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(20) 

(Dwm.mynxfoz (18) iz^m<o^m0 
(21) -f K <j 0ztc 

&(Dwm.mynxfoz d 8) iz^m<o^m0 
(2 2) (1) fr£b> (1 2) ©lN-rtlAMC|Ei6©^^S/cti^©^II± 

(2 3) (2 2) tClEic© 

MMo 
(24) PtfLSMWt K-efe^) (23) ^IEi6©^iJo 

(2 5) (1) (1 2) ©lN-rtlAMClEi6©^b^S/cti^©^II± 

fF#3tlK 'J 

(2 6) (2 5) tClEic©^ K 'J ^A^I^UPIS 

^Jo 

(2 7) h-efe£ (26) tCiEic©^ K 'J 

Mo 

(2 8) (1) (1 2) ©lN-rtlAMClEi6©^^S/cti^©^II± 

3 tl £ & £ t~ £ £ £ £ 4$S£ £ t~ £ © ££* & tf/X ^ ITT £ £ 

/io 

(2 9) (1) frb (1 2) ©lN-rtlAMC|Ei6©^b^S/cti^©^II± 

fF # 3 tl £ £ I ̂ ^ t Z> T§E©£¥fr b MJR 3 tl £ S tc 

Z>J5)£ ; 
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; tlM ; I 
; ; tiWM ; »'IM!nS3. tc tiMm 'J 0 
-??lzM£T&m& ; M% ; &yk£tz!,mtolzM&tzmfr ; #*til ; #iS 

•, MSBUS; ; mm; t$ • 
; 0110 ; 'OBIS ; t$M ; mm ; iiSKI ; PlIm ; 

SI0 ; MSiM ; ; ftSlil ; fall 
; mm; 

izm&tzmfr ; 
iittsii; ; itfemmm; WHP$ 

; EXttii ; mmmm ; ittnSfclMfpfflll ; HIVHMH 
a ; AlDSr^MM ; ; BiMm ; f#fg'l4ii ; {b^m&iz^zmfr ; 

; 'Mttsii; ; mizm&t zwmm&ttc 
; £])KS ; $lfb'MS ; WM ; iittS 

; ;i3l« ; imWM ; «TIIM ; ±mmm ; 
; mm; ; mmmmm. ; 

W.\kyt ; T/ufr/u (f#tc, S^T/u^A,, J$ATA,frA,^:frfgfE, T/ufrA, 

E^C;13tt£^fgfF) ; ; 

(3 0) (1) (1 2) 

% $t®#H4WHP$s -fr b^t&mfr 

(3 1) (1) (1 2) ®lN-rtlAMC|Ei6©jb^S/cti^0^II± 

[0021] (I) t(DtIS±fF#^tLi)^ 

K 'J . 7 (Nav1. 7) PI 
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tltci- b 'J <5 

[0022] [|H1]4-{[(1R,2S)-2-(1-X^jU-1H-t0^V-;U-5-^;U)^^P^>^;U]^ + 

i/}-2,3-^7Ji>Jn-N-(£0'J K<B>£S£ 

[ H2]4-{[ (1 s, 2R)-2-(1-x ̂ ;u-i H-V-;u-5—r ;u) <7 P ̂  > ̂ ;u] T)-+ 

^}-2,3-^7;u^-p-N-(t0|j $^-4-^;u)^v-tz>;uu*>:p$ K©iin 

^ (D ^ X iff* [5] iff % m X •& o 

[H13]5-^ P p-2-7 P-4-{[ (1S, 2R)-2-(1 -p< ^1H-tf ̂  y -;U-5--r ;u 

) *> £ P ̂  * >;u] ̂ }-N- (t° 'j $ */ >-4—r ;u) ̂  > -tz > * ;u* > 7 $ K <D 

[H4]5-o P p-2-7)lst P-4-{[(1S, 2R)-2-(1 -p< ?J\s-1H-£°=j V-JU-5--i )l 

) *y o P ̂  )V\ a * is} -N- (e <j $ v v -4—r ;u) > -tz > * JV* > y $ K <D 

2 0^ x mmn % mx & %>» 
[H5]2-7 M • -4-{[(1S, 2R)-2-(1 -/ ? JU-1H- tf =7 V-JU-5-4 )\s) *s V • ̂  

N-(tf >; $ v>-4—r ju)^>-tz'>x;u^>7?$ K©&SKH*a> 

x iiiini^ £ ̂ -r mx b s o 

mttmMt&tctbWtm 
[0023] J^T IZ~Z>\JSX mm tc 15^0^ f £ o 

r/xp^vn^j ^ 

11^ 
[0024] rc i-c 6 7ju*jugj i 61®© 

^JUg, x^;ug, 

7°P tf;uSs -f v 7°P tMug, 7>;i/g, -f v 7'>;uS, sec- 7>jug 

, tert-7*fiH, ^y^JUg, -fVO^JUg, 2 - p< ^JU^JUg 

x 1 -xf1;i/7°ptf;uS, ^^>;ug, 

4-y^;u^y^;ug, 32-p^u'o^ug, I 

3, 3 2, 2 -S/^JU^JUg 
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, 1 , 1 1 , 21 , 3 

^JIsSs 2, 3 — 2 — Jij1)!/?' 

[0025] *nm&izts^zs rc 1-C3 7JU*JUSJ lis fr£3f@©it 

lNl\ X^JUg, 7°P 

fcfJl/g&tM V 7°P 

[0026] r/\p>f>'fbC 1 -C 6 ^ju+jugj fu§E TC 

1 -C 6 T^U+JUgj tCfulE r/\p>f>J^^j ifm^Ltcg£l^o AP^ 

ti"ftoTcfc£ 

©®aiH:FKM&-r£d£AUy$?£ l^o M7Ll£, K'J 7;U^Pp<51>'Ug 

% K 'J ^ PPp<i^JUSs SsyjisJn^^jisSs ^'^pp^fJbg, y^'Pf 

^JUg, y)\y^n^^)\y&, 2, 2, 2 - h 'J 7J^Plf Jbg, 2,2,2 

— K U <7 ppifjL/g, 2-7°P^xfJbg, 2 - ̂ P Pif Jl/g, 2-7 

Mpifjbg, 2-a- Kif^g, 3-^pp7°ptf>;ug, 4-7;u^ 

P7"f^g^t/6-a- + 

[0027] &n%MWlZ&^Ts rt KP + ̂>C 1 -C 6 ^ju+jugj fulE rc 

1 -C 6 T)U^)US] lz L KP+i>g^M^L/cg^l\9o LKP+i'g© 

LKP+^^fJbg, 2-t:KP+^ifJbg, 3 

- L KP+f>7°P tfJUg, 4-k KP+^7*f^g, 5-t KP+^>f 

;UgN 6-t KP+^^ + ̂ Jl/g, 1 - L KP+^xfjbg, 1 - LKP + 

^>7°P tfjugs.t/2 -1 KP^>7°P t°;ug^^fe-g)o 

[0028] rc 1-c67;up+^gj t&s fulE rc 1 — C6 

7^7U^r7Ugj 0^iM£SlJ1^7^^LTJFM3ft£g£lU\ MPLI^S * 

h+:>g, xh+i>g, 7°P/lN°^>g, -f V7°P/lN° + i>g, 7"h+:>g, -f 

V 7" h + s>g, s e c 7 h + s>g, t e r t - 7" h + s>g, ^ > h + s>g 

% -Y7^>h+:>g, 2-p< 5^7" h+:>g, ^ + 

;t^r:>gN 4-^fJK> h+i'g, 3-^fJK> h+^gM'2-^f 
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)\y^y 

[0029] rc 1 -C 6 TJlsZl^SsC 1 -C 6 TJU^Jlsg] tl£ 

s fulE rc 1 -C 6 TJls^Jlsg] tcfulE rc 1 -C 6 7jl/=l^>gj 

Ltcg£^?0 T)ls*)lsg(D^ 

o ;< h^>^JUg, 

ih + s>^f;i/i, 7" h+^^JUg, 3-p<h+:> 

7°Pt°,/Ug, 3-x h+:>7°P tfJUg, 4-p< 5-p<h + 

^JUg&t/ 6 — p< h %-i/^^is)§o 

[0030] rC3-C7*>?P7Ml/*Jl/gj ^tS3A^ 

7 ^0 P7°P tfJUg, i/^7P7*fJl/g, *> 

^7 p^>^;uSN p/s^fS/jl/g&tf*/? P's^Jl/gtf £>£>«, 

[0031] *0J3lffl»tC£^T, rc 1 -C 3 7)\s*)\s7$ ygj fulE rc 1 — 

C37;u+;ugj 1 yg£i^0 

ifjb7$yi, 7°PygwV7°Pyg 

[0032] *0J3lffl»tC£^T, rye 1 -C3 j^l/^fjl/^ygj fulE TCI 

-C 3 ^ju+jugj 2 WMSlJl^C^L/c;7^ yi^^?o 2j®07;u 

+jug&iwi--e:&s&^T^T:&<n\ $1*.^ ;l, X^JU 

^fjb7$yg, ;l, ̂ fj^p^7$yg, X^>»U70P 

t°;u7$yg, ^7°P yg, -f V7°P ;l, X^JU 

-f v 7° P tfju 7 $ y g&tf *>* -f v 7° P tf;u 7 $ y g^'fe £ 0 

[0033] r^'j-jugj MPL 

7 i-;Ug^t/^"7 , l^tl©iuMT'iln"n LTl^T t ct 

[0034] r/s^P7'J-;UgJ liJif, iilf, S. 

5m*>L<&6mm<D%mm&mm£z^?o m*.&, eu^ug, to|j$ 
y -jug, tr 'J yy-;ug, y -;ug, h 'J 7V 'J jug, fcf^ V 'J jug 
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, -f $yv<j)isgs h'jyvuJUSS T- K^vuJUS, 4v^+tvuJUS, 
-f V^T'/V JlsSs ^TX/'JJUS, J 

^-y-s/'yVj )ug, ^t'tKD&w 

T^Lr^ri (&£±§E©£-g£&, 

[0035] (D y 

jL-)\s%izN-^j35mt%&W.$:X)\s7$syy^ Kitf'lpp L (C®X;U/1N> 

7$ b&(DmmWsT±(Dji5mWi&%: A r2«>:fft~t£o ) , K 

ii)f|pp L/'cfuMCO/^'futCti:>0 • yLTilp-n L 

(A r'tmtZo ) «Ltl^o 

[0036] [>fb6] 

a, ,p 
s FT si A[2 

•(OxJU[ H 
" [;' <^V-

Ar' (I) 

[0037] it (I) OXt^lZ&^Ts A r 1 tA r 2® 2 j®03^§^g&:P'J-JUg 

(^^ttllg) ^^P7'J-;US (^g^fUJlg) T? 

Ja\, <McM^g£W LT^Tt 

<U\ X)\sftyy$ K^^L/c7i->»US:fc 1 fr£>3®M^g£W 

LTl^T t ct lNo 3<^C, X;U/1N>7$ 

ZD-LT^-SLT^Zi/tuyjU^JUmz, 5 mMfr b 7 mM£T:-(D±^ $ 
(Db(D-£fctU£<£<, S Tcti 2 CDM^g^^i LTl^T t cfc < 

, 2 —<U\ 

[0038] MIi©A rUt ^'J-JUg-efe^TtcU^, ^nyj-JUItS) 

ySfS IA\> ^P^'J-JUS^: LT&, 5 £ tcte 6 M 

iil? 1 4 <N 

lN0 
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5 MBS © ̂  71 • 7 'J — JUS £ L Tteft £ P If £ 3iliR t ti l£ J; ̂  if 

^vIJ)\sm%tcte4$yvvz>ztifux*, 
^x/'J JlsS?'fc£0 

zn^cDBmM^uy^j 
£3ti&i$ yy IUUS©*!^ kf^y—ji/-i 

-4JW kf^y—ji/-3->rJk kf^v—ji/-4->rjk ^$yy-^-i 

-^Jk -f $yy-;i/-4->ni/#£Pif£c:£tf'e$.5o cti^®9t>"e 

^t°^y-;u- 3 ->nk kf^y—ji/-4 ->rjk -f $yy-^-4 —r 

IA\> 

6*BB©'V71p;p|J-ji/g£ LTti, 5 

i?i:LTm®)!)U^o kf'JS/Mi/g, kf'J y^-;uSAU <, 

kf'jy>-4->rJk £°'Ji/>- 3 - 4 Jk 

- 4 ->f Jl/tffcF £ IA\> 

[0039] A r UiM&g^LT^TfcJ: <N MP^yJI^ C1 - C6 7Jb+JH 

% /\P^><fbC 1 -C 6 T)ls*)lsSs 7KIISS kh'P^>C1-C6 TJU* 

JUSs C3-C7^^P7JL/^i, 7^71, C 1 - C3 7Jb+Jb7$y 

1 -C 3 7JU*Jl>7< Sgfrb&zmfrZfrZ&iLlzmiRZtiZ 
1 Sfcli 2©g£#LT^Tt> <U\ Ctl^®9 C 
1 "C6 7J^;H, /\p^><fbc 1 -C 6 T)ls*)lsSs T<ySs CI -

C 3 TJls*JlsT$ JSs VC 1 -C 3 7)\s*)\s7$ ygtfJ: USfS IA\> £ 

®«fc?4ijftitLTtt, Jlilf, x^;uSs K 
•J 7;u^ • P< ^JUSs 7^71, J^JkXfV JS%m 

tfZZttfVZZo A r i(DW&£t LZttT< J Ss T)ls*)lsg i)U<, T7 

JU+JUS.*: LT^ *^i/gN x^jug^f£ IA\> 

[0040] Ar'HTli, 1 H - \f.=? V~)ls-4 - -f J^&s 1-^JU 

- 1 H - t°^y-;u- 5 -^JUSN 1 -lf;i/- 1 H - tf^y-JU- 5 ->r 
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JUS, 3 —7$ J — 1 H - tf^x/-JU-4~4)US, 1 

1 ~4JUS, 1 -*?JU-1 H-4$?x/-JU-5-4JUS. tf'J^>-3 

~4 JUS, 2-TSS t?'J¥>-3-4JUS. 2-*?JUb?'J*S>-3-4 

JUS, 2-¥*j wy-4-4jum%mfz>ztifT:-x*z>0 

7ilJbSs 1 — / ^-J\y— 1 H — bf^V—JU — 5 — 4 JUS, 1 

-x^JU-1 H - tf^V'-JU-5 ~4)US, 1 H - t°^x/-JU~4 ~4 JUS 

s 3-7$ J - 1 H - tf^V-JU-4 -^jHtS)§o 

[0041] ^g^gcDA r 2t <£ UfcfS L< IZ^UTV-JUSTrfoZo ^P T'J-

just LrmnmmT2M±z^&5£fcte6mm(D:b(D?'fotii£<}:i\ 5 
mmoi^Tuyj-just Lrtes 4<yx/'jjuSs b'jyyjjuSs 4v 

*W)JUS^ -f V^yjJl/Ss ^V'JJl/gs ^7 V 

Tx/'JJisSs **r+ti'7x/,J jus^mizztlf-z^z* 6mM(D^ny 

'J -JUS tL Tli, bf 'J VJUS, tf 'J $ V - JUS, bf 'J W-JUSs tf ̂  

=ji/g£Ptf£>c:£tf-e$.So ^^I/'JJUSS ^7 

V 'J JUS, bf 'J < iy-JUSifJ: y Sf S L 

[0042] A r 2&M&g£#LT^Tt> J; <N MP^yJI^ C 1 - C 6 7JU^JUS 

% /\p^><fbc 1 -c 6 TJU^JUSS 7KIISS t: h'p + i/C 1 -c 6 TJU* 

JUSs c 3 -C 7 nyJU-JUS, 7<JS, C1-C3 TJU^JUT^J 

SRWC 1 -C 3 7JU*JU7$ 

1 Stcte 2©g£#LT^Tt> <U\ £ tl £ © 9 t> "Tr ^ ;\u?yj%TJkxf 

C 1 -C 6 7JU*JUStfti}£ IA\> ililf, 7 v 

)US~£:1bZ>o 

[0043] A r^tLTtes WX&s 1, 2, 4-=f-7V7 V-JU-5 ~4 JUS, , 

3 -3-7V-JU-4--4 JUS, $^y-4-4 JUS, 6 - 7JU:* P tf'J 

$y>_4-4 )\sS, 2 -7JU^n bf'J $^>-4 -4 JU*mtf&Z.£tf~e 
3\ cti^09t>-mtf'j —4 — >rJI/SAUysfs IA\, 

[0044] ^O-tzyXJU/l-NyT7^ 1 ANb 3 L 

Tl^Tt ctlNo 10^9^111^: C1-C6 7 JU* 
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JU Ss 1 -C 6 TJU^rJUSs LKP+^C1 - C6 7Jb+JH 

% CI - C6 7J^+^>C1 - C6 7J^JH, C3-C7i/^P7J^Jb 

Ss £fcttisTJg%mif£Zttf-£$£0 s\n?>l£ 

Ts C1 - C6 7Jb+JH, s\n?y{kC 1 -C 6 IA\> 

x^JUS, h'J7JU:*P 

tilH—Tl^T t ̂ "sftiT't cfc lNo 

[0045] S<yizyx)\sfcy7$ KtlTl^T t cfc lN7 jL—)[/M=t L 

T 3 JI-JUSS 3-^PP7XZJHN 3-7MP7XZ 

;ug, 2, 3-^7MP7I-JH, 2, 5-^'7J^P7I-JH, 2 

, 6-^'7MP7I-JH, 2-^7PP-5-7MP7XZJHN 5-

^PP-2-7JU;tP7:i:-,/UgN 3 - h'J 7)U^U?(^JUy JI-JUSS 2 

-7JUJU- 3 -^f^7xzjb gN 2 — 7>/U^P- 5 -^fil/7xzjH 

% 5-ifJb-2-7J^P7xzjH, 3 -i/77 7 x~;UgN b-i/7 

y-2£*i£©9^"e$?£ 

L<^ 2-7MP7xzjbi, 2, 5-^7MP7XZJHN 5-^7 

P P - 2 -7MP7XZJHN 2 -7JUJU- 3 -^fJb7xz;HtS> 

"C^ 7JN Ly o ) o 

[0046] i/?UTJ\s*J\sgffifttts 7 Mm(DmUTJIy^Jlyr-<t:^^s u 

S L < ti 5 JtSiS7c ti 6 JtSiCDt CDT'fe'So 

zcDisO nyju^ju&{z^/\n^ym^s ci - C6 7jb+jn, /\p>f 

>{bC 1 -C 6 T^U+JUg, 7KIISS LKP+i/C1 - C6 7^JH, C 

1 - C 6 T)l,zi*SsC 1 - C 6 C 3 - C 7 ^^P7;b+JbM 

XfC 1 -C 6 :PJUP^>g7^ft£^N£5iIW:tl£ 1 2 0©I^ij| 

LTWLTl^Ttctl^o 9 L < teu /\P^>Jli^ C 

1 - C6 7J^;H, %tc\,ZJ\u>fy^kC^-CQ-7)\s*)\s^-?:foZ)0 isb 

L < 7 51-'US"C1fe'i)o 
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[0047] ritX)\sfcy 

y, ^©49©^7XTU^7 -t§\j^ttl(D^(D 

t*glfg0^cs#3ti£o Cti^09t)-eJ: ySfS LlNSBM©ti©tt(1b)-e 

S)§o 

[0048] [<fb7] 

(la) (Ib) 

(Ic) (id) 

[0049] *fP£©5fc (i) 

H£ *fP£©iS (I) 

o 

[0050] j^SttM^g&t/j^gtt^p^U-JUgtcg^Xi^ LTti, 7'WbTK 

^I£i^ ^'fb7K^II±^S.t/a,7'fb7K^II±^^co/\p^>'fb7K^II±^ 

; ; P< £ > 

x;u^>ll±^N K 'J 7;u^ p p< ^ 

>X;U/1N>II±^ ; - KJUXVTJU 

; M£±^ 'J>=flt±^ 7v;uil^ =i 

^x>l|±^N 7X=Uls£'y®|J^N 151^, :> b 
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-f x)*Jy^ yju^-y^ ^j\y~^y 

ik, ?)\s* $ ymMJkxl77,j^^ym.^M(D7< JWM^tfhZo ztib 
<DmmQik^tcteTV-JUXJUfcymik-ZfoV, cfcUSf 
£ L < teu ±^II^ ^>iz>;uu^>l£ilL sfcii p - hJUxyTJU^vit 
±^-efe^o 

[0051] LTti, tiWJxi&JkZfVTVJx 

ik^?(D7Jl<tJ'J £Mik ; "7 AiHlfCO'J ±11# 

S±^ ; 7>iU$-^AJ^N ; 7>f-^Aii0* ; t -

^•<p^juy^yik, 

K 'J x^JUT7$ >1, */*/ 

0 P^^JU;7^ yik, N, N' b>y'7$>j|N ^ P P 

7°P2K>i^ 7° P JJ yinL ^x^y-;u7$>N-^>yjU7 x* 

^ h'JX (LK 

P+^^JU) 7^7^^ >±m^©;i'^±m^©77 $ >±m ! V 'J "> >1, 'J *>* 

>±^ $ymikRz/yxst^^ymik 
!§(DT< JWM^tfhZo 

[0052] it (i) -r^stiatenuis ^iciSiLfcy, s/c tinner 

^yrSd^tCcfci'J, zK^^MLt^fzKW?, £&£*§£•#& 
lJ, ^co<£ 9^7Kffi^:fc^^0^co±^tcS#^ti-g)o 

it ( I ) T~ll3ti£lb^S/c&^®i^ m& 

m%ttsih^iftb^)s mnmmt,*fg0£tca#3ti£0 

[0053] it (I) T^sti^b^tifciu 

Itlb©Sft^s cfc 1/ <1 tl b ©H'l4ft©;Ft^t] tf 

©its 1~&t>t>it (I) "C^3tlT^£>0 L/c^T, it ( 1 ) 

$1 t, *fg0£ 0I5H iz £ ti £ o 

[0054] ±§E©J;9^7*D^s^tiN ttdtt 
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xm&z.ttfx$2>0 cicoffe. 
ty& s tz *m mi, tz^mmm zm^x^mt % z tiz± vm 
Z>Z.£1fXl*Z> o 

[0055] *mn<Dit'&mzs z(D£?&{k<£M%m!$tz>iWsT(D'i yL±iz, 
Ws^mimtLx^ m?m (2H 

K K 'J^A (3H) N BOm-125 (125 I ) (^C) # 

zmfzzttf-czzo %tz, mmt&mz. MJ^A (3H) N 

a^^-125 (i251) s/c^^-14 (i4C) (D^otmmmimxmM 
mwmznmzo I^UM 
s 7 >> -tz ^ im ikmmni LT 

£Fp^t\ *fg0J3©i5ia^#3ti£:&®<>:-t£o 

[0056] (i) x^i$n&\kti^t.tz[z^(Dmi^±.=£^nz>^z, \w 
tl tzWitL^m^i- h 'J 1 . 7 (Nav1. 7) PlSStt&t/fttl/cHt 

(^Ltau, Mlifctl ($?£ L< wmimftXfcV, £ 
h£#fr) lc£tt£>®tifc&0^QfEffl£#-r£SA\ \Wtitz1~ h 'J ^ A51 

i7 o 

L/c^T, fc&jgEWCtt L T®tlfc>£^JI$.0;/X&^K 

£il<^ ; iiM ; tlM ; ^llli 
^tz^mmui^b^t^m^ •, ; tm 
iittsii; frmm; mmmmfcztztemmij o^j-izm&tzmfr; ̂  
m ; ; #*iil ; #113; <£ am 
^ ; MSP0 ; ; mM ; 15 • ; v*JMl 
m ;'OSlil ; t$M ; mm ; I^Sttjll ; Pllil ; SIS ; MSIM ; WM 
tfctt^gfcjg^iciiijrraiis*; wm>\m; wmttzim&mtoizM&t 
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N-(2,4-y* K ^>^>y»-2,4,5- K 'J 7JU:* P-N-(1,2,4-^-7V7 V-

JU-5-^f JU)/ss>iz>7v>'U^>77$ K (WO2010079443 ; 600mg, 1. 35mmoL )$.£/( 1S* 

, 2R*)-2-7 —JU(240mg, 1. 36mmoL)CDDMS0(6. 0mL);#)SlC 

K 'J ^7 A(63% ; 100mg,2.63mmol)£7jCimP;L 

mmmWLtco J5J^;#^^7K(100mL)^JPxTM|x5l;K50mL)-efflai^ M 

^H^7K(200mL)-e2[5]^ mXtiSffli-t h 'J MJ±)Ils^ 

'J P7 h?'^7 -f -(^^t>/iItXfJL' ; 4:1) tc; cfe *-J 

*t^u )ut Lxmtca 
1H-NMR(400MHz,CDC l3) 8 ppm: 1. 40-1. 68(4H, m), 1. 86-2. 05(3H,m),2.17-2.21(1H 

, m), 2.82-2.89(1 H, m), 3. 65(3H, s), 3.71 (3H, s), 4.25(1 H, dt, d=3. 9,10. 6Hz), 5. 

21 (2H, s), 6.18(1 H, d, J=2.4Hz), 6. 30-6. 34(2H, m), 7.13-7. 24(6H, m), 7. 34(1 H, d 

d, J=6. 7,10. 2Hz), 8.17(1 H, s). 

(1b) 2, 5-^7>'U^P-4-{[(1S*,2R>S)-2-7 X ~)\SW )\s]^ 

(1,2,4-?- 7 V 7 V-)ls-5-4 JU) y< y -tz > 7JU* > 7 < K 

mmm 1 ax-mst uten-(2,4-yp< K>VJD-2,5-v7^ p-4-{[(1 s* 
, 2R*)-2-7 x - )\y > 0 P ̂ ^ *> JU]^ * V}-N-(1, 2,4-^- 7 V7 V-Jl/-5->T JU) 

y<y-\zyX)\s/fcy7$. K (270mg, 0.449mmo \.)RXf K 'J Z7 y (0. 30mL) CD 

y^PPp<^>(3.0mL);#}fc^T- K 'J DM PMI(3. 0mL) £ J5J& 

;§}t^l mmmW L tcQ Jxlfomfa&rnB U 01® $I %*>'J ft ?Jl> ̂ P?h^7 
7<-(i/^PPy^>/y5?;-Jb ; 95:5)tCj; *I§Elb^(186mg 

,92)0£tte@<*£ UTt#/co 
1H-NMR(400MHz,CDC L3) 5 ppm: 1. 39-1. 70(4H, m), 1. 82-2. 02(3H,m),2.20-2.23(1H 

, m), 2. 83-2. 89(1H, m), 4. 27(1H, dt, d=4. 33,10. 6Hz), 6.47(1H, dd,J=5.1,11.4Hz 

), 7.10-7. 21 (5H, m), 7.49(1 H, dd, J=4. 7, 9. 8Hz), 8. 05(1 H, s). 

MS(FAB)m/z:452[M+H]+. 

[0144] (^fife0!l2) 2,5-y7>/U^P-4-{[(1S,2R)-2-7x-;Uv^ P^^JUM 

* V} -N-(1,2,4-?- 7 V 7 V- Jl/-5->C JU) ̂  > "tz > > 7 $ K 

[0145] 
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[<ft20] 

f o o 1 U xss 
i 

F 

[0146] (2a) N-(2,4-V K *V<yV 5-*>* 7JU:* P-4-{[(1S, 2R)-2-7 x " 

jisW w\*yjis]j*y}-N-(i,2,4-iLTyyy-jis-5-'f jisl^y-tz'yxju 

T^yy K 

N-(2,4-V h^>^>y»-2,4,5- K 'J 7JU:* P-N-(1,2,4-^-TVT V-

JU-5-^f )l/)s<yizy XJi/fcyy $ K (WO2010079443 ; 126mg,0.283mmoL)% (1S, 

2R)-2-7 x —)[/Vt> p^s^p-it J —JU(50. 0mg, 0. 284mmoL)% K 'J 0 A( 

63% ; 21.6mg,0.567mol)&t/DMSO(2.0mL)£ffll\ ^MJIatC^t 

fef&mZfivZtlZj: yN ^§B<b^M55.7mg,33)0£ttetf'ni/£ LTi/c 
o 

1H-NMR(400MHz,CDC L3) 8 ppm: 1. 40-1. 68(4H, m), 1. 86-2. 05(3H,m),2.17-2.21(1H 

, m), 2. 82-2. 89(1 H, m), 3. 65(3H, s), 3. 71 (3H, s), 4. 25(1 H, dt, d=3. 9,10. 6Hz), 5. 

21 (2H, s), 6.18(1 H, d, J=2.4Hz), 6. 30-6. 34(2H, m), 7.13-7. 24(6H, m), 7. 34(1 H, d 

d, J=6.7,10.2Hz),8.17(1 H, s). 

(2b) 2, 5-y7>/U^P-4-{[(1S,2R)-2-7 x —)\sV9 )l/^ %-V}~N-( 

1,2,4-3- 7 V 7 V-Jl/-5->C J\y) ̂  > "tz > V 7 $ K 

Lten-(2,4-yy. b-^cV^yv;u)-2,5-yDMP-4-{[(1 S 

,2R)-2-7X-;U^>^ P^^r^;U]^^r^}-N-(1,2,4-5l77y>V->'U-5-^>iU) 

^V-tzVTJU^V;7 $ K (55.7mg, 0. 0926mmol)% S'J x-^JU'v^ > (0.10mL)% 

h 'J 7JU^PM£(1.0mL)&t/:y^PPp<^>(1.0mL)£ffll\ ^fifeWblCig 

UTKfcJkZf&WMZfj? Z t IZ £ y N J£§B<b^$)(31 . 0mg, 74%) 

£ LTt#/co 
1H-NMR(400MHz,CDC l3) 8 ppm: 1. 39-1. 70(4H, m), 1. 82-2. 02(3H,m),2.20-2.23(1H 

, m), 2.83-2.89(1H, m), 4.27(1H, dt, d=4.33,10. 6Hz),6.47(1H,dd,J=5.1,11.4Hz 
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), 7.10-7. 21 (5H, m), 7.49(1 H, dd, J=4. 7, 9. 8Hz), 8. 05(1 H, s). 

MS(ESI)m/z:452[M+H]+; 

[ a ]D25=-53. 24(C 0. 216, DMSO). 

[0147] (^MJ3) 2,b-V7)\s^n-4-{l(]R*,2R*)-2-7 JL~)\SW U^V)\y~\^ 

^ } -N-(1,2,4-3- 7 V 7 V-JU-5-4 JU) ̂  > *tz >XJl>ft>7< K 

[0148] Dfb21] 

[0149] (3a) N-(2,4-y* K ^V^yVJU)-2, b-VDM P-4-{[(1R*, 2R*)-2-7 x ~ 

)lV 0 P ̂ JU]}-N-(1,2,4-3- 7 V 7 V-Jl/-5->T )\s) ̂  > "tz > X)\s 

fry7$ K 

N-(2,4-VK^^^>y;U)-2,4,5- K 'J D M U~n~{\,2,4-3-7 V 7 SJ~ 

Jls-5-J Jls)s<y-\zyXJl<7}sy7$ K(WO2010079443 ; 177mg, 0. 397mmoL)% (IR*, 

2R*)-2-7 JL—Ji/VC P^^r+fy — JU(70. 0mg, 0. 397mmoL)% TK^b^ K 'J 0 A( 

63% ; 30.3mg,0.794moL)&t/DMSO(5.0mL)£ffll\ ^»iJ1alC^ UtMM' 

tT ? ZtLZckVs (53. 0mg, 22%) % m&J ̂  )ltLX %tc 

o 

'H-NMR(400MHz,CDC L3) 8 ppm: 1. 47-1. 70(4H, m), 1. 78-1. 81(1H,m), 1.95-1.99(1H 

, m), 2. 07-2.10(1 H, m), 2. 28(1 H, dq, J=3. 5,12. 9Hz), 2. 87(1 H, dt, J=3. 5,11. 7Hz) 

, 3. 65(3H, s), 3. 72(3H, s), 4. 55(1 H, s), 5. 20(1 H, d, J=16. 0Hz), 5. 25(1 H, d, J=16. 

0Hz), 6.17(1 H, d, J=2. 7Hz), 6. 24(1 H, dd, J=2. 7,11. 7Hz), 6. 33(1 H, dd, J=2.4,8. 6 

Hz), 7.13-7. 28(6H, m), 7.43(1H, dd, J=6. 3,10. 2Hz), 8.16(1H,s). 

(3b) 2,5-^7>'U^P-4-{[(1R*,2R!S)-2-7X —)\SVO U^*V)\S~\^ *V}-N-

(1,2,4-3- 7 V 7 V~)\y~5->C J\y) ̂  > "tz > > 7 $ K 

^»J3a-ei^ Ltc\i-(2,4-V^ b-^V^y VJU)-2, 5-V7 JU:* P -4-{[ (1R* 

, 2R*) -2- 7 x -JU :> 0 P ̂  */)U] ̂  ̂  */}-N-(1, 2,4-3~ 7 V 7 V~)U-5—f )U) 
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K(53. 0mg, 0. 088mmoL)% h 'J ~p y (0.10mL)% 

K 'J 7JU^PMt(1.0mL)&t^^PPP<^>(1.0mL)£ffll\ ^fifeWblCig 

UTjxj&Rtfmmmzu?ztizj:y, j£§B<b^$i(44.6mg,99)0£tte@<* 
t. LX%tc0 

1H-NMR(400MHz,CDC l3) 8 ppm: 1. 50-1. 80(5H, m), 1. 95-1. 98(1H,m),2.10-2.13(1H 

, m), 2. 29(1 H, dq, J=3. 5,12. 5Hz), 2. 86(1 H, d, J=12.1Hz),4. 56(1 H, s), 6. 39(1 H, d 

d, J=6. 3,11. 3Hz), 7.13-7. 28(5H, m), 7. 58(1 H, dd, J=6. 7, 9. 8Hz), 8. 04(1 H, s). 

MS(ESI)m/z:452[M+H]+ 

[0150] (^»IJ4) 2, b-Vy J\y^ P-4-{[(1S*, 2R*)-2-(1-p< ^JU-IH-tf^ x/—JU-5 

)\y)V 0 }\y^ ,1,4-3-y VT SJ - Hy 

7JU/1N>:P$ K 

[0151] [<fb22] 

[0152] (4a) (IS^R^-d-^JU-IH-L0^ V-JU-5-^ JU) ̂  n^*y-J-)\s 

l-^^v'Ubf^V—;K9.34g, 114mmol)&t/N, N, N' , N' K =7 * b 

yyy^. >(17. 1mL, 114mmoL)®THF(300mL);#^^-78°C-e^A(1.6 

; 81.7mL,133mmoL)^JPx/c0 J5J&}§&£-78,C-e30#ig£M£ 

% Wn^*izyj*is K(13.9mL, 137mmol)£JP;u ^-C150^£# Lfc 

o J5J^;#^^7K(iL)^JpxTM|x51>iK500mL)x$&&&s 

•f K 'J 0 A -e$£'Jt L tco MJ±)f BUtl £ *> 'J tl tfju 0 P V h V =y 7 -f 

-(Mtx^uKcj;y*iiiu LTmtc 

1H-NMR(400MHz,CDC l3) 8 ppm: 1. 30-1. 48(4H, m), 1. 76-1. 91(4H,m),2.09-2.15(1H 

, m), 2. 57-2. 63(1 H, m), 3. 59-3. 65(1 H, m), 3. 86(3H, s), 6. 08(1 H, d, J=2. 0Hz), 7.4 

4(1H, d, J=2.0Hz). 
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(4b) N-(2,4-y* h^>^>yjU)-2, 5-^7,11,;* P-4-{[(1S*,2R*)-2-(1-p< 

3-) U-1H- L° =j V - J U-5- -f ) U) *> 0 • ̂  *>) U ] *>}-N - (1, 2,4- 3~ 7 V 7 V 

N-(2,4-V h^>^>y»-2,4,5- K 'J DM P-N-(1,2,4-f 7S/'74/-

JU-5-^JU)^>-tz>7JU/lN>:P$ K(WO2010079443 ; 600mg, 1.35mmol)N 

^J4a-e^3t L (1S*, 2R*) -2- (1 - ^JU-1 H- tf ̂  V'-JU-5-^ JU) *> 0 • 'v+F 

7 —;K240mg, 1.33mmoL)N TK^'fb'J" K 'J 0 A (63% ; 100mg, 2. 63mmoL)S.£/DMS0 

(6.0mL)£ffll\ tllElb 

^(340mg,42)0£tte@tt£ LT?#fc„ 
1H-NMR(400MHz,CDC L3) 8 ppm: 1. 39-1. 70(4H, m), 1. 87-1. 90(1H,m),1.94-1.98(1H 

, m), 2. 05-2. 09(1 H, m), 2.17-2. 21(1H, m), 2. 97-3. 03(1H, m), 3. 65(3H,s),3.74(3 

H, s), 3. 90(3H, s), 4. 08(1 H, dt, J=3. 9,10. 2Hz), 5. 21 (1H, d, J=15. 7Hz), 5. 28(1 H, 

d, J=15. 7Hz), 6. 04(1 H, d, J=2. 0Hz), 6.19(1H, d, J=2. 0Hz), 6. 34(1 H, dd, J=2.4,8. 

6Hz), 6. 34-6. 39(1 H, m), 7.15(1 H, d, J=8. 2Hz), 7. 36(1 H, d, J=1. 6Hz), 7.41 (1H, dd 

, J=6.7,10.2Hz),8.18(1 H, s). 

(4c) 2, b-VDJU^ • —4— {[ (1S*, 2R*)-2-(1-p< ^JU-I H- \f^V~)\/-b-^ )[/) V 

9 U^*V *V}~n~{\ ,2,4-3-7 V7 V—)\y~b-^ J\y) * > -tz > X JU* > 

K 

^»J4b-ei^Lten-(2,4-v^ b-^v^yVJU)-2,b-v7 Jl/tf • -4-{[ (1S* 

,2R^-2-a-/^JU-1H-to^V-JU-b—f)\y)V0U^^VJ\y]^^V}-n-(l2,4 

-^7V7V-JU-b-^JU)^<y-tzyXJU^y7< K(340mg,0. 561mmoL)N K 'J 

Ji^JUV ^7 y (Q. 4mL)% K 'J DM PMI(4. 0mL);&tf$/ 0 • • * 9 >(4. 0mL) 

9mg, 43%) LT%tc0 

1H-NMR(400MHz,DMS0-d6) 8 ppm: 1. 37-1. 60(4H, m), 1. 71-1. 81(2H,m),1.90-1.94( 

1H, m), 2.16-2.19(1 H, m), 3. 07-3.13(1 H, m), 3. 79(3H, s), 4. 57(1 H, dt, J=4. 3,9.8 

Hz), 6. 09(1 H, d, J=2. 0Hz), 7. 22(1 H, d, J=2. 0Hz), 7. 34(1 H, dd, J=6. 7,11. 7Hz), 7. 

54(1 H, dd, J=6. 7,10. 6Hz), 8. 53(1H, s). 
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MS(FAB)m/z:456[M+H]+. 

[0153] (^»IJ5) 2, b-Vy J\y^ P-4-{[(1S*, 2R*)-2-(1-p< 3LJi/-1H-bf'p x/—JU~b 

-4 J\y) */ 0 • ̂*>)l]X * */}-N-(1, 3-3- 7 x/-JU-4-^ JU) * > -tz > 7JU* 

K NaJ^ 

[0154] [<ft23] 

[0155] (5a) tert-Z?3-)\sl(2, b~V7 )[/^~ P-4-{[(1S*, 2R*)-2-(1-p< V 

—JU-5—T J\y) */ 0 • 3f*>} 7 x - )\y) X)\si$s-)\sl (1, 3-3- 7 V—)l> 

-4—f >l£ 

tert-y^JUO, 3-^7^-^-4—f JU)[(2,4, 5- K 'J 7MP7i-il/)XJb 

/IN-JU^JUA^ > I| (WO2010079443 ; 219mg, 0. 555mmo l)N 

tc( IS*, 2R*)-2-(1-p<?l,iU-1H-L0^ V-)\s-b-4 )\s)ist> P^+f 7-JU(100mg, 

0. 555mmoL)% K >J 5^(63% ; 42. 3mg, 1. 11mol)&t/DMF(3. 0mL) IN 

s tl§Eltl=rt](177mg,57 

Lxmtco 

'H-NMR(400MHz,CDC l3) 8 ppm: 1. 35(9H, s), 1. 44-1. 70(4H, m), 1.88-1.91(1H,m),1 

. 96-1. 99(1H,m), 2. 06-2.10(1H, m), 2. 26-2. 30(1H,m),3.00-3.06(1H,m),3.92(3 

H, s), 4.18(1 H, dt, J=3. 9,10. 2Hz), 6. 04(1 H, d, J=2. 0Hz), 6. 57(1H, dd, J=6. 3,11. 

0Hz), 7. 36(1 H, d, J=2. 0Hz), 7.49(1 H, d, J=2.4Hz), 7. 76(1 H, dd, J=6. 3,10. 2Hz), 8 

. 78(1 H, d, J=2.4Hz). 

(5b) 2, b-Vy J\y^ P-4-{[(1S*, 2R*)-2-(1-p< 3L)\s~'\ H- \f^s/-)\/-b-^)[/) V 

?n^JrVJlsUJrV}-n-0,3-3L7 V - JU-4-^ JU) ̂  > -tz* > X JU* > 7 $ K 

^M®\bzZWkm.Ltc\er\-y 3~ )li(2, 5-$/ DM P-4-{[(1S*, 2R*)-2-(1 -p< 

3-)\y~\H- \f.=j V-Jls-b—T J\y) */ 0 P 3f*>} 7 x ~ JU) — ( 

3-3-7 sj—JU-4—r >I£(177mg, 0.319mmo l)N h 'J 7J^Pill 
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(1. QmDRXfV0 • • ^ >(1. 0mL)£ffll\ 

(260mg,smzm&mwt{,x%tc0 
1H-NMR(400MHz,CDC l3) 8 ppm: 1. 40-1. 69(4H, m), 1. 85-1. 88(1H,m),1.92-1.95(1H 

, m), 2. 03-2. 07(1 H, m), 2. 21-2. 25(1H, m), 2. 95-3. 01(1H, m), 3. 89(3H,s),4.09(1 

H, dt, J=3. 9,10. 6Hz), 6. 01 (1H, d, J=2. 0Hz), 6.48(1 H, dd, J=6. 3,11. 0Hz), 6. 89(1 

H, d, J=2.4Hz), 7. 33(1 H, d, J=1. 6Hz), 7. 51 (1H, dd, J=7. 0,10. 2Hz), 8. 72(1 H, d, J= 

2. 4Hz). 

(5c) 2, b-Vy J\y^ • —4— {[ (1S*, 2R*)-2-(1-p< 3L)\s~'\H- tf^ x/—JU-5-^f )[/) V 

^ JU] ^>} -N- (1,3-51 T7V-ju-4-^JU)^>-tf>x;U/1N>y$ K 

NaiH 

^MJ5b-e^jt L/c2, 5-^7Jb^P-4-{[(1 S*, 2R*)-2-(1 -3~)l~\H- tf =? V 

—JU-5—T J\y) V 0 • ̂  ^ * V}-N-(1, 3~3~ 7x/—JU-4—f JU) * > "tz > 

yy $ K (51. 0mg, 0.112mmoL)CD 9 J — JU(5. 0mL);#>^;:lM7.Kii£'fb:^ K 

'J^A^(0.112mL,0.112moL)^JPx/c„ tl§Elbl=rt] (47 

. 0mg, 88%) LT%tc0 

1H-NMR(400MHz,CD30D) 8 ppm: 1. 24-2. 01 (7H, m), 2. 24-2. 26(1H,m),3.04-3.09(1H 

, m), 3. 86(3H, s), 4. 28-4. 32(1 H, m), 6.14(1 H, s), 6. 27(1 H, s), 6. 74-6. 78(1 H, m), 

7. 27(1 H, s), 7.43-7.46(1 H, m), 8. 53(1 H, s). 

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

[0156] (^MJ6) 2,b-i/7)l>JU-4-{[(1S*,2R*)-2-7 U^y^Jls]# 

* *>}-N-(1,2,4-3- y v y V—ju-5-^r JU) ̂  > -tz > TJU* y y $ K 

[0157] [<ft24] 

[0158] (6a) N-(2,4-Vh ̂ V^yV)\y)~2, b-VDM P-4-{[(1S*, 2R*)-2-7 x -

)iv o • ̂  >3-)^^ ̂ *>}-N-(1,2,4-3- y vy V-;i/-5->r JU)^ >-tz > x;u 
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fry7$ K 

N— (2,4-V h^>^>y»-2,4,5- K 'J DMU-^-{\,2,4-3-7V7sJ-

Jls-5-J Jls)s<y-\zyXJl<7}sy7$ K (WO2010079443 ; 500mg, 1.12mmoL)N (1S*,2 

R«)-2-7x-Jk>^ n^y^ y-;K200mg, 1.23mmol)N K 'J 7A(63% 

; 100mg, 2. 63moL)$.£/DMS0(5. 0mL) ^iite$|]1 alC^S 

ZtlZ£Vs tl§Eltl^](220mg,33 %)%&&* 4 )\s£ LT %tz0 

1H-NMR(400MHz,CDC l3) 8 ppm: 1. 76-1. 85(1 H, m), 1. 92-1. 98(3H,m),2.14-2.21(1H 

, m), 2. 27-2. 35(1H, m), 3. 30-3. 35(1H, m), 3. 70(6H,s),4.59-4.63(1H,m),5.27(2 

H, s), 6. 22(1 H, d, J=2.4Hz), 6. 32(1 H, dd, J=2.4,8. 2Hz), 6. 36-6. 39(1 H, m), 7.15( 

IH, d, J=8. 6Hz), 7. 21-7. 24(3H, m), 7. 31-7. 35(2H, m), 7.48(1 H, dd, J=6. 7,10. 2Hz 

), 8.17(1H,s). 

(6b) 2, 5-^7>'U^P-4-{[(1S*,2R!S)-2-7 X —)\,V 9 U^y3LJU]^t =^V}-U-

(1,2,4-3- 7 V7 V-Jl/-5->C J\y)^ >"tz > > 7 $ K 

^»J6a-ei^ L fcN-(2,4-^p< h ^ > VJU)-2, 5-*>* 7 Jl/tf P -4-{[ (1 S« 

, 2R*)-2-7 x -JU0 • ̂  >3-)U]J ^*>}-N-(1,2,4-7 V7 V-)U-5--f)U) 

^ yif yX)ls7fc y 7 $ K (220mg, 374mmo L)% K 'J Ji^JUV "y > (0. 3mL)% K'J 

7JU:*PM£(3. 0mL)&t/:^ PPp< ^ >(3. 0mL)£ffll\ ^MJIb^DT 

vztizAv* (155mg,95%)ttm&mwtLx 
mtc „ 
1H-NMR(400MHz,CDCL3) 5 ppm: 1. 75-1. 83(1 H, m), 1. 91-1. 99(3H, m), 2.13-2. 22(1H 

, m), 2. 26-2. 34(1 H, m), 3. 31-3. 37(1 H, m), 4. 63-4. 66(1 H, m), 6. 53(1 H, dd, J=6. 3, 

II. 3Hz), 7. 21-7. 23(3H, m), 7. 28-7. 32(2H, m), 7. 63(1 H, dd, J=7. 0,10. 2Hz), 8. 07 

(1H,s). 

MS(ESI)m/z:438[M+H]+. 

[0159] (^MJ7) 2,5-:v?7,'U:7rP-4-{[(1S*,2R*)-2-7x-,/U:>^ P'^7051,'^]:7^ 

^>} -N- (1,2, 4-3- 7 V 7 V-JU-5-^f )l>) ̂  > "tz yXJl>fty7< K 

[0160] 
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[<ft25] 

[0161] (7a) N-(2,4-y* K *V<y V )\s)-2, b-VDM P-4-{[(1S*, 2R*)-2-7 x -

)\sV 0 • ̂  7°^^]J ̂  *>}-N-(1, 2,4-3- 7 V 7 V)\s) ̂ > "tz > 7JU 

fry7$ K 

N-(2,4-Vh^>^>y»-2,4,5- K 'J 7 Mn-n-(],2,4-3L7V7V-

JU-5-^JU)^>-tz>7JU/1-N>:P$ K(WO2010079443 ; 350mg, 0. 786mmoL)% (IS*, 

2R*)-2-7 JL—Ji/VC •/s^7°'$7 y — JU(150mg, 0. 788mmoL)% TK^b^ h 'J 0 A(6 

3% ; 60mg, 1.58mol)&t/DMSO(4.0mL)£ffll\ ^»iJ1alC^ 

mzu (140mg, 29%) ^)\yt L T %tz0 

1H-NMR(400MHz,CDC L3) 8 ppm: 1. 49-1. 68(4H, m), 1. 80-2. 00(6H,m),3.04(1H,dt,J 

=2.4, 9.4Hz), 3. 62(3H, s), 3. 73(3H, s), 4. 37-4.41(1H,m),5.20(1H,d,J=15.7Hz) 

, 5. 25(1 H, d, J=15. 7Hz), 6.16(1 H, d, J=2.4Hz), 6. 22(1 H, dd, J=6. 3,11. 4Hz), 6. 33 

(1H, dd, J=2.4,8. 2Hz), 7.13-7. 25(6H, m), 7. 34(1 H, dd, J=6. 7,10. 2Hz), 8.16(1 H, 

s). 

(7b) 2,5-^7>'U^P-4-{[(1S*,2R!S)-2-7X —)\sV 9 U^y^Jlyl^^Vj-H-

(1,2,4-3- 7 V 7 V-Jl/-5->C J\y) ̂  > "tz > > 7 $ K 

^»J7a-ei^ Ltc\i-(2,4-V^ b-^V^y VJU)-2, 5-VyjU^ P-4-{[(1S* 

, 2R*)-2-7 x - JUV 0 • ̂  7°^^]^ ̂  *>}-N-(1, 2,4-517 V 7 x/-JU-5—f JU) 

^>-tz >T7 $ K(140mg, 0. 227mmoL)% K 'J x-^JU'v^ > (0. 3mL)% K 

'J 7;U^PMI(3. 0mL)^t/y^7 ppp< $ >(3. 0mL)£ffll\ ^^Jlb^D 

d £ £ J; y N tl§Eltl=rt](84.4mg, 80%) 

LTt#/c0 

1H-NMR(400MHz,CDC L3) 8 ppm: 1. 53-1. 64(4H, m), 1. 81-2. 01(6H,m),3.05(1H,dt,J 

=1. 6, 9. 8Hz), 4. 38-4.43(1H, m), 6. 35(1H, dd, J=6.3,11.7Hz),7.10-7.24(5H,m), 
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7. 52(1 H, dd, J=6. 7, 9. 8Hz), 8. 04(1 H, s). 

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

[0162] (^»IJ8) 2, b-VyjU^ P-4-{[(1S*, 2R*)-2-(1-p< ^JU-IH-bf ̂ x/—JU-5 

J\y) V 0 • ̂  > 3~)^ J ̂  }-N-(1, 2,4-3- 7 V 7 V-Jl/-5->T JU) ̂  > "tz > 

7JU/1N>:P$ K 

[0163] [<fb26] 

[0164] (8a) {\^,lR*)-l-{\-^3-)\y-\W-^sJ-)\y-b-^[ J-)\y 

1 -3-)U bf =7 V-)K13.4g, 163mmo L) CDTHF (1L)N -78°C "Tr n- J U 'J 

^7A(1.63M^^Ht>;#^ ; 100mL, 163mmoL)£40#^)i§~F Ltc0 Id 

VOU^y^y^^rV K(15.1g, 179mmoL)^-78°C-eiPx^ 

00tP^#L/co h 'J 7A7K;m(i00mL)^Jp^T 

M£x^ju(500mL)-effltm^ Gti&MZMTklfcBj-h'JVA-e&tikLfco MS. 
Bm^ZV 'J t P7h^77^-(y^PP^ >//• 5> J-

)U ; 97:3) U U. J£§E<b^$l(5. 77g, 21%) JUt LT?#fc0 

1H-NMR(500MHz,CDC l3) 8 ppm: 1. 63-1. 91 (4H, m), 2. 05-2. 12(1H,m),2.17-2.24(1H 

, m), 3. 03(1 H, q, J=8. 3Hz), 3. 86(3H, s), 4. 24(1H, q, J=6.4Hz), 6. 03(1H,s),7.39( 

(8b) N-(2,4-V\^*V<yV)\s)-2,b-V7Mn-4-{U]S*,2R*)-2-(]-?( 

3-)U-1H- bf =7 V~ JU-5--f JU) *> 0 • ̂  > 3-)U] J ^ *>} -N - (1,2,4-3~ 7 V 7 V 

—JU-5—()\s)s<yHyx)\sfcy7^ K 

N-(2,4-V ̂  K^^^>y;U)-2,4,5- K 'J DM P-N-(1,2,4~3~7V7 V~ 

)\y-b—(Jl/)s<y-\iyx)l/7isy7^ K(WO2010079443 ; 500mg, 1.12mmol)N 

^iJ8a-e^ L/c(1S*, 2R*)-2-(1-p< 3L)\s~'\H-bf =7 V-JU-b-^f )l>) V 0 • ̂ 9 

y-;K200mg, 1.20mmoL)N h 'J 0 A (63% ; 100mg, 2. 63moL)S.£/DMS0( 

5.0mL)£ffll\ tllElb 

1H,s). 
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^(340mg,51J0£tte;d-'ni/£ LT%tza 

1H-NMR(400MHz,CDC L3) 8 ppm: 1. 76-1. 99(4H, m), 2. 17-2. 24(1H, m), 2. 27-2. 35(1H 

, m), 3.44-3. 50(1 H, m), 3. 71 (6H, s), 3. 87(3H, s), 4. 57-4. 61 (1H, m), 5. 29(2H, s), 

6. 06(1 H, d, J=2. 0Hz), 6. 24(1 H, d, J=2.4Hz), 6. 34(1 H, dd, J=2.4,8. 2Hz), 6.45(1 H 

, dd, J=6. 3,11. 0Hz), 7.16(1 H, d, J=8. 3Hz), 8.41 (1H, d, J=2. 0Hz), 7. 53(1 H, dd, J= 

6.7,10.2Hz),8.18(1 H, s). 

(8c) 2,5-^7JU:*P-4-{[(1S%2R*)-2-(1-p<?lJU-1H-L0^V-,iU-5-l',iU)^ 

0 • ̂  ^ ̂  }-N- (1,2,4-3- 7 V 7 V - Jl/-5->T JU) ^ > M. > X JU* > 

, 2R*)-2-(1 -3-)U-1H- L° =7 V-)U-5--f )U) 0 • ̂  >3~)U]}-N-(1, 2,4 

JL3L)\sis^y(Q.4mL)% K 'J DM PM£(4. QmO&Zfi/ 0 • • * 9 >(4. 0mL) 

tl§Eltl=rt](21 

1mg,83J0£&fe@tt£ UTt#/c0 

1H-NMR(400MHz,CDC L3) 8 ppm: 1. 76-2. 00(4H, m), 2. 18-2. 35(2H,m),3.34-3.50(1H 

, m), 3. 87(3H, s), 4. 60-4. 64(1 H, m), 6. 07(1 H, d, J=1. 6Hz), 6. 59(1 H, dd, J=6. 3,11 

. 0Hz), 7.43(1 H, d, J=2. 0Hz), 7. 66(1 H, dd, J=6. 7, 9. 8Hz), 8. 07(1 H, s). 

MS(ESI)m/z:442[M+H]+. 

[0165] (^»IJ9) 2, b-Vy J\y^ P-4-{[(1S*, 2R*)-2-(1-p< ^JU-IH-tf^x/—JU-5 

-4 J\y) V 0 P ̂  ~?3-)\s^ J * V} -N-(1,2,4-3- 7 V 7 V-Jl/-5->T JU) ̂  > "tz > 

7JU/1N>:P$ K 

[0166] [<ft27] 

[0167] (9a) (]S*,2R*)-2-(]-?t.3L)\s-W-¥y V-)\s-b-4 p^7°^ S-Jl, 

7< K 
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1-p< 3LJ\sbfyx/—Jl'(3. 66g,44. 6mmoL)% N, N, N' , N' b-y ^ 3L)\y^3L Is 

yV7< >(6.68mL,44.6mmol)N n-^JU 'J 3~ 7 A (1. 63M^Ht ; 32mL 

, 52. 2mmo L)% \,l-JLif^VVO P^7°^ >(5. 0g,44. 6mmol)&t/THF(60niL) £ 

g, 13%)^m^^( )\yt Lxmtco 
1H-NMR(500MHz,CDCL3) 8 ppm: 1. 56-1. 89(9H, m), 1. 98-2. 05(1H, m), 2. 76-2. 82(1H 

, m), 3. 80-3. 86(1H, m), 3. 84(3H, s), 6.06(1H,d,J=2.0Hz),7.41 (1H,d,J=2.4Hz). 

(9b) N-(2,4-V ̂  h^>^>^U)-2,5-y7,iU:*P-4-{[(1S*,2R*)-2-(1-p< 

3~)U-1H- bf =7 V—)U-5—f )U) :> 0 • ̂  7°51 JU] ̂  ̂  *>} -N- (1, 2,4-3~ 7 V 7 V 

N-(2,4-Vh^>^>y»-2,4,5- K 'J DM U-^-{\,1,4-3-7 V7 SJ~ 

;U-5-^;U)^>-tz>X;U/1-N>77$ K(WO2010079443 ; 450mg, 1. 01 mmoL), 

0!J 9 aL tz (1S*, 2R*)-2- (1 - 3~ J U-1H- bf =7 V - J1/-5- -f J U) *> ? • /s 7° 9 

y-;K200mg, 1.03mmoL)N K 'J 0 A (63% ; 100mg, 2. 63moL)S.£/DMS0( 

5.0mL)£ffll\ tllElt 

^(146mg,23JUt LT%tz0 

1H-NMR(400MHz,CDCL3) 8 ppm: 1. 58-1. 97(10H, m), 3. 22(1 H, dt, J=2. 7, 9.4Hz), 3. 6 

5(3H,s),3.74(3H,s),3.89(3H,s),4.30-4.35(1H,m),5.23(1H,d,J=16.0Hz),5.2 

9(1 H, d, J=16. 0Hz), 6. 01 (1H, d, J=2. 0Hz), 6.19(1 H, d, J=2.4Hz), 6. 31-6. 35(2H, m 

), 7.16(1 H, d, J=8. 6Hz), 7. 35(1H, d, J=1. 6Hz), 7.41 (1H, dd, J=6. 7,10. 2Hz), 8.18 

(1H,s). 

(9c) 2, 5-VyjU^ • —4— {[ (1S*, 2R*)-2-(1-p< 3LJls~1 H- )[/) V 

0 • ̂  7°^^] *>}-N- (1, 2,4-3- 7 V 7 V-JU-5-^f JU) ̂  > *tz > 7JU* > 

7< K 

^MJ9b-e^jt Lten-(2,4-V t b-^V^y VJ\A-2, 5-y 7M • •-4-{[(1S* 

, 2R*)-2-(1 -3-)U-1H- bf =7 V-JU-5--f )U) *> 0 • ̂7°^JU]* *>}-N-(1, 2,4 

-f7^7V-Jk5-^Jb)^>^>7Jl//lN>7$ K(146mg, 0. 236mmoL)% K 'J 

JL3L)\sV^y(Q. 3mL)% K 'J DM PMI(3. 0mL);&tf$/ 0 • • * 9 >(3. 0mL) 
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.0mgLTmtc0 

1H-NMR(400MHz,DMS0-d6) 8 ppm: 1. 54-1. 91 (10H, m), 3. 26-3. 29(1H, m),3.77(3H,s 

), 4. 78-4. 82(1 H, m), 6.12(1 H, s), 7. 20(1 H, s), 7. 28(1 H, dd, J=6. 3,11. 7Hz), 7. 54 

(1H, dd, J=6. 7,10. 2Hz), 8. 52(1H, s). 

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

[0168] (^fife$iJ10) b-0 • U-1-7M •-4-{[(1S*,2R!S)-2-(1-p<5l>'U-1H-t0^ 

V-JU-5—T J\y) V 0 • ̂ ^ * V}-N-(1, 3~3~7 x/-JU-4—f JU)* y"tz 

yx)\sfcyy^ K Na±^ 

[0169] [<fb28] 

[0170] (10a) tert-y^M^-^ • 0-2-7^^ P-4-{[(1S*, 2R*)-2-(1-p< 3~)\y~ 1H-

\f.=j x/-;U-5—T )\y) V 0 • 7 x - )\y) X)\sfc-)\sl (1, 3-3- 7 

V—JI/-4—f >11 

tert-7"51>'U[(5-^ p p-2,4-i/ 7 P 71 zjb)XJb^-Jb] (1,3-f 7 V 

-JU-4>I|(WO2010079443 ; 479mg, 1. 17mmol)N 

i£Lfc(1S«, 2R*)-2-(1-p< x/-JU-5-^ J[/)VC P^^r+fy —JU(20 

0mg, 1. 11mmoL)% K 'J 7A(63% ; 84. 5mg, 2. 22mol)&t/DMF(10mL) 

l\ tl§Elbl=rt](367mg, 

58%)^^^^^^ LT?#fco 
1H-NMR(400MHz, CDC L3) 5 ppm: 1.34(9H,s), 1.40-1. 67(4H,m), 1.86-1. 89(1 H,m), 1 

.94-1.96(1H,m),2.05-2.08(1H,m),2.21-2.25(1H,m),3.02-3.09(1H,m),3.93(3 

H, s), 4. 21 (1H, dt, J=3. 9,10. 2Hz), 6. 03(1 H, d, J=2. 0Hz), 6. 55(1 H, d, J=11. 7Hz), 

7. 34(1 H, d, J=1. 6Hz), 7.48(1 H, d, J=2. 0Hz), 8. 00(1 H, d, J=7.4Hz), 8. 77(1 H, d, J= 

2. 4Hz). 

(10b) 5-^7 p p-2-7JU7f P-4-{[(1S*, 2R*)-2-(1-p< ^JU-I H- tf y x/—JU-5-

S 
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-r; u) ^ ^ ; u ] ̂  }-N-(1,3-T7 V-; u-4—r; u) ̂  >-tf > x; u/1N > 

T7^ K 

• P-2-7JU:* P-4-{[(1S*, 2R*)-2-

(1 - * 3-)u-1H- bf =7 V—)U-5—r )U) */ 0 P ̂  */)U] X */} 7 x ~JU) X;U Jfc 

-^](1,3-f7V-Jb-4-^Jl/)^]Jb/^ >I£(367mg, 0. 643mmo L)% h 'J 7JU:* 

PM(1.0mL)&t/^PPp<^>(1.0mL)£ffll\ 

9 d £ IZ J; y N IIIE'fb'nt)(304mg, 99%) £ £ UTt#/c„ 
1H-NMR(400MHz,CDCL3) 8 ppm: 1. 38-1. 69(4H, m), 1. 85-1. 89(1H, m), 1. 92-1. 95(1H 

,m),2.05-2.07(1H,m),2.18-2.21(1H,m),3.00-3.06(1H,m),3.92(3H,s),4.10-4 

. 16(1 H, m), 6. 02(1 H, d, J=2. 0Hz), 6.48(1 H, d, J=11. 7Hz), 6. 89(1 H, d, J=2.4Hz), 7 

.34(1H, d, J=2. 0Hz), 7. 80(1H, d, J=2.4Hz), 8. 74(1H, d, J=2.4Hz), 11. 36(1 H, brs) 

(10c) 5-^7 p p-2-7JU:7|-P-4-{[(1S*,2R*)-2-(1-p< ^;i/-1 H- bf^ V~JL—5-

-f )U) s> £ P ^ */)U] ̂  */}-N-(1, 3-3- 7 V—)U-4—f )U) * y "tz > X)U Jfc > 

T7^ K NaJ^ 

10b-e^jt L/c5-^7 p p-2-7P-4-{[(1S*, 2R*)-2-(1-p< ^JU-IH-

bf ̂  v-JU-5—r JU) *> ^7 *>}-N-(1, 3-^T7 x/-;U-4—r JU)^ 

>-tz>7JUtf\> T7^ K (303mg, 0. 643mmo L)% 1 K 'J 0 A;#>^(0. 643mL 

,0.643mol)£ffll\ ^»J5c^ UTJxJ&RtfmmmZU? Z t IZy N *1 

lEfb^tl (300mg, 95%) £ £ L T?#fc0 

1H-NMR(400MHz,CD30D) § ppm: 1. 44-1. 60(3H, m), 1. 66-1. 77(1H,m),1.85-1.90(2H 

, m), 1. 97-2. 01 (1H, m), 2. 21-2. 24(1H, m), 3. 07-3.14(1H, m), 3. 89(3H,s),4.36-4 

. 42(1 H, m), 6.15(1 H, d, J=2. 0Hz), 6. 28-6. 30(1 H, m), 6. 80(1 H, d, J=11. 7Hz), 7. 28 

(1H, s), 7. 71 (1H, d, J=7.4Hz), 8. 54(1 H, d, J=2.4Hz). 

MS(ESI)m/z:471[M+H]+ 

[0171] (^»IJ11) 5-^PP-2-7;U^P-4-{[(1S%2R=s)-2-(1-p<5l>'U-1H-t0^ 

x/-;U-5—T J\y) V 0 P ̂  > ̂ Jls] J * V}-N-(1, 3-3- 7 x/-JU-4—f JU) * y "tz 

yx)\sfcy7^ K NaJ^ 
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[0172] [<ft29] 

[0173] (11a) tert-7"51>'U[(5-^ p U-2-D M P-4-{[(IS*, 2R*)-2-(1-p< 3~)\y~ 1H-

\f.=j V-)\s-b-'T )\y) */ 0 P ̂  3f*>} 7 x - )\y) X)\si$s-)\sl (1, 3-3- 7 

V—JU-4-^f >i| 

tert-y^Mts-^ P n-2,4-Vy)\y^ny jL-)\y)X)\y7is-^0,3-^7V 

—JU-4-^ JU^JUA" $ >lt(WO2010079443 ; 600mg, 1.46mmoL)% ^ijte$|]8a"T:'S^ 

it L tz (1 S*, 2R*)-2-(1 -* 3-)V~\ H- \f.=? V-JU-5-<{ n^yf S-JU(27 

0mg, 1. 62mmo L)% h 'J 0 A (63% ; 110mg, 2. 89mmoL)S.t/DMF(6. 0mL) ^ 

tl§Eltl=rt](520m 

g,64LXmtzo 
1H-NMR(500MHz,CDCL3) 8 ppm: 1. 38(9H, s), 1. 80-2. 01 (4H, m), 2. 24-2. 36(2H, m), 3 

. 50-3. 55(1 H, m), 3. 91 (3H, s), 4. 67-4. 70(1 H, m), 6. 08(1 H, d, J=2. 0Hz), 6. 60(1 H, 

d, J=11. 2Hz), 7.42(1 H, d, J=1. 5Hz), 7. 51 (1H, d, J=2.4Hz), 8.11 (1H, d, J=7. 3Hz), 

8. 79(1 H, d, J=2.4Hz). 

(11b) 5-0 P P -2-7 M P -4-{[ (1S*, 2R*)-2-(1 -^ H- L° =? V~ Jls-5-

4)\s)W n^y3L)\sU*y}-N-(],3-3L7V-)\s-4-'(j\s)s<y-\zyx)\s7$sy 

7$ K 

^MM^aZMmLtctert-y'3LJl'[(5-? P P-2-7JU:* P-4-{[(1S*, 2R*)-2-

(1 -/• 3-)\s~\H- \f.=j V-Jls-5—T J\y) y3-)\y~\^^- M7i -JU) TJU* 

—J\y] 0,3-^7 V-J\y~4-^ J\y)tlJ\yy<^ >I£(520mg, 0. 934mmo l)N h 'J DM 

PMi(5. 0mL)&t/^ pp^>(5. 0mL) ^»J1btC^t VZ&jfcA 

(427mg,99%)zm&mwt LTmtc0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 78-1. 95(4H, m), 2.18-2. 33(2H, m), 3.46-3. 50(1H 

, m), 3. 87(3H, s), 4. 58-4. 61 (1H, m), 6. 04(1 H, d, J=2. 0Hz), 6. 51 (1H, d, J=11. 2Hz) 

, 6. 92(1 H, s), 7. 39(1 H, s), 7. 87(1 H, d, J=7. 3Hz), 7. 84(1 H, d, J=2.4Hz), 11. 2(1 H, 
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brs). 

(11c) 5-0 • • -2-7 M • -4-{[ (1S*, 2R*)-2-(1-p< SJ—JU-5-

-f JU) ^ > ̂ Jls] f * is}-N-(1, 3-3- 7 V-)\y~4-^( )\y) * y -tz > 7JU* y 

7^ K NaJ^ 

11 b-eiiis Ltcb-0 • • -2-7M • -4"{[(1S*, 2R*)-2-{\-* 3~)1>-\W~ 

\f.=j V-)\s-b-'T )\y) is 0 • ̂  > 3-)\/~\ ̂  * is}-N-(1,3~3~ 7 x/-JU-4—f JU) * 

y-\iyx)\/fcy7$. K(427g, 0. 934mmoL)% 2M7KII'fb^- K 'J 7 ATK;#>S(0.467m 

L,0.934mol)£ffll\ ^»J5c^ UTJxJ&RtfmmmZU? Z t IZ £ y N *1 

IE^^(412mg,92LT%tz0 

1H-NMR(500MHz,DMS0-d6) 8 ppm: 1. 59-1. 71 (2H, m), 1. 78-1. 84(2H, m),2.18-2.25( 

2H, m), 3.42-3.46(1H, m), 3. 77(3H, s), 4. 84-4. 87(1H, m), 5. 96-5. 98(1H, m), 6.16 

(1H, d, J=2. 0Hz), 6. 97(1 H, d, J=11. 2Hz), 7. 29(1 H, d, J=2. 0Hz), 7. 66(1 H, d, J=7. 3 

Hz), 7. 55(1H, d,J=2.0Hz). 

MS(ESI)m/z:457[M+H]+. 

[0174] (^fifeffljl 2) 5-^PP-4-{[(1S*,2R*)-2-(1-x^,iU-1H-L0^V-,'U-5-l' 

J\y) is o P ̂ i/JU]^ ̂  i/}-2-7 M P -N-(1, 3~3~ 7 X/-JU-4—f JU) * y "tz 

yx)i/7isy7^ K 

[0175] [<fb30] 

[0176] (12a) (1S*,2R*)-2-(1-x^JU-1H-L°^ V-Jls-b-j )\s)is ? 

1-ifJHf7 V-JK2. 50g,26. 0mmoL)% ?3-)\s <J 3~ 7 A (1. 63M^Ht >;# 

; 18.1 mL, 29. 5mmo L)% is 9 Us^^riiy^ ̂ ris K (2. 97g, 30. 3mmo L)S.t/THF (6 

0mU£ffli\ mMmteizmvTKfcjkzf&wmzfjvz.iiiz&v, ti§Eib£-
^(2.86g,571) 4 )\s t LT%tc0 

1H-NMR(400MHz,CDC L3) 8 ppm: 1. 30-1. 47(4H, m), 1. 43(3H, t, J=7.4Hz),1.66(1H,b 

rs), 1.76-1. 79(1 H,m), 1.87-1. 90(2H,m), 2.10-2.13(1 H, m), 2. 56-2. 62(1 H, m), 3 
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.61-3.66(1H,m),4.10-4.26(2H,m),6.07(1H,d,J=2.0Hz),7.47(1H, d, J=1. 6Hz). 

(12b) tert-7"51>'U[(5-^ p U-2-D M P-4-{[(1S*, 2R*)-2-(1-x5l,'U-1H-

\f.=7 V—;U-5—f )\y) V 0 P ̂  7 X - )\y) X)\s7$s-)\sl (1, 3~3~ 7 

V—JI/-4—f >11 

tert-y^M^-^ P P-2,4-i/7J^P7x -)\s)X)\sfc—)\slO,3-3L7sJ 

-JU-4>I|(WO2010079443 ; 222mg, 0. 540mmoL)% MMW2aZ 

i^iL/c(1S*, 2R*)-2-(\-JL3-)\s-\W-¥z>V-)\s-$-'( )\s)V V J -)\s( 

100mg, 0. 515mmoL)% K 'J 0 A (63% ; 39. 2mg, 1. 03mmoL)S.£/DMF(5. 0mL 

)£ffll\ ^115^^(1 

25mg,41%)£tte;d->ni/£ %tz0 

1H-NMR(400MHz,CDC L3) 8 ppm: 1. 35(9H, s), 1. 44(3H, t, J=7. 4Hz),1.44-1.70(4H,m 

), 1. 87-1. 90(1H, m), 1. 96-1. 98(1H, m), 2. 05-2. 09(1H,m),2.24-2.27(1H,m),3.0 

4-3.10(1 H, m), 4.12-4. 34(3H, m), 6. 04(1 H, s), 6. 59(1 H, d, J=11. 7Hz), 7. 38(1 H, s 

), 7. 50(1 H, s), 8. 01 (1H, d, J=8. 6Hz), 8. 79(1 H, s). 

(12c) 5-^7 p p-2-7;U^P-4-{[(1S*,2R!S)-2-(1-x5l>'U-1H-t0^x/—JU-5-

-f )\y) V 0 P ̂  > ̂ Jls] J * V}-N-(1,3-3- 7 V-)\y~4-^( JU) * y -tz > 7JU* > 

K 

£MMl2b-£Mis:ltctert-y'3LJl'[(5-? P U-2-DM U-4-{\_{\$\ 2R*)-2-

(1 H- bf ̂  V—)\y~5->T J\y) V 0 P ̂  ^ M7i-)\s) TJU* 

—J\y] 0,3-^7 V-)\y~4-^ J\y)tlJ\yy<^ >11(125mg, 0. 213mmo l)N K 'J DM 

PM(1.0mL)&t/^PPp<^>(1.0mL)£ffll\ ^»J1btC^ VZ&jfcA 

(70.0mg, 68%) zm&mwt LTmtc 
o 

1H-NMR(400MHz,CDC l3) 8 ppm: 1. 41 (3H, t, J=7. 0Hz), 1. 46-1. 67(4H,m),1.84-1.87 

(1H,m), 1.91-1.94(1 H,m), 2. 03-2. 06(1 H,m), 2.19-2. 22(1 H, m), 3. 00-3. 06(1 H, m 

), 4.10-4. 21 (2H, m), 4. 28-4. 37(1H, m), 6.00(1H,d,J=2.0Hz),6.49(1H,d,J=11.7 

Hz), 6. 88(1 H, d, J=2. 0Hz), 7. 37(1 H, d, J=2. 0Hz), 7. 80(1 H, d, J=7.4Hz), 8. 75(1 H, 

d, J=2. 0Hz), 11. 40(1H,brs). 
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MS(ESI)m/z:485[M+H]+. 

[0177] 1 3) 5-^7 p u-l-DM • -4-{[(IS*, 2S*)-2-(1H—T $ ^V-JU-I 

-;{)\s)V 9 ,3-3-7 SJ ~ )\s)s<y Hy X)\s* 

y7$ K 

[0178] Dfb31] 

[0179] (13a) tert-7"3LJl'[(5-9 • p-2-7Jl/;frP-4-{[(1S*,2R*)-2-(1H->f $ W— 

)\y~\r j\y) */ 0 P 3f*>} 7 x - )\y) X)\si$S-)\sl (1, 3~3~ 7 V~)\y~4 

—f >I£ 

tert-y^M^-^ P P-2,4-i/7J^P7x ZJlsfc=Jls](1,3-^7 V 

-;U-4-^;U)^>iU/<$ >I|(WO2010079443 ; 390mg, 0. 949mmoL)% (IS*, 2R*)-2-( 

1H--< $ *?SJ—)[/-]-4 )[/)V f P^^r+fy — JU(Heterocyc Les, 31(3), 537-48 

, 1990 ; 160mg, 0. 963mmo L)% K 'J 0 A (63% ; 75. 0mg, 1. 97mmoL)S.£/D 

MF(4.0mL)£ffll\ tl§E 

<b^(340mg,64J0£tte;d->ni/£ LT%tz0 

1H-NMR(400MHz,CDCL3) 8 ppm: 1. 36(9H, s), 1. 50-1. 65(3H, m), 1. 87-2. 00(3H, m), 2 

.30-2.35(2H,m),4.21-4.28(2H,m),6.46(1H,d,J=11.0Hz),7.01(2H,d,J=1.2Hz) 

, 7.49(1 H, d, J=2. 0Hz), 7. 63(1 H, s), 8. 03(1 H, d, J=7.4Hz), 8. 78(1 H, d, J=2.4Hz). 

(13b) 5-^7 p P-2-7JU:T|-P-4-{[(1S*,2S*)-2-(1H—f $ yx/—JU-W 

?W\*yjls]J*V}-N-(1,3-iL7 V—JU-4-^f J\y)^ >-tz >XJU* > 7 $ K 

^MJ13a"eiiisL/ctert-7"5l>'U[(5-^7 p p-2-7>/U^ P-4-{[(1S% 2R*)-2-

(1 H--r $ yx/-;u-i—< )\s)v <? JL -;U)X;U/1N->'U](I, 

3-3-7 sj—;U-4—r >I£(340mg, 0. 610mmoL)N h 'J 7J^P|SI(5 

. 0mL)^t/y^7 p pp< $ >(5. 0mL)£ffll\ ^fifeWblCig 

tkfrvZtlZj: yN ^§E<b^$l(292mg,67)0£tte@<*£ UTt#/c0 

1H-NMR(400MHz,CDC L3) 5 ppm: 1. 48-1. 60(4H, m), 1. 90-1. 95(1H,m),2.03-2.05(1H 
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, m), 2. 25-2. 37(2H, m), 4. 30-4. 37(1H, m), 4.65-4.72(1H,m),6.70(1H,d,J=11.0H 

z), 6. 93(1 H, d, J=2.4Hz), 7. 25-7. 28(2H, m),7.84(1H,d,J=7.4Hz),8.71 (1H,d,J= 

2.4Hz), 9. 25(1H,brs). 

MS(ESI)m/z:457[M+H]+. 

[0180] (^fife0!J1 4) 2, 5-VyjU^ P-4-{[(1S*, 2R*)-2-(1-p< ^JU-IH-b;0^ x/—JU 

-5—( JI,)V<7 n^y^jisLU^vj-N-i^'j $.Vy-4—< )\s)s<y-\zy x)\s fry 

[0182] (14a) N-(2,4-^p< bf'J $^>-4-^$ > 

4-7^ J bf'J $^>(20. 0g,210mmol)N 2,4-V* K L K(6 

9. 9g,421mmoL)S.t/t:0/^ 'J Vy(2. 08mL, 21. 0mmoL)CD hJUx y (1L);#}^ ̂ ill/jit 

T, 7 WOS&s J5J&5§&£x*y-M500mL) 

7JO%~FS 7KSllb*7Sl^ h U ^A(7.96g,210mmol)£JP;L 160#^ 

J5J^;#^^7K(500mL)^JPxT^)l^fflai^s 

h U ^A«L/-c0 MJ±)Ils^ h?' 

^7-f-(Mtx^U/p<^y-JU ; 95:5) U U. J£§B<b^$l(27. 0g, 5 

LTt#/c„ 
1H-NMR(500MHz,CDCL3) 8 ppm:3. 80(3H, s), 3. 84(3H, s), 4.44(2H, brs), 5. 33(1H, b 

rs), 6. 34(1 H, d, J=5. 9Hz), 6.44(1H, dd, J=2.4,8. 3Hz), 6.48(1 H, d, J=2. 0Hz), 7.1 

8(1 H, d, J=8. 3Hz), 8.15(1 H, d, J=5.4Hz), 8. 55(1 H, s). 

(14b) N-(2,4-V * \-^V^yV)\y)-2,4,b- K <J 7 JU:* P-N-( L°'J 

-f ju)^<y-tzyzju7isy7< K 

^»J14a-e^L/cN-(2,4-yp< h *V<yV)l>) bf 'J $ ̂  >-4-:P $ > (0. 

76g, 3.10mmoL)$.t/1,4-V7*f tf:> 0 P [2. 2. 2]^ 0 9 > (0. 70g, 6. 20mmoL)CD 

K 

[0181] [<fb32] 
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~7"tz K— K lj;K20mL);#^^7K^Ts 2,4,5-h 'J DM P^>"tz >7JU* ~ 

)\s0u 'J K(1.43g,6.20mmol)£jQ;L $mmW Ltz0 Kfc 

£ 5 M, 5%L£MJ±)Ils U t) £ *> 'J tl ?Jls 0 • V h V =? 7 < -

JrtV/Mtxfjb ; 67:33)^^ tl§Eltl§rt](0. 72g, 53%) 

LTt#/c0 

1H-NMR(500MHz, CDCL3) 8 ppm:3. 78(3H, s), 3. 80(3H, s), 5. 23(2H, s), 6.42-6.43(2 

H, m), 6. 99-7. 04(1 H, m), 7.13(1 H, d, J=5. 9Hz), 7. 22(1 H, d, J=9. 3Hz), 7. 91-7. 96( 

1H, m), 8.48(1 H, d, J=6.4Hz), 8. 78(1 H, s). 

(14c) N-(2,4-V * K^r^^>y>'U)-2,5-y7>iU^P-4-{[(1S%2R=s)-2-(1-p< 

H- \d=7 V~)\y~5->T )\y) V 0 P ̂  * *>}-N-( tf <J < V >-4->T )\s 

^»lJ14b-e^L/cN-(2,4-yp< h^>^>y»-2,4,5- h 'J DMU-W-

(t°'J <V>-4—f)U)^<>if>X)U^>T< K(0. 76g, 1. 73mmoL)% ^»iJ8a"e 

L tz (1 s*, 2R*)-2-(1-p< ̂ JU-1H- \f.=7 V-JU-5—f JU) V 0 P ̂  9 J ~M 

0. 29g, 1. 73mmo L)% K >J 7 A (63% ; 100mg, 2. 59mmol)&t/DMF(10mL) £ 

tl§Eltl=rt](0.89 

g,88)\yt LXmtz0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 78-1. 97(4H, m), 2. 20-2. 33(2H, m), 3.45-3.49(1H 

,m),3.77(3H,s),3.79(3H,s),3.86(3H,s),4.60-4.64(1H,m),5.23(2H,s),6.05( 

1H, d, J=2. 0Hz), 6.40-6.42(2H, m), 6. 52(1 H, dd, J=5. 9,10. 7Hz), 7.18-7. 20(2H, m 

), 7.40(1 H, d, J=2. 0Hz), 7. 76(1 H, dd, J=6.4,10. 3Hz), 8.45(1 H, d, J=5. 9Hz), 8. 78 

(1H,s). 

(14d) 2, b~V7 )\s^ P —4— {[(1S*, 2R*)-2-(1-p< x/—Jly-5-^f )[/) 

VO ^Vy-4—f JU)^>-tz>7JU/lN>:P$ K 

14cumit Lten-(2,4-V* b-^V^y VJU)-2, 5-V7M P-4-{[(1 

S*, 2R=0-2-(1-p<?lJU-1H-Lo^V-,iU-5-l' )\s)V <7 *V}~n~(¥ 

'J $ Vy-4-^f Jly)y<yiz'y7sJly7}\yy $. K(0. 54g, 1.24mmoL)% K 'J Ji^JlyV 

^ > (1. 98mL, 12.4mmo L)% K 'J 1M PMI(0. 96mL, 12.4mmoL)S.t/y 0 P P 
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* >(20mL)£ffll\ y% 

iI§E<b^$l(0.54g,99)0£tte@<*£ UTt#/c0 

1H-NMR(500MHz,DMS0-d6) 5 ppm: 1. 66-1. 83(4H, m), 2.19-2. 27(2H, m), 3.47-3. 51( 

1H, m), 3. 76(3H, s), 4. 92-4. 95(1 H, m), 6.17(1 H, s), 6. 97(1 H, brs), 7. 20-7. 24(1 H 

, m), 7. 30(1 H, s), 7. 68-7. 71(1H, m), 8. 25(1H,brs),8.57(1H,s). 

MS(ESI)m/z:436[M+H]+. 

[0183] (^fife0!J1 5) 2, b-V7 )\s^ P-4-{[(1S*, 2R*)-2-(1-p< ^JU-IH-bf^x/—JU 

-5->T J\y) V 0 • ̂  > ̂ JU]J ̂  } -N-(1,3-^ 7 V-Jl/-2->T )\s) ̂  > "tz > X)l> 

K 

[0184] [<ft33] 

[0185] (15a) N-(2,4-V * K yV)\s)-2,4, 5- h 'J DM P-N-(1,3-^7 V-

;u-2—()\s)s<yHyx)\sfcy7^ K 

N-(2,4~v* \-^v^yV)[,)-n-0,3-^yV-)[,)-2-y^ XWO2010035166 

; 1. 00g, 4. 00mmo L) 0THF (12mL);#^^-78°C-eL i HMDS(1. 0M i nTHF, 4. 8mL, 4. 8mm 

OD^JQX/CO 2,4,5- K 'J yju^-u^y-tfy 

7JU*-JU?P'J K(1.05g,4.42mmoL)^JPx, ^^20#^^ Lfc0 Kltm 

^^7K(100mL)^JPxTM|x5l>iK50mL)-efflai^s #$Jf £7.K(200mL)X2^\ 

fc&s mMtmi- h U ^A«L/-Co 

P7h^77< -(^^t>/iItifJL' ; 4: Died; *I§Elb£-t)(96 

0mg,54%)^tefe^^;u<>: LTt#/c0 

1H-NMR(400MHz, CDCL3) 8 ppm:3. 73(3H, s), 3. 77(3H, s), 5.19(2H, s), 6. 36-6. 39(2 

H, m), 7. 01-7. 07(2H, m), 7. 19(1 H, d, J=8. 2Hz), 7. 42(1 H, d, J=3. 5Hz), 7. 70-7. 76( 

1H, m). 

(15b) N- (2,4-V * h-^V^y V)\y)~2, b-V7MU-4-{[0 S*, 2R*) -2- (1 -

JU-1H- bf =7 V—)U-5—T )U) *> 0 P ̂  JU] ̂  ̂  *>}-N-(1, 3-^ 7 SJ—JU-2-
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^»J15a-e^L/cN-(2,4-yp< h yVJU)-2,4, 5- h 'J DMU-W-

{\,3-3-ysJ-)\y-2-s{ J\s)s<yizyx)\s7$sy7$ K(184mg,0.414mmol)N 

^iJ8a-e^ L tz (1S*, 2R*)-2-(1 -p< ^JU-1 H- bf^ V-JU-5-<{ )l>) V 0 • ̂  9 

y —JU(68. 7mg, 0.414mmo L)% K 'J 0 A (63% ; 31. 6mg, 0. 830mo L)S.t/D 

MF(2.0mL)£ffll\ tl§E 

^^(180mg,73JUt LT%tz0 

1H-NMR(500MHz,CDCl3) 8 ppm: 1. 76-1. 83(1 H, m), 1. 88-1. 98(3H, m), 2.19-2. 25(1H 

,m),2.27-2.33(1H,m),3.44-3.49(1H,m),3.73(3H,s),3.75(3H,s),3.86(3H,s), 

4. 61-4. 64(1 H, m), 5.18(2H, s), 6. 05(1 H, d, J=2. 0Hz), 6. 36-6. 38(2H, m), 6. 56(1 H 

, dd, J=6.4,11. 2Hz), 6. 98(1 H, d, J=3.4Hz), 7.19(1 H, d, J=8. 3Hz), 7. 38-7.41 (2H, 

m), 7. 58(1H, dd, J=6.4,10. 3Hz). 

(15c) 2,5-y,7>'U^P-4-{[(1S%2R=s)-2-(1-p<5l>'U-1H-t0^ V-;U-5-^;U) 

v<pn^y^j\y^^v}-n-(],3-^yV-)\y-2-^ )\y)^yizyx)\y7isyy^ 

K 

15b-e§Ui£ Ltz2,4-V* b-^V^y VJU)-2, 5-V7M P-4-{[(1S*, 2 

R*)-2-(1 -)U-1H- L° =7 V~JU-5--f )U) *> 0 • ̂  JU]J ^ *>}-N-(1, 3-

yV-)\y-2-^)\y)^y-\zyX)\y7isyy^ K(180mg,0.305mmol)N h 'J Ji^JUV 

7 y (0. 1mL)% K 'J 7JU^PM£(1.0mL)&t/:y^PPp<^>(1.0mL)£ffil\ 

1 uzmVTjRit&zfimmtkfi?z.tiz£v, a 10mg,82%) 
zm&mwt LTmtz0 

1H-NMR(500MHz,CDC L3) 8 ppm: 1. 77-1. 96(4H, m), 2. 19-2. 23(1H,m),2.27-2.32(1H 

, m), 3.44-3.48(1H, m), 3. 86(3H, s), 4. 59-4. 62(1H, m), 6. 05(1H, s), 6.54-6.57(2 

H, m), 7.17(1 H, d, J=4.4Hz), 7.40(1 H, s), 7. 71 (1H, dd, J=6.4, 9. 8Hz). 

MS(ESI)m/z:441[M+H]+. 

[0186] (^fife0!J1 6) 3-y J[/^ P-4-{[(1S*, 2R*)-2-(1-p< x/—JU-5-

^)\y)v<pn^y^j\y^^v}-n-(],3-^yV-)\y-2-^ )\y)^yizyx)\y7isy 



WO 2013/118854 79 PCT/JP2013/052985 

[0187] [<ft34] 

[0188] (16a) N-(2,4-V * K >V)ls)-3,4-V DM >iz > T $ 

K 

2,4-V* V %-Vs<y V)\/~7 $ >(3. 35mL, 22. 3mmoL)$.t/b:0 'J *>* >(9. 02mL, 11 

1. 5mmo L) CO V?nn*$> (75mL);#^^TIN 3,4-V 7 M P ̂  > "tz > X 

)\s7is—)l,$ p 'J K(3.04mL,22.3mmol)£JP;L 160#^^^^ L 

tzo J5Jfc5§$K2M^(100mL)£jbP*T#$Jf #$Jf 

K >J 0A?m?ks mi±mmLmEfc^(7.66g,99%)zm&®i*t LTmtz0 

1H-NMR(400MHz, CDCL3) 8 ppm:3. 72(3H, s), 3. 77(3H, s), 4.14(2H, d, J=6. 3Hz), 5.1 

3(1 H, t, J=5. 9Hz), 6. 29(1 H, d, J=2.4Hz), 6. 33(1 H, dd, J=2.4,8. 2Hz), 6. 94(1 H, d, 

J=8. 2Hz), 7. 13-7. 19(1H, m), 7.47-7.53(2H,m). 

(16b) N-(2,4-V * ^^-V^yVJ[,)-3-yMn-4-{l(]S\2^)-2-(]-*^Ji, 

-1H- bf ̂  V—)\y~5->T J\y) V 0 P ̂  > ̂ JU]^ ̂  */} ̂  > "tz > TJU* > 7 $ K 

16aL tzN- (2,4-*>* K ^ *>^ > V)U)~3,4- V 7 JUJ P ̂  > if 

K(1. 00g,2. 91mmoL)% ^MJ8a"e^ L/c(1S% 2R*)-2-(1-p< 

^v'U-IH-tf^V—;U-5—r;u)i>^ P^>^ y —;K0.73g,4. 37mmoL)N TK^-fb 

•f K 'J 7A(63% ; 0.55g, 14.6mmol)&t/DMF(15mL)£ffll\ ^MJIalC^UT 

JxJ&RtfMmZUvZtlZj: y, J£§B<b^$l(920mg,65)0£tte@<*£ 

1H-NMR(400MHz,CDC L3) 8ppm: 1. 78-1. 99(4H, m), 2.16-2. 34(2H, m), 3.43-3.49(1H 

,m),3.69(3H,s),3.72(3H,s),3.87(3H,s),4.08(2H,d,J=6.3Hz),4.64-4.68(1H, 

m), 5. 24(1 H, t, J=6. 3Hz), 6. 07(1 H, d, J=2. 0Hz), 6. 26(1 H, d, J=2. 0Hz), 6. 30(1 H, d 

d, J=2. 0,8. 2Hz), 6. 73(1 H, t, J=8. 6Hz), 6. 95(1 H, d, J=8. 2Hz), 7.40-7.43(3H, m). 

MS(ESI)m/z:490[M+H]+. 

(16c) 3-7J\sJU-4-{[aS*,2R*)-2-a-*T)\s-1H-£°yy-J\s-5-'(Jl')V? 
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mmm 1 Gbumit L fcN-(2,4-V * h * *>^ > VJU)-3- 7 M P-4- {[ (1 S*, 2R 

*) -2- (1 - p< f)U-1H- bf =7 V-)U-5—T )U) *> £ • )U] # *>} ̂  > M > X JU 

K(0. 92g, 1.88mmoL)N K 'J if Jk>7>(1. 5mL)% 

(15mL)^t/y^ p n* $ >(15mL)£ffll\ ^fifeWblCig 

(0.60g,94%)zm&mwt LTmtc0 

1H-NMR(400MHz,CDC L3) 8 ppm: 1. 77-1. 97(4H, m), 2. 18-2. 36(2H,m),3.44-3.50(1H 

, m), 3. 86(3H, s), 4. 70-4. 74(1H, m), 6. 07(1H, d, J=1.6Hz),6.86(1H,t,J=8.2Hz), 

7. 41 (1H, d, J=2. 0Hz), 7. 60-7. 64(2H, m). 

(16d) 3-7;U^P-4-{[(1S%2R=s)-2-(1-p<5l>iU-1H-t0^ V-;U-5-^;U)^^ 

n^y^)\y^^v}-n-(],3-^yV-)\y-2-^j\y)^<yizyx)\y7isyy^ K 

1 QcX-m^. Ltc3-7 P-4"{[ (1 S% 2R*)-2-(1 -f JU-1H- bf ̂  V-

JU-5-^f JU) V 0 P^>f JU]:7|~^r:>}/><>'tz yXJUfc yi7 $ K (0. 07g, 0. 21mmoL 

)N 2-7" P ̂ E^yV—JU(0. 07g, 0. 41mmoL)% 3 7^1^(0. 01 g, 0. 04mmol)% K ^ 

yx-n, N' -v* P^^r+f y-l 2-VT^. >(0. 01 g, 0. 09mmol)&t/j^I£ 

-tz^7A(0.20g,0.62mmoL)0DMF(2.0mL);#>S;&M^IISimT120oC-e200|^Ji 

WLtc„ #0^, tl§E 

<b^$l(75mg,86)0£tte@<*£ UTt#/c0 

1H-NMR(400MHz,CDCL3) 8 ppm: 1. 78-1. 98(4H, m), 2. 20-2. 36(2H, m), 3.42-3.49(1H 

, m), 3. 90(3H, s), 4. 66-4. 69(1 H, m), 6.11 (1H, s), 6. 54(1 H, d, J=6. 7Hz), 6. 83(1 H, 

t,J=8.2Hz),7.14(1H,d,J=4.7Hz),7.48(1H,s),7.58-7.63(2H,m). 

MS(ESI)m/z:423[M+H]+. 

[0189] (^fife0!J1 7) 3-7;U^P-N-(6-7;U^P bf'J $y>-4-^;U)-4-{[(1S%2R 

*) -2- (1 - * )U-1H- bf =7 V-)U-5—T )U) *> 0 P ̂  )U] ̂  ̂  *>} ̂  > M > X)U 

fcyy$ K 

[0190] 
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[<ft35] 

Q. 

[0191] *ifSWJ16ct?S#i£Ufc3-7^3|-a-4-{[(1S%2R')-2-(1-><^;l,-1H-tf^-y-

JU-5-^f JU) V 0 P^>f JU]:7|~^r:>}/><>'tz >XJU7}\ y~7 $ K (0. 07g, 0. 21mmoL 

)N 4, 6-Vyjly^ P bf 'J $ y>(0. 07g, 0. 62mmoL)% 'J 0 A(0.11g, 0. 83m 

moL)$.£/DMF(2. 0mL) £^|l\ Z.tt,Z 

J£§B<b^$l(56mg,63)0£tte@<*£ LT?#fc0 

1H-NMR(400MHz,CDCL3) 5 ppm: 1. 76-1. 98(4H, m), 2. 23-2. 36(2H, m), 3.44-3.49(1H 

, m), 3. 85(3H, s), 4. 69-4. 72(1 H, m), 6. 06(1 H, d, J=1. 6Hz), 6. 85(1 H, s), 6. 88(1 H, 

t, J=8. 2Hz), 7.41 (1H, d, J=2. 0Hz), 7. 61-7. 67(2H, m), 8. 63(1 H, s). 

MS(ESI)m/z:436[M+H]+. 

[0192] 1 8) 3-7>'U^P-N-(2-7>'U^P bf'J <V>-4~-f JU)-4-{[(1S*, 2R 

*) -2- (1 - * )U-1H- bf =7 V-)U-5—T )U) *> 0 P ̂  )U] ̂  ̂  ^ > M > X)U 

K 

[0193] [<fb36] 

[0194] ^»J16c-e^L/c3-7;U^P-4-{[(1S%2R=s)-2-(1-p<5l;U-1H-t0^V-

JU-5-^JU):>^ p^>5L;U]^^ri>}^>-tz>X>'U/lN>77$ K(0.10g,0.29mmol 

)N 2,4-^7>iU^P bf'J $^>(0.10g,0.88mmoL)N wMt) 'J 7A(0.16g, 1.18m 

moL)$.£/DMF(3. 0mL) £^|l\ 6dtC^ Z.ht,Z 

J^J, J£§B<b^$l(56mg,63)0£tte@<*£ LT?#fc0 

1H-NMR(400MHz,CDC L3) 8 ppm: 1. 77-1. 96(4H, m), 2. 21-2. 32(2H,m),3.42-3.47(1H 
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, m), 3. 84(3H, s), 4. 68-4. 71 (1H, m), 6. 06(1 H, d, J=1. 6Hz), 6. 84(1 H, t, J=8. 6Hz), 

7. 05(1 H, t, J=3. 5Hz), 7.41 (1H, d, J=2. 0Hz), 7. 64-7. 68(2H, m), 8. 34(1 H, d, J=7. 0 

Hz). 

MS(ESI)m/z:436[M+H]+. 

[0195] (^fife$iJ19) 2-0 • U-b-yM P-4-{[(1S%2R=s)-2-(1-p<5l;U-1H-t0^ 
x/-;u-5—r;u)i>^p^>51>/u]^^ri>}-N-(t0|j$^>-4—r;u)^>-tf>x 

K 
[0196] [<fb37] 

^rS 
[0197] (19a) 2-0 U P-N-(2,4-V * \-^V^yV)\y)-4,b-V0MU-W-{\^)^V 

^»J14a-e^L/cN-(2,4-yp< K *V<yV)\s) L° 'J <V>-4-7$>(15 

0mg, 0. 611mmoL)% 2-0 P P-4, 5-V7 U^<yiz y XJU—JUO P 'J K(302mg 

, 1.22mmol)N 1,4-Vy+f^V 0 P [2. 2. 2]tf 0 0 >(137mg, 1. 22mmo ORtfT iz 

K— K 'JM5.0mL)£ffll\ MMmMblzmVTKfcJkZf&WmZfj? ZtlZ 

&mt&M5s.sw,w%)%:m&x4)\'£ LTmtc0 

1H-NMR(500MHz,CDCL3) 8 ppm:3. 78(3H, s), 3. 85(3H, s), 5. 29(2H, s), 6.43-6.46(2 

H, m), 6. 95(1 H, d, J=7. 3Hz), 7. 26-7. 31 (2H, m), 8. 23(1 H, t, J=8. 3Hz), 8.43(1 H, d, 

J=5. 9Hz), 8. 69(1H, s). 

(19b) 2-0 au-U-(2,4-V* h :irV^yV)l')-5-7)l'^~ P-4-{[(1S*, 2R*)-2-

(1 - ?)U-1H- bf =? V~)1/-5-1- JU) 0 P ̂  f)U] ̂  ̂  }-N - ( bf <J < V y-4 

19aV£im Lfc2-0 P P-N-(2,4-V* V)l)-4, b-V7M 

P-N-(L°'J K (58. 8mg, 0.129mmoL)% ^ 

»iJ8a-e^L/c(1S% 2R*)-2-(1-p< x/-JU-5-^ JU)VO P^> 
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0 J — JU(25. 7mg, 0.155mmoL)% K 'J 0 A(63% ; 5. 9mg, 0.155mmoL)S. 

t/DMF (2. 0mL) alzm UTJxJ&RtfmmmZU ? ZtlZckV, 

(50. 6mg, 64%) %<0\s£ L T%tz0 

1H-NMR(500MHz,CDC L3) 8 ppm: 1. 64-1. 99(4H, m), 2. 17-2. 34(2H,m),3.44-3.49(1H 

, m), 3. 77(3H, s), 3. 83(3H, s), 3. 85(3H, s), 4. 64-4.67(1H,m),5.27(1H,d,J=17.1 

Hz), 5. 32(1 H, d, J=17.1Hz), 6. 05(1 H, s), 6.41-6.45(2H, m), 6. 79(1 H, d, J=6. 8Hz) 

, 7. 01 (1H, d, J=5. 9Hz), 7. 25(1 H, d, J=8. 3Hz), 8. 05(1 H, d, J=10. 3Hz), 8. 39(1 H, d, 

J=6.4Hz), 8. 70(1H,s). 

(19c) 2-0 • U-b-yM P-4-{[(1S*,2R*)-2-(1-p< fJU-1 H- tf "y x/—JU-5-

-<)ly)VO f )ls)s< > H'> X)lsfc > T < 

K 

^MMWoTi-Mm.[stc2-0 • n-N-(2,4-V* K *V<y V M P-4 

-{[(IS*, 2R*)-2-(]-*^)\y-]W-£yV-)\y-b-^( )\y)VOn^y^)\y^^V}-n 

-(bf1J $ Vy-4-^ JU)^ yiz yXJlsTfc y y $ K(50. 6mg, 0. 0840mmoL)% h 'J x 

f;ui>^>(0. 05mL)% h 'J DM Pli(1. 0mL);&tf$/ 0 P P * 0 >(1. 0mL) 

tl§Eltl=rt](15 

. 0mg, 39%) LT%tc0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 78-1. 99(4H, m), 2. 23-2. 32(2H, m), 3.42-3.48(1H 

, m), 3. 85(3H, s), 4. 64-4. 67(1 H, m), 6. 06(1 H, d, J=2. 0Hz), 6. 85(1 H, d, J=7. 3Hz), 

7. 05(1 H, d, J=7. 3Hz), 7. 39(1 H, s), 7. 98(1 H, d, J=10. 7Hz), 8. 34(1 H, J=5. 9Hz), 8. 

65(1H,s). 

MS(ESI)m/z:452[M+H]+. 

[0198] (^MJ2 0) 5-^7 P n-2-y)[/^ P-4-{[(1S*,2R*)-2-(1-p< ̂ JU-IH-bfy 
x/-;u-5—(ji,)vo $.Vy-4—f j u) ̂  > -tz > x 
Ji/Tisyy^ K 

[0199] 
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[<ft38] 

a frY^ 
CI 

f 

[0200] (20a) 5-^7 • P-N-(2,4-V * K >V)\s)~2,4-V DM P-N-( L° <J < V 

^»J14a-e^L/cN-(2,4-yp< h-^rV^<>VJU) bf'J <V>-4-7$>(15 

0mg, 0. 611mmoL)% 5-0 P P-2,4-V7M U^Oif >X)UT^—)UO P 'J K(302 

mg, 1. 22mmoL)% 1,4-V 7*f bfV 0 P [2. 2. 2]tf 0 0 >(137mg, 1. 22mmo DS.t/77 

-tz h- h 'JM5.0mL)£ffll\ MMmMblzmVTKfcJkZf&WmZfj? Zt 
)\yt Lxmtco 

1H-NMR(500MHz, CDCL3) 8 ppm:3. 78(3H, s), 3. 79(3H, s), 5. 23(2H, s), 6.41-6.43(2 

H, m), 6. 98(1 H, d, J=9. 3Hz), 7.16(1 H, d, J=7. 3Hz), 7. 22(1 H, d, J=8. 8Hz), 8.13(1 H 

, t, J=7. 3Hz), 8.49(1H, d, J=5.9Hz),8.79(1H,s). 

(20b) 5-^7 P P-N-(2,4-V * K ^V^<yVJ\y)-2-yj\y^ P-4-{[(1S*, 2R*)-2-

(1 - ?)U-1H- bf =? V~)U-5- -f )U) *> 0 P ̂  f)U] ̂  ̂  *>}-N - (if 'J < V >-4 

Lfc5-0 P P-N-(2,4-V* b-^V^y VJU)-2,4-V7M 

P-N-(L°'J $y>-4-^;U)^>-tz>X;U/1-N>77$ K (71. 7mg, 0. 157mmo L)% ^ 

»iJ8a-e^L/c(1S% 2R*)-2-(1-p< ^JU-IH-bfy x/—Jly-5-^f JU)VO P^> 

0 * —JU(31.1mg, 0.187mmoL)% K 'J 0 A(63% ; 7.1mg, 0.186mmoL)S. 

tfDMF (2. 0mL) l\ ^»J1 alzm IS T JxJ&RtfmmmZU V ZtlZckV, 

(79.1 mg, 84%) %^)\yt L T%tz0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 73-1. 98(4H, m), 2.17-2. 35(2H, m), 3.48-3. 52(1H 

,m),3.76(3H,s),3.78(3H,s),3.88(3H,s),4.60-4.63(1H,m),5.22(1H,d,J=17.1 

Hz), 5. 26(1 H, d, J=17.1 Hz), 6. 06(1 H, d, J=1. 5Hz), 6. 39-6.41 (2H, m), 6.48(1 H, d, 

J=11. 7Hz), 7.18-7. 21(2H, m), 7.40(1H, s), 8. 02(1H, d, J=7. 3Hz), 8.46(1H, d, J=5 

. 9Hz), 8. 79(1H,s). 
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(20c) 5-^7 p U-l-DM • -4-{[(1S*, 2R*)-2-(1 -fJU-1 H- tf y x/—JU-5-

ii >ZJls 

K 

• n-N-(2,4-V* \^^rV^<yV)l,)-2-7)^^0-4 

-{[(IS*, 2R*)-2-(]-*^)\y-]W-£yV-)\y-b-^( )\y)VOn^y^)\y^^V}-n 

_(tf IJ ^Vy-4-^)\y)^<y-\zyX)\y^yy^ K(79.1mg,0.131mmol)N K 'J I 

f;ui>^>(0. 05mL)% K 'J DM PM£(1. 0mL);&tf$/ 0 • • * 0 >0. 0mL) 

IIIE'fb'n t) (30 

.0mg,51)0£tte@<*£ LT?#fc0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 79-1. 96(4H, m), 2. 20-2. 33(2H, m), 3.48-3. 52(1H 

, m), 3. 89(3H, s), 4. 60-4. 63(1 H, m), 6. 05(1 H, s), 6. 54(1 H, d, J=11. 7Hz), 7. 26-7. 

27(1H, m), 7. 39(1H, s), 8. 02(1H, d, J=7. 3Hz), 8. 39(1H, J=4. 9Hz), 8. 81 (1H, s). 

MS(ESI)m/z:452[M+H]+. 

[0201] (MMM2 1) 4-{[(1S*, 2R*)-2-(1-p< V—JUS-^ J[/)VC P 

^>f;U]^^^}-N-(t0|J $y>-4-^;U)-3-( K <J 

ZJlsfc>7< K 

[0202] [<fb39] 

[0203] (21a) N-(2,4-V * h *V<yV )\s)~4~D M P-N-( tf 'J < Vy-4-J JU)-3-

( K 'J yju^u*^ju)^<y-tzyxju^yT< K 
^»J14a-e^L/cN-(2,4-yp< K *V<yV)l>) bf 'J <Vy-4-7$y(15 

0mg, 0. 611mmoL)% 4-7 JU^U-3-( h 'J 7M U * ̂ )\y)^<y-\z y X)\siSs—)\s<7 

P'J K (321 mg, 1. 22mmo L)% 1,4-V T+t' £'V 0 P [2. 2. 2]tf 0 9 >(137mg, 1. 22m 

moD&t/^-tz K— K 'j;K5. 0mL)£ffll\ 

z fi 9 c £ iz £ y N mmt&yti (94.7mg, 33%) %<o\s£ u Tmtc0 
1H-NMR(500MHz,CDCL3) 8 ppm:3. 65(3H, s), 3. 78(3H, s), 5.16(2H, s), 6. 36(1H, s), 
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6.40(1 H, d, J=8. 3Hz), 7.12-7.14(2H, m), 7. 27-7. 30(1 H, m), 8.14-8.16(2H,m),8. 

53(1H, d, J=5. 9Hz), 8. 55(1H, s). 

(21b) N- (2,4- V * K *> •^ > V JU) •-4- {[ (1S*, 2R*)-2- (1 - * f)U-1H- L° =? V 

JU)V^ f JU)-3-( K >J 7)l> 

^»J21a-e^L/cN-(2,4-yp< h *iy<>VJU)-4-7 JUJ U-N-(tf >J $ 

y>-4-^;U)-3-( K 'J yjlsj-n^^j^soizyzjlsfcyy^ K(94.7mg,0.20 

1mmoL)% mMmaTmmLrcaS*,2R*)-2-a-*^JU-1H-t0yV-Jly-5—fJU) 
VI W<y$ y-;K40.1mg,0.241mmol)N K 'J OA(63% ; 9. 2mg, 0. 2 

41mmoL)$.£/DMF(2. 0mL) DT 9 d t 

mmt^023rng, 99%) LT%tz0 

1H-NMR(500MHz,CDC L3) 8 ppm: 1. 62-1. 94(4H, m), 2. 10-2. 35(2H,m),3.44-3.47(1H 

, m), 3. 70(3H, s), 3. 76(3H, s), 3. 80(3H, s), 4. 80-4. 82(1H, m), 5.17(2H,s),6.07( 

1H, d, J=2. 0Hz), 6. 37-6. 39(2H, m), 6. 84(1 H, d, J=8. 8Hz), 7.10(1 H, d, J=9. 3Hz), 7 

. 16(1 H, d, J=6. 8Hz), 7. 38(1H, d, J=2. 0Hz), 7. 99(1H, dd, J=2.4,8. 8Hz), 8. 08(1H, 

d, J=2. 0Hz), 8.47(1H, d, J=5.9Hz),8.82(1H,s). 

(21c) 4-{[(1S*,2R*)-2-(1-p<?1 JU-1H-L°^ V-JU-5-^ JU)^ P'OfJU] 

^^ri>}-N-(t0|J <Vy-4-'fJU)-3-( h 'J 7 U * ̂ JU)^<>if>XJU^s> 

K 

^»J21 bxm^. L fcN-(2,4-*>** S**>Ml/)-4-{[(1 S*, 2R*)-2-(1 -* 

^;u-i H- V-;i/-5->r JU) o • ̂  **>}-N-( tf u $ v >-4->r JU 
)-3-( K 'J 7;U^PP<51>'U)^>-tz>X>'U/lN>77$ K(123mg, 0.199mmoL)% K 'J 

Xf;Ui>^>(0. 10mL)% h 'J 7>/U^PMI(1.0mL)S.t/y^PPP<^>(1.0mL 

)£si\ 
0.0mg,54%)*m&mWt LT?#fc0 

1H-NMR(500MHz,CDCL3) 5 ppm: 1. 76-1. 97(4H, m), 2.15-2. 36(2H, m), 3.43-3.47(1H 

, m), 3. 80(3H, s), 4. 80-4. 82(1 H, m), 6. 07(1 H, s), 6. 90(1 H, d, J=8. 8Hz), 7. 20(1 H, 

d, J=5. 9Hz), 7.42(1 H, s), 8. 04(1 H, dd, J=2.4,8. 8Hz), 8.16(1 H, J=2. 0Hz), 8.44(1 
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H, d, J=5.4Hz), 8. 82(1H, s). 

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

[0204] 2) 2,5-y7;U^P-4-{[(1S%2R=s)-2-(1H-t°^V-;U-5-l'>iU) 

VO $^>-4—f JU)^ >*tz > TJU* > T7 $ K 

[0205] [<fb40] 

[0206] (22a) (IS*, 2R*)-2-[1-(f K ^ L K P-2H->-2-^ ;U)-1H-V-;U-5-

4)\sYsV p^^p+f y-;u 

1-(f KP-2H-t0^>-2-^;U)-1H-t0^ V-;K5.50g,36. 1mmol)N n-

7 A(1. 63M^^Ht>;#}S ; 24mL,39. 1mmol)N ->^7 P^^-tz>^^r 

*> K(3.80g,38.7mmol)&mHF(100rnL)£ffll\ ^fife0!J8al;:ig 

£ £ IZ £ y N y V-;Fb^0^IIE^^(270mg, 3. 0%) 

ZM&J'fJl't LXmtco 

(22b) N-(2,4-V * ^^V^yV)U)-2,5-Vy)U^U-U-(£0'J^Vy-4-^)U 

) -4- ({(1S*, 2R*) -2- [ 1 - (f h ̂  L K P -2H- L° ̂  > -2- ̂  J U) -1H- L° ̂  V - J U-5-

-f;u]i>^n^=^vM^^v)^<y-\zyx)[,7tsyy^ K 

^»iJ14b-e^L/cN-(2,4-yp< h^>^>y»-2,4,5- K 'J yMn-n-

(tS\)^vy-4~'()\s)'<y-\zyx)\sfty7^ K(360mg,0.819mmol)N ^MM22a 

xm& L tz (1 S*, 2R*)-2-[ 1 - (f K =7 t K P-2H- tf ̂  >-2--f jU) -1H- tf ̂  V-)U 

-5-•< JU]:>^7 p/s^pHty —JU(202mg, 0. 807mmoL)% TK^bf h 'J OA(63% ; 50 

mg, 1. 32mmoL)$.t/DMF(4. 0mL) 

9 y, l^^-M^$)©^§B<b^M366mg, 68)0 

LTt#/c0 

(22c) 2, 5-y7JU:7|-P-4-{[(1S*,2R*)-2-(1H-L0^x/—JU-5—f )1>)V9 P^^r 

:>JU];t^:>}-N-(L0|J $y>-4-i';U)^>-tz>X>'U/lN>77$ K 
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L/cN-(2,4-V * h*VOVJls)-2, 5-V DM P-N-( bf 

<J $y>-4-^JU)-4-({(1S*,2R*)-2-[1-(f K P-2H- bf^ >-2-^ JU)-1 H 

- tf 7 x/-;U-5-^ JU] :> 0 P ̂  VM J ̂  V)^ >-tz > 7JU* > T7 $ K (366mg 

, 0. 547mmoL)$.t/ K 'J Ji^JUV y > (0.40mL)CD S/ 0 PP^>(4. 0mL);#>StC 

K 'J 7>iU^PMI(4.0mL)^JPxN Lfc0 Kit)® 

mz*$s-jis(4.0mL)%i]nxg}&?'$6izmmm^Ltc0 

U *f)\s ̂ P7 hy77<-(^^PP^^>/^^y-Jb ; 9 

5:5) tCofc U U. mmit^082mg,Q]%)^m^mWt LTmtzo 
1H-NMR(500MHz,DMS0-d6) 8 ppm: 1. 32-1. 77(6H, m), 1. 90-1. 92(1H, m),2.10-2.23( 

1H, m),2. 91-2. 96(1 H,m), 4. 64-4. 68(1 H, m), 6. 06(1 H, d, J=2. 0Hz), 6. 96(1 H, brs) 

, 7. 22-7. 26(1H, m), 7. 38(1H, s), 7. 57-7. 60(1H, m), 8. 25(1H, brs), 8. 58(1H, s). 

MS(ESI)m/z:436[M+H]+. 

[0207] (MMM2 3) 3-f P P-4-{[(1S*, 2R*)-2-(1-p< ^JU-IH-bfy V—JUS-^ 

)\s)v<? P^>^ JU]:T|-^>}-N-(L0|J ^vy-4—< j\s)s<y-\zyx)\s7$sy7^ K 

[0208] [<fb41] 

[0209] (23a) 3-^PP-N-(2,4-i/7 K *V ̂ <y V )l>)-4-D M p-N-( bf 'J < Vy-4 

-'()\s)s<yayx)\sfcy7^ K 

^»J14a-e^L/cN-(2,4-yp< Vy V J\s) bf'J <Vy-4-7$y(15 

0mg, 0. 611mmoL)% 3-<P nn-4-y )\y^ n^yify X)\yiis—)\y<P n 'J K(280mg, 1 

. 22mmo L)% 1,4-Vy+f^V 0 P [2. 2. 2]tf 0 $ >(137mg, 1. 22mmo [)&Zf7 "tz K 

- h ',UK5.0niL)£ffll\ ZtlZ£ 

y, ^IIE^^(127mg,47%)^tefe^^;u77x«>: LT%tz0 

1H-NMR(500MHz, CDCL3) 8 ppm:3. 68(3H, s), 3. 78(3H, s), 5.18(2H, s), 6. 39(1 H, s), 

6.41 (1H, d, J=10. 3Hz), 7.13-7. 27(3H, m), 7. 80-7. 83(1H,m),7.87(1H,d,J=8.8Hz 

), 8. 51 (1H, d, J=5. 9Hz), 8. 86(1H, s). 
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(23b) 3-^7 • P-N-(2,4-V * K ^>^>y»-4-{[(1S*, 2R*)-2-(1-p< fJU-1 

H- bf ̂  V~)\y~5->T JU) *> ? • ̂  ^ *>}-N-( tf 'J $ V >-4->T JU) ̂  > 

-tz K 

^MJ23a-e^jt L^c3-^ • n-N-(2,4-V* K 5rV<yV)\/)-4-7M p-N 

-(bf'J $y>-4-^;U)^>-tz>X;U/1-N>77$ K(127mg, 0. 290mmoL)% ^^J8a 

-ei^iL/c(is*,2R*)-2-(i-p< -fju-m-bf^x/—JU-5-^ JU)V^ W<y $ J — 

JU(50.6mg,0.304mmoL)% 7kMiti~ K 'J 0 A (63% ; 16. 6mg, 0.435mmoL)S.£/DMF( 

2.0mL)£ffll\ tllElt 

^(123mg,73%)%&&*'( JUt LT%tz0 

1H-NMR(500MHz,CDC L3) 8 ppm: 1. 78-1. 99(4H, m), 2. 20-2. 34(2H,m),3.47-3.51(1H 

, m), 3. 72(3H, s), 3. 76(3H, s), 3. 88(3H, s), 4. 68-4. 71(1H, m), 5.19(2H,s),6.07( 

1H, d, J=2. 0Hz), 6. 38-6.40(2H, m), 6. 76(1 H, d, J=9. 3Hz), 7.13(1 H, d, J=8. 3Hz), 7 

. 23(1 H, dd, J=2. 0, 5. 9Hz), 7.41 (1H, d, J=2. 0Hz), 7. 70(1 H, dd, J=2. 0,8. 8Hz), 7. 8 

0(1 H, d, J=2.4Hz), 8.47(1 H, d, J=5. 9Hz), 8. 83(1 H, s). 

(23c) 3-^7 p p-4-{[(1S*,2R*)-2-(1-p< fJU-1 H- bf y X/—Jly~5-^ JU) S>^7P 

^y^ju^^v}-n-([i0ij ^vy-4-^(ju)^y-\zyxju7tsyy^ K 

^MJ23b-e^jt Ltc 3- ? P P -N- (2,4-V * \-^V^yV)U)-4-{[0 S*, 2R*) 

-2- (1 - f JU-1H- L° =7 V~ JU-5- -f )U) *> 0 P ̂  f JU] J ̂  *>}-N - ( L° 'J < V 

y-4 -JJlsl^y-tzyZJlsfcyy^ K(123mg,0.211mmol)N K >J Ji^JUV y y (0 

. 10mL)% K 'J 7JU^PM£(1.0mL)&t/:y^PPp<^>(1.0mL)£ffll\ 

mmzmi; T mmt&yti(85.0mg,54%)% 

m&mwt Lxmtc0 

1H-NMR(500MHz,CDC L3) 8 ppm: 1. 79-1. 97(4H, m), 2. 20-2. 32(2H,m),3.46-3.50(1H 

, m), 3. 86(3H, s), 4. 70-4. 72(1H, m), 6. 07(1H, s), 6.80(1H,d,J=8.8Hz),7.17(1H, 

d, J=5.4Hz), 7.40(1 H, s), 7. 79(1 H, dd, J=2.4,8. 8Hz), 7. 97(1 H, J=2.4Hz), 8.41 (1 

H, brs), 8.77(1H, s). 

MS(ESI)m/z:434[M+H]+. 

[0210] 4) 2,5-i/7MP-N-(2-7J^P bf'J $ Vy-4-j JU)-4-{[(1 
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s*, 2R*)-2-o-y ju-5-^r JU):>? a^y^jisU^vj^yiz 
yxj\s7isy~7^ K 

[0211] [{t42] 

[0212] (24a) N-(2,4-V* K > vVU)-2-7;U^ • tl° >J < Vy-4-7 $ > 

2,4-VyjU^t • tf 'J $ Vy (600mg, 5.17mmoL)$.t/2,4-V* h ̂ V^yVjU 

7< >(860mg,5.17mmol)©THF(17mL)$g$£^-C10^ig ̂  L/c0 

B&%%V 'J PV h^7 7<-(A+t>/M|xf 

JU ; 1:2) tCcfc M ^§B<b^$)(594mg,43S0£tte@ft£ LTffc0 

1H-NMR(400MHz, DMS0-d6) 8 ppm:3. 74(3H, s), 3. 80(3H, s), 4. 36(2H, d, J=5. 5Hz), 6 

. 47-6. 50(2H, m), 6. 58(1H, d, J=2.4Hz), 7. 13(1H, d, J=8. 6Hz), 7. 89-7. 91 (1H, m), 

8.19(1H,brs). 

(24b) N-(2,4-V * ^*V^<yVJl/)-2,4,5- S 'J 7JU^" P-N-(2-7;U^" P tf 

>j $ Vy-4--i j\y)^<y-\zyzjufrsyy^ K 

mmn24aUm&Ltcn-(2,4-V* K^v^>y;u)-2"7;u^p tf 'J $Vy-
4-7 $ y (0. 20g, 0. 76mmo L)% L i HMDS(1. 0M i nTHF, 0. 91mL, 0. 91mmol)s 2,4, 5- S 

lJ yJUTtU^y-tzyXJU^—JU^ p IJ K(0.19g, 0.84mmol)&tfMF(3. 0mL)£ 

^ tC. *IlE4b^](0.2 

2gl63°/o)^Mfe»<h LTffco 

1H-NMR(500MHz,CDCL3) 5 ppm:3. 79(3H, s), 3.81 (3H, s), 5.23(2H, s), 6.43-6.45(2 

H, m), 7. 01-7. 06(2H, m), 7.23(1H, d, J=7. 8Hz),7.97(1H,q,J=8.3Hz),7.34(1H,dd 

, J=2.0,5.9Hz). 

(24c) N-(2,4-V* \-%-V<yV)\s)-2,b-V7Mn-N-{2-yMu tf 'J $ 
v y 4--< ;u)-4- {[ (1 s*, 2R*) -2- (1 - * ̂  ;u-i H- tf ^ V- ;u-5- -D\>)vou^y 
3-)\s^t*rV}'<yJ\iyx)ifcy7^ K 

^Mn24bXWkm.Ltcn-{2,4-V* h * yVJU)-2,4, 5- h 'J yjUJn-N-
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(2-yMntf'J <V>-4 -j J\s)s<y-\zyx)\s7$sy7^ K(0.10g,0.23mmol)N 

^»J8a-e^L/c(1S% 2R*)-2-{\-*3-)l-\W-\fyV-)l-b-^)l)VOU^ 

y *? J — JU(0. 04g, 0. 23mmoL)% 7kMifc1~ K 'J 0-^.(63% ; 0. 01g, 0. 28mmoL)S.£/ 

DMF(1.0mL)£ffll\ ^»J1atC^t UTJxJ&RtfmmmZU? Z t IZ £ y N *1 

mik^(mrng,46%)%m&7IEJl'7 7*t LT%tc0 

1H-NMR(400MHz,CDCL3) 8 ppm: 1. 76-1. 98(4H, m), 2. 21-2. 36(2H, m), 3.45-3. 50(1H 

,m),3.77(3H,s),3.80(3H,s),3.86(3H,s),4.61-4.65(1H,m),5.22(2H,s),6.06( 

1H, d, J=2. 0Hz), 6.42-6.44(2H, m), 6. 54(1 H, dd, J=6. 3,11. 0Hz), 7. 09(1 H, dd, J=3 

. 5, 5. 9Hz), 7. 21 (1H, d, J=9. 0Hz), 7.41 (1H, d, J=2. 0Hz), 7. 78(1 H, dd, J=6. 7,10. 2 

Hz), 8. 31(1H, dd,J=2.0,5. 5Hz). 

(24d) 2,b~VD M U-W-(2-y M U fcf'J $ Vy-4-^i JU)-4-{[(1S*, 2R*)-2-

K 

^»J24ce^ L/cN-(2,4-y K ^<y V)\s)-2, 5-^DM P-N-(2-

DMU fcf'J $y>4-^;U)-4-{[(1S*,2R=s)-2-(1-p<5l>iU-1H-t0^ V-;U-5-^ 

J[/)V f ^rVj^yify XJi/fcyy K(648mg, 0.13mmoL)% K 'J 

xf;Ui>^>(0.11mL)% K 'J DM PMI(0.13g)&tf$/0 P P * $ >(1. 3mL 

.06gLTmtc0 

1H-NMR(400MHz,CD30D) 8 ppm: 1. 75-1. 98(4H, m), 2. 26-2. 35(2H, m), 3. 50-3. 55(1H 

, m), 3. 80(3H, s), 4. 83-4. 88(1 H, m), 6.19(1 H, d, J=2. 0Hz), 6. 87(1 H, dd, J=3. 9, 5. 

9Hz), 6. 94(1 H, dd, J=6. 7,11. 3Hz), 7. 35(1 H, d, J=2. 0Hz), 7. 78(1 H, dd, J=6. 7,10. 

6Hz), 8. 24(1H, dd, J=2.4,5.9Hz). 

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

[0213] 5) 2, b-Vy J\y^ P —4— {[(1S*, 2R*)-2-(1-p< fJU-IH-tf^x/—JU 

-5—r)i>)vo n^*i/)\s]^tf'j < Vy-4-'r j^^y-tz'yxjisfcy 
K 

[0214] 
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[<ft43] 

[0215] (25a) N-(2,4-^p< K *V<yV)\s)-2, b-i/DM P-4-{[(1S*, 2R*)-2-(1-p< 

f)u-1 H- tf =? V-)u-5- -f)u) 0 • ̂  ̂  *>)u] ̂  ̂  *>}-N - (tf <J < V y-4--f JU 

^»iJ14b-e^L/cN-(2,4-yp< h^>^>y»-2,4,5-h 'J 7JU:*P-N-

(tf ij $y>-4-^;U)^>-tz>X;U/1-N>77$ K (244mg, 0. 555mmo L)% ^^J4a 

"e^L/c(1S% 2R*)-2-(1-p< x/-JU-5-^ )\y)i/^ P^^r+f J — 

JU(100mg, 0. 555mmoL)% TK^bf h 'J 0 A(63% ; 31. 7mg, 0. 793mmoL)S.£/DMF(3 

mL)£ffll\ tl§Elbl=rt] 

(268mg,80%)^tefe^^;u,>: LTt#/c0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 39-1. 68(4H, m), 1. 86-1. 96(2H, m), 2. 04-2. 07(1H 

, m), 2. 22-2. 25(1 H, m), 2. 98-3. 03(1 H, m), 3. 76(3H, s), 3. 77(3H, s), 3. 91 (3H, s), 

4. 08-4.14(1 H, m), 5.19(1 H, d, J=17.1 Hz), 5. 23(1 H, d, J=16. 6Hz), 6. 02(1 H, d, J=2 

. 0Hz), 6. 39-6.40(2H, m), 6.47(1 H, dd, J=6.4,11. 2Hz), 7.17-7.19(2H, m), 7. 33(1 

H, d, J=1. 5Hz), 7. 67(1 H, dd, J=6.4, 9. 8Hz), 8.45(1 H, d, J=5. 9Hz), 8. 78(1 H, s). 

(25b) 2, 5-VDJIy^ P-4-{[(1S*, 2R*)-2-(1-p< fJU-IH-tf^x/—v/U-5-^ JU) 

i;9 P^^JU]:^^>}-N-(L0|J $^>-4—oi,)^<y-\zyxMsyy^ K 

^»J25a-e^ L/cN-(2,4-y h ̂ >^>y»-2, 5-y'7MP-4-{[(1 

S*, 2R*)-2-(1-p< V-JU-5->C JU) V 0 U^V)\y^ ̂ >}-N-( tf 

'J $ is y-4--^ )\/)s<y-\iy XJlsfcyy K(268mg, 0.447mmoL)% K 'J Ji^JUis 

y y (0. 20mL)% K 'J 7>/U^PMI(2. 0mL)S.t/y^PPP<^>(2. 0mL)^ffil\ 

s tl§Elbl=rt](130mg,65 

Lxmtz0 
1H-NMR(500MHz,CDCl3) 8 ppm: 1. 38-1. 68(4H, m), 1. 86-1. 89(1H, m), 1. 93-1. 95(1H 
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, m), 2. 05-2. 07(1 H, m), 2. 22-2. 25(1H, m), 2. 97-3. 02(1H, m), 3. 90(3H, s), 4. 07-4 

. 12(1 H, m), 6. 02(1 H, d, J=2. 0Hz), 6. 50(1 H, dd, J=6.4,11. 2Hz), 7. 24(1 H, d, J=6.4 

Hz), 7. 33(1 H, d, J=2. 0Hz), 7. 66(1 H, dd, J=6. 8,10. 3Hz), 8. 38(1 H, d, J=6.4Hz), 8. 

80(1H,s). 

MS(ESI)m/z:450[M+H]+. 

[0216] 6) 3-V7 y-4-{[(1S*, 2R*)-2-(1-p< 

)1>)V9 •^>51>'U]^^ri>}-N-(t0|J $^>-4—T;U)/>0-tz>X>'U/lN>77$ K 

[0217] [<fb44] 

^»J14a-e^L/cN-(2,4-yp< h *V<yV)\s) L° 'J <Vy-4~T$y(60 

0mg, 2.44mmoL)% 3-VT J-4-7 M P'O'tz >7JU/1N —)\>9 • 'J K(1.07g,4. 

87mmoL)% 1,4-V7+f \^V 0 P [2. 2. 2]tf 0 $ > (549mg, 4. 89mmoL)S.t/77iz K 

- K MMmMbizmvTKfcjkzf&wmzfj? ztiz^ y 
s mZ{k^(2Mmg, ]9/o) ^^7 7 7s t LT%tz0 

1H-NMR(500MHz, CDCL3) 8 ppm:3. 60(3H, s), 3. 80(3H, s), 5.15(2H, s), 6. 36(1 H, d, J 

=2.4Hz), 6.45(1 H, dd, J=2.4,8. 3Hz), 7.11 (1H, dd, J=1. 0, 5. 9Hz), 7.16(1 H, d, J=8 

. 3Hz), 7. 30(1 H, t, J=8. 8Hz), 8. 01 (1H, dd, J=2. 0, 5.4Hz), 8. 20-8. 23(1 H, m), 8. 55 

(1H, d, J=5. 9Hz), 8. 87(1H, s). 

(26b) 3-VT J-N-{2,4-V* K ^>^>y»-4-{[(1S*, 2R*)-2-(1-p< fJU-1 

H- \d=7 V~)\y~5->T )\y) V 0 P ̂  *>}-N-( tf <J < V y-4-J )ls) * y 

-tz yzjisfcyy< K 

»$iJ26a'L tz3-^ T J -N - (2,4- V * V * V ^ > V JU) •-4- 7 JUP -N 

-(tf 'J $ V y-4-s( JU)^ >*tz yXJIs/fc y 7 < K(200mg, 0.47mmo L)% ^life^U8a 

"e^L/c(1S% 2R*)-2-a-*^JU-1H-t°yV-Jly-5—f)\y)V^U^y^y-
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JU(81. 5mg, 0.49mmo L)% K 'J 0 A (63% ; 26. 7mg, 0. 70mmo L)S.t/DMF (2. 

0mL)£ffll\ tl§Eltl=r 

$l(91.0mg,34%)£ttef@tt£ UT%tza 

1H-NMR(500MHz,CDC L3) 8 ppm: 1. 79-2. 01 (4H, m), 2. 24-2. 36(2H,m),3.50-3.54(1H 

, m), 3. 67(3H, s), 3. 78(3H, s), 3. 89(3H, s), 4. 75-4. 78(1H, m), 5.15(2H,s),6.07( 

1H, d, J=2. 0Hz), 6. 38-6.42(2H, m), 6. 82(1 H, d, J=9. 3Hz), 7.11-7.13(2H, m), 7.42 

(1H, d, J=1. 5Hz), 7. 97(1 H, d, J=2.4Hz), 8. 03(1 H, dd, J=2.4,8. 8Hz), 8. 50(1 H, d, J 

=5. 9Hz), 8. 84(1H,s). 

(26c) 3-*> T J -4-{[(1S*, 2R*)-2-(1-p< f JU-1 H- ¥=? V-JU-5-^ JU) VOU 

^y^ju^^v}-n-([i0ij ^vy-4-^(ju)^y-\zyxju7tsyy^ K 

^MJ26b-e^jt L tc3-V T J -N- (2,4-V * h * ^ > VJU)-4- {[ (1S*, 2R*) 

-2-a-*^JU-1H-t°yV-Jly-5—f)\y)V^U^y^J\y]^^V}-N-(t0lJ<V 

y-4-<i JU)^ yif yX)ls7fc yy< K (91. 0mg, 0.16mmo L)% K 'J Ji^JUV y > (0 

. 10mL)% K 'J 7JU^PM£(1.0mL)&t/:y^PPp<^>(1.0mL)£ffll\ 

MlblzmUTJxJ&RtfmmmZU? ZtlZ^V, J£§E<b^$l(53. 3mg, 79%) % 

m&mfat Lxmtz0 
1H-NMR(500MHz,CDCL3) 8 ppm: 1. 80-1. 99(4H, m), 2. 25-2. 36(2H, m), 3. 50-3. 54(1H 

, m), 3. 89(3H, s), 4. 76-4. 79(1 H, m), 6. 08(1 H, s), 6. 89(1 H, d, J=9. 3Hz), 7.14(1 H, 

d, J=5.4Hz), 7.42(1 H, s), 8. 09(1 H, dd, J=2.4,8. 8Hz), 8.17(1 H, d, J=2.4Hz), 8. 39 

(1H, s), 8.75(1H,s). 

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

[0219] 7) 2, Q-Vy J\y^ P-4-{[(1S*, 2R*)-2-(1-p< fJU-IH-tf^x/—JU 

-5—f jiy)v^ u^y^jiy]^^v}-N-(t°<j <Vy-4—f jiy)^y-tzyxjiy^y 

K 

[0220] [<fb45] 
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[0221] (27a) H-(2,4-V* h yV)l)-2,4, 6- h 'J DM P-N-( tf 'J < V y-4-

^»J14a-e^L/cN-(2,4-yp< Vy V J\s) bf'J <Vy-4~7$y(60 

0mg, 2.44mmo L)% 2,4, 6- K 'J DM P'O'tz >7JU/1N —)\SV • 'J K(1.50g,6.5 

1mmoL)% 1,4-V TV bfV 0 P [2. 2. 2]tf 0 $ > (549mg, 4. 89mmoL)S.t/77iz K — 

MJJK 12mD£mmmi4btcmL:T znoz.tiz&yN 

(192mg, 18%) £Mfe77 ̂ j\, 7 7 x t L T%tz0 

1H-NMR(500MHz,CDCL3) 8 ppm:3. 78(3H, s), 3. 73(3H, s), 5. 26(2H, s), 6.42-6.46(2 

H, m), 6. 78(2H, t, J=8. 3Hz), 7. 07(1 H, dd, J=1. 5, 5. 9Hz), 7. 24(1 H, d, J=8. 8Hz), 8. 

46(1H, d, J=6.4Hz), 8. 78(1H, s). 

(27b) N-(2,4-V * h=^V^<yV)l,)-2,Q-VDMn-4-{l0S\2R*)-2-0-* 

fJU-1 H- \d=7 V~)\y~5->T )\y) V 0 P ̂  *>}-N-( tf <J < V y-4-J )\s 

^»J27a-e^L/cN-(2,4-yp< K yVJU)-2,4, 6- h 'J DM P-N-

(bf 'J $ V y-4-^ JU)^ yiz yXJIs/fc y 7 < K(192mg, 0.44mmoL)% ^ 8 a T? 

L tz (1 s*, 2R*)-2-(1-p< f JU-1 H- bf^ V —JU"5->T JU) *> ? p ̂  > $ y - JU( 

76. 3mg, 0.46mmo L)% TK^bf K 'J 7 A (63% ; 25. 0mg, 0. 66mmo L)S.t/DMF(2. 0mL 

92mg,75%)^tefe^^;u(v LTt#/c0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 72-1. 95(4H, m), 2.17-2. 32(2H, m), 3. 35-3. 39(1H 

, m), 3. 77(3H, s), 3. 82(6H, s), 4. 62-4. 65(1 H, m), 5. 27(2H, s), 6. 04(1 H, d, J=2. 0H 

z), 6. 39-6.44(4H, m), 7.16(1 H, d, J=7. 3Hz), 7. 22(1 H, d, J=7. 3Hz), 7.41 (1H, d, J= 

2. 0Hz), 8.44(1H, d, J=5. 9Hz),8.78(1H,s). 

(27c) 2, 6-VDJl/^~ P-4-{[(1S*, 2R*)-2-(1-p< ^JU-IH-bfy V—JUS-^ JU) 

v? U^y^jislj^vj-N-Of'j ^Vy-4-'OL,)^yifyxMsyy^ K 

^»J27b-e^ LtzW-{.2,4-V* \^^V^yV)\y)-2, 6-VDM P-4-{[(1 

S*, 2R*)-2-(1-p<?1 JU-1H-L°^ V-)\s-b-4 )\s)vt> U^y^-)\y^^V}-W-{bf 

'J $ V y-4-^ )[/)^<y-\iy XJi/fcyy K(192mg, 0.33mmoL)% K 'J Ji^JUV 
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y y (0. 20mL)% K 'J 0mL)S.t/y^PPP<^>(2. 0mL)^ffil\ 

s tl§Eltl=rt](106mg,74 

%)*m&mwt Lxmtz0 
1H-NMR(500MHz,CDCL3) 8 ppm: 1. 72-1. 95(4H, m), 2.17-2. 31 (2H, m), 3. 35-3. 39(1H 

,m),3.82(3H,s),4.61-4. 64(1H, m), 6. 04(1H, d, J=2. 0Hz), 6.41(2H, d, J=10. 7Hz) 

, 7.40-7.42(2H, m), 8.42(1 H, d, J=5. 9Hz), 8. 87(1 H, s). 

MS(ESI)m/z:436[M+H]+. 

[0222] 8) 4-{[(1S*,2R*)-2-(1-xfjU-1H-L°^V-,'U-5-l',iUh>^P 

^ ̂  VJIs] ̂  ̂  *>} -2, 5-$/ 7 M P -N- ( L° 'J < V y-4-'f JU) ̂  y if y TJU* y 

K 

[0223] [fc46] 

[0224] (28a) N-(2,4-^p< K ^>^>y»-4-{[(1S*, 2R*)-2-(1-x5l,iU-1H-bf^ V 

—)U-5—r)u) *> 0 P ̂  *>)U] X *>} -2, 5- V 7)UX P -N- ( bf 'J < V y "4—r 

;U)^>-tz>X>'U/lN>77$ K 

^»iJ14b-e^L/cN-(2,4-yp< h^>^>y»-2,4,5- K 'J DMU-W-

(£°>J <Vy-4—( J^^yifyXJlsfcyy^ K(270mg,0.615mmol)N MMW2a 

-ei^iL/c(1S*, 2R*)-2-a-Jl^J\y-1H-t0yV-Jly-5—f)\y)V^U^^+)-y-

JU(120mg, 0. 618mmoL)% K 'J 0 A(63% ; 50mg, 1. 31mmoL)S.t/DMF(3mL) 

mz{k^(22 
0mg,58%)%m&X4Jl't LT%tz0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 39-1. 66(4H, m), 1.43(3H, t, J=7. 3Hz), 1. 85-1. 88 

(1H,m), 1. 94-1. 96(1 H,m), 2. 03-2. 06(1 H,m), 2. 22-2. 25(1 H,m), 2. 97-3. 03(1 H,m 

), 3. 76(3H, s), 3. 77(3H, s), 4.12-4. 32(3H, m), 5.19(1 H, d, J=16. 6Hz), 5. 23(1 H, d 

, J=17.1 Hz), 6. 00(1 H, d, J=2. 0Hz), 6. 38-6.40(2H, m), 6.47(1 H, dd, J=6.4,11. 2Hz 
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), 7.17-7.19(2H, m), 7. 36(1 H, d, J=1. 5Hz), 7. 66(1 H, dd, J=6. 8,10. 3Hz), 8.45(1 H 

, d, J=5. 9Hz), 8. 78(1H, s). 

(28b) 4-{[(1S*,2R*)-2-(1-xf JU-1H-L°^ V-JU-5-^ JU) ̂  P^^>JU] 

-2, 5-y 7 M • -N-(bf <J < V >-4->T )\y)^ > -tz > 7JU* > T7 $ K 

^MJ28a-e^jt L fcN-(2,4-*>** S **>Ml/)-4-{[(1 S*, 2R*)-2-(1 -X 

)u-1H- bf ̂  V—JU-5—r;U) *> £ • /S ;U] X *>} -2, 5- *J 7Ju$ • -N- ( bf 

'J $ '>?>-4-i',/U)/Ns>-tz>7JU^>77$ K (220mg, 0. 359mmo L)% K 'J 

y y (0. 30mL)% K 'J 7>/U^PMI(3. 0mL)S.t/y^PPP<^>(3. 0mL)^ffil\ 

s tl§Eltl=rt](160mg,96 

Lxmtz0 
1H-NMR(500MHz, CD30D) 8 ppm: 1. 37(3H, t,J=7. 3Hz), 1.43-1. 73(4H,m), 1. 81-1. 83 

(1H,m), 1.89-1.91 (1H,m), 1.96-1. 99(1 H,m), 2. 23-2. 25(1 H,m), 3. 06-3.11 (1H,m 

), 4.11-4.18(1 H, m), 4. 26-4. 33(1 H, m), 4.46-4. 50(1 H, m), 6.14(1 H, d, J=2. 0Hz), 

6. 97(1 H, dd, J=6. 8,11. 7Hz), 7. 01 (1H, d, J=7. 3Hz), 7. 27(1 H, d, J=2. 0Hz), 7. 64(1 

H, dd, J=6.4,10. 3Hz), 8. 26(1 H, d, J=6.4Hz), 8. 54(1 H, s). 

MS(ESI)m/z:464[M+H]+. 

[0225] 9) 2-y )[/^ P-4-{[(1S*, 2R*)-2-(1-p< fJU-IH-bf^x/—JU-5-

-i)\s)VO P^>f;U]^^r^}-N-(t0|J $^>-4-

K 

[0226] [fc47] 

rC' 
Nsss/ 

F 0 0 it I A* N N 
!| H 

'N 
i 

& 

[0227] (29a) N-(2,4-^p< I •-2,4- V 7)UP -N- (bf 'J < V y -4--f)U 

^»Ji4a-e^L/cN-(2,4-yp< K bf 'J <Vy-4~T$y(0. 

40g, 1. 63mmoL)% 2,4-Vy J\y^ U^yifyXJU^—JUC P 'J K(0. 69g, 3. 26mmo 
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I), P[2.2.2]^^^ >(0.37g,3.26mmoL)S.t/77-tz h— K 'J 

JU(11mL)£ffll\ tl§E 

<b^$l(403.8mg,59)0£ttef@<*£ UTt#/c0 

1H-NMR(400MHz, CDCL3) 8 ppm:3. 77(3H, s), 3. 80(3H, s), 5. 26(2H, s), 6.41-6.44(2 

H, m), 6. 87-6. 92(1H, m), 7. 01-7. 06(1H, m), 7.16(1 H, dd, J=1. 6, 5. 9Hz), 7. 22(1 H, 

d, J=8. 2Hz), 8.12(1 H, dt, J=5. 9,8. 6Hz), 8.45(1 H, d, J=5. 9Hz), 8. 75(1 H, d, J=1. 2 

Hz). 

(29b) N-(2,4-V * \-*V<yV)\s)-2-7 MU-4-{i(\S\2R*)-2-(\-*3-)\s 

-1H- bf ̂  V~)\y~5->T )\y) V 0 • ̂  *>}-N-( tf <J < V y-4-J )\s) ̂  

^»J29a-e^ L/cN-(2,4-V * K *V<yV )\s)~2,4-V DM P-N-( tf 

'J < Vy-4-^ Jls)</<yizyXJl'/fcy7$. K(0.40g, 0. 95mmoL)% ^ijte$|]8a"T:'S^ 

L tz (1 s*, 2R*)-2-(1-p< f JU-1 H- bf ̂  V-;u-5-^ )V)V 0 u^y ̂  J -)\y (0. 

16g, 0. 95mmo L)% TK^bf h 'J 0 A (63% ; 0. 040g, 1. 14mmo L)S.t/DMF (5. 0mL) 

HIE'fbn't) (268. 

5mg,5mZm&X4Jl't LT%tz0 

1H-NMR(400MHz,CDCL3) 8 ppm: 1. 59-1. 99(4H, m), 2.17-2. 33(2H, m), 3. 35-3.40(1H 

,m),3.76(3H,s),3.80(3H,s),3.82(3H,s),4.65-4.69(1H,m),5.26(2H,s),6.05( 

1H, d, J=2. 0Hz), 6. 39-6.43(2H, m), 6. 53(1 H, dd, J=2.4,12.1 Hz), 6. 67 (1H, dd, J=2 

. 4, 9. 0Hz), 7. 17-7. 23(2H, m), 7. 37-7. 41 (1H, m), 7. 94(1 H, t, J=8. 6Hz), 8. 41 (1H, 

d, J=5. 5Hz), 8. 75(1H, d, J=0. 8Hz). 

(29c) 2-y )[/^ P —4— {[ (1S*, 2R*)-2-(1-p< -fJU-l H- bf^ x/—JU-5-^)[/) V 0 

p ̂  > f;u]^ ̂  }-N-(bf 'J < V y-4-j jis) *yii yxj\sfcyy< K 

^MJ29b-e^jt L tzN-(2,4-V* h*V<y VJU)-2-7 JUJU-4-{[aS\ 2R 

*)-2- (1 - fJ u-1 H- bf =7 V - J u-5- -f) u) 0 P ̂  fJ u ] * *>}-N - (bf 'J < V 

y-4-sfjtf^yiiyzjufcyys K(0.27g,0.47mmol)N K 'J Ji^JUVyy(0. 

38mL, 2. 36mmo L)% K 'J ~P M PffSI(0.47g, 0.44mmo\.)RZ?V <7 PP^>(5. 

0mL)£ffll\ tl§Elbl=r 
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$l(0. 21g, 22)0 LXmtc0 

1H-NMR(400MHz,CD30D) 8 ppm: 1. 76-1. 95(4H, m), 2. 26-2. 33(2H, m), 3.45-3.49(1H 

, m), 3. 80(3H, s), 4. 86-4. 91 (1H, m), 6. 24(1 H, d, J=2.4Hz), 6. 77-6. 86(2H, m), 7.1 

5(1 H, d, J=7.4Hz), 7.43(1 H, d, J=2. 0Hz), 7. 95(1 H, t, J=8. 6Hz), 8.40(1 H, d, J=5. 9 

Hz), 8. 68(1H,s). 

MS(ESI)m/z:418[M+H]+. 

[0228] (^»IJ3 0) 2,3-y7JU;tP-4-{[(1S*,2R*)-2-(1-p<f JU-1H-L°^V-jU 

-b-4)\s)vt>w<y3-)\s^*v}-w-(\^) ̂ Vy-4-4^^yHyx^fry 

^»J14a-e^L/cN-(2,4-yp< K *V<yV)\s) L° 'J <Vy-4-T$y(40 

0mg, 1. 63mmo L)% 2,3,4- K 'J DM P^ >iz >7JU/1N —)\sV P 'J K(752mg,3.2 

6mmoL)% 1,4-V7+f \^V 0 P [2. 2. 2]tf 0 > (366mg, 3. 26mmoL)S.t/77iz K — 

K 'j JK8. 0mL)^ffliNN mmMMbizmuTjxj&Rtfmmmzu? ztiz^v 
s ^§B<b^$l(221mg,31)0£&fe7;EJl/7 7X£ LT%tc0 

1H-NMR(500MHz, CDCL3) 8 ppm:3. 78(3H, s), 3. 80(3H, s), 5. 24(2H, s), 6.42-6.44(2 

H, m), 7.11-7.16(2H, m), 7. 22(1H, d, J=7. 8Hz), 7. 84-7. 89(1H,m),8.48(1H,d,J=5 

. 9Hz), 8. 76(1H,s). 

(30b) N-(2,4-V * K^r^^>y>'U)-2,3-y7>iU^P-4-{[(1S%2R=s)-2-(1-p< 

fJU-1 H- \d=7 V~)\y~5->T )\y) V 0 P ̂  *>}-N-( tf <J < V y-4-J )\s 

K 

[0229] [<fb48] 

^»J30a-e^L/cN-(2,4-yp< h^>^>y»-2,3,4- K 'J DMU-W-

(tf 'J $ V y-4- 7 $ K (190mg, 0.43mmo L)% ^8aT? 
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Mm. L tc (1 S*, 2R*)-2-(1-p< f JU-1 H- V-JU-5-^ JU) 0 • ̂  > $ J -M 

75. 5mg, 0. 45mmo L)% K 'J 0 A (63% ; 24. 7mg, 0. 65mmo L)S.t/DMF (2. 0mL 

tl§Eltl=rt](1 

90mg, 75%) 4 JUt LT%tz0 

1H-NMR(500MHz,CDC L3) 8 ppm: 1. 77-1. 97(4H, m), 2. 22-2. 34(2H,m),3.44-3.48(1H 

, m), 3. 76(3H, s), 3. 79(3H, s), 3. 85(3H, s), 4. 72-4.75(1H,m),5.24(1H,d,J=17.1 

Hz), 5. 28(1 H, d, J=16. 6Hz), 6. 07(1 H, d, J=2. 0Hz), 6. 39-6.42(2H, m), 6. 64(1 H, t, 

J=8. 8Hz), 7.19-7. 21 (2H, m), 7.41(1H, d, J=2. 0Hz), 7. 71(1H, t, J=8. 8Hz), 8.45(1 

H, d, J=5. 9Hz), 8. 76(1H, s). 

(30c) 2,3-Vyjly^ • —4— {[(1S*, 2R*)-2-(1-p< x/—Jly-5-^ JU) 

vo ^vy-4—o^^yifyxMsyy^ K 
L ten-(2,4-V* b-^V^y VJU)-2, 3-^'7MP-4-{[(1 

s*,2R*)-2-(i-p<?1 JU-IH-L°^V-)\s-b-4)\s)vt> a^y^)\y]^^v}-n-(t:0 

'J $ V y-4-^ )[/)^<y-\iy XJi/fcyy K(190mg, 0.32mmoL)% K 'J Ji^JUV 

y y (0.10mL)% K 'J 7M PMI(1. 0mL)S.t/y 0 • • * $ > (1. 0mL) 

s tl§Eltl=rt](58.5mg,4 

mzm&mwt LTmtc0 
1H-NMR(500MHz,CDC L3) 8 ppm: 1. 77-1. 96(4H, m), 2. 20-2. 34(2H,m),3.44-3.48(1H 

, m), 3. 84(3H, s), 4. 71-4. 74(1H, m), 6. 06(1H, d, J=1.5Hz),6.66(1H,t,J=7.8Hz), 

7. 24-7. 25(1 H, m), 7.41 (1H, s), 7. 70(1 H, t, J=9. 3Hz), 8. 37(1 H, d, J=6.4Hz), 8. 81 

(1H,s). 

MS(ESI)m/z:436[M+H]+. 

[0231] (^»IJ3 1) 2,b-V7Ma-4-{l(]S,2R)-2-(]-*^)\s-]ti-¥yV-)\s-

5->T )\y) V 0 P ̂  > f;U]^ *>}-N-( tf <J < V y-4-J )\s) ̂  > "tz > 7JU* > T 

$ K 

[0232] 
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C-fb49] 

[0233] (31a) N-(2,4-V* K > V)U)-2, b-V P-4-{[(1S, 2R)-2-(1-p< 

^JU-IH-fcf^ V—JU-5-^fJU) VO If'J Jls 

14cXWt L tzN- (2,4- v K ^ *>•^ > V)U)-2,5- v 7)U^ • -4- {[ (1 

S*,2R=s)-2-(1-p<5l;U-1H-h;0^y-;U-5—nu)v^ n^y^)\ylt^riy}-n-(^ 

•j ju)^>-tz VTJUTIN K^CHIRALPAK AD(^^±^V-tz;u 

; V7°p^y->IU ; 4:1)CC<fc UU. 

-f )lt LTt#7to 

(31 b) 2,5-*/7P-4-{[(1S, 2R)-2-(]-* ^JU-1H-tf ̂  V-;U-5-f JU) t/ 

^7 p^>f;n]^-^i/}-N-(t:0|>i $ $/>-4—f K 

HJte0!l31 a-ZWk L tz- (2,4-V * V * V ^ > VJU)-2, 5- V 7)U* P -4- {[ (1S 

, 2R) -2- (1 -* f;u-i H- t° ̂  y -ju-5-^r JU) > £ P ̂  y f- ;u] * ̂  } -N- (t? g 

$ ̂ >-4—< JU)^<>-tf K (411mg, 0.70mmol)% MJxfJUS'^ 

y (0.20mL\ K 'J 7JU^PMt(2. 0mL)®.t/y^ PPP< ^ >(2. 0mL)^^lNN 

^»yibtC^i;TSMmi^ii^tT9 *^tl§rt](241mg,79o/0 

UTti/co 

[a]D25=58. 9(c 1. 02, DMSO). 

[0234] (mmn3 2) 2,5-^7^U=a-a-4-{[(1S*,2R*)-2-(1H—r -5: ^u-1—r 

)W P/\^^>;U]^-;^i>}-N-(k0|J $ Vy-4--f ;u)^<>-tz>7v>iu^>'77$ K 

[0235] [<fb50] 

'f: o,..o rf ^ 

kjJ " 
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[0236] (32a) H-(2,4-V* h ^>^>^U)-2, 5-^7,11,;* P-4-{[(1S*, 2S*)-2-(1H-

-f $ yv-ju-i-^f JU)V^ u^^vju]^^v}-N-(toij $ v>-4—r;u)^> 
-tz K 

^»iJ14b-e^L/cN-(2,4-yp< h^>^>y»-2,4,5-h 'J 7JU:*P-N-

(tf ij $y>-4-^;U)^>-tz>X;U/1-N>77$ K (260mg, 0. 592mmo L)% (1S*, 2S*)-

2— (1H—-f $ yx/—JU) P^ + tfy —JU (Tetrahedron, 2007, 63,469-

473; 100mg, 0. 602mmo L)% K >J 7 A (63% ; 50mg, 1. 31mmoL)&t/DMF(3. 

0mL)£ffll\ mEltllr 

tl(315mg,91X)«:^fe^>r Jl/i: LT?#fc0 

1H-NMR(500MHz,CDCl3) 8 ppm: 1.43-1. 63(3H, m), 1. 82-1. 97(3H, m), 2. 26-2. 31(2H 

, m), 3. 77(3H, s), 3. 78(3H, s), 4.14-4.17(2H, m), 5.19(1 H, d, J=16. 6Hz), 5. 23(1 H 

, d, J=17.1 Hz), 6. 35(1 H, dd, J=5. 9,10. 7Hz), 6. 39-6.41 (2H, m), 6. 96(2H, s), 7.16 

-7.19(2H, m), 7. 58(1 H, s), 7. 68(1 H, dd, J=6.4, 9. 8Hz), 8.46(1 H, d, J=5. 9Hz), 8. 7 

8(1H, s). 

(32b) 2, b-V7 Mn-4-{ie\S\2R*)-2-e\W-'f $ #V—JU-1 —f Jls) V 0 P^ 

^>JU];t^:>}-N-(L0'J $y>-4-l';U)^>-tz>X>'U/lN>77$ K 

^MJ32a-e^jt Ltzli-(2,4-V* b-^V^y VJU)-2, 5-V7 JU:* P -4-{[ (1 

S*, 2S*) -2- (1H-1- $ y V-)U-1 -1- JU) *> o P ̂  ̂  *>)U] ̂  ̂  *>}-N - ( L° <J < V > 

-4-^fJU)^<yifyXJU7i\yT$. K(315mg, 0. 538mmoL)% K 'J Ji^JUV y > (0.4 

0mL)% K 'J 7J^PMI(4. 0mL)&t/:>^ P P ^ > (4. 0mL)£ffll\ 

blzmUTJxJ&RtfmmmZU? ZtlZ^V, J£§Efc^$l(220mg, 94%)zm& 
mwt Lxmtz0 
1H-NMR(500MHz,CD30D) 8 ppm: 1. 55-1. 62(3H, m), 1. 91-1. 96(2H, m), 2. 05-2.13(1H 

, m), 2. 26-2. 28(1 H, m), 2. 36-2. 38(1 H, m), 4. 60-4. 71 (2H, m), 6. 99(1 H, d, J=6.4Hz 

), 7. 06(1 H, dd, J=6.4,11. 2Hz), 7.48(1 H, s), 7. 69(1 H, dd, J=6.4,10. 3Hz), 7. 76(1 

H, s), 8. 23(1 H, d, J=6.4Hz), 8. 52(1 H, s), 9. 03(1 H, s). 

MS(ESI)m/z:436[M+H]+. 

[0237] (^»IJ3 3) 2,5-y,7JU:*P-4-{[(1S%2R*)-2-(1H-L0^V-JU-4-i'jU) 
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VO P^^JU]:7|-^>}-N-(L0|J < J\s)s<y-\zyx)\s7$sy7^ K 

[0238] Dfb51] 

[0239] (33a) 4-*> 0 P^iM-i >-W JU-1-(f K ^ t K P-2H-¥=? >-2-^ JU) 

-IH-L°^ V-JU 

4-3 — K-1-(7^ h ^ tl K P-2H- \f.y y-2.-^ JU)-1 H- V~ JU(J. Org. Ch 

em. 2007, 72, 3589-3591 ; 2. 00g, 7. 19mmoL), 2-*> 0 P^tM-l >-W 

JU-4,4, 5, 5-f K ^fJU-1,3,2-*>*^P =? >0. 50g, 7. 21 mmol)N [1,1 

' -t*X(y7x - ;U/1NX 7 ̂  7 ) 7 x P iz >]^ P P^7 A (II) (300mg, 

0.41 mmo L)% 'J 0 A (3. 00g, 21. 7mmo L) CDDMF(13mL);#>$i^; ^P^i 

90°C-e30|^Ji^L/co J5^;m^7K(50mL)^JPxT, 

M|xf;K50mL)-eaai^ ^H^7K(100mL)-e2[5]^ K 'J 

0 A L tz o MJ±)f ls^ ^^7A^P7h^77^-(^ 

v-y/mm^)\s; 9:Dtcj;y*i^L, )\y 
t. LTt#/c0 

1H-NMR(500MHz,CDCL3) 5 ppm: 1. 58-1. 76(8H, m), 2. 03-2. 05(2H, m), 2. 08-2.16(2H 

,m),2.25-2.28(2H,m),3.69(1H,dt,J=2.4,11.2Hz),4.04-4.07(1H,m),5.34(1H, 

dd, J=2.4, 9. 8Hz), 6. 00-6. 02(1 H, m), 6. 96(1 H, brs), 7. 52(1 H, s), 7. 61 (1H, s). 

(33b) (1S*,2R*)-2-[1-(TL KP-2H-t°^>-2-^;U)-1H-t0^V-;U-4-

4)\sYsV p^^p+f y-;u 

^MJ33a"eii^L/c4-i>^ P^^Ht-1-x>-1—r;u-1-(f h ^ t: KP-2H-

fcf^ >-2->T JUH H- fcf^ V-;K775mg, 3. 34mmo L) GOTHF(4mL);#>^7jC£"K 

t^y- THFigfr(0.95M ; 3. 4mL, 3. 23mmo L) £ JPx, J5J&5§&£7jO%~F30#^i£ 

#L/c0 J5J^;m^Mt/^^>-THFm(0.95M ; 3. 4mL, 3. 23mmol) £jbPa.N ^ 

^-C90#^£#Lfc„ J5J^;m^7K(5mL)N 31 V*Omi~ K 'J 
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7A|Zg7Kffi$(1.00g,6.50mmol)£jQxN 50|^Jt^L/co 

•f K 'J 7A(2.0g)^Jp^T^ Mixf;U(50mL) 

-r s'j^A-e^u^co MJ±;iis^ 
-{VOUU **>y/**>J-)\s ; 97:3)tCj;y*|^L, J£§E<b^$l(590mg, 71% 

)*W&*4)\s£ LXmtco 
1H-NMR(400MHz,CDC L3) 8 ppm: 1. 24-1. 94(10H, m), 2. 05-2. 14(4H,m),2.37-2.43(1 

H, m), 3. 38-3.44(1H, m), 3. 67-3. 73(1H, m), 4. 07(1H, dd, J=3. 9,11.7Hz),5.34(1H 

, dd, J=2. 7, 9. 8Hz), 7.49(1 H, s), 7. 50(1 H, s). 

(33c) N-(2,4-V * ^^V^yV)U)-2,5-Vy)U^U-U-(£0'J^Vy-4-^)U 

) -4- ({(1S*, 2R*)-2- [ 1 - (f h =? t K • -2H- tf =? >-2- -f)U) -1H- tf =? V-)U-4-

-i)\sYs9 n^^vM^^v)^<y-\zyx)\y7tsyy^ K 

-$mm4bxm^LtcK-{2,4-V * \-^rV^<yV)\y)-2,4, 5- K 'J yMn-H-
(tf 'J $ V y-4-^i )l/)^<y if y y y < K(340mg,0.774mmol)N ^5jS0!|33b 
xm& L tz (1 s*, 2R*)-2-[ 1 - (f h =7 t K P-2H- tf ^ >-2--f)U) -1H- tf ^ V-)U 
-4—T;U]i>^7 —;U(198mg, 0.791 mmoL)N h 'J 7A(63% ; 50 

mg, 1. 31mmoL)$.£/DMF(4. 0mL) 

J£§E<b^$l(302mg,58 )\s£ LT %tz0 

1H-NMR(500MHz,CDC l3) 8 ppm: 1. 40-1. 67(8H, m), 1. 82-2. 17(6H,m),2.85-2.90(1H 

, m), 3. 63-3. 67(1H, m), 3. 76(3H, s), 3. 78(3H, s), 3.97-4.01(2H,m),5.22(2H,s), 

5. 25-5. 29(1 H, m), 6. 39-6.41(2H, m), 6.46-6. 50(1H,m),7.17-7.20(2H,m),7.43-

7.46(2H, m), 7. 69(1 H, dd, J=6.4, 9. 8Hz), 8.45(1 H, d, J=5. 9Hz), 8. 78(1 H, s). 

(33d) 2,5-y7JU;tP-4-{[(1S*,2R*)-2-(1H-L0^ V~)\y-4-^{ )\y)V C P^^r 

VJisU^rVj-n-i^y ^Vy-4-^j[.)^<y-\zyxj^7isyy< K 

^MJ33c-e^jt Ltzn-(2,4-V* V^-V^yV)\y)-2, b-VDM P-(N- tf 

'J $y>-4-^JU)-4-({(1S*,2R*)-2-[1-(f K P-2H- ¥=? >-2-^ JU)-1 H 

- \f.=y V-)\y-4-^{ )^V^U^V)\y}^^V)^y "tf > 7JU* > 7 $ K (302mg 

, 0.451 mmo l)N K 'J JL^Ji/V y > (0.40mL)% K 'J 7Jl/7t"PiSt(4. 0mL)% VO 

nn*$y(4.fdml)RXf* $ y -JU(4. 0mL)£ffll\ ^MJ22c^i;TJ5J^& 



WO 2013/118854 105 PCT/JP2013/052985 

LTmtc0 

1H-NMR(500MHz,CD30D) 8 ppm: 1. 37-1. 57(3H, m), 1. 65-1. 72(1H,m),1.78-1.81 (1H 

,m), 1.85-1. 87(1H,m), 2. 03-2. 05(1 H,m), 2.15-2.19(1 H, m), 2. 82-2. 88(1 H, m), 4 

. 26-4. 31 (1H, m), 6. 94(1 H, dd, J=6. 8,12. 2Hz), 7. 02(1 H, d, J=5.4Hz), 7.45(2H, s) 

, 7. 66(1 H, dd, J=6. 8,10. 3Hz), 8. 26(1 H, d, J=6.4Hz), 8. 54(1 H, s). 

MS(ESI)m/z:436[M+H]+. 

[0240] (^»IJ3 4) 4-{[(1S%2R=s)-2-(3-77$y-1H-t°^V-;U-4-i'>iU)^^P 

^ ̂  VJIs] ̂  ̂  } -2, 5-$/ 7 M • -N- ( L° 'J < V >-4—f JU) ̂  > *tz > TJU* > 

[0242] (34a) 4-5/ 0 P's^f+M-x >-1—f )\y-3-~ h P-1-(71 h ̂  t: K P-2H-

>-2-^;u)-iH-t°^V-;u 

4-7"P:E-3-- K P-1-(-7L t; KP-2H-t°^>-2—r;U)-1H-t°^x/—;u(w 

02010079443; 1. 20g, 4.35mmo l)N 2-*> 0 P^tM-l >-W JU-4,4, 5, 5-f 

K^P<5l>'U-1,3,2-y^^Ht^P^>(1.20g,5.77mmoL)N [1,1' -^X(^7x 

!££ 'J 7A(2.00g, 14.5mmol)&t/DMF(13mL)£ffll\ ^MJ33atCig 

tHEltl^t)(950mg, 79)\s£ LTt# 

tc0 

1H-NMR(500MHz, CDCl3) 8 ppm: 1.64-1. 76(8H,m), 1.99-2. 06(2H,m), 2.14-2.18(2H 

, m), 2. 21-2. 24(2H, m), 3. 69-3. 74(1H, m), 4. 05-4. 08(1H, m), 5.40(1H,dd,J=2.9, 

9. 3Hz), 5. 84-5. 86(1 H, m), 7. 52(1 H, s). 

(34b) (1S*,2R*)-2-[3-= hP-1-(r t K P-2H- >-2-^ JU)-1H-

V—;u-4—r ;u]->^7 p ̂ =^+i-y—ju 

K 

[0241] [fc52] 

j:niz>]Vy? U n/tyVO A(II) (250mg, 0. 342mmoL)% 
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^MM34aXMm:Ltc4-V <7 P's^f+M-iy-l-'f JU-3-- K P-1-(f K y 

t KP-2H-t°^>-2-^>iU)-1H-t0^V-;K950mg,3.43mmoL)N /1^>-THFig 

ffc(0. 95M ; 8. 0mL, 7. 60mmoL)% V^711^" K 'J 7 A|Zg7.Kf[]t)(1. 109,7 

.15mmol), THF(5. 0mL)&t/7.K(7. 0mL) ^»J33btC^t UtJSMmi 

ft 9 d y, IIIE'fb'n t)(320mg, 32%) £-f ;u£ ^X%tc0 

1H-NMR(500MHz, CDCl3) 8 ppm: 1.31-1. 86(8H, m), 2. 01-2.17(6H, m), 3.11-3.16(1 H 

, m), 3. 50-3. 55(1 H, m), 3. 68-3. 73(1H, m), 4. 04-4. 09(1H,m),5.38-5.42(1H,m),7 

. 62(1H, s). 

(34c) N-(2,4-V * K ^rV^y V )\/)-2, 5-V7 )\/^~ P-4-({(1S*, 2R*)-2-[3-^. 

K P-1-(71 t; KP-2H-t°^>-2—f JU)-1H-L°^X/—JU-4—{)\,~\V 9 P^ 

*V)is}J-*v)-n-(¥>) $Vy-4-j)i/)s<y-\zyx)is7isy7$ K 

-$mm4bxm^LtcK-{2,4-V * \-^rV^<yV)\y)-2,4, 5- K 'J 7MU-W-
(bf'J <Vy-4-J J^^y-tzyXJlsfcyy^ K(240mg,0.546mmol)N ^fife$iJ34b 

tl]|L/c(1S«,2R«)-2-[3-z KP-1-(T h7t KP-2H-t°^>-2-^;U)-1H-

bfy V-JU-4-^f Jl/]V 0 P^^r+f J —JU(1 60mg, 0. 542mmo L)% h 'J 7 

A(63% ; 50mgJ.31mmoL)&t/DMF(3.0mL)£ffll\ ^»iJ1atC^ UtMM' 

%jULm%fT?ZtlZ£ yN ^iB^tl(310mg,80%)^^fe^>r Jl/i: LT%tz0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1.45-1. 69(8H, m), 1. 81-2. 23(6H, m), 3. 54-3. 59(1H 

,m),3.61-3.70(1H,m),3.77(3H,s),3.79(3H,s),3.95-4.01(1H,m),4.28-4.33(1 

H, m), 5. 22(2H, s), 5. 30-5. 36(1 H, m), 6.40-6.41 (2H, m), 6. 56-6. 51 (1H, m), 7.18-

7. 20(2H, m), 7.49(1 H, d, J=12. 2Hz), 7. 64-7. 69(1 H, m), 7.46(1 H, d, J=5. 9Hz), 8. 7 

8(1H,s). 

(34d) 4-{[(1S*,2R*)-2-(3-:P$ J-\W-¥y V~)\y-4-^{ )\y)V C P^^>JU] 

j*v)-2,5-v7M P-N-(bf <J < Vy-4-j jiy)^y-tzyxjisfcyy^ K 

^»J34c-eii^ LtcN-(2,4-V* b-^V^y VJU)-2, 5-V7 Jl/tf P-4-({(1 

S*, 2R*)-2-[3-~ hP-1-(r KP-2H-t°^>-2-^;U)-1H-t0^ V-JU-4-

-Oislvtu^*V)i>}^^*/)-N-(tf'J <Vy-4-jjis)/<yizyxj\sfcyy< 

K (310mg, 0.434mmo L)N (300mg, 5. 37mo L) it T > ̂  - 7 A7K)# 
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KT5iiLs 3>S£^PPp<^>(100mL)TffltJHL/co 

MJ^A-CS^ MJBIISU mmnmyzmtco %mo 
~7 $ yjktf K 'J JL^J\yVyy(Q.3QmL)(DV<P P P * $ >(3. 0mL);#>fc^-e 

K 'J 7;U^PMI(3.0mL)^JPxN 10$F^i£# L/c0 

^y-;K3.0mL)^jpx^^-e^ JSJ^S^fisU B 

'J ^^'J^P7 h ^7 7 -f - (y^PP^^ >/p< * y —;u ; 90:10) 

KJ^JHtiUU iI§Bfc^M41 Jmg,21)Q£tte@tt£ UTt#/c0 

1H-NMR(500MHz,CD30D) § ppm: 1. 41-1. 56(3H, m), 1. 64-1. 73(1H,m),1.81-1.84(1H 

,m), 1.87-1. 89(1 H,m), 1.96-1. 99(1 H,m), 2. 21-2. 23(1 H,m), 2. 80-2. 85(1 H,m), 4 

.34-4.39(1H,m),7.00-7.03(2H,m),7.58(1H,brs),7.69(1H,dd,J=6.4,10.3Hz), 

8. 26(1H, d, J=5. 9Hz), 8. 53(1H, s). 

MS(ESI)m/z:451[M+H]+. 

[0243] (^»J3 5) 4-{[(1S*,2R*)-2-(2-:P$ y £°'J V y-4—( JU) V ? 

;u]^ *>}-2,5-y 7 M P-N-(bf 'J < V y-4-j ;u)^ >-tz > TJU* > y $ K 

[0244] [<fb53] 

[0245] (35a) 4-V 0 P^+M-iy-WJl/bf'J V y~2-y$ > 

2-7$ J-4-0 PP bf'J Vy (927mg, 7. 21mmoL)% 2-*> 0 P^iM-i >-1-

JU-4,4, 5, 5-jh7^ fJU-1,3,2-^^/tNP7 > (1. 50g, 7. 21 mmo L), f 

K;7^r7v( K 'J 7x~,/Utf\7v7 -f >)/^7^'^A(0) (416mg, 0. 360mmoL)% j^I£ 

tl 'J -}A(3.98g, 14.5mmoL)&t/DMF(13mL)£ffll\ ^»iJ33atC^t 

mmt^(mmg,]4%)^m^mwt LTmtc0 
1H-NMR(500MHz,CDC t3) 8 ppm: 1. 63-1. 68(2H, m), 1. 74-1. 79(2H,m),2.17-2.22(2H 

, m), 2. 31-2. 34(2H, m), 4. 39(2H, brs), 6. 27-6. 29(1H,m),6.46(1H,s),6.68(1H,d 
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d, J=1. 5, 5.4Hz), 7. 98(1 H, d, J=5. 9Hz). 

(35b) (1S*,2R*)-2-(2-:P$ J tf'J V y-4-^ )\s)V J ~)\s 

^»J35a-ei^ V,tz4-V 0 •/s^^rHt-1-x >-1-^ JUbf'J Vy-2-y $ >(18 

0mg, 1. 03mmoL)% Tlsy >-THF|i#;(0. 95M ; 5. 17mL,4. 91mmoL)% + 

Itf K 'J 0 A|Z37Kffi!t:^)(159mg, 1. 03mmoL)% THF(5. 0mL)^.t/7K(5. 0mL)£:^|l\ 

^»J33btC^t UTJxJ&RtfmmmZU? J£§E<b^$l(27. 0mg, 14 
%)*&&imt Lxmtco 
1H-NMR(500MHz,CDCL3) 8 ppm: 1. 25-1. 84(4H, m), 1. 95-2. 21(4H, m), 2. 30-2. 36(1H 

, m), 3. 62-3. 69(1 H, m), 4. 62(2H, brs), 6.40(1H,s),6.56(1H,d,J=4.4Hz),7.92(1 

H,brs). 

(35c) 4- {[ (1S*, 2R*) -2- (2-T7 $ J tf'J V y-4-j )\,)*/$ U^*V)\s^*V} 

-N-(2,4-V * \-^V^yV)\y)-2,b-V7MU-W-{\^) $ V >-4->T JU)^ > 

-tfyxji/fcyy^ K 

-$mm4bxm^LtcK-{2,4-V * \-^rV^<yV)\y)-2,4, 5- K 'J 7MU-W-
(tf'J <Vy-4—( ^^yizyxilsfcyy* K(64.8mg,0.147mmoL)N ^SjS0!l35 

bxm& L tz (1 s*, 2R*)-2-(2-77 $ J tf 'J V y-4-^ )V)V 0 J -JU(27. 

0mg, 0. 140mmoL)% K 'J 0 A(63% ; 8. 0mg, 0. 210mmoL)S.£/DMF(2. 0mL) 

tl§Elbl=rt](42 

)\st LXmtc0 

1H-NMR(500MHz,CDC t3) 8 ppm: 1. 37-1. 69(4H, m), 1. 82-1. 85(1H, m), 1. 92-1. 98(2H 

,m),2.23(1H,d,J=12.3Hz),2.73-2.79(1H,m),3.76(3H,s),3.77(3H,s),4.25(1H 

,dt,J=4.4,10.7Hz),4.36(2H,brs),5.21(2H,s),6.36-6.40(3H,m),6.52-6.54(2 

H, m), 7.17-7. 20(2H, m), 7. 64(1 H, dd, J=6.4, 9. 8Hz), 7. 93(1 H, d, J=4. 9Hz), 8.45( 

1H, d, J=5. 9Hz), 8. 78(1H, s). 

(35d) 4- {[ (1S*, 2R*) -2- (2-T7 $ J tf'J V y-4-^ )\s)V U^*V)\s^*V} 

-2,5-v 7 M • -N-(tf <j < V y-4-j ji,)* y-tz y TJU* y y $ K 

^MJ35c-e^3t Ltc4-{[ (1S*, 2R*)-2-(2-T $ J tf 'J V y-4--f JU) V 0 • ̂  

*v)i/U*v}-n-(2,4-v* K*v<yV)\s)-2,5-V7Mn-n-(¥ij $v 
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y-4- 7isyy$ K(42. 7mg, 0. 0698mmoL)% 

(0. 10mL)% K 'J 7JU^PM£(1.0mL)&t/:y^PPp<^>(1.0mL)£ffil\ ^ 

uzmVTjRit&zfimmtkfia8.6mg,58%) 
zm&mwt Lxmtz0 

1H-NMR(500MHz,CD30D) 8 ppm: 1. 42-1. 70(4H, m), 1. 82-1. 94(3H,m),2.27-2.29(1H 

, m), 2. 90-2. 96(1 H, m), 4. 64(1 H, dt, J=4.4,10. 3Hz), 6. 84-6. 86(2H, m), 6. 96(1 H, 

d, J=6.4Hz), 7. 09(1H, dd, J=6. 8,11. 2Hz), 7. 64(1 H, dd, J=6.4,10. 3Hz), 7. 72(1 H, 

d, J=6.4Hz), 8.18(1 H, d, J=6.4Hz), 8.49(1 H, s). 

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

[0246] (^»J3 6) 4-{[(1S*,2R*)-2-(2-:P$ y Vy-4-^i )l)V C U^y^-

)\y] ̂  } -2, 5-$/ 7 M P -N- (tf 'J $ V y-4-'f JU) ̂  > "tf > TJU* > T $ K 

[0247] [<fb54] 

)\y-4,4, 5, 5-jh7^ fJU-1,3,2-V**+ttf P =5 > (1. 61 g, 8. 29mmoL)% [1, 

, 0.414mmo L)% mtti 'J 0 A (4. 59g, 33. 2mmo l)&t/DMF(15mL) l\ ^»iJ3 

SalzmUTJxJ&RtfmmmZU? ZtlZ^V, J£§Bfc^$l(552mg,41%) 
jHlfrih; LTt#/c0 

1H-NMR(500MHz, CDCL3) 8 ppm:2. 00-2. 04(2H, m), 2. 51-2. 55(2H, m), 2. 62-2. 66(2H 

, m), 4. 39(2H, brs), 6. 34(1 H, t, J=2. 0Hz), 6.46(1 H, s), 6. 74(1 H, d, J=5.4Hz), 7. 9 

9(1 H, d, J=5.4Hz). 

(36b) (1S*,2R*)-2-(2-:P$ y tf'J V y-4-^ )\s)V P^>^ J -)\s 

^MJ36a-e^jt L tz 4-V 0 P ̂  ^ -1 -I y-1 -4 )V tf 'J V y-2-7 $ > (55 

[0248] (36a) 4-V 0 P^>^-1-x>-1—f JUtf 'J V y-2-T$ y 

2-T $ J -4-0 P P tf 'J Vy(1. 07g, 8. 32mmo L)% 2-V 0 P^>^-1-x>-1-
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2mg, 3. 44mmo L)% y-THFtgft (0. 95M ; 18. 1mL, 17. 2mmoL)N 

mi- K 'J ^AH7Kffi$(531mg,3.44mmoL)N THF(18mL)^t/7K(18mL)m 

»ij33btc^ c: ^ tc<fc y % mmt&yno i0mg, 18%) 
zm&J-'Oi't Lxmtco 

1H-NMR(500MHz,CDC L3) 8 ppm: 1. 50-1. 59(2H, m), 1. 75-1. 82(2H,m),2.00-2.05(2H 

, m), 2. 83-2. 90(1 H, m), 3. 66-3. 68(1H, m), 4.47(2H, brs), 6. 37(1H,s),6.54(1H,d 

, J=6.4Hz),7.90(1H,d, J=5.4Hz). 

(36c) 4- {[ (1S*, 2R*) -2- (2-T7 $ J bf'J V y-4-^ )\s)V U^y^JlyJ^^rV) 

-N-(2,4-V* \-^V^yV)\y)-2,b-VyMU-W-{\^) $ V >-4->T JU)^ > 

-tfyxji/fcyy^ K 

»$lJ14bTi^L/cN-(2,4-yp< \-^-V^<yV)\y)-2,4, 5- K 'J ^MU-W-

(bf'J <Vy-4—( ^^yizyxilsfcyy* K(285mg,0. 649mmoL)N ^fife$iJ36b 

L /c (1S*, 2R*) -2- (2-T7 $ J bf'J V y-4-J )\s) V 0 P^ > ̂  J -JU(110m 

g, 0. 617mmoL)% K 'J 0 A(63% ; 35. 3mg, 0. 927mmoL)&t/DMF(3. 0mL) £ 

J£§B<b^$l(185m 

gLxmtco 
1H-NMR(500MHz,CDC l3) 8 ppm: 1. 70-1. 79(2H, m), 1. 91-1. 97(2H,m),2.11-2.19(1H 

, m), 2. 24-2. 30(1 H, m), 3. 23(1H, dt, J=4. 9,8. 8Hz), 3. 76(3H, s), 3.79(3H,s),4.4 

5(2H, brs), 4. 61-4. 64(1 H, m), 5. 23(2H, s), 6. 35(1 H, s), 6.40-6.41 (2H, m), 6.49-

6. 52(2H, m), 7.18-7. 20(2H, m), 7. 74(1 H, dd, J=6.4, 9. 8Hz), 8. 00(1 H, d, J=5.4Hz) 

, 8.45(1H, d, J=5. 9Hz), 8. 78(1H, s). 

(36d) 4- {[ (1S*, 2R*) -2- (2- T7 $ J bf'J V y-4-^ )\s)V W<y *V} 

-2,5-V 7 M P -N-(bf 'J < V y-4-j ji,) * y -tz y TJU* y y $ K 

^MJ36c-e^jt Ltc4- {[ (1S*, 2R*) -2- (2-T $ J bf 'J V y-4-J JU) Vt>W< 

y^)\yl^^v}-n-(2,4-v* h^v^yVji/)-2,5-VyMu-u-([i0'j $v 
y-4-j J\s)s<y-\zyx)\s7$sy7$ K(185mg,0.310mmoL)N h 'J Ji^JUV =j >(0 

. 20mL)% K 'J 7J^Pli(2. QmDJ&tfV? an * $ >(2. 0mL)£ffll\ 

mmzmc TKfcjkzf&wmzn o z. t iz & y N mmt&yti (122mg, 88%) %m 
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Lxmtz0 
1H-NMR(500MHz,CD30D) 8 ppm: 1. 77-1. 97(4H, m), 2. 25-2. 37(2H,m),3.35-3.40(1H 

, m), 4. 89-4. 92(1 H, m), 6. 84-6. 86(2H, m), 6. 96-7. 00(2H, m), 7. 74(1H,dd,J=6.8, 

10. 3Hz), 7. 77(1 H, d, J=6.4Hz), 8. 23(1 H, d, J=6.4Hz), 8. 52(1 H, s). 

MS(ESI)m/z:448[M+H]+. 

[0249] (^»IJ3 7) 4-{[(1S*,2R*)-2-(1-xfJU-1H-tf^V-,'U-5-l',iUh>^P 

^>5L;u]^^ri>}-2,5-y7>'U^p-N-(t0|j$y>-4—r j u) ̂  > -tz > TJ u * > 

[0251] (37a) (1S*, 2R*)-2-(1-xf JU-1H-tf ̂  V-JU-5-^ JU) ̂  P^>^ 7-JU 

1-xfJUtf^ V-;K97%,2.53g,25.5mmoL)N N, N, N' , N' -rh7^fJH 

3-[syV7$ >(3.83mL,25.5mmol)N 'J f 0 A (1. 63M^Ht ; 18 

. 3mL, 29. 8mmoL)% V^n^y?-y^^rV K (2. 66g, 31. 6mmoL)S.t/THF(60mL) ^ 

m\>\ MMmteiz.mvTKfcjkzf&imzfjvz.iiiz&v, ^iiE^$(750m 
g, 1 )\yt Lxmtz0 

1H-NMR(500MHz,CDC l3) 8 ppm: 1. 42(3H, t, J=7. 3Hz), 1. 63-1. 91(4H, m),2.04-2.23 

(2H,m),3.02(1H,q,J=8.3Hz),4.01-4.23(3H,m),6.01(1H,d,J=1.5Hz),7. 41(1H, 

s). 

(37b) N- (2,4-V * K ^ ^;U) -4- {[ (1S*, 2R*) -2- (1 -X fJU-1 H- tf =? V 

—JU-5—r )\>)V9 U^<y^)ly]^-^rV}-2, 5-V7JI/JU-N-(£°iJ $ vy-4—r 

;U)^>-tz>X>'U/lN>77$ K 

»$lJ14bTi^L/cN-(2,4-yp< \-^-V^<yV)\y)-2,4, 5- K 'J 7MU-W-

(tf 'J $ Vy-4-^f )[/)^<yiz yy $ K(200mg, 0.455mmoL)% ^ijte$|]37a 

"e^L/c(1S% 2R=s)-2-(1-xf;U-1H-tf^V->iU-5-l'>iU)^^P^>^y-

K 

[0250] [<fb55] 



WO 2013/118854 112 PCT/JP2013/052985 

JU(78. 0mg, 0. 432mmoL)% 7kM{ki~ h 'J OA(63% ; 24. 7mg, 0. 648mmoL)S.£/DMF( 

2.0mL)£ffll\ tllElb 

£•$1(210mg, 8WZM&J'fJl't LT%tz0 

1H-NMR(500MHz,CDCl3) 8 ppm: 1. 38(3H, t, J=7. 3Hz), 1. 75-1. 97(4H, m), 2.19-2.34 

(2H,m),3.47(1H,dt,J=4.9,8.3Hz),3.76(3H,s),3.79(3H,s),4.11-4.23(2H,m), 

4. 63-4. 66(1 H, m), 5. 23(2H, s), 6. 04(1 H, d, J=2. 0Hz), 6. 39-6.42(2H, m), 6. 52(1 H 

, dd, J=6.4,10. 7Hz), 7.17-7. 20(2H, m), 7.43(1 H, d, J=2. 0Hz), 7. 76(1 H, dd, J=6.4 

, 9. 8Hz), 8.45(1H, d, J=5. 9Hz),8.77(1H,s). 

(37c) 4-{[(1S*,2R*)-2-(1-xf JU-1H-tf^ V-JU-5-^ JU) ̂  P'OfJU] 

-2, 5-y 7 M • -N-(tf <J < V >-4->T JU)^ >"tf > 7JU* > T $ K 

^»J37b-ei^ L tc\i-(2,4-*>** S **>Ml/)-4-{[(1S*, 2R*)-2-(1 -X 

JU-1H- tf =7 V—) 1/-5- 'T )U) */ 0 • ̂  )U] ̂  ̂  */} -2, 5- *J 7)U$ • -N - (tf 

ij y-4-4 )[/)^<y-\iy XJi/fcyy $ K(210mg, 0.350mmoL)% K 'J x-fJU'v 

^>(0.20mL)% K 'J 7JU^PM£(2. 0mL)&t/:y^PPp<^>(2. 0mL)£ffil\ 

s HIE'fb'n $1(113mg,72 

x)£tte@<*£ LT mtco 
1H-NMR(500MHz,CDCL3) 8ppm: 1. 38(3H, t, J=7. 3Hz), 1. 75-1. 83(1H, m), 1. 88-1. 98 

(3H,m),2.19-2.34(2H,m),3.44-3.48(1H,m),4.10-4.24(2H,m),4.63-4.66(1H,m 

), 6. 04(1 H, s), 6. 58(1 H, dd, J=6. 4,10. 7Hz), 7. 25-7. 27(1 H, m), 7. 43(1 H, m), 7. 74 

(1H, dd, J=6. 8,10. 3Hz), 8. 39(1 H, d, J=5. 9Hz), 8. 82(1 H, s). 

MS(ESI)m/z:450[M+H]+. 

[0252] (^»IJ3 8) 4-{[(1S*, 2R*)-2-(1-x5l>/U-1H-tf ̂ x/—v/U-5-^ )\Ai/0 P 

^ > ̂ Jls]^ }-2, 3-$/ 7 M P -N-(tf 'J < V y-A-^i JU) ^ > *tz > TJU* > 

T7 $ K 

[0253] [<fb56] 
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[0254] (38a) N-(2,4-^p< h^>^>y»-4-{[(1S*,2R*)-2-(1-x5l,iU-1H-tf^V 

—JU-5—f JU) :> 0 P'OfJU]}-2,3-VD M P-N-(tf'J $ V >-4—f 

^»J30a-e^L/cN-(2,4-yp< h^>^>y»-2,3,4- h 'J yMU-W-

(tf'J $y>-4-^;U)^>-tz>X;U/1-N>77$ K (76. 8mg, 0.175mmoL)% ^fife$iJ37 

a-e^L/c(1S% 2R*)-2-a-Ji^J\y-1H-t0yV-Jly-5—f)\y)5y^U^>^y-

JU(30. 0mg, 0.166mmoL)% 7kMiti~ K 'J 0 A(63% ; 9. 5mg, 0. 249mmoL)S.£/DMF(1 

.0mL)£ffll\ tl§Eltl=r 

^(80.0mg,80J0£tte;d->ni/£ LT%tz0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 39(3H, t, J=7. 3Hz), 1. 74-1. 83(2H, m), 1. 92-1. 98 

(2H,m),2.22-2.35(2H,m),3.46(1H,dt,J=4.9,8.8Hz),3.76(3H,s),3.79(3H,s), 

4.12-4. 21 (2H, m), 4. 74-4. 76(1 H, m), 5. 23(1 H, d, J=16. 6Hz), 5. 28(1 H, d, J=16. 6. 

Hz),6.05(1H,d,J=1.5Hz),6.39-6.42(2H,m),6.64(1H,t,J=8.3Hz),7.19-7.20(2 

H, m), 7.45(1 H, d, J=1. 5Hz), 7. 70(1 H, dt, J=1. 5,7. 3Hz), 8.44(1 H, d, J=5. 9Hz), 8. 

76(1H,s). 

(38b) 4-{[(1S*,2R*)-2-(1-xf JU-1H-tf^ V-JU-5-^ JU) ̂  P^>f;U] 

^ *>}-2, 3-$/ 7 M P -N-(tf 'J $ V >-4—T JU) ̂  > "tZ > TJU* > T7 $ K 

^MJ38a-e^jt L tc\i-(2,4-*>** S**>Ml/)-4-{[(1S*, 2R*)-2-(1 -x 

Ju-1H- tf =7 V—)U-5—r )U) */ 0 P ̂  )U] ̂  ̂  *>} -2, 3- *J 7)U$ P -N - (tf 

'J $ is y-4-4 )[/)^<y-\iy XJi/fcyy $ K(80. 0mg, 0.133mmoL)% h 'J 

:>^>(0. 10mL)% h 'J 7>/U^PMI(1.0mL)S.t/y^PPP<^>(1.0mL)^ffi 

l\ tl§Eltl=r$](30.0mg 

Lrmtc0 

1H-NMR(500MHz,CDCl3) 8 ppm: 1. 38(3H, t, J=7. 3Hz), 1. 75-1. 83(1H, m), 1. 93-1. 96 

(3H,m),2.22-2.34(2H,m),3.46(1H,dt,J=4.6,8.3Hz),4.10-4.22(2H,m),4.73-4 

. 76(1 H, m), 6. 05(1 H, d, J=1. 5Hz), 6. 65(1 H, t, J=8. 8Hz), 7. 20(1 H, d, J=6.4Hz), 7. 

44(1 H, d, J=1. 5Hz), 7. 68-7. 72(1H, m), 8. 35(1H,d,J=6.4Hz),8.73(1H,s). 

MS(ESI)m/z:450[M+H]+. 
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[0255] (^»IJ3 9) 2, b-i/7 )[/^ P-4-{[(1S*, 2R*)-2-( tf 'J V y-3-^i)[/) is C U 

^is)\y~\^^is} -N- (tf 'J $ V y-4-4 J\y) * y -tz > 7JU* y 7 $ K 

[0256] [<fb57] 

[0257] (39a) 3-is 0 P^+M-x >-W JU tf 'J is > 

3-yP^tf <J is y (0. 38g, 2.40mmo L)% 2-*> 0 P^+M-x >-W JI/-4,4, 

5,5-f S;7^flJl/-1,3,2-$;^^r-9-dfP;7>(0.50g,2.40mmoL)N rh7 + X( 

K 'J 7 x —J\/7}\X7 -f >)/'\7'y,5A(0)(0.14g, 0.12mmoL)^t/j^ii£iz:>r!7 A( 

1. 72g, 5. 29mmo L) GO1,4-5/^^y (8. 0mL) S.t/7K(4. 0mL)?§^$:90,C-e4^^ 

mwLtco 

-r h'J^A-e&'JtL/co MJ±)Ils^ h^77< 

-(^+f>/M£xf JU ; 2:])lZ£Vmm[.s tllEltlirt] (347. 3mg, 99%) ttM 

fe^l"-YJU£: LTt#/c0 

1H-NMR(400MHz,CDC t3) 8 ppm: 1. 65-1. 83(4H, m), 2. 20-2. 25(2H,m),2.37-2.42(2H 

, m), 6.16-6.18(1 H, m), 7. 22(1 H, dd, J=4. 7,7. 8Hz), 7. 64(1 H, dt, J=2. 0, 9. 8Hz), 8 

. 45(1 H, dd, J=1. 2, 6. 3Hz), 8. 64(1H, d, J=2.4Hz). 

(39b) (IS*, 2R*)-2-( tf 'J Vy-3-s( )\,)i;0 U^VJ~)\s 

mMM39aXmmLtc3-is<7 )Ut:° 'J ^>(0.34g,2.14m 

mot), i£=yy- THF|gfr(0.95M ; 5. 62mL, 5. 34mmoL)% ^ V ft V 'J 

^AH7Kffi$(0.85g,5.55mmoL), THF(2.1mL)^t/7K(3. 2mL) ^»iJ33 

bizmVTKfcjkzf&wmzfj9 c: tizj: y, mmt&yti(0.12g,32%)*m& 

7^)1,7 7 Xt LX%tco 
1H-NMR(500MHz, CDCl3) 8 ppm: 1.32-1. 56(4H,m), 1.75-1. 88(3H,m), 2.12-2.16(1 H 

, m), 2.43-2.49(1 H, m), 3. 64-3. 71 (1H, m), 7. 22(1 H, dd, J=4. 7,7. 8Hz), 7. 56(1 H, d 

t, J=2. 0, 5. 9Hz), 8. 37(1 H, dd, J=1. 6,4. 7Hz), 8.44(1 H, d, J=2.4Hz). 
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(39c) N- (2,4- ̂  h ^ ^ JU) -2, 5- ̂  7 JU tf P -4- {[ (1S*, 2R*) -2- (tf 'J 

V y-3-^ ;u) */ 0 • ̂ i/Jis] tf *>}-N-(tf 'J < V y-A-^i JU) ̂  y -tz y TJU 

ftyy< K 

^»iJ14b-e^L/cN-(2,4-yp< h^>^>y»-2,4,5-h 'J 7JUtf P-N-

(tf ij $y>-4-^;U)^>-tz>X;U/1-N>77$ K (0.12g, 0. 27mmoL)% ^5jS0!l39b 

XMm. L /c (1S*, 2R*)-2- tf 'J V y-3-^f )ls*> 0 P J ~)\s(0. 05g, 0. 27mmo L 

)s 7KSlltf h U ^A(63% ; 0.02g,0.41mmoL)&t/DMF(1.4mL)£ffll\ 

alzmUT&fcRXf&tB-mZfj? Z. t IZ <£ V s tl§Eltl=rt](112. 8mg, 69%) £$£ 

&7ZE)\s7 7Xt LX%tco 
1H-NMR(400MHz,CDC t3) 8 ppm: 1. 42-1. 74(4H, m), 1. 86-1. 87(1H,m),1.96-2.01(2H 

, m), 2. 25-2. 28(1H, m), 2. 89-2. 95(1H, m), 3. 76(3H,s),3.78(3H,s),4.26(1H,dt, 

J=4. 3,10. 6Hz), 5.18(1 H, d, J=17. 6Hz), 5. 22(1 H, d, J=17. 6Hz), 6. 38-6.40(2H, m) 

, 6.49(1 H, dd, J=6. 3,11. 3Hz), 7.15-7.18(3H, m), 7. 53(1 H, dt, J=2. 0, 9.4Hz), 7. 6 

2(1 H, dd, J=6. 7, 9. 8Hz), 8.41 (1H, dd, J=1. 2,4. 7Hz), 8.44(1 H, d, J=5. 9Hz), 8. 53( 

1H, d, J=2.4Hz),8.77(1H,s). 

(39d) 2, 5-^7M P-4-{[(1S*,2R*)-2-(tf 'J Vy-3-^ JU):>^ p/s^p^U] 

tf :>}-N-(tf 'J < V y-4—T JU)^>-tz>7JU*>:P$ K 

^»J39ce^ L/cN-(2,4-y K ^>^>y»-2, 5-*>*7 Jl/tf P-4-{[(1 

S*, 2R*)-2-tf 'J Vy-S-^^O P^^>JU]tf ^>}-N-(tf <J <i>'y-4 )\s) 

yif yXJUft y 7 $ K (0.11 g, 0.19mmo L)% h 'J x-fJU'v y y (0.15mL)% K 

'J 7JbtfPffl(0.PPP< ̂  >(1.9mL)£ffll\ ^MJIb^^i; 

Z. t IZ V s tl§Eltl=rt](77mg, 92%) L 

xmtco 
1H-NMR(400MHz,CD30D) 8 ppm: 1. 47-1. 65(3H, m), 1. 77-1. 94(3H,m),2.00-2.04(1H 

, m), 2. 29-2. 33(1 H, m), 3.10-3.16(1H,m),4. 64(1 H, dt, J=3. 9,10. 2Hz), 6. 99(1 H, 

dd, J=0. 8, 6. 3Hz), 7. 05(1 H, dd, J=6. 7,11. 7Hz), 7. 62(1 H, dd, J=6. 7,10. 6Hz), 7. 7 

3(1 H, dd, J=5. 5,8. 2Hz), 8. 24(1 H, dd, J=0. 8, 6. 7Hz), 8. 33(1 H, dt, J=1. 6,8. 2Hz), 

6. 53-8. 54(2H, m), 8. 77(1H, d, J=1.6Hz). 
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MS(ESI)m/z:447[M+H]+. 

[0258] (^»IJ4 0) 1,3-VDM P-4-{[(1S*, 2R*)-2-(1-p< f JU-1H-tf ̂  V-JU 

-b-4 )\s)i/t> P^^>JU]tf ̂ >}-N-(tf'J $^>-4-

K 

[0259] [<fb58] 

6 0 ff^N 

N N 
H 

V'oAjA 
F' 

[0260] (40a) W-(2,4-*J* K ^>^>y»-2, Z-*J7JUtf P-4-{[(1S*, 2R*)-2-(1-p« 

f JU-1H- tf =7 V-)U-5- -f JU) *> 0 P ̂  * *>)U] tf * *>}-N - (tf <J < V >-4- -f JU 

^»J30a-e^L/cN-(2,4-yp< h^>^>^U)-2,3,4- K 'J 7JUtf P-N-

(tf 'J $ >-4—T ;U)^>-tz>X>'U/lN>77$ K(0.40g, 0. 91mmoL)% ^MJ4a"e 

i^iL/c(1S*, 2R*)-2-a-*^JU-1H-t0yy-JU-5—f)\y)5y^U^^+)-y-J\y( 

0.16g, 0.91 mmo l)N K 'J ^7 A (63% ; 0. 050g, 1. 37mmol)&t/DMF(4. 6mL) 

3mg,68%) "E)\s7 7 X t LT%tc0 

1H-NMR(400MHz,CDC L3) 8 ppm: 1. 34-1. 71 (4H, m), 1. 86-1. 97(2H,m),2.04-2.08(1H 

, m), 2. 25-2. 28(1H, m), 2. 98-3. 04(1H, m), 3. 76(3H,s),3.78(3H,s),3.90(3H,s), 

4.19-4. 25(1 H, m), 5. 20(1 H, d, J=16. 8Hz), 5. 25(1 H, d, J=17. 2Hz), 6. 04(1 H, d, J=2 

. 0Hz), 6. 38-6.41 (2H, m), 6. 59(1H, t, J=8. 6Hz), 7.17-7. 20(2H, m), 7.34(1H,d,J= 

1. 6Hz), 7. 62-7. 66(1H, m), 8.44(1H,d,J=5.9Hz),8.76(1H,s). 

(40b) 2,3-^7>iUtf P-4-{[(1S%2R=s)-2-(1-p<5l>iU-1H-tf^ V-;U-5-^;U) 

vo p^^Ji^tf^>}-N-(tf <j $^>-4—f j^^y-tzyxji/fcyy^ K 

^MJ40a-e^jt L tcN-(2,4-V* V)l)-2,2>-V7 JUtf P -4-{[ (1 

S*, 2R*)-2-(1-p< f JU-1 H- tf =7 V-JU-5-^ }\y) V 0 P^^>JU]tf ̂ >}-N-( tf 

'J $ V y-4-4 )[/)^<y-\iy XJi/fcyy $ K(0. 050g, 0. 09mmoL)% h 'J 
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y y (0. 07mL)% K 'J DM PM£(0. 09mL)&t/:y^PPp<^>(0. 9mL)£ffil\ 

s tl§Eltl=rt](0.040g,8 

6%)*m&mwt Lxmtz0 
1H-NMR(400MHz,CD30D) 8 ppm: 1. 45-1. 61 (3H, m), 1. 67-1. 78(1H,m),1.83-1.86(1H 

,m), 1.91-1. 93(1 H,m), 1.99-2. 03(1 H,m), 2. 27-2. 30(1 H,m), 3. 09-3.15(1H,m),3 

. 86(3H, s), 4.44-4. 50(1 H, m), 6.14(1 H, d, J=2. 0Hz), 6. 91-6. 96(1 H, m), 7. 02(1 H, 

d, J=6. 3Hz), 7. 25(1 H, d, J=2. 0Hz), 7. 62-7. 67(1 H, m), 8. 25(1 H, d, J=6. 3Hz), 8. 52 

(1H,s). 

MS(ESI)m/z:450[M+H]+. 

[0261] (^»IJ4 1) 4-{[(1S*,2R*)-2-(1-x5l>/U-1H-tf;7x/—v/U-5-^ J[/)VC P 

^ ̂  VJ\y] tf } -2, 3-*J D M P -N- (tf 'J $ V y-4-'f JU) *yiZ > TJU* > 

K 

[0262] [<fb59] 

[0263] (41a) N-(2,4-^p< K ^>^>y»-4-{[(1S*, 2R*)-2-(1-X5l,iU-1H-tf =? V 

—JL—5—r J\y) s> 0 P^3f*>Jl/]tf ̂ >}-2, 3-*JDM P-N-( tf 'J < V y-4-'f 

^»J30a-e^L/cN-(2,4-yp< h^>^>^U)-2,3,4- K 'J DM P-N-

(tf >J K (0. 050g, 0.11mmoL)% MMW2a 

"e^L/c(1S% 2R*)-2-a-Ji^JU-1H-t0yy-JU-5—f)\y)V^U^^+)-y-

JU(0. 020g, 0.11mmoL)% K 'J 0 A(63% ; 0. 010g, 0.17mmoL)S.£/DMF(0. 

6mL)£ffll\ tl§Eltl=r 

$1(55.4mg,8W 7 X t LT%tc0 

1H-NMR(400MHz,CDCL3) 8 ppm: 1. 35-1. 68(4H, m), 1.42(3H, t, J=7.4Hz), 1. 86-1. 89 

(1H,m), 1. 94-1. 96(1 H,m), 2. 03-2. 07(1 H,m), 2. 25-2. 28(1 H,m), 2. 98-3. 04(1 H,m 
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), 3. 76(3H, s), 3. 78(3H, s), 4. 09-4. 31 (3H, m), 5.19(1 H, d, J=16. 8Hz), 5. 25(1 H, d 

, J=16. 8Hz), 6. 02(1 H, d, J=2. 0Hz), 6. 39-6.41 (2H, m), 6. 58-6. 62(1 H, m), 7.17-7. 

20(2H, m), 7. 37(1 H, d, J=2. 0Hz), 7. 62-7. 66(1H, m), 8.44(1H, d, J=5. 9Hz), 8. 76(1 

H, d, J=1.2Hz). 

(41b) 4-{[(1S*,2R*)-2-(1-Xf JU-1H-tf^ V-JU-5-^ JU) ̂  P^^>JU] 

tf }-2, 3-$/ 7 JUtf • -N-(tf 'J $ V >-4—f Jls) ̂  > *tZ > TJU* > T7 $ K 

^»J41 L tcN-(2,4-*>** S **>Ml/)-4-{[(1 S*, 2R*)-2-(1 -X 

JU-1H- tf =7 V—)U-5—T JU) £ • /s ̂  JU] tf =¥ } -2, 3- *J 7JU tf • -N - (tf 

'J $ Vy-4-j)\s)s<y-\iyX)\/7isy7$. K(0. 060g,0. 09mmoL)N h 'J ifJk> 

^>(0.07mL)% K 'J 7>/Utf PMI(0.09mL)S.t/y^PPP<^>(0.9mL)^ffilN 

s HIE'fb'n t) (34. 9mg, 8 

Lrmtco 
1H-NMR(400MHz, CD30D) 8 ppm: 1. 36(3H, t, J=7. 4Hz), 1. 45-1. 75(4H, m), 1. 82-1. 85 

(1H,m), 1.90-1. 93(1 H,m), 1.97-2. 02(1 H,m), 2. 25-2. 32(1 H,m), 3. 07-3.14(1H,m 

),4. 11-4. 19(1 H, m), 4. 25-4. 34(1 H,m), 4. 49-4. 55(1H,m),6. 14(1 H, d, J=2. 0Hz), 

6. 94-6. 98(1 H, m), 7. 02(1 H, d, J=6. 3Hz), 7. 29(1 H, d, J=2. 0Hz), 7. 63-7. 68(1 H, m) 

, 8.26(1 H, d, J=6. 3Hz), 8. 53(1H, s). 

MS(ESI)m/z:462[M-H]-. 

[0264] (^»IJ4 2) 2,5-y7Jl/tf P-4-{[(1S*, 2R*)-2-(1-p< f JU-1H-tf ̂  V-JU 

-5—T )\>)V9 P^7°51>'U]tf ̂ >}-N-(tf 'J $ >-4—f ;U)^>-tf>X>'U/lN> 

f;U-1H- tf =7 V-)U-5-1- JU) 0 P ̂  7°f)U] tf ^ }-N - (tf 'J < V y -4- -fJU 

T7^ K 

[0265] [<fb60] 
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^»iJ14b-e^L/cN-(2,4-yp< h^>^>y»-2,4,5- K 'J DM P-N-

(tf 'J $ V y-4-^ JU)^ yiz y 7 $ K (100mg, 0. 228mmo L)% ^life^U9a 

Ltd 1S*, 2R*)-2-(1 - p< f JU-1H-tf =7 V)\,Ys 1 W^~f 9 J-

JU(30nig, 0. 154mmoL)% K 'J 0 A(63% ; 40mg, 1. 05mmoL)S.t/DMF(2mL) 

mg,53)\s£ LT%tz0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 57-1. 99(10H, m), 3. 23(1 H, dt, J=3.4, 9. 8Hz), 3. 7 

6(3H,s),3.78(3H,s),3.89(3H,s),4.34-4.38(1H,m),5.19(1H,d,J=16.6Hz),5.2 

3(1 H, d, J=17.1 Hz), 6. 00(1 H, d, J=2. 0Hz), 6. 39-6.42(3H, m), 7.17-7.19(2H, m), 7 

. 33(1 H, d, J=2. 0Hz), 7. 67(1 H, dd, J=6.4, 9. 8Hz), 8.45(1 H, d, J=5. 9Hz), 8. 78(1 H, 

s). 

(42b) 2,^-VDM n-4-{l0S\2R*)-2-0-*^)l,--\H-¥y V-JU-5-^ JU) 

vo p^7°51>'u]tf ^>}-N-(tf 'j < vy-4-'r j^^y-tzyxji/fcyy^ K 

^MJ42a-e^jt L ten-(2,4-^p< h ^;U)-2, 5-*>* 7 JUtf P -4-{[ (1 

S*, 2R*)-2-(1-p« fJU-1 H- tf =7 v-;u-5->r JU) 2/ ? **>}-N-( tf 

'J $'>?>-4-i',/U)/><>-tz>7JUtf\> K (50mg, 0. 0815mmo L)% K 'J x-fJU'v 

^>(0. 10ml_)N K 'J DM PM|(1.0mL)S.t/y^PPP<^>(1.0mL)^ffilN 

s tl§Eltl=rt](32mg,85% 

)£&£§<*£ LTmtc0 

1H-NMR(500MHz, CDCL3) 8 ppm: 1. 61-1. 98(10H, m), 3. 22(1 H, dt, J=2. 9, 9. 3Hz), 3. 8 

9(3H, s), 4. 32-4. 36(1 H, m), 6. 00(1H, d, J=2. 0Hz), 6.45(1H,dd,J=6.4,11.2Hz),7 

. 21 (1H, brs), 7. 32(1 H, d, J=2. 0Hz), 7. 66(1 H, dd, J=6. 8, 9. 8Hz), 8.40(1 H, d, J=6. 

4Hz), 8. 78(1H,s). 

MS(ESI)m/z:464[M+H]+. 

[0267] (^»IJ4 3) 2-yM P-5-p< f JU-4-{[(1S*, 2R*)-2-(1-p< f JU-1H-tf ̂  

x/-;u-5—r;u)i>^p^>51>/u]tf^ri>}-N-(tflj$y>-4—r;u)^>-tf>x 

JU/1N>:P$ K 
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[0268] [<fb61] 

I °V/? 
...1. ,Ji. ̂  

LA L| H 

>" % 

[0269] (43a) N-(2,4-^p< t* %-V<y VJ\/)-2,4-V7 J\sd n-5-* fJU-N-t tf 'J $ V 

^»J14a-e^L/cN-(2,4-yp< tf 'J $ V y-4-7$ >(1. 

0g,4. 08mmoL)% 2,4-$/7JUtf P-5-p< fJU'O-tz >7JU/1N—p 'J K(WO201 

0079443 ; 1.85g,8.15mmoL)N 1,4-Vy+f tf^>? p [2. 2. 2]tf ? * >(0. 91g, 8.1 

5mmoL)&mHF(20mL)£ffll\ ^»J14btC^t d 

Kcfcy, ^IIE^$(1.41g,79%)^tefe^^;u77x«>: LT?#fc0 

1H-NMR(500MHz,CDCL3) 8 ppm:2. 31 (3H, s), 3. 77(3H, s), 3. 79(3H, s), 5. 25(2H, s), 

6.40-6.42(2H,m),6.83(1H,t,J=9.3Hz),7.20-7.23(2H,m),7.89(1H,t,J=7.8Hz) 

, 8.45(1H, d, J=5. 9Hz), 8. 77(1H, s). 

(43b) N-(2,4-V * V^rV^<yV)\y)-2-D M P-5-p< fJU-4-{[(1S*, 2R*)-2-

(1 - f)u-1H- tf =? V-)U-5- -f)u) *> 0 P ̂  f)U] tf ^ *>} -N - (tf <J < V y -4 

^MJ43a-e^jt L ten-(2,4-V* \-^V^<y V)l)-2,4-V7 JUtf P-5-p< f 

;U-N-(tf >J <Vy-4—(j^^yizyxjlsifcyys. K(0.30g,0. 69mmol)N 

$iJ8a-ei^i L (1S*, 2R*)-2-(1 - p< f JU-1 H- tf =7 V-JU-5-<{ )V)V0U^y^ 

y —JU(0. 12g, 0. 72mmoL)% K 'J 0 A(63% ; 0. 040g, 1. 05mmoL)S.£/DMF 

(10mL)£ffll\ tllElt 

&<&}(&. 2Qg, 50%) 4 JUt LXmtco 
1H-NMR(500MHz,CDC L3) 8ppm: 1. 74-1. 95(4H, m), 2. 16-2. 34(2H,m),2.20(3H,s),3 

. 41(1H, dt, J=4. 9,8. 3Hz), 3. 76(3H, s), 3. 80(3H, s),3.84(3H,s),4.62-4.65(1H, 

m), 5. 26(2H, s), 6. 04(1H, d, J=2. 0Hz), 6. 37-6.42(3H, m),7.20(1H,d,J=8.3Hz),7 

. 26-7. 28(1 H, m), 7.40(1H, d, J=1. 5Hz), 7. 76(1H, d, J=7. 8Hz), 8.42(1H,d,J=5.9H 

z), 8. 76(1H,s). 
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(43c) 2-7JUtf V-JU-5-

4 j\s)v<? n^y^im-^vi-n-i^y $vy-4—r j u) ̂  > -tz > TJ u * > T7 $ 
K 

L ten-(2,4-V * h ^ > VJU)-2- 7 JUtf • -5-* f JU-4 
-{[(is*, 2R*)-2-(]-*^)\y-]W-£yV-)\y-b-^ )\y)v^n^y^)\y^^v}-n 
-(£\J$Vy-4-^)\y)^<y-\zyX)\y^yy$ K(0.20g,0.34mmoL)N K'Jxf 

JU:>^>(0. 10ml_)N h 'J PMI(0. 50mL)S.t/y^PPP<^>(4. 0mL)^ 

tl§Eltl=rt](0.16 

g, 98%) £tefe:P^,iU7 7 LT?#fc0 

1H-NMR(500MHz,CDCl3) 8 ppm: 1. 73-1. 93(4H, m), 2.18-2. 34(2H, m), 2. 21(3H, s), 3 

. 41 (1H, dt, J=4.4,7. 8Hz), 3. 84(3H, s), 4. 62-4. 65(1 H, m), 6. 04(1 H, d, J=1. 5Hz), 

6.44(1 H, d, J=11. 7Hz), 7. 24-7. 25(1 H, m), 7. 39(1 H, d, J=2. 0Hz), 7. 75(1 H, d, J=7. 

8Hz), 8.41 (1H, d, J=5. 9Hz),8.86(1H,brs). 

MS(ESI)m/z:432[M+H]+. 

[0270] (^»IJ4 4) 2-7M P-4-{[(1S%2R=s)-2-(1-p<5l>iU-1H-t0^V->iU-5-

4 )\,)vt>u^*:>JU] tf *>}-N-(tf u $vy-4-^ij\y)*y-tf>TJUyy$ 
K 

[0271] [<ft62] 

[0272] (44a) N-(2,4-^p< h *V ̂ <y V )l>)-2~7 M P-4-{[(1S*, 2R*)-2-(1-p< fJU 

-1H- tf ̂  V-)U-5-1- JU) *> 0 P ̂  ̂  *>)U] tf ^ *>}-N - (tf <J < V >-4- -f JU) ^ 

y-ti yzjisfcyy< K 

^MJ29a-e^jt L/cN-(2,4-^h ̂ rV^yVJU)-2f4-V7 JUtf P-N-( tf 

'J <Vy-4—fJU)/<yifyXJU^yT< K(0.40g,0. 95mmoL)N ^MM4aXM 

3s L /c (1S*, 2R*)-2-(1-p< y—JU-5-^f J[/)VC P^^r+fy —JU(0. 
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17g, 0. 95mmoL)% K 'J 7A(63% ; 0. 040g, 1. 14mmo L)&t/DMF(4. 8mL) £ 

tl§Eltl=rt](489m 

g,89D^rnQy^JlsyrXt Lxmtco 
1H-NMR(500MHz,CDCl3) 8 ppm: 1. 25-1. 63(4H, m), 1. 86-1. 88(1H, m), 1. 93-1. 95(1H 

,m),2.03-2.06(1H,m),2.24-2.26(1H,m),2.91-2.96(1H,m),3.77(3H,s),3.79(3 

H, s), 3. 88(3H, s), 4.13-4.18(1 H, m), 5. 23(2H, s), 5. 99(1 H, d, J=2. 0Hz), 6. 39-6. 

44(3H, m), 6. 58(1 H, dd, J=2. 0,8. 8Hz), 7. 20(2H, dd, J=8. 3,11. 2Hz), 7. 34(1 H, d, J 

=2. 0Hz), 7. 86(1 H, t, J=8. 3Hz), 8.42(1H, d,J=5.9Hz),8.75(1H,s). 

(44b) 2-7JUtf P-4-{[(1S*,2R=s)-2-(1-p<5l>iU-1H-t0^ V-JU-5-^ JU) ̂  

• ̂  ̂  VJIy] tf ^ } -N- ( tf 'J < V y-A-^i JU) ^ > -tz > 7JU* > T $ K 

mMJ44a-e^3t L ten-(2,4-y * s *2/> yJU)-2-7 tf • -4-{[ (1 S*, 2R 

*)"2- (1 - f JU-1H- tf =7 V~ J1/-5-1-JU) 0 • ̂  ̂  JU] tf ^ }-N - ( bf 'J < V 

y-4 -^JU)^y-tfyXJU7^yy< K(0.49g,0.84mmoL)N K 'J ifJk>7>(0. 

67mL)% h U 7JUtf PM£(0.84mL)&t/:>^ P Pp< ^ >(8.4mL)£ffll\ 

mmzmi; T (3i8mg,88%) 
Lxmtz0 

1H-NMR(400MHz,CD30D) 8 ppm: 1. 25-1. 74(4H, m), 1. 81-1. 90(2H,m),1.97-2.02(1H 

, m), 2. 21-2. 24(1 H, m), 3. 02-3. 08(1H, m), 3. 84(3H, s), 4.42(1H, dt,J=3.9,10.2H 

z), 6.12(1 H, d, J=2.4Hz), 6. 69(1 H, dd, J=2.4,12. 5Hz), 6. 74(1 H, dd, J=2. 7, 9. 0Hz 

), 7. 03(1 H, dd, J=1. 2, 6. 3Hz), 7. 24(1 H, d, J=1. 6Hz), 7. 84(1 H, t, J=8. 6Hz), 8. 30( 

1H, d, J=6. 3Hz), 8. 85(1H,d,J=2.0Hz). 

MS(ESI)m/z:432[M+H]+. 

[0273] (^»IJ4 5) 4-{[(1S*,2R*)-2-(1-xfJU-1H-tf^V-,'U-5-l',iUh>^P 

^ ̂  J\y] tf } -2- 7 Jl>tf P -N- (tf 'J < V >-4—f JU) ̂  y if y X)\sfc > y $ 

K 

[0274] 



WO 2013/118854 123 PCT/JP2013/052985 

[<ft63] 

[0275] (45a) N-(2,4-^p< K^>^>y»-4-{[(1S*,2R*)-2-(1-x5l,iU-1H-tf^V 

— ;U-5—r )\s)W P^^>,IU]tf )\s^ P-N-( tf'J $ if >-4—r JU)^ 

^»J29a-e^ L/cN-(2,4-^p< K ^>^>y»-2,4-V 7 JUtf P-N-( tf 

•J $y>-4-^;U)^>-tz>X;U/1-N>77$ K (0.40g, 0. 95mmo L)% 

^L/c(1S*, 2R*)-2-(1-x5l>iU-1H-to^V->iU-5-l'>iU)^^P^^Hty->'K0. 

18g, 0. 95mmoL)% K 'J 7A(63% ; 0. 040g, 1. 14mmo l)&t/DMF(4. 8mL) £ 

tl§Eltl=rt](506. 

4mg,90)0£&fetf UTt#/c0 

1H-NMR(500MHz,CDCl3) 8 ppm: 1. 36-1. 50(3H, m), 1.44(3H, t, J=6. 8Hz), 1. 57-1. 62 

(1H,m), 1.85-1. 88(1 H,m), 1.93-1. 94(1 H,m), 2. 02-2. 05(1 H,m), 2. 22-2. 28(1 H,m 

),2.91-2.96(1H,m),3.76(3H,s),3.79(3H,s),4.10-4.28(3H,m),5.23(2H,s),5. 

98(1 H, d, J=2. 0Hz), 6. 39-6.44(3H, m), 6. 58(1 H, dd, J=2.4,8. 8Hz), 7. 21 (2H, dd, J 

=8. 3,13. 2Hz), 7. 36(1 H, d, J=2. 0Hz), 7. 86(1 H, t, J=8. 3Hz), 8.42(1 H, d, J=5. 9Hz) 

, 8. 75(1H,s). 

(45b) 4-{[(1S*,2R*)-2-(1-xf JU-1H-tf^ )\s)V P^^>JU] 

tf *>}-2-7 JUtf P -N-(tf 'J $ >-4—T JU) ̂  > -tz > TJU* > T7 $ K 

^»J45a-eii^ L fcN-(2,4-*>** S **>Ml/)-4-{[(1 S*, 2R*)-2-(1 -X 

f;u-i H- tf =? V—;u-5—r JU) *> £ p^^->;u]tf ̂ ->}-2-7>'Utf P-N-( tf 'j < 
V y-4-4 JU) ̂  >-tz y y $ K(0. 51g, 0. 85mmo L)% K'Jx51>/Ui>;7>( 

0. 68mL)% K 'J 7JUtf PM£(0. 85mL)&t/:y^ P P ^ >(8. 5mL)£ffil\ ^ 

»J1b^^i;TJ5^t/^MlI^tT9 y, HIE'fb'n t)(333.4mg, 88%) 

zm&mfat Lrmtco 
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1H-NMR(400MHz,CD30D) 8 ppm: 1. 29-1. 73(4H, m), 1. 37(3H, t, J=7.4Hz),1.81-1.90 

(2H,m),1.97-2.01(1H,m),2.22-2.26(1H,m),3.00-3.07(1H,m),4.07-4. 18(1H, m 

), 4. 23-4. 31 (1H, m), 4.46(1 H, dt, J=3. 9,10. 2Hz), 6.12(1 H, d, J=2. 0Hz), 6. 67(1 H 

, dd, J=2.4,12. 5Hz), 6. 73(1 H, dd, J=2.4, 9. 0Hz), 7. 04(1 H, dd, J=1. 2, 6. 3Hz), 7. 2 

8(1 H, d, J=2.4Hz), 7. 84(1 H, t, J=8. 6Hz), 8. 30(1 H, d, J=6. 3Hz), 8. 55(1 H, s). 

MS(ESI)m/z:446[M+H]+. 

[0276] (^»IJ4 6) 2,6-^7M P-4-{[(1S*, 2R*)-2-(1-p< f JU-1H-tf ̂  V-JU 

-5—T )\>)5s9 P^^>,IU]tf ̂ :>}-N-( tf'J $ Vy-4 

y< K 

[0277] [fc64] 

[0278] (46a) N-(2,4-^p< K is)\s)-2, 6-*/ 7JUtf P-4-{[(1S*, 2R*)-2-(1-p< 

f;U-1H- tf =? V-)U-5-1-)U) 0 P ̂  ̂  )U] tf ^ }-N - (tf <J < V y-4- -f )U 

^»J27a-e^L/cN-(2,4-yp< K yV)l>)-l, 4, 6- h 'J 7JUtf P-N-

(tf 'J < V y-4-'r JU)^<y-\zyXJ[y^yy$ K(0.19g, 0.43mmol)N ^IMJ4a_e 

i^iL/c(1S*, 2R*)-2-(1-p< -fJU-IH-tf ̂ x/—JU-5-^ p/v^p+f J —JU( 

0. 080g, 0.45mmo L)% K 'J 0 A (63% ; 0. 030g, 0. 79mmo L)S.t/DMF (5mL) 

i2g,48D^m^y^j^yy^t LTmtc0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 38-1. 67(4H, m), 1. 86-1. 88(1H, m), 1. 94-1. 95(1H 

,m),2.03-2.06(1H,m),2.22-2.24(1H,m),2.90-2.95(1H,m),3.77(3H,s),3.81(3 

H, s), 3. 86(3H, s), 4.10-4.15(1H, m), 5. 24(2H, s), 5. 99(1H, d, J=2. 0Hz), 6. 29(2H 

, d, J=10. 7Hz), 6.40-6.44(2H, m), 7.14(1 H, dd, J=1. 0, 5. 9Hz), 7. 21 (1H, d, J=8. 3H 

z), 7. 34(1 H, d, J=2. 0Hz), 8.44(1 H, d, J=5. 9Hz), 8. 78(1 H, s). 
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(46b) 2, 6-V'D P-4-{[(1S*, 2R*)-2-(1-p< x/—Jly-5-^f)[/) 

VO p^^Ji^tf^>}-N-(t°'j $Vy-4—< j\s)s<y-\zyx)\s7$sy7$ K 

^MJ46a-e^jt Lten-(2,4-V* b-^V^y VJU)-2, 6-V7 JUtf P -4-{[ (1 

S*, 2R*)-2-(1-p< V-JU-5-^ JU) *> p^^>ju]tf **>}-N-( tf 

'J <Vy-4—fJU)/<yifyXJU^yT< K(0.12g,0.21mmol)N h 'J ifJk> 

^>(0.10ml_)N K 'J DM PMI(0. 5QmL)%Z?V <7 an * 5> y (2. 0mL)£ffil\ 

s HIE'fb'n t) (0. 030g, 3 

LT?#fc„ 
1H-NMR(400MHz,CDCl3) 8 ppm: 1. 38-1. 65(4H, m), 1. 85-1. 88(1H, m), 1. 93-1. 95(1H 

,m),2.03-2.08(1H,m),2.22-2.24(1H,m),2.89-2.96(1H,m),3.86(3H,s),4.09-4 

. 15(1 H, m), 6. 00(1 H, d, J=2. 0Hz), 6. 32(2H, d, J=10. 6Hz), 7. 34(1 H, d, J=2. 0Hz), 7 

. 41 (1H, d, J=6. 7Hz), 8.41 (1H, d, J=6. 3Hz), 8. 80 (1H, s). 

MS(ESI)m/z:450[M+H]+. 

[0279] (^»IJ4 7) 4-{[(1S*,2R*)-5,5-y7JUtf P-2-(1-p< f JU-1H-L°^ V-JU 

-5—T )\/)V0 P^^>,IU]tf 5rV}-2, b~VDM P-N-( bf'J $ V >-4—f JU)^ 

>-tz K 

[0280] [<fb65] 

[0281] (47a) 5-(4,4-*>* DM P *> 0 P^iM-i >-W J\y)-]~* fJU-1 H-

V-JU 

5-3 — K-l-^f^U-IH-t0^ V-;U(1.90g,9. MmmoL), 2-(4,4-V DM P 

0 P -X >-1 ->T )\y)~4,4, 5, 5-jh7^ fJU-1, 3, 2-V tf ^rt/fP =7 

y (1. 00g, 4.10mmoL)% f h ( K 'J D JL—JIs/frXD -i y)J^=?V^7 A(0) (2 

40mg, 0. 208mmoL)% 7 A(2. 70g, 8. 29mmoL), 1,4-^tf ̂ Ht>(10mL)& 

£/7.K(5niL)£ffll\ ZtlZ£ yN *1 

§Elb£t) (767mg, 94%) % tefetf L T %tz0 
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1H-NMR(500MHz,CDCL3) 8 ppm:2.13-2. 22(2H, m), 2. 56-2. 60(2H,m),2.73(2H,t,J= 

14. 2Hz), 3. 86(3H, s), 5. 73(1 H, brs), 6.14(1 H, d, J=2. 0Hz), 7.42(1 H, d, J=2. 0Hz) 

(47b) (1S*,2R*)-5,5-y7JUtf P-2-(1-p< f JU-1H-L°^ V-JU-5-^ JU) ̂  

— )\y 

^MJ47a"eii^L/c5-(4,4-V 7JUtf P :> 0 P's^f+M-X >-1—f JU)-1-

^f;U-1H-t°^ V-;K767mg,3.87mmoL)N #=? >-THF|gfr (0. 95M ; 12. 2mL, 11 

. 6mmo L)% V ̂  K 'J 7 AHTKffitlO. 20g, 7. 80mmo L)% THF(4.0m 

L)&t/7K(8.0mL)£ffll\ ^»J33b^^i;TJ5^t/^MlI^tT9 

y, ^IIE^$(148mg,18%)^tefe^^;u(>: LTt#/c0 

1H-NMR(500MHz,CDC l3) 8 ppm: 1. 68-1. 95(4H, m), 2. 16-2. 21(1H,m),2.51-2.57(1H 

, m), 2. 61-2. 66(1H, m), 3. 76-3. 83(1H, m), 3. 80(3H,s),3.89(1H,brs),6.02(1H,d 

, J=2.0Hz),7.26(1H,d, J=1.5Hz). 

(47c) 4-{[(1S*,2R*)-5,5-y7JUtf P-2-(1-p< f JU-1H-L°^ V-JU-5-^ JU) 

V V n^*v )\s~\^ *V} -N- (2,4-V * h-^V^y V }\y) -2, 5-y 7 JUtf P -N- ( 

^»lJ14b-e^L/cN-(2,4-yp< \-^-V^<yV)\y)-2,4, 5- K 'J 7JUtf P-N-

(fcf'J K (160mg, 0. 364mmo L)% MM® U47b 

L tz (1 S*, 2R*)-5, 5-*>* 7 P -2-(1 -p< f JU-1 H- V-JU-5-<{ )1>)V 

0 P^^r+fy — JU(76mg, 0. 351mmoL)% 7kMifc1~ K 'J 7 A(63% ; 40mg, 1. 05mmoL 

) & tfDMF (2. 0mL) l\ ^»J1 alzm IS T9 £ £ Id <J 

, Lrmtz0 

1H-NMR(500MHz, CDC L3) 8 ppm: 1. 92-2. 12(4H, m), 2. 29-2. 33(1 H, m), 2. 71-2. 77(1 H 

,m),3.07-3.12(1H,m),3.77(3H,s),3.78(3H,s),3.92(3H,s),4.32(1H,dt,J=4.9 

, 10.7Hz),5.19(1 H, d, J=17.1Hz), 5. 23(1 H, d, J=17.1 Hz), 6. 07(1 H, d, J=2. 0Hz), 6 

. 39-6.44(3H, m), 7.15-7.19(2H, m), 7. 36(1 H, d, J=2. 0Hz), 7. 71 (1H, dd, J=6.4, 9. 

8Hz), 8.46(1H, d, J=5. 9Hz),8.78(1H,s). 

(47d) 4-{[(1S*,2R*)-5,5-y7JUtf P-2-(1-p< f;U-1H-V-JU-5-^ JU) 
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0 • ̂  V)H tf *>} -2, b~V 7 JUtf • -N- (tf 'J $ >-4—f JU) * > "tf > X 

JU/1N>:P$ K 

L/c4-{[(1S*, 2R*)-5, 5-V7)ltf • •-2-(1 -f )l>~ 1H- tf =? 

V—)U-5—r ;U) */ 0 • ̂  */)U] tf */} -N- (2,4- ̂  K *> •^ > V)U) -2, 5-

y 7 JUtf • -N-(tf 'J $ y y-4->f JU) ̂  > -tz > 7JU* > T7 $ K (212mg, 0. 334mmo 

L)% K 'J xf;Ui>^>(0.30mL)N K 'J 7JUtf PM£(3. 0mL);&tf$/ 0 • • * $ 

>(3.0mL)£ffll\ tl§E 

Lrmtc0 

1H-NMR(500MHz,DMS0-d6) 8 ppm: 1. 36-1. 77(1 H, m), 1. 96-2. 28(4H, m),2.64-2.71( 

1H, m), 3. 35-3.40(1 H, m), 3. 79(3H, s), 4. 71 (1H, dt, J=4.4,10.7Hz),6.19(1 H, d, J 

=1. 5Hz), 6. 94(1 H, brs), 7.12-7.16(1H,m),7.18(1 H, d, J=2. 0Hz), 7. 61-7. 64(1 H, 

m), 8. 24(1 H, brs), 8. 56(1 H, s). 

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

[0282] (^MJ4 8) 5-^7 P P-2-7JUtf P-4-{[(1S*, 2R*)-2-(1-p< fJU-1H-tf ̂  

V—;U-5—r )\s)V<7 P^^>,IU]tf ̂ >}-N-(tf 'J $ V >-4—f ju^y-tf yx 

JU/1N>:P$ K 

[0283] [<fb66] 

[0284] (48a) 5-^7 p p-N-(2,4-V* K ^V^<y V J\y)-2-y )\y^ P-4-{[(1S*, 2R*)-2-

(1 - f Ju-1H- tf =7 V~ J1/-5-1-JU) *> 0 P ̂  ̂  *> JU] tf ^ *>}-N - (tf 'J < V y-4 

-'(ju)s<y-tzyxju^yy< K 
^MJ20a-e^jt L^C5-^7 p p-N-(2,4-V * I-*V<<y V)l>)-2,4-V7)l>J 

P-N-( tf 'J $ V y-4-^)[/) s<y My X )[/i^y 7 $ K(0.234g,0. 513mmoL)N 4a 

"e^L/c(1S% 2R*)-2-(1-p< -fJU-IH-tf ̂  x/—JU-5-^ JU)V^ P^^r+f J — 

JU(0.116g, 0. 644mmo L) K 'J 0 A (63% ; 0. 023g, 0. 600mmoL)S.t/DMF(2m 
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0.273g,86)0£tte@<*£ LT%tc0 

1H-NMR(400MHz,CDC L3) 8 ppm: 1. 40-1. 68(4H, m), 1. 85-1. 97(2H,m),2.04-2.10(1H 

, m), 2.18-2. 23(1H, m), 3. 02-3. 09(1H, m), 3. 76(3H,s),3.76(3H,s),3.93(3H,s), 

4. 09-4.17(1 H, m), 5. 21 (2H, s), 6. 03(1H, d, J=2. 0Hz), 6. 38-6.45(3H,m),7.17-7. 

22(2H, m), 7. 35(1 H, d, J=2. 0Hz), 7. 92(1H, d, J=7.4Hz),8.46(1H,d,J=5.9Hz),8.7 

9(1H,d, J=1.2Hz). 

(48b) 5-^7 p p-2-7JUtf P-4-{[(1S*,2R*)-2-(1-p< fJU-1 H- tf yx/—JU-5-

-i )1>)V 9 VJIs] tf } -N- (tf <J < V >-4—f Jls) * > if > 7JU Jfc > T $ 

-{[(IS*, 2R*)-2-(1-p<f JU-IH-tf^V-JU-S-^JUh^P's^JUltf ̂ >}-N 

JU:>^>(0. 168mL, 1.05mmoL)N h 'J DM PMI(3. 4mL)J&X?V0 P P * $ > 

(3.4mL)£ffll\ tllElb 

£$l(0.148g,72)0£tte@<*£ UTt#/c0 

1H-NMR(400MHz,CDC L3) 8 ppm: 1. 36-1. 70(4H, m), 1. 85-1. 96(2H,m),2.03-2.11(1H 

, m), 2.18-2. 23(1 H, m), 3. 01-3. 09(1 H, m), 3. 93(3H, s), 4. 09-4.17(1 H, m), 6. 03(1 

H, d, J=2. 0Hz), 6. 47(1 H, d, J=11. 7Hz), 7. 23-7. 27(1 H, m), 7. 34(1 H, d, J=2. 0Hz), 7 

. 94(1 H, d, J=7. 8Hz), 8. 39(1 H, d, J=6. 3Hz), 8. 81 (1H, s). 

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

[0285] (^»IJ4 9) 2,b-V7M P-4-{[(1S*, 2R*)-2-(1-p< fJU-ILW 

JU-5—r )\s)v<7 P^^>,IU]tf ^>}-N-(tf 'J $ V >-4—f J\y)^<yif >7JU/1N 

> K 

[0286] [<fb67] 

K 

^»J48a-e^L/c5-^ p n-U-(2,4~V* -2-7>/Utf P-4 
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[0287] (49a) 2-(1-* fJU-1 H->T $ ? V-JU-5-^ JU) 0 P's *"9-2-1 >-1-tf > 

(6-tf 5rsJV0 P^+f-1-X>-W,iU)/1-N^It(J. Org. Chem. 2011, 76, 

3946-3959 ; 790mg, 5. 65mmoL)% 5-7" P ̂ E-1-^ $ ̂  SJ—JU(910mg, 5 

. 65mmoL)% K K 'J 7 x ~ 7 -f >)/"\7^'^A(0) (326mg, 0. 282 

mmoL)% j^I|-tz^A(4.00g, 12.3mmoL)N 1,4-vtf>(10ml_)&t/7.K(5mL) 

tllElblirt] (8 

0mg,8%)£*|fetf -f LTt#/c0 

1H-NMR(500MHz,CDC L3) 8 ppm:2. 10-2. 17(2H, m), 2. 54-2. 60(4H,m),3.46(3H,s),6 

. 92(1 H, d, J=1. 0Hz),7. 10(1 H, t, J=4. 4Hz), 7. 44(1 H, s). 

(49b) 2-(1-p< ^^U-1H—T )\s)ist>U^*V J ~)\s 

^MJ49a-e^jt L/c2-(1-p< f JU-1LW $ ^ V-JU-5-^ p/s^Ht-

2-X >-1 -tf > (80mg, 0. 454mmo L) CD * $ J -JU(2. 0mL);#^C^;m"e7.K^b* 

K 'J 0 A(50mg, 1. 32mmo L) ^ W Ltz0 

A7K;#^(20mL)^JPxT^ VO P P ^ >(50 

mL)-effltm^ K 'J OA-emg, MJBIisLitfetf -fJU® 
^IlE-fb-n t)(50mg, 61%) £trans/cis=2:1 CD ;]!"•$)£: LT%tza 

(49c) N-(2,4-V * V^rV^<yV)\y)-l,b-VD M P-4-{[(1S*, 2R*)-2-(1-p< 

f) u-1H-1- $ $ y - J U-5-1-) U) *> 0 P ̂  * *>) U ] tf * *>} -N - (tf <J < V >-4- -f 

ju)^<y-tzyzju7isy7< K 

»$lJ14bTi^L/cN-(2,4-yp< \-^rV^<yV)\y)-2,4, 5- K 'J 7JUtf P-N-

(tf <J <Vy-4—f )\y)^yizyx)\y^yy< K(120mg,0.273mmol)N ^^J49b 

L tz 2" (1 - f) U-1H-1- $ y y-J U-5-1- J U) *> 0 P ̂  *tt y - J U( 50mg, 

0. 277mmo L)% 7kMiti~ K 'J 0 A (63% ; 40mg, 1. 05mmo L)S.t/DMF (2. 0mL) 

s HIE'fb'n $)(46mg,28% 

Lrmtzo 
1H-NMR(500MHz,CDCL3) 8ppm: 1. 38-1. 53(3H, m), 1. 68-1. 77(1H, m), 1. 88-1. 95(2H 

,m),2.06-2.24(2H,m),2.85-2.90(1H,m),3.66(3H,s),3.77(3H,s),3.78(3H,s), 

4. 03-4. 08(1 H, m), 5.19(1H, d, J=16. 6Hz), 5. 24(1 H, d, J=16. 6Hz), 6. 39-6.41 (2H, 
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m), 6.47(1 H, dd, J=6.4,11. 2Hz), 6. 85(1 H, s), 7.16-7. 20(2H, m), 7. 29(1 H, s), 7. 6 

8(1 H, dd, J=6.4, 9. 8Hz), 8.45(1 H, d, J=5. 9Hz), 8. 78(1 H, s). 

(49d) l=l-4-{[(1S*, 2R*)-2-(1-p< ^^U-1H—T $ ^V-JU-5-^ JU 

P^*:>JU]tf*:>}-N-(L°'J $^>-4—f K 

^MJ49c-e^jt L/cN-(2,4-y h 5-^7J^P-4-{[(1 

S*, 2R-)-2-(1-p< ^>IU-1H—r *^>}-N-( 

fcf'J K (46mg, 0. 0767mmo L)% h 'J ifJl/ 

Vy>(0.10mL)% K 'J DM PMI(1.0mL)% V 0 P P * $ > (1. 0mL) l\ 

s tl§Eltl=rt](33mg,96% 

Lxmtz0 
1H-NMR(400MHz, DMS0-d6) 8 ppm: 1. 34-1. 83(6H, m), 1. 95-1. 99(1 H, m), 2.19-2. 22( 

1H,m),3.11-3.16(1 H, m), 3. 84(3H, s), 4.49(1 H, dt, J=3. 5,10. 2Hz), 6. 94(1 H, d, J 

=6. 3Hz), 7. 32(1 H, dd, J=3.1,11. 7Hz), 7.45(1 H, s), 7. 65(1 H, dd, J=6. 7,10. 6Hz), 

8. 23(1 H, d, J=6. 6Hz), 8. 56(1 H, s), 8. 71 (1H, brs). 

MS(ESI)m/z:448[M-H]-. 

[0288] (^»IJ5 0) 4-{[(1S*, 2R*)-2-(1-x5l>/U-1H-tf;7x/—v/U-5-^ J[/)VC P 

*^>}-2, Q-V7M P-N-(L°'J $^>-4-

K 

[0289] [<fb68] 

O 
Lk. N *N 

H 

r y 

[0290] (50a) N-(2,4-^p< K*^>y»-4-{[(1S*,2R*)-2-(1-x5l,iU-1H-bf.=7V 

—JU-5—r )\>)V9 *i/}-2, Q-V7M P-N-( bf'J $ Vy-4-4 

^Wmi*X$HkLtz\\-{2,4-i> * K*^^>^;U)-2,4,6- K 'J DM P-N-

(tf ij $y>-4-^;U)^>-tz>X;U/1-N>77$ K (311mg, 0. 703mmoL)% ^5jS0!l37a 
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2R*)-2-(1-xfJU-1H-tf^V-,'U-5-l',iUh>^P^>^y-

JU(127mg,0.703mmoL)N K >J 5^(63% ; 35. 1mg, 0. 921mmol)&t/DMF(5 

.0mL)£ffll\ tl§Eltl=r 

M23]mg, bb%)%m&X 4 )\s£ LT%tz0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 38(3H, t, J=7. 3Hz), 1. 73-1. 95(4H, m), 2.18-2.31 

(2H, m), 3. 36(1H, dt, J=4. 9,8. 3Hz), 3. 77(3H,s),3.82(3H,s),4.09-4.15(2H,m), 

4. 62-4. 65(1 H, m), 5. 26(2H, s), 6. 03(1H, d, J=2. 0Hz), 6.37-6.44(4H,m),7.16(1H 

, dd, J=1. 0, 5. 9Hz), 7. 22(1 H, d, J=8. 3Hz), 7.44(1 H, d, J=2. 0Hz), 8.44(1 H, d, J=5. 

9Hz), 8. 78(1H,s). 

(50b) 4-{[(1S*,2R*)-2-(1-xf JU-1H-tf^ V-JU-5-^,iUh>^ P'OfJU] 

tf * }-2,6-y 7 jutf P -N-(tf u $ v >-4—r j\y) ̂  > -tf > TJU* > y $ K 
^MJ50a-e^jt L fcN-(2,4-*>* K * $/•^ > VJU)-4-{[ (1S*, 2R*)-2-(1 -x 

JU-1H- tf =7 V—)u-5—r)U) 0 P ̂  )U] tf * *>} -2, 6- y 7JU tf P -N - (tf 

'J $ V y-4-^ )[/)^<y-\iy XJi/fcyy $ K(231mg, 0.385mmoL)% K 'J x-^JU'v 

^>(0.20mL)% K 'J 7>/Utf PM|(2. 0mL)S.t/y^PPP<^>(2. 0mL)^ffil\ 

s J£§E<b£$l(151mg,87 

%)^lfe7^U7?7^: LTt#/co 
1H-NMR(500MHz,CDC L3) 8ppm: 1. 38(3H, t, J=7. 3Hz), 1. 71-1. 77(1H,m),1.84-1.95 

(3H, m), 2.17-2. 32(2H, m), 3. 37(1H, dt, J=4. 9,8. 3Hz), 4. 09-4.18(2H,m),4.61-4 

. 64(1 H, m), 6. 02(1 H, d, J=2. 0Hz), 6.41 (2H, d, J=10. 7Hz), 7.40(1 H, d, J=5. 9Hz), 7 

. 43(1H, d, J=2. 0Hz), 8.42(1H,d,J=6.4Hz),8.86(1H,s). 

MS(ESI)m/z:450[M+H]+. 

[0291] (^»IJ5 1) 2,3-^7JUtf P-4-{[(1S*, 2R*)-2-(1-p< f JU-1H-tf ̂  V-JU 

-5—T)1>)V9 P^7°51>'U]tf *:>}-N-(tf 'J < Vy-4—f JU)^>-tz>7JU/lN> 

K 

[0292] 
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[<ft69] 

0 a 
Vk ii-

{ 
-/' ' o 

\ .-J H-

[0293] (51a) N-(2,4-^p< K *V<y V )\s)~2,3-*>*7JUtf p-4-{[(1S*, 2R*)-2-(1-p« 

f; U-1H- tf 7 V - J U-5- -f J U) *> ? p /S 7°f; U ] tf * *>}-N - (tf 'J < V >-4- -f J U 

^»J30a-e^L/cN-(2,4-yp< h*^>y»-2,3,4- K 'J DM P-N-

(tf >J $y>-4-^;U)^>-tz>X;U/1-N>77$ K (201 mg, 0.457mmoL)% ^fife$iJ9a 

x£i& Ltd 1 s«, 2R«)-2-d - ^;u-i H- tf ̂  V-;u-5->r juh>^p^7°^y-
JU(84.5mg,0.585mmoL)% TK^bf K 'J 63% ; 24. 9mg, 0. 654mmoL)S.£/DMF( 

3.0mL)£ffll\ tllElb 

n*^(190mg, 72%) £Mfetf -f JU £: LT?#fc0 

1H-NMR(500MHz, CDCL3) 8 ppm: 1. 60-2. 00(10H, m), 3. 23(1 H, dt, J=2. 9, 9. 3Hz), 3. 7 

7(3H, s), 3. 78(3H, s), 3. 89(3H, s), 4.45-4.49(1H, m), 5. 20(1H, d, J=17.1Hz),5.2 

5(1 H, d, J=16. 6Hz), 6. 02(1 H, d, J=2. 0Hz), 6.40-6.41 (2H, m), 6. 53(1 H, t, J=8. 3Hz 

), 7.19(2H, d, J=8. 3Hz), 7. 33(1 H, d, J=1. 5Hz), 7. 66(1 H, t, J=9. 3Hz), 8.44(1 H, d, 

J=5. 9Hz), 8. 76(1H,s). 

(51b) 2,3-^7JUtf P-4-{[(1S% 2R*)-2-(1-p< ^7U-1H-tf ̂  V—7U-5—T 7U) 

VO p^7°51>'U]tf *$/}-N-(tf 'j < Vy-4-'r )\/)^<yifyxMsyy$ K 

»$|J51 aX^it Ltzli-(2,4-V* b-^V^y VJ\A~2,3-V7 JUtf P-4-{[(1 

S*, 2R*)-2-(1-p« fJU-1 H- tf =7 V-JU-5->r JU) ^ P^y^^tf *$/}-N-( tf 

'J $ ̂  >-4-^ JU) ̂  >-tz >7JUtf\ yy K (190mg, 0. 310mmo L)% K 'J x-fJU'v 

7 y (0. 20mL)% K 'J 7JUtf PMI(2. QmDJ&tf*/? an * $ >(2. 0mL)£ffil\ 

s tl§Elbl=rt](102mg,71 

Lxmtz0 
1H-NMR(500MHz, CDCL3) 8 ppm: 1. 59-2. 00(10H, m), 3. 23(1 H, dt, J=2. 9, 9. 3Hz), 3. 8 
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8(3H, s), 4.44-4.48(1 H, m), 6. 03(1 H, s), 6. 55(1 H, t, J=7. 3Hz), 7. 27(1 H, d, J=6.4 

Hz), 7. 34(1 H, brs), 7. 65(1 H, t, J=7. 3Hz), 8. 35(1 H, d, J=6.4Hz), 8. 83(1 H, s). 

MS(ESI)m/z:464[M+H]+. 

[0294] (^»IJ5 2) 3-p< ^7U-4-{[(1S% 2R-)-2-(1-p< ̂ 7U-1H-V —7U-5—T 

j\s)v<? *:>}-N-(tf'j <Vy-4—fju)^yifyxju^yy< K 

[0295] [<fb70] 

[0296] (52a) N-(2,4-^p< h *V<yV)\s)-4-7M P-3-p< fJU-N-( tf 'J $ V >-4 

—()\s)s<yayx)\/fcy7$ K 

^»J14a-e^L/cN-(2,4-yp< K *V<yV)\s) tf 'J <Vy-4~7$y(59 

0mg, 2. 40mmoL)% 4-7JUtf P-3-p< ^JU^yifyXJUT^—JUC • 'J K(WO201007 

9443; 1000mg, 4. 79mmo L)% 1,4-V y+f tf^> 0 • [2. 2. 2]tf 0 $ >(537mg, 4. 79m 

moL)S.t/THF(20mL) ^MM^4blZ^ Z.tiZ 

J£§B<b£$l(598mg,50)0£ttetf LT%tz0 

1H-NMR(500MHz,CDCL3) 8 ppm:2. 28(3H, s), 3. 73(3H, s), 3. 78(3H, s), 5. 22(2H, s), 

6. 39-6.41 (2H, m), 7. 08(1H, t, J=8. 8Hz), 7.14(1H,d,J=7.8Hz),7.26-7.29(1H,m) 

, 7. 64(1 H, dd, J=2. 0, 6. 8Hz), 7. 70-7. 73(1 H, m), 8.48(1 H, d, J=5. 9Hz), 8. 83(1 H, s 

). 

(52b) N-(2,4-V * *VVJ\s)-3-*3-J\s-4-{WS*,2R*)-2-

H- tf =? V-;i/-5->r )\y) V 0 • ̂  > TJis] tf * *>}-N-( tf <J < V y-4-j )is) * y 

-tf yzjisfcyy< K 

£Mffl52aTm&LfcN-(2,4-V* h*V<yV)l>)-4-7)UJU-3-* T)ls-N 

-(bf'J<Vy-4-^fJU)/<yizyXJU7}\yT$. K(500mg, 1.20mmoL)% ^ijte$|]8a 

"e^L/c(1S% 2R*)-2-a-*^JU-1H-t°yV-Jly-5—f)\y)V^U^y^y-

JU(209nig, 1. 26mmoL)% K 'J 0 A(60% ; 71. 9mg, 1. 80mmoL)S.t/DMF(15m 
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356mg,53)0£tte@<*£ LT%tz0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 62-1. 96(4H, m), 2.18-2. 32(2H, m), 2.18(3H, s), 3 

.40(1H,dt,J=4.9,8.3Hz),3.75(3H,s),3.76(3H,s),3.82(3H,s),4.71-4.74(1H, 

m), 5. 23(2H, s), 6. 05(1 H, d, J=2. 0Hz), 6. 39(1 H, dd, J=2.4,10. 7Hz), 6.42(1 H, d, J 

=2. 0Hz), 6. 66(1 H, d, J=8. 8Hz), 7.13(1 H, d, J=8. 8Hz), 7. 33(1 H, dd, J=1. 0, 5. 9Hz) 

, 7. 37-7. 39(1 H, m), 7. 53(1 H, dd, J=1. 0,2.4Hz), 7. 65(1 H, dd, J=2.4,8. 8Hz), 8.42 

(1H, d, J=6.4Hz), 8. 78(1H, s). 

(52c) 3-*3LJl'-4-{[(1S\2R*)-2-(1-*^Jl'-1H-£0y V-JU~5—(JU)V<P • 

*:>}-N-(tf'J $y>-4-i';U)^>-tz>X>'U/lN>77$ K 

^MJ52b-e^jt LTzH-(2,4-V* b-^V^y V)[s)-3-* fJU-4-{[(IS*,2R*) 

-2- (1 - f J U-1H- tf =7 V ~ J U-5-1- J U) 0 • ̂  f J U ] tf * }-N - (tf 'J < V 

y-4-<i J[/)^y-\fy XJi/fcyy $ K(356mg, 0. 632mmoL)% K 'J Ji^JUV y > (0 

. 20mL)% h U 7JUtf PM£(1.0mL)&t/:y^PPp<^>(4. 0mL)£ffll\ 

mmzmLTKitAzfimmttfiommit^m2mg,68%)%m 
Lxmtz0 

1H-NMR(500MHz,CDCl3) 8 ppm: 1. 75-1. 93(4H, m), 2.17-2. 32(2H, m), 2. 22(3H, s), 3 

. 40(1 H, dt, J=4. 0,7. 8Hz), 3. 81 (3H, s), 4. 71-4. 74(1 H, m), 6. 05(1 H, d, J=2. 0Hz), 

6. 69(1 H, d, J=8. 8Hz), 7. 23(1 H, d, J=4.4Hz), 7.40(1 H, d, J=2. 0Hz), 7. 69-7. 73(2H 

, m), 8.46(1 H, d, J=5. 9Hz), 8. 81 (1H, s). 

MS(ESI)m/z:413[M+H]+. 

[0297] (^»IJ5 3) 2,5-i/'7JUtf P-4-{[(IS*, 2R*)-2-(tf 'J V >-4--f )\/)V 9 

P ̂  * VJIs] tf * :>} -N- (tf <J < V y-4-J JU) ̂  > -tz > 7JU * > T $ K 

[0298] [<fb71] 
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[0299] (53a) 4-V 0 P^*+M -x>-WJUtf 'J VVy 

4-7"P tf 'J W >^^7X^11^(0. 50g, 2. 09mmoL)N 2-:> 0 P^*+M-x 

>-W JU-4,4, 5, 5-jh7^ fJU-1,3,1-V tf +t/fP ̂  > (0.43g, 2. 09mmoL) 

% f h7 + X( h U 7 x-;U^\X7 -f >)/'\7^,5A(0) (0. 12g, 0. 10mmoL)% 

Il-tzA(1. 50g, 4. 59mmoL)% 1,4-^tf *Ht > (7. 0mL)&£/7.K(3. 5mL) £IN 

s tl§Eltl=rt](301mg, 9 

9)0£tte<@<*£ LT?#fc„ 
1H-NMR(400MHz,CDC l3) 8 ppm: 1. 67-1. 85(4H, m), 2. 27-2. 30(2H,m),2.36-2.40(2H 

, m), 6. 54-6. 56(1 H, m), 7. 35(1 H, dd, J=2.4, 5. 5Hz), 9. 07(1 H, dd, J=1. 2, 5. 5Hz), 9 

.25(1H,dd, J=1.2,2.7Hz). 

(53b) os*,2R*)-2-tf 'j yvy-4-j)isW ~Jls 
^MJ53a-e^jt L tz4-(V P^*^-1 -x >-W JU) tf 'J VV > (0.15g, 0 

. 94mmoL)CD V 0 PP^^>(9.4mL);#)^tC3-^ p P 76g, 3. 09mmo 

1)£7JC£~F;!]P;L J5J&5§&£^^40^£#Lfc„ 

PPp<^>)tCTi^®*14{b^;&IXl'JP&3\ K£t#/c0 %&(D 

X^°*:> — — y^JUCQx^ y — ;K3. 0mL);#>S£ 7X^1113 fi IN 70 

°C-e30|p^#L/co h?' 

^7-(-iz^vmmLs mmt&yt}(35mg,31%)zm&r^;u7^x^Lxm 
tz o 
1H-NMR(500MHz,CDC L3) 5 ppm: 1.31-1. 55(4H, m), 1. 80-1. 90(3H,m),2.15-2.17(1H 

, m), 2.46-2. 52(1 H, m), 3. 71 (1H, dt, J=4.4,10. 3Hz), 7. 35(1 H, dd, J=2.4, 5.4Hz), 

8. 96(1H, d, J=5.4Hz), 9. 01 (1H, s). 

(53c) N- (2,4- V * h * *>^ > V)U)-2, 5- V 7JU tf P -4- {[ (1S*, 2R*)-2- (tf 'J 

W y-4-'r )\y)V0 p^*:>ju]tf *:>}-N-(tf 'j < V y-4-'< )\s)s<y ifyx 

Ji/Tisyy^ K 

^»iJ14b-e^L/cN-(2,4-yp< K*^>^>y;U)-2,4,5- K 'J 7JUtf P-N-

(tf 'J <Vy-4—fJU)/<yifyXJU^yT< K(0. 04g,0. 08mmoL)N ^SjS0!l53b 

XMm. L tz (1S*, 2R*)-2- tf <J V V >-4--f JU *> 0 P ̂  * V J ~)K0. 01 g, 0. 08mm 
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oL)% 7XSllbf h U ^A(63% ; 5mg,0. 12mmol)&t/DMF(0.40mL)£ffll\ 

MzmVTKfcJkZf&WMZfj? Z t IZ J: y, J£§B<b£$l(44mg, 93 %)*m& 

7=E)\S7 7 7>£ LX%tco 
1H-NMR(500MHz,CDC l3) 8 ppm: 1. 46-1. 70(4H, m), 1. 90-1. 92(1H,m),1.96-2.05(2H 

, m), 2. 28-2. 31(1H, m), 2. 91-2. 97(1H, m), 3. 76(3H,s),3.77(3H,s),4.28(1H,dt, 

J=4.4,10. 3Hz), 5.18(1 H, d, J=17.1Hz), 5. 22(1 H, d, J=17.1 Hz), 6. 38-6.42(2H, m) 

, 6. 57(1 H, dd, J=6.4,11. 2Hz), 7.17-7.18(2H, m), 7. 35(1 H, dd, J=2. 0, 5.4Hz), 7. 6 

6(1 H, dd, J=6.8,10.3Hz),8.45(1H,d, J=5. 9Hz), 8. 77(1 H, s), 9. 08(1 H, d, J=5.4Hz 

), 9.15(1H, s). 

(53d) 2, 5-:^ • —4— {[(1S*, 2R*)-2-( tf 'J VVy-4-4 )\s)V 

;u]tf *:>}-N-(L°'J $y>-4-^ju)^>-tz>;uu/iN>:p$ K 
^»J53c-e^ L/cN-(2,4-y h 5-^7J^P-4-{[(1 

S% 2R*)-2-( 'J VVy-A-'i )\s)VO P^^>JU]tf ^>}-N-(L°'J $^>-4-^ 

J[/)^y-\fyXJ[/7tsyy$ K(0. 04g, 0. 07mmoL)% K 'J y y (0. 06mL)% 

K 'J PMI(0. 07mL)&t)^^ P Pp< ^ >(0.74mL)£ffll\ ^IMJIbtC 

muTKj&jBLtfmfuLmzfi? ztiz^v, ^iiE^^(30mg,94%) 

tl LTt#/c0 

1H-NMR(500MHz,DMS0-d6) 8 ppm: 1. 36-1. 63(4H, m), 1. 74-1. 88(3H, m), 2. 20-2. 23( 

1H, m), 2. 94-2. 98(1 H, m), 4. 86(1 H, dt, J=3. 9,10. 7Hz), 6. 84-7. 03(1 H, m), 7. 33(1 

H, brs), 7. 56(1 H, brs), 7. 61 (1H, dd, J=2.4, 5.4Hz), 8. 23(1 H, brs), 8. 55(1 H, s), 9 

. 06(1H, d, J=5.4Hz),9.21(1H,s). 

MS(ESI)m/z:448[M+H]+. 

[0300] (^»IJ5 4) 3-p<5l>iU-4-{[(1S%2R=s)-2-(1-p<5l>iU-1H-t0^V->iU-5-l' 

)\>)vo p^*f>;u]tf *i>}-N-(t0|j $vy-4-'(j^^yHyxjisfcyy^ K 

[0301] [<fb72] 

•Q, O |f 
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[0302] (54a) H-(2,4-V* h *V<yVM~3-* fJU-4-{[(1S*, 2R*)-2-(1-p< fJU-1 

H-tf ̂  V-JU-5-^ ;uh>^ p^*^>ju]tf *^>}-N-( tf <j < Vy-4-j M^<y 

-tz >TJU/1N>:P$ K 

£Mffl52aTm&LfcN-(2,4-V* h*i"OV)l>)-4-7)Ul-U-3-*?)l'-N 

<Vy-4—fJU)/<yifyXJU^yT< K(0.25g,0. 60mmoL)N ^MM4a 

"e^L/c(1S% 2R*)-2-(1-p< -fJU-IH-tf ̂ x/—JU-5-^ MV? p/v*+f J — 

Mid. 11g, 0. 63mmoL)% 7kMiti~ K 'J 0 A(63% ; 0. 040g, 0. 90mmoL)S.t/DMF(10m 

79mg, 23%) 7 LT%tz0 

(54b) 3-p<5l>iU-4-{[(1S%2R=s)-2-(1-p<5l>iU-1H-tf^ V-^-b-^ MV • 

^ * VM tf * V} -N- (tf 'J $ $/ >-4->f M ̂  > "tz > 7JU* > T7 $ K 

^MJ54a-e^jt L fcN- (2,4-V * h * $/ •^ > V M-3- p< fJU-4- {[(IS*, 2R*) 

-2- (1 - p< f J U-1H- tf =7 V ~ J U-5-1-J U) *> 0 • ̂  * *> J U ] tf * *>}-N - (tf 'J < V 

y-4-'(M^y-tzyXJUTfsyy^ K(79mg,0.14mmoL)N h 'J ifJU^>7>(0.1 

mL)% h U 7JUtf PM£(1.0mL)&t/:y^PPp<^>(4. 0mL)£ffll\ ^MJ1b 

izmuTjxj&Rtfmmmzuvztizj:y, j£§B<b^$i(49mg,84)0£tte@ 
W£L LTt#/c0 

1H-NMR(500MHz,CDC t3) 8 ppm: 1. 38-1. 65(4H, m), 1. 85-1. 93(2H, m), 2. 05(3H, s), 2 

. 05-2. 07(1 H, m), 2. 24-2. 29(1H, m), 3. 00(1H, dt, J=3.4,9.8Hz),3.88(3H,s),4.2 

1-4. 26(1 H, m), 5. 98(1 H, d, J=2. 0Hz), 6. 71 (1H, d, J=8. 8Hz), 7. 21 (1H, brs), 7. 33( 

1H, s), 7. 62(1 H, brs), 7. 67(1 H, d, J=8. 3Hz), 8.47(1H, d, J=5. 9Hz), 8. 84(1 H, s). 

MS(ESI)m/z:427[M+H]+. 

[0303] (^»IJ5 5) 3-V7 y-4-{[(1S*, 2R*)-2-(1-p< fJU-IH-tf ̂ x/—JU-5-^ 

Mv<? p^7°51>'u]tf *^>}-N-(tf <j <vy-4-^M^yifyTsju^yy^ K 

[0304] [<fb73] 

0, O If^-N • [j 
r""\ r^v^r1-W*' 
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[0305] (55a) 3-V 7 J -N-(2,4-V * K ^rV^OVM-4-{[()S*, 2R*)-2-(1-p« fJU-1 

H-t°yx/—Jly-5-^JIy)V^U^70^)\y]^-^rV}-N-(t°'J < V>-4--fJl/)^<> 

-tz >ZJlsfc>7< K 

»$iJ26a'L tz3- T7 7 -N - (2,4- *>* K * *>^ > V JU) •-4- 7 JU tf • -N 

-(tf 'J $ V y-4-4 JU)^ yiz >7JUtf\ y 7 $ K(198mg, 0.46mmoL)% ^life^U9a 

Ltz( 1 s*, 2R*)-2-a - p< ^ ju-1 H- tf ̂  V-;i/-5->r juh>^p^7°^y-
JU(94. 1mg, 0. 48mmo L)% TK^bf K 'J ^7 A (60% ; 27. 7mg, 0. 69mmo L)S.t/DMF(10 

mL)£ffll\ tl§Elbl=rt] 

(195mg,70)0£tte@<*£ LT%tz0 

1H-NMR(400MHz,CDC t3) 8 ppm: 1. 58-1. 72(3H, m), 1. 75-1. 95(5H,m),1.97-2.02(1H 

, m), 1. 99(1H, d, J=4. 7Hz), 3. 30(1H, dt, J=2.4, 9. 0Hz),3.62(3H,s),3.79(3H,s), 

3. 94(3H, s), 4. 58(1 H, dd, J=5. 5, 9.4Hz), 5.11 (1H, d, J=16. 8Hz), 5.16(1 H, d, J=16 

. 8Hz), 6. 02(1 H, d, J=2. 0Hz), 6.41 (1H, dd, J=2.4,8. 2Hz), 6. 35(1 H, d, J=2.4Hz), 6 

. 74(1 H, d, J=9.4Hz), 7.12(1 H, d, J=6. 3Hz), 7.11 (1H, d, J=4. 3Hz), 7. 32(1 H, s), 7. 

87(1 H, d, J=2.4Hz), 8. 00(1 H, dd, J=2.4, 9. 0Hz), 8. 50(1 H, d, J=5. 9Hz), 8. 85(1 H, s 

). 

(55b) 3-V 7 J -4-{[(1S*, 2R*)-2-(1-p< fJU-1 H- tf =? V-JU-5-^ JU) VOU 

^ 7°^] tf * V} -N- (tf <J < V y-4-^i JU) ̂  > -tz > 7JU* > 7 $ K 

^»J55a-eii^ L tz3-V 7 J -N- (2,4-V * h * *>^ > VJU)-4- {[ (1S*, 2R*) 

-2- (1 - f J U-1H- tf =7 V ~ J U-5-1-J U) *> 0 • ̂  7°f J U ] tf * *>}-N - (tf 'J < V 

y-4--4 )[/)^<y-\iy XJi/fcyy $ K(195mg, 0.32mmoL)% h 'J Ji^JUV y y (0. 

10mL)% h U 7JUtf PM£(1.0mL)&t/:y^PPp<^>(4. 0mL)£ffll\ 

ibizmuTjxj&Rtfmmmzu? ztiz^v, ^iiE^^(i02mg, 7mzm& 
mwt LTmtz0 
1H-NMR(500MHz, CDC l3) 8 ppm: 1.55-1. 74(3H,m), 1.76-1. 95(5H,m), 1.96-2. 14(2H 

, m), 3. 30(1 H, dt, J=2. 7, 9. 2Hz), 3. 94(3H, s), 4. 58(1 H, dd, J=6.4,13. 2Hz), 6. 02( 

1H, d, J=2. 0Hz), 6. 81 (1H, d, J=9. 3Hz), 7.16(1 H, d, J=5. 9Hz), 7. 32(1 H, d, J=2. 0Hz 

), 7. 98(1 H, dd, J=2.4,8. 8Hz), 8. 07(1 H, s), 8.41 (1H, d, J=6.4Hz), 8. 78(1 H, brs). 
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MS(ESI)m/z:452[M+H]+. 

[0306] (^»IJ5 6) 3-^77y-4-{[(1S%2R=s)-2-(1-p<5l>iU-1H-t0^V->iU-5-l' 

)\>)vo p^*:>ju]tf **>}-N-(tf "j $Vy-4-'(K 

[0307] [<fb74] 

-i-r' 

b o r N 
v\ H j [ 

""N N 
ii H 

:0-^T 
CM 

[0308] (56a) 3-5/7 J -N-(2,4-V * h *^>yjU)-4-{[(1S*, 2R*)-2-(1-p< fJU-1 

H-tf ̂  V-JU-5-^;uh>^ p^*^>ju]tf *^>}-N-( tf 'j $yy-4-jJU)^> 

Hyxii/Tisyy^ K 

»$iJ26a'L tz3-$/ T7 7 -N - (2,4- V * K * *>^ > V JU) •-4- 7JUtf P -N 

-(tf 'J $y>-4-^;U)^>-tz>X;U/1-N>77$ K (0. 20g, 0.466mmo L)% ^^J4a 

"e^L/c(1S% 2R*)-2-(1-p< -fJU-IH-tf ̂ x/—JU-5-^ JU)V^ p^*+f J — 

JU(0. 084g, 0.466mmo L)% K 'J 0 A (63% ; 0. 027g, 0. 699mmo L)S.t/DMF ( 

3.0mL)£ffll\ tllElb 

&<&}(&. Q9Qg, 34%) ZM&T'EJUy 7 Zt LT%tz0 

1H-NMR(400MHz,CDCL3) 8 ppm: 1. 36-1. 68(4H, m), 1. 87-1. 90(1H, m), 1. 97-1. 99(1H 

,m),2.05-2.10(1H,m),2.20-2.24(1H,m),3.04-3.11(1H,m),3.63(3H,s),3.79(3 

H, s), 3. 95(3H, s), 4. 34(1 H, dt, J=3. 9,10. 2Hz), 5.10(1 H, d, J=16. 8Hz), 5.15(1 H, 

d, J=16. 0Hz), 6. 04(1 H, d, J=1. 6Hz), 6. 36(1 H, d, J=2.4Hz), 6.41 (1H, dd, J=2.4,8. 

2Hz), 6. 79(1 H, d, J=9. 0Hz), 7. 09-7.13(2H, m), 7. 34(1H, d, J=1. 6Hz), 7. 85(1H, d, 

J=2.4Hz), 7. 98(1 H, dd, J=2.4, 9. 0Hz), 8. 50(1 H, d, J=5. 9Hz), 8. 84(1 H, d, J=0. 8Hz 

). 

(56b) 3-*> T J -4-{[(1S*, 2R*)-2-(1-p< f JU-1 H- tf =? V-JU-5-^ JU) V 0 P 

^ * vji/] tf * :>} -N- (tf <j < V y-4-j ji/) ̂  > -tf yxji/fcyy< K 

^MJ56a-e^jt Ltz3-VT J -N- (2,4-V * h * $/•^ > VJU)-4- {[ (1S*, 2R*) 

-2- (1 - f J U-1H- tf =7 V ~ J U-5-1-J U) *> 0 P ̂  * *> J U ] tf * *>}-N - (tf 'J < V 
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K (0. 090g, 0.15mmo L)% K 'J ~p y (0 

. 10mL)% K 'J DM PM£(1.0mL)&t)^^PPp<^>(1.0mL)£ffll\ 

mmzmVT&fcRXf&tB-mZfj? ZtlZ£Vs tl§Eltl=r^(43mg, 64 %)%m 

&mwt Lxmtz0 
1H-NMR(500MHz,DMS0-d6) 8 ppm: 1. 38-1. 63(4H, m), 1. 72-1. 74(1H, m),1.80-1.82( 

1H,m), 1.90-1. 93(1 H,m), 2.16-2.18(1 H, m), 3.11-3.16(1 H, m), 3. 84(3H, s), 4. 67 

(1H, t, J=3. 9, 9. 8Hz), 6. 07(1 H, d, J=2. 0Hz), 6. 93(1 H, brs), 7.17(1 H, d, J=1. 5Hz) 

, 7. 38(1 H, d, J=9. 3Hz), 8. 00(1 H, dd, J=2. 0, 9. 3Hz), 8.10(1 H, s), 8. 25(1 H, brs), 8 

. 60(1H, s). 

MS(ESI)m/z:439[M+H]+. 

[0309] (^»IJ5 7) 3-p<5l>iU-4-{[(1S%2R=s)-2-(1-p<5l>iU-1H-t0^V->iU-5-l' 

)\>)V9 p^7°51>'U]tf **>}-N-( bf'J < V >-4—r K 

[0310] [<fb75] 

W-bfyV—JU-5—r P^7°51>'U]tf *$/}-N-( bf'J < V y-4-'f ju)^<y 

-tf yzjisfcyy< K 

XMm. Ltz( 1S*, 2R*)-2-(1 - p< f JU-1 H- bf=5 V~)l~ 5->T )\/)V 0 ^ J -

JU(120mg, 0. 62mmo L)% K 'J 0 A (63% ; 35. 3mg, 2. 33mmo L)S.t/DMF(10m 

182mg,50%)^tefe^^;u<>: LTt#/c0 

1H-NMR(400MHz,CDCL3) 5 ppm: 1. 61-1. 99(10H, m), 2. 01 (3H, s), 3. 21(1H, dt, J=3. 5 

,9.0Hz),3.73(3H,s),3.77(3H,s),3.86(3H,s),4.47-4.51(1H,m),5.22(2H,s),5 

LtzN-(2,4-*J* \***y<y V)\y)-A-7M P-3-* f JU-N 

-(bf 'J $ V y-4- 7 $ K(258mg,0.62mmoL)% ^iite$iJ9a 
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. 98(1 H, d, J=2. 0Hz), 6. 37-6.40(2H, m), 6. 61 (1H, d, J=9. 0Hz), 7.13(1 H, d, J=8. 2H 

z), 7. 32-7. 34(2H, m), 7.45(1 H, s), 7. 63(1 H, dd, J=2. 0, 9. 0Hz), 8.44(1H, d, J=5. 9 

Hz), 8. 80(1H,s). 

(57b) 

-2- (1 - f)U-1H- tf =? V-)U-5-1-)U) 0 • ̂  7°f)U] tf * }-N - (tf 'J < V 

15mL)% h U 7JUtf PM£(1.0mL)&t/:y^PPp<^>(1.0mL)£ffll\ 

ibizmuTjxj&Rtfmmmzu? ztiz^v* 74%)zm& 
mwt Lxmtz0 
1H-NMR(500MHz, CDC l3) 8 ppm: 1. 58-2. 04(10H, m), 2. 04(3H, s), 3. 19-3. 23(1 H, m), 

3. 87(3H, s), 4.47-4. 51 (1H, m), 5. 98(1 H, s), 6. 64(1 H, d, J=8. 8Hz), 7. 26-7. 33(2H 

, m), 7. 61 (1H, s), 7. 68(1 H, dd, J=2.4,8. 8Hz), 8.49(1 H, brs), 8. 97(1 H, brs). 

MS(ESI)m/z:442[M+H]+. 

[0312] (^»IJ5 8) 2-7JUtf P-4-{[(1S*, 2R*)-2-(1-p< fJU-1H-tf ̂  V—JU-5-

-f )\>)vo p^7°51>'u]tf *i>}-N-(tf 'j < Vy-4-'r 

K 

[0313] [<ft76] 

-1H-tf ̂  y-JU-5->r )\y)VO P^7°f>iu]tf *^>}-N-( tf 'J < V y-4-j JU)^ 

^7°51>'U]tf *^>}-N-(tf 'J <V'y-4-



WO 2013/118854 142 PCT/JP2013/052985 

it L tc (1 s*, 2R*)-2-(i-p< fju-1 H- tf ̂  V-;i/-5->r JU) ? • /s 7°^ y -;u (0. 

14g, 0. 71mmoL)% K 'J ^7A(63% ; 0. 040g, 1. 07mmol)&t/DMF(3. 6mL)£ 

tl§Eltl=r^(260. 

2mg,61%)^tefe^^>iU7 LT?#fc0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 25-1. 38(4H, m), 1. 60-1.98(6H,m),3.16(1H,dt,J 

=2. 9,8. 8Hz), 3. 76(3H, s), 3. 79(3H, s), 3. 86(3H, s), 4. 39-4.43(1H,m),5.24(2H, 

s), 5. 98(1 H, d, J=2. 0Hz), 6. 39-6.41 (3H, m), 6. 55(1 H, dd, J=2. 0,8. 8Hz), 7.19(1 H 

, d, J=8. 3Hz), 7. 23(1 H, dd, J=1. 0, 5. 9Hz), 7. 33(1 H, d, J=1. 5Hz), 7. 88(1 H, t, J=8. 

3Hz), 8.42(1H, d, J=5.9Hz),8.76(1H,s). 

(58b) 2-7JUtf P-4-{[(1S*,2R=s)-2-(1-p<5l>iU-1H-t0^ V-JU-5-^ JU) ̂  

• ̂ 7°^^]^ **>}-N-( tf'j < v y-4-'r K 

^»J58a-e^L/cN-(2,4-yp< K *^>y»-2-7 JUtf P-4-{[(1S*, 2R 

*)-2-(1-p< f JU-1 H- tf ̂  V—JI/-5—r )\y) V 0 P^^]^ *^>}-N-( tf 'J < V 

y-4 -'fJU)^y-tzyXJU7^yT< K(0.26g,0.44mmol)N h 'J ifJk>7>(0. 

35mL)% K 'J 7JUtf PM£(0.44mL)&t/:y^ p n* $ >(4.4mL)£ffll\ 

mmzmv-c&fcRxf&tB-mzfj?ztiz^v, ti§Eiti=r^(0.i5g,77%) 
&mwt Lxmtz0 
1H-NMR(500MHz,DMS0-d6) 8 ppm: 1. 51-1. 92(10H, m), 3. 20-3. 23(1H, m),3.77(3H,s 

), 4. 69-4. 73(1 H, m), 6. 08(1 H, d, J=2. 0Hz), 6. 77(1 H, d, J=9. 3Hz), 6. 87(1 H, d, J=1 

1. 7Hz), 6. 99(1 H, brs), 7.17(1H, d, J=1. 5Hz), 7. 76(1H, t, J=5. 9Hz), 8. 31(1H, brs 

), 8. 56(1H,s). 

MS(ESI)m/z:446[M+H]+. 

[0315] (^»IJ5 9) 4-{[(1S*,2R*)-2-(1-xfjU-1H-L°^V-,'U-5-l',iUh>^P 

^ * vj\s] tf * } -2,6-v 7 jutf P -N- (tf u $ v y-4-'r ;u) ̂  > -tz > TJU* > 

7$ K 

[0316] 
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[<ft77] 

.. y ,.y is 

I H 

[0317] (59a) N-(2,4-^p< K *^>yjU)-4-{[(1S*, 2R*)-2-(1-x5l,iU-1H- tf^ V 

—j u-5-j u) ̂  p ̂  ^ J u ] tf * ̂ } -2,6- y 7 J u tf p -N- (tf 'j $ y > -4- -r 

^Wmi*X$HkLtz\\-{2,4-V * K yV)l>)-2,4, 6- K 'J 7JUtf P-N-

(tf 'J $y>-4-^;U)^>-tz>X;U/1-N>77$ K (0. 20g, 0.45mmo L)% ^^J12a 

"e^L/c(1S% 2R=s)-2-(1-xf>iU-1H-tf^V->iU-5-l'>iU)^^P^*Hty-

JU(0.088g,0.45mmoL)N h 'J ^7 A (63% ; 0. 027g, 0. 67mmoL)&t/DMF(3. 

0mL)£ffll\ tl§Eltl=r 

$l(0.085g,55%)£ttetf >HU£ LT%tz0 

1H-NMR(500MHz,CDCl3) 8 ppm: 1. 39-1. 64(4H, m), 1.44(3H, t, J=7. 3Hz), 1. 86-1. 88 

(1H,m), 1. 94-1. 95(1 H,m), 2. 02-2. 05(1 H,m), 2. 23-2. 26(1 H,m), 2. 90-2. 95(1 H,m 

), 3. 77(3H, s), 3. 81 (3H, s), 4. 01-4. 25(3H, m), 5. 24(2H,s),5.98(1H,d,J=2.0Hz) 

, 6. 29(2H, d, J=10. 7Hz), 6.41 (1H, dd, J=2.4,10. 7Hz), 6.43-6.44(1 H, m), 7.16(1 H 

, d, J=7. 3Hz), 7. 21 (1H, d, J=8. 3Hz), 8. 38(1H, d, J=2. 0Hz),8.44(1H,d,J=5.9Hz), 

8. 78(1H,s). 

(59b) 4-{[(1S*,2R*)-2-(1-xf JU-1H-tf^ )\s)V P^^>JU] 

tf * ->}-2,6-v 7 ;utf p -N-(tf 'j < v y-4-'r ;u) ̂  > -tf > TJU* > y $ K 
^MJ59a-e^jt L tzli-(2,4-V * K * $/•^ > VJU)-4- {[ (1S*, 2R*) -2- (1 -x 

Ju-1H- tf =7 V—)U-5—f)U) :> 0 P ̂  * V JU] tf * :>} -2, 6- V 7 JU tf P -N- (tf 

'J <Vy-4-'(M^y-tzyZJlsfcyy^ K(0. 080g,0.13mmoL)N h 

y y (0. 10mL)% K 'J 7JUtf PM£(1.0mL)&t/:y^PPp<^>(1.0mL)£ffil\ 

s tl§Eltl=r^(25mg,42% 

Lxmtz0 
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1H-NMR(400MHz,DMS0-d6) 8 ppm: 1. 24-1. 56(4H, m), 1. 29(3H, t, J=7. 0Hz),1.69-1. 

79(2H,m), 1.86-1. 89(1H,m),2.10-2.13(1H,m),2. 97-3. 04(1H,m),4. 03-4.16(2H 

, m), 4. 57(1 H, dt, J=3. 5, 9. 8Hz), 6. 06(1 H, s), 6. 73(2H, d, J=11. 7Hz), 6. 92(1 H, br 

s), 7. 22(1H, s), 8. 29(1H, brs), 8. 58(1H, s). 

MS(ESI)m/z:464[M+H]+. 

[0318] (^MJ6 0) 5-^7 • P-2-7JUtf P-4-{[(1S*,2R*)-2-(1-p< fJU-IH-tf ̂  
X/-JU-5—r Ji>) 7°^]tf *:>}-N-( tf >J < Vy-4--4 ;u)^y-tf y x 

jisfcyy< K 

[0319] [<ft78] 

,-x. I M iO 

(1 - ?)U-1H- tf =? V-)u-5- -f )U) 0 • ̂  7°f)u] tf * }-N - (tf 'J < V y -4 

M9 aXMrn. L tc (1S*, 2R*)-2- (1 - f)U -1H- tf ̂  V-)U-5--f JU) 0 • ̂  7°^ 

y — JU(134mg, 0. 69mmoL)% 7kMifc1~ h 'J 0-^.(60% ; 39. 5mg, 0. 99mmoL)S.£/DMF 

(10mL)£ffll\ tllElt 

&yo(202mg,49%)£m&mfat LT%tz0 
1H-NMR(500MHz,CDC l3) 8 ppm: 1. 55-1. 71 (1H, m), 1. 61(3H, dd, J=4.4,8.8Hz),1.77 

-1. 86(2H, m), 1. 87-1. 98(4H, m), 3. 27(1H, t, J=9. 3Hz),3.76(6H,s),3.91(3H,s), 

4.40(1 H, dd, J=6.1,12. 9Hz), 5.19(1 H, d, J=16. 6Hz), 5. 23(1 H, d, J=16. 6Hz), 6. 01 

(1H, s), 6. 37-6.42(3H, m), 7.19(1 H, d, J=8. 8Hz), 7. 22(1 H, d, J=5. 9Hz), 7. 34(1 H, 

s), 7. 94(1 H, d, J=7. 3Hz), 8.46(1 H, d, J=5. 9Hz), 8. 80(1 H, s). 

(60b) 5-^7 p p-2-7JUtf P-4-{[(1S*, 2R*)-2-(1-p< fJU-1 H- tf y x/—JU-5-
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-f JU) :> 0 • ̂  7°f JU] tf * *>}-N-(tf 'J < V y-4--4 JU) ̂  > -tz > 7JU* > y $ 

K 

^MJ60a-e^3t L^c5-^ • n-N-(2,4-V* h %-V<yV )\s)-2-y M P-4 

-{[(IS*, 2R*)-2-(1-p<5l>iU-1H-t0^V—;U-5-^;U)^^P^7°51>'U]tf *^>}"N 

_(t^)$Vy-4-^()\y)s<y-\zyX)\y^yy$ K(202mg,0.32mmoL)N K 'J if 

JU:>^>(0. 10ml_)N h 'J 7;utf PMI(0. 5mL)S.t/y^PPP<^>(2. 0mL)^ 

tl§Eltl^](135m 

g,8890LT%tz0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 56-2. 00(10H, m), 3. 26(1 H, dt, J=2. 9, 9. 0Hz), 3. 9 

0(3H, s), 4. 34-4.45(1 H, m), 6. 00(1 H, d, J=2. 0Hz), 6.43(1 H, d, J=11. 7Hz), 7.18(1 

H, brs), 7. 33(1 H, d, J=2. 0Hz), 7. 94(1 H, d, J=7. 3Hz), 8.40(1 H, d, J=6.4Hz), 8. 74( 

1H,brs). 

MS(ESI)m/z:479[M+H]+. 

[0321] (^»IJ6 1) 5-ifJU-2-7JUtf P-4-{[(1S*, 2R*)-2-(1-p< f JU-1H-tf ̂  
x/-;u-5—r;u)f>^p^>f;u]tf*i>}-N-(t0|j$y>-4—r;u)^>-tz>x 

[0322] [<ft79] 

[0323] (61a) 5-7"P^-N-(2,4-^7 K * > V)\y)-2, 4-V 7 JUtf P -N- (tf 'J $ V 

y-4 -j M^y-H yxj\sfcy 7$ K 

^»J14a-e^L/cN-(2,4-yp< h *V<yV)\s) tf 'J <Vy-4-7*y(0. 

50g, 2. 06mmoL)% 5-7"P "E-2,4-V7JUtf P^yiz >7JU/1N —)\sV P 'J K(0.90 

g, 3. 08mmo L)% 1,4-V 7+f £'V 0 P [2. 2. 2]tf 0 $ >(0.46g, 4.11mmo D&t/THF 

(10mL)£ffll\ tllElt 

£$](0.60g,58)0£&fej7;EJl/7 7X£ LT%tz0 

1H-NMR(500MHz, CDCL3) 8 ppm:3. 78(3H, s), 3. 79(3H, s), 5. 23(2H, s), 6.41-6.43(2 
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H, m), 6. 95(1 H, dd, J=7. 8, 9. 3Hz), 7.16(1 H, dd, J=1. 5, 5. 9Hz), 7. 22(1 H, d, J=8. 3H 

z), 8. 27(1 H, t, J=7. 3Hz), 8.49(1 H, d, J=5. 9Hz), 8. 80(1 H, s). 

(61b) 5-7"P;E-N-(2,4-yp< K ^rV^yV )\y)-2~D M P-4-{[(1S*, 2R*)-2-

(1 - f JU-1H- tf =? V-)u-5- -f )U) 0 P ̂  f)U] tf * }-N - (tf <J < V y -4 

61 aVMm L tc 5- 7" P -N- (2,4- V * h * *> •^ > V)U) -2,4- V 7)U tf 

P-N-(tf <J <Vy-4—f )\y)^yizyx)\y^yy< K(1.0g,2.00mmol)N 

SaXm^ Ltc{ 1S*, 2R*)-2-(1 - p< f JU-1 H- tf =7 V- JU-5->C MV 0 P^>* J 

-JU(0.35g,2. 10mmo L)% K >J 5^(63% ; 0. 12g, 3. 00mmol)&t/DMF(10 

mL)£ffll\ tl§Eltl=r^ 

(771mg, 60%) 7 TXt LT%tz0 

1H-NMR(400MHz,CDCL3) 8 ppm: 1. 77-1. 98(4H, m), 2.18-2.38(2H,m),3.51 (1H,dt,J 

=5.1,8. 6Hz), 3. 77(3H, s), 3. 79(3H, s), 3. 89(3H, s), 4. 60-4.64(1H,m),5.23(2H, 

s), 6. 06(1 H, d, J=2. 0Hz), 6. 39-6.41 (2H, m), 6.46(1 H, d, J=11. 3Hz), 7.19-7. 21 (2 

H, m), 7.41 (1H, d, J=1. 6Hz), 8.19(1 H, d, J=7.4Hz), 8.46(1 H, d, J=5. 9Hz), 8. 79(1 H 

,s). 

(61c) N-(2,4-V * \-*V<yV)\s)-2-7 MU-4-{i(\S\2R*)-2-(\-*3-)\s 

-iH-tf^ V-JU-5-^JU)^ p^>f ;u]tf *^>}-N-(tf <j <Vy-4-^jis)-5-

61 bVMm L tz 5- 7" P -N - (2,4- V * h * *> •^ > V)U) -2- 7)U tf P -4 

-{[(IS*, 2R=0-2-(1-p<f JU-1H-tf^V—JU-5-^JUh>^P^>fJU]tf *^>}-N 

-(tf 'J <Vy-4-J M^y-tzyXJlsfcyy^ K(0.20g,0.31mmol)N 4,4,5,5-

T b-y * fJU-2- tf—JU-1,3,2-^tf P ^ > (0.11 mL, 0. 62mmo L)% [1,1' 

* $ >;Fb^(0.04g,0.03mmoL)N h >J 0 A (0. 07g, 0. 62mmo L), DMF(8.0 

mL)&t/7.K(2.0mL)£ffll\ ^»J39atC^t UTJxJ&RtfmmmZU? Z t IZ £ 

y, m^it^(U3mglQ3%)^m^yiEJ^y7Xt Lxmtco 
1H-NMR(500MHz,CDCL3) 8 ppm: 1. 74-1. 82(1 H, m), 1. 91-1. 96(3H, m), 2.16-2. 36(2H 
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, m), 3.42(1 H, dt, J=4.4,8. 3Hz), 3. 76(3H, s), 3. 79(3H, s), 3. 82(3H,s),4.65-4.6 

8(1 H, m), 5. 25(2H, s), 5. 38(1 H, d, J=11. 2Hz), 5. 80(1 H, d, J=17. 6Hz), 6. 04(1 H, d, 

J=1. 5Hz), 6. 39-6.43(3H, m), 6. 88(1 H, d, J=11. 2,18.1Hz), 7. 20(1 H, d, J=8. 3Hz), 

7. 25-7. 26(1 H, m), 7.40(1 H, d, J=2. 0Hz), 8. 08(1 H, d, J=8. 3Hz), 8.44(1 H, d, J=6.4 

Hz), 8. 77(1H,s). 

(61 d) 5-if ju-2-7jutf p-4-{[(is*,2R*)-2-(i-p<f ju-iH-tf^ V-JU-5-

-r;u)i>^p^>f>;u]tf*i>}-N-(t0|j$y>-4—()\s)s<y a yxiisfcy 7$ 

K 

^»J61 cxm^. L ten-(2,4-V * K * $/•^ > VJU)-2- 7 JUtf P-4- {[ (1S*, 2R 

*)-2- (1 - f) U-1H- tf =7 V - J U-5- -fj U) o • ̂  f J U ] tf * }-N - (tf 'J < V 

y-4-s( ){,)-§-— y X)\s fry 7 $ K(29mg, 0. 05mmoL)% h 'J i-fJU 

V y y (0.10mL) (DV <7 a n * $ y (4. 0mL);#^^^^-e K 'J 7JUtf PMi(0.5 

1 mmmwLtc0 

W(DW^^%tz0 

Z. 0/E'a^CO* $ J — JU(0. 5mL)^.t/|/Fltx51>'U(0. 5mL);#)StC/'\;7'vr> A 

1*11(10% ; 5mg)£jQ;L 7KHHgim~K ^^30#^^ Ltc0 

ii(-tz^-f K)u ^^|j^wp7hy77^-cj;ymmu 
, ^§B<b£$l(8.5mg,38)0£tte@<*£ LT%tc0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1.19(3H, t, J=7. 8Hz), 1. 72-1. 81(1H, m), 1. 86-1. 95 

(3H,m),2.15-2.34(2H,m),2.58-2.66(2H,m),3.38-3.42(1H,m),3.83(3H,s),4.6 

4-4. 67(1 H, m), 6. 03(1H, d, J=1. 5Hz), 6.45(1H, d, J=12.2Hz),7.22(1H,brs),7.39 

(1H, d, J=1. 5Hz), 7. 75(1H, d, J=8. 3Hz), 8.40(1H,d,J=6.4Hz),8.84(1H, brs). 

MS(ESI)m/z:446[M+H]+. 

[0324] (^»IJ6 2) b-V7J-2-7M P-4-{[(1S*, 2R*)-2-(1-p< f JU-1H-tf ̂  
x/-;u-5—r;u)i>^p^>f>;u]tf*i>}-N-(tflj$y>-4—f j u) ̂  > -tz > x 

Ji/Tisyy^ K 

[0325] 



WO 2013/118854 148 PCT/JP2013/052985 

[<ft80] 

[0326] (62a) b-{l(2,4-V* ^rV^<y VJ\y) (tf 'J $ Vy-4-^JU) 7 $ y]7JUtf\— 

)l}-2,4-V 7 JUtf • f )l> 

^mim4aXmm.Ltcn-(2,4-V* K*^^>y;U)tf 'J <Vy-4-7*y(37 
8mg, 1. 54mmoL)% 5-(0 P P ;UU*—JU)-2,4-^7,/Utf P^E^It^ f JU(500m 

g, 1. 85mmo L)% 1,4-V y+f tf*> 0 • [2. 2. 2]tf 0 $ >(208mg, 1. 85mmo D&t/THF 

(15.0mL)£ffll\ tl§E 

(332mg, 45%) £$Hfetf -f JU t L T%tc0 

1H-NMR(500MHz,CDCL3) 8 ppm:3. 77(3H, s), 3. 79(3H, s), 3. 98(3H, s), 5. 30(2H, s), 

6.40-6.44(2H, m), 6. 96(1 H, t, J=9.4Hz), 7.17(1 H, d, J=6. 8Hz), 7. 22(1 H, d, J=8. 8 

Hz), 8.48(1 H, d, J=5. 9Hz), 8. 70(1H, t, J=7.8Hz),8.78(1H,s). 

(62b) 5-{[(2,4-V * h*^>y»(tf 'J <Vy-4-^f JU)T< J ]X;U/1"N-

M-4-7M P-2-{[(1S*, 2R*)-2-(1-p< f ;U-1H-tf^V— JU-5—f)\,)V9 P^ 

>fju]tf*?-)\s 

^»J62a-e^L/cp<f;U5-{[(2,4-yp< h ̂ V^yVM (tf 'J $ V y-4-

] 7JU* - M-2,4-V 7 JUtf P f )\y (332mg, 0. 692mmo 

I) s ^MJ8a-e^jt Ltd 1 S*, 2R*) -2- (1 - f JU-1H- tf =? V- JU-5-^ )l) V 0 

U^y^ J —JU(1 15mg, 0. 692mmoL)% h 'J 0 A(63% ; 32.1mg, 0. 830mm 

0 L) RZfDMF (2. 0mL) £ a£2g U T KlfcRZflgflimZlj ? ZttZj: 

y, HIE'fb'n ^(83. 3mg, 19%) Mfe tf -Y JU £: LX%tc0 

1 H-NMR(500MHz,CDC l3) 8 ppm: 1. 63-1. 99(4H, m), 2.15-2. 39(2H, m), 3.48-3. 54(1H 

,m),3.76(3H,s),3.79(3H,s),3.87(3H,s),3.91(3H,s),4.63-4.68(1H,m),5.23( 

2H, s), 6. 05(1H, s), 6. 37-6.43(2H, m), 6. 50(1H, d, J=12. 2Hz), 7.17-7.22(2H,m), 

7.40(1 H, s), 8.44(1 H, d, J=5. 9Hz), 8. 55(1 H, d, J=8. 3Hz), 8. 77(1 H, s). 

(62c) 5-{[(2,4-V * h*^>y»(tf 'J <Vy-4-^f JU)T< J ]X;U/1"N-



WO 2013/118854 149 PCT/JP2013/052985 

ju}-4-7jutf • -2- {[(is*, 2R*)-2-(i-p< f ju-iH-tf^V—JU-5—f JU):>^ p^ 
>f JU]tf K 

^»J62b-e^L/c5-{[(2,4-yp< S**>'<>*>MU)(kf'J $^>-4-^U) 

ylTJUtf^JU}-4-7JUtfP-2-{[(1S*, 2R*)-2-(1-p<f JU-1H-tf^ V-JU-

5-^ JU) *> P ̂  > f JU] tf * *>} f JU (83. 3mg, 0.133mmo L) CDTHF (2. 

0mL);#>S^5M7KI^bf K 'J ^ ATK;#>S(2. 0mL) £ 50# 

mmWLtco 7jO%Ts J5^;m^1M±^H(10mL)^JPxN g^xf JUKTttai 

&s K 'J 5A?&f$kL 

s MJ±)IlsLTt#^tl/ca^^^THF(2.0mL)^JPx/co 7jO%Ts J5^;#>fc4 

-* f JU^E;U/1N 'J > (20. 0 /xL, 0.183mmoL)S.t/^ p p*l£-f V 7"f JU(23. 0^L, 

0.183mmol)^jli;^PxN TK^TTI 0#^^ L/c^, 28%^ " 77TK(2. 0mL) 

£2JP^ ^^-ei20#r^ji^L/co MUfju 

tCTffld'Ms K 'J 

T?f£4£U MI±:rn^Lrm6tifcB^^^V 'J -hf)\/0 P7 h^77<-(^' 
t>UU*$y/**> J -)\y ; 85:15)tCj;y*|^L, J£§Bfc£$l(64. 2mg, 86%) £ 

Ife7fJb7?X^ LTt#/co 
1H-NMR(500MHz,CDC l3) 8 ppm: 1. 62-2. 08(4H, m), 2. 16-2. 42(2H,m),3.37-3.44(1H 

, m), 3. 77(3H, s), 3. 79(3H, s), 3. 80(3H, s), 4. 87-4. 91(1H, m), 5. 30(2H, s), 6. 06( 

1H, s), 6. 38-6.43(2H, m), 6. 54(1 H, d, J=11. 7Hz), 7.17-7. 23(3H, m), 7. 29(1 H, d, J 

=6. 8Hz), 7.43(1 H, s), 8.44(1 H, d, J=5. 9Hz), 8. 78(1 H, s), 8. 87(1 H, d, J=8. 8Hz). 

(62d) 5-^>77y-N-(2,4-yp< K *V<yV)\s)-l~DM P-4-{[(1S*, 2R*)-2-

(1 - p< fJu-1 H- tf =7 V-)u-5- -fju) *> o P ̂  > f)u] tf * }-N - (tf 'j < V >-4 
(ju)^<y-tzyzju7isy7< K 

£MM62c-e$tmLfc*?JU5-{[(2,4-V* K ^rV^yVJU) (tf 'J $ V >-4-
-f JU):P$ y ]x;U/i-N-;u}-4-7>»utf p-2-{[(is*, 2R*)-2-d-p<f ju-iH-tf^x/ 
-JU^JUlt'^P^VfJUM^i/J^yX?^ K (64. 3mg, 0.107mmoL)®y 

^PPy^>(2. 0mL);#^^, 7J<>P~K K 'J If )\s7 $ >(41. 0^L, 0. 300mmo L 

)&t/h >J 7JUtf PM|(21.0ML,0. 150mmol)£JP*.N £^S"e20$Fsi 
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mWLtco K lJxf;U77$>(41.0ML,0.300mmoL)S.t/K 'J DM 

• MI(21.0ML,0. 150mmol)£jQ;L mmMW Ltc0 'J 

AWP7h^77^-(ftiif Jlz) K J; y j|£§g U (32. 3mg, 5 

3)0£&fetf'Hl/i: LXmtco 
1H-NMR(500MHz,CDC L3) 8 ppm: 1. 76-2. 04(4H, m), 2. 21-2. 41(2H,m),3.50-3.58(1H 

, m), 3. 77(6H, s), 3. 90(3H, s), 4. 64-4. 72(1 H, m), 5. 21 (2H, s), 6. 06(1 H, s), 6. 38-

6.44(2H, m), 6. 52(1 H, d, J=11. 2Hz), 7.12(1 H, d, J=5. 9Hz), 7.19(1 H, d, J=8. 8Hz), 

7.41 (1H, s), 8. 26(1 H, d, J=7. 8Hz), 8.48(1 H, d, J=5. 9Hz), 8. 79(1 H, s). 

(62e) 5-*> 7 J -2- 7 )\stf • -4- {[ (1S*, 2R*) -2- (1 -f Jly-1 H- tf =? V-JU-5-

-i )i>)v 9 y f Jis] tf * *>}-(N- tf <j < V y-4—r Jis) ty-tz > TJU* yy< 

K 

^IMJ62d-e^3t L tcb-V 7 J -N-(2,4-V* \-^V^<y V)D-2-7 M • -4 

-{[(is*, 2R*)-2-d-p<f>iu-iH-tf^V—;u-5-^;u)^^p^>f;u]tf **>}-N 

-(tf'J $ $/>-4—f Jl/^y-tzyTJl/Slxy K (32. 3mg, 0. 0545mmo L)% K >J I 

f ;Ui>^>(0.20mL)N K 'J DM PM£(2. QmL)RX?V <7 nn * $ y (2. 0mL) 

tl§Eltl=r^(21 

.5mg,89)0£tte@<*£ LT%tz0 

1H-NMR(500MHz,DMS0-d6) 8 ppm: 1. 65-1. 77(2H, m), 1. 79-1. 89(2H, m), 2.19-2. 34( 

2H, m), 3.48-3. 57(1 H, m), 3. 80(3H, s), 4. 96-5. 07(1 H, m), 6.17(1 H, s), 6. 90-7. 05 

(1H, m), 7. 25-7. 36(2H, m), 8. 07-7. 31 (2H, m), 8. 56(1 H, s). 

MS(ESI)m/z:443[M+H]+. 

[0327] (^»IJ6 3) 2,%-VDM P-4-{[(1S*, 2R*)-2-(1-p< f JU-1H-tf ^ V-JU 

-5—r)\>)vo p^7°f ;u]tf *s>}-N-(tf 'j < Vy-4-j)L,)s<y-\zyxMsy 

7$ K 

[0328] [<fb81] 
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[0329] (63a) N-(2,4-^p< h *^>yjU)-2, 6-V7JUtf P-4-{[(1S*, 2R*)-2-(1-p« 

f J U-1H- tf =7 V ~ J U-5- -f J U) 0 • ̂  7°f J U ] tf * *>}-N - (tf 'J < V >-4- -f ) U 

^»J27a-e^L/cN-(2,4-yp< K >^;U)-2,4, 6- h 'J 7JUtf P-N-

(tf >J <V>-4—( Jls)sOiz>XJlsfc>7< K (0. 20g, 0.455mmo L)% ^^J9a 

T?^3a L tz (1 S*, 2R*)-2-(1 -* f JU-1H- tf =7 V- JU-5->C JUh>^P^7°^y-

JU(0. 08g, 0.409mmo L)% TK^bf h 'J ^7 A (63% ; 0. 027g, 0. 682mmo L)S.t/DMF (5 

mL)£ffll\ tl§Elbl=r^ 

(0. ]4g,b2%)^m^7:E)\yy7Xt LT%tz0 

1H-NMR(500MHz,CDCl3) 8 ppm: 1. 60-1. 98(10H, m), 3.15(1 H, dt, J=2. 9, 9. 3Hz), 3. 7 

7(3H, s), 3. 81 (3H, s), 3. 85(3H, s), 4. 36-4.40(1 H, m), 5. 25(2H, s), 5. 98(1 H, d, J= 

2. 0Hz), 6. 27(2H, d, J=10. 7Hz), 6.41 (1H, dd, J=2.4,8. 3Hz), 6.44(1H, d, J=2. 0Hz) 

, 7.16(1 H, dd, J=1. 5, 5. 9Hz), 7. 21 (1H, d, J=8. 3Hz), 7. 33(1 H, d, J=2. 0Hz), 8.44(1 

H, d, J=5. 9Hz), 8. 78(1H, s). 

(63b) 2,6-^7JUtf P-4-{[(1S%2R=s)-2-(1-p<f>iU-1H-tf^V->iU-5-^>iU) 

vo p^7°f ju]tf *:>}-N-(tf 'j < Vy-4K 

^»J63a-e^ L/cN-(2,4-y h *^>^>^;U)-2, 6-^7 JUtf P-4-{[(1 

S*, 2R*)-2-(1-p< f JU-1 H- tf =7 V-JU-5-^ JU) *> 0 P^7°f JU]tf *^>}-N-( tf 

'J$y>-4K(0.14g,0.23mmol)N K 'J if )\sV 

y y (0. 15mL)% K 'J 7>/Utf PM|(2. 0mL)S.t/y^PPP<^>(2. 0mL)^ffil\ 

s tl§Elbl=r^(60mg,40% 

Lxmtz0 
1H-NMR(500MHz,DMS0-d6) 8 ppm: 1. 52-1. 92(10H, m), 3.18-3. 21(1H, m), 3. 76(3H, s 

), 4. 73-4. 77(1 H, m), 6.10(1 H, d, J=2. 0Hz), 6. 72(2H, d, J=11. 2Hz), 6. 94(1 H, brs) 

,7.19(1 H, d, J=1. 5Hz), 8. 29(1 H, brs), 8. 58(1 H, s). 

MS(ESI)m/z:464[M+H]+. 

[0330] (^»IJ6 4) 2-7JUtf P-5-p< f JU-4-{[(1S*, 2R*)-2-(1-p< f JU-1H-tf ̂  

V—;u-5—r)\s)w p^*f>;u]tf *^>}-N-(tf >j $ vy-4-'r;u)^>-tf>x 
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[0331] [<fb82] 

[0332] (64a) N-(2,4-^p< K ^V^yV )\y)~2~D M P-5-p< f JU-4-{[(1S*, 2R*)-2-

(1 - f) U-1H- tf =7 V ~ J U-5- -fJ U) 0 • ̂  * *> J U ] tf * }-N - (tf 'J < V y -4 

^MJ43a-e^jt L ten-(2,4-V* V)l)-2,4-V7 JUtf P -5-p< f 

;U-N"(tf >J <Vy-4—(M^yizyxjlsifcyys. K(0.30g,0. 69mmoL)N 

WflaXgklt Ltc( 1S*, 2R*) -2- (1 - f JU-1 H- tf =7 V- JU-5->C MVCU^V 

J —JU(0. 21 g, 1. 15mmoL)% TK^bf h 'J 0 A(63% ; 0. 070g, 1. 65mmoL)S.£/DMF 

(10mL)£ffll\ tllElb 

17g, 42%) 4 JUt LXmtc0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1.40-1. 64(4H, m), 1. 86-1. 88(1H, m), 1. 92-1. 93(1H 

, m), 2. 02-2. 06(1 H, m), 2. 02(3H, s), 2. 23-2. 26(1 H, m), 2. 97-3. 02(1 H, m), 3. 76(3 

H, s), 3. 78(3H, s), 3. 89(3H, s), 4. 01-4.14(1 H, m), 5. 24(2H, s), 5. 98(1 H, d, J=2. 0 

Hz), 6. 36-6.40(3H, m), 7.19(1 H, d, J=8. 8Hz), 7. 28(1 H, dd, J=1. 5, 5. 9Hz), 7. 35(1 

H, d, J=2. 0Hz), 7. 66(1H, d, J=7. 8Hz), 8.43(1H,d,J=5.9Hz),8.77(1H,d,J=1.0Hz) 

(64b) 2-7JUtf P-5-p<f JU-4-{[(1S*,2R*)-2-(1-p<f JU-1H-tf^ V-JU-5-

-i )\>)v on ̂  * vjis] tf * :>} -N- (tf <j < V y-4--4 JU) ̂  > -tf > TJU & y y $ 

K 

^IMJ64a-e^3t Lten-(2,4-V* V)l)-2-7 JUtf P-5-p< f JU-4 

-{[(IS*,2R*)-2-(1-^f ;U-1H-tf^y-JU-5->r JU)$/^P^*$/;U]tf *^>}-N 

-(tf 'J <Vy-4-J M^y-tzyXJlsfcyy^ K(0.17g,0.29mmoL)N K'Jxf 

JlsVyy(0. 10mL)% K 'J 7;utf PM|(1.0mL)S.t/y^PPP<^>(4. 0mL)^ 
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tl§Elbl=r^(129m 

g,99)0£tte@<*£ LT%tza 

1 H-NMR(500MHz,CDC L3) 8 ppm: 1. 40-1. 60(4H, m), 1. 85-1. 87(1H,m),1.91-1.92(1H 

, m), 2. 04-2. 06(1H, m), 2. 05(3H, s), 2. 23-2. 25(1H,m),2.96-3.02(1H,m),3.88(3 

H, s), 4.10-4.14(1 H, m), 5. 98(1 H, d, J=2. 0Hz), 6.42(1H, d, J=12. 2Hz), 7. 23(1H, d 

, J=5.4Hz), 7. 34(1H, d, J=1. 5Hz), 7. 67(1H, d, J=8.3Hz),8.40(1H,d,J=6.4Hz),8. 

86(1H, brs). 

MS(ESI)m/z:446[M+H]+. 

[0333] (^»J6 5) 2-yM P-3-p< f JU-4-{[(1S*, 2R*)-2-(1-p< f JU-1H-tf ̂  
x/-;u-5—r;u)f>^p^>f;u]tf*i>}-N-(t0|j$y>-4—r;u)^>-tf>x 

K 

[0334] [<fb83] 

[0335] (65a) 2,4-^DM P-3-p< f JU'O-tz >7JU/1N —)\/0 P 'J K 

1,3-^7MP-2-^ f J^yify(5. 00g, 39. 0mmol)tC^ P P^I|(10. 5mL, 

158rnmol)£7jCimP;L ^^50#^^ Ltc0 7jC£~K 00mL 

)£2JP^ y^PPp<^>(100mL) T?aai^ #$Jf K 'J 0 At 

mgLfc0 

U tl§Elb£M8.65g, 98%) £tefe:P^,iU7 7 LT%tc0 

1H-NMR(500MHz,CDCL3) 8 ppm:2. 32(3H, s), 7. 05(1 H, dt, d=1. 5,8. 8Hz), 7. 82-7. 87 

(1H,m). 

(65b) N-(2,4-V * \-^V^yV)\y)-2,4-VyMu-2>-*3-)\y-W-{\A)$V 

y-4 -j )\s)s<y a yx)\sfcy 7$ K 
^»J14a-e^L/cN-(2,4-yp< h *V<yV)\s) tf 'J <Vy-4-7$y(L 

00g, 4. 08mmo L)N ^MJ65a-e^jt L tz2,4-V 7 M P-3-* f > *tz > 7JU 

/1-N-;U^piJ K(1.85g, 8.15mmoL)% 1,4-V T+t' £'V 0 P [2. 2. 2]tf 0 $ >(0. 9 



WO 2013/118854 154 PCT/JP2013/052985 

1 g, 8.15mmo L) & tfTHF (20mL) £14btC^ U Tfx 

LT%tz0 

1H-NMR(500MHz,CDCL3) 8 ppm:2. 05(3H, s), 3. 78(3H, s), 3. 81(3H, s), 5. 28(2H, s), 

6.41-6.44(2H, m), 6. 99(1 H, dt, J=1. 5, 9. 3Hz), 7. 20(1 H, dd, J=1. 5, 5. 9Hz), 7. 22( 

1H, d, J=8. 3Hz), 7. 92-7. 96(1H, m), 8.44(1H, d, J=5. 9Hz),8.75(1H,d,J=1.0Hz). 

(65c) N-(2,4-V * V^rV^yVM-l-D M P-3-p<f JU-4-{[(1S*, 2R*)-2-

(1 - f)U-1H- tf =7 V~)U-5- -fJU) 0 • ̂  > f)U] tf * }-N - (tf 'J < V >-4 

-'(JU)s<>-tz>ZJU7ls>7< K 

^MJ65b-e^jt L ten-(2,4-V* V)\y)-2,4-V7JUtf P -3-p< f 

JU-N-(tf 'J <Vy-4—f)l.)^yizyX)U^yT< K (0. 30g, 0. 69mmoL)% 

$iJ8a-ei^i L tz (1 S*, 2R*)-2-(1 -p< f JU-1 H- tf =7 V- JU-5->C MVOU^y^ 

J —JU(0. 12g, 0. 72mmoL)% 7.K^'fbf" K 'J 0 A(63% ; 0. 040g, 1. 05mmoL)S.£/DMF 

(10mL)£ffll\ tllElb 

£^(181mg,45%)%M&TIEJU7 7 Zt LT%tza 

(65d) 2-7JUtf P-3-p<f JU-4-{[(1S*, 2R*)-2-(1-p« JU-1H-kf^ V-JU-5-

-r;u)i>^p^>f>;u]tf*i>}-N-(tflj$y>-4—r j u) ̂  > -tz > TJ u * > T7 $ 
K 

65cL tzN- (2,4- V * h * *>^ > V)U) •-2- 7)Utf P -3- f)U-4 

-{[(IS*, 2R*)-2-(1-^f ;U-1H-tf^y-JU-5->r JU)$/^P^>f;U]tf *^>}-N 

-(tf'J $ $/>-4—f ;U)^>iz>X>'U^>77$ K (0.18g, 0. 31mmoL)% h 'J if 

JU:>^>(0.10ml_)N K 'J 7>/Utf PM|(0. 50mL)S.t/y^PPP<^>(2. 0mL)^ 

tl§Elbl=r^(134m 

g,99)0£tte@tt£ Lrmtzo 
1H-NMR(500MHz,CDCL3) 8ppm: 1. 74-1. 95(4H, m), 2.18(3H, s), 2. 21-2. 33(2H, m), 3 

.40(1H,dt,J=4.4,8.3Hz),3.82(3H,s),4.74-4.77(1H,m),6.06(1H,d,J=2.0Hz), 

6. 54(1 H, d, J=8. 8Hz), 7. 24-7. 25(1 H, m), 7.42(1 H, d, J=2. 0Hz), 7. 79(1 H, t, J=8. 8 

Hz), 8.40(1H, d, J=6. 0Hz), 8. 88(1H, brs). 

MS(ESI)m/z:432[M+H]+. 
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[0336] (^»J6 6) 2-7JUtf P-3-* f JU-4-{[(1S*,2R*)-2-(1-* f JU-1H-tf^ 

V—JU-5—r )\s)v<? p^*:>ju]tf *:>}-N-( tf'J $ ̂ >-4—f ju)^>-tz>x 

JU/1N>:P$ K 

[0337] [<ft84] 

O c 
o ii VN 
1 

f N M 
H 

"--N- "5s> 
W 

[0338] (66a) N-(2,4-^p< K *^>yjU)-2-7,iUtf P-3-p< f JU-4-{[(1S*, 2R*)-2-

(1 - fJ U-1H- tf =7 V ~ J U-5- -fJ U) *> 0 P ̂  * *> J U ] tf * }-N - (tf 'J < V >-4 

mMJ65b-e^jt L tc\i-(2,4-V* b-^V^y VJU)-2,4-V7 JUtf U-3-*? 

;U-N"(tf >J <V>-4-'(MsOizyXJlsfcyy^ K(0.30g,0.70mmoL)N 

WflaXgklt Ltc( 1S*, 2R*) -2- (1 - f JU-1 H- tf =7 V- JU-5->C JU) V 0 P ̂  * +t 

y —JU(0. 10g, 0. 70mmoL)% 7.K^'fbf K 'J 0 A(63% ; 0. 070g, 1. 65mmoL)S.£/DMF 

(10mL)£ffll\ tllElb 

£ma75.6mg,40%)Zm&mfat LXmtco 
1H-NMR(500MHz,CDCL3) 8 ppm: 1.43-1. 64(4H, m), 1. 86-1. 94(2H, m), 1. 89(3H, s), 2 

. 03-2. 07(1 H, m), 2. 27-2. 29(1 H, m), 2. 97-3. 02(1 H, m), 3. 76(3H, s), 3. 79(3H, s), 

3. 87(3H, s), 4. 27(1 H, dt, J=3. 9, 9. 8Hz), 5. 26(2H, s), 5. 98(1 H, d, J=2. 0Hz), 6. 39 

-6.42(2H, m), 6. 55(1 H, d, J=9. 3Hz), 7.19(1 H, d, J=8. 3Hz), 7. 25(1 H, dd, J=1. 5, 6. 

4Hz), 7. 35(1 H, d, J=2. 0Hz), 7. 77(1H, t, J=8. 3Hz), 8.41(1H, d, J=6.4Hz),8.75(1H 

,s). 

(66b) 2-7JUtf n-3-*^ JU-4-{[(1S*,2R*)-2-(1-p<f JU-1H-tf^ V-JU-5-

-i )\>)V 9 VJIs]tf *:>}-N-(tf <J < V y-4-'f JU)^ >"tf >7JU* > T $ 

K 

mMJ66a-e^jtLten-(2,4-V* b-^V^yVJU)-2-7JUtf P-3-p<f;u-4 

-{[(IS*, 2R*)-2-a-*T)U-1H-£°yy-)l'-5-'()l')V?U^*V)l>]l-*V}-n 
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"(bf'J K (175. 6m0. 29mmoL)% h 'J if 

JUVy>(0. 10mL)% h 'J 7JUtf PM£(0. 5mL)&t/:y^PPp<^>(2. 0mL)£ 

tl§Elbl=r^(122m 

g,93)0£tte@<*£ LT%tz0 

1H-NMR(500MHz,CDC l3) 8 ppm: 1. 40-1. 65(4H, m), 1. 86-1. 93(2H,m),2.05-2.10(1H 

, m), 2.18(3H, s), 2. 26-2. 28(1H, m), 2. 97-3. 02(1H,m),3.86(3H,s),4.26(1H,dt, 

J=4.4,10. 3Hz), 5. 99(1 H, d, J=2. 0Hz), 6. 54(1 H, d, J=9. 3Hz), 7. 20(1 H, brs), 7. 34 

(1H, d, J=1. 5Hz), 7. 74(1 H, t, J=8. 3Hz), 8. 39(1 H, d, J=6.4Hz), 8. 86(1 H, brs). 

MS(ESI)m/z:446[M+H]+. 

[0339] (^»IJ6 7) 4-{[(1S%2R*)-4,4-yp<f>iU-2-(1-p<f>iU-1H-t0^V->iU-5 

—r )\s)w p^*:>ju]tf *v}-2, b-vyM P-N-( bf'j $ v >-4—r ;u)^> 
-tz>7JUtfN>:p$ K 

[0340] [<fb85] 

[0341] (67a) 6-3 - K-8,8-V * f JU-1,4-V tf bfP [4. 5]f'£-6-i > 

2-3- K-4,4-^p<f )\yVO P^*Ht-2-i>-1-tf XSynLett, 2005, 1263 

-1266 ; 5.46g, 21. 8mmoL)% if b > 'J P — JU(3. 00g, 48. 3mmoL)% p-hJH 

>7JU*(100mg)(D^>-tz>( 100mL)70# L7.K 

£^>$Ba£L/c0 K 'J ^ A7K/#/S(100mL) 

£2JDa.T#$!Jf K 'J ^AT'StiL/co MJ±)I 

'J P7 K ^7 7 -f -(^^^V/Mlif ;u ; 95:5) 

£ J; y U (5. 78g, 90%) %Mfetf-f JU£ LTt#/c„ 
1H-NMR(500MHz,CDC t3) 5 ppm: 1. 03(6H, s), 1. 65-1. 68(2H, m), 1. 95-1. 98(2H, m), 3 

.96-3.99(2H,m),4.19-4.22(2H,m),6.39(1H,s). 

(67b) 5-(8,8-^p<f>iU-1,4-ytf *HtXt°P[4.5]f'^-6-i>-6-^;U)-1-



WO 2013/118854 157 PCT/JP2013/052985 

^»J67a-ei^ L/c6-a - K-8,8-V * f JU-1,4-^tf =^VX fcfp [4. 5]f 

£-6-x>(1.5g,5.10mmo L)% 1-p< f JU-5-(4,4, 5, 5-f h =7 * f JU-1, 3,2-V tf 

*Ht^^>-2-^;U)-1H-t°^V-;Kl.00g,4.81mmoL)N =r K 'J 7 x 

—7 -f >)/'\7>'r)A(0) (240mg, 0. 208mmo L)% ^ Itiz I\{ 3. 40g, 10. 

4mmoL)% *>*tf *Ht >(7. 0mL)^t/7K(3. 0mL) ^MJ33atCig 

XfimmZfitl§Elbl^](580mg,49%)£*|fetf -<LT?#fc 
o 

1H-NMR(500MHz,CDC l3) 8 ppm: 1. 11 (6H, s), 1. 71-1. 74(2H, m), 1.91-1.93(2H,m),3 

. 51-3. 54(2H, m), 3. 78(3H, s), 3. 79-3. 82(2H, m), 5.65(1H,s),6.16(1H,d,J=2.0H 

z), 7. 40(1H, d,J=2.0Hz). 

(67c) 4,4-V * f ;U-2-(1-p< f Jls-1 H- ¥=7 V~)\s~5->T M V 0 0^*^-2-

x>-1-tf > 

^»J67b-e^L/c5-(8,8-^p< f ;U-1,4-^tf L°P[4. 5]^*j-6-x 

>-6--4 ;u)-1 -p< f JU-1 H- V-JU(580mg, 2. 34mmoL)% 2MJ^I|(2. 0mL) 0THF 

(5.0mL);#>s^M^ 1 mmmwLtc0 m^s Ki&rnmzmymiki-v 
^A7K;#^(5.0mL)^JPxTM|xf;K50mL)-efflai^s 

K 'J 0 A-e$£'Jt L tco MJ±>f £ *> 'J t tfju 0 • v h ? =7 7 -r - ( 

^*+f>/M£xfJU; IMHcJ^JHtiSlU tl§Elbl§rM432mg,9U)£itfetf 

-f )[/£: LTt#/c0 

1H-NMR(400MHz,CDCL3) 8 ppm: 1. 27(6H, s), 1. 99(2H, t, J=6. 7Hz), 2. 63(2H,t,J=7. 

0Hz), 3. 68(3H, s), 6.13(1 H, d, J=2. 0Hz), 6. 78(1 H, s), 7.44(1 H, d, J=2. 0Hz). 

(67d) 4,4-V*3-)\s-2-(\-*3-)\s-\W-¥yV-)\s-b-'( )\s)Vt>U^*VJ ~ 

)\y 

^MJ67c-e^3t L tc4,4-y f ;u-2"(1 -p< f JU-1 H-V - JU-5-^ JU) *> 

0 P^*1t-2-x>-1-tf >(432mg,2.12mmol)C0p< ^ 7 — JU(6. 0mL)J§^tC7iC)% 

IN TKSHbtf^Hf K 'J ^A(200mg,5.29mmol)£jQ;L 0# 

mmWLtc0 J5J^;#^^tSffi^b77>;E-^A7K;#^(20mL)^JPxT, VO 
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• • * >(50mL)K >J MJBISS 

% Lmzik^ty 'J 

Z.(DWLn^JkXfjkW.\&^V^l\wM('\®% ; 300mg)CDx^ J — JU(6. 0mL);#^ 

^-c30^£#Lfc„ j^M£3i§(-tz^ h)u ;iis 
'J t>?)\s<7 • V 4-{V9nu*$y/*5> J -)l ; 97:3) 

^§Efc£M347mg,79X)£trans/cis=3:1©M£$l£ LT%tz 

0 

(67e) N- (2,4- *>* p< K * *>^ > V)U)-4- {[ (1S*, 2R*)-4,4- V * f J1/-2- (1 - p< f 

JU-1H- tf =7 V—)U-5—T JU) V 0 • ̂  * V JU] tf * V} -2, 5- V 7 JU tf • -N - (tf 'J 

$ V y-4 -j M^yHyxjisfcyy^ K 

»$iJ14bTi^L/cN-(2,4-yp< K*^>^>y;U)-2,4,5-K 'J 7JUtf P-N-

(tf <J <Vy-4-^ J\y)^<yizyXJ\y^yT< K(337mg,0.767mmol)N ^5jS0!|67d 

L tc4,4- V * f J U-2- (1 - p< fJ u-1H- tf =7 V ~ J u-5- -fJ U) *> 0 • ̂  * +t 

J — JU(160mg, 0. 768mmo L)% 7kMiti~ h 'J 0 A (63% ; 80mg, 2. 10mmo L)S.t/DMF ( 

4.0mL)£ffll\ tllElt 

^(293mg,61)0£ttetf >HU£ UT%tc0 

1 H-NMR(500MHz,CDC L3) 8 ppm: 1. 04(3H, s), 1. 12(3H, s), 1. 41-1.47(1H,m),1.57-1 

. 62(2H, m), 1. 68-1. 81(2H, m), 2. 04-2. 08(1H, m), 3.21-3.26(1H,m),3.76(3H,s), 

3. 78(3H, s), 3. 91 (3H, s), 4. 08(1 H, dt, J=4.4,11. 2Hz), 5.19(1 H, d, J=17.1Hz), 5. 

23(1 H, d, J=17.1 Hz), 6. 01 (1H, d, J=2. 0Hz), 6. 39-6.41 (2H, m), 6.45(1 H, dd, J=6.4 

,11. 2Hz), 7.17-7.18(2H, m), 7. 33(1H, d, J=2. 0Hz), 7. 67(1H, dd, J=6. 8,10. 3Hz), 

8.45(1H, d, J=5. 9Hz),8.78(1H,d,J=1.0Hz). 

(67f) 4-{[(1S%2R*)-4,4-yp<f>iU-2-(1-p<f>iU-1H-tf^V->iU-5-^>iU)^ 

0 • ̂ * V JU] tf * :>}-2, b-V 7 )ltf • -N-(tf 'J $ V >-4—f JU) * > "tz > X)\s 

fcyy^ K 

^MJ67e-e^3t L ten-(2,4-V * K * > V)\s)-4- {[(IS*, 2R*) -4,4-V * 

f J u-2- (1 - * f J u-1H- tf =7 V—) U-5—r) U) :> 0 • ̂  * V J U ] tf * V} -2, 5- V 7 

JUtf P-N-( tf 'J <Vy-4—fJl.)s<yizyXJU^yT< K (293mg, 0.467mmo L)% 
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h 'J if JUVyy(Q.4QmL)s K 'J 7JUtf PM£(4. 0mL);&tf$/ 0 • • * $ >(4 

.0mL)£ffll\ tl§Elt£-

^(198mg,89%)Zm&mWt LT%tc0 

1H-NMR(500MHz,DMS0-d6) 8 ppm:0. 97(3H, s), 1. 08(3H, s), 1.44-1. 69(5H, m), 1. 98 

-2. 02(1 H, m), 3. 26(1 H, dt, J=4.4,10. 3Hz), 3. 79(3H, s),4. 52(1 H, dt, J=4.4,10.3 

Hz), 6. 05(1 H, d, J=2. 0Hz), 6. 94(1H, brs), 7.18(1H, d,J=2.0Hz),7.26(1H,brs),7 

. 61(1H, brs), 8. 24(1H, brs),8.56(1H,s). 

MS(ESI)m/z:478[M+H]+. 

[0342] (^»IJ6 8) 4-{[(1S%2R=s)-2-(3-77$y-1H-t°^V-;U-4-^;U)^^P 

^*:>,iu]tf *:>}- 2-7 j\s?f n-5-* f JU-N-( tf 'J $ V y-4--4 M^yify x 

Ji/Tisyy^ K 

[0343] [<fb86] 

[0344] (68a) N-(2,4-^p< K *V<yV)\s)-2-7M P-5-p< f JU-4-({(1S*, 2R*)-2-

[3-^. hP-1-(f K ^ t: K P-2H- tf y y-2-^i JU)-1 H- tf y V —JU-4-^f Jly]V 0 

p ̂ * VM tf * )-N-(tf 'j $ V y-4-'r JU) ̂  > -tf > TJU* > T7 $ K 

^MJ43a-e^jt L /cN-(2,4-*>* K * > V)\s)-2,4-V 7 JUtf P -5-p< f 

JU-N-(tf'J $y>-4-^T JU^y-tf K(243mg,0. 559mmoL)N 

^iJ34b-e^L/c(1S%2R)-2-[3-- hP-1-(f KP-2H-tf ̂  >-2-^JU) 

-1H- tf y V—JU-4-^f JU]:> ^7 p/s*Hf y — ;U(165mg, 0. 559mmoL)% 7kMiki~ K 

'J^7A(63%; 64.4mg,0.671mmoL)&t/DMF(8.0mL)£ffll\ ^fifefflJIalCig LXK 

ZtlZ£ yN ^§E<b£$l (291 mg, 73)0 LT 

1H-NMR(500MHz,CDC t3) 8 ppm: 1.45-1. 68(8H, m), 1. 79-2. 26(6H, m), 2. 05(3H, s), 3 

.62-3.69(2H,m),3.76(3H,s),3.79(3H,s),3.89-4.01(1H,m),4.10-4.18(1H,m), 

U—W •H: 
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5. 25(2H, s), 5. 30-5. 34(1 H, m), 6. 38-6.47(3H, m), 7.19(1 H, d, J=8. 3Hz), 7. 29(1 H 

, dt, J=1. 5, 6.4Hz), 7.43(1 H, d, J=22. 9Hz), 7. 65(1 H, dd, J=3.4,8. 3Hz), 8.44(1 H, 

d, J=5. 9Hz), 8. 77(1H,s). 

(68b) 2-7JUtf P-5-p<f JU-4-{(1S*,2R*)-2-(3-= h P-1H- bZ=? V-JU-4-^ 

)\>)vo p^*:>ju]tf *:>}-N-(L°'J $Vy-4-'(K 

^MJ68a-e^jt Lten-(2,4-V* \-^V^<y V)l)-2-7JUtf P-5-* f )l~4 

— ({(1S*, 2R*)-2-[3-— hP-1-(f K P-2H-t°^>-2-^;U)-1H-t°^V-

;u-4—r;u]i>^p^*i>>'u}tf*i>)-N-(t0|j$y>-4—r J u) ̂  > -tz > TJ u * 
yy$ K(291mg, 0.409mmoL)% K 'J Ji^JUV y > (0.10mL)% K 'J 7JUtf PiMt 

(1. 0mL)% ^PPp<^>(2.0mL)&t/p<^y-,iU(1.0mL)£ffll\ ^»lJ22c 

tcmLxKfoRmmmzntiiEit i§r^(172mg,88%)* 
mwt Lxmtz0 

1H-NMR(500MHz,CDC L3) 8 ppm: 1. 43-1. 52(3H, m), 1. 70-1. 72(1H,m),1.84-1.97(2H 

, m), 1. 97(3H, s), 2. 09-2. 21(2H, m), 3. 64-3. 69(1H,m),4.15-4.17(1H,m),6.37(1 

H, d, J=12. 2Hz), 7.49(1 H, brs), 7. 59(1 H, d, J=8. 3Hz), 7. 74(1 H, s), 8.49(1 H, d, J= 

6.4Hz), 8. 98(1H,s). 

(68c) 4-{[(1S*,2R*)-2-(3-:P$ J-\W-\^ysJ-)\y-4-s{)\y)V0 U^VM 
tf ^>}-2-7JUtf p-5-p<f JU-N-(L°'J $^-4-^ju)^>-tz>;uutfN>:p$ 

K 

^MJ68b-e^jt L/c2-7tf P-5-f JU-4-{(IS*, 2R*)-2-(3-— h P-1H-

)\s-4-'r )\>)V9 P^*:>JU]tf **>}-N-( bf'J < Vy-4-^ Jly)s<yiz 

yXJlsTfc y ~7 $ K (40mg, 0. 0840mmo L)S.t//^ V^ Aj^^O0% ; 30mg) CD * *9 

y-;Kl.0mL)^t/M|xf;U(1.0mL);#)S^7K^IIHm^ 60°C-e50|^Ji^ 

Ltc o 5ji(iz^^T h)U 'J p v K 

7 -f - (VO P P ^ y/* *9 J ~J\y) IZ J; y %m U tl§Eltl=r^ (10. 8mg, 29%) 

zm&mwt Lxmtz0 
1H-NMR(500MHz,CDC L3) 8 ppm: 1. 25-1. 61 (4H, m), 1. 79-1. 91(2H,m),2.05-2.17(2H 

, m), 2.16(3H, s), 2. 67-2. 72(1H, m), 4. 00(1H, dt, J=3.9,9.8Hz),6.40(1H,d,J=12 
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. 2Hz), 7.16(1 H, s), 7. 29(1 H, brs), 7. 66(1 H, d, J=8. 8Hz), 8.41 (1H, d, J=6.4Hz), 8 

.77(1H,brs). 

MS(ESI)m/z:447[M+H]+. 

[0345] (^»J6 9) 4-{[(1S%2R)-2-(2-77$y 

JU] tf * }-2,5-y 7 ;utf • -N-(tf u $ v y-4-'r JU) ̂  > -tz > TJUtf; > T7 $ K 

[0346] [<fb87] 

[0347] (69a) 3-V 0 P^*+M -x>-WJUtf 'J V y-2~T$ y 

3-7°WE£°'J Vy-2-y$ >(0.42g,2.40mmoL)N 2-i/ 0 P^*+M -X y-1-

-f )[/-4,4, 5, 5—T K y * fJU-1,3,2-iytf tf? P ^ > (0. 50g, 2.40mmo L)% f 

K ^*7v( K 'J 7 x -;Utf\X7 -f >)/^ ̂  ̂  A(0) (0.14g, 0.12mmoL)% j^I£-tz 

^A(1.72g,5.29mmoL)N 1,4-^tf *Ht>(8. 0mL)&£/7.K(4. 0mL)£ffll\ ^ 

»J39atC^t C £ IZ £ y N HIE'fb'n ̂  (403. 3mg, 96% 

)^Mfetf LTt#/co 
1H-NMR(500MHz,CDC t3) 8 ppm: 1. 67-1. 71 (2H, m), 1. 74-1. 79(2H,m),2.15-2.19(2H 

, m), 2. 20-2. 24(2H, m), 4. 55(2H, brs), 5. 82-5. 84(1H, m), 6. 64(1H,dd,J=4.9,6.8 

Hz), 7. 21 (1H, dd, J=2. 0,7. 3Hz), 7. 95(1 H, dd, J=1. 0, 6.4Hz). 

(69b) (1S*, 2R*)-2-(2-77 $ J tf'J V y-3-4 )\s) V V J ~)\s 

^MJ69a-e^jt L tz3-*> 0 P -x >-W JU tf 'J V y-2-7 $ > (0. 

40g, 2. 31mmoL)% tf?^ >-THF|gfr (0. 95M ; 7. 30mL, 6. 94mmo L), ^JUtf^Vtf-^ 

Mi- K <J ^AH7Kffi^(0.93g,6.01mmoL)N THF(2. 3mL)RZ?7k(3. 5mL) 

ztiz£ yN mmt&M45.4mg, 10 

%)^lfe7^7?7^ LTt#/co 
1 H-NMR(500MHz,CDC t3) 8 ppm: 1. 27-1. 51 (4H, m), 1. 77-1. 86(3H,m),2.08-2.10(1H 

, m), 2.47(1 H, t, J=10. 3Hz), 3. 55-3. 59(1 H, m), 6. 62-6. 65(1 H, m), 7. 37(1 H, d, J=7 
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.3Hz),7.73(1H,d,J=3.9Hz). 

(69c) 4-{[(1S*,2R*)-2-(2-:P$ J tf'J V y-3-J )ls) V ? U^3rV)ls]J *V} 

-N-(2,4-V* \-^V^yV)\y)-2,b-V7MU-W-{\A) $ V >-4->T JU)^ > 

-tfK 

^»lJ14b-e^L/cN-(2,4-yp< \-^rV^<yVJ\y)-2,4, 5- K 'J DM P-N-

(tf'J $^-4-^JU)^>-tz>7JU/lN>:P$ K (0.11g, 0. 25mmoL)% ^5jS0!l69b 

-emit L/c (1 S*, 2R*)-2-(2-77 $ 7 tf 'J *>* >-3-^ JU) *> ? py - JU(0. 05 

g, 0. 25mmoL)% K 'J ^7 A (63% ; 0. 01g, 0. 38mmoL)&t/DMF(1. 3mL) 

l\ tl§Eltl=r^(34mg,2 

2%)^tefe^^;u77X(>: LX%tco 

1H-NMR(500MHz,CDC t3) 8 ppm: 1. 41-1. 76(4H, m), 1. 88-1. 97(3H,m),2.27-2.29(1H 

, m), 2. 91-2. 96(1H, m), 3. 76(6H, s), 4.19(1H, dt, J=4.4,10.7Hz),4.72(2H,brs), 

5.19(2H, s), 6. 38-6.41 (2H, m), 6. 51 (1H, dd, J=6.4,11. 2Hz), 6. 66(1 H, dd, J=4. 9, 

7. 8Hz), 7.17-7.19(2H, m), 7. 37(1 H, dd, J=1. 5,7. 3Hz), 7. 66(1 H, dd, J=6. 8,10. 3H 

z), 7. 92(1 H, dd, J=2. 0,4. 9Hz), 8.45(1 H, d, J=5. 9Hz), 8. 77(1 H, d, J=1. 5Hz). 

(69d) 4- {[ (1S*, 2R*) -2- (2- T7 $ J tf'J Vy-3-^ )\,)V 0 U ̂ *V)\s^*V} 

-2, 5-y 7 M P -N-(tf <J < V y-4--4 )\y) ̂  > -tz > 7JU* > T $ K 

^MJ69c-e^jt Ltc4-{[(1S*, 2R*)-2-(2-T $ J tf 'J Vy-3--i JU) i/^PA 

^>}-N-(2,4-yp< P-N-(tf 'J 

y-4-JM^y-tzyZJlsfcyy^ K(0. 06g,0. 09mmoL)N K 'J if JUVyy(0. 

07mL)% K 'J DM PM£(0. 09mL)&t/:y^PPp<^>(0. 90mL)£ffil\ 

y, J£§E<b£$l(34.2mg,82%)£ 

UTt#/co 
1 H-NMR(500MHz,CD30D) 8 ppm: 1. 47-1. 69(4H, m), 1. 82-1. 92(3H,m),2.27-2.30(1H 

, m), 3. 04-3. 09(1 H, m), 4. 58(1 H, dt, J=4.4, 9. 8Hz), 6. 66(1 H, dd, J=6. 8,7. 8Hz), 6 

. 88(1 H, dd, J=1. 0, 6.4Hz), 6. 99 (1H, dd, J=6.4,11. 2Hz), 7. 60 (1H, dd, J=6. 8,10. 7 

Hz),7.69-7.73(2H,m),8.14(1H,d,J=6.4Hz),8.44(1H,s). 

MS(ESI)m/z:462[M+H]+. 
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[0348] 0) 2,5-^7JUtf P-4-{[(1S*,2R*)-2-(2-p<f JUtf'J Vy-3-^ 

)\s)v<? p^*:>ju]tf *:>}-N-(tf'j $Vy-4-^< j\s)s<y-\zyx)\s7$sy7$ K 

[0349] [<fb88] 

[0350] (70a) 3-(V<7 -x >-W JU)-2-p< fJUtf'J 

3-7"P^-2-p<f jUtf'J (0.41 g, 2.40mmoL)% 2-(^ P^Ht-1-x >-1 

;u)-4,4, 5, 5-jh7^ f JU-1,3,> (0. 50g, 2.40mmoL)% 

T- h ̂ *7v( h 'J 7 X-J1/^X7 -f >)/'\7^^A(0) (0. 14g, 0. 12mmoL)% j^I£ 

-tz *> ^ A (1. 72g, 5. 29mmo L)N 1, 4-Vtf *r+t > (8. 0mL) (4. 0mL) % ft l\ 

^MJ39atCig UTJxJ&RtfmmmZU? ZtlZAV* HIE'fb'n ̂  (353. 2mg, 8 
LXmtco 

1H-NMR(500MHz,CDC L3) 8 ppm: 1. 67-1. 78(4H, m), 2. 17-2. 19(4H,m),2.51(3H,s),5 

. 59-5. 61 (1H, m), 7. 06(1 H, dd, J=4. 9,7. 8Hz), 7. 34(1 H, dd, J=2. 0,7. 8Hz), 8. 37(1 

H, dd, J=2. 0,4.9Hz). 

(70b) (1S*, 2R*)-2-(2-p< fJU tf 'J Vy-3-^ )\s)V 0 J ~)l> 

»OTaTi^Lfc3-(^P^*Ht-1-x>-WjU)-2-p<f JUtf 'J *>*>( 

0. 35g, 2. 03mmoL)% >-THF|EH2|5;(0. 95M ; 6.40mL, 6. 08mmo L)% ^JUtf^V^ 

OMi- h 'J ^AH7Kffi^(0.81g,5.27mmoL)N THF(2. 0mL)&t/7.K(3. 0mL) 

s J£§E<b£$l(106. 3mg 

LTmtc0 

1H-NMR(500MHz, CDC t3) 8 ppm: 1.24-1. 47(4H,m), 1.76-1. 87(3H,m), 2. 13-2. 15(1 H 

, m), 2. 56(3H, s), 2. 71-2. 76(1H, m), 3. 72-3.77(1H,m),7.10(1H,dd,J=4. 9,7.8Hz 

), 7. 55(1 H, dd, J=1. 5,7. 8Hz), 8. 24(1 H, dd, J=1. 5,4. 9Hz). 

(70c) N-(2,4-V * V^rV^yVM-l^-VD M P-4-{[(1S*, 2R*)-2-(2-p< 

f jutf <j Vy-3-4)\s)vt> p^*^>;u]tf *^>}-N-(tf <j <Vy-4-^ jiy)^<y 
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-tfK 

^»iJ14b-e^L/cN-(2,4-yp< K*^>^>y;U)-2,4,5- K 'J 7JUtf P-N-

(£°IJ $Vy-4—( M^yHyXJlsfcyy^ K(0.25g,0.57mmoL)N MM® !J70b 

-e^L/c(1S% 2R*)-2-(2-p< fJU tf 'J y>-3-^;U)^^P^*Hty-;K0.11 

g, 0. 57mmoL)% 7KSHbf K 'J ^7 A (63% ; 0. 03g, 0. 85mmoL)&t/DMF(2. 8mL) 

l\ tl§Elbl=r^(45.7mg 

, 13D^m^y^j^yyxt Lxmtco 
1H-NMR(500MHz,CDC t3) 8 ppm: 1.43-1. 60(4H, m), 1. 88-1. 98(3H, m), 2. 27-2. 30(1H 

,m),2.67(3H,s),3.15-3.20(1H,m),3.76(3H,s),3.77(3H,s),4.29(1H,dt,J=4.4 

,10. 3Hz), 5. 20(2H, s), 6. 38-6.43(2H, m), 6. 50(1 H, dd, J=5. 9,10. 7Hz), 7. 03(1 H, 

dd, J=4. 9,7. 8Hz), 7.16-7. 22(2H, m), 7.44(1 H, dd, J=2. 0,8. 3Hz), 7. 61 (1H, dd, J= 

6. 8,10. 3Hz), 8. 29(1 H, dd, J=1. 5,3.4Hz), 8.44(1 H, d, J=5.4Hz), 8. 77(1 H, s). 

(70d) 2,b-VDM p-4-{[(1S*,2R*)-2-(2-p<f JUtf 'J V y-3-^f )ls) V 0 P 

^* VJis] tf * }-N-(tf <j < V y-4-JU) ̂  > -tf y TJU ft y y $ K 

mMJ70c-e^jt Ltzli-(2,4-V* b-^V^y VJ\y)-2, 5-y 7 Jl/tf P-4-{[(1 

s., 2R*) -2- (2- fJu tf 'j V y -3--f Ju) 0 P ̂  * *>Ju] tf * }-N - (tf 'j < V 

y-4->(JU)s<yizyXJU7^yy< K(0. 05g,0. 08mmoL)N h 'J ifJk>7>(0. 

06mL)% h U 7JUtf PM£(0. 08mL)&t/:y^PPp<^>(0.75mL)£ffll\ 

mmzmLTKltAZfimmttfio ZtlZ£Vs tl§Elbl=r^(34mg, 98 %)%m 
&mwt Lxmtz0 
1H-NMR(500MHz,CD30D) 8 ppm: 1. 45-1. 75(4H, m), 1. 84-1. 94(3H,m),2.29-2.31(1H 

, m), 2. 65(3H, s), 3.18-3. 24(1H, m), 4. 61(1H, dt, J=3. 9, 9. 8Hz), 6.95(1H,dd,J=1 

. 0, 6.4Hz), 6. 99(1 H, dd, J=6. 8,11. 7Hz), 7.16(1 H, dd, J=4. 9,7. 8Hz), 7. 57(1 H, dd 

, J=6. 8,10. 7Hz), 7. 82(1 H, dd, J=2. 0,7. 8Hz), 8.14(1 H, dd, J=1. 5,4. 9Hz), 8. 21 (1 

H, d, J=6.4Hz), 8.49(1H, s). 

MS(ESI)m/z:461[M+H]+. 

[0351] (^»IJ7 1) 4-{[(1S*,2R*)-2-(3-77$ y-IH-tf^V'—JU-4-^f )\AVO P 

^*f>;u]tf *v}-b-<? P p-2-7;utf p-N-(tf 'j $ Vy-4-^f ju)^<y-ifyx 
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[0352] [<fb89] 

o o 

[3-- Kp-i-(f hyt: KP-2H-tf^>-2—f ju)-iH-tf^x/-,/u-4—f JU]:>^ 

$iJ34bTi^Lfc(1S%2R*)-2-[3-- hP-1-(r KP-2H-tf ̂  >-2-^JU) 

-1H-kf^ V-Jly-4-^ J\y]V^ P^*Hty-;U(127mg,0.430mmoL)N 7.KSHbf K 

'J 0 A (63% ; 49.5mg,0.516mmol)&t/DMF(6.0mL)£ffll\ ^fifefflJIalCig LXK 

Z t IZ £ y N J£§B<b£$l(264mg, 84%) Jl/7 7 

Lxmtc0 
1H-NMR(500MHz,CDCL3) 8 ppm: 1.45-1. 69(8H, m), 1. 81-2. 24(6H, m), 3. 61-3. 70(2H 

,m),3.77(3H,s),3.78(3H,s),3.92-4.00(1H,m),4.27-4.32(1H,m),5.22(2H,s), 

5. 32-5. 36(1 H, m), 6. 38-6.41 (2H, m), 6. 56(1 H, t, J=12. 2Hz), 7.18(1 H, d, J=9. 3Hz 

), 7. 20-7. 23(1 H, m), 7.47(1 H, d, J=29. 8Hz), 7. 91 (1H, dd, J=5.4,7. 3Hz), 7.47(1 H 

, d, J=5. 9Hz), 8. 79(1H, s). 

(71b) 5-^7 p p-2-7>/Utf P-4-{(1S*,2R*)-2-(3-- K P-1H-tf^ V~JU-4—f 

)i>)vo p^*f>;u]tf **>}-N-(tf "j $Vy-4-'(K 

'^MW^aXWkm.Ltcb-0 P P-N-(2,4-V * h *V<yV )\s)-2-? M P-4 

— ({(1S*, 2R*)-2-[3-~ hP-1-(f KP-2H-t°^>-2-^;U)-1H-t°^V-

MV<? n^*v)\s}^*v)-n-(¥ij $vy-4-j j\s)s<y-\zyx)\s7$s 

yy$ K(264mg, 0. 362mmoL)% h 'J if JUV y > (0.10mL)% K 'J PiMt 

(0. 5mL)% V?UU*$y(2.0mL)RZ?*$ 7-JU(1. 0mL) l\ ^»lJ22c 

W\*VMJ*V)-N-(£°iJ $v'y-4-

mmm20axm^ L tcb-0 P P-N-(2,4-*>* h *> V)\s)~2,4-V 7 M 

P-N-( tf 'J $ ̂  >-4- 7 $ K(196mg, 0.430mmoL)% 
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izm 90%) * fife® 
W£L LTt#/c0 

1H-NMR(500MHz,DMS0-d6) 8 ppm: 1. 31 -1. 57(4H, m), 1. 71-1. 80(2H, m), 1.96-1.99( 

1H, m), 2.17-2.19(1 H, m), 3.48-3. 53(1 H, m), 4. 56-4.61 (1H, m), 7. 24-7. 31 (2H,m) 

, 7. 73-7. 76(2H, m), 7. 90-7. 91 (1H, m), 8. 56(1 H, s). 

(71c) 4-{[(IS*,2R*)-2-(3-:P$ y-iH-tf^ V-JU-4-^JU)^ P^^JU] 

tf *:>}-5-^ • p-2-7JUtf p-N-( tf 'j $ Vy-4 -'f M^y-tz'yzjisfcyy $ 

K 

1 L /c5-? P P -2-7 JUtf P -4-{(1S*, 2R*)-2-(3-" K • -1H-

tf^V—;u-4—r;u)->^7 p^*->;u]tf *^>}-N-(tf'J $Vy-4-'n\y)^<y-tz 

>7JU/1N>:P$ K (0. 05g, 0.101mmoL)% MH56mg, 1. Q] mo [)RXf Mikity y 

f = '5A*M(2. 0mL)0x^ y -;K2. 0mL);#)S^iP^MaT150|^Ji^ L 

fco (100mL)TrJSHH L 

tco MJBIISU 
p7h^77<-(y!?pp^>/^; -)\y) iz £ y Htm u *l§Elb 

£$l(29.9mg,64)Q£tte@<*£ UTt#/c0 

1H-NMR(500MHz,CD30D) 8 ppm: 1. 38-1. 54(3H, m), 1. 66-1. 75(1H, m), 1. 80-1. 88(2H 

, m), 1. 97-2. 01 (2H, m), 2. 72-2. 77(1 H, m), 4. 38(1 H, dt, J=3. 9, 5. 9Hz), 6. 95-6. 99 

(3H, m), 7. 92(1 H, d, J=7. 8Hz), 8. 24(1 H, d, J=5. 9Hz), 8. 52(1 H, s). 

MS(ESI)m/z:467[M+H]+. 

[0354] (^»IJ7 2) 4-{[(1S%2R*)-5,5-yp<f>iU-2-(1-p<f>iU-1H-tf^V->iU-5 

—r)\s)w p^*:>ju]tf *i>}-2,5-^7Mp-N-(tf <j < vy-4-'rJU)^> 

-\zyx)i/7isyy$ K 

[0355] [<fb90] 



WO 2013/118854 167 PCT/JP2013/052985 

[0356] (72a) 6-3 - K-9, Q-V * f JI/-1,4-V tf fcfP [4. 5]f 2J-6-I > 

2-3- K-5,5-y^f P^*Ht-2-x>-1-tf >(J. Org. Chem., 1994 

, 59, 5393-5396 ; 6.10g, 24.4mmo L)% if b > 'J P — JU(3. 00g, 48. 3mmo L) 

% p- K>/H >It7Kffi!t:^)(230mg, 1. 22mmo > ii > (70mL) l\ 

s HIE'fb'n ̂  (3. 33g, 4 

6%)£*|fetf LTt#/co 

^-NMR^MHz, CDCl3) 5 ppm: 1. 01 (6H, s), 1. 84(2H, s), 1. 96(2H, d, J=3. 9Hz), 3. 9 

5-3. 98(2H, m), 4.18-4. 21(2H, m), 6. 59(1H, t, J=4.4Hz). 

(72b) 5-(9,9-y*f Jl/-1,4-ytf *HtXt°P[4.5]f^-6-i>-6-^;U)-1-

p<f;u-iH-t0^V-;u 

^»J72a-e^ L/c6-3 - K-9, 9-^p< f JU-1,4-^tf fcfP [4. 5]f 

£-6-i>(1.4g,4.76mmol)N 1-p< f JU-5-(4,4, 5, 5-f K ^ f JU-1,3,2-*>*tf 

*Ht/1?^>-2-^;U)-1H-t°^V-;Kl.00g,4.81mmoL)N f K^*X( K 'J 7 x 

>)/'\7>'r)A(0) (240mg, 0. 208mmo L)% ^ It"tz I\{ 3. 40g, 10. 

4mmoL)% 1,4-^tf >(10mL)S.t/7K(5. 0mL)£ffll\ ^»lJ39atC^ UTJ5 

^§E<b£$l(758mg,64)0£ttetf>ni/£ 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 09(6H, s), 1. 80(2H, s), 2. 07(2H, d, J=3. 9Hz), 3.4 

4-3.47(2H,m),3.77-3.79(2H,m),3.80(3H,s),5.88(1H,t,J=3.9Hz),6.17(1H,d, 

J=1. 5Hz),7.41 (1H, d, J=2. 0Hz). 

(72c) 5, b~V * f >/U-2-(1-p< f JU-1H- \f.=jsJ-)\/-b-y{ )[/) V 0 P/s^*Hf-2-

l>-1-tf > 

^»J72b-e^ L/c5-(9, 9-V* f JU-1,4-^tf fcfP [4. 5]^*J-6-I 

>-6-^;U)-1-p<f ;U-1H-t°^ V-;K758mg,3.05mmoL)N 2MJ^I|(2. 0mL)S.t/T 

HF(5.0mL)£ffll\ *1 

(581 mg, 93%) ^Mfetf < )\st. L T%tz0 

1H-NMR(500MHz,CDCl3) 8 ppm: 1.14(6H, s), 1. 58(2H, s), 2.46(2H, d, J=2. 9Hz), 3. 7 

0(3H, s), 6.14(1 H, d, J=1. 5Hz), 6. 98(1 H, t, J=3. 9Hz), 7.44(1 H, d, J=1. 5Hz). 
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(72d) 

J —)\/ 

^»J72c-e^ L/c5,5-y f ju-2-d-* f ju-1 H- tf ̂  V-JU-5-^ JU) *> 

0 •/s^*Ht-2-X >-1-tf > (581 mg, 2. 84mmoL)CD J — JU(6. 0mL);#)^tC7K/T 

T, TKSHbtf^Hf h 'J ^A(200mg,5.29mmol)£JP;L 

J5J^;#^^tSffi^bT7>;E-^A7K;#^(50mL)^JPxT, B 

I|xf ;U(100mL)T?aai^ K'J ^7A-e|g!):#L/co MJ±)I 

ls^ ^ ra ^ £ :> 'J ^JU ̂  • V WyD l-{V0UU*$y/*$ J-)\y 

; 98:2KcJ;i<.m§iU *I§Elbl=r^ (40mg, 6. 8%) JUt LT %tc0 

1H-NMR(500MHz,CDCl3) 8 ppm: 1. 01 (3H, s), 1. 02(3H, s), 1. 29-1.34(2H,m),1.44-1 

. 48(1H, m), 1. 55-1. 64(1H, m), 1. 72-1. 83(2H, m), 2.47-2.52(1H,m),3.81(1H,dt, 

J=4.4,11.2Hz), 3. 84(3H, s), 6. 08(1H, d, J=1. 5Hz), 7.42(1H, d, J=1. 5Hz). 

(72e) N-(2,4-V * K *^>yjU)-4-{[(1S*, 2R*)-5, 5-V * f JU-2-(1-* f 

JU-1H- tf =? V—)U-5—T)U) *> 0 • ̂  * */ JU] tf * *>} -2, 5- V 7 JU tf • -N - (tf 'J 

»$lJ14bTi^L/cN-(2,4-yp< \-^-V^<yV)\y)-2,4, 5- h 'J 7JUtf P-N-

(tf >J <Vy-4—( M^y-tzyXJlsfcyy^ K(85mg,0.193mmol)N ^MW26 

-ei^iL/c(1S*, 2R*)-5, 5-V*^J\y-2-a-*^JU-1H-t°yV-JU-5-'f)\y)V^ 

p/s^pHj-y —j[/(4Qmgi 0_ i92mmoL)N TK^'fbf K 'J 0-^.(63% ; 30mg, 0. 788mmoL) 

RtfDUF (2. 0mL) l\ ^»J1 alzm IS T JxJ&RtfmmmZU ? ZtlZckV 

, ^§B<b^(100mg,83)0£ttetf >HU£ LT%tz0 

1 H-NMR(500MHz,CDCl3) 8 ppm: 1. 06(3H, s), 1.10(3H, s), 1. 39-1.48(2H, m), 1. 55-1 

. 62(1 H, m), 1. 81-1. 96(3H, m), 2. 91-2. 96(1 H, m), 3. 77(3H, s), 3. 78(3H, s), 3. 90( 

3H, s), 4. 30(1 H, dt, J=3. 9,11. 2Hz), 5.19(1 H, d, J=16. 6Hz), 5. 24(1 H, d, J=17.1 Hz 

),6.05(1H,d,J=2.0Hz),6.38-6.42(3H,m),7.18-7.20(2H,m),7. 36(1H, d, J=1. 5H 

z), 7. 67(1 H, dd, J=6.4, 9. 8Hz), 8.46(1 H, d, J=5. 9Hz), 8. 79(1 H, d, J=1. 0Hz). 

(72f) 4-{[(1S*, 2R*)-5, b~V * fJU-2-(1-;>< fJU-1 H- tf ̂  x/—JU-5-^f JU) V 

0 • ̂ * *>JU] tf * :>}-2, b-V 7 JUtf • -N-(tf 'J < V y-4-'f JU) * > if > XJU 
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fry7$ K 

^»J72eXMik LtcN-(2,4-* S * JU)-4-{[ (1S*, 2R«)-5, 5-V * 

f J U-2- (1 - * f J U-1H- tf =7 V—) U-5—T J U) *> 0 • ̂  * */ J U ] tf * *>} -2, 5- V 7 

JUtf P-N-( tf 'J $ ^>-4-^ JU^V-tz >7JUtf\ yy $ K(100mg, 0. 159mmoL)% 

h 'J if ;Ui>^>(0.20mL)N K 'J 7JUtf PM£(2. 0mL);&tf$/ £ p p * $ >(2 

.0mL)£ffll\ tl§Elt£-

$l(70mg,92)0£tte@<*£ UT%tc0 

1H-NMR(500MHz,DMS0-d6) 8 ppm:0. 98(3H, s), 1. 09(3H, s), 1. 36-1.43(3H, m), 1. 68 

-1. 90(3H, m), 3. 01 (1H, dt, J=4.4,11. 7Hz), 3. 77(3H, s), 4. 68(1 H, dt, J=3. 9,10. 7 

Hz), 6. 21 (1H, d, J=2. 0Hz), 6. 98(1 H, brs), 7. 08(1 H, dd, J=6.4,11. 2Hz), 7.19(1 H, 

d, J=2. 0Hz), 7. 60-7. 63(1H, m), 8. 24(1H,brs),8.57(1H,s). 

MS(ESI)m/z:478[M+H]+. 

[0357] (^»IJ7 3) 4-{[(1S%2R=s)-2-(3-77$y-1H-tf^V-;U-4-^;U)^^P 

/s^*'i>>'U]tf *i>}-2-7>'Utf P-3-p< f ;U-N-( tf 'J $ V y-4-^ )[/)^<y-\z yx 

Ji/Tisyy^ K 

[0358] [<fb91] 

[0359] (73a) N-(2,4-^p< h *^^>y;U)-2-7;Utf P-3-p< f JU-4-({(1S*, 2R*)-2-

[3-^. hP-1-(T K ^ t: K P-2H- tf y y-2-^ ^U)—1H- tf yx/—JU-4-^f J\s]V 0 

p ̂ * VM tf * :>)-N-(tf 'j $ v y-4—r JU) * y -tz > TJU * y y $ K 

^MJ65b-e^jt L ten-(2,4-V * K * > V)D -2,4-*>* 7 JUtf P -3-p< f 

JU-N-( tf'J $ y >-4-^f JU^V-tz > 7JUtf\> T7 $ K(155mg, 0. 356mmoL)% 

$iJ34bTi^L/c(1S*,2R*)-2-[3-= hP-1-(r KP-2H-tf ̂  >-2-^JU) 

-1H- tf y V—JU-4-^f JU]:> ^7 p/s*Ht y — JU(105mg, 0. 356mmoL)% TK^bf K 

'J 0 A (63% ; 41.0mg,0.427mmoL)&t/DMF(6.0mL)£ffll\ ^fifefflJIalCig LXK 
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fCo 

1H-NMR(500MHz,CDCl3) 8 ppm: 1.48-1. 65(8H, m), 1. 82-2. 28(6H, m), 2. 05(3H, s), 3 

.58-3.68(2H,m),3.77(3H,s),3.80(3H,s),3.87-4.00(1H,m),4.29-4.35(1H,m), 

5. 27(2H, s), 5. 30-5. 33(1 H, m), 6. 39-6.43(2H, m), 6. 65(1 H, dd, J=8. 8,15.1Hz), 7 

. 19(1 H, d, J=8. 8Hz), 7. 22-7. 24(1H, m), 7.43(1H,d,J=24.4Hz),7.81 (1H,dd,J=8. 

8,17. 6Hz), 7.41 (1H, d, J=5. 9Hz), 8. 74(1 H, s). 

(73b) 2-7JUtf P-3-p<f JU-4-{(1S*,2R*)-2-(3-= h P-1H-bfp V-JU-4-^ 

)\>)vo p^*:>ju]tf *i>}-N-(t0|j $Vy-4-'(K 

^MJ73a-e^jt L ten-(2,4-V * K * > VJU)-2- 7 JUtf P -3-* f )l~4 

— ({(1S*,2R*)-2-[3-~ hP-1-(j t: KP-2H-t°^>-2-^;U)-1H-t°^V-

)\s-4-'< MV<7 n^*V)\s}^*V)-n-(¥'J $Vy-4-'< )\s)s<y-\zyx)\si$s 

y 7 $ K (209mg, 0. 294mmo L)% h 'J y > (0.10mL)% K 'J 7JUtf PiMt 

(0. 5mL)% V?UU*$y(2.0mL)RZ?*$ 7-JU(1. 0mL) l\ ^»lJ22c 

^ i;Tjxj&RtfmmmzuvztizAv* d39mg,99%)% 
LTt#/c0 

1H-NMR(500MHz,CD30D) 8 ppm: 1.46-1. 71 (4H, m), 1. 82-1. 93(2H, m), 1. 83(3H, s), 2 

. 06-2. 09(1 H, m), 2. 26-2. 29(1 H, m), 3. 57-3. 63(1 H, m), 4. 55(1 H, dt, J=4.4,10.7H 

z), 6. 85(1 H, d, J=8. 8Hz), 7. 08(1 H, d, J=6.4Hz), 7. 69(1 H, s), 7. 77(1 H, t, J=8. 8Hz 

), 8. 35(1 H, d, J=6.4Hz), 8. 62(1 H, s). 

(73c) 4-{[(1S*,2R*)-2-(3-:P$ y-1H-L°^ V-JU-4-^JU)^ P^^>JU] 

tf %-v}-2-7Mp-3-p<f JU-N-(bf'j $ Vy-4-^M^y-tzyxjisfcyy^. 

K 

^»J73b-ei^ L/c2-7tf P-3-f )l~4-{(IS*, 2R«)-2-(3-— h P-1H-

bf=7V—)\s-4-'r )\>)V9 P^*:>JU]tf **>}-N-( bf'J < V y-4-'f)ls)s<y -tz 

yXJU/is yy $ K(139mg, 0. 292mmoL)% J^^V^ ; 18mg)% * $ J 

-;K1. 0mL)S.t/M|xf ;K1. 0mL) ^IMJ68ctCig 

mtkfi^ztiz^^j, (34mg,26%)*&&mwtLTmtc0 
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1H-NMR(500MHz,CD30D) 8 ppm: 1.42-1. 66(3H, m), 1. 78-1. 82(1H, m), 1. 85-1. 89(1H 

,m),1.98-2.02(2H,m),2.15(3H,s),2.19-2.23(1H,m),2.73-2.78(1H,m),4.40(1 

H, dt, J=3. 9, 9. 8Hz), 6. 83(1 H, d, J=8. 8Hz), 7. 04(1 H, d, J=6.4Hz), 7.17(1 H, s), 7. 

74(1H, t, J=8. 3Hz), 8. 30(1H, d,J=6.4Hz),8.55(1H,s). 

MS(ESI)m/z:447[M+H]+. 

[0360] (^fife$iJ7 4) 2,5-^7,/Utf P-4-{[(1S*,2R*)-2-7x-JU:>^ 

tf *:>}-N-(1,2,4-f K NaJ^ 

[0361] [<fb92] 

[0362] mmWb-?m&Ltc2,5-V7M p-4-{[(1S«,2R«)-2-7x-;i/$/^p/s* 

4mg, 0. 252mmoL)% IMTKIt'fbf K 'J 0 A;#>^(0. 252mL, 0. 252moL)S.tM J — 

JU(3.0mL)£ffll\ tl§E 

LT%tz0 

1H-NMR(400MHz,DMS0-d6) 8 ppm: 1. 31-1. 61 (4H, m), 1. 70-1. 83(3H, m),2.14-2.17( 

1H, m), 2. 76-2. 83(1 H, m), 4. 74(1 H, dt, J=3. 9,10. 1 Hz), 7. 07-7. 34(7H, m), 7. 87(1 

H, s). 

[0363] (^fife0!l7 5) 2,5-^7,/Utf P-4-{[(1R,2S)-2-7 xp/s*f>;u] 

tf * }-N-(1,2,4-f 7 V 7 V-;U-5->C JU) ̂  > "tz > 7JU* > 7 $ K 

[0364] [<fb93] 

[0365] (75a) N-(2,4-^p< K ^<y Vb-VDM P-4-{[(1R, 2S)-2-7 x -

)\y V 0 P ̂  * VJU] tf * V} -N-(1,2,4-f 7 V 7 V—Jl/-5->C )\s) ̂  > "tz > X)\s 
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fry7$ K 

N— (2,4-V * K*^^>y;U)-2,4,5- K 'J 7 JUtf P-N-(1,2,4-f T7^T7 V-

JU-5—f M^yifyXJ^Ttsyy $ K (WO2010079443 ; 126mg,0.283mmoL)N (1R, 

2S)-2-7 JL—Ji/VC —JU(50. 0mg, 0. 284mmoL)% 7kMiki~ h 'J 0 A( 

63% ; 21.6mg,0.567moL)&t/DMSO(2.0mL)£ffll\ UtMM' 

mmmziT?ztizctv, mmt&yti(53.6mg,31%)zm&x-o^tLxmtc 

(75b) 2,^-VDM P-4-{[(1R, 2S)-2-7 x —)\sV 9 P^*:>JU]tf *V}-U-

(1,2,4-f 7V7 V-JU-5->f JU)^ > -tz > 7JU* > T7 $ K 

^»J75a-e^ L/cN-(2,4-y K *^>y»-2, 5-^7 JUtf P-4-{[(1 

R, 2S)-2-7x-;ui/^ p^^>ju]tf *^>}-N-(i,2,4-f T7^ T7 V-JU-5-^ JU 

)/<<>-tz>7v>'Utf\>77$ K(53. 6mg, 0. 0891mmoL)% K 'J Ji^JUV y > (0.10mL) 

s K 'J 7JUtf PMt(1.0mL)&t/y^PPp<^>(1.0mL)£ffll\ ^IMJIbtC 

mvTKfcjkzf&wmzfj? z. tiz& v, mmt&MM.2mg,99%)zm&m 
LTt#/c0 

[ oc ]D25=56. 9(C 0. 232, DMSO). 

[0366] (^fife0!l7 6) 2,b-VZ>M P-4-{[(1S,2R)-2-7 xp/s*f>;u] 

l-*V}-U-(],2,4-3L7V7V-)\s-5-'()\s)'<y-\zyX)l<fty7$ K NaJ^ 

[0367] [<fb94] 

[0368] mMm2bXm^Ltc2,5-VyM P-4-{[(1S,2R)-2-7 x " P^*S/ 

JU] tf * *>} -N- (1,2,4-f T7 T7 x/-;U-5-^ JU) ̂  > -tz > X JU* > T7 $ K (386m 

g, 0. 855mmoL)% IMTKIt'fbf K 'J ^ A;#)^(0. 855mL, 0. 855moL) l\ ^iite$|]5 

cizmvx KfcJkZf&WMZfj? Z t IZ £ y N J£§B<b£$l(386mg, 99%) 
LTt#/c„ 
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[ a, ]D25=-44. 1 (c 1. 06, DMSO). 

[0369] (^»IJ7 7) P-4-{[(1S*, 2R*)-2-(1-p< f JU-1H-L°^ V-JU 

K NaiH 

[0370] [<fb95] 

[0371] mmW4d-?m&Ltc2,5-V7M P-4-{[(1S*,2R*)-2-(1-p<f JU-1H-L°^ 
x/-;u-5—r;u)f>^p^>f;uL]tf*i>}-N-(t0|j$y>-4— 

K(15. 3mg, 0. 035mmoL)% IMTKIt'fbf K 'J ^ A;#)^(0. 035mL, 0. 035m 

oL)£ffll\ J£§B<b£$l 

(11.0mg,68)0£tte@<*£ LT?#fc0 

1H-NMR(500MHz,CD30D) 8 ppm: 1. 75-1. 99(4H, m), 2. 24-2. 32(2H, m), 3.48-3. 52(1H 

, m), 3. 81 (3H, s), 4. 78-4. 82(1 H, m), 6.19(1 H, d, J=2. 0Hz), 6. 71 (1H, d, J=7. 3Hz), 

6. 81 (1H, dd, J=6.4,10. 7Hz), 7. 35(1H, d, J=2. 0Hz), 7. 65(1H, dd, J=6.4,10. 7Hz), 

8. 00(1H, d, J=6.4Hz), 8. 31 (1H, s). 

[0372] (^»IJ7 8) 2,5-^7,iUtf P-4-{[(1R, 2S)-2-(1-p< f JU-1H-L°^ V-JU-

5->T M V 0 P ̂  f Jls] tf * *>}-N-( tf <J < V y-A-^i )\y) ̂  > -tz > 7JU* > T 

$ K 

[0373] [<fb96] 

f ;u-i H- V-;i/-5->r JU) ? p ̂  f JU] tf * *>}-N-( tf 'j $ y y-4-j JU 
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1Ltzfi-(2,4-V* \-3cV<y V)\y)-1, b-V 7 JUtf P -4-{[ (1 

S*, 2R)-2-(1-p<f>iU-1H-t0^V->iU-5-^>iU)^^P^>f>iU]tf **>}-N-(tf 

'J $ $/>-4—f K^CHIRALPAK AD(*fcit£*±^y-tzJU 

; V7°PAy-;U ; 4:1)^ y U tl§Elbl=r^£iffetf 

-f JU£: LTt#/c0 

(78b) 2,b-V7M P-4-{[(1R,2S)-2-(1-p<f>iU-1H-t0^V->iU-5-^>iU)^ 

^7 p^>f JUL]tf*:>}-N-(tf'J $^>-4—T;U)/>0-tz>X>'U/lN>77$ K 

^MJ78a-e^jt L tz-(2,4-^p< h ^>y>)-2, 5-^7 JUtf P-4-{[(1R 

,2S)-2-(i-p< f ju-1 H-tf ̂ V-JU-5-^;u)*>o P^ >f ;u]tf *^>}-N-( tf 'j 

$ Vy-A-^M^yifyXJ^/tsyy^. K(436mg, 0.74mmoL)% K 'J if JUV Z7 

y (0. 20mL)% K 'J 7>/Utf PMI(2. 0mL)S.t/y^PPP<^>(2. 0mL)^ffil\N 

^MJIuzmLTKitAzfimmttfi?ztiz£vs (239mg,74%) 
zm&mwt Lxmtz0 

[a]D25=-72.7(c 1. 04, DMSO). 
[0375] (^»IJ7 9) 3-^PP-2-7JUtf P-4-{[(1S*, 2R*)-2-(1-p< f JU-1H-tf ̂  

V—;u-5—r)i)vo p^*f>;u]tf *:>}-N-(tf >j $ vy-4-'r;u)^>-tf>x 

JU/1N>:P$ K 

[0376] [<b97] 

[0377] (79a) 3-^PP-N-(2,4-i/7 h >^;U)-2,4-*>* 7JUtf P-N-( tf 'J $ V 

y-4-'()\s)s<yayx)\sfcy7$ K 

^»J14a-e^L/cN-(2,4-yp< Vy V J\s) tf'J $ ̂  >-4-:P $ > (1. 

00g, 4. 07mmoL)% 3-^7 p p-2,4-^7JUtf P'O'tz >7JU/1N—p 'J K(1. 51 

g, 6.11mmoL)% 1,4-V 7+f tf*> 0 P [2. 2. 2]tf 0 0 >(0. 69g, 6.11mmo D&t/THF 

(20mL)£ffll\ tllElb 
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^(Q.983g,53%)%:m&7IEJ\s7 7Xt LT%tza 

1H-NMR(500MHz,CDCL3) 8 ppm:3. 78(3H, s), 3. 81 (3H, s), 5. 25(2H, s), 6.41-6.43(2 

H,m),7.11-7.15(2H,m),7.22(1H,d,J=8.8Hz),8.01-8.05(1H,m),8.47(1H,d,J=5 

.9Hz),8.75(1H, d, J=1. 0Hz). 

(79b) 3-^7 • P-N-(2,4-V * K *V<yV )\s)-l~D M p-4-{[(1S*, 2R*)-2-

(1 - f)U-1H- tf =7 V~)U-5- -fJU) 0 • ̂  )U] tf * }-N - (tf 'J < V >-4 

^»J79a-e^ L tz3-0 • P-N-(2,4-V* b-^V^y VJU)-2,4-V7 JUtf 

P-N-(tf >J <Vy-4-'(M^yizyXJlsfcyy^ K(0.30g,0. 69mmol)N 

L/c(1S*, 2R*)-2-(1-p< f JU-1H- tf =7 V- JU-5->C JU) V 0 • ̂ * +t 

y —JU(0. 12g, 0. 66mmoL)% K 'J 0 A(63% ; 0. 050g, 1. 31mmoL)S.£/DMF 

(2.0mL)£ffll\ tllElt 

£^(314mg,77%)^lfe7^U7?7^ LT%tz0 

1H-NMR(500MHz,CDC L3) 8 ppm: 1. 41-1. 63(4H, m), 1. 88-1. 97(2H,m),2.07-2.09(1H 

, m), 2. 23-2. 26(1H, m), 3. 03-3. 08(1H, m), 3. 77(3H,s),3.78(3H,s),3.92(3H,s), 

4. 29(1 H, dt, J=3. 9,10. 3Hz), 5. 21 (1H, d, J=17.1Hz), 5. 26(1 H, d, J=17.1Hz),6.05 

(1H, d, J=2. 0Hz), 6. 39-6.41 (2H, m), 6. 60(1H, d, J=9. 3Hz), 7.16(1 H, dd, J=1. 5, 5. 

9Hz), 7.19(1 H, d, J=9. 3Hz), 7. 36(1 H, d, J=2. 0Hz), 7. 81 (1H, dd, J=7. 8,8. 8Hz), 8. 

44(1 H, d, J=5. 9Hz), 8. 76(1H, s). 

(79c) 3-^7 p p-2-7JUtf • —4— {[(1S*, 2R*)-2-(1-p< f JU-1 H- tf =7 V~JU-5-

-i )\>)V 9 VJIs]tf *:>}-N-(tf <J < V y-4—f JU)^ >-tz >7JU ft > T $ 

K 

^WiJ79b-e^L/c3-^PP-N-(2,4-yp< K *^>^U)-2-7 JUtf P-4 

-{[(IS*, 2R*)-2-(1-p<f>iU-1H-tf^V->iU-5-^>iU)^^P^*^>iU]tf *$/}-N 

-(tf 'J ^Vy^-J M^y-tzyXJlsfcyy^ K(314mg,0.51mmol)N h 'J if 

JlsVyy(0. 50mL)% K 'J 7JUtf PM|(5. 0mL)%.&5/0 P P * 9 > (5. 0mL) £ 

tl§Eltl=r^(183m 

LTmtz0 
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1 H-NMR(500MHz,CDC l3) 8 ppm: 1. 38-1. 70(4H, m), 1. 87-1. 95(2H,m),2.06-2.10(1H 

, m), 2. 22-2. 25(1 H, m), 3. 03-3. 08(1H, m), 3. 92(3H, s), 4. 28(1H, dt,J=4.4,10.7H 

z), 6. 04(1 H, d, J=2. 0Hz), 6. 61 (1H, dd, J=1. 0, 9. 3Hz), 7. 20-7. 21 (1H, m), 7. 36(1 H 

, d, J=2. 0Hz), 7. 78(1 H, t, J=7. 8Hz), 8. 35(1 H, d, J=6.4Hz), 8. 81 (1H, s). 

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

[0378] (^MJ8 0) 3-^PP-2-7JUtf P-4-{[(1S*,2R*)-2-(1-p<f,/U-1H-tf^ 

x/-;u-5—r;u)f>^p^>f;u]tf*i>}-N-(t0|j$y>-4— 

K 
[0379] [<fb98] 

(1 - f)U-1H- tf =7 V-)U-5- -f JU) 0 P ̂  f)U] tf * }-N - (tf 'J < V >-4 

Ltz(1 S*, 2R*)-2-(1 f JU-1H-tf ̂  V- JU-5->C MVOU^y 9 

J — JU(169mg, 1. 02mmoL)% K 'J 0 A(63% ; 50mg, 1. 31mmoL)S.£/DMF(3 

.0mL)£ffll\ tl§Eltl=r 

^(347mg, 57%) £Mfe:P^JU7 7 LT%tz0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 80-1. 98(4H, m), 2. 22-2. 35(2H, m), 3. 50(1H, dt, J 

=4.9,8.8Hz),3.76(3H,s),3.80(3H,s),3.87(3H,s),4.73-4.76(1H,m),5.24(1H, 

d, J=17.1 Hz), 5. 29(1 H, d, J=17.1Hz), 6. 08(1 H, d, J=2. 0Hz), 6.40-6.42(2H, m), 6. 

63(1 H, dd, J=1. 0,8. 8Hz), 7.18(1 H, dd, J=1. 5, 5. 9Hz), 7. 20(1 H, d, J=7. 8Hz), 7.42 

(1H, d, J=1. 5Hz), 7. 88(1 H, dd, J=7. 8,8. 8Hz), 8.44(1 H, d, J=6.4Hz), 8. 76(1 H, d, J 

=1.0Hz). 

(80b) 3-^7 p p-2-7JUtf P-4-{[(1S*,2R*)-2-(1-p< f JU-1H- tf =7 V~JU-5-

^»J79a-e^ L tz3-0 P P-N-(2,4-V* V)\s)-l, 4-V7 JUtf 

P-N-( tf 'J $ V y-4- 7 $ K (463mg, 1. 02mmo L)% 
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^ju)^p^>fju]tf*^}-N-(tf'j$:y>-4--r j u) ̂  > -tz > TJ u * > T7 $ 
K 

^MJ80a-e^3t • p-N-(2,4-$/* h %-V<yV )\s)-2-y M P-4 

-{[(IS*, 2R)-2-(1-p<f>iU-1H-t0^V->iU-5-^>iU)^^P^>f>iU]tf *^>}-N 

"(t$*/y-4-4 M^y-tfyZJbfcyTS. K(344mg, 0.31 mmo l)N K 'J if 

JlsVyy(0. 50mL)% K 'J PMI(5. 0mL)S.t/y^PPP<^>(5. 0mL)^ 

tl§Eltl=r^(227m 

g,88)0£tte@<*£ LT?#fc„ 
1H-NMR(500MHz,CDCL3) 8 ppm: 1. 78-1. 98(4H, m), 2. 22-2. 35(2H, m), 3.49(1H, dt, J 

=4. 9,8. 3Hz), 3. 86(3H, s), 4. 72-4. 75(1 H, m), 6. 07(1 H, d, J=2. 0Hz), 6. 64(1 H, d, J 

=7. 8Hz), 7. 24-7. 25(1 H, m), 7.42(1 H, d, J=2. 0Hz), 7. 86(1 H, dd, J=7. 8,8. 8Hz), 8. 

37(1H, d, J=6.4Hz), 8. 84(1H,brs). 

MS(ESI)m/z:452[M+H]+. 

[0381] (^»IJ8 1) 2-7JUtf P-5-p<f;U-4-{[(1S%2R=s)-2-(1H-t0^V->iU-4-

-f ;u) :> 0 P ̂  * :>JU] tf * *>} -N- (tf 'J < V y-4-4 JU) * y -tf > TJU * y y $ 

K 

[0382] [<fb99] 

[0383] (81a) N-(2,4-^p< K ^<y V )\s)-2~D M P-5-p< f JU-N-( tf 'J $ V y-4 

-•<JU)-4-({(1S*,2R*)-2-[1-(TL h7b KP-2H-tf^>-2-^;U)-1H-tf^V-

;u-4—r ;u]->^7 p^*->;u}tf *->)^>-tf>x>'U/lN>77$ K 
^MJ43a-e^jt L/cN-(2,4-V* V)l)-2,4-V7 JUtf P-5-p< f 

JU-N-(tf'J $y>-4-^T ;U)^>-tz>X>'Utf\>77$ K(200mg,0.459mmoL)N 

$iJ33bTi^L/c(1S*,2R*)-2-[1-(f KP-2H-tf^>-2-^ JU)-1H-tf^ 

V—JU-4-^f JU]:> ^7 p/s*Ht y —)[/(] 14mg, 0. 459mmoL)% 7kMiki~ h 'J 0 A (6 

N—N 
H 
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3% ; 27mg,0.680mmoL)&t/DMF(7.0mL)£ffll\ 

?ZtlZ£V, J£§Efc£$l (170mg, 56%) £Mfetf L T %tz0 

1 H-NMR (500MHz, CDC t3) 8 ppm: 1.41-1. 69 (8H, m), 1. 80-2.18(6H,m),2.15(3H,s),2 

.85-2.90(1H,m),3.62-3.67(1H,m),3.76(3H,s),3.79(3H,s),3.98-4.02(2H,m), 

5. 25(2H, s), 5. 26-5. 28(1 H, m), 6. 37-6.42(3H, m), 7.19(1 H, d, J=8. 3Hz), 7. 30(1 H 

, dt, J=1. 5, 5. 9Hz), 7. 38(1 H, d, J=6.4Hz), 7.41 (1H, s), 7. 68(1 H, d, J=8. 3Hz), 8.4 

3(1 H, d, J=5. 9Hz), 8. 77(1H, s). 

(81b) 2-7JUtf P-5-p<f ̂ U-4-{[(1S% 2R*)-2-(1 H-V-JU-4-^ JU) ̂  

• ̂ * VJ\S] tf * }-N-(bf 'J < V y-4—r jis) ̂  > -tf yxj\sfcyy< K 

£Mmia!?m&LfcN-(2,4-V* K *^>y»-2-7 JUtf P-5-p< f JU-N 

-(bf'J $^>-4-^,iU)-4-({(1S*,2R*)-2-[1-(f Vybl K P-2H- bf^ >-2->T )\s 

50mg, 0. 22mmo L)% K 'J y > (0. 15mL)% h 'J 7JUtf PiMtO. 5mL)% V 

^PP^XI. 5mL)&t/p< $ J-)\s{ 1. 5mL) ^»J22ctC^ 

(70mg,t LTmtc 

1H-NMR(500MHz,DMS0-d6) 8 ppm: 1. 30-1. 37(2H, m), 1. 45-1. 75(4H, m),1.92-1.94( 

1H, m), 2. 06(3H, s), 2. 06-2.10(1 H, m), 2. 75-2. 80(1 H, m), 4. 35(1 H, dt, J=3. 9, 9. 8 

Hz), 6. 97(1 H, d, J=12. 7Hz), 6. 99(1 H, brs), 7.41 (2H, s), 7. 62(1 H, d, J=8. 3Hz), 8. 

31 (1H, brs), 8. 58(1H,s). 

MS(ESI)m/z:432[M+H]+. 

[0384] (^»IJ8 2) 4-{[(1S*,2R*)-2-(3-:P$ 7 bf'J yy>-4->ni/)*>? P^* 

vjis] tf * }-2,5-y 7 jutf P -N-(bf 'J < V y-4-'r Jis) ty-tz yxjisfcyy^ 

K 

[0385] [<b100] 
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[0386] (82a) 6-(4,4,5,5-f h ^ f JU-1, 3,2-Vtf ^ >-2->T JU)-1,4-V 

tf tf • [4. 5]f 2J-6-X> 

6-3 — K-1,4-^tf X tf • [4. 5]T?^J-6-X > (SynLett, 2008, 1086-109 

0 ; 2. 70g, 10. 2mmoL)0THF(30mL);#^^-78°C-ef ̂ 7 A(1.65M^*Ht 

; 6.7mL,11.1mmoL)^JP^/c„ J5J&5§&£-78^-ei0^£im 4,4,5, 

5-f ;U-2-(7°PA>-2-^;Utf ̂ >)-1,3,2-^tf *+>-tfUy>(4. 0mL 

,19.8mmoL)£JP;L -780CX2VmmW Ltz0 J^;#^C7K(50mL) £JpiLTlt 

I£xf JU(50ml_)T?aai^ #$Jf £&7Kfifc^ K 'J £ A-ef£J£ Ltz0 MJ±)I 

'J tf)\/0 PV K ^7 7 -f -(^^WMtif JU ; 9:1) 

£ J; y *tl[ U (1. 52g, 56%) * Mfetf << )\st L T %tz0 

1 H-NMR(500MHz,CDC L3) 8 ppm: 1. 26(12H, s), 1. 72-1. 80(4H, m), 2.07-2.10(2H,m), 

3. 93-3. 95(2H, m), 4.16-4.18(2H, m), 6. 71(1H, t, J=3.4Hz). 

(82b) 6-^P P-4-(1,4-V tf *y-X tf P [4. 5]f £-6-1 y-6-J JU) tf <J #V 

y-3 -y$y 

mmim2axm^. u tz 6-(4,4,5,5-rh7^ f ;u-i, 3, 2-v**+r# p ̂  >-2 

->r Jl/)-1,4-y tf tf P [4. 5]f £-6-1 > (0. 64g, 2.40mmoL)% 4-7"P ̂ E-6 

-0 P P tf'J yVy-3-7$ y (0. 50g, 2.40mmo L)% f K^*X( K 'J 7 x -JU* 

X7 -f >)/^ ̂  ̂  A(0) (0.14g, 0.12mmoL)% ^Itizi>r!7 A(1. 72g, 5. 29mmoL) 

, $/*tf *Ht>(8.0mL)&t/7K(4.0mL)£ffll\ ^»J39atC^t 

(275. 7nig, 43%) £ Mfetf -f JU t LX %tz0 

1H-NMR(500MHz,CDCl3) 8 ppm: 1. 85-1. 89(4H, m), 2. 20-2. 23(2H, m), 3. 70-3. 73(2H 

, m), 3. 89-3. 92(2H, m), 5. 72(2H, brs), 6. 03(1 H, t, J=3. 9Hz), 7. 05(1 H, s). 

(82c) 4-(1,4-^tf *HtXtfP[4.5]f ̂ -6-x>-6-^;U) tf'J #Vy-3-7$. 

y 

^»J82b•L tz 6- 0 P P-4- (1,4- V tf * V X tf P [4. 5] f' t)-6-x >-6 

—fJly) tf'J VVy-3-7$ >(0. 10g, 0. 37mmo L)% ~ £ A(0. 14g,2.2 

4mmoL)&O;/^y^Aj^||(10% ; 0.10g)0i^ y -;u(3. 7mL);#>S;&80oC-e4 

0#^^L/co h), mmiss mmvmmt 
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1 

(82d) 2-(3-y$ J bf'J VVy-A-'i )\y)VO P ̂ *"9-2-1 >-1-tf > 

^»J82cL tc%m<DA- (1,4- V tf * X tf • [4. 5] f£ -6-x >-6--f 

;U)tfljyy>-3-77$>N 2Mj£I£(0.37mL)&mHF(0.92ml_)£ffll\ ^»lJ67 

ctCiS CI ^ tCct lJ s ^IlE-fb-n^^nig, 99%, 2 steps) 

£&fetf LTt#/co 
1H-NMR(500MHz, CDCL3) 5 ppm:2.13-2.18(2H, m), 2. 58-2. 64(4H, m), 4. 97(2H, brs) 

, 6. 99(1H, d, J=4. 9Hz), 7.19(1H, t, J=4.4Hz), 8. 61 (1H, d, J=4.4Hz). 

(82e) (1S*, 2R*)-2-(3-77 $ y bf'J VV y-A-^MVO J ~)\s 

^»iJ82d-e^L/c2-(3-77$ J bf'J yVy-4-^JU)V^U^^rV-2-Jiy 

-1-tf >(40mg, 0. 20mmoL)% TK^'fbtfx'i'^f K 'J *5 A(20mg, 0. 59mmoL )$.£/;>< $ 

y-JU(2.0mL)£ffll\ ^MJ72dtC^i;TJ5J^S.t/^MlI;&tT9 ztiz£ y 

s ^§E<b£$l(39mg,99%)£ttetf >Hl/£ LT?#/b0 

1 H-NMR(400MHz,CDC L3) 8 ppm: 1. 23-1. 95(7H, m), 2. 10-2. 14(1H,m),2.52-2.57(1H 

, m), 3. 58-3. 63(1 H, m), 5.43(2H, brs), 7. 07(1H, d, J=4. 9Hz), 8. 33(1H,d,J=4.9Hz 

). 

(82f) 4- {[ (1S*, 2R*)-2-(3-T7 $ J bf'J VV y-4-j )\,)*/<7 P^^>JU]tf * 

i/}-W-(2,4-V* V^rV^<yV)\y)-2,b-VD M P-N-(tf 'J $ ̂  >-4-^ JU)^ 

ya yzjisfcyy< K 

^»iJ14b-e^L/cN-(2,4-yp< K*^>^>y;U)-2,4,5- K 'J 7JUtf P-N-

(tf'J $ Vy-4-4, J[/)^<yizyX)\y7isyy$. K(90mg,0.20mmol)N ^MJ82e"e 

Ltc( 1S*, 2R*)-2- (3-T $ J bf 'J VV >-4->T M V 0 P ̂  * +t J ~)\s (40mg 

, 0. 20mmo L)% TK^bf K 'J ^ A (63% ; 10mg, 0. 31 mmo L)S.t/DMF(1. 0mL) 

s tl§Elbl=r^(45.6mg,3 

6LTmtc0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 39-1. 59(3H, m), 1. 68-1. 76(1H, m), 1. 91-1. 98(3H 

,m),2.30-2.33(1H,m),2.91-2.97(1H,m),3.76(3H,s),3.76(3H,s),4.16-4.23(1 

H, m), 5. 03(2H, brs), 5.18(1 H, d, J=17.1 Hz), 5. 22(1 H, d, J=16. 6Hz), 6. 38-6.43(2 
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H, m), 6. 57(1 H, dd, J=6. 4,11. 2Hz), 7. 10(1 H, d, J=4. 9Hz), 7. 15-7. 20(2H, m), 7. 71 

(1H, dd, J=6.4,10. 3Hz), 8.45(1H, d, J=5. 9Hz), 8. 59(1H, d, J=4. 9Hz), 8. 77(1H, s) 

(82g) 4-{[(1S*, 2R*)-2-(3-7 $ J tf 'J ?V >-4->T M <7 • ̂ JU] tf * 

} -2, 5-y 7 M • -N- (tf <J < V >-4->r )\y) ̂  > "tz > XJIy * > T $ K 

^»J82f •Ltz4- {[ (1S*, 2R*) -2- (3-T $ J tf 'J VV y-A--{ )l)V C U 

^*^>JU]tf ̂ >}-N-(2,4-^p< K*^^>y;U)-2,5-y7>iUtf P-N-(tf <J < 

V JU)^ >-tz > XJUTfcyy $ K(45mg, 0. 073mmoL)% K 'J i-fJU'v y y ( 

0. 06mL)% K 'J DM PM£(0. 08mL)% V0 • • * $ > (0. 76mL) 

mmzmUT&fcRXf&tB-mZfj? ZtlZ£Vs J£§Bfc£$l(25mg,74)0£& 

&mwt Lxmtz0 

1H-NMR(500MHz,CD30D) 8 ppm: 1.48-1. 60(4H, m), 1. 82-1. 98(3H, m), 2. 29-2. 31(1H 

, m), 3. 06-3.11 (1H, m), 4. 66-4. 71 (1H, m), 6. 96(1 H, dd, J=1. 0, 6.4Hz), 7.10(1 H, d 

d, J=6.4,11. 2Hz), 7. 36(1 H, d, J=4. 9Hz), 7. 65(1 H, dd, J=6. 8,10. 3Hz), 8. 21 (1H, d 

, J=6.4Hz), 8. 28(1 H, d, J=4. 9Hz), 8.49(1H, s). 

MS(ESI)m/z:463[M+H]+. 

[0387] (^»IJ8 3) 1,3-VDM P-4-{[(1S*, 2R*)-2-(1H-tf ̂  V-JU-4-^ JU) 

vo p^*:>ju]tf *:>}-N-(tf <j <Vy-A-'f M^y-tzyxjisfcyy^. K 

[0388] [<b101] 

[0389] (83a) N-(2,4-^p< K 3-V DM P-N-( tf 'J $ V >-4->T JV 

) -A- ({(1S*, 2R*)-2- [ 1 - (f h =? t K P -2H- tf =? >-2- -f)U) •-1H- tf =? V-)U-4-

^»J30a-e^L/cN-(2,4-yp< h*^>y»-2,3,4- K 'J DM P-N-

(tf >J Si/y-A-JM'iyizyZJlsfcyyS K(200mg,0.45mmol)N ^Bte0!|33b 
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-emit L tc (1 S*, 2R«) •-2-[ 1 - (f K 7 t: K • •-2H- tf =y >-2--f)U) •-1H- tf =y V-)U 

-4-^f J\y]V 0 J — JU(110mg, 0.45mmoL)% K 'J 0 A (63% ; 27m 

g, 0. 680mmoL)$.£/DMF(5. 0mL) 

9 mZ{k^(8Qmg, 26%) J J\st LT %tz0 

1H-NMR(500MHz,CDCl3) 8 ppm: 1. 36-1. 66(8H, m), 1. 81-2. 24(6H, m), 2. 85-2. 90(1H 

, m), 3. 62-3. 67(1 H, m), 3. 76(3H, s), 3. 79(3H, s), 3. 98-4.01(1H,m),4.06-4.11(1 

H, m), 5. 24(2H, s), 5. 24-5. 28(1 H, m), 6. 39-6.41 (2H, m), 6. 60-6. 64(1 H, m), 7.17-

7. 21 (2H, m), 7.43-7.46(2H, m), 7. 63(1H, t, J=8. 8Hz), 8.44(1H,d,J=6.4Hz),8.77 

(1H,s). 

(83b) 2,3-:v?7,'U:7|-P-4-{[(1S*,2R*)-2-(1H-tf^x/—JU-4--T JU):>^ P^s* 

V)\s]J *:>}-N-(tf <J ^Vy-4-4 Jly)^Oiz>XJIy^>T< K 

^»J83a-e^ L/cN-(2,4-V * h *V<>VJU)-2f 3-V DM P-N-( tf 

<J $y>-4-^JU)-4-({(1S*,2R*)-2-[1-(f h7t KP-2H-tf^>-2-^;U)-1H 

0.10mmo L)% K 'J if Jl/Vy>(0.10mL)% K 'J 7Jl/7t"PiSt(1. 0mL)% VOU 

Pp< ^ >(1.0mL)&t/p< ^ y-JU(1.0ml_)£ffll\ ^^J22ctC^ 

^§B<b£$l(15mg,33)0£tte@<*£ LT?#fc„ 
1H-NMR(500MHz,DMS0-d6) 5 ppm: 1. 33-1. 79(6H, m), 1. 94-1.96(1H,m),2.11-2.13( 

1H, m), 2. 77-2. 82(1 H, m), 4.42(1 H, dt, J=3. 9,10. 3Hz), 6. 96(1 H, d, J=6. 9Hz), 7.1 

0(1 H, t, J=8. 3Hz), 7.42(2H, s), 7. 56(1 H, t, J=8. 8Hz), 8. 24(1 H, d, J=5. 9Hz), 8. 55 

(1H, s), 12. 8(1H,brs). 

MS(ESI)m/z:436[M+H]+. 

[0390] (^»J8 4) 4-{[(1S*, 2R*)-5, 5-VDJU^ P-2-(1-p< f JU-1H-tf ̂ x/—JU 

-5—T )1>)V9 P^*:>JU]tf =^V}-2-y M P-3-p< f JL—N-( tf 'J < V>-4--f 
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[<ft 102] 

F F Q G 

•j j, if * 

[0392] (84a) 4-{[(1S*, 2R*)-5, 5-*>*7JUtf P-2-(1-p< f JU-1H-tf^ V-JU-5-^ JU) 

^ p ̂  ^ JU] tf * ̂ } -N- (2,4-y h * ^ > ̂ JU) -2- 7 JUtf p -3-f JU 

^MJ65b-e^jt LfcN-(2,4-y K *> *>MU) -2,4-*>*7 JUtf P -3-p< f 

JU-N-( tf 'J $ ̂  >-4-^f JU)^ >iz >7JUtf\ y T $ K(60mg, 0.14mmoL)% 

47b-e^jt L tc (1S*, 2R*)-5, 5-*>* 7 JUtf • -2-(1 -p< f JU-1H- tf ̂  V-JU-5-^ JU 

)i>^ —JU(30mg, 0.14mmoL)% TK^bf K 'J 0 A(63% ; 20mg, 0. 21mm 

o L)& tfDMF(5. 0mL) £1 alzm ISTJxJ&RtfmmmZ fi^ Z.tlZ<£ 

y, ^§B<b£$l(51mg,59)0£tte@<*£ LT?#fc„ 
1H-NMR(500MHz,CDC L3) 8 ppm: 1. 90-2. 17(4H, m), 1. 90(3H, s), 2.30-2.31(1H,m),2 

. 73-2. 80(1 H, m), 3. 07-3.12(1 H, m), 3. 77(3H, s), 3. 79(3H, s), 3. 88(3H, s), 4. 51( 

1H, dt, J=4.4,10. 7Hz), 5. 26(2H, s), 6. 04(1 H, d, J=2. 0Hz), 6. 39-6.42(2H, m), 6. 5 

4(1 H, d, J=8. 8Hz), 7. 20(1 H, d, J=7. 8Hz), 7. 25(1 H, dd, J=1. 5, 5. 9Hz), 7. 38(1 H, d, 

J=2.0Hz),7.80(1H,t,J=8.3Hz),8.42(1H,d,J=5.9Hz),8.76(1H, d, J=1. 0Hz). 

(84b) 4-{[(1S*,2R*)-5,5-y7JUtf P-2-(1-p<f JU-1H-tf^ V-JU-5-^ JU) 

vo p^*:>ju]tf *:>}-2-7JUtf P-3-P< f JU-N-( tf 'j < V y-4--r JU)^> 

-tz >TJU/1N>:P$ K 

^MJ84a-e^jt L/c4-{[(1S*, 2R*)-5, 5-V7)ltf P-2-(1 -f JU-1H- tf =? 

V—)u-5—r;u) *> o P ̂  * *>Ju] tf * *>} - N- (2,4- y K * *> •^ y v JU) -2- 7 

JUtf P -3-p< f JU-N-( tf 'J $ V y-A-'i JU) ̂  > -tz > 7JU* y T $ K (51 mg, 0. 08 

1mmot)N h 'J If ;Ui>^>(0. 10mL)% h 'J 7JUtfPiSt(0. 5mL)$.£/:y^ p p 

* >(2.0mL)£ffll\ ZtlZj: y% 

J£§B<b£$l(31mg,79)0£tte@<*£ LT?#fc„ 
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1H-NMR(500MHz,CDCL3) 8 ppm: 1. 90-2.12(4H, m), 1. 93(3H, s), 2. 31-2. 35(1H, m), 2 

. 73-2. 78(1 H, m), 3. 07-3.12(1 H, m), 3. 89(3H, s), 4. 50(1 H, dt, J=3. 9,10. 7Hz), 6. 

05(1 H, d, J=2. 0Hz), 6. 55(1H, d, J=8. 8Hz), 7. 20(1H, brs), 7.40(1H,d,J=2.0Hz),7 

.76(1H,t,J=8.8Hz),8.42(1H, brs), 8. 78(1H, brs). 

MS(ESI)m/z:482[M+H]+. 

[0393] (^»IJ8 5) 4-{[(1S%2R=s)-2-(3-77$y-1H-t°^V-;U-4-^;U)^^P 

;u]tf *^}-2-7;utf p-5-p<f ;u-N-(t0|j 

K 

[0394] [<fb103] 

JLMJO 
N N 
H 

[0395] (85a) 4-(:> £ P^ > £-1-1 >-1 —(JU)-3-~ K P-1-(f K ^ £ K P-2H- tf 

^>-2-^;u)-iH-t°^V-;u 

4-7*P:E-3-- K P-1-(f tl KP-2H-t°^>-2—r;U)-1H-t°^x/—;u(w 

02010079443; 1. 20g, 4.35mmo l)N 2-> £ P^>£-1-X >-W JU-4,4, 5, 5-f 

K^P<f;U-1,3,2-ytf*Ht/1?P^>(1.20g,6.18mmoL)N [1,1' -^X(^7x 

—>/U7Tl"7v7'i'y)7xPiz>]'v£PP/'\;7'vr!7A(II) (250mg, 0. 342mmoL)% 

'J ^A(2.00g, 14.5mmol)&t/DMF(13mL)£ffll\ ^»J33atC^t UTJ5 

ft ^ Z. t t,Z& V, (1. 02g, 89%) 

mtc „ 
1H-NMR(500MHz, CDCL3) 5 ppm: 1.63-1. 73(3H,m), 1.96-2. 05(4H,m), 2.13-2.18(1 H 

,m),2.51-2.55(2H,m),2.60-2.65(2H,m),3.69-3.74(1H,m),4.05-4.08(1H,m),5 

. 41 (1H, dd, J=2. 9,8. 8Hz), 6. 31-6. 33(1 H, m), 7. 60(1 H, s). 

(85b) (1S*, 2R*)-2-[3-~ hP-1-(r KP-2H-t°^>-2-^;U)-1H-t°^ 

V—JU-4—r JU]:>£ p^>£ y — JU 

^MJ85a-ei^sL/c4-(:>£ P^>£-1-x>-WJU)-3-- hP-1-(rh 
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KP-2H-b°7>-2-^;U)-1H-b°7V-;U(1.02g,3.87mmoL)N 1£=?y-THF 

isfr(0. 95MTHF;#^ ; 10mL, 9. 50mmoL)% ^JUtf * VK 'J 

(1. 20g, 7. 80mmoL)% THF(4. 0mL)&t/7.K(4. 0mL) ^»iJ33btC^ LXK 

T9 £ tCofc y N LT?#fc 

o 

(85c) N-(2,4-V * V^rV^yVM-l-D M P-5-p<f JU-4-({(1S*, 2R*)-2-

[3-^. hP-1-(T K ^ b K P -2H- \f.y >-2--Y JU)-1 H- b0;7 V—JU-4-^f JUl'i/ £ 

P ̂  f JU} tf * *>)-N-(b° 'J $ $/ >-4—T JU) ̂  > "tz > 7JU* > 7 $ K 

^MJ43a-e^jt L fcN-(2,4-*>*p< K *> V)l)-2,4-V 7 JUtf P -5-p< f 

)\s-n-(¥ij ^Vy^-j J\s)s<y-\zyx)\s7$sy7$ K(0.19g,0.43mmoL)N 

$iJ85bT'i^L/c(1S*,2R*)-2-[3-= hP-1-(r K^b KP-2H-b°^ >-2-^JU) 

-1H- b°7 V-JU-4-^ MV 0 W<y •>? J -;u (0.12g,0.43mmoL)N TK^-fbf K 

^^^(63%; 61mg, 0. 64mmoL)$.t/DMF(8. 0mL) £^|l\ ^iite$|]1 atC^ DTJx£t\ 

AXfimmZfi? ZtlZ£ yN J£§E<b£$l(129mg,43)0£tte@<*£ LT?#fc 
o 

1H-NMR(500MHz,CDC t3) 8 ppm: 1. 66-2. 05(10H, m), 2.16(3H, s), 2.16-2. 23(1H, m), 

2.34-2.35(1H,m),3.68-3.71(1H,m),3.76(3H,s),3.79(3H,s),3.85-3.86(1H,m) 

, 4. 04-4. 06(1 H, m), 4. 66-4. 67(1 H, m), 5. 26(2H, s), 5. 38-5.40(1 H, m), 6. 39-6.47 

(3H, m), 7. 20(1 H, d, J=7. 8Hz), 7. 30(1 H, d, J=5. 9Hz), 7. 55(1 H, s), 7. 72(1 H, d, J=7 

. 8Hz), 8.43(1H, d, J=5.9Hz),8.77(1H,s). 

(85d) 2-7JUtf P-5-p<f JU-4-{(1S*,2R*)-2-(3-= K P-1H-b°^ V-JU-4-^ 

)\s)v<? p^>f ju]tf *:>}-N-(b'j $Vy-4-'< j\s)s<y-\zyx)\s7$sy7$ K 

^»lJ85c-ei^i L ten-(2,4-V * h * > V)\y) -2- 7 JUtf P -5-* f JU-4 

— ({(1S*,2R*)-2-[3-~ hP-1-(r K^b KP-2H-b07>-2-^;U)-1H-b°7V-

;u-4—r ;u] *> £ P ̂  f ;u} tf * *»-N-( b 'j $ y >-4—r JU) *>-& > TJU* 
yT< K(101mg, 0.185mmoL)% K 'J Ji^JUV y > (0.10mL)% K 'J 7JUtf PiMt 

(0. 5mL)% V?UU*$y(2.0mL)RZ?*$ 7-JU(1. 0mL) l\ ^»lJ22c 

IzmUTJxJ&RtfmmmZU? ZtlZ£ y N J£§E<b£$l(65mg, 76%) 
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1H-NMR(500MHz,CD30D) 8 ppm: 1. 70-1. 99(4H, m), 2.18(3H, s), 2. 23-2. 35(3H, m), 3 

. 83-3. 86(1H, m), 6. 75(1H, d, J=12. 2Hz), 7.10(1 H, d, J=6.4Hz), 7. 76(1 H, d, J=8. 3 

Hz), 7. 80(1 H, s), 8. 35(1 H, d, J=6.4Hz), 8. 62(1 H, s). 

(85e) 4-{[(1S*,2R*)-2-(3-:P$ y-1H-L°^ V-JU-4-^JUh>£ P'Of JU] 

tf ^>}-2-7JUtf P-5-p<f JU-N-(L°'J 

K 

^MJ85d-e^jt L /c2-7 JUtf P -5-fJU-4-{(IS*, 2R*)-2-(3-— h P-1H-

t07V-;u-4-^;u)^£p^>f>iu]tf*^}-N-(t0|j$y>-4-^>iu)^>-tz 

yXJlsfcyy^. K(65mg,0. 141mmoL)% i^^(78. 5mg, 1.41moL)% fSffiiH-fb T7 > 

^ - 0 A7K;#^(1. 0mL)S.t/x£ y -JU(2. 0mL) ^fifeWclCig LXK 

fcJkZf&WMZfjTZ.illZ&V, J£§B<b£$l(30.6mg,50)0£tte@<*£ LT 

1H-NMR(500MHz,CD30D) 8 ppm: 1. 44-1. 88(5H, m), 1. 98(3H, s), 2.20-2.22(1H,m),2 

. 74-2. 78(1H, m), 4. 38-4.42(1H, m), 6. 83(1H, d, J=8.8Hz),7.06(1H,d,J=7.3Hz), 

7.19(1H, d, J=2. 9Hz), 7. 75(1 H, t, J=8. 8Hz), 8. 31 (1H, d, J=6.4Hz), 8. 56(1H, s). 

MS(ESI)m/z:432[M+H]+. 

[0396] (^fife0!l8 6) 5-£PP-2-7JUtf P-4-{[(1S*,2R*)-2-(1-p<f,/U-1H-L07 

V-)U-5- -f JU) 0 P ̂  * V)U] tf * V} -N - (1,3,4-f 7 V 7 V-)U-2- -f)U) 

[0397] [<fb104] 

[0398] (86a) 5-^PP-N-(2,4-^7 h + s>/<>^U)-2,4-'y7JUtf P-N-(1,3,4-f 

7 V 7 V—^U-2—r JU) ̂  > -tz > 7JU * y 7 $ K 

N-(2,4-V* V^rV^y VJU)-1, 3,4-f T7*>*T7*/-JU-2-j7 $ > (WO20100794 
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43 ; 5.00g, 19.9mmoL)0THF(60mL);#>S^-78oC-elJ f h 'J * f JU:> 

>JJls)7< K(1. 0M THF;#>S ; 24. 0mL,24. 0mmoL) 

QftM-78°c-e5-£ • U-2,A-VD M n^<y-\iyx)i/7is-)[/<? • <j K(5 

.41g,21.9mmoL)0THF(15mL);#>S^iPx/co 

J5J^;#^^7K(l00mL)^JpxTM|xf;Kl00mL)T?aai^ #$Jf 

±^7K(i00mD-e^ Ku^A-e^tL/co MJ±)IIS^ 

is 'J JotfJU? PV h ̂ 7 7-f )\y ; 9:1)tCj; 

^§B<b£$l(5.31g,58)0£tte@<*£ LT%tza 

1H-NMR(500MHz, CDCL3) 8 ppm:3. 70(3H, s), 3. 76(3H, s), 5. 33(2H, s), 6. 26(1 H, d, J 

=2.4Hz), 6. 35(1 H, dd, J=2.4,8. 3Hz), 6. 96(1 H, t, J=8. 3Hz), 7. 25-7. 26(1 H, m), 7. 

81 (1H, t, J=8. 3Hz), 8.84(1H,s). 

(86b) 5-£ • P-N-(2,4-yp< h ̂ rV^yV)\y)-2~DM P-4-{[(1S*, 2R*)-2-

(1 - f)U-1H- tf =7 V~)U-5- -fJU) *> 0 • ̂  )U] tf * *>}-N - (1,3,4-f 7 V 

7V-)\s-2-'()\s)'<y-\zyx)i<fty7$ K 

^MM8faXMm.Ltcb-<7 • n-N-(2,4-V* h+^^V^^^-^^JUtf 

• -N-(1,3,4-f 7 V7 V-JU-2JU)* >"tz >7JU* > 7 $ K (0. 80g, 1. 73mm 

oL)% ^teWati^L/c(1S*,2R*)-2-(1-p<f jU-1H-tf^V-JU-5-^JUh>£ 

p/s*Hty-;U(0.311g, 1.73mmol)N TKHlbf K >J 5^(63% ; 0. 078g, 2. 05mmo 

DRZfDMF (6. 0mL) £alzm U T9 £ £ tC 

y, ^§B<b£$l(0.466g,43)0£tte@<*£ LT?#fc„ 
1H-NMR(400MHz,CDC l3) 8 ppm: 1. 40-1. 67(4H, m), 1. 87-1. 98(2H,m),2.05-2.08(1H 

, m), 2.17-2. 20(1H, m), 3. 02-3. 07(1H, m), 3. 67(3H,s),3.73(3H,s),3.93(3H,s), 

4. 10-4. 15(1 H, m), 5. 25(1 H, d, J=15. 1 Hz), 5. 31 (1H, d, J=15. 1 Hz), 6. 04(1 H, d, J=2 

. 0Hz), 6. 24(1 H, d, J=2.4Hz), 6. 33(1 H, dd, J=2.4, 5. 9Hz), 6.41 (1H, d, J=11. 7Hz), 

7. 23(1 H, d, J=8. 8Hz), 7. 36(1 H, d, J=2. 0Hz), 7. 68(1 H, d, J=7. 3Hz), 8. 79(1 H, s). 

(86c) 5-£ • P-2-7JUtf • —4— {[(1S*, 2R*)-2-(1-p< f JU-1H- tf yx/—JU-5-

•i )\y)VO P^^>,»U]tf ̂ >}-N-(1,3,4-f 7V7V-)\s~2-'( j\s)s<yizyx 

Jl/7isy7$ K 
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^te$iJ86b-ei^sL/c5-£ • p-N-(2,4-$/* K **>'C/$/JU)-2-:7JUtf p-4 

-{[(IS*, 2R)-2-(1-p<f>iU-1H-t07V->iU-5-^>iU)^£P^*^>iU]tf *^>}-N 

- (1,3,4-f T7 V 7 V-)\s-2->r J U) ̂  > *tz > 7JU* > T7 $ K (0.466g, 0. 749mmo L 

)N K 'J ifJk>7>(0. 50mL)% h 'J 7JUtf PMI(5. QmL)jkX?V <7 nn * $ 

>(5.0mL)£ffll\ tl§E 

LTmtc0 

1H-NMR(400MHz,CD30D) 8 ppm: 1.43-1. 64(3H, m), 1. 68-1. 76(1H, m), 1. 82-1. 85(1H 

,m), 1.90-1. 92(1 H,m), 1.99-2. 02(1 H,m), 2. 22-2. 24(1 H,m), 3.11-3.16(1H,m),3 

. 88(3H, s), 4.49(1 H, dt, J=3. 9,10. 3Hz), 6.16(1 H, d, J=2. 0Hz), 6. 95(1 H, d, J=11. 

7Hz), 7. 28(1 H, d, J=2. 0Hz), 7. 75(1H, d, J=7.3Hz),8.54(1H,s). 

MS(ESI)m/z:472[M+H]+. 

[0399] (^fife0!l8 7) 5-£PP-2-7JUtf P-4-{[(1S*,2R*)-2-(1-p<f,/U-1H-L07 

V-)U-5--f)U) *> 0 P ̂  f)U] tf * }-N-(1,3,4-f 7 V 7 V-)U-2--f)U) 

^>-tz>7JUtfN>:p$ K 

[0400] [<fb105] 

[0401] (87a) 5-£ P P-N-(2,4-V * K *V<yV)\s)~2~DM P-4-{[(1S*,2R*)-2-

(1-p<f;U-1H-t07V->iU-5-^>iU)^£P^>f>iU]tf *^}-N-(1,3,4-f 7V 

7V-)\s-2-'()\s)'<y-\zyx)i<fty7$ K 

P P-N-(2,4-V * \^%-V<yV)\s)-2,4-VDM 

P-N-(1,3,4-f 7 V7 V-JU-2JU)* y -tz y 7JU* y 7 $ K (0. 870g, 1. 88m 

mot), ^»iJ8a-e^L/c(1S%2R)-2-(1-p<f;U-1H-t07V-;U-5-^;U)^ 

0 P^>£ y-;U(0.313mg, 1.88mmoL)N 7KSHbf K 'J ^7A(63% ; 0.085g,2.23 

mmoL)$.£/DMF(8. 0mL) CI tC 

Lxmtc0 
1H-NMR(400MHz,CDC L3) 8 ppm: 1. 80-1. 98(4H, m), 2. 17-2. 34(2H,m),3.51(1H,dt,J 
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=4. 9,8. 3Hz), 3. 72(3H, s), 3. 72(3H, s), 3. 89(3H, s), 4. 59-4. 62(1 H, m), 5. 30(2H, 

s), 6. 06(1 H, d, J=2. 0Hz), 6. 27(1 H, d, J=2.4Hz), 6. 34(1 H, dd, J=2.4,8. 8Hz), 6.47 

(1H, d, J=11. 7Hz), 7. 25(1 H, d, J=8. 3Hz), 7.41 (1H, d, J=2. 0Hz), 7. 78(1 H, d, J=6. 8 

Hz), 8. 80(1H,s). 

(87b) 5-0 • • -2-7 )\y tf • -4-{[ (1S*, 2R*)-2-(1 -f Jly-1H- tf =7 V-JU-5-

-f p^>f ;u]tf *^>}-N-(I,3,4 -^yVyV-J^-^M^yizyx 

K 

^MJ87a-e^L/c5-£ • P-N-(2,4-^ K *V<yV )\s)-2-? M P-4 

-{[(IS*, 2R*)-2-(1-p<f>iU-1H-tf7V->iU-5-^>iU)^£P^>f>iU]tf *$/}-N 

- (1,3,4-f T V T V-)\y-2—f J U) ̂  > -tz > TJU* > T7 $ K (0. 377g, 0. 620mmo L 

)N K 'J ifJk>7>(0. 50mL)% K 'J 7Jl/tf Pill(5. QmL) J&Z? V $ • • £ 

>(5.0mL)£ffll\ tl§E 

<b£$l(0.212g,75)0£tte@<*£ LTt#/c„ 
1H-NMR(400MHz, CD30D) § ppm: 1. 79-1. 98(4H, m), 2. 29-2. 36(2H, m), 3. 54(1 H, dt, J 

=5. 9,7. 8Hz), 3. 84(3H, s), 4. 85-4. 90(1 H, m), 6. 21 (1H, d, J=2. 0Hz), 6. 94(1 H, d, J 

=11. 7Hz), 7. 37(1 H, d, J=2. 0Hz), 7. 85(1H,d,J=7.3Hz),8.55(1H,s). 

MS(ESI)m/z:458[M+H]+. 

[0402] (^»IJ8 8) 4-{[(1S*, 2R*)-4,4-V 7 JUtf P-2-(1-p< -fJU-1 H- tf 7 V—JU 

-5-^ JU)^£ P^*:>JU]tf *:>}-2, 5-^7Jbtf P-N-(tf 'J $ ^ >-4—r ;u)^ 

[0404] (88a) [(4,4-V 7JUtf • :> £ P^*+M-x y-\-'f JU) tf *•*>] ( K 'J f JU) 

K 

[0403] [<fb106] 

N,N-yV V 7°P tfT7^ >(3.30g,32.6mmoL)0THF(50mL);#^^7K^Ts n-7" 
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f JUUf ̂ A(1.65M^*Ht>;#}& ; 18. 0mL, 29. 7mmoL) Ltc0 

4,4-V 7 JUtf • *> 0 • ̂*+J" J > (3. 60g, 26. 8mmol) £ 

-78°Ctrl]Q^, £ P Ph'J^ 

;U^>7>(4.4mL,34.8mmoL)N h 'j If JU7< >(8. 0mL, 57.4mmoL) X, -78 

°C-e2B#fB^^U/c0 S 'J OA7K;§^(20mL)^JDx 

TMtxf;K20mL)-ettt±Jf^ W$IIi£#7KMf b U ^A^iL/c0 )J$ 

tlffJKPQ^ K£^7'T ;u ; 9 

8:2)tcJ; yftMU *I§31b^(2.10g,56%)£«i7mu£: LT#fc„ 
1H-NMR(500MHz,CDCl3) 8ppm:0. 20(9H, s), 2. 04-2. 12(2H, m), 2. 25-2.28(2H,m),2 

. 50-2. 56(2H, m), 4.68-4.71(1H,m). 

(88b) 4,4-v7Jl/^Py^PA^t-2-I>-1-^> 

m WJ88aT-M^ U tz [ (4,4-V ~P MUVOU^V-1 -i >-W JU) tf * 

Vl( K ^^^7X3.1g, ]b.Qmo[)(D7iz S~ S 'J JU(25mL)^tC^ 

^yV0A(4. 0g, 17. 8mmol) £fln*^-C45#r^ti$ Lfco 

3$£MJE)§$!iU tl?Jl<? PV -f-(^*+)">/M 

Xf;u ; 9:inc<fcUfi§gu *HIBfbi=rt](i.0g,50%)£Hfetf -f LTfffc 

o 

1H-NMR(400MHz, CDCL3) <5 ppm:2.47-2. 56(2H, m), 2. 68(2H, t, J=6. 7Hz), 6.19(1 H, d 

, 1H-NMR(400MHz, CDCL3) § ppm:2.47-2. 56(2H, m), 2. 68(2H, t, J=6. 7Hz), 6.19(1H 

, d, J=10. 6Hz), 6. 76-6. 82(1H, m). 

(88c) 4,4-v7;btf P-2-3— Ki>0 P^*f"-2-X>-1-tf > 

^ »J88b-e^ L tz 4,4-V 7 JUtf UV 0 P ̂ *Ht-2-x y-\-tf > (1. 0g, 7. 

57mmol)©THFS.t)i:7K/M'n/#^(1:1 ; 20mL) iZmWlt) U 0 A (1. 30g, 9. 41mmoL), 

3^1(2. 9g, 11.4mmoL)S.t/DMAP(0. 56g,4. 58mmol) ^Mi, 

30#H^S#L&„ J5^;#^^M|xf;u(20mL)-eaai^ «)I£ftf® 

f K'J 7A7K)#^(20mL)T?}^)f, i7»f MJ-7 At^ilfco MJ±)ils 

lis A^1/^P7 K^7 7<-(A + +)->/iilfJl/ ; 9:1) tc 

y U (1.46g, 75%) £$*|fetf -f )U£ U TWc„ 
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1H-NMR(500MHz,CDCL3) 8 ppm:2. 51-2. 59(2H, m), 2. 87(2H, t, J=6. 8Hz), 7. 56-7. 58 

(1H,m). 

(88d) 8,8-VDM P-6-3— K-1,4-V tf fcfP [4. 5]f £-6-1 > 

^MJ88ce^jt L /c4,4-y 7 Jl/tf • -2- 3 — K £ U^^+t-2-Ji >-1 - tf 

>(1. 46g, 5.66mmoL)% If b >£'J P — JU(750mg, 12. 1mmoL)% p-hJH>X 

(60mg, 0. 31 mmo L) > iz > (30mL) £ ̂  l\ ^ijfe#!]67alC^ 

i; TKj&j&tfmf&m*iut <DMt L 
xmtco 
(88e) 5-(8,8-y7;Utf P-1,4-ytf *HtXt°P[4.5]f'£-6-x>-6-^;U)-1 

-^fJU-IH-tf^V-JU 

^»J88d-e^ L/c8,8-V 7 JUtf P-6-3 - K-1,4-^tf fcfp [4. 5] 

f'£-6-x>(1.34g,4.44mmol)N 1-* f JU-5-(4,4, 5, 5-f K =7 * f JI/-1,3,2-

*>*tf *+f/1?7>-2-^;U)-1H-to7V-;Kl.40g,6.73mmoL)N f h^*X( h 'J 

7i-7 -f >)/'\7^/'A(0) (250mg, 0. 216mmo L)% N>^A(3. 40g 

, 10. 4mmoL)% *>*tf >(10mL)S.t/7K(5. 0mL) ^»J39atC^ LXK 

T9 d y N LT?#fc 

o 

(88f) 4,4-y 7 JUtf P-2"(1 -* f JU-1 H- ¥=7 V~)\s~5->T JU) *> £ P ̂ *+f-2 

-i>-1-tf > 

^MJ88e-e^jt L/c5-(8,8-*>* 7 JUtf P-1,4-*>*tf fcfP [4. 5]f'£-6-

X>-6-^;U)-1-p<f ;U-1H-t°^ V-;K758mg,2.96mmoL)N 5Mi*I£(10mL)&£/ 

THF(10mL)£ffll\ *1 

lE-fbc^K^mg, 14%,3 steps)^riSfetf -YLTt#/c0 

1H-NMR(500MHz,CDCL3) 8 ppm:2. 59-2. 57(2H, m), 2. 85(2H, t, J=6. 8Hz), 3. 74(3H, s 

), 6. 29(1 H, d, J=2. 0Hz), 6. 84(1 H, t, J=5. 9Hz), 7.48(1 H, d, J=2. 0Hz). 

(88g) (1S«,2R«)-4,4-y7Jl/tf P-2-(1-p< f JU-1H-L°7 V-JU-5-^JU)^ 

p/s*Ht7 —;u 

^»J88f L /c4,4-V 7 JUtf P-2-(1 -p< f JU-1 H- V- JU-5-^ JU) 
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VO P's*-**—2-x>-1-tf >(170mg, 0. 80mmoL)% frMit K 'J 7 A (60 

mg, 1. 59mmoL)% £ 7 — JU(3. 0mL)% TKIHb/^A^^(10% ; 150mg)% X 

£ 7 -;K4. 0mL) ^MJ67dtCig d ̂  tC <£ 

y, ^§E<b£$l(50mg,29)0£tte@<*£ LT?#fc„ 
1 H-NMR(500MHz,CDC L3) 8 ppm: 1. 80-2. 00(3H, m), 2. 10-2. 13(1H, m), 2. 24-2. 31(2H 

, m), 2. 98-3. 03(1 H, m), 3. 73(1 H, dt, J=4.4,10. 3Hz), 3. 86(3H, s), 6. 08(1 H, d, J=2 

. 0Hz), 7. 41(1H,d,J=2.0Hz). 

(88h) 4-{[(is*,2R*)-4,4-y7JUtf p-2-(i-p<f ju-iH-tf^ V-JU-5-^JU) 

:> 0 P ̂ * V)\s~\ tf * *>}-N-(2,4-V* h *^ > V)\s)-2, 5-$/ 7 JUtf P-N-( 

tf 'J $ >-4->T M ̂  > "tz > 7JU* > T7 $ K 

^»iJ14b-e^L/cN-(2,4-yp< h*^>y»-2,4,5- K 'J 7JUtf P-N-

(tf'J $ Vy-4-4, J[/)^<yizyX)\y7isyy$. K(110mg,0.250mmoL)N ^SjS0!l88g 

L tz (1 S*, 2R*)-4,4-y 7 ;utf P -2"(1 - p< f ;u-1 H- tf 7 V-JU-5-^ JU) *> 

£ P J —)\y( 50mg, 0. 231mmoL)% TK^bf K 'J 0-^.(63% ; 20mg, 0. 525mmo 

DRZfDMF (2. 0mL) £ a£2£ U T 9 £ £ IZ £ 

y, *I§!l©^§E<b£$l£tte@<*£: UTt#/c„ 

(88i) 4-{[(is*,2R*)-4,4-y7JUtf p-2-(i-p<f ju-iH-tf^ V-JU-5-^JU) 

:> o P ̂ * VM tf * :>}-2,5-y 7 jutf P -N-(tf <j < v y-4--r JU) ̂  > -tf > x 
JU/1N>:P$ K 

^»J88h-e^L/cffiii04-{[(1S% 2R*)-4,4-^7 JUtf P-2-(1-p< f JU-1H 

-tf ̂  V—JI/-5—< JU)V^ P^^^JUltf *:>}-N-(2,4-V * h-^V^yVJi/)-

2, 5-y 7 JUtf P -N"( tf 'J $ V y-4-4 j\y) * > -tf > TJU* > y $ K (150mg, 0. 23 

6mmo t)N K 'J if JU:> ̂  > (0. 20mL)% K 'J 7Jl/tfPiSt(2. QmL)RZ?V$ P P 

£ >(2.0mL)£ffll\ ZtlZ£ y% 

^IlE-fb-n^OSmg, 80%, 2steps) LTt#/c0 

1H-NMR(500MHz,CD30D) 8 ppm: 1. 83-1. 90(1 H, m), 2.19-2. 38(5H, m), 3.43-3.48(1H 

, m), 3. 88(3H, s), 4. 62(1 H, dt, J=3. 9, 6.4Hz), 6. 22(1 H, d, J=2. 0Hz), 6. 97-7. 01 (2 

H, m), 7. 27(1 H, d, J=2. 0Hz), 7. 69(1 H, dd, J=6. 8,10. 7Hz), 8. 25(1 H, d, J=6.4Hz), 8 
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. 54(1H,s). 

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

[0405] (^»IJ8 9) 4-{[(1S%2R)-2-(3-77$y-1H-t07V-;U-4-^;U)^£p 

^*:>JU]tf ̂ ri/}-3-lf JU-N-(tf'J K 

[0406] [<b107] 

[0407] (89a) 3-if )\y-4~D M wOU —• 'J K 

1 -ifJb-2- 7 JU tf • * y "tz > (2. 30g, 19. 0mmo ORtfC • • fill! (4. 9mL, 74. 

(89b) N-(2,4-V * K*^^>y;U)-3-xf ;U-4-7;Utf P-N-(t0|J $^>-4 

—r;U)^>-tz>X>'U/lN>77$ K 

^»J14a-e^L/cN-(2,4-yp< K *V<yV)\s) tf 'J $ ^ >-4-:P$ >(0. 

80g, 3. 30mmo L)N ^Wati^ L 3-xf JI/-4-7 JUtf • ̂  > "tz > X 

Jls/fc—Jl/S? • 'J K (1. 50g, 6. 50mmo L)% 1,4-V T+t' tf*> 0 • [2. 2. 2]tf 0 £ >(0 

. 73g, 6. 50mmoL)$.tfTHF(20mL) 

fi35g,m)-()\st LT%tz0 

(89c) N-(2,4-V * K*^^>y;U)-3-xf ;U-4-({(1S%2R)-2-[3-- hP-1 

-(f K y tl K P-2H- tf y y-2-•< JU)-1 H- tf ̂  V-JU-4-^f JU]:> £ 

tf * :>) -N- (tf 'j ^Vy^-^M^yHyxjisftyy^ K 

^»J89b'L tzN" (2,4-*>* K * *>^ > V JU)-3-x fJU-4- 7JUtf • -N 

-(tf 'J $y>-4-^JU)^>-tz>;UUtfN>:P$ K(1. 50g,3. 50mmoL)% ^5jS0!|34b 

T'i^L/c(1S*,2R*)-2-[3-= hP-1-(f KP-2H-tf^>-2-^;U)-1H-

tf y V—JU-4-^f Jls]V 0 P^^+fy —)[/(]. 00g,3. 50mmoL)% h 'JO 

A(63% ; 0. 50g, 5. 20mmoL)$.£/DMF(30mL) ^fite$iJ1 atCiS DTJxJ^A&t/ 

I Mk&wozmtz 
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£ fi 9 d t IZ y N i/7XTl/^7- © tllElbl^] (1.45g, 59%) 

LTmtzo 

(89d) 3-xf;i/-4-{(1S«,2R«)-2-(3-- h P-1H-L°^ V-JU-4-^JUh>£ P^ 

*:>ju]tf *i>}-N-(t0|j $^-4-^ju)^>-tz>;uu/ix>:p$ K 

^MJ89c-e^jt LfcN-(2,4-y p< K *$/•^>5/*Jl/)-3-xfjM-({(IS*, 2R*) 

-2-[3-^ hP-1-(j h ̂  tl K P -2H- >-2-^f JU)-1 H- tl0;7 V—JU-4-^f JU] 

p^^>ju}tf ̂ >)-N-(L°'J $^-4-^ju)^>-tz>;uu/iN>:p$ K(70 

mg, 0. 0990mmo L)% K 'J xfJUi> =j y (0.10mL)% K 'J 7 JUtf P 1^11(0. 5mL)% V 

0 PPP< £ >(2. 0mL)&t/p< £ 7 —JU(1.0mL)£ffll\ ^^J22ctC^ ̂ TjxJfc 

&m»H£*T9 d £ £ J; y N tl§Eltl=r^(47mg, 99%) £ fifeHH* £ LT%tz 

o 

1H-NMR(500MHz,CD30D) 8 ppm: 0. 92(3H, t, J=7. 3Hz), 1. 43-1. 67(4H,m),1.81-1.91 

(2H, m), 2. 05-2. 09(1H, m), 2. 27-2. 30(1H, m), 2. 39(2H,q,J=7.3Hz),3.58-3.63(1 

H, m), 4. 53-4. 58(1 H, m), 7. 03(1 H, d, J=8. 8Hz), 7.19(1 H, d, J=6.4Hz), 7. 68-7. 69( 

2H, m), 7. 78(1 H, dd, J=2. 9,8. 8Hz), 8.42(1 H, d, J=6.4Hz), 8. 74(1 H, s). 

(89e) 4-{[(1S*,2R*)-2-(3-:P$ 7-1H-tf^ x/-JU-4-^ JU) :> £ P^*i>;U] 

tf*f>}-3-xf;U-N-(t0|J$^>-4—r;U)^>-tz>X>'U/lN>77$K 

^»iJ89d-e^L/c3-xf;U-4-{(1S%2R)-2-(3-- KP-1H-t0^V-;U-4 

—f ;u) :> £ P ̂ * vj\s] tf * *>}-N-(bf 'J < V y-4-'r JU) ̂  > -tz > TJU* > T7 

$ K(67mg,0.142mmoL), MH79mg, 1.42mo L), A*5§&( 

I. 0mL)&t/x£ y -;K2. 0mL) ^fifeWclCig 

9 d £ IZ J; y N tl§Elbl=r^ (9.1 mg, 15%) L T%tza 

1H-NMR(500MHz,CD30D) 8 ppm: 1. 03(3H, t, J=7. 8Hz), 1. 41-1. 63(4H,m),1.77-1.86 

(2H, m), 1. 99-2. 01(1H, m), 2. 20-2. 23(1H, m), 2. 52-2.56(2H,m),2.74-2.77(1H,m 

), 4. 37-4.41 (1H, m), 6. 98(1 H, dd, J=2.4,8. 3Hz), 7. 07-7. 09(1 H, m), 7.16(1 H, d, J 

=2.4Hz), 7. 69(1 H, s), 7. 73-7. 75(1 H, m), 8. 32(1 H, dd, J=2. 9, 6.4Hz), 8. 60(1 H, s) 

MS(ESI)m/z:443[M+H]+. 
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[0408] (^»IJ9 0) 4-{[(1S«,2R«)-5,5-y7JUtf P-2-(1-p< f JU-1H-tf ̂  V-JU 

-5—T )\>)V9 P^*:>JU]tf*:>}-2-7JUtf P-5-p< f JU-N-(tf'J $ $/ >-4—f 

[0409] [<b108] 

F F ? 0 0 "•* ' ;1 
V J ^ i1 J 

w 
[0410] (90a) 4-{[(1S*,2R*)-5,5-y7JUtf P-2-(1-p<f JU-1H-tf^ V-JU-5-^JU) 

^ £ p ̂  ^ JU] tf * ̂ } -N- (2,4-y h * ^ > ̂ JU) -2- 7 JUtf p -5-f JU 

^MJ43a-e^jt L fcN-(2,4-*>*h *> V)l)-2,4-*>* 7 JUtf P -5-p< f 

;U-N"(t0|J $^>-4—r;U)^>-tz>X>'U/lN>77$ K(180mg,0.413mmoL)N 

W7b-e^ L tz (1 S*, 2R*)-5, 5-^ 7 JUtf P -2-(1 - p< f JU-1H- tf ̂  V'-JU-5-^ 

JU) :> 0 P^^+f y —JU(89mg, 0.413mmoL)% 7kMiki~ K 'J 0 A (63% ; 60mg, 0. 6 

20mmoL)$.£/DMF(5. 0mL) £^|l\ ^iite$|]1 atC^ ISZKlihRZflikttliM&lj'y Z. t 

J£§B<b£$l(172mg,66)0£tte@<*£ %tz0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 89-2. 30(5H, m), 2. 05(3H, s), 2. 67-2. 74(1H, m), 3 

. 07-3.12(1 H, m), 3. 76(3H, s), 3. 78(3H, s), 3. 89(3H, s), 4. 36(1 H, dt, J=4. 9,10. 7 

Hz), 5. 23(2H, s), 6. 04(1 H, d, J=2. 0Hz), 6. 35-6.41 (3H, m), 7.19(1 H, d, J=8. 3Hz), 

7. 25(1 H, dd, J=1. 0, 6. 8Hz), 7. 38(1H, d, J=1. 0Hz),7.70(1H,d,J=7.8Hz),8.43(1H 

, d, J=5. 9Hz), 8. 77(1H, s). 

(90b) 4-{[(1S*,2R*)-5,5-y7JUtf P-2-(1-p<f JU-1H-tf^ V-JU-5-^JU) 

VO P^*:>JU]tf *:>}-2-7JUtf P-5-p< f JU-N-(tf'J $ V y-4-'r JU)^> 

-tfyxji/fcyy^ K 

^»J90a-e^L/c4-{[(1S% 2R*)-5, 5-^7 JUtf P-2-(1-p< f JU-1H-tf ̂  

V—J U-5—r J U) *> 0 P ̂  * */ J U ] tf * *>} -N- (2,4- y K * *> •^ > V J U) -2- 7 

JU tf P -5- f;U-N- (tf <J < V y -4--fJU) ̂  > -tz > X)U * > T $ K (172mg, 0. 2 
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72mmo L)% K 'J if Jl/is y > (0.10mL)% K 'J 7JUtf PM£(0. 5mL)S.t/y 0 • 

Pp< £ >(3.0mL)£ffll\ ZtlZ£ y 

, iI§E<b£$l(131mg,99)0£tte@<*£ UT%tz0 

1H-NMR(500MHz,CDC L3) 8 ppm: 1. 91-2. 33(5H, m), 2. 05(3H, s), 2.70-2.74(1H,m),3 

. 07-3.12(1 H, m), 3. 88(3H, s), 4. 38(1 H, dt, J=4.4,10. 7Hz), 6. 05(1 H, d, J=2. 0Hz) 

, 6.42(1 H, d, J=11. 7Hz), 6.15(1 H, d, J=5. 9Hz), 7. 36(1 H, s), 7. 71 (1H, d, J=8. 3Hz) 

, 8.36(1 H, d, J=6.4Hz), 8. 70(1H, s). 

MS(ESI)m/z:482[M+H]+. 

[0411] (^»IJ9 1) 4-{[(1S%2R=s)-2-(3-77$y-1H-t07V-;U-4-^;U)^£p 

^*:>,iu]tf *v}-3-9 • p-2-7JUtf p-N-( tf 'j $ V y-4-'o\y)^<y ifyx 

Ji/Tisyy^ K 

[0412] [<fb109] 

[0413] (91a) 3-0 • P-N-(2,4-^ K ^ris^y is M~2~y M P-4-({(1S*, 2R*)-2-

[3-^. hP-1-(f K ^ t: K P-2H- tf y y-2-^ JU)-1 H- tf y x/-)ly-4-^f J\s]i/ 0 

p ̂ * VM tf * is)-N-(tf 'j $ is y-4-'r JU) ̂  > -tf > TJUtfx > y $ K 

^MJ79a-e^jt L tz3-0 P P-N-(2,4-*>*K *>i/)\A~2,4-*>*7 JUtf 

P-N-(tf 'J < JU^Vif >7JUtfx> K(239mg,0. 525mmoL)N 

$iJ34bTi^L/c(1S*,2R*)-2-[3-= hP-1-(f KP-2H-tf ̂  >-2-^JU) 

-1H- tf y V—JU-4-^f JU]:> £ p/v^+f y — JU(155mg, 0. 525mmoL)% TK^bf K 

'J 7 A(63% ; 60. 5mg, 0. 630mmoL)$.£/DMF(6. 0mL) £^|l\ ^iite$|]1 atC^ UTS 

ZttZj: y% isyx^r b tf V—;!bc^©^i§E^bc^(249m 

g, 65%) £tefe:P^,iU7 7 LTt#/c0 

(91b) 3-£ P P-2-7JUtf P-4-{(1S*,2R*)-2-(3-- K P-1H- tf =? V~)\s-4-'f 

Mist p^*f>;u]tf *$/}-N-(tf u $$/>-4->ni/)'<yif yTJUdxy^ K 
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^te$iJ91a-ei^sL/c3-£ • p-N-(2,4-$/* K M-2-y M p-4 

— ({(1S*,2R*)-2-[3-— KP-1-(f h7t KP-2H-t°7>-2-^;U)-1H-t°7V-

j i/ - 4 - >r;u]i>£p^*i>>'u}tf*i>)-N-(t0|j$y>-4—r J u) ̂  > -tz > TJ u * 

yy$ K(198mg, 0. 341mmoL)% K 'J y y (0.10mL)% K 'J 7JUtf PiMt 

(0. 5mL)% V0UU*0y(2.QmL)RZf*0 y-Jly(L0mL)^^l\ ^»lJ22c 

izmuTjxj&Rtfmmmzu? ztiz^v* ^iiE^^(i6mg, 9.4%) 
mwt Lxmtz0 
1H-NMR(500MHz,CDCL3) 8 ppm: 1.46-1. 63(4H, m), 1. 79-2. 09(3H, m), 2. 31-2. 35(1H 

,m),3.72-3.76(1H,m),4.23-4.30(1H,m),6.69(1H,d,J=8.8Hz),7.48-7.52(1H,m 

), 7. 73-7. 76(2H, m), 8.43(1H, d, J=6.9Hz),8.92(1H,s). 

(91c) 4- {[ (1S*,2R*)-2-(3-T7$ J-\W-¥ysJ—)\y-4-'f )\s)i/0 P^*->;U] 

tf *:>}- 3-0 P P-2-7JUtf P-N-( bf'J $ y >-4—T ;U)^>-tz>X>'U/lN>77$ 

K 

m»J91 bxm^. Ltz3-£ P P -2-7 JUtf P -4-{(1S*, 2R*)-2-(3-— h P-1H-

;u-4—r;u)->£ p^*->;u]tf*^>}-N-(tf'j $Vy-4—f ju^v-tz 

>7JU/1N>:P$ K (16mg, 0. 0322mmo L)% MH18. 0mg, 0. 322moL)N 

y^E-O ATK;#^(1. 0mL)&t/l£ y -JU(2. 0mL) ^fifeWclCig DT 

KfcJkZf&WMZfjTZ.illZ&V, ^§Bfc^(9.7mg,65X)£tte@tt£ LT 

1H-NMR(500MHz,CD30D) 8 ppm: 1.42-1. 56(3H, m), 1. 68-1. 89(3H, m), 1. 98-2. 01(1H 

,m),2.15-2.20(1H,m),2.75-2.79(1H,m),4.44-4.49(1H,m),6.97-6.99(2H,m),7 

.30(1H,brs),7.82(1H, t, J=8. 3Hz), 8. 23(1H, brs), 8. 52(1 H, brs). 

MS(ESI)m/z:467[M+H]+. 

[0414] (^»IJ9 2) 2,5-^7Jbtf P-4-{[(1S*, 2R*)-2-(1-p< f JU-1H-1,2,3- K 'J 

TV—;u-5—r)i)vo p^*f>;u]tf *:>}-N-(kf'j $ yy-4-'r;u)^<>-tz> 

7JU/1N>:P$ K 

[0415] 
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DfbH0] 

N==N 

[0416] (92a) (IS*, 2R*)-2-(1-p« f JU-1H-1,2,3- K 'J 7 V-JU-5-^ £ P^*^ 

y-ju 

;U-1H-1,2,3- K 'J T7 V—JU(2. 00g, 24.1mmol)N n-7"f JU 'J f ̂A(2. 

69M^ ; 9. 0mL, 24. 2mmoL)% K(2.40g, 24. 5mm 

oL)&tfTHF(70mL)£ffll\ ^»J8atC^t £ «>: IZ £ 

y, ^IIE^b^(197mg,4.5%)^tefe^^;u(>: LTt#/c0 

1 H-NMR(500MHz,CDCL3) 5 ppm: 1. 25-1. 53(4H, m), 1. 78-1. 89(3H, m), 2.11-2.12(1H 

, m), 2. 55-2. 60(1 H, m), 3. 55-3. 60(2H, m), 4. 01 (3H, s), 7. 29(1 H, s). 

(92b) N-(2, 4-V * V^rV^yVM-l.b-VDM P-4-{[(1S*, 2R*)-2-(1-p< 

fJU-1H-1,2,3- K 'J TV-JlsS-'f JU)W ^>}-N-(L°'J $ 

^»iJ14b-e^L/cN-(2,4-yp< K*^>^>y;U)-2,4,5- h 'J P-N-

(fcf'J $y>-4-^JU)^>-tz>;UU/lN>:P$ K (240mg, 0. 546mmo L)% ^fife$iJ92a 

-e^L/c(1S% 2R*)-2-(1-p< fJU-1 H-1,2,3- h 'J 7 V~)l)V 0 

J — JU(100nig, 0. 552mmoL)% TK^bf K 'J 0 A(63% ; 50mg, 1. 31mmoL)S.£/ 

DMF(3.0mL)£ffll\ ^»J1atC^ UTJxJ&RtfmmmZU? Z t IZ £ y N *1 

(270mg, 82%) £-f ;u £ L Tt#/c0 

1H-NMR(500MHz,CDC l3) 8 ppm: 1. 41-1. 54(3H, m), 1. 69-1. 77(1H,m),1.91-1.99(2H 

, m), 2. 09-2.12(1H, m), 2. 28-2. 30(1H, m), 3. 01-3.06(1H,m),3.77(3H,s),3.78(3 

H, s), 4. 06-4.12(1H,m),4.12(3H,s),5.18(1 H, d, J=17.1Hz), 5. 24(1 H, d, J=17.1H 

z), 6. 39-6.41 (2H, m), 6. 50(1 H, dd, J=6.4,10. 7Hz), 7.16(1 H, dd, J=1. 5, 5. 9Hz), 7 

. 18(1 H, d, J=8. 8Hz), 7. 50(1 H, s), 7. 71 (1H, dd, J=6. 8,10. 3Hz), 8.46(1H, d, J=5. 9 

Hz), 8.79(1H,s). 
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(92c) 2,5-i/'7JW P-4-{[(1S*,2R*)-2-(1-p<f JU-1H-1,2,3- h 'J TX/~JU~ 

5->r JU) £ p /s* ji/] tf * }-N-(tf u $ v y-4-4 JU) ̂  > -tz > TJU* > T7 

$ K 

^MJ92b-e^jt L/cN-(2,4-y h ̂ V^yV)l)-2, b-V7 JUtf P-4-{[(1 

S*, 2R*)-2-(1-p<f JU-1H-1,2,3- h 'J 7x/-Jls-5-'f )\s)VO P^*:>JU]tf *:> 

}-N-( tf 'J $ Vy-4-^ ;U)^>-tz yy $ K(270mg, 0.450mmoL)% h 'J 

if ;Ui>7>(0.30mL)N h 'J 7JUtf PMI(3. 0mL);&tf$/ £ P P * £ >(3. 0mL 

)£ffll\ J£§E<b^$)(1 

68mg,83)0£tte@tt£ LT%tc0 

1H-NMR(500MHz,CD30D) 8 ppm: 1. 46-1. 64(3H, m), 1. 73-1. 92(3H,m),2.02-2.05(1H 

, m), 2. 26-2. 28(1 H, m), 3.16-3. 21 (1H, m), 4. 09(3H, s), 4.44(1 H, dt, J=3. 9,10. 3H 

z), 6. 98-7. 02(2H, m), 7. 57(1 H, s), 7. 68(1 H, dd, J=6.4,10. 3Hz), 8. 25(1 H, d, J=6. 

4Hz), 8.53(1H,s). 

MS(ESI)m/z:451[M+H]+. 

[0417] (^»J9 3) 4-{[(1S%2R)-4,4-yp<f JU-2-(1-p<f JU-1H-tf^V-JU-5 

—T M V9w< >f ;u] tf * v}-2,5-y 7 JUtf P-N-( tf 'J < V y-4-'r JU)* y 
ifyxj^Ttsyy^ K 

[0418] [<b111] 

[0419] (93a) 6-3 - K-8,8-*J * f JU-1, 4-V tf tf P [4.4] J f-6-x > 

2-3 — K-4,4-^p<f )lsVO P^>£-2-x>-1-tf XUS6222048 ; 3. 77g, 16 

. 0mmo L)% if P-;K2.0mL,32.2mmoL)N p- hJH yZJUfc 

^(100mg, 0. 526mmoL)$.0:/><>-tz > (60mL) £^|l\ ^ite^iJ67atC^ DTJXJ^AS. 

tf&fUkmZIT"5 £ £ Id J: U N (3.30g, 74%) £tefetf -f JU£; LTt#/c 

o 
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1 H-NMR(500MHz,CDCl3) 8 ppm: 1.13(6H, s), 1. 95(2H, s), 3. 95-3. 98(2H, m), 4.18-4 

. 20(2H, m), 6. 23(1H, s). 

(93b) 5-(8,8-V* , 4-V tf ^r+tX fcfP [4.4] J ^--6-x y-6-^f Jl/)-1-

^»J93a-e^ L/c6-a - K-8,8-*/* ^U-1,4-^tf =^VX fcfp [4.4] J 

•^"-6-x>(1. 30g,4. 64mmoL)% 1-p< ^JU-5-(4,4, 5, 5-^ S7^^H,3,2->* 

tf*Ht/1?7>-2-^;U)-1H-t°7V->iKl.30g,6.25mmoL)N [1,1' -tfX(^7 

x-JU7Tl"7v7'i'y)7xPiz>]'v£PP/'\;7'v 7A(II) (200mg, 0. 245mmoL) 

s ^I|-tz^>7A(3.30g, 10. ImmoL), ->*tf >(10mL)&t/7.K(5. 0mL) 

^»J39atC^ Z. t IZ V s tl§Eltl=r^(1. 07g, 98% 

) [y y V^ -^ )\/1. LTt#/c0 

1H-NMR(500MHz,CDCL3) 5 ppm: 1. 23(6H, s), 2. 03(2H, s), 3. 77-3. 79(2H, m), 3. 85-3 

.90(2H,m),3.86(3H,s),5.95(1H,s),6.27(1H,d,J=2.0Hz),7.43(1H,d,J=2.0Hz) 

(93c) 4,4-V * ̂ JU-2-(1 -* ̂ )ls-1H-£°y V-JU-5-^ JU) *> £ P ̂  > £ -2-

x>-1-tf > 

^MJ93b-e^jt L/c5-(8,8-*J* ^U-1,4-^tf fcfp [4.4] J ^-6-x 

>-6-^;U)-1-p< ̂ )\y-1H-t°y V-;K1. 07g,4. 56mmol)N 2MJ^I|(5. 0mL)S.t/T 

HF(5.0mL)£ffll\ *1 

§Eltl=r^ (780mg, 90%) £LTt#/c„ 
1H-NMR(500MHz,CDCL3) 8ppm: 1. 33(6H, s), 2.46(2H, s), 3. 90(3H, s), 6. 55(1H, d, J 

=2. 0Hz), 7. 47(1H, d, J=2. 0Hz),7.50(1H,s). 

(93d) 4,4-V*3LJls-2-a-*TJIs-1H-£°y V-)\y-b-^ )\y) V 0 P^>£ J > 

^MJ93c-e^jt L /c4,4-V * 3~)l-2-{\-* H- V- JU-5-^ JU) *> 

0 P/><>£-2-X>-1-tf >(780mg,4. 10mmoL)S.t//^'>?r!7 Aj^^(5% ; 700mg) 

0x£ y —;K8. 0mL);#>S£7K SlIlS Ltc0 5ii( 

"tz^ h)U 3M©^§Efc^$l(750mg,95%)£|tfetf -<LT?#fc0 

1H-NMR(500MHz, CDCL3) 8 ppm: 1.19(3H, s), 1. 28(3H, s), 2. 02(1 H, t, J=12. 2Hz), 2. 
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20-2. 32(3H, m), 3. 68(1 H, dd, J=9. 3,12. 2Hz), 6. 01 (1H, d, J=2. 0Hz), 7.40(1 H, d, J 

=2.0Hz). 

(93e) (IS*, 2R*)-4, A-V* ^JU-2-(1-p< ̂ JU-1H- tf ̂  V~)\s~5->T JU) 0 • 

J -)\s 

^MJ93d-e^jt L tc 4,4-y ^;U-2-(1 ^JU-1H- tf ̂  V- JU-5->C JU) *> 

0 U^y-9 J >(750mg,3. 90mmoL)0p< £ J — JU(8. OmLb^^CTK/rlN TK^b 

h 'J 7A(150mg,3.97mmol)£JP;L Ltc 

0 J5J^;#^^7K(50mL)^JPxT, Mtl^UO00mL) 

K 'J 0 AL fco MJ±>f ls^ B^M) £ v 'J t tfju 0 • v h £^ 

7 -r ~{V0 PPP< £ >/£ J -JU ; 97:3KcJ;<<.miiU J£§E<b^$l(390mg 

,52JO^tlfetf >HU£ LXmtco 
1 H-NMR (500MHz, CDC l3) 8 ppm: 1.10(3H, s), 1.18 (3H, s), 1. 54(1 H, dd, J=11. 2,13.2 

Hz), 1. 59(1 H, dd, J=7. 8,12. 7Hz), 1. 93(1 H, dd, J=7. 8,12. 7Hz), 1. 99(1 H, dd, J=7. 

8,13.2Hz),3.11-3.16(2H,m),3. 78(3H,s),4.21-4.27 (1H,m),6.04 (1H, d, J = 

2.0 Hz), 7. 32 (1H, d, J=2. 0Hz). 

(93f) N- (2,4- V * h * *> •^ > V) U)-4- {[ (1S*, 2R*)-4,4- V * ̂ ) U-2- (1 - * 

;u-i H- tf ̂  V—;u-5—r JU) :> o • ̂  > ̂ JU] tf * v}-2,5-y 7 jutf • -N-( tf 'j 

^»iJ14b-e^L/cN-(2,4-yp< K*^>^>y;U)-2,4,5- K 'J 7JUtf P-N-

(tf 'J $ ̂  >-4-^f JU)^ yiz >7JUtf\ y 7 $ K(290mg, 0. 660mmoL)% ^iite$iJ93e 

"e^L/c(1S% 2R*)-4,4-y,p<5l>'U-2-(1-p<5l>'U-1H-tf7V->iU-5-^>iU)^£ 

W<y $> J —)[/(130mg, 0. 669mmoL)% 7kMifc1~ K 'J 0-^.(63% ; 60mg, 1. 58mmoL) 

&tfDMF (3. 0mL) l\ ^»J1 alzm VTKfcJkZf&WMZfj ̂  Z t IZ £ V 

, ^§E<b^$l(309mg,76)0£ttetf >HU£ LT%tz0 

1 H-NMR(500MHz,CDCL3) 8 ppm: 1. 19(3H, s), 1. 24(3H, s), 1. 71-1.77(2H,m),2.07(1 

H, ddd, J=1. 5,7. 8,13. 2Hz), 2.14(1 H, dd, J=7. 8,13. 7Hz), 3. 69-3. 75(1 H, m), 3. 76 

(3H, s), 3. 79(3H, s), 3. 88(3H, s), 4. 58-4. 62(1H, m), 5. 21(1H, d,J=17.1Hz),5.25 

(1H, d, J=17.1 Hz), 6. 08(1 H, d, J=2. 0Hz), 6. 39-6.42(2H, m), 6.47(1 H, dd, J=6.4,1 
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0. 7Hz), 7.17-7. 20(2H, m), 7.40(1H, d,J=2.0Hz),7.75(1H,dd,J=6.8,10. 3Hz), 8. 

46(1 H, d, J=5. 9Hz), 8. 79(1 H, d, J=1. 0Hz). 

(93g) 4-{l(]S*,2R*)-4,4-V*3L)\s-2-(]-*^)\s-]U-¥yV-)\s-b-'( )\s)V 

0 • ̂  > ̂ Jis] tf * }-2,5-y 7 jutf • -N-(tf u $ v y-4-'r ;u) ̂  > -tf > TJU 
K 

^»J93f'L /cN- (2,4-y K * > VJU)-4- {[(IS*, 2R*) -4,4-V * 

MVOU^y^-M^ *V}~2, 5~V? 

JUtf P-N-( tf 'J $.V'y-4 JU^y-tf K (309mg, 0. 504mmo L)% 

K 'J xf Jbi/7>(0. 30mL)% h 'J DM PMI(3. 0mL);&tf$/ 0 • • * £ >(3 

.0mL)£ffll\ tl§Eltl=r 

$l(212mg,91)0£tte@<*£ UTt#/c0 

1 H-NMR(500MHz,CD30D) § ppm: 1.18(3H, s), 1. 23(3H, s), 1. 69(1 H, dd, J=4. 9,13. 7H 

z), 1. 74(1 H, t, J=12. 2Hz), 2. 07(1 H, dd, J=8. 3,13. 2Hz), 2. 24(1 H, dd, J=7. 8,13. 7 

Hz), 3. 73-3. 78(1 H, m), 3. 81 (3H, s), 4. 83-4. 91 (1H, m), 6. 23(1 H, d, J=2. 0Hz), 6. 8 

8(1 H, dd, J=6. 8,11. 7Hz), 7. 03(1 H, d, J=6.4Hz), 7. 36(1 H, d, J=2. 0Hz), 7. 75(1 H, d 

d, J=6. 8,10. 3Hz), 8. 27 (1H, d, J=6.4Hz), 8. 56(1 H, s). 

MS(ESI)m/z:464[M+H]+. 

[0420] (^MJ 9 4) 2, 6-V7 M P-4-{[(1S*, 2R*)-2-(1 H- tf =7 V-)\,-4-j )\s) 

vo p^**>ji/]tf*$/}-N-(tf <j <Vy-4-'f M^y-tzyxjisfcyy^. K 

[0421] [<fb112] 

)-4- ({(1S*, 2R*)-2- [ 1 - ( T- K =7 M K • -2H- tf =7 >-2- -f)U) •-1H- tf =7 V-)U-4-

N—N 
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(tf'J K (0. 20g, 0.45mmo L)% ^5jS0!l33b 

-emit L tz (1S*, 2R«) •-2-[ 1 - (T- K 7 n K • •-2H- tf =y >-2--f)U) •-1H- tf =y V-)U 

-4->Hl/»£ P^*-9V-JK0.10g, 0.40mmoL)% K 'J OA(63% ; 27m 

g, 0. 68mmoL)% DMF(6. 0mL)S.t/7j<(0. 008mL) 

mmit^ommg,32%)^m^rnwt LTmtc0 
1H-NMR(500MHz,CDCl3) 8 ppm: 1. 36-1. 67(8H, m), 1. 80-2.17(6H, m), 2. 77-2. 82(1H 

,m),3.62-3.67(1H,m),3.77(3H,s),3.82(3H,s),3.97-4.02(2H,m),5.26(2H,s), 

5. 25-5. 28(1 H, m), 6. 37(2H, dd, J=2. 0,11. 2Hz), 6.41 (1H, dd, J=2.4,8. 3Hz), 6.44 

(1H, d, J=2.4Hz), 7.18(1 H, dt, J=1. 5, 6.4Hz), 7. 21 (1H, d, J=8. 3Hz), 7. 39(2H, d, J 

=11. 7Hz), 8.44(1H, d,J=6.4Hz),8.78(1H,s). 

(94b) 2, 6-^7M P-4-{[(1S*,2R*)-2-(1H-tf^x/—JU-4—f)\,)V9 P^* 

V)ls]J *:>}-N-(tf <J $^>-4-^ K 

mMM94a-emitLfcN-(2,4-*S* h *V<>VJU)-2f 6-VDM P-N-( tf 

<J $y>-4-^JU)-4-({(1S*,2R*)-2-[1-(^ K ^ t: K P-2H- tf =? >-2-^ JU)-1 H 

, 0.171 mmoL)% K 'J xf Jbi/7>(0.10mL)% K 'J 7Jl/7t"PiSt(1. 0mL)% V<7 

PPp< £ >(1.0mL)&t/p< £ y-JU(1.0ml_)£ffll\ ^^J22ctC^ 

d tlZ£ y N ^§B<b^$l(40mg,54)0£tte@<*£ UTt#/c0 

1H-NMR(500MHz,DMS0-d6) 5 ppm: 1. 24-1. 36(2H, m), 1. 44-1. 59(2H, m),1.68-1.75( 

2H, m), 1. 92-1. 95(1H, m), 2. 07-2. 09(1H, m), 2. 68-2. 74(1H, m), 4. 36(1H,dt,J=3. 

9,10. 3Hz), 6. 78(2H, d, J=11. 7Hz), 6. 95(1H, brs), 7.42(2H, s), 8. 29(1H,brs),8. 

58(1H, s). 

MS(ESI)m/z:436[M+H]+ 

[0423] (^»IJ9 5) 4-{[(1S*, 2R*)-2-(1-x5l>'U-1H-tf ̂ x/—JU-5-^f )\AVO P 

-2,3-y 7 M P -N- (2-2H) (tf <J < V >-4-^f )ls) * > if > X 

K 

[0424] 
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DfbH3] 

[0425] (95a) N-(2,4-V * K yV)l>)-2-DM • tf 'J < V y-4-7 $ > 

2,4-^7J^P tf'J <Vy(L00g,8.62mmol)RZ?2,4-V* K *VOV)ls 

7 $ >(1.44g, 8. 62mmo L) 0THF (28mL)}§&£^-C1 mmmW L tc0 

u^\*v=77 4-\,zx.<>m$kLs *I§E 
27g, 62%) ;U7 7 ZtLX %tc0 

1H-NMR(500MHz,CDCL3) 8 ppm:3. 81 (3H, s), 3. 83(3H, s), 4. 55(2H, brs), 5. 74(1H, b 

rs), 6. 28(1 H, brs), 6.44(1 H, dd, J=2.4,8. 3Hz), 6.48(1 H, d, J=8. 3Hz), 7. 23(1 H, b 

rs), 7. 92(1H,brs). 

(95b) N-(2,4-V * b-^V^yVM (2-2H) tf 'J $ V y-4-7 $ > 

^»iJ95a-e^L/cN-(2,4-yp< h *V<yV )\s)-2-y M • tf 'J <Vy-

4-7 $y (0. 700g, 2. 68mmo L) 0THF(9. 0mL);#>^Ctt7.K^'fb A7JU<-0 

At: K 'J K(0.220g,5.35mmol)£JP;L K 

J^A/#/StC7K(10mL) K 5ii Ls 5/S;&i/Fl|x51>'U(20mL 

v >j t> ?)\s o • v K v=7 7 -r - iz £ y mm u mmt&yti (75mg, m) £ tte 
mwt Lxmtz0 
1H-NMR(500MHz,CDCL3) 8 ppm:3. 82(3H, s), 3. 85(3H, s), 4.45(2H, brs), 5. 56(1H, b 

rs), 6. 36(1 H, d, J=5. 9Hz), 6.46(1 H, dd, J=2.4,8. 3Hz), 6. 50(1 H, d, J=2.4Hz), 7. 2 

0(1H, d, J=7. 8Hz), 8.15(1 H, d, J=5.4Hz). 

(95c) N-(2,4-V * h*^>y»-2,3,4- K <J DM P-N-(2-2H) (tf <J <V 

y-4--(ju)^<y-tzyzju7isy7< K 

^»lJ95b-e^L/cN-(2,4-yp< b-^rV^<yV)\y) (2-2H) tf 'J $ Vy~4~7 < 

y (100mg, 0. 39mmoL)% 2,3,4- K 'J P^V-tz > TJUtf:—• 'J K(180m 

g, 0. 77mmo L)% 1,4-V 7+f tf*> 0 • [2. 2. 2]tf 0 £ >(50mg, 0. 46mmo L)S.t/THF( 
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0.77mL)£ffll\ tl§E 

lb£^(68mg,40)0 7^7 7 X £ LT%tc0 

1H-NMR(500MHz,CDCL3) 8 ppm:3. 80(3H, s), 3. 82(3H, s), 5. 27(2H, s), 6.44-6.46(2 

H,m),7.13-7.17(2H,m),7.24(1H,d,J=7.8Hz),7.87-7.91(1H,m),8.50(1H,d,J=5 

.9Hz). 

(95d) N-(2,4-V * K*^^>y>»U)-4-{[(1S%2R)-2-(1-x5l>iU-1H-t07x/ 

-)U-5- -f JU) *> 0 • ̂  )U] tf * } -2,3- V 7 JU tf • -N - (2-2H) (tf 'J $ V >~ 

mMm5c!?m&LfcN-(2,4-V* h*^>y»-2,3,4- K 'J 7JUtf P-N-

(2-2H)(t1°>J ^Vy^-J Jls)sOiz>XJlsfc>7< K (68mg, 0.15mmo L)% 

37a-e^L/c(1S% 2R)-2-(1-x5l>'U-1H-tf7V->iU-5-^>iU)^£P^>£y 

—JU(30mg, 0. 17mmoL)% TK^b^ K 'J 0 A(63% ; 10mg, 0. 25mmoL)% DMF(0.77mL 

)&t/7K(0.003mL)£ffll\ mMMlalzmilTJxJ&RtfmmmZU? ZtlZ£ 

*I§Elb^(59.2mg, 64%) 7 yT^h \^x%tc0 

1H-NMR(500MHz,CDC l3) 8 ppm: 1. 41 (3H, t, J=7. 3Hz), 1. 77-1. 84(2H, m),1.94-2.00 

(2H, m), 2. 20-2. 37(2H, m), 3.48(1H, dt, J=4. 9,8. 38Hz),3.78(3H,s),3.81(3H,s) 

, 4. 12-4. 25(2H, m), 4. 75-4. 78(1 H, m), 5. 25(1 H, d, J=17. 1 Hz), 5. 30(1 H, d, J=17. 1 

Hz), 6. 07(1 H, d, J=2. 0Hz), 6.41-6.44(2H, m), 6. 66(1 H, t, J=8. 8Hz), 7. 20-7. 23(2 

H, m), 7.46(1 H, d, J=2. 0Hz), 7. 73(1 H, dt, J=2. 0,7. 3Hz), 8.46(1 H, d, J=5. 9Hz). 

(95e) 4-{[(1S*,2R*)-2-(1-x^JU-1H-tf7 V-JU-5-^JUh>£ P'O^JU] 

J*V} -2,3-y 7 JUtf P -N- (2-2H) (tf <J < V >-4-^f )\s) ̂  > "tz > 7JU * > 7 $ 

K 

^MJ95d-e^jt L ten-(2,4-V * h * $/•^ > VJU)-4- {[ (1S*, 2R«) -2- (1 -x 

3-)V-\H- tf =7 x/-;u-5->r M v<7n^< y ̂ ;u]tf * v}-2,3-V7;utf p-N-(2-2 

H) (tf >J $V>-4-'fJl,)'<>iz>ZJlsfc>7$ K (59. 2mg, 0. 098mmo L)% K >J I 

f iU'>7>(0. 080mL)% K 'J 7>/Utf PM|(0.10mL)S.t/y£PPP<£>(1.0mL 

)£ffll\ tl§Elbl=r^(3 

4. 0mg,77%)£tte@tt£ LT%tza 
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1H-NMR(500MHz,CD30D) 8 ppm: 1. 31 (3H, t, J=6. 8Hz), 1. 78-1. 97(4H, m), 2. 27-2. 37 

(2H, m), 3. 52(1 H, dt, J=5. 9,8. 3Hz), 4.12-4. 21 (2H, m), 4. 90-4. 93(1 H, m), 6. 20(1 

H, d, J=2. 0Hz), 6. 92(1 H, t, J=7. 3Hz), 7. 20(1 H, d, J=6.4Hz), 7.41 (1H, d, J=2. 0Hz) 

, 7. 68-7. 72(1 H, m), 8. 24(1 H, d, J=6. 8Hz). 

MS(ESI)m/z:451[M+H]+. 

[0426] (^»IJ9 6) N-(4-{(1R*,2S*)-2-[5-7JUtf U-2-* T)U-4-((£°'J 

4-'T J\y) X)\y 7 7 -f JU) 7 x J * :> ] :> 0 • ̂ * */M-1H- tf =j Sj-)\s~3-'f )\s 

)yiz h T7^ K 
[0427] [<fb114] 

[0428] (96a) 4-({(1S*, 2R)-2-[3-77 $ J-1-(^ K ^ t K P-2H-tf^ >-2-^ JU)-1 H-

tf7 V—JI/-4—< JU]:>£ P^*:>JU}tf *:>)-N-(2,4-V* K^V^yVJ\y)-2 

- 7 Ju tf • -5- * )U-N- (tf 'j $ v y-4-'rJu) ̂  > -tf > xJu * y y $ K 

^IMJ68a-e^3t L ten-(2,4-V * h * > V)\s) -2- 7 JUtf • -5-* JU-4 

— ({(1S*,2R*)-2-[3-~ h •-1-(TL KP-2H-t°7>-2-^;U)-1H-t°7 V-

;u-4—r;u]i>£p^*i>>'u}tf*i>)-N-(t0|j$y>-4—r J u) ̂  > -tz > TJ u * 
K(193mg,0.272mmoL)S.t/t^>7v(77iz5l>'U77iz h)$5|(II) (21. 3mg, 0. 

0815mmoL)0THF(4. 0mL)$.t/x£ J — JU(4. 0mL);Fb-^;#^tC7K^'fbtf:,i'^^- K 

'J 7A(101mg,2.66mmoL)^JPx, J5J&}§&£^-e20#^i£# L/c„ 

K 'J 0 A7K;#)S(10mL)S.t/i/Fl|x5l>'Kl0mL)^:Jp^.N M 

£^£-tz5K K3i§U K 'J 7A-e$£'Jt 

Ltz „ h-^^7 -r — tZcfe y 

^IIE^b^(78mg,42%)^^||fe77^>iU7 LT%tz0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 38-2.15(14H, m), 2.15(3H, s), 2. 66-2. 71(1H, m), 

3.59-3.62(1H,m),3.73(2H,brs),3.77(3H,s),3.78(3H,s),4.00-4.03(2H,m),5. 
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04(1H, dt, J=2. 0, 9. 82Hz), 5. 25(2H, s), 6. 39-6.44(3H,m),7.16(1H,d,J=2.4Hz), 

7. 20(1 H, d, J=7. 8Hz), 7. 29(1 H, dt, J=1. 5, 5. 9Hz), 7. 68(1 H, d, J=7. 8Hz), 8.43(1 H 

, d, J=6.4Hz), 8. 77(1H, s). 

(96b) N-{4-[(1R*, 2S*)-2-{4-[(2,4-V * h *V<yV)l<) (tf <J $V>-4-<f 

^)XJb7?;E^^]-5-7MP-2-^fJb7xyJri/}i/^PA^^]-1-( 

•x K ^ t: KP-2H-ti°y>-2-'f)\y)-1H-t0yV-)\y-3-'f)\y}T-iz h T7 $ K 

U^4-({(1S% 2R*)-2-[3-7^ ^ ̂ -1-(^ KP-2H-tf^ 

>-2—r;u)-iH-tf^x/->'u-4—n^von^^vM^^-v)-n-(2,4-v* K 
*^^>y;u)-2-7>iutfp-5-p<51>'U-N-(tflj$^>-4-^;u)^>-tz>x;U/l-N 
> 7 $ K (78mg, 0. 115mmoL)CD tf 'J V > (0. 50mL);#}fc£S7.KM£(0. 021 mL, 0. 22 

9mmoL) ¥£ Ltza SJ^A/#/S^7j<(10mL)S.t/ 

Mx^JUd 0mL)£JP;iN #$Jf ̂ 7K(10mL);^tC|Sffi#J^7K(10mL) 

^7K K 'J 0 A -e$£'Jt L tzo MJ±)f 01®$] 'J £ P V h 

^77 < — Id J: y U tl§Elbl^](37. 2 nig, 45%) JU7 

T?#fc„ 
1 H-NMR(500MHz, CDCL3) § ppm: 1. 38-2.16(14H,m),2.10(3H,s),2.16(3H, s), 2.73-

2. 93(1H, m), 3. 62(2H, brs), 3. 77(3H, s), 3. 78(3H, s), 3. 93-4. 01(2H, m), 4.10-4. 

13(1 H, m), 5.17-5. 20(1 H, m), 5. 24(2H, s), 6. 35-6.48(3H, m), 7.18-7. 20(1 H, m), 7 

. 30-7. 35(2H, m), 7. 67(1H, d, J=6. 8Hz), 8.43(1H, d, J=5.8Hz),8.77(1H,s). 

(96c) N-(4-{(1R%2S=s)-2-[5-7;Utf P-2-p< ^JU-4-( tf 'J $^>-4-^JUTJU 

7 7t^f jb)7iy^N>]>>^ P^^r'vJUj-IH- tf y V~ JU-3-^f )l/)71z K 7 $ 

K 

^MJ96b-e^jt L fcN-{4-[ (1 R«, 2S*)-2-{4-[(2,4-^p< h > S») (tf 

'J $V>-4-'f JU)7JU7 T'E'f JU]-5-7JlsJ P-2-^fJb7i7 5rV}V9 P 

^^>JU]-I-(^ h7b KP-2H-tf =?y-2-^;u)-iH-tf^V-JU-3-^;u}T^-tz 

KT7^ K(78mg,0.108mmoL)N N K 'J Ji^JUV =j > (0.10mL)% h'J^JUtfPl^ 

lt(0. 50mL)% ^£PPp<£>(2.0mL)&t/p<£y-,iKl.0mL)£ffil\ ^5jS0!|2 

2cJCig i; Tfr 9 CI £: tC cfc lJ N tllElbl^] (33.1 mg, 63%) £$t 



WO 2013/118854 208 PCT/JP2013/052985 

Lxmtz0 
1H-NMR(500MHz, CD30D) 8 ppm: 1. 38-1. 62(4H, m), 1. 76-1. 86(2H, m), 2. 04(3H, s), 2 

.11-2. 24(2H, m), 2.14(3H, s), 2. 87-2. 91 (1H, m), 4. 38(1 H, dt, J=3. 9,10. 3Hz), 6. 

78(1 H, d, J=12. 7Hz), 7. 06(1 H, dd, J=1. 0, 6. 8Hz), 7.42(1 H, s), 7. 67(1 H, d, J=8. 3H 

z), 8. 32(1 H, d, J=5. 9Hz), 8. 57(1 H, s). 

MS(ESI)m/z:489[M+H]+. 

[0429] (^»IJ9 7) 4-{[(1S*,2R*,4R*)-4-(^>yjUtf ^>)-2-(1-p< ̂ JU-1H-tf 

=? V—)ls-5-'r Jls) V 0 • ̂  tf =*ris}-2, 5-V 7 JUtf P-N-( tf 'J < v y-4 

[0431] (97a) (1S*,2R*,4R*)-4-(^>y,iUtf ^>)-2-(1-p< ̂ JU-1H-tf^ V-JU-5-^ 

P^>£ 7 — )\y 

V-;K 2.40g, 29. 2mmoL)% n~7°^JIs (2. 69M^Ht > 

; 10. 9mL, 29. 3mmoL)% (1R*, 3s*, SS*)^-^ yVJU^t ^r'v-6-tf tf:> 0 • 

[3.1.0]^Ht> (Tetrahedron, 2002, 58,4675-4689 ; 5. 38g, 28. 3mmoL)S.t/THF 

(90mL)£ffll\ mMimalzmLT&JfcAXfimmZfi? tllElt 
^(1.71g,22%)^||fetf j)\st LX%tz0 

1H-NMR(500MHz,CDCl3) 8 ppm: 1. 81-1. 87(1 H, m), 1. 92-1. 98(1H, m), 2. 23-2. 28(1H 

,m),2.55-2.60(1H,m),2.99-3.04(1H,m),3.88(3H,s),4.17-4.22(1H,m),4.38-4 

. 43(1 H, m), 4. 50(2H, s), 6.14(1 H, d, J=2. 0Hz), 7. 26-7.41 (6H, m). 

(97b) 4-{[(1S*,2R*,4R*)-4-(^>y,iUtf ^>)-2-(1-p< ̂ JU-1H-tf ̂  V-jU-5 

-^;U)^£P^>51>'U]tf*V}-K-(2,4-V * h^>^>y»-2,5-y7JUtf 

• -N-(tf 'j < Vy-4—r M^y-tzyxjisfcyy^ K 

^»iJ14b-e^L/cN-(2,4-yp< h^>^>y»-2,4,5- K 'J 7JUtf P-N-

[0430] [<b115] 
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(fcf'J K (100mg, 0. 228mmo L)% ^5jS0!l97a 

2R*,4R*)-4-(^>yjUtf ^>)-2-(1-p< ̂ JU-IH-tf^ V-JU-5-

-Y JU):>£ n^<y £ y — JU(60mg, 0. 220mmoL)% K 'J 7^(63% ; 40mg, 1 

. 05mmol)&t/DMF(2. 0mL)£ffll\ ^fifeWalCig £ 

^§Bfc^$K88mg,58)Q£ttetf>nU£ LT?#fc0 

1H-NMR(500MHz, CDC L3) 8 ppm: 1. 97-2. 03(1 H, m), 2. 06-2. 14(1 H, m), 2. 38-2. 43(1 H 

, m), 2. 62-2. 68(1H, m), 3.46-3. 51(1H, m), 3. 76(3H,s),3.79(3H,s),3.86(3H,s), 

4. 26-4. 31 (1H, m), 4. 52(1 H, d, J=11. 7Hz), 4. 57(1 H, d, J=11. 7Hz), 4. 69-4. 73(1 H, 

m), 5. 20 (1H, d, J=17.1Hz), 5. 24(1 H, d, J=17.1Hz),6.16(1 H, d, J=2. 0Hz), 6.40-6. 

42(2H, m), 6.47(1 H, dd, J=6.4,11. 2Hz), 7.16(1 H, d, J=6. 8Hz), 7. 20(1 H, d, J=7. 8H 

z), 7. 30-7.42(6H, m), 7. 75(1 H, dd, J=6.4,10. 3Hz), 8.45(1 H, d, J=5. 9Hz), 8. 78(1 

H, s). 

(97c) 4-{[(1S*,2R*,4R*)-4-(^>y;Utf ^ri/)-2-(1-p<5l>'U-1H-t07 V-;U-5 

r JU) V 0 • ̂  >^Jls] tf V}-2, 5-y 7 JUtf • -N-( tf 'J < V >-4—f Jls)* > 

-tz>7JUtfN>:p$ K 

^»iJ97b-e^L/c4-{[(1S% 2R*,4R*)-4-(^>yjUtf ^>)-2-(1-p< ̂ JU-1 

H- tf =7 V~)U-5- -f JU) *> 0 • ̂  )U] tf ^ }-N - (2,4- V * h * *>^ > V)U) 

-2,5-^7JUtfP-N-(t0|J $y>-4->r JU)^<>1z>X;Udx>7$ K(88mg,0.12 

7mmo L)% K 'J x^JU^ y > (0. 20mL)% K 'J 7JUtf QmL) J&Z/W • • 

£ >(2.0mL)£ffll\ ZtlZ£ y% 

LTmtc0 

1H-NMR(500MHz,CD30D) 8 ppm: 1. 90-1. 96(1 H, m), 2. 08-2. 15(1H,m),2.41-2.46(1H 

, m), 2. 64-2. 70(1 H, m), 3. 55-3. 60(1H, m), 3. 79(3H, s), 4. 29-4. 33(1H,m),4.52(1 

H, d, J=11. 7Hz), 4. 55(1 H, d, J=11. 7Hz), 4. 93(1H, q, J=6. 8Hz), 6. 27(1H,d,J=2.0H 

z), 6. 88(1 H, dd, J=6. 8,11. 2Hz), 7. 03(1 H, dd, J=1. 0, 6.4Hz), 7. 25-7. 36(6H, m), 7 

. 74(1 H, dd, J=6. 8,10. 3Hz), 8. 26(1 H, d, J=6.4Hz), 8. 55(1 H, s). 

MS(ESI)m/z:542[M+H]+. 

[0432] (^»IJ9 8) 4-{[(1S*,2R*,4S*)-4-(^>yjUtf ^>)-2-(1-p< ̂ JU-1H-tf 



WO 2013/118854 210 PCT/JP2013/052985 

=7 V——5—r J\y) s> 0 P ̂  y?-)\s~\ tf *V}-2, 5-y 7 JUtf P-N-( tf 'J $ y >-4 

—(JU)s<>-tz>ZJU7ls>7< K 

[0433] [<b116] 

[0434] (98a) (1S*,2R*,4S*)-4-(^>y,iUtf ^>)-2-(1-p< ̂ JU-1H-tf^ V-JU-5-^ 

y —;u 

1 tf ̂  V-;K3. 40g, 41. 4mmoL)% n-7°TJIs 'JTOA (2. 69M^Ht > 

; 15. 4mL,41.4mmoL)% (1 R% 3r*, 5S*)-3-^ >:y,IUtf ^r:>-6-tf If tf:> £ P 

[3.1. (Tetrahedron, 2002, 58, 4675-4689 ; 7. 77g,40. 8mmoL)S.£/ 

THF(i20mD^ffliNN mmwmzmuTjxj&Rtfmmmzu? ztiz^v* *i 
(2. 58g, 23%) £*|fetf -f JUt LX%tz0 

1 H-NMR(500MHz, CDCL3) 8 ppm: 1. 83-1. 89(1 H, m), 2. 01-2. 05(1 H, m), 2.14-2.19(1 H 

, m), 2.46-2. 50(1 H, m), 2. 73(1H, d, J=8. 3Hz), 3. 38-3.42(1H,m),3.89(3H,s),4.1 

1 -4. 15(1 H, m), 4. 19-4. 21 (1H, m), 4. 54(2H, s), 5. 94(1 H, d, J=2. 0Hz), 7. 29-7. 41 ( 

6H, m). 

(98b) 4-{[(1S%2R«,4S«)-4-(^>y;i/tf ^>)-2-(1-p< ̂ JU-1H-tf ̂  V-JU-5 

-^;U)^£P^>51>'U]tf*V}-K-(2,4-V* V^rV^yV)\y)-2^-V7M 

P-N-(tf 'J <V>~4—f JU)^>-tz>7JU/lN>:P$ K 

^»iJ14b-e^L/cN-(2,4-yp< h^>^>y»-2,4,5- K 'J 7JUtf P-N-

(tf'J $ Vy-4-4, J[/)s<yizyX)\y7isyy$. K(100mg,0.228mmol)N ^SjS0!l98a 

xm& L tz (1 S*, 2R*, 4S*)-4-/ss > VJUtf * *>-2-(1 -* ^JU-1 H- tf =7 V-JU-5—f 

)[/)*> 0 P^> £ y — JU(60mg, 0. 220mmoL)% K 'J 0 A(63% ; 40mg, 1. 0 

5mmoL)$.£/DMF(2. 0mL) ^ijfe#!]1alC^ ISZ Z. 

^§Bfc^Ml43mg,94)0£ttetf>ni/£ LTt#/c0 

1H-NMR(500MHz,CDC L3) 8ppm: 1. 92-1. 99(1 H, m), 2. 03-2. 07(1H,m),2.41-2.46(1H 
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, m), 2. 57-2. 63(1 H, m), 3. 76(3H, s), 3. 79(3H, s), 3. 86-3. 90(1 H, m), 3. 89(3H, s), 

4.18-4. 20(1 H, m), 4. 52(2H, s), 4. 53-4. 57(1 H, m), 5. 21 (1H, d, J=17.1Hz), 5. 25(1 

H, d, J=17.1 Hz), 6. 04(1 H, d, J=1. 5Hz), 6. 39-6.42(2H, m), 6.46(1 H, dd, J=6.4,10. 

7Hz), 7. 17-7. 20(2H, m), 7. 28-7. 38(5H, m), 7. 40(1 H, d, J=2. 0Hz), 7. 76(1 H, dd, J= 

6.4, 9. 8Hz), 8.46(1 H, d, J=5. 9Hz), 8. 78(1 H, s). 

(98c) 4-{[(1S%2R*,4S*)-4-(^>y,iUtf ^^-(l-^JU-IH-tf^ V-JU-5 

r JU) V 0 • ̂  >^Jls] tf V}-2, 5-y 7 JUtf • -N-( tf 'J < V >-4—f JU)^ > 

-tz >ZJlsfc>7< K 

^»J98b-e^L/c4-{[(1S*, 2R%4S*)-4-(^>^JUtf ^>)-2-(1-p<^U-1 

H- tf =7 V ~ J U-5- -f J U) 0 • ̂  J U ] tf ^ }-N - (2,4- V * K ^ ^ > V J U) 

-2, 5-y 7 JUtf • -N-(tf 'J < V y-4JU) ̂  > -tz > 7JU ft y T $ K(143mg, 0. 2 

07mmo L)% K 'J x^JU^ ̂  > (0. 20mL)% K 'J 7JUtf QmL) J&Z/W • 

• p< £ >(2.0mL)£ffll\ U 

, Lxmtc0 
1H-NMR(500MHz,CD30D) 8 ppm: 1. 94-2. 03(2H, m), 2. 37-2. 41(1H,m),2.66-2.72(1H 

, m), 3. 81 (3H, s), 3. 81-3. 86(1H, m), 4. 20-4. 22(1H, m), 4. 51(2H, s),4.79-4.83(1 

H, m), 6. 20(1 H, d, J=1. 5Hz), 6. 90(1 H, dd, J=6.4,11. 2Hz), 7. 03(1 H, d, J=6.4Hz), 7 

. 23-7. 36(6H, m), 7. 76(1 H, dd, J=6.4,10. 3Hz), 8. 26(1 H, d, J=6.4Hz), 8. 55(1 H, s) 

MS(ESI)m/z:542[M+H]+. 

[0435] (^»IJ9 9) 4-{[(1S*, 2R*)-3,3-V* ^-)\/-2-{\-* -^JU-IH-tf ̂ x/—JU-5 

—T JU) :> 0 • ̂  >^Jls] tf V}-2, 5-$/ 7 JUtf • -N-( tf 'J < V y-4-J Jls)* y 

-tf yxjuftyy< K 

[0436] [<b117] 
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[0437] (99a) 1,1-V* ^;i/-1-(1-^ V-JU-5-^ JUh> £ P^>£ J -

)\y 

Jl/(3.70g,45.1mmol)N n-y^JU 'J 7 A(2. 69M^Ht ; 17m 

L, 45. 7mmoL)% 2, 2.-V* 0 W<y $> 7 > (5. 00g, 44. 6mmoL)$.t/THF(100m 

630mg,7.3)0£tte@tt£ LT%tc0 

1H-NMR(500MHz,CDCL3) 8 ppm:0. 77(3H, s), 1.14(3H, s), 1. 57-1. 61(2H, m), 1. 75-1 

. 96(4H, m), 2. 53-2. 59(1 H, m), 4.11 (3H, s), 6. 07(1 H, d, J=2. 0Hz), 7. 36(1 H, d, J=2 

.0Hz). 

(99b) b-(b,b-iy*^)\yiy<P P^>£-1-x>-WJU)-1-p< ̂ JU-1H-L°^/ 

-)\y 

^MJ99a-e^jt L/c2, 1-V* fcf^ V-JU-5-^ )\s) V 

9W<y$> J -;K630mg, 3. 24mmol)&t/p- hJUx yZJl/fc >117X^^(2. 00g, 

10.5mmoL)0 S;Ux>(20mL)?§^^35^"Fs 80^ti# U7K£tt)$®i; Lfc0 

WDril&s J5J^;#^^7K(50mL)^JPxT^)l^fflai^s #$Jf 

K 'J 0 A -e$£'Jt L tco MJ±)f ls^ tl £ *> 'J tl tfJU 0 P V h V =i 7 < - ( 

A^HtV/iixfJb ; 3:1)tCj;y*|^L, tl§Eltl=rtJ (512mg, 90%) 

-f JU<>: LT?#fco 
1H-NMR(500MHz,CDCl3) 5 ppm: 1.11 (6H, s), 1. 86(2H, t, J=6. 8Hz), 2.47(2H,dt,J=2 

. 4,7. 3Hz), 3. 81 (3H, s), 5. 73(1 H, t, J=2.4Hz), 6.13(1 H, d, J=2. 0Hz), 7.45(1 H, d, 

J=2.0Hz). 

(99c) (IS*, 2R*)-3,^JU-2-(1-p< ̂ JU-1 H- V-JU-5-^ JU) *> £ P 

y — JU 

^MJ99b-e^jt L^c5-(5, P^>£-1-x>-1—r;u)-1-p< 
^JU-IH-L0^ V-;K500mg,2.84mmoL)N jtf?^ >-THF|gfr (0. 95M THF;#^ ; 12. 

0mL, 11. 4mmo L)% VfoOWcf K 'J 7 (2. 00g, 13. 0mmoL)% TH 

F(2. 0mL)$.£/7j<.(6. 0mL) ^life^U33btC^ CI 

^ tCofc y, ^IIE^t(120mg,22%)^tefe^^;u(>: LTt#/c0 
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1 H-NMR(500MHz,CDCl3) 8 ppm:0. 76(3H, s), 1. 05(3H, s), 1. 60-1. 86(3H, m), 2.18-2 

. 25(1 H, m), 2. 78(1 H, d, J=8. 8Hz), 2. 81 (1H, brs), 3. 78(3H, s), 4.44(1 H, dt, J=6.4 

, 8. 8Hz), 6. 06(1 H, d, J=2. 0Hz), 7. 39(1H,d,J=2.0Hz). 

(99d) N-(2,4-V * h Z-V^yVM-4-{10S*,2R*)-3,3-V* J" 

)\s-1 H- tf ^ V—JU-5—T M V 0 • ̂  > ̂ )\y] tf V}~2, 5-V 7 JUtf • -N-( tf 'J 

^»lJ14b-e^L/cN-(2,4-yp< \-^-V^<yV)\y)-2,4, 5- K 'J 7JUtf P-N-

(t1°>J <Vy-4—( M^y-tzyXJlsfcyy^ K(270mg,0.615mmol)N ^^J99c 

Ltc (IS*, 2R*)-3,3-*J ^JU-2-(1-p< ^JU-1 H- tf =7 V-JU-5-^ )V)VO 

W<y $> J —)[/(120mg, 0. 618mmoL)% 7kMifc1~ K 'J 0-^.(63% ; 40mg, 1. 05mmoL) 

&tfDMF (3. 0mL) l\ ^»J1 alzm VTKfcJkZf&WMZfj ̂  Z t IZ £ V 
, ^§Efc^$K263mg,70)0£ttetf %tz0 

1 H-NMR(500MHz,CDCL3) 8 ppm:0. 89(3H, s), 1.13(3H, s), 1. 76-1. 94(3H, m), 2. 38-2 

. 45(1H, m), 3. 24(1H, d, J=6. 8Hz), 3. 76(3H, s), 3. 79(3H, s), 3. 87(3H, s), 4. 79-4. 

83(1H, m), 5. 20(1H, d, J=17.1Hz), 5. 24(1 H, d, J=17.1 Hz), 6. 06(1 H, d, J=2. 0Hz), 6 

. 39-6.41 (2H, m), 6.48(1 H, dd, J=6.4,11. 2Hz), 7.17-7. 20(2H, m), 7.43(1 H, d, J=2 

. 0Hz), 7. 71 (1H, dd, J=6.4, 9. 8Hz), 8.45(1 H, d, J=5. 9Hz), 8. 77(1 H, d, J=1. 0Hz). 

(99e) 4— {[(1S*, 2R*)-3,3-*J * ̂ JU-2-(1-p< ^JU-1H- tf =7 V-JU-5-^ JU) 

0 • ̂  > ̂ Jls] tf }-2, 5-$/ 7 JUtf • -N-(tf 'J < V y-4-4 JU) ̂  > "tz > 7JU 

fcyy^ K 

^MJ99d-e^jt Lten-(2,4-V* b-^V^y VJU)-4-{[(IS*,2R*)-3,3-*/* 

5l;U-2-(1-p<5l>'U-1H-tf7V->iU-5-^>iU)^£P^>5l>'U]tf *V}~2, 5-V? 

JUtf P-N-(tf 'J <Vy-4—f M^y-tzyxjlsfcyy^ K(263mg,0.429mmol)N 

K 'J xf Jbi/7>(0. 30mL)% K 'J 7JUtf PMI(3. 0mL);&tf$/ 0 • • * £ >(3 

.0mL)£ffll\ tl§Eltl=r 

$l(178mg,90)0£tte@<*£ UTt#/c0 

1H-NMR(500MHz, CD30D) 8 ppm:0. 88(3H, s), 1.11 (3H, s), 1. 73-1. 82(2H, m), 1. 91-1 

. 98(1 H, m), 2.48-2, 56(1H, m), 3. 30-3. 33(1H, m), 3. 82(3H, s), 5.10(1H,dt,J=4.4 
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, 7. 8Hz), 6. 24(1 H, d, J=2. 0Hz), 6. 94(1 H, dd, J=6. 8,11. 7Hz), 7. 02(1 H, d, J=6.4Hz 

), 7. 39(1 H, d, J=2. 0Hz), 7. 70(1 H, dd, J=6.4,10. 3Hz), 8. 27(1 H, d, J=6.4Hz), 8. 54 

(1H,s). 

MS(FAB) m/z: 464[M+H]+. 

[0438] 0 0) 4-{[(1S*,2S*,3R*)-3-(^>yjUtf ^>)-2-(1-p< ̂ JU-1H-

tf =7 V—)U-5—T )U) 0 • ̂  JU] tf } -2, 5- 7JU tf • -N- (tf 'J < > 

-4—r;U)^>-tz>X>'U/lN>77$ K 

[0439] [<b118] 

[0440] (100a) (1R*,2R*,6S*)-7-tf • [4. 1.0]^7°£ >-2-tf-JU 

i/0 P^^r1t-2-x>-1-tf — ;U(14. 9g, 152mmoL )(DV9 un*9 >(200mL) 

mmz3-C • • ]§£,§,» (70% ; 42. 0g, 170mmol)£7jO%~F;!jP^ 7jO%~FJ5Jfc 

K 'J 7A(100mL)^t/M[] 

•J^A -e$£'Jt L tz o MJ±)f h^?7^-(A 

+ t>/iixfJU ; 2:3)tcj;y^l^ (3.10g, 18%)ZM&JJ 

Jl/t. LZl§tz0 

1H-NMR(500MHz,CDCl3) 8 ppm: 1. 23-1. 32(1 H, m), 1.43-1. 59(3H, m), 1. 76-1. 91(3H 

,m),3.32(1H,t,J=3.9Hz),3.35(1H,t,J=3.9Hz),3.99-4.04(1H,m). 

(100b) (1R*,2R*,6S*)-2-(^>y,iUtf ^>)-7-tf P[4.1.0]^7°£ 

>-2-tf-;u 

1- h 'J 0 A (63% ; 1.20g,31.5mmol)©THF(20mL)?§^tC^MJ100a-e 

L tz (1R*, 2R*, 6S*)-7-tf tf^> £ • [4.1. 0]/\ 7°£ >-2-tf - JU (3.10g, 27 

. 2mmoL)0THF(20mL);#^^:7K)TT:iP^-s SMTI ^ Ltz0 

>y;U7"P$ K(4.0mL,33.4mmol)£Jp*.N ^S"ei20$FsU£# Ltz0 
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tC7K(50mL)^Jp^TM|x51>iK50mL)K 'J 0 

A -elg'Jt L tz o MJ±)f t>tf)U?U^ h^77<-(A^rt 

; 4:1)^ tl§Eltl§rt](2.85g,51)0 £$tlfetf >Hl/ 

LTt#/c0 

1 H-NMR(500MHz,CDC l3) 5 ppm: 1. 18-1. 25(1 H, m), 1. 52-1. 67(3H,m),1.80-1.84(2H 

, m), 3. 26-3. 27(1 H, m), 3. 31-3. 32(1H, m), 3. 79-3. 81(1H, m), 4. 68(1H,d,J=12.2H 

z), 4. 71 (1H, d, J=12. 2Hz), 7. 26-7. 41 (5H,m). 

(100c) (1S*,2R*,3R*)-3-(^>yjUtf ^>)-2-(1-p< ̂ JU-1H-tf ̂  V-JU-5-^ 

)\y)i/0 — )\y 

1 -p< ^)\s tf ̂  V-;K 2. 30g, 28. 0mmoL)% n~7°^JIs (2. 69M^Ht > 

; 10. 0mL, 26. 9mmo L)% ^»iJ100b"e^ L/c(1R*, 2R*, 6S*)-2-(^>yjUtf 

^>)-7-tf P[4. 1.0]^7°£ >-2-tf-JU(5. 60g, 27. 4mmol)&mHF 

(80mL)^ffliNN mMmteiz.mvTKfcjkzf&imzfjvz.iiiz&v, tiiEit 
1§rt)(1.71g,22%)£*|fetf -f LTt#/c„ 
1H-NMR(500MHz,CDC L3) 5 ppm: 1. 32-1. 45(2H, m), 1. 81-1. 91(2H,m),2.08-2.21(2H 

, m), 2. 75(1 H, t, J=10. 3Hz), 3. 25-3. 29(1H, m), 3. 73-3. 78(1H, m), 3.85(3H,s),4. 

12(1 H, d, J=11. 7Hz), 4. 37(1 H, d, J=11. 7Hz), 6.10(1 H, d, J=2. 0Hz), 6. 95(1 H, dd, J 

=1. 5, 7. 3Hz), 7. 22-7. 26(4H, m), 7. 51 (1H, d, J=2. 0Hz). 

S tz, III£ L tz (1R*, 2S*, 6R*)-2-(^ > V)\stf ̂  )-6-(1 -^JU-1 H- tf =7 V 

-JU-5-^JU):>£ J 93g,50%)£*|fetf 4 )\st LX%tz0 

1H-NMR(500MHz,CDC l3) 8 ppm: 1. 35-1. 47(2H, m), 1. 53-1. 58(1H,m),1.64-1.72(1H 

,m), 1.86-1. 90(1 H,m), 2.15-2. 20(1 H, m), 2. 38(1 H, d, J=8. 8Hz), 3. 04-3. 09(1 H, m 

), 3. 58-3. 62(1 H, m), 3. 82(3H, s), 3. 89-3. 91(1H, m),4.53(1H,d,J=11.7Hz),4.73 

(1H, d, J=11. 7Hz), 6. 07(1 H, d, J=2. 0Hz), 7. 30-7.41 (6H, m). 

(100d) 4-{[(1S*,2S*,3R*)-3-(^>yjUtf ^>)-2-(1-p< ̂ JU-1H-tf 7 V~)\s~ 

5—f )\y) V 0 • ̂  ̂  JU] tf ^ }-N- (2,4-V * K ^ ^ > V)\s)-2, 5-*>* 7 JUtf 

• -N- (tf 'j < V y-4-'r M^yifyx^^yy $ K 

^»iJ14b-e^L/cN-(2,4-yp< h^>^>y»-2,4,5- K 'J 7JUtf P-N-
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(fcf'J K (200mg, 0.455mmo L)% ^fife$iJ100 

cei^L/c(1S*, 2R*, 3R*)-3-(^>yjUtf ̂ >)-2-(1-p< ̂ JU-IH-tf^ V-JU-5 

-•< — JU(130mg, 0. 454mmoL)% TK^b^ K 'J 7 A (63% ; 50mg 

, 1. 31 mmo L) & tfDMF (3. 0mL) £1 alzm U TKfcJkZf&WMZ ft 9 

c^ic^y, Lxmtc0 
1H-NMR(500MHz,CDCl3) 8 ppm: 1. 36-1. 57(3H, m), 1. 95-1. 98(1H, m), 2. 20-2. 29(2H 

,m),3.11(1H,t,J=10.3Hz),3.43-3.48(1H,m),3.76(3H,s),3.78(3H,s),3.89(3H 

, s), 4. 20(1 H, d, J=11. 2Hz), 4. 21-4. 26(1 H, m), 4.42(1 H, d, J=11. 7Hz), 5. 21 (2H, s 

), 5. 95(1 H, d, J=2. 0Hz), 6. 39-6.41 (2H, m), 6.48(1 H, dd, J=6.4,11. 2Hz), 6. 96-6. 

97(2H, m), 7.16-7.19(2H, m), 7. 23-7. 26(3H, m), 7. 35(1 H, d, J=1. 5Hz), 7. 66(1 H, d 

d, J=6.4, 9. 8Hz), 8.45(1 H, d, J=6.4Hz), 8. 78(1 H, d, J=1. 0Hz). 

(100e) 4-{[(1S*,2S*,3R*)-3-(^>y,iUtf ^>)-2-(1-p< ̂ JU-IH-tf^ V-JU-

5—T )\>)V9 =*ris}-2, b-VDM P-N-( bf'J $ V >-4—fJU)^ 

^»J100d-e^L/c4-{[(1S*, 2S*, 3R*)-3-(^>yjUtf ̂ »-2-(1-p< ̂ PjU-

1H- tf =7 V—)U-5- -f JU) *> 0 • ̂  ̂  JU] tf ^ }-N - (2,4- V * h * *>^ > V JU 

) •-2, 5- V 7)U tf • -N- (tf 'J < V y -4--f)U) ̂  > -tz > X)U * > T $ K (185mg, 0. 

262mmo L)% K 'J x^JU^ y y (0. 30mL)% K 'J 7 JUtf 1=11^11(3. QmL) J&Z/W • 

• p< £ >(3.0mL)£ffll\ ZtlZ£ y 

, ^§B<b^$l(141mg,97)Q£tte@tt£ UT%tza 

1H-NMR(500MHz,CD30D) 8 ppm: 1. 37-1. 56(3H, m), 1. 91-1. 94(1H, m), 2. 23-2. 33(2H 

, m), 3.15(1 H, t, J=10. 7Hz), 3. 57-3. 62(1 H, m), 3. 83(3H, s), 4.18(1 H, d, J=11. 2Hz 

), 4.49(1H, d, J=11. 7Hz), 4. 58-4. 63(1H, m), 6.15(1H, d, J=2.0Hz),6.94-6.96(2H 

,m),7.01-7.05(2H,m),7.19-7. 22(3H, m), 7. 28(1H, d, J=2. 0Hz), 7. 64(1H, dd, J=6 

. 8,10. 3Hz), 7. 27 (1H, d, J=6.4Hz), 8. 55(1 H, s). 

MS(ESI)m/z:556[M+H]+. 

[0441] (^fifeffljl 0 1) 2-7;Utf •-5-p<5l>'U-4-{[(1S*,2R*)-2-(1H-t07V->iU-4 

—f JU) :> o • ̂  > ̂ Jis] tf *>}-N-( tf <j < V y-4—f jis) * y -tf > TJU* > y 
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$ K 

[0442] [<fb119] 

if ff O 0 fi ^ I i ^ ̂  Ji J3 
H 

[0443] (101a) 4-(i>£ P^>£-1-x>-1—T;U)-1-(^ t KP-2H-t°^>-2—T 

juHH-tf^V—JU 

4-3 — K-1-(7^ K y tl K P-2H- \f.y >-2-^f JU)-1 H- \f.y V—JU(J. Org. Ch 

em., 2007, 72(9), 3589-3591 ; 1.51g,5.42mmoL), 2-V 0 P^>£-1-x>-1 

->C )\y~4,4, 5, 5-^ K ^^;U-1,3,2-^tf ̂ Ht/1?P ^ >(1. 37g, 7. 05mmoL)% [1 

, T -t*X(y7x -JU7 Tl" X 7 -f 7 ) 7 x P -tz >] $/ £ P P Ji=? V 7 A (II) (31 

7mg, 0. 434mmoL)% j^I£"tz 7 A (6. 01 g, 18. 4mmo L) 0->*tf ̂  > (27mL) RXf7^( 

5.0mL)£ffll\ tllElb 

^•t(1.00g,85%)%m&X4Jl't LXmtco 

(101b) (1S*,2R*)-2-[1-(^ t KP-2H-t°7>-2-^;U)-1H-t°7 V-JU-4 

—r ;u]i>£ p^>£ y —;u 

^te$iJl0la-ei^sL/c4-(:>£ P^>£-1-X>-WJU)-1-(^ K^ t: KP-

2H- tf ̂  >-2-^ ;u)-1 H- tf ̂  V-;K1. 00g, 4. 60mmoL)% >-THF|gfr (0. 95M 

THF;#^ ; 10. 6mL, 10. 1mmot)N ^JUtf K 'J 0 AH7Kffit (1. 49g, 

9. 67mmoL)% THF(5. 0mL)^^K(10mL) ^»J33btC^t UtJSMmi 

9 C «>: IZ £ y N tllE^t) (421 mg, 38%) £Mfetf L T ?#fc0 

1H-NMR(500MHz,CDC L3) 5 ppm: 1. 57-1. 87(6H, m), 2. 03-2. 15(6H,m),2.81(1H,q,J= 

7. 3Hz), 3. 66-3. 71(1H, m), 4. 01-4. 07(2H, m), 5. 32(1H, dd, J=2. 0,8.3Hz),7.44(1 

H, s), 7. 47(1H,d,J=2.9Hz). 

(101c) N-(2,4-V * V^rV^yVM-l-D M P-5-p< ^JU-N-( tf'J $^>-

4-^T JU)-4-({(1S*,2R*)-2-[1-(TL KP-2H-tf^>-2-^;U)-1H-tf7 V-

JU-4—{)\s~\V9 *V)s<>-tz>ZJU7ls>7< K 
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L tcH-(2,V )l>)-2,4-V7 JUtf U-5-*^ 

Jl/-N-(tf'J <V>-4—K(0.28g,0. 63mmoL)N 

$|J 101 bTi^t L (1S*, 2R*) -2-[ 1 - (^ h ̂  L K P -2H- tf ̂  >-2-^ jU) -1H- tf ̂  

V—)\y~4 -•< JU]:>£ P^> £ y — JU(0.15g, 0. 63mmoL)% 7kMiki~ K 'J 0 A(63 

% ; 91mg, 0. 95mmoL)$.£/DMF(6. 4mL) ^iite$|]1 atCi^ 

Zfr? J£§B<b^$l(403mg,97)0£tte@tt£ ^T%tz0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 57-1. 92(8H, m), 2. 03-2. 26(4H, m), 2. 20(3H, s), 3 

.25-3.30(1H,m),3.66-3.71(1H,m),3.76(3H,s),3.80(3H,s),4.04-4.06(1H,m), 

4.46-4. 50(1 H, m), 5. 27(2H, s), 5. 30-5. 34(1 H, m), 6. 39-6.45(3H, m), 7. 20(1 H, d, 

J=8. 3Hz), 7. 31 (1H, dd, J=1. 5, 6.4Hz), 7.43(2H, d, J=2. 9Hz), 7. 73(1H,d,J=8.3Hz 

), 8.43(1 H, d, J=6.4Hz), 8. 77(1 H, s). 

(101 d) 2-7;Utf P-5-p<5l>'U-4-{[(1S*,2R=s)-2-(1H-tf7 V-;U-4-^;U)i/£ 

• ̂  >^Jls]tf ̂ *>}-N-(tf <J < V y-4—f Jly)^ >-tz >XJ\sfc>y< K 

^MJI01 ct'll L ten-(2,4-V* h y V)\s)-2-7Mn-b~* ^)\y-

n-(tf 'J $ Vy-4-^ JU)-4-({(1S*, 2R*)-2-[1-(TL KP-2H-tf^>-2-^ 

;u)-iH- tf =7 v-)\s-4-'r ;u]:> o • ̂ tf v)^>-tf > TJU* >y $ K 
(0.12g, 0.184mmoL)% K 'J Ji^JUV y > (0.10mL)% K 'J 7 JUtf • 1^11(0. 50mL) 

% V?nn*$>(L0mL)RZ?*$ y-JU(1.0ml_)£ffll\ ^»lJ22ctC^ DT 

ztizAv* (45mg, 59%) LT 

1 H-NMR(400MHz,CD30D) 8 ppm: 1. 70-1. 91 (4H, m), 2. 19-2. 27(2H,m),2.20(3H,s),3 

. 26-3. 30(1 H, m), 4. 64-4. 68(1 H, m), 6. 72(1 H, d, J=12. 5Hz), 7. 09(1 H, d, J=6. 3Hz) 

, 7. 51 (2H, s), 7. 76(1 H, d, J=8. 2Hz), 8. 32(1 H, d, J=6. 3Hz), 8. 59(1 H, s). 

MS(ESI)m/z:418[M+H]+ 

[0444] (^fifeffljl 0 2) 4-{[(1S,2R)-5,5-y7JUtf P-2-(1-p< ̂ JU-1H-tf ̂  V-

JU-5—f M V 0 P^^Jl^tf 5rV}-2, 5-$/ 7JUtf P-N-( tf 'J < V >-4—f Jls) 
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[to 120] 

[0446] (102a) (IS, 2R)-4,4-V 7JUtf P-1-(1-* ̂ JU-1H- tf^ V-JU-5-^ JU) 0 

P^^r+f" >"1,2-S/tf — )\/ 

* £ y X)U/i\>7 $ K (480mg, 5. 05mmo L) CD$ J —JUOOmlJS.t/TKOOml-

^Fb^^SOD-mixa (ALdrich# ; 7. 10g)£JpAs 

Ltc „ 7jO%Ts M 

^Ht-1-x>-1-^;u)-1-p< ̂ ;U-1H-t07 V-;K1. 0g, 5. 05mmoL)0t-7"£ y-

Jl/(5mL)}g$£j!jp As J5Jfc}§$£^"C1mmM L < L/c0 Kffi 
K 'J 7A7K;m(10mL)^JpA, M|x^;K50mL)-eaai^ »W 

(102b) 5-[(1S,6S)-4,4-y7JUtf P-7-tf p[4.1.0]^7° h~W 

)U]•-1 - * 3-)U--1H-- tf =7 V~)U 

102a-e^jt L (1S, 2R)-4,4-^ 7 JUtf P-1 -(1 -p< ^PJU-1H- tf 

yV-Jl-b—< )\s)V<7 P^^r+f >-1,2-^tf-;k tfJU hMI h 'J 1.6 

0mL, 12. 6mmoL)S.t/p- hJUx >I£(48mg, 0. 25mmoL)CD'v£ PP^>( 

25mL)5§&£450^£#Lfc„ Tiz h— h 'J JUO 5mL) 

U 7jC£~K ^^lJ517A(220mg,2.53mmoL)S.t/77-tz51>'U7"P$ K(0.93mL,1 

2. 6mmoL) £Jp As TK)VT> ^601^^1 ££ Lfca ^ 

£y-JU(20mLKc^U 'J 7A(1.75g,12.7mmol)£JpA, 

£^^-e20|^Ji^ L fc0 J5 IdTK (50mL) £ JP A T M£x ̂ JU( 100mL) T 
^H^MTKW^K'J^A-e^iL/co MJ±)Ils^ 

'J^JU^PV ^IiE^t(752mg,70%,2 steps) 

UTt#/co 

(102c) (1S,2R)-5,5-y7JUtf U-2-(]-* ^JU-1H-t°y V-JU-5—f JU) V ^ 
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— JU 

L tcb-l (1S, 6S)-4,4-V 7 JUtf • -7-**+t bfV 0 • [4.1. 

0]/s>7° S-1--Y JU]-1-.X ^JU-IH-tf ̂  V—JU(50mg, 0. 233mmoL)S.£/;7^ — — y 

^JU(500mg)<ZH 7 7°P-M20mL);#>S£7.KSllieifi~K 30|^Ji^L/c 

o J5£ 3J§ U ;Jt^£>f is^ 01®$) £*> 'J ti ?)\s0 • v h £ =? 7 -r 

— tC<fc y mm U tl§Eltl=r$] (21. 2nig, 42%) £tefetf -f JU £ ^ X%tz0 

(102d) 4-{[(1S,2R)-5,5-y7JUtf •^-(l-^JU-IH-tf^ V-JU-5-^JU) 

:> £ • ̂  ̂  V)V~\ tf ^ *>} -N- (2,4-V * \-^-V^y V )\s)~2, 5-$/ 7 JUtf • -N- ( 

tf 'J $ $/ >-4->T M ̂  > "tz > 7JU* > T7 $ K 

^»lJ14b-e^L/cN-(2,4-yp< \-^-V^<yV)\y)-2,4, 5- K 'J 7JUtf P-N-

(tf IJ $y>-4-^;U)^>-tz>X>'U/lN>77$ K (145mg, 0. 33mmo L)% ^^J102c 

xm^ L tz (1 s, 2R)-5, b-V 7 JUtf • -2-(1 -p< ^JU-1 H- tf =7 V-JU-5-<{ )1>)V 

0 J — JU(50mg, 0. 23mmoL)% 7kMiti~ K 'J 0 A(63% ; 12mg, 0. 33mmoL) 

% DMF(1.6mL)&t/7.K(0. 006mL)£ffll\ ^fifeWalCig 

^§E<b^$l(130mg,62%)£ttetf>nU£ %tz0 

(102e) 4-{[(1S,2R)-5,5-y7;Utf P-2-(1-p<5l>'U-1H-tf7 V-;U-5-^;U) 

:> 0 • ̂  V)ls] tf ^ *>} -2, 5-$/ 7 JUtf • -N- (tf 'J < V >-4—f JU) * y iz > X 

JUJtfxyj7^ K 

102dvm& L tz4-{[ (1S, 2R)-5, 5-V 7 JUtf • •-2-(1 -p< ? JU-1H- tf 7 

V—)U-5—r )U) */ 0 • ̂  */)U] tf */} -N- (2,4- ̂  * h ̂  *> •^ > V)U) -2, 5-

•v 7JUtf P-N-( tf 'J $ ^ >-4-^f JU) ̂  >-tz >7JUtf\ VT7 $ K(130mg, 0. 20mmoL 

)N K 'J xf JUS>7>(0. 30mL)% K 'J 7JUtf PM£(3. QmL)jkX?V <7 nn * 5> 

>(3.0mL)£ffll\ tl§E 

<b^$l(70mg,99%)£tte@tt£ %tza 

[ a ]D25=-7. 62(C 1. 03, DMSO). 

[0447] (^fifeffljl 0 3) 4-{[(1S«,2R«)-5,5-y7;Utf P-2-(1H-tf 7 V-JU-4->nu 

) -> 0 • ̂  VJIs] tf *>} -2, 5-$/ 7 JUtf • -N- (tf 'J < V >-4—f ;U) ̂  > "tz > 

XJU/INV^^ K 
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[0448] [<fb121] 

f AW? 

•rf H ^ 

• A 
N—N 

H 

[0449] (103a) 4, A-V DM P-1-[1-(TL K =? t K P-2H->-2-^ JU)-1 H-L°^/ 

—;u-4—r ;u]->£ p^^pHty —;u 
4-3-K-1-(T^ t KP-2H-t°7>-2-^;U)-1H-t°7 V-;KJ. Org. Ch 

em., 2007, 72(9), 3589-3591 ; 10. 0g, 35. 9mmoL)% N, N, N' , N' -Th7^f 

>(5.38mL,35.9mmol)N t-y^JU'J 7 A (1. 60M^ > £ >;# 

; 26. 2mL, 43. 2mmo L)% 4,4-S/7Jb7f' P :> £ P^^r+f y > (4. 82g, 35. 9mmo L) 

&tfTHF (100mL) ^ Z t IZ £ V 

, ^iiE^$(i.i0gLxmtco 
1H-NMR(500MHz,CDC L3) 8 ppm: 1. 61-1. 75(4H, m), 1. 95-2. 29(10H,m),3.70(1H,dt, 

J=2. 9,11. 2Hz), 4. 06-4. 09(1 H, m), 5. 35(1 H, dd, J=3.4,8. 8Hz), 7. 54(1 H, s), 7. 59 

(1H,s). 

(103b) 4-(4,4-S/'7JL/tf P^^PA^+)--1-I>-1-^JL/)-1-(T h ̂  t; KP-

2H- \d=7 >-2->r JUH H-¥=? V-)\y 

mMmW3aXm&Ltc4,4-VDM P-1-[1-(f K P-2H- >-2-
-f )[/)-IH-bfy V-)U~4-'f Jl/]V 0 P^^r+t" y — JU(1. 10g, 3. 84mmoL)% p- hJU 

x>x;U/lN>II(0.33g, 1.92mmol)&t/ hJH>(20ml_)£ffll\ ^^J99btC^ 

c: ^ tc<fc y% mmt&MQ. 55g, 
t. LTt#/c0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 61-1. 72(2H, m), 2. 02-2.18(6H, m), 2. 56-2. 57(2H 

,m),2.65(2H,t,J=14. 7Hz), 3. 70(1H, dt, J=2. 4,11. 2Hz), 4. 04-4. 07(1 H, m), 5. 35 

(1H, dd, J=2. 9, 9. 3Hz), 5. 80-5. 83(1 H, m), 7. 57(1 H, s), 7. 61 (1H, s). 

(103c) (1S*,2R*)-5,5-^7 M P-2-[1-(TL K P-2H- ¥=? >-2-^ JU)-

iH-tf^V—;u-4—r ;u]->£ p^^pHty —;u 
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^te$iJ103b-ei^sL/c4-(4,4-y7MP^!?PA^+)--1-i>-1-^Jb)-1-

h KP-2H-t07>-2-^;U)-1H-t°7 V-;K0.54g,2.01mmoL)N 

-THFt§tt(0.95M THF;#^ ; 4. 70mL, 4.42mmoL)% ^JUtf ̂ 7*7K 'J 7 A 

H7Kffi$(0.61g,4.02mmoL)N THF(20mL)&t/7.K(20mL) ^»iJ33btC^ 

C £ IZ £ y N J£§E<b^$l(0.40g, 70%) ^tefetf^JU 

LTt#/c0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 57-2. 20(11H, m), 2.46-2. 58(2H, m), 3. 64-3. 73(2 

H, m), 4. 06-4. 09(1 H, m), 5. 35(1 H, dd, J=2. 9, 9. 3Hz), 7.49(1 H, s), 7. 53(1 H, s). 

(103d) 4-({(1S*,2R*)-5,5-y7JUtf P-2-[1-(TL t: K P-2H-tf^ >-2->T 

ju) -1 H- tf =7 V—)i/-4- >r;u] *> £ P ̂  ̂  *>;u} tf *>) - N- (2,4- y K ^ *> •^ > 

*>Ml/)-2,5-y7Jl/tf P-N-(tf 'J Jly)^Oiz>XJIy^yT< K 

^»iJ14b-e^L/cN-(2,4-yp< K^P^^>y;U)-2,4,5- h 'J 7JUtf P-N-

(tf 'J $^-4-^JU)^>-tz>7JU/1-N>:P$ K(184mg, 0.42mmoL)% ^fife$iJ103c 

?-m& Lfc( 1S*, 2R*)-5, 5-^ 7 JUtf P-2-[1 -(^ h 7 L K P-2H- tf 7 >-2->T JU 

)-1H- tf 7 V—JU-4-^f JU]:> 0 P^^P+t" J — JU(100mg, 0. 35mmoL)% K 

ij 7A(63% ; 21mg,0.52mmoL)N DMF(5. 0mL)&t/7.K(0. 0063mL) 

alzmVTKfcJkZf&WMZfj? Z t IZ J; y N HIE'fb'n $ (180mg, 75%) 

7fJl/7 77t LTt#/co 
1 H-NMR(500MHz,CDCL3) 5 ppm: 1. 57-1. 67(3H, m), 1. 89-2. 08(6H, m), 2.15-2.17(1H 

,m),2.24-2.28(1H,m),2.63-2.68(1H,m),2.93-2.98(1H,m),3.62-3.68(1H,m),3 

. 77(3H, s), 3. 78(3H, s), 4. 00(1H, d, J=10. 7Hz), 4.16-4. 22(1H,m),5.21(2H,s),5 

. 25-5. 30(1 H, m), 6. 39-6.41 (2H, m), 6.48(1 H, dd, J=5. 9,10. 7Hz), 7.16-7.19(2H, 

m), 7.46-7.48(2H, m), 7. 73(1 H, dd, J=6.4, 9. 8Hz), 8.46(1 H, d, J=5. 9Hz), 8. 78(1 H 

,d,J=2.4Hz). 

(103e) 4-{[(1S*,2R*)-5,5-y7JUtf P-2-(1H-tf7 V-JU-4-^ JUh> 7 P^ 

^P VJIs] tf ^P :>}-2, 5-i/ 7 JUtf P -N-(tf 'J $ V y-4-'r ;u) ̂  > -tz > TJU* > 7 

$ K 

^»J103d-e^L/c4-({(1S*,2R*)-5,5-y7;Utf P-2-[1-(TL KP-
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2H-t°7>-2-^;U)-1H-t°7 P^^>JU}tf ̂ >)-N-(2,4-

v^rV^yVM-i.b-VDMp-N-(tf'j $y>-4-^;u)^>-tf>x;u 

K(170mg, 0. 24mmol)N K 'J xf Jbi/7>(0. 20mL)% h'J 7JUtf Pl'E 

It(2. 0mL)% V<7aa*$>(2.QmL)RZ?*$ ;-Jls(2.QmL)%mi\ MMM22 

cizmvx KfcJkZf&WMZfj? Z t IZ £ y N J£§E<b^$l(80mg, 72%) 

LTt#/c0 

1H-NMR(500MHz, DMS0-d6) 8 ppm: 1. 72-1. 81 (1H, m), 1. 97-2. 20(4H, m), 2. 59-2. 63( 

1H, m), 2. 98-3. 02(1 H, m), 4. 63(1 H, dt, J=4.4,10. 7Hz), 6. 96(1 H, brs), 7.14-7.18 

(1H, m), 7. 50(2H, s), 7. 62-7. 65(1 H, m), 8. 24(1 H, brs), 8. 57(1 H, s). 

MS(ESI)m/z:472[M+H]+. 

[0450] (^fife0!J1 0 4) 4-{[(1S%2R«)-5,5-y7JU;frP-2-(1H-t^y-Jl/-4->nU 

) -> 0 P ̂  VJIs] tf *>} -2, 6-V 7 JUtf P -N- (tf 'J $ V >-4—f JU) ̂  > "tf > 

7JU/1N>:P$ K 

[0451] [<b122] 

[0452] (104a) 4-({(1S*, 2R*)-5, 5-*>*DM P-2-[1-(TL K 7 b K P-2H- tf 7 >-2-^ 

JU) -1H- kf 7 */—JU-4- U] s> £ P ̂  s> JU} tf s>) - N- (2,4- * S ^ > 

$/;i/)-2,6-$/7Jl/tf P-N-(tf 'J $^-4-^ju)^>-tz>;uU/lN>:p$ K 

^»J27a-e^L/cN-(2,4-yp< K >^;U)-2,4, 6- h 'J 7JUtf P-N-

(tf'J $ Vy-A-< )\s) s<y i£ y X)\/fcy 7 $ K(184mg,0.42mmol)N ^6fe0!|103c 

-emit L tz (1 S*, 2R*)-5, 5-y 7 JUtf P-2-[1 -(T K 7 b K P-2H- tf 7 >-2->T JU 

)-1H- tf 7V —JU-4-^f JU]:> £ p^^p-t J — JU(100mg, 0. 35mmoL)% K 

'J-^A(63% ; 20mg,0.52mmol)N DMF(6. 0mL)&t/7.K(0. 0060mL) 

a izm U TKfcJkZf&WM Z ft 9 d t IZ J; y N tllElbl^] (120mg, 49%) £ Mfe 

7fJl/7 77t LX%tz0 
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1 H-NMR(500MHz,CDC l3) 8 ppm: 1. 59-1. 67(3H, m), 1. 86-2. 04(6H,m),2.14-2.17(1H 

, m), 2. 22-2. 27(1H, m), 2. 64-2. 65(1H, m), 2. 86-2.91(1H,m),3.63-3.68(1H,m),3 

.77(3H,s),3.82(3H,s),3.98-4.02(1H, m), 4. 20-4. 25(1H, m), 5. 25(2H, s), 5. 25-

5. 29(1 H, m), 6. 36-6.44(4H, m), 7.14-7.16(1 H, m), 7. 21 (1H, d, J=8. 3Hz), 7.41-7. 

42(2H, m), 8.44(1H, d, J=5. 9Hz),8.78(1H,s). 

(104b) 4-{[(1S%2R*)-5,5-y7;Utf P-2-(1H-t°7 V-;U-4-^;U)^£ 

^vj\y]^^is}-2,6-y7M P-N-(tf <j < Vy-4JU)^y-tzyxiisfcyy 

^WiJ104a-e^L/c4-({(1S*,2R*)-5,5-y7;Utf P-2-[1-(TL KP-

2H-t°7>-2-^;U)-1H-t°7 ^>)-N-(2,4-

K(120mg,0.24mmoL)N K 'J xf Jbi/7>(0.15mL)% \-')DMU^ 

It(1. 5mL)% ^£PPp<£>(1.5mL)&t/p<£ 7-JU(1. 5mL) l\ ^»lJ22 

cizmuTKj&jBLtfmfuLmzfi?ztizAv* 
LTt#/c0 

1H-NMR(500MHz,DMS0-d6) 8 ppm: 1. 75-1. 80(1 H, m), 1. 97-2. 13(4H, m),2.55-2.57( 

1H, m), 2. 91-2. 96(1 H, m), 4. 58(1 H, dt, J=4.4,10. 3Hz), 6. 75(2H, d, J=11. 2Hz), 6. 

89-6. 99(1H, m), 7.44(1H, brs), 7. 51 (1H, s), 8. 28(1H, s), 8. 58(1H, s). 

MS(ESI)m/z:472[M+H]+. 

[0453] (^fife0!J1 0 5) 4-{[(1S*,2R*)-5,5-y7JUtf P-2-(1-p< ̂ JU-1H-L°7 V-

JU-5—f M V 0 P^^JUM ̂ >}-2, 3-*JDM P-N-( tf 'J < V y-4—f Jls) 

[0455] (105a) 4-{[(1S*, 2R*)-5, $-*/ DM P-2-(1-p< ^JU-1H-\Z=? V-JU-5-^ JU) 

K 

[0454] [<fb123] 
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*/ 0 • ̂ VMtf */}-N-(2,4-V* \-3cV<y V)\s)~2, 3-V7 JUtf • -N-( 

^»J30a-e^L/cN-(2,4-yp< h^>^>y»-2,3,4- K 'J 7JUtf P-N-

(tfi) $Vy-4-4 J\,)s<y-t£y7>)\s7by7$. K(145mg,0.33mmoL)N ^IMJ47b 

L tz (1 S*, 2R*)-5, 5-^ 7 JUtf P -2-(1 - p< ^JU-1H- tf 7 V'- Jl/-5->C JU) *> 

0 P^^r+J" J — >/U(50mg, 0. 23mmoL)% K 'J 0 A(63% ; 12. 6mg, 0. 33mmo 

I), DMF(1.6mL)&t/7K(0.0059mL)£ffll\ ^MJIalCig 

^§E<b^Ml13mg,62)0£ttetf>ni/£ %tz0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 92-2.13(4H, m), 2. 30-2. 35(1H,m),2.73-2.79(1H 

, m), 3. 08-3.13(1 H, m), 3. 77(6H, s), 3. 91 (3H, s), 4.43(1 H, dt, J=4. 9,11. 2Hz), 5. 

20(1 H, d, J=16. 6Hz), 5. 25(1 H, dd, J=16. 6Hz), 6. 08(1 H, d, J=2.4Hz), 6.40-6.41 (2 

H, m), 6. 55-6. 58(1 H, m), 7.17-7. 20(2H, m), 7. 37(1 H, d, J=2. 0Hz), 7. 64-7. 68(1 H, 

m), 8.45(1H, d, J=6.4Hz),8.77(1H,s). 

(105b) 4-{[(1S*,2R*)-5,5-y7JUtf P-2-(1-p< ^JU-1H-tf 7 V-JU-5-^ JU) 

:> 0 P ̂ VJIs] tf ^ *>}-2, 3-V 7 JUtf P -N-(tf 'J $ V y-4—f JU) ̂  y -tz y X 

Ji/Tisyy^ K 

105a"e^ L tz4-{[ (1S*, 2R*)-5, 5-V 7 JUtf P-2-(1 -^)l~ 1H- tf =? 

V-Jls-b-j J\s)V<7n^*V)\sU*V}-n-(2,4-V* \^*V<yV)\s)-2,3-

V 7 JUtf P -N-(tf 'J < V y-4 —f JU) ̂  > -tz > 7JU * y T $ K (130mg, 0. 20mmo L 

)N K 'J xf Jbi/7>(0. 30mL)% K 'J 7JUtf PMI(3. QmL)jkX?V <7 nn * $ 

>(3.0mL)£ffll\ tl§E 

{t^mmg,8]%)%m&mwt LTmtz0 
1H-NMR(500MHz, CD30D) 8 ppm: 1. 93-2. 27(5H, m), 2. 72-2. 76(1 H, m), 3. 35-3.41 (1H 

, m), 3. 89(3H, s), 4. 68(1 H, dt, J=4. 9,10. 7Hz), 6. 23(1 H, d, J=2. 0Hz), 6. 92(1 H, t, 

J=7. 3Hz), 7. 09(1 H, d, J=6. 8Hz), 7. 32(1 H, d, J=2. 0Hz), 7. 68-7. 72(1H, m), 7. 33(1 

H, d, J=6. 8Hz), 8.63(1H,brs). 

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

[0456] (^fife0!J1 0 6) 2, 5-y 7 JU tf P -4- {[ (1S*, 2R*, 4R*) -4-7 JUtf P -2-(1 -
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JU-1H-V)\y) V 0 • ̂  > ̂ )\y L] tf * *>}-N-( tf 'J < V >-4->T JU) 

[0457] [<fb124] 

[0458] (106a) 5-[(1R*,2S*,4S*)-4-(^>y,iUtf h^>P< S 

^ >^JU]-1 -p< ^Jl/-1 H-V-;U 

^MJ98a-e^jt L tz (1S*, 2R% 4S*)-4-^< > *>* JUtf * *>-2-(1 ^JU-1 H- \f.=j 

V—;U-5—r;u)i>£ y —;K350mg, 1.29mmoL)N */>f V7°P 

JU;7^ >(1.3mL,7. 64mmol)©$/£ • • £ >(5. 0mL);#^^£ • • 51 

;Ux-^;K0.48mL,6.32mmoL)^JpA, J5J&}§&£40,C-e50^i£# Ltz0 &; 

J5J^;#^^7K(10mL)^JpAT^)l^fflai^s 

'j <yA-e&flkLtzo MJ±)f ls^ t>tf)U?U^ h^?7^-(A 

^rtWiixfjb; 1:2)tCj;y*|^L, iI§Bfc^$l(250mg, 62)0 £ttetf>T 

LTt#/c0 

1H-NMR(500MHz,CDCL3) 5 ppm: 1. 81-1. 91 (2H, m), 2. 25-2. 29(1H, m), 2.49-2. 53(1H 

,m),3.22(3H,s),3.42-3.47(1H,m),3.87(3H,s),4.00-4.05(1H,m),4.05-4.10(1 

H, m), 4.49-4. 55(3H, m), 4. 61(1H, d, J=6. 8Hz), 6. 03(1H,d,J=2.0Hz),7.28-7.36( 

5H, m), 7. 39(1H, d,J=1.5Hz). 

(106b) (1S*, 3R*, 4S*)-3-(p< h^>P< h ̂ >)-4-(1-p< ̂ JU-1H-L°7 V-JU-5-

-f )\>)V9 7 — )\y 

106a-e^jt Ltz 5-[ (1 R% 2S*, 4S*) -4-(^>i/Jl/tf^f>»-2-(^ 

h ̂ i/) is 0 W<y3-)[/]-]-* ^JU-IH-V—JU(250mg, 0. 790mmo OS.t/A 

7s>'l5A^i(5% ; 200mg)®x£ y —;U(3. 0mL);#^^7K^IIEI^,T:N 50#^jf 

WLtzo J5£ 3 }§ (-tz 5K K) U ;Jt^£)IlsLTa®$fll 

hy77<-(y^PP^>/^y-Jb ; 96:4) tCd; *I§E 
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<b^(150mg,84JQ£tte;d->ni/£ LT%tc0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 84-1. 88(1 H, m), 1. 93-1. 99(1H, m), 2. 21-2. 26(1H 

,m),2.32-2.38(1H,m),2.48(1H,brs),3.28(3H,s),3.53-3.57(1H,m),3.89(3H,s 

), 4.10-4.13(1H,m),4.46(1 H, brs), 4. 59(1 H, d, J=6. 8Hz), 4. 65(1 H, d, J=6. 8Hz), 

5. 99(1 H, d, J=2. 0Hz), 7. 39(1 H, d, J=2. 0Hz). 

(106c) 5—[ (1R*, 2S*, 4S*)-4-7JUtf P-2-(p< 

-l-^JU-IH-tf^V-JU 

^MJ106b-e^L^c(1S%3R%4S«)-3-(^ h ̂ >)-4-(1-p< ̂ JU-1H 

-V—JU-5—r J\y) V 0 P^ > £ J — ;K150mg, 0. 663mmo L) (D V 0 • • * $ 

>(2.0mL);#>fctfX(2-p< K ^x^JU) T < J V)\sD 7 - h 'J DM 'J K(0 

. 26mL, 1. 33mmo L) ^JCTT-AP ^ Lfca 

K 'J £A*}§$(10mL)£jbpAT#$Jf #$Jf £&* 
mmvh>j0ATm^Lfco 

D4-(^*+ry/mMJ:3-JU ; 2:3KcJ;y*iiiU tl§Elbl=rt](132mg,87%)% 
m&j'fji't Lxmtco 
1H-NMR(500MHz,CDC L3) 8 ppm: 1. 88-2. 08(2H, m), 2. 41-2. 50(1H,m),2.60-2.71(1H 

, m), 3.18-3. 23(1H, m), 3. 23(3H, s), 3. 87(3H, s), 4.26-4.32(1H,m),4.55(1H,d,J 

=6. 8Hz), 4. 60(1 H, d, J=6. 8Hz), 5.17-5. 31 (1H, m), 6.17(1 H, d, J=2. 0Hz), 7.41 (1H 

,d,J=2.0Hz). 

(106d) 5-[(1S*, 2R*, 4R*)-4~D P-2-(1-p< ̂ )\/-\H- \f.yx/—JU-5-^f JU) 5/ 

0 U^ypJ —)\y 

^WiJ106c-e^L/c5-[(1R*,2S*,4S*)-4-7;Utf P-2-(p< h^>P< h 

*/*? U^y^Jly]-1-*^JIy-1H-t°y V-;U(132mg,0.579mmoL)®2MJ^I|p< £ J 

-;K3.0mL);#>S^^-ei^Ji^L/co K 'J 0 

$(10mL)£flpAT#$Jf £B^x^Jl/(10mL) 

K'J^A-e^iL/co »^ill^P7h^77^-(30^ 

£ y —JU/TK) IZ & y mm U tl§Elbl=r$] (90mg, 85%) zm&j 4 )\s£ L Tmtc 
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1H-NMR(500MHz,CDC L3) 8 ppm: 1. 87-2. 06(2H, m), 2. 36-2. 45(1H,m),2.62-2.74(1H 

, m), 3. 04(1 H, q, J=8. 8Hz), 3. 37(1H, brs), 3. 74(3H, s), 4.42-4.46(1H,m),5.14-5 

. 27(1 H, m), 6.12(1 H, d, J=2. 0Hz), 7. 32(1 H, d, J=2. 0Hz). 

(106e) N-(2,4-V * h >yjU)-2, 5-^7JUtf P-4-{[(1S*, 2R*, 4R*)-4-

7) U tf • -2- (1 - * J-) U-1H- tf =7 V—) U-5—T) U) 0 • ̂  J U ] tf ^ }-N-( 

^»lJ14b-e^L/cN-(2,4-yp< \-^-V^<yV)\y)-2,4, 5- h 'J 7JUtf P-N-

(t1°>J <V>-4—( Jls)sOiz>XJlsfc>7< K (215mg, 0.489mmo L)% ^^J106 

d-e^L/c5-[(1S% 2R*,4R*)-4-7JUtf P-2-(1-p< ̂ JU-1H-tf 7 V-JU-5-^ JU 

)V 0 P^>£ y — JU(90mg, 0.489mmoL)% TK^b^ h 'J 0 A(63% ; 50mg, 1.31m 

mo L) RZfDMF (3. 0mL) £alzm U T 9 C ^ tC 

^§E<b^$l(235mg,80)0£ttetf>nU£ LT?#fc0 

1H-NMR(500MHz,CDCL3) 5 ppm:2. 07-2. 26(2H, m), 2. 62-2. 84(2H, m), 3. 53-3. 58(1H 

,m),3.76(3H,s),3.79(3H,s),3.85(3H,s),4.83(1H,q,J=6.8Hz),5.20(1H,d,J=1 

7. 1Hz), 5. 24(1H, d, J=17. 1 Hz), 5. 27-5. 40(1 H, m), 6. 19(1 H, d, J=2. 0Hz), 6. 40-6. 

42(2H, m), 6. 52(1 H, dd, J=6.4,10. 7Hz), 7.15(1 H, d, J=1. 0, 5. 9Hz), 7. 20(1 H, d, J= 

8. 8Hz), 7.42(1 H, d, J=2. 0Hz), 7. 77(1 H, dd, J=6.4, 9. 8Hz), 8.45(1 H, d, J=5. 9Hz), 

8. 78(1H,s). 

(106f) 2, 5-V 7 )\y tf P -4- {[ (1S*, 2R*, 4R*) -4- 7 JUtf P -2- (1 -^JU-1H- tf =? 
x/-;u-5—r;u)i>£p^>51>'UL]tf^ri>}-N-(tflj$^>-4—r;u)^>-tf>x 

JU/1N>:P$ K 

^»J106e-e^ L/cN-(2,4-y K *V<yV)[s)-2, b-V7 JUtf P-4-{[( 

IS*, 2R*,4R*)-4-7JUtf P-2-(1-p< ̂ JU-1H-tf 7 V-)\,-b-^ )\s) V 0 

]tf ̂ >}-N-(tf 'J <V>-4—( Jls)sOiz>XJlsfc>7< K (235mg, 0. 389mmo L) 

% K 'J xf JUS>7>(0. 30mL)% K 'J 7JUtfPiSt(3. QmL) J&Z/V 9 PP^> 

(3.0mL)£ffll\ tllElb 

LTmtc0 

1H-NMR(500MHz,DMS0-d6) 8 ppm: 1. 90-2. 18(2H, m), 2. 58-2. 79(2H,m),3.62(1H,q, 
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J=8. 8Hz), 3. 75(3H, s), 5.13(1 H, q, J=6. 9Hz), 5. 27-5.42(1 H, m), 6. 24(1 H, d, J=2. 

4Hz), 6. 96(1 H, brs), 7. 21-7. 23(1H, m), 7. 31(1H,d,J=2.0Hz),7.68-7.72(1H,m), 

8. 24(1H, brs),8.58(1H,s). 

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

[0459] (^fife0!J1 0 7) 4-{[(1S*,2R*)-4,4-y7;Utf P-2-(1-p< ̂ JU-1H-L°7 V-

;U-5—r ;u)i>£ ^ri>}-2, b-VDM P-N-( bf'J $ Vy-A-^i JU) 

[0461] (107a) (1S*,2R*,4S*)-4-(^>y>iUtf ^>)-2-(1-p< ̂ JU-1H-L°7 V-JU-5-^ 

^»iJ98a-e^L/c(1S% 2R*,4S*)-4-(^>y;Utf ^ri/)-2-(1p<5l;U-1H-t0 

7X/—;U-5—r;u)i>£ y —;K234mg, 0.859mmoL)S.t/ h 'J 

>(0.40mL,2. 87mmoL)®y£ P Pp< £ >(4. 0mL);#^^^> W P 'J K(0. 

260mL,2.24mmoL)^JpA, Lfc0 (50mL) £ 

»w^K'j^A-eig'j:#L/co 

m(297mg, 92%) £-f ;u £ L Tt#/c0 

1H-NMR(500MHz,CDCl3) 8 ppm: 1. 97-2. 08(2H, m), 2.41-2.46(1H, m), 2. 62-2. 68(1H 

, m), 3. 72-3. 77(1 H, m), 3. 89(3H, s), 4. 22-4. 25(1 H, m), 4. 51 (1H, d, J=11. 7Hz), 4. 

56(1 H, d, J=11. 7Hz), 5. 33(1 H, dt, J=4. 9,7. 3Hz), 6. 06(1 H, d, J=1. 5Hz), 7. 28-7.4 

4(8H,m),7.54-7.58(1H,m),8.02(2H,d,J=8.3Hz). 

(107b) (1S*,2R*,4S*)-4-L KP+i/-2-(1-^ V-JU-5-^ JUh> 

Ou^y^-)\/ K 

^»J107a-e^L/c(1S*, 2R*,4S*)-4-(^>y;Utf ^>)-2-(1-p< ̂ JU-1H-

V—JU-5-^f JU) :> £ y x/x— K (297mg, 0. 789mmo L)% 

fry 7$ K 

[0460] [<b125] 

MVO n^y^Jls 'OVx-h 

; 3:2)tZ^ *1 
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; 300mg)&t/x£y-JU(3.0mL)£ffll\ ^»iJ106btC^ DT 

KfcJkZf&WMZfjTZ.illZ&V, mmit^(2Q5rng,9W^m^^J\yt L 

xmtco 
1H-NMR(500MHz,CDCl3) 8 ppm: 1. 88-1. 92(1 H, m), 2. 03-2. 09(1H, m), 2. 28-2. 33(1H 

, m), 2. 66-2. 71 (1H, m), 3. 79-3. 84(1 H, m), 3. 91 (3H, s), 4. 58-4. 60(1 H, m), 5. 31-5 

. 35(1 H, m), 6. 06(1 H, d, J=2. 0Hz), 7. 39(1H, d, J=2. 0Hz), 7.43-7.46(2H, m), 7. 56-

7. 59(1H, m), 8. 01-8. 03(2H,m). 

(107c) 0S\2R*)-2-0-*^)l,--\H-¥y V-;U-5-^;U)-4-tf V 0 

3-)l> K 

107bTi^i Ltd 1 S% 2R% 4S*)-4-L K • **/-2-(1 -* ^JU-1H-\f.=? V 

—JL—5—T M V 0 • ̂  y^-)l ^ > x/x— K (205mg, 0. 716mmo L) CD VOUU* 

£ >(3. V —>1^^(610mg, 1. 44mmo L) £ flp As 

mmmw Ltco K 'J 0 A7K;#^(l0mL)^JpAT^£ • 

n* £ Xi0mL)-e#$!Jf K 'J 0 A«L/c 

o 'J PV h^77 -r —(^^r+fv/MIx^1 

JU ; 2:3)tCd;<'JltiiL, tl§Eltl=rt] (140mg, 69%) JUt LX%tc0 

1H-NMR(500MHz,CDCL3) 8 ppm:2.47-2. 59(2H, m), 2. 81-2. 98(2H, m), 3. 88-3. 89(1H 

, m), 4. 09(3H, s), 5. 57-5. 59(1H, m), 6. 03(1H, d, J=2. 0Hz),7.43-7.49(3H,m),7.6 

0-7.63(1H,m),8.02-8.04(2H,m). 

(107d) (1S%2R*)-4,4-y7;Utf P-2-(1-p<5l>'U-1H-t07 V-;U-5-^;U)^£ 

u^y^ju K 

^»J107cTi^L/c(1S*, 2R*)-2-(1-p<5l;U-1H-t07V-;U-5-^;U)-4-tf 

%-WO U^y^JU K(140mg,0.716mmoL), tfX(2-p< h + 

;u)77$ ytJl/7 7- K 'J DM 'J K(0. 80mL,4.10mmoL)S.t/y 0 • • * £ >( 

3.0mL)£ffll\ ZtlZ£ *I§E 

^t(90mgLX%tc0 

1H-NMR(500MHz,CDCL3) 8 ppm:2. 35-2.47(2H, m), 2. 76-2. 93(2H, m), 3. 68-3. 72(1H 

, m), 3. 97(3H, s), 5. 38-5.41 (1H, m), 6.19(1 H, d, J=2. 0Hz), 7.43-7.48(3H, m), 7. 5 
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8-7. 62(1H, m), 8. 01-8. 03(2H, m). 

(107e) (1S*,2R*)-4,4-y7JUtf P-2-(1-p< ̂ JU-1H-tf 7 V-JU-5-^ £ 

—)l 

107dL tc (1 S*, 2R*)-4,4- V 7)U tf • •-2- (1 - ^)U-1H- tf 7 V~ 

JU-5-^f J[/)V 0 x/x— K (90mg, 0. 294mmoL)0p< £ y — JU(3. 0m 

'J ^ A(60mg, 0.434mmo L) £Jp ̂  J5Ji&/§/S^:30^}SW Ltc0 

J5J^;#^^7K(10mL)^JpATM|x5l>'K20mL)-e^]lfflai^s #$Jf £& 

MtWtf- h U 7 AT'&'Ji L tc0 MJ±)f ls^ W£%£ v 'J h £ 

77^-(y^PP^>/^y-il' ; 96:4) tl§Eltl=rt](48m 

g,81%)LXmtco 
1H-NMR(500MHz,CDCL3) 8 ppm:2.14-2. 38(2H, m), 2. 60-2. 71(2H, m), 3. 24-3. 30(1H 

, m), 3. 68(1 H, brs), 3. 79(3H, s), 4. 26-4. 31 (1H, m), 6. 08(1 H, d, J=1. 5Hz), 7. 33(1 

H, d, J=1.5Hz). 

(107f) 4-{[(1S*, 2R*)-4,4-S/7Jbtf P-2-(1-p< ̂ )\/-\H- tf 7 V—JU-5-^f JU) 

*> 0 • ̂  > TJIs] tf ^ *>}-N- (2,4-V * h ̂  *> •^ > V)\s) -2, 5-V 7 )\stf • -N- ( 

^»lJ14b-e^L/cN-(2,4-yp< \-^-V^<yV)\y)-2,4, 5- K 'J 7JUtf P-N-

(tf >J <Vy-4—( M^y-tzyXJlsfcyy^ K(105mg,0.239mmol)N ^^J107 

et'll L tc (1 S*, 2R*)-4,4-V 7 JUtf • -2-(1 -* ^JU-1 H- tf =7 V-JU-5-<{ JU) 

V 0 U^y^ J — JU(48mg, 0. 237mmoL)% K 'J 0 A(63% ; 30mg, 0. 788m 

mo L) & tfDMF (2. 0mL) £alzm U T9 d ̂  tC 

^§Efc^Ml18mg,79)0£ttetf>ni/£ LT?#fc0 
1H-NMR(500MHz,CDCL3) 8 ppm:2. 33-2.45(2H, m), 2. 74-2. 92(2H, m), 3. 75-3. 80(1H 

, m), 3. 77(3H, s), 3. 79(3H, s), 3. 90(3H, s), 4. 67(1 H, q, J=6. 8Hz), 5. 20(1 H, d, J=1 

6. 6Hz), 5. 24(1 H, d, J=16. 6Hz), 6.14(1 H, d, J=2. 0Hz), 6. 39-6.47(3H, m), 7.15(1 H 

, dd, J=1. 5, 5. 9Hz), 7.19(1 H, d, J=8. 3Hz), 7.43(1 H, d, J=2. 0Hz), 7. 79(1 H, dd, J=6 

. 8,10. 3Hz), 8.46(1H, d, J=5. 9Hz),8.78(1H,d,J=1.0Hz). 

(107g) 4-{[(1S*, 2R*)-4,4-V 7 JUtf P-2-(1-p< -^JU-I H- tf 7 V—JU-5-^f)[/) 
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0 • ̂  > ̂ JU] tf *>}-2, 5-5/ 7 jutf • -N-(tf 'J $ v y-4—r JU) ̂  > -tz > X 

JU/1N>:P$ K 

107f Ltc4-{[ (1 S*, 2R*)-4,4-*>* 7 JUtf P-2-(1 -^JU-1H- tf =? 

V-)U-5—r )U) *> 0 • ̂  y =5-)U] tf *>} -N- (2,4- y K *> •^ > V)U) -2, 5-

V 7JUtf P-N-( tf 'J $ ^ >-4-^T JU^y-tz >7JUtf\ yy $ K(118mg, 0.190mmo 

L)% K 'J xf JUS>7>(0. 20mL)% K'J 7>/Utf PM|(2. 0mL)S.t/y£PPP<£ 

>(2.0mL)£ffll\ tl§E 

<b^(50mg,56)0£tte@tt£ LT?#fc„ 
1H-NMR(500MHz,DMS0-d6) 5 ppm:2. 29-2.43(2H, m), 2. 73-2. 80(1H,m),2.99-3.01 ( 

1H, m), 3. 79-3. 84(1 H, m), 3. 79(3H, s), 5. 04-5. 08(1 H, m), 6. 29(1 H, s), 6. 98(1 H, b 

rs), 7. 20-7. 23(1H, m), 7. 33(1H, s), 7. 71 (1H, brs), 8. 21 (1H, brs), 8. 57(1H, s). 

MS(ESI)m/z:472[M+H]+. 

[0462] (^fifeffljl 0 8) 2-7JUtf P-4-{[(1S*, 2R*)-2-(1H-tf 7 V-JU-4-^ JUh> 

0 p^3f*>ju]tf ̂ >}-N-(tf 'j ^Vy^—fM^yizyzjisfcyy^ K 

[0463] [<b126] 

[0464] (108a) N-(2,4-^p< K ^>^>yjU)-2-7JUtf P-N-( tf 'J $ Vy~4—( JU)-4 

- ({(1S*, 2R*)-2- [ 1 - (T K 7 t K P -2H- tf =? >-2- -f)U)-1H- tf =? V-)U-4- -f)U 

)i}^ =iriy)^<y-\zyx)\/^yy$ K 

^MJ29a-e^jt L/cN-(2,4-*/* h ̂ >^>y»-2,4-*>* 7 JUtf P-N-( tf 

'J <Vy-4—fJl.)^<yifyXJU^yy< K(0.303g,0.719mmoL)N ^MJ33b"e 

i^£L/c(1S*,2R*)-2-[1-(^ h7 t: KP-2H-tf7>-2-^;U)-1H-tf7x/-;U-4 

-•< JU]:>£ P^^r+fy —JU(0.15g, 0. 599mmoL)% 7kMiki~ K 'J 0 A(63% ; 35mg 

,0.898mmoL)% DMF(5. 0mL)&tJ?7.K(0. 010mL)£^l\ ^ife^lJI atC^ 

tiiE^ta i4g,3b%)?tm&mwt LTmtc0 
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1H-NMR(500MHz,CDCL3) 8 ppm: 1. 37-1. 69(8H, m), 1. 80-2. 20(6H, m), 2. 79-2. 83(1H 

,m),3.62-3.67(1H,m),3.77(3H,s),3.80(3H,s),3.97-4.06(2H,m),5.25(2H,s), 

5. 25-5. 27(1 H, m), 6. 39-6.43(2H, m), 6. 50(1 H, dt, J=2.4,12. 2Hz), 6. 64-6. 67(1 H 

, m), 7. 20(1 H, d, J=8. 3Hz), 7. 24(1 H, dt, J=2. 0, 5. 9Hz), 7. 38(1 H, d, J=2. 0Hz), 7.4 

2(1 H, s), 7. 88(1 H, dt, J=1. 0,8. 3Hz), 8.42(1 H, d, J=5. 9Hz), 8. 76(1 H, s). 

(108b) 2-7 M P-4-{[(1S*,2R*)-2-(1H-L°7X/—JU-4—f )\s)5/<7 n^%-5/ 

;u]tf ̂ >}-N-(L°'J $^-4-^ju)^>-tz>;uu/iN>:p$ K 
»$iJ108aTi^L/cN-(2,4-yp< K *5/^<yV)[/)-2-7 M P-N-( tf 'J < 

y>-4-^JU)-4-({(1S*,2R*)-2-[1-(^ h7t KP-2H-t°7>-2-^;U)-1H-t° 

171mmoL)% K 'J xf Jbi/7>(0.15mL)% K 'J 7Jl/7t"PiSt(1. 5mL)% V 0 UU 

* £ >(1. 5mL)&tf* £ J -;K1. 5mL)£ffll\ ^»J22c^ UtJSMmi 

9 d IZ y N (60mg, 76%) £ t L T?#fc„ 
1H-NMR(500MHz,DMS0-d6) 8 ppm: 1. 24-1. 38(2H, m), 1. 44-1. 60(2H, m),1.69-1.76( 

2H, m), 1. 91-1. 96(1H, m), 2. 09-2.12(1H, m), 2. 71-2. 76(1H, m), 4. 34(1H,dt,J=3. 

9,10. 3Hz), 6. 84(1 H, dd, J=2. 0,8. 8Hz), 6. 94(1 H, d, J=12. 2Hz), 6. 99(1 H, brs), 7. 

42(2H, s), 7. 76(1H, t, J=8. 8Hz), 8. 30(1H,brs),8.57(1H,s). 

MS(ESI)m/z:418[M+H]+. 

[0465] (^fife0!J1 0 9) 4-{[(1S*,2R*)-5,5-y7JUtf P-2-(1-p< ̂ JU-1H-L°7 V-

JU-5—f M 5/ 0 P^^Jl^tf =*r5/}-2, 6-5/ DM P-N-( tf 'J < 5/ >-4—f Jls) 

[0466] [<b127] 

[0467] (109a) 4-{[(1S*, 2R*)-5, b-5/ DM P-2-(1-* ̂ JU-1H-V-JU-5-^ JU) 

5/ 0 P ̂  5/)\z1 tf 5/} -N- (2,4-5/ * K 5/* > 5/JU)-2, 6-5/ 7 M P -N- ( 
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^»J27a-e^L/cN-(2,4-yp< h >VJU)-2,4, 6- h 'J 7JUtf P-N-

(tfi) >-4-4 J\,)7$ K (243mg, 0. 55mmo L)% MM® U47b 

L tz (1 S*, 2R*)-5, 5-^ 7 JUtf P -2-(1 - p< ^JU-1H- tf 7 V'-JU-5-4 JU) *> 

0 P^^r+J" J —)[/(100mg, 0. 46mmo L)% TK^b^ h 'J 0 A (63% ; 27mg, 0. 69mmo L 

)N DMF(4.0mL)&t/7K(0.008mL)£ffll\ CrJxJ&X.tf&tlLmZ 

ft? ZtlZAV. tllElb^t] (140mg, 48%) 4167^1/777^:1X^0 
1H-NMR(500MHz,CDCL3) 8 ppm: 1. 90-2.11 (4H, m), 2. 29-2. 33(1H,m),2.69-2.74(1H 

, m), 3. 00-3. 05(1 H, m), 3. 77(3H, s), 3. 81(3H, s), 3. 87(3H, s), 4. 36(1H, dt,J=4.4 

,10. 7Hz), 5. 24(2H, s), 6. 05(1 H, d, J=2. 0Hz), 6. 30(2H, d, J=10. 7Hz), 6.40-6.44( 

2H, m), 7.13(1 H, dd, J=1. 5, 5. 9Hz), 7. 21 (1H, d, J=8. 3Hz), 7. 37(1 H, d, J=2. 0Hz), 8 

.45(1H,d,J=5.8Hz),8.78(1H,d,J=1.0Hz). 

(109b) 4-{[(1S*,2R*)-5,5-y7JUtf P-2-(1-p< ̂ JU-1H-tf 7 V-JU-5-^JU) 

V 0 P ̂ V)ls] tf */}-2, 6-i/ 7 JUtf P -N-(tf 'J $ V y-4-4 JU) * > -tz > X 

K 

109a-e^jt Ltc4-{[ (1S*, 2R*)-5, 5-V 7 JUtf P-2-(1 -^PJU-1H- tf 7 

V - J U-5- -fJ U) *> 0 P ̂  ̂  *> J U ] tf ^ *>}-N - (2,4- v * K ^ ^ > V J U)~2, 6-

^7;utf P-N-(tf >J <V>-4-4 K(120mg,0.188mmo 

[)s K 'J xf JUS>7>(0.15mL)% K'J 7>/Utf PM|(1.5mL)S.t/y£PPP<£ 

>(1.5mL)£ffll\ tl§E 

<b^$)(45mg,49%)£tte@tt£ LT%tc0 

1H-NMR(500MHz,DMS0-d6) 8 ppm: 1. 24-1. 29(1 H, m), 1. 67-1. 76(1H, m),1.91-2.22( 

3H, m), 2. 64-2. 66(1H, m), 3. 27-3. 33(1H, m), 3. 77(3H, s), 4. 70(1H,dt,J=4.4,10. 

3Hz), 6.19(1 H, d, J=2. 0Hz), 6. 70-6. 73(2H, m), 6. 91 (1H, brs), 7. 20(1 H, d, J=2. 0H 

z), 8. 27(1 H, brs), 8. 57(1 H, s). 

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

[0468] (^fife0!J1 10) 4-{[(1S*,2R*)-5,5-y7JUtf P-2-(1-p< ̂ JU-1H-tf 7 V-

;U-5—T )\y)V<P P^^>JU]tf ̂ri>}-2-7>'Utf P-N-(tf 'J $ 5/>-4-4 J\y)^<> 
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-tfK 
[0469] [<b128] 

F. F K O O -(f^N 

•L y J- •''' H 

* \ / N=/ 

[0470] (110a) 4-{[(1S*,2R*)-5,5-y7JUtf •^-(l-^JU-IH-tf^ V-JU-5-^JU) 

*> £ • ̂VJU]tf V}-N-(2,4-V * K *> •^ > VJU)-2-7 JUtf • -N-(tf 'J 

^»J29a-e^ L/cN-(2,4-V* h*V<yVJU)-2,4-*>*7 JUtf P-N-( tf 

'J <Vy-4-4 M^yHyXJlsfcyy^ K(0.23g,0.55mmoL)N MM® !l47b-e^i 

L tz (1 S*, 2R*)-5, 5-*>* 7 JUtf P -2-(1 - * JU-1H- tf ̂  V'-JU-5-4 MVOU 

J — JU(0.10g, 0.46mmo L)% K 'J 0 A (63% ; 27mg, 0. 69mmo L)% D 

MF (4. 0mL)&t/7K(0. 008mL) ^MJIalCig UTJxJ&RtfmmmZU? 

ZtlZAV* ^IIE^b^t(0.18g,64%) ZM&TIEJl'7 7 X t LT%tz0 

1H-NMR(500MHz,CDC t3) 8 ppm: 1. 90-2. 11 (4H, m), 2. 26-2. 32(1H, m), 2.70-2.75(1H 

, m), 3. 01-3. 06(1 H, m), 3. 77(3H, s), 3. 78(3H, s), 3. 89(3H, s), 4.40(1H, dt, J=4.4 

,10. 3Hz), 5. 23(2H, s), 6. 05(1 H, d, J=2. 0Hz), 6. 39-6.45(3H, m), 6. 59(1 H, dd, J=2 

.4,8.8Hz), 7.18-7. 20(2H, m), 7. 36(1H, d, J=2. 0Hz), 7. 89(1H, t, J=8. 3Hz), 7.43( 

1H, d, J=5. 9Hz), 8. 76(1H, s). 

(110b) 4-{[(1S*,2R*)-5,5-y7JUtf P-2-(1-p< ̂ JU-1H-tf 7 V-JU-5-^ JU) 

V 0 • ̂VJU] tf V}-2-7 JUtf • -N-(tf 'J $ V y-4-'f JU) ̂  y if y XJU* 

yy< K 

110aT^ L tz4-{[ (1S*, 2R*)-5, 5-V 7 )ltf P-2-(1 -^)l>~ 1H- tf =? 

V—)u-5—r )U) V 0 • ̂  =¥ V JU] tf =¥ V} -N- (2,4- V * h V-^ > V JU) -2- 7 

JUtf P-N-(tf 'J <Vy-4-4 M^yifyxjlsfcyy^ K(0.18g,0.29mmoL)N 

K 'J xf JUS>7>(0. 20mL)% K 'J 7JUtf PM£(2. 0mL)%.tfV 0 • • * £ >(2 

.0mL)£ffll\ tl§Eltl=r 
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LTmtcQ 
1H-NMR(500MHz,DMS0-d6) 8 ppm: 1. 68-1. 77(1 H, m), 1. 96-2. 24(4H, m),2.62-2.67( 

1H, m), 3. 30-3. 35(1 H, m), 3. 80(3H, s), 4. 64(1 H, dt, J=4.4,10.3Hz),6.17(1 H, d, J 

=1. 5Hz), 6. 79(1 H, dd, J=2.4,8. 8Hz), 6. 85(1 H, dd, J=2.4,12. 2Hz), 6. 96(1 H, brs) 

, 7. 20(1 H, d, J=2. 0Hz), 7. 76(1H, t, J=8. 3Hz), 8.29(1H,brs),8.57(1H,s). 

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

[0471] 1 1 1 ) 1,6-VDM P-N-(2-7;Utf • tf'J < V y-4—f Jl>)-4-{[ 

(IS*, 

-tfK 

[0472] [<fb129] 

[0473] (111a) t-^JU (2,4-^ h >:^U) [(2,4, 6- K 'J 7JUtf P7i-ib 

.0mmoL)®y£ • Pp< £ >(15mL);#^^0°C-e2,4, 6- h 'J 7JUtf P'O'tz 

;U/1N-;U£ • IJ K(0.69g,2.99mmoL)£Jp^ 1L/c0 

lZ=jMMV-tert-7°3LJls(2.94g, 13. 5mmoL)S.t/y J tf'J Vy(Q.15 

g, 1.20mmoL)4JpAs W Ltc0 7K(50mL) 4JpAT^^IIl 

MJBIISU 
LTmtc0 

1H-NMR(400MHz,CDC t3) 8 ppm: 1. 31 (9H, s), 3. 79(3H, s), 3. 81(3H, s), 4. 98(2H, s), 

6.44(1 H, d, J=2.4Hz), 6.47(1 H, dd, J=2.4,8. 2Hz), 6. 80(2H, t, J=8. 2Hz), 7. 23(1 H 

,d,J=8.2Hz). 

(111b) t- V)l> [ (2, 6-V 7 )\y tf • -4- {[ (1S*, 2R*) -2- (1 - * ̂ JU-1H- tf =7 V 

-Jls-5-4 j\y) VOU ^ V^JU] tf 7 X - ;u) TJU* - JU] (2,4-V 
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/<yV)[/)t) — K 

(2,4-V* h^>^>y»[(2,4,6- K 'J 7 

JUtf ny JL-)\y)X)\y7is-J\yltl)\yy<*- h(0.78g, 1.70mmol)N 

L tz (1 S*, 2R*)-2-(1-p< ^JU-1H-tf 7 y-;i/-5->r M V 0 • ̂  > £ * ~)\s (0. 

31 g, 1. 70mmoL)% K >J 0 A(63% ; 0. 08g, 2. 04mmoL), DMF(8.5mL)RZf 

7K(0.05mL)£ffll\ *1 

15^-^^(740. 3mg, 70%) JU7 7 XtLZ %tza 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 31 (9H, s), 1. 73-1. 96(4H, m), 2. 20-2. 32(2H, m), 3 

. 37-3.41 (1H, m), 3. 79(3H, s), 3. 81 (3H, s), 3. 84(3H, s), 4. 66-4. 69(1 H, m), 4. 97( 

2H, s), 6. 06(1 H, d, J=2. 0Hz), 6.42-6.49(4H, m), 7. 24(1 H, d, J=8. 8Hz), 7.41 (1H, d 

, J=2.0Hz). 

(111c) 1,6-VDM a-4-{L0S\2R^-2-(]-*^J\y-m-\loyV-J\y-5-4 M 

mmm 111 bumit L tz t-7> JU [ (2, 6-^ 7 JUtf • -4-{[ (1S*, 2R*)-2-(1 -

^JU-1H-tf 7 V-)\y-5-4 J\y) V 0 • ̂  >^JU]tf ̂  M7i - JU) TJU* ~ JU] ( 

2,4-^^ K ^V^yVJU) jjJlsS<* — K (0. 74g, 1. 22mmoL)% K 'J Ji^JUV y > 

(0. 97mL)% h U 7JUtf PM£(1.2mL);%t/:y£ • Pp< £ >(12mL)£ffll\ 

$iJ1b^i;TJ^&m»II£tT9 y, HIE'fb'n t (232. 9mg, 54%) 4 

m&mwt Lxmtz0 
1H-NMR(500MHz,CDCL3) 8 ppm: 1. 72-1. 95(4H, m), 2.19-2. 33(2H, m), 3. 35-3. 39(1H 

, m), 3. 82(3H, s), 4. 63-4. 66(1H, m), 5. 76(2H, brs),6.06(1H,d,J=2.0Hz),6.41 (2 

H, d, J=10. 7Hz), 7. 39 (1H, d, J=1. 5Hz). 

(111 d) 2, 6-y 7JUtf P-N-(2-7>'Utf • tf 'J < V y-4-4 JU)-4-{[(1S*, 2R*)-2 

-(1 -* "5-)\s~\H- tf =j V-JU-5-4 J\y) V 0 • ̂  > ̂ Jls] tf V} ̂  > if > TJU* 

yy< K 

111cL tz2, 6-V 7 )\y tf •-4-{[ (1S*, 2R*)-2-(1 -^)l-1H- tf 7 

V-)\y~b-4 J\y) V 0 • ̂  >^Jls] tf V}^ >iz > 7JU* > T $ K (0. 23g, 0. 65 

mmo L)% 2,4-i/'7ibtfP tf'J $ V >(0. 23g, 1. 96mmol)&t/j^I££ 'J -}A(0.36g 
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,2.61mmoL)0DMF(6.5mL);#>S4120oC-e30|^Ji^L/co WLXS&S 

7K(50mL)^JpATM|x51;K50mL)-eaai^ #&Jf£*(50mL)T?20^^ 

MTKW&i- K 'J 0 A-elg'Jt Ltzo MJ±>fis^ £:> 'J ~h*f)\/9 P7h 

; 6:1)^ HIE'fb'n t)(150mg, 

51%) £tefe:P^,iU7 7 LTt#/co 
1H-NMR(400MHz,CDCL3) 5 ppm: 1. 72-1. 96(4H, m), 2. 20-2. 36(2H, m), 3. 35-3.40(1H 

,m),3.85(3H,s),4.63-4.66(1H,m),6.05(1H,d,J=1.6Hz),6.44(2H,d,J=13.3Hz) 

,7.19(1 H, dd, J=3. 5, 5. 9Hz), 7.46(1 H, d, J=1. 6Hz), 8.40(1H, dd, J=2. 0, 5. 5Hz). 

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

[0474] (^fifeffljl 1 2) 4- {[ (1S*, 2R*, 4R*) -4- (^ > y JU tf :>) -2- (1 - JI/-1H-

tf =7 V—)U-5—T )U) *> 0 • ̂  =¥ */)U] tf *>} -2, 5- *j 7JU tf • -N - (tf 'J < V > 

-4-4JU)^Oiz>XJU<ts>T^ K 

[0475] [<fb130] 

[0476] (112a) (1S*,2R*,4R*)-4-(^>y,iUtf ^>)-2-(1-p< ̂ JU-IH-kf^ V—^U-5—T 

)\y)i/0 J — JU 

]-*3L)[/ tf 7 SJ — JU(650nig, 7. 92mmo L)% n-y' ^JIy 'J 0 A (2. 69M/v^r+f > 

; 3. 08mL, 8. 28mmo L)% (1 R«, 3R*, 6S*)-3-(^ >*>MUtf ^>)-7-tf tf^> 0 

• [4. 1. 0]/v7°-$7 >(Bioorg. Med. Chem. 2004, 12, 1459 ; 1. 54g, 7. 54mmoL) 

&tfTHF(45mL)£ffll\ IWI4aC$ VTKfcJkZf&WMZfj? Z. t IZ J: 

tHElb^t)(790mg, 37%) £ UTt#/c0 

1H-NMR(500MHz,CDC l3) 8 ppm: 1. 50-1. 56(2H, m), 1. 84-1. 91(2H,m),2.09-2.15(2H 

, m), 2. 25(1 H, brs), 3. 09-3.15(1 H, m), 3. 61-3. 67(1 H, m), 3. 73-3. 74(1 H, m), 3. 81 

(3H, s), 4. 50(1 H, d, J=11. 7Hz), 4. 58(1 H, d, J=12. 2Hz), 6. 05(1 H, d, J=2. 0Hz), 7. 2 

6-7.40(6H,m). 
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£ tc, ilj£ L tc (1S*, 2R*, 5S*) -5-(^ > ̂ JUtf ^>)-2-(1 -^JU-1H- tf 7 x/ 

-JU-5-^JU):>£ P^Hty-JU(106mg,4. 9%)£itfeHH*£: LTt#/c0 

1 H-NMR(500MHz,CDCt3) 8 ppm: 1. 33-1. 58(3H, m), 1. 91-1. 95(1H, m), 2.15-2.19(1H 

, m), 2.48-2. 52(1 H, m), 2. 60-2. 65(1 H, m), 3.49-3. 54(1 H, m), 3. 60-3. 65(1 H, m), 3 

. 86(3H, s), 4. 60(2H, s), 6. 02(1 H, d, J=2. 0Hz), 7. 29-7.42(6H, m). 

(112b) 4-{[(1S*,2R*,4R*)-4-(^>y,iUtf ^>)-2-(1-p< ̂ JU-1H-tf 7 V-JU-

5-4 )\y) V 0 • ̂  ̂  JU] tf ^ }-N- (2,4-V * K ^ ^ > V)\s) -2, b-V 7 JUtf 

• -N- (tf 'j < vy-4 -4 $ K 

^»lJ14b-e^L/cN-(2,4-yp< \-^rV^<yV)\y)-2,4, 5- K 'J 7JUtf P-N-

(tf >J <Vy-4-4 M^yizyXJlsfcyy^ K(135mg,0.307mmoL)N ^^J112 

a-e^L/c(1S% 2R*,4R*)-4-(^>yjUtf ^>)-2-(1-p< ̂ JU-1H-tf 7 V-JU-5 

~4 )\s)V2 PA^rtl'y — JU(80mg, 0. 279mmoL)% 7kMiti~ K 'J 0 A(63% ; 16. 0m 

g, 0. 420mmoL)$.t/DMF(2. 0mL) 

^§B<b^Ml37mg,70)0£ttetf>nu£ LT%tz0 

1 H-NMR(500MHz,CDC t3) 8 ppm: 1. 55-1. 61 (1H, m), 1. 73-1. 79(1H,m),1.87-2.04(2H 

, m), 2.17-2. 21(1H, m), 2. 27-2. 30(1H, m), 3.49-3.54(1H,m),3.76(3H,s),3.77(3 

H, s), 3. 82-3. 83(1H, m), 3. 90(3H, s), 4.11-4.15(1H,m),4.53(1H,d,J=12.2Hz),4 

. 59(1H, d, J=12. 2Hz), 5.19(1 H, d, J=16. 6Hz), 5. 23(1 H, d, J=17.1 Hz), 6. 01 (1H, d, 

J=2. 0Hz), 6. 38-6.40(2H, m), 6.47(1 H, dd, J=5. 9,10. 7Hz), 7.17-7.19(2H, m), 7. 3 

0-7. 37(6H, m), 7. 67(1 H, dd, J=6.4, 9. 8Hz), 8.45(1 H, d, J=5. 9Hz), 8. 78(1 H, s). 

(112c) 4-{[(1S*,2R*,4R*)-4-(^>y,iUtf ^>)-2-(1-p< ̂ JU-1H-tf 7 V-JU-

5—T )\>)V9 P^^JUltf =*rV}-2, 5-V7JUtf P-N-( tf 'J < Vy-4-4 JU)^< 

^»iJ112b-e^L/c4-{[(1S% 2R*,4R*)-4-(^>yjUtf ^>)-2-(1-p< ̂ JU-

1H- tf =7 V ~ J U-5- -f J U) 0 P ̂  ̂  *> J U ] tf ^ *>}-N - (2,4- V * h ̂  ^ > V J U 

)-2, 5- V 7)U tf P -N- (tf <J < V y -4-4)U) ̂  > -tz > X JU * > T $ K (137mg, 0. 

194mmoL)% K 'J ifik>7>(0.10mL)% K 'J 7JUtfPiSt(1. QmL) J&Z/V9 P 

p£ y{ 1.0mL)^mi\ mzmcT 
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, tl§Eltl=rt(108mg,70%)£itfe|IH*£ LT%tza 

1H-NMR(500MHz,CDC l3) 8 ppm: 1. 54-1. 60(1 H, m), 1. 73-1. 79(1H,m),2.00-2.05(2H 

, m), 2.16-2. 20(1H, m), 2. 27-2. 29(1H, m), 3.49-3. 54(1H,m),3.82-3.83(1H,m),3 

. 90(3H, s), 4.10-4.15(1 H, m), 4. 52(1 H, d, J=12. 2Hz), 4. 59(1 H, d, J=12. 2Hz), 4. 5 

8-4. 63(1 H, m), 6. 03(1 H, brs), 6. 50(1 H, dd, J=6.4,11. 2Hz), 7. 22-7. 39(6H, m), 7. 

66(1 H, dd, J=6. 8, 9. 8Hz), 8.40(1 H, brs), 8. 81 (1H, brs). 

MS(ESI)m/z:556[M+H]+. 

[0477] (^»IJ1 13) 4-{[(1S*,2R*,5S*)-5-(^>yjUtf ->)-2-(1 - ^^U-1H-

tf =7 V—)U-5—f )U) :> 0 • ̂  =¥ */)U] tf ^ } -2, 5- 7JU tf • -N - (tf <J < V > 

[0478] [<b131] 

[0479] (113a) 4-{[(1S*, 2R«, 5S*)-5-(^>yjUtf ̂ >)-2-(1-p< ̂ JU-1H-kf =7 V~)l-

5—f •/s^^r'V-'U]tf ^r"v}-N-(2,4-V * h+^^y^H-2, 5-V7JI/& 

2a-eilJ£L/c(1S*, 2R«, 5S*)-5-(^>yjUtf ̂ >)-2-(1-p< ̂ JU-1H-kf =7 V~)l-

5-4 J\y) V 0 J —JU(48.3mg, 0.169mmo L)s K U 0 A (63% ; 9. 

6mg, 0. 252mmoL)$.£/DMF(1. 0mL) ^iite$|]1 atC^ 

^§Bfc^$l(94.3mg,79%)£ttetf>nU£ LT?#fc0 

1H-NMR(500MHz,CDC L3) 8 ppm: 1. 45-1. 68(3H, m), 2. 04-2. 08(1H,m),2.27-2.30(1H 

, m), 2. 57-2. 60(1H, m), 2. 98-3. 03(1H, m), 3. 52-3.58(1H,m),3.76(3H,s),3.78(3 

H, s), 3. 90(3H, s), 4. 07-4.14(1 H,m), 4. 57(1 H, d, J=11. 7Hz), 4. 62(1 H, d, J=11. 7H 

• -N- (tf 'J $V>-4-
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z), 5. 21 (2H, s), 5. 98(1 H, d, J=2. 0Hz), 6. 38-6.41 (3H, m), 7.17-7. 20(2H, m), 7. 29 

-7. 37(6H, m), 7. 69(1 H, dd, J=6.4, 9. 8Hz), 8.46(1 H, d, J=5. 9Hz), 8. 79(1 H, s). 

(113b) 4-{[(1S*,2R*,5S*)-5-(^>y,iUtf ^>)-2-(1-p< ̂ JU-1H-tf ̂  V~)\s~ 

5—r )\>)V9 u^^rVJi/U =*rV}-2, 5-VDM P-N-( tf'J $ V y-4-'f JU)^< 

^»J113a-e^L/c4-{[(1S% 2R*, 5S*)-5-(^>yjUtf ̂ »-2-(1-p< ̂ -)l-

1H- tf =7 V~)U-5- -f JU) 0 • ̂  ̂  *>)U] tf ^ *>}-N - (2,4- V * K * *>^ > V)U 

)-2, 5-y 7 JUtf • -N-(tf 'J < V y-4-4 JU) ̂  > -tz > 7JU* > T $ K (94. 3nig, 0 

. 134mmoL)% K 'J ifik>7>(0.10mL)% K 'J 7JUtf PS^HO. QmL) J&Z/V 9 

• • ^ >(1. 0mL)£ffll\ ^WlJIbtC^ C «>: IZ £ 

y, tl§Eltl=rt(56.0mg,75%)£itfe|IH*£ LT?#fc„ 
1H-NMR(500MHz,CDCL3) 5 ppm: 1.45-1. 68(3H, m), 2. 05-2. 09(1H, m), 2. 28-2. 30(1H 

,m),2.57-2.59(1H,m),2.98-3.03(1H,m),3.54-3.59(1H,m),3.88(3H,s),4.09-4 

. 14(1 H, m), 4. 57(1 H, d, J=11. 7Hz), 4. 62(1 H, d, J=11. 7Hz), 5. 98(1 H, d, J=2. 0Hz), 

6.46(1 H, dd, J=6.4,10. 7Hz), 7.14(1 H, d, J=6. 9Hz), 7. 30-7. 37(6H, m), 7. 68(1 H, d 

d, J=6. 8,10. 3Hz), 8. 34(1H,brs),8.62(1H,brs). 

MS(ESI)m/z:556[M+H]+. 

[0480] (^fife0!l 1 1 4 ) 2-7JUtf P-N-(2-7JUtf • tf'J $^>-4--f JU)-4-{[(1S*, 

2R*)-2- (1 - ^)U-1H- tf =7 V~)U-5-

JUJtfxyj7^ K 

[0481] [-fb132] 

N N" • F 
H 

o"' 
N • Vy. 

i y 
H^Z 

[0482] (114a) t-^JU [(2,4-^7 JUtf P 7 xzJU) 7JU^zJU] (2,4-^^ h^> 

^<yV)\y) — K 

2,4-V * V %-V s<y V )\/y $ y (0.45mL, 2. 99mmoL)% tf >J V >(1. 21mL, 15. 0 

mmo L)% VI • n* $ >(15mL)% 1,4-V 7JUtf P'O'tz >7JU/1"N "JU^ • 'J K 
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(0.41mL, 2. 99mmoL)% _^It,v-tert-7"51>'L/(2. 94g, 13. 5mmo* ̂ )\s7 

$ J tf 'J V y (0.15g, 1. 20mmo I) 11 alzm i; T 

d t IZ y, tllElb^t] (0.40g, 39%) JU7 7X^Ltf/c0 

1H-NMR(500MHz,CDCL3) 5 ppm: 1. 31 (9H, s), 3. 82(3H, s), 3. 84(3H, s), 5. 04(2H, s), 

6.47(1 H, d, J=2.4Hz), 6. 52(1 H, dd, J=2.4,8. 8Hz), 6. 96-7. 07(2H, m), 7. 27(1 H, d, 

J=8.3Hz),8.03-8.08(1H, m). 

(114b) t-^JU (2,4-^ \^^i/^<yi/)\y)[(2-y)\y^ P-4-{[(1S*, 2R*)-2-

(1 -* "5-)\s-\H- tf =j y-jis-5—r JU) o • ̂  tf ^ M7i -;u) TJU* 

—— K 
^MJ114a-e^L/ct-7"5l>'U[(2,4-y7>'Utf P7x-;U)X;U/1N->'U](2, 

4-V* h-:irV<yVJl>)j3Jl>;<* — h- (0.40g,0.9QmoL)s ^MM8aU$^JJILTC 

(IS*, 2R*)-2-(1-p<?l,iU-1H-tf^ V-JU-5-^JU)^ y-;K0.15g, 0. 

90mmo L)% K >J 0 A (63% ; 0. 04g, 1. 08mmo L), DMF (4. 5mL) (0. 02 

mL)£ffll\ mEfc^tl 
(277. 9mg, 52%) £tefe:P^,iU7 7 LT?#fc0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 28(9H, s), 1. 75-1. 96(4H, m), 2. 21-2. 32(2H, m), 3 

. 37-3.41 (1H, m), 3. 80(3H, s), 3. 81 (3H, s), 3. 84(3H, s), 4. 69-4.72(1H,m),5.00( 

2H, s), 6. 06(1 H, d, J=2. 0Hz), 6.44(1H, d, J=2.4Hz), 6.49(1 H, dd, J=2.4,8. 3Hz), 6 

. 59(1 H, dd, J=2.4,12. 2Hz), 6. 67(1 H, dd, J=2.4,8. 8Hz), 7. 26(1 H, d, J=8. 3Hz), 7. 

42(1 H, d, J=2. 0Hz), 7. 88(1 H, d, J=8. 3Hz). 

(114c) 2-7JUtf P-4-{[(1S*,2R*)-2-(1-p<5l>'U-1H-tf^ V~)\s-b~4 )\s)V 

p^y^juitf ̂ vj^yifyxj^yy^ K 

^MJIMb-e^L/ct-y^JU (2,4-^ V5-V<yV)l)i{2-Z)M P-4 

-{[(1S*, 2R*)-2-(1-p<5l>'U-1H-tf^x/->;U-5—\ )\s)VO P'O^JUltf ̂ >}7 

K (0. 28g, 0.47mmoL)% K 'J Ji^JUV =7 >(0. 38 

mL)% K 'J 7JUtf PM(0.47mL)&O^PPp<^>(4.7mL)£ffll\ 

btC^t C «>: IZ £ y N tllE^t) (159.4mg, 99%) 4M 

LTt#/c„ 
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1H-NMR(500MHz,CDCL3) 8 ppm: 1. 75-1. 98(4H, m), 2. 21-2. 35(2H, m), 3. 38-3.42(1H 

,m),3.84(3H,s),4.69-4.72(1H,m),5.29(2H,brs),6.08(1H,d,J=2.0Hz),6.63-6 

. 66(2H, m), 7.41 (1H, d, J=2. 0Hz), 7. 77(1H, t, J=8. 8Hz). 

(114d) 2-7JUtf P-N-(2-7JUtf • tf'J $ V y-4-4 JU)-4-{[(1S*, 2R*)-2-(1-

$ K 

114c L tc2- 7 )l> tf • -4- {[ (1S*, 2R*) -2- (1 - * ̂  )i>~ 1H- tf =j V~ 

)\/-b-4)\/)Wn'<y3L)\/^*V}'<y-\zyX)\/fcy7$ K(0.16g,0.47mmoL 

)N 2,4-V 7 M • tf <J $Vy(0.16g, 1.41 mmo l)N jMMt) <J 0 A(0. 26g, 1. 88m 

mo L) & tfDMF (4. 7mL) l\ ^»J111 dlzm UTJxJ&RtfmmmZU 

IZAV. m3fc'£W(143.6fng,70%o)%:m&7IEJl>77Zt LT%tc0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 75-1. 97(4H, m), 2. 20-2. 35(2H, m), 3. 38-3.42(1H 

,m),3.88(3H,s),4.69-4.72(1H,m),6.08(1H,d,J=2.0Hz),6.61(1H,d,J=12.2Hz) 

, 6. 71 (1H, d, J=11. 2Hz), 7.10(1 H, dd, J=3. 9, 5. 9Hz), 7.49(1 H, d, J=2. 0Hz), 7. 94( 

1H, t, J=8. 3Hz), 8. 37(1H, dd, J=2. 0, 5. 9Hz). 

MS(ESI)m/z:436[M+H]+. 

[0483] (^fife0!J1 1 5) 4-{[(1S*,2R*)-2-(1-x^JU-1H-tf^V-,'U-5-^,iUh>^ 

• ̂>51>'U]tf =*ris}-2-7M P-N-(tf 'J $ Vy-4-4 ji>)s<y-tzyxji>fcy7 

$ K 

[0484] [<fb133] 

—JU-5—T J\y)V<P *V}-2-7 )\s^ P-N-(tf 'J $ V y-4-'f JU)^ 

K 

^»J29a-e^ L/cN-(2,4-V * h *V<yV )\s)~2,4-V 7 JUtf P-N-( tf 

'J $ V y-4- 7 $ K (0.40g, 0. 95mmoL)% 
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3s L 7c (1S*, 2R*)-2-(]-JL^)\s-]U-¥yV-)l'-b-4 

17g, 0. 95mmoL)% K >J 0 A(63% ; 4mg, 1. 14mmol)N DMF(4. 8mL)&t/7.K( 

0.03mL)£ffll\ tllElt 

£•$)(453mg,82%)4167^1/7 7 7^: LTffc0 

1H-NMR(500MHz, CDCL3) 8 ppm: 1. 37(3H, t, J=7. 3Hz), 1. 71-1. 93(4H, m), 2.16-2.30 

(2H,m),3.37(1H,dt,J=4.4,7.8Hz),3.74(3H,s),3.79(3H,s),4.10-4.15(2H,m), 

4. 67-4. 74(1 H, m), 5. 27(2H, s), 6. 04(1 H, d, J=2. 0Hz), 6.40(1 H, dd, J=2. 0,10. 7Hz 

), 6.43(1 H, d, J=2.4Hz), 6. 53(1 H, dd, J=2.4,12. 2Hz), 6. 66(1 H, dd, J=2.4,11. 2Hz 

), 7.19-7. 23(2H, m), 7.43(1 H, d, J=2. 0Hz), 7. 93(1 H, t, J=8. 8Hz), 8.41 (1H, d, J=5 

. 9Hz), 8. 74(1H,s). 

(115b) 4-{[(1S*,2R*)-2-(1-x^JU-1H-tf^ V~)\s-b~4 )\s)V P'O^JU] 

tf }-2-7 JUtf • -N-(tf 'J $ Vy-4-4 JU)*yiz > TJU* > 7 $ K 

115a-e§Ui£ L fcN-(2,4-*>** S **>Ml/)-4-{[(1 S*, 2R*)-2-(1 -X 

^Jlz-IH-tf^ y—Jl/-5->r Jl/)s>^ P^y^Jl/ltf ̂ rs>}-2-7Jl/tf P-N-(tf'J $ 

V y-4-4 )\s)s<y-\fy 7JUtf\>7 $ K(0.45g, 0.78mmoL)% K 'J Z7 > ( 

0. 62mL)% K'J 7>/Utf PMI(0.78mL)S.t/y^ P PP< ^ >(7.8mL)4ffll\ ^ 

MJ1 btC^t u T? Z. t IZ £ V s *I§Eltl=rt] (173mg, 52%) £ 

m&mwt Lxmtc0 
1H-NMR(500MHz,CDCl3) 8 ppm: 1. 38(3H, t, J=7. 3Hz), 1. 72-1. 79(1H, m), 1. 86-1. 95 

(3H,m),2.19-2.31(2H,m),3.37(1H,dt,J=4.9,8.3Hz),4.09-4.19(2H,m),4.66-4 

. 69(1 H, m), 6. 03(1 H, d, J=2. 0Hz), 6. 56(1 H, dd, J=2.4,12. 2Hz), 6. 66(1 H, dd, J=2. 

4, 9. 3Hz), 7. 23(1 H, brs), 7.43(1 H, d, J=2. 0Hz), 7. 90(1 H, t, J=8. 3Hz), 8. 39(1 H, d 

, J=5.9Hz),8.85(1H,s). 

MS(ESI)m/z:432[M+H]+. 

[0486] (^fife0!J1 1 6) 4-{[(1S*,2R*)-2-(3-7$ 7-1H-tf ̂  V-JU-4-^ JU) ̂  

p^:>,/u]tf *v}-2,6-y7;utf P-N-( 1,3-^7 x/-;u-4—r;u)^>-tz>X 

;U/1N>7$ K 

[0487] 
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[<ft 134] 

f 0. D: 1 i 
Q " N" "V 

M 

""7 
M—N 

H 

[0488] (116a) tert-^JU 1,3-^7 SJ—JU-4—f M(2,4, 6- K 'J • 7 x ~ JU 

)xj\y7is—>11 

tert-y'^JU 1,3—f-77 >I£ (Synthesis, 2010, 3152 

-3162 ; 1. 00g,4. 99mmoL)% 'J ^AtfX( K 'J 'JJU)^ K(1.0M THF 

; 5. 99mL,5. 99mmoL)N 2,4, 6- h 'J 7JUtf U^yiz'yXJUT^—JUyu 'J K( 

1.38g,5.99mmol)^mHF(15mL)4fflt\ ^MJ86atCig CrJxJ&X.tf&tlLmZ 

ft? ZtlZ£Vs (1. 53g, 78%) 4£ LT%tz0 

1H-NMR(500MHz, CDCL3) 8 ppm: 1. 39(9H, s), 6. 84(2H, t, J=8. 3Hz), 7. 52(1 H, d, J=2. 

4Hz), 8. 81(1H, d, J=2.0Hz). 

(116b) tert-7"51>'L/{[2, 6-VyjU^' P-4-({(1S*, 2R*)-2-[3-~ K P-1-(71 K 

=? t KP-2H-t°^>-2—f JU)-1H-L°^X/—JU-4—{ 0 

i/)7xz^]7M-Jb}1,3-f7V"-JH-^J^Jk^ >11 

^MJ116a-e^L/ctert-7"5l>'H,3-5l77x/->'U-4-^>/U[(2,4, 6- h 'J 7 

JUtf P7xzjb)7,^/1szjb]^jk^ y It (491 mg, 1. 24mmo L) N ^MJ34b-e^ 

it L7c(1S«, 2R«)-2-[3-- hP-1-(T t KP-2H-t°^>-2-^;U)-1H-t°^ 

V—)\y-4~4 Jl/]V 0 P^^r+fy — JU(350mg, 1. 19mmoL)% 7kMiki~ K 'J 0 A(63 

% ; 67.7mg,1.78mmoL)&t/DMF(3.0mL)£ffll\ ^»J1a^^ 

mZU?Z£IZ£V, ^IIE^t(426mg,54%)4Hfetf <)\sh LT%tz0 

1H-NMR(500MHz,CDC l3) 8 ppm: 1. 37(9H, s), 1.47-1. 68(6H, m), 1. 83-2. 27(8H, m), 3 

. 53-3. 58 (1H, m), 3. 64-3. 69 (1H, m), 3. 96-4. 01 (1H, m), 4.18-4. 23 (1H, m), 5. 33-5 

. 37(1 H, m), 6.41 (2H, dd, J=6.4,10. 3Hz), 7.47(1 H, d, J=5. 9Hz), 7.49(1 H, d, J=2.4 

Hz), 8. 79(1H, d, J=2.0Hz). 

(116c) 2, 6-^7M P-4-{[(1S*,2R*)-2-(3-- h P-1H- \d=7 V~JU-4—fJU) 
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0 • ̂  JU] tf *>} -N- (1, 3-517 s/-)\s~4->f JU) ̂  > "tf > XJU* > T7 $ 

K 

^»J 116b-ei^ L /c ter t-7>;u {[2, 6-y 7 ;utf • -4"({(1S*, 2R*)-2-[3-

- K P-I-(7^ h ^ t: KP-2H-t°^>-2—r;u)-iH-t°^x/—;u-4—• 

^^r^JUtf }tf^r i>) 7 x-jUlXJU/l-N-JU} 1,3-^ 77V->'U-4-^>/U^>/U/<$ > 

It(426mg, 0. 636mmo L)% K 'J 7JUtf PMI(1. 0ml_)N y 0 • • * $ >0. 0mL)S. 

Xf* $ J -;K0.1mL) Z t 

Kcfcy, J£§E<b^$l(167mg,54LT%tz0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 60-1. 68(4H, m), 1. 87-1. 96(2H, m), 2.10-2. 26(2H 

, m), 3. 57-3. 62(1 H, m), 4.10-4.14(1 H, m), 6. 25(2H, d, J=10. 7Hz), 6. 97(1 H, d, J=2 

. 0Hz), 7. 70(1 H, s), 7. 70(1H, d, J=2. 4Hz),11.5(1H,brs). 

(116d) 4-{[(1S*,2R*)-2-(3-:P$ y-1H-tf^ V-JU-4-^ JU) ̂  P^^>JU] 

tf ^ *>} -2,6-y 7 ;utf • -N- (1,3-517 V-;i/-4->r JU) ̂  > -tf > TJU * > 7 $ 

K 

^mm 116c-e^jt L /c2, 6-y 7 ;utf • -4"{[ (1S*, 2R*)-2-(3-" K • -1H- tf ̂  

V-)\y~4-'f J\y) V 0 • ̂ tf ̂ *>}-N-(1, 3-517 x/-JU-4—f JU) ̂  > "tf 

>7JU/1N>:P$ K(167mg, 0. 343mmoL)®x^ y -JU(4. 0mL)&t/7.K(2. 0mL);#^ 

— *5 A(92. 0mg, 1. 72mmoL)$. (57. 6mg, 1. 03mo L) 4AQ Jx 

mm^iimm)tT2mmmwLtc0 m^s tz^>r 

3^4MJ±)Ils Us 'J £ P?h^77<-(>>^PP^> 

/p<^y-;u ; 93:7KcJ;i<.m§iU *I§Elbl=rt] (145mg, 92%) £ LT 

1H-NMR(500MHz,CDCL3) 5 ppm: 1. 35-1. 62(4H, m), 1. 81-2.18(4H, m), 2. 60-2. 64(1H 

, m), 3. 93-3. 96(1 H, m), 6. 34(2H, d, J=11. 2Hz), 6.97(1H,d,J=1.5Hz),7.10(1H,s) 

, 8. 64(1H, s). 

MS(ESI)m/z:456[M+H]+. 

[0489] (^fife0!J1 1 7) 4-{[(1S*,2R*)-3,3-y7JUtf P-2-(1-p< ̂ JU-1H-tf ̂  V-

JU-5—f )\y) V 0 P^^Jl^tf 5rV}-2, b-*/ 7JUtf P-N-( tf 'J < V >-4—f JU) 
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[0490] [<fb135] 

[0491] (117a) (1S%2S*,3R=s)-3-(^>y>iUtf ^>)-2-(1-p< ̂ JU-1H-L°^ V-JU-5-^ 

)\y)V0 'OVx-h 

»Ml00c)-ei^£L/c(1S*, 2R*, 3R*)-3-(^>^;Utf ̂»-2-(1-p<^U-1H 

- bfyV—)\y-5-^T JU) PA^Hty-Jl/(1. 56g, 5.45mmo L)% h 'J x-^JU T7 $ 

y (2. 00mL, 14. 4mmo L)% ^VWJU^P'J K(1. 50mL, 12. 9mmo ^ p p 

>(i5mL)s§&£ffli\ mmmwyaizmiiTjxj&Rzfimmmzij? ztiz 
<ty, ^§E<b^$l(1.81g,85)0£tte@<*£ LT?#fc„ 
1H-NMR(500MHz,CDCL3) 5 ppm: 1. 39-1. 51 (3H, m), 1. 93-1. 95(1H, m), 2. 24-2. 29(2H 

,m),3.11(1H,t,J=10.3Hz),3.49-3.45(1H,m),3.89(3H,s),4.13(1H,d,J=11.2Hz 

), 4. 39(1 H, d, J=11. 2Hz), 5.16-5. 22(1 H, m), 6. 09(1 H, d, J=2. 0Hz), 6. 97(2H, dd, J 

=1. 5,7. 3Hz), 7. 23-7. 27(4H, m), 7. 34-7. 37(3H, m), 7.48-7. 51 (1H, m), 7. 79(1 H, d 

d, J=1. 5,8.3Hz). 

(117b) (1S*,2S*,3R*)-3-L KP^>-2-(1-p< TJ\s-1H-£°y V-JU-5-^ JUh> 

OnK 
^»J117a-e^L/c(1S*, 2S*, 3R*)-3-(^>^;Utf ̂ »-2-(1-p< ̂ JU-1H-

V—JU-5-^f)[/) V 0 K (1. 81g,4. 64mmoL)% 

^A^i(5%; 1.80g)&t/x^y-jU(20mL)£ffll\ ^»J106btC^t LZ&Jfc 

AXfimmZfi^IiE^t(600mg,43%)41fetf <)\sb LTt# 
tz o 
1H-NMR(500MHz,CDC l3) 8 ppm: 1. 47-1. 63(2H, m), 1. 94-1. 98(1H,m),2.05-2.06(1H 

, m), 2.14-2.17(1H, m), 2. 25-2. 27(1H, m), 3. 00(1H, t, J=10. 3Hz), 3. 78-3. 82(1 H, 

m), 3. 91 (3H, s), 5.11 (1H, dt, J=3. 9,10. 3Hz), 6.16(1 H, d, J=2. 0Hz), 7. 36-7. 39(3 



WO 2013/118854 248 PCT/JP2013/052985 

H, m), 7. 50-7. 53(1H, m), 7. 80-7.82(2H,m). 

(117c) (1S*, 2R*)-3,3-:^ 7JUtf P-2-(1-p< ̂ )\/-\H- tf ̂ x/—JU-5-^f JU) :> 0 

• K 

mum 117b-ei^i L tz (1 s*, 2S*, 3R*)-3-1 K • * */-2-(1 -p< H- tf ^ V 

—JU-5—r J\y)v<p K(550mg, 1.83mmoL)®y^ • Pp< ^ 

>(6. V — ̂ -yUMi.2. 30g, 5.42mmo L) 4 JP As SJ^A/#/S420| 

mm^Ltzo SJ^)#}fctfX(2-p< h+s>lfjb)7$ JV)\yD 7 — h- 'J 7 Jl> 

tf 'J K(3. 50mL, 17. 9mmoL) As W Ltz0 

K 'J ^7A7K;#^(10mL)4iPATy^PPP<^>(10mL)-e^]i4a 

-hf)\/9 pv K ffy 7 -f -(^^t>/iiifJL' ; 1:1) tc; cfe *I§E 

^t(206mg,35%)41fe®fr^ LT?#fc0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 56-1. 99(4H, m), 2. 29-2.40(2H, m), 3.45(1H, ddd, 

J=2. 9,10.7,24.4Hz), 3. 92(3H, s), 5.39(1H, dt, J=4.4,10.7Hz), 6.30(1 H, t, J=2. 

0Hz), 7. 35-7.40(3H, m), 7. 50-7. 53(1H, m), 7. 78(2H, dd, J=1.5,8.3Hz). 

(117d) (1S*,2R*)-3,3-y7JUtf P-2-(1-p< ̂ JU-1H-tf ̂  V-JU-5-^ JU) ̂  

p/s^pHty —;u 

^ mm 117cTi^i; L/c(1 S*, 2R*) -3,3-^ 7 JUtf P-2-(1 - p< ^JU-1H- tf ̂  V-
JU-5-^)[/) V 0 h (206mg, 0. 643mmoL)% 'J ^ A ( 

270mg, 1. 95mmoL)$.tM $ J — JU(4. 0mL);#)^4ffll\ 07etC^ UTS 

ZtlZ£ yN ^IIE^t(600mg,43%)41fe®fr^ LX% 

tz o 
1H-NMR(500MHz,CDCl3) 5 ppm: 1.44-1. 91 (4H, m), 2.16-2. 26(2H, m), 2. 71(1H, d, J= 

3.4Hz), 3. 02(1 H, ddd, J=2.4,10. 3,26.4Hz), 3. 82(3H, s), 3. 92-3. 97(1 H, m), 6. 29 

(1H, t, J=2. 4Hz), 7. 44(1H,d,J=2.0Hz). 

(117e) 4-{[(1S*,2R*)-3,3-y7JUtf P-2-(1-p< ^JU-1H-tf ^ V-JU-5-^ JU) 

>>^7PA^i/Jl,]tf^>>}-N-(2,4-y * K >yJU)-2, b~V7JUtf P-N-( 

tf >j < Vy-4—f j\y)*y-tf > TJU* y y $ K 
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mmW4bUm&Ltcn-(2,4-V* h^>^>y»-2,4,5-h 'J 7JUtf P-N-
(tf'J K (219mg, 0.498mmo L)% MM® 0117 

L tz (1 S*, 2R*)-3,3-y 7 JUtf P -2-(1 ^JU-1H- tf ̂  V-JU-5-^ JU) 

:> 0 P^^r+f y —JU(98. 0mg, 0. 453mmoL)% TK^b^ K 'J 0 A (63% ; 25. 9mg, 0. 

680mmoL)&£/DMF(2. 0mL) CI 

^IIE^t(260mg,90%)41fetf -OUt LT%tz0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 60-2. 00(4H, m), 2. 33-2. 36(2H, m), 3.44(1H,ddd, 

J=52.4,10. 7,26.4Hz), 3. 76(3H, s), 3.78(3H,s),3.91(3H,s), 4.46(1H,dt,J=3. 9 

, 10.3Hz),5.19(1 H, d, J=16. 6Hz), 5. 23(1 H, d, J=17.1 Hz), 6. 24(1 H, t, J=2.4Hz), 6 

. 39-6.41 (2H, m), 6. 53(1 H, dd, J=6.4,10. 7Hz), 7.16(1 H, d, J=5. 9Hz), 7.19(1 H, d, 

J=8. 8Hz), 7. 36(1 H, d, J=2. 0Hz), 8.48(1 H, dd, J=6.4,10. 3Hz), 8.46(1 H, d, J=5. 9H 

z), 8. 78(1H,s). 

(117f) 4-{[(1S*,2R*)-3,3-y7JUtf P-2-(1-p< ̂ JU-1H-tf ̂  V-JU-5-^ JU) 

:> 0 P ̂  V)ls] tf } -2, 5-$/ 7 JUtf P -N- (tf 'J $ V >-4—f JU) * y "tz > X 

Ji/Tisyy^ K 

11 7e-emit L tz4-{[ (1S*, 2R*)-3,3-V 7 JUtf P-2-(1 -?JU-1H- tf ̂  

J\s)WU^*VJl>]J *V}-N-(2,4-V* h 5-
Ny'7ibtf P-N-( tf 'J $. V y-4-^f )[/)s<y-\zyx)\y^yy$. K (260mg, 0. 398mmo 

l)N K 'J Ji^JUVyyiQ. 20mL)% h 'J 7Jl/tfPiSt(2. QmL) J&Z/V 9 PP^ 

>(2.0mL)£ffll\ tl§E 

\kGM22\m,M%)*m&mwt Lrmtz0 
1H-NMR(500MHz,CDCL3) 8 ppm: 1. 60-2. 01 (4H, m), 2. 31-2. 37(2H, m), 3.43(1H, ddd, 

J=2.4,10. 7,26.4Hz), 3. 91 (3H, s), 4.46(1 H, dt, J=3. 9,10. 7Hz), 6. 25(1 H, t, J=2. 

0Hz), 6. 57(1 H, dd, J=5. 9,10. 7Hz), 7. 21 (1H, d, J=6.4Hz), 7. 35(1 H, d, J=2. 0Hz), 7 

. 67(1 H, dd, J=6.4, 9. 8Hz), 8. 39(1 H, d, J=6.4Hz), 8. 75(1 H, s). 

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

[0492] (^fifeffljl 1 8) 4-{[(1R,2S)-2-(1-x^JU-1H-tf^V—JU-5-^JUh>^P 

^ >^Jis] tf *>}-2,3-v 7 jutf P-N-(tf >j < v y-4—f JU)s<y-tzyx)i/fcy 
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K 

[0493] [<fb136] 

<U: ff^f 
A 

F 

[0494] (118a) (1R, 2S)-2-(1-zc^^U-1H-*/-JU-5->nu)*>? W<y$ J -)\, 

^»iJ37a-e^L/c(1S% 2R*)-2-(1-x^U-1H-tf^V-JU-5-^JUh>?P 

y-;U4CHIRALPAK AD-H(^^^±^y -tzJIy ; >/x^ y -;u ; 8 

:2) U U. m LTt#/co 

[a]D25=-54.3(c 1. 03, MeOH). 

(118b) N-(2,4-V * h^>^>yjU)-4-{[(1R,2S)-2-(1-X^,iU-1H-tf^/ 

—JU-5—T JU):>^ P'O^UM Jr^}-2,3-^'7J^ P-N-( tf'J $ ̂  >-4—f 

;U)^>-tz>X>'U/lN>77$ K 

^»iJ30a-e^L/cN-(2,4-yp< K VJU)-2,3,4- h 'J 7JUtf P-N-

(tf'J $y>-4-^JU)^>-tz>;UU*>:P$ K(73.0g, 166mmoL)N ^»iJ118a 

T?^3a L tz (1S, 2R)-2- (1 - x ̂ ) U-1H- tf =7 V-J U-5--f J U) *> 0 P ̂  > * J - J U 

(29. 9g, 166mo L)% K >J 0 A (63% ; 7. 64g, 200mmol)&t/DMF(600mL) £ 

tl§Eltl=rt](77.2 

g,78%)41fetf -f JU<>: LTt#/co 

(118c) 4— {[ (1R, 2S)-2-(1-x5l>'U-1H-tf ̂ x/—JU-5-^f JU) V 0 P^V-^JU] 

tf ^ } -2, 3-$/ 7 JUtf P -N- (tf <J < V >-4—f Jls) ̂  > *tZ > 7JU* > T7 $ K 

^mm 118b-e^jt L tzli-(2,4-*>** S**>MU)-4-{[(1S, 2R)-2- (1 -x 

^ Ju-1H- tf =7 V—)U-5—r)U) :> 0 P ̂  > 51 JU] tf ^ *>} -2,3- y 7 JU tf P -N - (tf 

'J $y>-4-^JU)^>-tz>7JU/1-N>:P$ K(77. 2g, 129mmol)&t/ K 'J Ji^JUV 

y>(23mL)0)V^ P n* $ >(230mL);#^^^;^-e K 'J 7JUtf PM£(230mL) 

£ijpAs J5J^;#^4i0l^Ji^L/co 'J titfju? 

• 7h^77< -(MIx^JU/^ ̂  y-;u ; 9:1)tCj; HSIEfb^ 

LTt#/co 3 <^C£©*I§Elb^t©Mtx51M200mL);uS;l}S;& 
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% 40oc-e240irPm'j:#"r & z t iz £ v (44.4g, t^x 
mtco 
MS(ESI)m/z:450[M+H]+; 

[ a ]D25=-51 . 6 (c 1. 00, DMSO). 

HI HCfc^Tlt*tf-^iUt4 1 00 t 

1 lU±<Dk?-?%m2lZzkTo 

[0495] im.21 

H-51 

## 2 0 ctflt 
t° — 
n 2 e d M ffi# 

3&SE 

1 7 , 3 0 12. 10 4 8 7 2 2. 06 4. 0 3 3 5 
2 14. 64 6 . 0 5 2 1 8 2 3. 4 0 

o
 

00 CO 10 0 
3 15. 30 5 . 7 9 1 8 9 2 3. 82 3. 7 3 2 1 
4 16. 80 5 . 3 4 1 1 1 0 2 9. 54 3 . 0 2 4 9 
5 19. 40 4., 5 7 1 3 1 1 3 0. 58 2 . 9 2 5 1 
6 2 1. 4 0 •4. 15 2 5 

[0496] (^fife0!J1 1 9) 4-{[(1S,2R)-2-(1-x^jU-1H-tf^V-,'U-5-^,iUh>^P 

^ > ̂ Jls] tf *>} -2, 3-*J 7 JUtf • -N- (tf 'J $ V >-4—f JU) ̂  > *tz > TJU* > 

K 

[0497] [<fb137] 

[0498] (119a) (1S, 2R)-2-(1-zc^^U-1H-bf ̂  V-JU-5-^ JU)^ 7 -JU 

^»J37a-e^L/c(1S*, 2R*)-2-(1-x^U-1H-L0^V—JU-5-^JU)^P 

y-;U4CHIRALPAK AD-H(*fcit£*±^y "tzJU ; 's^f+f >/x^ y -;u ; 8 

:2Kcd;<<J71D^tiJU Ji§B<b^$l£ttetf>ni/£ LTt#/co 

[ a ]D25=56. 1 (c 1. 00, MeOH). 

(119b) N-(2,4-V * K^r^^>y>'U)-4-{[(1S,2R)-2-(1-X5l>iU-1H-tf^x/ 

—)\s-b-4 )\s) V V W<y)\s^ *V}-2,3-V 7 M U-W-(\A) $ V y-4-'r 
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^»iJ30a-e^L/cN-(2,4-yp< h^>^>y»-2,3,4- K 'J 7JUtf P-N-

(tf IJ K(99.1g,226mmoL)% ^^J119a 

X'M^ L tz (1 s, 2R)-2- (1 - x ̂ ) U-1H- tf =7 V-J U-5--f) U) *> 0 • ̂  > * J ~) U 

(40. 7g, 226mo L)% *^b:f K <J 0 A (63% ; 12. 9g, 339mmo l)&£/DMF(1. 2L) 

l\ tl§Elbl=r^(100.3g 

,74>HU£ LXmtco 

(119c) 4-{[(1S,2R)-2-(1-x^JU-1H-tf^*/—JU-5->HU)*>? P^y^JU] 

tf ^ } -2, 3-$/ 7 JUtf P -N- (tf <J < V >-4->f JU) ̂  > "tf > 7JU * > T7 $ K 

mmm 119bxm& L fcN-(2,4-*>** S**>MU)-4-{[(1S, 2R)-2-(1 -x 

^ JU-1H- tf =7 V—)U-5—T)U) :> 0 P ̂  > 51 JU] tf ^ *>} -2,3- V 7 JU tf P -N - (tf 

'J $y>-4-^JU)^>-tz>7JU/1-N>:P$ K(100.3g, 167mmol)&t/ h 'J x^JU 

i>^>(30mL)®y^ p pp< $ >(300mL);#}fc7jCT"lN K 'J 7JUtf PM£(300 

mL)4JPAs 

'J JotfJU? P7 K ffy 7 -f -(Mtx^JU/^ ̂  y-;u ; 9:1) tC ofc 

*I§Elb^4!feHM*<>: LTt#/co ^ ̂ ^C0^IIE^b^©M|x51>'U(200m 

L)®S&£20£^jS^M&Lfc„ 3i§L/c^H4Mtx 

^^U-e^ 40T)T240tPPm:lttf3£^Cc£ytl§Elbl=rM32.9g,44%)4tefe 

isn £ Lxmtco 
1H-NMR(500MHz,DMS0-d6) 8 ppm: 1. 25(3H, t, J=7. 0Hz), 1. 64-1. 91(4H, m), 2. 19-2. 

32(2H,m),3.47-3.50(1H,m),4.09(2H,q,J=7.0Hz),4.92-4.96(1H,m),6.17(1H,d 

, J=1. 5Hz), 6. 97(1 H, brs), 7. 07(1H, t, J=7. 7Hz), 7. 34(1H, d, J=1.5Hz),7.60-7.6 

4(1 H, m), 8. 23(1 H, brs), 8. 55(1 H, s), 13. 2(1 H, brs). 

MS(ESI)m/z:450[M+H]+; 

[ a ]D25=50. 4(C 1. 05, DMSO). 

oot 

1 1 IU±0 tf-^4^3 

[0499] 
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[^3] 

h°— 
% 2 0 d fi mn tf-

£? 
•#-Sf • 

2 (9 d tl 

i 7 , 3 0 1 2 . 1 Q 6 6 7 2 2 . 0 4 4. 0 3 5 8 
•" '2. 14. 6 4 6.05 3 6 8 2 3 . 3 8 3 . 8 0 1 0 0 

3 1 5 .. 3 0 5.79 2 2 9 2 3 , 8 2 3 . 7 3 1 8 
4 16. 56 5 . 3 5 1 1 1 0 2 9. 54 3 . 0 2 7 3 
o 19. 4 0 4 . 5 7 1 2 1 1 .13 0, 5 :8 2 . 9 2 5 :2 
6 2 1. 4 0 ( 4. 15 2 4 ! 

[0500] (^fifeffljl 2 0) 1,^-VDM P-4-{[(1S*,2R*,4S*)-4-p< h ̂ >-2-(1-p< 51 

JU-1 H- tf ̂  V~)\y~5->T JU) 0 P ̂  > TJIs] tf ^ *>}-N-( tf 'J $ *>* >-4-^ JU) 

[0501] [-fb138] 

[0502] (120a) (1S*, 2R*, 4S*)-4-{[tert-7"^Jls(V* ^JU) V 'J JU]tf ^>}-2-(1-p< ?-

;u-5—r ;u)->^ y —JU 
1-p< ^JUtf^ V-JU(2.13g, 25. 9mmoL)% n-7>,iU <J T 0 A (2. 69M^Ht > 

m%L ; 10. 3mL, 27. 7mmo L)% tert-^^K^TJIs) [(1 R% 3r% 5S*)-6-tf ̂  tf 

P[3.1.0]^Ht-3-^JUtf ̂ >>>^>(WO2012/21591 ; 5. 56g,25. 9mmoL) 

$.t/THF(150mL) l\ IWI4aC$ UTJxJ&RtfmmmZU?ZtlZ£V 
s LTmtc0 

1H-NMR(500MHz,CDCL3) 8 ppm:0.12(6H, s), 0. 92(9H, s), 1. 85-2. 02(3H, m), 2. 29-2 

. 34(1 H, m), 3.46-3. 50(1 H, m), 3. 92(3H, s), 4.10-4.13(1H,m),4. 52-4. 54(1 H,m), 

5. 90(1H, d, J=2. 0Hz), 7. 37(1H,d,J=1.5Hz). 

(120b) 4-{[(1S%2R%4S*)-4-{[tert-7>Myp<?lJUh>l>UU]tf ^>}-2-(1-

^U-1H- tf ̂  V -;U-5-^ P ̂  J U ] tf ^>} -N- (2,4- ̂  h 

^ > vM-2,5-y 7 ;utf p -N-(tf <j < v >-4->r JU) ̂  > -tf > xjiy * y y $ K 

^»iJ14b-e^L/cN-(2,4-yp< h^>^>y»-2,4,5- K 'J 7JUtf P-N-

(t1°>J <Vy-4—( M^y-tzyXJlsfcyy^ K(1.16g,2.64mmoL)N ^^J120a 
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Ltd 1S*, 2R*, 4S*) -4- {[ t e r t- JU ( V * ̂ )\s) V 'J JU] tf * *>}-2- (1 -

^JU-1H- tf ̂ x/—JU-5-^T)[/) V 0 P^ y J — JU(710mg, 2. 39mmo L)% TK^b 

h'J ^7A(63% ; 137mg, 3. 60mmoL)$.£/DMF(5. 0mL) ^MJIatC^t DT 

c: t iz& yN tiiEibi^Ki. 37g,80%)4lfetf -f jut L 

xmtco 
1H-NMR(500MHz,CDCL3) 8 ppm:0. 05(3H, s), 0. 07(3H, s), 0. 89(9H, s), 1. 81-1. 85(1 

H, m), 1. 90-1. 98(1 H, m), 2.17-2. 22(1 H, m), 2. 52-2. 58(1 H, m), 3. 76(3H, s), 3. 79( 

3H, s), 3. 88-3. 93(1 H, m), 3. 90(3H, s), 4.45-4.47(1H,m),4.51-4.55(1H,m), 5. 22 

(2H, s), 6. 02(1 H, d, J=2. 0Hz), 6.40-6.42(2H, m), 6.46(1 H, dd, J=6.4,11. 2Hz), 7. 

17-7. 20(2H, m), 7. 39(1H, d, J=1. 0Hz), 7. 76(1H,dd,J=6.8,10.3Hz),8.45(1H,d,J 

=6.4Hz), 8. 78(1H,s). 

(120c) N-(2,4-V * V^rV^yV)\y)-l,^-VDM P-4-{[(1S*, 2R*, 4S*)-4-

L K P ̂  -2- (1 - J U-1H- tf ̂  x/- J U-5—fj U) ̂  P ̂  J U ] tf ^ :>} -N-

120bTi^£ Ltc4- {[ (1 S*, 2R*, 4S*) -4- {[ te r t- JU (V * V 'J )l 

] tf ^>}-2-(1-p< ^;U-1 H-tf ̂  V-;U-5-^ ;U) P ̂  >^^U] tf }-N-(2 

,4-^p< V^rV^yV)\y)-l,^-VD M P-N-(tf <J < V y-4-J Jls)*yiz yx 

Jlsfcyy^ K(1.25g, 1.75mmol)&t)^ h ^ ̂ JUT7 ~ 0 A7JUtf 'J K(1. 

0M THF;#>S ; 5.24mL,5.25mmoL)0THF(8.0mL);#>S;&^-e30|^Ji^L/co R 

tZ 1 (10mL) 4 JD A TMlX(100mL) Tffl 

Wti~ K 'J 0 AT$£'Jt L tc0 MJ±)f 4 *> 'J tl 0 P V h ? =7 7 

^-{t^LyOU 'J F/ttS-JUllZAVfamLs ^ilE'fb'n ̂  (1.16g, 99%) 

4Hfetf -YJU£: LX%tc0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 92-2. 03(2H, m), 2. 33-2. 37(1H, m), 2. 59-2. 65(1H 

,m),3.77(3H,s),3.80(3H,s),3.90(3H,s),3.93-3.98(1H,m),4.56-4.59(2H,m), 

5. 22(1H, d, J=17.1Hz), 5. 26(1H, d, J=17.1 Hz), 6. 04(1 H, d, J=2. 0Hz), 6.40-6.42( 

2H, m), 6. 49(1 H, dd, J=6. 4,10. 7Hz), 7. 17-7. 20(2H, m), 7. 40(1 H, d, J=2. 0Hz), 7. 7 

5(1 H, dd, J=6.4, 9. 8Hz), 8.46(1 H, d, J=5. 9Hz), 8. 78(1 H, d, J=1. 0Hz). 
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(120d) N— (2,4-V * V*V<yV)\s)-2,$-VDM p-4-{[(1S*, 2R*, 4S*)-4-

120c-ei^ Lten-(2,4-V* b-^V^y VJU)-2, 5-V7JUtf • -4-{[( 

1S*, 2R*, 4S*)-4- L K • ̂  *>-2-(1 -* JU-1 H- ¥=? V-JU-5-^ M V 0 • ̂  

JU]tf ^>}-N-(L°'J $y>-4-^JU)^>-tz>7JU/lN>:P$ K(114mg, 0. 185mmo 

L)N fiSE^yp<fl;Kl7.9ju,L,0.189mmoL)N 7.KSHt:»- K 'J ^ A(63% ; 10. 5mg, 0. 2 

76mrnoL)&mHF(2.0mL)£ffll\ VTKfcJkZf&WMZfj? Z t 

^IIE^^(60.0mg,51%)4lfetf <)\sb LT%tz0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 90-1. 98(2H, m), 2. 36-2.40(1H, m), 2. 55-2. 60(1H 

, m), 3. 33(3H, s), 3. 76(3H, s), 3. 79(3H, s), 3. 79-3. 82(1 H, m), 3. 90(3H, s), 3. 97-

3. 98(1 H,m), 4. 51-4. 55(1 H, m), 5. 21 (1H, d, J=17. 8Hz), 5. 25(1 H, d, J=18.1Hz),6. 

05(1 H, s), 6. 39-6.42(2H, m), 6.46(1H, dd, J=6.4,11. 0Hz), 7.17-7.20(2H,m),7.4 

0(1 H, s), 7. 75(1 H, dd, J=6.4, 9. 8Hz), 8.46(1 H, d, J=5. 9Hz), 8. 78(1 H, s). 

(120e) 2,5-^7^ P-4-{[(1S*, 2R*, 4S*)-4-p< h ̂ >-2-(1-p< ̂ JU-1H-L°^ 
x/-;u-5—r;u)i>^p^>51>'U]tf^ri>}-N-(t0|j$^>-4— 
JU/1N>:P$ K 

120d-e§Ui£ Lten-(2,4-V* b-^V^y V)\A~2, 5-y 7JUtf • -4"{[( 

1 S*, 2R*, 4S*)-4-p< K V-2-0-* ^JU-1H-¥=? V~)\s~5->T M VOU^y^-)^ 

] tf ^ *>}-n-(bf 'J < V y-4—f JU) ̂  > -tz > X Jlsfc y T $ K (60. 0mg, 0. 0975mmo 

L)% h 'J Ji^JUVyyiQ. 10mL)% K 'J 7JUtf PiMtO. 0mL)&t)^^ PP^ 

>(1.0mL)£ffll\ tl§E 

^^(40.0mg,88%)41fe®fr^ LT%tea 

1H-NMR(500MHz,CDC t3) 8 ppm: 1. 90-1. 98(2H, m), 2. 37-2.41(1H, m), 2. 59-2. 63(1H 

,m),3.33(3H,s),3.77-3.81(1H,m),3.89(3H,s),3.99-4.00(1H,m),4.53-4.58(1 

H, m), 6. 08(1 H, s), 6. 56(1 H, dd, J=6.4,11. 0Hz), 7.13(1 H, brs), 7. 39(1 H, s), 7. 75 

(1H, dd, J=6.4,10. 0Hz), 8. 32(1 H, s),8. 61 (1H,s). 

MS(FAB)m/z:466[M+H]+. 
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[0503] (^fife0!J1 2 1 ) 2,^-VDM P-4-{[(1S*,2R*,4R*)-4-p< K ^>-2-(1-p< ?-

JU-1 H- tf ̂  V~)\y~5->T JU) 0 • ̂  > TJIs] tf ^ *>}-N-( tf <J < V >-4->T JU) 

[0504] [<fb139] 

[0505] (121a) (]S*,2R*,4R*)-4-{lten-y^)\s(V * 'J JU]tf **>}- 2-(1-p<51 

;u-5—r ;u)->^ y —JU 
l-^JUtf^ V-;K1.13g, 13. 8mmoL)% n~7°^JIs 'J ^ 0 A (2. 69M^Ht > 

; 5.47mL, 14. 7mmo L)% tert-7°TJIs(V* TJIs) [(1 R*, 3s*, 5S*)-6-tf lr+t tf 

*/<? P[3.1.0]^^Ht-3-^;Utf ̂ >>>^>(WO2012/21591 ; 2. 95g, 13.8mmol) 

&tfTHF (90mL) £ l\ ^MJ4atCig U T KfcJkZf&WMZ fi ? Z. t IZ £ V, 

(710mg, 11%) t LTmtc0 

1H-NMR(500MHz,CDCL3) 8 ppm:0. 06(3H, s), 0. 07(3H, s), 0. 89(9H, s), 1. 67-1. 73(1 

H, m), 1. 89-1. 93(1 H, m), 2. 02-2. 07(1H, m), 2.46-2. 52(1H,m),2.96-3.01(2H,m), 

3. 78(3H, s), 4. 37-4.45(2H, m), 6.11(1H, d, J=1. 5Hz), 7. 34(1H,s). 

(121b) 4-{[(1S%2R%4R*)-4-{[tert-7>Myp<?l,'Uh>l>UU]tf **>}-2-(1-

J U-1H- L° ̂  V - J U-5- ̂  ^ J U ] tf ^>} -N- (2,4- ̂  h 

^ > V;u)-2,5-y 7 ;utf p-N-(tf u $ v y-4-^ JU)^ >-tf > TJU* y y $ K 

^»iJ14b-e^L/cN-(2,4-yp< h^>^>y»-2,4,5- K 'J 7JUtf P-N-

(tf 'J <Vy-4—( JU)<<yizyXJl>ftyy< K(1.16g,2.64mmoL)N ^fite$iJ121a 

Lfc( 1 S*, 2R«, 4R*)-4-{[ter t-JU (V * ̂ JU) *> 'J JU] tf * *>}-2-(1 -

^JU-IH-tf^V — ;U-5—( )\s)v<7 U^y^ J — ;u(710mg,2. 39mmoL)N ^C^-fb 

^-KIJ^A(63%; 137mg,3.60mmoL)&t/DMF(5.0mL)£ffll\ ^MJIatC^t DT 

9 d t iz J; y N HIB'fb'n^O. 52g, 89%) 41fetf -f JU£: L 

T?#fc„ 
1H-NMR(500MHz,CDCL3) 8 ppm:0. 09(6H, s), 0. 91(9H, s), 1. 84-1.90(1H,m),2.04-2 
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. 10(1 H, m), 2. 22-2. 27(1 H, m), 2. 53-2. 58(1H, m), 3.44-3.49(1H,m),3.76(3H,s), 

3. 79(3H, s), 3. 85(3H, s), 4.49-4. 54(1H, m), 4. 69-4. 73(1H, m), 5. 21(1H, d, J=17. 

1Hz), 5. 25(1H, d, J=17.1Hz),6.16(1 H, d, J=2. 0Hz), 6.40-6.42(2H, m), 6.48(1 H, d 

d, J=5. 9,10. 7Hz), 7.16(1 H, dd, J=1. 5, 5. 9Hz), 7. 20(1H, d, J=8. 3Hz), 7.40(1H, d, 

J=2. 0Hz), 7. 76(1 H, dd, J=6. 8,10. 3Hz), 8.45(1 H, d, J=5. 9Hz), 8. 78(1 H, d, J=1. 0H 

z). 

(121c) N-(2,4-V * V^rV^yV)\y)-l,^-VDM P-4-{[(1S*, 2R*, 4R*)-4-

L K • ̂  -2- (1 - J U-1H- tf ̂  x/- J U-5—fj U) ̂  P ̂  J U ] tf ^ :>} -N-

121 Ltc4- {[ (1 S*, 2R*, 4R*) -4- {[ te r t- JU (V * V 'J )l 

] tf ^>}-2-(1-p< ^;U-1 H-tf ̂  V-;U-5-^ ;U) ^ >^^U] tf }-N-(2 

,4-^p< V^rV^yV)\y)-l,^-VD M P-N-(tf <J < V y-4-J Jls)*yiz yx 

Jlsfcyy^ K(1. 39g, 1. 94mmoL)% 7 K =j ^JUT7 y=E — 0 A 7JUtf 'J KO.0M 

THF;#>S ; 5.82mL,5.82mmol)&mHF(8.0mL)£ffll\ ^MJ120ctCig ISZK 

9 c: t iz j; y N mmt&yti (1.72g, 99%) ^nfetf 
mtco 
1H-NMR(500MHz,CDCL3) 8 ppm: 1. 96-2. 07(2H, m), 2.48-2. 53(1H, m), 2. 59-2. 62(1H 

,m),3.43-3.46(1H,m),3.76(3H,s),3.80(3H,s),3.86(3H,s),4.57-4.58(1H,m), 

4. 85-4. 88(1 H, m), 5. 22(2H, s), 6. 22(1 H, d, J=2. 0Hz), 6. 38-6.42(2H, m), 6. 77-6. 

81 (1H, m), 7.13-7.18(2H, m), 7. 35-7. 36(1 H, m), 7. 69-7. 72(1H, m), 8.43-8.45(1H 

, m), 8. 77(1H, s). 

(121 d) N-(2,4-V * h^>^>y,»u)-2,5-y7,iutf p-4-{[(1S^2R*,4R*)-4-

;>< K^r^^-d-^^^u-iH-tf^V—;u-5-^;u)^^p^>51>'U]tf**>}-N-( 

121 cxm& Lten-(2,4-V* b-^V^y VJ\A~2, 5-*>*7 JUtf • -4-{[( 

1S*, 2R«, 4R*)-4-L K • **>-2-(1-* JU-1 H- tf =? V-JU-5->C MVOU^y^-

JU]tf ^T$/}-N-(tf 'J < V y-4-'r M^yifyx^^yy $ K(120mg,0. 199mmo 

0, m$V*3LM]8.8tJLL,Q.mmmol), 7K^b^-K'J ^7 A(63% ; 11.1mg, 0. 2 
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91 mmo L) & tfTHF (2. 0mL) 4 B 1 alzm U T fi 

^IIE^^(65.0mg,53%)41fetf <)\sb LT?#fc0 

1H-NMR(400MHz,CDC l3) 5 ppm: 1. 87-1. 95(1 H, m), 2. 05-2. 12(1H,m),2.31-2.38(1H 

, m), 2. 60-2. 68(1H, m), 3. 35(3H, s), 3.46-3. 53(1H,m),3.77(3H,s),3.80(3H,s), 

3. 86(3H, s), 4. 05-4.14(1 H, m), 4. 66-4. 71 (1H, m), 5. 21 (1H, d, J=16. 8Hz), 5. 25(1 

H, d, J=16. 8Hz), 6.15(1 H, d, J=2. 0Hz), 6.40-6.42(2H, m), 6. 51 (1H, dd, J=6. 3,11. 

0Hz), 7.16(1 H, dd, J=1. 2,7. 0Hz), 7. 20(1 H, d, J=8. 6Hz), 7.41 (1H, d, J=2. 0Hz), 7. 

76(1 H, dd, J=6. 3, 9. 8Hz), 8.46(1 H, d, J=5. 9Hz), 8. 78(1 H, d, J=1.1 Hz). 

(121 e) 2, 5-Vyjly^ • —4— {[(1S*, 2R*, 4R*)-4-p< h ̂ >-2-(1-p< ̂ JU-1H-¥=? 

x/-;u-5—r;u)i>^p^>51>'U]tf^ri>}-N-(t0|j$^>-4—r;u)^>-tf>x 

K 

121 dxm^. Lten-(2,4-V* b-^V^y VJU)-2, 5-V7M • -4-{[( 

1S*, 2R*, 4R*)-4-p< h *>-2-(1-* ^JU-1 H-¥=? V~)\s~5->T M VOU^y^-)^ 

]tf ̂ >}-N-(L°'J $^-4-^JU)^>-tz>7JU/lN>:P$ K(65. 0mg, 0.106mmoL 

)N h 'J Ji^JUVyyiQ. 10mL)% K 'J PiMtO. 0mL)&t)^^ UU*$> 

>(1.0mL)£ffll\ tl§E 

^^(40.0mg,8U)41fe®fr^ LT%tza 

1H-NMR(500MHz,CDCl3) 8 ppm: 1. 87-1. 93(1 H, m), 2. 05-2.11(1H, m), 2. 33-2. 38(1H 

,m),2.61-2.67(1H,m),3.35(3H,s),3.42-3.48(1H,m),3.84(3H,s),4.05-4.10(1 

H, m), 4. 68-4. 72(1H,m),6.15(1 H, s), 6. 58(1 H, dd, J=6.4,11. 2Hz), 7.17(1 H, brs) 

, 7. 39(1 H, d, J=2. 0Hz), 7. 74(1 H, dd, J=6. 8,10. 3Hz), 8. 35(1 H, brs), 8. 67(1 H, brs 

). 

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

[0506] (^fifefflj 1 2 2 ) 5-^PP-2-7;Utf P-4-{[(1S, 2R)-2-(1-p< ^JU-1H-L°^ 

V—;u-5—r )\y)v<p n^vMJr ^>}-N-( kf'j $ v y-4-'(j\s)s<y ifyx 

Ji/Tisyy^ K 

[0507] 
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[<ft140] 

[0508] (122a) (1S, 2R)-2-(1-p< ̂ JU-1H-tf^ V~)\y~b—( J\y) V J -JU 

^»J4a-e^L/c(1S% 2R*)-2-(1-p<^U-1H-tf^V-JU-5-^JUh>?P 

^^r+fy—CHIRALPAK "tzJU ; J-)\s ; 9:1 

KC<£1'J71D^tlJU mLrmtc0 

[ a ]D25=33. 3(C 0.916, MeOH). 

(122b) 5-^7 • P-N-(2,4-V * K ^>^>yjU)-2-7JUtf P-4-{[(1S, 2R)-2-

(1 - )U-1H- tf =7 V~)U-5- -f JU) *> 0 • ̂  ̂  *>)U] tf ^ *>}-N - (tf 'J < V >-4 

(JU)s<>-tz>ZJU7ls>7< K 

• P-N-(2,4-yp< V^rV^yVM-l^-VDM 

P-N-(tf'J $^>-4—<)[/)s<y if y X)\y7^y T7 $ K(0. 60g, 1. 32mmoL)N 

m 122a L (1S, 2R) -2- (1 - ^JU-1H- tf ̂  V- JU-5->C JU) *> ? • /s^+t 

y-;u(0.19g, 1.05mmol)N 7kMiki~ K 'J ^ A(63% ; 0. 050g, 1. 32mmoL)% DMF(6 

. 6mL)S.t/7K(0. 020mL)£ffll\ ^fifeWalCig Z t 

J£§B<b^$l(0. 371 g, 50)0 LT%tz0 

(122c) 5-^7 p p-2-7JUtf P-4-{[(1S,2R)-2-(1-p< ̂ JU-1 H- tf =? V~JU-5-

-()\s)VOU^* VM tf *>} -N- (tf 'J $ y >-4—r JU) ̂  > -tz > 7JU jfc > T7 $ 

K 

^MJ122b-e^3t L^C5-^7 p p-N-(2,4-V * h ̂ -V^yV M-2-y M P-

4— {[ (1S, 2R) —2— (1 - -^JU-IH-tf ̂  x/—JU-5-^f )\AVO U^^rV =*rV}-N 

-(tf U $y>-4-^JU)^>-tz>7JU/lN>:P$ K(0.371g,0. 602mmoL)&t/ h 'J 

x^;Ui>^>(0.48mL,3. 01mmoL)®y^7 PPp< ^ >(6. 0mL);#^^^;^-e K 'J 

7JUtf PMI(0.60mL)4iPA^ L/c0 L 

s*6£s> 'J 7P7 h^77 -f — (Bft&l^JU/* ̂  y-;U;6:1)tC 
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£ y mmtzztiz^ y(0.28g, 99%) LTmtc0 

[ a ]D25=2. 28(C 1. 05, DMSO). 

IPIE'fb'n *$] (300mg, 0. 644mmo L) Oi®fifiK3. 0mL)®>S&£20$m$tiI3fc 

TlZfeftLtzo J5J&5§&K^*^>(5.0mL)£jbn*N MM 

& £ 3 U 3® ^^ > ̂ SfeSTr £ CI £ K J: y tllElbl^] (290m 

g,97JQ£tte^H 1 £ LT?#fc0 

i o o 2&±<D£-?*$k4iz^t 

o 

[0509] [H4] 

t°-2 
#^§- 2 B d Ii mm mm 

tf — 
& 2 £) d lit && 

i 9 , 9 8 8 . 8 6 1 9 7 2 1. 16 4. 2 0 1 9 
2 14. 24 6.21 1 0 0 8 2 1. 4 6 4, 14 3 9 
3 17. 98 4.9 3 1 7 9 2 4. 34 3 . 6 5 2 1 
4 1 9 , 8 0 4. 5 3 1 2 1 0 2 5 . 6 4 3.47 1 6 
5 2 0. 0 6 4. 4 2 ' 5 2 1 1 2 7. 10 3 . 2 9 1 7 
6 2 0 . 7 6 4. 2 8 1 3 

[0510] 3 b tC^IIE'fb-^^ (300mg, 0. 644mmo L) <? UU * 9 y / * 9 J ~)\y)u;"• )# 

&(10:1,4.0mL)K?§fl?;*t!\ d©&& £)!!&§ L/C0 jflfolglzSK's*-? >(5. 0m 

L)£iJPAs ^ Lfc0 3ii L/c 

^> -C2fc&-r £ CI £ K J: y tllElblir^ (295mg, 98%) £2 £ 

LTt#/c0 

1 o 0^ oj^±0t°-?£^5^-t 

o 

[0511] [^5] 

ta— 
2 0 d It 

r**** 
ISM 
3411 2 2 0 d IB ftw ; 

1 9 . 0 2 9.80 5 5 6 2 0 . 0 0 4. 4 4 3 2 
2 14. 8 2 5. 9 7 100 7 20. 5 2 4. 3 2 6 4 
3 15. 2 2 5 . 8 2 3 0 8 2 2. 26 3 . 9 9 3 6 
4 17. 76 4. 9 9 3 4 9 2 3. 32 3 . 8 1 9 8 
5 19. 30 4. 6 0 6 6 
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[0512] 1 2 3 ) (1S, 2R)-2-(1-p< ̂ JU-IH-tf^x/—JU-5-^f )[/)W P^^r 

+t S~)l> 

[0513] [<b141] 

[0514] (123a) 1-(1-* ̂ JU-1H-L°^ V-JU-5-^ JU) ̂  J-Jls 

1-*3LJl>£oyy-)l>(6.0g,73.1moL)Rm,N,N' , N' -7 K =7 * ̂ )\y^ b 

> V T $ > (10. 96mL, 73.1 mmo L) 0 THF (125mL) tC-78°C T 7^)[/ >J 0 A (2 

.69U^*-V->mfc ; 31.8mL,85.5mmoL)^JpA/co J5*fr;§&£-78,C-e30#ig# 

^ >(9.06mL,87.7mmoL)^JpA, ^^150#^^ L/c0 J5 

(500mL) £ Jp A TMix(250mL) #$Jf £ 

h 'J 0 A L tco MJ±)f ls^ 01®$] £ *> 'J ^ ̂ 1/ ? P V K ? =7 7 < 

; 3:2)lZ£VmmLs ^IIE^t(11.32g,86%)^te 
fetf -YJU£: LTt#/c0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 60-1. 84(8H, m), 1. 99-2. 01(2H, m), 4. 05(3H, s), 6 

. 08(1 H, d, J=2. 0Hz), 7. 32(1 H, d, J=1. 5Hz). 

(123b) 5-(*>? V~)\s 

^»lJ123a"e^ Ltc 1 - (1 - * ̂ ;U-1 H- V~)l~5->T Jl/) ? P^ 

—JU(11. 32g, 62. 8mmoL)% p- hJUi>I£—7X^^(17. 9g, 94.1mmoL)$. 

tf hJUx>(100ml_)£ffll\ ZtlZ 

<ty, ^IIE^t(8.89g,87%)^tefe^^;u(>: UTt#/c0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 66-1. 78(4H, m), 2.19-2. 28(4H, m), 3. 85(3H, s), 5 

.86-5.88(1H,m),6.08(1H,d,J=1.5Hz),7.40(1H,d,J=2.0Hz). 

(123c) (1S,2S)-1-(1-p<5l>'U-1H-t0^ V-)\s-b-4 )\s)W P^Ht>-1,2-

— )l> 

^»J123b-e^L/c5-(^^P^^Ht-1-x>-1-^;U)-1-p<5l;U-1H-t0^ 

SJ — JU(2. 66g, 16.4mmoL)% >T7 $ K(1. 56g, 16.4mmoL)% \-~7$ 
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*—)[/( 20mL)% 7K(20mL)^.t/AD-mixa (ALdrichtt ; 23. 0g)£:^|l\ ^ijfe#!J102 
alzmVTKfcJkZf&WMZfj? Z t IZ J; y N ^IlE-fb-n $ (3. 22g, 99%) 

LTt#/c„ 
1 H-NMR(400MHz,CDCL3) 8 ppm: 1. 29-1. 89(6H, m), 2. 09-2. 09(1H, m), 2.16-2. 22(1H 

,m),4.05-4.10(1H,m),4.07(3H,s),4.80(1H,brs),6.08(1H,d,J=2.0Hz),7.39(1 

H, d,J=2.0Hz). 

(123d) 1-p<5l>'U-5-[(1S,6S)-7-tf P[4.1.0]^7° K-1—T>»U]-1 H-

^»J123c-e^L/c(1S,2S)-1-(1-p<5l;U-1H-t0^V-;U-5-^;U)^^P 

^^Ht>-1,2-ytf-;U(423mg,2.15mmoL)N tfJU KMI h >J * ̂ K0. 688mL, 5 

.38mmoL)% p- hJUi > >!£(20. 5mg, 0.11mmoL)% VO P P * $ >(6. 0mL 

)N 7iz K — h 'J JU(6. 0mL)% JMb 'J A(466mg, 5. 38mmoL)% Tiz^JUy' U 

$ K(0. 398mL, 5. 38mmoL)% * $ J — JU(6. 0mL)$.t/j^ji£2j 'J 0 A(743mg, 5. 38m 

ztiz^v, tiiEib 
^$l(180mg,47%)£?#fc„ 
1 H-NMR(400MHz,CDC L3) 8 ppm: 1. 29-1. 61 (4H, m), 1. 96-2. 24(1H,m),3.27-3.29(1H 

, m), 3. 92(3H, s), 4. 80(1H, brs), 6.13(1H, d, J=1. 6Hz),7.36(1H,d,J=1.6Hz). 

(123e) (1S,2R)-2-(1-p<5l>'U-1H-t0^ V-JU-5-^ JU) ̂  U^*VJ~)\s 

^»J123dLtc 1 "P< ?JU-5-[ (1S, 6S)-7-tf *+t W 0 P [4.1. 0]^ 7° 

S-1--Y JU]-1H-x/—JU(0. 21 g, 1.17mmoL)% y % — — y *r)[/(2. 0g)J&Zfy( 

V 7°P/^y -M5. 9mL)£ffll\ ^MJ102ctC^ £ 

^ tc<fc y % (0.060g, 28%) *mtz0 

[0515] (^fife0!J1 2 4) 2-7JUtf P-4-{[(1S, 2R)-2-(1-p< ^JU-1H-L°^ V-JU-5-

-r;U)i>^P^>51>'U]tf^ri>}-N-(t0|J$y>-4—f J U) ̂  > -tz > 7J U * > T7 $ 

K 

[0516] 



WO 2013/118854 263 PCT/JP2013/052985 

[<ft142] 

i \) 

[0517] (124a) (1S, 2R)-2-(1-p< ̂ JU-1H-tf^ V-)\s-b-4 )\s)V J -)\s 

^»J8a-e^L/c(1S% 2R*)-2-(1-p<^U-1H-tf^V-JU-5-^JUh>?P 

y-JU£CHIRALPAK -tzJIs ; ^^T+f>/x^ J-Jis ; 8:2 

Lxmtzo 
[ oc ]D25=59. 0(C 0. 30, MeOH). 

(124b) N-(2,4-V * V^rV^yVM-l-DM P-4-{[(1S, 2R)-2-(1-p< ^JU 

-1H- tf ̂  V~)\y~5->T JU) i/<7w< y TJIs]tf ̂  *>}-N-( tf 'J $ *>* >-4-^ JU)^ 

>-tz >TJU/1N>:P$ K 

^MJ29a-e^jt LtzN-(2,4-^ K ^>^>y»-2,4-*>* 7 JUtf P-N-( tf 

'J $ Vy-4-^f JU)s<yizyXJU7^yy< K(191mg,0.45mmol)N ^MJ124a"e 

L tz (1 s, 2R)-2-(1 -^)U-1H- tf =7 V—)U-5--fJU) *> 0 P ̂  > $ J ~JU(6 

8mg, 0. 38mmo L)% TK^b^ K 'J 0 A (63% ; 28. 7mg, 0. 75mmo L)S.t/DMF (2. 0mL) 

J£§E<b^$l(198m 

g,93)0£&fetf >HU£ LTt#/c0 

(124c) 2-7JUtf P-4-{[(1S,2R)-2-(1-p<5l>'U-1H-tf^V->iU-5-^>iU)^^ 

p ̂  > ̂ JU] tf ^ is}-N-(tf 'J $ is y-4-'r JU) s< y if y TJU ft y y $ K 

124b-e^jt L fcN-(2,4-^p< h ^ >^JU)-2-7 JUtf P-4-{[(1S, 2 

R)-2-(1-p<5l>'U-1H-tf^V->iU-5-^>iU)^^P^>5l>'U]tf ^>}-N-(tf 'J $ 

^>-4—r;U)^>-tz>X>'U/lN>77$ K(8. 35g, 14. 7mmoL)S.t/ h 'J Ji^JUVy 

>(11.75mL,73. 6mmoL)®y^PPp<^>(147mL);#^^^^"e K 'J 7JUtf Pl^ 

II(14.7mL)^JpA, J5J&5§&£10^£#Lfc„ B^WZV 

'J Jotfju? P7 h ̂ 7-f -(Mtx^uMcJ; HIEfb^Sr&fe 

LTt#/co 3 0*1 lElb^©^^>/^ P PP< ^ >;Fb 
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1 Lfc0 3ii 
fc&s 40,C-e24^^^f ZZtlZ&V mmt'Sty (5. 95g, 97%) t 
LTt#/c0 

[ a ]D25=59. 7 (c 1. 01, DMSO). 

1 0 0 t 

Lfc1§'£<Dffitt&&2 41U±(Dtf-?%m6lZ^To 

[0518] [^6] 

tf-
p 

#-sj-
2 6 d.ffi 

tf-
2 e d It mm 

1 7 . 18 12. 30 2 4 7 18. 08 4 . 9 0 5 5 
2 9,32 9 . 4 8 3 1 8 18. 94 4 . 6 8 5 6 
3 11. 9 4 7 . 4. 1 2 5 9 2 0. 26 4 . 3 8 6 2 
4 14. 60 6 . 0 6 1 0 0 1 0 2 1. 18 4. 19 7 6 
5 15. 60 5 , 6 8 5 8 1 1 2 4. 78 3 . 5 9 4 1 
6 1 5 . 9 8 5 . 5 4 5 7 

[0519] (^fife0!J1 2 5) 4-{[(1S*,2R*)-5,5-y7JUtf P-2-(1-p< ̂ JU-1H-L°^ V-

)U-5—f JU) V 0 • ̂  V)U] tf V} -2- 7)U tf • -5- * 51)U-N-(1, 3,4-^ 7 V 

7V-)\s-2-

[0520] [<fb143] 

O p 
ij > 

H 

[0521] (125a) N-(2,4-^p< 

f7^7V-JU-2-

N-(2,4-V * 

-2,4-V7M n-b-*^)\s-U-0,3,4-

: K 

-1,3,4-^- T V T sJ-)\y-2-T $ > (WO20100794 

43 ; 1. 00g,3. 98mmoL)% 'Jf^A^(h K(1.0M THF;# 

fa ; 4. 78mL, 4. 78mmo L)% 2,4~V7)\s^ n-b-* ̂ J^yiiy X)\sfc—)\s<7 • 'J 

K(WO2010079443 ; 0. 989g, 4. 36mmo L)&mHF(20mL) l\ ̂ fife$iJ86a^i; 

ZtlZ^V, iI§Bfc^$l(1.16g, 66)0 

TXt LZmtco 
1H-NMR(500MHz,CDCL3) 8 ppm:2. 23(3H, s), 3. 71 (3H, s), 3. 75(3H, s), 5. 30(2H, s), 
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6. 29(1 H, d, J=2. 0Hz), 6. 36(1 H, dd, J=2.4,8. 3Hz), 6. 83(1 H, t, J=9. 3Hz), 7. 24(1 H 

, d, J=8. 3Hz), 7. 62(1H, t, J=7.8Hz),8.80(1H,s). 

(125b) 4-{[(1S*,2R*)-5,5-y7JUtf P^-a-^JU-IH-tf^ V-JU-5-^JU) 

:> 0 • ̂  =¥ */ JU] tf ^ } -N- (2,4- V * h *> •^ > V JU) -2- 7 JUtf • -5- * ̂ )U 

-N- (1,3,4-51 T7 V 7 V-;i/-2->C JU) ̂  > "tz > 7JU* > T7 $ K 

12baUm^ L /cN-(2,4-*>* K * > V)i>) -2,4-*>* 7 JUtf • -5-* 

^JU-N-O, 3,4-51 T7y T7 x/-JU-2—f JU)^ >"tz >7JU* > T7 $ K(205mg,0.46 

4mmoL)N ^MJ47b-e^jt Ltd 1 S*, 2R*)-5, 5-V7JUtf • -2-(1 -^JU-1H-tf 

y V—JU-5-^f)[/) + —JU(1 00mg, 0.462mmo L)% 7kMiki~ K 'J 0 A 

(63% ; 26. 1mg, 0. 696mmoL)% DMF(2. 0mL)&£/7.K(0. 013mL) ^MWalZ 

mLTKifoRmmmzfi? 8mg,27 
-Y JU£: LX%tc0 

1H-NMR(500MHz,CDC t3) 8 ppm: 1. 89-2.11 (4H, m), 1. 97(3H, s), 2. 29-2. 36(1H, m), 2 

.68-2.74(1H,m),3.07-3.12(1H,m),3.68(3H,s),3.74(3H,s),3.89(3H,s),4.36( 

1H, dt, J=4.4,10. 7Hz), 5. 24(1 H, d, J=15. 6Hz), 5. 29(1 H, d, J=14. 6Hz), 6. 05(1 H, d 

, J=2. 0Hz), 6. 27(1 H, d, J=2.4Hz), 6. 33-6. 38(2H, m), 7. 22(1 H, d, J=8. 3Hz), 7. 39( 

1H, d, J=1. 5Hz), 7.47(1 H, d, J=7. 3Hz), 8. 77(1 H, s). 

(125c) 4-{[(1S*,2R*)-5,5-y7JUtf P-2-(1-p< ̂ JU-1H-tf ̂  V-JU-5-^ JU) 

:> 0 • ̂  )U] tf } -2- 7)U tf • -5- * )U-N-(1, 3,4-^ 7 V 7 V~) U-2-

125b-e^jt L/c4-{[(1S*, 2R*)-5, 5-V7)ltf • •-2-(1 -^JU-1H- tf =? 

V—)u-5-'rJu) o • ̂  Ju] tf *>} - N- (2,4- * v ^ > *j JU) -2- 7 
J U tf • -5- J U-N- (1,3,4- T7 V 7 V-) u-2- -f J u) ̂  > -tz > xJ U Jtfx > T7 $ K 

(78. 8mg, 0.124mmoL)% h 'J x^U^7 >(0. 20mL)% K 'J 7 JUtf • 1^11(2. 0mL) 

p p* * >(2. 0mL)£ffll\ ^WiJIbtC^ 

^§B<b^$l(48.6mg,81)Q£tte@<*£ %tz0 

1H-NMR(500MHz,CD30D) 8 ppm: 1. 87-2. 23(5H, m), 2. 02(3H,s),2.65-2.70(1H,m),3 

. 33-3. 37(1 H, m), 3. 85(3H, s), 4. 60(1 H, dt, J=4.4,10. 7Hz), 6. 20(1 H, d, J=2. 0Hz) 
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, 6. 64(1 H, d, J=11. 7Hz), 7. 33(1 H, d, J=2. 0Hz), 7. 56(1 H, d, J=7. 8Hz), 8. 52(1 H, s) 

MS(ESI)m/z:488[M+H]+. 

[0522] (^fifeffljl 2 6) 4-{[(1S*,2R*)-4,4-y7JUtf P-2-(1-p< ̂ JU-1H-L°^ V-

)\s)W -2-7 ^)\y-n-( tf'j $ Vy-4-

[0523] [<fb144] 

ki H 

[0524] (126a) 4-{[(1S*, 2R*)-4,4-V7JUtf P-2-(1-* ̂ JU-1H- V-JU-5-^ JU) 

*> £ • /s ̂  *>)U] tf V} -N- (2,4- V * h *> •^ > V)U) -2- 7)Utf • -5- )U 

^MJ43a-e^jt L fcN-(2,4-*>** S *S/'O ̂ JU) -2,4-*>* 7 JUtf • -5-p< 

;U-N-( bf'J $ Vy-4-'r ;U)^>-tz>X>'U/lN>77$ K(193mg, 0.44mmoL)N 

$J88g^§^a: L7c(1S*, 2R*)-4,4-^/7^ P-2-(1-^ ̂ JU-IH-b:0^x/—JU-5-^f 

JU):>^ J —JU(80. 0mg, 0. 37mmoL)% 7kMiti~ K 'J 0 A(63% ; 28. 2mg, 

0. 74mmoL)$.£/DMF(1. 0mL) CI 

mzik^m.<dmg,34%)%m&mwt Lxmtc0 
1H-NMR(400MHz, CDCL3) 8 ppm: 1. 87-2.48(6H, m), 2. 04(3H, s), 3. 38-3.45(1 H, m), 3 

.76(3H,s),3.78(3H,s),3.90(3H,s),4.23(1H,dt,J=3.1,10.6Hz),5.23(2H,s),6 

. 03(1 H, d, J=2. 0Hz), 6. 34(1 H, d, J=11. 7Hz), 6. 38-6.41 (2H, m), 7.19(1H, d, J=8. 6 

Hz), 7. 24-7. 26(1 H, m), 7. 38(1 H, d, J=2. 0Hz), 7. 69(1 H, d, J=8. 2Hz), 8.43(1 H, d, J 

=6. 3Hz), 8. 76(1H, d, J=0.8Hz). 

(126b) 4-{[(1S*,2R*)-4,4-y7JUtf P-2-(1-p< ̂ JU-1H-L°^ V-JU-5-^ JU) 

vo *rV)-i-7M p-5-p< ̂ )\y-n-( tf'j $ vy-4-'r JU)^> 

-tfyxji/fcyy^ K 
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1Ltc4-{[ (1 S*, 2R*)-4,4-V 7 JUtf • •-2-(1 -^JU-1H- tf ̂  

V—)U-5—r JU) *> £ • /S ̂  V)U] tf *>} - N- (2,4- ̂  * K *> •^ > V)U) -2- 7 

JUtf • -5-p< f1 JU-N-( tf 'J $ ̂  >-4-^ ;u) ̂  > -tz > X;U/1"N > T7 $ K (80. 0mg, 0. 

13mmoL)% K 'J x^JU^ ̂  > (0.10mL)% K 'J 7JUtf PM£(1. 0mL)%.tfV0 • 

• *x 1.0mL)%IN, mzmcTKfcjkzf&wm 
s ^§E<b^$l(61.0mg,99)0£tte@<*£ UTt#/c0 

1H-NMR(400MHz,CDCL3) 8 ppm: 1. 83-2.45(6H, m), 2. 06(3H, s), 3. 38-3.45(1H, m), 3 

. 89(3H, s), 4. 24(1 H, dt, J=3. 5, 9.4Hz), 6. 04(1 H, d, J=2. 0Hz), 6. 39(1 H, d, J=12.1 

Hz), 7.19-7. 21 (1H, m), 7. 38(1 H, d, J=2. 0Hz), 7. 70(1 H, d, J=8. 2Hz), 8.41 (1H, d, J 

=5. 9Hz), 8. 80(1H,s). 

MS(ESI)m/z:482[M+H]+. 

[0525] (^fife0!J1 2 7) 4-{[(1S*,2R*)-5,5-y7;Utf P-2-(1H-tf^V-;U-4-^>iU 

)V0 P^^r^UM ̂ >}-2-7JUtf P-5-p< ^JU-N-t tf 'J < Vy-4-4 ;U)^> 

-tfK 

[0526] [<fb145] 

[0527] (127a) 4-({(1S*, 2R*)-5, b-V7JUtf P-2-[1-(^ K ^ t K P-2H- tf ̂  >-2-^ 

JU) -1H- tf =7 V—)U-4- >T )U] :> 0 P ̂  =¥ V JU} tf ^ V) - N- (2,4- V * K ^ V-^ > 

^;U)-2-7>'UtfP-5-p<51>'U-N-(tflJ$^>-4-^>;U)^>-tz>X>'U/lN>77$K 

^MJ43a-e^jt L ten-(2,4-V* V)\y)-2,4-V7 JUtf U-b-*^~ 

;U-N-(tf 'J <Vy-4—fJl.)s<yizyXJU^yT< K(0.22g,0. 50mmoL)N 

^iJ103ce^ L/c(1S% 2R*)-5, 5-V 7 JUtf P-2-[1-(TL K =i \1 KP-2H-tf =y y-

2—r ;U)-1H-tf^x/—;U-4—r ;u]i>^ p^^r+f y —;u(0. 12g, 0.42mmoL)N 7K^ 

iti- K >J 0 A(63% ; 25mg, 0. 63mmoL)% DMF(6. 0mL)&t/7.K(0. 0075mL) 

ztiz^v, tiiE^ta22g,76%) 

H 



WO 2013/118854 268 PCT/JP2013/052985 

zm&mwt Lxmtco 
1H-NMR(500MHz,CDCL3) 8 ppm: 1. 58-1. 67(3H, m), 1. 88-2. 03(6H, m), 2.15(3H, s), 2 

. 15-2.17(1H, m), 2. 23-2. 27(1H, m), 2. 63-2. 68(1H, m), 2. 93-2. 98(1H, m), 3. 62-3 

. 67(1H, m), 3. 76(3H, s), 3. 79(3H, s), 3. 97-4. 00(1H, m), 4. 21-4. 26(1H, m), 5. 25( 

2H, s), 5. 25-5. 29(1 H, m), 6. 38-6.41 (3H, m), 7.19(1 H, d, J=8. 3Hz), 7. 26-7. 27(1 H 

, m), 7.41-7.42(2H, m), 7. 71 (1H, d, J=8. 3Hz), 8.43(1 H, d, J=5. 9Hz), 8. 77(1 H, s). 

(127b) 4-{[(1S*,2R*)-5,5-y7JUtf P-2-(1H-tf^ V-JU-4-^JU)^ P^s 

2-7 Jlsj U-5-* 'J f JU)^>-tz>7JU 

fry7$ K 

^WiJ127a-e^L/c4-({(1S*,2R*)-5,5-y7;Utf P-2-[1-(TL hybl KP-

2H- tf =7 y-2--f JU)•-1H- tf =7 V~J1/-4--f )U]0 P^)U} tf * )•-N-(2,4-

V* V*y<y V)\y)-2-7 JUtf P-5-* ̂ JU-N-(tf <J < V>-4->T JU)^>"tz > 

7JU/1N>:P$ K(0.20g,0.28mmoL)N K 'J =7 y (0. 20mL)% h 'J 7JUtf 

PM(2. 0mL), i/^PP^^>(2. 0mL)^t5p<^y—JU(2. 0mL)£JBl\ 

^ij22ctcig 1 ig, 85%) £ 

LTt#/co 
1H-NMR(500MHz,DMS0-d6) 8 ppm: 1. 74-1. 83(1 H, m), 1. 99-2.18(4H, m), 2. 07(3H, s) 

, 2. 50-2. 55(1 H, m), 2. 98-3. 03(1 H, m), 4. 60(1 H, dt, J=4.4, 9. 8Hz), 6. 90(1 H, d, J= 

12. 7Hz), 7. 00(1 H, brs), 7. 51 (2H, s), 7. 64(1H, d, J=8. 8Hz), 8. 31(1H, brs),8.58( 

1H,s). 

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

[0528] (^»IJ1 2 8) 2-7JUtf P-4-{[(1R, 2S)-2-(1-p< ^JU-1H-tf ̂  V-JU-5-

-f )\s)v<7 ^>}-N-(tf 'j < Vy-4--r j\s)s<yizyxji>fcy7< 

K 

[0529] [<ft146] 
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[0530] (128a) (1R,2S)-2-(1-* ^JU-1H-L°^ V-JU-5-^ JU) ̂  7-JU 

^»J8a-e^L/c(1S% 2R*)-2-(1-p<^U-1H-L0^V-jU-5-^JUh>?P 

y-JU£CHIRALPAK izJIy ; >/x^ y-;U ; 8:2 

)tcofc uu. Lrmtc0 

[ a ]D25=-53. 3(C 0. 35, MeOH). 

(128b) N-(2,4-V * V^rV^yVM-l-DM P-4-{[(1R, 2S)-2-(1-p< 

-1H- bf ̂  V~)\y~5->T JU) *> ? P ̂  > TJIs] tf ^ *>}-N-( tf 'J $ *>* >-4-^ JU) ̂  

>-tz K 

^IMJ29a-e^3t L/cN-(2,4-^p< K ^>^>y»-2,4-*>* 7 JUtf P-N-( tf 

'J $ Vy-4-^f M^yiz'yZJl/Tfcyy^ K(421mg, 1.00mmot)N ^MJ128a"e 

£i&Ltc( 1R, 2S)-2-a-*^JU-1H-t°yV-Jly-5—f)\y)V^U^y^y-J\ya 

50mg, 0. 83mmo L)% 7kMiti~ K 'J 0 A (63% ; 63.4mg, 1. 66mmo L)S.t/DMF (2. 0mL) 

tl§Eltl=rt](15 

0mg,32LTt#/c0 

(128c) 2-7;Utf P-4-{[(1R,2S)-2-(1-p<5l>'U-1H-t0^V->iU-5-^>iU)^^ 

P ̂  > ̂ JU] tf is}-N-(tf 'J < V y-4-'T JU) ̂  > "tf > 7JU* > T7 $ K 

128b-e^jt L tcN-(2,4-V * K * *>^ > VJU)-2- 7 )ltf P-4- {[ (1R, 2 

S)-2-(1-p< x/-Jly~5-'f J[/)VC P/N^>51>'U]tf ^r5>}-N-(tl0|J $ 

K(150mg, 0. 26mmoL)% h 'J ifJk>7>( 

0. 10mL)% h U 7JUtf PM£(1.0mL)&t/:y^PPp<^>(1.0mL)£ffll\ 

MlblzmUTJxJ&RtfmmmZU? ZtlZ^V, J£§E<b^$l(98. 0mg, 89%) £ 
LTt#/c„ 

[ a ]D25=-53. 0(C 1. 02, DMSO). 

[0531] (^fife0!J1 2 9) 4-{[(1S*,2R*)-4,4-y7JUtf P-2-(1-p< ̂ JU-1H-L°^ V-

;u-5—r JU) *> 0 P^^Jl^tf5rV}-2, 6-is 7JUtf P-N-( tf 'J $ $/ y-4-'f JU) 

^>-tz>7JUtfN>:p$ K 

[0532] 
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[<ft147] 

[0533] (129a) 4-{[(1S*, 2R*)-4,4-V 7JUtf P-2-(1-* ̂ JU-1 H- tf^ V-JU-5-^ JU) 

V £ • /s^ V)\s~\ tf V}-N-(2,4-$/ K ^JU)-2, 6-$/ 7 JUtf • -N-( 

tf 'J $ y y-4->f JU)*>iz y 7JU* y 7 $ K 

^»J27a-e^L/cN-(2,4-yp< K *V< yVJU)-2,4, 6- K 'J 7JUtf P-N-

(tf 'J $ Vy-4-^ )[/)s<yi£ yy $ K(150mg, 0.34mmoL)% ^ijte$|]88g 

T?^3a L tz (1 S*, 2R*)-4,4-V 7 JUtf P -2-(1 -* ^JU-1 H- tf =7 V-JU-5-<{ )1>)V 

0 P^^r+fy —JU(61. 6mg, 0. 28mmoL)% 7kMiti~ h 'J 0 A(63% ; 21. 7mg, 0. 57m 

moL)$.£/DMF(2. 0mL) Z.tiZ 

<ty, ^§Efc^M85.9mg,47)0£ttetf>ni/£ LTt#/c0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 86-2.47(6H, m), 3. 33-3. 38(1H, m), 3. 77(3H, s), 3 

. 81 (3H, s), 3. 87(3H, s), 4. 24(1 H, dt, J=3. 9,10. 3Hz), 5. 23(2H, s), 6. 04(1 H, d, J= 

2. 0Hz), 6. 30(2H, d, J=10. 3Hz), 6.40-6.44(2H, m), 7.12(1 H, dd, J=1. 5, 6.4Hz), 7. 

21 (1H, d, J=8. 3Hz), 7. 38(1 H, d, J=2. 0Hz), 8.44(1 H, d, J=5. 9Hz), 8. 78(1 H, d, J=1. 

0Hz). 

(129b) 4-{[(1S«,2R«)-4,4-y7;i/tf P-2-(1-* ̂ Jlz-IH-tf^ V-JU-5-^ JU) 

V 0 P ̂  VJls] tf V} -2, 6-V 7 JUtf P -N- (tf 'J < V y-4-j JU) ̂  > "tZ > X 

JU/1N>:P$ K 

^011 129a?m& L tc4-{[ (1S*, 2R*)-4,4-V 7 JUtf P-2-(1 -? JU-1H- tf 7 

V—;u-5-^r )\s)v<? n^*v)\si^*v}-n-(2,4-v* \-^v^<yV)\y)-2,Q-
$/7Jl/tf P-N-(tf 'J $ Vy-4-•< ;U)^<>iz >7JUtf\ > T7$ K(85. 9mg, 0.14mmo 

l)N K 'J Ji^JUVyyiQ. 10mL)% K'J 7>/Utf PMI(1.0mL)S.t/y^PPP<^ 

>(1.0mL)£ffll\ tl§E 

{t^(b8.Qmg,88%)^m^mWt LT%tz0 
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1H-NMR(500MHz,CDCL3) 8 ppm: 1. 88-2.45(6H, m), 3. 33-3. 38(1H, m), 3. 88(3H, s), 4 

. 25(1 H, dt, J=3. 9,10. 3Hz), 6. 06(1 H, d, J=2. 0Hz), 6. 33(2H, d, J=10. 7Hz), 7. 38-7 

. 40(2H, m), 8.41 (1H, d, J=6.4Hz), 8. 85(1 H, s). 

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

[0534] (^fifeffljl 3 0) 4-{[(1S*,2R*)-4,4-y7JUtf P-2-(1-p< ̂ JU-1H-L°^ V-

;u-5—r )\s)W p^^>,iu]tfM P-N-(kf'j $ vy-4-'r )\s)s<y 

ifK 

[0535] [<fb148] 

[0536] (130a) 4-{[(1S*, 2R*)-4,4-V 7JUtf P-2-(1-* 7)1,-1 H- bf^ x/-JU-5-'f JU) 

js:Ltc(IS*,2R*)-4,4-V7M n-2-(1-*7Jl'-1H-£°yx/-Jl'-5-'(Jls)V<7 P 

y —JU(71. 5mg, 0. 33mmo L)% K 'J 0 A (63% ; 25. 2mg, 0. 66mmo L) 

RtfDUF (2. 0mL) l\ ^»J1 alzm UTJxJ&RtfmmmZU ? Z. t IZ J: V 

, J£§Bfc^$l(79.7mg,39%) ZM&J'f )l^t LT%tz0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 85-2.46(6H, m), 3. 34-3. 39(1H, m), 3. 76(3H, s), 3 

. 79(3H, s), 3. 89(3H, s), 4. 28(1 H, dt, J=3. 9,10. 3Hz), 5. 23(2H, s), 6. 04(1 H, d, J= 

2. 0Hz), 6. 39-6.45(3H, m), 6. 59(1 H, dd, J=2.4,11. 2Hz), 7.17-7. 20(2H, m), 7. 36( 

1H, d, J=1. 5Hz), 7. 89(1 H, t, J=8. 8Hz), 8.42(1 H, d, J=5. 9Hz), 8. 75(1 H, s). 

(130b) 4— {[ (1S*, 2R*)-4,4-V~? )\/^ P-2-(1-p< 7)^-1 H- \f.y x/-Jly-5-'f JU) 

V 0 P ̂ V JU] tf V}-2-7 )\stf P -N-( bf 'J < V y-4-'f JU) * y if y X)\sft 

yy< K 
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130a-e^ L tc4-{[ (1S*, 2R*)-4,4-V 7 )\stf P-2-(1 -7JU- 1H- tf ̂  

V—)U-5—r JU) 0 • ̂  *>)U] tf *>} -N- (2,4- ̂  K ^ *> •^ > V)U) -2- 7 

JUtf P-N-( tf 'J $y>-4-^JU)^>-tz>7JUtfN>:P$ K(79. 7mg, 0.13mmol)N 

K 'J Ji7Jl^Vyy(Q. 10mL)% K 'J 7>/Utf •M|(1.0mL)S.t/y^PPP<^>(1 

.0mL)£ffll\ J£§B<b£-

$)(60mg,99%)Zm&mWt LT%tc0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 85-2.47(6H, m), 3. 33-3. 39(1H, m), 3. 89(3H, s), 4 

. 29(1 H, dt, J=3. 9,10. 7Hz), 6. 06(1 H, d, J=2. 0Hz), 6.47(1 H, dd, J=2.4,11. 7Hz), 6 

. 60(1 H, dd, J=2.4, 6. 8Hz), 7. 23(1 H, d, J=5. 9Hz), 7. 37(1 H, d, J=2. 0Hz), 7. 87(1 H, 

t, J=8.8Hz),8.39(1H,brs),8.83(1H,brs). 

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

[0537] (^fifeffljl 3 1) 5-^ P P-4-{[(1S*, 2R*)-4,4-V7 JUtf P-2-(1-p< -^JU-I H 

- tf =? V—JU-5—T JU) :> ̂  p /s ̂  *>JU] tf ^ *>} -2- 7 JUtf P -N- (tf 'J < V >-4-

-f JU)s<>-tz>ZJU7ls>7< K 

[0538] [<fb149] 

[0539] (131a) 5-<7 p p-4-{[(1S*, 2R*)-4,4-V7JUtf P-2-(1-p< ̂ JU-1H- tf ̂  V-

JU-5—< )\s)V<7 P^^ri>>'U]tf *V}-n-(2,4-V* h ^V^yVJU)-2-y 

P -N- (tf 'J $Vy-4—f JU)^>-tz>7JU/1-N>:P$ K 

^MJ20a-e^jt L^c5-^ P P-N-(2,4-^p< h^^V^U^^-^JUtf 

P-N-(tf 'J < ;U)/<<>iz>7v>'U^\>77$ K (167mg, 0. 37mmo L)% 

$y88gT'S^3a; L/c(1S*, 2R*)-4,4-i/7JUtf P-2-(1-^ ̂ JU-IH-tf ̂ x/—JU-5-^f 

)[/)V2 P^^r+fy — JU(65. 9mg, 0. 30mmoL)% TK^b^ h 'J 0 A(63% ; 23. 2mg, 

0. 61mmoL)$.£/DMF(2. 0mL) atC^S ISZ CI 

^§Bfc^(104mg,52)0£ttetf>nU£ LTt#/c0 
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1H-NMR(500MHz,CDCL3) 8 ppm: 1. 94-2.47(6H, m), 3.44-3. 50(1H, m), 3. 76(6H, s), 3 

. 94(3H, s), 4. 25(1 H, dt, J=4.4,10.3Hz),5.19(1 H, d, J=17. 6Hz), 5. 23(1 H, d, J=17 

. 1 Hz), 6. 07(1 H, d, J=2. 0Hz), 6. 39-6.42(3H, m), 7.17-7. 20(2H, m), 7. 38(1 H, d, J= 

1. 5Hz), 7. 96(1 H, d, J=7. 3Hz), 8.47(1 H, d, J=5. 9Hz), 8. 79(1 H, s). 

(131b) PP-4-{[(1S*,2R*)-4,4-y7JUtf P-2-(1-p< ̂ JU-1H-tf ̂  V-

JU-5—r )\s)W p^^>,iu]tfM P-N-(tf'j $ vy-4-'r ;u)^<> 

-tz >TJU/1N>:P$ K 

131 L/c5-^ p p -4- {[ (1S*, 2R*) -4,4- V 7 JU tf P -2- (1 - * 7 

) U-1H- tf =7 V ~ J U-5- -f J U) 0 P ̂  J U ] tf * }-N - (2,4- V * K * ^ > 

V)\S)-I-D;utf P-N-( tf u $ y y-4-^ JU)^y-tf > TJU* > :P $ K(104mg, 0. 

16mmoL)% K 'J ^ > (0.10mL)% K 'J 7JUtfPiSt(1. QmL) J&Z/V 9 P 

p^x 1.0mL)%IN, mzmcTKfcjkzf&wm 
s LTmtc0 
1H-NMR(500MHz,CDCL3) 8 ppm: 1. 94-2.49(6H, m), 3.44-3.49(1H, m), 3. 94(3H, s), 4 

. 26(1 H, dt, J=4.4,10. 3Hz), 6. 09(1H, d, J=2.4Hz), 6.46(1H,d,J=11.2Hz),7.26-7 

. 27(1 H, m), 7. 38(1 H, d, J=1. 5Hz), 7. 97(1 H, d, J=7. 3Hz), 8. 39(1 H, d, J=6.4Hz), 8. 

79(1H,s). 

MS(ESI)m/z:502[M+H]+. 

[0540] (^fifeffljl 3 2) 4-{[(1S*,2R*)-4,4-y7JUtf P-2-(1-p< ̂ JU-1H-tf ̂  V-

;u-5—r JU) vou V^JU] tf *v)-2,z-v 7 jutf P-N-( tf 'j < V y-4-j JU) 

[0542] (132a) 4-{[(1S*, 2R*)-4,4-V7JUtf P-2-(1-p< ̂ JU-1 H- tf =7 V-JU-5-^ JU) 

[0541] [<b150] 
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^»J30a-e^L/cN-(2,4-yp< h^V^yVM-2,3,4- K 'J 7JUtf P-N-

(tf IJ Jls)sOiz>XJlsfc>7< K (233mg, 0. 530mmo L)% MM® 0107 

et'll L tz (1 S*, 2R*)-4,4-V 7 JUtf P -2-(1 7JU-1H- tf ̂  V'-JU-5-<{ JU) 

V 0 J — JU(101nig, 0. 500mmoL)% K 'J 0 A(63% ; 29mg, 0. 750 

mmoL)% DMF(2.0mL)&t/7K(0.780mL)£ffll\ ^MJIalCig 

mzuvztizAv* mmt&yti(164mg,53%)7 xtLxmtz 
o 

1H-NMR(500MHz,CDCL3) 8 ppm:2. 35-2.46(2H, m), 2. 75-2. 96(2H, m), 3. 75-3. 85(1H 

, m), 3. 77(3H, s), 3. 79(3H, s), 3. 89(3H, s), 4. 76(1 H, q, J=7. 3Hz), 5. 21 (1H, d, J=1 

6. 6Hz), 5. 26(1 H, d, J=16. 6Hz), 6.15(1 H, d, J=2. 0Hz), 6.40-6.42(2H, m), 6. 57(1 H 

, t, J=7. 3Hz), 7. 15-7. 21 (2H, m), 7. 44(1H, d, J=2. 0Hz), 7. 71-7. 75(1H, m),8.46(1 

H, d, J=5. 9Hz), 8. 77(1 H, d, J=1. 0Hz). 

(132b) 4-{[(1S*, 2R*)-4,4-V~? )\/^ P-2-(1-p< -^JU-I H- tf ̂ x/—JU-5-^f JU) 

v 0 P ̂  y 7Jis] tf v}-2,3-v 7 jutf P -N-(tf u $ v y-4-j jis) * y -tz y x 
jufcyys K 

132a-e^jt Ltz4-{[ (1S*, 2R*)-4,4-V 7 JUtf P-2-(1 -7JU-1H- tf ̂  

V-JU-5—f JU)V^U^y 7JU]^^V}-N-(2,4-V* h ^rV^yVJU)-2,3-

V 7 JUtf P -N"( tf >J < V y-4—f )\y) s< y -tz y TJU* y T $ K (161 mg, 0. 259mmo 

L)% h 'J Ji7Jl^Vyy(Q. 30mL)% K 'J 7Jl/tfPiSt(2. 0mL)Rt/V^ PP^ 

>(3.0mL)£ffll\ tl§E 

LTmtz0 

1H-NMR(500MHz,CDCL3) 8 ppm:2. 35-2.47(2H, m), 2. 76-2. 98(2H, m), 3. 75-3. 80(1H 

, m), 3. 90(3H, s), 4. 75(1 H, q, J=6. 8Hz), 6.16(1 H, d, J=2. 0Hz), 6. 58-6. 62(1 H, m), 

7. 22-7. 23(1 H, m), 7.46(1H, d, J=2. 0Hz), 7. 70-7. 73(1H,m),8.38(1H,d,J=6.4Hz) 

, 8. 78(1H,s). 

MS(ESI)m/z:472[M+H]+. 

[0543] (^fife0!J1 3 3) 4-{[(1S«,2R«)-4,4-y7;i/tf P-2-(1-p< ̂ JU-1H-tf ̂  V-

Jly-5-'T )1>)V9 U^y^JIsU =*rV}-2-7M P-5-p< tf 'J < Vy-4-
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-f K 

[0544] [<b151] 

[0545] (133a) 4-{[(1S*, 2R*)-4,4-V 7JUtf P-2-(1-p< ̂ JU-1H- tf^ V-JU-5-^ JU) 

v<? n^y7)\sl^5-v}-n-(2,4-v* v*cy<yV)\s)-2.-DMn-b-*7)\s 

-N- (tf 'j <Vy-4—f )\s)s<y-\zyx)\sfty7$ K 

^MJ43a-e^jt LfcN-(2,4-V* \-^V^<y*>* JU) -2,4-*>*7M n-b-*7 

JU-N-(tf 'J <Vy-4—fJl.)s<yizyXJU^yT< K(231mg,0. 530mmoL)N 

m 1 07eX'M^ L tz (1 s*, 2R*)-4,4- V 7 J U tf • -2- (1 - 7 J U-1H- tf =7 V - JU-5-

-Y )[/)V 0 W<y *9 J — JU(101mg, 0. 500mmoL)% TK^b^ K 'J 0 A(63% ; 29mg, 

0.750mmoL)% DMF(2. 0mL)$.£/7.K(0. 780mL) £^|l\ ^ijfe$J1a£^ DTjxJ/k&tJ* 

Z fi 9 d t IZ £ y, tllElbl^] (175mg, 57%) 7 Zt L X 

mtz „ 
1H-NMR(500MHz,CDCL3) 5 ppm:2. 21 (3H, s), 2. 29-2.43(2H, m), 2. 76-2. 89(2H, m), 3 

. 69-3. 81 (1H, m), 3. 77(3H, s), 3. 79(3H,s),3.87(3H,s),4.70(1H,q,J=6. 8Hz), 5. 

24(2H, s), 6.14(1 H, d, J=2. 0Hz), 6. 30(1 H, d, J=11. 2Hz), 6. 39-6.42(2H, m), 7.16-

7. 26(2H, m), 7.44(1H, d, J=2. 0Hz), 7. 79(1 H, d, J=8. 8Hz), 8.43(1 H, d, J=6.4Hz), 8 

. 76(1H,s). 

(133b) 4-{[(1S*,2R*)-4,4-y7JUtf P-2-(1-p< ̂ JU-1H-tf ̂  V-JU-5-^ JU) 

VO •^>51>'U]tf *rV}-l~D M P-5-p< —N-( tf 'J $ Vy-4-^ )\y)^<y 

ifyxMsyy^ K 

133aXm& Ltz4-{[ (1 S*, 2R*)-4,4-V 7 JUtf •-2-(1 -^PJU-1 H- tf 7 

V—)u-5—rJu) *> 0 • ̂  y 7)u] tf *>} -N- (2,4- y K *> •^ y v JU) -2- 7 

;Utf P-5-p< 51>'U-N-( tf 'J $y>-4->r JU)^<>1z>X;Udx>7$ K(171mg,0.2 

77mmoL)% K 'J x^JU'v "7 > (0. 30mL)% K 'J DM PM|(2. QmL)%.ZfV0 • 
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n**>(3.0mL)^ffliNN mmmmzmLTKifoRmmmzfi? ztiz&y 
, LTmtc0 
1H-NMR(500MHz,CDCL3) 8 ppm:2. 22(3H, s), 2. 27-2.43(2H, m), 2. 75-2. 89(2H, m), 3 

. 70-3. 75(1 H, m), 3. 87(3H, s), 4. 70(1 H, q, J=6.4Hz), 6.13(1 H, d, J=2. 0Hz), 6. 36( 

1H, d, J=11. 7Hz), 7. 22(1H, brs), 7.43(1H, d,J=2.0Hz),7.78(1H,d,J=8.3Hz), 8.4 

0(1 H, d, J=6.4Hz), 8. 81(1H,brs). 

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

[0546] (^fife0!J1 3 4) 5-^PP-4-{[(1S*,2R*)-5,5-y7JUtf P-2-(1-p< ̂ JU-1H 

- tf =7 V-Jls-5—f J\y) V 0 P ̂  JU] tf ^ } -2- 7 )ltf P -N-(1, 3, 4~7 7 V 

7V-)\s-2-

[0547] [<fb152] 

f f 0: 0 Mf-

-H 
V N= J 

[0548] (134a) 5-0 P P -4-{[ (1S*, 2R*)-5, 5-*>* 7 )\stf P -2-(1 -7)\>~\H- tf =7 V~ 

;u-5—< )\s)v<? p^^Ji^tf*v}-n-(2,4-v* h^v^yvju)-2~yju^ 
P -N- (1,3,4-7 7 V 7 V-)\y-2->r J\y) ^ > Iz > 7JU* > 7 $ K 

m MJ86a-e^jt Ltcb-CUU -N- (2,4-V* b-^V^y VJU)-2,4-V 7 JUtf 

P -N- (1,3,4-51 T7 7 V-)\y-2—T JU) ̂  > "tz > 7JU* > 7 $ K (280mg, 0. 606m 

moL)% ^MJ47b-e^jt Ltd 1S*, 2R*)-5, 5-V7JUtf P-2-(1 -7)l~ 1H-tf 7 

V—)\y~ 5-^T JU):>^ p/s^pHty — JU(120mg, 0. 555mmoL)% TK^b^ h 'J 0 A(6 

3% ; 22. 1mg, 0. 589mmoL)% DMF(2. 0mL)&£/7.K(0. 011mL) ^fifefflllalCig 

UTJxJ&RtfmmmZU? ZtlZ£ y, tl§Elbl^](291mg, 80%) £Mfetf ^ ;u 
£1 LTt#/c0 

1H-NMR(500MHz,CDC L3) 5 ppm: 1. 91-2. 14(4H, m), 2. 30-2. 35(1H,m),2.66-2.71(1H 

, m), 3.12-3.17(1 H, m), 3. 66(3H, s), 3. 74(3H, s), 3. 93(3H, s), 4. 34(1H,dt,J=4.9 

, 10. 7Hz), 5. 26(1 H, d, J=15.1 Hz), 5. 32(1 H, d, J=15.1 Hz), 6. 09(1 H, d, J=2. 0Hz), 6 
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. 22(1 H, d, J=2.4Hz), 6. 34(1 H, dd, J=2.4,8. 3Hz), 6. 37(1 H, d, J=11. 2Hz), 7. 24(1 H 

, d, J=8. 3Hz), 7. 39(1 H, d, J=2. 0Hz), 7. 69(1H, d,J=7.3Hz),8.80(1H,s). 

(134b) 5-^ PP-4-{[(1S%2R*)-5,5-y7JUtf •^-(l-^JU-IH-L0^ V-

JU-5—T JU) 0 • ̂  V JU] tf } -2- 7 JUtf • -N-(1, 3,4-7 7 V 7 V-JU-2 

134a L tcb- 0 • • -4- {[ (1S*, 2R*) -5, b-V 7 JU tf • -2- (1 - * 7 

J U-1H- tf =7 V ~ J U-5- -f J U) 0 • ̂  J U ] tf * }-N - (2,4- V * K * ^ > 

y ;u)-2-7 ;utf •-N-(1,3,4-51 T7 ^ T7 V-;u-2-^ ;u) ̂  >-tz > X;utfx > T7 $ 

K (291 nig, 0.442mmoL)% K 'J J17JI/V "7 > (0. 20mL)% h 'J 7 JUtf • 1^11(2. 0mL 

)JkZfV<7 UU**y{l. 0mL)£ffll\ ^»J1btc3t VTKfcJkZf&WMZfj 

J£§B<b^$l(183mg,81)0£tte@<*£ LT?#fc0 

1H-NMR(500MHz,CDC t3) 8 ppm: 1. 92-2. 12(4H, m), 2. 29-2. 34(1H,m),2.65-2.72(1H 

, m), 3.12-3.17(1 H, m), 3. 97(3H, s), 4. 35(1 H, dt, J=4.4,10. 7Hz), 6.11 (1H, d, J=2 

. 4Hz), 6.46(1H, d, J=11. 2Hz), 7.45(1H, d, J=2. 0Hz), 7. 92(1H,d,J=7.3Hz),8.23( 

1H,s). 

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

[0549] (^fife0!J1 3 5) 4-{[(1S*,2R*)-4,4-y7JUtf P-2-(1-p< ̂ JU-1H-tf ̂  V-

;U-5—T )\>)V9 W07Jls]J =*rV}-2, 6-^7JUtf P-N-(tf 'J < Vy-4-j JU) 

[0551] (135a) 4-{[(1S*, 2R*)-4,4-V7JUtf P-2-(1-p< ̂ JU-1 H- tf =7 V-JU-5-^ JU) 

[0550] [<b153] 

tf 'J < V y-4-
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(tf'J K (233mg, 0. 530mmo L)% ^fife$iJ107 

et'll L tz (1S*, 2R*)-4,4-V 7 JUtf • -2-(1 -p< ^JU-1 H- tf ̂  V-JU-5-<{ JU) 

V 0 J — JU(101nig, 0. 500mmoL)% K 'J 0 A(63% ; 29mg, 0. 750 

mmoL)% DMF(2.0mL)&t/7.K(0.780mL)£ffll\ ^MJIalCig 

mzijvztizAVs (98mg,32%)zm&mwt LTmtz0 
1H-NMR(500MHz,CDC L3) 8 ppm:2. 29-2. 40(2H, m), 2. 71-2. 91 (2H, m), 3. 65-3. 70(1H 

, m), 3. 76(3H, s), 3. 81 (3H, s), 3. 83(3H, s), 4. 71 (1H, q, J=6. 8Hz), 5. 25(2H, s), 6. 

14(1 H, d, J=2. 0Hz), 6. 36-6.44(4H, m), 7.12(1 H, dd, J=1. 0, 5. 9Hz), 7. 21 (1H, d, J= 

8. 3Hz), 7.42(1H, d, J=2. 0Hz), 8.44(1H, d, J=5. 9Hz),8.78(1H,d,J=1.0Hz). 

(135b) 4-{[(1S*, 2R*)-4,4-V~P )\/^ P-2-(1-p< -^JU-I H- tf ̂ x/—JU-5-^f JU) 

v 0 • ̂  > 7Jis] tf v}-2,6-v 7 jutf • -N-(tf u $ v y-4-j M^y-tz'yx 
jufcyys K 

135a-ei^ Ltz4-{[ (1 S*, 2R*)-4,4-V 7 JUtf • •-2-(1 -7JU-1H- tf ^ 

V - J U-5- -f J U) 0 • ̂  > 7 J U ] tf * }-N - (2,4- V * h * ^ > V J U) •-2, 6-

*>*7JUtf P-N-(tf 'J <Vy-4—( M^yHyXJlsfcyy^ K(98mg,0.158mmo L 

)N K 'J Ji7Jl^Vyy(Q. 30mL)% K 'J 7 ><Utf 01^11(2. QmL) J&Z/V 9 UU* $ 

>(3.0mL)£ffll\ tl§E 

LTmtz0 
1H-NMR(500MHz,CDCL3) 8 ppm:2. 29-2.41 (2H, m), 2. 73-2. 89(2H, m), 3. 65-3.70(1H 

, m), 3. 84(3H, s), 4. 68(1 H, q, J=6. 8Hz), 6.13(1 H, d, J=2. 0Hz), 6. 39(2H, d, J=10. 7 

Hz), 7. 30(1H, brs), 7.43(1H, d, J=2. 0Hz), 8.43(1H, d, J=5. 9Hz),8.78(1H,brs). 

MS(ESI)m/z:472[M+H]+. 

[0552] (^fifeffljl 3 6) 4-{[(1S*,2R*)-4,4-y7JUtf P-2-(1-p< ^JU-1H-tf ^ V-

JU-5—T )\s)V$ •^>51>'U]tf *rV}-l~D M P-N-(kf 'J < Vy-4-4 ;U)^> 

-tz>7JUtfN>:p$ K 

[0553] 
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[<ft 154] 

[0554] (136a) 4-{[(1S*, 2R*)-4,4-V DM P-2-(1-* ̂ JU-1H- tf^ V-JU-5-^ JU) 

*/ 0 • ̂  > 7)\s~\ tf ^ } -N- (2,4-V * h ̂  *> •^ > VJU) -2- 7 JUtf • -N- (tf 'J 

$V>-4—(JU)s<>-tz>ZJU7ls>7< K 

^MJ29a-e^jt LtzN-(2,4-V* h *V"OV)U)-2,4-V DM P-N-( tf 

'J $ Vy-4-^f JU)s<yizyXJU7^yy< K(223mg,0. 530mmoL)N ^MJ107e"e 

L tz (1 s*, 2R*)-4,4-V 7 M • -2-(1 -p< ^JU-1 H- tf =7 V-JU-5-<{ )\>)V0 

W<y $> j — JU(101mg, 0. 500mmoL)% TK^b^ K 'J 0-^.(63% ; 29mg, 0. 750mmoL 

)N DMF(2.0mL)&t/7K(0.780mL)£ffll\ ^»lJ1atC^ CrJxJ&X.tf&tlLmZ 

frvZtlZj: yN *I§Elb£-t](105mg,35 %) ^M^T^JIyD 7 X t LT %tz0 

1H-NMR(500MHz,CDCL3) 8 ppm:2. 31-2.42(2H, m), 2. 74-2. 91(2H, m), 3. 66-3. 71(1H 

, m), 3. 77(3H, s), 3. 80(3H, s), 3. 85(3H, s), 4. 73(1 H, q, J=6.4Hz), 5. 24(2H, s), 6. 

14(1 H, s), 6.40-6.42(2H, m), 6. 52(1 H, dd, J=2. 0,11. 2Hz), 6. 64(1 H, dd, J=2. 0, 9. 

3Hz), 7.19-7. 21 (2H, m), 7.44(1H, s), 7. 97(1 H, t, J=8. 8Hz), 8.43(1H, d, J=5. 9Hz) 

, 8. 76(1H,s). 

(136b) 4-{[(1S*,2R*)-4,4-y7JUtf P-2-(1-p< ̂ JU-1H-tf ̂  V-JU-5-^ JU) 

:> 0 • ̂  > 7)l~\ tf *>} -2- 7 )\stf • -N- (tf 'J $ V >-4—f JU) * y iz y XJU* 

yy< K 

136a-e§Ui£ Ltz4-{[ (1 S*, 2R*)-4,4-V 7 JUtf • •-2-(1 -^JU-1H- tf 7 

V—)U-5—r ;U) *> £ • y 7)U] tf ^ *>} -N- (2,4- ̂  * h *> •^ > V)U) -2- 7 

JUtf P-N-( tf 'J $ ̂ >-4-^ JU^V-tz >7JUtf\ yy $ K(105mg, 0. 174mmoL)% 

h 'J Ji7Jl^Vyy(Q. 30mL)% K 'J DM PM£(2. QmL)%.ZfV0 • • * $ >(3 

.0mL)£ffll\ tl§Elb£-

LTmtz0 

1H-NMR(500MHz, DMS0-d6) 8 ppm:2. 21-2. 41 (2H, m), 2. 71-2. 79(1 H, m), 2. 95-3. 08( 
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1H, m), 3. 71-3. 75(1 H, m), 3. 77(3H, s), 5. 04(1 H, q, J=5. 9Hz), 6. 29(1 H, d, J=2. 0Hz 

), 6. 88-7. 05(3H, m), 7. 33(1H, d, J=1. 5Hz), 7. 82(1H, brs), 8. 36(1H, brs), 8. 56(1 

H,brs). 

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

[0555] (^fife0!J1 3 7) 4-{[(1S,2R)-5,5-y7JUtf P-2-(1-p< ̂ JU-1H-tf ̂  V-

JU-5—T )\s)V<7 P^^>,IU]tf M P-5-p< 7)\y~N-(tf'J $ Vy-4-

-f K 

[0556] [^155] 

[0557] (137a) 4-{[(1S, 2R)-5, b-*J7JUtf P-2-(1-p< ̂ JU-1H-tf^ V-JU-5-^ JU) 

:> 0 P ̂  )U] tf ^ } -N- (2,4-^ * h ̂  *> •^ > V)U) -2- 7 JUtf P -5- * 7)U 

-N-(tf'J $y>-4-^ju)^>-tz>7JU/l-N>:p$ K 

^MJ43a-e^jt L/cN-(2,4-^ h >*>*JU)-2,4-*>*7 JUtf U-b-*7 

)\s-n-(¥ij $Vy-4—( J\s)s<y-\zyx)\s7$sy7$ K(175mg,0.401mmoL)N 

0J102cL tz (1 s, 2R)-5, b-V 7 JUtf P-2-(1 -p< ^JU-1 H- tf ̂  V-JU-b—f 

)[/)W P^^r+fy —JU(72. 3mg, 0. 334mmoL)% 7kMiti~ K 'J 0 A(63% ; 25. 5mg 

, 0. 668mmoL)$.£/DMF(2. 0mL) ^ife-f^JIatCiS ISZ 

J£§Bfc^$l(198mg,94%) ZM&J-(LT%tz0 

(137b) 4-{[(1S,2R)-5,5-y7;Utf P-2-(1-p< ̂ JU-1H-tf ̂  V-JU-5-^ JU) 

V 9 )\s~\Js *V}-2-D M u-b- * 7)\y-N-(kf "J $ V y-4-'f JU)^> 

ifyxMsyy^ K 

137a-e^jt Ltz4-{[ (1S, 2R)-5, b-*J 7 )ltf P-2-(1 -^ JU-1H- tf =? 

V—)u-5—f )U) :> 0 P ̂  *>)U] tf */} - N- (2,4- V * K *> •^ > V)U) -2- 7 

JUtf P -5-p< ^;U-N-( tf 'J $ V y-4-4 JU) ̂  > -tz > 7JU* > T7 $ K(198mg, 0. 3 

13mmoL)% K 'J x^JU^ y > (0.10mL)% K 'J 7JUtfPiSt(1. QmL) J&Z/W P 
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• * >( 1. 0mL) %IN, mzmvT Z'fj?Z.tlZ£V 
s mmit^mmg,b3%)^m^rnwt LTmtc0 

[ a ]D25=-12. 4(C 1.01,DMSO). 
[0558] (^fife0!J1 3 8) 2-7JUtf P-5-p< ̂ JU-4-{[(1S*, 2R*)-2-(1H-tf ̂  V-JU-5 

—r JU) *> o • ̂  > 7Jis] tf ^ S>}-N-( tf u $ v y-4-'r JU) ̂  > -tf > TJU* > T7 

[0560] (138a) (IS*, 2R«)-2-[1-(TL K ^ t K • -2H- tf z> y-2-4 JU)-1 H- tf ^ x/—JU-5 

-jJU]V? w<y$ J —JU 

1-(7 h7b K P-2H- tf 7 >-2->r Jl/)-1 H- tf =? V-;K3. 04g, 20. 0mmoL)CDTH 

F(30mL);#^^-78°C-en-7>>iU 'J £ A (1. 63M^Ht >;#>S ; 12. 7mL, 20. 7mm 

ot)£7^;iSTL/co J5J&}§&£30#igim E7yW^iifJH-T 

;K3. 14mL, 25. ommo L) x./c0 £ tC 10^HiW^> P^>^> 

tf K(2.08mL,24.0mmoL)£JP;L -78T)TJ^;m£30tP^}i# Ltc0 Kfc 

K 'J ^A7K;#^(15mL)^JPxTM|x5l>'K20mL)-e4[5] 

aai^ ^H^MTKW^K'J^A-e^iL/co MJ±;Ils^ 
'J JotfJU? P7 h^77-f -(^+t>/iItifJL' ; 1:4)tCj; V 

y X7 b tf V (1. 54g, 33%) £tf >Hl/ £ L T?#fc0 

(138b) N-(2,4-V * \-*V<yV)\s)-2-7Mu-b-*7)\s-W-(\A)$Vy-

A-'i JU)-4-({(1S*, 2R*)-2-[1-(TL h7b KP-2H-tf^>-2-^;U)-1H-tf^ V-

JU-5-'{)\s~\vo u^y^ju}^-JrV)s<y-\zyxjisfcyy^ K 

^MJ43a-e^jt L /cN-(2,4-*>** S *S/'O ̂ JU) -2,4-*>* 7 JUtf P-5-p< 51 

JU-N-(tf'J $^>-4—< JlO^y-tf K(218mg,0. 50mmoL)N 

$iJ138aTi^L/c(1S*,2R*)-2-[1-(^ L KP-2H-tf^>-2-^;U)-1H-tf^ 

K 

[0559] [<b156] 
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SJ—JU-5-^f )\s~\W J — JU(154mg, 0. 65mmoL)% 7kMiki~ K 'J 0-^(63 

% ; 38mg,1.0mmoL), DMF(3. 0mL)^t/7K(1. 1mL)£ffll\ 

Z t tCct lJ s VTX"T b tf V—(165mg, 

LTt#/co 

(138c) 2-7 JUtf • -5-p< ^JU-4-{[(IS*, 2R*)-2-(1H- tf =? V-JU-5-^ )\s) is 0 

• ̂  > 7Jls] tf is}-N-(tf 'J $ is y-4-'T J\y) ̂  > "tZ > TJU* > T7 $ K 

38bL /cN-(2,4-y K > is M-2-y JUtf P-5-p< ^JU-

N- (tf 'J $ isy-4-^ >»U) —4— ({(1S*, 2R*)-2-[1-(TL K P-2H- tf ̂  >-2-^ 

;u)-1 H- tf 7 V-Jls-5-'r JU]^ P ̂  >^JU} tf i>)^ >-tz > TJU* > T7 $ K 

(155mg, 0. 238mmo L)N h 'J Ji7J\sis y y (0. 30mL)% K 'J 7 JUtf • 1^11(2. 0mL) 

RX/is? • n* $ y{3. 0mL)£ffll\ ^fifeWblCig 

J£§E<b^$l(108mg,99)0£tte@<*£ %tz0 

1H-NMR(500MHz,CD30D) 8 ppm: 1. 80-1. 94(4H, m), 2. 20(3H, s), 2.22-2.28(2H,m),3 

. 38-3.42(1 H, m), 4. 84-4. 92(1H,m),6.19(1 H, d, J=2.4Hz), 6. 71 (1H, d, J=12. 7Hz) 

, 7. 97(1 H, d, J=5. 9Hz), 7. 52(1 H, d, J=2. 0Hz), 7. 75(1 H, d, J=8. 3Hz), 8. 32(1 H, d, J 

=6.4Hz), 8.57(1H,s). 

MS(ESI)m/z:418[M+H]+. 

[0561] (^fife0!J1 3 9) 2,6-y7;Utf P-4-{[(1S% 2R*)-2-(1H-tf ̂  V-JU-5-^ JU 

)is<7 •^>51>'U]tf ^:>}-N-(tf 'J <isy-4-'fju)s<yizyxJU7^yT< K 

[0562] [{b157] 

[0563] (139a) N-(2,4-^p< K *i^<y is )\s)-2, Q-is 7JUtf P-N-( tf 'J $ isy-4-j 

JU)-4-({(1S*,2R*)-2-[1-(^ KP-2H-tf^>-2-^;U)-1H-tf^ V-;U-5 

-'fJUlis^ u^y^M^^ris)s<y-\zyxj^7tsyy$ K 

^»J27a-e^L/cN-(2,4-yp< K *i/s< yV)l>)-2, 4, 6- K 'J 7JUtf P-N-

(tf'J $ isy-4-J )U)s<yizyX)U7^yy< K(220mg, 0. 50mmoL)N ^IMJ138a 
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L tc (1 S*, 2R*)-2-[ 1 - (7 K 7 t: K • •-2H- tf =y >-2--f)\s) •-1H- tf =y V-)U 

-5-^f )\s~\is 9 W<y$ J — JU(154mg, 0. 65mmoL)% TK^b^ K 'J 0-^(63% ; 38m 

g, 1.0mmoL)% DMF(3. 0mL)$.t)?7.K(1. 1mL)£^l\ ^ijfe$J1a£^ 

mmzuvztizAi'j* VTZTism&ytHDmmt&yt}(122mg,37%)% 
Ife7fJb7?X^ LX%tco 

(139b) 2,6-VDM P-4-{[(1S*,2R*)-2-(1H-tf^ V-JU-5-^ JU) ̂  P^ 

V^Jl^tf ̂ >}-N-(tf'J $^>-4—T;U)/>0-tz>X>'U/lN>77$ K 

139a"e^ L fcN-(2,4-^h > *>*JU)-2, 6-*>* 7 JUtf P-N-(tf 

<J $y>-4-^JU)-4-({(1S*,2R*)-2-[1-(^ K P-2H- tf =? >-2->T JUH H 

- tf 7 x/-;U-5—r JU] *> ^7 p y tf is) ̂  > -tz y TJU* y y $ K (121 mg 

, 0.185mmoL)% K 'J Ji7)\sis y y (0. 30mL)% K'J 7 ><Utf P 1^11(2. 0mL is 

^PPy^>(3. 0mL) ^fifeWblCig d ̂  tC 

<ty, ^§Bfc^(67mg,86)0£tte@tt£ LT?#fc„ 
1H-NMR(500MHz,CDCL3) 8 ppm: 1. 83-1. 94(4H, m), 2.17-2. 29(2H, m), 3.42-3.46(1H 

, m), 4. 82-4. 85(1 H, m), 6. 20(1H, d, J=2.4Hz),6.47(2H,d,J=13.2Hz),7.45(1H,d, 

J=7. 3Hz), 7. 57(1 H, d, J=2. 0Hz), 8.41 (1H, d, J=6.4Hz), 8. 87(1H, d, J=1. 0Hz), 10. 

06(2H,brs). 

MS(ESI)m/z:422[M+H]+. 

[0564] 1 4 0) 5-^7 p p-2-7JUtf P-4-{[(1S*,2R*)-2-(1H-tf ̂ x/—JU-5 

—f J\y) VC7p/< y 7JU] tf ^ *>}-N-( tf 'J < is >-4—f JU) s<yif > TJU* y 7 

[0566] (140a) 5-^PP-N-(2,4 -i//. h ̂ is^yV )\s)-2-y M P-N-( tf 'J $ isy-

4->T JI/)-4-({(1S«,2R«)-2-[1-(TL h7b K P-2H- tf =? >-2->T JUH H- tf =? V~ 

K 

[0565] [<b158] 
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JU-5—^v)^yifyxju^yy< K 

L^c5-^ • p-N-(2,4-yp< K *i"<yi/)l>)-2,4-i/7)l>J-

• -N<Vy-4—f)U)s<yizyX)U^yT< K(228mg,0. 50mmoL)N 

$iJ138aTi^L/c(1S*,2R*)-2-[1-(^ t K P-2H- bf? y-2-^f JU)-1 H- bf? 

x/—JU-5-^f Jl/]V 0 U^<y J — JU(154mg, 0. 65mmoL)% h 'J 0-^(63 

% ; 38mg,1.0mmoL), DMF(3. 0mL)&t/7.K(1. 1mL)£ffll\ ^MJIatC^t DTJ^ 

Z t tCct lJ s VT7s"T b tf V—(128mg, 

38%)^tefe^^;u7 LTt#/c0 

(140b) 5-^7 p P^^JUtf P-4-{[(1S*,2R*)-2-(1H-L°^x/—JU-5—f JU):>^7 

• ̂  > 7Jis] tf ^ *>}-N-(bf 'J < V y-4-'r JU) ̂  > -tf > TJU y y $ K 

^ite^iJ140a-eii^L/c5-^ p n-N-(2,4-V* h=^v^<yVJU)-2-y ju^-n-

N- (bf 'J $y>-4-^JU)-4-({(1S*,2R*)-2-[1-(^ K P-2H- bZ? >-2-^ 

;u)-1 H- bf.? V-Jls-5-'r JU] :> ̂ 7 • ̂  > ̂ JU} tf i>) ̂  > -tz > TJU* > T7 $ K 

(126mg, 0. 187mmoL)% K 'J X-^JU'V ? > (0. 30mL)% K 'J 7 JUtf • 1^11(2. 0mL) 

JkX$VO • U* $ y{3. 0mL)£ffll\ ^fifeWblCig 

d ̂  tC <fc y % ^§B<b^0(63mg,77)0£tte@tt£ LT%tz0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 89-2. 01 (4H, m), 2.18-2. 34(2H, m), 3.49-3. 52(1H 

, m), 5. 03-5. 04(1 H, m), 6. 23(1 H, d, J=2.4Hz), 6. 72(1 H, d, J=11. 7Hz), 7. 32(1 H, d, 

J=5.4Hz), 7. 56(1 H, d, J=2. 0Hz), 7. 99(1H, d, J=7. 3Hz), 8.40(1H,d,J=6.4Hz),8.8 

1 (1H,d, J=1. 0Hz). 

MS(ESI)m/z:438[M+H]+. 

[0567] (^fifeffljl 4 1) 5-^PP-4-{[(1S%2R*)-5,5-y7;Utf P-2-(1-p< ̂ JU-1H 

-bf=7 V—)\y-5-'r Jls) V 0 • ̂  *> Jls] tf *>} ~2~ 7 )lstf • -N- (tf 'J < V y-4-

-f M^yHyxjisfcyy^ K 

[0568] [<b159] 
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[0569] (141a) 5-? • P-4-{[(1S*, 2R*)-5, b-*J DM P-2-(1-* ̂ JU-1H- tf^ V-

JU-5->fJU)*>£ P^3f*>JU]tf 3f*>}-N-(2,4-$/,>< S3f*>'C/$/JU)-2-:7JUtf 

P-N-(tf 'J $ y y-4-'r ;U)^>-tz>X>'U^>77$ K 

^MJ20a-e^jt Ltcb-CUU -N- (2,4-*>* K * > V)\s)-1,4-V 7 M 

P-N-(tf 'J SVy^-fM^y-tzyZJlsfcyTS K(202mg,0.444mmol)N 

W7b-e^ L tc (1 S*, 2R*)-5, b-V 7 M P -2-(1 -* ^JU-1H- tf =7 V-JU-5-'f 

)[/)V2 P^^r+fy —JU(8 0. 0mg, 0. 370mmoL)% 7kMiti~ K 'J 0-^(63% ; 21. 1mg 

, 0. 555mmoL)$.£/DMF(2. 0mL) ^ijfe#!]1alC^ 

ZtlZ^V, J£§Bfc^$l(212mg,88%) ZM&J-(LT%tz0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 84-2.14(4H, m), 2. 29-2. 33(1H, m), 2. 66-2. 71(1H 

,m),3.12-3.17(1H,m),3.78(3H,s),3.78(3H,s),3.93(3H,s),4.35(1H,dt,J=5.9 

,10. 7Hz), 5. 20(2H, s), 6. 08(1 H, d, J=2.4Hz), 6. 39-6.43(3H, m), 7.17-7.19(2H, m 

), 7. 37(1 H, d, J=2. 0Hz), 7. 96(1 H, d, J=7. 3Hz), 8.47(1 H, d, J=5. 9Hz), 8. 79(1 H, s) 

(141b) 5-^7 p p-4-{[(1S*, 2R*)-5, 5-:^ 7JUtf P-2-(1-p< ̂ JU-IH-tf ̂ x/— 

)\y-b-'r }\y)VO U^V)\y-\^- *V}-2~D M P-N-(tf 'J $ V y-4-'r )\s)s<y 

ifyxMsyy^ K 

141 L tc5-0 P P-4-{[(1S*, 2R*)-5, 5-^ 7 JUtf P -2-(1 -51 

)U-1H- tf =7 V~)U-5- -f )U) *> 0 P ̂  * *>JU] tf * *>}-N - (2,4- V * V * V * > 

*>MU)-2-7JUtf P-N-(tf <J ^Vy^-'f M^y-tzyXJIsfcyy^ K(212mg,0. 

325mmoL)% K 'J Ji7Jl^V?y(Q. 10mL)% h 'J DM Pli(1. QmO&ZfV0 P 

p*y( 1.0mL)%IN, mzmcTKfcjkzf&wm 
s ^§Bfc^$l(135mg,83)0£tte@<*£ LT%tc0 

1H-NMR(500MHz, CDC L3) 8 ppm: 1. 91-2. 14(4H, m), 2. 29-2. 34(1 H, m), 2. 66-2. 71 (1H 

, m), 3.12-3.17(1 H, m), 3. 92(3H, s), 4. 37(1 H, dt, J=4.4,10. 7Hz), 6. 09(1 H, d, J=2 

. 0Hz), 6.48(1 H, d, J=11. 2Hz), 7.19(1 H, d, J=6.4Hz), 7. 36(1 H, d, J=2. 0Hz), 7. 97( 

1H, d, J=7. 3Hz), 8. 37(1 H, d, J=6.4Hz), 8. 70(1 H, s). 

MS(ESI)m/z:502[M+H]+. 
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[0570] 1 4 2 ) 5-^PP-2-7JUtf •-4-{[(1R,2S)-2-(1-p<5l>'U-1H-t0^ 

*/—JU-5->fJU)*>£ P^3f*>JU]tf 3f*>}-N-(tf "J $ f 

JUJtfxyj7^ K 

[0571] [<fb160] 

[0572] (142a) (1R,2S)-2-(1-* ^JU-IH-tf^ V-JU-5->nu)*>? P's^f+J-y -JU 

^»iJ4a-e^L/c(1S% 2R*)-2-(1-p<^U-1H-tf^V-JU-5-^JUh>?P 

^^y-JU^CHIRALPAK -tzJU ; 's^f+f >/x^ j ; g:i 

)tCofc U U. J£§E<b^$l£ttetf -f Jl/i: LTt#/co 

[ oc ]D25=-33. 1 (c 1. 09, MeOH). 

(142b) 5-^7 • P-N-(2,4-V * K ^>^>yjU)-2-7JUtf P-4-{[(1R, 2S)-2-

(1 - 7)U-1H- tf =7 V~)U-5- -fJU) *> 0 P ̂  ̂  *>)U] tf ^ *>}-N - (tf 'J < V >-4 

-'(JU)s<>-tz>ZJU7ls>7< K 

^te$iJ20a-ei^sL/c5-^ P P-N-(2,4-V * h *y<yV)\s)-2,4-V7M 

P-N-(tf 'J $Vy-4-^ M^yHyXJlsfcyy^. K(23.1g,50.7mmoL)N ^Jjg 

0!J 142aL tc (1R, 2S)-2- (1 - 7 J U -1H- tf =7 V - J U-5- -f J U) *> 0 P ̂  ̂+F 

y-;U(9.13g,50.7mmoL)N K >J 0 A(63% ; 2. 21g, 50. 6mmoL)N DMF(50 

0mL) RtfTk. (0. 91 mL) £ ft l\ 1 alzm U T fx ?ZtlZ 

<ty, ^§E<b^$l(23.3g,75)0£tte@<*£ UTt#/c0 

(142c) 5-^7 p p-2-7JUtf P-4-{[(1R, 2S)-2-(1 -^JU-1H- tf =7 V~JU-5-

-0\s)v0u^* VM tf *>} -N- (tf 'j $ V y-4-'r JU) ̂  > -tz > TJU * > T7 $ 

K 

^te$lJ142b-ei^sL/c5-^7 p p-N-(2,4-V * h ̂ rV^yV )\y)-2-y M P-

4— {[ (1R, 2S)-2-(1-p<?lJU-1H-tf^V-,iU-5-^,iUh>^P^;^>,iU]tf *V}-H 

-(¥>) ̂ Vy^-j M^yifyxMsyy^ K(23.3g,37.8mmoL)N K 'J xf 
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(28. 3mL, 177mmoL)% K 'J DM •MI(50mL)S.t/y 0 • • * $ >(50 

^(15.4g,88)0£tte@tt£ LXmtc0 

[ a ]D25=-3. 21 (c 1. 02, DMSO). 

[0573] (^fife0!J1 4 3) 4-{[(1S,2R)-5,5-y7JUtf P-2-(1 H-V-JU-4-^ JU) 

VO P^^Jl^tf*V}-2-7 M P-5-p< 7)\s-N-( tf'J $ Vy-4-'r ;u)^> 

-tz K 

[0574] [<fb161] 

[0575] (143a) 4,4-*>*DM P-1-(1 H-tf^ V-JU-4-^ JU) *> P^Ht 7-JU 

4-3 — KMH-kf^ V-;K5.82g,30.0mmoL)N 7>,IU'J ^7 A (2. 69M^Ht 

>/#/S ; 22. 3mL, 60. 0mmoL)% 4,4-'v7,'Utf P :> 0 J > (4. 43g, 33. 0mm 

0 L)& tfTHF(120mL) £l\ ̂ »J8atC^t DTKfcJkZf&WMZ ft^ Z.tlZ<£ 

y, mmt^(2.322,bb^^)m^mtt LTmtc0 
1H-NMR(500MHz,CDCL3) 8 ppm: 1. 95-2. 05(6H, m), 2.18-2. 35(2H, m),2.55(1H,t,J= 

7. 3Hz), 7. 55(2H,s). 

(143b) 4-(4,4-Vy M UV 0 P^^r+f-1-X >-1—f JU)-1 H-tf ̂  x/—)\s 

143aL tc4,4- V 7)Utf P -1 - (1H- tf =7 SJ—)U-4—fJU) *> 0 P ̂  

J — JU(0. 25g, 1. 24mmoL)% p- hJUi >I£—TKffitlO20mg, 0. 62mm 

oD&tf hJUx>(3.0mL)£ffll\ ^IMJ99btCig ISXRlfcRZ/fettimZfr? d 

tlZ£Vs J£§E<b^$l(189mg,83)0£tte@<*£ LT%tc0 

1 H-NMR(500MHz,CDC l3) 8 ppm: 2.11 -2.19(2H, m), 2. 57-2. 69(4H,m),5.82-5.84(1H 

, m), 7. 61 (2H, s). 

(143c) (1S*,2R*)-5,5-y7JUtf P-2-(1H-tf^ sJ-)\s~4-'()\,)VO P^^r+f 

J -)\y 
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^MJ143b-ei^sL/c4-(4,4-VDM UV 0 P^^r+f-1-X >-1—fJU)-1H 

-\f? V-;K0.30g, 1.63mmol)N tf? y-THFtgft (0. 95M THF;#^ ; 3.77mL,3.5 

9mmoL)% ^JUtf K 'J ^ A07X^^(0. 55g, 3. 59mmoL)% THF(1. 6mL 

)&t/7.K(2.4mL)£ffll\ ZtlZ£ y 

, ^§E<b^$l(0.31g,94)0£tte@<*£ UTt#/c0 

1 H-NMR(500MHz,CDC L3) 8 ppm: 1. 74-1. 99(4H, m), 2. 15-2. 22(1H,m),2.52-2.59(2H 

, m), 3. 69(1H, dt, J=4.4,10. 7Hz), 7. 52(2H, s). 

(143d) (1S*, 2R*)-5, 5-:^ 7JUtf P-2-[1-(4-p< K *V<y V)\s)-1H-1°? V~ 

)\s-4-'T )\s~\V9 P^^r+fy — )\y 

143cUm& Ltd 1S*, 2R*)-5, b-V7 JUtf P-2-(1H-\f? V-JU-4-^ )l 

) ^7 P^^r+f y — >/U(0. 24g, 1. 17mmoL)% 'J 0 A(0. 32g, 2. 34mmoL)$.t/ 

4-* h^V^yVJUC P 'J K(0.16mL, 1.17mmoL)077iz K— K 'J JU(5. 9mL);§ 

&£80j£-ei20^£#Lfc„ m^s J5^;m^7K(20rnL)^JPxTM|x51 

)\y (20mL) £ ft ^H^^KW^K'J^A-e^iL/co MJ± 

mm'&s 
92.9mg,25)0£tte@<*£ UT%tc0 

1H-NMR(500MHz,CDC L3) 8 ppm: 1. 63-1. 98(4H, m), 2. 11-2. 18(1H,m),2.41-2.54(2H 

, m), 3. 61(1H, dt, J=4.4,10. 7Hz), 3. 80(3H, s), 5.15(2H,s),6.88(2H,d,J=8.8Hz) 

, 7.19(2H, d, J=8. 3Hz), 7. 24(1H,s),7.39(1H,s). 

(143e) (1S,2R)-5,5-y7JUtf P-2-[1-(4-p< K *V<y V )\s)-\W- ¥? V~ 

)\s-4-'T )\s~\V9 P^^r+fy — )\y 

143d L (1 S% 2R*) -5, 5- ̂  7 JU tf P -2- [ 1 - (4- h ^ ^ 

)\y)-\W-\f? V-JU-4-^JU>>^ P^^Hty-JU^CHIRALPAK IA(*fcit£*±y 

-f "tzJU ; ^tW'fV^P^y-;!/ ; 8:2) y U J£§E<b^$l£ 

LTt#/c„ 

(143f) 4-({(1S,2R)-5,5-y7;Utf P-2-[1-(4-p< K ^>^>y»-1H-

V-)\s-4-'T Jb]i/^PA^p :>JU} tf ^ *>) -N- (2,4-V * h ̂  ^JU)-2- 7 

jutf p-s-^JU-N-dfj $^>-4—(M^yifyxj^tfyy^ K 
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L tcfi-(2,4-V* t**V<y V )l>)-2,4-V7 JUtf U-5-*7 

;U-N"(t0|J $V>-4-'(M^yifyx^tfyy $ K(0.16g,0.37mmol)N 

M 143e~cmit L/c(1S, 2R) -5, b-V 7JUtf P-2-[1-(4-p< \**rV<y V)\,)-\ H-

\f?V—)\y-4-^T Jl/]V 0 J — JU(0. 09g, 0. 29mmo L)% 7kMiki~ K 'J 0 

A(63% ; 10mg,0.37mmol)N DMF(1. 8mL)$.£/7j<(0. 010mL) ^MJIalCig 

UTjxj&Rtfmmmzu? 7mg,66%) 
)\s7 7Xt LX%tc0 

1H-NMR(500MHz,CDC L3) 8 ppm: 1. 86-2. 00(3H, m), 2. 07(3H, s), 2.12-2.25(2H,m),2 

. 64-2. 66(1 H, m), 2. 90-2. 94(1 H, m), 3. 78(3H, s), 3. 80(3H, s), 3. 81(3H, s), 4. 22( 

1H, dt, J=4.4,10. 3Hz), 5.13(2H, s), 5. 26(1 H, d, J=16. 6Hz), 5. 30(1H, d, J=17.1 Hz 

), 6. 38-6.43(3H, m), 6. 85(2H, d, J=6.4Hz), 7. 07(2H,d,J=8.8Hz),7.12(1H,s),7. 

19-7. 22(2H, m), 7.40(1 H, s), 7. 72(1 H, d, J=7. 8Hz), 8.44(1 H, d, J=5. 9Hz), 8. 78(1 

H, d, J=1.0Hz). 

(143g) 4— {[(IS, 2R)-5, 5-:^ 7JUtf P-2-(1 H- tf ̂  x/—JU-4-^f )[/) V f 

:>ju]tf *rV}-i-DM p-5-p< 7)\S-N-(tf'j $ vy-4--r)\s)s<y-\zyx)\sfc 

yy$ K 

mmm 143fumitLtc4-({(1S,2R)-5,5-^ 7 JUtf P-2-[ 1 -(4-h ^ > 

V)U)-1H- tf =7 V-)1/-4- -fJU] 0 P ̂  ̂  )U} tf ^ )-N - (2,4- V * h ̂  ^ 

yVji>)-2-7j\s^-u-5-*7Jis-N-(ki0'j $y>-4-^M^y-tzyxjisfryy^ 

K (0.15g, 0. 20mmo L)% K 'J ? y (0.16mL)S.t/ K 'J 7JbtfPSf|(0. 20 

mL)0^^PPy^>(2. 0mL) ^49 P^i-~?WM~F140°C T? 1 0# 

WLtco J5£)Ils LN BUtl £ *> 'J t tfju 0 P V K ? =7 7 -r - (Mix 

tl§Eltl=rt(90mg,94%)£itfe|IH*£ UT%tc0 

[0576] (^fife0!J1 4 4) 4-{[(1R,2S)-5,5-y7;Utf P-2-(1H-tf^V-;U-4-^;U) 

VO P^^Jl^tf 5rV}-l-D M P-5-p< 'J < Vy-4-j )\y)^<y 

-tfyxji/fcyy^ K 

[0577] 
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[-ft 162] 

~JU F F 'f 0 0 

C1 LI "s 
wo 
s- - - „ 

N 

W 7 
N—!j 

[0578] (144a) (1R, 2S)-5, 5-*>*7JUtf p-2-[1-(4-* h *V<y V )\s)-\W- V~ 

JU-4—T )\s~\V9 — )\y 

1 •43dL tc (1 S*, 2R*)-5, 5- V 7)U tf • •-2-[ 1 - (4- K * *>^ > V 

;U)-1H-t°^ sJ-)\y-A-s{ MVO P's^f+J-y-Jl/^CHIRALPAK IA(*fcit£*±y 

-f "tzJU ; ; 8:2)tCj;y^^SlJL, tl§Eltl=rt]£ 

LTt#/c„ 

(144b) 4-({(1R,2S)-5,5-y7;Utf P-2-[1-(4-p< h *V<y V )\s)-\W-

V-)\y~4-'T JU]*> £ • /s^ VM tf *>)-N-(2,4-$/ h^V^y V)\s)-2-7 

jutf p-s-^JU-Mtfj $Vy-4-'< j\s)s<y-\zyx)\sfcy7$ K 

^MJ43a-e^jt L ten-(2,4-*>* K * > V)l>)-2,4-V 7 JUtf • -5-p< 51 

JU-N-(L°'J $y>-4—fJU)^yifyXJUtfyy< K(0.15g,0.34mmol)N 

m 144aL tc (1R, 2S) •-5, 5- V 7)U tf • -2-[ 1 - (4- K * *>^ > V)U) •-1H-

\f?V—)\y-4-^T Jl/]V ? J — JU(0. 09g, 0. 28mmoL)% h 'J 0 

A(63% ; 10mg,0.34mmol)N DMF(1. 8mL)&£/7.K(0. 010mL) l\ ^fifefflllalCig 

UTjxj&Rtfmmmzu? a58.3mg, 62%) 
JU7 7Xt LX%tc0 

(144c) 4-{[(1R,2S)-5,5-y7;Utf P-2-(1H-t°^ V-;U-4-^;U)i/^ 

f>;u]tf *V}-2-D M P-5-P< 7)\y-n-(kf'j $ y>-4--r ju)^>-tz>7JU/lN 

> K 
144b-e^jt L/c4-({(1 R, 2S)-5, 5-^ 7 JUtf P -2-[ 1 -(4-h ^ > 

y J U) •-1H- bf 7 V - J U-4- -f J u ] *> 0 P ̂  * *>J U} tf * *>) •-N - (2,4- v * K * *>^ 

yV)\s)-2-->M P-5-p<f1;i/-N-(bf'J $y>-4—r;U)/>0-tz>X>'U/lN>77$ 

K (0.15g, 0. 20mmo L)% K 'J x-^JU'v ^ > (0.16mL)% K 'J 7JUtf P 1^11(0. 20mL 
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<7 n n * $ y (2. QmL) ^IMJ143gtCig 

fjoZtlZ&V, iI§B<b^$l(60mg,63)0£tte@<*£ LT%tc0 

[ a ]D25=-23. 1 (c 1. 01, DMSO). 

[0579] 1 4 5 ) 5-^PP-2-7JUtf P-4-{[(1S, 2R)-2-(1-p< ^JU-1H-L°^ 

V—JU-5—r )\s)V<7 P^^>,IU]tf ̂ >}-N-( bf'J $ $/>-4—f ;U)^>iz>X 

K NaJ^ 

[0580] [<b163] 

[0581] ^»iJ122c-e^L/c5-^PP-2-7;Utf P-4-{[(1S,2R)-2-(1-p<5l;U-1H-

bf ̂  V-;i/-5->r JU) 0 P 'vV)is]# * v}-N-(bf <J < V y-A-^i JU)^ > -tf 

yx)\ytfyy$ K(0.12g,0.26mmol)0p< * J -JU(5. 0mL);#^^2M7KII^b^- K 

'J ^AM(0.13mL,0.262moL)^JPx/co ZblzmS&M 

t%ZtlZ£V (123mg, 98%) LTffc0 

1H-NMR(500MHz,CD30D) 8 ppm: 1. 42-2. 01 (7H, m), 2. 22-2. 24(1H, m), 3. 09-3.14(1H 

, m), 3. 90(3H, s), 4.40-4.41 (1H, m), 6.14(1 H, s), 6. 69(1 H, d, J=5.4Hz), 6. 81 (1H, 

d, J=11. 2Hz), 7. 27(1 H, s), 7. 82(1 H, d, J=6. 8Hz), 8. 00(1 H, d, J=5.4Hz), 8. 30(1 H, 

s). 

[0582] (^Steffll 1 4 6) 5-^ P P-4-{[(1S*, 2R*)-4,4-V 7 JUtf P-2-(1-p< -^JU-I H 

- bf ̂  V—J Is-5-'f Jly)v^ U^y7Jly]^-^rV}-2-7Jly^-U-N-(t°'J <Vy-4-

-fjiO^o-tfyxjutfyy^ K 

[0583] [<b164] 

[0584] (146a) 5-0 P P -4-{[ (1S*, 2R*)-4,4-V 7 )\stf P -2-(1 -^JU-1H- bf =? V-
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JU-5—< )\s)v<? p^y^ji/ltf*v}-N-(2,4-V* h^v^yvju)-2~yju^ 
• -N- (tf 'j < V y-4—r M^yizyxjisfcyy^ K 

Ltcb~C>UU -N- (2,4-V* b-^V^y VJU)-2,4-V 7 JUtf 
P-N-(tf 'J <Vy-4—( M^y-tzyXJlsfryy^ K(274mg, 0.600mmol)N 

m 107eL tc (1 S*, 2R*)-4,4- V 7 J U tf • -2- (1 - 7 J U-1H- tf =7 V - J1/-5-

-Y )[/)V 0 W<y *9 J — JU(101mg, 0. 500mmoL)% 7kMiki~ h 'J 0-^(63% ; 29mg, 

0. 750mmoL)% DMF(2. 0mL)S.t/7K(0. 016mL) ^iite$|]1 atC^ 

mmmzfr 9 c t iz j; y N mmt&yt} 016mg, 7 x t L T 
mtco 
1H-NMR(500MHz,CDCL3) 8 ppm:2. 29-2.46(2H, m), 2. 72-2. 93(2H, m), 3. 75(3H, s), 3 

. 78(3H, s), 3. 79-3. 87(1 H, m), 3. 93(3H, s), 4. 71(1H, q,J=6.8Hz),5.20(1H,d,J=1 

6. 6Hz), 5. 24(1 H, d, J=16. 6Hz), 6.15(1 H, d, J=2. 0Hz), 6. 37-6.40(2H, m), 6.47(1 H 

, d, J=10. 7Hz), 7.17-7.18(2H, m), 7.42(1 H, d, J=2. 0Hz), 8. 03(1H, d, J=7. 3Hz), 8. 

46(1H,d,J=5.9Hz), 8. 78(1H, d, J=1. 0Hz). 

(146b) 5-^7 p p-4-{[(1S*, 2R*)-4,4-S/7Jbtf P-2-(1-p< 7)\y-\H- tf =? V~ 

;u-5—r )\s)v$ p^v^uitf %-V}-2-7M p-N-(tf 'j < vy-4-'r ;u)^> 

-tfyxjutfyy< K 

146a Ltcb-o P P-4-{[(1S*, 2R*) -4,4-V 7 )l> tf • -2- (1 - * 7 

)V-\W-\f?xJ-)\y-^-'[ )V)VO U^y 7 )V\^^rV}-^-{2,4-V* V^rV^y 

V)\S)-2-DM P-N-(tf <J ^Vy^-'f M^y-tzyXJIsfryy^ K(316mg,0. 

495mmo L)% h 'J Ji^Jl/V ? > (0. 30mL)% K 'J 7Jl/tf Pill(2. QmL) J&Z/V 9 • 

P* * >(3.0mL)£ffll\ ZtlZ£ y 

, LTmtc0 
1H-NMR(500MHz, CD30D) 8 ppm:2. 28-2. 51 (2H, m), 2. 72-2. 79(1 H, m), 2. 95-3. 06(1 H 

, m), 3. 81-3. 90(1 H, m), 3. 87(3H, s), 5. 00(1H,q,J=6.8Hz),6.31(1H,d,J=2.0Hz), 

6. 93(1 H, d, J=11. 2Hz), 7. 00(1 H, brs), 7. 39(1 H, d, J=2. 0Hz), 8. 01 (1H, d, J=7. 3Hz 

), 8. 24(1H, brs), 8. 52(1H, s). 

MS(ESI)m/z:488[M+H]+. 
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[0585] (^fife0!J1 4 7) 4-{[(1S%2R«)-5,5-y7JU;frP-2-(1H-t^y-Jl/-4->nU 

)v<? *V}-2-D M P-N-(kf'j $ y y-4-'f ju)^>-tz >TJU 

*>7$ K 

[0586] [<fb165] 

[0587] (147a) 4,4-V DM P-1-[1-(* K ^JU)-1H- bf^ V-JU-4-^ JU>> 

^7 p/s^pHty — ;u 

4-3—K-1-(^ 5l>'U)-1H-tf;7x/—>/U(Organic Letters, 2007, 9 

, 4947-4950; 1. 40g, 5. 88mmoL)0THF(1 5mL);#}fc7jC£~K -f V 7°P tfJUV ? 

^•v^A^P'J K(2.0M THF;#^ ; 3. 8mL, 7. 64mmoL) 7.|CTTN jxJ/h 

}§$£30#i££M£N 4,4-$/7Jl/tf UVO >(2.30g, 17. 6mmol)£Jp 

^^"eiBir^Ji^L/co J5J^;#^^^bT7>;E-^A7K;#^(50mL)^JPx 

T^x^;K50mL)-eaai^ K 'J 0Ax&MLfc0 M 

J±)Ift§^ Bm^ZV 'J JjtfJU? P7 h V? 7 -f -(^^t>/iilfJL' ; 7 

:3) tZcfe y U tl§Elbl=rt] (0. 95g, 66%) £-f ;u £ ^ X%tc0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 97-2. 07(6H, m), 2.19-2. 32(2H, m), 3. 34(3H, s), 5 

. 36(2H, s), 7. 54(1H, s),7.56(1H,s). 

(147b) 4-(4,4-^7^Pv>^P^+t-1-l>-1-^Jb)-1-(^ 

;u)-iH-t;u 

141&XWki5. Ltc 4,4-V? Mn-\-i\-{* V*V *3-)l)-\W-\f? V 

-;u-4"^;u]i>^ P^^Hty-;K0. 20g, 0.81 mmo L)N p- KJUX yx)\sfc >!£( 

14mg, 0. 081mmoL)$.£/ hJUx > (5. 0mL) £^|l\ ^ite^iJ99btC^ DTJx tit 

®M*ftoZ.£\,Z&Vs tHElb^t) (0.18g, 97%) £ -f ;u £ L T %tz0 

1H-NMR(500MHz,CDC L3) 8 ppm:2. 11-2. 20(2H, m), 2. 57-2. 70(4H,m),3.32(3H,s),5 

. 36(2H, s), 5. 84-5. 86(1 H, m), 7. 52(1 H, s), 7. 62(1 H, s). 
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(147c) (1S*, 2R*)-5, 5-is'y P-2-[1-(p< K 7)\s)-\ H- tf^ V~)\s~4 

—T )\s~\ is 0 • s\^ J ~)\s 

^fe$iJ147b-ei^sL/c4-(4,4-y7MP^>!?P^W-i>-1-^Jl/)-1-

h^^JUHH-tf^ V-;K0.25g, 1.09mmoL)N tf? y-THFtgft (0. 95M 

; 2. 50mL, 2.41mmoL)% ^Ji/^^VtfO 11^" K 'J ^ AHTKffit) (0. 33g, 2.18mmoL 

)N THF(10mL)&t/7.K(10mL)£ffll\ ^»J33b^^ 

c: ^ tC<fc y % J£§E<b^$l(0.13g, 48%) ^-T LT?#fc0 

1 H-NMR(500MHz,CDC L3) 8 ppm: 1. 70-1. 90(4H, m), 2. 15-2. 22(1H,m),2.48-2.59(2H 

, m), 3. 35(3H, s), 3. 66-3. 71 (1H, m), 5. 36(2H, s), 7.49(1 H, s), 7. 50(1 H, s). 

(147d) 4— ({(1S*, 2R*)-5, 5-:^ 7JUtf P-2-[1-(p< h ^JU)-1 H-tf ̂  V-

)l-4-'U\s~\i;9 U^*is)\s}Jr *is)-n-(2,4-is* h *is^<y is )\s)-2-7 )\s^ 

• -N- (tf 'j < is y-4-'r )[/)s<y-\zyx)[/tfy7$. K 

^»J29a-e^ L/cN-(2,4-is * K *iss<yisJU)-2f 4-is 7 JUtf p-N-( tf 

'J < is'y-4-'(Jly)s<yizyxJlytfyy$. K(205mg, 0.48mmoL)% 147cT? 

i^iL/c(1S*,2R*)-5,5-^7^ P-2-[1-(p< K *is 7)\s)-1 H- tf ? V~)\s~4 

-•< )\y]is 0 P^^r+t" y — JU(0. 10g, 0. 40mmoL)% TK^b^ K 'J 0-^(63% ; 24mg, 

0. 60mmoL)$.£/DMF(5. 0mL) atC^S C 

LTmtc0 

1 H-NMR(500MHz,CDC L3) 8 ppm: 1. 88-2. 01 (3H, m), 2. 14-2. 19(1H,m),2.24-2.29(1H 

, m), 2. 65-2. 71(1H, m), 2. 86-2. 94(1H, m), 3. 21(3H,s),3.77(3H,s),3.79(3H,s), 

4. 25-4. 31 (1H, m), 5. 23(2H, s), 5. 28(2H, s), 6. 39-6.41 (2H, m), 6. 52(1 H, dd, J=2. 

4,11. 7Hz), 6. 67(1 H, dd, J=2.4,8. 8Hz), 7. 20(1 H, d, J=8. 3Hz), 7. 22(1 H, dd, J=1. 5 

, 7. 3Hz), 7. 38(1 H, s), 7.44(1 H, s), 7. 91 (1H, t, J=8. 8Hz), 8.43(1 H, d, J=5. 9Hz), 8 

.76(1H,d,J=1. 0Hz). 

(147e) 4-{[(1S*,2R*)-5,5-y7JUtf P-2-(1H-tf^ sJ-)\s-4-'{)\y)V0 P^ 

^ is)\s] tf is} -2- 7 )\stf P -N- (tf 'J < is y-4-'f JU) ̂  > "tz > X JUtf > T $ K 

147dL tc4-({(1 S*, 2R*)-5, 5-^ 7 JUtf P -2-[ 1 -(h 

JU) -1H- tf ? V—)ls-4-'r JU] :> o P ̂  =¥ is)U} tf ^ is) -N- (2,4- i/ * K is-^ > 
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V)\s)-2-?M P-N-(tf'J $^-4-^JU)^>-tz>7JU/lN>:P$ K(0.12g, 0. 

19mmoL)$.£/ K 'J y > (0.15mL)CD:y^ p p * $ y(4. 0mL 

T? K 'J DM PMI(3.0mL)^Jp^N 20$^i£# Ltc0 

)Ils^ mmmZJLf y -JU(1. 0mL)&t/2Mi*I£(4. 0mL) ^JP^100°C-e30|^ 

mWLtc„ WOS&s 

£ 3IX L fc0 3IX L fcSft £ 'J tl f)\sO P?h^77'f-(^^PP^> 

J-)\,; 95:5)tcj;y*i^L, LT 

f#fc„ 
1H-NMR(500MHz,DMS0-d6) 8 ppm: 1. 73-1. 81 (1H, m), 1. 99-2. 17(4H, m),2.52-2.64( 

1H, m), 2. 94-2. 99(1 H, m), 4. 54(1 H, dt, J=4.4,10. 3Hz), 6. 83(1 H, dd, J=2.4,8. 8Hz 

), 6. 90(1 H, dd, J=2. 0,12. 2Hz), 6. 98(1 H, d, J=5. 9Hz), 7. 50(2H, s), 7. 78(1 H, t, J= 

8. 8Hz), 8. 29(1 H, brs), 8. 56(1 H, s), 12. 70(1H, brs). 

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

[0588] (^fife0!J1 4 8) 2-yM P-5-p< ^JU-4-{[(1S, 2R)-2-(1H-tf ̂  V-JU-5-

-r;u)i>^p^>51>'U]tf^ri>}-N-(t0|j$y>-4—r j u) ̂  > -tz > TJ u * > T7 $ 

K 

[0589] [<fb166] 

[0590] (148a) 5-[(1 R«, 2S*)-2-(^< yVM V 0 P^ >^;U]-1-(^ K =? t K P 

-2H- tf =? y -2--f)U) -1H- tf =? V-)U 

^MJ138a-e^jt L^c(1S«, 2R«)-2-[1-(TL KP-2H-tf^>-2-^;U)-1 

H— tf ? V—JU-5-^f JU]:>^ p^>-$7 J — ;U(975mg,4. 13mmoL)®DMF(20m);#>S 

K 'J 63% ; 236mg, 6.19mmoL)$.0:/^>'>?>'U7"P $ K(0.735mL, 

6.19mmol)^:Jp^.N ^ L/c0 SJ^;#)S^7K(50mL) £ 

iJPAT^X^;K50mL)-eaai^ ^H;&7K(50mL)-e2[5]}$t}#N 

K 'J 0 A -e$£'Jt L fc0 MJ±)f t %*>'J tJ tfJU ^P7 h^77-f-( 
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V7X7 l>tf 

^$1(1.15g, 57)0 £&fetf>ni/£ %tz0 

(148b) 5-[(1R«,2S«)-2-(^>y;i/tf U^y7Jly]-1H-t°y V~)\s 

148 aT?Mit L tc 5- [ (1 R«, 2S*) •-2- (^ > V)U tf * *>) *> 0 • ̂  > 7)U] •-1 

-(7 h7t KP-2H-t°^>-2-^;U)-1H-t°^V-;K1.15g,3.52mmoL)®y^ 

PP^>(10mL);#^C^"e K >J 7JUtf PM£(5. 0mL) £ 

120|^^L/CO a^tKcMj^@£7Kil^ h U 7 ATK;# 

$(50mL) £ JP A TMix7)1 (50mL) ^(50mL) T? 

^ h U ^A«L/-c0 MJ±)Ils^ 

P7h^77-f -(^ + t>/iI|xfJL' ; 1:1) tz cfe U U HIEfb^ (84 

0mg,98%)£$ftfetf LT?#fc0 

1H-NMR(500MHz,CDC l3) 5 ppm: 1. 73-1. 92(4H, m), 2. 02-2. 10(1H,m),2.16-2.23(1H 

, m), 3.16-3. 21 (1H, m), 3. 95(1 H, q, J=6.4Hz), 4.47(1 H, d, J=11. 2Hz), 4. 57(1 H,d, 

J=11.7Hz),6.08(1H,d,J=2.9Hz),7.26-7.34(5H,m),7.48(1H,d,J=2.0Hz). 

(148c) 5-[(1R,2S)-2-(^>y;Utf U^>7Jly]-1H-t°y V~)\s 

148 bT?L tc 5- [ (1 R«, 2S*) •-2- (^ > V)U tf * *>) *> 0 • ̂  > 7 JU] •-1 

H-fcf^ V-;U^CHIRALPAK AD-H(*fcit£*±^y izJIy ; ^*+>- y / 4 V 7°PAy 

—JU ; 9:1)tCd;<'J7lD^SiJL, tl§Elbl=rt]£$ltfetf -f JUt LXmtc0 

(148d) 3-[(1R,2S)-2-(^>y;Utf 0 U^y7)V\-\~{7 KP-

2H- >-2->r JUH H- kf^ v-JU 

^»J148c-e^L/c5-[(1R, 2S)-2-(^>y;Utf P^y^Jl/MH 

V-;K322mg, 1. 33mmoL)% 3,4-*>* L K P-2H-\f?y (0. 728mL, 7. 98mmoL) 

% p- hJUx yX)\/fr >It7Kffit (50mg, 0. 266mmoL)0'v^ pp^>(5. 0mL);# 

fattmffiTs 3mmmwLtc0 m^s 

^)^^P7 h?'^7 -f -(^^WMtx^JU ; 7:3)tCj; V7 

X7 b tf V©*I§Elb£-t)(402mg, 93%) £Mfetf)\yt LX%tc0 

(148e) (1S,2R)-2-[1-(^ K P-2H- \Z=? >-2-^ JU)-1 H- \Z=? V-JU-3-

-f u^-y^ J ~)\y 
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^»J148d-ei^L/c3-[(1R, 2S)-2-(^>yjUtf ̂ V)V 0 U^y 7M~\-

K P-2H- tf^ y-2-^ JU)-1 H- tf^ V—JU(403nig, 1. 23mmo L)% J^yV 

; 400mg)&t/x^y-jU(20mL)£ffll\ ^»J106b^i;TJ^ 

lJs VTXy- btf V—;^-ntlCDlllE'fbcr%(265mg, 

91)Q£&fetf >Hl/£ LTt#/co 

(148f) N— (2,4-V 9- V^rV^yVM-l-D M P-5-p< ^JU-N-( tf'J 

4-^JU)-4-({(1S,2R)-2-[1-(^ K P-2H- tf =7 >-2->T JUH H- tf 7 V-

)\s-3-'(Mv$n^y7)\s}3-:*v)'<y-\zyx)\sfty7$ K 

^MJ43a-e^jt L /cN-(2,4-^p< h > V)l)-2,4-V 7 JUtf • •-5-* 7 

JU-N-df'J $Vy-4—fJl.)^<yifyXJUtfyT< K(239mg,0. 55mmoL)N 

$|J 148eL (1S, 2R) -2-[ 1 - (^ h ̂  L K P -2H- tf ̂  >-2-^ jU) -1H- tf ̂  

V—JU-3-^f Jl/]V 0 W<y *9 J — JU(118mg, 0. 50mmoL)% TK^b^ h 'J 0-^(63 

% ; 29mg,0.75mmol)N DMF(3. 0mL)&£/7.K(0. 016mL) ^MJIalCig i;T 

ZtlZ£ yN $/77Tl/tf v-;Fb^t^IIE^t(26 

7mg,82%)^tefe^^>iU7 LT?#fc0 

(148g) 2-7JUtf P-5-p< ̂ ;U-4-{[(1S,2R)-2-(1H-tf^ V-;U-5-^;U)^^ 

• ̂>^JU]tf *>}-N-(tf <j $y>-4—rMs<y-\zyx)\sfcy7$ K 

148 fL tcN- (2,4-y p< K * *>^ > V)U) •-2- 7)Utf • -5- p< 7)U-

N- (tf 'J $ Vy-4-^f JU)-4-({(1S, 2R)-2-[1-(TL h7b K P-2H- tf =? >-2->T JU 

)-1H- tf 7 x/-;U-5-^ JU] ̂  P ̂  > ̂ JU} tf ^ :>) ̂  > -tz > 7JU* > T7 $ K (2 

65mg, 0. 407mmoL)% h 'J X-^JU'V7 > (0. 60mL)% K 'J 7 JUtf • 1^11(4. 0mL)$. 

Z?V ? U U * $ y (6. 0mL)£ffll\ ^fifeWblCig ISXRlfcRtflgflimZlj? Z 

tlZ£Vs J£§E<b^$l(168mg,99)0£tte@tt£ LT%tc0 

[ a ]D25=60. 5 (C 1. 02, DMSO). 

[0591] (^fife0!J1 4 9) 2-7JUtf P-5-p< ̂ JU-4-{[(1R, 2S)-2-(1H-tf ̂  V-JU-5-

-r;u)i>^p^>51>'U]tf^ri>}-N-(tflj$y>-4—r j u) ̂  > -tz > TJ u * > T7 $ 

K 

[0592] 
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[<ft 167] 

[0593] (149a) 5-[(1S,2R)-2-('C/*/Ml/tf *V)V1 P^>^JU]-1H-tf ̂  V~)\s 

148 bT?Mit L tc 5- [ (1R*, 2S*)-2- (^ > V)U tf ^ *>) *> 0 • ̂  > 7 JU] •-1 

H-tf^ V-;U^CHIRALPAK AD-H(*fcit£*±^y izJIy ; y / 4 V 

—JU ; 9:1)tCj;y^^SlJL, tl§Elbl=rt]£$ltfetf -f LT?#fc„ 

(149b) 3-[(1S,2R)-2-(^>y;Utf P^>^JU]-1-(^ KP-

2H- tf ̂  y-2-^f ;u)-i H- tf ̂  v-JU 

^»J149a-e^L/c5-[(1S,2R)-2-(^>y;Utf ̂ r^)^^P^>5l>'U]-1H 

- tf ̂  V-JU(320mg, 1. 32mmoL)% 3,4-V t: K P-2H- tf ̂  > (0. 723mL, 7. 92mmoL) 

% p- K;Ux>X>'U^>I|7Kffit(50mg, 0.266mmoL)S.t/y^ P PP< ^ >(5. 0mL) 

^MJ148dtC^i;TJ5J^S.t/^MlI;&tT9 VTX7\y 

tf V©HIEfb^ (421 mg, 98%) £Mfetf -f JU £ L Tt#/c0 

(149c) (1R,2S)-2-[1-(TL t K P -2H- tf y y-2-<\ JU)-1 H- tf ̂  x/—JI/-3-

-f )\>~\V9 n^y^ J —)\y 

^»J149b-e^L/c3-[(1S,2R)-2-(^>y;Utf **»*>? P^>fMl/]-1-

("T" h ̂  tl K P-2H- tf 7 >-2-^f JU)-1 H- tf ̂  V—JU(419mg, 1. 28mmoL)% J^yV 

^A^l(5% ; 400mg)&t/x^y-jU(20mL)£ffll\ ^»J106btC^ LZ&jfc 
lJ s V7X7 \y tf V—tlCD^ilE'fbcr%(269mg, 

89)0£&fetf >Hl/£ LX%tc0 

(149d) N-(2,4-V * \-*V<yV)\s)-2-7Mu-b-*7)\s-W-(\A)$Vy-

4-^;U)-4-({(1R,2S)-2-[1-(^ K P-2H- tf =7 >-2->T JUH H- tf =7 V~ 

)\s-3-'(Mv$n^y7)\s}3-:*v)'<y-\zyx)\sfty7$ K 

^MJ43a-e^jt L/cN-(2,4-^ p< h >*>*)l)-2,4-*>*7 JUtf U~b~*7 

;U-N-(tf 'J <Vy-4—f)l.)^<yifyX)UtfyT< K(239mg,0. 55mmol)N 



WO 2013/118854 299 PCT/JP2013/052985 

$|J 149c L (1R, 2S) -2- [ 1 - (^ h ̂  L K P -2H- tf ̂  > -2- ̂  jU) -1H- tf ̂  

V—JU-3-^f JU]V 0 W<y *9 J — JU(118mg, 0. 50mmoL)% 7kMiki~ K 'J 0-^(63 

% ; 29mg,0.75mmol)N DMF(3. 0mL)&£/7.K(0. 016mL) ^MJIatC^DT 

ztiz£ yN V77>Tisx^-m&yt}<Dmmt&M22 
7mg,70%)^tefe^^>iU7 LT?#fc0 

(149e) 2-7M P-5-p<5l>'U-4-{[(1R,2S)-2-(1H-tf^ V-JU-5-^ JU) ̂  

• ̂y 7Jis]tf v}-N-(tf 'j $ Vy-4-^ j\y)s<y-\zyx)\sfcy7$ K 

149dL tcN- (2,4-V * K ^ *>^ > V)U)-2- 7JU tf • -5- 51)U-

N- (tf 'J $ Vy-4-^ JU)-4-({(1R, 2S)-2-[1-(TL K P-2H- tf ̂  >-2->T JU 

)-1 H- tf =7 x/-;u-5-^ ;u] *> o • ̂  y tf ^ v)^ y if y TJU* y y $ K (2 
27mg, 0. 348mmoL)% h 'J y > (0. 60mL)% K 'J 7 JUtf • 1^11(4. 0mL)$. 

XfV<?U n*$y(6. 0mL)£ffll\ ^fifeWbtCig C 

^tc<fc y% *iiE^t(i43mgLTmtc0 

[a]D25=-57.8(c 1. 02, DMSO). 

[0594] 1 5 0) 5-^PP-2-7JUtf P-4-{[(1S, 2R)-2-(1H-tf ̂  V-JU-5-

-r;u)i>^p^>51>'U]tf^ri>}-N-(tflj$y>-4—< j\s)s<y-\zyx)\sfcy7$ 

K 

[0595] [<b168] 

[0596] (150a) 5-^PP-N-(2,4-^7 h *V<yV)\s)-2-7M P-N-( tf 'J $ Vy-

4->T JI/)-4-({(1S,2R)-2-[1-(TL h7b K P-2H- tf ̂  >-2->T JUH H- tf =7 V~ 

)\s-3-s( )\,~\v 9 u ̂ y7Jiy}^^v)^<y-\zyxj[ytfyT< K 

^MJ20a-e^jt L^c5-^ P P-N-(2,4-^p< S^r$/^>$/;i/)-2,4-$/7Jl/tf 

P-N-( tf 'J $ 'v >-4-^f)[/) s<y My ̂  )[/tfy 7 $ K(251mg,0. 55mmoL)N 

0J148e-elSiit L 1S, 2R) -2-[ 1 - (T1 S 7 b K P -2H- tf 7 >-2-1/) -1H- tf 7 
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V-JUS-'f y —;K118mg,0. 50mmol), K ]J 7A(63 

% ; 29mg,0.75mmol), DMF(3. 0mL)&t/7.R(0. 016mL) \>\ HMJIatCipUT 

Jx.fcRV&tikmZiTJZtlZj; U, V7X7\yt-?-m'&Wl<Dmz<b'£M28 

1mg,84LTf#fc<, 

(150b) 5-<7 p p -2-7 ;Utf • -4-{[ (1S, 2R)-2-(1H- tf ̂  V—JU-5—T JU) V 0 

• ̂v^JUltf ̂ rv}-N-(b0|j $ v>-4—f ju)^>-tf >7jutfv>:p$ K 

150aT?§^ Lfc5-^PP-N-(2,4-1/**y*V<y V)\A-2- 7 JU tf P -

N-(tf'J <yy-4-r;U)-4-({(1S,2R)-2-[1-(x KP-2H-tf^>-2-f;u 

)-m-tf ̂ x/-;u-3—r;u]>£• ̂ tf ̂*>)-tfyxji<fcyy$ K(2 

81mg, 0.418mmol)s h 'J If Jk> =j >(0. 60mL)% MJ 7 JUtf P 1^11(4. 0mL)$. 

t/^^PP^^V(6. 0mL)£l\ mmn1 blcS UTJx9 d 

£tzj:i>js i5fB<b^t](182mg,99!)0£&ti@tfc£ LT^c0 

[ a]D25=65. 0(c 1. 05, DMSO). 

[0597] (HMJ15 1) 5-<7 p p-2-7JUtf P-4-{[(1R,2S)-2-(1H-tf 7 V-JU-5-

-f JU) v <? P ̂  y f;u]tf }-N-(tf u $ V >-4->r JU) ̂  > "tf > X;utfv > T7 $ 

K 

[0598] [<fb169] 

[0599] (151a) 5-<7PP-N-(2,4-S// h **y<yVH,)-2-7)\,t P-N-( tf 'j $ Vy-

4--f Jl/)-4-({(1R,2S)-2-[1-(x S^b KP-2H-tf^>-2-^;U)-1H-tf^V-

;U-3-^JU»£ dy^ju}#^v)^yifyxjutfyy$. K 

mmi]20a-em&Lfc5-? nn-N-(2,4-V* h^V^yVJU) -2,4-V 7 JUtf 

P-N-(tf 'j y-4-'(M^y ifyx)ltfy 7$ K(251mg, 0. 55mmo 0> 

00 149ce$^ L tc(1R, 2S)-2-[1 -(fh7t:KP-2H-tf ̂  >-2-< JU)-1H-t?^ 

y-JUS-'f Jls]V ? n^<y $ y-;KH8mg,0. 50mmol\ 7KMfci~ K V 0 A (63 

% ; 29mg, 0. 75mmol\ DMF(3. 0mL)S:t/7j<(0. 016mL) ^ISte^JlatC^UT 
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y, V7X7 btf V-;Fb^t]©tl§Elt 1^1(28 

7mg, 85%) 7 7xt LT%tc0 

(151b) 5-^7 p p-2-7JUtf P-4-{[(1R,2S)-2-(1H-L°^x/—JU-5—()\s)V<7 

• ̂>f;u]tf ̂ *>}-N-(bf 'J $ y >-4—r M^ > -tz > TJU* > T7 $ K 

^MJ151a-e^3t L^c5-^ • n-N-(2,4-V* K ^rV^yV )\y)-2-y M P-

N-(bf'J $y>-4-^;U)-4-({(1R,2S)-2-[1-(f K P-2H- bf^ >-2->T JU 

)-1 H- bf^ V-JU-3-^ ;u] *> ? • y^;u} tf ^*>)^ >-tf y x)i>tf y y $ K (2 

87mg, 0. 427mmoL)% h 'J Jl^JlsV ^ > (0. 60mL)% K 'J 7 JUtf • 1^11(4. 0mL)$. 

P U* $ >(6. 0mL)£ffll\ ^MJIbKig C 

^ tC <fc y % Ji§E<b^$l(185mg,99)0£tte@<*£ %tz0 

[a]D25=-52.1 (c 1.04, DMSO). 

[0600] (^fife$iJ1 5 2) 5-^PP-4-{[(1S*,2R*)-5,5-y7JUtf P-2-(1 H-V-

;u-4—r ;u)->^7 p^^r->;u]tf ̂ ->}-2-7>'Utf P-N-(L0|J $ y >-4—r ;u)^> 
Hyxii/tfyy^ K 

[0601] [<b170] 

[0602] (152a) 5-? P p-4-({(1S*, 2R*)-5, 5-*>*7JUtf P-2-[1-(* K fJUH H 

-bf^ x/—JU-4-^T JU]:>^ P^s^r^Jl/}tf ̂ r^)-N-(2,4-^P< K :i'J^)-

2-7J^tf p-N-(fcf "J $Vy-4-^<j\s)s<y-\zyx)\stfy7$ K 

^MJ20a-e^jt L^c5-^ P P-N-(2,4-V * V^rV^yV)\y)-2,4-VDM 

P-N-(bf'J $^-4-^JU)^>-tz>7JU/lN>;P$ K(0. 22g, 0.48mmoL)% 

®\147 cL tc (1S*, 2R*)-5, 5- V 7JU tf P -2-[ 1 - (p< h * *> P< 7 JU) •-1H- bf =7 

V—JU-4-^f Jls]V 0 P^^r-t J — JU(0.10g, 0.40mmoL)% TK^bf K 'J 0 A (63 

% ; 24mg, 0. 60mmoL)&t/DMF(5. 0mL) ^ijfe#!]1atC^ 

ZftvZtlZAi'J* ffisBlk&MlCQ. 24g, 87%) 4 JUt LT%tz0 
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1 H-NMR(500MHz,CDC l3) 8 ppm: 1. 88-2.10(3H, m), 2.17-2. 31(2H,m),2.65-2.69(1H 

, m), 3. 01-3. 06(1 H, m), 3. 22(3H, s), 3. 77(3H, s), 3. 78(3H, s), 4. 21(1H,dt,J=4.4 

, 10.3Hz),5.21(2H,s),5.27(1H,d, J=10. 7Hz), 5. 29(1 H, d, J=10. 7Hz), 6. 39-6.41 

(2H, m), 6. 47(1 H, d, J=11. 7Hz), 7. 18-7. 20(2H, m), 7. 47(1 H, s), 7. 50(1 H, s), 7. 99 

(1H, d, J=7. 3Hz), 8.46(1H, d, J=5.9Hz),8.79(1H,d,J=1. 0Hz). 

(152b) 5-0 • • -4-{[ (1S*, 2R*)-5, 5-*>* 7 )\stf • -2-(1H- tf =7 V-JU-4-^ JU) 

:> 0 • ̂ JU] tf }-2-7 )\stf • -N-(tf 'J $ V >-4—f JU) * y "tz > X)\stf 

yy< K 

152a-e^jt [ytcb-0 • P-4-({(1S*, 2R*) -5, 5- V 7 JU tf • •-2- [ 1 - (h 

* 7 JU) •-1H- tf =7 V~ J1/-4- -f JU] 0 • ̂  ̂  JU} tf * ) •-N - (2,4- V * K 

y V)iy)-2-7jutf • -N-(tf <j < vy-4-'f JU)^>-tf y x)\stf y y $ K( 

0. 20g, 0. 29mmo L)% K 'J xfJU'v =7 y (0. 20mL)% S/ ^7 p p y (2. 0mL)% K 

'J 7JUtf PMI(2. 0mL)% y-JU(1. 0mL)&tF2Mi^I£(5. 0mL)£ffll\ 

^iJ147etC^i;TJ5^t/^MlI^tT9 (0. 060g,42%) 

zm&mfat Lrmtco 
1H-NMR(500MHz,DMS0-d6) 8 ppm: 1. 76-1. 84(1 H, m), 2. 00-2. 19(4H, m),2.55-2.59( 

1H, m),3. 01-3. 05(1 H,m), 4. 67(1 H, dt, J=3. 9, 9. 3Hz), 6. 94(1 H, brs), 7.15(1 H, d, 

J=12. 2Hz), 7. 51(2H, s), 7. 81(1H, d, J=7. 8Hz), 8. 23(1H,brs),8.56(1H,s),12.88 

(1H, brs). 

MS(ESI)m/z:488[M+H]+. 

[0603] (^fifefflj 1 5 3 ) 5-^PP-2-7il/tf P-4-{[(1S, 2R)-2-(1-p< f JU-1H-tf ̂  

V-)l~b-'( P^^Jl^tf ̂ :>}-N-(2-tf ̂ 7-2,3-^ L K • tf 'J < V 

[0604] [<fb171] 

• 1- .. •r a a ff ^ IAAA r i r-^ rr^ N N a 
• H H 
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[0605] (153a) 2-(*yVM*V)-li-(2,4-V* h ^rV^yVM tf 'J $ V y-4-7 
$ > 

^»lJ95a-e^L/cN-(2,4-yp< K ^rV^yV )\y)-2-y M • tf 'J <Vy-

4-7 < y (2. 50g, 9. 50mmo \.)RXf^ yV)ls7)ls3 — JU(1. 97mL, 19. 0mmo L) CDDMF( 

48mL);#^tC7K^'fb^" K 'J 0 A (0. 90g, 23. 7mmo L) ^ 

L tco J5izikit 7 y =E - 0 A7K;#^(200mL) £ JQ X TMix7 

jU(100mL)-eatm^ ^H^7K(200mL)-e2[5]^ MJ£A-eS£ 

'ItkLtco B'gl¥l}%:Vi)±>?)[s<7 P?h^77<-(A^>/S 

I|xf;u; 1:2)tCj;y*|^L, mmit^(3.29g,99%)^m^TIE^yyXt 
LTt#/c0 

1H-NMR(500MHz,CDCL3) 8 ppm:3. 79(3H, s), 3. 82(3H, s), 4.44(2H, brs), 5. 37(2H, s 

), 6. 01 (1H, brs), 6.42(1 H, dd, J=2.4,8. 3Hz), 6.46(1 H, d, J=2.4Hz), 7.14(1 H, d, J 

=8.3Hz),7.26-7.35(3H,m),7.45-7.47(2H,m),7.95(1H,brs). 

(153b) N-tf-^yVM *is) tf <J < V y-4-J JU]-5-^ • P-N-(2,4-V * 

h^rV^y VJU)-2,4-V7 JUtf • ̂>"tf >XJUtf >7 $ K 

153a-ei^i Ltc2-(s<yVM*V)-n-(2,4-yp< b-^rV^<yV)\y) tf 

'J $ y y-4-7 $ >(0. 50g, 1.42mmoL)% 5-^7 p p-2,4-^7JUtf n^yiiyx 

Jl/tf—Jlz-C? P 1J K (0. 36g, 1. 57mmoL)% 'J 7 0 A tfX ( K >J * 7)\sV >J JU) 7 $ 

K(1. 0M THF;#)S ; 1. 71mL, 1. 71mmoL)S.t/THF(5. 0mL) l\ ^^J86atC^ 

VTKfcjkzf&wmzfj? z. t iz £ y N 8mg, 61%) zm&mw 
tl LTt#/c0 

1H-NMR(500MHz,CDCL3) 5 ppm:3. 81 (3H, s), 3. 82(3H, s), 5. 24(2H, s), 5. 29(2H, s), 

6.46-6.48(2H, m), 6. 81 (1H, d, J=5.4Hz), 7. 02(1 H, t, J=8. 8Hz), 7. 27(1 H, d, J=9. 3 

Hz), 7. 33-7.41 (5H, m), 8. 21 (1H, t, J=7. 3Hz), 8. 31 (1H, d, J=5. 9Hz). 

(153c) N-U-i^yVM *V) tf <J <Vy-4-^ Jly]-5-^ UU-N-(2,4-V* 

h^>^>y»-2-7jutf p-4-{[(1S,2R)-2-(1-p<f,l^-1H-tf^V-,'^-5-^' 

,'^):>^ p^*>ji/]tf ̂ v}^y-\zyx)Utfy7$ K 

153bL tcN-[2- (^ > v)U tf ^ *>) tf 'J < V >-4--fJU]•-5- 0 P 
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49g, 0. 87mmoL)N 122a"ei^ Ltd 1S, 2R)-2-(1 -f JU-1H- tf ̂  V-)\y-

)\s)Vt> -JU(Q. 13g, 0. 69mmoL)% K <J 0^(63% ; 0.03 

0g, 0. 87mmoL)% DMF(4. 3mL)&t/7.K(0. 030mL) ^MWalzm LZKlfcR 

T9 d «>: IZ £ y N ^ilE'fb'n t (479. 7nig, 77%) JU7 

LTt#/c0 

1H-NMR(500MHz,CDC L3) 5 ppm: 1. 36-1. 68(4H, m), 1. 85-1. 94(2H,m),2.04-2.07(1H 

, m), 2.18-2. 20(1H, m), 3. 02-3. 07(1H, m), 3. 76(3H,s),3.76(3H,s),3.91(3H,s), 

4.12-4.18(1 H, m), 5.16(2H, s), 5. 22(2H, s), 6. 03(1 H, d, J=2. 0Hz), 6. 39-6.41 (2H 

, m), 6.45(1 H, d, J=11. 7Hz), 6. 83(1 H, d, J=5.4Hz), 7.19(1 H, d, J=8. 8Hz), 7. 26-7. 

36(6H, m), 7. 96(1H, d, J=7. 3Hz), 8. 24(1H,d,J=5.9Hz). 

(153d) 5-0 • • -2-7 )\y tf • -4-{[ (1S, 2R)-2-(1 -fJU-1 H- tf =7 V~)\s~5-

-f )\/)V 0 •A> + 'yJl']tf+ s>}-N-(2-tf JpV-2,3-Vt. KP tf <J <Vy-4-^JIy 

153cL tcN-[2- (^ > V)U tf ^ ) tf 'J < V >-4--f JU]•-5- 0 • 

P-N-(2,4-V * V^rV^<yV)\y)-2-D M P-4-{[(1S, 2R)-2-(1-p< f JU-1H-

0. 66mmoL)% K 'J ifJk>7>(1. 6mL)% K 'J 7Jl/tf Pill(2. QmL) RZ/V 9 • 

PP< ^ >(6.6mL)£ffll\ ZtlZ£ y 

, ^§Bfc^(285mg,89)0£tte@tt£ LX%tc0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 39-1. 68(4H, m), 1. 86-1. 95(2H, m), 2. 05-2. 08(1H 

, m), 2.19-2. 23(1 H, m), 3. 02-3. 07(1 H, m), 3. 92(3H, s), 4.18(1 H, dt, J=3. 9,10. 3H 

z), 6. 06(1 H, d, J=2. 0Hz), 6.42(1 H, brs), 6. 50(1 H, d, J=11. 7Hz), 7. 35(1 H, d, J=2. 

0Hz), 7. 56-7. 58(1 H, m), 7. 85(1 H, d, J=7. 3Hz), 11. 82(1H, brs). 

MS(ESI)m/z:482[M+H]+; 

[ oc ]D25=-13. 9(C 1.00, DMSO). 

[0606] (^fife0!J1 5 4) 5-^7 P P-2-7JUtf P-4-({(1S*, 2R*)-2-[1-(13C, 2H3) *7)\s 

-1H- tf =7 V-;i/-5->T Jlsl V OU^VM tf ^>)-N-( tf <J < V y-4-^f Jls)s< 



WO 2013/118854 305 PCT/JP2013/052985 

y-\zyxj\ytfyy$ K 

[0607] [<fb172] 

[0608] (154a) 1-(13C, 2H3) fJU-1H-L°^ V-)\, 

B- K(13C,2H3)p< * >(5.00g,34. 2mmol)$.OMH-L°^ V-JU(2.16g,31.7mmoL 

)0THF(20mL);#)S^7K^bf K 'J ^7A(63% ; 1. 32g, 34. 5mmo L) £7jO%"F2JDa. 

, ^-e60|^Ji^L/co KfommztTisy? P'J K(200mL)£jQ;LT£j$ 

MJBflsU ffiii©*IIE^t(1.27g,47%)^||fetf 

LTt#/c0 

1H-NMR(500MHz, CDC L3) 8 ppm: 6. 25(1 H, t, J=2. 0Hz), 7. 35-7. 36(1 H, m), 7. 50(1 H, d 

, J=1.5Hz). 

(154b) (IS%2R*)-2-[I-(I3C,2H3)P<51>IU-IH-L0^V-;u-5-^;u]^>^ 

J -)\y 

54a"e^ L tc 1 -(13C, 2H3) f JU-1 H- V-JU(1. 27g, 14. 8mmoL)% 

N, N, N' , N' -7 >(2.21mL, 14.8mmoL)N 

•)A( 2. 69M^s^r"it ; 6. 41 mL, 17. 2mmoL)% :> 0 P ̂  iz > tf V K(1. 79 

mL, 17. 7mmoL)S.t/THF(30mL) 

CI ^ tC <fc y % *IIE^t(1.29g,48%)^Hfetf j)\st LT%tz0 

1H-NMR(500MHz,CDC l3) 8 ppm: 1. 30-1. 46(4H, m), 1. 75-1. 91(4H,m),2.10-2.13(1H 

, m), 2. 57-2. 62(1H, m), 3. 61-3. 65(1H, m), 6. 08(1H,d,J=2.0Hz),7.44(1H,d,J=1. 

5Hz). 

(154c) 5-^7 P P-N-(2,4-V * K *V<yV )\s)-l~D M p-4-({(1S*, 2R*)-2 

-[1-(13C, 2H3) ^;U-1 H-\f=7 V-JU-5—f Mv 0 u^vMtf ̂ >)-N-( tf 'j 

$Vy-4—fju)^y-tzyxjutfyT< K 

^MJ20a-e^jt L^c5-^ p P-N-(2,4-V * \-*y<yV)\s)-2,4-V7M 
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P-N-(tf'J K(3.19g,7. 00mmot)N 

$iJ154b-ei^iL/c(1S*, 2R-)-2-[1-(i3C, 2H3) V—>»U-5—T 

y-;u(1.29g, 7. 0mmol)N K >J 0 A (63% ; 0. 32g, 8.40mmoL) 

% DMF(20mL)^t/7K(0.13mL)£ffll\ CrfcJfcRZfi&tlLmZfj? 

Z t IZ y N (2. 70g, 62%) £Hfetf -f JU t LX%tc0 

1 H-NMR(400MHz,CDC l3) 8 ppm: 1. 39-1. 67(4H, m), 1. 85-1. 97(2H,m),2.04-2.10(1H 

, m), 2.18-2. 23(1 H, m), 3. 02-3. 08(1H, m), 3. 76(3H, s), 3. 77(3H, s),4.09-4.17(1 

H, m), 5. 21 (2H, s), 6. 03(1 H, d, J=2. 0Hz), 6. 39-6.44(3H, m), 7.17-7. 22(2H, m), 7. 

35(1 H, d, J=2. 0Hz), 7. 93(1 H, d, J=7.4Hz), 8.46(1 H, d, J=5. 9Hz), 8. 79(1 H, d, J=0. 

78Hz). 

(154d) 5-0 P P -2-7 )ltf • -4-({(1S*, 2R*)-2-[ 1 -(13C, 2H3) fJU-1 H- tf =7 V 

-JU-5-^ -yji/jtf ̂ r">')-N-( tf 'j < Vy-4-4 ;u)^>-tz >TJU 

K 

154c -eMia U tc5- <7 P P -N- (2,4- */ * h *> •^ > V)U) -2- 7)U tf P -

4— ({(1S*, 2R*)-2-[1-(13C, 2H3) fJU-IH-tf ̂  x/—JU-5-^T )\s~W 9 )\/} 

tf ^pi>)-N-( tf 'J $.Vy~4 JU)/><>-tz>7v>'U^>77$ K (2. 70g, 4. 35mmo L)% 

h 'J xfJU:>^>(2. 00mL)% K 'J 7JUtf PM|(2. 0mL)^.t/y £ p p * *) y(2 

0mL)£ffll\ 

$l(0.904g,44%)£tte@tt£ \,x%tc0 

1H-NMR(500MHz,CDC t3) 8 ppm: 1. 39-1. 69(4H, m), 1. 86-1. 96(2H, m), 2. 05-2. 08(1H 

, m), 2.17-2. 22(1 H, m), 3. 01-3. 06(1 H, m), 4.11 -4.16(1 H, m), 6. 03(1 H, d, J=2. 0Hz 

), 6.47(1 H, d, J=11. 7Hz), 7. 23(1 H, d, J=6.4Hz), 7. 33(1 H, d, J=2. 0Hz), 7. 94(1 H, d 

, J=7. 8Hz), 8. 39(1H, d, J=6.4Hz), 8. 79(1H, s). 

MS(ESI)m/z:468[M-H]-. 

[0609] (^»IJ1 5 5) 4-{[(1S*,2R*)-5,5-y7JUtf P-2-(1 H-tf ̂  V-JU-5-^ JU 

)V0 P^^Jl^tf 5rV}-l-D M P-5-p< fJU-N-( tf 'J < vy-4-4 ;u)^> 

-tz>7JUtfN>;p$ K 

[0610] 
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[<ft173] 

V 1 V iP-" 0i ' 
w 

[0611] (155a) 1-[(2-A+^lh+>»^^]-1H-t7V*-ib 

1H-tf^ V-;U(13.6g,200mmoL)S.t/N,N-yV V 7°P > (68mL 

,400mmoL)®y^ • Pp< ^ >(150ITIL);#^^7K;TT2-P< 

OW) K(24.9mL,220mmoL)^JPx/co 

K 'J ^7 A7K;#^(500mL)^JPxTy^ • PP< ^ >(500mL)-e3[g] 

aaiLfco nmMzmxtizmi- MJ^A-CS^ mi±mm%s mgyozw 
-hf)\/9 PV h?'^7 -r -(^^WMtlfJU ; 1:1)tcd; y U *I§E 

<b^(29.9g,96J0£tte;d->ni/£ LT?#/b0 

1H-NMR(500MHz,CDCL3) 8 ppm:3. 36(3H, s), 3.48-3. 50(2H, m), 3. 63-3. 64(2H, m), 5 

.52(2H,s),6.35(1H,t,J=2.0Hz),7.56(1H,d,J=1.0Hz),7.60(1H,d,J=2.4Hz). 

(155b) (1S%2R%5R=s)-5-(^>y;Utf^i/)-2-{1-[(2-y 

;u]-i H- bf ̂  V-)\y-5->r JL/}^^p^^r+)-y -;u 

^»lJ155a-e^L/c1-[(2-p< h^>X K **» fJUM H-bf^ V~M3. 

13g, 20.1 mmo L) 0THF (30mL);#^^-78°C-e 77)\s 'J 7 0 A (2. 69M^Ht >;#>S 

; 7. 46mL, 20. 1mmo L)% E7'> jb^ — f JUiH#:(6. 30mL, 50. 1mmo 

l)£JlH»]a.fc„ J5^;m^-78°C-ei0^Jim^ (1S*,3R*,6R*)-3-(^>yjU 

tf^ri>)-7-tf \f.V 0 P [4. 1. 0]/v7°-$7 >(J. Chem. Soc. Perkin Trans. 1 

1997, 657 ; 3.41g, 16. 7mmol) £JP;L -78°CXmmmW\.tc0 fcfcfemzm. 

MfrMi- h 'J ^A7K;#^(100mL)^JPxTM|x5l>iKl00mL)-e3[g]aai^s # 

K'J^A-e^iL/co MJ±)Ils^ 

P7^77< -(fFilxf JU) tCofc y U *I§Elbl=rt](3. 00g, 55%) £ (IS*, 

2R%4S*)-4-(^>y>iUtf ^ri/)-2-{1-[(2-p< h^>l K **» P< fJUM H- bf^ 

V-JU-5-^JU}:>^ p/s^pHty -)\yt(DM^(3. 00g, 55%) ^ LTt#/c0 
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(155c) (1S%2R«,5R«)-5-(^>y;i/tf^r$/)-2-{1-[(2-p< 

;U]-1H-L°^X/—Jls-5-'r )\y}V0 U^V)\y K 

^»J155b-e^L/c(1S%2R%5R=s)-5-(^>y;Utf **»-2-{1-[(2-* K^r 

f;u]-i H- \f=7 V-;u-5->r JU} ̂  P y - JU £: (is*, 2R*, 4 

S*)-4-(^>y;Utf **»-2-{1-[(2-* h+'yl K^r">')p< fv'Ul-IH-tf^V'—;u 

-5->Hl/}*>? P^*+f y-Jl/©M£-$l(2.99g,8.30mmoL)N K 'J >( 

4. 62mL,33. 2mmol)&tM-(N,N-^p< f JU;P$ y) tf'J *>*>(203mg, 1. 66mmoL)GO 

VO • Pi* >(30mL);#^^^> Wp ij K (1. 93mL, 16. 6mmo I) £JPPU 

J5^;m^7K(l00mL)^Jpx^)i^ 

IzKSIlt K 'J ^ A-e$£'JtLfc0 MJ±>f is^ tl%-hyixOn 

V ; 1:9KcJ; tl§Eltl=rtl (2. 72 

g,71%)^(1R%2R%4S=s)-4-(^>y;Utf ->)-2-{1-[(2-p< h^>X 

;U]-1H-L°^X/—JU-5—r — K ^©;Fb-^t(2. 72g, 

71%) t. LTt#/c„ 

(155d) (1S*,2R*,5R*)-5-L KP^s>-2-{1-[(2-^ h^>x h ̂ >) P< ^U]-1 H 

JU-5—T P^^rfyjU ^>V"l- K 

^ »J155cL fc (1S*, 2R*, 5R*)-5-(^ > ̂ JUtf ^>)-2-{1 -[ (2-p< h ̂  

->X h^)p< f JU]-1H-L°^X/—JU-5--T JU}:>^ P^^JU ^>V"l- K t 

(1R%2R%4S=s)-4-(^>y;Utf ^>)-2-{1-[(2-p< h^>X K **» P< fJU]-1 H-

\fyV—JU-5—r p/s^JU ^>v"l- hO;Fbpll(2. 72g, 5. 84mmoL) 

A^^(5% ; 3. 00g)®x^ y —;U(20mL);#^^:7j<^IIEI^,T:N 50 

°C-ei10|^Ji^L/co 5ii(iz^^ h)U LT^t 

£:> 'J PY K^'^7 -r -(M|xf;u)tcd; *I§Elb£-tjO. 

06g)\yt LXmtco 
1H-NMR(500MHz,CDCl3) 8 ppm: 1. 69-1. 80(2H, m), 1. 90-1. 97(2H, m), 2. 06-2.13(1H 

, m), 2. 34-2. 39 (1H, m), 3. 26-3. 31 (1H, m), 3. 37 (3H, s), 3.42-3. 51 (2H, m), 3. 55-3 

. 65(2H, m), 4. 36(1 H, s), 5.45(1 H, d, J=11. 7Hz), 5. 59(1 H, dt, J=4.4,10. 7Hz), 5. 7 

7(1 H, d, J=11. 2Hz), 6. 24(1H, d, J=2. 0Hz), 7. 35-7. 38(3H, m), 7. 51(1H, t, J=7. 3Hz 
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), 7. 82-7. 84(2H,m). 

I!l£ L/c(1S*,2R*,4S*)-4-L K P ̂ >-2-{1-[(2-p< K^ri>lK %•*/)* 

SJ—JU-5-^T )[/}ist> n^^risJi/ h (825mg, 38%) 

fetf -YJU<h LX%tz0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 56-1. 68(3H, m), 2.12-2. 35(3H, m), 3. 34-3. 38(1H 

,m),3.38(3H,s),3.42-3.51(2H,m),3.53-3.64(2H,m),3.86-3.92(1H,m),5.16(1 

H, dt, J=4.4,10. 3Hz), 5.42(1 H, d, J=11. 2Hz), 5. 76(1 H, d, J=11. 2Hz), 6. 20(1 H, d, 

J=2. 0Hz), 7. 35-7. 38(3H, m), 7. 51 (1H, t, J=7. 3Hz), 7. 81-7. 82(2H, m). 

(155e) (1S*, 2R*)-2-{1-[(2-p< K K **» * fJU]-1 H- V-JU-5-^ 

^»yi55dT'i^L/c(1S*,2R*,5R*)-5-L K P ̂ >-2-{1-[(2-p< h^>ih 

*V)*-7)\s~\-'\W-]dz>V—)\s-5-'()\s}Wn^i;)\s K (1. 06g, 2 

.83mmoL)% jX7-80g,4. 2bmmol)JikZfW PP^ >(40mL)£: 

tl§Eltl=rt](94 

5mgLXmtzo 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 89-1. 98(1 H, m), 2. 36-2. 67(4H, m), 3. 04(1H, ddd, 

J=1. 5,4. 9,14. 6Hz), 3. 36(3H, s), 3.43-3. 53(2H, m), 3. 57-3. 71 (3H, m), 5.48-5. 5 

3(1 H, m), 5. 52(1 H, d, J=11. 2Hz), 5. 82(1 H, d, J=11. 2Hz), 6. 24(1 H, d, J=1. 5Hz), 7. 

38-7.43(3H,m),7.54(1H,t,J=7.3Hz),7.85-7.87(2H,m). 

(155f) (1S*,2R*)-5, 5-^7,11,:* P-2-{1-[(2-p< K h **» * fJU]-1 H-

^WlJ155e-e^L/c(1S%2R*)-2-{1-[(2-p< h^>X h * fJU]-1 H-

5-^f >/U}-5-tf V is 0 U^^ris)[/ ^<y Vx- K (940mg,2. 52mmoL 

), tfX(2-p< J V)\sD 7- K >J DM >J K(2.66mL, 15.1mm 

0 L) & tf ? P P * * > (10mL) £ ^Ste0IJ 106c izmiS T J5J&& tf Z 

fi ?ZtlZ£V, J£§Efc^$l(465mg,43%)%&&* 4 )\s£ LT%tz0 

1 H-NMR(500MHz,CDCL3) 8 ppm: 1. 80-2. 29(5H, m), 2. 74-2. 81(1H, m), 3. 31-3. 34(1H 

, m), 3. 36(3H, s), 3.40-3. 51(2H, m), 3. 53-3. 65(2H,m),5.41(1H,dt,J=4.4,10.7H 
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z), 5.44(1 H, d, J=11. 7Hz), 5. 76(1 H, d, J=11. 2Hz), 6. 21 (1H, d, J=2. 0Hz), 7. 36-7. 

39(3H, m), 7. 53(1 H, t, J=7. 8Hz), 7. 81-7. 83(2H, m). 

(155g) (1S*,2R*)-5,5-y7JUtf P-2-{1-[(2-p< h K *V) * fJU]-1 H-

tf^V—;u-5—r Mvo p^^f+j-y — JU 
^MJ155f-e^3tL^c(1S%2R«)-5,5-y7;i/tf P-2-{1-[(2-* h^>X K^r 

JU]-1H-tf^x/-,/U-5--f JU}:>^ P^:>,/U K(463mg, 1. 1 

7mmo L)% wMt) 'J 0 A (16mg, 0. 117mmo L)$.tM J — JU(10mL) 

y, tl§Eltl^](307mg,90%)£ 

Mfetf I'JU,*: LTt#/co 
1H-NMR(500MHz,CDC L3) ^ ppm: 1.71-1. 99(4H, m), 2. 15-2. 21(1H,m),2.56-2.63(1H 

, m), 2. 73-2. 79(1 H, m), 2. 87-2. 92(1H, m), 3. 30(3H, s), 3.44-3.46(2H,m),3.59-3 

. 68(2H, m), 3. 85-3. 91 (1H, m), 5. 53(1 H, d, J=11. 2Hz), 5. 65(1 H, d, J=11. 2Hz), 6. 2 

2(1H, d, J=2. 0Hz), 7. 50(1H, d, J=1. 5Hz). 

(155h) 4-{[(1S*, 2R*)-5, 5-:^ 7JUtf P —2— {1 — [ (2— 

-1H- tf =7 V ~ J U-5- -f J U} 0 P ̂  ̂  J U ] tf ^ *>}-N - (2,4- V * K * *>^ > V 

JU)-2-7JUtf P-5-p< fJU-N-(tf 'J <V>-4 -'f J\y)^Oiz>XJ\y^>T< K 

^MJ43a-e^jt L tcN-(2,4-V* \-^V^<y V)\y)-1,4-V7jutf n-5-*7 

JU-N-(tf >J <V>-4-'(K(261mg,0. 60mmoL)N 

$iJ155gT'i^Lfc(1S%2R*)-5,5-y7JUtf P-2-{1-[(2-* h^>x \^*V)* 

7Jls]~ 1H- tf y V—JU-5-^f)[/} V 0 P ̂ V y —JU(145nig, 0. 50mmo L)% 

f K'J ^7A(63% ; 29.0mg,0.75mmoL)N DMF(8. 0mL)&t/7.K(0. 016mL) M 

aizmLTKitAzfimmttfi9i^ay, (280mg,IQ%)% 

Ife7fJU7?X^ LX%tco 
1H-NMR(500MHz,CDCL3) 8 ppm: 1. 84-2. 04(3H,m), 1. 98(3H, s),2.12-2.18(1H,m),2 

.25-2.31(1H,m),2.68-2.74(1H,m),3.35(3H,s),3.39-3.45(2H,m),3.47-3.55(2 

H, m), 3. 65-3. 69(1 H, m), 3. 76(3H, s), 3. 78(3H, s), 4.41(1H,dt,J=3.9,10.3Hz),5 

. 23(2H, s), 5.44(1 H, d, J=11. 2Hz), 5. 83(1 H, d, J=11. 7Hz), 6.10(1H, d, J=1. 5Hz), 

6. 38-6.44(3H, m), 7.19(1H, d, J=8. 8Hz), 7. 25(1 H, dd, J=1. 5, 5. 9Hz), 7.41 (1H, d, 
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J=2. 0Hz), 7. 68(1H, d, J=7. 3Hz), 8.43(1H, d,J=5.9Hz),8.76(1H,s). 

(155i) 4-{[(1S*,2R*)-5, 5-^7,11,;* P-2-(1H-tf^ V-JU-5-^ JU) ̂  P^ 

^ri>}-2-7>'Utf P-5-p< fJU-N-( tf 'J $ >-4—f JU)^>-tz >7JU 

K 

mMm 155h-e^jt L/c4-{[(1 S*, 2R*)-5, 5-y'7J^P-2-{1-[(2-y h + i/i 

K * f;u]-i H- tf =7 V-JU-5->r JU} ? p^^>ju]tf ̂ >}-N-(2, 4-y 

K^r^^>y>iU)-2-7>iUtf P-5-p<51>iU-N-(tf 'J $ *>*>-4-^ JU)^>-tz 

K (265mg, 0. 376mmoL)S.t/ K 'J y > (0. 50mL)CO:y^ p px 

^ >(5.0mL);#>S^^^-e h <J DM PMI(5. 0mL) £J5J&;}§$£40^ 

S^L/co m%mz.**;-M\5rnL)RXfmikM(5.QmL) 

A7K;#^(50mL) 0 P U*$y/*5> J -;K10:1);Fb^;#^(50mL)-e 

50fflai^ K'J^A-e^iL/co MJ±;Ils^ 

:> 'J -hf)l>9 P V h^77^-(y^PP y/J-)l ; 10:1)^^^11 

§uu Lrmtc0 

1H-NMR(500MHz,DMS0-d6) 8 ppm: 1. 78-1. 86(1 H, m), 2. 00-2. 23(4H, m),2.00(3H,s) 

,2. 55-2. 63(1 H,m), 3.15-3. 20(1 H, m), 3. 74-3. 78(1 H, m), 6.15(1 H, d, J=2. 0Hz), 6 

. 88(1 H, d, J=12. 2Hz), 7. 00(1H, brs), 7.47(1H, brs), 7. 62(1H, d, J=8. 3Hz), 8. 31( 

1H,brs),8.57(1H,brs),12.60(1H, brs). 

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

[0612] (^fifeffljl 5 6) 5-^PP-4-{[(1S*,2R*)-5,5-y7JUtf P-2-(1H-tf ̂  V-

;u-5—r )\s)W p^^>,iu]tfM p-N-(tf 'j $ Vy-4-'r j\s)s<y 

ifyxMsyy^ K 

[0613] [<b174] 
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[0614] (156a) 5-^7 • • -4- {[(IS*, 2R*)-5, b-V 7JUtf P-2-{1-[(2-p< + 

7 J U ] •-1H- tf =7 V ~ J U-5- -fJ U} 0 • ̂  ̂  *> J U ] tf ^ *>}-N - (2,4- V * K 

^ri/^<yV)\y)-2-D)\y^ P-N-(tf 'J < V >-4-^ >XJlsfc>7< K 

^MJ20a-e^jt Ltcb-CUU -N- (2,4-V* b-^V^y VJU)-2,4-V 7 JUtf 

P-N-(tf >J <V>-4—f Jly)^OizyXJly^>T< K(129mg, 0. 283mmoL)% 

^iJ155g-e^L/c(1S*,2R*)-5,5-y7;Utf P-2-{1-[(2-* h^>x \^*V)* 

H- tf y V—JU-5-^f)[/} V 0 P ̂ V * — JU(68nig, 0. 236mmo L)% TK^b 

~y K 'J 0 A(63% ; 13. 0mg, 0. 354mmoL)% DMF(5. 0mL)^.t/7K(0. 008mL) 

tl§Elbl=rt](105mg,61%) 

yxt LTmtz0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 87-2.16(4H, m), 2. 26-2. 32(1H, m), 2. 66-2. 70(1H 

,m),3.35(3H,s),3.40-3.53(4H,m),3.65-3.69(1H,m),3.76(6H,s),4.39(1H,dt, 

J=4.4,10. 7Hz), 5. 20(2H, s), 5.41 (1H, d, J=11. 2Hz), 6. 02(1 H, d, J=11. 2Hz), 6.14 

(1H, d, J=2. 0Hz), 6. 38-6.40(2H, m), 6.49(1 H, d, J=11. 2Hz), 7.19(2H, d, J=8. 3Hz) 

, 7.40(1 H, d, J=2. 0Hz), 7. 94(1 H, d, J=7. 3Hz), 8.47(1 H, d, J=5.4Hz), 8. 79(1 H, s). 

(156b) 5-0 P P -4-{[ (1S*, 2R*)-5, 5-*>* 7 JUtf P -2-(1H- tf =7 V- JU-5->C JU) 

V 0 • ̂  JU] tf ^ } -2- 7 JUtf P -N- (tf 'J $ V >-4—f JU) * > "tf > XJU* 

yy< K 

156a-e^jt Ltz5- ? P P -4- {[ (1 S% 2R*)-5, 5-i/'7JUtf P-2-{1-[(2-

* h^V)*7J^]-1H-t°yV—JU-5-'fMV^U^^V)U]^^V}-

N-(2,4-V* V^rV^yVM-Z-DM P-N-(tf <J < V>-4-4 Jls)*yiz >X 

J[/7ts y 7 $ K (105mg, 0.145mmo L)% K 'J Ji^JlsV y > (0. 30mL)% h'j7JUtfP 

MI(3.0mL)N y^PPp<^>(3.0mL)N 6MJ^I|(5. 0mL)&t/p< ^ J-JU(15ml_) 

tllElblirtK 
29mg,41)0£tte@<*£ UT%tz0 

1H-NMR(500MHz,DMS0-d6) 8 ppm: 1. 80-1. 87(1 H, m), 1. 99-2. 28(4H, m), 2. 55-2. 64( 

1H, m), 3.18-3. 22(1 H,m), 4. 86-4. 91 (1H, m), 6.18(1 H, d, J=2. 0Hz), 6. 95(1 H, brs) 

, 7.13(1 H, d, J=11. 7Hz), 7.47(1H, brs), 7. 79(1H, d, J=7. 3Hz),8.24(1H,brs),8.5 
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6(1 H, brs), 12. 51(1H,brs). 

MS(ESI)m/z:488[M+H]+. 

[0615] (^fife0!J1 5 7) 4-{[(1S*, 2R*)-4,4-V 7 JUtf P-2-(1 H- x/—JU-5-^f JU 

)V0 P^^Jl^tf 5rV}-l-D M P-5-p< f;u-N-(L0|j $ Vy-4-^ ;u)^<> 

-tfK 

[0616] ['fb 175] 

[0617] (157a) (IS*, 2R*)-2-{1-[(2-p< K K *V) * fJU]-1 H- V-JU-5-^ 

^»yi55dT-ilJ£L/c(1S*,2R*,4S*)-4-L K• ->-2-{1-[(2-h+nh 

*V)*7Jls]-1H-£°yV-Jl'-5-'U\y}VO U^V)\y K (825mg, 2 

.20mmoL)% f'7 V —>ift^l(1. 40g, 3. 31mmo OJ&ZfW • • * >(10mL)£: 

tl§Eltl=rt](68 

8mg,83%)%&&* 4 )\s£ LT%tz0 

1H-NMR(500MHz, CDCL3) 8 ppm:2. 09-2.17(1 H, m), 2. 25-2. 32(1 H, m), 2. 54-2. 66(2H 

, m), 2. 71-2. 77(1 H, m), 2. 94(1 H, dd, J=5. 9,15.1Hz), 3. 33(3H, s), 3.43-3. 50(2H, 

m), 3. 58-3. 69(2H, m), 3. 95(1 H, q, J=6.4Hz), 5. 54(1 H, d, J=11. 2Hz), 5. 55-5. 58(1 

H, m), 5. 79(1 H, d, J=11. 2Hz), 6. 20(1 H, d, J=1. 5Hz), 7.44-7.47(3H, m), 7. 59(1 H, t 

, J=7.3Hz),7.97-7.99(2H,m). 

(157b) (1S*,2R*)-4,4-^7^ p-2-{1-[(2-p< h *VJ1 K *V) * fJU]-1 H-

tfyV-JU-5—(MV? n^%-V)l/ K 

^»J157a-e^L/c(1S%2R=s)-2-{1-[(2-p< h^>x K *V) * fJU]-1 H-

tfys/—JU-5-^f )[/}-4-tf ^VVCU^^VJU ^ y x/x— K (686mg, 1. 84mmo L 

), tfX(2-p< J V)\sD 7- h >J 7JUtf >J K(1.94mL, 11.1mm 

o L) RXfV ? P P ^ y{ 10mL) £106cizm U T KfcJkZf&WM£ 
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^§Efc^$l(547mg,75)0£ttetf>nU£ LTt#/c0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 87-2.13(3H, m), 2. 25-2. 32(2H, m), 2. 51-2. 57(1H 

,m),3.37(3H,s),3.47-3.56(3H,m),3.60-3.68(2H,m),5.26(1H,dt,J=3.4,10.7H 

z), 5.44(1 H, d, J=11. 2Hz), 5. 75(1 H, d, J=11. 2Hz), 6. 21 (1H, d, J=2. 0Hz), 7. 36-7. 

39(3H,m),7.53(1H,t,J=7.3Hz),7.82-7.84(2H,m). 

(157c) (1S*,2R*)-4,4-y7JUtf p-2-{1-[(2-p< h K *V) * fJU]-1 H-

tf^V—;u-5—r Mvo p^^f+j-y — JU 

^»J157b-e^L/c(1S%2R=s)-4,4-y7;Utf P-2-{1-[(2-* h^>X K^r 

< )\s}V<7 U^V)\y K(547mg, 1.3 

9mmoL)% 'J 0 A(19mg, 0. 139mmoL)$.tM $ J — JU(10mL) 

y, tl§Eltl^](404mg,99%)£ 

Hfetf -f JU£: LTt#/c0 

1H-NMR(500MHz,CDC l3) 8 ppm: 1. 75-1. 81 (1H, m), 1. 85-2. 03(2H, m), 2. 12-2.26(2H 

, m), 2. 31-2. 38(1 H, m), 3.18-3. 24(1 H, m), 3. 31(3H, s), 3.43-3. 51(2H, m), 3. 60-3 

. 73(3H, m), 5. 53(1 H, d, J=10. 7Hz), 5. 61 (1H, d, J=11. 2Hz), 6. 22(1 H, s), 7. 51 (1H, 

s). 

(157d) 4-{[(1S*, 2R*)-4,4-V 7 JUtf P —2— {1 — [ (2— 

-1H- tf =7 V ~ J U-5- -f J U} 0 P ̂  ̂  J U ] tf ^ }-N - (2,4- V * h * ^ > V 

;u)-2-7;utf p-5-p< f;u-N-(tf 'j $ vy-4-'r M^yifyxj^yy^ K 

^MJ43a-e^jt L ten-(2,4-V* \-^V^<y V)\y)-2,4-V7 JUtf n-b-*7 

JU-N-(tf 'J ^Vy^-'f M^y-tzyxjlsfcyy^ K(785mg, 1.81 mmo l)N 

^|J157cT'$5ja; L/c (1S*,2R*)-4,4-S/7JUtf P —2— {1 — [(2—h^>x h^>)p< 

fJUl-l H- tf y V—JUS-'f)[/} V 0 P ̂ V y —JU(404nig, 1. 39mmo L)% 

f K'J ^7A(63% ; 79.0mg,2.08mmoL)N DMF(6. 0mL)&t/7.K(0. 045mL) M 

MmMzmVTKli&JkZf&imZfj? Z.ZIZ& y, tl§Eltl^](358mg,36%)£ 

lfe7fJUy?Xt LX%tco 
1H-NMR(500MHz,CDC L3) 8 ppm: 1. 82-2. 14(3H, m), 2. 00(3H, s), 2.22-2.31(2H,m),2 

. 47-2. 56(1H, m), 3. 36(3H, s), 3.44-3. 54(2H, m), 3.64-3.73(3H,m),3.75(3H,s), 



WO 2013/118854 315 PCT/JP2013/052985 

3. 78(3H, s), 4. 32(1 H, dt, J=3.4,10. 3Hz), 5. 24(2H, s), 5.44(1 H, d, J=11. 2Hz), 5. 

81 (1H, d, J=11. 2Hz), 6.13(1 H, d, J=2. 0Hz), 6. 38-6.44(3H, m), 7.18(1 H, d, J=7. 8H 

z), 7. 27(1 H, d, J=6.4Hz), 7.42(1 H, d, J=2. 0Hz), 7. 68(1 H, d, J=7. 8Hz), 8.43(1 H, d 

, J=5.9Hz),8.76(1H,s). 

(157e) 4-{[(1S*,2R*)-4,4-^7,iUtf P-2-(1H-L°^ V-JU-5-^ JU) ̂  P^ 

^>JU]tf ̂ M^JUtf P-5-p< f;U-N-(L0|J $ Vy-4—r JU)^>-tz>7JU 

fcyy^ K 

m mm 1 bldxm^. L tz4- {[ (1 S*, 2R*) -4,4-i/'7MP-2-{1-[(2-y hiri/l 
h *v) * f;u]-i H- V-JU-5-^ ;u} p^^>ju]tf ̂ >}-N-(2,4-y 

V^rV^yVM-l-D M $ *>* >-4-^ JU)^>-tz 

> T7 $ K (356mg, 0. 504mmo L)% K 'J xfJU'v ̂  y (0. 50mL)% h'J^JUtfP 

MI(5.0mL)N y^PPp<^>(5.0mL)N 6MJ^I|(5. 0mL)&t/p< ^ y-JU(15mL) 

155mg,66)0£tte@<*£ LT%tz0 

1H-NMR(500MHz,DMS0-d6) 8 ppm: 1. 60-1. 67(1 H, m), 1. 98(3H, s), 2.10-2. 36(5H, m) 

,3.20-3.26(1H,m), 4. 69-4. 74(1H, m), 6. 11(1H, d, J=2. 0Hz), 7. 00-7. 02(2H, m), 7 

.45(1H,brs),7.59(1H,d,J=7.8Hz),8.35(1H,brs),8.58(1H,brs),12.59(1H,brs 

). 

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

[0618] (^fife0!l 1 5 8 ) 5-^7 p p-2-7JUtf P-4-{[(1S, 2R)-2-(1H-L°^ x/-JU-5-

-i )\>)v 9 vjis]tf *>}-N-(tf 'J < Vy-4—f jis)*yiiyxj\sfcyy< 

K 

[0619] ['fb 176] 

[0620] (158a) (IS*, 2R«)-2-{1-[(2-* K K *V) * fJU]-1 H- if? V-JU-5-^ 
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)\y}V0 — JU 

^»J155a-e^L/c1-[(2-p< h^>X h *V) * 7JU]~1 H-fcf^ V~M2. 

00g, 12. 8mmoL)% ~?7)\/ 'J 70 A (2. 69M/v^r+f >;#>$; ; 4. 76mL, 12. 8mmoL)% H 

7 v{kfcOMVJL7)\s± — 7 (2. 68mL, 21. 3mmoL)N VO P^^r"tz>tf ̂  

*> K(1.05g, 10.7mmol)&mHF(100rnL)£ffll\ ^6fe0!J155btCig 

T9 d £ tc J: y, tl§Eltl=rt](1. 64g, 60%) JUt LX%tc0 

1H-NMR(500MHz,CDC l3) 8 ppm: 1. 30-1. 48(4H, m), 1. 73-2. 13(3H,m),2.11-2.13(1H 

, m), 2. 77-2. 82(1H, m), 3. 32(3H, s), 3.45-3.47(2H,m),3.57-3.68(4H,m),5.52(1 

H, d, J=12. 2Hz), 5. 64(1 H, d, J=11. 2Hz), 6.18(1 H, d, J=2. 0Hz), 7.48(1 H, d, J=1. 0H 

z). 

(158b) (1S, 2R) —2— {1 — [ (2—K K *V) * fJU]-1 H- if? V-JU-5-^ 

)\y}VO — )\y 

^Wyi58aT'i^Lfc(1S*,2R*)-2-{1-[(2-p< h^>x h *V) * 7JU]~1 H-

\Z=? )\>}V0 P's^f+J-y-Jl/^CHIRALFLASH IC(*fcit£*±^y izJIy 

; ^tW'fV^P; l:DtcJ;yft^tiJU mE<b^$l£ttetf 

-f )[/£: LTt#/c0 

(158c) 5-^7 P P-N-(2,4-V * h *V<yV )\s)-l~D M p-4-{[(1S, 2R)-2-

{1 —[ (2—h 5-VJL h^)p< f JU]-1H-L°^X/—JU-5--T JU}:>^ P^^JU] 

tf ^>}-N-(L°'J ̂ Vy^-^M^yHyxjisftyy^ K 

^MJ20a-e^jt L^c5-^ P P-N-(2,4-V * \-*y<yV)\s)-2,4-V7M 

P-N-(L°'J $^>-4-^;U)^>-tz>X>'U/lN>77$ K(280mg, 0. 614mmoL)% 

^iJ158b-e^L/c(1S,2R)-2-{1-[(2-p< h^>x K *V) * 7JU]-1H-tf? V-

JU-5-^f JlsjVt? P^ + Ify — JU(104mg, 0.409mmoL)% TK^bf K 'J 0-^(63% ; 

18. 7nig, 0. 491mmoL)$.£/DMF(2. 0mL) atC*S 

£ *T 9 C t IZ £ y N tllElb^t] (242mg, 86%) £Mfe7 ̂  JU 7 7 X £ L Tt#/c0 

1H-NMR(400MHz,CDC l3) 8 ppm: 1. 43-1. 69(4H, m), 1. 84-1. 95(2H,m),2.08-2.21(2H 

, m), 3. 36(3H, s), 3.43-3. 55(4H, m), 3. 65-3. 70(1H,m),3.76(6H,s),4.17(1H,dt, 

J=3. 9,10. 2Hz), 5. 21 (2H, s), 5.40(1 H, d, J=11. 3Hz), 6. 05(1 H, d, J=11. 3Hz), 6.10 
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(1H, d, J=2. 0Hz), 6. 37-6.40(2H, m), 6.49(1 H, d, J=11. 7Hz), 7.16-7.19(1H,m),7. 

22(1 H, dd, J=1. 6, 6.3Hz), 7.38(1 H, d, J=1. 6Hz), 7. 91 (1H, d, J=7.4Hz), 8.46(1 H, d 

, J=5.9Hz),8.79(1H,d, J=0.8Hz). 

(158d) 5-^PP-2-7JUtf P-4-{[(1S,2R)-2-{1-[(2-p< 

f,IU]-1H-tf^x/— JU-5—T )1>}V9 P^^JUltf ̂ >}-N-(tf'J $ 

158c-e^jt Ltcb-Ouu -N- (2,4-^ b ^ > ̂ U)-2-7 JUtf P -

4— {[ (1S, 2R) —2— {1 — [ (2—h^>x fJUl-IH-tf^V'—JU-5-^f JUjV 

0 p^^juitf ̂ >}-N-(tf'j $vy-4-'()\y)^y-\zyxj[/7tsyy$ K054m 

g, 0. 223mmo L)% K 'J lfJk>7>(0. 20mL)% h'J 7JUtf ClMtO. 0mL )RW 

0 • • ^ >(2. 0mL) ZtlZ 

*IIE^t(120mg,99)\s£ LT?#fc0 

1H-NMR(500MHz,CDC L3) 5 ppm: 1. 43-1. 67(4H, m), 1. 85-1. 94(2H,m),2.08-2.21(2H 

, m), 3. 36(3H, s), 3.42-3.45(4H, m), 3. 64-3. 69(1H, m), 4.17(1H, dt,J=3.9,10.3H 

z), 5. 38(1 H, d, J=11. 2Hz), 6. 04(1 H, d, J=11. 7Hz), 6.11 (1H, s), 6. 54(1 H, d, J=11. 

2Hz), 7. 25(1 H, d, J=6.4Hz), 7. 37(1H, s), 7. 93(1H, dd, J=2. 0,7.3Hz),8.37-8.39( 

1H, m), 8. 80(1H,s). 

(158e) 5-^PP-2-7;Utf P-4-{[(1S,2R)-2-(1H-L°^V->iU-5-^>iU)^^ 

p ̂ ^ V)\s] tf ^ }-N-(tf 'j < V y-4—f )is) ̂  v -tz yxjisfcyy< K 

^MJ158d-e^L/c5-^ p p-2-7;Utf P-4-{[(1S,2R)-2-{1-[(2-y K^r 

K^ri>)p< f;U]-1H-tf^x/—JU-5—T )1>}V9 P^^r^JUltf 

'J $ Vy^--^ )[/)<< yi£y X)\s fry 7 K(120mg, 0. 222mmo L) ®6M HCL(5.0mL 

)JkXf* * j -JK4. U/Co £)§*!§ U 

N IJ • V h?'^7 -T — {VOUUfpy / J -;u ; 85: 

isncj^jntisiu LTmtc0 
1H-NMR(500MHz,CD30D) 8 ppm: 1. 43-1. 65(3H, m), 1. 74-1. 93(3H,m),2.07-2.09(1H 

, m), 2. 27-2. 29(1 H, m), 3.14-3.19(1 H, m), 4. 61 (1H, dt, J=3. 9,10. 3Hz), 6. 52(1 H, 

d, J=2.4Hz), 7. 06(1H, d, J=12. 2Hz), 7.13(1H, d,J=6.4Hz), 7. 85(1H, d, J=2.4Hz), 
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M^yHyxj^tfyy^ K 

^MJ159b-e^3t • n-N-(2,4-V* K ̂ rV^yVM P-

4— {[ (1R, 2S) —2— {1 — [ (2—h+'yi h^>)p< fJU]-1H-tf^ V-JU-5-^ JU} 

0 P^^JU]:* ̂ >}-N-(tf'J $y>-4-^JU)^>-tz>7JU/lN>;P$ K (188m 

g, 0. 272mmoL)% K 'J JL7)\yV y > (0. 20mL)% K 'J 7JUtf PiMtO. 0mL)$.t/:y 

? • • p< * >(2. 0mL)ISrKlfcRZflgflimZlj? ZttZ 

<ty, ^§Bfc^Ml39mg,95)0£ttetf>nU£ LT?#fc0 

(159d) 5-^7 p p-2-7JUtf P-4-{[(1R,2S)-2-(1H-tf^x/—JU-5—()\s)is<7 

• ̂ ^ :>JU] tf ^ *>}-N-(tf 'J < V y-4-^ JU) * y -tf > TJUtf y y $ K 

^»J 159c-ei^ L fc5-? P P-2-7 JUtf P-4-{[ (1R, 2S)-2-{1 - [ (2-* S * 

f;u]-i H- bf ̂  x/-;u-5—r JU} *> ? p^ *>ju]tf ̂ >}-N-( tf 

ij y-4-4 )[/)^<y-\iy X)[/tfyy K(139mg, 0.257mmoL)% 6M HC L (5. 0mL 

)RXf* $ y-JU(4.0ml_)£ffll\ 

CI ^ tC <fc y % ^IIE^^(101mg,73LT%tz0 

[ oc ]D25=_2. 52(C 1.05, DMSO). 

[0624] (^MJ 1 6 0) 5-^7 p p-2-7JUtf P-4-{[(1S*,2R% 5R*)-5-b KP^fs>-2-

(1 - P< f) U-1H- tf =7 V ~ J U-5- -f J U) *> 0 P ̂  * *> J U ] tf * *>}-N - ( bf 'J < V >-4 

-'f ju)^y-tfyxjutfyy< K 

[0625] [<b178] 

[0626] (160a) (IS*, 2R«, 5R*)-5-{[tert-7>,iU(^* 7)1) V 'J JU]tf ^>}-2-(1-p< 7 

;u-iH-tf^x/—;u-5—r ;u)i>^7 p^^p+f y —;u 

]-* 7)\s bf y SJ — JU(500nig, 6. 09mmo L)% n-7°f JU [) 70 A (2. 69M/v^r+f > 

; 2. 37mL, 6. 37mmo L)% tert-7°7Jls(V* 7Jls) [(IS*, 3R*, 6R*)-7-tf *+}- tf 

i/ 0 P [4.1. 0]/s^7°'$7-3-^r JUtf y y (J. Pharm. PharmacoL., 49, 835 
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-842, 1997 ; 1. 32g, 5. 78mmo L)&mHF(30rnL) 

(932mg,52%)zm&mwt LTmtc 
o 

1H-NMR(500MHz,CDCl3) 8 ppm:0. 06(3H, s), 0. 08(3H, s), 0. 91(9H, s), 1.48-1. 76(3 

H, m), 1. 87-2.14(3H, m), 2. 56-2. 62(1H, m), 3. 87(3H, s), 4. 03-4. 08(1H, m), 4. 24-

4. 26(1 H, m), 6. 11 (1H, d, J=2. 0Hz), 7. 44(1 H, d, J=2. 0Hz). 

(160b) 4-{[(1S%2R%5R*)-5-{[tert-7>Myp<f ^>}-2-(1-

* f JU-1H-tf^ V—JU-5--T JU):>^ P^^:>,IU]tf ̂ :>}-5-^ p p-N-(2,4-y 

* VM-2-7jutf• -N-(tf u $ *jy-A-^iJU)^y-tzyxjisfcyy 

$ K 

^MJ20a-e^jt Ltc5-? P P-N-(2, A-V* b-^V^y VJl)-2, A-V7JUtf 

P-N-(tf 'J <Vy-A—(M^yizyXJlsfcyy^ K(91.6mg, 0. 201mmoL)% ^ 

mm 160a-e^jt Ltd 1 S*, 2R*, 5R*) -5- {[ t e r t- ~f7)l{ V * 7)1) V 'J JU] tf * *>} 
-2-(1-p< fJU-IH- tf y V—JU-5-^f — JU(52. 0mg, 0. 167mmoL 

), 7KSlltf h U ^A(63% ; 9.6mg,0.252mmoL)&t/DMF(1.0mL)£ffll\ 

ZtlZAV* tl§Eltl=r^(59.0mg,47%)£it 

fetf -i J\/t. LZmtc0 

1H-NMR(500MHz,CDCL3) 8 ppm:0.10(6H, s), 0. 96(9H, s), 1. 61-1. 66(2H, m), 1. 82-1 

.88(2H,m),2.14-2.25(2H,m),3.04-3.08(1H,m),3.76(3H,s),3.77(3H,s),3.96( 

3H, s), 4. 30-4. 32(1 H,m), 4. 62(1 H, dt, J=3. 9,10. 7Hz), 5.18(1 H, d, J=16. 6Hz), 5. 

25(1 H, d, J=16. 6Hz), 6. 05(1 H, d, J=2. 0Hz), 6. 39-6.41 (2H, m), 6. 50(1 H, d, J=11. 7 

Hz), 7.18-7. 20(2H, m), 7. 36(1 H, d, J=2. 0Hz), 7. 93(1 H, d, J=7. 3Hz), 8.46(1 H, d, J 

=5. 9Hz), 8. 79(1 H, d, J=1. 0Hz). 

(160c) 5-^7 p p-2-7 JUtf P-4-{[(1S*, 2R*, 5R*)-5-1: K • ̂>-2-(1-p< 7)\s~ 

1H- tf =7 V-)U-5- -f )U) 0 P ̂  ̂  )U] tf ^ }-N - (tf <J $ V >-A- -f)U) ̂  > 

-tfyxji/fcyy^ K 

160b-ei^ L/c4-{[(1 S*, 2R*, 5R*)-5-{[tert-~f7)l(V* 7)1) V 'J )i> 

] tf ^ } -2- (1 - * 7)V-\H- tf =7 SJ—)V~5—f Jl>) V 0 P ̂  =¥ */ JU] tf ^ */} -5- 0 
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' y-4-4 j[/)s<y 

if yX)\/fr yy $ K (59. 0mg, 0. 0791mmoL)% K U ^ (0. 050mL)% h 

'J 7JUtf PMI(0. b<dmL)RX?V<7 • • * * >(1.0mL)£ffll\ ^fifeWbldig i; 

xmtco 
1H-NMR(500MHz,CD30D) 8 ppm: 1. 70-1. 92(4H, m), 2. 10-2. 19(1H,m),2.33-2.35(1H 

, m), 3.17-3. 22(1 H, m), 3. 91(3H, s), 4. 28-4. 30(1H, m), 4. 75(1H, dt,J=3.9,10.3H 

z), 6.15(1 H, d, J=2. 0Hz), 6. 93(1 H, d, J=11. 7Hz), 7. 01 (1H, d, J=6.4Hz), 7. 28(1 H, 

d, J=2. 0Hz), 7. 91 (1H, d, J=7. 3Hz), 8. 25(1H, brs), 8. 53(1H, s). MS(ESI)m/z:482[ 

M+H]+. 

[0627] 1 6 1 ) 5-^7 p 0-2-7^^ P-4-{[(1S*,2R*,4R*)-4-t: KP^ri>-2-

(1 - 7 J U-1H- tf =7 V ~ J U-5- -f J U) 0 • ̂  ̂  J U ] tf ^ }-N - (tf 'J $ V y-4 

[0629] (161a) (IS*, 2R*, 4R*)-4-{[tert-y"7JU(V 7)1) V 'J JU]tf 7 

;U-1H-tf^V— ;U-5—T )\s)V<7 J ~)\y 

7)\s tf y SJ — JU(500nig, 6.09mmoL)% n-7°f JU 'J 7 0 A (2. 69M/v^r+f y 

2. 37mL, 6. 37mmoL)N tert-7°7Jls(V* 7Jls) [(IR*, 3R*, 6S*)-7-tf ̂  tf^> 

0 • [4.1. 0]/v7°-$7-3-^f JUtf y y (J. Pharm. Pharmacol., 49, 835-8 

42, 1997 ; 1. 32g, 5. 78mmoL)&t/THF(30mL) 

23g, 69%) LTmtc0 

1H-NMR(500MHz,CDCl3) 8 ppm:0. 06(3H, s), 0. 07(3H, s), 0. 93(9H, s), 1.49-1. 61(3 

H,m),1.78-1.97(3H,m),3.18-3.23(1H,m),3.64-3.68(1H,m),3.85(3H,s),4.05-

4. 07(1 H, m), 6. 07(1 H, d, J=2. 0Hz), 7. 44(1 H, d, J=1. 5Hz). 

[0628] ['fb 179] 
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(161b) 4-{U]S*,2R*,4R*)-4-{lten-?7)\s(V* 7)\s)V )\sU **>}-2-(1-

* fJU-IH-tf^/—Jly-5-'r )1>)V9 P^^JUltf *V}-5~? • P-N-(2,4-V 

* b-^v^y VM-2-7jutf• -N-(tf u $ *jy-4—r;u)^y-tzyxjisfcyy 
$ K 

L/c5-^ p p-N-(2,4-^p< h > *>*JU)-2,4-V 7 JUtf 
P-N-(tf 'J <Vy-4—(M^yizyXJlsfcyy^ K(91.6mg,0.201mmol)N ^ 

mm 161 a-e^jt Ltd 1 S*, 2R*, 4R*) -4- {[ te r t- -J7)V (*>* 7)V) V >J JU] tf * } 
-2-(1-p< fJU-IH- tf y V—JU-5-^f)[/) V 0 J — JU(52. 0mg, 0. 167mmoL 

), 7KSlltf h U ^A(63% ; 9.6mg,0.252mmol)&t/DMF(1.0mL)£ffll\ 

1alzmLrK!ti%mmmZlJ? ZtlZAV* tl§Eltl=r^(90.0mg,72%)^M 
fetf -Y JU t. LZmtco 
1H-NMR(500MHz,CDCL3) 8 ppm:0. 08(3H, s), 0. 09(3H, s), 0. 94(9H, s), 1. 60-2. 09(6 

H,m),3.58-3.63(1H,m),3.76(6H,s),3.93(3H,s),4.13-4.17(2H,m),5.21(2H,s) 

, 5. 98(1 H, d, J=2. 0Hz), 6. 38-6.41 (2H, m), 6.45(1 H, d, J=11. 7Hz), 7. 21 (1H, d, J=9 

. 3Hz), 7. 23(1 H, dd, J=1. 0, 5. 9Hz), 7. 34(1H, d, J=1.5Hz),7.92(1H,d,J=7.8Hz),8 

.46(1H,d,J=5.9Hz),8.79(1H,d,J=1.0Hz). 

(161c) 5-^7 • P-N-(2,4-V * b-^V^y V)\/)-2-y )l/^~ • —4— {[ (1S*, 2R*, 4R* 

)-4-L \^n=^V-2-0-*7JU-1H-[fyV-JU-b-'( )l/)V<7 P^^JUltf *V 

} -N- (tf 'j <Vy-4—f M^yizyxjisfcyys. K 

161 bum& Ltc4- {[ (1 S*, 2R*, 4R*) -4- {[ te r t- ~f7)l{ V * 7)1) V 'J )l 

] tf ^ *>} -2- (1 - * 7)V~\H- tf =7 X/-JU-5->f )\s) V 0 • ̂  =¥ */ JU] tf =¥ *>} -5- 0 

• P-N-(2, A-V* K ^rV^yV)\y)-2-7M P-N-( tf <J $ Vy-4-J JU)^> 

ifyXJUtfyy< K(90. 0mg,0.120mmoL)N 7 K =7 ~J7)\s7 y=£ — 0 A 7JUtf 

'J K (1. 0M THF;#^ ; 0.241 mL, 0.241 mmo L)S.t/THF (5. 0mL)^ffilNN ^»lJ120c 

izmLrK!ti%mmmzij? ztizAv* 3mg, 86%) 
mwt LXmtc0 
1H-NMR(500MHz,CDCL3) 8 ppm: 1. 83-2.17(6H, m), 3. 59-3. 65(1H, m), 3. 76(6H, s), 3 

. 95(3H, s), 4.14-4.19(1 H, m), 4. 23-4. 26(1H, m), 5. 21(2H,s),6.02(1H,d,J=2.0H 
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z), 6. 38-6.40(2H, m), 6.43(1 H, d, J=11. 7Hz), 7.18(1 H, d, J=9. 3Hz), 7. 22(1 H, dd, 

J=1. 0, 5. 9Hz), 7. 35(1 H, d, J=2. 0Hz), 7. 93(1 H, d, J=7. 8Hz), 8.46(1 H, d, J=5. 9Hz) 

, 8. 79(1H,s). 

(161 d) 5-^7 ••-2-7 JUtfP-4-{[(1S*, 2R*,4R*)-4-tl K • ̂>-2-(1-p< 7)\s~ 

1H- tf =7 V-)u-5- -f )U) 0 • ̂  ̂  )U] tf ^ }-N - (tf <J < V >-4--f)U) ̂  > 

-tfK 

^MJi6ic-ei^sL/c5-^• u-n-{2,4-v* V5-y<yV)i)-2-z)Mn-

4- {[ (1S*, 2R*, 4R*) -4- tl 0 U 

^^ ̂>JU] tf ^ *>}-N-(tf 'J < V y-4 —f JU) ̂  > iz > 7JU* > T $ K (65. 3mg, 0 

.103mmoL)% h 'J xfJU'vy y (0. 050mL)% K 'J 7 JUtf • 1^11(0. 50mL)$.£/:y 

? • • ^ >(1. 0mL)£ffll\ UTJxJ&RtfmmmZU? ZtlZ 

^§B<b^(32.6mg,71)0£tte@tt£ LT?#fc0 

1H-NMR(500MHz,CD30D) § ppm: 1. 77-2. 04(6H, m), 3. 56-3. 61(1H,m),3.90(3H,s),4 

. 10-4.13(1 H, m), 4. 51-4. 56(1H,m),6.15(1 H, d, J=2. 0Hz), 6. 97(1 H, d, J=12. 2Hz) 

, 7. 00(1 H, d, J=6.4Hz), 7. 26(1 H, d, J=2. 0Hz), 7. 90(1 H, d, J=7. 3Hz), 8. 25(1 H, d, J 

=6.4Hz), 8.53(1H,s). 

MS(ESI)m/z:482[M+H]+. 

[0630] (^IMJ16 2) 5-^7 p p-2-7>'Utf P-4-{[(1S*,2R*,4S*)-4-t: KP^ri>-2-

(1 - 7 J U-1H- tf =7 V ~ J U-5- -f J U) 0 • ̂  ̂  J U ] tf ^ }-N - (tf 'J $ V >-4 

[0632] (162a) ()S*,2R*,4R*)-4-{[tert-77Jl>(iy * 7)l)V 'J JU]tf ^>}-2-(1-p< 7 

161 Ltd 1 S*, 2R«, 4R*) -4- {[ t e r t- ?7)\s (V * 7)1) V 'J JU] tf 

[0631] [<b180] 

;u-iH-tf^V—;u-5—r;u)i>^7 • K 
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^>}-2-(1-p< fJU-1 H- \z=? V-;U-5-^ J 07g, 3. 45m 

mol)N K 'J xfJU 7 $ > (2. 88mL, 20. 7mmo L)% K(2.00mL, 17 

.2mmol)$.tf^ • • ^ > (1 l\ ^IMJ107atCig ^TJSJfc&tf 

1H-NMR(500MHz,CDCL3) 5 ppm:0. 09(3H, s), 0.10(3H, s), 0. 96(9H, s), 1. 67-1. 75(2 

H, m), 1. 83-1. 87 (1H, m), 1. 95-2. 05(3H, m), 3. 52-3. 58(1H, m), 3. 87 (3H, s), 4.12-

4.14(1 H, m), 5.11-5.16(1 H, m), 6. 05(1 H, d, J=2. 0Hz), 7. 33(1 H, d, J=2. 0Hz), 7. 38 

(2H, t, J=7. 3Hz), 7. 51 (1H, tt, J=1. 5,7. 3Hz), 7. 85-7. 87(2H, m). 

(162b) (1S*,2R*,4R*)-4-L KP^>-2-(1-p< 7Jly-1H-t°y V-JU-5-^ JUh> 

162a-ei^ L/c(1 S*, 2R*, 4R*) -4- {[ te r t- ~f7)l{ *>* 7)1) V 'J JU] tf 

(JU)V^ U^V)\y h(1. 

30g, 3.14mmo L)% 7 K =j ~J7)\s7 ^7 A 7Jl/tf 'J KO.0M THF;#^; 9.42m 

L,9.42mmol)&tfTHF(5.0mL)£ffll\ ^MJ120c£ig 

^§E<b^$K867mg,92)0£ttetf>ni/£ LTt#/c0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 78-2.12(6H, m), 3. 53-3. 58(1H, m), 3. 89(3H, s), 4 

.22-4. 25(1 H, m), 5.11-5.16(1 H, m), 6. 08(1 H, d, J=1. 5Hz), 7. 34(1 H, d, J=2. 0Hz), 

7. 39(2H, t, J=7. 3Hz), 7. 52(1H, tt, J=1. 5,7.3Hz),7.86-7.88(2H,m). 

(162c) (1S*, 2R*)-2-(1-p< 7)^-1 H- \f.y x/—JU-5-^f JU)-4-tf 0 P^^r 

V)l> ^>7*1- K 

162b-e^jt Ltd 1 S*, 2R*, 4R*)-4-L K • ̂*>-2-(1 -p< fJU-1 H-\Z=? V 

—JU-5-^f JU) :> ̂ 7 /<ys/jL— h (439mg, 1.46mmoL)% fX7-f > 

t£££(1. 24g, 2. 92mmoL)& tf ^* >( 10mL) £IN, 107cizm L 

XKfcJkZf&WMZfj? Z t IZ £ y N J£§E<b^$l(430mg, 99)0 £&fetf 

LTt#/c0 

1H-NMR(500MHz,CDCL3) 8 ppm:2. 10-2. 16(1 H, m), 2. 20-2. 27(1H,m),2.54-2.59(1H 

, m), 2. 63-2. 67(1H, m), 2. 76-2. 82(1H, m), 2. 90-2.94(1H,m),3.79(1H,q,J=5.9Hz 

), 4. 00(3H, s), 5.42-5.45(1 H, m), 6.10(1 H, d, J=2. 0Hz), 7.40(1 H, d, J=2. 0Hz), 7. 
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48(2H, t, J=7. 3Hz), 7. 61(1H, tt, J=1. 0,7.8Hz),8.02-8.04(2H,m). 

(162d) (1S*, 2R*, 4S*)-4-L KP^>-2-(1-p< fJU-1H-L°^ V-JU-5-^ 

^»J162c-e^L/c(1S% 2R*)-2-(1-p<5l;U-1H-L0^V-;U-5-^;U)-4-tf 

%-sJi;9 • ̂3cis)\s K (430mg, 1.44mmol)C0x^ J — JU(7. 0mL);# 

K 'J ^A(164mg,4.34mmol)£JP;L Ltc 

0 J5J^;#^^7K(10mL)^JPxTM|x5l>iK50mL)-efflai^s #$Jf £zK(50mL 

)-e20^ mimWLi- K'J^A-e^iL/co a>l£3£*@?p 

VK^^7-r-(YMC HPLC COLUMN, YMC-Pack ODS-A ; ^ 7-JU/TK; 6:4) tC 

^§B<b^$l(293mg,69)Q£tte@tt£ UTt#/c0 

1 H-NMR(500MHz,CDCL3) 5 ppm: 1. 59-1. 70(3H, m), 2.12-2. 29(3H, m), 3. 07-3.13(1H 

, m), 3. 82-3. 86(1 H, m), 3. 86(3H, s), 5. 08-5.13(1 H, m), 6.10(1 H, d, J=2. 0Hz), 7. 3 

3(1 H, d, J=2. 0Hz), 7. 38(2H, t, J=7. 8Hz), 7. 51 (1H, tt, J=1. 5,7. 3Hz), 7. 82-7. 84( 

2H,m). 

(162e) (1S\2R\4S*)-4-{i\en-?7)\s(V*7)\s)W 

;U-1H-L°^X/—JU-5—r )\>)V9 h 

162d-ei^ Ltd 1 S*, 2R*, 4S*)-4-L K • ̂V-2-(1 -p< fJU-1 H-\Z=? V 

—JU-5-^f JU):>^ s<ysJiL— h (293mg, 0. 976mmoL)$.t/2, 6-JU51 

y>(0. 136mL, 1. 17mmoL)®'>?^ p p * >(5. 0mL);#)^tCtert-7"51>'U('>?^ 7 

J\y)VlJJ\y K 'J n* $ yx)\sfc*- h(0.269mL, 1.17mmol)£Jppu ^ 

^"ei L/Co J5J^;#^^TK(1 0mL) ^ JPxT y ̂ PP^> (50mL) "effl 

ai^ 

V 'J JotfJU? PV h^77-f -(^+t>/ftiifJb;4:l)i:tJ: "JUtiSlU *1 

mt&ytl (367mg, 91%) £ ^ T?#fc0 

1H-NMR(500MHz,CDCL3) 8 ppm:0. 08(3H, s), 0. 09(3H, s), 0. 90(9H, s), 1. 60-1. 76(3 

H, m), 2. 00-2. 05(1 H, m), 2.10-2.15(1 H, m), 2. 24-2. 28(1 H, m), 3. 06-3.11 (1H, m), 

3. 76-3. 83(1 H, m), 3. 87(3H, s), 5. 09(1 H, dt, J=4.4,10. 3Hz), 6.11 (1H, d, J=2. 0Hz 

), 7. 34(1 H, d, J=2. 0Hz), 7. 38(2H, t, J=7. 3Hz), 7. 51 (1H, tt, J=2.4,8. 8Hz), 7. 82-
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7. 84(2H,m). 

(162f) (]S*,2R*,4S*)-4-{ltert-?7Mis *7)\s)is l) )\sl* *is}-2-(]-*7 

)\s-\W-\fysJ—;U-5—T )\s)isO — )\s 

1 Q2eUm& Ltd 1S*, 2R*, 4S*) -4- {[ t e r t- ~?7)\s{ V * 7)\s) is 'J JU] tf 

*isj-2-(1-* 7)\s-\W-\f?sJ—JU-5—T)\s)is9 U^is)l K (36 

7mg, 0. 885mmoL)S.t/^It^] 'J 0 A(245mg, 1. 77mmoL)0p< J — JU(5. 0mL);#)S 

£^-C30^£#Lfc„ J5^;m^7K(50mL)^JPxTM|x51;K50mL)-ea 
tmiL ^H^7K(100mL)-e2[5]^ K'J^A-e^iL/co MJ± 

'J P7 K^'^7 -r -(^^rHt>/M|x51>/U;3:2)tC 

<fcy*t§!lU ^§B<b^Ml87mg,68)0£ttetf>ni/£ UTt#/c0 

1H-NMR(500MHz,CDCL3) 8 ppm:0. 06(3H, s), 0. 07(3H, s), 0. 88(9H, s), 1. 50-1. 61(3 

H, m), 1. 96-2. 06(3H, m), 2. 65-2. 71 (1H, m), 3. 57-3. 62(1 H, m), 3. 69-3. 76(1 H, m), 

3. 83(3H, s), 6. 07(1H, d, J=1.7Hz),7.37(1H,s). 

(162g) 4-{[(1S*, 2R*,4S*)-4-{\_\er\-^?7)\s(is* 7J\s)is 'J )\s\Jl ^%•is}-2-{\-

* 7Jls-1H-£°yx/—Jly-5-'T )\s)is$ P^^JUltf *is}-b-V P P-N-(2,4-^ 

* K ^ y V)\y)-2- 7 jutf P -N- (tf 'J < is y-4--r j\y) ̂  > -tf yx)\stfyy 

$ K 

^te$iJ20a-ei^sL/c5-^ P P-N-(2,4-is* V^ris*yV)\s)-2,4-VDM 

P-N-(L°'J $isy-4~'()\s)s<y-\zyx)\sfry7$ K(152mg,0.333mmoL)N 

0!J 162fLtd 1S*, 2R*, 4S*) -4- {[ t e r t- 77M V * 7)\s) is 'J JU] tf ^ }-2 

-(1-p< fJU-IH- bf^ V—JU-5-^f )[/) is 0 P^^r+f J —JU(94. 0mg, 0. 303mmoL) 

s 7KSllbf h U ^A(63% ; 17.3mg,0.454mmoL)&t/DMF(2.0mL)£ffll\ 

1 a izm L TKfcjkzf&wm z fi 9 c £ iz £ y N mmt&yti (81. 5mg, 36%) % m 
fetf -f )\st. LX%tc0 

1H-NMR(500MHz,CDCL3) 8 ppm:0. 08(3H, s), 0. 09(3H, s), 0. 89(9H, s), 1. 50-1. 82(3 

H,m),2.01-2.18(3H,m),3.15-3.20(1H,m),3.76(6H,s),3.79-3.84(1H,m),3.93( 

3H, s), 4.10-4.16(1 H, m), 5.19(1 H, d, J=16. 6Hz), 5. 23(1 H, d, J=16. 6Hz), 6. 08(1 H 

,d,J=2.0Hz),6.38-6.40(3H,m),7.17-7.21(2H,m),7.36(1H,d,J=1.5Hz),7.93(1 
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H, d, J=7. 3Hz), 8.46(1 H, d, J=5. 9Hz), 8. 79(1 H, s). 

(162h) 5-^7 • P-N-(2,4-V * K > *>MU)-2-7JUtf P-4-{[(1S*, 2R«, 4S* 

)-4-L KP^f^-O-^JU-IH-tf^ */—JU-5-'( Jl/)V<7 P^^JUltf *V 

} -N- (tf 'j <V>-4—( Msoizyxjisfcyys. K 

162g-e^jt Lfc4-{[ (1S*, 2R*, 4S*)-4-{[ter t-~f7)l (*>* 7)1) V 'J )l 

] tf ^ *>} -2- (1 - * fJU-1 H- tf =7 V-)l-b--r JU) :> ̂ 7 p /S ̂  :> JU] tf ^ */} -5- ̂ 7 

• P-N-(2, A-V* K *>MU)-2-7 JUtf P-N-( tf 'J $ *>* >-4->T JU)^> 

-tf >7JU/1N>;P$ K (81. 5mg, 0.109mmo L)% 7 h =? ^7)17 y=E — 0 A 7JUtf 

'J K(1. 0M THF;#^ ; 0. 218mL, 0. 218mmoL)&mHF(5. 0mL) ^^J120c 

^IIE^^(66.5mg,89%)^tefe 

tf I'JUih; LTt#/c0 

1H-NMR(500MHz, CDCL3) 5 ppm: 1.49-1. 79(3H, m), 2.14-2. 28(3H, m), 3.16-3.21 (1H 

,m),3.76(6H,s),3.86-3.92(1H,m),3.92(3H,s),4.11-4.18(1H,m),5.20(2H,s), 

6. 07(1 H, d, J=2. 0Hz), 6. 39-6.42(3H, m), 7.17-7. 21(2H,m),7.36(1H,d,J=2.0Hz) 

, 7. 94(1 H, d, J=7. 3Hz), 8.46(1H, d, J=5.9Hz),8.79(1H,d,J=1.0Hz). 

(162 i) 5-^7 pp -2-7 JUtf P-4-{[(1S*,2R*,4S*)-4-t: K • 3-V-2-0-* 7)\s~ 

1 H- tf =? V-)u-5- -f)u) *> o • ̂  ̂  )u] tf ^ } -N - (tf <j < V >-4--fju) ̂  > 
-tz >ZJlsfc>7< K 

1 Q2hxm^. Ltcb-CUU -N- (2,4-V * h * $/•^ > VJU) -2- 7 JUtf P-

4-{[(1S*,2R*,4S*)-4-tl PU*V-2-a-*7Jl'-1H-£0?y-Jls-5—()ls)V?U 

* * VJls] tf ^ } -N- (tf 'J < V y-4->r JU) ̂  > -tz > 7JU* > 7 $ K (66. 5mg, 0 

. 0975mmo L)% K 'J ifJUS' ̂  > (0.10mL)% h U 7JUtf PiM£(1. 0mL)&tf:y^7 

• • ^ >(1. 0mL)£ffll\ C «>: IZ £ 

y, ^§B<b^$K39.2mg,83)0£tte@tt£ LT?#fc„ 
1H-NMR(500MHz,CD30D) § ppm: 1. 56-1. 77(3H, m), 2. 06-2. 22(3H, m), 3. 79-3. 85(1H 

, m), 3. 88(3H, s), 4. 50-4. 55(1H, m), 4. 81-4. 89(1H,m),6.18(1H,d,J=2.0Hz),6.9 

5-7. 00(2H, m), 7. 26(1 H, d, J=2. 0Hz), 7. 90(1 H, d, J=7. 3Hz), 8. 25(1 H, d, J=5. 9Hz) 

, 8. 52(1H, s). 
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MS(ESI)m/z:482[M+H]+. 

[0633] (^MJ 1 6 3 ) 5-^7 p p-2-7JUtf P-4-{[(1S*, 2R*, 5S*)-5-tl K •=*•*>-2-

(1 - 7)U-1H- tf =j V-)U-5- -f )U) 0 P ̂  JU] tf * }-N - (tf 'J $ V >-4 

—fM^y-tzyxjutfyy^ K 

[0634] [<fb181] 

[0635] (163a) (IS*, 2R«, 5R*)-5-{[tert-77Jl>(V* 7)1) V 'J JU]tf ^>}-2-(1-p< 7 

;u-iH-tf^V—JU-5—r )\>)V9 h 

^»iJ160a-e^L/c(1S% 2R*, bR*)-b-{[tert-Or7)i'(V * 7)\y)V 'J JU]tf 

*V}-2-a~* H- tf =? V~)\y~5->T )\>)VOU^*V J -;U(774mg, 2. 49m 

mol)N K 'J Ji7Jl^T $ > (2. 08mL, 14. 9mmo L)% ^VWJU^P'J K(1.45mL, 12 

. 6mmoL)S.t/y 0 P • * 9 >(8. 0mL)}§$£ffll,\ ^IMJ107atCig 

Zf&WMZfjTZ.illZ&V, ^HE'fb'n^(739mg,72%)£Mfetf -f JU £: LT?#fc 

1H-NMR(500MHz,CDCL3) 8 ppm:0. 09(3H, s), 0.14(3H, s), 0. 96(9H, s), 1. 58-1. 68(2 

H, m), 1. 79-1. 85(2H, m), 2. 07-2.15(1 H, m), 2. 29-2. 33(1 H, m), 2. 97-3. 02(1 H, m), 

3. 88(3H, s), 4. 27-4. 30(1 H, m), 5. 56(1 H, dt, J=3. 9,10. 3Hz), 6.12(1 H, d, J=2. 0Hz 

), 7. 34(1 H, d, J=2. 0Hz), 7. 37(2H, t, J=7. 3Hz), 7. 50(1H,tt,J=1.5,7.3Hz),7.84-

7. 86(2H, m). 

(163b) (1S*,2R*,5R*)-5-L KP^>-2-(1-p< f JU-1H-tf^ V-JU-5-^JUh> 

^P^^JU K 

^»J163a-e^L/c(1S% 2R*, 5R*)-5-{[tert-7>JU(y 7)1) V 'J JU]tf 

^ }-2- (1 - 7 JU-1H- tf =7 V~)U-5- -f )U) <? P ̂  )U ^ > VX~ K (73 

9mg, 1. 78mmoL)% 7 K 7 ~f7)\y7 y^E — 0 A 7JUtf 'J KO.0M THF;#)^ ; 5. 34m 

L, 5. 34mmoL)S.t/THF(5. 0mL) ^ijfe#!]120clC^ 
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vzttz^v, LTmtc0 
1H-NMR(500MHz,CDCl3) 8 ppm: 1. 67-1. 80(2H, m), 1. 87-1. 96(2H, m), 2. 08-2.16(1H 

,m),2.35-2.39(1H,m),3.04(1H,dt,J=2.9,10.3Hz),3.90(3H,s),4.35(1H,brs), 

5. 55(1 H, dt, J=3. 9,10. 3Hz), 6.15(1 H, d, J=2. 0Hz), 7. 34-7. 39(3H, m), 7. 51 (1H, t 

, J=7.3Hz),7.86(2H,d, J=8.3Hz). 

(163c) (1S*, 2R*) -2- (1 - H- tf =? V-)ly-5—f )ls)-5-tf V 0 

V)l> ^>7*1- K 

163b-e^jt Ltc( 1 S*, 2R*, 5R*) -5- L K • ̂  *>-2- (1 -p< fJU-1 H- tf =7 V 

—)U-5-^f JU) :> 0 • *ys/3L— h (517mg, 1. 72mmoL)% fX7-f > 

mm (1.46g, 3.44mmo L) RtfV 0 • • ^ X10mL) £ m 107ctzm D 
o z. t izv s mmg, 86%) 

xmtco 
1H-NMR(500MHz,CDCL3) 8 ppm: 1. 97-2. 06(1 H, m), 2. 31-2. 37(1H, m), 2. 52-2. 59(1H 

, m), 2. 62-2. 69(2H, m), 3. 02-3. 06(1 H, m), 3.46(1 H, dt, J=4.4, 9. 3Hz), 3. 98(3H, s 

), 5.47(1 H, dt, J=5.4,8. 8Hz), 6.19(1 H, d, J=2. 0Hz), 7.40-7.43(3H, m), 7. 56(1 H, 

t, J=7.3Hz),7.88-7.90(2H,m). 

(163d) (1S*,2R*,5S*)-5-L KP^>-2-(1-p< fJU-1H-tf^ V-JU-5-^ 

^»J163c-e^L/c(1S% 2R*)-2-(1-p<5l;U-1H-tf^V-;U-5-^;U)-5-tf 

+ K (441 mg, 1.48mmoL)% K 'J 0 

A(168mg,4. 44mmoL)S.t/x-^ J — JU(7. 0mL)£:^|l\ 62dtC^ 

JkXlMC «>: tZ £ y N tl§Eltl^](290mg, 65%) 7 x £ 

LTt#/c0 

1H-NMR(500MHz,CDC L3) 8 ppm: 1. 44-1. 65(3H, m), 2. 02-2. 06(1H,m),2.12-2.14(1H 

, m), 2. 55-2. 59(1H, m), 2. 96(1H, dt, J=3. 9,11. 7Hz), 3. 69-3. 73(1H,m),3.87(3H, 

s), 3. 90-3. 95(1 H, m), 5.16(1 H, dt, J=4.4,11. 2Hz), 6. 05(1 H, d, J=2. 0Hz), 7. 33(1 

H, d, J=2. 0Hz), 7. 38(2H, t, J=7. 8Hz), 7. 52(1 H, t, J=7. 3Hz), 7. 83-7. 85(2H, m). 

(163e) (1S*,2R*,5S*)-5-{[tert-7>JU(^'J ^>}-2-(1-p< f 
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JU-1H-tf^x/—JU-5-'r )\y)V0 n^3risj\s x/x— K 

1 Q3dum& L/c(1 S*, 2R*, 5S*)-5- L K • * V-2-(1 -p< 7 )l~\ H- tf ^ V 

-Jiz-b-^MVCU^^VJi/ * y x/x— h (290mg, 0. 966mmo L)% 2, 6-JU7V 

y(Q. 136mL, 1.17mmoL)% tert-y"7Jl^(V* 7)\s) V 'J )\s K 'J 7JUtf U*$>y 

K(0.269mL, 1. Hmmol)J&X?V <? P P ^ >(5. 0mL)£ffll\ 

162etC^t VTKfcJkZf&WMZfj? Z t IZ £ y N J£§Efc^$l(327mg, 82%) 

fetf -YJU£: LTt#/c0 

1H-NMR(500MHz,CDCL3) 8 ppm:0. 09(3H, s), 0.10(3H, s), 0. 89(9H, s), 1.45-1. 67(3 

H,m),1.98-2.04(2H,m),2.43-2.47(1H,m),2.91-2.96(1H,m),3.84-3.89(1H,m), 

3. 86(3H, s), 5.16(1 H, dt, J=4.4,11. 2Hz), 6. 05(1 H, d, J=2. 0Hz), 7. 33(1 H, d, J=2. 

0Hz), 7. 37(2H, t, J=7. 3Hz), 7. 51 (1H, tt, J=1. 5,7. 3Hz), 7. 84-7. 86(2H, m). 

(163f) (1S*,2R*,5S*)-5-{[tert-77MV*7)\s)V V )\s^*V}-2-C{-*7 

ju-iH-tf^V —;u-5—r Mis? — ;u 
163e-ei^ Ltd 1 S*, 2R*, 5S*) -5- {[ te r t- ~f7)l{ V * 7)1) is 'J JU] tf 

^M-O-^fJU-IH-tf^V-JU-S—f JU):>^ p/s^JU K (32 

7mg, 1. 09mmoL)% 'J ^ A (301 nig, 2. 18mmoL)S.tM $ J —JU(5. 0mL)^:^ 

l\ tl§Eltl=r^ (207m 

g,87)0£&fetf >Hl/£ UTt#/co 
1H-NMR(500MHz,CDCl3) 8 ppm:0. 08(3H, s), 0. 08(3H, s), 0. 89(9H, s), 1. 34-1.45(2 

H,m),1.50-1.57(1H,m),1.86-1.94(2H,m),2.23-2.26(1H,m),2.55-2.59(1H,m), 

3. 58-3. 63(1 H, m), 3. 72-3. 78(1 H, m), 3. 80(3H, s), 6. 00(1 H, s), 7. 33(1 H, s). 

(163g) 4-{[(1S*, 2R*, 5S*)-5-{[tert-7"51>'U('>?^ 7)\s) is 'J JU]tf ^r:>}-2-(1-

* fJU-IH-tf^V —Jly-5-'T)1>)V9 P^^>JU]tf *V}-5-? P P-N-(2,4-^ 

* b-^is^yis)[/)-2-7jutf P-N-(tf u $ *jy-4-'rM*yif > TJU* > T7 

$ K 

^MJ20a-e^jt Ltcb~C>UU -N- (2,4-V* b-^cis^y VJU)-2,4-V 7 JUtf 

P-N-(tf 'J ^Vy^-'f M^y-tzyXJlsfryy^ K(152mg,0.333mmol)N 

0J163f L tc (1 S*, 2R*, 5S*)-5- {[ te r t•- ~J 7 JK V * 7 JU) ^ 'J )U] tf * *>}-2 



WO 2013/118854 331 PCT/JP2013/052985 

-(1-p< fJU-1H- tf-7 SJ—JU-5-^f —JU(94. 0mg, 0. 303mmoL) 

s ikMiki- K 'J ^7A(63% ; 17.3mg,0.454mmol)&t/DMF(2.0mL)£ffll\ 

1 a IZ m L X Zftmm £ 9 £ <>: IZ y N tllElt 1=T^ (174mg, 77%) £ Mfe 
tf ^JU£: LTt#/c0 

1H-NMR(500MHz,CDCL3) 5 ppm:0. 07(3H, s), 0. 08(3H, s), 0. 88(9H, s), 1.47-1. 72(3 

H, m), 2. 01-2. 05(2H, m), 2. 32-2. 36(1 H, m), 2. 98-3. 03(1 H, m), 3. 76(6H, s), 3. 78-

3. 82(1 H, m), 3. 91 (3H, s), 4.16(1 H, dt, J=3. 9,10. 7Hz), 5.19(1 H, d, J=16. 6Hz), 5. 

24(1 H, d, J=16. 6Hz), 6. 00(1 H, d, J=2. 0Hz), 6. 37-6.40(3H, m), 7.18(1 H, d, J=8. 8H 

z), 7. 22(1 H, dd, J=1. 0, 5. 9Hz), 7. 34(1 H, d, J=2. 0Hz), 7. 93(1 H, d, J=7. 3Hz), 8.46 

(1H, d, J=6.4Hz), 8. 80 (1H, d, J=1. 0Hz). 

(163h) 5-^7 • P-N-(2,4-V * K *V<yV )\s)-l~D M •-4-{[ (1 S% 2R*, 5S* 

) -5- L K • ̂  -2- (1 - * f J U-1H- tf =7 V~) U-5—f ) U) 0 • ̂  =¥ */ J U ] tf 

} -N- (tf 'j <V>-4—f K 

163g-e^jt Lfc4- {[ (1S*, 2R*, 5S*) -5- {[ te r t- JU (V * V 'J )l 

] tf } -2- (1 - * fju-1 H- tf =7 x/-;u-5—r ;u) */ 0 • ̂  =¥ */ ;u] tf ^ } -5- o 

• P-N-(2, A-V* K ^rV*yV)\y)-l-D M P-N-( tf <J < Vy-4-J JU)^> 

ifyXJUtfyy< K(174mg,0.233mmol)N K =7 ^JUT7 y=£ — 0 A 7JUtf 'J 

K (1. 0M THF;#^ ; 0.466mL, 0.466mmoL)S.t/THF(5. 0mL) ^MJ120ctC 

m is z n 9 z. t iz & y N mmt&yti (148mg, 93%) % -f 
JU£: LTt#/c0 

1 H-NMR(500MHz, CDCL3) 8 ppm:1. 46-1. 69(3H, m), 2. 04-2. 08(1H,m),2.14-2.17(1 

H, m), 2.46-2.49(1 H, m), 3. 01-3. 06(1 H, m), 3. 76(6H, s), 3. 81-3. 88(1 H, m), 3. 93( 

3H, s), 4.18(1 H, dt, J=4.4,10. 7Hz), 5. 20(1 H, d, J=17.1 Hz), 5. 23(1 H, d, J=16. 6Hz 

), 6. 01 (1H, d, J=2. 0Hz), 6. 39-6.43(3H, m), 7.17(1 H, d, J=8. 8Hz), 7. 22(1 H, d, J=5 

. 9Hz), 7. 35(1 H, d, J=2. 0Hz), 7. 93(1H, d, J=7. 3Hz), 8.46(1H, d, J=6.4Hz),8.79(1 

H, s). 

(163 i) 5-^7 p P-2-7JU tf • -4- {[(IS*, 2R*, 5S*)-5-1: K • ̂>-2-(1-p< fJU-

1H- tf =7 V-)u-5- -f )u) 0 • ̂  )u] tf * }-N - (tf <J < V y-4--f ju) ̂  > 



WO 2013/118854 332 PCT/JP2013/052985 

-tfyxj\ytfyy$ K 

• P-N-(2,4-^ h^V*yVJU)-2-7JU^n-

4- {[ (1S*, 2R*, 5S*) -5- L K • -2- (1 - f J U-1H- tf ̂  V - J U-5- ̂  J U) P 

^3f*>JU]tf 3f*>}-N-(tf'J $y>-4-^JU)^>if>7JU/lN>;P$ K(148mg,0. 

217mmoL)% K 'J ifJk>7>(0.10mL)% K 'J 7Jb7t"P|fSI(1. 0mL)$.£/:y^ p 

pp<^y( 1.0mL)%IN, mzmcTKfcjkzf&wmZftiztiz^v 
s LTmtc0 

1H-NMR(500MHz, CD30D) 8 ppm:1. 45-1. 75(3H, m), 1. 97-2. 08(2H, m), 2. 43-2.46(1H 

, m), 3.10-3.15(1 H, m), 3. 81-3. 86(1 H, m), 3. 88(3H, s), 4. 56(1 H, dt, J=3. 9,10. 7H 

z), 6.13(1 H, s), 6. 96-7. 01 (2H, m), 7. 25(1 H, s), 7. 91 (1H, d, J=7. 3Hz), 8. 25(1 H, d 

, J=6.4Hz),8.53(1H,s). 

MS(ESI)m/z:482[M+H]+. 

[0636] (^fife0!l 1 6 4 ) 5-^7 p p-2-7JUtf P-4-{[(1R,2S,4S)-4-t: K •=*•*>-2-( 

1 - f)U-1H- tf =? V-)U-5- -f JU) *> 0 P ̂  ̂  )U] tf * }-N - (tf <J < V y-4-

-f;u)^>-tfyxjutfyy< K 

[0637] [<fb182] 

[0638] (164a) (1R, 2S,4S)-4-{[tert-7f1JU(y * ̂ JU)*> 'J JU]tf f 

;U-1H-tf^V— ;U-5—r )\s)v<7 p^^r+f J — )\y 

161 aum& L/c(1 S*, 2R«, 4R*)-4-{[ter t-JU (V * f JU) *> 'J JU] tf 

^r^J^-d-^fjU-IH-tf^ V-JU-5-^JU)^ P's^f+J-y-JU^CHIRALFLAS 

H IC(^^±^y-tz;U ; /s^-tl-W'T V^P/O-JU ; 6:4) tC J; y 

U J£§B<b£-$l£ttetf -<>»U<h LTt#/co 

(164b) 4-{[(1R,2S,4S)-4-{[tert-7>>'U(yp<5l>iU)^lJ>iU]tf ^>}-2-(1-

fJU-IH-tf^V— ;U-5—r JU):>^ P^^r:>,/U]tf ̂ :>}-5-^ P P-N-(2,4-y 
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* V)\s)-2- 7 JUtf • -N- (tf 'J $ V >-4—f JU) ̂ yHyZJlstfyy 

$ K 

L^c5-^ • P-N-(2,4-yp< 

P-N-(tf 'J $^-4-^JU)^>-tz>7JU/lN>;P$ K (243mg, 0. 533mmo L)% 

M 1 Q4aum& L tc (1R, 2S, 4S)-4- {[ te r t- 7> M V * f JU) *> 'J JU] tf * }-2-

(1-p< fJU-IH- tf ̂  V— JU-5-^f — JU(138mg, 0. 444mmoL)% 

7Kmit,J- K 'J ^7A(63% ; 25.4mg,0.667mmol)&t/DMF(2.0mL)£ffll\ ^fifeffljla 

y, tl§Eltl^)(272mg,82%)£tefetf 

-f JU£: LTt#/c0 

(164c) 5-^PP-N-(2,4-^p< K^r^^>y>iU)-2-7>iUtf P-4-{[(1R,2S,4S) 

-4-L KP^^-O-^fJU-IH-tf^V-JU-B—P^:>,/U]tf 

-N- (tf 'j <Vy-4—f )\y)*y-\zyx)\ytfyy$ K 

1 Q4bum& L /c4- {[ (1R, 2S, 4S)-4- {[ te r t- 7> M V * 3~)l) V 'J JU] 

tf ^ *>} -2- (1 - * fJU-1 H- tf =7 r JU) :> ̂ 7 p /S ̂  */ JU] tf =¥ */} -5- ̂ 7 

• • -N- (2,4- V * h *> •* y V)U) -2- 7 JU tf • -N - (tf 'J $ $/ >-4—f JU) ̂  y 

ifyXJUtfyy< K(272mg,0.364mmoL)N f h7 7'f Jb7V^-^A7 JUtf'J 

K (1. 0M THF;#^ ; 0. 729mL, 0. 729mmoL)S.t/THF(5. 0mL) ^MJ120ctC 

misrKjtRmmmztiz^v, mmt&yti(189mg,82%)%y^ 
Jb77Xh LTt#/co 

(164d) 5-^7 p p-2-7Jl/tf P-4-{[(1R,2S,4S)-4-t: K • ̂>-2-(1-p< fJU-1 

H- tf ̂  V-;U-5-^ Jl/)*>? p/\^>Jl/]tf ̂ >}-N-( tf 'J $ y>-4->r JU)^> 

-tz>7JUtfN>;p$ K 

^IMJ164c5-^7 • n-N-(2,4-V* h=^v*yVJu)-2-y ju^-n-

4- {[ (1R, 2S, 4S) -4- tl \^U^i/-2-{\-*^-)\y-\W-\f?V-)\y-b-^ )\y)i/CU^ 

* */)U] tf */} -N- (tf 'J $ $/ >-4--f JU) ̂  > -tz > X;U tf y y $ K (189mg, 0. 29 

9mmo L)% K 'J ? y (0. 050mL)% h 'J 7JUtf PMK0. 50mL)RW<7 • 

• p<*y( 1.0mL)%IN, mzmcTKfcjkzf&wm 
s ^§Bfc^$l(86.0mg,60)0£tte@tt£ LT%tc0 



{* ¥[/[(<s ̂  •s, • 4 <s (-ir >-g-ir-A 4 -H i-ir^ K- L ) •-z-<* * • H q -t?-

(w/yz,si)]}-fr-a-Mr£-z-(ir.'*<v'$JH *.<-fr'z)-N-aci£-g (°99i) 

£^$2(%i8vri r ̂  
Biri0|?¥ s\^a^(-|i"0"Z)d^a.'a^(louiuil99-0'6u)8>3 : °/o£9)V6 fi H 

v(i ounut^ "0 'Bmge i)ir- / -fr ̂  (ir >-g-ir-/; *=7\ -H i-ir^£ t-i) 
-z- {^ [ 1 r ri (•ir 4 * a) ̂ (-trA -*j 01 ]} -p- (uP 'uz 's 1) -y n irM-X egg1 f$ 

"(1 ouiuiggg -0 '6UI8G3)H ^<^ir^< .3-< v(ir >-*-<& > fi ̂  )-N-Q 

£irLa-p'z- (ir .<*ta-p'z)-N- • • £-9^n 

z < ip•irr < .s- < v(ir y-p-< /$ $ n ̂ )-N- a -£ir £-2-(ir/$ < v* s K 
^ -t7 '2) -N- a • ̂  -9- {<^ ̂  [ 1 r N/ a ̂  (1 r > -9-1 r - A ̂  cq -H L -1 r ̂  ̂  
-D-z-{<**-£[irfi^(ir^^^)ir^.^-iJ8i]}-t7-(yt7'y2'sL)]}-t7 (qg9D 

[i#^9£(1 m(t7;9 : ir-^vm^A : irzv K^Ti^Woi H 
svidivyiHO^ir-^-fr^N/D ̂ ^(ir>-g-ir-/x^0q-HL-ir^K-i)-2-{<^ 

[1 r ri (1 r ̂  .<01 r /: -1 J s i ]} -fr- (.yfr '.y z '.s L ) -y n iJ iia B L 9 L 
ir- ̂  4. ̂  v a 0 a (ir >-g-ir-/x -H i-ir 

•£ K-D-z-K^-edr U ^(ir^^/roir^^-i^iD-^-^'yz'si) (eg9i) [LW0] 

.H ^z<ipir^<z}.<v(ir> 

-fr- < £ fi ^) - iH <* * -£ [ir * v • £ <* (ir > -g-1 r - /; £ ̂  -H i -1 r * - L 
)-z-<^m.H q-MNfr'yz'si)]}-fr-ci-£ir£-z-cm£-g (9 9L[i£Ht¥) [6£90] 

'(oswa >0 " L o)0"0l-=Ka[»] 

3ir> 

rtf-W \ 

[E8iq>] [0fr90] 

£86Z£0/£I0Z<IfA13d tS88n/£I0Z OAV 
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-N- (tf 'j K 

mMmi65bTm^Lfc4-{[aS,2R,4R)-4-{[tert-y^JU(V?(^JU)V'JJU] 

tf *>} -2- (1 - * fJU-1 H- tf =? V—Jly-5-^f Jls) V 0 • ̂  *> JU] tf *>} -5- 0 

• • -N- (2,4- y K ^ V * y V JU) -2- 7JU tf • -N - (tf 'J < V >-4—f )U) ̂  > 

-tz>7JUtfN>;P$ K(262mg, 0.351 mmo l)N f K ^ ̂ JUT7 y=£ — 0 A 7JUtf 'J 

K(1. 0M THF;#^ ; 0. 702mL, 0. 702mmoL)S.t/THF(5. 0mL) ^IMJ120ctC 

m V TKfcJkZf&WM ZtlZ£Vs (153mg, 69%) £ y ̂  

LTt#/co 

(165d) 5-^7 p p-2-7JUtf P-4-{[(1S,2R,4R)-4-t: KP^s>-2-(1-^ 7-JI/-1 

H-tf^V— JU-5—T )1>)V9 P^3f*>JU]tf ̂ >}-N-(tf 'J $ ̂  >-4—f JU)^ > 

-tz>7JUtfN>;P$ K 

165c-e^jt L /c5-? P P -N-(2,4-*>* h * *>^ > V)\s) -2-7 JUtf P -

4- {[ (1S, 2R, 4R) -4- H K P * -2- (1 - * f1 J I/ -1H- tf ̂  V- J1/-5- 1/) *> ? P ̂  

^p:>,IU]tf ^r^}-N-( tf 'J $^>-4—< JU^y-tzVTJUtfvV T7^ K(153mg, 0.24 

2mmo L)% K 'J ifJk>7>(0. 050mL)% K 'J 7JbtfPffi(0. bQmL)jkZ?W P 

P * >( 1. 0mL) % m l\ 1 b tCig i; T Zfi ?ZtlZ&V 

, LTmtc0 

[a]D25=9. 62(C 0.915,DMSO). 

[0642] 1 6 6 ) (1R,3R,4S)-4-[2-^PP-5-7JUtf P-4-(tf 'J $V>-4-

-f JUTJU7 7t^ib)7i; ̂>]-3-(i-p< fju-1 H- tf ̂  X/-JU-5-^ JU) *> ^ 

p/s^r^/JU — K 

[0643] [<fb184] 

[0644] ^»IJ165d"e^ L/c 5-^7 PP-2-7 ;UtfP-4-{[(1S,2R,4R)-4-L KP^> 

-2- (1 - ?)U-1H- tf =? V-)U-5- -f JU) *> 0 P ̂  ̂  )U] tf * } -N - (tf 'J < V 
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>-4—< J\s)s<y-\zyx)\sfcy7$ K(22. 0mg,0. 046mmoL)N $f7.KM£(0. 50mL) 

J ) tf'J V y (0. 6mg, 0. 0046mmo L) 0 tf 'J y>(1.0mL) 

mmmmzw Hci(i0mU£ 
iJDATy^PP^^X50mL)-eaai^ Gti&MZMTklfcBj- K 'J 
Lfc0 IJ P?h^77^-(^^PP^>/ 

p< * J -JU; 10:1) IZ J: y mm U (22. 0mg, 91%) ££ LT 

1H-NMR(500MHz,CDCL3) 8 ppm: 1. 68-1. 75(1 H, m), 1. 88-1. 97(2H, m), 2. 05-2.15(2H 

, m), 2.15(3H, s), 2. 22-2. 27(1 H, m), 3.40-3.45(1 H, m), 3. 94(3H, s), 4.19(1 H, dt, 

J=3. 9,10. 3Hz), 5.18-5.19(1 H, m), 6. 04(1 H, d, J=2. 0Hz), 6.45(1 H, d, J=11. 2Hz), 

7. 26-7. 27(1 H, m), 7. 35(1 H, d, J=2. 0Hz), 7. 96(1 H, d, J=7. 3Hz), 8. 39(1 H, d, J=6.4 

Hz), 8. 82(1H,s). 

MS(ESI)m/z:524[M+H]+. 

[0645] (^fifefflj 1 6 7 ) 5-^PP-2-7iW P-4-{[(1S, 2S)-2-(1-p< f JU-1H-tf ̂  

V—;u-5—r)\s)W p^^>,iu]tf^>}-N-(tf 'j $ V>-4—f M^y-tf yx 

Ji/fcyy^ K 

[0646] [-fb185] 

[0647] (167a) (3aS, 7aS)-3a-(1-p< fJU-1H-tf ̂  V-JU-5-^ )\y)^^V L KP-1,3-

^ V —JU-2-tf > 

^»Ji23c-e^L/c(is,2S)-i-(i-p<51;u-iH-tf^V-;u-5-^;u)^^p 

^^>-1,2-^-^(1.2^,6. 17mmoL)% J tf'J ̂ >(75.3mg, 

0. 62mmoJi/V-I $ $SJ—JU(2. 0g, 12. 3mmoL)CD hJUi > (20mL) 

30|^Ji^L/co $ y V-JK1 

.0g, 6.17mmoL)^:Jp^.N £ 30|^jf^L/co 
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}^MZtl)\ytf-)\yV^ $yx/-;K0. 50g,3. 08mmol)£3 

3mmmwLtc0 wo*®* 
-hf)\/0 PV K 7 -f -(^+t>/ftiifJb;7:3)i:tJ: "JUtiSlU *I§Elb 

^$l(1.18g,86)0£tte@<*£ LT?#fc„ 
1H-NMR(500MHz,CDC L3) 5 ppm: 1. 26-1. 35(1 H, m), 1. 60-1. 77(3H,m),1.87-1.94(1H 

, m), 2. 02-2. 08(1H, m), 2. 28-2. 33(2H, m), 4. 02(3H,s),4.90(1H,t,J=3.4Hz),6.1 

9(1H, d, J=2. 0Hz), 7.45(1H, d, J=2. 0Hz). 

(167b) (1S,2S)-2-(1-p<5l>iU-1H-L0^ V-)\s-b-4 )\s)V U^*VJ~)\s 

67a-e^jt L tc (3aS, 7aS)-3a-(1 -p< fJU-1 H- tf^ V-)U-5—f JU)^ 

+ K p-1, 3-* y V —JU-2-tf > (500mg, 2. 25mmo L) V 0 

Aj^H(10% ; 500mg)0THF(10rnL);#>S^7K^IIHm^ 60oC-ei20tP^# Ltc 

o 5ii(iz^^r h)U )Ift§0lz6£*> 'J hf)l>0 PV -r -( 

)\/t. LTt#/c0 

1H-NMR(500MHz,CDC L3) 5 ppm: 1. 34-1. 44(2H, m), 1. 50-2. 00(6H,m),2.83-2.87(1H 

, m), 3. 80(3H, s), 3. 94-3. 96(1 H, m), 6.15(1 H, d, J=2. 0Hz), 7. 39(1 H, d, J=1. 0Hz). 

(167c) 5-^7 P P-N-(2,4-V * h =^V*yV M-2-y M P-4-{[(1S, 2S)-2-

(1 - 3-)U-1H- tf =7 V—)U-5- -f JU) *> 0 P ̂  ̂  )U] tf ^ }-N - (tf 'J < V >-4 

—fM^y-tzyxjutfyy^ K 

^MJ20a-e^jt L^c5-^ p P-N-(2,4-V * ^^V*yV)\y)-2,4-VyM 

P-N-(tf 'J <Vy-4—f)U)^<yifyX)UtfyT< K(98. 0mg,0.215mmol)N ^ 

mw67bTmmLrcas,2s)-2-a-*^)u-iH-to?y-)u-5—fju)v^u^^ 
V~ J — JU(38. 7mg, 0. 215mmo L)% K >J 0^(63% ; 12. 0mg, 0. 315mmol)& 

t/DMF(1.0ml_)£ffll\ ^MffllalzmiSrKlfcRZflgflimZljvZtlZj: 

(98. 0mg, 74%) %tefetf ̂ )\yt L T%tz0 

1H-NMR(500MHz,CDCL3) 8 ppm: 1.47-1. 98(6H, m), 2.13-2. 28(2H, m), 2. 97-3. 00(1H 

, m), 3. 76(3H, s), 3. 78(3H, s), 3. 85(3H, s), 4. 58-4.59(1H,m),5.21(1H,d,J=16.6 

Hz), 5. 25(1 H, d, J=16. 6Hz), 6.17(1 H, d, J=2. 0Hz), 6. 39-6.41 (3H, m), 7.19(1 H, d. 
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J=8. 8Hz), 7. 24(1 H, d, J=6.4Hz), 7. 28(1H, d, J=8. 8Hz), 8. 00(1H, d, J=7.3Hz),8.4 

7(1 H, d, J=5. 9Hz), 8. 80(1H, s). 

(167d) 5-0 • • -2-7 )\y tf • -4-{[ (1S, 2S)-2-(1 -fJU-1 H- tf =7 V-JU-5-

-f )is) v 0 • ̂VJis]tf }-N-(tf <j < V y-4—r jis)^ >-tf yxj\sfcyy< 

K 

^te$lJ167c-ei^sL/c5-^ • P-N-(2,4-yp< K ^ri>^>y>'U)-2-7>'Utf P-

4-{[aS,2S)-2-a-*^)U-1H-t°?y-)\y-5—f)\y)V^U^^V)\y]^^V}-N 

-(t1°>J <Vy-4—( M^y-tzyXJlsfryy^ K(98.0mg,0.159mmoL)N h >J x 

f;ui>^>(0.10mL)% K 'J 7;utf PMI(1.0mL)S.t/y^PPP<^>(1.0mL) 

tl§Eltl=r^(67 

. 0mg, 90%) LT%tc0 

1H-NMR(500MHz, DMS0-d6) 8 ppm: 1.48-1. 84(6H, m), 1. 99-2.10(2H, m), 3.18-3. 21 ( 

1H, m), 3. 80(3H, s), 4. 91-4. 92(1 H, m), 5. 99(1 H, d, J=2. 0Hz), 6. 96(1 H, brs), 7.10 

-7.12(2H, m), 7. 83(1H, d, J=7. 3Hz), 8. 26(1H,brs),8.58(1H,s). 

MS(ESI)m/z:466[M+H]+; 

[ oc ]D25=1 20. 8(c 1.04, DMSO). 

[0648] (^fife0!l 1 6 8 ) 5-^PP-2-7Jbtf P-4-{[(1R, 2R)-2-(1-p< fJU-1H-tf ̂  

V—)\y~b—T )\s)V<7 P^^>,IU]tf ̂ >}-N-(tf 'J $ V y-4-^f JU)*yif y X 

jutfyy< K 

[0649] [<fb186] 

[0650] (168a) (1R,2R)-1-(1-* f JU-1H-tf^ x/-Jl^-5—f M V <7 P^Ht>-1,2-

•vtf—JU 

^»J123b-e^L/c5-(^^p^^Ht-1-x>-l-^;u)-l-p<5l;u-lH-tf^ 

V—JU(1. 00g, 6.16mmo L)% yXJUtf y 7 $ K (586mg, 6.16mmo L)% \-~7 $ 
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J —JU(10mL)% 7K(10mL)S.t/AD-mix/S (ALdrichtt ; 8.67g)£ffll\ ^fife0!|102 

aizmuTKfcjkzf&wmztiz^v, (1.21 g,99%)% 

tf -YJU£: LX%tc0 

(168b) (3aR,7aR)-3a-(1-p<5l>iU-1H-L0^V-;U-5-^;U)^^HtL KP-1,3-

^ > V'^tf V — JU-2-tf > 

^»J168a"e^ L/c(1R, 2R)-1-(1-p< f JU-1 H- bf 7 V -JU-5-^ JU) ? p 

>-1, 2-iytf — >/U(1. 21g, 6. 17mmoL)N V*^-)\s7$ J bf'J ^>(75.3mg, 

0. 62mmoL)% ^JU^K— JUyV $ $SJ—JU(3. 50g,21. 6mmoL)S.£/ hJUx > (20mL) 

1.26g,92)0£ttetf >HU£ UT%tc0 

(168c) (1R,2R)-2-(1-p<5l>iU-1H-L0^ V-)\s-b-4 )\s)V U^*VJ~)\s 

^fifeffljl68b-ei^i L tc (3aR, 7aR)-3a-(1 -p< fJU-1 H- bf^ V-JU-5->C Jl>)<^ 

KP-1,3-^>V'ytf ̂ rV-;U-2-tf >(760mg,3.42mmoL)N J^VOA 

wM{ 10% ; 760mg)^t/THF(10mL);#)S^ffll\ ^»J167bK3t UtJSMmi 

MH£ *T 9 £ £ IZ £ y N tllEltl^] (133mg, 22%) £tf >HU £ L T?#fc0 

(168d) 5-^PP-N-(2,4-^p< K ^>^>yjU)-2-7JUtf P-4-{[(1R, 2R)-2-

(1 - P< 3- J U-1H- bf ̂  V - J u-5- -f J U) *> 0 P ̂  J U ] tf * }-N - ( bf 'J < V >-4 

—{JU)s<>-tz>ZJU7ls>7< K 

^te$iJ20a-ei^sL/c5-^ P P-N-(2,4-V * ^^V*yV)\y)-2,4-VyM 

P-N-(bf'J $y>-4->TJU)^>1z>X;Udx>7$ K (80. 0mg, 0.175mmoL)% ^ 

mm 168cL tc (1R, 2R)-2- (1 - ;>< f J u-1H- L° =7 V - J U-5- -f J u) $/ 0 P ̂  * 
V J — JU(31. 6mg, 0. 175mmoL)% 7kMiti~ h 'J 0-^(63% ; 8. 0mg, 0. 210mmoL)S. 

t/DMF(1.0ml_)£ffll\ ^fifeWalCig ISXRlfcRtflgflimZlj? Z t tZ J; y% 

tllEltl^] (55. 0mg, 51 %) £ Mfetf L T %tz0 

(168e) 5-^7 p p-2-7JUtf P-4-{[(1R, 2R)-2-(1-p< fJU-1 H- bf^ V~ JU-5-

-()\s)V0u^* VM tf *>} -N- (bf 'J < V y-4—r JU) ̂  > -tf > TJU tf y y $ 

K 

^MJ168d-e^3t L^C5-^7 p n-N-(2,4-V* K %-y<yV)\s)-2-y M p-
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4— {[ (1R, 2R)-2-(1-p<f JU-1H-L°^V-

-(tf 'J $ V y-4-<i JU)^ yif yXJUtf > 7 $ K (55. 0mg, 0. 0893mmoL)% K 'J x. 

f;Ui>^>(0.10mL)% K 'J 7>/U^PMI(1.0mL)S.t/y^PPP<^>(1.0mL) 

tl§Eltl=r^(41 

.6mg,99)0£tte@<*£ UT%tc0 

MS(ESI)m/z:466[M+H]+; 

[ oc ]D25="1 16. 1 (C 1.01, DMSO). 

[0651] (^fife0!J1 6 9) 2,6-y7;U^P-4-{[(1R,2S)-2-(1H-tf^V-;U-4-^;U) 

vo >j $Vy-4-^ju)*yifyxjutfyT< K 
[0652] [<fb187] 

[0653] (169a) (1R*, 2S*)-2-(1 H-tf ̂  V-JU-4-^ JU) ̂  J -Jls 

4-3 — K-1H-tf^ V-;K5.82g,30.0mmoL)N 7"^Jl, 'J f 0 A (2. 69M^Ht 

; 22. 3mL, 60. 0mmoL)% E7 '>it,T)\y^WO. 54mL, 6 

0. 0mmoL)% V 9 U^^riiy^ K (3. 24g, 33. 0mmoL)$.t/THF(120mL) 

s ^»J155b^^i;TJ5^t/^MlI^tT9C(>:^J:''J, tl§Eltl=r^(0.48g, 

1 mzm&mwt LTmtc0 
1H-NMR(500MHz,CDC L3) 8 ppm: 1. 26-1. 51 (4H, m), 1. 73-2. 11(4H,m),2.43-2.48(1H 

, m), 3.41-3.46(1 H, m), 7. 51 (2H, s). 

(169b) (1R,2S)-2-(1H-tf^ sJ-)\y-4-^)\y)V0 U^*VJ~)\s 

169a-e^jt Ltd 1 R*, 2S*) -2- (1H- tf ̂  V - JU-4-^ J 

-JU^CHIRALPAK AD-H(*fcit£*±^y izJIy ; >/x^ y -;u ; 8:2) IZJ: 

(169c) (1R,2S)-2-[1-(p< V^rV*^-)\y)-\W-\f?sJ-)\y-4-y[ 

VJ~)\s 
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169b-e^jt L/c(1R, 2S)-2-(1H- tf =7 V- JU-4-^ J 

—JU(170nig, 1. 02mmo L) CDDMF(5. 0mL);#>StC^7 p p * fJUX —7^U(0. 07 

8mL, 1.02mmoL)^Jp^N L/c0 

01*6 £*> 'J ~hf)\/9 • v K 7 -f -(^^WMtx^JU ; 7:3)tc 

^vrnmiss Lrmtc0 

1H-NMR(500MHz,CDC l3) 8 ppm: 1. 26-1. 48(4H, m), 1. 74-2. 09(4H,m),2.39-2.44(1H 

, m), 3. 34(3H, s), 3.40-3.44(1H, m), 5. 35(2H, s), 7.46(1H,s),7.49(1H,s). 

(169d) N-(2,4-V * {*• 3rV^<y V6-V7JI/^~ P-4-({(1R, 2S) —2—[ 1 — ( 

K ?JU)-1 H- tf =7 V-JU-4-^ )\y~\V 0 U^V)\y}^ ̂ >)-N-( tf 'J < 

Vy-4—fM^y-tzyxjutfyy^ K 

£mi]27al?m&LfcN-(2,4-V* V^V^yV)l)-2,4,6- K 'J yMn-H-
(tf'J $ Vy-4-4 }\y) *y if y X)\ytfy y $ K(178mg,0.405mmol)N ^fife0!|169 

ce^L/c(1R,2S)-2-[1-(p< V*V*3-)l)-\W-\f?V-)l-4-1 MVOU 

7 —JU(71. 0mg, 0. 338mmoL)% K 'J 0 A (63% ; 19. 3mg, 0. 507mmo 

DRZfDMF (2. 0mL) £ ft l\ alzm LT fr O Z.tlZ<£ 

y, mZ{k^(Q2.2mg,29%)%m&J'(Jl't Lxmtco 
1 H-NMR(400MHz,CDC L3) 8 ppm: 1. 37-1. 65(4H, m), 1. 81-2. 19(4H,m),2.78-2.84(1H 

, m), 3. 22(3H, s), 3. 77(3H, s), 3. 82(3H, s), 3. 98-4. 04(1H, m), 5. 26(2H, s), 5. 28( 

2H, s), 6. 35-6.44(4H, m), 7.18(1 H, dd, J=1. 2, 5. 9Hz), 7. 21 (1H, d, J=8. 2Hz), 7. 34 

(1H, s), 7.41 (1H, s), 8.44(1 H, d, J=6. 3Hz), 8. 78(1 H, d, J=0. 8Hz). 

(169e) 2, 6-y7;U^P-4-{[(1R,2S)-2-(1H-tf^x/—JU-4—f)\,)V9 P^^r 

vj\sU*v}-n-(\f >j $Vy-4—fju)*yifyxjutfyT< K 

169d-e^jt LfcN-(2,4-V* b-^V^y VJU)-2, 6-V7M • -4-({( 

1R,2S)-2-[1-(p< V^rV*^-)\y)-\W-\f?sJ-)\y-4-y[ 

*»-N-( tf 'J < V y-4->f JU)*yif y TJU* y 7 $ K (62. 2mg, 0. 0988mmo L)% 

K 'J Ji^JI/V^yiO. 080mL)% S>'^PP^>(1. 0mL)% K 'J DM PMtO. 

0mL)N p<^y-JU(6.0mL)&t/6M:l£It(2.0mL)£ffll\ ^MJ147etCig LXK 

fcJkZf&WMZfjTZ.illZ&V, J£§B<b^$l(37.0mg,85)0£tte@<*£ 
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mtco 
[ a ]D25=-23. 0(C 1.04, DMSO). 

[0654] (^fifeffljl 7 0) 2-7;U^P-5-p<5l>'U-4-{[(1R,2S)-2-(1H-t0^V->iU-4-

-f JU) v 0 • ̂ vjis]# v}-N-(bf 'J < V y-4-'r JU) ̂  > -tf > TJU* > y $ 
K 

[0655] [<fb188] 

H—H 
H 

[0656] (170a) N-(2,4-^p< K *V*y V )\s)-2~7 M P-4-({(1R, 2S)-2-[1-(p< K 

^ V * "5- J U) -1H- bf =? V—) U-4->T ) U ] V 0 • ̂  =¥ V J U} X V)-5- * ̂  J U-N-( 

^MJ43a-e^jt L tcH-(2,4-V * K * > V JU) •-2,4-*>* 7 M U-b-*^~ 

)[y-n-(\f^ $Vy-4-y( )[.)*yiiyx)[ytfyy$ K(154mg,0.354mmol)N 

$iJ169cT'i^L/c(1R,2S)-2-[1-(p< K ^JU)-1H-kf^ V-JU-4-^ JU]V 

JU(61. 8mg, 0. 294mmo L)% K 'J 0 A (63% ; 16. 8mg, 0.44 

1mmoL)$.t/DMF(2. 0mL) Z t 

^IIE^^(144mg,78%)^tefe^^;u,>: LT%tz0 

1H-NMR(500MHz,CDC t3) 8 ppm: 1. 41-1. 65(4H, m), 1. 80-2. 20(4H,m),2.14(3H,s),2 

. 85-2. 90(1 H, m), 3. 20(3H, s), 3. 76(3H, s), 3. 79(3H, s), 4. 00-4. 04(1H, m), 5. 25( 

2H, s), 5. 27(2H, s), 6. 38-6.41 (3H, m), 7.19(1 H, d, J=8. 3Hz), 7. 30(1 H, dd, J=1. 5, 

5. 9Hz), 7. 34(1 H, s), 7.41 (1H, s), 7. 68(1 H, d, J=7. 8Hz), 8.42(1 H, d, J=5. 9Hz), 8. 

76(1 H, d, J=1.0Hz). 

(170b) 2-7;U^P-5-p<5l>'U-4-{[(1R,2S)-2-(1H-t0^ V-)\s-4—( )\s)V 

p ̂ ^ VJ\S]^ ^ v}-n-(bf 'J < V y-4-j JU) ̂  > -tf > xjiytf y y < K 

m mm 170a-ei^ L ten-(2,4-V* \-^V*yVM-2-yMn-4-({0R,2 

S)-2-[1-(P< ^^•V*^)\y)-1W-bfz>V—)\y-4-'()\y-\V0U^V)\y}^^V)-
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5-* ̂ JU-N-( tf 'J $.V>-4 -•< )[/)^<y-\zyX)\ytfyy$. K(144mg, 0.230mmoL) 

N K 'J 184mL)% V0 • • * 9 > (1. 0mL)% K'J^^U^PMK 

1. 0mL)% **y-Jl/(15ml_);&tf6M^(5.0mL)£ffll\ ^»iJ147etC^t LXK 

[ oc, ]D25=-20. 3(C 0.979, DMSO). 

[0657] (^»IJ1 7 1) 2,6-y7;U^P-4-{[(1S,2R)-2-(1H-tf^V-;U-4-^;U) 

VI n^*vMlr*v}-n-(\f >j $V>-4—( M^yHyzjisfcyy $ K 

[0658] [-fb189] 

[0659] (171a) (1S, 2R)-2-(1H-tf ̂  V-JU-4-^ JU) ̂  J-JV 

169a-e^it Ltc( 1 R*, 2S*) -2- (1H- tf ? V - JU-4-^ MVOU^V J 

-JU^CHIRALPAK AD-H(*fcit£*±^y izJIy ; >/x^ y -;u ; 8:2) tCj; 

*£§E<b^$l£tte@<*£ UTt#/c„ 

(171b) (1S,2R)-2-[1-(p< h*V*3L)l>)-1H-£°?y-)\s-4-'()ls]V?U^* 

+}-S-JI> 

171 a-ei^ L/c(1S, 2R) -2- (1H- tf ? V - JU-4-^ JU) ̂  P ̂ Ht 7 

—JU(144mg, 0. 866mmoL)% 0 UU* f JH-7-JU(0. 069mL, 0. 908mmoL) 

Rt/DMF (4. 0mL) £ ft INN 169c tCig U T J5 &£ *T 9 £ £ IZ <£ 

y, ^IIE^^(132.2mg,73%)^tefe^^;u(>: UT%tza 

(171c) N-(2,4-V * =^rV*y VJ\y)~2, Q-V7 )\s^ P-4-({(1S, 2R) —2—[ 1 — ( 

* V^V *^)\y)-\W-\f?sJ—)V-4-'\ )V\VO n^%-V )l/}^ =*rV)-N-(tf 'J $ 

Vy-4—f ju)*y-izyxjutfyy< K 

^»J27a-e^L/cN-(2,4-yp< K >VJU)-2,4, 6- K 'J 7Mn-H-

(tf 'J $ ̂ >-4-^ JU^iy-tzK(156mg, 0. 355mmol)% ^|^^J171 
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b-e§^L/c(1S,2R)-2-[1-(p< 

— JU(62.2mg, 0.296mmoL), JkMifci' h 'J 0 A(63% ; 16.9mg,0.444mmo 

O&tOT(2.0niL)£fflV,\ ZtlZ£ 

y, ^§Bfc^(40.5mg,22%)£tte;d->nU£ %tca 

(171 d) 2,6-y7;U^P-4-{[(1S,2R)-2-(1H-t°^V-;U-4-^>iU)v^P^^ 

^>;uM3rM-N-(tf M $s;>-4—r ju)^>-tz>7ju*>:p$ K 

^»|J 171 c-ei^i L /cN-(2,4-y p< K * > V)l)-2, 6-v 7 JUTT • -4-({( 

1S, 2R)-2-[1-(p< h^^JUHH-tf^V-JU^-^U]:^ P^^JU}:^ 

">)-N-( tf 'J $ Vy-4-^ )[/)*yifyX)\ytfyy< K (40. 5mg, 0. 0643mmoL)N 

K 'J Jl^JlyV?y(0. 055mL)N V0 • • * $ >(1. 0mL)N h 'J DM PM£0. 

0mL)% * *? J — JU(6. 0mL)^t/6MJ^lt(2. 0mL) ^jjte0yi47etC*g DTJx 

0mg, 99LT 

[0660] (^»IJ1 7 2) 2-7JU:*P-5-p<^;U-4-{[(1S,2R)-2-(1H-tf^V-JU-4-

^ JU)P^S/JU]^S/}-N-(tf 'J $ S/ >-4-^ JU)>-tz >7JU*>7$ 

K 

[0661] [<b190] 

[0662] (172a) \i-(2,4-V* K *V*y V )\s)-2-? M P-4-({(1S, 2R)-2-[1-(p< K 

^ *> * ̂ )U) -1H- tf =7 V—)U-4->T JU] :> 0 P ̂  *>)U} ̂  *>)-5- * ̂ )U-N-( 

tf IJ $^>-4-^ jU)^<>-tf >7JU*> 7$ K 

^IB(5^|43aT^3t L tcN-(2,4-V* b-^-V^y*>* JU) -2,4-V7JU:* P-5-p< 51 

;U-N-(tf 'J $ y >-4-^;U)/<<>-tz>X>'U^\>77$ K(174mg, 0.400mmoL)% 

$|J 171 aTM^ U /c (1S, 2R)-2-[ 1 -(;>< h ^;U)-1H- tf ̂  V -JU-4- -f ;U >> 

^7 p/s^p-HJ- y — ;U(70. 0mg, 0. 333mmoL)% K 'J ^ A (63% ; 19. 0mg, 0.49 
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9mmol)&tfDMF(2.0mL)£EV,\ £ t 

*I§Eltl=r^(61.5mg,30%)£itfe:^jU£ LT%tc0 

(172b) 2-7Mn-b-* ^;U-4-{[(1S, 2R)-2-(1H- tf =j V 

• ̂vJUM^rS/l-N-Ctf U $ v>-4-^ JU)^>-tz>7JU/1-N>:P$ K 

mMn 172a-eW£ L fcN-(2,4-*>* S * V* y V)\s)-2-7 JU:* P-4-({(1S,2 

R)-2-[1-(p< h^^JUHH-tf^ x/-;U-4-^r;U]i>^ n^*is)\s}j-*V)~ 

5-p< ^JU-N-C tf 'J $ V y-4-4 J\y) * y if > TJU* yy$ K(61. 5mg, 0. 0983mmo 

l)N K 'J (0.079mL)% */ 7 P P ̂  ̂  > (1. 0mL)s h'J7JU^Pl^ 

lt(1. 0mL)% ^ y-Ml5ml_)&tf6M^l£(5.0mL)£ffll\ ^MJ147e^ig U 

y, Ji§B<b^$l(42.0mg, 99)0 

UTt#/co 

[a]D25=16.1 (c 0.943,DMSO). 

[0663] mmn ̂ ) 
1 9tfMb£^5gN ?LH9 0gN h 7 ̂  P P 7°> 3 4 gN $£|! 

-tzJUP-7.2 Og^^t/T^T7'J >I£v7^:>0A 1 g £ 7" U > &— TiBn" L 

/d£, S d £ £ £ <-J s teSlfffcfctlSo 

[0664] mmn 2) 
2 2®jb^5g% ?LH 9 0 gN h 7 =E P P 7°> 3 4 gN 

-tzJUP-7.2 Ogiicfct/X^^ 'J 1 g £ 7" b >^ — Tijl"n L 

mwm^n&0 

[0665] mmn3) 
MMni 2 4 OMb^ 5 gN ?LH9 0gN K 7 ̂  P P 7°> 3 4gN 

-tzJUP-7.2 Og£<£t/7s^7'J >I£v7'^>0A 1 g^ 7"b >^ — TiBn" L 

/d£, mW%btlZ>0 

[0666] mmni) 
MMn 1 4 3 0jb^ 5 gs ?ut 9 0g, K 7 ̂  P P *>x >7°> 3 4gN 

-tzJUP —7. 2 Oga^tfT^T7 U >l£v 7*^:> 0 A 1 g£ 7"U >y—VMa L 

fctt, s h^j; u, o 
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[0667] (MMM 5) 
7 10Mb^5gN ?Ut9 0gN K 0 =E • =l V^y ~?y 3 4 gs ^ 

"tz;UP-X2 Ogfc^t/X^T71; yWc^f^VO A 1 g^7"b>y--e;Fb^L 

/c^s Us ££Wt#btiS0 

[0668] (I^IMIJ 1) mmfovmmttm 
t K^AN^^P-->^L/chNav1.7fed;t/hNav/SK /3 2Ht 7"ZL= <;/ 

'J*°7:L^$> (Invitrogen) ^THEK293AM^££^Cfgii3t!\ 

^ilM^^I^LThNav1.7//S1//S20^^ii«^^M^L/co 

ttetis 20%^ (Hyclone)% 100U/ml^~ :> 'J >(Invi trogen)N 100/xg 

/mLX h b 7° h :> > (Inv i trogen) N 200 ^g/ml/W :>>B(Invitro 

gen)N 200^g/mLiz^ > (Inv i t rogen)N 1 ^g/ml tfn. — • ~?sf :> > (C Lontech 

)L/cDMEM(Invi trogen) 

[0669] (|^iMiJ2) (J. Biomol. Screen., 2006 Aug; 11 (5): 488-

96.) 

H/jitlEiitiN IwSy 7 >7°:>7v7^ AlonWorks Quattro (Molecular 

Dev ices) ©Population Patch Clamp^E— KT'lXt# Ltz0 

y§£/<y7 7— (Sigma) &s 7 7 — (100mMK-gLucon 

ate, 40mMKC 1,3. 2mMMgC l2, 5mMEGTA, 5mMHepes, pH7. 3) ^tz0 

K (DMSO)30mM0X K V M U >UJ 

£0|0DMSO}f jttf'0. 3%lZti:Z> J; 9 £fFlt L/c„ 

T150 7^X=I (Sumi Ion) "e70-80%=l > 7JUX > K CQ^S!tCi£S L/chNav1. 

7/ jS 1//3 2||^^r% PBS, > (Invi trogen)X)%-o tci^ 0. 05% K 

'J 7°Vy (Inv i trogen) %37°C?-3ftF3KJti$l±rmXLfc0 i£§ffli£Jfe-C2fco 

tc&s «^^T2xl06«/mUC^;lL, 

100Atg/mL77>7 tT~ 'J V >B(S igma) £jN$ffl#UI*r^C: cfc ^fr^/co 

10kHz0Ht > 7° 'J > L/cQ 'J — ^ ttaftlilEti, lit 

i£AjUX©fiHC-110mV0X7^ UtT^/co 
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;ux®itfutctiN Ltc0 

piSfFfflz>tctibtz, )%(»& 9taM 

$j$s<JUZ%-$Afc0 T&fc>%, -10mV0fl£#J£^;i/*£50$ 

-100mV-e200$ »50%©f t ^tlSIfi (V1/2 
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-N- (bf'J $y>-4--fJU) >7JU/1N>:P$ K ; 

2-7 ;U^P-4 - { [ (1S*, 2 R *) -2- (1 -p^JU- 1 
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it (i) 

2-7;U^P-4- { [ (1S*,2R*) -2- (1 -*^J\y- 1 H 

- £°?y-Jl>-5-^JU) ^P'O^JU] ***>} -N- (bf'J ^ 
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4 - { [ ( 1 S*, 2 R*) - 2 - (1 -x^JU- 1 H -

5 — )[/) vo - 2, 3-VDMU-N - ( 

bf'j <Vy-4-^fjiy) *y-tz yxj\sfcyy< K ; 

5 -0 • • - 2 - DMu- 4 - { [ ( 1 S*, 2 R#) - 2 - ( 1 -

* 1 H — bf?V — )\y— 5 — JU) ~ 

N- (tf'J $^>-4--fJU) ^>-tz>7JU/1-N>:P$ K ; 

2, 6 -VDMu-4 - { [ ( 1 S*, 2 R*) - 2 - ( 1 H - bf=? 

x/-;U-4--r;u) VO U^V)\y-\ -N-

4-^JU) ^O-tzyXJU/l-NyT7^ K ; 

4 - { [ ( 1 S, 2 R) - 2 - (1 -x^JU- 1 H - 5 

-<)\>) VO n^yj-M - 2, 3-VDMU-N - (tf 

U —4 —-r;u) ^yizyxjisfcyy^F; 

5 -0 • • — 2 - DMu- 4— { [ ( 1 S, 2 R) —2— (1— 

^;u- 1 H — bf?V — )\y— 5 — JU) p/s^JU] -N 

- (bf'J $^>-4--r;u) K ; 

2-7;U^P-4- { [ ( 1 S, 2 R) -2- (1 -*^J\y- 1 H -

5-^JU) ^P'O^JU] ***>} -N- (bf'J^y 

y-4-^fju) ^y-tfyxjutfyy^ K ; 

4— { [ ( 1 S *, 2 R *) —5, 5-VDMU-2 - ( 1 H - bf^V 

-JU-4--f JU) p/s^JU] - 2 - 7 • - 5 - * 

^JU-IM- (bf'J ̂ .Vy-4-^;u) K ; 

4— { [ (1 S, 2 R) —5, 5-^'7^P-2- (1 H-bf^V-

)[/— 4 )[/) - 2-7;u^p-5 

JU-N- (bf'J <Vy-4-^;u) ^>-tz>;uU/lN>:p$ K ; Sfcte 

2, 6 -VDMu-4 - { [ (1 S, 2 R) - 2 - (1 H — bf^V 

— )ls-4--r;u) V9U^*rV)\>~\ -N- (t°'J$y>-4 



WO 2013/118854 363 PCT/JP2013/052985 

^iH3] tmm 1 1 

n&ikts 

^iH4] 3 

o 

^in 5] iitta; IIM; mm % tc 
WHii ; ; WHP$S14Mi ; ftmM ; 
tzteMffc1) ; m% ; &yk£tz!,mtolzM&tZ 

; #*iil ; ; MSB*! ; 
; mm ; 15 • ; |j|| ; ,&|$)|§ ; g&fc 
m; mm; ; nmm; sis; MaiM; iisfcttfg 

; wm>\m; ftm£tzte&&mtoizM&tzm 
; mm ; ; MS 

; it 
; itfemmm; WHP$SI4K^ 

m ; EXttii ; mmmm ; Miss; HIVHMH 
m ; AlDSr^MM ; USSiEifc; BiMm ; ; lb^I;£tcJ;£ 

; itsIWHii ; /&H1&&IS ; J15 KlUg-railS^ ; ^dUSTTa 
tomm&£tz&4Etomm&i%m; mm; rnmnt-m •, mm; M&Z 

; mmm; mmmm; iiij3iT^i#a; ±mmm; 
; $MIS ; II'l4#tt£IS'l4 

; mmmmm. ; issisMjf^iHb^; TA^A, ot^c, SB#TA, 
frA,s J$ATA,frA,£B#fg^ -rtcd3t-tS; & 

nz&&£tzte&li*%mRXf/Xte:$®5t2>tzto<D^$.m 1 3 tClE 
i6©E^II^o 

^16] #H4WHP$S fr b^t ̂ m^yhmRxf/^t^mt ̂ tzsb(Dm 
;£iI1 3 tClEi6©ll^lI^o 
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[1*^1117] -f K 'J I* 

;£iI1 3 tClEi^E^flJ^o 

mM$Rj$!t%]%:Mm:T£tc6b(Ds 1 1 2 0 l\"f tlfrtClEic© 

it^ S tc ti=t (D££S±fF# 3 tl £ ik(Ditm o 

[1*^1119] 8tC 

lEtScCD-f^fflo 

[1*^1120] $t®#H4WHP$S fr fe'MRZf/X&^BfjtZ) tcSb(DW 

mmVQXfc&mMmi 8tc=Ei6©^fflo 
[1*^1121] K 'J 

SIZBBMO&RO 
[1*^1122] 1*^111 frb 1 2(D^tMHzmm(Dit^^tc^t(Dmm±^tS 

tl'ijim^W^M^'aW^" ZiMfrft/u •?> /C#)©P$3?L 

[1*^1123] 2tC|Ei6©ii 

Mo 

[1*^1124] mimwt K-efe^i*^ii2 3 iz^momMo 
tmm 1 12 0iN-rti^tciEi6©^b^s/cti;e®^ii±i^^ 

K 'J ^A^i^UPlS^iJo 

[1*^1126] Pf?LS]^^^ffl"efe^I*^II2 5 tClEic©^- h 'J 7 *JUPlS$iJ 

o 

[1*^1127] PifLMhMl&bl K-efe^)I*^lI2 6 tClEic©^- h 'J 7 *JUPlS$iJ 

o 

[I*5f<II28] 1*^111 frb 1 2 0lN-rtl^tC|Ei6©^b^S/cti;e®^II±I^^ 

/io 

[i*^ii29] tmm 1 12 0iN-rti^tciEi6©^b^s/cti;e®^ii±i^^ 
ti £ £ £ £ £^ t z> T§E©£¥fr b MJR 3 ti £ tz tc 

&&t<D%BJkXf/X&:$W5tZ>l5fe ; 
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; tlM ; 
WHii ; ; WHP$S14Mi ; ftWM ; 
tzteMffc1) ; m% ; &yk£tz!,mtolz.M&tZ 

; #*iil ; ; MSB*! ; 
; mm ; 15 • ; |j|| ; ,&|$)|§ ; g&fc 
m; mm; ; nmm; sis; MaiM; iisfcttfg 

; wm>\m; tti^csmiciiTsi 
; mm ; 1&m>\^v 0 ; WHS13; 

#H4ttfIP$S^b4f2)i^J/c; lb 
; WHP$S14K^ 

m ; EXttii ; ; ittnSfclMfpfflll ; HIVHMH 

m ; AIDS^MM ; ; BiMm ; f#fg'l4ii ; it 
mfr ; itsIWHii ; /&H1&&IS ; J15 KlUg-railS^ ; ^dUSTTa 

; mm; rnmnt-m •, mm; MIES 
; mmm ; &mwm ; ilij3lTli#ii ; ±H;iii ; 

; W<km ; ftaiH ; II'l4#tt£IS'l4 
; mmmmm. ; issisMjf^iHb^; TA^A, ot^c, SB#TA, 

frA,s ^SAT^^^S« -rtcd3t-tS; & 

[I*5f<II30] 1*^111 1 2 0lN-rtl^tC|Ei60^b^S/cti;e®^II±I^^ 

ti£ik£z> C £ £4$S&£ "T £MJSfittWIlPtS ^ £"f£m& 

[i*^ii3i] it^ii 1 1 20iN-rti^tciEi6©^b^s/cti;e®^ii±i^^ 
K 'J 


