 

tzo ffiE-T, 

7 7<-(ftixfJl/ : p<^y-;u = 100 : 0 - 90 : 10, v/v)-e*|^f •& £ t IZ 

tl§Eltl§rt£>E^t]ff(50.1mgN J» : 100%) £ LT?#fc„ 
1H-NMR (CDCL3, 400MHZ) Sppm:7.75 (2H, d, J=9.0Hz), 7.52 (2H, d, J=9.0H 

z), 7.34 (1H, d, J=9.0Hz), 6.91 (2H, m), 3.46 (3H, s), 3.19 (3H, s),2 

.98 (4H, m), 2.76 (2H, m), 2.37 (3H, s), 2.20 (3H, m), 2.07 (1H, m), 

1.96 (2H,m), 1.78 (3H, m), 1.54 (2H, m), 1.26 (2H, m), 1.05 (3H, d, J 

=6.3Hz). 

<^IMJ1 1 >4-[(4-7J^P7x-ib)7< J ]-N-p<51;U-N-(4-{[(3S)-3-

* 3-)\s =7 V >-1 JU] * 7-)\y} 7 X —)\y) is On ̂ ^r+tytl $ K 

CH3 

[0212] (11 A) (2S)-2-^7LJU-4-(4-{^7LJU-[(4-^^VVOn^^VJU)tlJU 

$ ;}s<yisj\s) ̂ ^^Vy-i-tjj^T^yMtert-y'T1^ 
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(90 mgN 0.633 mmoL) 

y (5 mL) K (265 ^L, 3.16 mmoL) N mUm 

K^0 °c-eipx, ^-c30#^m#L 

tc o VOUUtfy (15 mL) L 

s (2S)-2-p< f JU-4-[2-p< fJU-4-(p< 7-)l7 $ y )^>^u] 

(100 mgN 0.313 mmoL) £: K 'J ifJl/ 

(130 MLN 0.939 mmoL) £0oC-eJP;^ ^"eiBtP^I 

ftLtco Kitfatz, £)&-£7k%i]QX, ffl&yaZS'? anLtco 

^miw$:mn£ik7kT)%&%s MML, mm 
?:;lEHiLT!Mtl?:f/c„ %bti'J ~hf)\/~h=7l\9 • 

7h^77-r - (^**fy : ^11x^^ = 100 : 0 - 0 : 100, v/v) U 

(44.5 mg, mm) tLxmtc0 

!H NMR(CDCL3, 400MHZ) :81.26(3H, d, J=7.3Hz), 1.46(9H,s), 1.94-2.08(m 

, 5H), 2.18(2H, d, J=11.2Hz), 2.44(2H, d, J=12.7Hz), 2.60-2.66(3H, m), 

2.77(1 H, d, J=10.7Hz), 3.14(1 H, d, J=12.7Hz), 3.27(3H, s),3.47(1H, d 

, J=13.6Hz), 3.57(1 H, d, J=13.6Hz), 3.83(1 H, d, J=13.2Hz), 4.22(1H,s) 

, 7.18(2H, d, J=8.0Hz), 7.43(2H, d, J=8.0Hz). 

(1 1 B) (2S)-4-{4-[({4-[(4-7>'U^P7X-;U)77$ J Ys 9 U^V)\y 

}^;u/1f-;u)(p<5l>iu)77$ y ]^>y;u}-2-p< >-i-^;u^>l|t 
ert-y^JU 

(1 1 A)'e^L/c(2S)-2-p<51;U-4-(4-{p<51;U-[(4-^^V^^P^^^ 

)\s)tu\stf-)\sl7< j}s<yV)\s) if^^vy-i-ijji'tfyMtert-y'^jis (44 

mgN 0.10 mmoL) N 4-yjU^t • T~ 'J y (0.010 mL 0.10 mmoL) N (0.0 

29 mU 0. 50 mmoL) (5. 0 mL) Ls K 'J Tiz K 

*is7m{t*rym± K U (42 mg% 0.20 mmoD 8rcx2mmmw 
Ltc0 

[0213] )\sX^&Ltco 
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-r- : M|xf;u = 100 : 0 - 50 : 50, v/v) U tllEg^b 

1§T(28.8 mg, J»53%) tLrmtco 

!H NMR(CDCL3, 400MHZ) :51.25(3H, d, J=7. 3Hz), 1. 31-1. 37(2H, m), 1.46(9 

H, s), 1. 78-1. 85(5H, m), 2. 04-2. 09(1 H, m), 2.18(1 H, d,J=11.2Hz), 2.30 

(1H, m), 2. 59(1 H, d, J=11.2Hz), 2. 77(1 H, d, J=10. 8Hz), 3.10-3.15(2H, m 

), 3. 24(3H, s), 3.45(2H, d, J=13.7Hz), 3. 55(1 H, d, J=13. 7Hz), 3. 83(1 H, 

d, J=13.2Hz), 4.22(1 H, s), 6.51 (2H, dd, J=4.4, 9.3Hz), 6.86(2H, dd,J 

=8.8, 8.8Hz), 7.13(2H, d, J=8.0Hz), 7.39(2H, d, J=8.0Hz). 

(1 1 C) 4-[(4-7iWP7x-ib)7< 7 ]-N-p<51;U-N-(4-{[(3S)-3-p<51 

(1 1 B) -e^L/c(2S)-4-{4-[({4-[(4-7>'U^P7x-;U)77$ J ]*/$ 

t})\/'ftyWitert-Z?3L)[/ (28.8 mgN 0.053 mmoL) ^cV0 • • ̂ 9 > (2 mL) 

K'J7;U^PMI (2 mL) s^s-cap^ mmmmnTs m^xi 

0tP^I#L/co (10 mL) 

% b titcizN 1 7_KSHb-f K 'J 0 ATK;#>S £ JP x£ V 0 • • 

y * >xaHH L/Co 

A-e^ ;jii§u %bntc%^m^ 
£NH:> 'J tl fJlsjj =7 AO PV K 7 -f — (^^r+fV : MtxfJU \ $ J 

— ;U = 100 : 0 : 0 - 0 : 100 : 0 - 0 : 80 : 20, v/v/v) U tl§E@^b£-

(18.0 mgN J»77%) £ LT?#fc„ 

!H NMR(CDCL3, 400MHZ) :51.06(3H, d, J=6. 3Hz), 1. 32-1. 39(2H, m), 1.48(2 

H, d, J=11. 3Hz), 1. 74-1. 88(6H, m), 2. 31 (1H, m),2.77(2H, d, J=10.9Hz), 

2.95-2.99(3H, m), 3.24(3H, s), 3.47(1 H, m), 3.53(2H, s),6.51(2H, dd, 

J=4. 3, 9. 0Hz), 6. 86(2H, dd, J=8. 6, 8.6Hz), 7.12(2H, d, J=8. 3Hz), 7. 37 

(2H, d, J=8.3Hz). 

1 2>trans-N-X51>iU-4-[(5-7>'U^P t°'J V>-2—fJU)^^rV]-N-
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[3-p< fju-4-( =7 V y-\r f;u) 7 m -JU] ^ 

K 

[0214] (12 A) 4-(4-{[(trans-4-t n^*V)\s)tl)\stf—JU];7^ 

4-(4-T$ J -2-*3-)\,s<yV)\/) t^^Vy-l-tDlstfymtert-y'^Jls (1. 

00 gN 3.27 mmoL) N 4-t ^n^cW? (1.42 gN 9.85 

mmoL) N ik1t4-(4,6-V* h^>-1,3,5- K 'J TVy-2—fJU)-4-/^JU^JU 

7i\'J 0 ATKffit) (2.74 gs m.9 mmoL) K (35 mL) IZ 

mMLs ^xmmmwistco 
[0215] Ltc0 

'J • V h^77 

-f- (^^r+f> : M|X^;U = 100 : 0 - 0 : 100, v/v) U 

l=rt)£fifelIH* (1.04 g, W74%) £LT?#fc„ 

!H NMR(CDCL3, 400MHZ) :51.34(2H, m), 1.45(9H, s),1.67(2H, m), 2.01 (2H 

, d, J=12. 2Hz), 2.11 (2H, d, J=12.2Hz), 2.14-2.19(1 H, m),2.34(3H, s), 

2.35(4H, m), 3.38(4H, m), 3.40(2H, s), 3.64-3.69(1 H, m), 7.08(1H,s), 

7.17(1 H, d, J=8. 3Hz), 7. 26(1 H, d, J=8.3Hz), 7. 35(1 H, s). 

(1 2B) 4-{4-[({trans-4-[(5-7>/U^P kf'J Vy-2-'{ 9 • 

J]-2-p< \fs<z>Vy-i-^;u^>ilt 

ert-y^JU 

(1 2 A) "eii3sL/c4-(4-{[(trans-4-t )l/tf 
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If^^Vy-l-tlJl'tfymert-y'^Jls (950 

mgN 2.20 mmoL) ^y^JUtfUUA K (30 mL) b-0 

A (631 100 mgN 2.64 mmoL) £2jPa.fc0 ^-C30#^4f# Ltc<£, 2,5-$/* 

7^PL0|J^'> (320mg% 2.78 mmoL) £jbPa.N 100°C-e30| 

P^I#L/c0 L/c0 #$Jf 

£TK% tSffi#±M7KT-;$t;f^s A-?££&, ;Jli§U 

IE§4LTlMtl^f/c„ 'J • V h^77-f-

(^^Ht> : M|X^;U = 100 : 0 - 0 : 100, v/v) U tHEg^tl^t] 

(514 mgN W44%) £ LTt#/c0 

!H NMR(CDCL3, 400MHZ) : 5 1.42-1.51 (2H, m), 1.46(9H, s),1.80(2H, m), 2. 

04-2.08(2H, m), 2.24-2.31 (3H, m), 2.33(3H, s), 2.35(4H, m),3.38(4H, m 

), 3.40(2H, s), 4. 92-4.97(1H, m), 6.65(1H, dd, J=3.6, 9. 0Hz), 7.17(1H, 

d, J=8.3Hz), 7. 29-7. 34(2H, m), 7.39(1H, s), 7.46(1H, s), 7.97(1H, d, 

J=3.6Hz). 

(1 2C) 4-{4-[x5L;K{trans-4-[(5-7>'U^P kf'J Vy-2-'(Jls)J 

(1 2B) 4-{4-[({trans-4-[(5-7JU:*P tf'J y>-2-^'j^);7^ 

Vlltert-y-fJU (48 mgN 0.0911 mmoL) ^kV fJU^JUA T7 $ K (10 

mL) h 'J 0 A (631 10 mgN 0.182 mmoL) ^JPx/co M 

^-C30#^4f#Lfc^ 3^<bi^ (15MLN 0.182mmoL) 

mmmmnTs mocxwfimnLtc0 

L/CO 

@l?7"?y7A«, ;1®U dft 

£:> 'J PV VO^D -i — (^^-y-y : ^11x^^ = 100 : 0 - 7 

5:25, v/v) (50 mg, J»100%) 

t. LTt#/c0 
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!H NMR(CDCL3, 400MHZ) :81.09(3H, t, J=7.1Hz), 1.13(1H,m), 1.28(1 H, m) 

, 1.47 (9H, s), 1. 73-1. 77 (4H, m), 2. 08-2.16(3H, m), 2.38(3H, s),2.42(4 

H, m), 3.44(4H, m), 3.48(2H, s), 3.71 (2H, q, J=7. 1Hz), 4.83-4. 90(1 H, 

m), 6. 56(1 H, dd, J=3. 5, 9.0Hz), 6. 93(1 H, d, J=8.2Hz), 6. 94(1 H, s), 7.2 

4-7. 28(1 H, m), 7. 32(1 H, d, J=7.5Hz), 7. 94(1 H, d, J=3.5Hz). 

(1 2D) trans-N-Xf JU-4-[ (5-7 JU:*P tf'J ̂  >-2-^1,);* ̂ >]-N-[3 

$ K 

(1 2C) -e^L/c4-{4-[x51;K{trans-4-[(5-7;U^P tf'J Vy-2-^fJU 

-l-^v/U^ylltert-yfJU (50 mgN 0.0901 mmoL) ^cVOUU^^y (2 mL 

) izmMLs h'jyjutnmm d mD mmmmnTs 
xmmmwLtc0 

[0216] hJUxy (10 mL) 7Ltc{$ts /#£S^MJ±BaS; LTt# tl 

izs K 'j otiti^y^pp^^ yx$&& u 

tco u 

5§&£}mj±f^LT*I£/£$l£?#fc„ %btitc%^m^mv) ±)?)\s±)^ 

AO P?h ̂ 7 7 -f — (^^y-y : MtxfJU \ tO J —;u = 100 : 0 : 0 - 0 

: 100 : 0 - 0 : 90 : 10, v/v/v) U tl§E@JU7 7 

X^ISgl (40 mgN W98%) tLX%tc0 

!H NMR(CDCL3, 400MHZ) :51.09(3H, t, J=7.0Hz), 1. 13(1 H, m), 1.72-1.76(5 

H, m), 2.09-2.12(3H, m), 2.37(3H, s), 2.68(4H, m), 3.12(4H, m), 3.54(2 

H, s), 3. 71 (2H, q, J=7.0Hz), 4. 82-4. 89(1 H, m), 6. 56(1 H, dd, J=3. 5, 9. 0 

Hz), 6.91-6.95(2H, m), 7.22-7.34(2H, m), 7.94(1H, d, J=3.1 Hz). 

<^MM 1 3>trans-4-[(5-7;U^P t°'J V y-2-'f ;U)^^ri>]-N-[3-p< fJU 

-4-( V >-1—T )\y^ 7-)\>)D x -;U]-N-7°P \f)\>VO P^^r+f yt)J\stf 

K 



WO 2012/043445 76 PCT/JP2011/071830 

CH3 

[0217] ( 1 3 A) 4-{4-[({trans-4-[(5-7>/U^P kf'J Vy-2-'(Jl/) 2 • 

^^riyJ\y}tU\yts-J\y)(7°U L°JU) T $ J >2-* > V)\>} t°^^Vy-1~ 

^JU/IOIItert-y^JU 

(1 2B) -e^L/c4-{4-[({trans-4-[(5-7;U^P tf'J ^y-2-^fJU)^ 

**/]*/<? J t°^^Vy-i-

Vlltert-y-fJU (100 mgN 0.190 mmoL) tti?fJU^JUA T7 $ K (10 

mL) TK^'fb:'- K 'J 0 A (631 15 mgN 0.379 mmoL) £flPx.7c0 M 

^T30£f^I#L/c^ 1-a-K7°PA> (37^L, 0.379 mm 

oD mmmmnTs i00<c-e2^m^L^„ 
jp^ L/CO 

MML, mm 
o 'J PV h^77 -r — (^^r+f> : M|xf;u = 100 

: 0 - 70: 30, v/v) U ^IIE@ (100 mg, JR 

>£93%) ^LTtf/co 

MS(ESI) m/z: 569 (M+H)+. 

(1 3 B) trans-4-[(5-7;U^P £°'J ^ >-2-^ ;U)^^r^]-N-[3-p< f;U-4-( 

>-1—r ;up< f;u)7 x- ;U]-N-7°P p^^p+f 

$ K 
(1 3 A) -e^L/c4-{4-[({trans-4-[(5-7;U^P tf'J ̂ >-2-^;U)^ 

3f*>]*>£ p^^pi>>'U}^>'U/K->'U)(70p kf;i/)7$ y ]-2-p<51;u^>y;u} tf 

^^Vy-l-jjJlstfyMtert-y'^Jls (100 mgN 0.176mmoL) Z*/? an * $ > 
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(5 mL) CML, (2 mL) 

s ^^"e20#rP^I^L/co (10 mL) £jQ;i/c^ 

mmzLzmbtitcmmz, m&miti- MWM* 
vouufpyHH L tc0 izRii^ 

A;]I3§U ?#£*lfc5|fi£ 

$!$)£ N hh> 'J ^JU^A^ P V h^77-f - (^^r+fV : MtxfJU : 

* 0 y-;u = 100 : 0 : 0 - 0 : 100 : 0 - 0 : 90 : 10, v/v/v) X'WMLs *I§E@ 

(58 mgN W70%) tLXmtc0 

!H NMR(CDCL3, 400MHZ) :S0.87(3H, t, J=7. 4Hz), 1. 09-1. 16(2H, m), 1.46-1 

. 55(2H, m), 1.73-1.77(4H, m), 2.09-2.17(3H, m),2.37(3H, s), 2.45(4H, 

m), 2. 90(4H, m), 3.46(2H, s), 3. 61(2H, t, J=7.4Hz), 4. 82-4. 90(1H, m), 

6. 55(1 H, dd, J=3. 5, 9.0), 6. 92(1 H, d, J=7.0Hz), 6. 93(1 H, s), 7. 24-7. 28 

(1H, m), 7.33(1 H, d, J=8.6Hz), 7. 94(1 H, d, J=3.1Hz). 

<^»J1 4>trans-4-[(5-7;U^P t°'J V>-2—fJU)^^rV]-N-(2-/ K^r 

:> X 7-JU)-N-[3- 7-J1/-4- (=7 V y-1 —T JU * 7-)U) 7 x - JU] :> 0 P ̂  =¥ 

[0218] ( 1 4 A) 4-{4-[({trans-4-[(5-7>/U^P tf'J 5/>-2-'P 

2-* J y2-^7-)\y^<yV)\y} ¥*=? 

(1 2B) xm^Lfc4-{4-[({trans-4-[(5-7)U^Utf'jV>-2-^)U)^ 

OCH3 
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Vlttert-y-fJU (78 mgN 0.148 mmoL) ^ T7 $ K (10 

mL) K 'J 0 A (631 12 mgN 0.296 mmoL) nd]\\Xtc0 M 

^/mT'30^^^^ L7c?j|N 2-7" P^Ex-^JU;^-fJUx —-fJU (28 

ML, 0.296 mmoL) 60°CT20tP^I# L/c0 K 

iti®mz7k%i]QX, Mm^mt^7-)\yx^Ltc0 

7KT-;$t;f^s W.;Jli§U }g®£}$J±^£ LTfl 

£$!$)£ ?#£«, 'J ~hf)\/~h=7A.C> P7 W^D -T — (^^T+fV : gfe 

I|xf;u = 100 : 0 - 50 : 50, v/v) T*tii U tl§E@ 

(60 mgN W69%) £ LT%tc0 

!H NMR(CDCL3, 400MHZ): 5 1.06-1. 16(2H, m), 1.47(9H, s), 1. 75-1. 77(4H, m) 

, 2.10-2.21 (3H, m), 2.37(3H, s), 2.41(4H, m), 3.31 (3H, S),3.44(4H, m) 

, 3.47(2H, s), 3. 51 (2H, t, J=5.9Hz), 3. 61 (2H, t, J=5. 9Hz), 4. 84-4. 89(1 

H, m), 6.56(1 H, dd, J=3.5, 9.0Hz), 6.97(1 H, d, J=7.5Hz), 6.99(1H,s), 

7.18-7. 25(1H, m), 7. 30(1 H, d, J=7.5Hz), 7. 94(1 H, d, J=3.1Hz). 

(1 4B) trans-4-[(5-7;U^P tf'J ̂ >-2-^;U)^^r^]-N-(2-p< h^>X 

7-)U)-N-[3-7-)1/-4-(=7 V y-1 ->T JU* 7-JU) 7 x -JU] :> 0 P ̂ ^+t > 

fiJIs%•+}-$. K 

(1 4 A) T^L/c4-{4-[({trans-4-[(5-7>'U^P t°'J Vy-l-OV)^ 

U^^riyJ\y}tlJ\yts-J\y)(2-?i h^r<>IfJb)7$;]-2-^M> 

is)\/} y-]~t})\/'ftyWitert-Z?3L)[/ (60 mgN 0.103mmoL) 

*$y (5 mL) KIJ7>»U^PMI (2 mL) MHH 

HIT, 
[0219] Ky (10 mL) Xtc^. LTt#tltc^M/^ 

K 'j oA7kmfa%i]QX, titi^y^pp^^ >*eaai u 
tco u 

5§&£}mj±f^LT*I£/£$l£?#fc„ %btitc%^m^mv) ±)?)\s±)^ 

A^P7 h ^77 -f — (^^r+fV : MtxfJU \ $ J — JU = 100 : 0 : 0 - 0 

: 100 : 0 - 0 : 90 : 10, v/v/v) T*iii U tl§E@7^1/7 7 
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(41 mgN W82%) tLX%tc0 

!H NMR(CDCL3, 400MHZ): 5 1.07-1. 17(2H, m), 1. 71-1. 77(4H,m), 2.08-2.12(2 

H, m), 2.16-2.23(1 H, m), 2.37(3H, s), 2.45(4H, m), 2.90(4H, m),3.31(3 

H, s), 3.45(2H, s), 3.50(2H, t, J=5.9Hz), 3.84(2H, t, J=5.9Hz), 4.82-4 

. 90(1 H, m), 6. 56(1 H, dd, J=3. 5, 9.0Hz), 6. 97(1 H, d, J=7.4Hz), 6. 98(1 H 

, s), 7. 24-7. 29(1 H, m), 7. 32(1 H, d, J=7.4Hz), 7. 94(1 H, d, J=3.1Hz). 

1 5 > trans-4-[(5-7>/U^P tf'J ̂ >-2—T;U)^^ri>]-N—T V7°P 

t°;u-N-[3-p< f;u-4-( =7 V y-\ ->r )\s* 7-)\y) 7 x - JU] u^^+tyti 

[0220] ( 1 5 A) 4-[4-(^ 77°P 7 )-2-p< t°^^y>-1-

4-(4-T7$e^yy-i-^ju^yittert-y^u (15 

0 gN 0.491 mmoL) N 2-p< h :> 7° P ̂  > (0.070 mL% 0.735 mmoL) N ( 

0. 042 mLN 0.735 mmoL) N K 'J Tiz h ̂ r:>7K^'fbtf\r!7^:^ h 'J 0 A(155 mgN 

0.735 mmol)£N 1,2-i/^PPi^> (35 mL) U ^-C120^if# 

Ltc o 

[0221] K 'J JUT 

fflttL/co ^7K^Jt^7"^ v 7 AT&'Jiu ;Jl 

J^7A^P7h^77^ - (^^r+fV : M£xf,/U = 100 : 0 - 85 : 15, v/v 

) xmmu d87 mg, J»«) t[,xm 
tc o 

H3C CH3 
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1H NMR(CDCL3, 400MHZ): 81.20(6H, d, J=6.7Hz), 1.45(9H, s),2.28(3H, s), 

2.35(4H, m), 3.34(2H, s), 3.38(4H, m), 3.57-3.64(1 H, m), 6.37(1H,dd, 

J=2.4, 8.2Hz), 6.41 (1H, d, J=2.4Hz), 6. 98(1 H, d, J=8.2Hz). 

(1 5 B) trans-4-[(5-7>/U^P bf'J is >-2-'(Jl,) 

trans-4-L (1.51g% 0.0104 moL) N N, 

N-y^fjU/l-NjUAT7^ W-tert-7^JU7-tz$—Jls (4.99 mls 0.0208 mmoL 

) K;ux> (50 mL) CML, MHH80°C-e60tP^I# L/c0 

;Jli§U LTS trans 

-4-*/9 n^^V-y tl Jlstfymtert-y'TJlsZ (0.960 gs JR$ 46J0&fe>W$] 

If L Tt#/c0 

[0222] t#£>tl/ctrans-4-:>^ >2] JU^>I|tert-7"5^1/(760 mgN 3.79 mm 

oD^^^U/I^UA^ K (50 mLMC;#$?U TRU^ K 'J 0 A (631 290 m 

gs 7. 58 mmoL)% £2JP*.N ^-C30#4f# 2, 5-V7 U tf 

'J^>(440 mgN 3.79 mmoL) £jbPa.N 100°C-e20tP^I# Lfc0 KJ&mZ7k%l]Q 

:MMLs ;#I^;)iE;iULT!M4i^i/c0 

'J A^fJ^7A^P7 h h^77 -T - (^^r+fV : M|x 

f JU = 100 : 0 - 95 : 5, v/v) U *I§E@(511 

mgN J»45%) LT?#fc0 

!H NMR(CDCL3, 400MHZ) : § 1. 44(9H, s), 1.60(2H, m), 1. 64-1. 75(1 H, m), 1.8 

7-1. 99(1H, m), 2. 03(2H, dd, J=2. 5, 12.7Hz), 2. 16-2. 26(3H, m), 4.87-4.9 

3(1 H, m), 6. 64(1 H, dd, J=3. 9, 9.3Hz), 7. 29-7. 33(1 H, m), 7. 96(1 H, d,J= 

3.9Hz). 

(1 5C) 4-{4-[({trans-4-[(5-7;U^P t0|J^>-2-^;U)^^^]^^P 

V7°P tfJU) T7 $ 7 ]-2 ~P< > ̂ JU} 

-l-^JU/IOIItert-yfJU 
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(1 5B) -e^L/ctrans-4-[(5-7;U^P fcf'J Vy-l-^i 0 

+ Iltert-y^JU (511 mgN 1.73 mmoL) ^VOUU^^>y{ 

5 mL)Ci§|L, K'J7;U^PMI (2 mL) £0°CTJP;L MHHgim~K 20# 

P^I#L/c0 (10 mL) £jQ;i/c^ f£'Jt 

LT, trans-4-[(5-7>/U^P fcf'J ^ >-2—T ;U)^^ri>]i>^ 

(310 mgN J]X^74%) ^ LTt#/c0 f§btl/ctrans-4-[(5-

7;u^p fcf'J y >-2—r ;u)^^ri>]i>^ P^^rHt>^;U/K>I|(310mgN 0.892 

mmol)£^PPp<^> (5 mL) U ^^'JJU^P'J K (235 /JbLs 2 

.68 mmo L) N f&&w<D*/* TJlsfcJlsAT $ K£0 "CTJP;^ 

^T30£f^I#L/co 5§&£)mj±f^LT?#£ftfca>S^ VOuu**> 
y (15 mL) IZfeMU (5 A) L/c4-[4-(^ V 7°P tfJUT7 $ J )-2-p< 

tf^;7'>?>-1-^>/U^\>||tert-7"5l>'U (113 mgN 0. 325mmo L) 

£ K 'J xfjUT7$ > (125 y,L% 0.892 mmoL) £0 "CTJP;^ 

^T10tP^I#L/c„ 

[0223] ^T^K^JP;^ WM£^PPP<^>TffltJHL/co #$Jf 

zmm&tk?KT}$t}#^, V;JtiiL, 

'J p v h y 

77^" (^^Ht> : M|xf;u = 100 : 0 - 50 : 50, v/v) T*tii U tl§E@ 

(130 mgN JM69%) ,>: LT?#fc0 

!H NMR(CDCL3, 400MHZ) :51.03(6H, d, J=5.9Hz), 1.08(1H,m), 1.20-1.24(1 

H, m), 1. 47(9H, s), 1.73(3H, m), 1. 92-2. 01(3H, m), 2. 07-2. 10(1H, m), 2 

. 37(3H, s), 2.43(4H, m), 3.45(4H, m), 3.50(2H, d, J=10.6Hz), 4.82-4.8 

9(1 H, m), 4. 94-5. 01 (1H, m), 6. 55(1 H, dd, J=3. 5, 9.0Hz), 6.88(2H, m), 7 

. 23-7. 28(1 H, m), 7. 32(1 H, d, J=8.6Hz), 7. 94(1 H, d, J=3.2Hz). 

(1 5D) trans-4-[(5-7;U^P £°'J Vy~2—f J\y)^^V]-N-(^ V7°P tf 

;U)-N-[3-P< 3-)\s-4-(y-\-'r;UP< f;u) 7 x -)\,~\vo n^^r+tyti 

K 

(1 5C) 4-{4-[({trans-4-[(5-7;U^P tf'J y>-2-^;U)^ 
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*>]*>£ V7°P t°;u) T7 $ y ]-2-p< 

} >-1-^;U/1OI|tert-7"5l>'Kl30 mgN 0. 229mmo L) £ */ ^7 p p $ 

>(5 mL)[:;ML, K'J7JU:*PM£ (2 mL) £0°C-eJP;L MHHgim~K 

20|^m^L/co J5J^ChJUx> (10 mL) L 

Tt#^tl/cglztJCN 1 -f K 'J £ A7K;#^£ JP ̂  #$$)^^>^PP 

^ * >xaHH L/Co 

SS4& ;Jl3§U ?#e>tifc*I£/£$i£NH 

:> 'J A^J^7A^P7 h^77 -f - (^^T+fV : MtxfJU : * ̂  7-JU 

= 100 : 0 : 0 - 0 : 100 : 0 - 0 : 90 : 10, v/v/v) "e^ U *I§E@ 

(101 mgN W93%) tLX%tc0 

!H NMR(CDCL3, 400MHZ): 51.03(6H, d, J=4.7Hz), 1. 09(1 H, m), 1. 20-1. 22(1 H 

, m), 1.45(1H, d, J=10.2Hz), 1.73(3H, m), 1.93-2.02(2H, m),2.07-2.10( 

1H, m), 2.38(3H, s), 2.45(4H, m), 2.91 (4H, m), 3.48(2H, d, J=8.6Hz),4 

. 82-4. 89(1 H, m), 4. 94-5. 01 (1H, m), 6. 55(1 H, dd, J=3. 9, 9.4Hz), 6.88(2 

H, m), 7. 23-7. 31 (1H, m), 7. 33(1 H, d, J=8.6Hz), 7. 94(1 H, d, J=3.2Hz). 

1 6 >[3-({trans-4-[p< f JU(3-p< f JU-4-{[(3S)-3-p< 7~)l 

>-1 —T JU] * 7-)l} 7 x - JU) tl JUA'^E -f )\s~\ V 0 P isJU} ̂  V) 7 x ~ )l> 

[0224] (1 6A) (2S)-4-{4-[({trans-4-[3-(2-X h^r W + Jl/)7x; ̂  

vYsO Jyi-^7-)\y^<yV)\y}-2-^7-

(2 A) -e^L/c(2S)-4-(4-{[(cis-4-t KP^r^^^P^^rVJU)tlJU 

- JU] (3-)\s) y $ y }-2-p< 3-)\ys< y V;u)-2-p< fju =? V y-\-t jutf 
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ylttert-y-^JU (4.48g% 9.76 mmoL) £ hJUxy (50 mL) 3-L 

KP^r:>7 x ~JU!/Eji£x-31>/U (1.76 gN 9.76 mmo L) £ V I7 J ^ b > K 'J 7" 

^Jl/TisXTis^y (3.92 mL% 14.6 mmoL) £^-C2JP^ 2JP$tiI3fcLT10^¥ 

mwLtc „ 

[0225] £ L T % btltctmtkV 'J ~hf)\/~h=7l\9 P?h V 

=7? 4 — (^*V-y : M|x^;u = 80 : 20 - 50 : 50, v/v) U tl§E@ 

(2.13 g, J»35%) tLXmtco 

!H NMR(CDCL3, 400MHZ) : 8 1. 06-1. 23(2H, m), 1.23(3H, d,J=7.0Hz), 1.25(3 

H, 7, J=7.0Hz), 1.47(9H, s), 1.63-1.84(4H, m), 2.04 (1H, m),2.07-2.15 

(2H, m), 2.17-2.29(2H, m), 2.39(3H, s), 2.60 (1H, d, J=11.0Hz), 2.74( 

1H, d, J=11. 7Hz), 3.09 (1H, m), 3.24(3H, s), 3.43(2H, s), 3.54(2H, s) 

, 3. 82(1 H, d, J=13. 3Hz), 4. 14(2H, q, J=7.0Hz), 4. 11-4. 27(2H, m), 6.70-

6. 79(2H, m), 6. 82(1 H, d, J=7.8Hz), 6. 92-6. 99(2H, m), 7.18(1 H, t, J=7. 8 

Hz), 7. 32(1 H, d,J=8.2Hz). 

(1 6B) [3-({trans-4-[p<fJU(3-p<fJU-4-{[(3S)-3-p<fJUL°^y>-1 

( )\s~\ * 7-)\y} 7 X - JU) tl JUA'^E -f )\s~\ V 0 • isjuj ̂  V) 7 x ~ JUM 

ItxfJU 
(1 6 A) -e^L/c(2S)-4-{4-[({trans-4-[3-(2-x K^^-2-^^r^x 

7-)\y) 7xy^i/]i/^7 U^V)\y} tlJ\y^-)\s) (p< fJU) 7 $ J >2-* 

yV)\y}-2-^7-)\y^^^Vy-\-t)\y^ymer\-y7-)\y (1.06g, 1.71 mmoL 

) JkVOUUtfy (8 mL) KIJ7>»U^PMI (2 mL) 

^xmmmwistco 
[0226] £NH:> 'J tf)\stz>AO • V K 

^77-f — (^*V-y : M|x^;u = 80 : 20 - 0 : 100, v/v) U tl§E 

(696 mg, J»78%) £LT?#fc„ 

!H NMR(CDCL3, 400MHZ): 51.04(3H, d, J=6. 3Hz), 1. 08-1. 21 (2H, m), 1.25(3H 

, t, J=7.2Hz), 1.54-1.84(6H, m), 2. 01-2.17(3H, m),2.26(1H, m), 2.38(3 

H, s), 2.70-2.81 (2H, m), 2.82-3.02(3H, m), 3.23(3H, s),3.45(2H, s), 3 
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. 54(2H, s), 4. 09-4. 22(3H, m), 6. 70-6. 79(2H, m), 6. 82(1 H, d,J=7.8Hz), 

6. 92-6. 99(2H, m), 7.18(1 H, t, J=8.0Hz), 7. 33(1 H, d, J=8.2Hz). 

MS(ESI) m/z: 522 (M+H)+. 

(1 6C) [3-({trans-4-[p<5l>iK3-p<5l>iU-4-{[(3S)-3-p<5l>iUt0^^y>-1 

—f JU] * 7-)l} 7 x - JU) tl -f JU] s> £ • ̂  VJUj # * *» 7 x ~ JUW 

ItxfjU instill 
(1 6B) -e^L/c[3-({trans-4-[p<51>iK3-p<51>iU-4-{[(3S)-3-p<51>iU 

7 y >-1 --f JU] /• 7-)\y} 7 X - JU) ^ -f JU] */ 0 • VM J ̂  V) 

7 x ~ JUll'FltxfJU (631 mgN 1.21mmoL) (4 mL) ^;7j< (1 mL 

) CitSL, 2*l£±£It (605 MLN 1.21mmoL) -78 "CtCLT 

^ fc0 c ti £ tc £ y *I§E @ a<Hb£-
(623 mgN J»92%) tLXmtz0 

MS(ESI) m/z: 522 (M+H)+. 

1 7 >[3-({trans-4-[p< TM3-* fJU-4-{[(3S)-3-p< 7~)l 

y-1—f U^^rSyJU}^-^rSy)y J1-JU 

]MI RXft(DikMik 

[0227] (1 7 A) [3-({trans-4-[p<5l>iK3-p<5l>iU-4-{[(3S)-3-p<5l>iUt0^^y>-1 

-'f )\s~\ * 7-)\y} 7 X - J\y) tl JUA^ -f JU] s> £ • ̂  VJUj # * *» 7 x ~ JUW 

II 
(1 6 A) -e^L/c(2S)-4-{4-[({trans-4-[3-(2-x K^^-2-^^r^x 

fJU) 7xy^i/]i/^7 U^V)\y} tlJlyts-)\s) (/• fJU) 7 $ J >2-* 

>'V>'U}-2-p< 5lJUt:0/><;7'>?>-1-^>'U^\>Ittert-7"5l>'U (1.06g% 1.71 mmoL 

) £x^y— ;u (20 mL) tC;#$?U 2^1^7X11^^" K 'J ^ ATK;#>S (4.3 mL 
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, 8.6 mmoL) Z^Xl]60 "CXI Ltca J5^;#>SaM/5£MJ± 

raiLx%btitcfefoTK;#>S£ JP ̂  MWM^W. 
x^;i/-eaai Ltco #$Jf h 'J ;Jli§U 

40 mL) 

[0228] £0DS:> 'J ttfJUt ̂  AO • V K 

^77-f — (TK : P<^y-;u = 100 : 0 - 0 : 100, v/v) U tllEg^b 

^tl^Sfe7t^7 7^M (790 mgN W94%) £ LX%tc0 

!H NMR(CD30D, 400MHZ) : 8 0. 99-1.12(2H, m), 1. 31 (3H, d,J=6.7Hz), 1.59-1 

. 73(2H, m), 1. 73-1. 83(2H, m), 2.04-2.15(2H, m), 2.22-2.35(2H,m), 2.44 

(3H, s), 2.49(1 H, m), 3.02(2H, d, J=12.3Hz), 3.17(1 H, m), 3.21 (3H, s) 

, 3.32-3.44(2H, m), 3.53(2H, s), 3.69(2H, s), 4.19(1 H, m), 6.71-6.86(3 

H, m), 7. 08-7. 22(3H, m), 7.42(1 H, d, J=8.2Hz). 

MS(ESI) m/z: 494 (M+H)+. 

(1 7 B) [3-({trans-4-[p<f JU(3-p<f JU-4-{[(3S)-3-p<f JUL°^y>-1 

-'( )\s~\ * 7-)\y} 7 X - JU) tl JUA'^E -f )\s~\ V 0 • isjuj ̂  V) 7 x ~ JUM 

II iHItiH 

(1 7 A) -e^L/c[3-({trans-4-[p<51>iK3-p<51>iU-4-{[(3S)-3-p<51>iU 

=j Vy-\r ;u]* 7 x -JU) t JUA^E-f JU]s> 0 • ̂ t *» 

7x~>/U]i/Flt (680 mgN 1.38 mmoL) (3 mL) ^ITK (3 mL) tC 

;#$?U 2^1^11 (689 ixL, 1.38 mmoL) £^-C2JD^ -78 

zti£iz j: y *I§E@ £ 

fifeHH* (728 mgN J»100%) t LT?#fc„ 

MS(ESI) m/z: 494 (M+H)+. 

1 8 >[3-({trans-4-[p< TM3-* fJU-4-{[(3S)-3-p< 7~)l 

y-ir ;u] f;u} 7 x - JU) t JUA^ -f JU] S> ? • ̂  :>JU} t * *» 7 x - JU 

]MI^ v 7°P tfju 
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!H NMR(CDCL3, 400MHZ): 51. 10-1. 20(2H, m), 1. 64-1. 77(3H, m), 2. 08(2H, d, 

J=9.4Hz), 2.23-2.29(2H, m), 2.38(3H, s), 2.45(4H, m), 2.91(4H,m), 3.2 

3(3H, s), 3.46(2H, s), 4.10-4.14(1 H, m), 6.76(2H, d, J=9.0Hz), 6.94(1 

H, d, J=7. 9Hz), 6. 95(1 H, s), 7.18(2H, d, J=9.0Hz), 7. 33(1 H, d, J=7. 9Hz 

). 

2 0 >trans-4-(4-VT J 7xM^)-N-^ fJU-N-[3-p< fJU-4-( tf 

K 

!H NMR(CDCL3, 400MHZ): 5 1.16-1. 24(2H, m), 1. 68-1. 90(4H, m), 2.10(2H, d, 

J=10.2Hz), 2.25-2.33(1 H, s), 2.38(3H, s), 2.45(4H, m), 2.90(4H,m), 3 

. 23(3H, s), 3.46(2H, s), 4.22-4.27(1 H, m), 6.86(2H, d, J=8.7Hz), 6.94 

(1H, d, J=8. 3Hz), 6. 95(1 H, s), 7. 34(1 H, d, J=7.3Hz), 7. 53(1 H, d, J=8. 7 

Hz). 

1 >2-p<f JU-2-[3-({trans-4-[p<f JU(3-p<f JU-4-{[(3S)-3-p< 

3-)\s =jvy-\r ;u]* y x -;u) ti)\ss<zE -r ;u]o • ̂ t 
^rf>)7x-;u]7°p 

!H NMR(CDCL3, 400MHZ) : 8 7.28-7.25 (2H, m), 7.21 (1H, s),7.07-7.04 (1H, 

m), 6.94 (1H, d, J = 8 Hz), 6.77 (1H, s), 6.74-6.72 (1H, m),4.20-4.1 

3 (1H, m), 3.79-3.75 (2H, m), 3.67-3.61 (2H, m), 3.49 (2H, s), 3.25(3 

H, s), 2.45-2.42 (4H, m), 2.16-2.04 (4H, m), 1.61-1.58 (7H, m), 1.54 

(6H, s), 1. 25 (3H, s). 

<^»J2 2 >t rans-4-[ (2-i> T J L° 'J Vy-4—f fJU-N-(3 

-/• f;u-4-{[(3S)-3-p< 3-)i> y-\-'r ;u]p< f;u} 71^)^^^ 
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H ri? .N_CH, 9MCN 

N CH3 r"S 

CH3 

[0233] (2 2 A) (2S) -4- {4-[({trans-4-[(2—-4-

*>]*/<? J] - 2 - - 2 -

* 7-V y - 1 - ^;U/^>I|tert -

(4 A) "ei^sL/c(2S)-4-(4-{[(trans - 4-L KP^f P^3fs>Jl/)*J 

;U/1f-;u](f;u) T7$ y }-2-p< >y;u)-2-p< fju^y >-1 -ti)V 
/is yMtert-y^JU (100mgN 0.21 mmoL) £N, N-S/.X T7 $ K (1.5 

mL) izmmu* frmikJ- h'J^A (631 16 mgN 0.42 mmo L) ^0°CT'JP^.s 20 
2-*> 7 J -4-- h P tr'J y > (97 mg, 0. 65 mmo L) £ Jp^_N 

1.50#PP^I^L/co 

[0234] 0°ctc;^ip^N 

ilx^;u-eaaiL/co K u ^A-eig 
tiks ;jiiiu cti^> 'j 

^•?h^77< - (^^r+fV : M£xf,/U = 80 : 20 - 50 : 50, v/v) 

Ls (100 mg, t[,xmtc0 

!H NMR(CDCL3, 400MHZ) : 8 1. 28-1. 20(5H, m), 1.47(9H, s), 1. 86-1. 72(4H, m 

), 2.14-2.00(3H, m), 2. 30-2. 20(2H, m), 2.40(3H, s), 2. 63-2. 58(1 H, m), 

2. 76-2. 71 (1H, m), 3.13-3. 04(1 H, m), 3.25(3H, s), 3.44(2H, s), 3. 86-3. 7 

9(1 H, m), 4.34-4.19(2H, m), 6. 91 (1H, dd, J=5.8Hz, 2.5Hz), 6.99-6.95(2 

H,m), 7.12(1 H, d, J=2.5Hz), 7.33(1 H, d, J=7.9Hz), 8.46(1 H, d, J=5.8Hz 

). 

(2 2 B) t r ans-4-[(2->:Py hf'J V y-4-J JU);t^>]-N-p< fJU-N-(3-p< 

7- Ju--4--{[ (3S)-3--7- JU t°^ =7 V y -1 ->r JU] * 7- JU} 7 x -JU) *> 0 P ̂ ^tt 

ytDis/F^+fs. K 
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(2 2 A) -e^L/c(2S) - 4- {4 - [({trans - 4 - [(2 - £°'JV'y -

4- -f y] -2-

y •¥)[/} - 2 - - 1 - >I£tert - (100mgN 0.178 

mmo L) ncVOUU^^y (1 mL) tC;#$? U VX)~P MuWWi (0.5 mL) £ 

[0235] M£xfju£JQX/C^C 

s ^^n^2^^7K@t{b^ K u 7 ATK;#^ 

Hi> "J ^JU^A^ PV h 7 -f — (MtxfJU : p< $ J — ;u = 100 : 0 -

90:10, v/v) -e*t^u (75 mg, J»9U) ^LTt# 

tCo 

!H NMR(CD30D, 400MHZ) :51.03(3H, d, J=6. 3Hz), 1. 09-1.19(2H, m), 1.65-1 

. 86(5H, m), 2.05-2.15(3H, m), 2.26-2.34(1 H, m),2.42(3H, s), 2.73-2.85 

(4H, m), 2. 90-2. 94(1 H, m), 3.22(3H, s), 3.52(2H, s), 4.44-4. 52(1 H, m), 

7. 08(1 H, d, J=8. 0Hz), 7.13(1 H, s), 7.17(1 H, dd, J=6.1 Hz, 2. 8Hz), 7.39 

(1H, d, J=8. 0Hz), 7.43(1 H, d, J=2.8Hz), 8.42(1 H, d, J=6.1Hz). 

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

(2 2 C) t r ans-4-[(2->:Py tf'J V >-4->T JU):*^>]-N-p< fJU-N-(3-p< 

7-) V-4-- {[ (3S) -3-- 7-) U t° ̂  =7 V y -1 —r ) U ] * 7-J U} 7 X -J U) :> o P ̂  ̂ tt 

K ±^il±^ 
(2 2 B) -e i^iL/ctr ans-4-[(2->:Py t°'J Vy-4—f )U)^^rV]-N-/ 

f;u-N-(3-p< f;u-4-{[(3S)-3-p< 3-)\s ¥*=7*/ >-WJU]P< fju} 71 _;u) 
$ K (390 mgN 0.85 mmoL) (5 mL) 

t7k (20 mL) IZfeMU (850 ^L, 0.85 mmoL) -

78°c tc LT fc0 c ti £ tc j; y ^ ^ ^ *i 
§E@G<Htl=r^£fifelIH* (414 mgN J»99%) LTt#/c„ 
MS(ESI) m/z: 462(M+H)+. 

2 3 >trans-4-[4-7;U^ P-3-( t K P fJU) 7x7 ̂ >]-N-
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fJU-N-(3-p< f JU-4-{[(3S)-3-p< 3-)\s >-WJU]p< 3-)\s} 7iiJb 

)V0 $ K 

[0236] ( 2 3 A) (2S)-4-{4-[({trans-4-[4-7>/U^P-3-(p< K 

y Jy2-^7-)\y^<yV)\y}-2-

*7-)\s]d'<^vy-\--h)\s-if>yWL\ex\-y7-)\s 

(2 A) -e^L/c(2S)-4-(4-{[(cis-4-t KP^>^>?P^*V)\s)tl)\stf 

-;u](p< 7-)\y) T$ J }-2-p< >y;u)-2-p< ^y >-1 -tjutf y 

Iltert-y'^JU (1.60g% 3.49 mmoL) £ hJUi> (50 mL) 2-7JU 

^P-5-t KP^r'v^/Sx^II^ (592 mgN 3.49 mmoL) tVTJ^^l/y 

K 'J (1.68 mL% 6.28 mmoL) 2JD$tiI3fc LT5 

BmimLtco 
L T ?# btl 'J tl ?JUt 7A^P7h^ 

77^" : M|x^;u = 80 : 20 - 50 : 50, v/v) U tl§E@ 

(829 mgN JM39%) £LTt#/co 

!H NMR(CDCL3, 400MHZ) : 8 1. 06-1. 26(2H, m), 1.23(3H, d,J=6.7Hz), 1.47(9 

H, s), 1.49-1. 84(4H, m), 1. 98-2. 31 (5H, m), 2.39(3H, s),2.60(1H, m), 2 

. 73(1 H, m), 3. 08(1 H, m), 3.23(3H, s), 3.43(2H, s), 3. 78-3. 86(1 H, m), 3 

.90(3H, s), 4.13(1H, m), 4.22(1H, m), 6.92-7.06(4H, m), 7.29-7.38(2H, 

m). 

(2 3 B) (2S)-4-{4-[({trans-4-[4-7>/U^P-3-(t + jl/)7x7 

^juif^^vy-i-tjji'tfyMtert-y'^jis 
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(2 3 A) -e^L/c(2S)-4-{4-[({trans-4-[4-7;U^P-3-(p< h*Vtl)\s 

D JL J 9 U^V)\y} tUUt^-JU) (P< 7-)\y) >2-* J-)\s 

^<yV)[/}-2-?( (414mg% 0.678 mm 

oL) ^rh7t; h"P77> (20 mL) 'J 1\T )\z^. — 0 A L K 'J 

K (77. 2 mgN 2.03 mmoL) £0°C-eJP;u rCXlbfimmW Lfc0 

R izmnM7_K;#>S £ JP ̂  GffllM £ Mlx 7-)uT?a ih 
y,tc0 MJ^A-CS^ miu 

o 'J ~hf)\/~h=7A.C> PV V-/7=j~? -i — (^^y-y : 

I|x^;u = 80 : 20 - 0 : 100, v/v) U tl§E@ 

If (310 mgN W78%) £ LTt#/c0 

!H NMR(CDCL3, 400MHZ) : 8 1. 05-1. 20(2H, m), 1.23(3H, d,J=6.7Hz), 1.47(9 

H, s), 1. 60-1. 82(4H, m), 1. 97-2.17(3H, m), 2.17-2. 27(2H, m),2.39(3H, 

s), 2. 59(1 H, d, J=11. 0Hz), 2. 73(1 H, d, J=11.0Hz), 3. 08(1 H, m),3.23(3H 

, s), 3.43(2H, s), 3.82(1 H, d, J=13.7Hz), 4.08(1 H, m), 4.22(1 H, m),4. 

70(2H, d, J=5. 9Hz), 6. 71 (1H, m), 6. 86-6. 99(4H, m), 7. 22(1 H, t, J=7. 8H 

z), 7. 31 (1H, d, J=8.2Hz). 

(2 3 C) trans-4-[4-7>/U^P-3-(t K P * ̂ Jls) 7 x J ^:>]-N-p< f 

;U-N-(3-p< f;U-4-{[(3S)-3-p< ?-)\s \f.s<=7*j >-WJU]p< 3-)\s} 7JL-)\S)V 

0 K 

(2 3 B) -e^L/c(2S)-4-{4-[({trans-4-[4-7;U^P-3-(t h"P^> 

* 7-)\y) U^V)\y} tUUt^-JU) (p< fJU) T $ J >2-* fJU 

^<yV)[/}-2-?( 3LJl/k:°'<;7Ssy-1-'jjJl'7ftyMtert-7"iLJl' (310mg% 0.532 mm 

oL) ^cVOUU^^y (4 mL) £?§#¥ U h'J^JU^PMt (1 mL) 

[0237] ^^7A7P7 

h^77-r - (iilfJl/ ; ^^7-Jb = 100:0 - 90:10, v/v) U 

(252 mg, J»98%) t[,xmtc0 

!H NMR(CDCL3, 400MHZ) :51.04(3H, d, J=6. 7Hz), 1. 07-1. 20(2H, m), 1.51-1 
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. 82(5H, m), 2.01-2.13(3H, m), 2. 25(1 H, m), 2.37(3H, s), 2. 69-2. 79(2H, 

m), 2.80-3.01 (3H, m), 3.23(3H, s), 3.45(2H, s), 4.09(1 H, m),4.69(2H, 

s), 6. 71 (1H, m), 6. 87-6. 98(4H, m), 7. 33(1 H, d, J=8.2Hz). 

MS(ESI) m/z: 484 (M+H)+. 

2 4 >trans-4-[5-( t K • ^ f;U)-2-p< x J ^>]-N-p< 

f;u-N-(3-p< f;u-4-{[(3S)-3-p< 3-)\s >-WJU]P< fju} 71 _;u) 

[0238] (2 4 A) 'J JU]^ ̂ ri>} f;U)-2-p< 

x y — JU 

^MTfeS5-(tKP+^^fJb)-2-^fJb7xy-Jb (300 mgN 2.17 

mmoL) N -f $ yV—)[/ (295 mgN 4.34 mmoL) N tert-y'^JUV^ 'J )\s 

0 • 'J K (490 mgN 3.25 mmoL) £N, N-yp< T7$ K (5 mL) 

Ls Q°cxmmmw[,tc0 

[0239] Ltco #$Jf 

ATlg'Jiu ;Jli§U LTfl 

o 'J ~hf)\/~h=7i\9 PV -r — ( 

: M|xf;u = 100 : 0 - 95 : 5, v/v) U tl§E@ 

fifeHH* (110 mgN J»20%) tLXmtz0 

!H NMR(CDCL3, 400MHZ) :S0.09(6H, S), 0.94(9H, S),2.23(3H, S), 4.66(2H 

, s), 6.77(1 H, s), 6.78(1 H, d, J=7.8Hz), 7.06(1 H, d,J=7.8Hz). 

( 2 4 B) (2S)-4-{4-[({trans-4-[5-({[tert-7"51>'U('>?P< 7~)\AV 'J 

V}/ f;U)-2-p< fJU7 x J tUUt^-JU) (P< 7~)\y) 7 $ 

H3C>^ 
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(2 4 A) -e^L/c5-({[tert-7"51;Kyp<51;U)^lj;U]^^^}p<51;U)-2 

-^jl/7x;-jb (110 mgN 0.44mmoL) N (2 A) X'M^ L/c(2S)-4-(4-{[ 

(cis-4-t P^^JU^JU/^-JU]^^);7^ J }-2-^^-J^ 

>VJls)-2-?( (211mg% 0.46 mmoL 

) £KJUX> (5 mD izmMLs m°cx^mmnLtc0 VT 

J ^fL/> K >J (181 IXLS 0.69 mmoL) ZffiT U 40tP^jQ 

ii/TiLfco mbtittmtkwti 

^J^7A^P?h^77< - ('s^f+J-y : 0^X^-^ = 100 : 0 - 80 : 20, v 

/v) x-mmi,. 02 mg, t^xm 
tC o 

MS(ESI) m/z: 695 (M+H)+. 

(2 4 C) trans-4-[5-(L + Jb)-2-^^7x;+i/]-N-^Jb-

N-(3-P< f;u-4-{[(3S)-3-p< >-1—r ;u]p< f;u} 7I-^)^>7P 

(2 4 B) -e^L/c(2S)-4-{4-[({trans-4-[5-({[tert-7"51;Kyp<51;U) 

:> 'J * f;u)-2-p< f;u7 x J P^:>JH} ̂ JU^-JU) ( 

^fju);7^ y ]-2-p<f JU^>y>}-2-p<f JUtf^yy-l-^JU/lfVlttert-

yfJU (72mg% 0.104 mmoL) ^cVOUU^^y (2 mL) £?§#¥ U K 'J 7)1 

xnmm (2 mD mmmmnTs ^xmmmw[,tc0 

[0240] KJUX> (10 mL) £JP;i/c^ £MJ±rai LX^btltc'B, 

mzs i&fefrMibi- K 'J ^ ATK^^JP;^ #$$)£*>*?PP^ 
Ltco A-e$£'Jiu ;Jl 

J^7A^P7 h^77 -f — (^^r+fV : MtxfJU : p< ^ 7 — JU = 100 : 0 

: 0 - 0 : 100 : 0 - 0 : 90 : 10, v/v/v) U ^IIE@ 

tiff (30.1 mgN W60%) tLX%tc0 

!H NMR(CDCL3, 400MHZ): 51.05(3H, d, J=6. 3Hz), 1.14-1. 23(2H, m), 1.65-1. 
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80(6H, m), 2.11 (3H, s), 2.19-2. 31 (4H, m), 2.38(3H, s),2.76(2H, d, J=1 

1 Hz), 2. 88-2. 99(3H, m), 3.23(3H, s), 3.45(2H, s), 4.11-4.19(1 H, m), 4. 

62(2H, s), 6.82(1 H, d, J=7.5Hz), 6.85(1 H, s), 6. 94-6. 96(2H, m), 7.07( 

1H, d, J=7.4Hz), 7. 33(1 H, d, J=7.9Hz). 

MS(ESI) m/z: 480 (M+H)+. 

2 5 >trans-4-[4-^7 • p-3-( t K • ^ fJU) 7x7 ̂ :>]-N-p< 

fJU-N-(3-p< f;U-4-{[(3S)-3-p< 3-)\s >-WJU]p< 3-)\s} 7 X- ;u) 

CH3 

[0241] !H NMR(400MHz, CDCl3): 8 1. 05(3H, d, J=6.3Hz), 1.26(2H, m),1.54(2H, m), 

1.78(3H, m), 1.96(2H, m), 2.07(1 H, m), 2.20(3H, m), 2.37(3H, s),2.76 

(2H, m), 2.98(4H, m), 3.19(3H, s), 3.46(3H, s), 6.91 (2H, m), 7.34(1 H, 

d, J=9.0Hz), 7.52(2H, d, J=9.0Hz), 7.75(2H, d, J=9.0Hz). 

MS(ESI) m/z: 500(M+H)+. 

<^IMJ2 6>trans-4-[3-(2-t K • ̂>-2-p< f;U7°P tfJU) 7 x J 3f*» 

N-p< f;U-N-(3-p< f;U-4-{[(3S)-3-p< fJU >-W JU]p< ?Jl>} 7 x " 

)\y)VC $ K 
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H 
I_| P 

[ M M3V CH 
N^CH3 0^ OH 

N CH^ 

V 
[0242] (2 6 A) trans-4-[3-(2-^^rV7°P 

KP^r7x-;U)77-tz KX1.30 gs 8.66 mmoL)^ 

^^'fb^"efe-g)cis-4-t KP^>:>^n^^-y-yjjjistfyMji^jis (2.24 

gN 13. 0 mmoL) K ^ t: KP 7 ̂  >(50 mL) Ls 77x/'v^>'U^>II'>?t 

ert-7"51>'U(3. 39 gN 14. 7mmo L) £: h 'J 7 x. — )\sfcX 7 -f > (3. 86 gN 14. 7mmoL 

) ^0°c-eipx, 

LTTK^JP;^ ju-effltJH L/c0 

£t#/c0 'J ~hf)\/~h=7A.C> P7 K^'^7 -T — (A + ̂ > : iilf 

JU = 95 : 5 - 75 : 25, v/v) U *!£/£$) (2. 63 g) £?#*:„ 

?#£*lfc3|fi£/£$l(2.63 g)£x^y-JU(50 mLHc&fl? U 2*l£7KSHbf K 

'j^A7K;m(8.7 mDs^-eap^ 60°c-ei0i^m^u/co 

J5^^2^I^I|^JPxI|tt(pH=2)^ U MlxfjU-efflai Ltc0 #$Jf£ 

»w^MJ^A-CS^ }jt®Ls 

'J t>?)\stl^ A7P7 K^'^7 'T — (^^r+fV : M£x51,/U = 75 : 2 

5-0:100, v/v) -e*ii^u (0.38 g% WOT 

£1 LTt#/c0 

!H NMR(CDCL3, 400MHZ) : 5 1. 46-1. 67(4H, m), 2. 11-2. 21 (4H, m), 2. 16(3H, s 

), 2.42(1H, m), 3. 65(2H, s), 4.21(1H, m) 6. 74(1H, t, J=2. 0Hz), 6. 77-6. 

82(2H, m), 7.23(1 H, t, J=7.8Hz). 

(2 6 B) (2S)-2-p<51>iU-4-{2-p<51>iU-4-[p<51>iK{trans-4-[3-(2-^^V70 

^>11 
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• J ~]s<yV)\s} \f.^=yV 

(2 6 A) -eii^L/ctrans-4-[3-(2-^^rV70P tfJU) 7 x 7 £ p 

(380mg% 1.38 mmoL) £VO • • ̂ *9 > (8 mL) 

LN -^JU^JUA T7 $ K(2 ^L% 0.03 mmo L) £: ^r+f'J JU^7 P'J K (240 

VLLS 2.75 mmoL) ^T20tP^I# Ltc0 

J±g£LTI£?P'J 

&ftHb£-$i"C£>.s (2S)-2-* f;u-4-[2-p< f;u-4-(p< ̂ JUT7$ j )^>y;u] tf 
^7S>'V-l-^JU/KViit-tert-yfJU (459mg% 1.38 mmoL) £:^PPp<^> 

(8mLKC;#^U K 'J Ji^JUT $ >(383 /J,LS 2.75 mmoL )t. %lzmWkLtc 

\^<DVOPP^« (2 mL) £0°c-ejp^ 0°CTI.L 

tc o 

L/co 

tf)\stl^ A7P7 VO^D -i ~ (^^r+fV : ^11x^^ = 80 : 20 - 50 : 50, 

v/v) -e*ii^U tI§E@^1§rt£iffe>£^ff (567 mgN J»70%) t LT 

f#fc„ 

!H NMR(CDCL3, 400MHZ) : 8 1. 08-1. 22(2H, m), 1.23(3H, d,J=7.0Hz), 1.47(9 

H, s), 1. 65-1. 80(4H, m), 2.03 (1H, m), 2. 08-2.15(2H, m),2.13(3H, s), 

2.20-2.26(2H, m), 2.39(3H, s), 2.60 (1H, d, J=11.4Hz), 2.74 (1H, d, J= 

11. 0Hz), 3.09 (1H, m), 3.23(3H, s), 3.43(2H, s), 3.62(2H, s), 3.83(1 H 

, d, J=12. 9Hz), 4.17(1 H, m), 4. 22(1 H, m), 6. 67(1 H, m), 6. 73-6. 76(2H, m 

), 6. 93-6. 96(2H, m), 7. 20(1 H, t, J=7.8Hz), 7. 31 (1H, d, J=7.8Hz). 

( 2 6 C) (2S)-4-{4-[({trans-4-[3-(2-L K• ̂ >-2-p< ̂ JU7°P L°JU) 7 x 

J P^^U^JU/I^UH^JU):^ Jy2-^7-)\y^<yV)\y}-2-

f J U L° ̂  -1 - J U > It t e r t - 7" 51 J U 

(2 6 B) xm^Ltci2S)-2-*^JU-4-{2-*^JU-4-[*^JU({trans-4-[3 

-(2-^t ^ V 7°• tfJU) 7 i J * V] :> 0 P ̂ */M tl )\stt—)\s) 7 $ J ]^ > V 
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)[/} if ysfty Wile0 10mgN 0.19 mmo L) K ~P t: K • 

7 ̂ >(3 mL)^;#^!^ Mzit?1- 7~)\y^ 9*0 ACDT1 K ^ t: K • 7 ̂  >/#/S 

(1.10 MN 340 MU 0.37mmoL) £0°C-eJP;u L/c0 

L/Co 

S'J^A-e^ ;]Ii§U 

P V K 7 -f — (^^r+fV : ^11x^^ = 67 : 33 - 0 : 100, 

v/v) -e*t^u (100 mg, J»86%) 

mtc „ 

!H NMR(CDCL3, 400MHZ) : 8 1.08-1.22(2H, m), 1.21 (6H, s),1.23(3H, d, J= 

7. 0Hz), 1.47(9H, s), 1.67-1.80(4H, m), 2.03 (1H, m), 2. 08-2.13(2H, m), 

2. 20-2. 25(2H, m), 2.39(3H, s), 2.60 (1H, d, J=11. 4Hz), 2. 70(2H, s), 2 

.74 (1H, d, J=11. 0Hz), 3.08 (1H, m), 3.23(3H, s), 3.43(2H, s),3.82(1H 

, d, J=12. 9Hz), 4.17(1 H, m), 4. 22(1 H, m), 6. 69(1 H, m), 6. 72-6. 77(2H, 

m), 6. 93-6. 96(2H, m), 7.18(1 H, t, J=7.8Hz), 7. 31 (1H, d, J=7.8Hz). 

( 2 6 D) trans-4-[3-(2-L K P ̂ ri>-2-p< 5L;U7°P tfJU) 7 x y 3f-» N-p< 

^JU-N-(3-p< ^JU-4-{[(3S)-3-p< ?-)\s ¥*=?*/ >-WJU]p< ̂ JU} 7i-Jb) 

is 9 $ K 

(2 6 C)-e^L/c(2S)-4-{4-[({trans-4-[3-(2-t K• ̂ >-2-p< ̂ JU7°P 

\f)\y) D JL J 9 U^V)\y} tUUt^-JU) (P< 7-)\y) >2-* 

yV)\/}-7.-yt 3LJl/bf'<;7'yy-1-'jjJl'7}\yMtert-yiLJl' (100mgN 0.16 mmoL 

) ^cVOUU^^y (2 mL) h'J 7JU:* PM£ (190 /x L) 

[0243] K 'J 0 A7kmfa%l]QX, MWM/rfci? ̂ PP^ 
yx^Ltc0 ;]*Ji§U 5§&£)mj±fi 

£Lx%^M^mtc0 'j jotfjujj?AO P7 vy^7 -r — (y 

^PP^> : P<^y-;u = 100 : 0 - 90 : 10, v/v) U ^IlEg^-fb^ 

(78.2 mgN W94%) £ LTt#/c0 

!H NMR(CDCL3, 400MHZ) :51.04(3H, d, J=7.0), 1. 10-1.24(2H, m), 1.21 (6H 
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, s), 1. 67-1. 80 (5H, m), 2. 03-2.13(3H, m), 2. 26(1 H, m), 2.37(3H, s),2. 

70(2H, s), 2.73-2.78(2H, m), 2.85-2.99(3H, m), 3.23(3H, s), 3.45(2H, 

s),4.17(1 H, m), 6. 69(1 H, m), 6. 72-6. 77(2H, m), 6. 94-6. 96(2H, m), 7.18 

(1H, t, J=7. 8Hz), 7. 33(1 H, d, J=7.8Hz). 

MS(ESI) m/z: 508 (M+H)+. 

2 7 >trans-4-{[3-(x K ^ 7~)\y) 7 x ~;U]77$ J }-N-p< ^JU-N 

-(3-p< 51>'U-4-{[(3S)-3-p< 3-)l> >-1—T >»U]P< 7-)\y) 7 i —)\>)V9 • 

[0244] (2 7 A) 1-(x 

3--KPs<yV)\s~7)\s^—)\s (1.40 gN 9.14 mmoL) ^V^UU^^y (30 

mL) IZfeMLs K 'J x-^JU;7 $ y (1.9 mL% 13.7 mmoL) N ^>7JU/1N-

)10 • 'J K (806 10.1 mmoL) £0°C-eJP;u 0°C"e50^ 

mmwLtc „ 

HHL/CO W:M 

mbtl/c*I£jM£x^y-jU (30 mL) CML, 20%^- h 'J ^Al K^r'V 

K©X^y—(3.8 mL% 9.60 mmoL) £iP;iN IS 1^170^;^^ 

x^;i/-eaai L/Co 

A-e^ ;]Ii§U 

£:> 'J AO PV VO^D -i — (^^-y-y : ^11x^^ = 100 : 0 " 7 
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5:25, v/v) a.80 g, wi00°/o 

) t LX%tc0 

1H NMR(CDCL3, 400MHZ) :51.29(3H, t, J=7.0Hz), 3.60(2H, q,J=7.0Hz), 4. 

60 (2H, s), 7. 52(1 H, t, J=7.8Hz), 7. 68(1 H, d, J=7.8Hz), 8.15(1 H, d,J=8 

.2Hz), 8.23(1H, s). 

( 2 7 B) 3-(lh^i'^ib)7-|J> 

(2 7 A)-eS^tL/c1-(x ^>^JU)-3-- hP^>"tf> (1.80 g, 9.14 

mmo L) J-)l> (70 mL) U ±^b 7 > "E x ̂7 A (1.53 gN 45.7 

mmol) (25 mL) % (1.53 gN 27.42 mmol) 

Ts 90°C-e3.50tr^I^L/co 

K3i§U )m%ZMI±^£Ls 7^-hWXX^ 

m^^mm^j\yx^thLTco mimm-?? 
U LTllM^ifco 

'J ti^JUti^A<7 PV h^7-r- (^t>-> : Mtx^;u=95 

: 5 - 75: 25, v/v) TltM U (1.40 g, JR 

>£92%) (h LTf#/c0 

1H NMR(CDCL3, 400MHz) :51.24(3H, t, J=7.0Hz), 3.53(2H, q, J=7.0Hz), 3. 

60-3. 70(2H, brs), 4.43(2H, s), 6. 51 (1H, dd, J=2. 4, 7. 8Hz), 6. 69-6.74(2 

H, m), 7. 12(1H, t, J=7. 6Hz). 

(2 7 C) trans-4-{[3-(x S * ̂ JU) 7 x ~ JU] 7 $ J} V 0 P^^rf" > 

(2 7 B) L/c3-(x K^>^JU)7x'J > (1.39 g, 8.31 mmol) 

, 4-:>? p/s^Hty (1.41 gN 8.31 mmol) % ffFlt (4.8 

mL% 83.1 mmol) ^7^K;7tlKP7;7> (40 mL) h 'J 7"tz K^ 

K U OA (3.52 gs 16.62 mmol) L 

tc o 

W^^MIx^^U-ettaiLfco #88Jf 

^v7AT^'its U 
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'J t>?)\s<7 PV h^77 -f -

: M|X^;U = 95 : 5 - 80 : 20, v/v) T*tii U tl§E@ 

tiff (807 mgN J»32%) £ LT?#fc„ 

!H NMR(CDCL3, 400MHZ) :8 1. 09-1.20(2H, m), 1.24(3H, t,J=7.0Hz), 1.26(3 

H, t, J=7.0Hz), 1.51-1.65(2H, m), 2.01-2.09(2H, m),2.16-2.24(2H, m), 

2. 29(1 H, tt, J=3. 6, 12.1 Hz), 3. 27(1 H, tt, J=3. 8, 11. 2Hz), 3. 53(2H, q, 

J=7.0Hz), 4. 13(2H, q, J=7.0Hz), 4.42(2H, s), 6.50(1 H, dd, J=2.0,8.0Hz 

), 6.58 (1H, d, J=2.0Hz), 6.64(1 H, d, J=7.4Hz), 7.12 (1H, t, J=7.6Hz) 

( 2 7 D) trans-4-{[3-(x h 1 3~)\/) 7 x ~JU]T $ J 0 

t>)\stfy II 

(2 7 C) Ti^L/ctrans-4-{[3-(x K ?JU) 7 x " JU] T $ J } 0 

U^=^+)-ytlJ\y^y(800 mgN 2.62 mmoL) J — JU (15 mL) 

IZfeMLs 5^7X11^^ K 'J 0 ATkmfc (5 mL) ^T45^ 
mmwLtc0 

[0245] *£2JP^ 

fflttL/co ATlg'Jiu 5 

^A^P?h^77<- : M|x^;u = 2 : 1 - 1 : 2, v/v) Tit 

§UU tl§E@^1§rt£$ltfe>E^t]ff (727 mgN J»100%) £LZmtz0 

!H NMR(CD30D, 400MHZ) : 8 1. 14-1.26(2H, m), 1.20(3H, t,J=7.0Hz), 1.48-1 

. 61 (2H, m), 1. 99-2. 08(2H, m), 2. 08-2.17(2H, m), 2. 27(1 H, tt,J=3.6, 12 

. 1 Hz), 3. 23(1 H, tt, J=3. 8, 11. 2Hz), 3.53(2H, q, J=7.0Hz), 4.40(2H, s) 

,6. 55-6. 61 (2H, m), 6. 63-6. 66(1 H, m), 7. 07(1 H, t, J=7.6Hz). 

( 2 7 E ) (2S)-4-(4-{[(trans-4-{[3-(x K ^ 7~)\y) 7 x —)U]T $ J } :> 

0 J}-I-* 3-V)\,)-2-* 3-)\,¥ 

^^Vy-i-jjjistfyMtert-y'^jis 

( 2 7 D) Ti^ L/ctrans-4-{[3-(x h ^JU) 7 x ~JU]:P$ 
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(400mg% 1.44 mmoL) N (2S)-2-* ̂  

^U-4-[2-p< ^^U-4-(p< ^ y t0^^y>-1-^>;U/K>I|-tert-

(481 mgN 1.44 mmoL) )[/ (5 mL) ±m'fb4-(4,6-

h^>-1,3,5-h'J ̂ >-2-^ )\s)-4-*3-)\s=E)\s-fc\)-OA7km,y} (796 

mgN #52.9 mmol) £jbPa.N MHH^T260#P^I# L/c0 

L/Co 

±M7KT;5t;f^s M7;Jt® U }g®£}$J±^£ LT 

%btl 'J • V h ys=j 7 -f -

(^Ht> : M|X^;U = 90 : 10 - 50 : 50, v/v) T*tii U J£§BgftHb^$l 

(482 mgN W56%) tLX%tc0 

!H NMR(CDCL3, 400MHZ) : 8 0.78-0.91 (2H, m), 1.22 (3H, d,J=6.7Hz), 1.23( 

3H, t, J=7.0Hz), 1.46(9H, s), 1.69-1.79(4H, m), 1.98-2.13(3H,m), 2.21 

(1H, dd, J=3. 3, 11. 2Hz), 2.38(3H, s), 2. 60(1 H, d, J=10.6Hz), 2. 73(1 H, 

d, J=11. 7Hz), 3.03-3.12(1 H, m), 3.19-3. 29(1 H, m), 3.23(3H, s), 3.43(2 

H, s), 3. 51 (2H, q, J=7.0Hz), 3. 70-3. 75(1 H, m), 3. 78-3. 88(2H, m), 4.17-

4. 26(1 H, brs), 4.40(2H, s), 6.45(1 H, dd, J=1.6, 8.6Hz), 6. 52(1 H, s), 6 

. 62(1 H, d, J=7.4Hz), 6. 92-6. 98(2H, m), 7.10(1 H, t, J=7.8Hz), 7. 30(1 H, 

d, J=7.8Hz). 

(2 7 F) trans-4-{[3-(x K TJIs) 7 x ~ )ls] T $ J }-N-p< ^JU-N-(3-

* 51>'U-4-{[(3S)-3-p< 3-)l> >-1—f ;U]p< 3-)\s} 7iUl/)i"JPA^ 

K 

(2 7 E) TS^JS L tc (2S) -4- (4- {[ (t r ans-4- {[3-(x h **/ ?JU) 7 x " JU 

y }vo y 

3LJl'bf'<^V>-1-Jj)l'7}\>$§£tert-7"3LJl' (170mg% 0.287 mmoL) ^kV9 

UU*$y (1 mL) KIJ7;U^PMI (1 mL) £^TJP^ M 

mmmnTs ^T30^JI#L/C„ 
[0246] LTt#^tl/c^)f £NH:> 'J • V K 

^77-f" (iStxfjl/: ̂ ^y-^= 100:0 - 90:10, v/v) TittiULs *1 
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IBS ft*(72.9 mg, J»52%) £LX%tza 

!H NMR(CDCL3, 400MHZ) : 8 0.78-0.91 (2H, m), 1.04(3H, d,J=6.3Hz), 1.22(3 

H, t, J=7.0Hz), 1.68-1.80(5H, m), 2.01-2.14(3H, m),2.17-2.28(1H, m), 

2. 37(3H, s), 2. 70-2. 79(2H, m), 2. 82-3. 03(3H, m), 3.23(3H, s), 3.19-3.2 

9(1 H, m), 3.45(2H, s), 3.51 (2H, q, J=6.8Hz), 4.40(2H, s), 6.45(1 H, dd 

, J=2. 0, 7. 8Hz), 6. 52(1 H, s), 6.61(1H, d, J=7.8Hz), 6. 92-6. 98(2H, m), 

7.10(1 H, t, J=7. 6Hz), 7. 32(1 H, d, J=7.8Hz). 

8>trans-4-{[3-(2-t K • 7 i - JU] T $ J }-N-p< 

;U-N"(3-p< ^JU-4-{[(3S)-3-p< 3-)\s 

0 K 

[0247] (2 8A)2-(3 

3-zhP7x?sfJb7JL'P-JL' (5.80 gN 34.7 mmoL) — JU (80 m 

L) AwM (0.90 g) ^T1 

.50tP^I#L/co 

[0248] h;]*Ji§U £MJ±rai L T tl /cJo f 

j^7A^P7h^77'f - (^^r+f > : Mix 5^ = 80 : 20 - 40 : 60, v/v 

) (4.65 gs J»98%) £ LTt#/c„ 

!H NMR(CDCL3, 400MHZ) :S2.77(2H, t, J=6.5Hz), 3.45-3.78(2H, brs), 3.82 

(2H, t, J=6. 5Hz), 6. 53-6. 58(2H, m), 6. 62(1 H, d,J=7.4Hz), 7.06-7.13(1 H 

, m). 

(2 8 B) trans-4-{[3-(2-L h*PJF>>lH)7i-Jl']7< J }VO 

y-ytDistfy i|p< 

(2 8 A) XWk^Ltc2-(3-7<;7i-il/)i^-Jb (4.45 gN 32.4 mm 
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oL) , 4-S/<7 p/vdr+f J > ̂ JU^VStx^JU (5. 52 gN 32.4 mmol) N fE@£ 

(18.5 mL% 324 mmo L) ^Th7tKP77V (100 mL) 

K 'J OA (13.8 g. 64.9 mmoL) 

mwLtc „ 
L/Co #$Jf 

V3®U 

tyrfr%tc0 'J P^ h^77 -r - (^^r+fv : 

0^1^ = 70:30 - 45:55, v/v) U tl§E@Zm&mm 
ft (1.93 gN W19°/O) t^xmtco 

!H NMR(CDCL3, 400MHZ) : 8 1. 09-1. 21 (2H, m), 1.26(3H, t,J=7.2Hz), 1.51-1 

. 65(2H, m), 2.01-2.10(2H, m), 2.16-2. 24(2H, m), 2. 29(1 H, tt,J=3.6, 12 

. 1Hz), 2.78(2H, t, J=6. 5Hz), 3. 25(1 H, tt, J=3. 6, 11. 2Hz), 3.40-3. 59(1 H 

, brs), 3.84(2H, q, J=6.0Hz), 4. 14(2H, q, J=7.2Hz), 6.41-6.49(2H, m), 

6. 55(1H, d, J=7. 4Hz), 7. 11(1H, t, J=7.6Hz). 

(2 8 C) trans-4-{[3-(2-t KP+^ifJl/) 7i-il/]7< J }V0 P^^r 

+Fyt})\stfyM. 

(2 8 B) -ei^U/ctrans-4-{[3-(2-L K P ̂ >x^JU) 7 x ~ JUlT < J } 

W U^lc+tytlJl/tfyM/ 7-)\y (1.91 gN 6.25 mmoL) £x^y — J\y (10 m 

L) N rh7bKP77> (10 mL) U 5^I^7KII^b^- K 'J 0 ATK)#^ 

(10 mL) 80°C-ei0|^m^L/Co 

[0249] Ltzfes 7_R£JP;^ 

-ettyhL/co mMtWi^v^voAxm*. 
3i§u m^ntc%^m^v)t\^ 
Jl/tl^A? P7h^77-f - (^Jr-tfy : 0^11x^^ = 50 : 50 - 0 : 100, v/v 

) xmmis, a.48 gs J»90%) tuxm 
tc o 

^ NMR(CDCL3, 400MHZ) : 8 1.11-1. 23(2H, m), 1. 55-1. 67(2H, m), 2.06-2.15( 

2H, m), 2.17-2.27(2H, m), 2.35(1H, tt, J=3. 5, 12.1Hz), 2.78(2H, t, J=6 
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. 5Hz), 3.26(1 H, tt, J=3.9, 11.0Hz), 3.84(2H, t, J=6.5Hz), 6.43-6.49(2 

H, m), 6. 55(1 H, d, J=7.8Hz), 7.11 (1H, t, J=7.6Hz). 

(2 8 D) (2S)-4-(4-{[(trans-4-{[3-(2-L h*PJF>>iH)7i-Jl']7< 

J } 0 • tl )\stf-JU] (P< 7-)\y) 7 $ J }-2-p< 3-)\sS< y V)\s)-2-t 7-

)\y v y-1-ti iistfyMtert-y^jis 

(2 8 C) Ti^L/ctrans-4-{[3-(2-L 

(1.47 g, 5.58 mmoL) N (2S)-

2-p< ^JU-4-[2-/ 3-)\s-4-(* 7-)\y7<J)^<yVM >-1-£ JU/:K>I£ 

tert-y^Jl/ (1.86 gN 5.58 mmoL) —)[/ (20 mL) ±nl'fb4-

(4,6-^p< h^>-1,3,5- h 'J TV >-2->T JU)-4-p< 'J - 0 

(3.09 gN 1511 mmoL) £jbn^ ^T170#P^I# L/c„ 

Ltc0 

±M7KT;5t;f^s ^7K^Jt^^ v 7 ATlg'jf s ;Jt® U LT 

o 'J ~hf)\/~h=7i\9 • v h?'^7 -r -

(^^Ht> : M|x^;u = 75 : 25 - 25 : 75 - 0 : 100, v/v) T*tii U *I§E@ 

(2.09 gN J»65%) £LT?#fc„ 

!H NMR(CDCL3, 400MHZ) : 8 0.78-0.91 (2H, m), 1.22(3H, d,J=6.7Hz), 1.46(9 

H, s), 1. 61-1. 80(4H, m), 1. 98-2.12(3H, m), 2.16-2. 26(2H, m),2.38(3H, 

s), 2. 60(1 H, d, J=11. 0Hz), 2. 69-2. 77(1 H, m), 2.76(2H, t, J=6.5Hz),3.0 

2-3.13(1 H, m), 3.17-3. 28(1H, m), 3.23(3H, s), 3.43(2H, m), 3.76-3.88( 

1H, m), 3. 82(2H, t, J=6.3Hz), 4.16-4. 28(1 H, brs), 6. 36-6.44(2H, m), 6. 

52(1 H, d,J=7.8Hz), 6. 92-6. 98(2H, m), 7. 08(1 H, t, J=7.6Hz), 7.30(1 H, d 

, J=7.8Hz). 

(2 8 E) trans-4-{[3-(2-L K P^^ifib) 7 i—>/U]7 $ J }-N-p< ^JU-N 

-(3-p< 51>'U-4-{[(3S)-3-p< 3-)l> y-\-'f ;U]p< 3-)\s} 7 i —)\>)V9 P 

(2 8 D) TS^JS L tc (2S) -4- (4- {[ (t r ans-4- {[3- (2- L KP+i/ifJb)7 

jL-My^ j }vo J 



WO 2012/043445 105 PCT/JP2011/071830 

(140mg, 0.242 mmoL) 

JkVOUUtfy (1 mL) h'J 7^1=1 M£ (1 mL) 

mmmmnTs ^-ci0£^m#Lfc„ 
[0250] <j • v 

K ^77 -i ~ Cmmn^JU : **S-JU = 100:0 - 85:15, v/v) U 

(109 mg, J»94%) t[,xmtc0 

!H NMR(CDCL3, 400MHZ) : 8 0.79-0.91 (2H, m), 1.06(3H, d,J=6.3Hz), 1.62-1 

. 84(5H, m), 2. 03-2.15(3H, m), 2.17-2. 28(1 H, m), 2.37(3H, s), 2. 71-2. 80 

(2H, m), 2. 76(2H, t, J=6.5Hz), 2. 86-3. 04(3H, m), 3.17-3. 28(1 H, m),3.2 

3(3H, s), 3.46(2H, s), 3.82(2H, t, J=6.5Hz), 6.36-6.43(2H, m), 6.52(1 

H, d, J=7. 0Hz), 6. 92-6. 97(2H, m), 7. 08(1 H, t, J=7.6Hz), 7. 31 (1H, d, J= 

7.8Hz). 

2 9 >trans-4-[4-7;U^ P-3-(2-1 K U^VJi^M 7xy+i/]-N 

-p< 3-)\s-N-(3-p< ^JU-4-{[(3S)-3-p< 3-)\s \f.s<=7*j >-WJU]p< 7~M 7i-

MW $ K 

CH3 

[0251] !H NMR(CDCL3, 400MHZ) : 8 1. 04(3H, d, J=6. 7Hz), 1. 06-1. 20(2H, m), 1.46-1. 

82(7H, m), 2.01-2.13(3H, m), 2.25(1 H, m), 2.37(3H, s), 2.70-2.79(2H, m 

), 2.80-3.00(3H, m), 3.23(3H, s), 3.45(2H, s), 3.84(2H, t,J=6.5Hz), 4 

. 06(1 H, m), 6. 62-6. 72(2H, m), 6. 87-6. 98(3H, m), 7. 33(1H, m). 

MS(ESI) m/z: 498 (M+H)+. 

<^fe$lJ3 0>trans-4-{3-[2-(^ V 7°P tfJUT7 $ J )-2~# ^ V X^JU] 7 x 

7 ^>}-N-p< ̂ JU-N-(3-p< ^JU-4-{[(3S)-3-p< >-W 

My^—Mvo u^Jr-y-yjjjisK 
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CH3 

[0252] (3 OA) [3-({trans-4-[(4-{[(3S)-4-(tert-7" h 2] JUTft—JU)-3-.>< 

)\y ¥*<=?*/ v-w;u]p< T-M-3-^- ^JU7 x -ju) (p< ;u] v 

^7 p/s^pi>>/U}7|-^rv)7x-;U]Mt 

(6 A) T§* jsUtc(2S)-4-{4-[({trans-4-[3-(2-^ 

;u) 7 x y ̂ y]y^PA^i/jH^ji/^-ji/)(^ ̂ ;U):P $ y ]-2-p< ̂ ;u^> 

y;U}-2-p<^>'Ub0^^y>-1-^>'U/1t>l|tert-7"5l>'U (211mgN 0.348 mmoL) 

£^y-JU (5 mL) tC)§MU 2^7Klt^b^-h U (870 ^L, 1 

.74 mmoL) £^-?2jn*.-C\ 60°CeiLtc0 

[0253] 

HH L/co s 'J StifiU M?:^E§4LT 

s (201 mgN TO97%) £\,X%tc0 

MS(ESI) m/z: 594 (M+H)+. 

(3 0 B) trans-4-{3-[2-(^ V7°P \f)VT $ J )-2-J ̂  V X^JU] 7 x y 

M-N-p< ^;U-N-(3-p< ̂ ,>U-4-{[(3S)-3-^ >-W JU]/^JU} 7 

i-;U)f>^7 K 

(3 OA) -e§^sLfc[3-({trans-4-[(4-{[(3S)-4-(tert-7" h+V^Jb^ 

-;u)-3-/ >-W JU]^ ^JU}-3-P< ̂ ;U7 x - ju) (* ̂ ;u) ̂ 3 ;u 

A'^E-f JU]:>^ p/\^ri>>/U}^-^rt/)7x->/U]fFl| (118 mg% 0.199mmol) N -f 

V7°Pt°;UT$> (85.5 ML 0. 995mmo L) N i^b4-(4, 6-^ p< h ,3, 5-

K 'J Jls)-4-*?-Jl,^Jl,7b'J-0 A7Xffit (113 mgs $]0.36 mmoL 

) £x^y-;u (3 mD K&ASU m^xm^mwLtc„ 
[0254] h 'J ^ ATK^^JP;^ )\sX 

ttt±iU/c0 K U ^A-elgjt, }Jtii LN 

c 
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TIE 
(4 mD (1 

mD ^xmmmwistco mm^mfrmikLTmbntzm 
x£ £NH:> >J • V K 0^0 -f — (y? • PP< * y : P< * J —)\y 

= 100 : 0 - 90 : 10, v/v) U tl§E@ Z fifeHH* (102 mgN JR 

>£96%) ^LTtf/co 

!H NMR(CDCL3, 400MHZ) :51.05(6H, d, J=6.3Hz), 1.06(3H, d,J=6.3Hz), 1. 

07-1.23(2H, m), 1.63-1.85(5H, m), 2.03-2.16(4H, m), 2.26(1H, m),2.37( 

3H, s), 2.71-2.81 (2H, m), 2.85-3.04(3H, m), 3.23(3H, s), 3.46(2H, s), 

3. 47(2H, s), 4. 05(1 H, m), 4. 18(1 H, m), 5. 17(1 H, m), 6. 71 (1H, s), 6.74 

-6. 81 (2H, m), 6. 93-6. 98(2H, m), 7. 22(1 H, t, J=7.8Hz), 7. 33(1 H, d, J=8. 

2Hz). 

MS(ESI) m/z: 535 (M+H)+. 

(3 0 C) trans-4-{3-[2-(^ V 7°P $ J )-2~# ^ V x^JU] 7 x J * 

^>}-N-p< ^U-N-(3-p< ^;u-4-{[(3S)-3-p< >-W JU]p< ?Jl>} 7 

(3 0 B) L/ctrans-4-{3-[2-(^T V 7°P tfJU T7$ J )-2-^ + 

;U] 7 x 7 ^>}-N-p< ̂ JU-N-(3-p< ^JU-4-{[(3S)-3-p< >-W 

>/U]p< 3~)\/} 7 x ~JU):>^7 $ K (375 mgN 0.702 mmoL) 

(4 mL) t7& (1 mL) IZ^MU (351 ̂ L, 0.710 mm 

oD £^-C2JD^ -780ctc LT^^tt/co cti£iz£ y 

(383 mg, JR$95JO mtc 

o 

MS(ESI) m/z: 535(M+H)+. 

<^»J3 1 >trans-N-p<51>'U-N-(3-p<51>'U-4-{[(3S)-3-p<51>'Ut0^^y>-

1—fil/]^il/}7i -;U)-4-{3-[2-^^rV-2-(7°P tfJUT7$ 7 )X^JU]7 x 

y P/^^rHt $ K 
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AM 

N/\-XH3 
H 

[0255] (3 OA) -e^L/c[3-({trans-4-[(4-{[(3S)-4-(tert-7"K^^^;U^ 

-;U)-3-p< 3-)\s \f.s<=7*j >-WJU]p< ̂ JU}-3-p< fib7xzjl,)(^ 7~)\y) tills 

JL— ;U]M| (118 mgN 0.199mmoL) N 7° 

• L°JU:P$> (81.8 ML 0. 995mmo L) N i^b4-(4, %-*/ * h , 3, 5- h <J 

TVy-1-^ —0 AlY-W>h (113 mg% #50.36 mmoL) £ 

x^y-JU (3 mL) 

[0256] h 'J OAykmfaZlJQX, WM^Mtx^JU-e 
atliL/co ;]*Ji§U 

x%^m^mtc0 

%btitc%^m^vouu^^y (4 mD KJMU KIJ7;U^PMI (1 
mD ^xmmmwistco 

xS£NH:> 'j -h*f)\/-h=jJxO • v K ^77 -f — ($/£ • pp< $ > : p< $ y —JU 

= 100 : 0 - 90 : 10, v/v) U tl§E@ ftlbl=rt]£ fifeHH* (95.6 mgN 

J]X^90%) £LT?#fc0 ^ NMR(CDCL3, 400MHZ) : 8 0.83(3H, t, J=7.4Hz), 1.0 

6(3H, d, J=6. 3Hz), 1. 09-1. 23(2H, m), 1.37-1.48(2H,m), 1. 63-1. 87(6H, m 

), 2.03-2.16(3H, m), 2.26(1 H, m), 2.37(3H, s), 2.71-2.80(2H, m), 2.85-

3.03(3H, m), 3.15(1 H, m), 3.23(3H, s), 3.46(2H, s), 3.50(2H, s),4.17( 

1H, m), 5. 36(1 H, m), 6. 72(1 H, s), 6. 74-6. 82(2H, m), 6. 92-6. 99(2H, m), 

7. 23(1 H, t, J=8. 0Hz), 7. 33(1 H, d, J=7.8Hz). 

MS(ESI) m/z: 535 (M+H)+. 

<^MJ3 2>trans-4-{3-[2-(y,x51>iU77$ J )-2-^ JpVl^]7iy ̂  

^>}-N-p< ^JU-N-(3-p< ^U-4-{[(3S)-3-p< >-W JU]p< ?Jl>} 7 
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x. ~ )[/)$/$ $ K 

CH3 

[0257] (3 OA) -e^L/c[3-({trans-4-[(4-{[(3S)-4-(tert-7"K^^^;U^-

;U)-3-p< 3-)\s \f.s<=7*j >-WJU]p< ̂ ;U}-3-p< fib7xzjl,)(^ 

7 x— JU]!^!! (300 mgN 0.51 mmoL) N S/X 

(111 rngN 1.01 mmoL) N ik1t4-(4,6~V* h^>-1,3,5-h 

'J TVy-l-^)\y)-4-^7-)\y^)\y^x)-0Ai^Wh (282 mgN ^1.0 mmoL) N 

N,N-i/WV^PtfJbxfjb7$> (266 vXs 1.53 mmoL) £N, N-^p< 

)\sT^. K (3 mL) ^^^60#^^ Ltc0 tiWt 

t^Mtx^;u-eaaiL/c„ mimw.-??* 
;Jli§U mbtitcB,feZW±)?)i,±) 

=yixOu^ vy^D -r--e#l*iiiu *!£$!$) £?#fc 0 

(2 mL) h'J^JU^PMt (2 

mD mmmmnT, JSJ^CKJUX 
> (10 mD »xtc&, ui^KSHt 
•f K 'J Mm^VOuu^^yx^Ltco 
s m;JiiiU 

"J -hf)\s-h^>AO P V K 

^7 7 -f — (^^r+fV : Mtx^JU \ t $> J —)\y = 100 : 0 : 0 - 0 : 100 : 0 - 0 

: 90 : 10, v/v/v) U iI§BgtfHb^$l£tte@<* (210 mg, J»75% 

) t. LTt#/c0 

!H NMR(CDCL3, 400MHZ) :81.05(3H, d, J=6.3Hz), 1.08(3H, t,J=7.2Hz), 1. 

11(3H, t, J=7.2Hz), 1.13-1.16(1H, m), 1.64-1. 85(7H, m),2.07-2.10(2H, 

m), 2.21-2.28(1H, m), 2.37(3H, s), 2.75(2H, t, J=9.2Hz), 2.84-3.00(3H 
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^7 7 -f — (^^r+fV : \ ^ ̂  J —)\y = 100 : 0 : 0 - 0 : 100 : 0 - 0 

: 90 : 10, v/v/v) U tl§E@ Z fifeHH* (152 mgN J»54% 

) LTt#/c0 

!H NMR(CDCL3, 400MHZ) :81.05(3H, d, J=6.3Hz), 1.11-1.22(2H, m), 1.27(9 

H, s), 1. 69-1. 80(7H, m), 2. 07-2.11(3H, m),2.23-2.27(1H, m), 2.38(3H, 

s), 2.76(2H, t, J=9.0Hz), 2.85-2.99(3H, m), 3.23(3H,s), 3.42(2H, s), 

3.45(2H, s), 4.15-4.21 (1H, m), 5. 22(1 H, brs), 6.71 (1H, s), 6. 74-6. 79(2 

H, m), 6.94-6.96(2H, m), 7.21 (IH, t, J=8.0Hz), 7.33(1 H, d, J=8.6Hz). 

MS(ESI) m/z: 549 (M+H)+. 

<^6fe0!l3 4>trans-4-(3-{2-[>r V7°P fcMK* ^JU) 7 $ J ]-2-tf * V Xf 

)\y} 7 x J ^JU-N-(3-p< ^JU-4-{[(3S)-3-p< >-W 

[0260] (3 OA) -e^L/c[3-({trans-4-[(4-{[(3S)-4-(tert-7"K^^^;U^ 

-;U)-3-p< >-W JU]p< ^JU}-3-p< fib7x-Jl/)(^ 

/<;E'T;i/]s>^P^^rs>;i/}^-^rs»7x-;i/]g^^ (200 mgN 0.34 mmoL) N N-

-f V7°P > (75 mgN 1.02 mmoL) N i^b4-(4, 6-^ h^>-1 

,3,5-K ')TVy-2-^)\y)-4-^7-)\y^)\y^)-OAi^Wh (282 mgN #51.0 m 

moL) N ^N,N-97fJ^JL/A7$ K (3 mL) IZfeMU ^^60#^^ L 

tc o 

[0261] Ltc0 #$Jf 

;jii§u mm^mi±m^Ltc0 m 
>!£:> 'J P V h ys=j 7 -f --emtiiU 

(2 mL) h'j7MPii (2 
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mD Msmiam~K mmmnLtc0 
> (10 mD ui^xsHt 
•f K 'J OAykmfaZlJQX, WM£^PPp<^>"effltJHL/co 
s m;JtiiU 

'J P V K 

^7 7 -f — (^^r+fV : \ t $> J —)\y = 100 : 0 : 0 - 0 : 100 : 0 - 0 

: 90 : 10, v/v/v) U (50.0 mg, J»27% 

) £: LTt#/c0 
!H NMR(CDCL3, 400MHZ) :51.03(3H, d, J=6.5Hz), 1.05(3H, d,J=6.5Hz), 1. 

07(3H, d, J=7.0Hz), 1.10-1.19(2H, m), 1.64-1.78(5H, m),2.04-2.10(3H, 

m), 2.21-2.29(1H, m), 2.37(3H, s), 2.73-2.78(5H, m),2.84-3.00(3H, m), 

3.23(3H, s), 3.45(2H, s), 3.64(1H, s), 3.69(1H, s), 4. 03-4.10(0.5H, m 

), 4.13-4. 93(1 H, m), 4. 87-4. 93(0. 5H, m), 6. 70-6. 72(2H, m),6.78(2H, d, 

J=7.4Hz), 6. 94-6. 96(2H, m), 7.17(1 H, t, J=7.7Hz), 7. 33(1 H, d,J=8.2Hz 

). 

MS(ESI) m/z: 549 (M+H)+. 

<^MJ3 5>trans-4-(3-{2-[(2-x h + i/if Jl/)7$y]-2-^ + Vif Jb 

} 7 i J ^>)-N-p< ^JU-N-(3-p< ̂ JU-4-{[(3S)-3-p< >-W JU] 

[0262] (3 OA) -e^L/c[3-({trans-4-[(4-{[(3S)-4-(tert-7"K^^^;U^ 

-;u)-3-p< 3-)\s \f.s<=7*j >-WJU]P< ̂ ;u}-3-p< fjb7x-jb)(^ TMtuis 

7 x "JU]!^!! (100 mSU 0-17 mmoL) N 2-

(35 AtLN 0.34mmoL) N i^b4-(4, 6-^ h^>-1,3,5 

H 
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- h 'J TVy-2-'n\s)-4-*3-)\s=E)\sfr >J-0 ATKffit) (95 mgN 150.34 mmoL 

) F (3 mL) K&fl? U ^-C60^4f# Ltca 

[0263] Ltc0 

;jii§u mm^mi±m^Ltc0 m 
*> ntcmfe* v <j t f)\st ̂  A o • v K <?=? 7 < --em&m u, * 
mtc „ 
mbtltc%^m^VOUU^^y (2 mL) £}§#¥ U (2 

mD Sr^-eaD^ Msmiam~K ^-ei0i^m^L/co 

[0264] KJH> (10 mL) Xtc'ilk. LTt#tl/c^/§ 

^ UI^TKSHb:)- K 'J £ATK^&^AP;^ L 

fco tSffi#±M7KT;$t;f^s ^7K^Jt^ 7"^ v 7 A-e$£'Jf s ;Jtii 

U 5§&£}mj±f^LT*I£/£$)£?#fc„ ?#£tifc*I£/£$i£NH*> 'J ^>f;u 
t^AO PV VO^D -i ~ (^^r+fV : : P< $> J —)\/ = 100 : 0 : 0 

- 0 : 100 : 0 - 0 : 80 : 20, v/v/v) U tl§E@ 

(25.0 mgN J»26%) £ LT?#fc„ 

!H NMR(CDCL3, 400MHZ) :51.05(3H, d, J=6.2Hz), 1.10(3H, t,J=7.1Hz), 1. 

14-1.21(2H, m), 1. 65-1. 79(4H, m), 2. 02-2.11 (4H, m), 2. 23-2. 29(1 H, m), 

2.38(3H, s), 2.76(2H, t, J=9.0Hz), 2.84-3.00(3H, m), 3.23(3H, s),3.36 

-3.43(6H, m), 3.45(2H, s), 3.51 (2H, s), 4.13-4.21 (1H, m), 5.86(2H, br 

s), 6. 73-6. 81 (3H, m), 6. 94(1 H, d, J=7.0Hz), 6. 96(1 H, s), 7. 21 (1H, t, J 

=7. 9Hz), 7. 33(1 H, d, J=8.2Hz). 

MS(ESI) m/z: 565 (M+H)+. 

<^»J 3 6 >trans-N-p< ^JU-N-(3-p< ̂ JU-4-{[(3S)-3-p< 

1—T;U]P< 7 x-;U)-4-[3-(2-^^r V-2-tfP 'J Vy~\~< JHfJb) 7 x 

J P/v^rHt $ K 
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CH3 

[0265] (3 OA) -e^L/c[3-({trans-4-[(4-{[(3S)-4-(tert-7"K^^^;U^ 

-;u)-3-p< 3-)\s >-WJU]P< ̂ ;u}-3-p< fjb7xzjb)(^ TMtuis 

J^^MVO n^*V)\s}^*V)7 JL~ ;U]Mt (100 mgN 0.17 mmoL) N L° 

U'JV> (28 MU 0.34 mmo L) N i^b4-(4, 6-*/ K **>-1,3, 5- h <J TV > 

(95 mgN ^0.34 mmoL) £N,N-^p< 

K (3 mL) U ^^^60#^^ Ltc0 

[0266] Ltc0 

xmrn. ;jii§u mm^mi±m^Ltc0 m 
b tl tc mfe * v 'J tl f)\y t 7 A ? • V K <? =? 7 -r - L, *!£/£$) £ 
f#fc„ 

(2 mL) (2 

mL) MSmiam~K ^-ei0i^m^L/co 

[0267] JSJ^ChJUxy (10 mL) ^MXtcfe, }&M£MJ±rai LX%btltc 

^ UI^TKSHb:)- K 'J ^7 tltl^^^PP^^ L 

fco A-e$£'Jiu ;]!}§ 

U 5§&£}mj±f^LT*I£/£$l£?#fc„ mbtitct^m^mv *) tf )l 
^7A^P7 h^77 -f — (^^r+fV : : P< $> J —)\/ = 100 : 0 : 0 

- 0 : 100 : 0 - 0 : 80 : 20, v/v/v) U tl§E@ 

(31.0 mgN W33%) tLX%tc0 

!H NMR(CDCL3, 400MHZ) :51.05(3H, d, J=6. 6Hz), 1. 09-1.19(2H, m), 1.64-2 

. 00(11H, m), 2. 04-2.11 (3H, m), 2.11-2. 28(1 H, m),2.37(3H, s), 2.76(2H, 

t, J=9.5Hz), 2.86-3.00(3H, m), 3.23(3H, s), 3.40(2H, t,J=6.7Hz), 3.4 

5-3.49(4H, m), 3.59(2H, s), 4.13-4.19(1 H, m), 6. 71 (1H, d,J=8.2Hz), 6. 
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76(1 H, s), 6.82(1 H, d, J=7.8Hz), 6. 94-6. 95(2H, m), 7.17(1 H, t,J=7.8Hz 

), 7.33(1 H, d, J=8.2Hz). 

MS(ESI) m/z: 547 (M+H)+. 

3 7 >t rans-4-(3-{2-[ (2,1-V 7 M PifJl/) 7 $ J ]-2-tf ^Vi 

7x7 ^JU-N-(3-p< ^JU-4-{[(3S)-3-p< >-1-

JI=)IS)W jjjistf *+)-$: K 

[0268] (3 OA) L/c[3-({trans-4-[(4-{[(3S)-4-(tert-7" K £l JUT}\ 

-JU)-3-/fJb7xzjb)(^ ̂JU)tUU 

JL—)\s~\W-W. (265 mgN 0.45 mmoL) N 2, 

1-VD )\s^U?L7-)\s7^.y (73 mgN 0.90 mmoL) N 1 H-^< > V K 'J T V-JU-1 

—K 'J bfn 'J A ^+t7J^P^X7x- K (46 

8 mgN 0.90 mmoL) N 1-L KP^r-S^VV h'J J7V—JU (122 mgN 0.90 mmoL 

) N N,N-yW7°P £°J\sJ:3LJl'T< >(157 0.90 mmo L) £N, N-^ 

/t^A7$ K (3 mL) U ^;mT60tP^I# Lfc0 

[0269] Ltc0 

mimw.-??**/*:7Atm ;jii§u 
o 'J AO P V K 9S=7 7 -f -Til 

*ti^u 
%btitc%^m^vouu^oy (2 mL) h'j7MPii (2 

mL) £^TJP;L ^T10|^m^L/co 

> (10 mL) £jbp*.fc^ UI^TKSHt 

•f K 'J #$$)£*>*? PP**>"CaaiLfco 

s tSffi#±M7KT;$t;f^s ATlg'Jiu ;Jli§U }£®£}$J± 
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^7 7 -f — (^^r+fV : \ t $> J —)\y = 100 : 0 : 0 - 0 : 100 : 0 - 0 

: 90 : 10, v/v/v) U tl§E@(110 mgN J»44% 

) ti LTt#/c0 

!H NMR(CDCL3, 400MHZ) :81.05(3H, d, J=6. 7Hz), 1. 10-1. 19(2H, m), 1.65-1 

. 86(5H, m), 2.08-2.29(5H, m), 2.38(3H, s), 2.76(2H, t,J=9.4Hz), 2.86-

2. 99(3H, m), 3.23(3H, s), 3.45(2H, s), 3. 51-3. 60(4H, m),4. 09-4.19(1 H, 

m), 5.82(1 H, tt, J=56.3, 4.3Hz), 6.70(1 H, brs), 6.5-6.76(2H, m),6.81 

(1H, d, J=7.4Hz), 6. 94-6. 96(2H, m), 7. 32(1 H, t, J=6.9Hz), 7. 34(1 H, d, 

J=7.9Hz). 

MS(ESI) m/z: 557 (M+H)+. 

3 8 >trans-4-{3-[(7"51 'J Jl/7 < J ) * 7x7 ̂ >}-N-p< 

-N-(3-p< ^JU-4-{[(3S)-3-p< ?-)\s \f.s<=7*j >-WJU]p< 3-)\s} 7 x ~)V)VO 

[0270] (3 8 A) (2S)-4-{4-[({trans-4-[3-(7"P;EP<51>'U)7xy 

±>)istf-)i/) (p< 7-)\s) J ]-2-p< 7-)\s¥.*=?*/ y-

l-^JU/IOIItert-y^JU 

(5 B) -e^L/c(2S)-4-{4-[({trans-4-[3-(t K • ?JU) 7 x J 

y-l-jjJlstfyMtert-y'^Jls (1.13 g. 2.0 mmol) 0 •• 

^•^y (10 mL) K 'J 7 x —)[//SsX7 -f > (578 mgN 2. 2 mmo L) £ 

(728 mgN 2.2 mmoL) ^^30#^^ L/c„ 
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7-f- : M|x^;u = 100 : 0 - 0 : 100, v/v) U J£§Bgft 

(767 mgN J» 61%) £LT%tc0 

!H NMR(CDCL3, 400MHZ) : §1.20-1. 10 (2H, m), 1.23 (3H, d,J=4. 1Hz), 1.47 

(9H, s), 1.83-1.68 (4H, m), 2.15-2.00 (3H, m), 2.28-2.19 (2H,m), 2.3 

9 (3H, s), 2.60 (1H, d, J=11.3Hz), 2.73 (1H, d, J=11.7Hz), 3.14-3.02( 

1H, m), 3.23 (3H, s), 3.43 (2H, s), 3.82 (1H, d, J =13.7Hz), 4.27-4.1 

3 (2H,m), 4.43 (2H, s), 6.78-6.74 (1H, m), 6.87-6.84 (1H, m), 6.98-6. 

91 (3H, m), 7.20(1 H, t, J=8.0Hz), 7.31 (1H, d, J=7.8 Hz). 

(3 8 B) trans-4-{3-[(7> 7 ) ^JU] 7 x 7 ^>}-N-p< ̂ JU-N-( 

3-p< 51>'U-4-{[(3S)-3-p< 3-)l> >-1 —T >»U]P< 7-)\y) 7 i P^ 

(3 8 A) L/c(2S)-4-{4-[({trans-4-[3-(7"P 7~)\y) 7iy + 

)\/]d.s<=jVy-\-~h)\/~if>yW\ex\-lf7-)\/ (140 mgN 0.22 mmoL) N K 

(60 MU 0.66 mmo L) £N, N-^* ^JU/I^UA;7 $ K (3 mL) U 0°C 

lzy§mL3Qft&ftLtc0 KJtmmz, 7kMik± h 'J ^ A (63%, 13 mgN 0.33 
mmoL) ftlNX. ^/mT40|rP^i^ L/c0 

[0271] Ltco 

tc o 

%btltc%^m^VOUU^^y (2 mL) KIJ7>»U^PMI (2 

mD mmmmnTs ^-ei0tp^i#u/co 

[0272] KJUiy (10 mL) ^rjpXtc^. LTt#tltc^M/^ 

izs K 'J ^7 ATK^&^JP;^ tltl^^^PP^^ L 

tcQ M#iM7K-e;£;1^s A Tig!):#, ;Jtii 

U 5§&£}mj±f^LT*I£/£$l£?#fc„ ?#^£NH*> 'J 

^7A^P7 h^77 -f — (^^r+fV : ^ 7 —JU = 100 : 0 : 0 
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- 0 : 100 : 0 - 0 : 90 : 10, v/v/v) (62 

mgN JM53%) tLX%tc0 

1H NMR(CDCL3, 400MHZ) :S0.96(3H, t, J=7.4Hz), 1.04(3H, d,J=6.7Hz), 1. 

10-1. 20(2H, m), 1.64-1. 81 (7H, m), 2. 06-2. 10(4H, m), 2. 19(2H, t,J=7.4H 

z), 2.23-2.28(1 H, m), 2.37(3H, s), 2.75(2H, t, J=9.4Hz), 2.85-3.00(3H 

, m), 3.23(3H, s), 3.45(2H, s), 4.11-4.18(1 H, m), 4.38(2H, d, J=5. 9Hz) 

, 5. 75(1 H, brs), 6.73(2H, m), 6. 82(1 H, d, J=7.5Hz), 6. 93-6. 96(2H, m), 

7. 20(1 H, t, J=8. 2Hz), 7. 33(1 H, d, J=8.2Hz). 

MS(ESI) m/z: 535 (M+H)+. 

<^MJ3 9>trans-4-{3-[(^ V/f 'J )17 $ J ) 7 x J ^>}-N-p< 

^U-N-(3-p< ^JU-4-{[(3S)-3-p< ?-)\s >-WJU]p< 7i-Jb) 

is 9 $ K 

CH3 

[0273] (3 9 A) cis-4-t P^+f 

cis-4-t P^^r+f (20.0 gN 0. MmoL) N j^I£ 

(21.1 gs 0.15 moL) N ^>yjU7"P$K (16.1 mL% 0.13 moL) N 

K (100 mL) K&fl? U 

[0274] )\sx^&Ltc0 

o 'J P7 h^77 -r - (^ 

*V-y : M|x^;u = 100 : 0 - 0 : 100, v/v) U tl§E@^bl^)£fi 

feUH* (26.1 gN J»80%) tLXmtz0 

!H NMR(CDCL3, 400MHZ) : 8 1. 62-1. 74(6H, m), 1. 96-2. 04(2H, m), 2.42-2.47( 

1H, m), 3. 90-3. 92(1 H, m), 5.13(2H, s), 7. 31-7. 39(5H, m). 



WO 2012/043445 119 PCT/JP2011/071830 

(3 9 B) t rans-4-[3- 7~)\/) i/ 'J ^ 7~)\/) 7 

x J n^^-y-ytjjUTFyis&^yZ'ju 
(3 9 A) -eii^L/ccis-4-t KP^fs>s>£ >2] 

(1.46 gN 6.23 mmoL) N ^ftHb^tT&£3-({[tert-7"51>'U('>?;>< ̂ JU):>'J 

^ 7~)\y) 7 x. J — )\/ (1.49 gN 6.25 mmoL) hJUx> (50 mL) \,Z 

feMLs i00°c-ei5 fimmWLtc0 Ki&mmzs 
fcxfc^y (1.97 mL% 7.48 mmoL) ^rjjST Ls 30|P^iQS&ll/jit Lfc0 

%£%iztt?Ls mm%mi±g£Lrmt>tifcmm%s 
P7h^77-f" (^^tf-y : ^11x^^ = 100 : 0 - 90 : 10, v/v) L 

s (2.17 gs J»76%) £ LTt#/c„ 

!H NMR(CDCL3, 400MHZ) :80.10(6H, S), 0.94(9H, S), 1.43-1.54(3H, m), 1. 

59-1.63(1H, m), 2.07-2.13(3H, m), 2.17-2.22(1H, m),2.38-2.45(1H, m), 

4.16-4. 23(1 H, m), 4. 71 (2H, s), 5.13(2H, s), 6. 77(1 H, dd,J=2.0Hz, 7. 8H 

z), 6.86(1H, d, J=7.4Hz), 6.90(1H, s), 7. 21 (1H, t, J=7. 8Hz), 7. 32-7.38 

(5H, m). 

(3 9C) trans-4-[3-( t K P * 3~)\s) 7 i J 0 P^^r+f > 

yM.^<yV)\y 

(3 9 B) L/ctrans-4-[3-({[tert-7"51>'b('>>^ 7~)\AV 'J 

V} ̂  7~)\y) 7 x. J P/v^rHt > (2.17 gN 4.78 m 

moL) h z> t: K P 7 z> > (10 mL) 7- K z> ~?3~)\/7 y^E — 0 A 

yjlsjf'J K 7^ K ^ tl KP 7 ̂  >/#/S (1. 0M% 14.3 mL% 14.3 mmoL) ^rjjST 

Ls 

[0275] Ltco #$Jf 

7KT;$t;f^s WUtWi^Azm*. ;Jli§U LTfl 

o 'J P7 K^'^7 -r - ( 

^*V-y : M|x^;u = 100 : 0 - 80 : 20, v/v) U 

(1.0 gs JM6U) £LT?#fc0 

!H NMR(CDCL3, 400MHZ): 5 1.43-1. 53(2H, m), 1. 58-1. 67(2H, m), 2.09-2.21(4 
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H, m), 2. 39-2.45(1 H, m), 4. 20-4. 25(1 H, m), 4.66(2H, d, J=5. 9Hz), 5.13( 

2H, s), 6. 80-6. 83(1H, m), 6. 91-6.93(2H, m), 7.24-7.28(1H, m),7.33-7.4 

0(5H, m). 

(3 9 D) trans-4-[3-(7"P;EP<51>'U)7xy ^ U^^-fytJU^y 

(3 9C) L/ctrans-4-[3-( L K • 7 x J 0 P^ 

ytJi/JfiyWt^yVJl' (1.0 gN 2.94 mmoL) ^icV0 P P t $ y (20 mL) 

(1.46 gN 4.41 mmoL) % h 'J 7 x ~ 7 -i > (1. 

54 gN 5.88 mmoL) ^-C50^4f# Ltc0 LT 

V 'J tl fJIst} 7A^P7 h^77<- (^^pHt> : Mix 

^U = 100:0 - 95:5, v/v) U *I§E@(727 

mgN W61%) tLXmtc0 

!H NMR(CDCL3, 400MHZ) : 8 1.43-1. 68(4H, m), 2. 09-2. 20(4H, m), 2.38-2.46( 

1H, m), 4.19-4.25(1 H, m), 4.54(2H, s), 5.13(2H, s), 6.83(1 H, td,J=2.3 

Hz, 9. 0Hz), 6. 90-6. 92(1 H, m), 6. 95(1 H, d, J=8.6Hz), 7. 21-7. 27(1 H, m), 

7. 33-7. 40(5H, m). 

(3 9 E) trans-4-{3-[(^f V 7"-?1 'J JUT < J ) t ̂ JU] 7 x J 0 P^ 

^y-ytuutfy it 
(3 9 D) XMm: L fctrans-4-[3-(7"7 Jiy 

"tJ" ytJi/JfiyWt^yVJl' (200 mgN 0.50 mmoL) N 2-p< ^JUZfn/^yT < K ( 

52 mgN 0.60 mmoL) £N, N-^;^ ̂ JUT^JUAT $ K (3 mL) TK^b 

(63%N 24 mgN 1.00 mmoL) ftlNX. ^/mT20|Pp^i^ L/c0 

[0276] 

pH=3tciJ^L/c0 

tco (146 mg, wmm 
t. LX%tc0 

MS(ESI) m/z: 320 (M+H)+. 

(3 9 F) trans-4-{3-[(^ V 7> 'J JUT < J ) ^JU] 7 x J ^>}-N-p< 7~JU 
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-N-(3-* ̂ JU-4-{[(3S)-3-p< ?-)\s >-WJU]p< D^~)\s)V0 

(3 9 E) 4-{3-[(-r ;)^jb]7x;*v}vo 

II (146mg% 0.46 mmoL) N teftUk'SMZ&Z (2S)-2-p<^ 

^U-4-[2-p< ^^U-4-(p< ^ y t0^^y>-1-^>;U/K>I|tert-

(152 mgN 0.46 mmoL) N i^b4-(4, 6-^ p< K *V~1,3, 5- K <J TV >-2 

(191 mgN 1^0.69 mmoL) £N,N-^p< 

^)\s*)\sAT$ K (5 mL) Ci§|L, ^-C160^4f# L/c0 

[0277] Ltc0 

-efc&fes ;jii§u mm^mi±m^Ltc0 m 
yk^v 'J • v hys=j7 -f 

(2 mL) (2 

mD Sr^-eaD^ Msmiam~K ^-ei0i^m^L/co 

[0278] K JH> (10 mL) ^;iPLTt# 

^ UI^TKSHb:)- K 'J ^7 ATK^&^JP;^ tltl^^^PP^^ L 

fco A-e$£'Jiu ;]!}§ 

U 5§&£}mj±f^LT*I£/£$l£?#fc„ %b£NH*> 'J ti^fJU 

^7A^P7 h^77 -f — (^^r+fV : : P< $ J—Jl/ = 100 : 0 : 0 

- 0 : 100 : 0 - 0 : 90 : 10, v/v/v) U *I§E@(18 

.0 mgN JK$7%) t LXmtc0 

!H NMR(CDCL3, 400MHZ) :51.06(3H, d, J=6. 7Hz), 1. 11-1. 17(1 H, m), 1.18(6 

H, d, J=6.7Hz), 1.65-1.84(5H, m), 2.08-2.15(3H, m),2.22-2.30(1H, m), 

2. 32-2.43(5H, m), 2.76(2H, t, J=8.6Hz), 2. 89-2. 95(2H, m), 3. 00-3. 03(1 H 

, m), 3.23(3H, s), 3.46(2H, s), 4.11-4.19(1 H, m), 4.38(2H, d,J=5.5Hz) 

, 5.76(1 H, brs), 6.74(2H, m), 6.81 (1H, d, J=7.4Hz), 6. 94-6. 96(2H, m), 

7. 20(1 H, t, J=7. 7Hz), 7. 33(1 H, d, J=8.2Hz). 

MS(ESI) m/z: 535 (M+H)+. 

<^»J4 0>trans-N-p<51>'U-N-(3-p<51>'U-4-{[(3S)-3-p<51>'Uto^^y>-
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1-^Jb]^fJb}7xZJb)-4-{3-[(2-^ + V L°P 'J 

[0279] (4 OA) t:°P 'J Vy-2-~% > 

^^[]'fb-^t"efe-g)1-(^>y>'U^^ri>)-3-(7"P;EP<5l>'U)/><>-tz> (380 mg 

N 1.37mmoL) N 2-fcfP 'J K> (210 2.74 mmoL) £N, N-S/.X 

T7 $ K (5 mL) IzmMU 0'C-e^K^b^- K 'J 0 A (631 105 mgN 2.74 mmoL 

) ZMXS ^zmmmwistco 
[0280] Ltco #$Jf 

mimw.-??**/*:7Atm ;jii§u 
M^%tco 'J P7 K^'^7 -T - (^ 

*V-y : M|x^;u = 100 : 0 - 50 : 50, v/v) U tl§E@ 

&)&mm (318 mg, J»82%) £ LT?#fc„ 

!H NMR(CDCL3, 400MHZ) : § 1.93-2. 00(2H, m), 2.43(2H, t,J=8.2Hz), 3.23(2 

H, t, J=7.1 Hz), 4.42(2H, s), 5.06(2H, s), 6. 83-6. 84(2H, m), 6. 86-6. 91 ( 

1H, m), 7. 23(1 H, d, J=8.2Hz), 7. 31-7.44(5H, m). 

MS(ESI) m/z: 282 (M+H)+. 

(4 0 B) 1-(3-L KP^>^>y» fcfP 'J Vy-2-^y 

(4 o A) -e^L/ci-[3-(^>y;u^^^)^>y;u]tfp u y>-2-^> 
(318 mgN 1.13 mmoL) ©x^y-JU;#^ (10 mL) tCN 

WJxvm (10% wet, 300 mg) ^^30#^^ L 

tc„ h;Jli§U J£§Egftrtb^$l£& 

(230 mg, J»100%) £ LX%tc0 

!H NMR(CDCL3, 400MHZ) : 8 1.96-2. 04(2H, m), 2.47(2H, t,J=8.0Hz), 3.31(2 

CB 
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H, t, J=7.4Hz), 4.40(2H, s), 6.75(1 H, d, J=7.4Hz), 6.80(1 H, dd,J=2.4H 

z, 7.8Hz), 6.83(1 H, s), 7.18(1 H, t, J=7.8Hz), 7. 52(1 H, brs). 

(4 OC) (2S)-2-p<51>'U-4-(2-p<51>'U-4-{p<51>'U[(trans-4-{3-[(2-^^V 

fcfP 'J V y-1 r J\y) * 7-)U\7 X J V 0 • tl 7 $ J } 

y-i-tuistfyMtert-y^jis 

(40B) -e^L/c1-(3-t KP^r^^>y;U) tfp 'jy>-2-^> (230 mg 

% 1. 20mmo L) N (2 A) X'Mm: Lfc (2S)-4-(4-{[(c i s-4-1 K P 0 P^ 

*V)\s) tlJUts-JU] (P< 7-)\y) T $ J }-2-p< >^;U)-2-p< *>* 

>-1-2j,IUtf\ Vlltert-y-^JU (552mg% 1.20 mmoL) (5 mL) tC;# 

mu m°cx\bftm%WLtc0 *7-u> K 'j 
=?y (472 mgN 1.80 mmoL) ^rjjST U 60|P^iQS&ll/jit Ltc0 

[0281] 

P7h^77-f - : ^11x^^ = 100 : 0 - 0 : 100, v/v) L 

s (179 mg, J»24%) tLXmtc0 

MS(ESI) m/z: 633 (M+H)+. 

(4 0 D) trans-N-p<5l>'U-N-(3-p<5l>'U-4-{[(3S)-3-p<5l>'Ubf^^y>-1-^ 

JU] ^JU} 7 x - ;U)-4-{3-[ (2-^ V tf P 'J $/ >-W JU) ^JU] 7x7 + 

V}VO P^^r-t $ K 

(4 0 C) L/c(2S)-2-p< ^U-4-(2-p< ̂ jU-4-{p< ^U[(trans-4-{3-[ 

(2-^ V tf P 'J V >-W J\y) * 7-)U\7 x J * V} V 0 P V)\y) tl )\stt— 

JU];7^ J }^<yi/)[/) y-1~t]Jl'7ftyMtert-7"iLJl' (170 mgN 0.27mm 

oL) ^cVOUU^^y (2 mL) £?§#¥ U h'J 7JU:* PM£ (2 mL) 

mmmmnTs ^-ei0tp^i#u/co 

[0282] KJUiy (10 mL) Tifc^z.. LTt#£>tlfc^M/^ 

izs K 'j oA7kmfa%i]QX, Mwfanrvvuutvyx$&&L 
tco ^Mjf^zKs A-e$£'Jiu ;]!}§ 

U 5§&£}mj±f^LT*I£/£$)£?#fc„ ?#^£NH*> 'J ^>f;u 

^7A^P7 h^77 -f — (^^r+fV : : P< £ 7 — JU = 100 : 0 : 0 
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- 0 : 100 : 0 - 0 : 90 : 10, v/v/v) T*tii U ^IIE@ 

(110 mgN JM77%) t LT%tza 

!H NMR(CDCL3, 400MHZ) :51.04(3H, d, J=6.3Hz), 1. 10-1.20(2H, m), 1.65-1 

. 78(6H, m), 1. 95-2. 02(2H, m), 2. 06-2.11 (3H, m), 2. 22-2. 29(1 H, m ), 2.3 

8(3H, s), 2.43(2H, t, J=8.0Hz), 2.76(2H, t, J=9.4Hz), 2.85-2.99(3H, m) 

, 3. 23-3. 27(5H, m), 3.45(2H, s), 4.11-4. 20(1 H, m), 4.38(2H, s), 6. 69(1 

H, s), 6.74-6.79(2H, m), 6.94-6.96(2H, m), 7.20(1 H, t, J=7.8Hz), 7.33 

(IH,d, J=8.6Hz). 

MS(ESI) m/z: 533 (M+H)+. 

<^»J4 1 >trans-N-p<51>'U-N-(3-p<51>'U-4-{[(3S)-3-p<51>'Ut0^^y>-

1 - ̂  Jb] ̂  f Jb} 7 x z Jb)-4-[3-(2-^ V tfJU) 7 x J **>]-*> 0 P^^f 

[0283] ( 2 6 B) Ti^L/c(2S)-2-p<^U-4-{2-p<^U-4-[p<^K{trans-4-[3-( 

2-^^rV7°Pt°>;U)7xy^ri>]i>^P^^ri>JU}^JU/1f-JU)77$y]^>yjU 

} (100mgN 0.17 mmoL) ^^^PP^ 

> (2 mL) KIJ7JU^PMI (195 /xL) £^T2JD^ ^T$t 

feiftflrLfco 

[0284] h'JO MWM/rfci? ̂ PP^ 

>T-aaiL/c„ ;]Ii§U 5§&£)mj±fi 

£ IJ P7 h?'^7 -r - (V 

Onutfy : p<^y-JU = 100 : 0 - 90 : 10, v/v) TittiU U ^IlES^-fb^ 

(32.2 mgN W39%) £ LT?#fc0 

!H NMR(CDCL3, 400MHZ) :51.05(3H, d, J=6.7Hz), 1. 10-1.20(2H, m), 1.65-1 
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. 80(5H, m), 2.06-2.13 (3H, m), 2.13(3H, s), 2.26(1H,m), 2.37(3H, s), 

2. 73-2. 78(2H, m), 2. 87-2. 31 (3H, m), 3.23 (3H, s), 3.45(2H, s),3.62(2H 

, s), 4.17(1 H, m), 6. 67(1 H, m), 6. 73-6. 76(2H, m), 6. 94-6. 96(2H, m),7. 

20(1 H, t, J=7.8Hz), 7.34(1 H, d, J=7.8Hz). 

MS(ESI) m/z: 492 (M+H)+. 

2>trans-N-p<51>'U-N-(3-p<51>'U-4-{[(3S)-3-p<51>'Ut0^^y>-

W 7 x - JU)-4-[3-(p< ^JUXJU/IN-JU) 7x7 0 P^^f 

[0285] (4 2 A) trans-N-p<5l>'U-N-(3-p<5l>'U-4-{[(3S)-3-p<5l>'UH0^^y>-1-^ 

7 x - JU)-4-[3-(p< ^JUTJU/IN-JU) 7X7 P^^r+f > 

K 

(3 8 A) -e^L/c(2S)-4-{4-[({trans-4-[3-(7"P;EP<51JU)7xy * 

P^^^JU}^JU/K-JU)(p<51>'U)77$ 7 ]-2-p<51JU^>yjU}-2-p<51 

(126 mgN 0.2mmoL) ^kV 

Jl>A7 < K (2 mL) U ^ >7JU7 -f >M± K 'J £ A (24 mgN 0.24 

mmoL) £^T2JD^ ^-e20irP^i^L/co 

AD ^ Ltc0 

MJ^ATlS^ ;]Ii§U 

(1 mL) KIJ7JU^PMI (1 

mL) £^T2JD^ ^-e20irP^i^L/co 

[0286] L Tt# btitcBfeiz 1 K 'J £ ATK;#>S 

WMl^^PP^VTffltJHL/co #$Jf K 'J 0 A 

Tl£i& ;Jli§U 
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H*> 'J PV h^77-f — ^ y —JU = 100 : 0 -

80:20, v/v) T*t^u (70 mg, J» 66% 

) t. LTt#/c0 

!H NMR(CDCL3, 400MHZ) : 51.04 (3H, d, J=6.3Hz), 1.23-1.09(2H, m), 1.84 

-1.65 (5H, m), 2.16-2.06 (3H, m), 2.33-2.20 (1H, m), 2.37 (3H, s),2.7 

9-2.71 (5H, m), 3.03-2.81 (3H, m), 3.23 (3H, s), 3.45 (2H, s), 4.24-4 

. 14(3H, m), 6.89-6.84 (2H, m), 6.97-6.91 (3H, m), 7.35-7.24 (2H, m). 

MS(ESI) m/z: 528 (M+H)+. 

(4 2 B) trans-N-^fl;i/-N-(3-^fl;i/-4-{[(3S)-3-^fl;i/kr^;7y>-1-'r 

JU]p< 3-)\s} 7 i - JU)-4-[3-(p< ^JUTJU/IN-JU) 7X7 9 U^^fy 

(4 2 A) -e^L/ctrans-N-^^JU-N-O-^^JU^-fCOS)^-^^^^ 

^7s>' >-1—r JU]P< 71 - JU)-4-[3-(P< ^JUXJU/IN-JU) 71 J =*• *» 

i/0 $ K (390 mgN 0.62 mmoL) (1 mL) 

(1 mL) Ci§|L, (620^L, 0.62 mmoL) £^T2JD^ -78 

°c iz L T ̂  3 tt tco z ti £ iz £ y 31±z>ztx\ *I§E 
(340 mg, J»97%) ^ LT%tz0 

MS(ESI) m/z: 528 (M+H)+. 

<^»J4 3 >3-({trans-4-[p< ̂ JU(3-p< ^JU-4-{[(3S)-3-p< 

>-w JU] * 7 x - JU) ^ JUA'^ -f JU] ̂  ^ :>) ̂  > V)v 

^ — K 

[0287] (4 3 A) (2S)-2-p< ^JU-4-[2-p< ^JU-4-(p< ̂ JU{[trans-4-(3-{[(p< 

JUJ<•=E -f JU) ^ ̂  *>] * 51 JU} 7 x 7 ̂  *>) *> £ p /\^*> JU] tl)U—)U} T7 $ J ) 
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s<yV)\s~\ y-i-jjjistfyMtert-y'^jis 

K 'JfcXfy (41 mgN 0.138 mmoL) ^cVOUU^^y (3 mL) ( 

5 B) Ti^L/c(2S)-4-{4-[({trans-4-[3-(L S'P^>^fJl/)7xy^>] 

0 U^*V)\s} tl)\stt-J\y) (p< 3-)\s) 7 $ J ]-2-p< 3-)\ss<yV)\s}-2-* 3-)\s 

\f^Vy-\-t)\>-fcyli\zx\-y7-)\> (130 mgN 0.230 mmoL) N (2 

8 fx L% 0.345 mmo L) (DVOUUt^y (2 mL) 

%T, 0°C-ei5^rP^I^L/co y(D^- t KP7^> 

(2M% 173 ixls 0.345 mmoL) N K 'J x-^JUT7 $ > (96 /xLs 0.690 mmoL 

) tcVO nutty (2 mL) £}§$L?d§&K0^}irFU 

^-ei60tP^I#L/c„ 

K ^77 4 — (^*V-y : Mtx^JU = 90 : 10 - 30 : 70, v/v) U *1 

(39.6 mg, J»28%) £ LT?#fc„ 

!H NMR(CDCL3, 400MHZ) : 8 1.07-1.21 (2H, m), 1.23(3H, d,J=6.7Hz), 1.47(9 

H, s), 1. 64-1. 82 (4H, m), 1. 98-2.15(3H, m), 2.18-2. 29(2H, m),2.39(3H, 

s), 2. 60(1 H, d, J=11. 3Hz), 2. 73(1 H, d, J=12.1 Hz), 2. 81 (3H, d,J=4.7Hz) 

, 3.03-3.13(1 H, m), 3.24(3H, s), 3.43(2H, s), 3.79-3.86(1 H, m),4.13-4 

. 26(2H, m), 4. 65-4.74(1 H, brs), 5.04(2H, s), 6.78(1 H, d, J=7.8Hz),6.8 

2(1 H, s), 6.89(1 H, d, J=7.4Hz), 6. 93-6. 98(2H, m), 7.22(1 H, t, J=8. 0Hz 

), 7. 32(1 H, d, J=7.8Hz). 

(4 3 B) 3-({trans-4-[p<5l>'K3-p<5l>'U-4-{[(3S)-3-p<5l>'Ubf^^y>-1-

-f JU] * 3-)\s} 7 x - JU) tJ )\yJ -f JU] s> 0 • ̂  *>M # * *>) ̂  7-

— K 

(4 3 A) L/c(2S)-2-p< ̂ -Jl/-4-[2-^ ^-Jl/-4-(^ ^-Jl/{[trans-4-(3-{ 

[(* 7L)\ytl)\yy<IE^ )\s)Jr*V~\)L 3-)\s} 7 x 7 

JUlT7^ 7 )^>yjU] tf^^^y-l-^JU/IOIItert-y^JU (37. 0 mgN 0.059 
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4mmoL) (1 mL) U (1 mL) 

mmmmnTs 
[0288] LT?#£*lfc0lz6 £NH:> 'J tf)\stz>AO • V K 

^7 7 -f — (^^r+fV : \ t $> J —JU = 1 : 2 : 0 - 0 : 1 : 0 - 0 : 15 

: 1, v/v/v) (28.8 mg, J»94% 

) t. LTt#/c0 

!H NMR(CDCL3, 400MHZ) :81.04(3H, d, J=6. 3Hz), 1. 09-1. 22(2H, m), 1.67-1 

. 83(5H, m), 2.03-2.16(3H, m), 2.21-2.31 (1H, m),2.37(3H, s), 2.71-2.80 

(2H, m), 2.81 (3H, d, J=4.7Hz), 2.85-3.02(3H, m), 3.23(3H,s), 3.45(2H, 

s), 4.12-4. 24(1 H, m), 4. 63-4. 76(1 H, brs), 5.04(2H, s), 6. 78(1 H, d,J= 

7. 8Hz), 6. 82(1 H, s), 6. 89(1 H, d, J=7.0Hz), 6. 92-6. 98(2H, m), 7. 22(1 H, 

t, J=7. 8Hz), 7. 33(1 H, d, J=7.4Hz). 

MS(ESI) m/z: 523 (M+H)+. 

<^»J4 4 >2-[3-({trans-4-[p< ̂ JU(3-p< ^JU-4-{[(3S)-3-p< 7~)l 

V >-W JU] * 7-)\y} 7 X - JU) t JUA'^E -f JU] s> 0 • *>M # * *» 7 x ~ 

— K 

[0289] (4 4 A) (2S)-4-(4-{[(trans-4-{3-[2-(^JU/<^-r JUTI" ^:>) X^JU] 7 x 

7 •^^^JU)^JU/K-JU](p<51>'U)77$ 7 }-2-p<5l>'^^>^>'^)-2-

P<5l>'^bf^^y>-1-^>;^/K>I|tert-7"5l>'^ 

(80 mgN 0.269 mmoL) £VO • • ̂ 9 > (4 mL) ( 

7 A) Ti^Lfc(2S)-4-{4-[({trans-4-[3-(2-L h*P^r4>Xf J[/)7iy + 

*>]*>? y >2-* 

>-1~tJ)l''ft>Mtert-7"3LJl' (260 mgN 0.448 mmoL) N tf'jV> 
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(54 0.672 mmoL) (DVOUUt^y (3 mL) ^t^CTAP;^ mMW-

HIT, 0°C-e20^rP^I^L/co zomfe*28%yy^-77k (200 M s K 

'J x-^JU y^y (186 AJ,LN 1.34 mmoL) (DT~ K ^ tl K • 7 ̂  > (2 mL) ;#>i& 

tC0°CT;&T U M^HHmT0oC-e20irP^I^ Ltzo 

KjtmmzmuMtyy^-ou/c0 # 

IE§i 'J ~hf)\/~h=7l\9 • v 

h^77-r - (^^T+f >: ̂ 11x^^ = 80 : 20 - 40 : 60, v/v) T*iii U *1 

(250 mg% J»90%) £UT?#fc0 

!H NMR(CDCL3, 400MHZ) :8 1.06-1.20(2H, m), 1.22(3H, d,J=6.7Hz), 1.46(9 

H, s), 1. 63-1. 82 (4H, m), 1. 97-2.15(3H, m), 2.17-2. 29(2H, m),2.38(3H, 

s), 2. 59(1 H, d, J=11. 3Hz), 2. 73(1 H, d, J=11.0Hz), 2.87(2H, t,J=6.7Hz) 

, 3. 08(1 H, t, J=12. 5Hz), 3.23(3H, s), 3.42(2H, s), 3.82(1 H, d,J=11.0H 

z), 4.07-4.28(4H, m), 4.60-4.77(2H, brs), 6.66-6.73(2H, m), 6.76(1H, 

d, J=7. 0Hz), 6. 91-6. 99(2H, m), 7.12-7. 21 (1H, m), 7. 31 (1H, d, J=7.8Hz). 

(4 4 B) 2-[3-({trans-4-[p<51>'K3-p<51>'U-4-{[(3S)-3-p<51>'Utl0^^y> 

-1 -'T JU] * 7-)l} 7 x - JU) tl JU/-f JU] s> 0 • ̂ *>M ̂  *>) 7 x ~ JU] 

X^JU^— — K 

(4 4 A) L tc (2S) -4- (4- {[ (t r ans-4- {3—[2— (^iJUA'^E^f 

X^JU] 7x7^i/}i/^ P^s^ri>JU) tl )\stt—JU] (p< ^JU) 7 $ 7 }-2-p< 

/ss>'V>'U)-2-p< ^JUtf^^yy-l-^JU^ylttert-y^1^ (250mg% 0.402 mm 

oL) ncVOUU^^y (1 mL) KIJ7JU^PMI (1 mL) 

-eipA, mmmmnTs ^T5^P^I#L/C0 

[0290] LT!Mtl^f/c„ ?# £ 'J 

P V K 7 -f — (MIx^JU : * $ J — JU = 100 : 0 - 90 : 1 

0, v/v) -e*t^u (101 mg, mm) ZL 

xmtco 
!H NMR(CDCL3, 400MHZ) :81.05(3H, d, J=6. 3Hz), 1. 08-1. 21 (2H, m), 1.64-1 
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. 81 (5H, m), 2.06-2.15(3H, m), 2.21-2.30(1H, m), 2.37(3H,s), 2.71-2.80 

(2H, m), 2. 87(2H, t ,J=6.9Hz), 2. 84-3. 01 (3H, m), 3.23(3H, s),3.45(2H, 

s), 4.11-4. 21 (IH, m), 4.25(2H, t, J=6.9Hz), 4. 55-4. 75(2H, brs), 6. 67-6 

. 74(2H, m), 6. 77(1 H, d, J=7.4Hz), 6. 92-6. 97(2H, m), 7.17(1 H, t, J=8. 2 

Hz),7.33(1H, d, J=7.8Hz). 

MS (ESI) m/z: 523 (M+H)+. 

<^WJ4 5>2-[3-({trans-4-[^jU(3-^jU-4-{[(3S)-3-^;Utf^ 

V y-M JU] x - Jly) tl JlsS<"E -f M V 0 • ̂ :>M Tt" * is) 7 x ~ 

)ls] — h 

[0291] (4 5 A) (2S)-2-p<51>'U-4-[2-p<51>'U-4-(y ^JU{[trans-4-(3-{2-[(;< 

tl JU/<•t -f JU) ^ ̂  ] 1JU} 7 x J V) > 0 P ̂ JU] tl)U—JU} 7 < 

y )^>v;u] tf^^yy-l-^JU/lOIItert-y^v'U 

(75 mg, 0.251 mmoL) £ V 0 • • ̂ $ > (4 mL) 

(7 A) -ei^sL/c(2S)-4-{4-[({trans-4-[3-(2-L h'P+4>i^)7i; 

^ S/] ̂ > ^ • ̂  S/;u} ^ ;u/K - ;u) (;u) 7 $ y ]-2--2-y 
5l<lUtl0/><:7'>?>-1-^]JU7lN>@ttert-7"5l''U (243 mgN 0.419 mmol) N 

> (51 ju,LN 0.629 mmoL) ®:v^PPp<^> (3 mL) )#^^0oCei[]A, mM 

#HmT0oC-e25^^m^L/co (Ml 200 
/x L) N K 'J X-^JU/7 $ > (174 /xLs 1. 26 mmoL) ©r KP77V (2 

mL) ;#>fc0oCT;STU M^#Hm_F0'Ct?1. 5&FM# L/c0 

[0292] A*5§$£2jna.TB^x^ji/-cfflaj L/co 

ux^#?c0 *#e>£ *> 'j * ? jua ̂  A ? p 

„N.. .CH3 ..A t X 1 
H 

XN"' CH3 r"""x" 
L 1 L , 

•o 
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7h ̂ 77-f- >: ̂ 11x^^ = 90 : 10 - 40 : 60, v/v) U 

tl§E@^1§r^£iffe>E^^ff (256 mg, J»96%) £LT%tc0 

!H NMR(CDCL3, 400MHZ) : 8 1. 08-1. 20(2H, m), 1.23(3H, d,J=7.0Hz), 1.47(9 

H, s), 1. 63-1. 82(4H, m), 1. 98-2.15(3H, m), 2.19-2. 26(2H, m),2.39(3H, 

s), 2. 60(1 H, d, J=11. 0Hz), 2. 73(1 H, d, J=11.0Hz), 2.78(3H, d,J=4.7Hz) 

, 2.85(2H, t, J=7.0Hz), 3.04-3.13(1 H, m), 3.23(3H, s), 3.43(2H, s),3. 

82(1 H, d, J=13.3Hz), 4.11-4.30(2H, m), 4.25(2H, t, J=6.9Hz), 4.53-4.6 

1 (1H, brs), 6. 66-6. 72(2H, m), 6. 77(1 H, d, J=7.4Hz), 6. 92-6. 98(2H, m), 

7.16(1 H, t, J=8. 0Hz), 7. 31 (1H, d, J=7.8Hz). 

(4 5 B) 2-[3-({trans-4-[p<?1M3-p<?1JU-4-{[(3S)-3-p<?1JULV^y> 

-1 —f ;u]3-)\sj 7 x -JU) tl JU/-f MV 0 • ̂ isJU}^^) 7 x -JU] 

7~)\st — — K 

(4 5 A) -e^L/c(2S)-2-p<51>'U-4-[2-p<51>'U-4-(p<51>'U{[trans-4-(3 

-{2-[(p< 7x7 ̂ :>):>^ 

y )^>y;U] t0^^y>-1-^;U/K>I|tert-7"5l>'U (250 mgN 0. 

393mmol) ^VOUU^^y (1 mL) K'J7>'U^PMI (1 mL) £ 

mmmmnTs ^TI5^P^I#L/C0 

[0293] LT!Mtl^f/c„ "J 

A^fJ^7A^P7 K^'^7 'T — (^-yy : ^ 7 —JU = 50 

: 50 : 0 - 0 : 100 : 0 - 0 : 90 : 10, v/v/v) U tl§E@ 

)&mm (158 mg, J»75%) £ LT?#fc„ 

!H NMR(CDCL3, 400MHZ) :81.04(3H, d, J=6. 3Hz), 1. 08-1. 21 (2H, m), 1.64-1 

. 82(5H, m), 2.02-2.14(3H, m), 2.20-2.30(1 H, m),2.37(3H, s), 2.70-2.82 

(5H, m), 2. 82-2. 92(4H, m), 2. 92-3. 01 (1H, m), 3.23(3H, s),3.45(2H, s), 

4.11-4. 20(1H, m), 4. 24(2H, t, J=7. 0Hz), 4.52-4.62(1H, brs),6.66-6.72 

(2H, m), 6.76(1 H, d, J=7.4Hz), 6. 92-6. 97(2H, m), 7.16(1 H, t, J=8. 0Hz) 

, 7. 33(1 H, d, J=8.2Hz). 

MS(ESI) m/z: 537 (M+H)+. 
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<^»J4 6 >2—[3— ({trans—4—[^JU(3-p< ^JU-4-{[(3S)-3-p< ?-)\s 

V>-w JU]* 3-)\s}7 x -;u) y )y JL-

V— K 

[0294] (4 6 A) (2S)-4-{4-[({trans-4-[(3-{2-[(yp<51>'U^>'UA,^^>iU)^^^] 

X5L;U}7x->iU)77$ J 7 >2-* 

(2 8 D) Ti^L/c(2S)-4-(4-{[(trans-4-{[3-(2-L 

VJls)-2-?( iLJl/kl°'<;7Ssy-1-'jjJl'7ftyMtert-7"iLJl' (260mg, 0.449 mmoL) 

% 0 is y^i $ V)\/ (115 mg, 0.449 mmoL) N V ^ 7~)\s7 < J tf 'J V 

y (16 mg, 0.135 mmoL) ^rT^-tz S — S (5.0 mL) 

IN ^ST30^4f# Ltc'fe, 7-)\s7<y(D^ h7tKP77> 

m%l (2M% 270 ixl, 0.539 mmoL) £JQAT, ^T30#F^4f# Ltc0 

[0295] Ltc0 

±M7KT;$t;f^s WUtWi^AXM*. ;JtiiU LT 

'J -hf)\s-h^>AO • v K ys=5> 7 -f -

(^^Ht> : M|X^;U = 60 : 40 - 30 : 70, v/v) T*ti^ 

(126 mg, J»43 %) £ LT?#fc„ 

!H NMR(CDCL3, 400MHZ) : 8 0. 77-0. 91 (2H, m), 1.23(3H, d, J=6. 7Hz), 1.46(9 

H, s), 1. 68-1. 80(4H, m), 1. 97-2.12(3H, m), 2.22(2H, dd, J=11.0, 3.9Hz 

), 2.38(3H, s), 2. 60(1 H, d, J=11.4Hz), 2.73(1 H, d, J=10.6Hz), 2.83(2H, 

t, J=7. 0Hz), 2. 87 (3H, s), 2.90(3H, s), 3. 01-3. 03(1 H, m), 3.17-3. 27(1H 

, m), 3.23(3H, s), 3.43(2H, s), 3.82(1 H, d, J=13.3Hz), 4.17-4.27(1 H, m 

N" CH 

CH 



WO 2012/043445 133 PCT/JP2011/071830 

), 4. 22(2H, t, J=7. 0Hz), 6. 36-6.43(2H, m), 6. 53(1 H, d, J=7.4Hz), 6.92-

6. 98(2H, m), 7. 02-7. 09(1 H, m), 7. 31 (1H, d, J=7.8Hz). 

(4 6 B) 2-[3-({trans-4-[p<?1M3-p<?1JU-4-{[(3S)-3-p<?1JULV<^y> 

V— K 

(4 6 A) -e^L/c(2S)-4-{4-[({trans-4-[(3-{2-[(yp<51;U^;U/^ 

-r;u)^^ri>]x51>'u}7x- y p^^ri>;u}^;u/if-;u)(p<51>'u) 

y ]-2-p< 

(323 mg, 0.497 mmoL) £:^PPp<^> (1 mL) U h'J^JU^P 

MI d mD mmmmnTs ^T7^P^I#L/C0 

[0296] V A^J^7A^P7 K 

^77-f — (Mtx^JU : p<^y-;u = 100 : 0 - 85 : 15, v/v) U *1 

(204 mg, J»75%) LTt#/c„ 

!H NMR(CDCL3, 400MHZ) : 8 0.78-0.91 (2H, m), 1.03(3H, d,J=6.7Hz), 1.67-1 

. 80(5H, m), 2. 02-2.12(3H, m), 2.17-2. 28(1 H, m), 2.37(3H, s), 2. 72-2. 92 

(12H, m), 2. 92-3. 00(1 H, m), 3.17-3.26(1 H, m), 3.23(3H, s), 3.44(2H,s) 

, 4.23(2H, t, J=7.0Hz), 6.37-6.43(2H, m), 6.52(1 H, d, J=7.0Hz), 6.92-

6. 97(2H, m), 7. 03-7. 09(1 H, m), 7. 32(1 H, d, J=7.4H). 

MS(ESI) m/z: 550 (M+H)+. 

<^»J4 7 >2-[3-({trans-4-[p< ̂ JU(3-p< ^JU-4-{[(3S)-3-p< 

Vy-\r JU]* 3-)\s}7 x -;u) y )y JL-

JU]i^ — — K 

[0297] (4 7 A) (2S)-2-p< ^JU-4-{2-p< ^JU-4-[p< ̂ JU({trans-4-[(3-{2-[(p< ̂  
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)l> tl )\yJ-f M * * s>] X7-)\s} 7 x ~ JU) T7 $ 7 ] */ 0 • ̂ */M tl — 

;u)77$ j~]s<yV)\s} if^^Vy-i-tjji'tfyMtert-y'^jis 

(2 8 D) Ti^is L tc (2S) -4- (4- {[ (t r ans-4- {[3- (2- L KP+i/Xfjb)7 

j }vo J 

V)\/)-7.-yt iLJl/k:°'<;7Vy-1-t]Jl'7ftyMtert-7"iLJl' (200mg, 0.346 mmoL) 

% JMMVZ 0 V y^i $ V)\/ (89 mg, 0.346 mmoL) N V t 7~)\y7< J tf 'J Vy 

(13 mg, 0.104 mmoL) % 7iz K - K >J JU (3. 0 mL) IZ&ML. MHHSIfiT 

, ^xmmmwistco 
[0298] tcm^v >J tf^t^Ao • -? K^7 < -

i^*y-y •. MIX^;U=70 :30-30:70, v/v) xmmmLtco mbtitcm 
£$$) -tz K- K 'JJIs (3.0 mL) IZ&1&L. * TJIsT < K =? t K • 

77>M (2MN 208 ML, 0.415 mmo L) £Jp AT^T1Lfc0 

[0299] Ltc0 

±M7KT;5t;f^s ^7K^Jt^^ v 7 ATlg'jf s ;Jt® Ls LT 

'J tf)\st^>A0 • v K ys=5> 7 -f -

(^^Ht> : M|X^;U = 70 : 30 - 30 : 70, v/v) T*ti^ 

(70.1 mg, J»32%) £ LT?#fc„ 

!H NMR(CDCL3, 400MHZ) : § 0.75-0.90(2H, m), 1.22(3H, d,J=7.0Hz), 1.46(9 

H, s), 1. 68-1. 80(4H, m), 1. 98-2.12(3H, m), 2.17-2. 26(2H, m),2.38(3H, 

s), 2. 60(1 H, d, J=11. 0Hz), 2. 70-2. 85(3H, m), 2.78(3H, d, J=4.7Hz),3.0 

1-3.13(1 H, m), 3.17-3. 25 (1H, m), 3.23(3H, s), 3.43(2H, s), 3.81 (1H, d 

, J=13. 3Hz), 4.16-4.28 (1H, m), 4.24(2H, t, J=7. 0Hz), 4. 55-4. 64(1 H, br 

s), 6. 36-6.43(2H, m), 6. 51 (1H, d, J=7.4Hz), 6. 92-6. 98(2H, m), 7. 06(1 H, 

t, J=7. 8Hz), 7. 30(1 H, d, J=7.8Hz). 

(4 7 B) 2-[3-({trans-4-[p<51>'K3-p<51>'U-4-{[(3S)-3-p<51>'Ubf^^y> 

JL~JU)tlJU/<IE-f U^^rSyJU}T< y)y JI-JU] 

X-^JU J* T-Jlstj—Styt — h 

(4 7 A) Ti^L/c(2S)-2-p<^U-4-{2-p<^U-4-[p<^K{trans-4-[( 
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3"{2-[ (^ 3-)\s tl )l>-f )\y) * * s>] x7 x ~ JU) T7 $ J ] *> £ p /\^ */ 

j\s}ti)\stf-)\s)7< Jv)\s} if^^vy-i-tjji'tfyMtert-y'^jis (65. 

1mg, 0.102 mmoL) ^cVOUU^^y (1 mL) U VX)~PMuWWi ( 

1 mD mmmmnTs ^TI0^JI#L/C„ 
[0300] LT?#£*lfc0lz6 £NH:> 'J ttfJUt^A? • V K 

^77-f — (M|x^;u : P<^y-;u = 100 : 0 - 85 : 15, v/v) U *1 

(50.9 mg, J»93%) tLxmtz0 

!H NMR(CDCL3, 400MHZ) :0.79-0.91 (2H, m), 1.05(3H, d,J=6.3Hz), 1.69-1.8 

1 (5H, m), 2.03-2.13(3H, m), 2.18-2. 29(1 H, m), 2.38(3H, s), 2. 71-3. 01 (1 

0H, m), 3.17-3.27(1 H, m), 3.23(3H, s), 3.45(2H, s), 4.24(2H, t,J=7.0H 

z), 4. 55-4. 65(1H, brs), 6. 36-6.43(2H, m), 6. 52(1H, d, J=7.4Hz), 6. 93-6 

. 97(2H, m), 7. 06(1 H, t, J=7.6Hz), 7. 33(1 H, d, J=8.6Hz). 

MS(ESI) m/z: 536 (M+H)+. 

<^»J4 8 >[3-({trans-4-[p< ̂ JU(3-p< ^JU-4-{[(3S)-3-p< 7~)l 

y-1 r JU] ̂  7-)\y} 7 X - J\y) VJUA,;E -f M s> 0 • isjuj t * *» ̂  > Vj\y 

>I|p< J-Jl/ 

[0301] (4 8 A) trans-4-(3-:> 7V 7 x J 

3-VT J 7 x y — JU (3. 00 gN 25.2 mmoL) N cis-4-L K • :>:> 0 • ̂^r 

If >2JJU >!£;><(2.66 g, 16.8 mmoL) £ hJUxy (80 mL) L 

, VI7 J ^7-\yy Vx) y^Jl/TfcZTfc^y (6.6 mL% 25.2 mmo L) 

HSimTs 2.50|^Jp^M)tL/co 

LT?#£*ifcglz6£NH*/ 'J 

7A^P7h^77< - (^^r+fV : ^11x^^ = 95 : 5 - 90 : 10, v/v) T? 
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mmL, (2.19 g% J»50%) tLxmtc0 

!H NMR(CDCL3, 400MHZ) : 8 1. 44-1. 68(4H, m), 2. 06-2. 21 (4H, m), 2. 38(1 H, t 

t, J=3. 7, 11. 2Hz), 3. 70(3H, s), 4.22(1H, tt, J=3.9, 9. 8Hz), 7. 08-7.15( 

2H, m), 7.22(1 H, d, J=7.4Hz), 7.36(1 H, t, J=7.8Hz). 

(4 8 B) trans-4-(3-:> 7V 

(4 8 A) L/ctrans-4-(3-:> 7V 7x7 ytlJ\y 

(1.10 g, 4.24 mmo L) — )\s (5 mL) N jh7t h*P7 

(5 mL) 5^1^7X11^^" K 'J 0 A (5 mL) 

xmmmwLtc0 

[0302] Ltco TKHiz5*I£i^I£ £Jp 

tc0 'J ~hf)\/~h=?A9 PV VO^D -f — {^V-y : 

M|x^;u = 10 : 1 -1 : 1, v/v) -e*ii^u (7 

70 mgN W74%) £ LT?#fc0 

!H NMR(CD30D, 400MHZ) : 8 1.42-1.54(2H, m), 1,57-1.69(2H,m), 2.03-2.10( 

2H, m), 2.12-2. 20(2H, m), 2. 35(1H, tt, J=3. 8, 11. 4Hz), 4. 32-4.40(1H, m 

), 7. 21-7. 27 (3H, m), 7. 42(1 H, t, J=8.2Hz). 

(4 8 C) (2S)-4-{4-[{[trans-4-(3-:> T7 J 7 ^ J 

JU^-JUK^^U):^ J Yi-tT-^^yVM-i-tT-^^Vy-^-hiv 

/lOIItert-y^JU 

(4 8 B) XWk^LtcU ans-4-(3-i; 7 J 1 ̂  J 0 

>11 (762 mgN 3.11 mmoL) N 'AM^XfoZ (2S)-2-p< ^JU-4-[2-p< 7~)l~ 

4-(^7-)\y7^ J )^yVM \f^Vy-\--h)\si£yWL\zx\-^7-)\s (1.04 gs 

3.11mmoL) S-JU (20 mL) Izmi&U ±^t4-(4, 6-^ h ^>-1,3,5-

h 'J T*Jy-2-4 ;U)-4-p< ^JIs^EJIsfc 'J - ̂  ATK®^ (1.72 gs #56.2 mmol) 

mmmmnTs ^x2mmmw[,tc0 

)\sx^&Ltc0 ts®# 
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o %btl tct^^^V 'J t>?JUt>^A<? • V K ^7 7-f -

: M|X^;U = 95 : 5 - 70 : 30 - 30 : 70, v/v) T*tii U *I§E@ 

(1.24 g, J»71%) £LT?#fc„ 

!H NMR(CDCL3, 400MHZ) :81.11-1.25(2H, m), 1.23(3H, d,J=6.7Hz), 1.46(9 

H, s), 1. 68-1. 84(4H, m), 1. 99-2.14(3H, m), 2.19-2. 30(2H, m),2.39(3H, 

s), 2. 60(1 H, d, J=11. 4Hz), 2. 73(1 H, d, J=11,0Hz), 3. 02-3.13(1 H, m),3. 

24(3H, s), 3.43(2H, s), 3.82(1 H, d, J=12.5Hz), 4.15-4.26(2H, m),6.93-

6. 98(2H, m), 7. 03-7. 09(2H, m), 7.19(1 H, d, J=7.4Hz), 7. 30-7. 35(2H, m) 

(4 8 D) (2S)-4-{4-[({trans-4-[3-(77<7 ^fJl/)7i>':1FS'],>^PA + 

J Y2* 3- )\,s<y V )\s}-2~ * 3- )\s\fs<z> V y-^ 

(4 8 C) TS^JS L/c(2S)-4-{4-[{[trans-4-(3-:>77 7 7x7 0 P^ 

J y2-^7-)\y^<yV)\y}-2-^7-)\y\f^z>V 

y-l-jjJlstfyMtert-y'^Jls (4.00gN 7.13 mmoL) N J^-fbP/<Jl/ K27Kffi^ ( 

3.39 g, 14.3 mmoL) (100 mL) U -10°CT7.KSHb* ̂  

(1.89 gN 49.9 mmoL) £'> Lf^flP AT-10°CT45:frP^I# L 

tc o 

K5iiL^ TK^AP AffE 
itx^^uTfflaiLtc0 m? 
T&4& %bntc%^m^n 
Hi/ >J PV K 7 -f — (^^r+fV : ^11x^^ = 70 : 30 - 10 

0:0, v/v) T*t^L, *£§EgtfHb^$l£tte@<* (1.67 g, J»43%) £ L 

X%tc0 

!H NMR(CDCL3, 400MHZ) : 8 1. 09-1. 20(2H, m), 1.23(3H, d,J=6.7Hz), 1.47(9 

H, s), 1.64-1. 82(4H, m), 1.98-2.07(1H, m), 2.07-2.15(2H, m),2.19-2.28 

(2H, m), 2. 39(3H, s), 2. 60(1 H, d, J=11.3Hz), 2. 73(1 H, d, J=11. 3Hz), 3. 
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02-3.13(1 H, m), 3.23(3H, s), 3.43(2H, s), 3. 77-3. 85(1 H, m), 3. 81 (2H, 

s), 4.14-4. 27(2H, m), 6. 72(1 H, dd, J=2. 0, 7.8Hz), 6. 80(1 H, s), 6. 85(1 H 

, d,J=7.8Hz), 6. 93-6. 99(2H, m), 7.20(1 H, t, J=7.8Hz), 7.31 (1H, d, J=7 

.8Hz). 

(4 8 E) (2S) -4- {4—[ {[ t r ans-4- (3- {[(;>< h t) < J ] * Tils 

} 7 x j v o t>j\sts—j\/} (p< 7-)\y) ]-2-p< 3-)\ss<yv 

J U} - 2 - J U ^ -1 - J U > I£ t e r t - 7" J U 

(4 8 D) -e^L/c(2S)-4-{4-[({trans-4-[3-(77$y ^jb)7xM^>] 

*/<? (p< 51;u)77$ J ]-2p< 3-)\ss<yV)\s}-2-* 3-)\stf 
y<z7Vy-1-J]Jl'7ftyMtert-7"iLJl' (110 mgN 0.195 mmoL) N ^cV0 •• ̂ 

*?y (2 mL) 0°CT K 'J > (54 wU 0.390 mmoL) N 0 

(18 ixLN 0.234 mmoL) £JpA, ^-C15#^4f# Ltc0 

KjtmmzmuMtyy^-ou/c0 M 

IE§i %btl'J tf)\/t^AO • V 

h^77-f - (^^r+f >: ̂ 11x^^ = 90 : 10 - 40 : 60, v/v) U *1 

(99.5 mg, J»82%) tLxmtz0 

!H NMR(CDCL3, 400MHZ) :8 1. 08-1. 21 (2H, m), 1.23(3H, d,J=6.7Hz), 1.46(9 

H, s), 1.61-1. 82(4H, m), 1. 99-2.14(3H, m), 2.19-2. 29(2H, m),2.39(3H, 

s), 2. 60(1 H, d, J=11. 0Hz), 2. 73(1 H, d, J=11.3Hz), 3. 02-3.13(1 H, m),3. 

23(3H, s), 3.43(2H, s), 3.70(3H, s), 3.82(1 H, d, J=13.3Hz), 4.12-4.26 

(2H, m), 4. 31 (2H, d, J=5.5Hz), 4. 92-5. 01 (1H, brs), 6. 71-6. 78(2H, m), 6 

. 83(1 H, d, J=7.4Hz), 6. 93-6. 98(2H, m), 7. 20(1 H, t, J=7.8Hz), 7. 32(1 H, 

d, J=7.8Hz). 

(4 8 F) [3-({trans-4-[p<5l>'K3-p<5l>'U-4-{[(3S)-3-p<5l>'Ubf^^y>-1 

-^b]^fJl/)7i - ;u) v;u/ ̂  -f M V 0 • ̂  isjuj ̂  ̂  ^ > V )l~\ tl 

>1 

(4 8 E) -e^L/c(2S)-4-{4-[{[trans-4-(3-{[(p< K 
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7$ y ]* T-M D j o Milji/jtf-;u} (* ̂ ;u)T7 $ y ]-2-

(93.0mgN 0 

.149 mmoL) ^JOUUfpy (1 mL) U (1 mL) 

mmmmnTs ^TI5^P^I#L/C0 

[0303] £NH:> 'J • V K 

^77-f — (^+f> : M|X^;U = 50 : 50 - 0 : 100, v/v) U tl§E 

(60.4 mg, J»78%) £ LTt#/c„ 

!H NMR(CDCL3, 400MHZ) :81.03(3H, d, J=6. 7Hz), 1. 08-1. 21 (2H, m), 1.64-1 

. 82(5H, m), 2.02-2.13(3H, m), 2.20-2.30(1 H, m),2.37(3H, s), 2.75(2H, 

t, J=9.2Hz), 2.82-3.00(3H, m), 3.23(3H, s), 3.45(2H, s),3.70(3H, s), 

4.11-4. 21 (1H, m), 4. 31 (2H, d, J=6.3Hz), 4. 90-5. 00(1 H, brs), 6. 71-6. 77( 

2H, m), 6.82(1 H, d, J=7.4Hz), 6. 92-6. 98(2H, m), 7.20(1 H, t, J=8.0Hz), 

7. 33(1 H, d, J=8.2Hz). 

<^»J4 9 >[3-({trans-4-[p< ̂ JU(3-p< ^JU-4-{[(3S)-3-p< 7~)l 

y-\-'fji/]^ji/}7iP^^JU};7^ y )^<yV)v 

>I|p< ̂ )\y 

[0304] (4 9 A) trans-4-[(3-{[(tert-7" h + N>iiH -Jl/)75 y ]^ f ib} 7 i-

j\/)7$ ;Ys<7n^*v-ytui'tfym±3LJi' 
&ftHb^Tfe£(3-:p$ y^yyju)^/^ >Utert-y^JU (1.70 gs 1. 
65mmoL) N 4-^^rWC (1.69g% 9.94 mmoL) 

h ̂  tl K P 7 7 V (100 mL) UN K 'J 71z K K 

(2.55 gN 11.5 mmoL) Ml (3 mL) ^iTL/dl 

, ^-ei60#^m^u/co 



WO 2012/043445 140 PCT/JP2011/071830 

[0305] Ltc0 #$Jf 

7KT;$t;f^s M7;Jli§U }g®£}$J±^£ LTfl 

o 'J ~hf)\/~h=7i\9 PV K^'^7 -T — ( 

: Mtx^U = 100 : 0 - 60 : 40, v/v) U J£§EgftHb^$l£ 

(860 mgN W30%) tLX%tc0 

!H NMR(CDCL3, 400MHZ) : 8 1.08-1.18(2H, m), 1.26(3H, t,J=7.1Hz), 1.46(9 

H, s), 1.53-1.63(2H, m), 2.05(2H, dd, J=3.1Hz, 14. 9Hz), 2.18(2H, dd, J 

=3. 5Hz, 13. 3Hz), 2. 28(1 H, tt, J=3. 5Hz, 12.1 Hz), 3. 20-3. 28(1 H, m),4.13 

(2H, q, J=7. 2Hz), 4. 21 (2H, d, J=5.4Hz), 4. 85(1 H, brs), 6.46-6.49(2H, 

m), 6. 57(1 H, d, J=7.4Hz), 7. 10(1 H, t, J=7.8Hz). 

(4 9 B) trans-4-[(3-{[(p< K tUUt^-JU) T $ J ]* 7 x ~ JU) T 

< J YsO 

(4 9 A) -et#^tl/ctrans-4-[(3-{[(tert-7" h^^JU/K-JU);7^ J ]* 

fJl/}7x-jb)7< J YsO P^^r+fV^JU/IOItx^JU (860 mgN 2.28 mmo 

L) ^cVOUU^^y (30 mL) £?§#¥ U h'J^JU^PMt (8 mL) 

xmXs mmmmnTs ^-ei0tp^i#u/co 

[0306] h y (10 mL) LTt# 

^ K 'J oA7kmfa%l]QX, tli^^'^ppy^ >xttuh L 
fco A-?££&, ;tii 

PP< * > (5 mL) £?§#¥ U 0°Ce^ p p fe&J. 3-)l 

(112 MU 1.44 mmoL) N tf'jVy(50 ML)£JPA/C0 

£Ls mmmwistco 

[0307] 

&ik7kx-)mms mimw.-??**/*:7Atm ;jii§u 
t# tl/c|I^J55c^ ̂  'J tfJl/jj 7A^7P7 h^7-r 

- (^+f> : Mtx^U = 100 : 0 - 80 : 20, v/v) U J£§EgftHb£-

(240 mgN W99%) t LXmfc0 
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!H NMR(CDCL3, 400MHZ) : 8 1. 09-1.19(2H, m), 1.26(3H, t,J=7.0Hz), 1.53-1 

. 64(2H, m), 2.05(2H, dd, J=3.2Hz, 11.7Hz), 2.19(2H, dd,J=3.1Hz, 13.7H 

z), 2. 28(1 H, tt, J=3. 5Hz, 12.1 Hz), 3. 21-3. 28(1H, m), 3. 52(1 H, s),3.70 

(3H, s), 4.13(2H, q, J=7.0Hz), 4.27(2H, d, J=5.9Hz), 4.95(1 H, brs), 6. 

48-6. 50(2H, m), 6. 59(1 H, d, J=7.4Hz), 7.10(1 H, t, J=8.0Hz). 

(4 9 C) trans-4-[(3-{[(p< h tUUt^-JU) T $ J ]* 7 x ~ JU) T 

< J Y><? 

(4 9 B) xm ̂ tl/ctrans-4-[(3-{[(* K 7 $ J ]7~)lj 

7i-^)7$ J Y><7 (240 mgN 0.72 mmoL) GO 

7^h^LKP7^ (3 mL) IZS K 'J 0 ATK;#>S (2. 2 mL 

% 2.20 mmoL) % ^ $ 7 — )\s (3 mL) ftlNX. SMT'IL/c0 

[0308] (5 mL, 5.00 mmoL) 

L/c^inA-e$£'Jt 
s ;Jli§U (180 mg, J»82% 

) t. LTt#/c0 

!H NMR(CDCL3, 400MHZ) : 8 1.11-1. 21 (2H, m), 1. 55-1. 66(2H, m), 2.08-2.13( 

2H, m), 2. 20(2H, dd, J=3.1Hz, 13.7Hz), 2. 28(1 H, tt, J=3. 5Hz, 12.1Hz), 

3.22-3.30(1 H, m), 3.70(3H, s), 4.28(2H, d, J=5.9Hz), 4. 93(1 H, brs), 6. 

49-6. 51 (2H, m), 6. 59(1 H, d, J=7.4Hz), 7.12(1 H, t, J=8.2Hz). 

(4 9 D) (2S)-4-{4-[({trans-4-[(3-{[(p< K T7$ 7 ]51 

M7I-J1/)7< J Y><7 J Y2-*3-)\s 

(4 9 C) xm ̂ tl/ctrans-4-[(3-{[(* K 7 $ J ] 7~)lj 

7i ~JU)77$ J ~\V 9 (150mg% 0.49 mmoL) N 4£ftHb 

(2S)-2-p< ^;U-4-[2-p< ̂ U-4-(p< 3-)\s7< J )^>^;U] 

y-1-J]Jl'7ftyMtert-7"iLJl' (163 mgN 0.49 mmoL) N ±m'fb4-(4, Q-V^ K ^r 

V-\,3,^-V')TVy-l-< )\s)-4-*3-)\s=E)\s-fc\)-OA7km'y} (271 mgN m 

.98 mmo L) £N, N-^^)\y^)\yA7 $ K (5 mL) IZ^MU ^^160^^ 
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ftLtc „ 

)%mks v*v;jii§u 
tyrfr%tz.o 'J ^JU^A^ PV K^'^7 -r - (^ 

Ht> : M|x^;u = 100 : 0 - 0 : 100, v/v) Tltii U il§E@^tl=r^ (162 

mgs W53%) LTt#/c0 

MS(ESI) m/z: 622 (M+H)+. 

(4 9 E) [3-({trans-4-[p< ̂ ^(3-^ 51-'U-4-{[(3S)-3-p< -^JU ^ >-1 

X-;U)±I;UA^ -< ;u»<? P^^>;U}:P$ J )^<yVMti 

JUA'$ yii*7-)\s 

(4 9 D) T?#£*lfc(2S)-4-{4-[({trans-4-[(3-{[(* K t) 7 

< y]*^M7 ̂ =Jls)7< J] 

-!-^7-)\/^yV)\y}-l-^7-)\y\f^Vy-\-t)\ytsyWi\ex\-^7-)\y (162 mg 

, 0.26 mmoL) ^VOUU^^y (2 mL) h'J7J^Pii (2 mL 

[0309] J5J^ChJUx> (10 mL) LTt#^tlfcglzS 

iz, 2M&miki- K 'J 0A7K/#/Snd]\\X. MWknrVI PP^ >Tl£tJH L 
tco tSffl^7KT;5t;ffis »fitl£v^*^AT££'J^ ;Jiii 

U 5§&£}mj±f^LT*I£/£$l£?#fc„ ?#e>ftfc*I£/£$]£NH*/ 'J ti^'JU 
±1^ A^P? — (^^"tv : lEStx^JU : J — JU = 100 : 0 : 0 

- 0 : 100 : 0 - 0 : 90 : 10, v/v/v) T*f^ U 

(72 mg, J«53%) LT%tc0 

!H NMR(CDCl3, 400MHZ) : 8 0.80-0.90(2H, m), 1.05(3H, d,J=6.3Hz), 1.70-1 

. 78(5H, m), 2.07-2.10(3H, m), 2.19-2.23(2H, m), 2.37(3H, s),2.75(2H, 

t, J=9. 2Hz), 2. 65-2. 99(3H, m), 3.19-3. 23(1 H, m), 3.23(3H, s), 3.45(2H 

, s), 3. 68(3H, s), 4. 24(2H, d, J=5.5Hz), 5. 07(1 H, brs), 6.43-6.44(2H, 

m), 6. 54(1 H, d, J=7.4Hz), 6. 94-6. 96(2H, m), 7. 09(1 H, t, J=8.0Hz), 7.32 

(1H, d,J=7.8Hz). 



WO 2012/043445 143 PCT/JP2011/071830 

MS(ESI) m/z: 522 (M+H)+. 

5 0 >trans-N-p< ^JU-N-(3-p< ̂ JU-4-{[(3S)-3-p< 

1 ->C M * 7-)D 7 x -)l)-4-{3-[(2-tf ̂ rV-1, 3-^=^VV 'J V y-3~4 JU) 

[0310] (5 OA) (2S)-4-{4-[({trans-4-[3-({[(2-^PPX K ^V)tl 

< J } * 7-)l) 7x;^r^]i/^ U^*V)\s} tl)\stt-)\s) (p< ^JU) 7 $ 7 >2-* 

y-l-^JU/^Vlttert-y^JU 

(4 8 D) -e^L/c(2S)-4-{4-[({trans-4-[3-(77$y ^jb)7xM^>] 

*/<? (p< 51;u)77$ y ]-2p< tf 

(180 mgN 0.319 mmoL) N C UU ^ 

spy (2 mL) 0°C-e K 'J x^UT7^ > (88 y. L% 0.638 mmoL) N ^7 

PP^fi2-^PPifJl/ (40 MLN 0.382mmo L) ^S"C50#Hfiif # I, 

tCo 

KjtmmzmuMtyy^-ou/c0 # 

h ^77 -f — (^+f> : M|X^;U = 90 : 10 - 50 : 50, v/v) U *1 

(206 mg, J»96%) £ LTt#/c„ 

!H NMR(CDCL3, 400MHZ) : 8 1. 07-1.19(2H, m), 1.23(3H, d,J=6.7Hz), 1.47(9 

H, s), 1. 67-1. 82(4H, m), 1. 99-2.14(3H, m), 2.19-2. 29(2H, m),2.39(3H, 

s), 2. 60(1 H, d, J=11. 0Hz), 2. 73(1 H, d, J=11.0Hz), 3. 02-3.13(1 H, s),3. 

24(3H, s), 3.43(2H, s), 3. 65-3. 71 (2H, m), 3. 78-3. 86(1 H, m), 4.12-4.26 

(2H, m), 4. 28-4. 38(4H, m), 5. 04-5.12(1 H, brs), 6. 72-6. 77(2H, m), 6.83( 
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1H, d, J=7.4Hz), 6. 92-6. 98(2H,m), 7.18-7. 24(1 H, m), 7. 32(1 H, d, J=7. 8 

Hz). 

(5 0 B) (2S)-2-p<51>'U-4-(2-p<51>'U-4-{p<51>'U[(trans-4-{3-[(2-^^V-

1, 3-^ *r+F V 'J V y-3-J Jb) * ̂ Jb] 7 x J V 0 • Jb) tl Jbtf'xjb 

] j7^ J}^<yV)\s) if^^Vy-i-tjji'tfyMtert-y'^jis 

(5 OA) "eii^L/c(2S)-4-{4-[({trans-4-[3-({[(2-^ • PX K^ri>)^ 

JU/1?- Jb] 7 $ y } * ̂ Jb) P^:>Jb} tUUt^-JU) (P< ^Jb) 

T7^ y Y2- * 3- )\,s<y V )\s}-2- * 3- )\s\fs<^ V y-\-t )\sttyW.1er\-?3- )\s 

(202 mgN 0.301 mmoL) h "7 t: K P 7 "7 > (5 mL) 7kM{t1~ 

h'J^A (631 12 mgN 0.316 mmoL) £JpA, L 

tc o 

x^;i/-eaai L/co 

A-e^ ;jii§u 

A7A^7P?h^77^ - (^^rHt> : M£x^Jb = 70 : 30 - 30 : 70, v/v) 

(168 mg, J»88%) tLX%tc0 

!H NMR(CDCL3, 400MHZ) : 8 1. 07-1. 31 (2H, m), 1.23(3H, d,J=6.7Hz), 1.47(9 

H, s), 1. 61-1. 83(4H, m), 1. 99-2.14(3H, m), 2.19-2. 29(2H, m),2.39(3H, 

s), 2. 60(1 H, d, J=11. 0Hz), 2. 73(1 H, d, J=10.6Hz), 3. 02-3.12(1 H, m),3. 

23(3H, s), 3. 38-3.45(4H, m), 3. 82(1 H, d, J=13.3Hz), 4.13-4. 25(2H, m), 

4. 26-4. 33(2H, m), 4.36(2H, s), 6. 73-6. 81 (2H, m), 6. 83(1 H, d, J=7. 8Hz) 

, 6. 93-6. 98(2H, m), 7. 23(1 H, t, J=7.8Hz), 7. 32(1 H, d, J=7.8Hz). 

(5 0 C) trans-N-p<5l>'U-N-(3-p<5l>'U-4-{[(3S)-3-p<5l>'Ubf^^y>-1-^ 

Jb] ̂  f Jb} 7 x Z Jb)-4-{3-[ (2-^ Jp V-1, 3-^" +17 'J Vy-3-4, Jb)p< ^Jb] 

7 X J P^^r+fV^Jb/l^+J" $ K 

(5 0 B) xmrnltc(2S)-2->( T)ls-4-(2->( T)l,-4-{>( T)l,[(trans-4-{3-[ 

(2-^ ̂ rV-1, 3-J-Jr+FV 'J V y-3—f Jb) / ^Jb] 7 x y V 0 P Jb) 

^Jb/KxjblT7^ y }^>^Jb) tf^^^y-l-^Jb/IOIItert-y^Jb (162mg 
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% 0.255 mmoL) ^cVOUU^^y (1 mL) U (1 m 

L) mmmmnTs ^TI5^P^I#L/C0 

[0311] LT?#£*ifc0lz6 £NH:> 'J tf)\stz>AO • V K 

^77-f- (gft&X^Jl/ : Jl/ = 100 : 0 - 90 : 10, v/v) U *1 

(76.4 mg, J»56%) tLXmtco 

!H NMR(CDCL3, 400MHZ) :81.04(3H, d, J=6. 3Hz), 1. 09-1. 22(2H, m), 1.67-1 

. 83(5H, m), 2.03-2.14(3H, m), 2.20-2.32(1 H, m),2.38(3H, s), 2.71-2.79 

(2H, m), 2.83-3.01 (3H, m), 3.23(3H, s), 3.38-3.44(2H, m),3.45(2H, s), 

4.11-4.21 (1H, m), 4. 27-4. 33(2H, m), 4.36(2H, s), 6. 74(1 H, s),6.78(1H 

, dd, J=2. 2, 8.4Hz), 6. 83(1 H, d, J=7.4Hz), 6. 93-6. 97(2H, m), 7. 23(1 H, 

t, J=7. 8Hz), 7. 33(1 H, d, J=8.2Hz). 

MS(ESI) m/z: 535 (M+H)+. 

<^MJ5 1 >trans-4-(3 -{[(^JU) (p< ^JU) T7 $ 7 ] 51 

)\y} 7 x 7 ^>)-N-p< ̂ JU-N-(3-p< ^JU-4-{[(3S)-3-p< >-W 

[0312] (5 1 A) (2S)-4-{4-[ {[t r ans-4-(3-{[(V * Jls tl Jls/< J 7-

M 7 x J V 0 U^*V)\s~\ t>J\sts—J\/} (P< 7-)\y) >2-* > 

(110 mgN 0.372 mmoL) £ VO P P t $ > (4 mL) 

(4 8 D) -e^L/c(2S)-4-{4-[({trans-4-[3-(77$y ^fJb)7x;+^] 

o u^*V)\s} tJU/^XJU) (p< ^JU)T7$ y ]-2p< tf 

>-1-^D>/U^\Vlttert-7'51^ (350 mgN 0.620 mmoL) N tf'jVy (75 

MLN 0.930 mmoL) 0i/^PP^> (4 mL) ;#^^0°C"eiPAs 

CH3 CH3 
NS 

If c 
o 

N 0 
i 
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T0°CT30:frP^I#L/co >0f t h'P77>iS 

(2M% 620 /x1.24 mmoL) N K 'J x-^JUT7$ > (258 /x1.86 mmoL) 

<D*/V nutty (2 mL) femzmuffiT U M^HHmT0oc-e45^rP^l 
WLtc „ 

A^K^^ijpAT^x^;i/-eaai L/Co # 

IE§i 'J ~hf)\/~h=7l\9 • v 

h ^7 7 -f — (^^r+fV : Mtx^JU \ t $> J —JU = 40 : 60 : 0 - 0 : 100 : 0 

- 0:80:20, v/v/v) U (283 mg, JR 

>£72%) £LT?#fc„ 

!H NMR(CDCL3, 400MHZ) : 81.07-1.20(2H, m), 1.23(3H, d,J=7.0Hz), 1.47(9 

H, s), 1. 64-1. 82 (4H, m), 1. 98-2.15(3H, m), 2.18-2. 30(2H, m),2.39(3H, 

s), 2. 60(1 H, d, J=11. 4Hz), 2. 73(1 H, d, J=10.2Hz), 2.92(6H, s),3.03-3. 

14(1 H, m), 3. 23(3H, s), 3.43(2H, s), 3. 82(1 H, d, J=12.1 Hz), 4.12-4. 27( 

2H, m), 4. 37 (2H, d, J=5.5Hz), 4. 56-4. 63(1 H, m), 6. 73(1 H, dd, J=1. 8,8. 

0Hz), 6. 78(1 H, s), 6. 86(1 H, d, J=7.4Hz), 6. 92-6. 98(2H, m), 7. 20(1 H, t, 

J=7.8Hz), 7.32(1 H, d, J=7,8Hz). 

(5 1 B) (2S)-4-{4-[{[trans-4-(3 -{[(^JU) (p< ^JU) T7 

$ J ] * 3-)\s} D JLJ ^ JU/^XJU} (p< ^JU) 7 $ J >2-* 

> y>}-2-p< tf^ ̂  >-1-2] JU/^Vlttert-y^JU 

(5 1 A) L/c(2S)-4-{4-[{[trans-4-(3-{[(,vp< ̂ JlstJ ^ )\y 

) 7 $ J ] * 3-)\s} 7 x J V 0 • JU] tl )\stt-M (p< 3-)\s) 7 $ J ]-2 

-P< iLJl/kl°'<'7V>-1-t]Jl'7ft>Mtert-7"iLJl' (177mg% 0 

.278 mmo L) ^7^ K ^ t: K • 7 ̂  > (3 mL) TK^b^ K 'J 0 A (63 

1 12 mgN 0.306 mmoL) ^JpA/co ^/mT15^Pe^i^ L/c^% 3 

(19 ixLN 0.306 mmoL) £JpA, ^-C45#^4f# U 70#^ 

iP^M/jit L/co 
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;jii§u 

-hz>A9 PV V-fz>7 -i — : /• 0 J ~)\y = 50 : 50 : 0 

- 0 : 100 : 0 - 0 : 85 : 15, v/v/v) T*tii U tl§E@(12 

5 mgN JM69%) t LT%tz0 

!H NMR(CDCL3, 400MHZ) : 8 1. 08-1. 20(2H, m), 1.23(3H, d,J=6.7Hz), 1.46(9 

H, s), 1.67-1.82(4H, m), 1.99-2.06(1H, m), 2.07-2.15(2H, m),2.18-2.27 

(2H, m), 2.39(3H, s), 2. 60(1 H, d, J=11.0Hz), 2. 69-2.76(1 H, m),2.71(3H 

, s), 2.83(6H, s), 3.04-3.13(1 H, m), 3.23(3H, s), 3.43(2H, s), 3.82(1 

H, d, J=12. 5Hz), 4.12-4. 26(2H, m), 4.30(2H, s), 6. 71-6. 76(2H, m), 6.81 

(1H, d, =7.4Hz), 6. 92-6. 98(2H, m), 7. 20(1 H, t, J=8.2Hz), 7. 31 (1H, d, J 

=7.4Hz). 

(5 1 C) t r ans-4-(3-{[(V * TJl, tl Jlss 7 

x 7 ^>)-N-p< ^U-N-(3-p< ̂ ;u-4-{[(3S)-3-p< >-W JU]p< 

^M7 U^^+l-ytJJUTt^tl-^ K 

(5 1 B) r-m^Lfc(2S)-4-{4-[{[trans-4-(3-{[(SJ?(^JUtlJU/<^^JU)( 

J ]^Jb}7x; k V)WW\*VJls]tlJl'tf=M(*iLJls)T 

$ J yi- ̂  7- )\y^<y V )\y}~2~ ^ 7- V y-\-t )\y^yW.^er\-^7- )\y (1 

20 mgN 0.185 mmoL) ^V^UU^^y (1 mL) U K'J^JU^PMI 

d mD ^^TipA, mmmmnTs ^TI5^JI#L/C„ 
[0313] LTt#^ti/c^)f £NH:> 'J tf)\stz>AO P V K 

^77-f — (MIx^JU : P<^y-JU = 100 : 0 - 75 : 25, v/v) T*tii U *1 

(57.1 mg, J»56%) tLX%tc0 

!H NMR(CDCL3, 400MHZ) :81.04(3H, d, J=6. 3Hz), 1. 09-1. 21 (2H, m), 1.69-1 

. 81 (5H, m), 2.02-2.14(3H, m), 2. 20-2. 30(1 H, m),2.37(3H, s), 2.68-2.79 

(2H, m), 2.71 (3H, s), 2.80-3.03(3H, m), 2.83(6H, s),3.23(3H, s), 3.45 

(2H, s), 4.10-4.21 (1H, m), 4.30(2H, s), 6.70-6.75(2H, m),6.81(1H, d, 

J=7.8Hz), 6. 92-6. 97(2H, m), 7.19(1 H, t, J=8.2Hz), 7. 33(1 H, d,J=7.8Hz) 
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MS(ESI) m/z: 550 (M+H)+. 

5 2 >trans-4-(3-{[(y * -f JV) 7 $ J ] * 3~)l>} 7x7 

**»-N-* ̂ JU-N-(3-p< ^JU-4-{[(3S)-3-p< 

7 jL~)\y)VOU K 

[0314] (5 1 A) -e^L/c(2S)-4-{4-[{[trans-4-(3-{[(yp<51JU^JU/^^JU 

) T7 $ J ] ^JU} 7 x 7 ̂ >) *> 0 • JU] * JUtf-Jl/} (* ̂ JU) T7 $ 7 ]-2 

-P< (100mg, 0 

.157 mmoL) (5 1 C) *I§E@ 

mW (75.8 mg, J»90%) tLX%tc0 

!H NMR(CDCL3, 400MHZ) :81.04(3H, d, J=6. 3Hz), 1. 08-1. 22(2H, m), 1.63-1 

. 82(5H, m), 2.02-2.15(3H, m), 2. 20-2. 31 (1H, m),2.37(3H, s), 2.70-2.80 

(2H, m), 2.82-3.00(3H, m), 2.92(6H, s), 3.23(3H, s),3.45(2H, s), 4.12 

-4. 22(1 H, m), 4. 37(2H, d, J=5.5Hz), 4. 55-4. 63(1 H, m), 6. 70-6. 80(2H, m) 

, 6. 86(1 H, d, J=7.4Hz), 6. 92-6. 97(2H, m), 7.19(1 H, t, J=8. 0Hz), 7. 33(1 

H, d, J=7.8Hz). 

MS(ESI) m/z: 536 (M+H)+. 

5 3 >trans-4-{3-[(2-p< h^r :>);>< 51JU]7 x J =*cis}-N-p< 

^U-N-(3-p< ^JU-4-{[(3S)-3-p< ?-)\s \f.s<=7*j >-W 7 x " JU) 

is 9 $ K 

I H 7 
N. ,N 

If 
O 

"N' "O 
CH3 
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H f| "1 | 
/NyCH3 

n 

XX X 
CH3 

[0315] ( 5 3 A) trans-4-{3-[(2-p< h^>X *V}-K-* )l 

-N-(3-p< ^U-4-{[(3S)-3-p< 7-)\y V~W JU]p< TJU} 7 i-)\s)VO 

!H NMR(CDCL3, 400MHZ): 81.04(3H, d, J=6. 3Hz), 1.14-1.16(1 H, m), 1.68-1. 

76(5H, m), 2.07-2.10(4H, m), 2.24-2.27(1 H, m),2.37(3H, s), 2.75(2H, t 

, J=9.5Hz), 2.89-2.96(3H, m), 3.23(3H, s), 3.39(3H, s),3.45(2H, s), 3 

. 56-3. 60(4H, m), 4.17-4.19(1 H, m), 4. 51 (2H, s), 6. 73-6. 75(1 H, m),6.84 

(1H, s), 6.87-6.88(1 H, m), 6. 94-6. 95(2H, m), 7.20(1 H, t, J=7.8Hz), 7. 

33(1 H,d, J=7.8Hz). 

MS(ESI) m/z: 524 (M+H)+. 

(5 3 B) trans-4-{3-[(2-p< h^>X h + Jb]7x7 Jb 

-N-(3-p< ^^^-{[OS)^-^ 3-)\s y-1 ->r ;u] * 7 x - ;u) o 
$ K ±mll±m 

(5 3 A) T§UiiLfctrans-4-{3-[(2-* h^>X hJF>»^fJl']7i J ^r 

^>}-N-p< ^JU-N-(3-p< ^JU-4-{[(3S)-3-p< >-W JU]p< ?Jl<} 7 

x —)[/)V^ $ K (329 mgN 0.63 mmoL) 

(2 mL) Ci§|L, 2*I£±£H (315^LN 0.63mmoL) £^T2JP^ -78 °ClZ 

L T 3 tt fc0 c ti £ iz £ y s tt £ c: ^ T\ *I§E @ w 
(352 mg, J»100%) ^ LT%tz0 

MS(ESI) m/z: 524 (M+H)+. 

<^fife0!l5 4>trans-4-{3-[(2-L KP^ri>X K *cV) * 7 x J 

^;U-N-(3-p< ^JU-4-{[(3S)-3-p< >-1-^;U]p< 7 x ~;U 

)i/0 $ K 
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1H NMR(CDCL3, 400MHZ) : 81.03(3H, d, J=6.3Hz). 1.15(2H,dd, J=11.9, 5.9 

Hz), 1. 70-1. 75 (6H, m), 2. 09-2.12(2H, m), 2. 24-2. 26(1 H, m),2.37(3H, s) 

, 2.75(2H, t, J=11. 0Hz), 2.89-2.96(3H, m), 3.23(3H, s), 3.45(2H, s),3 

. 58(2H, dd, J=6.3, 2.9Hz), 3.75(2H, t, J=3.9Hz), 4.17-4.19(1 H, m), 4. 

50(2H, s), 6.76(1 H, d, J=8.3Hz), 6.82(1 H, s), 6.87(1 H, d, J=7.3Hz), 6. 

94-6.95(2H, m),7.22(1H, t, J=7.6Hz), 7.33(1 H, d, J=7.3Hz). 

<^»J5 5>trans-4-(3-{[(1R)-2-L KP^r:>-1-p< 

7x7 ^JU-N-(3-p< ^U-4-{[(3S)-3-p< >-W M 

!H NMR(CDCL3, 400MHZ): 81.04(3H, d, J=5. 9Hz), 1.15-1.16(4H, m), 1.64-1. 

83(6H, m), 2.09-2.12(2H, m), 2.24-2.27(1 H, m),2.36(3H, d, J=7.3Hz), 2 

. 74-2. 76(2H, m), 2. 89-2. 96(4H, m), 3.23(3H, s), 3.44(3H,s), 3.49(1 H, 

dd, J=11. 7, 6. 8Hz), 3. 60(1 H, dd, J=11. 2, 3.4Hz), 3. 65-3. 66(1 H, m),4.1 

7-4.19(1 H, m), 4.42(1 H, d, J=11.7Hz), 4. 59(1 H, d, J=11.7Hz), 6. 76(1 H, 

d,J=8.8Hz), 6.83(1 H, s), 6.88(1 H, d, J=7.8Hz), 6. 94-6. 95(2H, m), 7.2 

1 (1H, t, J=7. 8Hz), 7. 33(1 H, d, J=7.8Hz). 

MS(ESI) m/z: 524 (M+H)+. 

6 >trans-4-[3-({[(2R)-2-L KP^>7°Pt 

7x7 ^U-N-(3-p< ^JU-4-{[(3S)-3-p< >-W M 

[0316] (5 6 A) t rans-4-[3-({[(2R)-2-1 K • 7°P tfJU]^ ̂ ri>} ̂  7~)\y) 7 x 

7 ^JU-N-(3-p< ^JU-4-{[(3S)-3-p< ̂ )\y >-W JU]p< 

)\s}7 JL-)\S)V<7 K 
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!H NMR(CDCL3, 400MHZ) 8:1. 04(3H, d, J=6. 3Hz), 1.13-1.15(3H, m), 1.73(6H 

, m), 2.08-2.11(3H, m), 2.24-2.27(1H, m), 2.37(3H, s),2.74-2.77(2H, m 

), 2.89-2. 95(3H, m), 3.24-3.28(4H, m), 3.44-3.46(3H, m),3.98(1H, t, J 

=4.7Hz), 4.18(1 H, t, J=13. 9Hz), 4.49(2H, s), 6.77(1 H, d, J=8.2Hz),6.8 

1 (1H, s), 6.87(1 H, d, J=7.8Hz), 6.95(2H, d, J=6.6Hz), 7.22(1 H, t, J= 

7. 8Hz), 7. 33(1 H, d, J=8.2Hz). 

MS(ESI) m/z: 524 (M+H)+. 

(5 6 B) trans-4-[3-({[(2R)-2-t KP^>7°P tfJUM * J-)\s) 7 x 

7 ^JU-N-(3-p< ^U-4-{[(3S)-3-p< >-W JU]p< ^ 

)[/} 7 x —)\/)V0 P^^r-t $ K ±mll±m 

(5 6 A) Ti^L/ctr ans-4-[3-({[(2R)-2-L KP7°P fcMl/]tf**>} 

?-)\s) 7x7 ^JU-N-(3-p< ^JU-4-{[(3S)-3-p< >-1 

-^fJU]^ 3~)\/} 7 x ~JU):>^7 P^^r-t $ K (236 mgN 0.45 mmoL 

) (2 mL) Ci§|L, 2*l£±£It (225^L, 0.45mmol) 

ipAs -78 °c iz L T^3 ttfco c ti£iz £ y 3 tt £ c 

(251 mg, J»100%) £LZmtz0 

MS(ESI) m/z: 524 (M+H)+. 

<^MJ5 7 >trans-4-{3-[(2-L K P 7 

x 7 ^>}-N-p< ̂ U-N-(3-p< ^;u-4-{[(3S)-3-p< W JU]p< 

u^^+tytuUTi-^+t^. K 

[0317] (5 7 A) trans-4-{3-[(2-X K^ri>-2-^^rVX K^ri>)p< 51>'U]7 X y ^r->} 

VO P^^rHt>^;U/K>I|tert-7"51>'U 

[3-(^>y;U^^ri>)7x-;U]p< ̂  y —;u(2. 27 g, 10.6 mmoDCOy^ P P 
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**>(100 K 'J >(2.2 mL% 15.9 mmol), 

—)10 • 'J K (0. 93 mL, 11.7 mmoD^JpA, 0°C"ei Lfc0 

[0318] 

mMtmi- K u 0Ax-m^Ltzo MI±T, mmttm 

[0319] K(70 mOlZfeMLs 
Mifci" K 'J ^ A(63%% 812 mg, 21. 2mmo L) A, ^-C30#^£# L 

tco ^(D&s KfiifalzW =1— JUltx^JU (1.7 g, 15.9 mmoL) iP^_50°O 

izx2 mmmwistco 
[0320] muMtyy^-OAy^mfa^-hupi, Mix^u-eisai u ?# 

bntcMW^M£TK£<£K 'J L 
tc0 mS-T, 

[0321] mbtitzm£.f&yn<D** J-M3Q mDrnmz, (101 100 
mg) =&iPA, 7KHIIgim~K 1st- 1 

[0322] h;Jli§U S^^MJ±"F)IlsU *!£/£$)£?#*:„ 

[0323] K;UX>;#^(40 mL) tCc i s-4-L K• ̂ >:>0 P^^r+f 

>^;U/^>I|tert-7"51>'K722 mg, 3.6 mmol), VT J * i11/> h'J y^Jlsfc 

^7>(1.0g, 4.3 mmol)£2JPAN 100oCe90^^Ji^ Lfc0 

[0324] mi±TmM%g£Ls 

: M|x^;u = 95 : 5 - 85 : 15, v/Vmtii U 
£Mfe>£t^ff(856 mgN JM60%)£LT%tc0 

!H NMR(CDCL3, 400MHZ): 81.29(3H, t, J=7.2Hz), 1.45-1.60(13H,m), 2.03-2 

. 06(2H, m), 2.16-2. 20(2H, m), 2. 21-2. 27(1 H, m), 4. 09(2H, s), 4.18-4.27 

(3H, m), 4. 60(2H, s), 6. 83-6. 84(1H, m), 6. 91-6. 93(2H, m), 7.24(1H, d, 

J=8.2Hz). 

( 5 7 B) trans-4-{3-[(2-x h^^>-2-xl"^Vi h 3f*» * ̂ JU]7 i J ^>} 

i/0 II 
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(5 7 A) -e^L/ctrans-4-{3-[(2-X h + W + Vl 

]7 x J >2j,IUtf\>ii£tert-7"-31>'l'(856 mg, 2.18 mmoL)CD 

VOUU*$y(l% •£}&-£ K 'J 7>»U^PMI(10 ml_)£JpA, ^ 

[0325] mi±Ts mmzg^Ls w=?? 
•i -(/\*+J-> : M£x^JU = 50 : 50 - 0 : 100, v/v)"CHiSlf &Z.tlZ<£ y, 

mg, J»82%) £ LT?#fc„ 

!H NMR(CDCL3, 400MHZ): 81.29(3H, t, J = 7. 0Hz), 1.46-1. 68(4H, m), 2.11-

2. 22(4H, m), 2. 45(1 H, tt, J=10. 9, 3.6Hz), 4. 10(2H, s), 4. 20-4. 28(4H, m 

), 4. 61 (2H, s), 6. 84(1 H, dd, J=8. 2, 2.3Hz), 6.93(2H, m), 7. 24-7. 27(1 H, 

m). 

(5 7 C) (2S)-4-(4-{[(trans-4-{3-[(2-X h + W + Vl 

jb]7xy+i/}i/^ • /\^f->ji/) a ji/jtf-ji/] (,* ^JU) T7 $ y }-2-P< > 

(5 7 B) -e^L/ctrans-4-{3-[(2-x 

]7 x 7 >11(601 mg, 1. 79 mmo L) £:, 

(2S)-2-p< ^;U-4-[2-p< ̂ U-4-(p< ̂ JUT7 $ y )^>^;U] >-1 

-^D>'U^>It-tert-7"51>'U(595 mg, 1. 79mmoL)CON, N-S/.X T7 $ K(2 

0 mL);#>fc, ^-e^b4-(4,6-^p< K **>-1,3, 5- h 'J TV >-2->T Jl/)-4-

P<^U^U*Ux^A7M]^(1.1 g^ 153.6 mmoD^JpA, ^^170#^^ 

Ltc o 

[0326] M£x^ju-effltJH U 

h U ^A«L/"Co MJITs M^C^L 

s ?#£tlfc0lz6£*> 'J PV h^77-f -(^^rHt> : Mlx^1 

;u = 80 : 20 - 50 : 50, v/vmtii U tl§E@(529 mg 

, JR$45%)£ LT?#fc0 

!H NMR(CDCL3, 400MHZ) : 8 1. 15-1. 17(2H, m), 1.23(3H, d,J=4.1Hz), 1.27-1 

.29(4H, m), 1.47(9H, s), 1.71-1.74(5H, m), 2.03-2.04(1H, m),2.10-2.12 
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(2H, m), 2. 22-2. 23(2H, m), 2.39(3H, s), 2. 60(1 H, d, J=10. 9Hz), 2. 74(1 H 

, d, J=11. 3Hz), 3.07-3.10(1 H, m), 3.23(3H, s), 3.43(2H, s), 3.96(2H, 

s), 4. 22-4. 24(3H, m), 4.58(2H, s), 6. 78(1 H, d, J=8. 2 Hz), 6. 86(1 H, s), 

6. 90-6. 95(3H, m), 7.22(1 H, t, J=7.8Hz), 7.32(1 H, d, J=7.8Hz). 

(5 7 D) (2S) -4- (4- {[ (t r ans-4- {3—[ (2— tl K • ̂>-2-p< ̂ JU7°P 

* D JLj P^^JU) tUlstf—M (p< 7-)\y) }-2-p< 3-)\s 

(5 7C) -e^L/c(2S)-4-(4-{[(trans-4-{3-[(2-X K^r^-2-^^rVX 

h ^ V) * 7 x J * V} V 0 • V)\y) tl )\stt—JU] (* )\s) 7 $ J }-2-

^7-)\y^yV)\y)-2-^7-)\y\f^Z>Vy-^-t)\y^ym^n-^7-)\y^. 19g, 1.8 

3 mmoL)®^K^t KP7^>(20 0°Ct^ 7~)\y^ 

$ K©7^ K ^ tl K• 7 ̂  >/#/S(1. 0M% 7.3 mL, 7.3 mmo L) £:iP 0°CT20# 

mmwLtc „ 
[0327] ?# 

bntcMWLM^7KfcNK 'J ^A« L 

tc0 mS-T, 
7 -r --eflliii U 0 

[0328] • PP< ^ >(1 mL);#^^, iSt' K 'J 7><U^ PfF 

11(10 mD^JpA, ^-C30£^£#Lfc„ 

[0329] MJ±~K 

7-f-(M£x^JU : p<^y-;u = 100 : 0 - 90 : 10, v/v)&Z.£lZ<£ 

y, iI§Bgftfc^$l£tte>1&tf$lff(329 mg, J»89%) £ LTt#/c„ 

!H NMR(CDCL3, 400MHZ) : 81.04(3H, d, J=6. 3Hz), 1. 09-1. 23(2H, m), 1.21(6 

H, s), 1.63-1.84(5H, m), 2.01-2.17(3H, m),2.23-2.26(1H, m), 2.37(3H, 

s), 2.70-2.79(2H, m), 2.81-3.00(3H, m), 3.23(3H, s),3.29(2H, s), 3.45 

(2H, s), 4.19(1 H, m), 4. 51 (2H, s), 6. 76(1 H, m), 6. 81 (1H, s),6.87(1H, 

d, J=7.8Hz), 6. 91-6. 97(2H, m), 7. 22(1 H, t, J=7.8Hz), 7. 33(1 H, d,J=8.2 

Hz). 
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MS(ESI) m/z: 538 (M+H)+. 

(5 7 E) trans-4-{3-[(2-L K • ̂  V-2-p< ^JU7°P *°^>) 7 x J 

^;U-N-(3-^ ^JU-4-{[(3S)-3-p< JU]P< 

(5 7 D) -ei^L/ctrans-4-{3-[(2-L K • **>-2-/. ̂ JU7°P *°^>) 

7x7 ̂ >}-N-p< ̂ JU-N-(3-p< 51>'U-4-{[(3S)-3-p< \d^V >-1-

-f K (329 mgN 0.61 mmol 

) (2 mL) 2*l£±£It (306AJ-L. 0.61mmol) 

iPAs -78 °C iz L To £ ti £/H^SSJSMSI tc J; y 31* £ c 

(350 mg, l|X$100°/o) t LX%tc0 

MS (ESI) m/z: 538 (M+H)+. 

<^WJ5 8>trans-4-({3-[(2-L K • *V-2-* 51;U7°P *°^>) * ̂ JU] 7 

x - M 7 $ 7 )-N-* f^JU-N-O-^ ^U-4- {[ (3S) -3- 7-)\y\f^V >-W 

;U]y< ^}7i -;i/)$/^ P^+f < K 

[0330] (5 8 A) [(3-TS y^>^»^+y]iS|xf ̂  

3-- K P^V^U^JUP — ;u(3. 0 g, 19. 6mmoI)CD^^ P P y< ^ > (100 mL 

K 'J > (3.4 mL% 23. 5 mmol)N * ̂  y X)l7$s-)l/<7 P 'J 

K(1.9mL, 23.5 mmol)£flP;L 0^1 

[0331] U t#bti/c^)1^7KfcN 

K U oAxm^Ltzo mi±T, mmit 

[0332] K(100mL);#>fc 

iti- K 'J ^A(1.5 gs 21.2mmol)£JP;L ^^10^^^ b/c0 ^ 
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(3.1 g, 29.4 mmo L) PA^ 3 

[0333] Mtx^ju-effldi u f# 
£TK£»»:»- K 'J ^A« L 

/c„ MJ±~K *!£$$)£?#*:„ 

[0334] t#^tl/cffi^J55c^0y<^y-;Kl00 mL)-7K(10mL);#)S^, ^Ti^(3.3 

gN 58.8 mmoL), iH-fb J7 > — 0 A(5.2 gN 98.0 mmo L) £Jp As 80°CT50#^ 

mwLtc „ 
[0335] h;Jli§U §>S£MJ±~K ?#£*ifcglz6 

£:> 'J PV K O*^ 7 -f —(^^r+fv : ^11x^^ = 80:20 - 50 

: 50. v/vmtiiu 9. ^44%)tL 
xmtco 
!H NMR(CDCL3, 400MHZ) :81.31(4H, dd, J=7.8, 6.6Hz),4.18(2H, s), 4.23-

4.28(3H, m), 4.73(2H, s), 7.55(1 H, t, J=7.8Hz), 7.74(1 H, d,J=7.8Hz), 

8.17(1 H, dt, J=8. 2, 1. 2Hz), 8.26 (1H, s). 

(5 8 B) (2S)-4-{4-[{[trans-4-({3-[(2-X h^^^VX 

ib]7izji/}7< J )vo J Y2-*?-)\s 

^ y J U} - 2 - p< 51 J U tf ̂  y > -1 - J U #'> I£ t e r t - 7" 51 J U 

(5 8 A) -e^L/c[(3-77$y^>y;U)^^r^]M|x5l;K2.61 gN 12 

. 6mmoL)CD-r K "y t: KP 7 "y >(80 mL);#^tC% 7:>^ p/s^p-Ht 

V^JU^Vlltert-y^KS. 2 gN 13.9mmoL)% TK^-fb K 'J Tiz h 

i~ K 'J 0 A(4. 0 gN 18. 9mmoL)N MI(2.0gN 33. 3 mmoL) £ Jp As ^;mT20# 

mmwLtc0 

[0336] JSJ^^CTK^JPA^ M£x^ju-e2[g]atJH U 
mu&iky.mMtmi- K <J ^A«L/:0 MJ±~K 
U h^7-f-T«iiiU fl£ 

[0337] t#^tl/cffi^^0y<^y-;K20 rnl)mmz, /^y^7A^^(10l 92 m 
g)^^-eiPA, 7K^HHmT"e^-ei0|^Ji^L/co 
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[0338] h;Jli§U ?#£*itctm* 

*> 'J • V h ^7 7-f -"ell^U *!£$!$) £?#£: o 

[0339] (2S)-2-* ^U-4-[2-y< ̂ jU-4-(p< ̂  

JU;7^ y ^VS^U] >I|-tert-7"51>'L/(634mgN 1.90 mmo 

OcDM-^^U/I^UA;^ K(20 mL);#^^, ^^"e^b4-(4, 6-^y< K^r 

5/-1, 3, 5- h 'J T7 V y-2-^ J[/)-4-^- ̂ Jly^EJIy^ 'J —0 ATKffi^O. 1 9s 3.80 

mmoD^JpAs ^;mT150|^jf W L/co 

[0340] Mtx^JU-effltJH U 

mMtmi- K u ^A«L/C0 mi±T, 
s ^ZtltcB^ZV 'J t)?Jlst)^A? PV h ys=j 7 -f -(^^T+fV : Mtx^1 

;U = 80 : 20 - 50 : 50, v/v)"?^ U tiff (523 mg 

% i]X^42%)^i LTt#/c0 

!H NMR(CDCL3, 400MHZ) : 8 0. 84-0. 86(2H, m), 1. 24-1. 28(7H, m), 1.46(9H, s 

), 1. 72-1. 74(3H, m), 2. 02-2. 07(3H, m), 2. 20-2. 23(2H, m), 2.38(3H,s), 

2. 60(1 H, d, J=11. 3Hz), 2. 73(1 H, d, J=11.3Hz), 3. 06-3. 09(1 H, m),3.22-3 

. 25(4H, m), 3.43(2H, s), 3. 80-3. 83(1 H, m), 4.05(2H, s), 4. 21-4. 23(3H, 

m), 4. 53(2H, s), 6.48(1 H, d, J = 7.8 Hz), 6. 54(1 H, s), 6. 63(1 H, d, J= 

7.4Hz), 6. 94-6. 96(2H, m), 7.11 (1H, t, J=7.8Hz), 7. 31 (1H, d, J=7.8Hz). 

(5 8 C) trans-4-({3-[(2-t K P ̂ :>-2-p< Tfs^-V) * ̂ JU] 7 x ~ 

)l,}7$ J )-N-y< ^JU-N-(3-p< ^JU-4-{[(3S)-3-p< >-W JU]p< 

u^^+tytuu^^+t^. K 

(5 8 B) L tc (2S) -4- {4—[ {[ t r ans-4- ({3-[ (2-x h + ̂ -2-^ + V 

X K^r^)y<51>'U]7x->iU}77$ J )VO 

$ J Y2-^7-)\y^yV)\y}-l-^7-)\y\f^Vy-\--h)\yifsyli\Qx\-^7-)\y{Jol 

3 mgN 0.81 mmo L) (DT~ K ^ tl K P 7 ̂  y (10 mL);#>^tCN 0°C"C^-51JL'7^?^ 

i/r)A7*P$ K-"^ K ^ tl K P 7 ̂  >/#/S(0. 98M% 2. 5mL% 2.42 mmo L) £:iPA. 

, ^T-2mmmwistco 
[0341] U ?# 
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££*&£z/makik7kztim£, w^Mtwn- K U L 
tc0 mS-T, 
7 -r --effiltii u o 

[0342] • Py< ^ >(1 mL);#>^C, iSt' K 'J 7><U^ PfF 

II(10mL)^JpA, ^-C30£^£#Lfc„ 

[0343] mi±Ts mmzg^Ls mbntcmyk^mv) 12^)112^ 
7-f-(M£x^JU : y<^y-;u = 100 : 0 - 90 : 10, v/v)"CHiSlf -2> d <^1 tccfc 

y, tl§E@^1§rt£iffe>E^tff(259 mg, J»100%) £ LTt#/c„ 

!H NMR(CDCL3, 400MHZ) : 8 0.83-0.90(2H, m), 1.03(3H, d, J =6.3 Hz), 1.22 

(6H, s), 1. 66-1. 80 (5H, m), 2. 04-2.13(3H, m), 2.17-2. 30(1 H, m),2.37(3H 

, s), 2. 71-2. 78(2H, m), 2. 81-3. 00(3H, m), 3. 22-3. 24(4H, m), 3.28(2H, 

s), 3.44(2H, s), 4.47(2H, s), 6.43-6. 53(2H, m), 6. 61 (1H, d, J = 7.4 Hz 

), 6. 91-6. 98(2H, m), 7.11 (1H, t, J = 7. 8 Hz), 7. 32(1 H, d, J = 8. 2 Hz). 

MS(ESI) m/z: 537 (M+H)+. 

(5 8 D) trans-4-({3-[(2-L K P ̂ >-2-y< Tfs^-V) * ̂ JU] 7 x -

)l,}7$ J )-N-y< ^JU-N-(3-p< ^JU-4-{[(3S)-3-p< >-W JU]p< 

7-)\y} 7 x —)\y)i/C P/^^rHt $ K ±mll±m 

(5 8 C) -e^L/ctrans-4-({3-[(2-t K P ̂ >-2-p< ̂ JU7°P ft**/) 

* 7 X - )\y} 7^J )-N-y< ^;U-N-(3-y< ^;U-4-{[(3S)-3-y< \f.^<=7 

Vy-\-'fJl/]^Jl/}7izjl/)i/^ K (259 mgN 0.4 

8 mmoL) (2 mL) £}§#¥ U 2*l£i*I£ (241 ^LN 0.48 mmoL) 

"78 °ctc LT^^tt/co 

ts-e&ztz, (275 mg% JM1005O tLxmtc 

o 

MS(ESI) m/z: 537 (M+H)+. 

<^»J 5 9 >t rans-4-(3-{[2-(-< 7 7°P tfJUT7 $ J )-2-^ * 71 S * *>] * 

3-)\s} 7x7 ̂ >)-N-p< ̂ JU-N-(3-p< ^U-4-{[(3S)-3-y< >~1~ 

^Jl/]^Jl/}7izjl/)i/^ K 
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!H NMR(CDCL3, 400MHZ) 8 : 1.04(3H, d, J=6. 3Hz), 1.15-1.17(8H, m), 1.65-1 

. 77(5H, m), 2.06-2.10(3H, m), 2.25-2.28(1 H, m),2.37(3H, s), 2.75(2H, 

t, J=9.0Hz), 2.87-2.99(3H, m), 3.23(3H, s), 3.45(2H, s), 3.92(2H,s), 

4.09-4.12(1 H, m), 4.17-4.20(1 H, m), 4.49(2H, s), 6.36(1 H, brs),6.79-6 

. 80(2H, m), 6. 86(1 H, d, J=7.4Hz), 6. 94-6. 95(2H, m), 7. 22-7. 26(1 H, m), 

7. 33(1 H, d, J=7.8Hz). 

MS(ESI) m/z: 565 (M+H)+. 

6 0>trans-4-[3-7;U^ P-5-( t KU*V*3-)\s) 7x7 ̂ :>]-N-

^JU-N-(3-p< ^JU-4-{[(3S)-3-p< ?-)\s 7 x ~)V 

$ K 

!H NMR(CDCL3, 400MHZ) :81.04(3H, d, J=6. 3Hz), 1. 08-1. 22(2H, m), 1.49-1 

. 83(5H, m), 2.02-2.14(3H, m), 2. 26(1 H, m), 2.37(3H, s), 2. 70-2. 79(2H, 

m), 2.83-3. 01 (3H, m), 3.23(3H, s), 3.45(2H, s), 4.15(1 H, m),4.62(2H, 

s), 6.46(1 H, m), 6. 60-6. 67(2H, m), 6. 91-6. 98(2H, m), 7. 33(1 H, d,J=8.2 

Hz). 

1 >trans-4-{[4-^7 • P-3-(t K • * 7~)\y) 7 x ~ JU] 7 $ 7 } 

-N-y< ^U-(3-y< ̂ ;u-4-{[(3S)-3-y< 3-)\s 7 x " 

)\y)VC $ K 

!H NMR(CDCL3, 400MHZ) : 8 0.83-0.86(2H, m), 1.05(3H, d,J=6.3Hz), 1.73-1 

. 76(5H, m), 2. 05-2. 08(3H, m), 2. 21-2. 23(1 H, m), 2.34(3H, s),2.75(2H, 

t, J=9. 6Hz), 2. 88-3. 00(3H, m), 3. 22-3. 24(4H, m), 3.45(2H, s), 4.66(2H 

, s), 6. 39(1 H, dd, J=8. 6, 3.1Hz), 6. 63(1 H, d, J=2.7Hz), 6. 93-6. 95(2H, 

m),7.08(1H, d, J=8.6Hz), 7.32(1H, d, J=7.8 Hz). 

MS(ESI) m/z: 499(M+H)+. 

6 2 >[3-({trans-4-[p< ̂ JU(3-p< ^JUl-4-{[(3S)-3-p< 

Vy-\r ;u]* 7 x -JU) t\-f ;u]*/ 0 • ̂ t *» 7 x -

!H NMR(CDCL3, 400MHZ) :81.04(3H, d, J=6. 3Hz), 1. 08-1. 22(2H, m), 1.43(9 
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H, s), 1. 63-1. 85 (5H, m), 2. 02-2.16(3H, m), 2. 26(1 H, m),2.37(3H, s), 2 

. 71-2.80(2H, m), 2.82-3.03(3H, m), 3.23(3H, s), 3.45(2H, s),3.46(2H, 

s), 4.17(1 H, m), 6. 69-6. 78(2H, m), 6.81(1H, d, J=7.8Hz), 6. 92-6. 98(2H 

, m), 7.17(1 H, t, J=7. 8Hz), 7. 33(1 H, d, J=8.2Hz). 

S#ttNZW7Htdr(M2.5-3.0kg, (jfc) , 

(2)§i^ 

ti)\ss< =i-;u (i^b^u/^juzi IJ ys v9*^-7)\s K'J vT-V^/^y) ti 

iAL^fflLfco K(DMS0, 

'J y?*S*s<y)-emmL> iltMtlSLfco tiM<z 

7KT}§® L/co 

(3) • mm 
ov-^te^y h >J OA mtimM (AO * *B&) 

(NaCL 120.0mM, KCL 4.7 mM, CaCL2 2.4 mM, KH2PO41.0mM, MgSO 

4 1.2 mM, NaHC03 24. 5 mM, gLucose 5.6 mM, pH 7.4) IZT )%)$Ltc0 

(10mmSs 3mi4§) L 

°C095% 02, 5% C02#w? b7"X^20mL^tC;lL^ 1 gOmtlZmil Ltc0 & 
L tatf 10tP^±tf w. L tc o 

iz t )VJ < =i -JH 0 ix & % ijxwt# b n % s y 
ilXfem&FDL0^;^ 7° (TB-611T, (AO * 

^50 tCT)UJAE! LN ^>bzi — y— (RECTI H0RIZ-8K, Sanei, TIE® 

L/Co Mi^b^tti0. 01nM-10MMtC7^^J;9tC^ b 7"X>StC^AP U MftJx 

^;U/<=l->'H0MM$y;|j(0|0J]Xls®tt^100% 

£ ^mt^mzbmn:^tc0 J^TKE 
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[0344] [H1] 
liStiM#"'!' EC50fI (ntf) 

1 28.0 
4 2.5 
5 mmw) 7.3 

16 mm.i%) 2.4 
22 4,8 
30 (TO:®) 3.0: 

33 1.5 
34 2.1 

4-2 (Hlg:®) 4.8 
53 (*iggJg) 6.8 
56 Cffilgifi) 1.2 
57 (TOS) 11.3 
58 (JS08S) 0.9 

[0345] <mmm ^ > nm 
5 gN ?LH 895 g£<£ Xf K 0 • =1 V^y ~fy 100 g£7" 

b > V-M £mZ> Z 11fTi- $ £o 

<^«y 2 > mm\ 
g, ?LH 865 gK• 7°P tfJU-tzJUP 

-X 100 g^Fb^L/c^ 10%t K • :> 7°P tfJUzJU• — X7K;#)S 300 g 

AM# <o ti •?> o 

<§!&!J0!J 3 > ££$ij 

5 gN ?LH 90 gN h 0 =E • =1 V^y ~?y 34 gN ^IHzJl/ 

P-7 20 gfc^t/7^77 U >@£^?^v7 A 1 g^7"l/>"£;!£• Ltc& 

s $£MmTtmtzztiz£t>js mwmhnz>0 



WO 2012/043445 162 PCT/JP2011/071830 

!t#©S6SS 
(I) 

R3 

(I) 

7i-b>l (C]~37)\s*)\s&, C]-37)\sZ\*V&, 

175M5f@M&;**iT^T:fe>&^) ^ C6-107'J-;i/S(^7'J-;i/Stt 

s w.&M;&afrt>miRznz£-w7bmmw.$&m:^-c*,&^)x 
l£C3-10*>£ P^JU^JUg (B%W nyjls^JlsSlis Wi^Sffiafrb 

M1R3tiz&-ei7bm5®w&3tir^ri,&^) RHi^c^n 
TXlZCISTJls^JlsSZ:^ U R2li7kmi£TXlZC1-3TJls*JlsS$:^ 

U R3lZC1-6TJl,*JlsSs C3-10W nTJls^JlsSs C1-3TJUZ1^VC 

i-3:p,iu^,iugx&ci-3L Fn^vyjis^jisSZ^Ls R4ii7kMl£T 
% C1-67Jl':irJl'SXI/£s\U'?>l£IF%:7F; Ls nti 1 7bII4CDSIi££:;^ L 

, -0-s -NH-, -U(C\-37)[/=%• J[/)-s -C(=0)-% -s-N -S( 

0)-N -S(02)-Xti^i|p'n 

(mm&ffia) 
/Np^yn^ ci-ce^ju^jus C1-C6M&J£7*> 
;uSs ci-C67;i/P^r$/*;i/d?-;i/Ss 

df-;i/S (1^7$ y d-C6:P,/u^,/ugN CI-C6/\P:P 

;i/^;i/SXttCi-C67;i/P^r$/Ci-C67;i/^;i/S'e 1 SL< ixzmm^k 

^ tlTl^T t ct lN) N C1-C677>'U^r>'US"T:'1Xti3'f|IIM^^ tlTl^T t 
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KSs C\-CQyJ[/Z\ tlTlNT t cfc 1^01-06 

m%m7V)\s7$ J g, a-CQm%m7V)\sa-CQ7)\s*)\s7$ J g, 

C]-CQ7)\s*)\smT:-1 X^M^tiWCtcU^^ 

% mm, Itll&miltAN£5iIJR3ti£ 
n-gL< x 

tiMSl^ I£Sl&miltfr^R3ti£|W|-gL< tigfcofcl-4f@© 

^ x- • JH? £ # &•4--10 mW.M m t) u ts -) u aT? 175 ̂  3f® m & 3 tir i^ 

N C3-C10:>^ p^JU^JUg (gr> ̂  P ̂ JU^JUStis 

/1^>jug, ci-C6:Fjup^>;k,iU/l^,iugxtiMS^ ItH&miH 

3 tl £ H-g L < ti S&^ fc 1 -Am <D^T P JI? £ #&4-10 

*^5SS-ei^M3®M^^tLT^Tt,J:^) * 

C]-CQ;\n7)\s*)\sM: (W\UTJ\y^rJ\ySlt, tD\stt*V)\sg, C1-C6 

7)l>z\3c is t JUSXtiSl^N £> jlliR^ ti-2> IH — 

g U < tis^ ̂ /c 1-4j®0^^ p ^#^4-10M^SS-ei 7^^3 

ira^tiwrt <£lO N C1-C6L KP^>:P JU^JUg (iLKP 
^>:pju^jugti, ci-ce^jup^^ju/i^jug 

xtiMi^ ii^^miHA^M^^ti^iwi-gL<itm^-otc\-Am 

(D^ P £#&4-10M*f Si^ST-l tlT ̂ T t ^ 
) N ci-c6:p,iup^>ci-c6:p,iu^,iug (I^UP^T^U^US^ 

7KIISS C1-C6:P,/UP^:>gN C1-C6L KP^T^U^JUg^ C1-C677 

JU^JU-eM^tlT^Tt&l^^ J tl)\y7n-)\ySs 

% ci-ce^jup^^jU/i^jugxtiMS^ l£Si&miltfr£>5iIJR3 
ti£H-g L < tis&^ /c 1 -41®(D^ P JI?£#£M-10M*fliJlS 
x^Tbmmmmtsnx^x^^^), mm. mmRxfm,nfrt>miRz 
tl £ H—g L < tiSft ̂  fc 1 -Am <D^T P JI? £ #&4-10M*fliJlS 

% C1 -C67^ ^ J TJls^JlsSs Cl-C6TJUzi^VSs C1-C6/\P TJUZ1 ^ 

VSs C1-C6L KP+^>7JbP^i/i, C6-C1077 'J -JU;t^:>g, 01-

ce^ju^ju^Ss ci-c6yju=i^vtiju^-jus 
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^113] 

5RII4] 

5RII5] 

5RII7] 

5RII8] 

s TKIISS C]-mmi&7V)[s&s 7^71, C]-CQ7)[s*)[,7$ 

\ C3-C10:>^ n7)\s*)\s7^ J Ss CI-Cey^jU^rjUT7^ y Ss C1-C6 

7J^+^>7$yS, ci-ceM&j^S/ji/j7^;s, ^>7;S, — K 
• Ss ci-ce^ju^juTJU/i-N-juSs y X;U/1N-

;uSs C6-C1077 u —>»us] 

&ik o 

AW-S^JU^JUS-'ei-SM^tlT^Tt <£^7x ~ b>S"e& 

£s 1*^111 tc§E*6©<b^tixti^©2£s±i^;*ti£&o 

B^MUs Itll&«Hfr^R3ft£|W|-gL< ti^fcofc1-4f@ 

(D^nWsTtk<a&4-Udmmm& (MSlJIStis M^lS^aA^ 

M^3ti£>S-C17IiM5f@Mg|;*tiT^T:fe>&^) XtiC6-1 0:P'J-JU 

fCI^'J-JUStis :afr^R3tl£S-ei7^5M^£ 

tiT^Tt&iO-efe^ 1*^111 xti2tc§Ei60Mb£-tiSL< ti^e 

©HS±fF#^tLi>^o 

tf 'J y JUSX ti M^S?¥ a £> MJR 3 tl £ S-e 175M5f@ 3 tlT ̂  

Tt&l^x^JUS-efe^s 1*^111 Xti2tC§Ei60Mb£-tlSL< ti 

t(DMm±t$msnz>ik0 
W1fZ\-?>-7)\s*)\s^XfoZ), ft^ljt1 7^^4 0lN-rtl^-otClEi6 

©<b^t)Xti^©2£S±fF#;*ti.SJ&o 

R2^7K^J^^"efe-g)s 1*^1117^^ 5 ooiN-ftifr—otciEictfMb-^ 

tl X ti^ ©££S±fF# 3 ti £ J^o 

R^CI-a^JU^JUS-efe^s ft^ljt1 7^^6®lN-rtl^-otClEi6 

®^tixti;e©iis±fF#^tLi)^o 

R4^7K^J^^"efe-g)s I*5f<II1 Ih^l (D^ttlfr—OtClEic^'fb-^ 

tl X ti^ ©££S±fF# 3 tl £ J^o 

X^-0-Xti-NH--efe^)s ft^Ijt 1 ^^8®lN-rtl^-OtC|Ei60)^b 

• tlS L < ti^-©^H±I^F#^ti'g)±^c 
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[1*^1110] (IA) 

R3 

(I A) 

(MHJIS&S mm& 
, C6-1077 

tiTl^T t Sl>OX&C3-10:>0 • TJl/^Jl/S (ltis<?U 7 )\s* 

jUS&s 

lN) £^Ls 

RH^KSlJl^X&CI-S^JU^JUS^ U R2&7KHJl^X&C1-37)\s 

^JUS£^U RHZN-Q7)\s*)\s&, C3-]QV<7 n7)\s*)\s&, C1-3 

7JlsZi JrisM-37Jl,JrJl,&X&C]-3k: K • 3f*>^JU^JUS^ U R4 

N-S7)\s:ic)\s&5U&;\n<?yWszFU n&175II4C0 

-0-N -NH-, -U(C\-37)[/=%• J[/)-s —C(=0) — 

N -S-N -S(0)-N -S(02)-Xti^i|p'n ^^t'o 

(mm&ffia) 
/\p>f>J^^N C1-C6:P JU^JUS m7)[s*)[sm3.s C1-C6M&J£7*> 

JUSs t)\stt*V)\s Ss C]-CQ7)\y^\^Vtl)\y7n-)\y&, 7 $ J tl )\s 

7$-)\sS (t&7< J tl)\stf-)\s&te, C]-CQ7)\s*)\s&, C1-C6/\P 7 

)i/*)i/&XteC]-CQ7)i/^*vc]-CQ7)\s*JUST- 1 gu< izzmm^k 
^ tlTl^T t ct lN) N C1-C677>'U^r>'US"T:'1Xti3'f|IIM^^ tlTl^T t 
cU^JUA'^ KSs C1-C6:PJUP^:>S"'eM^3tiT^T:&cn^1-C6 

m%m7is)\s7$ J Ss C]-CQm%m7is)\sa-CQ7)l'*)l'7$ J Ss 
C1-C67^^U^r^US"e 1 X&2M^3tlT^T:fc K^^r^S 
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% a-C67)[sJr)[sX)[s7is=)[s&s MMs 

m-%L< x 

^7^ P tM-1-'UST'I tlT lN 

N C3-C10:>^ P^JU^JUS (gr>0 • 7)\s*)\s&&, ti)l> 

frb MJR 3 tl £ H-g L < tio fc 1 -41® 0^ • ̂  £ #&4-10 

C1-C6/\p ^Jl/^fJl/S (W\U7J\y^rJ\ySlt, tD\stt*V)\sSs C1-C6 

/'JUP ^r'V ̂ 1 Jl/^'-Jl/SX^iiN £> jlliR^ tl-2> m — 

=g L < tiSft c fc 1 -Am<D^T • JI?£#fr4-10*^5SS-ei 75M3 
IM^tiWCt <£l0 N C1 —C6tn KP^r'v/'JU^rJUS (it KP 

^fS/^l/^fJl/Stis 2jJl/Jtf^>Jl/Ss M-C67Jls=l*i/tlJ\stf=J\s& 

xtiMi^ ii^^miHA^M^^ti^iwi-gL< tis^^/ci-4j® 

0^jPJS?4ttiM-10*^5SS-ei 7^3M^3 tlT =fc J; ̂  

) N C]-CQ7)\sZ\*VC]-CQ7)\s*)\sM: (M7JU=l^V7JU^JUSlis 

7KIISS Cl-C67JUzi^VSs C1-C6L KP^T^U^JUSS C1-C677 

JU^JU-eM^tiT^Tt&l^^ J ti)\y7n-)\ySs tl)\stt*V)\sS 

% a-cQ7)i,z\Jris±))i'tf-)i'S:Xtemm, 
tl£ H-g L < tiS&c fc 1 -Am<D^T • JI? £#&4-10M*fliJlS 

-ei^^3j®M^^tiT^TtJ:^) , MH, 

ti£ H-g L < tiSft c /c 1 -Am<D^T • JI?£#£M-10M*fliJlS 

% C1 -C67^^ y ^JU^JUSs C1-C67Jl/=l^rs>Ss C1-C6/\P 7JVZ\ ^ 

i>Ss C1-C6L KP+^7JbP^i/S, C6-C1077 'J -;U^^ri>Ss C1-

ce^ju^ju^Ss ci-C67;i/P^r$/*;i/d?-;i/S 

s TKIIS^ C1-C6M&J£7*>Jl/Ss 7$;&s C]-CQ7)[s*)[,7$ ;m 

\ C3-C]QV<7n7)\s*)\s7< C]-CQV7)\s*)\s7< C1-C6 

7^P+^>7$yS, ci-ceM&j^S/ji/j7^;s, ^>7;S, — K 
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