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7-3-^,/U) — 2 — ^ J~)U — 1 , 3-^>7^**7-^-5 -

K\ 

2 — [t rans—4— ^JUT7 $ ^ P'vdr'v'JU] — N— [ (4 

, 6-V^^-)U-2-t*V~ 1 , 2-i/5t:KPeiJ^>-3-<^) 

JU] -2, A-V*1-)\s-\, 3-^>7^**7->/U-5 
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K\ 

2 — [t rans—4— {V ̂  ̂ -)\/T $ J ) P^dr'vJU] — N— [ (4 

, 6-V^^-)\y~ 2-**V- 1 , 2-^t: KPH°'J^>-3--f,/U) ^ 

JU] -7-x^JU-2, 4 — J~)\/— 1 , 35 -

K 

[0017] (9) ( 1 ) Jbm (8) 

[0018] (1 0) (1) J^m (8) 

E z H 1 ewsfciiEz H 2mm^mm 
Mo 

[0019] (in (1) jim (8) o^tnti^ 
EZHI ewsfciiEz H 2ggfnsi££ 

lit £ o £ (c <fc y £ o «h A<-e $ sffisiro^Slo 

[0020] (1 2) (1) 75^ (8) ©IN-fftrfM 

[0021] (13) JM^\ U >/^Sfis 7^hW KffiSl, fill, fffiUffi, IDS, fulill 

US. * Mils. £fcttJFFIlilS"C£>£, (12) ©JrCffiSlSlo 

[0022] (14) ( 1 ) nm (8) ©IN-fn^l 

EZHI e«ttjf/ifciiEZH20Mi 

*O ti&jS.yM(DynWi$}o 

[0023] (1 5) (1) nm (8) ©IN-fn^l 

EZH 1 ££Xfi/-£tcl*E Z H 2lZ&mtf 

[0024] (16) (1) nm (8) ©IN-fn^l II(C|ES©^^t/c(i^(Z)^iI± 

SWI/SN F*t^Mc^a^#£-t£!fi 

^©/p^^Oo 
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[0025] fttlfcE ZH 1 

ifcttEZH2;gMu mmmmttmuzo lot *%mmt&wa 

K-f Kffi-lSx eMs R^Sv jiuitflS^ ^0H#Si% fPJftsliSis %fc\%/\13 

1 E Z H 2 £: ISS t" •?> C <h (C J: U >cf!SSir £> CL & Jfi^S 

[0026] ^0^(Cfcs^T. r/\p^f>Jl^j 

x i; /c 3 ̂  rP T" & 0 

[0027] rc^CeZ^^^Sj (i. se^l 75S 6®CDi£$!3: 

tcttfim&7)U*)\,&%:WMtZ>o x^;ugN 7°Ptl0;i/ 

gs -f V 7°P 7^;i/S, -fV7'>JUS, sec-^fJl/S, ter 

t-7'>;uS, -f v^v^^Ss 2 

y^ju&s 1-X^JU^P t:°>/uSs i;fc&4 

- ^Ji/^ y bti&o 

[0028] rCg-Ce^OPTjUdrjUSj (£, -><7 P 7°P fc°;US. 

y^P^>iHs p^V-^JUSs Sfcl^>^PAJpi/^iT^i)o 

rc1~Ce77-'UP*v3£j tt, ilB^CT-CeT7^*^ 

gfr^#J$£ft3C1~C67>'UP^>S£:ttD*-r£o $Jx.t£\ y K*^>Ss 

n-7°P#*^>Ss -fV7°P#*:>S, 7°K*^>S, -f V7> 

sec-7"h*^>Ss te rt-7h^>l> -f V 

) U * * x> tt:IF A* ̂  If <b tl £ o 

[0029] rc 1~C67>)U*>lU^>'U/K--'Uaj &, HSOilBC!-

C6-F)\,*)\,&ftl3J\,7it-)\,&iZW8lLtc&%MftT2>o 0Ufcf, Tiz^JU& 

. jL^jutuutf-JisS;. 7°P b0;i/^;i/#-;bS, t/ctt-f V7°P kfiitDift 
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[0030] rCT-CeZ^^rUVSj (is 1 {®0±IEC , ~C 67)1 

*JUg#2ffi©S&g(C&c>;/cg£El!jkt"£o X^U 

>S, 7°P ^tl^o 

[0031] *;pgB.mc£^T, r^dri/CT-CeZv'UdrUVSj (is 1 {®©±§EC ! ~C 

1 {®©*^>S(CTS^£tl/cS£SD^1~£o 0!l*.(& ** 

£>tl£0 **^>S(iR2(ci£ 

• t •So 

[0032] *fgBJ^c£lNT. rc2~C67;U^"-;USj (i. ^lt 2 75^ 6{®©Sit 

0!l*.(& 71UUS, 1-

7°P/^—JUS, 'fV^P^zjl/S, 21 -7°P^x,/Ug% 2-p< 

2-7°P^x,/Ug% 1 -7^->/US, 2-7^->/US, 3-7^->/U 

S, 1 -^>7^-JUSs 1 -/sdr-tz-jUS% 1, 3-^dpHt^X-JUg, ^ 

tc.lt 1 , 5 £>tl£o 

[0033] *fgBJ^c£lNT. rc2~C67JU*-JUSj (i. ^lt 2 75^ 6TOSit 

t/c(i^ll7>'U*->'US;&ED^'r^o 0!l*.(£. x^xjUg, 1 — 7°P tf— 

jUSs 2-7°P t°->/US, 1 -7'>x,/Ug% 2-7~>->'US, 3-7^-^ 

Ss 1 -x^-JU-2-7°p t°->/US, 1 2-7°p 1 

1 -/sdr^-jUS, 1, 3>-r>/US, £/c(i 

1, 5>-r^ti^o 

[0034] rci~C67>'UP*i>C1~C67>'U*>'USj (is Hi© 

±IBC1~C67>'UP*^S^±IEC1~C67>'U*>'US(CS^L/cS^SD*'r 

£o 0!J;L(& P< h^r^^US, Xh^r^^US, 

-f 7 7°P#*i>P<51>'USs ;>< h^X^JUS, X h dp^X^JUS, 7°P#* 

S/X^JUSs t/c(i-f 7 7°P#*i>x51>'US^^^(f ̂ tl^o 

[0035] ^B^(Cfc^NT, rCT-CeZJU^UTJU^xjUgj (i% ^@©±150^ 

0!l*.(& 
7is-)l&, x^JUTJU^xjUg, 7°P fJUTJU^xjUg, t/c(i-f 77°P tf 
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[0036] risC J C ! ~ C 6 

2 {®0±IEC ! ~ C 6 T)\s*)\s^ifT $ J S(CS^ LfcStf\ ±IBC , ~ C 6 ~F 

JU*JUglCS&Ufcg£El!*'f £o MTLISS V* )\S7 J * )\/S, V* 

f^7$yxf^Ss ^ 7°P kMUg#tf#tf£>ft£0 

[0037] rC3~C6:>^ PZJU^-JUSJ (is :>^P7°P^-,IU 

S, i/^P^-^US, i>^P^>^-jUSs t.tcl&*s<7 P^*-fe—JUg*e 

<fo%>0 

[0038] ^emc^T. its 

IzM&tizmtt-SteSmbLi&GrnfDm&cDjgmWifc'&yiifrb&frtiZ 
&%WMtZ>o 7'JJUg, tfP'JJUg, ^dr+fVy^U 
Ss -< vt^v-v^ ;ugs ^zvy^uSs -f v^yyjug, -f^yyyju 
&s >»ugs KUZ^-^USS tr^vyju 
Ss t:°U vJUS, vJUS, t:°U $ v-JUSs £tzttt:°U ̂ v-JUS^^' 

e>^0 

[0039] tea INT. rflgflS^^^gJ tt. SCDJiricJI? ̂ fUJ^C 1 Jb 
m2®(Dm.mws^. i 
izm&tizm?*^te3 m.7bm6 m.<D&&<Ds 

iz&%mmt2>o mti\ yv^v-^ 
g% ^-JUS, **-tz^~JUS, ^x^-JUg, T^h^t: 

KP7 7 —-'Ugs tfPU9-Jl/g, fh7kh*Pf^7i-Jl/gx 7^h^n 

KPtf^— JUS, •x h "7 t KP51* t:0;7—JUg% ^EJUTJN'J 

yg, u -jug, u ^-,/ug^w e>ns0 

[0040] *fgBJ^C£lNT, 

SSJ &. 1 jbm2®(Dm.m^s mmm?. & 

nz&zmmtzo mti\ 
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—J\y^ -f l> —J\yV t: K • tf • 'J Jl&s 5/'th'P77 -Jl&s V t: K 

• 51*7x-jUS% V t: K • t:°^ —JV&s T h7t h'Ptf'J t/c 

[0041] rkT*>£PC5~C8*>£P ̂ JU^JUSJ 2 -D(D^^ 

• 7)\,*)m tf 2 L T IN 

SS?:Iit5o tT*>£P [1. 1. 1] ^y^)\/&s ¥is0u [ 

2. 1. 0] ^V^JUg, kT*>£P [2. 1. 1 ] ^S/JUg, y^u^-

JUg, [2. 2. 2] 

[0042] tea INT. r^tfPSSj ±iBfl&K^mSS^±iBC3~C6 

*>£p ^ 1 LTlp-n Ls ^©ffelNjbNj&^^IJCcfco 

• [3. 3] ^7°^-JUS, t/c&Z+fX tfp [3. 3] ^7°^-JUSiF^ 

e>^0 

[0043] ^^ICislNT, TSI^lJ M4Sfi^I(C^^tlT£>£>^£ffl§I(Z)jra£ 

"a^K $yx.tc£\ ^DJU'^y ^Sfi, £L ^"atjNo 

tc-^N-ni r^j 

[0044] ^B^tcaiNT, rEZH1iBJ:tJ«/Sfc(iEZH2BigttJ tit E 

Z H 1 fiWSfcliEZ H 2tf^-T£. t7h>H3©2 7#g©'J 

(Cp< ^ug£$AT §Si;gtt©c £ fefcifcrSo 

[0045] ^B^tcaiNT, TE Z H 1 £ <fc / 3; fc E Z H 2 ©fgI!©/LjiJ £ 

, EZHI W&n&£Xfi/-£tc&E Z H 2 gaftCDfgSEfitf, 

^©/Lji^SliRteji. gaft©#a?#Pfrk gaft©£:^b©ft±fc^cj;y 

±HJP LTl/N|)iI(h tkW.vfc't'50 

[0046] ^B^tcaiNT, TE Z H 1 &&Xf/-£tc&E Z H 2 £ J 

£tes EZH 1 fccfctf/gifcttE Z H 2(Dl&mm£>£X?/-£tcte7$ 7 It 

EZH2©64 1 #@0f 

n->ys 6 7 7#@077-X 6 8 7S@077->©ftliIS (Y6 

4 1 F, Y641INU Y641S, Y641H, Y641C, A677G, 
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A 6 8 7 V) 

[0047] rsw I/s N tlts PRC2(C)ltU^ 

sw i /s 

AT Pfc&mzZtly*V-A<Dm]k$:g.ik$1*:> DNA® 

$E¥S isTi^o 

[0048] ^Sg^lC^T, rsw I/S N Fmsmzmmiffefct& 1 tit, SW 
l/SN K^SlB^&cfcTf/S/c&T7^ y 

iti3?y m ̂  -r &£ so* T £ o SWI/SNF ig^ CD ̂  
miz^x^mtm.o^mtf%wbux^^>o *)•-?=>.-? K©-O 
t$)§SNF5 A o 7 y KM KfflSlA^ ̂  tlT U Z>0 

[0049] &fC% — WtzZ ( I ) ©M&:§S^S^O^T!&Bj3't£>o 

[0050] R Ht. tmizit, /\P^JUS, X^JUSS *>^p 

7°P fc°JUS, £-JUSs 7i?f U>S, 7x-JUS% S/^7 p/v*iz-;i/g, 

V\i KPtf^-JUS^ S/clif7V"lJJl'St^So ^HJI? 

N i£/c(i.X-31JUST£fo'i>o 

[0051] v&% o <fcy»istc(i. 

[0052] R2{i, tzmzlts "tM-WkiLlZ, N-X^JU- fc^'j y'JJl, 

Ss N-x^u^u^-JU-tf^'j^'J JUS, 

Plf^-JUS, ^JUT7^ JP^*:>JUSs y-$/£P 

^s*->;uSs Sfcttx^ju (p<^JU) T7^ y-^P^^>JUST&£0 

[0053] RHt, fcmizit, p<^JUST£>£0 

[0054] V, R2N £^R3©M4ifi<^;b1+fiN V^\ R2tf, 

5 y - i/JUST&U, R3fr\ *^JUg-?£>£o 

[0055] R4&x ^/ctt^JUST&^o 

[0056] R 5 (£, P<^JUSs x^JUS^ Stclt* K^>ST&£0 

[0057] R6«, JUSTS)-So 

[0058] (I) Tit£ti£4b£r». p/rM(c<£y[lli^ct^$ft£ 
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mmt ^%mco-^ en -e^ti^b^ti 
its z>m-£iz.tem.tjRfcs^i±z>z£iz£i>jmzTz>z£t< 

•e^^o 

[0059] ±^St4S(CS"^< ikt L"Ois 7 v IbTK^StHL iHItilL ^bTK 

^StUL a ^ IbTK^Iti^© <£ 9 &/\ • 4* WbTK^StHL flBStHL 

. mkt&* •, * $ >7ju*>iu^ K U 7^* • ;* ^ > 

% p - -JU7JU 

Sli, yA/cTStHL 77-Jl/SIS, =i/\^It±^s 

iii ; £<£tJ\ VJisyiks 'Ji?>iks tA-^yiks 9 

ibti&o 

[0060] *fgB£©-Jjg5£ (I) Til£tl^bl^t)£fe&^©^£s ^Sl^cKtSL 

fey, £fe&. naenufey<h(c<*:y, 7j<#?£ixy&A,-c. 
tt£Z>mtilffo y , t © <£ 9 &7.Kffl t) t ̂ B^©iUIZ£ tl£o 

[0061] *fgBj!©-jig5s (i) 

fey, Sfett, Mi^Lfey tZ>Z.t (Ci;y, fc^WI^PMU 
<h tz & y, ^ 9 ti t *fgB£©iz$ n&0 

[0062] tfe. *fgB£tt% 

<ty*fgBi©iiMi©^Mtj)^M d) ic^&sn^bi^ti 

. Sffiftlc^b. MTUS LT^b^ (1) IZM 

CD ic^b 

[0063] ±§E7°P S*7 v> </£ LT(i. Ib^rt) (1) (C7$ 7ICtt 

, ^©7$ yS^z^Mb. ZJU^Mb. U >iHb£tife^t) 

^©7$ylfr'i-fP+fy-fJMbs z^-JMbs y 

^bs (52-**7- 1 , 3 —y>*7 U> —4 ->NU) p< h* 
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bs T t: KP7^-JMbs t°P U t°/<p-T 

t e r t - 7>JMb£ tl/clb^rtl^"e£>£) 

4b^t) (1) ^©7KItS^7^> 

JMbs ZJU^Mbs U >It^bs ^Itlb^ti/clb^i -t©7KI£S 

^Z-tz^JMbs /^/u$ S'NMb* 7°p/^y-TJU^bs t°/<p-fJMbs — 

JMb. 7-7'jjMb. z^-ju^bs y^JU^u^-JMb^ti/c 

lb^t)^-e£>£0 ) £>ti&0 t/c, ib^ti (i) 

^©^JU^^S^XT^Mbs 7$ KMb^tl/clb^t) 

(0!l*.l& -^©^JU/Kdr^S^X^U XX^JUjbs 7X-JU XT^JMb 

, xx^ju^bs y xx^ju^bs tf 

A'P-r ^JU x^^JUjbs X hdr^JU#—JU^dp^x^U x 

T^JMb. MbXtt^JU^S Mb£ftfc<b^ti#-C£>£o ) 

<Q tl'So 

[0064] ^0^©jb^©7°P \t?v<fl£'MU(Dj5mz.l:-iTik^ (1) ±xbWk 

^itZ>Z.t1fX^Z>o t/c, ^0^©jb^©7°P JAJII»/£1 

9 9 0^fiJ rE^pnp©^^J f§7#^f£f+1 6 31-1 9 8M(C|E®^tl 

[0065] *fgB£©-Jjg5£ ( I ) 

[0066] *%m(D4k^lz.&^T&. znb®mi&fa&£X?ztib(Dmi&fa(DM'g 
©2$, IPt>—( I ) -e^£tlT^£o f^T, *3§B,B& 

o ti e> ©sf£{*£ <£ tf o U b ©sf£{*©fiES© tU^©;Fb^t) £ t 1" ̂ <T 

&(DXfoZ> o 

[0067] *fgB£©<b^tltt. d©<fc9^b^tl?:^-ri>Jl?© 1 i^-ttC. Jl?|f| 

fe{*©#5^tu^t#^u#&0 n?itifete£UT&. m?m (2H 
) , h U^A (3H) , a^m-125 (12 5 I ) X&j^H-14 (14C) 

tfmibt150 t/c, fulE'fb-n^tis flUtf. h'J^A (3 H) , a^fH-

125 (125 I ) Xttj^ffi-14 (14C) 
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*%m(Dmmz.&^^tiZ)&(Dttz>o 

[0068] *fgBm, EZH1fcJ:t;/t/c(iEZH 2 MTL 

&s swy 1 ~ 3 co^mz£ y mfeRTfi-efe&0 

Rrfg-e^^o 

g.tcs in V i V o ^H^tCjfi^ffltN^>tLi>li5ilRi 

SISH/SiNTijp|/^'2) ti <h$• 5o $yx.wt\ is.i^0y 5 ~ 8 (Z)^)i(cy 

jiy^Ritg-efe^o 

[0069] u>ASfi 

s 7^K^f KffiJi, Sifll^ fifths m'Bs fuiLfl§^ *0§^ f|3#0. £tc 

EZH1fcsJ:tfyS/c(iEZH2(t ^©±t?it. UTIN£ d 

*#gBJ§<zHfc-£J$itt% EZH1fesJ;t;/Sfcli 

E Z H 2(Dm%wO^M1?frbtlhm%s &&Xf/$.tc&. E Z H 1 £J:tf 

/SfcliEZ H 2 £^tf#£T£ffi&lcmN£ IU0 

EZH 1 £<fctf/3;/cttE Z H 2©fg^fi©;ftiijb^e>ft£ffi#^i, full 

BIL ?LMs is Bs wMs i?s Ws mmtuzBn^>mmmwbux^ha 

[0070] EZH1£J:^/tfcttEZH 2 CDfgSEfitf/bJi LTIN£ BM<DWL 

(m&\ una.. £&#£<£ y $150 ©^fflEZH 1 £ xf/ ^ tc (i 

EZH2fflli||^ ^17^ y-Ju V k EL ISA, y+f>7°Pyh 

. £1PCR, DNAf^gM^i^ll^ci^ 

INT fills t" & o «h tf-c $ £o 

[0071] E Z H 1 £<fctf/3i;/cttE Z H 2lC^tf#£f £jf)Ntt, /fVADNA© 

£!J§K£ d <h IZ <fc y fiiggt" £ ̂  $ £o 
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[0072] SW I /SN £ 

<D+l-yn.-v RC 2«fg/uiLT^ 

z>z.ttis xmsmt& 
Z.£tfX%%>0 

[0073] SWI/SN F ftfcTZfrtes f J A D N A ©j^Slfl?U£ 

!!'<£ £ £ ic<fc y £fiis§fzzttf-zzzo 

[0074] SWI/SN LTtis Ht7"zL->> h©-

otSiSSN F 5 K-T KSfi^I^P 

[0075] mm 

BRM 

ys tr*$x trcffisiteircft* ^©fferotrcffisisy^A^if£>ft 

^ o 

[0076] cfcy^ftftjlC* hPi/xVTX^-

K\ tOP^'iVV^-h'N - **:> Kt L <P^A^JU#© 

j^U^Mb&k 2JJU<K=I > t L < U j^U^Mb&l 

% ^Pt7>z h-JUt L < S—K 

SWU^JMbftk PAT^X "tzAT^X -A7f>/\^ 

KP^P7-f K\ 7> h U7° hx/i>>. ^ P P V hi/Vt. L < tt7-A7f> 

#©- hpvcyxjiy^ys kxnt-r >7°PTJU 

7 7 £>ft£0 

[0077] LT^ 6-p<JU^70h70|J X 6 

L< y^>>^©70u 7ju*pr>^>,ik 

7—Jk ^#7—JU • ^^Jk ^J^7"Jk K*s>7Jl/'J$/X ~?n<7 

X0]) vX e>tKliiyy^ e>^0 ti°"J $ Vy\m]^mt 

* h hu+t- K fc L < tt h U p< hu+t- h^©|gItft!ll^/L£y^W 

<Q tl&o 

[0078] JrCffiSl'tttrL^M^: LT(i. hx^>>(k 7°U*x^f:>> 

% ^7°P^M:>X y^yjutrs/x Z^JU^X K*7jutr*>x tf 
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THP-7K'J77^i/X 4 ' - x tf K* VJU kT*> > fc L < 

>A 3 Sfc«:7^f>'7'fi/yD 

[0079] J/CSfi^tMtt)J^<h LT^ e>^v>s ev^/'jXfytK 

P-r KII. K-tr^*-tr 

gifcttx hKt L < K#0X tr^ K7 -f 

P btl£o 

[0080] B R M <h LT(is Sfij*±l5EH^ £fctt'T > K* ̂  *> 

btl&o 

/isJl/^y £ LTtis t: KPPJl/fV*>, 

7°UK-X/PX 7°U K —VP X 7°^7>7^PX h'J7A 

^ypx hPX tVh'PPX ^jypx /IxT^xX hP — 

Jk if-JUX7> Jk £ PJU^yV h*P4rs>yP^7, 

f £>tl£0 

[0081] tr*$:/£ u-ctt, fly*.#, 

^ o 

[0082] LT(i. h7^'VX7^ U7*i>^7\ -fe 

')/**> "77\ 7XV7\ TV777\ ^AvXvX 07'J^y77" 

, ^xnt-r ̂ f-7\ >f7-rf-^ xjup^-x 7,-^-y\ =PJ^ 

~y\ t/c(iv^7x-7^A^fb tl £ 0 

[0083] ^©fferotrCffiSlSI^: UTtt, ^JkK^fX * 

*HtU7°^51>. n^^>7iX ^>7°hfi>>. -<**7 7$ S\ :>^ 

P**7 7$S\ ^^777>, L-7X/^*^---tr\ Z-tr^hX *> 
x/7<^x t? *>/<=—Jk 7°p^>/u/<iy>. t°#7"p^x 

T^fX t:KPJr^CU7, 

tl&o 

[0084] 
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s ¥L&k Ms (jftSI) £/C&>EM 

(HMF»3. impi. (sn&^) m 
iz^z^mnflL^tfrn-fbtiZo ztibcommmz. nfeizvt^T^miz 
mmi. mmy. >#>m m*iji£y. mmm. p-

[0085] Jl{*<hLT, MPL^S ?UI. fiM. Mt1~ K U 

-^A, yjup-x, j*n, ^>7°:A ;b*ux ^n-feju 
P-X, ^--rit^©Eff^y ; 7j<s x^y-jk 7°pAy-,ik li'P^, 

yjUP-7^ x>7°>;^ -t 

jt^JlsizJlsU-Xs 'jyMti'JOAs tf'J kTxjutfP >J K>iF© 

h U ^A, ^$^>3*;, &z 

It7j<^^-K U ^ A, A, U>VJUlf^>J^Jl&I£ 

xx^Jk ^ 0 <J JlsffiMi- K U 0 A, 7T 7U >11^7 yj-tz U K\ x>7° 

X ¥Ut#0jiJg£y; fifls 7T7'JX ;b;b*/<^-, 7j<m»)i^(Z)li 

mmm; m^myy^-OAmfs ^ov^mki- K U ^A^^PM^JI 
^y ; 9'Jiz U X ^>70>^(Z)^;S^y ; x>7°X ?UIs U X 'Oh 

K. mt-'fMmamBffl; mmtJi'ts 7>TT'jy&&s mm. 
^ tfij jL^uyW £fc% 

!&mzi&i;m%<Dffl&&Mistc&ffls 0n*.i£M&&s a^ry&s&s wfe 
&§&. 7 ̂ JUAP-f 1 

o 

[0086] My^LTtfflt^il^ SRWtLTs ^UP-X, ?UI. 
^>7°x mtW-Wfe. ;b*ux $Ji>ft§(DmMM; 

P*A3£, -tf^fx x*y-ju#©^£y; 7<j-?ys ^ 

Z ttfVZ Z0 

[0087] ^y<h UWt LTo©:frl?Tl«^n©t(Z)£jA<{£ 

f^yiii'tN'jxf uvyijp-Jk imMzJUP-Jk 
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o 

[0088] mmtLtiltst§£\ ?L^yt/c&mm#\tLT&mtzz-t 

ztibfc&Js ?L&]£fclZM}&&]<D$ll£lzH^&®MlZ% 

% x^y — Jk 7°P =1—JUs X h*Mb-f V7T7 U JUZJUP — 

Jk ^u^Mb-r77^7 luuzjup-jk ^'j^s/x^yvjut:* 
VSaS&ItxXxJUI^^tfe»^o &fc\ £©*§•&, 

t" £CDlC?5#&fiCD£^ yjup-xt/ctiyu -fe U y&MffltplZ-aAT^ 

rt>j:<s MM. iyi4b£y^£#A,wTt<UN 

o 

[0089] gfc% ±BE®mMizte, i&gizjfccrs wns aiis 

ttR*£y#£^#>£ Etc, l&(DmMnn$:<3l£>Z>Zt1bT:-^Z>0 

MRZtiZtf* MM. 5 JbM. 1 0 SM%S fc?£L<&17^ 

3 0fim%#fro 

[0090] OMKtk JftlcAF^) 0®*, ^§(ci:ys&£^ 

. maflL^fDm-SlZlt, 1 Bfcfcy, ±Pg^:lT2 000mg (fc?£L<& 

1 0 0 m g ) Xh1)-. ~FPfi<h LTO. 1 m g (£?;£ L < & 1 m g % £ <Q(C£? 

SL<(i1 Omg) £j5£A(C>tfLT. 1 B ^ y 1 Tb^. 6 CZ&5-

fIA\ 

[0091] miktiki 

)Xlz, —( I ) $%mt& 

o *f£w<D4t'&mm*<Dmi£mzi:<')mi£Tz>zttf-i*%s 

&-0yT& y. *fgB£& c: n e> icPS:^ u Tn*^ s -c&&^0 

[0092] (I) 
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[0093] WiS 

u LTm^t 
ZZ£tf-el*Z> o LTtis TORGANIC FUN 

CTIONAL GROUP PREPARATIONS] ,^2US, AC 

ADEMIC PRESS, INC., 1989^ TComprehen 

sive Organic TransformationsJ, VCH 

Publishers Inc., 19 8 9 ^^HClEU^ 

[0094] 

[0095] 7$yi, 7j<lts, 

isJl&WtffoVs "Ztlbommt L"Ois T. W. Green 

e & t/ P . G. Wuts H\ TProtect ive Groups 

in Organic Synthesis (M 4|fjju 2 0 0 6^) J (C|E 

WtfD&M&tffo&o 
[0096] im&xtem$gtmiz^miz$zik,Rimti:&tes it^m^otcdbom^ 

[0097] ^S^ilALTSJ^^To/cti, 
-mtss^P&s, $>2>wzpftm<Dmz^kt2>z£iz&i>), pfimcoi 
t# & Z. t. if-X $ & o 

[0098] t/c, fc^tlfiD^P ±IE{£tiS<h^]*mc, 
©!£Pi6b"e^(Z)S£>IAU 

it. 7$ KMbs J«s %M%lz£V'jk%l(Dl3fe%&mtZZ£ 

[0099] IXTlZit^^CDM^yj^Z-Dl^X^^^o fcfcU TIE<Dl5 

[0100] A- (a) A-IXgJCcfcy^tl (AO) £/\P^XbLT^ 
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IA1 tLtcmz, rfrlMb^tl (A 2 ) L (A-2I1 

) , ^e>tCA-3XgJC<fcy^tl (A 2) £jQ7K3H$LT^t) (A3) 

KMbLT^t) (A4) 

[>fb3] 

Method A-{a) 

[j£t^ R2, R\ R\ R\ R\ X 

(is ^ Tc^k7j\~§~o ] 

[0101] A- 1 Ii (/\pyWb£J&) : 

[0102] ( 1 ) ^ • • jb : 

^b^ti (AO) zmmib L< &mmm(D<7nn4m(Dfei±T. 

o. 5-24mmsmtzzt 

TMb^-ti (A 1) (x = ci) ^f^xjg-efey, ifSSictt, 0~6 0oc-e 

0. 5~1 20#F^#T£Cl£lCj;y?#e>ft£o L 

Ttt, 7j<s 7-tr h-h UJUs 

7- h7th*P77X MtxfJk jftgt y^PPp^X t/ctiotl'b© 

^ • •'fb^[J<h L"Ois 7JU7 UJU^P U K\ N-^p 

PT^^W^K (NCS) , btiZo £fcs sy^j^ 

TO£^]±£1±£/C<!S/)(C 1 ~ 2 ̂ mO p - T-V 
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[0103] (2) -fn'Eit: 

(AO) zmmib L< 
ixttMmcfciN-c. o. 5~2 4mr$mftt2>z£ 

TMb^tlAI (X = B r) 0~60°C-e0. 

5 ~ 1 2 0#F^#T£C:£lCj;y?#e>ft£o LT(i 

s 7h7kh'P77>, Mt 

x^Jk Mts S^PP^X 7°P 

LT(i. N — 7° P 1: Tv ^ > 'f $ K (NBS) , £> tl 

£c t/c, I!l£j$ti £}!?*.. L< tt®fyfi© 

[0104] A-2lg (^*-JMb£J&) : 

[0105] (1) >T : 

<b^ti (A 1) o. oi~o. smmmmm* 
"r<-y • Ufctf £>. 1 - 7 20# 

(A2) ^isig^y, ifistctt, o. 1 
— 0 . 3#fi©$M*S£ffllNT, 8 0- 1 2 OT^CTTM-> • 

s^-ejw3-2 40tr^flnftigssf&ot?f#btiZo zzxm 

if>% hJUxX btlZo MMMtLZ&s &&S 

fillts 'J>Ms P - hJUxVTJklOlt, t/c&^EV^E U P^--r h K 1 0^ 

tfmibti£0 

[0106] (2) : 

(M i n g Li e 

t. a I . , J. Org. Chem. , 73, 8658 — 8660 ( 

2 008) ) o Ib^t) (A 1 ) (CftLT. J5JZlZ^\^mm^s litl 

< d3<fct^0. 0 1-0. 3|i0RuMI^ 

m^Xs bm&ftTtzsvr. i ~2 4mr$mftTzzti*4k'&M (A2) 
£t#£i*M-e£>1'>u ifiStctt, o. oi~o. iii©RuMMi\t, 
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6 0-1 5 0°cct, 1 

z&t&tbTit* s<yMy, 

KJUXX *:>{sy^jf^ibti&o R uf&M£ L~0£ JUH 

;U^~7A (0) Ztlblzm.l£^tlZ>*>(DZlZtZ^0 £ 

tc.s 0. 0 1-0. fcjfafe 
(Dig IN T -t? 9 is ym^ iz a IN •x i z>zt tfz $ £ 
o LT&, h'J7i-M^7-f> 

, (2 -tT7x-JU) v- t e r t - 7 -f > (JohnPhos 

)s 2-^v^P^vJl^T.7 < y - 2' , 6' -V4 77°P#*:>£7 

xxJU (RuPhos) , 5— (i/—tert — 7°51JUAK7.7 -f >) — 1 ' 

, 3' , 5' - s 'j 71-ju- r H- [ 1, 4' ] trtr^v-;i/ (B i p 
p y P h o s) % btl&o R u (iS i g m a — 

Aldrich Co., Strem Chemicals lnc.ll 

[0107] A"3li (JQTK^?) : 

(A2) &s mm*. 
Xs ftiPTfc L< ttJDf&TlcaiN-c, 3-9 601^^1"( 

A3) ^-6 0°CT\ 3~4 8 0#F^f#f 

UTte, ^RfS^PlSU'&iNjg 

^-eS)tit^(cPS^^ti^i/N^\ y^y-Jk x^y-jk T^7kKP7 

*>** h*^>x^>% Zizh-h'jJk 

bti&0 T7^'J £ LT&s 7jc^-fb 'J As ?KMifci- ^ 'J 0AS fc&ikti 

'J ^ £tt30 

[0108] A-4Ii (7$ KfcjSjfc) : 

Ib^t) (A3) £, £jtsiz^m^mt^s U < &®§!]fi©>tfjfc-t 
Z>7$ ;^iPTt L< IZIimTlZ&^X 1 -2 40#P^i 
ntzztxib^m (A 4) ^;S~1 2 0°C 
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titers N, 
7$ K\ K\ VOuuyt^y, 1, 2-V<7UUJL$y 

% Onu-fc)lA, 7h7kh'P77>, 1, 2h*:>x^x 7-tr h 

xMJJk ^tc^Z.Ub(DW^^ifmibU^0 V*s<7 
(DCC) , l-x^JU-3- (37 7°P 

tMu) K (EDC i) , 1, 1' -2jju<Kxju$;-r syv-ju 
% t/c, 

o N-th'Pm^i/MU' (HOSu) % 1-tK 

n^ris^y V h U 7X/—JU (HOBt) , 1 - t KP*:>- 7 

KUZV-JU (HOAt) M(C h <J X yW 

7°P tfJUx^JU^^X TK 

$<b* U * A, ztcliymitt h U 

i± & ±& & 0 

[0109] A- (b) A- (a) tl/clb^l (A 4) CDR2t/c 

;&lzGm&tf ft fct (A 4 a ) (C, R2£/c 

&R3(c#tft&7$ yS©{£tiS«{£tiL/cti, ZJU^Mb. Z^JMb. 

TJU^-jMb^^T? Ib^t] (A 5) (A 

-511) o <b^tl©14ftlCj;oTtt. £l*M©JHlJ^£Atlif7lT. <b^tl 

(A 2) tcMUT$fetCA-5Xg?:^Tl\ f©itA-3ll (JPTK^HS) 

% A-4Ig (7$ MbJSJfc) £tT9 ZtbVZ&o 

Ut4] 

mmmArm 

1|deproteeti on 
A4a 

2}a!ky!aticm5 acylation, 
orsuffonyiatfen 

A-5 AS 
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R2s R\ R\ R\ R\ ±I3^«^|WI-"eS)('J. X 

(is 1 

[0110] A-5X3g 

[0111] (1) 7$yMri: 

[0112] (Boc®(Z)ii^) 

BocMtW^i (A 4 a) & 
ixiiflnf&TicfciN-co. 5-2 40^^if#-r^c<h-e77$>^t#^ 

Il-eft'-J, ifjgtctt, 0°C~^T\ 0. 5~ 1 2B$^it#'f5d£lCj; 
yf#e>*i£o itit 

— ;k x^y — jk jh7th'P77X i, 2-

h^i^x 1, 4-v**Ht>, MtxfJk $/£pp**X 1 

, 2-^ppi^x ^PP^JUA, 

•So It^LT^ J^St-P< *y-Jk i^St-1 , 4-*S#*y->% ikm-m 
lixf;k K 'J 7 JUX btiZo 

[0113] (Cb zS©|p) 

CbzS^t^l (A 4 a) 

T, ;^SPTt L< 7jcm#fflm"F-eO. 5 ~ 1 2BmmW 
jfiglCtt, ^~4 o°c(ca^T, TK 

iti^TTO. 5~60trP^i#-r^c«h-et#^ti^o 

UX(i\ ^9 y Jk x. 

# y — Jk rh7b KP77X 7.K, t 

S7UM^<^ LTW\ A — jrzMs — S# — 

Bs Sfc&iUbS&^jb^lf btiZo 

[0114] (2) 7*s)Mb. SfcttTJl/TKxJMb: 

[0115] CPJU*JMb) 

lit Kfc 
mPTfe U<(i»T(Cfc^NTs 0. 5~2 4B#^it#-t&C:£-C 
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it^ (A5) trmz&s O°C~6O°CT\ O. 5~I 

2mmm,wtzz.tzm>btiz>0 
7h7th'P77X 1 , 

7iz K— K 'J Jis VOuu^^ys 1, 2-^ppx^x 

OnnfoJlAs N, N9)1^)1 AT ^ K\ 

h'Jif^7$X yy 7 7°P tf;nf 

X vmt\ U 7As &mi- h U 7As 7kM.itti U 7 A 

s ^tc^YMiti- h U 7 A|©iMt^S;6^f <Qti&0 

t/c, litl 

<(iIii©MtS7^ftK, STUSI©#S"F. ^iPTfc 

L< 0. 5~2 40trP^i#-r^o^-et^^A5^t# 
ZZtrfZ^s ifjglCtt, 0 ~ 6 0 °CT\ 0. 5~12Hrii#niIi:t 
mbtiZo zz-eH^btiz®MtLr&s *£j&iz^%fev$>titfmzm 

/tJ-Jlss X^y-Jk Th7kh'P77>, 1, 2-V 

^ hdr^x^X ^7PPP<^X 1, 2-i/^PPX^>% 7PPtfUUA 

, tLtcteZ.Ub(DWtt;^ik^iZ>Z.£1?Z^s MTU^Ut LT(is ^TJ% 

MikfoOM1~ K U 7 As frMik K U 7-fe K U 7 A, ^/C&TK 

^b*7^:J- K U 7btlZo £fcs ±IBS7uS!lJ^^tC7X^#H^ 

TX/<^SyO A~i%Ms =? ^ — —v >r )ls ^/ctilt'fbfi#^© 

M7bm&%m^z>ztib RTtg-e&£o 
[0116] CP^XMb) 

±§E«!S(C<£yt#£>tl/c7$>£. J^S#ST. 

lit L < • ij Kt L < 

)££PTt L< ttflPffFlCfclNTO. 5 ~ 2 4 0#F^#f£ d 

4b^t) (A 5) ifjgtctt, 0~6 0°CT\ 0. 5~60t 

^ig#-r£c:£"c?#e>ft£o 
T t: KP77X 1, 2-^h*:> 

x^X 7t h-h'JJk ^ppy^x 1, 2-y^PPi^X 7P 
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nfoJlA, ik&t LT(i h 'J 

7 7°P m&tiV 

OA, 7YM.it t) U OA, ^tc^YMiti- h U 0A#©MI 

bti&o 

[0117] (7JU*-Jlit) 

±§EJ&{^C<fcy?#e>ftfc;p$:/£, Ik&fefcTs 

L < &MMw(Dttj&t&*)\sfr-)\s<7 • 'J Kt L < &7JU*>Itif7.K 

^iPTfc L< ttMmcfclNTO. 5-2 4 £ £ <h 

TMb^tlA 5 ^fSXig-efey, $?SglCtt, 0~6 0°CT\ 0. 5~60tr^ 

*t#-t£o<h-et#£>ti£o UTtt. 

x t KP7^X 1, 2-y^h *:>! 

7-fe K— h U Jk S^PP^X 1, 2-y^PPi^X ^ P P 

*JUA, J^S^LTtihUx 

9)17 Htc\Z*J4 7 7°P j^It;b U 7 

A, h U 0 A, 7YMitti*)0A, ^tc^YMiti- h U 7 Af0lK 

[0118] A- (c) )£&, A- (a) ;£(C£^T^rtltcit^^J] (A 4) CDR2t/c 

&R3(C#£ft£;bJU#-JUS(C{£tiS {>T$-)Vm t>ift-t±.tZ>itt>yj) (A 

4 b) iZs R2t/c(iR3(C#ttl^^>'U#->'US(Z){^aS (^-JUS) £ 

S5i§iL, J itm^o Z.tlZj:Vit£ 

t) (A 6) £S^a-t£;fr)£-e£>£o <b^ti©14ftlc:J;c>Ttt, ^HOJillJ^ 

£Atllf;iT, ^bl^t) (A 2) (C^LT^CA- 6lg£?rl\ ^©tiTA 

-3X1 (JP7K:fr$?) s A — 4III (7$ MbJSJfc) 
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[<b5] 

Method A-|e| 

1} deprotection 
A4b • 

2} amination for 
aldeiif des or ketones 

A-6 

R 2s R\ R\ R\ R 6S d3<fct^V^ ±§E^£|t|--C£>y. X 

(is ^ Tc(i^k7j\~§~o ] 

[0119] A-6X1 

[0120] (1) (A 4 b) £]& 

^iPTtUOiMTF 

(cfc^Nxo. 5 ~4 8 0#^#t"£££Taju#xjMb£-$i£f#£xg-c£> 
y. O~6O°CT\ o. 5-24 0trP^i#'r^o^-et#^ti^o 

LTtis 

x^y-jk Th7kh'P77>, i, 2-

^ 1, 4-^**Ht>% 7-tr h- h lUk £fc&Ztlb<D 

mt LT&, m%-
1, 4-*s**y->% Mt P-K 

jisjiyxjisfcyIt, t/c(ip- hAJiyXA^sym^0'J s^-0 b 

tl&o 

[0121] (2) ±iExi-et#^ti/c^;u#xju^^^. m 

it u< * ntu< te2U7$yi)n7Ls MTU^O 

. L<o. 5-240trP^i#-r^o^-et^ 
t) (A 6) £?#£X5g-e&y, ifjgtctt, 0 — 6 0°CT\ 0. 5-1 2 0#F^ 

iS#"r£C:£"C?#e>ft£o LT(i, 

^y-Jk x^y-jk jh7th*P77 
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X l, 2VOuu^^y, 1, 2-VOuuJL^y 

% ^PP^JUA, MTU^L 

T&* 7K U ^ A, 7.K^b K U 7"fe K U 

^A, ^fc&7K^b*r>^:J-h U ^ A|#^f £>tl£0 £.fcs ±§B3S7c$!lJ*l 

^(C7j<^#HI^TTv'\^'>?r>A — j%Ms — — v'Dls &tc 

[0122] A- (d) )£&, A- (a) ;£(C£^T^rtl/clb^l (A 2) (DR2^(D 

£ KPdr^StC^aS^S'r^jb^ (A 2 a' ) (C, R2^©HKP*i> 

So^tSS^J^tSU t: KP*i>S© K 'J 7Ata/^yxA^-A4t,^ 

s M<S&£lfclztl:''JS&&&&AT&Jj%V$>&o S&S©$AmicA-

8X1 S A-9X1 (7$ KMb) £?rl\ 4b^t) (A 

9) &M£TZZttfV$Z0 R2rplZ&m$tlfc7$ S&tf$>Zl§'£l&s A 

- (b) %tmmZ7$S&(DI8t&mtM<7J1/*JMt,s 7*>Mt. 7JU* 

Utei 
Method Af(d) 

1J deprotection 
A2a' 

2) trifiuoromethanasulfonyiatiori 
of hydroxy groups 
3) substitution of -OTf groups 

A>7' 

hydrolysis 
(XQH 

A-8 

HH2O 
coupling reagent 

A® 

JL-NH 
.NH O 

P R2 

1) deprotection 

2) alkyiation, acylatiori, 
orsulfonylation 

A-10 
m — A10 

[j£t^ R2, R3% R\ R\ R\ fccfctfVtt, ±IE^««h^l--eS)l'J, X 

(is ^ /c (i^k7T^~§~o ] 

[0123] A-7X1 
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[0124] (1 ) t: 

(Th7bKPb7-^ (THP) i, *****>/• 

9JI&S * h^ri>X #©*§£•) 

±§E{£tSSTl£tS£ftfct KP^>S£#kMb^t) (A 2 a' ) 

. )££PTt L< ttMfFlCfclNTO. 5-4 8 

m^%Wt^Z.tZ7)V^-Mt^^:%^TMZh['), ifjgtCtt, 0-6 

O°CT\ o. 5-2 40t^if#'r^o^-et#^ti^o 

Jk x^y-Jk 7h7tKP77X 1, 2h^x^X 1, 4 

-^^r+fX 7-tr h- h UJk 7j<s 

tfTS. I£<hLT&. Mt 1 , 4-y> 

^X i^It-ftltxfJk itlt, p - hJUxVTJklxVlt, t/c&p-h 

) U x > X) U * > It tf1J *>* X o AI m tf b tl Z o 
[0125] (^> lUUS©*!^) 

^lUUST^tS^tl/ct: KP^>S£#tMb^t) (A 2 a' ) 

L < lUMblSH^ffl^T, ^iPTfc L < ttflDffFlcfc 

iNT o. 5-48mmmwt& z t-Mt^^n^TMzhy. 
ifigictt, o — 6o°CT\ o. 5-24mmmntz>ztTjmbnz>o zz 

LTtis 

^y-Jk x^y-Jk 7h7tKP77X 1, 2-^h^r 

*>x*x 1, 4-^dpHtX ZthxhlUk 7-KS t/c(ioti^©;Fb^ 

!&:> U JMblSil<h LT(is Itt L < (if h ̂  7> 

^7>:E-^A7P'J K (TBAF) % 7>ytti, tfc&7 vttlltfU 

vymtfmibu^o it^LTti. j£i£-^y-Jk J^lt-
1, 4— illlt-l'EltxfJk Mts p - hJUxVTJklxVlts 

RTfi-efe^o 

[0126] (2) ±§EIl(C<£yt#^ftfc7JUP-JMb^t]£. 
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)££PTt L< ttMmcfclNTO. 5-4 8mmm,WtZZ.tZ 
h <J ifiStctt, 

— 20°C~^)Mt\ 0. 5~2 40#^i£#"f£££"?*#£ft£o 

jh7 

tFP77X 1, 2-$/p< S=£*>x£X 1, 4-^dp^X 7-trhx 

h UJk VVunt^y, 1, 2-y^ppx^x ^PPfrill*. £.tc& 

& Z s K U 7 )\,X P * $ >7>)\,fc=MkU 

£££UTtt, ^yyjistntfyzjis&y&Mfryu, K 'J 7Ata/^yx 

JlsfcyMtn U K\ £fc&N-7xzjl/tf7, ( MJ 7JU:* P * * VTJkfcV 

-f^K) t/c, iHS<h L"Oi h U xfjUT7^ x ^<fV7° 

P kMUx^U^S X U £ A, h U ^ A, TKI£ 

4b U 0 A% t/c(i7j<I^b^- K U ^ A|©iMt^S;6^f <Qtl&0 

[0127] (3) ±§EXl(C<£yt#£>ftfc h U 7JU:*P^>7Jk*xjU;tdrMb^t) 

£. iS#4TtL<W#4T, ImtLai® 

)££PTt L< ttMfFlCfclNTO. 5~4 80#F^ 

MWtZZt-Zib^t) (A 7) ^#5Ig^y, $?SglCtt, -7 8-8 0 

°CT\ o. 5-2 40trP^i#'r^o^-et#^ti^o 

LTtis Th7tFP77> 

, 1, 2-^p<h^>x^X 1, 4-i/t*y-y. ZthxhlUk *J<7 

PP^>, 1, 2-y^PPi^X ^PP/1xjUA, N, N -^ 

jUA7$ K\ h7$ K\ ^ K\ t/c&£tl£> 

OT^^&^i&ZttfTZ^, Ttes Mflk£>£X?2m7$y 

, t-td&^ii^yUM^oj7— bti&o t/c, J^S^LTti 

h u JL9)V7^ x yyv7°p ejuxfjuz^ x #©^8J&s, 

^A, h U ^ A, TKIt^b^U^A, t/c(i7KI^b^- h U ^ A#©MI 

bti&o 

[0128] A-8X1: A - 3 Xg£ IfUUCD^lC <fc oT*T9 £ 
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[0129] A -9X1: A - 4 X5g£ |t| jH© d £tfZ$&0 

[0130] A — 1 0X1: A-5Xl£IH^©;&&lC<fcoTfT9C:£tf-e££o 

[0131] B&tt, (A 1 ) (X = B r) £Jim<h LT 

nnji^u^^Nbrn. *nTftte7vm4kM%m^TFizm.&Tz> 
z.tiz£vs y^m^mw (B6) ££^u ^bizk 
$-Mk ( B — 7 ) , WkftM ( B — 8) , 7$ KMb (B-9) , 7$yS 

(B — 1 0) £?jl\ Ib^t) (B 9) SfcfcMb^tl (BIO) 

T&l5:&zfo&o 4k-&ya<Dfeniz&?z&s &xi©jilij?£Aft#*.T, it 

^ (B 7 ) ICftUTftlCB-1 0 Xl£rfjl\ f®ttB-8ll (« 

ftM) s B-9X1 (7$ KMbSJ^O &fj?Z£bZ$&o 

Ub7] 

1} reduction 

A1 (X=Br) 

Rr^V^n'CHs 2) Protection of 
T u hyd roxy group Br 

CHj 
B1 

S-2 

BuU,THF 
# (PhS02)2NF 

0-CH^ B-3 

i)so3-py, 
DM SO: 

,QiCH3 aj l^KOH, 
° /MeOH F 

(If R2 arid/or R3 contain(s) 
protected amino groups) 

1) deprotection 

2) al ky iation, acy latfo n 
orsuifonylation 

B-10 
BIO 

[5fcE^ R2s R\ R\ R5s R6s ±fd,fem£m-Zfo[')s p 
G (£:> U ] 

[0132] B- 1 XI (*3MMbJ5J&) : 

^b^ti (A 1) %s mmm<D*?Mk 
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tv*(b^ (B 1) £*#£iarc&y, mmz&. o~6o°ct\ o. 5~ 
2 A^mmwt^z.tznbu^>0 *&c&; 

x t: KP7^X 1, 2-V* 

hdp^/x^X 1, 4-v^drHtX Zth-hlUk v^PP^X 1 

, 2-^PPl^X ^PP/lxjUA, N, NfJWA7$ K\ $/ 

;^l/7JU*^> K\ *9)1 

ibisn^u-ni, B0it*9)\s, ^tcm%WLV*9)imtfmibnz>a %tc 
s ik&t LT(i h 'jx^uz^x gfc&iSf v7°an°juji9Jur^y^(D 
^mmSs MMfiVVAs jMMi-hVO^ ymiktiVOA, Ztc&frmt 
-f s •; OA^0Mits#we>ti£o 

[0133] B-2lg 

[0134] ( 1 ) JLX9J[/(DM.7U : 

(B 1) *s u< 

mi^Xs fitiPTb L< IZHmTlZSVTO. 5-4 8 mmMWt&CtXT 
wmztt, -7 8°C~^T\ 0. 5 ~ 

2 4^feWtZZLfZ%btlZ>0 *5.fa 

x V=?\L KP77X 1, 2-y7 

S**/x*X 1, 4-y^+fX 

£5c£!]£ UTtt, TKSUb'J^AZJl^-^A, TKSHb^V 7 7> 

t/c&TKIMblfT, (2-p< h^r:>x h^:>) 7)1^-0 A 

^ h IJ e>n€>0 

[0135] (2) */'jJl,gH:<fc£t: RP=^>S<ZM£Ii : 

±§EIg£<fcy?#e>ft/c7JU=l-Jl/£. 

s u< (ii®iijM©v^juit^m^Xs ;^iPTt u< 
TO. 5~4 8 0tP^I fttzz felts®} ( B 3 ) %mZTmx& y. $fjg 

0~6 0°CT\ 0. 5~2 4B#F^}g#T£££"e*§e>*l£o £ 

Its, xK 
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7th'P77X 1, 2-*//. 1, 4"FX Tiz h 

- h UJk S^PP^X 1, 2-y^PPi^X ^PP/1xjUA, N, 

K\ K\ 

x> U JMb£y<h L"Ois h'J^fJ^PP^7X K 

U 7JU;tPp<^>7JklN>It h 'J *9)lis 'JJl/s h'JifJ^PP^>7> 

, h 'J 7JlstU*$yXJlsfcyM h 'J JL9)V^ UJk K U -f 7 7°P 

PPi/7k h U 7JU;tPp<^>7JklN>It h U -f 7 7°P t°,ik> UJk t 

e rt-ywyfj^pp^^x K 'J 7)ltn*$yx)lfoym.t e 

r t ~7^9)lV *9)1^ UJk t e r t - 7^9)lV7 x ~ )l$ P P ̂  X 

atcte h U 7JU;tPP<^>7JklN>l£t e r t - 7'9)l^7 x ~ Jk> 'J 

t/c, iHS<h L"Oi h U x^JUT7^ X ^-fV^P^Hf 

JUZ^X -f$yy-Jk &z 

h U ^ A, TKI^b^U^A, t/c(i7j<I^b^- K U ^ Af 

[0136] B-3lg (7->ilb) : 

±§EH£lC<fcy?#e>ftfc (B 2) ^PT^M'J 

^AISHI-eU^^NbU lit L < &®iijfi©7 

SPTt L< ttMfFlCfclNTO. 5-4 (B3 

) £?#£nre&y. -7 8°C~^T\ O. s~2 4mmmw 
T%z.txmbti%o 

9 t: KP77k 1, 2-V*V^^^y 

, 1, 4-ist*y-y, tLtctez.nb(DW*t;^%miz>z.tifx^, 
U 90 A§S^<h LTtis n - 7'f JMJ f ̂ A, s e c — 79)\/ 'J 90 A% 

fcttt e r t -7'9Jl^'J 90A^if^ibtl&o t/c, 7 vMikftltLTte 

s N-7AtU^<yizyXA^y^ < K\ £fc&N~7Jl'tU£0,J is^OA 

h U 77- £>tl£0 

[0137] B-4I1 (J${£!S) : 

(B 3) Imt L<&®f*ym(»>UJMb§Sli£ffl^T 
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. )££PTt L< 5-4 ( 
B 4) trmztt, 0~6 0°CT\ 0. 5~2 40#F^ig# 

•f a ft a 0 LTti, 

)^lT&ftt£^c^£ft&^\ J:$J-JISS jh7th*p 

7^X 1, 2-^h^>x^X 1, 4-^^-ltX 7-trh-hU^ 

, 7j<s tUMblS^-h LT 

its mi L< h7^7V^-^A7P U K (TBAF) , 7 sMb7« 

H, £fc&7 v>^Wbti£0 It«hLT(i, mt, 

%aM-*$J — )i>, %aM- 1, A-v^^-^y, itit, 
p - t/c& h U 7>/U^ 

MlitSlS £ -t± £ d £ fc RTtg-e& £ o 
[0138] B-5Ig (7^fk K^Oltlb-h^JUxXxJU^) 

[0139] ( 1 ) 7^fk K^Oltlb : 

^b^ti ( B 4) mmi is < immmvmm* 
)££PTt L< ttMfFlCfclNTO. 5-4 8mmMWt & Z. 

Jbft: KMb^^tf^Xl-e^y, ifjgtctt, —7 8 ~ 6 0 °CT\ 0. 5 ~ 

24 0trP^i#'r^o^-et#^ti^o *JSJ& 
ri> K\ y^ppp< 

1, 2-y^PPX^X ^pp/1xjUA, 

^lfZZ£tf?'$s It'fb^U<h LT(is K£<fctfl&7KH^ 

(7^7 7^ h-^-Jl/K7>SHb) , K\ S03-t°'J 

^Vfcs<l:tJthlJxf^7$> (A'J 'J >^I^b) s is^^AXJls 

K\ N, N' -V*/<7 $ K£><fctf K 'J 7)ltn 

Mt {.HW-y ^7 7 v hltlb) s K\ =^b"7 

>#X t/c&J^b^+f h U > U7>ift) 

£>ft£0 

[0140] (2) : 

±§EI^C<fcy?#e>ftfc;pJl/xt: K£. i£S#£T. fifeKtt 
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)££PT:fcL<te;bnf&T££lNTO. 5-481 

(B 5) jg-c&y, o°c~^-e 
, o. 5-2 40#r^n#r^c^"e#e>n^o LT 
(is 

mfZZttfVZs j^gbhMJ^A, TKSHb 

^ •; oAS $.fc\&7kwn]ci- s u ^?>tiSo 
[0141] B-6I1 (ATP-iKDKI) : 

<b^$i (B 5) &% L < immmo^mm 
&£PT£ L<M^T(CBtNTO. 5-4 

( B 6) —7 8 — 6 0 °C"C\ 0. 5 

-2 4B#^i£#f 3d£-C*§e>ft£o LTli, 

v?uu*$y, 1, 2-y^p 

ni*X OunfoHAs Wt 

f£lf§^ £ U "T tix H^r-fb^O^s HlbT^ — 0 As 

y)]y^~OAs tfc(i3 ̂ Ib7^y^ A^tf&tf btl&a 

[0142] B-7ISK, A-2xm£m&<Djjmz<t:z>rij? Z£tf-£$Z0 

[0143] B-8XfI(£, A-3X=li£|^|£©:fr&lCj;oTft9££#T$£0 

[0144] B-9li|{i, A-4xmtfflffi<D%mz<t:?Zl7? Zt&VZ&o 
[0145] B-10li(i, A-5X*I£[^il(OT;£(Cj;^TtT9o^T;*£0 

[0146] cmts Amz£-oT^f$$ntz4k^ (A 1 ) (X = C I SfcttB r) £ 

AP>fyi£T)\,*)V^ (Rc) (C 1 ) 

*WkU (C — 2) N J07K^? (C 

-3) , 7$ Mb (C — 4) % 7$yS©Ij| (C — 5) *'K\,\ ifr&W ( 
c 4) (c 5) %m&T2>zttf-e?*z0 

T«> &X*I<D|IIII^£Aftff;LT, \k^*M (C 2) JC^LT5fe^C-5xa 
*m\ f©fec-3is (&]&#$) * C-4li (7 5 KfbixJfo) & 
fjJZttTteZ o 
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[<b8] 

alkylation 

C-1 

m (X = Cl,Br) 

Rc 'V^'OH 
ketalization 

6-2 

jOH: 

hydrolysis 

C-3 

,R 

NH 

NHjO: 
coupling reagent 

C-4 

N H (If R2 and/or R3 contain (s) 

O^NH O 

RC^A) R2 

C4 

protected amino groups) Q. NfS 0 

1 ) deprotection 

2} aikylation, acylatiori Rc 

or sulfonylation 

0-5 

R 2s R\ R\ R 5S R 6s d3<fct^V^ R 

c (iC ! ~ C 6 7U% X ^/c] 

[0147] C-1 ii (ZJU^MbSJ^O 

9 il <h (Adv. Synth. Catal.,348, 686 

-690 (2006) ) o Ib^t) (A 1 ) 

L< ttflPffFlCfclNTO. 5-4 (C 

1) ^#5lS^y, ifiSJCtt, ^~80°CT\ 0. 5~2 40#F^J£# 

-r£d£-c?#e>ft£0 

T t: h'P77X 1, 2-^h 

s 1, 4^>-tZX KJUXX dp:>UX ^^r+fX ^/c(i 

ZJU^MblSH-h LT^, h'J^ 

JUZJU^-^A-1 , 4-VT^f^^U [2. 2. 2] 

h U ifJl/7^$-^A- 1 , A-VT^f^Ou [2. 2. 2] * 

^X\tJPt)^©s h U 3»7$ b 

tlZo £fcs h'JT, (*/'<>*S,jT>7iz K>) *>* 

/^7'>4|5AX ^/ctixh^^rTv ( h U 7 x^jU^7v7 -f >) 

miZ> Z.t1$7:xS, SBft?*: UT&2- (*>**>£ < 7 ) -
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2' — (is* ^-)\sT < J ) OL—JV (DavePhos). 2 — isis^p • 

A^pyj-r V - 2' , 4' , 6' - h 'J -f (X 

phos) , £tcl&2-i?- t e r t - * y-2' , 4' , 6 

' - h 'J -f V7°P x ~;i/ (t-BuXPhos) 

[0148] C-2lllt A-2ll£ll*§<D:^Cj;^TtT9 ̂ ^$£0 

[0149] C-3Iglt A-3H«^|WiacD^-;i(CJ:-pTtT9^^^'e$?)o 

[0150] C-4Ig(t A-4Xli:lHl^iCD^)i(Ci:-pTtT-5 

[0151] C-5IKJ, A-5Xg^lU^(D^iC<fcoT^T'5 Z£tfV$&0 

[0152] D&tt, A;£(C^T^j3c£tl/Mb^t) (A 1 ) (X = Br) UT 

Kn^S^^L/c^l/Zl^^f* (D4) 

U £ <b(C A&^^i&^-e^-Mb (D — 5 ) , JtPJCfrM (D — 6 ) 

s T 5 Mb (D - 7 ) % 7 $ J S©^& (D - 8) £frt\ (D 7 ) 

, SfcfcMb^tl (D 8) ZmZttZHfe-ZlbZo 
;&Xl0]lllJ^^Atl#X.Ts (D5) (C>tfLT$fc(CD-81113:^ 

, f(OfeD-6ll (M^?) . D-7I1 (7$ MbJSJfc) 

£i,T$Z o 
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[<b9] 

Method D 

CH3 
0^0 

Ji 

&R 
A1 (X=B$ 

(4 BnBr, K2C03 

Br"* Q-1 

CM* 

Ow 

D1 

KDH, Pd^dba^ 
tBuXPhos, 

D-2a 

0^0 H 

t_ p2' 

esterification 

B-2b 
HO-

CH3 
ov.o 

*Q" 

m 

CH3 

CL „0 

alkyiaticm 

D-3 
a'vY~cr 
Rd CS 

D3 

PS-C,H2: 

0-4 

CH, 
0.^ o 

Rd O H 

ketajlzation 

D-S 

CK OH 

0 „2 
Rd o~l.v-

R3 ' 
D6 

O^N^R W 
HHiR 

coupling reagent 

D-7 

D4 

RS|-<,sis^R 

rV" 
O^NH O 

Xy 
Id O-iy^ 

3 v 
R 

07 

CH, 
0^0 

O'V'-O -* 
R<j <M»V v 

R 

D5 

hydrolysis 

D-6 

(if and/or R2c©ritainfs) 
protected amino groups) 

1) deprotection 

I ,HH 
Q^m o 

„4 

2)alkylatfra,acyla(tort G'"'V"\) J 
Ad: oisulforvyiaiion 

D-8 
D8 

R2, R\ R\ R\ R\ ±§E^£|t|--C£>y. R 

d &C !-CgZJUdrJUS^'to ] 

[0153] D- 1 II : 

^b^ (A 1) tmrnb L< B-I 

[0154] D-2aIi (S&J5J&) : 

<b^tl (D 1 ) lit 

#S7KiHbtk ^iPTfc U OiMk 
TtCfc^TO. 5-4 s^^-rsd^-e-fb^tl (D 2 ) ^f^Xjg-eS) 

y. ifjgtctt, i^/mi— 8o°CT\ o. 5~2 4mmmwtz>ztT:-mbnz> 
o z LTti, 

7h7kh'P77>, 1, 2h^x^X 1, 4-y>dpHt 

X TK% TJlti U#S7KI^b 

LTtis TKSHb^J U 7 A, TKIt^b^- K U 7 A, Sfc&TKSHb U Af 

t/c, /^^^AMItLT, hUT, (.v^yWryT-t? 
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h>) T ( K 'J 7 x_>/U7l\7v7 -f >) i^-?V 

£ SBfe?UT&2 - ($/*>£ P^^S>JU^7.7 

-f y) —2' — ^v'UT7 $ y) If7x^>/U (DavePhos)% 2 — 

P^:>,IU*7>7 -f 7 - 2' , 4' , 6' - h U -f 7 7°P tfJU tT7 x 

-JU (X p h o s ) , $.tc\,&2-V- t e r t -7>JU*7>7 -f 7-2' , 

4' , 6' - h U -f 7 7°P kMU tT7 x " )l (t - B u X P h o s ) 

<Q tl&o 

t/c, D-2 (D2' ) #?#£> 

tltcmStt. D — 2 b iSCTSg^fiUXTJ^Mt ̂  il 

o 

[0155] D-2bIi (^fJUXjJMb) : 

(D 2' ) I£#£T, &£pTfcKttjJOiT 

(Cfc^NTO. 5-4 8 0#F^#r£d£'CMb^tl (D 2 ) 

, ifistctt, o. 5-24mmmwtz>z.t-?m>btiz>0 z. 
LTti. mk. mk. ;-JW mt-1, 4 

t/c&p- e>ns0 

[0156] D-3I1 {7)\,*Mb£j&) : 

^bl^t) (D 2) tfft L< Kt L< 

Mmk. B- 1 jL^tmmcoysmz^-oxit^ (D3) 

ft, R (D 2' ) £B-1H<h^]*§& 

-^HC^JMbLTlb^t) (D3) £tftii3fe£o 

[0157] D-4I1 (J&{£tSJ^) : 

(D 3) 7Km#HET. 3S7cM&£ffl^ 

Ts )££PTt L< 0. 5-2 Z tXitS 

m (D4) £ifjgtctt, ̂ ~4 0°CT\ 0. 5~60tr^ 

*t#-t£o<h-et#£>ti£o LT^ 

Jl$j-jlss jh7th*P77 
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[0158] 

[0159] 

[0160] 

[0161] 

[0162] 

X 1, 2 -V* S=^>i*X TK. 

. bti&o 

D - 5 lilt A- 2T.mtmWi<Dl5felZl:?Tft? ZttfVZ&o 

D - 6 Igtt, A - 3 xmt mffi(DJj)£lZ 

D - 7 Igtt, A-4Xg^:|f|^©^tCj:oT^T9 ZttfVZ&o 

D - 8 Igtt, A - 5 Igi: IfUUCD^lC <k?ri7?ZttfV$&o 

E&tt, Ib^t) (EO) £*>*£PP<b (E — 1 ) , iXriMb (E — 2) L 

T^t) ( E 2 ) £S^U ( E — 3 

) . WkfiU ( E — 4 ) , 7$ Mb ( E — 5 ) , 7^S©It ( E — 6 ) 

£frlMb£-tl (E 6) <b-&tl©14ftlCj:c>Ttt, & 

I*M©JHlJ^£Atlifx.T. <b^tl ( E 3 ) LT^C E - 6 Ig£?rl\ 

f©ttE-4lg (JPTK^HS) . E-5I1 (7$ MbJSJfo) 

C-fbi0] 

Method E 

O. .OH 

OH 

hydrolysis c.\ 

E-4 

[j£t^ R2, R3% R\ R 6s fccfctfVtt, ±§E^£|t|--C&£o ] 

[0163] E-1XS (^PPftStS) •• 

itsm (EO) ^ LiirmmmcDtnnit 
^iPTfc L< ttflPffFlCfclNT. 0. 5-2 4 

t "C-fb n1^ E 2 £rf§ •SHET'S) y s ifjgictt, 0 — 8 0 °CT\ 0. 5-12 
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titers Th7kh'P77>, V<7uu*$y^ 
Mts Ouu\t 
tS£££ UT&3JU7'JJU^P'J K\ 

[0164] E-2ljgtt, D — 2 b' Jlfctmmi5mz£Z>0 

[0165] E-3Jim*. 

[0166] E-4 Jim*. 

[0167] E-5Ijgtt, A-lJLfctmm^mz^-iTfi? 

[0168] E-6 Jim*. A-

[0169] F- (a) (A 4) % Ib^rt) (A 5 

) . (A 6) SfcfcM b^t) (A 1 0) (CftLT. 

^/C^PX^>>70|J Ib^t) (F 1 ) 

o t/c, R 1 7Ss tKP^ri>S. 

«tiLT>^-t^b^t) (F 2) £g^-e$£0 

[-fbi 1] 

wletho a F-(a) 
H g 

O^N_R T T 

cross-coupling 
reaction 

F4 

(If R1 contains protected 
amino, hydroxy, 
or Calboriyt groups) 

deprotection 

P-Z 

A4,A5, A6, or AID F1 

[5fcE^ R 2s R 3s R\ R\ R 6s a<fct^V^ ±IE^««h^--e^)l'J, X 

(is ^ Tc(i^k7j\~§~o ] 

[0170] F- 1 I5|£ : 

(A 4) , Ib^t) (A 5) , Ib^t) (A 6) fccfctMb^tl (A 1 0) 

Imt L < ^PVltlf^P-JUxT^u (^ 
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s (St i I I e~hv~J 

'Jy?®^) % Z.tcteTJltryik'g^ (H e c 

0. 5-24(F 1) 

6o~i 2ooc-e. o. 5~i zmmmntzz 
t?mbtiZo rit, 
IzmfeZtift^rfs x^y-;i/s fh7th'P77X 1, 2 

1, 4-v^drHtV, 7j<s N, N -y7fJWA7 

$ Ks V* f-JI/ZJI/ftlri' K\ ^yizys hJ HX ^>UX 

CI Th7^ ( 

hy7i-M^7^» [1, v -tr* ($>7 X-JUTINT. 

7-fy) 7xPiz>] ^PP/^^A, MJX (^>^UfV7t h 

>) V/^^VOA, BW^^^OA, 

tTT. ( K U 7 x -JU;Jv3.7 -f >) /^7^'^A^^P'J — v 

^KSi^btttx Ci, T -tr* (*>*7x -Aft*? -t y) 7xpt> 

] ~ y ^-JUS/^P'J K\ ^fc&fcTT. ( h 'J 7 X-;U/1x7>7 -f >) -y5r./U$/ 

^p'JK#^W^tl£o t/c, S/-f V 7° 

P X 1, 8-v^nf tf^P [5. 4. 0] -l-O^r 

•feV (DBUK Sfctel, 5-S/7^eS/^P [4. 3. 0] - 5 - y * 

> (DBN) >) 0A, %5£7k^j- h 'J OA, ®iW. 

t 'J 0A, m^-i- K 'J OA, 7X0tikti 'J OA, TKIHb^ h U ^A, 'J yMh 

v OAs gjfcte1; >g^ K •; 
[0171] F-2I1 (j«ti) : 

(R 1 lZ&mtftlfc7$S&&$frl§'£) 

A-5xm (1) £fflffi<Djj%lZj:?Tfj? ZttfV$Z0 

(R 1 tifc b K • =>f 

A-7xm d) tmffivjjftizA-jzfr? ctrf-e$&0 

(R 1 lZl%m$tlfc±Ulsrf=JlsM$:a&iMS) 

A-6I1 (1) £fflffi®ft£lZJ:?Tl77C:£tf-e&&o 
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[0172] F- (b) fete. F- (a) (F1) 01MR1 

s (F-3) . ̂  

< F-4IjglCTW i t t i g^7°©J5J^C<J:y tL< 

(i S e y f e r t h — G i I be r t ;i (& L < (£ 0 h i ra — Bestm 

ann® ft t/c, ^ 

t) ( F 4 ) ©R2t/c(iR3(C{^a^tl/c7$ya^#^I^^ {£!SS£P& 

SLfci, ZJU^Mb. z^JMb. Tju^-JMbl^T? its^a 

F 5%mi£T2>$tfl*%2> ( F — 5 ) o 

[-fbi2] 
Method F-(b) 

(X _NH 

F1 • 

"W 
ftf", 

,R 
oxidative 
cieavage 

** H 0-TCV-R2 

Ff 
F3 

Wittig type reaction 
orOhira-Bsstmana 

reaction etc. 

F-4 

{If R2 andftf R1 Csfitaihjs) 
protected amino groups} 

,R 

;WH 
OwJIH. 0 

F4 

15 deprotection 

2) alkylatiori, acylBtlpii: 
orsulftsnylation 

F-S 

P^V^O R2 
O-A/ 
R 

FS 

R 2s R 3s R\ R 5s R 6s ±IE^«.h^l--e^^o ] 

[0173] F-3I*M : 

<b^ti (F 1 ) 

)££PTt L< 0. 5-4 80# 

mmntzz-tuik^ (F3) O~4O°C 
o. 5~2 4mmmwtz>z£T:-mbnz>o 

Tits Th7th*P77X 

1, 2-V* X 1, 4-^dp^X 7j<s t/c&o tl^©;Fb^i 

i^bM^«hLT(i, 3.tciz^ 

-i It'fb^U^itit i®a^ 

h U 0 A, t/c&Ha U 0 bti£0 

[0174] F-4 Xjg : 

[0175] 
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5W i t t i g & L Oi H o rne r—Wadswo rt 

h-EmmondsHE JfriPTfc L < 

, o. 5-2 4mrmmtzz-tuik^ (F4) ra 
ICtt, —78 °C~^;MT\ 0. 5- 1 2 £ £"C?#e>ft£0 GG 

Lxits titers 

i/ifJU-T^k Th7th'P77X 1, 2h^x^X 1, 

4-y>dpHt>, iS^Ut 

n-yj-JWJ-OAs sec-7*fJl/'Jf^A, te rt-7*fJMJf 

OA, VT0AV4V 7°PH°;U7$K (LDA) , Uf^AbT, ( h U ^ 51 

Jk> U JU) 7 $ K ( L H M D S) , h U 0 As tl >J 0 A t e r t 

-7>^>K\ 1, 8-y>Hfb^>^P [5. 4. 0] -7-^>^-tz> ( 

DBU), Sfctt 1, 5-y>Hfb^>^P [4. 3. 0] — 5—y*> (D 

BN) gtfmfbtlZo 

[0176] (7)i*y%Sj&TZ>mS) 

(F 3) jxfoiz^&tem&tps J^S#ST. 
m(DV7V* (Seyferth-Gi Ibert 

ISH) s (1 -VTSJ- 2-^drV7°P tMU) frTsfryWJ* 1~)V (Oh i 

ra-Bestmann =f /piPTt L < 

INT. o. 5-4 8mrmmtzz-tuik^ (F4) 
ftmz&s —78°C~^;MT\ 0. 5-2 40trP^i#'r^G^-et#^tl^o 

LTtis 

t>\ ^x^Jkn-^Jk Th7t KP77X 1, 2 -v* h^x^x 
1, 4-^dp^X x^y-Jk 

n-y^JU^J T0As tl 'J 0 A ter 

t -7° h^:> K\ h U ^ A% "J ^ <Qtl£0 

t/c, Ib^t) (F 3) ?ts #fifc 

hu7i->/u/ixX7<y^m^Xs ;^iPTt L< 
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0. 5~4 Q$$W\W$'tZ>Z.£Xis~Ju=£t\s7 4 y^T^W^k 

mx, (F4) 
ZZ£t,X$ (Co rey-Fuchsii) % 0°C~^T\ 0 

. 5~2 4ftffi}&ftTZZtVWbtlZ0 ZZXH^btlZ&MtLXlZs 

V~Jn=£t u 7 -r y^mwco 
StfttzMisXte* is 9 nn*$ys 1 , 2-y^ppx^x OUU^JVA 

% VJLj-)\sJL — ^)\s^ Th7kh'P77>, l, 2h^x^x 1 

, 4-y>dpHt>. ^7°P;E^U7< 

y^mwti^ik&m^z^^it^F 4%mz>j:mz&vx&s ^xfjn 
-7^k 7h7kh'P77>, 1, 2-is* h^x^X 1, 4-*/#%• 

y-y, £tcizzLtib<DMSyii^tfi£tfbti2>o zzxm^2>t&&£ 
n ~-J=5-)\sx) sec-7*fJl/'Jf^A, t t e r t - 7>JU 'J 

51 ̂  b tl'So 

[0177] F-5Ijgtt, A — 5 XfM<h |W]^l|(Z)73/i(C i; -z> Tfr9 il <h ifXt* 50 

[0178] (A4) % Ib^rt) (A 5) , lb 

^ (A 6) , Ib^t) (A 1 0) £<fctMb^tl (F 1 ) (ijtSR'^iJI 

•?\ ^/c(iC2~C6~F)V*r—Jls£Xrfo 

Ift'NP L < (£ — Sinn" 0S7UtCj: y % ft'pll ( 

G 1) £iii£-r£ig-e&£o 
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[<bi3] 

Method Q 

R 2s R\ R\ R 5s R 6s ±IE^«.h^l--e^^o Q 

(is ^TcC 2~C 6 J7)\/—)\sS^r^lTo ] 

[0179] Glig : 

(A 4) , (A 5) , Ib^t) (A 6) , Ib^t) (A 1 0) £<fc 

tHb^t) (F 1 ) (S^SR1^C2~C6^U>r-JUS-eS>i>Ji^) £. J5J& 

7Km#HET. 3S7cM&£ffl^T. )££PTtL<Mfi 

£#~FIC£INT. o. 5-4 (G1) £*§£1 

*rc&y. ifistctt, ^~4O°CT\ o. b-2Anmmnt^z.txm 
btiZo zz-eHi*btiz&MtLr&s 

Th7kh'P77>, 1, 2h^x^X 1, 4-is 

t^+f-ys 7ks JL$S—)W 

Z.hffX^^ mitMMt LTtis J^^is^ A — j%.M^ ^ ̂  — — v S# 

^/c(iIt'fbS#|A^tfbtl£o 

[0180] ±B3<DJj%VM&$tltcfc'£yal£s yMU(Dj5:£s tttfi* )Ms M 

m. ^P7h^7^-

ttcs it,-&M5u*mi£<D*P^I* t& *i^c & x ̂  ^ ̂  -
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LTtis J. J a c q u e s ^>0, TEnantiomers, 

Racemates and Resolution, John Wil 

ey And Sons, Inc. J <Q tl%>0 

mmm 
[0181] mMntpvmmtes Me = ̂ fjk t B u = t e r t 

TBDMS=tert — 7^-)\/V* 'J JIS&TFTO 

[0182] #^yi (A-IIig) 

5 — 7° • — 3 , 4-V\l KP^>-2 h (A 

1 a : X=B r, R 4 = M e ) 

3, 4 -V\l KP**>-2 -yfMW'i- h (4 3. 1 g 

2 3 7 mmo I) W (2 5 0 mL) (2 

5 0 mL) (C)^$Ls 7K>PTS (37. 8 g, 237 mmol 

) (OVO PP^« (2 0 mL) ^1 5^tniTL^ l^atlCT 

4 0trP^i#L/co (3. 78 g, 23. 7 mmol) £)ijp 

u slower i. 50trP^i#L/cm, sj»(C7K7K£jppiTimx^uTtt 
HH L/co K U t7A7K;^ f£ffl:£^7K-?&;#• L/cm, ;1EE 

T(CT)MsL/c0 fe.tifcii^i/^ppy^vi?MU ^HB'fb'n^ (5 

0.4 g, 193 mmol, 82% Yield) £rt#/c0 

'H-NMR (400MHz, CDCL3) 5: 2.47 (3H, s), 3.87 (3H, s), 5.61 (1H, br s) 

, 5.83 (1H, br s), 7.67 (1H, s). 

MS (ESI) m/z: 259, 261 (M-H)". 

[0183] ##0U2 (A - 1 Xjg) 

5-£PP-3, 4-*/ t: KP^ri>-2-* =$-)\/s<ysj3L— h (A 

1 b : X = C I , R 4 = M e ) 

3, 4 -*>*£ KP=^>- 2 -yfMW'l- h (12. 1 g 

6 6.2 mmo I) MifJl (2 6 5 m L) U N - £ 
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K (1 3. 3 g, 99. 2 mmol) 

1 mmmnbtcm. p-7-V-JU (7. 15 g, 66. 2 mmol 

) Zbnx.s mz-\ 5^i#L/c0 SM?:, TK. L. mk 

;lET)jilsb/co %bUtcW/t^V9uu*^yx 

U (8. 03 g, 37. 1 mmol, 56% Y 

i e I d) tt%tc0 

'H-NMR (400MHz, DMS0-d6) 8: 2.34 (3H, s), 3.76 (3H, s), 7.36 (1H, s), 

9.11 (1H, br s), 9.96 (1H, br s). 

MS (ESI) m/z: 215 (M-H)". 

[0184] ##0U3 

5-7)ltn~3, 4 -V\l KP=^rs>- 2 -* h ( 

A 1 c : X= F, R 4 = M e ) 

[^14] 

§3*5 S3-B S3-7 Ale 

[0185] (XigS-3-1) 

5-ypf-3, 4 2 -yfMW'i- h (S3 

- 1 ) 

[0186] ##$] 1 T"nJ5£ Lfcfbn^ (A1a) (3. 00 g, 11.5 mmo 

I) K (1 0 mL) U (1 1 

. 1 g, 80.4 mmol)%3r>'fb^ (9. 7 9 g, 6 8 

. 9 mmo I) UllUCT 2 4 L/c0 

jittiMTLs ^mks L/cm, mki-\*i)0Jx 

"e^iL/co IET, P 
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7h^7-f - o : 1 0^5 0 : 5 0) -effM 

U HIB-fb^tl (3. 2 9 g, 11.4 mmol, 99% Yie 

1 d ) o 

[0187] (XfMS-3-2) 

( 5 — 7° • — 3 , 42 —JU) 

3-2) 

[0188] XigS-3- 1 -e^L/cp^U 5 — 7° • — 3 , 4-^h=^>-2-

f h (1 . 0 0 g, 3.46 m m o I ) £: h JH> ( 

2 0 mL) - 7 80C(O^iPL/cti, 1.0 mol/L 7KH 

Ib^V (6. 65 mL, 6. 92 

mmo I) —7 8 °C (C T 0 . 5 0^}!# L/c0 • v is x. 

L. ^^t-e#^L/c©t)^Tl±l 

(C^^P^SL/CO MET. 
*I§E^t) (0.903 g, 3.46 mmol, 100% Yie 

I d ) ^k%tco 

'H-NMR (400MHz, CDCL3) 5:1.67 (1H, t, J = 5.2 Hz), 2.21 (3H, s), 3.84 

(3H, s), 3.87 (3H, s) 4.62 (2H, d, J = 5.2 Hz), 7.33 (1H, s). 

[0189] (IigS-3-3) 

(5-^0^-3, 4-V* h^>-2 -yf^7i-Jl) p<h^>-te 

[0190] XfMS-3-2-e^L/c (5-^0^-3, 4-V * - 2.-*^-)\s 

7JI—Jls) (0. 9 0 3 g, 3. 46 mmo I) ^tV9 

PP^V (10 mL) t *) )10 

• UK(0. 626 g, 4. 15 m m o I ) % KU x-^JU j7 $ > (1 

.82 g, 1 8. 0 mmo I) , 4-^7fJl7$y (0. 

423 g, 3. 46 mmol) 2 0tf!t3}i# L/c0 

Itx^JU^JP^ tSfflfiWTKs L/cti, mk 

;IET, ?#e>ftfcggjS£*> 'J tiffr 
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VV=?-? <— (^y-y : B^l^JU=9 0 : 1 0^5 0 : 5 

0) TliMU *I§E^t) (1 . 22 g, 3. 25 mmol, 93 

% Yield) £rt#/c0 

[0191] (IigS-3-4) 

t e r t -7^)1- [ (5 -yjltn- 3, h - 2 - * T)17 

JL~)V) * h=^>] V*3-)lis^y (S 3 — 4 ) 

[0192] XfMS-3-3-e^L/c (5-7"P^-3, 4-V * - 2.-*^-)\s 

7 x —)l) is — tert — (1.22 g , 

3. 25 mmo I ) 0T h7tl KP7 7 (20 mL) ^ — 7 8 °C 

IC&iPU 1. 6 M n TO A-^*y-yWM (1. 6 7 m 

L, 2. 6 6 mmo I) lStT5mJfLfc0 

^N — 7-'U^"P/^>"tz>7v-'U7t\>'f$K (1. 09 g, 3. 46 m 

mo I) ©jh7th'P77 (10 m L) £;f§T L. -7 8°Ct1 

L/Co 

^7j<-e^}f L/cm, h 'J 7A«Lfco lETs ?# 

btltcW/M.%:^ 'J -hftl-h^AO •x' h^77<- (^^y-y : 

= 90:1 0^5 0:5 0) TltML. *I§E^t) (0.7 3 8 g, 2 

.35 mmol, 88% Yield) £rt#/c0 

[0193] (IigS-3-5) 

(5-yjltn-3, 4-^p< h^ri>-2 -^f^7i-Jl) * $ J —)l ( 

S 3 - 5) 

[0194] Ii S - 3 — 4 T"n J5& L /c tert -7>JU- [ (5 -7;U^"P- 3, 4 -

^ h=^>-2JL-JI) * h=^>] V*3-)lis=>y (0. 73 

8 g, 2. 3 5 mmo I) C 1 Mj h77*f^7>f-^A7P'J K 

-Th7tKP77>M (4 mL) ISt' 1 L/co J5 

Jfc>$£*Ii&§U h^77<- (^ 

Ht> :^ilf^=7 0 : 3 0^2 0 : 8 0) TltML. *I§E^t) (0 
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.340 g , 1.70 mmol, 70% Yield) %%tc0 

iH-NMR (400MHz, CDCL3) 8: 1.70 (1H, br s), 2.18 (3H, s), 3.84 (3H, s) 

, 3.94 (3H, s) 4.60-4.67 (2H, m), 6.93 (1H, d, J = 11.6 Hz). 

[0195] (XigS-3-6) 

5-yjltn-3, 4 -V* 2 —K (S3-

6) 

[0196] XfMS-3-5-e^L/c (5-7JVtn~3, h^-2-^51 

JU7 Ji—Jl) J —)l> (0. 340 g, 1. 70 m m o I ) % KU 

(0. 137 g, 1. 36 mmo I) 

(2 mL) IZfeMLs 7K)^T. K (0. 4 mL) £ 

(0. 162 g, 1. 0 2 mmo I) 

7jo£T-ei mmsmLtcms 6mmsmLtc0 JSJ^CTK^ 

tcm, M^hu^A-e^iL/co IETS mbntcmfe* 
is 'J h^77-f — (^y-y : = 7 5:25 
-^5 0 : 5 0) TliMU *I§E^t) (0. 313 g, 1. 5 7 mm 

o I , 9 3 % Yield) £?#fc0 

'H-NMR (400MHz, CDCL3) 8: 2.54 (3H, s), 3.85 (3H, s), 4.07 (3H, s), 

7.37 (1H, d, J = 11.6 Hz), 10.17 (1H, s). 

[0197] (IigS-3-7) 

5-7)ltn-3, 4 -V* h=^>- 2 -yfMW'i- h (S 

3-7) 

[0198] XfMS 3 — 6 T"n J5& L /c 5 — 7>/U^" • — 3 , 4 - ̂  h - 2 -

K (0. 3 13 g, 1.57 mmol) J ~ 

)V (6 mL) TK^T. 7KI^b^Ut7A (0. 2 6 6 g, 4 

. 73 mmol)&c£'Oi:3r!7^(0. 521 g, 2. 05 mmol 

) mwx, 1. 5 0tP^i#L/co K 

u U/Co tSfflfiWTKs tS 
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n-k&fr-efc&btc&s h 'J lETs 

s U t}f)\st}=7J±<7 P"7 VV=y? < ~ : B^l 

fJl= 7 5 : 2 5^5 0 : 50) XWU U *I§E^t) (0.3 2 5 g , 

1.42 mmol, 90% Yield) £t#/cQ 

iH-NMR (400MHz, CDCL3) 5: 2.46 (3H, s), 3.82 (3H, s), 3.87 (3H, s) 4. 

02 (3H, s), 7.46 (1H, d, J = 11.9 Hz). 

[0199] (XigS-3-8) 

*T)\y 5-7)ltn~3, 4 -V\l KP=^rs>- 2 -* h ( 

(Ale) : X = F , R 4 = M e ) 

[0200] XfMS-3-7'e^L/cp<51>'U 5-7JU;tP-3, 

— * f h (0. 3 2 5 g, 1.42 mmol) ^S'^P 

(6 mL) -7 8°c(c;^ipm, 1 M =^^m-

VO P P * $ >}§>& (3.55 mL, 3.55 mmol) %j]UA.s IH 

1 mmmmks m^zx 2 0mmmwLtc0 J -JUZM 
X 1 K&hWXVLtc0 

mki-v 0Axntik^tco MET 
. (0. 265 g, 1.32 mmol, 

9 3 % Yield) %mt£o 

'H-NMR (400MHz, CDCL3) 8: 2.48 (3H, s), 3.86 (3H, s), 7.32 (1H, d, J 

= 11.2 Hz). 

[0201] ##0U4 (C-1 Xjg) 

3, 4-S/'th'P + 5/-2, 5-^fM>Vi-h (Aid: 

X = M e , R 4 = M e ) 

[0202] ##$!J1 T'Mlfcftpi (A 1 a) (3. 44 g, 13. 2 mmo 

I) ^Th7tKP77> (80 mL) U tTT. ( h U 

$- -5A) - 1 , 4 -V7*T kT*>£P [2. 2. 2] (5. 40 

g, 21.1 mmol), h U7, ('v^V'v U •xVZlz h >) Vt^ 

(0) (0. 18 1, 0. 198 mmol) 2-*>**>£ 
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-f J - 2' , 4' , 6' - h 'J -f 77°P tfJUtT7x "JU ( 

0. 188 g, 0. 395 m m o I ) 7 5 °C(CT 3 

L/co 1 NL/c0 Mtx 

K U 
fco $$J±~FlCT*lft§U U Px' h^77 < 

- c^*+r> •. mm*?ji'=8o •. 2 0^6 0 : 4 0) vmmu mmts 
i (2. 23 g, 11.4 mmol, 86% Yield) *%tc 

o 

'H-NMR (400MHz, CDCL3) 8: 2.24 (3H, s), 2.48 (3H, s), 3.85 (3H, s), 

5.23 (1H, br s), 5.58 (1H, br s), 7.39 (1H, s). 

MS (ESI) m/z: 195 (M-H)". 

[0203] ##0U5 
3, 4 -*>*£ KP^>- 5 -* 2 -yfMW'l- h ( 

A 1 e : X = 0 M e , R 4 = M e ) 

[fc15] 

QH 

Ate SXsdMe,Ri,=6fle) 

[0204] (XigS-5-1) 

3, 45-7P^-2h 

(S 5 — 1 ) 

[0205] ##$11 T'Mlfcftpi (A 1 a) (0. 500 g, 1.92 mm 
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01) ^ 7°P $ K (1. 31 g, 7 . 66 mmol) 

TIgS 3 - 1 (0.5 5 0 g , 1 . 

2 4 mmol, 64% Yield) £%tc0 

iH-NMR (400MHz, CDCL3) 8: 2.46 (3H, s), 3.88 (3H, s), 4.97 (2H, s), 5 

.10 (2H, s), 7.30-7.53 (10H, m), 7.50 (1H, s) 

[0206] (IfMS-5-2) 

3, KP^>-2(S 5 — 

2) 

[0207] XigS-5- 1 7Zt>$LLtc*3-)\s 3, 4 - V^yVM **/ ~ 5 - 7"P ̂  

— 2 — * f J|/^>V*i- h (0. 150 g, 0. 340 mmol) 

£ 1 , 4-VX*y-y : 7j< (4 : 1 ) CDU TKItM U 7 A 

(0. 095 g, 1.70 mmol), h'JX (^>^Uf>7t 

h>) *//*?*/OA (0) (0.031 g, 0.034 mmol), 

2-y-tert-7"W^7<;-2' , 4' , 6' -h'M7 7°Pt:0 

JUt?7 J^—)V (0. 028 g, 0. 068 mmol) 9 0°C 

"e3 0trP^i#L/co L/cti, L/CO 

TK. ISfflfiWTK. Ltcik, K 'J ;$ 
ETs (0. 123 g, 0. 340 mmo 

I , 10 0% Yield) %mt£o 

[0208] (IigS-5-3) 

3, 45-p< h=^>-2 -yfMW'l-

h (S 5 — 3 ) 

[0209] S — 5 — 2 T"n J5& L /c 3 , 45 - t KP=^>-2 

— .X (0. 123 g, 0. 340 mmol) 

SS 3- 1 *I§E^t) (0. 133 g, 0. 3 4 

0 mmol, 100% Yield) £rt#/c0 

[0210] (ligS 5-4) 

3, 4 -*>*£ KP=^>- 5 -p< h=^>- 2 -yfMW'l- h ( 
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Ib^t) (Ale) : X = 0 M e , R 4 = M e ) 

[0211] 3, 45 - * h^r 

i/ — 2 — * f h (0. 133 g, 0. 340 mmol) 

)l> (2 mL) 7. 5 %A;7 VO A — JP X , 

7Km#HET-eimmmnistco zfazmmtzztiz 
WMikSty (0.077 g, 0.340 mmol, 100% 

Yield) £rt#/c0 

[0212] ##$6 

*T)\y 2, 5-$/^PP-3, 4-i/'th'P^>,/i-h (^b^r^ ( 

E 2) ) 

[0213] (IgS-6-1) 

2, 5—S^PP —3, 4-i/*th*P4ri/SIf® 

[0214] 3, 4 -V\L KP^>£,t»-7Kfflt) ( 1 2. 2 g, 7 0. 8 mm 

o I) (4 5 mL) (C5 0°C(CT^b7JU7 U JU (14. 0 

mL, 173 mmol) £30 ̂ JWOTTF U £ b IZ 1 7 0#^ 

if#L/co 

^^CT;$J±Tf£'JtU HIE-fb^tl (2. 68 g, 12. 0 mm 

o I , 1 7 % Yield) %mt£o 

'H-NMR (400MHz, DMS0-d6) 8: 7.37 (1H, s), 9.95 (1H, br s), 10.42 (1H, 

br s). 

MS (APCI) m/z: 221 (M-H)-. 

[0215] (IgS-6-2) 

*T)\y 2, 5-$/^PP-3, 4-i/'th'P^>,/i-h (ikSfy ( 

E 2) ) 

[0216] IiS-6-1 tMLfc2, 5—S^PP —3, 4-S/*t S'P + S/SIf 

It (2. 68 g, 12. 0 m m o I ) CD (30 m L 

)«I£(1. 4 0 mL, 2 6. 3 mmo I) ynit, 1 5 

/jitL/co L/cf^s % b TK 
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£ Xfmn-kik 7.K £ &)# L. h 'J 0 A (C T Hit Lfco 

&£$J±~F*I&§U ^ilB'fb'n^ (2. 89 g, 11.4 mmol, 

9 5 % Yield) %mt£o 

'H-NMR (400MHz, DMS0-d6) 8: 3.76 (3H, s), 7.37 (1H, s). 

MS (APCI) m/z: 235 (M-H)-. 

[0217] ##$7 

tert -7^)1 N - ( 1 -IfzJU- 3 - P [ 1 . 1 . 1 ] 

$-)\A h (S7) 

[fc16] 

[0218] tert-^ (3n f\ . 1. 1]^>^-1--f 

)l) h (0. 6 9 7 g, 3. 30 mmo I) (D**PJ— )l> 

(20 m L) mWktl U ^ A (0 . 957 g, 6. 92 mmo 

I) , 1 -VTSJ- 1 -*>** h^>*X*lUU-70PA>-2-;*> (0. 

520 mL, 3. 46 mmol) ^(CT 1 mmMW L/c0 J5 

u L/cti, m 
Mmi-^VOAlzxmmlstco 1I±-FM?:®SL, ?#e>ftfcggjS£*> II 

P"7 h^77< — : Mtx51>'U= 1 00 : 0^8 

2:18) -efiMU (0. 564 g, 2. 72 mmol 

8 2 % Yield) %mt£o 

'H-NMR (400MHz, CDCL3) 8: 1.44 (9H, s), 2.16 (1H, s), 2.29 (6H, s), 4 

.95 (1H, br s). 

[0219] ##$8 

tert-^Jl N- (6[3. 3]^7°^>-2--f 

)D h (S 8 - 2) 
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[0220] (IgS-8-1) 

tert-^Jl N- (6t°P [3. 3]^7°^>-2--f 

)D h (S 8 - 1 ) 

tert-y^Jl N— [6— (t: XtfP [3. 3] ^7° 

*P y — 2 — -f JU] —h (3. 10 g, 12. 8 mmol)© 

i/'^PP^^ (62 mL) IC, De s s -M a r t i n ( 8 . 1 

7 g, 1 9. 3 mmo I) IlI/mtCT 10^}!# L/c0 

h U £ B^x^UCTttdi U MtikM 

K U ATK)^ tSffl^7K(CT^)tm. &7kflfc^ h >J OAT& 

'JtL/c o IET, U Px' h^77 

-f- (^^V : Mtx^;U=8 0 : 2 0) ^mUT & d <h (Ci: <<J*I§E^ 

I (2. 87g, 12. 0 mmol, 93% Yield )£f#fc0 

'H-NMR (400MHz, CDCL3) 5: 1.43 (9H, s), 1.73-1.90 (2H, m), 2.01-2.15 

(1H, m), 2.20-2.36 (4H, m), 2.45-2.55 (1H, m), 3.03-3.13 (1H, m), 3.9 

2-4.08 (1H, m), 4.59 (1H, br s), 9.69 (1H, d, J = 1.8 Hz). 

[0221] (IgS-8-2) 

tert— N- (6-ifzj^tfP [3. 3]^7°^>-2--f 

)l) h (S 8 - 2) 

IlS-8-TeMLfcte rt-^f;i/ N- ( 6 t°P [ 

3. 3] ^7°^>-2--T jU) h (2. 8 0 g, 11. 7 
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mmoi) d. 95 

g, 8.29 mmol, 71% Yield) £rt#/c0 

'H-NMR (400MHz, CDCL3) 8: 1.43 (9H, s), 1.77-1.84 (2H, m), 2.08-2.26 

(4H, m), 2.34-2.50 (3H, m), 2.84-2.94 (1H, m), 3.93-4.08 (1H, m), 4.5 

8 (1H, br s). 

[0222] ##$9 

tert-y^Jl 62-T+fX t°P[3. 3]^7°^>-2-

h (S 9 - 2) 

[<b18] 

[0223] (IgS-9-1) 

tert— 62~7*fX t°P[3. 3]^7°^>-2-

rx>U—K (S 9 — 1 ) 

tert— 6-(t KP^r^^JU)-2-T+fX t°P[3. 3]^7° 

$ y — 2 — U— K ( 1 . 80 g% 7. 92 m m o I ) 

INTI^S8-1 (1. 6 0 g, 7. 

10 mmol, 90% Yield) £?#fc0 *1^1" £ £ <h ft < . fl£ 

© IS^ it A, tco 

[0224] (IgS-9-2) 

te rt-^fJb 62 ~T*fX t°P[3. 3]^7°^>-2-

h (S 9 - 2) 

Igs - 9 - 1 -e^L/c tert 6 2 -7+fXtf 

II 
S9-1 
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• [3. 3]^7°^>-2 h (1.60 g, 7. 1 1 m 

mo I )£ffllNTH£S 7 *I§E^t) (0. 9 5 g, 

4. 29 mmol, 60% Yield) £rt#/c0 

'H-NMR (400MHz, CDC 13) 5: 1.43 (9H, s), 2. 15 (1H, d, J = 2.4 Hz), 2.2 

3-2.33 (2H, m), 2.45-2.55 (2H, m), 2.82-2.93 (1H, m), 3.85-3.95 (4H, 

m). 

[0225] 1 0 

te 4 —7°PA— 2 —-fU— h 

(S 1 0) 

[0226] tert - 4- (2-^y x^JU) 1 

l/-h (4. 30 g, 1 8. 9 m m o I ) 7 <h |W]*§&J§; 

(3. 24 g, 14. 5 mmol, 77% 

Yield) tt%tc0 

'H-NMR (400MHz, CDCL3) 8: 1.12-1.31 (2H, m), 1.46 (9H, s), 1.56-1.70 

(1H, m), 1.72-1.81 (2H, m), 1.99 (1H, t, J = 2.6 Hz), 2.15 (2H, dd, J 

= 6.7, 2.6 Hz), 2.61-2.78 (2H, m), 3.98-4.27 (2H, m). 

[0227] ##$1 1 

tert -7'TJU N- (c i s - 4 -7°P t°-2 - -f > -f JUi/ p^dp:> 

)l) h (S 1 1 ) 

[fc20] 

[fc19] 

H 
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[0228] te N- [c i s-4- ( 2 ^P V xfJU) 

~] h (2. 2 0 g, 9. 12 mmol ) 7 t 

^IIB'fb'n^ (1.20 g, 5. 05 mmol, 

5 5 % Yield) %mt£o 

'H-NMR (400MHz, CDC 13) 8: 1.23-1.35 (2H, m), 1.45 (9H, s), 1.53-1.73 

(7H, m), 1.98 (1H, t, J = 2.6 Hz), 2.14 (2H, dd, J = 6.7, 2.6 Hz), 3. 

67-3.82 (1H, m), 4.64 (1H, br s). 

[0229] ##$1 2 

tert— N — (t rans — 4 — 7° P A — 2— -f p^dp'v 

h (S 1 2) 

[<b21] 

S12 

[0230] tert- y^)l N - [t rans-4- ( 2 ~t ̂ P 7 x^JU) p^dp 

S/JU] — h (1 . 7 4 g, 7.22 mmol ) 

7 *I§E^t) ( 1 . 14 g, 4. 78 mmol 

6 6 % Yield) £rt#/c0 

'H-NMR (400MHz, CDC 13) 8: 1.03-1.20 (4H, m), 1.44 (9H, s), 1.84-1.92 

(2H, m), 1.97 (1H, t, J = 2.6 Hz), 1.99-2.05 (2H, m), 2.10 (2H, dd, J 

= 6.7, 2.6 Hz), 3.30-3.46 (1H, m), 4.37 (1 h, br s). 

[0231] ##$1 3 

tert— N — (t r a n s- 4- If P^dris)l) t) )l/^ 

h (S 1 3) 
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[>fb22] 

[0232] N- (t r a n s - 4 P^^JU) t))l 

(0. 83 9 g, 3. 6 9 m m o I ) 7 t IH*§ 

(0. 639 g, 2. 86 mmol, 7 

7 % Yield) £?#fc0 

1H-NMR (400MHz, CDC 13) 8: 1.04-1.17 (2H, m), 1.42-1.55 (2H, m), 1.44 

(9H, s), 1.94-2.05 (4H, m), 2.04 (1H, d, J = 2.5 Hz), 2.16-2.25 (1H, 

m), 3.34-3.50 (1H, m), 4.29-4.43 (1H, br s). 

[0233] 1 4 

tert— N— (t rans — 4— )\/) —N 

h (S 1 4) 

[<b23] 

[0234] WO 2003053933 L/c t e r 

N- (t r a n s - 4)W 0 -N-^51 

)l — h (3. 70 g, 15. 3 mmol 7 

*I§E^t) (2. 50 g, 10. 5 mmol, 

6 9 % Yield) %mt£o 

'H-NMR (400MHz, CDCL3) 8: 1.33-1.60 (4H, m), 1.46 (9H, s), 1.65-1.75 

(2H, m), 2.01-2.20 (3H, m), 2.05 (1H, d, J = 2.5 Hz), 2.70 (3H, br s) 

, 3.67-4.13 (1H, br m). 

S14 
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[0235] ##$1 5 

8-xf-JU-l, 14. 5] fi)V (SI 5) 

[0236] WO 2 0101 3 2 2 4 7 

**-?*£p[4.5]7^V-8-ajU/<Jl/7^ K (2. 11 9, 1 2. 4 m 

m o i )^m^x0^m7 d. 69 g, 
10. 1 mmol, 82% Yield) £rt#/c0 

'H-NMR (400MHz, CDCL3) 8: 1.51-1.61 (2H, m), 1.68-1.79 (2H, m), 1.80-

1.92 (4H, m), 2.04 (1H, d, J = 2.4 Hz), 2.43-2.53 (1H, m), 3.90-3.99 

(4H, m). 

[0237] ##$1 6 

(S 1 6) 

[0238] WO 2007103295 L/c tert 

N-l(4 h (2. 3 

4 g, 9. 70 mmo I ) 7 «h ^IIE 

Ib^t) (1.97 g, 8.30 mmol, 86% Y i e I d ) £ 

mtc o 
'H-NMR (400MHz, CDCL3) 8: 0.86-0.99 (2H, m), 1.30-1.48 (3H, m), 1.44 

Hb24] 

Hb25] 

H O-f-Bu 
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(9H, s), 1.72-1.81 (2H, m), 1.97-2.06 (2H, m), 2.05 (1H, d, J = 2.4 H 

z), 2.13-2.23 (1H, m), 2.93-2.99 (2H, m), 4.52-4.61 (1H, br m). 

[0239] 1 

7 —7"P^—N— [ (4, 621 , 2-^HKPtf 

-2, (f h7tKP77 

-1, 3 —5 —K (1) 

[<b26] 

[0240] (Ii 1 - 1 ) 

7-7'Pf-2, 4-V*T)V~2- (f KP77>-3-

-fJU) -1, 3-'OV^drV-JU-5h (A 2 a) 

[0241] 1 (A 1 a) (1.00 g, 3. 83 mmo 

I) CD (15 mL) (C, KT^ - 0 A (0 

) (0.122 g, 0. 192 mmo I) , h'J 7 x " 7 < > ( 

0.101 g, 0. 383 mmol) MHUHSlT 1 2 0°ClZ 

T L <Q < MW L /ctis 3-ifz^fh7bKP77> (1. 11 g 

,11.5 mmol)© (5 m L) U £ biZ 1 2 

o°cizx2Bmmn[,tc0 m^utc 
Wfk&V 'J^)W7A^P7 h^77<- (^^V : 9 

5 : 5^7 0 : 3 0) (CT*fMU *I§E^t) ( 1 . 13g, 3. 16 

mmol, 83% Yield) £rt#/c0 

'H-NMR (400MHz, CDCL3) 8: 1.70 (3H, s), 1.89-2.00 (1H, m), 2.02-2.13 

(1H, m), 2.38 (3H, s), 2.85-2.94 (1H, m), 3.73-3.83 (2H, m), 3.85 (3H 

, s), 3.87-3.96 (2H, m), 7.69 (1H, s). 
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MS (ESI) m/z: 357, 359 (M+H)+. 

[0242] (Ii 1 - 2) 

7-7"P^-2, (jh7tKP77>-3-^^) -

1, 3 5 -tlJltfym. (A3 a) 

[0243] Igl - 1 (A 2 a) (1.13 g, 3. 16 mm 

o I) (Cf h ^ t: K • 7 ̂  y (6 mL) , * $ J — JU (3 mL) 

, blZ2Wkm.it i~ h U (3. 16 mL, 6. 32 mm 

o i) £3JD*.T^ICT16mmmwLtc0 2Mj^it (3. 
16 mL, 6.32 mmol) Ls ^ b iZW • • * $ 

>£JP7ltt!±!L/co (1. 

0 5 g , 3. 07mmo I, 97% Yield) £t#/c0 

'H-NMR (400MHz, CDCL3) 8: 1.70 (3H, s), 1.88-2.01 (1H, m), 2.04-2.14 

(1H, m), 2.44 (3H, s), 2.86-2.96 (1H, m), 3.75-3.84 (2H, m), 3.87-3.9 

8 (2H, m), 7.84 (1H, s). 

MS (ESI) m/z: 341, 343 (M-H)". 

[0244] (Ii 1 - 3 ) 

7-^P^-N- [ (4, 6-V*T)\s-2-t*V~ 1 , 2-^HKPtf 

Wy-3-<fJl>) -2, 4-^^U-2- (f h7tKP77 

y-3--t)i>) - 1, 3-^<yWt*v-)i-5 —K (1 

) 

[0245] Igl -2-e^L/c^b^ (A3 a) (1.05 g, 3. 07 m 

mo I) K)^)S (10 m L) (C, 3 - (7$ J * 

3-)l) -4, 6-V*3~)\s- 1 H - tf'J 2(0. 868 

g, 4. 60 m m o I ) % 1 — — 3 — (3 — V ̂  T)\/T $ 7 7° 

P t?JU) $ K±mlt±m (0.882 g, 4.60 mmol) 

1 - t: KP=^>-7-~r+fs<yV h U TS/~)V (0. 6 2 7 g, 

4. 6 0 mm o I ) MHUHSlT 1 0 0°C(CT 1 . 5 0#^1S 

#L/c0 L/cg{*£3IXU 
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^tf-y : gflg|l?JU = 2 : 98^0 : 1 0 0, ^ $ y : 

y-JU=1 00 : 0^90 : 1 0) (CTliMU *I§E^t) (0. 863 

g, 1.81 mmol, 59% Yield) £rt#/c0 

'H-NMR (400MHz, DMS0-d6) 8: 1.63 (3H, s), 1.72-1.83 (1H, m), 1.93-2.0 

4 (1H, m), 2.10 (6H, s), 2.17 (3H, s), 2.88-2.97 (1H, m), 3.55-3.68 ( 

2H, m), 3.71-3.83 (2H, m), 4.21 (2H, d, J = 4.9 Hz), 5.86 (1H, s), 6. 

97 (1H, s), 8.16 (1H, t, J = 4.9 Hz), 11.49 (1H, s). 

MS (ESI) m/z: 477, 479 (M+H)+. 

[0246] mmm2 
1 —7"p^—N— [ (4, 6-V*T)\s-21 , 2-^HKPtf 

Wy-3-<fJl>) -2, 4-^^U-2- (jh7th'Pt7 

y-4-<)\s) -1, 3 -s<yWt*V-)l- 5 —K (2) 

2 

[0247] (Ig2-1) 

7-7"P^-2, 4-V*T)\s-2.- (f KPtf^V-4-

[0248] 1 -e^L/c^b^ (A 1 a) (1.00 g, 3. 83 mmo 

I) ^4-ifz^fh7kKP-2H-e7> (1.27 g, 11. 

5 mmol) SrffllNTIgl - 1 £ *I§E^t) (0. 

861 g, 2.32 mmol, 61% Yield) £t#/c0 

[<b27] 
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'H-NMR (400MHz, CDCL3) 8: 1.53-1.68 (2H, m), 1.67 (3H, s), 1.68-1.77 

(2H, m), 2.07-2.17 (1H, m), 2.39 (3H, s), 3.33-3.43 (2H, m), 3.85 (3H 

, s), 4.01-4.08 (2H, m), 7.68 (1H, s). 

[0249] (Ig2-2) 

7 — — 2 , (j h7t K • tl0;7 > — 4 — 'f JU) -

1, 3 5 -tuitfym. (A 3 b) 

[0250] Ii2- 1 (A2 b) (0. 861 g, 2. 32 

mmo I) SrffllNTIgl - 2 *I§B^t) (0. 7 9 

6 g, 2.23 mmol, 96% Yield) £rt#/c0 

MS (ESI) m/z: 355, 357 (M-H)". 

[0251] (Ig2-3) 

7 —7"P^—N— [ (4, 6-V*T)\s-21 , 2-^HKPtf 

U^>-3--nu) -2, 4-^^U-2- (f h7tKP^7 

y-4-<)\s) -1, 35K (2) 

[0252] Ii 2-2 X-gfS, L /clb^rt) (A 3 b ) (0. 7 9 6 g, 2. 23 

mmo I) feffllNTIil - 3 <h *I§B^t) (0. 5 5 

6 g, 1. 13 mmol, 51% Yield) £rt#/c0 

'H-NMR (400MHz, DMS0-d6) 8: 1.34-1.44 (2H, m), 1.57-1.66 (2H, m), 1.6 

2 (3H, s), 2.11 (6H, s), 2.14-2.19 (4H, m), 3.24-3.32 (2H, m), 3.88 ( 

2H, m), 4.21 (2H, d, J = 5.0 Hz), 5.85 (1H, s), 6.95 (1H, s), 8.14 (1 

H, t, J = 5.0 Hz), 11.49 (1H, s). 

MS (ESI) m/z: 491, 493 (M+H)+. 

[0253] mfe0iJ3 

7 -^P'E- 2 - [3 - J ) - 1 - tT*>£ P [ 1 . 1. 1] 

-N- [ (4, 6-V*T)\s-21 , 2-^tKP 

t°'J^>-3--f)l) -2, , 3-^yWt* 

V-)\y-5 —K (3) 
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[<b28] 

A4c A4o-f 3 

[0254] (Ig3-1) 

7-J'nt-2 - [3- (tert -7" 7 ) 

-1-kT*>£p[1. 1. 1 ] -JU] - 2, 4 -V*T)\s- 1 , 3 -

> sJVz%%- V — )V —5 -tl U — h (A 2 c ) 

[0255] 1 -e^L/c^b^ (A 1 a) (0. 450 g, 1.72 mm 

ol) <h##$7-e^J5£L/clb^t) (S 7) (0. 5 3 6 g, 2. 5 

9 mmol) feffllNTIil - 1 £ *I§E^t) (0. 

495 g, 1.06 mmol, 61% Yield) £rt#/c0 

'H-NMR (400MHz, CDCL3) 8: 1.43 (9H, s), 1.72 (3H, s), 1.95-2.15 (6H, 

m), 2.37 (3H, s), 3.85 (3H, s), 4.96 (1H, br s), 7.67 (1H, s). 

[0256] (1^3-2) 

7-^Pf-2 - [3 - (tert - 7° h $ J ) - 1 - tT 

*>^P[1. 1. 1 ] -JU] - 2, Z-^yW 

)V~ 5 -tDl/Tfiym. (A 3 c ) 

[0257] Ii 3 — 1 T"n J5& L fcfbn" ̂  (A 2 c ) (0. 4 9 5 g, 1. 06 m 

mo I) feffllNTIil *I§E^t) (0. 46 7 

g, 1.03 mmol, 98% Yield) £rt#/c0 
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[0258] (I5|£3-3) 

N— [1— [7—5 — [ (4 , 6fJU-

2-^drV- 1 H-kf'J *>*:/-3->NU) 111 -2, 4-

3 2->r JU] -3-tr*>£p [1. 

1. 1] iil/A^-h (A4c) 

[0259] Xg3-2-e^L/cjb^ (A3 c) (0. 4 6 9 g, 1. 03 

mmo I) feffllNTIil - 3 £ |fUH&J5J&£fTl\ *I§E^t) (0. 5 7 

2 g, 0.973 mmol, 94% Yield) £rt#/c0 

'H-NMR (400MHz, CDCL3) 5: 1.43 (9H, s), 1.68 (3H, s), 1.98-2.10 (6H, 

m), 2.21 (3H, s), 2.26 (3H, s), 2.37 (3H, s), 4.49 (2H, d, J = 6.1 Hz 

), 4.99 (1H, s), 5.96 (1H, s), 7.00 (1H, s), 7.20-7.25 (1H, m). 

MS (APCI) m/z: 588, 590 (M+H)+. 

[0260] (Ig3-4) 

2- (3 -7$ y - 1 - kT*>£ P [ 1 . 1 . 1 ] —JU) - 7 -^pf 

-N- [ (4, 62-t*V~ 1 , 2-^t KPt°U^>-3 

-2, 4-^^-1, 3 -^<yWt*V-)l- 5 -

K (A 4 c — f ) 

[0261] Xg3-3-e^L/cjb^ (A4 c) (0. 5 7 2 g, 0. 973 

mmol) ^^y-iK2 m L) U 4 1 , 4-^t 

(2.07 mL, 8.23 mmol) 1 . 5 

^zxm^btco 2 0%^y-;u 

P P/1xJUA?:ffllNTttai L/Co h U 

^AT$£'JtL/c©^ METTilifsU *I§E^t) (0. 4 04 g, 0 

.827 mmol, 85% Yield) £t#/c0 

[0262] (1^3-5) 

7-yp^E-2 - [3 - y) - 1 - tTS/^P [ 1 . 1. 1] 

-N- [ (4, 62-t*V~ 1 , 2-^tKP 

^)Vy-3~< )\s) -2, 4-^^-1, 3-^>V'y>dr 
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V-Jl-5K (3) 

[0263] Ii3-4fMLfcM (A4c-f) (0. 404 g, 0. 8 

2 7 — )V ( 7 . 5 m L ) U 3 7 A 

KTK)^ (0. 141 g, 1. 7 4 mmo I) 

ten co. 
9 2 3 g, 4. 1 4 m m o I ) 1 8 mmMW L/c0 J5 

1 M7KI^b^ h U 0 A7K;^T^ffl U 2 0%p< ^ y -)V-0 • 

P*JUA£ffl^Ttt!±! L/Co mtr K U OAT-

$£'JtL/c©^ METTML. ?#e>ftfc^5S£i&S1£*>'J ayjua^A* 
• "7 h^77< - (MtxfjU : p<^y—JU= 10 0:0^96:4) (CT 

fiMU *I§E^t) (0. 309 g, 0. 597 mmol, 72% 

Yield) £rt#/c0 

'H-NMR (400MHz, DMS0-d6) 8: 1.65 (6H, s), 1.67 (3H, s), 2.07 (6H, s), 

2.10 (3H, s), 2.11 (3H, s), 2.17 (3H, s), 4.21 (2H, d, J = 4.9 Hz), 

5.86 (1H, s), 6.94 (1H, s), 8.15 (1H, t, J = 4.9 Hz), 11.49 (1H, s). 

MS (APCI) m/z: 516, 518 (M+H)+. 

[0264] mmm4 
l--fU=£-2- [2- (y^fJUZ^y) Xt°P [3. 3] ^7°^ >-6 

-4)V\ -N- [ (4, 6-V*T)\s-2-t*V~ 1 , 2-^HKPH°'J 

Vy-3-<)\s) -2, 4-V*T)\s-\ , 3-^<yWt*v-

)\y-5 K (4) 

[0265] (Ig4-1) 

^T)\y 7 — 7~ P — 2 — [2- (t e r t - 7° h tl $ J ) 

Xt°P [3. 3] ^7°^>-6--HU] -2, 4-^^U-l, 3-^> 

V'^drV-JU- 5 h (A 2 d) 

[0266] tfilTMimi (Ala) (0. 4 00 g, 1. 53 

mmol) ^#^8tMLfcM (S8-2) (0. 54 1 g, 

2.5 9 mmol) - 1 <h |fUH&J5J&£fTl\ *I§E^t) 
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(0.657 g , 1.32 mmol, 86% Yield) 

O 

'H-NMR (400MHz, CDCL3) 8: 1.42 (9H, s), 1.56 (3H, s), 1.71-1.84 (2H, 

m), 1.95-2.09 (3H, m), 2.10-2.15 (1H, m), 2.30-2.39 (1H, m), 2.38 (3H 

, s), 2.42-2.51 (1H, m), 2.69-2.78 (1H, m), 3.85 (3H, s), 3.91-4.02 ( 

1H, m), 4.52-4.65 (1H, m), 7.66 (1H, br s). 

[0267] (Ig4-2) 

7 — 7° • — 2 — [2 - (tert - 7° h $ J ) t°P [ 

3. 3] ^7°^>—6 —-HU] -2, 3-^yWt* 

(A 3 d ) 

[0268] Ii4- 1 (A2 d) (0. 6 5 7 g, 1. 3 2 

mmo I) feffllNTIil - 2 £ *I§E^t) (0. 60 

3 g, 1.25 mmol, 95% Yield) %%tc0 

[0269] (1^4-3) 

te rt-^fib N- [6- [7-yp^-5 - [ (4, 

2-^drV-1, 2-V\l KPkf'J *>*:/-3->NU) 

-2, 4-^^U-1 , 32--TjU] *kfP [3 

. 3] >-2-'f ;U] h (A 4 d ) 

[0270] Ig4-2TMLfcM (A3d) (0. 6 0 3 g, 1. 25 

mmol) feffllNTIil - 3 £ *I§E^t) (0. 5 1 

9 g, 0.842 mmol, 67% Yield) £rt#/c0 

'H-NMR (400MHz, CDCL3) 8: 1.42 (9H, s), 1.53 (3H, s), 1.70-1.84 (2H, 

m), 1.92-2.14 (4H, m), 2.22 (3H, s), 2.26 (3H, s), 2.30-2.36 (1H, m), 

2.37 (3H, s), 2.40-2.49 (1H, m), 2.66-2.76 (1H, m), 3.89-4.05 (1H, m 

), 4.50 (2H, d, J = 5.5 Hz), 4.54-4.64 (1H, m), 5.96 (1H, s), 7.00 (1 

H, s), 7.22 (1H, br s). 

MS (APCI) m/z: 616, 618 (M+H)+. 

[0271] (Ig4-4) 



WO 2015/141616 79 PCT/JP2015/057652 

2- (2-7<yXt°P [3. 3] ^7°$y- 6 ->T JU) -7-^P^-N 

-[4, 6-V*T)\s-2-t*V~ 1 , 2-^t KPt°U^>-3--r>/U 

) -2, 4-^^-1, 3 5 -till# 

K (A 4 d — f ) 

[0272] Ig4-3-e^J5£L/c^t) (A4 d) (0. 519 g, 0. 842 

mmo I) *I§E^t) (0. 4 

35 g, 0.842 mmol, 100% Yield) £t#/c0 

MS (APCI) m/z: 516, 518 (M+H)+. 

[0273] (Ig4-5) 

7-7'Pf-2 - [2- (y^fjUZ^y) Xt°P [3. 3] ^7°^ >-6 

->NU] -N- [ (4, 62-t*V~ 1 , 2-^HKPH°U 

^>-3--T>/U) -2, 4-^^-1, 3-^>yy>dr7-

;U- 5 K (4) 

[0274] Ig4-4-e^L/c^b^ (A4 d — f ) (0. 4 3 5 g, 0. 84 

2 mmo I) £ElNTIi3-5£imftJ5J&£fTl\ *I§E^t) (0. 

353 g, 0.648 mmol, 77% Yield) £t#/c0 

'H-NMR (400MHz, DMS0-d6) 8: 1.53 (3H, s), 1.58-1.78 (2H, m), 1.79-2.0 

1 (9H, m), 2.01-2.08 (1H, m), 2.10 (3H, s), 2.10 (3H, s), 2.16 (3H, s 

), 2.30-2.44 (1H, m), 2.71-2.83 (1H, m), 4.21 (2H, d, J = 4.3 Hz), 5. 

85 (1H, s), 6.93 (1H, s), 8.15 (1H, t, J = 4.3 Hz), 11.48 (1H, s). 

MS (APCI) m/z: 544% 546 (M+H)+. 

[0275] mfe0iJ5 

7-7'Pf-N- [ (4, 6-V*T)\s-2-t*V~ 1 , 2-^HKPtf 

U Vy-3--nu) - 2- (22-7+fX£°U [3. 3 

] <^7°$y-6-'tJl>) -2, 4-^^U-1 , 3-^yWt^V-Jl 

- 5 K (5) 

[0276] (Ig5-1) 

te 6- (7 -^P'E- 5 -h 2, 4-
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3 2 --f Jls) - 2 -T+fX^n [3 

. 3] 2h (A 2 e ) 

[0277] 1 VSMLfcte-SMl (A 1 a) (0. 400 g, 1.53 mm 

ol) <h##$9T^J5£L/c^t) (S 9-2) (0. 4 0 7 g, 1. 

8 4 mmol) - 1 <h |fUH&J5J&£fTl\ *I§E^t) (0 

.727 g, 1.51 mmol, 98% Yield) £t#/c0 

'H-NMR (400MHz, CDCL3) 8: 1.42 (9H, s), 1.58 (3H, s), 2.12-2.20 (2H, 

m), 2.26-2.34 (2H, m), 2.39 (3H, s), 2.67-2.76 (1H, m), 3.86 (3H, s), 

3.86-3.88 (2H, m), 3.88-3.91 (2H, m), 7.68 (1H, s). 

[0278] (Ig5-2) 

7 — 7~• — 2 — (2 - t e r t -7° 2 ~7*fX t°P [ 

3. 3] ^7°^>—6 —-HU) -2, , 3-^yVVt* 

7— )V~ 5 — jjJ\/7$>1Sk (A 3 e ) 

[0279] 115 - 1 (A 2 e) (0. 7 2 7 g, 1. 5 1 m 

mo I) ?:ffllNTlS1 -2£imkJ5J&£frl\ *I§E^t) (0. 706 

g, 1.51 mmol, 100% Yield) £rt#/c0 

[0280] (115-3) 

tert-y^Jl 6 — [7 — 7° PI:—5 — [ (4, 6 - V* T)l~ 2 

*7-1, 2-V\l\tU\^)Vy-3-4 )\s) 111 -2, 

4-^^-1, 3 2--r JU] -2-7+fXt°P 

[3. 3] ^7°^>-2h (A4e) 

[0281] 115 - 2-e^L/c^b^ (A 3 e) (0. 7 0 6 g, 1. 5 1 m 

mo I) ^i^TIll -3£imkJ5J&£frl\ *I§Elb^t) (0. 7 23 

g, 1.20 mmol, 80% Yield) £rt#/c0 

'H-NMR (400MHz, CDCL3) 8: 1.42 (9H, s), 1.55 (3H, s), 2.11-2.20 (2H, 

m), 2.23 (3H, s), 2.25-2.31 (2H, m), 2.27 (3H, s), 2.37 (3H, s), 2.64 

-2.73 (1H, m), 3.82-3.86 (2H, m), 3.86-3.90 (2H, m), 4.44-4.56 (2H, m 

), 5.97 (1H, s), 7.01 (1H, s). 
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MS (APCI) m/z: 602, 604 (M+H)+. 

[0282] (Ig5-4) 

2- (2-7+f7>H°P [3. 3] 6 --HU) - 7-yp^-N-

[(4, 621 , 2-^t KPt°U^>-3--r>/U 

) -2, , 3-^<yWt*V-)l-5 -till# 

K (A 4 e — f ) 

[0283] Ig5 — 3-e^L/c^b^ (A4 e) (0. 7 2 3 g, 1. 20 m 

mo I) £fflLNTI13-4<h^*§&J5J^£m\ (0. 603 

g, 1.20 mmol, 100% Yield) £rt#/c0 

MS (APCI) m/z: 502, 504 (M+H)+. 

[0284] (XI5 - 5 ) 

7-7'Pf-N- [ (4, 6-V*T)\s-2-t*V~ 1 , 2-^HKPtf 

U $;>-3--nu) - 2- (22-7+fXt°P [3. 3 

] 6--nu) -2, 4-^^-1, 3 

- 5 K (5) 

[0285] X15 —4-e^L/c^b^ (A4 e — f ) (0. 6 0 3 g, 1. 20 

mmo I) <h 7Mz h TJU •x t: K (0. 7 9 3 g, 18.0 mmol 

) £ffl^TI13-5,h^«l&SJ^T9o<h(C<J;^I§E^t) (0. 2 0 

2 g, 0.380 mmol, 32% Yield) £rt#/c0 

'H-NMR (400MHz, DMS0-d6) 5: 1.11-1.21 (4H, m), 1.59 (3H, s), 1.75-1.9 

0 (5H, m), 2.02-2.09 (1H, m), 2.10 (3H, s), 2.11 (3H, s), 2.13 (6H, s 

), 2.16 (3H, s), 4.21 (2H, d, J = 4.9 Hz), 5.85 (1H, s), 6.94 (1H, s) 

, 8.14 (1H, t, J = 4.9 Hz), 11.48 (1H, s). 

MS (APCI) m/z: 530, 532 (M+H)+. 

[0286] mfe0iJ6 

7-7'Pf-N- [ (4, 6-V*T)\s-2-t*V~ 1 , 2-^HKPtf 

U^>-3--nu) -2, ( 1 -p^juep u 

Vy-3-<)\s) -1, 3 5 —K (6 
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) 

[<b29] 

Allf A12f 6 

[0287] (Ig6-1) 

te 3- (752, 4-

h (A 2 f ) 

[0288] 1 -e^L/c^b^ (A 1 a) (2. 22 g, 8. 50 mmo 

I ) tWO 201 006095 2 Lfc 

te 3-xf-jUfP U i7>- 1 U-h (2 

. 48 g, 12. 7 mmol) 1 — 1 <h 

. (2.11 g, 4.62 mmol, 54% Yiel 

d) £?#fc0 

[0289] (Ig6-2) 

7-7"P^-2, 4-^f,/U-2-H0P 'J^y-3-^JU- 1 , 

3 5 h (A 2 f - f ) 

[0290] H6 — 1 T'Mlfcftpi (A 2 f ) (2. 11 g, 4. 62 mm 

o I) (1.38 g 

, 3.87 mmol, 84% Yield) £rt#/c0 
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'H-NMR (400MHz, CDCL3) 8: 1.68 (3H, s), 1.72-1.75 (1H, m), 1.90-1.99 

(1H, m), 2.38 (3H, s), 2.68-2.76 (1H, m), 2.85-3.10 (4H, m), 3.71 (1H 

, s), 3.85 (3H, s), 7.68 (1H, s). 

MS (APCI) m/z: 356, 358 (M+H)+. 

[0291] (116-3) 

7-7"P^-2, (1 U^>-3 

-1, 3 5 h (A 1 1 f 

) 

[0292] H 6 — 2 J5& L fcfbcT ̂  (A 2 f — f ) (0. 4 00 g, 1. 12 

mmo I) £ffllNTH3-5 (0. 25 

0 g, 0.675 mmol, 60% Yield) £rt#/c0 

'H-NMR (400MHz, CDCL3) 8: 1.66 (3H, s), 1.78-1.85 (1H, m), 1.98-2.05 

(1H, m), 2.33-2.40 (2H, m), 2.35 (6H, s), 2.38 (3H, s), 2.72-2.78 (1H 

, m), 2.84-2.91 (2H, m), 3.85 (3H, s), 7.68 (1H, s). 

MS (APCI) m/z: 370, 372 (M+H)+. 

[0293] (III 6 — 4 ) 

7-7'Pf-2, 4-V*T)\s-2.- (1 'J^>-3--nu) 

-1, 3 5-tuitfym. (A 1 2 f) 

X16 —3-e^L/c^b^ (A 1 1 f) (24 5 mg, 0. 662 

mmo I) )V (2. 5 mL) <h7^h^llKP7^> (5 mL 

) u 7jo-£T 1 M7j<i^b^ K u o (i. i o m L 1.7 
0 mmo I) mQpu ^lCT7 0#^J£#bfco 1 

;£$£;lJ±)j!ifsU 7-7'Pf-2, 4-^^U-2- (1-

\)Vy-3-< )\s) -1, 3 -s<yWt*V-)l- 5 -till# 

(0. 197 g, 0. 552 mmol, 83% Yield) 

£?#fc0 

'H-NMR (400MHz, CD30D) 8: 1.68 (3H, s), 2.04-2.13 (1H, m), 2.21-2.32 

(1H, m), 2.28 (3H, s), 2.81 (3H, s), 3.35-3.12 (4H, m), 3.41-3.48 (1H 
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, m), 7.30 (1H, s). 

MS (ESI) m/z: 356, 358 (M+H)+. 

[0294] (116-5) 

7 —7"P^—N— [ (4, 621 , 2-^HKPtf 

U^>-3--nu) -2, 4-V*T)\s-2.- (1 -^fJUkfP'J 

^>-3--T>/U) -1, 3 5 —K (6 

) 

[0295] 116 — 4-e^L/c^b^ (A 1 2 f ) (0. 196 g, 0. 5 50 

mmo I) ^i^TIll -3£imkJ5J&£frl\ *I§E^t) (0. 0 

78 g, 0. 159 mmol, 29% Yield) £t#/c0 

'H-NMR (400MHz, CD30D) 8: 1.64 (3H, s), 1.82-1.89 (1H, m), 2.00-2.08 

(1H, m), 2.16 (3H, d, J = 3.0 Hz), 2.24 (3H, s), 2.35 (3H, s), 2.36 ( 

3H, s), 2.40-2.51 (2H, m), 2.78-2.85 (1H, m), 2.88-2.97 (2H, m), 4.42 

(2H, s), 4.62 (1H, s), 6.10 (1H, s), 7.01 (1H, s). 

MS (ESI) m/z: 490, 492 (M+H)+. 

[0296] mmm7 

( 2 R) -7-7'Pf-N- [ (4, 6 21 , 2-

V\1 KPH°'J^>-3--f,/U) - 2- (1-ifJH4-tXij^ 

)l) -2, , 3 5 

K (7) 
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[<b30] 

(2R)-A4g-p (2R)-A4g-f 

[0297] (Ig7-1) 

tert 4 - [ ( 2 R) - 7 - 7°P "E - 5 - h 

-2, , 3 2--r JU] 

- 1 K ( (2 R) - A 2 g) 

[0298] ##$1 T'Mlfcftpi (A 1 a) (7. 50 g, 28. 7 mmo 

I) £\N0 2 0 0 8 1 5 6 7 3 

ert-^fib 4$/*>- 1 lx-h (9. 0 

2 g, 43. 1 mmol) 1 — 1 «h 

(4. 7 6 g, 10. 1 mmol, 3 5% Y 

i e I d) tt%tc0 

'H-NMR (400MHz, CDCL3) 8: 1.34-1.49 (2H, m), 1.45 (9H, s), 1.64 (3H, 

s), 1.77-1.86 (2H, m), 1.96-2.05 (1H, m), 2.38 (3H, s), 2.61-2.71 (2H 

, m), 3.85 (3H, s), 4.05-4.35 (2H, m), 7.67 (1H, s). 

[0299] fcm"F (0izr &x-f y ? t -? ~ IZ frM b fc0 

CH I RALCEL OZ-H 4. 6mm I Dx25 

0 m m L 

mtumm : Tiz h X h 'J )\y 1 0 0 % 
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: 1 . 0 0 m L / m i n 

: 2 5 °C 

Sg1tf-£:5. 7# [a] D20 = -4. 0 (C = 1 

. o, Onu-fc)iA) ) 

H2t°-^:6. 9# (Jztfi^Jt [a] D20 = +3. 6 (C = 1 

. 0, Onu-fc)iA) ) 

[0300] 

2t-^©M ( ( 2 R) — A 2 g ) tl/cQ 

[0301] (Ig7-2) 

( 2 R) - 7-7°P;E-2- (1-tert - 7° h 4 - tf 

^•JS/MU) -2, 4-^^-1, 3-^VV^>***7-JU-5-2JJU<K 

>It ( (2 R) -A3 g) 

[0302] H7- 1 T'Mlfclbni ( (2R) — A2g) (9. 70 g, 20 

. 6 mmo I) ^i^TIil - 2 £ *I§Elb^t) (9 

.41 g, 20.6 mmol, 100% Yield) £rt#/c0 

[0303] (117-3) 

tert 4 - [ (2 R) - 7-^0^-5 - [ (4, 6-V*T 

jU-2-^*V-1, 2-^t: KPH°'J^>-3--f,/U) 

JU] -2, 4-^^-1, 3 2--r JU] 

*>*>- 1 h ( ( 2 R) — A 4 g — p ) 

[0304] H 7 — 2 T"n J5jc L fcfbcT ̂  ( (2R) -A3 g) (9.41 g, 20 

.6 mmol) SrffllNTH 1 - 3 £ *I§Elb^t) ( 1 

0.8 g, 18.3 mmol, 89% Yield) £rt#/c0 

'H-NMR (400MHz, CDCL3) 8: 1.30-1.45 (2H, m), 1.45 (9H, s), 1.62 (3H, 

s), 1.76-1.86 (2H, m), 1.94-2.02 (1H, m), 2.22 (3H, s), 2.27 (3H, s), 

2.37 (3H, s), 2.60-2.71 (2H, m), 4.19 (2H, m), 4.50 (2H, d, J = 6.1 

Hz), 5.97 (1H, s), 7.01 (1H, s), 7.23-7.27 (1H, m), 12.24 (1H, br s). 

MS (APCI) m/z: 590, 592 (M+H)+. 
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[0305] (117-4) 

( 2 R) -7-7'P^-N- [ (4, 621 , 2-

V\l KPkf'J *>*:/-3->NU) ;^U] -2, 4-y^fjU-2- (4-tf 

^U^JU) -1, 3 5 —K ( (2R) 

- A4 g - f ) 

[0306] 117( (2 R) —A4 g — p) (10. 8 g, 

1 8. 3 mmo I) UTIl 3 - 4 <h |fUH&J5J&£fTl\ *I§E^t) 

(8.96 g, 18.3 mmol, 100% Yield) ^c%tc 

O 

MS (APCI) m/z: 490, 492 (M+H)+. 

[0307] (117-5) 

( 2 R) -7-7'Pf-N- [ (4, 6-V*T)\s-2-t*V~ 1 , 2-

V\l KPkf'J *>*:/-3->NU) ;^U] - 2- (1-ifJH4-tXij^ 

JU) -2, 4-^^-1, 35 

K (7) 

[0308] X17-4-e^L/c^b^ ( (2R) —A4g —f) (8. 96 g, 

18. 3 mmol) <h Zlz h TJVf1' t; K (12.1 g, 274 m 

mo I) £ElNTI13-5£imftJ5J&£fTl\ *I§E^t) (5. 40 

g, 10.4 mmol, 57% Yield) £rt#/c0 

'H-NMR (400MHz, DMS0-d6) 8: 0.96 (3H, t, J = 7.3 Hz), 1.30-1.40 (2H, 

m), 1.61 (3H, s), 1.65-1.73 (2H, m), 1.73-1.88 (3H, m), 2.10 (3H, s), 

2.11 (3H, s), 2.16 (3H, s), 2.27 (2H, q, J = 6.7 Hz), 2.87-2.93 (2H, 

m), 4.21 (2H, d, J = 4.9 Hz), 5.85 (1H, s), 6.94 (1H, s), 8.14 (1H, 

t, J = 4.9 Hz), 11.48 (1H, s). 

MS (APCI) m/z: 518, 520 (M+H)+. 

[0309] mfe0iJ8 

( 2 R) -7-7'Pf-N- [ (4, 6 21 , 2-

V\l KPkf'J *>*:/-3->NU) -2, 4-^^1,-2- (1-* 
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- l, 35 

K (8) 

[0310] H 7 - 4 I'M I fclb • tl ( (2R) —A4g —f) (0. 3 00 g, 

0. 612 mmol) — 5 £ 

s WMibSty (0.271 g, 0.537 mmol, 88% Yi 

eld) £f#/co 

'H-NMR (400MHz, DMS0-d6) 8: 1.30-1.43 (2H, m), 1.61 (3H, s), 1.64-1.7 

1 (2H, m), 1.74-1.85 (3H, m), 2.10 (3H, s), 2.11 (3H, s), 2.12 (3H, s 

), 2.16 (3H, s), 2.76-2.83 (2H, m), 4.21 (2H, d, J = 4.9 Hz), 5.85 (1 

H, s), 6.94 (1H, s), 8.14 (1H, t, J = 4.9 Hz), 11.48 (1H, s). 

MS (APCI) m/z: 504% 506 (M+H)+. 

[0311] 

( 2 R) -7-7'P^-N- [ (4, 6-V*T)\s-21 , 2-

V\l KPkf'J *>*:/-3->NU) -2, 4-^^1,-2- (1-7° 

-1, 3 5 -tu\,tf*y-

$ K ( 9 ) 

[0312] H 7 - 4 I'M I fclb p tl ( (2R) —A4g —f) (0. 30 1 g, 

0.614 mmol) £ 7°P y~F)V^^ K (0. 5 3 5 g, 9 

.20 mmo I) UTI® 3 - 5 £ |W]*§(Z) 7°P tfJMbixJfc£?Tl\ *1 

IB-fb^tl (0.136 g, 0.255 mmol, 4 2% Yiel 

d) £?#fc0 

'H-NMR (400MHz, DMS0-d6) 8: 0.82 (3H, t, J = 7.6 Hz), 1.29-1.44 (4H, 

m), 1.61 (3H, s), 1.65-1.73 (2H, m), 1.75-1.87 (3H, m), 2.10 (3H, s), 

2.11 (3H, s), 2.16-2.21 (2H, m), 2.17 (3H, s), 2.86-2.93 (2H, m), 4. 

21 (2H, d, J = 4.9 Hz), 5.85 (1H, s), 6.94 (1H, s), 8.14 (1H, t, J = 

4.9 Hz), 11.48 (1H, s). 

MS (APCI) m/z: 532, 534 (M+H)+. 

[0313] mfefljl 0 
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(2 R) -7-7'P^-N- [ (4, 6-^fJH2-^JpV-1 H-e 

-2- [1- (2-4-tf 

-2, 4-^^-1, 35-till# 

K (1 0) 

[0314] Xg7 —4-e^L/c^b^ ( (2R) —A4g —f) (0. 3 00 g, 

0.612 mmol) ©i/7WM7$ K)^)S (10 mL) (C, 

N, N — yy 7 7°P > (0. 131 g, 1. 0 1 mm 

0 I ) t, 2— T-)l (0.141 g, 1.01 

mmo I) 4 5°C-e8 0trP^i#L/co 

h^77<- (MtxfjU : JU = 

100: 0^93 : 7) (CTffMU *I§E^t) (0. 2 00 g, 0. 

364 mmol, 60% Yield) £rt#/c0 

'H-NMR (400MHz, DMS0-d6) 8: 1.28-1.41 (2H, m), 1.61 (3H, s), 1.62-1.7 

1 (2H, m), 1.78-1.93 (3H, m), 2.10 (3H, s), 2.11 (3H, s), 2.16 (3H, s 

), 2.41 (2H, t, J = 6.0 Hz), 2.86-2.94 (2H, m), 3.21 (3H, s), 3.39 (2 

H, t, J = 6.0 Hz), 4.21 (2H, d, J = 4.9 Hz), 5.85 (1H, s), 6.94 (1H, 

s), 8.14 (1H, t, J = 4.9 Hz), 11.48 (1H, s). 

MS (APCI) m/z: 548, 550 (M+H)+. 

[0315] ^JfeflJI 1 

( 2 R) -7-7'Pf-N- [ (4, 6-V*T)\s-2-t*V~ 1 , 2-

V\1 KPH°'J^>-3--f,/U) - 2- (1 -ifJ^M-JH4 

-kf^'JS/MU) -2, , 3 5 -tl 

K ( 1 1 ) 

[0316] X17 —4-e^L/c^b^ ( (2R) —A4g —f) (0. 3 9 0 g, 

0. 7 9 5 mmo I) ^^PP^> (5 mL) h 'Jl 

y (0. 131 g, 1. 29 mmol) %j]UA.s TK/PTS ^ 

$ yX)\s7k—)W P UK (0. 123 g, 0. 954 mmol) 

A.^-e4 0tp^i#L/co J5Mt(C7K;&JPA.^pp^>'UA-ett 
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!±! L)MsL/co ima- K 'J OAVm£Lfc®t> 
s MJ±~FVBffiLs VV =?-?<— ( 
^PP^JUA :^;-^=100:0^96:4) (CTfiMU WMitS 

$1(0. 367 g, 0. 631 mmol, 79% Yield) £*§ 

tCo 

'H-NMR (400MHz, DMS0-d6) 8: 1.19 (3H, t, J = 7.3 Hz), 1.28-1.40 (2H, 

m), 1.63 (3H, s), 1.80-1.88 (2H, m), 2.02-2.10 (1H, m), 2.11 (6H, s), 

2.17 (3H, s), 2.73-2.82 (2H, m), 3.02 (2H, q, J = 7.3 Hz), 3.65-3.70 

(2H, m), 4.21 (2H, d, J = 4.9 Hz), 5.86 (1H, s), 6.96 (1H, s), 8.15 

(1H, t, J = 4.9 Hz), 11.49 (1H, s). 

MS (APCI) m/z: 582% 584 (M+H)+. 

[0317] mfefljl 2 

(2 R) -7-7"P^-2- (1-lfJH4-^'J^) -2, 4-V 

P^JU-N- [ (62-7°P tMU- 1 , 2-^'tK 

• n°U^>-3--f )i) -1, 3 5 -till 

h' (12) 

[0318] (111 2-1) 

tert -7'T)l 4 - [ (2 R) -7-^0^-2, 4 -V*T)\s-5 -

[ (62-^*y-4-7°P tMU- 1 , 2-^HKPH°U^>-

3 —r ^U) JU] -1, 32)l 

] Vy- 1 K ( ( 2 R) — A 4 h ) 

[0319] H7-2t'Mlfclbpi ( (2R) -A3 g) (2.00 g, 4. 

3 8 mmol) <hWO 2 01 1 14 03 2 4 U 

T^L/c3- (Z^y^f^U) - 6-^fjU-4-7°P H°>/U- 1 H-t°'J 

y>-2-^> (0. 8 6 9 g, 4. 82 mmo I) ^fflUTIl 

1 -3 illE^t) ( 1 . 83 g, 2. 95 mm 

o I , 6 7 % Yield) £?#fc0 

'H-NMR (400MHz, CDCL3) 5: 0.99 (3H, t, J = 7.6 Hz), 1.33-1.43 (2H, m) 
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, 1.45 (9H, s), 1.58-1.69 (5H, m), 1.76-1.84 (2H, m), 1.93-2.02 (1H, 

m), 2.21 (3H, s), 2.27 (3H, s), 2.66 (4H, m), 4.21 (2H, br s), 4.51 ( 

2H, d, J = 5.5 Hz), 5.96 (1H, s), 7.00 (1H, s). 

MS (APCI) m/z: 618, 620 (M+H)+. 

[0320] (l|1 2-2) 

( 2 R) -7-7"P^-2, 4-^^U-N- [ ( 6 - 2 

V —4 — 7°P kMU- 1 , KPH°'J^>-3--nu) - 2-

(4 - U *>MU) - 1 , 3 - ̂  > VVt * 7 - JU - 5 -1) )l>rf=*r+>- $ K 

( (2 R) - A4 h - f ) 

[0321 ] H 12—1 L itftpll ( ( 2 R) — A 4 h ) (1.83 g, 2 

.95 mmo I) It 3 - 4 £ ( 

1. 53 g, 2. 95 mmol, 100% Yield) &1§fc0 

MS (APCI) m/z: 518, 520 (M+H)+. 

[0322] (111 2-3) 

(2 R) - 7-ypf-2- (1-ifJH4-^'J^) -2, 4-V 

[ (62-^*7-4-7°P H°>/U-1 , 2-^HK 

Pt0|jy>-3-^Jl) -1, 3 5 -till 

K (12) 

[0323] H 12 — 2 t'Mlfcftpi ( (2R) —A4h — f) (1. 00 g, 

1. 93 mmol) (h7t h ~7 )V T^t; K ( 1 . 28 g, 28. 9 

mmo I) ( 

0.387 g, 0.707 mmol, 37% Yield) 

O 

'H-NMR (400MHz, DMS0-d6) 8: 0.91 (3H, t, J = 7.6 Hz), 0.96 (3H, t, J 

= 7.2 Hz), 1.29-1.40 (2H, m), 1.46-1.56 (2H, m), 1.61 (3H, s), 1.65-1 

.73 (2H, m), 1.74-1.88 (3H, m), 2.10 (3H, s), 2.12 (3H, s), 2.27 (2H, 

q, J = 7.2 Hz), 2.44-2.49 (2H, m), 2.82-2.94 (2H, m), 4.22 (2H, d, J 

= 4.9 Hz), 5.88 (1H, s), 6.93 (1H, s), 8.12 (1H, t, J = 4.9 Hz), 11. 
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49 (1H, s). 

MS (APCI) m/z: 546, 548 (M+H)+. 

[0324] 1 3 £ 1 4 

[<b31] 

1 3 

2- (t rans-4-7<^>^PAJp^) - 7 -XWE-N- [ (4 

, 6-V*T)\s-2-t*V~ 1 , 2-*/£ KPkf'J *>*:/-3->NU) f 

JU] -2, 4-^^-1, 35 

K ( 1 3 ) 

[0325] (Ig 13-1) 

7 — — 2 — [t rans-4- (tert -7° 

">/U7$y) -2, 4-^^U-1 , 3-^>V'y>* 

7—JU — 5 — \y— K (t rans— A 2 i ) 

[0326] ##$1 T'Mlfcftpi (A 1 a) (23. 5 g, 90. 0 mmo 

I) . ##$1 3-e^L/c^b^ (S-1 3) (9. 02 g, 43. 

1 mmo I) „ KT~ t) t) )V&—){/=.){/T— 0 A (0) (1.44 g 

% 2. 25 m m o I ) % 5 — (i/ - tert- 7^7) — 1 ' 
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3' , 5' - h U 7X-JU-r H- [1, 4' ] (3 

.42 g%6. 75 mmol) 1 — 1 <h 

l\ ^HB'fb'n^ (38.9 g, 80.3 mmol, 89% Yie 

I d ) £f#/co 

'H-NMR (400MHz, CDCL3) 8: 1.04-1.15 (2H, m), 1.25-1.38 (2H, m), 1.44 

(9H, s), 1.63 (3H, s), 1.79-1.87 (1H, m), 1.91-1.99 (2H, m), 2.04-2.1 

2 (2H, m), 2.38 (3H, s), 3.31-3.46 (1H, m), 3.84 (3H, s), 4.37 (1H, b 

r s), 7.67 (1H, s). 

[0327] (111 3-2) 

7 — 7° • — 2 - [t rans-4- (tert - 7° h )V7 $ 

J) -2, 4-^^U-1 , 

5 — ~h(t rans—A3 i) 

[0328] 111 3-1TMLfcM (t rans-A2 i) (2 3. 5 g, 

48. 5 mmo I) UTIl 1 - 2 <h *I§E^t) 

(22.8 g, 48.5 mmol, 100% Yield) 

O 

'H-NMR (400MHz, CDCL3) 8: 1.04-1.16 (2H, m), 1.25-1.38 (2H, m), 1.44 

(9H, s), 1.64 (3H, s), 1.80-1.90 (1H, m), 1.92-2.00 (2H, m), 2. 

06-2.16 (2H, m), 2.41 (3H, s), 3.35-3.48 (1H, m), 4.40 (1H, br s), 7. 

80 (1H, s). 

MS (ESI) m/z: 468, 470 (M-H)-. 

[0329] (III 3-3) 

tert- 7N- [t rans-4 - [ 7 - 7°P "E - 5 - [ (4, 6 

-V*T)\s-21 , 2-*/£ KPH°'J^>-3--nu) 

JUA^E-fJU] -2, 3-s<yy*/**V—)\/-2-4)\/ 

] P^U] — h (t r a n s — A 4 i ) 

[0330] I113-2 L/c (t rans—A3 i) (22.8 g, 48. 

5 mmol) ^i^TIll - 3 £ *I§E^t) (2 6 
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.8 g, 44.3 mmol, 91% Yield) £rt#/c0 

'H-NMR (400MHz, CDCL3) 8: 1.02-1.15 (2H, m), 1.23-1.40 (2H, m), 1.43 

(9H, s), 1.59 (3H, s), 1.75-1.84 (1H, m), 1.89-1.97 (2H, m), 2.02-2.1 

0 (2H, m), 2.21 (3H, s), 2.26 (3H, s), 2.37 (3H, s), 3.34-3.45 (1H, m 

), 4.39 (1H, d, J = 8.4 Hz), 4.49 (2H, d, J = 5.5 Hz), 5.96 (1H, s), 

7.00 (1H, s), 7.21 (1H, t, J = 5.5 Hz). 

MS (ESI) m/z: 604, 606 (M+H)+. 

[0331] (111 3-4) 

2- (t rans-4-7<^>^PAJp^) -7-7°P;E-N- [ (4 

, 621 , KPH°'J^>-3--f,/U) 

JU] -2, 35 

K ( 1 3 ) 

[0332] H 13 — 3 T"nJ5£ L/c'fbn"^ (trans—A4i) (6. 04 g, 

9. 99 mmo I) UTIl 3 - 4 £ &&&*>'J 

^'i^P7 h^77<- 10 0: 0^3 0 : 

7 0) (CTffMU *I§E^t) (4. 20 g, 8. 33 mmol, 8 

3 % Yield) %mt£o 

'H-NMR (400MHz, DMS0-d6) 8: 0.93-1.05 (2H, m), 1.08-1.23 (2H, m), 1.5 

9 (3H, s), 1.73-1.85 (5H, m), 2.10 (3H, s), 2.11 (3H, s), 2.16 (3H, s 

), 2.39-2.49 (1H, m), 4.21 (2H, d, J = 4.9 Hz), 5.85 (1H, s), 6.94 (1 

H, s), 8.14 (1H, t, J = 4.9 Hz). 

MS (ESI) m/z: 504, 506 (M+H)+. 

[0333] 1 4 

7-^Pf-2 - [t rans-4-

-N- [ (4, 6-V*T)\s-21 , 2-^t KPt°U^>-3 

-2, , 3 5 -

t) $ K (14) 

(I11 4) 



WO 2015/141616 95 PCT/JP2015/057652 

IS1 (13) (21. 0 g, 41. 6 mm 

o I) £ElNTI13-5£imftJ5J&£fTl\ (2 0. 0 g 

, 37.6 mmol, 90% Yield) £rt#/c0 

'H-NMR (400MHz, DMS0-d6) 8: 1.08-1.23 (4H, m), 1.59 (3H, s), 1.75-1.9 

0 (5H, m), 2.02-2.09 (1H, m), 2.10 (3H, s), 2.11 (3H, s), 2.13 (6H, s 

), 2.16 (3H, s), 4.21 (2H, d, J = 4.9 Hz), 5.85 (1H, s), 6.94 (1H, s) 

, 8.14 (1H, t, J = 4.9 Hz), 11.48 (1H, s). 

MS (APCI) m/z: 532, 534 (M+H)+. 

[0334] fcm"F (0izr &i-f y ? t -?- iz #s® b fc0 

CH I RALCEL OZ-3 4. 6mmlDx15 

0 m m L 

•• n -^*y-y : : ^lf^7$v=6 0:4 0:0. 

04 (V/V) 

: 1 . 0 0 m L / m i n 

: 3 5 °C 

Bit?-?: 4. 4# [a] D20 = -7. 2 (C = 1 

. o, Onu-fc)iA) ) 
H2t°-^:6. 6# (Jztfi^Jt [a] D20 = +9. 0 (C = 1 

. o, Onu-fc)iA) ) 

[0335] 1 5 

( 2 R) -1--Jn=£~2 - [t rans-4- (V * J-)\/7 J ) *s<7U 

-N- [ (4, 6 -V*T)\s-21 , 2-^tKPtf 

\)Vy-3-< )\s) -2, , 3-^<yWt*V 

-)\y-5 K (1 5) 
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[>fb32] 

C H, CH3 0^0 optical 0 0 °-v° H 
resolution . ] n u 

,CH:3 * JsrCH* ^vCH3 
15-1 LI 15-2 15-3 

trans-A2i trans-(2R)-A2i trans-(2R)-A3i 

H3C.^. CH3 H3C^/VCH3 

o iff" ^ O^NH O O^MH O V 

XoH, » (K"> 
*-Y> .. o 15Jl Br-V-o 1" Br^TP 

H '"*•'• v "3 
trans-(2Rj-A4? traiiS-(2R)-A4i-f 15 

[0336] (Xjg 15-1) 

(2R) — 7 — 7° • — 2 — [t rans—4— (te r t — 7° h 

-2, 4-^^U-1 , 3 —^ 

)l- 5 [y— h (t rans - (2R) -A2i 

) 

[0337] I|1 3-1 -e^L/clb^t] (t r a n s - A 2 i ) £]^-F©£mCT& 

x-J- > v - JC^SI L fc0 

tzJU CH I RALCEL OZ-H 4. 6mm I Dx25 

0 m m L 

MM®: n-^*Ht> : X^y-JU=98 : 2 (V/V) 

: 1 . 0 0 m L / m i n 

: 2 5 °C 

mitr-^:11. 2# Ub&ftJt [a] D20 = -6. 5 (C = 

1 . 0, £ P PTJNJUA) ) 

I2b-^7: 12. 3# (Jzb^S [a] D20 = +6. 3 (C = 

1 . 0, £ P P<Jv/UA) ) 

[0338] J^-FCDUtt, R{*<h^£tl/cf§ 
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( (2R) -A 2 i) 

[0339] (III 5-2) 

(2 R) - 7 — 7° • — 2 - [t rans-4- (tert -~f 

-2, 4-^^-1, 

* V—;U— 5 — (t rans — (2R) -A3 i ) 

[0340] 111 5-l^limi ( (2R) -A2 i) (f§2H0-^, 0. 9 

56 g, 1.97 mmol) ^ffi^TIl 1 — 2 <h |W]JllCDJx£5£:fT^N 

. (0.903 g, 1.92 mmol, 97% Yie 

I d ) £f#/co 

[0341] (1115-3) 

tert- N- [t rans-4 - [ (2R) - 7-ypf-5-

[(4, 6-V*T)\s-2-t*V~ 1 , 2-^t KPt°U^>-3--r>/U 

) -2, 4-2/^^1,-1, 3JU 

— 2—^T;U] P^ *5/J U] h (t rans — (2R) —A 

4 i ) 

[0342] I11 5-2 L/clbl^t) (trans - (2R) -A3i) (0.9 

03 g, 1. 92 mmol) ^rffi^TIl 1 — 3 £ l^iCDJxJ^^rfr^V 

iB-fb^tl (o. 801 g, 1. 32 mmol, 6 9% Y i e I d) 

tc o 

'H-NMR (400MHz, CDCL3) 8: 1.03-1.15 (2H, m), 1.21-1.38 (2H, m), 1.44 

(9H, s), 1.59 (3H, s), 1.75-1.84 (1H, m), 1.89-1.97 (2H, m), 2.02-2.1 

0 (2H, m), 2.21 (3H, s), 2.26 (3H, s), 2.37 (3H, s), 3.34-3.45 (1H, m 

), 4.41-4.45 (1H, m), 4.49 (2H, d, J = 6.0 Hz), 5.95 (1H, s), 7.00 (1 

H, s), 7.18 (1H, t, J = 6.0 Hz). 

MS (APCI) m/z: 604, 606 (M+H)+. 

[0343] (I115-4) 

(2 R) -2- (t rans-4-7$y->^P^^) - 7-^Pf-

N- [ (4, 6-V*T)\s-2-t*V~ 1 , 2-^t KPt°U^>-3-
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•fJU) -2, 4-is/TJls- 1 , 3 5 -t) 

K (trans - (2R) -A4 i-f) 

[0344] I|1 5-3 (trans - (2R) -A4i) (0.8 

01 g, 1.32 mmol) $:Sl\TI®3 — 4 £ 

x *I§E^t) (0. 668 g, 1. 32 mmol, 100% Yie 

I d ) £f#/co 

'H-NMR (400MHz, DMS0-d6) 8: 0.93-1.05 (2H, m), 1.08-1.23 (2H, m), 1.5 

9 (3H, s), 1.73-1.85 (5H, m), 2.10 (3H, s), 2.11 (3H, s), 2.16 (3H, s 

), 2.39-2.49 (1H, m), 4.21 (2H, d, J = 4.9 Hz), 5.85 (1H, s), 6.94 (1 

H, s), 8.14 (1H, t, J = 4.9 Hz). 

MS (ESI) m/z: 504, 506 (M+H)+. 

[0345] (IS 15-5) 

( 2 R) -7 - - 2- [t rans-4- (V * J-)\/7 J ) Wu 

-N- [ (4, 6 -V*T)\s-21 , 2-^HKPtf 

U^>-3--f,/U) -2, 4-V*T)\s-\ , 3-^yVVt^V 

~)l/— 5 — £)K (15) 

[0346] I|1 5-4 L/clbl^t) (trans - (2R) -A4i-f) (0 

.668 g, 1.32 mmol) $:SUTI®3 — 5 £ 

fjl\ (0. 616 g, 1. 16 mmol, 87% Yi 

eld) o 

iH-NMR (400MHz, DMS0-d6) 8: 1.08-1.20 (4H, m), 1.59 (3H, s), 1.75-1.9 

0 (5H, m), 2.02-2.12 (1H, m), 2.09 (3H, s), 2.11 (3H, s), 2.13 (6H, s 

), 2.16 (3H, s), 4.21 (2H, d, J = 4.9 Hz), 5.85 (1H, s), 6.93 (1H, s) 

, 8.12 (1H, t, J = 4.9 Hz), 11.47 (1H, s). 

MS (APCI) m/z: 532, 534 (M+H)+. 

[a] D20 = -7. 2 (c = 1 . 0, £PP*JUA) 

UtcW> 1 (Dit^£-mbtc0 
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[0347] 1 6 

7 — 7" P — 2 — [t rans-4-

-N- [ (4 -p< h*^>- 6 2 -t*V~ 1 , 2-^t KPt°U 

Vy-3-<)\s) -2, 4-V*T)\s-\ , 

)\y-5 K (1 6) 

[0348] (Xl 16-1) 

tert- N- [t rans-4 - [ 7 - 7°P "E - 5 - [ (4 -

h*^>-62-t*V~ 1 H-t°U^>-3--r>/U) 

A'^E-fJU] -2, 4-2/^^1,-1, 3-/<> x/y>*V->/U-2-4 JU] 

2/£P^*2/JU] K 

[0349] Xg 13-2 L/c 7 - 7°P "E - 2 - [t rans-4- (tert-

7° S*2/^JJUTK—J ) 2/£P^*2/JU] -2, 4-2/^^1,-1, 3 

5-tlJltfym. (0. 24 3 g, 0. 517 

mmol) ihWO 2 0 13 12 0 104 2 (ClEtl^ bXS 

J$Ltc3- -4-* S*2/-6-p<^U- 1 

- 2 (0.116 g, 0.568 mmol) £ffl^TX 

H - 3 £ |fUH&J5J&£fTl\ *I§E^t) (0.237 g, 0.38 

2 mmol, 74% Yield) tt%tc0 

'H-NMR (400MHz, DMS0-d6) 8: 1.06-1.21 (4H, m), 1.35 (9H, s), 1.59 (3H 

, s), 1.73-1.85 (5H, m), 2.10 (3H, s), 2.18 (3H, s), 3.07-3.20 (1H, m 

), 3.78 (3H, s), 4.14 (2H, d, J = 4.4 Hz), 6.09 (1H, s), 6.74 (1H, d, 

J = 8.0 Hz), 6.93 (1H, s), 7.95 (1H, t, J = 4.4 Hz), 11.45 (1H, s). 

MS (APCI) m/z: 620, 622 (M+H)+. 

[0350] (III 6-2) 

2- (t rans-4-7$y->^P^^) -7-7°P;E-N- [ (4 

-* h*2/- 6 2 -t*V~ 1 H-H°'J^>-3--nu) tT)\s 

] -2, 4-2^^-1, 35 —K 

[0351 ] Xl 16—1 T"n J5& Lfct e r t - ~73~)\/ N— [t rans—4 — [7 — 
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7"P^-5- [ (4-* 621 

— 3 —r >*U) 111 -2, 4-^^-1, 3-^yVV 

;t*7—JU-2--f JU] W h (0. 2 3 7 g, 

0. 3 8 2 mmo I) UTIS 3 - 4 «h 

(0. 187 g, 0. 359 mmol, 94% Y i e I d ) £ 

mtc o 
'H-NMR (400MHz, DMS0-d6) 8: 0.89-1.04 (2H, m), 1.06-1.23 (2H, m), 1.5 

7 (3H, s), 1.71-1.83 (5H, m), 2.09 (3H, s), 2.17 (3H, s), 2.37-2.50 ( 

1H, m), 3.55 (3H, s), 3.78 (3H, s), 4.15 (2H, d, J = 4.8 Hz), 6.09 (1 

H, s), 6.92 (1H, s), 7.93 (1H, t, J = 4.8 Hz). 

MS (APCI) m/z: 520, 522 (M+H)+. 

[0352] (111 6-3) 

7-^Pf-2 - [t rans-4-

-N- [ (4-p< h*^-6-p<51>/U-2-^*V - 1 H-t°U^>-3-

-fJU) -2, 4-^^U-1 , 3-^<yWt*V-)l-5-*j 

K 

[0353] 111 6 — 2 T"n J5& Lfc2 — (t rans -4-7$y^^P^^r->^) -

7-7'Pf-N- [ (4-^hJr->-6-^f^-2-^JrV-1 

Vy-3-y[)\y) -2, , 3-s<yW**V-

)l— 5 — K (0. 187 g, 0. 359 m m o I ) 

INTI13-5 *I§E^t) (0. 126 g, 0. 

229 mmol, 64% Yield) £t#/c0 

'H-NMR (400MHz, DMS0-d6) 8: 1.06-1.22 (4H, m), 1.58 (3H, s), 1.72-1.9 

0 (5H, m), 2.00-2.21 (1H, m), 2.09 (3H, s), 2.12 (6H, s), 2.16 (3H, s 

), 3.78 (3H, s), 4.15 (2H, d, J = 4.4 Hz), 6.08 (1H, s), 6.91 (1H, s) 

, 7.93 (1H, t, J = 4.4 Hz), 11.4 (1H, br s). 

MS (APCI) m/z: 548, 550 (M+H)+. 

[0354] 1 7 
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7 — — 2 — [t rans-4- V 0 JU] 

-N- [ (4-xfjU-62-^*V-1, 2-y'tKPb'Ji; 

y-3-^A) -2, 4-^^U-l 

- 5 K (1 7) 

[>fb33] 

3 -• -)l 

174 

W f-Bu 
AG 

trans-A2i traris-H2a 

"3 

r-VH 
O^N H Q 

H3cO-''N 
17-4 

C H j 

7$ y W — 7 — 7~• — 2 

V— ;U- 5 U— K (t 

CHg 

trans-H3a 

[0355] (H17-1) 

fJU 2— (t rans 

, Ar-VtTfr- 1,3-

rans-HI a) 

[0356] 111 3-1TMLfcM (t rans-A2 i) (0. 2 00 g, 

0. 4 1 3 mmo I) 1/NTIS 3 - 4 £ 

(0.160 g, 0.417 mmol, 100% Yield) 

£?#fc0 

'H-NMR (400MHz, CDC L3) 8: 1.05-1.15 (2H, m), 1.24-1.33 (2H, m), 1.63 

(3H, s), 1.80-1.88 (1H, m), 1.89-1.97 (4H, m), 2.38 (3H, s), 2.60-2.6 

8 (1H, m), 3.85 (3H, d, J = 1.2 Hz), 7.67 (1H, s). 

MS (ESI) m/z: 384, 386 (M+H)+. 

[0357] (I117-2) 
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7-y'nt-2- [t rans-4-

-2, 

U — h (t rans — H 2 a) 

[0358] Ig1 7-1 (t rans-H1 a) (0. 124 g, 

0. 4 1 3 mmo I) £ffl^TlS3 — 5 <h 

(0.124 g, 0.417 mmol, 93% Yield) ^ 

mtc o 
'H-NMR (400MHz, CDCL3) 8: 1.16-1.31 (4H, m), 1.63 (3H, s), 1.78-1.86 

(1H, m), 1.90-2.05 (4H, m), 2.10-2.20 (1H, m), 2.27 (6H, s), 2.38 (3H 

, s), 3.84 (3H, s), 7.66 (1H, s). 

MS (ESI) m/z: 412, 414 (M+H)+. 

[0359] (I117-3) 

7 — — 2 — [t rans-4-

-2, 35(t r 

ans — H3 a) 

[0360] IS 17 — 2 t'Mlfcftpi (t rans — H2a) (0. 5 2 3 g, 

1. 2 7 mmo I) UTIS 6 — 4 £ lilE'fb'n 

i (0. 5 9 7 g, 0.505 mmol, 47% Yield) £*§ 

tc o 

MS (ESI) m/z: 398, 400 (M+H)+. 

[0361] (IS 17-4) 

7-^Pf-2 - [t rans-4-

-N- [ (462-t*V~ 1 , 2-^'tKPblJ^ 

V-3->NU) -2, 4-^^U-1 , 

- 5 K (1 7) 

[0362] IS1 7-3-e^Lfc^tt (t rans-H3a) (0. 2 3 8 g, 

0.5 9 7 mmol) <hWO 2 01 1 14 03 2 4 

-4-I^U-6-*^U- 1 H 
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2-t> (0. 119 g, 0. 7 17 mmo I) 

Tin - 3 £ (0.245 g, 0.44 

8 mmol, 75% Yield) £%tc0 

'H-NMR (400MHz, CDCL3) 8: 1.20 (3H, t, J = 7.7 Hz), 1.21-1.30 (4H, m) 

, 1.60 (3H, s), 1.75-1.90 (1H, m), 1.92-2.02 (2H, m), 2.22 (3H, s), 2 

.27 (6H, s), 2.28 (3H, s), 2.71 (2H, q, J = 7.7 Hz), 4.52 (2H, d, J = 

5.5 Hz), 5.99 (1H, s), 6.99 (1H, s), 7.26 (1H, t, J = 5.5Hz). 

MS (ESI) m/z: 546, 548 (M+H)+. 

[0363] 1 8 

7 — 7" P — 2 — [t rans-4-

-2, 4-^^U-N- [ (62-7°P tMU- 1 

, 2-V\l KPtf'J *>*:/-3->NU) ;^U] -1, 

JU- 5 K (18) 

[0364] IS 17 — 3 t'MLfcftptl (t rans — H3a) (0. 2 9 7 g, 

0.7 4 5 mmol) £\N0 2 01 1 14 03 2 4 lC§Eii£ 

)i(C^i;T^L/c3 - (7$ J - 6-^fjU-4-7°P H°>/U-1 

H-t°U^>-2-^> (0. 16 1 g, 0. 8 94 mmo I ) 

INTin -3 (0. 314 g, 0. 5 

60 mmol, 75% Yield) %%tc0 

'H-NMR (400MHz, CDCL3) 8: 0.99 (3H, t, J = 7.3 Hz), 1.19-1.28 (4H, m) 

, 1.60 (3H, s), 1.76-1.84 (1H, m), 1.92-1.98 (4H, m), 2.09-2.17 (1H, 

m), 2.21 (3H, s), 2.27 (9H, s), 2.62-2.68 (2H, m), 4.51 (2H, d, J = 5 

.0 Hz), 5.96 (1H, s), 6.99 (1H, s), 7.25 (1H, t, J = 5.0 Hz). 

MS (ESI) m/z: 560, 562 (M+H)+. 

[0365] 1 9 

7-7'Pf-N- [ (4, 6-V*T)\s-21 , 2-^HKPtf 

'J Vy- 3 --TJU) - 2- [t rans-4- (x^JUZ^y) */ 

-2, 3-^<yWt*V-)l-5-*j 
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K (1 9) 

[0366] Igl 3 — 4 (13) (0. 500 g, 0. 992 

mmo I) <h 7Mz h TJU •x t: K (0. 440 g, 9.99 mmol) 

(o. 3 60 

g, 0. 6 7 6 mmol, 68% Yield) £t#/cQ 

'H-NMR (400MHz, DMS0-d6) 5: 0.90-1.02 (2H, m), 0.97 (3H, t, J = 7.2 H 

z), 1.08-1.22 (2H, m), 1.59 (3H, s), 1.75-1.85 (3H, m), 1.85-1.94 (2H 

, m), 2.10 (3H, s), 2.11 (3H, s), 2.16 (3H, s), 2.23-2.33 (1H, m), 2. 

52 (2H, q, J = 7.2 Hz), 4.21 (2H, d, J = 4.9 Hz), 5.85 (1H, s), 6.93 

(1H, s), 8.12 (1H, t, J = 4.9 Hz). 

MS (ESI) m/z: 532, 534 (M+H)+. 

[0367] mmm 2 0 
7 —7"P^—N— [ (4, 621 , 2-^HKPtf 

U^>-3--f,/U) -2- [t rans-4- [N-xfJU (N-

*^11) 7^7] VO P^^JU] -2, 4-^^U-1 , 3 

V— )l— 5 K (2 0) 

[0368] ^»yi 9-e^L/c^b^ (1 9) (0. 100 g, 0. 188 m 

mo I) £ffllNTI13-5£|H^©J5J&£fT9d££<fcy^§E<b^ (0 

. 065 g, 0. 119 mmol, 63% Yield) £rt#/c0 

'H-NMR (400MHz, DMS0-d6) 8: 0.94 (3H, t, J = 7.2 Hz), 1.08-1.27 (2H, 

m), 1.59 (3H, s), 1.72-1.90 (5H, m), 2.10 (3H, s), 2.11 (6H, s), 2.16 

(3H, s), 2.24-2.343 (1H, m), 2.41 (2H, q, J = 7.2 Hz), 4.21 (2H, d, 

J = 4.9 Hz), 5.86 (1H, s), 6.94 (1H, s), 8.13 (1H, t, J = 4.9 Hz), 11 

.48 (1H, br s). 

MS (ESI) m/z: 546, 548 (M+H)+. 

[0369] mmm 21 
7-^Pf-2 - [t rans-4- (V ^ J ) 

-N- [ (4, 6-V*T)\s-21 , 2-^t KPt°U^>-3 
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-'NU) -2, 4-^^U-1 , 

K (21) 

^JfeflJI 9T^j5£L/clb^t) (1 9) (0. 160 g, 0. 3 00 m 

mo I ) £ Tiz h T )V •x t: K (0. 132 g, 3. 00 m m o I ) £: 

ffl^TI13-5<h^«l©SJ^T9o<h(C^J*I§Elb^t) (0. 06 5 

g, 0. 116 mmol, 39% Yield) £t#/cQ 

'H-NMR (400MHz, DMS0-d6) 5: 0.93 (6H, t, J = 7.2 Hz), 1.08-1.27 (4H, 

m), 1.59 (3H, s), 1.72-1.90 (5H, m), 2.10 (3H, s), 2.11 (3H, s), 2.17 

(3H, s), 2.44 (4H, q, J = 7.2 Hz), 4.21 (2H, d, J = 4.9 Hz), 5.86 (1 

H, s), 6.94 (1H, s), 8.14 (1H, t, J = 4.9 Hz), 11.49 (1H, br s). 

MS (ESI) m/z: 560, 562 (M+H)+. 

[0370] mmm 2 2 
7-7"P^-2 - [ ( 2 S , 5 R) -5 - {V* T)\/7 J ) rh^bh'P 

¥=>y-2-4 -N- [ (4, 6-V*T)\s-21 , 2-V 

t: KPkf'J *>*:/-3->NU) -2, , 3-^yV 

v— ;u— 5 — K (2 2) 

[0371] (112 2-1) 

7-7'Pf-2 - [ (2 S, 5 R) -5- (tert 

j7 $ 7 ) -x h "7 t: K P > — 2 — -f JU] —2, 4 — V ̂  1 

, 3 — s<y SJV 5rsJ — )\/ — 5 [y— h 

[0372] ##0!l 1 T'Mlfcftpi (A 1 a) (0. 400 g, 1.53 mm 

o I ) £\N0 2 0 0 7 10 5 1 5 4 (ClEi^ L 

fct e r t — N— [ (3R, 6 S) —6 — h "y t; K P tf 

"7 > 3 — 'f JU] — h (0 . 4 1 4 g, 1. 84 mmol) 

Tin 3 - 1 £ |fUH&J5J&£fTl\ *I§E^t) (0.44 3 g , 0 . 

911 mmol, 59% Yield) £%tc0 

'H-NMR (400MHz, CDCL3) 8: 1.22-1.34 (1H, m), 1.45 (9H, s), 1.52-1.63 

(1H, m), 1.67-1.76 (3H, m), 1.80-1.90 (1H, m), 2.10-2.19 (1H, m), 2.3 
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9 (3H, s), 2.99-3.07 (1H, m), 3.45-3.51 (1H, m), 3.55-3.70 (1H, m), 

3.85 (3H, s), 4.10-4.19 (1H, m), 4.21-4.41 (1H, m), 7.68 (1H, s). 

[0373] (112 2-2) 

7 — — 2 — [ (2 S, 5 R) -5 - (tert - 7° h 

7 $ J ) K "7 t: K • > — 2 — -f JU] —2, 4 — f-JU— 1 , 3—^ 

> 7'2/:t * 7 — JU - 5 -1) Jlsrf>It 

[0374] XI2 2 - 1 VSmbfc/TJU 7-7'Pf-2- [ (2S, 5R) -5-

(tert - "r h =y \L K • \f.=y > - 2 - -f JU] 

-2, 4-2^^1,-1, 35-*jJl/<K*2/lx-h 

(0.443 g, 0. 911 mmol) ^l^tlgl -2£|fUH&J5 

J/S£rfirl\ (0.423 g, 0.895 mmol, 98 

% Yield) tt%tc0 

[0375] (112 2-3) 

tert- 7>JU N- [ (3 R, 6 S) -6 - [ 7 - 7°P "E - 5 - [ (4 

, 6-V*T)\s-2-t*V~ 1 , 2-i/(tKPblJ^>-3-'fJL') 

-2, 4-2/^^1,-1, 3-/><>72>>*7->'U-2-

-f Jl/] T~ K "7 t: K • > — 3 — -f JU] h 

[0376] XI2 2-2 L/c 7 - 7'P ̂ E - 2 - [ ( 2 S , 5R) -5 - (ter 

t -7" S*2/^JJUTK—J ) 7h7t KPtf^>—2—^T;U] -2, 4 

-2/*^fJU-1, 3-^>y2/*^*7-JU-5-tlJltfym. (0. 423 

g, 0. 895 mmol) £ffll^TXl 1 — 3 <h 

IBlb^t) (0.212 g, 0.349 mmol, 39% Yiel 

d) £?#fc0 

'H-NMR (400MHz, CDCL3) 8: 1.21-1.34 (1H, m), 1.43 (9H, s), 1.50-1.62 

(1H, m), 1.67 (3H, s), 1.75-1.87 (1H, m), 2.05-2.17 (1H, m), 2.23 (3H 

, s), 2.26 (3H, s), 2.36 (3H, s), 2.97-3.06 (1H, m), 3.41-3.48 (1H, m 

), 3.52-3.74 (1H, m), 4.09-4.19 (1H, m), 4.21-4.32 (1H, m), 4.49 (2H, 

d, J = 5.5 Hz), 5.97 (1H, s), 7.01 (1H, s), 12.35 (1H, br s). 
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MS (APCI) m/z: 606, 608 (M+H)+. 

[0377] (112 2- 4) 

2— [ (2S, 5R) — 5 — ~7 $ J x1 K "y t: K • > — 2 — -f JU] — 7 — 

7"P^-N- [ (4, 621 , 2-y'tKPb'Ji; 

>-3--fJU) ;^U] -2, 4-^^-1, 3 

- 5 K 

XI2 2 - 3 Ltc tert- 7>JU N- [ (3R, 6 S) -6 - [ 

7 —7"P^— 5 — [ (4, 6-V*T)\s-2-t*V~ 1 , 2-^HKPtf 

u^>-3--r>/u) -2, 4-^^-1, 3-^ 

> V— JU— 2 — -f JU] -x K "7 t: K P > — 3 — -f JU] — 

h (0. 212 g, 0.349 mmol) INTIl 3 - 4 £ |W]*§ 

^IIB'fb'n^ (0. 177 g, 0. 350 mmol, 

10 0% Yield) %mt£o 

MS (APCI) m/z: 506, 508 (M+H)+. 

[0378] (112 2-5) 

7 — 7° P — 2 — [ ( 2 S , 5 R) -5 - J) Th7tKP 

^>-2-^] -N- [ (4, 62-t*v- 1, 2-2; 

t KPt°U^>-3--r>/U) -2, 4-^^-1, 3-^>V 

V^^rV— Jl— 5 K (2 2) 

I12 2-4TMLfc2- [ ( 2 S , 5R) - 5-7$ 7f h7 t: KP b° 

^>-2--fJU] - 7-7*Pf-N- [ (4, 62-t^V~ 

1, 2-^t KPt°U^>-3--r>/U) -2, 4-^^U-1 , 

35K (0. 177 g, 0. 3 

5 0 mmo I) £ffllNTI13 - 5 £ *I§E^t) (0 

. 169 g, 0.316 mmol, 90% Yield) £rt#/c0 

'H-NMR (400MHz, DMS0-d6) 8: 1.29-1.47 (2H, m), 1.61 (3H, s), 1.73-1.8 

0 (1H, m), 1.93-2.05 (1H, m), 2.09 (3H, s), 2.11 (3H, s), 2.15 (6H, s 

), 2.16 (3H, s), 2.16-2.23 (1H, m), 3.12-3.20 (1H, m), 3.49-3.56 (1H, 
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m), 3.99-4.05 (1H, m), 4.21 (2H, d, J = 5.5 Hz), 5.86 (1H, s), 6.94 

(1H, s), 8.15 (1H, t, J = 5.5 Hz), 11.49 (1H, s). 

MS (APCI) m/z: 534, 536 (M+H)+. 

[0379] mmm 2 3 

2 — [t rans—4— (V ̂  T)\/T $ J ) is 9 P^ U] — N— [ (4 

, 621 , 2-*/£ KPH°'J^>-3--f,/U) ^ 

JU] -2, 4-^^U-1 , 35 

K (23) 

[0380] 4-e^L/c^b^ (1 4) (200 mg, 0. 376 mm 

o I) (5 mL) 4MJ^It-1, A-V^^y 

(0. 094 mL, 0. 376 mmo I) 0%/^7^0AK 

rnnrn (o. 200 g) ^izzemrmnbtc 
o MfHS&m. K3®U &M*mi±Ttzg£[;tco %bUtc 

ggjSlC 1 Mfrmik 1- K U 2 0%*$ J -)\/-V 

^7PP^ ^ >(CTttl±l L/Co L/cti, 

MJ^ATlfc&U J$7PA<b;*ft;/c^§Efc^tl (0. 0 9 8 g, 0. 

215 mmol, 57% Yield) £t#/c0 

'H-NMR (400MHz, DMS0-d6) 5: 1.19-1.32 (4H, m), 1.54 (3H, s), 1.75-1.8 

5 (1H, m), 1.93-2.05 (4H, m), 2.19 (3H, s), 2.19-2.29 (1H, m), 2.24 ( 

3H, s), 2.29 (6H, s), 2.35 (3H, s), 4.42 (2H, s), 6.10 (1H, s), 6.54 

(1H, d, J = 7.9 Hz), 6.84 (1H, d, J = 7.9 Hz). 

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

[0381] mmm2 4 

7-^Pf-2 - [t rans-4 - [ (V * T^ J ) * Wu 

-N- [ (4, 6 -V*T)\s-2-t*V~ 1 , 2-^HKPtf 

U^>-3--f,/U) -2, 4-V*T)\s-\ , 3-^yWt^V 

-)\y-5 —K (24) 

[0382] (1124-1) 
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7 — 7" P — 2 — [t rans-4 - [ (te rt - 7° h 

-2, 4 -V*=5-)\s~ 1 , 3—^ 

> 7 — )l ~ 5 -1) [y — h 

[0383] ##0iJ 1 -e^L/c^b^ (A 1 a) (0. 800 g, 3. 06 mm 

o I ) £&mm 1 6-e^L/c^b^ (S — 1 6) (1.09 g, 4. 6 

0 mmol) 3- 1 £ |fUH&J5J&£fTl\ *I§E^t) (1 

.28 g, 2.57 mmol, 84% Yield) £t#/c0 

'H-NMR (400MHz, CDCL3) 8: 0.88-1.00 (2H, m), 1.16-1.27 (2H, m), 1.44 

(9H, s), 1.63 (3H, s), 1.78-1.88 (3H, m), 1.90-1.98 (2H, m), 2.38 (3H 

, s), 2.97 (2H, t, J = 6.4 Hz), 3.85 (3H, s), 4.59 (1H, br s), 7.66 ( 

1H, s). 

[0384] (Xl2 4-2) 

7 — 7~ • — 2 — [t rans-4 - [ (te rt - 7° h tl JUTK-JUT 

$7) -2, , 3 

*7— )V~ 5 -tlJltfyIt 

[0385] II2 4—1 Tl^L/c^^U 7-7^-2- [t rans-4 - [ ( 

te rt-7> J) -2, 4 

3 5 h (1.2 

8 g, 2. 57 mmol) lNTXS 1 — 2 <h 

HIE-fb^tl (1.24 g, 2.57 mmol, 100% Yiel 

d) £?#fc0 

[0386] (H 2 4 — 3) 

tert- 7>JU N- [ [t rans-4 - [7-^P=E-5 - [ (4, 

62-t*V~ 1 , 2-i/'tlKPblJi;>-3-^Jl) 

^JUA'^E-fJU] -2, 41 , 3-^>7y>*7->/U-2--T 

JU] :>^P^*:>,IU] 

[0387] XI2 4-2 j5Sc L/c 7 - 7°P "E - 2 - [t rans-4 - [ (te rt 

-7° J ) -2, 4-^^^ 
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)l- 1 , 35( 1 . 24 g, 2. 

5 7 mmol) 1 - 3 £*I§Elb^t) ( 1 

. 26 g, 2.04 mmol, 80% Yield) £t#/cQ 

'H-NMR (400MHz, CDCL3) 5: 0.88-1.00 (2H, m), 1.15-1.27 (2H, m), 1.43 

(9H, s), 1.60 (3H, s), 1.77-1.86 (3H, m), 1.90-1.94 (2H, m), 2.21 (3H 

, s), 2.26 (3H, s), 2.37 (3H, s), 2.96 (2H, t, J = 6.4 Hz), 4.49 (2H, 

d, J = 5.5 Hz), 4.59 (1H, br s), 5.95 (1H, s), 6.99 (1H, s), 7.20 (1 

H, t, J = 5.5 Hz), 11.55 (1H, br s). 

MS (ESI) m/z: 618, 620 (M+) 

[0388] (1124-4) 

2- [t rans-4- (7 $ J * =$- JU) -1 

N- [ (4, 621 , 2-y>t:KPtflJ^>-3-

-fJU) -2, , 3 5 -tl 

K 

[0389] Xl 2 4 — 3 J5& Lfcte rt - 7^)1 N— [ [t rans—4 — [7 

— 7"P^—5— [ (4, 621 , 2-y'tKPb'J 

Vy-3-<)\s) JU] -2, , 3 —^<y 

2--f JU] :>^P^*:>,IU] (1. 

26 g, 2. 04 mmol) £ffll^TI13 — 4 <h 

, 7$ 7 £*I§E^t) (0. 923 g, 1.78 mmol, 

8 7 % Yield) %mt£o 

MS (ESI) m/z: 518, 520 (M+H)+. 

[0390] (112 4-5) 

7-^Pf-2 - [t rans-4 - [ (V * J-)\/7 J ) * Wu 

-N- [ (4, 6 —2-t*V~ 1 , 2-i/*th'Ptf 

u^>-3--r>/u) -2, 4-^^-1, 3-^>yy>*v 
-JU-5K (24) 

[0391] 112 4- 4^1^2- [t rans-4- (7$ 7 ^JU) *>£P^ 
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-7-7'P^-N- [ (4, 6-V*3-)\/-21 , 2-

V\1 KPtf'J *>*:/-3->NU) -2, 4-^^U-1 , 3-^> 

5K (0. 2 00 g, 0. 3 8 6 m 

mo I) £ElNTI13-5£imftJ5J&£fTl\ *I§E^t) (0. 116 

g, 0.213 mmol, 55% Yield) %%tc0 

'H-NMR (400MHz, CD30D) 8: 0.89-1.00 (2H, m), 1.19-1.30 (2H, m), 1.43-

1.53 (1H, m), 1.60 (3H, s), 1.81-1.96 (5H, m), 2.14-2.18 (2H, m), 2.1 

7 (3H, s), 2.21 (6H, s), 2.24 (3H, s), 2.35 (3H, s), 4.41 (2H, s), 6. 

10 (1H, s), 6.98 (1H, s). 

MS (ESI) m/z: 546, 548 (M+H)+. 

[0392] mmm 2 5 
7-7'Pf-N- [ (4, 621 , 2-^HKPtf 

U^>-3--nu) -2, 4-^^1,-2- [ (1 -*^U-4 

- •; *>MU) -1, 3 5 
K (25) 

[0393] (1125-1) 

tert— 4 - [ (7 -^Pf - 5 -JU- 2, 4 

-y^^ju-i, 3 2->r JU) 

- 1 — U— K 

[0394] ##0!l 1 T'Mlfcftpi (A 1 a) (0. 200 g, 0. 766 m 

mo I) ts ##$11 Ot'MLfcftpIl (S—1 0) (0. 2 5 7 g, 

1 . 15 mmol) £ffll^TH1 — 1 £ ^IlE'fb'n 

t) (0. 280 g, 0. 578 mmol, 76% Y i e I d ) £ 

mtc o 

'H-NMR (400MHz, CDCL3) 5: 1.13-1.29 (2H, m), 1.45 (9H, s), 1.70 (3H, 

s), 1.71-1.80 (3H, m), 1.94 (2H, d, J = 6.1 Hz), 2.38 (3H, s), 2.64-2 

.73 (2H, m), 3.85 (3H, s), 3.95-4.15 (2H, m), 7.69 (1H, s). 

[0395] (112 5-2) 
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7 — 7°• — 2 — [ ( 1 - t e r t - 7° h 4 - 'J V)l 

) -2, , 3-^7 7^*7-^-5 

7 It 

[0396] XI2 5 - 1 L/c tert- 7>JU 4 - [ ( 7 - 7~P ^ - 5 - h 

2, 4-^^U-1 , 3 2--r 

JU) ^7- 1 h (0. 2 80 g, 0. 

5 7 8 mmol) It 1 - 2 <h *I§E^t) ( 

0. 258 g, 0. 548 mmol, 95% Yield) 

O 

[0397] (112 5-3) 

tert-7>JU 4- [ [7-yp^-5 - [ (4, 62-

**7-1, 2-*/£ KPkf'J *>*:/-3->NU) -2 

, 4-^^U-1 , 3-^77^**7-^-2-^] *^U] 

i/>- 1 —ti JU*K* u — h 

[0398] Xl 2 5 - 2-e^iJ5£L/c 7-ypf-2 - [ ( 1 - t e r t -7° 

yK-ju-4-tr^'j$;ju) *^u] -2, 4-^^-1, 3-^77^ 

**7—JU — 5 — (0.258 g, 0.548 mmol) 

^ffl^TIll -3 (0. 3 2 7 g, 

0. 564 mmol, 100% Yield) %%tc0 

'H-NMR (400MHz, CDCL3) 8: 1.10-1.27 (2H, m), 1.44 (9H, s), 1.55-1.65 

(1H, m), 1.66 (3H, s), 1.69-1.79 (3H, m), 1.91 (2H, d, J = 5.5 Hz), 2 

.22 (3H, s), 2.27 (3H, s), 2.37 (3H, s), 2.63-2.74 (2H, m), 3.90-4.15 

(2H, m), 4.50 (2H, d, J = 5.6 Hz), 5.96 (1H, s), 7.02 (1H, s), 7.25 

(1H, br s). 

MS (APCI) m/z: 604, 606 (M+H)+. 

[0399] (112 5- 4) 

7-7'Pf-N- [ (4, 6-V^^-)\y~ 2 -**7- 1 , 2-^HKPtf 

V*jy-Z-4)\A *^JU] -2, 4-^^1,-2- (4-tr^'J^U^ 
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-1, 3 5 —K 

[0400] (Xl 2 5-3 L/c tert- 7>JU 4 - [ [ 7 — 7°P "E — 5 — [ 

(4, 6-V^^-)\y~ 2-**7- 1 , 2-^t KPt°U^>-3--r>/U) 

- 2, 41 , 3 — ^ > SJV^ * V — JU — 

2 —r>/u] *^u] 1 K (O. 327 g, 

0. 5 64 mmo I) UTIS 3 - 4 «h 

(0.235 g, 0.466 mmol, 83% Yield) 

£?#fc0 

MS (APCI) m/z: 504, 506 (M+H)+. 

[0401] (H 2 5 — 5) 

7-7'Pf-N- [ (4, 6-V*1-)\s-2-**7- 1 H-t°'J^>-3 

--r>/U) *^JU] -2, 4-^^-2- [ (1 

)l) -1, 3 5K (2 5) 

[0402] I125-4-eMLfc7-7'Pf-N- [ (4, 6-V* 2 

7-1, 2-^t KPt°U^>-3--r>/U) *^U] -2, 4-^^-

2- -1, 35 -till# 

K (0. 2 3 5 g, 0.466 mmol) £ffl^TH3-5 

(0. 198 g, 0. 382 mmo 

I , 8 2 % Yield) %mt£o 

'H-NMR (400MHz, DMS0-d6) 8: 1.12-1.29 (2H, m), 1.40-1.51 (1H, m), 1. 

64-1.71 (2H, m), 1.65 (3H, s), 1.72-1.82 (2H, m), 1.89 (2H, d, J = 6. 

7 Hz), 2.08 (3H, s), 2.09 (3H, s), 2.11 (3H, s), 2.17 (3H, s), 2.62-2 

.68 (2H, m), 4.21 (2H, d, J = 4.9 Hz), 5.85 (1H, s), 6.95 (1H, s), 8. 

16 (1H, t, J = 4.9 Hz), 11.48 (1H, s). 

MS (APCI) m/z: 518, 520 (M+H)+. 

[0403] mmm 2 6 

7-7'Pf-N- [ (4, 6-V^^-)\y~ 2-**7- 1 , 2-^HKPtf 

U^>-3--nu) -2- [ (1 -JL3-)\s-4-¥s<\)V)\s) 
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A] -2, 4-is/TJls-l, 3-s<yx/*S#*V-JI,-5 

K (26) 

[0404] I125-4-eMLfc7-7'Pf-N- [ (4, 6-V* ̂ )l~ 2 

7-1, 2-V\l^U^)Vy~3-y[ )\y) *^U] -2, 4-V*1-)\s-

2- -1, 3 5 -till# 

$ K (1 . 0 0 g, 1.98 mmol) d:7i? h ZJUxt: K (0 

.873 g, 19.8 mmol) — 5 £ 

frl\ (0. 6 3 2 g, 1. 19 mmol, 60% Y 

i e I d ) £rt#/c0 

'H-NMR (400MHz, DMS0-d6) 8: 0.94 (3H, t, J = 7.0 Hz), 1.12-1.26 (2H, 

m), 1.38-1.55 (1H, m), 1.65 (3H, s), 1.65-1.72 (2H, m), 1.72-1.82 (2H 

, m), 1.89 (2H, d, J = 6.1 Hz), 2.09 (3H, s), 2.11 (3H, s), 2.17 (3H, 

s), 2.23 (2H, q, J = 7.0 Hz), 2.73-2.80 (2H, m), 4.21 (2H, d, J = 4. 

9 Hz), 5.86 (1H, s), 6.96 (1H, s), 8.17 (1H, t, J = 4.9 Hz), 11.50 (1 

H, s). 

MS (APCI) m/z: 532, 534 (M+H)+. 

[0405] 2 7 

7 — 7" • — 2 — [ [c i s-4- (V * J-117 ^ J ) Wu * 

=j-)V\ -N- [ (4, 62 —**7— 1 , 2-y'tKPb'Ji; 

y-3-y()l) *^U] -2, , 3 -s<yWt*v-)i 

- 5 K (2 7) 

[0406] (112 7-1) 

7 — — 2 — [ [c i s-4- (te rt - 7° h 

>/U7$y) */<7 -2, 4 -V*=5-)\s- 1 , 3-^>7' 

V^^rV— )V— 5 rx> U — h 

[0407] 1 -e^L/c^b^ (A 1 a) (0. 800 g, 0. 3. 06 

mmol) £s 1 1 -e^L/clb^t) (S-11) (1.09g, 

4. 6 0 mmo I) % 3 - 1 £ ^IIB'fb 
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(1.47 g , 2.96 mmol, 96.4% Yield) 

'H-NMR (400MHz, CDCL3) 8: 1.28-1.37 (2H, m), 1.44 (9H, s), 1.56-1.75 

(5H, m), 1.69 (3H, s), 1.94 (2H, d, J = 6.7 Hz), 2.37 (3H, s), 3.49 ( 

2H, d, J = 4.9 Hz), 3.66-3.74 (1H, m), 3.85 (3H, s), 4.58 (1H, br s), 

7.68 (1H, s). 

[0408] (112 7-2) 

7 — — 2 — [ [c i s-4- (te rt - 7° h tl JUTK-JUT < J 

) -2, A-V\ , 3-^77^**7 

—)l- 5 It 

[0409] 112 7-1 -e^L/cp^U 7-7'Pf-2 - [ [c i s-4- (te 

r t -7° /• ^)V\ -2, A~V 

^JU-1, 3 - ̂ >7*^Jr7-^ - 5 h (1.47 

g, 2. 9 6 mmo I) 1 — 2 <h 

Ib^t) (1.43 g, 2.96 mmol, 100% Yield) 

£?#fc0 

MS (ESI) m/z: 506, 508 (M+Na)+. 

[0410] (112 7-3) 

tert- 7>JU N- [c i s-4 - [ [7-^Pf-5 - [ (4, 6 -

V*T)\s-2-**7- 1 , 2-^t KPH°U^7-3--r>/U) 

A'^E-fJU] -2, 4-$/^^JU-1, 3-^>7^**7—JU-2--f )l~\ 

[0411 ] Xl 2 7-2 L /c 7 — 7° P — 2 — [ [c i s-4- (te r t - 7° 

-2, 4-^*^)1-

1, 3 - ̂ >7*^Jr7-^ - 5-tlJltfym. ( 1 . 43 g, 2. 99 

mmol) &EINTI11 - 3 £ |fUH&J5J&£fTl\ *I§E^t) (1.6 

8 g, 2.71 mmol, 92% Yield) %%tc0 

'H-NMR (400MHz, DMS0-d6) 8: 1.36 (9H, s), 1.40-1.49 (8H, m), 1.66 (3H 



WO 2015/141616 116 PCT/JP2015/057652 

, s), 1.66-1.75 (1H, m), 1.90 (2H, d, J = 6.1 Hz), 2.09 (3H, s), 2.11 

(3H, s), 2.17 (3H, s), 3.28-3.37 (1H, m), 4.21 (2H, d, J = 5.1 Hz), 

5.85 (1H, s), 6.67 (1H, d, J = 7.3 Hz), 6.96 (1H, s), 8.14 (1H, t, J 

= 5.1 Hz), 11.48 (1H, br s). 

MS (ESI) m/z: 618, 620 (M+H)+. 

[0412] (112 7- 4) 

2- [ (c i s-4-7$ J -7-yp^-N-

[(4, 62 —**7— 1 , 2-^t: KPH°'J^>-3--nu 

) -2, 4-^^U-1 , 3 5 -till# 

K 

[0413] XI2 7 - 3 Ltc tert- 7^)1 N- [c i s-4 - [ [7-7" 

P^E-5- [ (4, 62-**7- 1 , 2-^'tKPeiJ^> 

— 3 —r >*U) JU] -2, 4-^^U-1 , 3 —s<ysJV 

2--fJU] :>^P^*:>,IU] (1. 6 

8 g, 2. 71 mmol) lNTXl3 — 4 <h 

*I§E^t) (0.961 g, 1.85 mmol, 68% Yiel 

d) £?#fc0 

MS (ESI) m/z: 518, 520 (M+H)+. 

[0414] (112 7-5) 

7 — 7~ P — 2 — [ [c i s-4- (V * J-117 ̂  J ) Wu * 

=j-)V\ -N- [ (4, 6-V^^-)\y-2-**7- 1 , 2-^HKPH°'J^ 

>-3--T>/U) *^U] -2, 4-^^-1, 3 -s<yWt*V-)l 

- 5 K (2 7) 

[0415] I12 7- 4TMLfc2- [ (c i s-4-7$y^P 

JU] - 7-7'Pf-N- [ (4, 6-V^^-)\y~ 2-**7- 1 , 2-^t: 

KPt°U^>-3--r>/U) *^U] -2, 4 — 1 , 3 —s<ysJV 

**7—JU—5 — K (0. 200 g, 0. 386 mmo 

I) £ffllNTI13-5£IH^&J5J&£frl\ (0. 1 1 2 g 
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0. 205 mmol, 53% Yield) %%tc0 

'H-NMR (400MHz, CD30D) 8: 1.43-1.56 (4H, m), 1.60-1.73 (4H, m), 1.67 

(3H, s), 1.92-1.98 (1H, m), 2.02 (2H, d, J = 6.1 Hz), 2.13-2.20 (1H, 

m), 2.15 (3H, s), 2.24 (3H, s), 2.26 (6H, s), 2.35 (3H, s), 4.41 (2H, 

s), 6.10 (1H, s), 6.99 (1H, s). 

MS (ESI) m/z: 546, 548 (M+H)+. 

[0416] mmm2 8 
7 — 7" P— 2 — [ [t rans-4-

] -N- [ (4, 6 2 —**7— 1 , 2-i/*th'Ptf 

*^JU] -2, , 3-^>7^**7 

-)\s-5K (2 8) 

[0417] (H 2 8—1) 

7 — 7~ P — 2 — [ [t rans-4- (te rt - 7° h 

-2, 4 -V*=5-)\s~ 1 , 3—^ 

> * 7 —)l ~ 5 -1) [y — h 

[0418] 1 -e^L/c^b^ (A 1 a) (0. 800 g, 0. 3. 06 

mmol) £s 1 (S-12) (1.09g, 

4. 6 0 mmo I) 3—1 £ ^IIB'fb'n 

$1(1.17 g, 2. 96 mmol, 96% Yield) £ %tc 

o 

'H-NMR (400MHz, CDCL3) 8: 1.01-1.17 (4H, m), 1.43 (9H, s), 1.43-1.60 

(1H, m), 1.68 (3H, s), 1.82-1.92 (4H, m), 1.98 (2H, d, J = 9.7 Hz), 2 

.37 (3H, s), 3.26-3.40 (1H, m), 3.85 (3H, s), 4.34 (1H, br s), 7.68 ( 

1H, s). 

[0419] (H 2 8 — 2) 

7 — 7~ P — 2 — [ [t rans-4- (te rt - 7° h tl JUTK-JUT 

$y) -2, , 3-siyVi/X 

*7— )V~ 5 -tlJltfyIt 
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[0420] TM2 8 - 1 7 — 7" P — 2 — [ [t rans-4- ( 

te rt-7"h :>^P^*:>,IU] -2, 4 

-y^^ju-i, 35-±>)ltf*Vls-h ( 1 . 1 

7 g, 2. 36 mmol) lNTXl 1 — 2 <h 

*I§E^t) ( 1 . 14 g, 2. 36 mmol, 100% Yiel 

d) £?#fc0 

MS (ESI) m/z: 482, 484 (M-H)". 

[0421] (H 2 8 — 3) 

tert- 7>JU N- [t rans-4 - [ [ 7 - 7°P "E - 5 - [ (4, 

6-v^^-)\y-2-**v- 1 H-nou^>-3--nu) 

JU] -2, 4-^^-1, 32--TJU] *3-)\s 

] :>^P^*:>,/U] ^>/U/<p<-h 

[0422] XI2 8-2 j5Sc L/c 7 - 7°P "E - 2 - [ [t rans-4- (te rt 

-7° -2, 4-^^ 

)\y- 1 , 35( 1 . 14 g, 2. 

3 6 mmol) It 1 - 3 <h *I§E^t) ( 1 

.39 g, 2.24 mmol, 95% Yield) £t#/c0 

'H-NMR (400MHz, DMS0-d6) 8: 0.96-1.13 (4H, m), 1.30-1.46 (1H, m), 1.3 

6 (9H, s), 1.64 (3H, s), 1.68-1.81 (4H, m), 1.85 (2H, d, J = 6.1 Hz), 

2.09 (3H, s), 2.11 (3H, s), 2.17 (3H, s), 3.06-3.15 (1H, m), 4.21 (2 

H, d, J = 4.9 Hz), 5.86 (1H, s), 6.64 (1H, d, J = 7.9 Hz), 6.95 (1H, 

s), 8.15 (1H, t, J = 4.9 Hz), 11.48 (1H, br s). 

MS (ESI) m/z: 618, 620 (M+H)+. 

[0423] (XI2 8-4) 

2- [ (t rans-4-7$y>>^P^,>^) * - 7-^Pf-

N- [ (4, 6-V^^-)\y-2-**7- 1 , 2-^tKPt0|J^'V-3-

-fJU) -2, 4-^^-1, 3-^<yWt*V-)l-5-tl 

K 
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[0424] H 2 8 — 3 Lfcte rt - 7^)1 N— [t rans—4 — [ [7 

— 7"P^—5— [ (4, 62-**V- 1 , 2-^HKPH°'J 

Vy-3-<)\s) JU] -2, 4-^^U-1 , 3-^> 

7$/**7—JU-2->Nl/] h (1. 

39 g, 2. 24 mmol) 3 — 4 <h 

. (0.830 g, 1.60 mmol, 71% Yie 

I d ) ^k%tco 

MS (ESI) m/z: 518, 520 (M+H)+. 

[0425] (1128-5) 

7-^Pf-2 - [ [t rans-4-

] -N- [ (4, 6 -V^^-)\y~ 2-**V- 1 , 2-i/*th'Ptf 

U^>-3--r>/U) *^U] -2, 4 — J~)\/— 1 , 3-^>7y>*V 

-JU-5K (2 8) 

[0426] 112 8 — 4 T"n J5& Lfc2 - [ (t rans -4-7$y^^P^^r->^) 

*^JU] - 7-7'Pf-N- [ (4, 6 —2-**V- 1 , 2-

*>*t: KPH°'J^>-3--f,/U) *^U] -2, 4-^^U-1 , 3-^> 

Vist*V-)U~ 5K (0. 2 00 g, 0. 3 8 6 m 

mo I) £ElNTI13-5£imftJ5J&£fTl\ *I§E^t) (0. 137 

g, 0.251 mmol, 65% Yield) £t#/c0 

'H-NMR (400MHz, CD30D) 8: 1.00-1.26 (4H, m), 1.46-1.58 (1H, m), 1.65 

(3H, s), 1.85-1.99 (4H, m), 1.88 (2H, d, J = 6.1 Hz), 2.14 (3H, d, J 

= 2.4 Hz), 2.16-2.22 (1H, m), 2.24 (3H, s), 2.26 (6H, s), 2.35 (3H, s 

), 4.41 (2H, s), 6.10 (1H, s), 6.99 (1H, s). 

MS (ESI) m/z: 546, 548 (M+H)+. 

[0427] mmm 2 9 
( 2 R) -7-7'Pf-N- [ (4, 6-V^^-)\y-2 —**7— 1 , 2-

V\l KPH°'J^>-3--nu) *^U] -2, 4-V*3-)l-2- [ [ (3 

S) -1-^fJ^P'Ji;v-3 1-1, 3-^>7 
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)l>~ 5 — K (2 9) 

[0428] (Xl2 9-1) 

tert- 7 Tib (3 S) -3 - [ [ (2R) - 7 - 7°P ̂  - 5 - K * 

istl)Utf-)U-2, 4-^^-1, 3Vist*V-)U~ 2--f)V 

] * S*5>] tfP'J$/>-1 U—K 

[0429] ##$J1 (A 1 a) (2. 15 g, 8. 24 mmo 

1 ) <h J . Am. Chem. Soc., 2010, 132 (8), pp 

2 5 7 0-2 5 7 2(C|ES^tlT^^^;i(C^i;T^L/ct e r t -7>JU 

(3 S) - 3 -7°P tf- 2 --T >**:> t°P 1 

h (2. 78 g, 12.4 mmol) ^ffl^TlSI - 1 

J/S£rfrl\ ^IlE'fb'n^^lz^'f^ (1.98 g, 4. 07 mmol, 

5 0% Yield) %mtco 

'H-NMR (400MHz, CDC L3) 8: 1.45 (9H, s), 1.74 (3H, s), 1.84-1.93 (2H, 

m), 2.39 (3H, s), 3.25-3.47 (4H, m), 3.63-3.71 (2H, m), 3.85 (3H, s), 

4.13-4.18 (1H, m), 7.69 (1H, s). 

[0430] &&LT<D0kmzT&iS-?*Tl>Xv-%KM. L tc0 

13=?JX: CH I RALCEL AY-H 4. 6mmlDx25 

0 m m L 

: n : 2 -7°P/^-;U= 9 0:10 (V/V) 

1 . 0 0 m L/m i n 

;UJt : 4 0 °C 

m 1 : 8. 4# 

i2 H°-^7 : 1 0. 3# 

[0431] 

o 

[0432] (XI2 9-2) 

( 2 R) - 7 - 7"P "E - 2 - [ [ ( 3 S ) - 1 - t e r t - 7° h 

-;uePU2/>-3-^jU] -2, 4-^^-1, 3-
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^ y W* * v — JI - 5 -1) JisrfyIt 

[0433] IS2 9-1 V-£j$Lfc tert- 7>JU (3S) -3 - [ [ (2R) -

7 -7"P^- 5 2, 1 , 3-^>V 

2)U] / h*x>] t°P "J Vy— 1 \s— h ( 

m 2 , 1.20 g, 2.47 mmol) - 2t 

(1.17 g, 2. 47 mmol, 

10 0% Yield) %mt£o 

MS (APCI) m/z: 470, 472 (M-H)". 

[0434] (II2 9-3) 

tert- 7>JU (3 S) -3 - [ [ (2R) - 7-^P:E-5 - [ (4 

, 6-V^^-)\y~ 2-t*V~ 1 , 2-^t KPt°U^>-3--r>/U) 

-2, 4-$/^^JU-1, 3-^<yWt^v-)i-2-

-fJU] h*i>] tfP U $/>- 1 U-K 

[0435] IS 2 9 — 2 L/c ( 2 R) -7-7'Pf-2 - [ [ (3 S) - 1 - t 

e r t -7° ̂ *ist)J\stf—J\s£°n 'J *Jy-3 —T>*U] -2, 

4 — J~)\/— 1 , 35-tlJltfym. ( 1 . 17 

g, 2. 4 7 mmo I) UTIS 1 - 3 t 

( 1 . 3 2 g, 2. 18 mmol, 8 9% Yi e I d) ^ 

%tc o 

'H-NMR (400MHz, CDCL3) 8: 1.44 (9H, s), 1.71 (3H, br s), 1.82-1.98 (2 

H, m), 2.23 (3H, s), 2.27 (3H, s), 2.37 (3H, s), 3.29-3.47 (4H, m), 3 

.64 (2H, s), 4.12-4.17 (1H, m), 4.50 (2H, d, J = 6. 1 Hz), 5.97 (1H, s 

), 7.03 (1H, s), 7.29 (1H, br s). 

MS (APCI) m/z: 606, 608 (M+H)+. 

[0436] (IS 2 9-4) 

( 2 R) -7-7*Pf-N- [ (4, 6 ~V^^-)\y~ 2-t*V~ 1 , 2-

V\l KPkf'J *>*:/-3->NU) -2, 4-^^1,-2- [ [ (3 

S) -t°P U^>-3--f,/U] -1, 3-^>V'^**7-
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)l- 5 — K 

[0437] 112 9- 3 -e-Sf&Ltc tert- 7>JU (3S) -3 - [ [ (2R) -

7 —7"P^— 5 — [ (4, 62-**7- 1 , 2-^HKPtf 

u^>-3--nu) -2, 4-^^U-1 , 3-^ 

>7^**7-^-2-^^] h*^>] H°P u $;>- 1 

h (1. 30 g, 2. 14 mm o I ) -4 

^IIB'fb-n^ (1.01 g, 1.99 mmol, 93% 

Yield) *k%tc 0 

MS (APCI) m/z: 506, 508 (M+H)+. 

[0438] (II2 9-5) 

( 2 R) -7-7*Pf-N- [ (4, 6 ~V^^-)\y~ 2-**7- 1 , 2-

KPt°U^>-3--r>/U) *^U] -2, 4-^5^-2- [ [ (3 

S) - 1 -^JUkfP 1-1, 3-^>V 

•^**7— ;U— 5 K (2 9) 

[0439] I12 9- 4fMLfc (2R) -7-7~P^-N- [ (4, 6-^^U 

— 2 — * * 7 — 1 , 2-^t KPt°U^>-3--r>/U) *^U] -2, 4-

^^-2- [ [ (3S) -t°P U^>-3--f,/U] -1 

, 35K (0. 5 0 0 g, 0. 

9 8 7 mmol) ^fflUTlS3 - 5 <h *I§E^t) ( 

0.442 g, 0.849 mmol, 86% Yield) £f#/c 

0 

'H-NMR (400MHz, DMS0-d6) 8: 1.52-1.61 (1H, m), 1.64 (3H, s), 1.90-2.0 

1 (1H, m), 2.10 (3H, s), 2.11 (3H, s), 2.17 (6H, s), 2.18-2.27 (2H, m 

), 2.32-2.37 (1H, m), 2.37-2.48 (1H, m), 3.63 (2H, d, J = 12.0 Hz), 3 

.66 (1H, d , J = 12.0 Hz), 4.06-4.12 (1H, m), 4.21 (2H, d, J = 4.9 Hz 

), 5.86 (1H, s), 6.96 (1H, s), 8.17 (1H, t, J = 4.9 Hz), 11.50 (1H, s 

). 

MS (APCI) m/z: 520, 522 (M+H)+. 
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[0440] mfe0iJ3O 

1-OUU-1- [2- {V *3-^7 5. J) [3. 3] ^7°$y-6 

-4)V\ -N- [ (4, 6-V^^-)\y~ 2-**V- 1 , 2-^HKPH°'J 

Vy-3-y[)\y) *^U] -2, , 3-s<yWX*V-

)\y-5 K (3 0) 

[0441] (H 3 0—1) 

2 - [2 - (t e r t - 7° h < J ) 3. tfP [3. 

3] 6->NU] - 7 -^7PP- 2, 4-^^U-1 , 3-^> 

W* * V — JU -5 - t) JUTK* :> U — K 

[0442] 2 T"n J5& Lfc'fb'n^ (A 1 b) (0. 300 g, 1.38 mm 

0 I) #^8tMUmi (S8-2) (0.4 8 9 g, 2 

.08 mmo I) 3-1 £|fUH&J5J&£fTl\ *I§E^t) 

(0.555 g, 1.23 mmol, 89% Yield) 

O 

'H-NMR (400MHz, CDCL3) 5: 1.41 (9H, s), 1.55 (3H, s), 1.70-1.85 (2H, 

m), 1.92-2.16 (4H, m), 2.27-2.40 (1H, m), 2.39 (3H, s), 2.40-2.52 (1H 

, m), 2.67-2.77 (1H, m), 3.84 (3H, s), 3.89-4.02 (1H, m), 4.54-4.68 ( 

1H, m), 7.52 (1H, s). 

[0443] (113 0-2) 

2 - [2 - (t e r t - 7° h =^VtlJU^—JU7 $ J ) tfP [3. 3] ^7° 

^>-6-^Jb] -7-^7PP-2, 4-^^U-1 , 3-^yVVt* 

v—ji/— 5 —tubtfy It 

[0444] IlSO-IT'Mlfc^fJL' 2- [2- (te rt-7"h 

)17<J) X£°U [3. 3] ^7°^>- 6 -4)V\ - 7- ̂ PP-2, 4-

*>**^l/-1, 35 h (0. 5 5 

5 g, 1.23 mmol) 1 — 2 <h 

*I§E^t) (0.538 g, 1.23 mmol, 100% Yie 

1 d ) o 
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MS (APCI) m/z: 436 (M-H)-. 

[0445] (113 0-3) 

tert- N- [6 - [7-^PP-5- [ (4 , Q-V* ~ 

2 — * * V — 1 , 2-^t: KPH°'J^>-3--nu) 

-2, 4-^^-1, 32--TjU] X£°U [3 

. 3] ^7°^ y— 2-'f ;U] h 

[0446] 113 0-2^1^2- [2- (te r t - 7° h $ J 

) T.tfP [3. 3] ^7°^>- 6 --TJU] - 7- ̂ PP-2, 4-^5^ 

-1, 35-tlJltfym. (0. 5 3 8 g, 1. 

2 3 mmol) ^l^tlll - 3 £ |fUH&J5J&£fTl\ *I§E^t) (0 

.683 g, 1.20 mmol, 97% Yield) %%tc0 

'H-NMR (400MHz, CDCL3) 8: 1.41 (9H, s), 1.53 (3H, s), 1.68-1.84 (2H, 

m), 1.88-1.98 (2H, m), 2.00-2.15 (2H, m), 2.24 (3H, s), 2.25 (3H, s), 

2.28-2.40 (1H, m), 2.36 (3H, s), 2.40-2.50 (1H, m), 2.64-2.76 (1H, m 

), 3.90-4.02 (1H, m), 4.49 (2H, d, J = 6.0 Hz), 4.54-4.64 (1H, m), 5. 

95 (1H, s), 6.87 (1H, s), 7.24 (1H, t, J = 6.0 Hz), 11.7 (1H, br s). 

MS (APCI) m/z: 572 (M+H)+. 

[0447] (113 0-4) 

2- (2-7$yXt°P [3. 3] ^7°^>— 6 ->NU) - 7-7PP-N 

- [ (4, 62-**7- 1 , 2-^t: KPH°'J^>-3--f 

)l) *^JU] -2, 4-^^U-1 , 3-^<y 5-tlJl 

K 

[0448] Xl 3 0-3 T-n J5£ Lfctert - N - [6 - [7-£pp-5-

[(4, 6-V^^-)\y~ 2-**7- 1 , 2-^t: KPH°'J^>-3--nu 

) -2, 41, 3-^ywt^v-jv 

-2->NU] 3.kfP [3. 3] ^7°^>-2--HU] ;bJUAp<-h (0. 

683 g, 1.20 mmol) £r^H,\TI13 — 4 £ IWlJll&JxJ^^rfT 

l\ (0.564 g, 1.20 mmol, 100% Y 
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i e I d ) o 

MS (APCI) m/z: 472 (M+H)+. 

[0449] (1130-5) 

1-0UU-2- [2- {V *3-^7 5. J) [3. 3] ^7°$y-6 

-4)V\ -N- [ (4, 62-**V- 1 , 2-^HKPH°'J 

Vy-3-y[)\y) *^U] -2, 4-^^U-1 , 3-^>V'^**V-

;U- 5 K (3 0) 

[0450] I13 0-4TMLfc2- (2-7<yXt°P [3. 3] ^7°^>-6-

-fJU) -7-^PP-N- [ (4, 6 —2-**V- 1 , 2-*; 

t: KPH°'j^>-3--nu) *^u] -2, 4-^5^-1, 3-^>y 

5 —K (0. 2 5 7 g, 0. 5 4 3 mm 

o I) £ElNTI13-5£imftJ5J&£fTl\ (0. 05 7 

g, 0. 115 mmol, 21% Yield) £rt#/c0 

'H-NMR (400MHz, DMS0-d6) 8: 1.52 (3H, s), 1.59-1.66 (1H, m), 1.67-1.7 

4 (1H, m), 1.78-1.98 (4H, m), 1.94 (6H, s), 2.00-2.13 (2H, m), 2.11 ( 

3H, s), 2.12 (3H, s), 2.17 (3H, s), 2.30-2.42 (1H, m), 2.70-2.82 (1H, 

m), 4.21 (2H, d, J = 4.8 Hz), 5.85 (1H, s), 6.84 (1H, s), 8.14 (1H, 

t, J = 4.8 Hz), 11.47 (1H, br s). 

MS (APCI) m/z: 500 (M+H)+. 

[0451] mfe0iJ3 1 

( 2 R) -7-^PP-N- [ (4, 62 —**7— 1 , 2-

V\l KPkf'J *>*:/-3->NU) - 2- (1 

)l) -2, 4-^^U-1 , 3 -^<yWt*V-)l- 5 

K (3 1) 

[0452] (113 1 - 1 ) 

tert 4 - [ ( 2 R) -7-^PP-5-^ h 

-2, , 3 -^<yWt*v-)i- 2--r JU] 

- 1 [y— h 
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[0453] ##^!l 2 (A 1 b) (8. 50 g, 39. 2 mmo 

I) £\N0 2 0 0 8 1 5 6 7 3 

ert-y^Jl 4 Vy- 1 ~ ±> Is - h (12. 

3 g, 58. 9 mmol) 1 — 1 <h ^IIE 

(8. 47 g, 19. 9 mmol, 50. 7% Y 

i e I d) tt%tc0 

'H-NMR (400MHz, CDCL3) 8: 1.30-1.45 (2H, m), 1.46 (9H, s), 1.67 (3H, 

s), 1.78-1.87 (2H, m), 1.96-2.05 (1H, m), 2.39 (3H, s), 2.58-2.73 (2H 

, m), 3.85 (3H, s), 4.10 (2H, m), 7.55 (1H, s). 

[0454] &&LT<D&mzT&iS-r7>Tl>Xv-Z#S& L tc0 

%=?!*'. $4 \Z)V CH I RALCEL OZ-H 4. 6mm I Dx25 

0 m m L 

: n : 2 -7°P J~)l= 9 7:1 : 2 ( 

V/V) 

: 1 . 0 0 m L / m i n 

;UJt : 4 0 °C 

Hie-7: 7. 1# Ub&ftJt [a] D20 = -18. 4 (C = 

1.0,7 • P^JUA) ) 

H2t°-7:7. 9# (Jzt^Jt [a] D20 = +17. 7 (C = 

1.0,7 P P^JUA) ) 

[0455] 

o 

[0456] (113 1-2) 

( 2 R) -2- ( 1 - t e r t - 7' 4 - tX ij ̂ ) -

7 — 7 P P — 2 , 4-^^U-1 , 3 -^yWt*V-)l- 5 -till# 

[0457] 113 1 - 1 T^L/c tert -7>JU 4 - [ (2 R) - 7-7PP-

5-* S**>2JJU<K-JU-2, 4-^^U-1 , 3-s<yVist*V-)l 
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-2->nu] vy- 1 h (£2tr-£, 1. 01 

g, 2. 3 7 mmo I) UTIS 1 — 2 «h 

Ib^t) (0.827 g, 2.01 mmol, 85% Yield) 

£?#fc0 

[0458] (113 1-3) 

tert -7^)1 4 - [ (2 R) -7-^PP-5- [ (4, 6-^^^ 

JU-2-**V-I, 2-^t KPtf'j*>*:/-3->nu) 

JU] -2, 4-^5^-1, 3-^>7^**7-^-2--nu] 

y > - 1 - ti u — h 

[0459] 113 1 -2-e^L/c (2 R) -2- (1 - t e r t 

JU-4-tr^'J^U) -7-^PP-2, 4-^^U-1 , 3-^77^ 

**7—JU— 5 (0.827 g, 2.01 mmol) 

^ffl^TIll -3 *I§E^t) (0. 9 8 6 g, 

1.81 mmol, 90% Yield) £t#/cQ 

'H-NMR (400MHz, CDCL3) 5: 1.31-1.43 (2H, m), 1.45 (9H, s), 1.61 (3H, 

s), 1.75-1.86 (2H, m), 1.93-2.01 (1H, m), 2.23 (3H, s), 2.26 (3H, s) 

, 2.37 (3H, s), 2.60-2.72 (2H, m), 4.13-4.28 (2H, m), 4.49 (2H, d, J 

= 5.5 Hz), 5.95 (1H, s), 6.88 (1H, s), 7.21 (1H, br s). 

MS (APCI) m/z: 546 (M+H)+. 

[0460] (113 1-4) 

( 2 R) -7-^PP-N- [ (4, 6-V^^-)\y~ 2-**7- 1 , 2-

V\l KPkf'J *>*:/-3->NU) -2, 4-^^1,-2- (4-tf 

^'J*>Ml/) - 1 , 3-^7 7^*7-^-5-;^#*^ K 

[0461 ] Xl 3 1-3 Lfctert - 4 - [ (2R) - 7- ̂ PP-

5 - [ (4, 6-V^^-)\y~ 2-**7- 1 , 2-^tKPk0|J^V-3-

-fJU) -2, 4-$/^^JU-1, 3-^>7^**7 

-Jl,-2->nu] ^7- 1 -2JJU<K**>1^-K (O. 9 8 6 g, 

1.8 1 mmo I) £ffllNTI13-4£|lj£&J5]&£?Tl\ *I§E^t) 
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(0.805 g, 1.81 mmol, 100% Yield) 

tCo 

MS (APCI) m/z: 446 (M+H)+. 

[0462] (113 1- 5) 

( 2 R) -7-^PP-N- [ (4, 62 —**7— 1 , 2-

V\l KPkf'J *>*:/-3->NU) *^U] - 2- (1 

)l) -2, 4-^^U-1 , 3 5 

K (3 1) 

[0463] 113 1 -4-e^L/c (2 R) -7-^PP-N- [ (4, 6-^^U 

— 2 — * * V — 1 , 2-^t KPt°U^>-3--r>/U) *^U] -2, 4-

^^-2- (4-tr^'J^U) -1, 3-^>7^**7-^-5 

$ K (0.805 g, 1.81 mmol) (h7t h 7 )V f1' 

UK (1.19 g, 27. 1 mm o I ) - 5 

(0. 508 g, 1.07 mmol, 5 

9 % Yield) %mt£o 

'H-NMR (400MHz, DMS0-d6) 8: 0.96 (3H, t, J = 7.3 Hz), 1.29-1.42 (2H, 

m), 1.61 (3H, s), 1.66-1.89 (5H, m), 2.10 (3H, s), 2.11 (3H, s), 2.17 

(3H, s), 2.27 (2H, q, J = 7.3 Hz), 2.87-2.88 (2H, m), 4.21 (2H, d, J 

= 4.9 Hz), 5.85 (1H, s), 6.84 (1H, s), 8.14 (1H, t, J = 4.9 Hz), 11. 

48 (1H, s). 

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

[0464] mfe0iJ3 2 

7-^PP-N - [ (4, 6-V*3-)\s-2 —**7— 1 , 2-^HKPtf 

U^>-3--nu) -2, 4-V*3-)l-2- [t ran S-4-

-1, 3 5-t\ 

K (3 2) 

[0465] (113 2-1) 

^ =5-)[• 2 — [tarns—4 — [tert — 7° K JU 
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) - 7- ̂ PP-2, 4 1 , 3-^ 

y W* * v—JI - 5 -1) JUTK*U — K 

[0466] ##^!l 2 T"n J5jc Lfcfbo"^ (A 1 b) (0. 300 g, 1.38 mm 

o I ) 1 (S — 1 4) (0.4 9 3 g, 2 

.08 mmo I) ^l^tlgl 3-1 £|fUH&J5J&£fTl\ *I§E^t) 

(0. 475 g, 1.05 mmol, 76% Yield) £*§ 

tc o 

'H-NMR (400MHz, CDCL3) 5: 1.24-1.52 (4H, m), 1.46 (9H, s), 1.63 (3H, 

s), 1.72-1.86 (3H, m), 1.94-2.05 (2H, m), 2.38 (3H, s), 2.71 (3H, br 

s), 3.60-4.06 (1H, m), 3.85 (3H, s), 7.53 (1H, s). 

[0467] (113 2-2) 

2 — [t rans—4 — [tert — 7° h JU ^JU) T $ J 

] W - 7- ̂ PP-2, 4-V \ , 3-^<yWt 

* v—JV — 5 -tiJitfy it 

[0468] 113 2 — 1 T"nJ5£ L/CP< 2 — [t rans—4 — [tert— 7° h 

)\/ y<y] VOU ̂ *:>,IU] -7-^PP-2, 4 

-^^U-1, 35 h (0. 4 

75 g, 1.05 mmol) ^rffi^TIl 1 — 2 <h 

. (0.460 g, 1.05 mmol, 100% Yi 

eld) o 

'H-NMR (CDCL3) 8: 1.30-1.52 (4H, m), 1.47 (9H, s), 1.65 (3H, s), 1.72 

-1.86 (3H, m), 1.94-2.05 (2H, m), 2.38 (3H, s), 2.71 (3H, br s), 7.77 

(1H, s). 

MS (APCI) m/z: 438 (M-H)-. 

[0469] (113 2-3) 

tert- N- [t rans-4 - [7-^PP-5 - [ (4, 6 

-V^^-)\y~ 2-**7- 1 , 2-^t KPH°'J^>-3--f,/U) 

JUA^-fJU] -2, 41 , 3x/y>*7—JU-2--fJl 
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] — N h 

[0470] Ig 3 2 — 2 T"n Lfc 2 — [t rans—4 — [tert + 

HK—JI/ 7^7] - 7- ̂ PP-2, 

)l- 1 , 35(0. 4 6 0 g, 1 

.05 mmo I) - 3 £ *I§E^t) ( 

0. 559 g, 0. 973 mmol, 93% Yield) 

O 

'H-NMR (400MHz, CDCL3) 8: 1.24-1.50 (4H, m), 1.45 (9H, s), 1.59 (3H, 

s), 1.71-1.81 (3H, m), 1.92-2.02 (2H, m), 2.22 (3H, s), 2.26 (3H, s), 

2.36 (3H, s), 2.70 (3H, br s), 3.58-4.06 (1H, br m), 4.49 (2H, d, J 

= 5.2 Hz), 5.96 (1H, s), 6.87 (1H, s), 7.27 (1H, t, J = 5.2 Hz), 12.2 

(1H, br s). 

MS (APCI) m/z: 574 (M+H)+. 

[0471] (113 2- 4) 

7-^PP-N - [ (4, 62 —**7— 1 , 2-i/'kh'Pbf 

*^JU] -2, 4-^^1,-2- [t ran S-4-

^P^dr^JU] -1, 3 5-t\ 

K (3 2) 

[0472] 113 2-3 L/c tert- 7^)1 N- [t rans-4 - [ 7 -

^PP-5 - [ (4, 6-V^^-)\y~ 2-**V- 1 , 2-^HKPH°'J^ 

y-3--tJi>) Jil -2, A-V\ , 3-siyV 

5s#*V—Jl>- 2-4)\A *>£P^*S>JU] - N -tJ-Jb-tiJW** — h 

(0. 559 g, 0. 973 mmol) ^S^TI13 — At. 

^IlE'fb'n^ (0.297 g, 0.626 mmol, 6 

4 % Yield) %mt£o 

'H-NMR (400MHz, DMS0-d6) 8: 0.87-0.99 (2H, m), 1.08-1.21 (2H, m), 1.5 

8 (3H, s), 1.74-1.87 (3H, m), 1.87-1.95 (2H, m), 2.05-2.18 (1H, m), 2 

.10 (6H, s), 2.15 (3H, s), 2.22 (3H, s), 4.20 (2H, d, J = 4.8 Hz), 5. 
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84 (1H, s), 6.82 (1H, s), 8.12 (1H, t, J = 4.8 Hz). 

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

[0473] mfe0iJ3 3 

7-^PP-N-[(4, 62-**V- 1 , 2-i/'kh'Pbf 

'J 3 -4)V) - 2- [t rans-4 -

) 7 -2, 4-^^-1, 3-^yWt^v 

-)\y-5K (3 3) 

[0474] 113 2-4-e^L/c^b^ (3 2) (0. 10 0 g, 0. 211 

mmo I) £ KJUXV (4 mL) (2 mL) (C)^?Ls il 

7j<Mt (0. 001 g, 0. 011 mmol) £ JQ X 8 03^31/* L 

fco U MWM 
&;#U Mth'JOA«Lfco )1J±T(CT 

h^77<- (Mtx^JU 

:^^y-;U=1 0 0 : 0^60 :4 0) (CTliMU $ ,M*©*I§E4b 

^ (0. 034 g, 0. 069 mmol, 33% Yield) 

mtc o 
'H-NMR (400MHz, CD30D) 8: 1.37-1.47 (2H, m), 1.63 (3H, s), 1.63-1.81 

(4H, m), 1.88-1.96 (1H, m), 2.00-2.06 (2H, m), 2.17 (3H, s), 2.24 (3H 

, s), 2.35 (3H, s), 2.78 (3H, s), 3.45-3.50 (1H, m), 4.41 (2H, s), 6. 

10 (1H, s), 6.87 (1H, s), 8.12 (1H, s). 

MS (ESI) m/z: 502 (M+H)+. 

[0475] mmmsA 
7-^PP-2- [t rans-4- 0^-^)17^ J) is $ 

-N- [ (4, 6-V^^-)\y-2 —**7— 1 , 2-^t KPt°U^>-3 

-<)\y) -2, 4-^^U-1 , 3-^<yWt*V-)l-5-

t) $ K (34) 
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[>fb34] 

cr^fon 
0H 

Aib 

H3C. 

34-2 
t-m 

34-3 
f-Bu 

frarcs-A2j 

tvyV A-NH 
CL „NH O 

CH, 

trans-A3j 

CX „N H 0 

TC\ >• iG L/»N 
H 

34-4 
Q f-Bu 

0* 

trans-A4j 

[0476] (H 3 4—1) 

^ =5-J\/ 2 — [t rans—4— (tert — 7° h JUT $ J ) 

isO - 7• • - 2 , 41 , 3-^>7'y>* 

7—JU—5 — U—S (t rans— A 2 j ) 

[0477] 2 T"n J5& Lfc'fb'n^ (A 1 b) (1.00 g, 4. 62 mmo 

I) £##0iJ1 3-e^L/c^b^ (S- 1 3) (1. 5 5 g, 6. 

9 3 mmol) ^l^tlgl 3- 1 £ |fUH&J5J&£fTl\ *I§E^t) ( 

1.00 g, 2.28 mmol, 49% Yield) £t#/cQ 

'H-NMR (400MHz, CDCL3) 5: 1.02-1.16 (2H, m), 1.24-1.40 (2H, m), 1.44 

(9H, s), 1.62 (3H, s), 1.78-1.88 (1H, m), 1.91-2.00 (2H, m), 2.04-2.1 

2 (2H, m), 2.38 (3H, s), 3.33-3.46 (1H, m), 3.85 (3H, s), 4.37 (1H, b 

r s), 7.53 (1H, s). 

[0478] (113 4-2) 

2 — [t rans—4— (tert — 7° h ̂ is t) Jltf—JVJ7 $ J ) is 0 P^ 

^isJl/] - 7- ̂ PP-2, 4-is/^JU-l, 3-^yVist^V—JU-

5 — tJJlsfiyWt (t rans— A 3 j ) 

[0479] 1134-1 L/clb^t) (trans-A2j) (1.00 g, 



WO 2015/141616 133 PCT/JP2015/057652 

2. 2 8 mmo I) 1 — 2 £ ^leB'fbn" 

t)(0. 972 g, 2. 28 mmol, 100% Y i e I d ) £ 

mtc o 
'H-NMR (400MHz, CDCL3) 8: 1.04-1.16 (2H, m), 1.24-1.40 (2H, m), 1.44 

(9H, s), 1.64 (3H, s), 1.80-1.88 (1H, m), 1.92-2.02 (2H, m), 2.04-2.1 

4 (2H, m), 2.42 (3H, s), 3.35-3.45 (1H, m), 4.39 (1H, br s), 7.68 (1H 

, s). 

MS (APCI) m/z: 424 (M-H)". 

[0480] (H 3 4 — 3) 

tert- N- [t rans-4 - [7-^PP-5- [ (4, 6 

2-**V- 1 , 2-^t: KPH°'J^>-3--f,/U) 

JUA^-fJU] -2, 3JU-2->nu 

] P^dr^JU] — h (t r a n s — A 4 j ) 

[0481 ] H 3 4 — 2 T"n L itftptl (t rans—A3j) (0. 9 7 2 g, 

2. 2 8 mmo I) 1 — 3 £ lilE'fb'n 

i (0. 6 7 6 g, 1.21 mmol, 52. 9% Yield) 

£?#fc0 

'H-NMR (400MHz, CDCL3) 8: 1.02-1.16 (2H, m), 1.23-1.38 (2H, m), 1.44 

(9H, s), 1.60 (3H, s), 1.76-1.84 (1H, m), 1.90-1.98 (2H, m), 2.03-2.1 

0 (2H, m), 2.23 (3H, s), 2.26 (3H, s), 2.37 (3H, s), 3.30-3.46 (1H, m 

), 4.40 (1H, d, J = 8.5 Hz), 4.50 (2H, d, J = 6.1 Hz), 5.97 (1H, s), 

6.88 (1H, s), 7.28 (1H, t, J = 6.1 Hz). 

MS (APCI) m/z: 560 (M+H)+. 

[0482] (II 3 4 — 4) 

2- (t rans-4-7$^>^P^^H -7-^PP-N- [ (4 

, 62 —**7— 1 , 2-^t: KPH°'J^>-3--nu) 

JU] -2, 4-^^U-1 , 35 

K (t rans—A4j—f) 
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[0483] H3 4 — 3 T"nJ5£ Lfc^b'ptl (t rans—A4j) (0. 6 7 6 g, 

1. 2 1 mmo I) — 4 lilB'fb-n 

i (0. 5 5 5 g, 1.21 mmol, 100% Y i e I d ) £ 

%tc o 

MS (APCI) m/z: 460 (M+H)+. 

[0484] (H 3 4 — 5) 

7——2— [t rans-4- (V ^ J- JIT7 $ J ) is $ 

-N- [ (4, 6-V^^-)\s~ 2-t*V~ 1 , 2-^t KPt°U^>-3 

--HU) *^JU] -2, 4-^^U-1 , 3-^<yVis**V-)l-5-

t) $ K (34) 

[0485] 113 4-4 -e^J5£ L/cl b^t) (t rans-A4j-f) (0. 555 

g, 1.2 1 mmo I) - 5 t 

Ib^t) (0.425 g, 0.872 mmol, 72% Yield 

) £?#fc0 

'H-NMR (400MHz, DMS0-d6) 5: 1.04-1.21 (4H, m), 1.60 (3H, s), 1.73-1.9 

0 (5H, m), 2.03-2.10 (1H, m), 2.11 (6H, s), 2.14 (6H, s), 2.16 (3H, s 

), 4.21 (2H, d, J = 4.9 Hz), 5.85 (1H, s), 6.84 (1H, s), 8.12 (1H, t, 

J = 4.9 Hz), 11.47 (1H, s). 

MS (APCI) m/z: 488 (M+H)+. 

[0486] 2Mb^tlfcm"F(0izr&x-f y ̂ t -? — £#s® L tc0 

%=?!*'. $4 \Z)\s CH I RALCEL OZ-H 4. 6mm I Dx25 

0 m m L 

: n -^*y-y : X^y-JU : isJL^)l7$y=6 0:4 0:0. 

04 (V/V) 

: 1 . 0 0 m L / m i n 

: 3 5 °C 

I1k°-^:6. 5# (Jztfi^Jt [a] D20 = +1. 0 (C = 1 

. o, Onu-fc)iA) ) 
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6# [a] D20 = -0. 9 (C = 1 

. 0, Onu-fc)iA) ) 
[0487] mfe0iJ3 5 

( 2 R) — 7—-^PP — 2 — [t rans-4- (V* J-)\/7 J ) Wu 

-N- [ (4, 6 -V^^-)\y~ 2-**V- 1 , 2-^HKPtf 

u^>-3--r>/u) *^u] -2, 4-^5^-1, 3-^>7^**7 
-;U-5K (3 5) 
[<b35] 

9 Hj CHj 

trans-|2R)-A4j trans-(2R)-A4|-f 35 

[0488] (113 5-1) 

^ 51)l' (2R) —2 — [t rans—4— (tert — 7° h *:>:£ JU#— 

)17^J) s>^P^*s>JU] - 7- ̂ PP-2, 4 T , 3 

>X/'V**7— JU — 5 — [y— h (t rans — (2R) —A2j 

) 

[0489] 113 4 - 1 -e^L/cjb^t) (t r a n s - A 2 j ) £]^-F©£mCT& 

V — £#S® Lfc0 

CH I RALCEL OZ-H 4. 6mm I Dx25 

0 m m L 

n-^V-y : X^y-JU=98 : 2 (V/V) 
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: 1 . 0 0 m L / m i n 

: 2 5 °C 

m 1 : 1 0. 7 ft ( [a] D20 = -18.3 (C = 0.9 

2% $nnTJNJUA) ) 

i2 : 1 1 . 7 ft ( [a] D20 = +18.3 (C = 0.9 

6, Onu-fc)iA) ) 

[0490] 

o 

[0491] (113 5-2) 

(2R) —2 — [t rans—4— (tert— ~f K *:>:£ JU#—JUT7 $ 7 

) - 7- ̂ PP-2, 4-$/p<5LJU-1, 3-^>x/y> 

* V— JU— 5 — (t rans — (2R) — A 3 j ) 

[0492] 1135-1 (trans - (2R) -A2j) (3S2 kf 

-V, 0. 2 34 g, 0. 5 3 2 mmo I) ^ffl^TI11-2^i 

(0. 227 g, 0. 532 mmol, 

10 0% Yield) %mt£o 

[0493] (113 5-3) 

tert- y^JU N- [t rans-4 - [ (2R) -7-^PP-5-

[(4, 6-V^^-)\y~ 2 —**7— 1 , 2-*j\l KPH°'J^>-3--nu 

) Jll -2, 4-$/^^JU-1, 3 

— 2—jJl/] i/0 P^ ̂ i/) U] — h (t rans — (2R) —A 

4 j ) 

[0494] II 3 5 — 2 T"n J5jc L itftpll (t rans — (2R) -A 3 j ) (0. 2 

27 g, 0.532 mmol) 1 — 3 <h 

l\ *I§E^t) (0.298 g, 0.532 mmol, 100% 

Yield) tt%tc0 

'H-NMR (400MHz, CDCL3) 8: 1.01-1.16 (2H, m), 1.23-1.38 (2H, m), 1.44 

(9H, s), 1.59 (3H, s), 1.76-1.84 (1H, m), 1.88-1.95 (2H, m), 2.02-2.1 
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1 (2H, m), 2.22 (3H, s), 2.25 (3H, s), 2.37 (3H, s), 3.30-3.46 (1H, m 

), 4.35-4.41 (1H, m), 4.49 (2H, d, J = 6.1 Hz), 5.96 (1H, s), 6.87 (1 

H, s), 7.23 (1H, t, J = 6.1 Hz). 

MS (APCI) m/z: 560 (M+H)+. 

[0495] (113 5- 4) 

(2 R) -2- (t rans-4-7$^>^P^^H -7-^PP-

N- [ (4, 62 —**7— 1 , 2-i/>tKPblJ^V-3-

-fJU) -2, 4-^^U-1 , 3 5 -tl 

K (trans - (2R) -A4j-f) 

[0496] II 3 5 — 3 J5& L fcfbn" ̂  (t rans — (2R) —A4j) (0. 2 

98 g, 0.532 mmol) £r^H,\TH3 — 4 £ 

l\ (0.241 g, 0.524 mmol, 98% Y 

i e I d) £rt#/c0 

MS (APCI) m/z: 460 (M+H)+. 

[0497] (113 5-5) 

( 2 R) -7-£pp-2- [t rans-4- (V t J- JIJ7 $ J ) ->^P 

-N- [ (4, 6 2-**7- 1 , 2-^HKPtf 

U^>-3--r>/U) *^U] -2, 4-^^U-1 , 3-^>7'^**7 

-;U-5K (3 5) 

[0498] 113 5-4-e^L/c^b^ (t rans- (2R) -A4 j -f) (0 

.24 1 g, 0. 5 24 mmo I) ^ffl^TH3 - 5 

£frl\ HIE-fb^tl (0. 187 g, 0. 383 mmol, 73% 

Yield) £rt#/c0 

'H-NMR (400MHz, DMS0-d6) 8: 1.08-1.21 (4H, m), 1.59 (3H, s), 1.77-1.9 

0 (5H, m), 2.03-2.09 (1H, m), 2.11 (6H, s), 2.13 (6H, s), 2.16 (3H, s 

), 4.21 (2H, d, J = 4.9 Hz), 5.85 (1H, s), 6.84 (1H, s), 8.13 (1H, t, 

J = 4.9 Hz), 11.48 (1H, s). 

MS (APCI) m/z: 488 (M+H)+. 
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[a] D20 = +1.0 (c = 1 . 0, tuu 

tltcW* 1 ^-^(Dik^t-^LLtc o 

[0499] ^»y3 6 

7—<?•• —2— [t rans-4- (^ 7 $ 7 ) is $ U^^isJls] 

-N- [ (4 -p< h*^>- 6 -/Tils-2-**V- 1 , 2-^t KPt°U 

^>-3--f,/U) *^U] -2, 4-^^U-1 , 3-^yWt^V-

)\y-5 K (3 6) 

[0500] III 3-3, III 3-4, Mill 3 - 5 <h T, M 

»y3 Q(D\kS^%tc0 

[0501] (113 6-1) 

tert- N- [t rans-4 - [7-^PP-5- [ (4 -

h*^>-6-*1-)\s-2-**V- 1 , 2-^t: KPt°U^>-3--r>/U) 

Jll ~ 2, 4-$/^^JU-1, 3 — ^ > ViJ^ * V — JU — 

2--HU] :>^P^*:>,/U] 

[0502] H3 4 — 2 T"nJ5jc Lfc^b'ptl (t rans—A3j) (0. 24 2 g, 

0. 568 mmol) <hW02013120104 2 lC§Eii£ftT^£ 

^)i(C^i;T^L/c3 - (7$y P^JU) -4-p< h*^>-6-*^U-

1 H-t0|J^>-2-*>J^ItJ^ (0. 128 g, 0. 625 mmo 

I) ^l^tin -3 £|fUH&J5J&£fTl\ mmkS^ (O. 2 6 3 g 

, 0.456 mmol, 80% Yield) £rt#/c0 

'H-NMR (400MHz, DMS0-d6) 8: 1.05-1.22 (4H, m), 1.35 (9H, s), 1.58 (3H 

, s), 1.73-1.87(5H, m), 2.11 (3H, s), 2.17 (3H, s), 3.05-3.22 (1H, m) 

, 3.79 (3H, s), 4.15 (2H, d, J = 4.8 Hz), 6.08 (1H, s), 6.73 (1H, d, 

J = 8.0 Hz), 6.81 (1H, s), 7.93 (1H, t, J = 4.8 Hz), 11.4 (1H, br s) 

MS (APCI) m/z: 576 (M+H)+. 
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[0503] (113 6-2) 

2- (t rans-4-7$^>^P^^H -7-^PP-N- [ (4 

h*^>-6-*?)\,-2-**V- 1 , 2-*/£ KPt°U^>-3--r 

JU) -2, 4-^^U-1 , 3-^>y^**V-JU-5-^jJU 

K 

[0504] 113 6 — 1 T"nJ5£ Lfct e r t - N— [t rans—4 — [ 7 — 

^PP-5 - [ (4 -p< h*^> - 6 2 -**y - 1 , 2-^'tK 

ptf'j*>*:/-3->nu) ^^u^u/^-nu] -2, 4-^5^-1, 3 

-^VV'^drV-JU-2--f JU] :>^P^*:>,/U] (0. 

263 g, 0.456 mmol) £ffll^TH3 — 4 £ 

frl\ *I§E^t) (o. 206 g, 0. 434 mmol, 95% 

Yield) tt%tc0 

'H-NMR (400MHz, DMS0-d6) 8: 0.91-1.04 (2H, m), 1.08-1.22 (2H, m), 1.5 

8 (3H, s), 1.71-1.82 (5H, m), 2.10 (3H, s), 2.17 (3H, s), 2.38-2.47 ( 

1H, m), 3.56 (2H, s), 3.78 (3H, s), 4.15 (2H, d, J = 4.3 Hz), 6.08 (1 

H, s), 6.81 (1H, s), 7.93 (1H, t, J = 4.3 Hz). 

MS (APCI) m/z: 476 (M+H)+. 

[0505] (113 6-3) 

7-^PP-2- [t rans-4- (is* ̂ JIT7 ^ J ) is^U^^isJU] 

-N- [ (4 h*^>- 6 -*1-)\s-2 -t*V~ 1 , 2-*/£ KPtf'J 

isy-3~4Jl) *^U] -2, 4-^^-1, 3-^>V'^**V-

)\s-5 K (3 6) 

[0506] 113 6 — 2 T"nJ5£ Lfct e r t - N— [t rans—4 — [ 7 — 

^PP-5 - [ (4 -p< h*^> - 6 2 -**y - 1 , 2-^'tK 

n¥*Jisy-3-4 Jl) 111 -2, , 3 

-s<ysJV^*V—)\s- 2-4 )\A *>£P^*S>JU] (0. 2 

06 g, 0.434 mmol) £ffll^TH3 — 5 £ 

l\ (0.157 g, 0.311 mmol, 72% Y 
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i e I d ) o 

'H-NMR (400MHz, DMS0-d6) 8: 1.06-1.22 (4H, m), 1.58 (3H, s), 1.72-1.9 

0 (5H, m), 2.00-2.19 (1H, m), 2.10 (3H, s), 2.12 (6H, s), 2.17 (3H, s 

), 3.78 (3H, s), 4.15 (2H, d, J = 4.4 Hz), 6.08 (1H, s), 6.81 (1H, s) 

, 7.93 (1H, t, J = 4.4 Hz), 11.4 (1H, brs). 

MS (APCI) m/z: 504 (M+H)+. 

[0507] mfe0iJ3 7 

7——2— [t rans-4- (is* ^ J ) is ? U^^risJU] 

-N- [ (46-*^-)\s~ 2 —**7— 1 , 2-^HKPH°'J^ 

y-3-4Jl) *^-)\s1 -2, 4-^^U-1 , 

- 5 K (3 7) 

[0508] (113 7-1) 

tert- N- [t rans-4 - [7-^PP-5- [ (4 - X 

^-)\s-6-*^-)\s~ 21 , 2-*/£ KPH°'J^>-3--f,/U) 

^-)\st^)\sJ^4 )\s1 ~ 2, 32 

-4JL>] is? U^is)\s~\ 

[0509] X13 4 — 2 T"nJ5£ LfcfbcT^ (t rans—A3j) (0. 6 0 2 g, 

1.41 mmol) <hWO 2 01 1 14 03 2 4 

(C^i;T^L/c3- -4-ifil-6-^f^-1 H-

£0<Ji?y-2-ty (0. 2 5 9 g, 1. 56 mmo I) 

S 1 - 3 <h(0. 528 g, 0. 920 

mmol, 65% Yield) £rt#/c0 

'H-NMR (400MHz, CDCL3) 8: 1.02-1.15 (2H, m), 1.20 (3H, t, J = 7.5 Hz) 

, 1.25-1.37 (2H, m), 1.43 (9H, s), 1.59 (3H, s), 1.72-1.85 (1H, m), 1 

.89-1.97 (2H, m), 2.03-2.11 (2H, m), 2.22 (3H, s), 2.27 (3H, s), 2.71 

(2H, q, J = 7.5 Hz), 3.32-3.45 (1H, m), 4.39 (1H, br s), 4.51 (2H, d 

, J = 5.5 Hz), 5.98 (1H, s), 6.87 (1H, s), 7.22-7.31 (1H, m). 

MS (APCI) m/z: 574 (M+H)+. 
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[0510] (113 7-2) 

2- (t rans-4-7$^>^P^^H -7-^PP-N- [ (4 

— 62 —**7— 1 , 2-^t: KPH°'J^>-3--nu 

) -2, 4 — 1 , 3-^>7^**7-^-5 -till# 

K 

[0511] 113 7 - 1 T^L/c tert - 7^)1 N- [t rans-4 - [7 -

^PP-5 - [ (4 6 2 -**7- 1 , 2-^tKP 

t°U^>-3--r>/U) -2, 4-^^U-1 , 3-

^>x/^**7->/U-2--rJU] ^P^^JU] (0. 5 2 

8 g, 0. 920 mmol) UTIl 3 — 4 <h 

. (0.436 g, 0.920 mmol, 100% 

Yield) £rt#/c0 

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

[0512] (113 7-3) 

7-^PP-2- [t rans-4- (V * J- JIT7 $ J ) ^P^^JU] 

-N- [ (4-x^JU-62-**7- 1 , 2-^HKPH°'J^ 

>-3--T>/U) *^U] -2, 4-^^U-1 , 3 

- 5 K (3 7) 

[0513] 113 7 — 2 T"n J5& Lfc2 - (t rans -4-7$y^^P^^r^>^) -

7-^PP-N- [ (4 —x^JU— 6 2 —**7— 1 , 2-^t: 

KPH°'J^>-3--nu) *^U] -2, 4-^^U-1 , 3 —s<yW 

**7—JU—5 — K (0. 436 g, 0. 920 mm 

o I) £ffllNTI13-5£imftJ5J&£frl\ *I§E^t) (0. 399 

g, 0.794 mmol, 86% Yield) £rt#/c0 

'H-NMR (400MHz, DMS0-d6) 8: 1.10 (3H, t, J = 7.6 Hz), 1.12-1.19 (4H, 

m), 1.60 (3H, s), 1.77-1.89 (5H, m), 2.03-2.10 (1H, m), 2.11 (3H, s), 

2.12 (3H, s), 2.13 (6H, s), 2.51 (2H, q, J = 7.6 Hz), 4.23 (2H, d, J 

= 4.9 Hz), 5.90 (1H, s), 6.84 (1H, s), 8.14 (1H, t, J = 4.9 Hz), 11. 
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50 (1H, s). 

MS (APCI) m/z: 502 (M+H)+. 

[0514] mfe0iJ3 8 

1 -0UU-2. - [ (2 S, 5 R) -5 - rh^kh'P 

t°^>-2-4)V\ -N- [ (4, 62-**V- 1 , 2-*>* 

t; KP try *>*:/-3->nu) ^,/u] -2, 4-^^-1, 3-^>y 

V— JU — 5 — K (3 8) 

[0515] (113 8-1) 

2 — [ ( 2 S , 5R) —5 — (tert — 7° K *:>:£ JU#—JU T7 $ 

7) x K^ t KP 2--f JU] - 7- ̂ PP-2, A-V\ 

, 3 - V— JU- 5 -;*: ,/[•#*:> U — h 

[0516] 2 T"n J5& Lfc'fb'n^ (A 1 b) (0. 2 5 0 g, 1. 15 mm 

o I ) <hWO 2 0 0 7 10 5 1 5 4 L/c 

tert— N— [ (3R, 6 S) —6 - if z;i/x K "y t; K P tf ̂  

>3-^^] (0. 3 90 g, 1.73 mmol)^:^ 

i^tin 3-1 (o. 379 g, 0 

.857 mmol, 74% Yield) £t#/c0 

'H-NMR (400MHz, CDCL3) 5:1.21-1.35 (1H, m), 1.43 (9H, s), 1.52-1.63 ( 

1H, m), 1.70, 1.71 (3H, s x2), 1.81-1.90 (1H, m), 2.10-2.20 (1H, m), 

2.40 (3H, s), 2.99-3.07 (1H, m), 3.45-3.51 (1H, m), 3.55-3.70 (1H, m) 

, 3.85 (3H, s), 4.12-4.30 (2H, m), 7.55 (1H, s). 

[0517] (113 8-2) 

2 — [ ( 2 S , 5R) —5 — (tert - 7° K $ J ) T K 

KP 2--fJU] - 7-^PP-2, 3-^ 

> * 7 —)l - 5 -1) Jlsrf>It 

[0518] 113 8- 1 2 — [ (2 S, 5R) -5 - (tert-

7° Kdr^JU^-JU;7^ J ) 7- K^ t KP 2--T jU] - 7-^PP 

-2, 4-^^U-1 , 3-^>7^**7—^-5 K 
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(0. 379 g, 0. 858 m m o I ) ^TIll — 2 £ |W]*§& 

(0. 346 g, 0. 833 mmol, 9 

7 % Yield) %mt£o 

MS (APCI) m/z: 426 (M-H)-. 

[0519] (113 8-3) 

tert- N- [ (3 R, 6 S) -6 - [7-^PP-5- [ (4 

, 62-**V- 1 , 2-^t: KPkf'J *>*:/-3->NU) 

-2, 3sJV^^rV—)\y-2 -

-f JU] x1 K"7 t: KP > — 3 — -f JU] h 

[0520] I13 8-2TMLfc2- [ (2S, 5 R) -5- (t e r t 

t KP 2--f JU] - 7- ̂ PP-2, 4 

-^fJU-l, 35-tlJltfym. (0. 348 

g, 0. 814 mmol) ^rffi^TIl 1 — 3 £ 

lElb^t) (0.457 g, 0.813 mmol, 100% Yie 

1 d ) o 

'H-NMR (400MHz, CDCL3) 8: 1.21-1.33 (1H, m), 1.43 (9H, s), 1.50-1.72 

(1H, m), 1.67, 1.68 (3H, s x2), 1.77-1.88 (1H, m), 2.08-2.17 (1H, m), 

2.23 (3H, s), 2.25 (3H, s), 2.36 (3H, s), 2.98-3.06 (1H, m), 3.42-3. 

48 (1H, m), 3.52-3.74 (1H, m), 4.10-4.20 (1H, m), 4.21-4.32 (1H, m), 

4.49 (2H, d, J = 5.6 Hz), 5.96 (1H, s), 6.89 (1H, s), 7.24 (1H, t, J 

= 5.6 Hz), 11.73 (1H, br s). 

MS (APCI) m/z: 562 (M+H)+. 

[0521] (113 8-4) 

2 — [ (2S, 5R) — 5 — ~7 $ J x K "7 t: K P > — 2 — -f JU] — 7 — 

/7PP-N- [ (4, 62-**V- 1 , 2-^HKPH°'J^ 

y-3-4Jl) -2, , 3-^<yWt*v-)i 

- 5 K 

[0522] 113 8-3 L/c tert- 7^)1 N- [ (3R, 6S) -6 - [ 
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7-^PP-5-[(4, 62-**V- 1 , 2-i/*th'Ptf 

•J *>*:/-3->NU) -2, , 3-^ 

> V i/** V— JU— 2 — -f JU] x K "7 t: K P > — 3 — -f JU] — 

h (0. 4 5 7 g, 0.813 mmol) l^TIl 3 - 4 <h |W]*§ 

^IIB'fb'n^ (0. 343 g, 0. 742 mmol, 

9 1 % Yield) %mt£o 

'H-NMR (400MHz, DMS0-d6) 8: 1.09-1.22 (1H, m), 1.29-1.44 (1H, m), 1.5 

8 (3H, s), 1.62-1.71 (1H, m), 1.84-1.93 (1H, m), 2.07 (3H, s), 2.09 ( 

3H, s), 2.15 (3H, s), 2.42-2.58 (1H, m), 2.85-2.93 (1H, m), 3.42-3.48 

(1H, m), 4.19 (2H, d, J = 5.6 Hz), 5.88 (1H, s), 6.81 (1H, s), 8.14 

(1H, t, J = 5.6 Hz). 

MS (APCI) m/z: 462 (M+H)+. 

[0523] (1138-5) 

7-^PP-2- [ (2 S, 5 R) -5 - xh^HKP 

t°^>-2-4)V\ -N- [ (4, 62-**V- 1 , 2-V 

t: KPkf'J *>*:/-3->NU) -2, , 3-^yV 

V— Jl— 5 — K (3 8) 

[0524] I13 8-4TMLfc2- [ (2S, 5 R) - 5 - 7 < J x h 7 t: K P tf 

=>y-2-4)l^ - 7-^PP-N- [ (4, 6-V*^-)\y~ 2-t*V~ 

1, 2-*/£ KPH°'J^>-3--nu) -2, , 

3-^<yWt*V-)l-5K (0. 3 3 7 g, 0. 7 

3 0 mmo I) £ffllNTI13 - 5 £ *I§E^t) (0 

.132 g, 0.269 mmol, 37% Yield) £t#/c0 

'H-NMR (400MHz, DMS0-d6) 8: 1.30-1.46 (2H, m), 1.60 (3H, s), 1.72-1.8 

0 (1H, m), 1.92-2.01 (1H, m), 2.07-2.19(1 H, m), 2.11 (6H, s), 2.14 (6 

H, s), 2.16 (3H, s), 3.12-3.20 (1H, m), 3.48-3.54 (1H, m), 3.96-4.05 

(1H, m), 4.20 (2H, d, J = 4.8 Hz), 5.84 (1H, s), 6.83 (1H, s), 8.14 ( 

1H, t, J = 4.8 Hz), 11.47 (1H, br s). 
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MS (APCI) m/z: 490 (M+H)+. 

[0525] 3 9 

7——2 — [ ( 2 S , 5 R) -5 - jh7th*P 

¥?y-2-4 -N- [ (4-* 6 2-**V- 1 

, 2-$;t KP tr•;$;>-3->TJU) -2, 4-^^u-i, 3 

5K (3 9) 

[0526] (IS3 9-D 

tert -7>>/U N- [ (3R, 6S) -6 - [7-^pp-5 - [ (4 

h*^>-62-**V- 1 , 2-^t: KPt°U^>-3--r 

JU) -2, 4-2/^^1,-1, 3-/<VV"^JrV-

JU—2—'OU] x K "7 t: K P y — 3 — -f JU] — h 

[0527] Il3 8-2TMLfc2- [ (2S, 5 R) -5- (t e r t -^h^> 

j7 $ 7 ) 7- K "7 t: K P > — 2 — -f JU] - 7- ̂ PP-2, 4 

-i'VfJHI, 35(0. 165 

g, 0.386 mmo I ) <h WO 2013120104 2(C|E®^tl 

T^^^)i(C^i;T^L/c3 - (7$y ̂ fJU) -4-* S**/-6-* 

fJU- 1 , 2—V\l K P tf U i/ > — 2 — * > (0 . 0 8 7 g, 0 

. 4 24 mmo I) ^TIll - 3 £ *I§E^t) 

(0. 191 g, 0. 331 mmol, 86% Y i e I d) ^ 

?#fc0 

'H-NMR (400MHz, DMS0-d6) 8: 1.28-1.51 (2H, m), 1.35 (9H, s), 1.61 (3H 

, s), 1.69-1.78 (1H, m), 1.83-1.92 (1H, m), 2.11 (3H, s), 2.17 (3H, s 

), 2.94-3.04 (1H, m), 3.25-3.36 (1H, m), 3.46-3.53 (1H, m), 3.76-3.86 

(1H, m), 3.78 (3H, s), 4.15 (2H, d, J = 4.8 Hz), 6.08 (1H, s), 6.78-

6.85 (2H, m), 7.95 (1H, t, J = 4.8 Hz), 11.44 (1H, br s). MS APCI) m/ 

z: 578 (M+H)+. 

[0528] (113 9-2) 

2— [ (2 S, 5 R) -5-7$yjh7t:h'Ptf7>-2-'fJl'] —7 — 
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^PP-N- [ (4-* 6 2 -**V- 1 , 2—V\l K 

U^)Vy-3-4 )\y) -2, 4-^^U-1 , 

*V—;U-5K 

[0529] 113 9 - 1 L/c tert- 7>,IU N - [ (3R, 6S) -6 - [ 

7-^PP-5 - [ (4 -p< h*^> - 6 2 -**y - 1 , 2 -*>* 

t; KPkf'J *>*:/-3->NU) -2, 4-V*^-)\y~\ 

, 3 — sJV^^r V— JU — 2 — -f JU] x K "7 t: K P > — 3 — -f JU] ^ 

JUA;>< — h (0 . 189 g, 0. 327 mmol) ?;SUTIl 3 — 

4 (0. 152 g, 0.318 mm 

o I , 9 7 % Yield) £?#fc0 

'H-NMR (400MHz, DMS0-d6) 5: 1.08-1.23 (1H, m), 1.30-1.47 (1H, m), 1.5 

7-1.73 (1H, m), 1.60 (3H, s), 1.84-1.93 (1H, m), 2.10 (3H, s), 2.16 ( 

3H, s), 2.45-2.59 (1H, m), 2.84-2.92 (1H, m), 3.27-3.37 (1H, m), 3.43 

-3.49 (1H, m), 3.55 (2H, s), 3.75-3.83 (1H, m), 3.78 (3H, s), 4.15 (1 

H, d, J = 4.4 Hz), 6.08 (1H, s), 6.82 (1H, s), 7.94 (1H, t, J = 4.4 H 

z). 

MS (APCI) m/z: 478 (M+H)+. 

[0530] (113 9-3) 

7-^PP-2- [ (2 S, 5 R) -5 - jh7th'P 

^y-2-4 )\y~\ -N- [ (4 -* h*^>- 6 2 -t*V- 1 

, 2-*/£ KPkf'J *>*:/-3->NU) -2, 4-V*^-)\y-\ , 3 

-s<yWt*V-)l- 5K (3 9) 

[0531] I13 9-2TMLfc2- [ (2S, 5 R) - 5 - T $ J x h 7 t: K P tf 

=>y-2-4)l~\ - 7-^PP-N- [ (4h*i>-6-* ̂ )l~ 2 -

**7-1, 2-*/£ KPH°'J^>-3--nu) -2, 4-V*^-

)\s-\, 3-^<yWt*V-)l-5 K (0. 150 g, 

0. 314 mmo I) UTIl 3 - 5 £ ^IlE'fb 

(0. 119 g, 0. 234 mmol, 97% Yield) 
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'H-NMR (400MHz, DMS0-d6) 8: 1.28-1.48 (2H, m), 1.61 (3H, s), 1.72-1.8 

0 (1H, m), 1.90-2.02 (1H, m), 2.09-2.20 (1H, m), 2.10 (3H, s), 2.13 ( 

6H, s), 2.17 (3H, s), 3.12-3.20 (1H, m), 3.48-3.54 (1H, m), 3.78 (3H, 

s), 3.96-4.06 (1H, m), 4.16 (2H, d, J = 4.9 Hz), 6.08 (1H, s), 6.83 

(1H, s), 7.95 (1H, t, J = 4.9 H), 11.4 (1H, s). 

MS (APCI) m/z: 506 (M+H)+. 

[0532] mfeflHO 

7-^PP-N-[(4, 6-V*3~)\s-2-**V- 1 , 2-i/'kh'Pbf 

Wy-3-4 )D -2, - [ (1 4 

- *>MU) P^JU] - l, 3 5 

K (4 0) 

[0533] (114 0-1) 

t e rt-7"f^ 4 - [ ( 7 P P - 5 h JV~ 2 , 4 

3 -^<yWt*v-)i- 2--r)D \f^)Vy 

- 1 [y— h 

[0534] 2 Lfcfbo"^ (A 1 b) (1.10 g, 5. 08 mmo 

1 ) £##001 (S- 1 0) (1. 7 0 g, 7. 6 

2 mmol) ^i^TIll - 1 £ *I§E^t) (1 . 

45 g, 3.30 mmol, 65% Yield) %%tc0 

'H-NMR (400MHz, CDCL3) 8: 1.14-1.30 (2H, m), 1.45 (9H, s), 1.70 (3H, 

s), 1.72-1.80 (3H, m), 1.94 (2H, d, J = 5.5 Hz), 2.39 (3H, s), 2.60-2 

.80 (2H, m), 3.86 (3H, s), 3.92-4.15 (2H, m), 7.56 (1H, s). 

[0535] (1140-2) 

2- [ ( 1 - t e r t -y JU-4 - 'J V)l) ~ 

l-OUU-2., , 3-^<yWt*V-)l-5 -till# 

[0536] 114 0-1 Ltc tert- 7^)1 4 - [ (7-^PP-5-^h 
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4-^^U-1 , 3 2 -4 

)l) 1 h (1.45 g, 3. 3 

0 mmol) 1 - 2 £ |fUH&J5J&£fTl\ *I§E^t) ( 1 . 

27 g, 2.99 mmol, 91% Yield) %%tc0 

[0537] (114 0-3) 

te rt-7"f^ 4 - [ [75 - [ (4, 6fJU-2-

**7-1, 2-^t: KPkf'J *>*:/-3->NU) 111 -2 

, 4-^^-1, 3 2--r JU] ^f>/u] 

y > - 1 - ̂  JU#* :> u — h 

[0538] 114 0 — 2 T"n J5& Lfc2 - [ (1 - t e r t - 7" h 4 -

kf^'JS/MU) P^JU] -7-^PP-2, 4-^^-1, 3-s<yyv 

** V— JU— 5 — (1.27 g, 2.99 m m o I ) 

UTIl 1 - 3 (1.67 g , 2.9 

8 mmol, 100% Yield) £rt#/c0 

'H-NMR (400MHz, CDCL3) 8: 1.11-1.25 (2H, m), 1.44 (9H, s), 1.66 (3H, 

s), 1.69-1.79 (3H, m), 1.92 (2H, d, J = 5.5 Hz), 2.23 (3H, s), 2.26 ( 

3H, s), 2.37 (3H, s), 2.62-2.75 (2H, m), 3.92-4.12 (2H, m), 4.50 (2H, 

d, J = 6.1 Hz), 5.97 (1H, s), 6.90 (1H, s), 7.26 (1H, t, J = 6.1 Hz) 

, 12.15 (1H, s). 

MS (APCI) m/z: 560 (M+H)+. 

[0539] (1140-4) 

7-^PP-N - [ (4, 6-V*3-)\s-2-**7- 1 , 2-^HKPtf 

U^>-3--nu) p^JU] -2, (4 - 'J 

fJU) -1, 3 5 K 

[0540] 114 0-3 -e^r L/c tert- 7>JU 4 - [ [7-^PP-5 - [ ( 

4, 6-V*^-)\y~ 2-**7- 1 , 2-V\l^U^)Vy-3-<)\y) * 

- 2, A-V*^-)\y-\, 3-^yWt^V-Jl-2 

-4)V\ 1 h (1.67 g, 2 
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. 98 mmo I) - 4 £ ( 

0.619 g, 1.34 mmol, 45% Yield) %%tc0 

MS (APCI) m/z: 460 (M+H)+. 

[0541] (1140-5) 

7-^PP-N-[(4, 6-V*3-)\s-2-**V- 1 , 2-i/'kh'Pbf 

VVy-3-4 )\,) -2, [ (1 -*^U-4 

-kf^'JS/MU) *fJU] -1, 3 5 

K (4 0) 

[0542] H40-4-eMUfc7-^PP-N- [ (4, 6-V* 2 

V-1, 2-^t: KPH°'J^>-3--f,/U) *^U] -2, 4-y^fjU-

2- -1, 35 -till# 

$ K (0. 6 19 g, 2.98 mmol) £ffl^TI13-5<h 

(0. 612 g, 1.29 mmol, 

9 6 % Yield) %mt£o 

'H-NMR (400MHz, DMS0-d6) 8: 1.15-1.30 (2H, m), 1.41-1.51 (1H, m), 1.6 

5 (3H, s), 1.66-1.71 (2H, m), 1.72-1.82 (2H, m), 1.90 (2H, d, J = 6.1 

Hz), 2.08 (3H, s), 2.11 (6H, s), 2.17 (3H, s), 2.63-2.69 (2H, m), 4. 

22 (2H, d, J = 4.9 Hz), 5.86 (1H, s), 6.86 (1H, s), 8.16 (1H, t, J = 

4.9 Hz), 11.49 (1H, s). 

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

[0543] mmmi i 

7-^Pf-2 - [c i s-4- -N 

- [ (4, 6-V^^-)\y~ 2-**V- 1 , 2-^t: KPH°'J^>-3--f 

)l) P^JU] -2, , 3 5 -till 

K (4 1 ) 

[0544] (XI4 1 - 1 ) 

7-7'Pf-2- (1, 4-Vt*V-X¥n [4. 5] ^t)>-8 

-4)1) -2, , 3 5 -tlJltf* 
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is U— h 

[0545] ##0!l 1 T'Mlfcftpi (A 1 a) (1.75 g, 6. 70 mmo 

I ) «h##0!l 1 5t'MLfc<b'p|l (S — 1 5) (1. 6 7 g, 10. 1 

mmol) ^i^TIll - 1 (0. 9 

23 g, 2. 16 mmol, 32% Yield) %%tc0 

'H-NMR (400MHz, CDCL3) 8: 1.51-1.60 (4H, m), 1.64 (3H, s), 1.76-1.99 

(5H, m), 2.39 (3H, s), 3.85 (3H, s), 3.95 (4H, s), 7.67 (1H, s). 

MS (APCI) m/z: 427, 429 (M+H)+. 

[0546] (114 1-2) 

7-7"P^-2- (1, 4-ist*V-X¥n [4. 5] y ~ 8 - 4 Jl) 

-2, , 3 -^<yVist*v-)i- 5 -tuitfym. 

[0547] 114 1 - 1 -e^L/cp^U 7-7"P^-2 - ( 1 , 4-ist^V~X^ 

P [4. 5] y^tiy-8-4JU) -2, 1 , 3-siyVis* 

* V— )V — 5 — ~h IV/R^is Is— h (0. 8 9 3 g, 2. 09 mmo I 

) (0. 817 g, 

1.98 mmol, 95% Yield) £rt#/c0 

[0548] (114 1-3) 

7-7'Pf-N- [ (4, 6-V^^-)\s~ 2-**V- 1 , 2-^HKPtf 

Visy-3-4 )\s) *1-)\s~\ - 2- (1, 4-ist *y-X¥n [4. 5] =T 

t>y-8-4Jl) -2, 4-V*1-)\s-\ , 3 -^<yVist*V-)l- 5 -

K 

[0549] I14 1-2-eMUfc7-7°Pf-2- (1, 4-ist^V~X^n [4. 

5] ^tiy-8-4 Jl) -2, 4-V*1-)\s- \ , 3-s<yVist*V-)l 

— 5 —tlJl&y It (0.817 g, 1.98 mmol) 

1 - 3 (1.02 g, 1.87 mm 

o I , 9 5 % Yield) £?#fc0 

'H-NMR (400MHz, DMS0-d6) 8: 1.30-1.53 (4H, m), 1.60 (3H, s), 1.66-1.7 

3 (2H, m), 1.73-1.81 (2H, m), 1.84-1.99 (1H, m), 2.10 (3H, s), 2.11 ( 
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3H, s), 2.16 (3H, s), 3.84 (4H, s), 4.21 (2H, d, J = 4.9 Hz), 5.85 (1 

H, s), 6.94 (1H, s), 8.14 (1H, t, J = 4.9 Hz), 11.48 (1H, s). 

MS (APCI) m/z: 547, 549 (M+H)+. 

[0550] (114 1 - 4) 

7 —7"P^—N— [ (4, 62-**V- 1 , 2-^HKPtf 

Wy-3-4 )D P^JU] -2, 4-^^-2- (4-**V^P 

-1, 3 V— )V— 5K 

[0551] I14 1- 3-eMUfc7-7°Pf-N- [ (4, 6-V* 2 

V-1, 2-^t: KPH°'J^>-3--f,/U) *^U] - 2- (1, 4-^* 

[4. 5] x^>-8--r>/U) -2, , 3-^ 

5K (0. 817 g, 1. 98 m 

mo I) h^t: KP77> (2. 4 ml_) 4M 

It/1 , 4-i/t^V-y (0.8 19 m L, 3.2 8 mmo I) 

1 6 0tP^i#L/co ^PP*JU 

ATttlfiU K U t7A-e|g'J:#L/co ;$J±T(CT>J§ML *§£> 

'J P^? \>9=?-y 4— J—)\/ : ^PP^JU 

A;u= 1 0 0 : 0^9 5 : 5) (CT*fMU *I§E^t) (0. 2 9 2 g, 

0. 580 mmol, 35% Yield) £t#/c0 

MS (APCI) m/z: 503, 505 (M+H)+. 

[0552] (114 1- 5) 

7-^Pf-2 - [c i s-4- -N 

- [ (4, 6-V^^-)\y~ 2-**V- 1 , 2-^t: KPH°'J^>-3--f 

JU) *fJU] -2, 4-V*1-)\s-\ , 3-^<y 5-tiJl 

K (4 1 ) 

[0553] I14 1- 4-eMUfc7-7°Pf-N- [ (4, 6-V* 2 

V-1, 2-^t: KPH°'J^>-3--f,/U) *^U] -2, 4-y^fjU-

2- (4-1, 3 -^yVVt^v— )i-5 

K (0. 292 g, 0. 580 mmol) <h 2. OM 
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V ̂  — 7- K P 7 :7 (2. 90 mL, 5. 79 

mmo I) £ElNTI13-5£imftJ5J&£fTl\ *I§E^t) (0. 08 

9 g, 0. 167 mmol, 29% Yield) £%tc0 

'H-NMR (400MHz, DMS0-d6) 8: 1.25-1.39 (2H, m), 1.45-1.54 (4H, m), 1.5 

8 (3H, s), 1.88-1.98 (4H, m), 2.10 (3H, s), 2.11 (3H, s), 2.12 (6H, s 

), 2.16 (3H, s), 4.21 (2H, d, J = 4.9 Hz), 5.85 (1H, s), 6.93 (1H, s) 

, 8.13 (1H, t, J = 4.9 Hz), 11.47 (1H, s). 

MS (APCI) m/z: 532, 534 (M+H)+. 

[0554] mmmi 2 
7 —7"P^—N— [ (4, 62-**7- 1 , 2-^HKPtf 

Wy-3-4 )D *fJU] -2, (¥s<=>Vy- -

-1, 3 -^<yWt*V-)l- 5 —K (4 2) 

[<b36] 

[0555] (114 2-1) 

7 — 7° P — 2 , 4-^^-2- (x KPt°^>-2-

-f JU* *:>;>< fJU) -1, 3 —s<ysJV^5rsJ— )V— 5 U— h 

(A 2 k) 

[0556] ##$!] 1 T"nJ5£ Lfcfbo"^ (A1a) (19. 0 g, 7 2. 8 mmo 

I ) <h 2 — (2 — 7°P H°"JU*^>) Th7t:KPb7> (20. 4 g, 

14 6 mmol) ^l^tlgl - 1 £ *I§E^t) 
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(23. 5 g , 58. 5 mmol, 80% Yield) %%tc0 

'H-NMR (400MHz, CDCL3) 8: 1.40-1.66 (6H, m), 1.77 (3H, s), 2.39 (3H, 

s), 3.48-3.55 (1H, m), 3.66-3.73 (1H, m), 3.80-3.90 (1H, m), 3.85 (3H 

, s), 3.88-3.94 (1H, m), 4.70-4.75 (1H, m), 7.68 (1H, s). 

[0557] (114 2-2) 

7-7"P^-2- (t: KP^^fJU) -2, , 

3 5 h (A 2 k - f ) 

[0558] 114 2 — 1 t'Mlfcftpi (A 2 k) (21. 0 g, 52. 3 m 

mo I) (15 6 mL) (C p - h,lUx>7JU*>It-7K 

(0. 498 g, 2. 62 mmol) ^mHCT 5 0^ 

}l#L/c0 tS 

fflfiWTK. L/cti. M^KU^A-e^iL/co mmm* 

IET, ?#£U £ 

^fJ^7A^P7 h^77<- : Mtxf>/U= 10 0: 0^8 0 

: 2 0) -?mm U (11.7 g, 37.0 mmol, 

7 1 % Yield) %mt£o 

'H-NMR (400MHz, CDCL3) 8: 1.76 (3H, s), 2.02 (1H, br s), 2.43 (3H, s) 

, 3.87 (2H, d, J = 7.2 Hz), 3.88 (3H, s), 3.85 (3H, s), 3.88-3.94 (1H 

, m), 4.70-4.75 (1H, m), 7.73 (1H, s). 

MS (APCI) m/z: 317, 319 (M+H)+. 

[0559] (114 2-3) 

tert— 4 - [ (7 -^'Pf - 5 -h 2, 4 

3 2--f )l) *^U] y 

- 1 h (A 2 I ) 

[0560] 114 2-2-e^L/c^b^ (A2 k-f ) (0. 2 5 0 g, 0. 7 

88 mmol) h - h 'JJI/ (8 mL) (CH/!) 7K>P T (C T h 

'JxfJUZ^V (0. 2 3 9 g, 2. 3 6 m m o I ) £ MJ 7JU 

*Pp<^>7JU*>Itif7Kt) (0. 278 g, 0. 985 mmol) 
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Xtcilk, 1 0tP^l#L/c o J5Mt(C0°C-e 1 - (tert -7° h*^> 

(0. 220 g, 1.18 mmol) %j]\]7L 

, 6 0°c-ei 5mmsmLtc0 

L. mki- K U A T?S£*£ L/Co 

s IET, h^77 
-f- (^*+f> : M|X^U = 10 0: 0^8 6:14) TltM U WMit 

(0. 269 g, 0. 554 mmol, 70% Yield) 

£?#fc0 

'H-NMR (400MHz, CDCL3) 8: 1.43 (9H, s), 1.75 (3H, s), 2.37 (3H, s), 2 

.48-2.60 (4H, m), 2.75 (2H, s), 3.17-3.27 (4H, m), 3.86 (3H, s), 7.68 

(1H, s). 

MS (APCI) m/z: 485, 487 (M+H)+. 

[0561] (114 2-4) 

7 - yp^E- 2 - [ (4 - t e r t - 7° h *Jy ~ 1 -

-fJU) *fJU] -2, 4-^^-1, 3-^>1/^**7-^-5 -t) 

JltfyIt (A 3 I ) 

[0562] Ig4 2 —3-e^L/c^b^ (A 2 I ) (0. 269 g, 0. 554 

mmo I) ^i^TIll -2£imkJ5J&£frl\ *I§Elb^t) (0. 2 

61 g, 0.554 mmol, 100% Yield) £t#/c0 

MS (APCI) m/z: 469, 471 (M+H)+. 

[0563] (114 2-5) 

tert-7>JU 4- [ [7-7'Pf-5 - [ (4, 6 - ̂  fJU-2-

**7-1, 2-^t KPt°U^>-3--r>/U) -2 

, , 3-^>7^**7-^-2--rJU] ^fJU] 

1 h (A 4 I ) 

[0564] 114 2 -4-e^L/c^b^ (A 3 I ) (0. 261 g, 0. 554 

mmo I) ^i^TIll -3£imkJ5J&£frl\ *I§Elb^t) (0. 2 

33 g, 0.385 mmol, 70% Yield) £t#/c0 



WO 2015/141616 155 PCT/JP2015/057652 

'H-NMR (400MHz, CDCL3) 8: 1.44 (9H, s), 1.72 (3H, s), 2.21 (3H, s), 2 

.25 (3H, s), 2.37 (3H, s), 2.40-2.70 (4H, m), 2.72 (2H, s), 3.23-3.33 

(4H, m), 4.45-4.50 (2H, m), 5.93 (1H, s), 7.00 (1H, s), 7.13-7.18 (1 

H, m). 

MS (APCI) m/z: 605, 607 (M+H)+. 

[0565] (114 2-6) 

7 —7"P^—N— [ (4, 62-**V- 1 , 2-^HKPtf 

Wy-3-4 )D P^JU] -2, 4-^^-2- -

-1, 3 5 K 

[0566] 114 2 — 5-e^L/c^b^ (A 4 I ) (0. 233 g, 0. 385 

mmo I) £fflLNTlS3-4<h^*§&J5J^£m\ *I§E^t) (0. 1 

70 g, 0.336 mmol, 87% Yield) £t#/c0 

'H-NMR (400MHz, CDCL3) 8: 1.72 (3H, s), 2.21 (3H, s), 2.26 (3H, s), 2 

.37 (3H, s), 2.50-2.65 (4H, m), 2.69 (2H, s), 2.71-2.77 (4H, m), 4.48 

(2H, d, J = 6.1 Hz), 5.94 (1H, s), 7.00 (1H, s), 7.19 (1H, t, J = 6. 

1 Hz). 

MS (APCI) m/z: 505, 507 (M+H)+. 

[0567] mmm4 3 

7-7'Pf-N- [ (4, 62-**V- 1 , 2-^HKPtf 

\)Vy-3-4 )l) P^JU] -2, 4-^^-2- [ (4 

7*>*>-1-'NU) -1, 35 -tlJltf* 

K (4 3) 

[<b37] 

A2k-f A2m A3in 43 

[0568] (114 3-1) 
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7-7"P^-2, -

i —r^u) *=s-)V\ -1, 3 5 h 

(A 2 m) 

[0569] 114 (A2 k-f ) (0. 2 5 0 g, 0. 7 

8 8 mmol) <h 1 - fJU ̂ =p (0.158 g, 1.58 

mmo I) £ffllNTI14 2-3£|l^&J5J&£ft9C:£lCj;y, WMitS 

I (0. 138 g, 0.346 mmol, 4 4 % Y i e I d ) £ 

%tc o 

'H-NMR (400MHz, CDC L3) 8: 1.74 (3H, s), 2.11-2.45 (4H, m), 2.22 (3H, 

s), 2.37 (3H, s), 2.55-2.80 (4H, m), 2.75 (2H, s), 3.85 (3H, s), 7.68 

(1H, s). 

MS (APCI) m/z: 399, 401 (M+H)+. 

[0570] (114 3-2) 

7-7"P^-2, 4-V^^-)\y~2 - [ {4-*3-)l¥'<^isy-'\ -4 )l 

) -1, 3 -^<yWt*V-)l- 5 -tlJltfym. (A 3 m) 

[0571] 114 3 — 1 -e^L/c^b^ (A 2 m) (0. 138 g, 0. 34 6 

mmo I) ^i^TIll -2£imkJ5J&£frl\ *I§Elb^t) (0. 1 

33 g, 0.346 mmol, 100% Yield) £rt#/c0 

MS (APCI) m/z: 385, 387 (M+H)+. 

[0572] (114 3-3) 

7-7'Pf-N- [ (4, 6-V^^-)\y~ 2-**V- 1 , 2-^HKPtf 

Wy-3-4 )D P^JU] -2, 4-V^^-)\y~2 - [ (4 

=yVy-\ )\y) -1, 3 -^<yWt*v-)i- 5 -tlJltf* 

K (4 3) 

[0573] 114 3 - 2-e^L/c^b^ (A 3 m) (0. 133 g, 0. 346 

mmo I) £rffl^TH1 - 3 £ ^IlE'fb-n^ (0. 

096 g, 0. 184 mmol, 53% Yield) £t#/c0 

'H-NMR (400MHz, CDCL3) 8: 1.72 (3H, s), 2.15-2.45 (4H, m), 2.22 (6H, 
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s), 2.27 (3H, s), 2.37 (3H, s), 2.55-2.75 (4H, m), 2.72 (2H, s), 4.50 

(2H, d, J = 5.5 Hz), 5.96 (1H, s), 7.01 (2H, s), 7.20-7.28 (1H, m), 

11.85 (1H, br s). 

MS (APCI) m/z: 519, 521 (M+H)+. 

[0574] 

7—2— [ [4- J) - 1 - 'J ^JU] 

-N- [ (4, 62-**V- 1 , 2-^t KPt°U^>-3 

--HU) P^JU] -2, 4-^^-1, 35-

K (4 4) 

[<b38] 

H3C 
AZk-f A2n A3n 44 

[0575] (1144-1) 

^fjH7-^pf-2- [ [4- (y^fjuz^y) - 1 -u*>MU] 

^fjU] -2, 4-^^-1, 35-tlJltf* 
N>l/-h (A 2 n ) 

[0576] 114 2-2-e^L/c^b^ (A 2 k - f ) (0. 2 5 0 g, 0. 7 

8 8 mm o I ) £4 J 'J */> (0. 6 00 g, 1 

. 89 m m o I ) £ffl^TI14 2 — 3 

*I§E^t) (0.808 g, 1.89 mmol, 100% Yi 

eld) o 

'H-NMR (400MHz, CDCL3) 5:1.22-1.38 (2H, m), 1.68-1.74 (2H, m), 1.73 ( 

3H, s), 2.00-2.28 (3H, m), 2.30 (6H, s), 2.38 (3H, s), 2.73 (2H, s), 

2.95-3.05 (2H, m), 3.84 (3H, s), 7.66 (1H, s). 

[0577] (114 4-2) 

7-^Pf-2 - [ [4- (S/^fJU^y) - 1 - U V)\y1 
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-2, 4-^^-1, 35(A 3 

n ) 

[0578] H4 4 — 1 t'Mlfcftpi (A 2 n) (0. 140 g, 0. 328 

mmo I) 1 — 2 £ CI £ l,Z<k V s ^IlE'fb'n 

t) (0. 1 3 5 g, 0. 328 mmol, 100% Yield 

) £?#fc0 

[0579] (114 4-3) 

7 — — 2 — [ [4- -1 ^JU] 

-N- [ (4, 62-**V- 1 , 2-^t KPt°U^>-3 

-'NU) -2, , 3-^<yWt*V-)l-5-

K (4 4) 

[0580] 114 4 - 2 I'M Ifclbni (A3 n) (0. 135 g, 0. 328 

mmo I) $:fflUTIl 1 - 3 £ CI £ l,Z<k V s ^IlE'fb'n 

I) (0. 048 g, 0.088 mmol, 27% Y i e I d ) £ 

%tc o 

'H-NMR (400MHz, DMS0-d6) 8: 1.10-1.23 (2H, m), 1.51-1.63 (2H, m), 1.6 

7 (3H, s), 1.88-1.94 (1H, m), 2.07 (6H, s), 2.10 (3H, s), 2.11 (3H, 

s), 2.16 (3H, s), 2.12-2.20 (2H, m), 2.70 (2H, s), 2.85-2.92 (2H, m), 

4.21 (2H, d, J = 4.9 Hz), 5.86 (1H, s), 6.95 (1H, s), 8.11 (1H, d, J 

= 4.9 Hz), 11.50 (1H, br s). 

MS (APCI) m/z: 547, 549 (M+H)+. 

[0581] mmmi 5 
( 2 R) -7-7'P^-N- [ (4, 62-**V- 1 , 2-

V\l KPkf'J *>*:/-3->NU) -2, 4-^^1,-2- (^JU* 

'jy^f^) -1, 3 5 K (4 5) 
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[<b39] 

A2k-f (2R)-A2k-f (2R)-A2p 

[0582] (IS4 5-1) 

( 2 R) -7-7"P^-2, (th'P^r^yf 

JU) -1, 3 —'OW** v— )V~ 5 -tU[y7i<^riy U— h ( (2R) -A 

2 k - f ) 

[0583] 114 2-2-e^L/c^b^ (A2k-f) £J2TF©£mcT&i:f-

: y-f-tzJU CH I RALCEL OZ-H 4. 6mm I Dx25 

0 m m L 

: n : 2 -7°PAy-JU = 9 0:10 (V/V) 

: 1 . 0 0 m L / m i n 

: 2 5 °C 

I1k-^:6. 6ft (Jzb^S [a] D20 = +7. 1 (C = 1 

. o, Onu-fc)iA) ) 
8 ft (Jzb^s [a] D20 = -6. 7 (C = 1 

. o, Onu-fc)iA) ) 
[0584] i 
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O 

[0585] (114 5-2) 

( 2 R) -7-?"P^-2, 42 - ("EM'J S * 

Jl) -1, 3 5 -l3)\s-&*ris[s- K ( ( 2 R) -A 

2 p) 

[0586] 114 5 - 1 tMUcM ( (2 R) —A 2 k - f ) (|1tf-^, 1 

0. 0 g, 3 1. 5 mmo I ) ^ffl^TIl4 2 — 3 £ 

fr 9 £ ^ (C <£ U „ ^ (12.2 g, 31.6 mmol, 1 

0 0% Yield) 

'H-NMR (400MHz, CDC L3) 8: 1.76 (3H, s), 2.37 (3H, s), 2.57-2.62 (4H, 

m), 2.73 (2H, s), 3.51-3.56 (4H, m), 3.86 (3H, s), 7.68 (1H, s). 

MS (ESI) m/z: 386, 388 (M+H)+. 

[0587] (114 5-3) 

( 2 R) -7-7n=e-2, 4 2 - -1 

, 3-/<>V'^^V-jH5-i]Jl//tv>l ( (2R) - A3 p) 

114 5-2-p^Udk^ ( (2R) - A2p) (12. 2 g, 3 

1. 5 mmo I) ?:fflUTH1 - 2,h^li4sSjS;&lT9C^:(C<]:l'Jv 1 

IB'fb'n^ (11.7 g, 31.5 mmol, 100% Yield 

) %mtc0 
1 H-NMR (400MHz, CDCl3) 8: 1.77 (3H, s), 2.40 (3H, s), 2.55-2.68 (4H, 

m), 2.75 (2H, s), 3.50-3.61 (4H, m), 7.82 (1H, s). 

MS (ESI) m/z: 370, 372 (M-H)-. 

[0588] (IS4 5 — 4 ) 

(2 R) —7—yP^E—N- [ (4, 62-**V- 1 , 2-

vt KPtf'J Vy-3-4)\A *=5-)V\ -2, 4-^y^;u-2- (^JU* 

•jyp^U) -1, 35K (4 5) 

[0589] 114 5 — 3-e^J5£L7Ub^#J ( (2 R) -A3 p) (11. 7 g, 3 

1. 5 m m o I ) fcffllNTl! 1 — 3 <h Z. £ td lJ, H 
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§E^t) (14.1 g, 27. 9 mmol, 88% Yield) 

'H-NMR (400MHz, CDCL3) 8: 1.73 (3H, s), 2.21 (3H, s), 2.27 (3H, s), 2 

.37 (3H, s), 2.54-2.64 (4H, m), 2.71 (2H, s), 3.55-3.61 (4H, m), 4.50 

(2H, d, J = 5.5 Hz), 5.96 (1H, s), 7.01 (1H, s), 7.23 (1H, t, J = 5. 

5 Hz), 11.77 (1H, br s). 

MS (ESI) m/z: 506, 508 (M+H)+. 

[0590] ^»y4 6 

2 — [t rans—4— (V ̂  ̂ -)\/T $ J ) V 9 P^ U] — N— [ (4 

, 62-**V- 1 , 2-^t: KPH°'J^>-3--f,/U) 

JU] - 7 -7JU*P- 2, 4-^^-1, 35 

K (4 6) 

[0591] (114 6-1) 

^ -fJU 2 — [t rans—4— (tert — 7° h JUT $ J ) 

^P^^JU] - 7-7JU*P-2, 41 , 3-^yWt 

*7 —JU— 5 U— K 

[0592] 3 T"n J5jc Lfcfbo"^ (A 1 c) (0. 265 g, 1.32 mm 

o I ) , ##0iJ1 3-e^L/c^b^ (S- 1 3) (0.444 g, 1. 

9 9 mmol) ^l^tlgl 3- 1 £ *I§E^t) ( 

0.563 g, 1.49 mmol, 100% Yield) £f#/c 

O 

'H-NMR (400MHz, CDCL3) 8: 1.05-1.15 (2H, m), 1.30-1.39 (2H, m), 1.44 

(9H, s), 1.61 (3H, s), 1.77-1.90 (1H, m), 1.95-2.01 (2H, m), 2.06-2.1 

3 (2H, m), 2.38 (3H, s), 3.30-3.46 (1H, m), 3.85 (3H, s), 4.38 (1H, b 

r s), 7.36 (1H, d, J = 11.0 Hz). 

[0593] (114 6-2) 

2 — [t rans—4— (tert — 7° h t) Jltf—JVT $ J ) is 0 P^ 

dr^JU] - 7-7JU*P-2, 3Vist*V-)l 
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- 5 -tiJitfy it 

[0594] 114 6 — 1 T"nJ5£ ^-)V 2 — [t rans—4— (tert — 7° h 

*-7 - yjitn-2, 

)V- 1 , 3 5-tUlsrf^isU-h (0. 2 1 0 g 

0. 4 9 5 mmo I) UTIS 1 — 2 «h 

(0.188 g, 0.459 mmol, 93% Yield 

) £?#fc0 

[0595] (IS4 6-3) 

tert— N— [t rans—4 — [5 — [ (4, 6 — i7 ̂  fJU — 

2 — * * V — 1 , 2-^t: KPH°'J^>-3--f,/U) 

-7-7JU*P-2, 4-^^-1, 3 2--f 

JU] :>^P^*:>,IU] 

[0596] H 4 6 — 2 T"n J5& L/c2 — [t rans—4— (tert -

-7 - 7)ltn - 2, 41 , 

3-^yWt^y-JU-5-tlJl/tfym. (0. I 88 g, 0. 459 

mmo I) ^i^TIll -3 *I§E^t) (0. 2 

08 g, 0.383 mmol, 83% Yield) £rt#/c0 

'H-NMR (400MHz, CDCL3) 8: 1.04-1.13 (2H, m), 1.22-1.36 (2H, m), 1.44 

(9H, s), 1.58 (3H, s), 1.73-1.86 (1H, m), 1.89-1.98 (2H, m), 2.03-2.1 

1 (2H, m), 2.22 (3H, s), 2.25 (3H, s), 2.37 (3H, s), 3.32-3.45 (1H, m 

), 4.36 (1H, br s), 4.49 (2H, d, J = 5.6 Hz), 5.95 (1H, s), 6.73 (1H, 

d, J = 10.0 Hz), 7.23 (1H, t, J = 5.8 Hz), 11.30 (1H, br s). 

MS (APCI) m/z: 544 (M+H)+. 

[0597] (H4 6-4) 

2— (t rans-4-7$yN>^P^^>Jl/) —N— [ (4, 

jU—2—1, 2-*/£ KPH°'J^>-3--f,/U) *^U] -7-7 

JU*P-2, , 3 -^<yWt*V-)l- 5 -tDlstf^+F 
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[0598] Xl4 6 — 3 Lfct e r t - N— [t rans—4 — [ 5 — 

[(4, 62-**V- 1 , 2-V\l^U^)Vy-3~4 )\y 

) E-nu] - 7 -yjitn- 2, 41 , 3 —s<y 

2-4 JU] ^P^^JU] (0. 080 

g, 0. 147 mmol) — 4 £ 

lElb^t) (0.064 g, 0.144 mmol, 9 8% Yi e I 

d) zmrco 

[0599] (IS4 6-5) 

2 — [t rans—4— (V ̂  ̂ -)\/T $ J ) W P^ U] — N— [ (4 

, 6-V^^-)\y~ 2-**V- 1 , 2-^t: KPt°U^>-3--r>/U) f 

JU] - 7-7JU*P-2, 4-^^-1, 35 

K (4 6) 

[0600] 114 6 — 4 T"n J5& Lfc2 - (t rans - 4-7$ 7 ̂  P^^JU) -

N- [ (4, 6-V*1-)\s-2-**V- 1 , 2-^tKPk0|J^V-3-

-fJU) *fJU] -7-7>/U*P-2, 4-^^-1, 3-^>V'^** 

V— JU— 5 — K (0. 064 g, 0. 144 mmol) 

^raS3-5 lI§E<b^tl (0. 0 3 8 g , 0 

.081 mmol, 56% Yield) £rt#/c0 

'H-NMR (400MHz, CDCL3) 8: 1.19-1.31 (4H, m), 1.59 (3H, s), 1.77-1.85 

(1H, m), 1.96-2.01 (4H, m), 2.21-2.24 (1H, m), 2.23 (3H, s), 2.25 (3H 

, s), 2.27 (6H, s), 2.37 (3H, s), 4.49 (2H, d, J = 5.6 Hz), 5.95 (1H, 

s), 6.73 (1H, d, J = 10.4 Hz), 7.24 (1H, t, J = 5.6 Hz), 11.61 (1H, 

br s). 

MS (APCI) m/z: 472 (M+H)+. 

[0601] mmmi 7 

2 — [t rans—4— (V ̂  ̂ -)\/T $ J ) W P^ U] — N— [ (4 

, 6-V^^-)\y~ 2-**V- 1 , 2-*j\L KPH°'J^>-3--f,/U) 

JU] -2, 4, 7-MJ^^U-l, 35 
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K (4 7) 

[0602] (X3g 4 7 - 1 ) 

J\/ 2 — [t rans—4— (tert — 7° h JUT7 $ J ) 

- 2, 4, 7 - h U 1 , 3 

- 5 — U— K 

[0603] ##^!J4 T"nJ5jc Lfcfbo"^ (Aid) (3. 92 g, 20. 0 mmo 

I ) , ##0iJ1 3-e^L/c^b^ (S- 1 3) (6. 70 g, 30. 0 

mmol ^rffi^THI 3—1 £ ^IIB'fb'n^ (7. 9 

9 g, 19.0 mmol, 95% Yield) %%tc0 

'H-NMR (400MHz, CDCL3) 8: 1.02-1.15 (2H, m), 1.26-1.37 (2H, m), 1.44 

(9H, s), 1.57 (3H, s), 1.75-1.82 (1H, m), 1.90-1.98 (2H, m), 2.03-2.1 

1 (2H, m), 2.16 (3H, s), 2.38 (3H, s), 3.30-3.47 (1H, m), 3.84 (3H, s 

), 4.37 (1H, br s), 7.36 (1H, s). 

MS (ESI) m/z: 442 (M+Na)+. 

[0604] (Ig4 7-2) 

2 — [t rans—4— (tert — 7° h )1>~F $ J ) is 0 P^ 

-2, 4, 7 - h U 1 , 35 ~t) 

Jisrfy it 

[0605] 114 7 - 1 Lfc/T)l> 2 - [t rans-4- (tert-^h 

iristUltf-JlJ7^ J) is V U^is)U~\ -2, 4, 7-MJ^JU-l, 

35h (7. 99 g, 19 

. 0 mmo I) ^Sl\TI11 - 2 <h ^IIB'fb'n^ ( 

5. 7 9 g, 14. 3 mmol, 75% Yield) £f#fc0 

'H-NMR (400MHz, CDCL3) 8: 1.04-1.16 (2H, m), 1.27-1.37 (2H, m), 1.44 

(9H, s), 1.58 (3H, s), 1.76-1.84 (1H, m), 1.92-1.98 (2H, m), 2.03-2.1 

2 (2H, m), 2.18 (3H, s), 2.42 (3H, s), 3.35-3.47 (1H, m), 4.40 (1H, b 

r s), 7.51 (1H, s). 

MS (ESI) m/z: 428 (M+Na)+. 
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[0606] (114 7-3) 

tert— N— [t rans—4 — [5 — [ (4, 6 — i7 ̂  fJU — 

2 — * * V — 1 , 2-V\l KPtf'J *>*:/-3->NU) 111 

-2, 4, 7-MJ^^U-l, 32--TjU] 

p/sdri/jU] h 

[0607] II 4 7 — 2 T"n J5jc L/c2 — [t rans—4— (tert -

-2, 4, 7-S'J^^JU-l, 3-^> 

5 — (5.79 g, 14.3 mmol) 

^ffl^TIll -3 (6. 09 g, 1 

1.3 mmol, 79% Yield) £rt#/c0 

'H-NMR (400MHz, DMS0-d6) 8: 1.05-1.23 (4H, m), 1.36 (9H, s), 1.53 (3H 

, s), 1.68-1.74 (1H, m), 1.74-1.88 (4H, m), 2.07 (3H, s), 2.09 (3H, s 

), 2.10 (3H, s), 2.17 (3H, s), 3.08-3.20 (1H, m), 4.22 (2H, d, J = 4. 

9 Hz), 5.85 (1H, s), 6.66 (1H, s), 6.73 (1H, d, J = 7.9 Hz), 7.88 (1H 

, t, J = 4.9 Hz), 11.47 (1H, s). 

MS (ESI) m/z: 540 (M+H)+. 

[0608] (114 7- 4) 

2— (t rans-4-7$yN>^P^^>Jl/) —N— [ (4, 

jU—2—1, 2-*/£ KPH°'J^>-3--f,/U) *^U] -2, 4 

, 7-MJ^^U-l, 35 —K 

[0609] Xl4 7 — 3 T"nJ5£ Lfct e r t - N— [t rans—4 — [ 5 — 

[(4, 6-V^^-)\y~ 2-**V- 1 , 2-*j\l KPH°'J^>-3--nu 

) 111 -2, 4, 7-MJ^^U-l, 3-^yVVt* 

V—)l/— 2--i )ls] (7. 68 g, 14 

. 2 mmo I) £fflLNTI13-4<h^*§&J5J^£m\ *I§E^t) (6 

.25 g, 14.2 mmol, 100% Yield) £t#/c0 

'H-NMR (400MHz, DMS0-d6) 8: 0.90-1.05 (2H, m), 1.18-1.22 (2H, m), 1.5 

2 (3H, s), 1.67-1.82 (5H, m), 2.07 (3H, s), 2.09 (3H, s), 2.10 (3H, s 
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), 2.17 (3H, s), 2.38-2.48 (1H, m), 4.22 (2H, d, J = 4.9 Hz), 5.85 (1 

H, s), 6.65 (1H, s), 7.87 (1H, t, J = 4.9 Hz), 8.23 (1H, s). 

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

[0610] (114 7- 5) 

2 — [t rans—4— (V ̂  ̂ -)\/T $ J ) is 9 P^ %is) U] — N— [ (4 

, 62-**V- 1 , 2-^t: KPH°'J^>-3--f,/U) 

JU] -2, 4, 7-MJ^^U-l, 35 

K (4 7) 

[0611] 114 7 — 4 T"nJ5& Lfc2 - (t rans - 4 -7$ 7 ̂  P^^JU) -

N- [ (4, 62-**V- 1 , 2-i/>tKPblJ^V-3-

-fJU) *3MU] -2, 4, 7 - 1 , 3 

5 — K (6 . 2 5 g, 14.2 mmol) ^rffi^TIl 

3-5£imkJ5J&£frl\ (5. 16 g, 11.0 mm 

o I , 7 8% Yield) £?#fc0 

'H-NMR (400MHz, CD30D) 8: 1.32-1.46 (2H, m), 1.48-1.61 (2H, m), 1.57 

(3H, s), 1.88-1.97 (1H, m), 2.07-2.20 (4H, m), 2.11 (4H, s), 2.15 (3H 

, s), 2.24 (3H, s), 2.36 (3H, s), 2.82 (6H, s), 3.10-3.23 (1H, m), 4. 

42 (2H, s), 6.11 (1H, s), 6.71 (1H, s). 

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

[0612] fcm"F (D IZ.X & I-f y ? * v- % L tc0 

%=?!*'. $4 \Z)V CH I RALCEL OZ-3 4. 6mmlDx15 

0 m m L 

: n -^*y-y : : isJL^)l7$y=6 0:4 0:0. 

04 (V/V) 

: 1 . 0 0 m L / m i n 

: 3 5 °C 

Sg1tf-£:4. 5# Ub&ftJt [a] D20 = +15. 6 (C = 

I.0 , ^ P PTJNJUA) ) 
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8S2kr-*:6. 2# [a] D20 = -15. 6 (C = 

1.0 , ^ P P/JvJUA) ) 

[0613] HMJ4 8 

(2 S) —2 — [t rans—4— (V ̂  ̂ -)\/T $ 7 ) P^dr'vJU] — 

N- [ (4, 6-V*1-)\s-2-**V- 1 , 2-i/>tKPblJ^V-3-

-fJU) -2, 4, 7-S'J^^U-l, 3 

5 K (4 8) 

[<b40] 

M,e 
o~Vc Hj 
X o 

trans-(2S)-A4q trans-(2S)-A4q-f 48 

[0614] (114 8-1) 

[ (3 a R, 5 R, 5 a S, 8aS, 8bR)-2, 2, 7, 7-jh7^ 

fJU-5, 5 a, 8 a, 8 b-x h =? \l K P - 3 a H - V [ 1 , 3] i/X* 

VP [4, 5 — a : 5' , 4' - d ] > — 5 — -f JU] * fJU (2S) 

— 2 — [t rans—4— (tert — 7° h *:>:£ JU#—JUT7 $ 7 ) P 

-2, 4, 7-S'J^^JU-l, 35-

U— h (t rans — (2 S) — A 5) 

[0615] 114 7 — 2 T"nJ5£ Lfc^b'ptl (t rans—A3q) (48. 0 g, 
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118 mmol) <h 1 , 2:3, 4 — V~ 0 — -f V 7°P tf U x > — a — D 

(46. 2 g, 178 mmol) 

n ~ 3 Z£IZ£I<JS (6 1. 

5 g, 94.9 mmol, 80% Yield) £rt#/c0 

'H-NMR (400MHz, CDCL3) 8: 1.02-1.15 (2H, m), 1.25-1.37 (2H, m), 1.33 

(3H, s), 1.35 (3H, s), 1.44 (9H, s), 1.48 (3H, s), 1.52 (3H, s), 1.56 

(3H, s), 1.73-1.83 (1H, m), 1.90-1.98 (2H, m), 2.03-2.10 (2H, m), 2. 

16 (3H, s), 2.38 (3H, s), 3.32-3.47 (1H, m), 4.14-4.19 (1H, m), 4.29-

4.41 (4H, m), 4.42-4.48 (1H, m), 4.62-4.67 (1H, m), 5.56 (1H, J = 5. 1 

Hz), 7.39 (1H, s). 

[0616] #S& L tc0 

%=?!*'. $4 \Z)V CH I RALPAK ID 4. 6mmlDx250m 

m L 

n-^V-y : 2-^P/V-^=7 0 : 3 0 (V/V) 

: 1 . 0 0 m L / m i n 

: 4 0 °C 

Sg1tf-£:7. 1# Ub&ftJt [a] D20 = - 6 3. 1 (C = 

1.0 , ^ P P/JvJUA) ) 

W, 2t°-^:9. 0# (Jztfi^Jt [a] D20 = -10. 6 (C = 

1.0 , ^ P P/JvJUA) ) 

[0617] 

o 

[0618] (114 8-2) 

(2 S) —2 — [t rans—4— (tert — 7° h jj Jlsifi—JlsJ7 $ 7 

) S^P^^U] -2, 4, 7-S'J^^JU-l, 3-^>V'^**7-

JU — 5 — (t rans — (2 S) -A3 q) 

[0619] 114 8- 1 V<£l£L fclt-SMl (t rans — (2 S) —A5) (8S2 kf-

^%6. 16 g, 9.51 mmol) £ffll^TIl 1 — 2 <h |W]^iCDS 
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CI £ (Ci: V % (3.86 g, 9.51 mmol, 

10 0% Yield) %mt£o 

[0620] (114 8-3) 

tert— N— [t rans—4 — [ (2 S) — 5 — [ (4, 6 — 

V*T)\s-2-**V- 1 , 2-V\l KPkf'J *>*:/-3->NU) 

A^JU] -2, 4, 7-S'J^^JU-l, 32 -

-f JU] p/\ *:>,/ U] ^JUA;><—h (t rans — (2 S) — A4q) 

[0621 ] 114 8 — 2 T"n J5& Lfc^b'ptl (t rans — (2 S) -A3 q) (3. 8 

6 g, 9. 51 mmol) l^TXl 1 — 3 £ 

. (4. 73 g, 8. 76 mmol, 92% Yiel 

d) £?#fc0 

'H-NMR (400MHz, CDCL3) 8: 1.01-1.13 (2H, m), 1.20-1.35 (2H, m), 1.44 

(9H, s), 1.54 (3H, s), 1.70-1.80 (1H, m), 1.86-1.95 (2H, m), 2.02-2.1 

0 (2H, m), 2.10 (3H, s), 2.23 (6H, s), 2.37 (3H, s), 3.30-3.45 (1H, m 

), 4.37 (1H, d, J = 7.9), 4.50 (2H, d, J = 6.1 Hz), 5.94 (1H, s), 6.7 

1 (1H, s), 7.08 (1H, t, J = 6.1 Hz), 11.86 (1H, br s). 

MS (ESI) m/z: 540 (M+H)+. 

[0622] (114 8- 4) 

(2 S) — 2 — (t rans-4-7$yN>^P^^>Jl/) —N— [ (4, 

621 , 2-*/£ KPH°'J^>-3--nu) 

] -2, 4, 7-MJ^^U-l, 35-tlJltf* 

(t rans — (2 S) — A 4 q — f ) 

[0623] 114 8 — 3 T"n J5& Lfc^b'ptl (t rans — (2 S) —A4q) (4. 7 

3 g, 8. 76 mmol) l^TXl 3 — 4 £ 

. (4. 0 9 g, 8. 76 mmol, 100% Yie 

I d ) o 

'H-NMR (400MHz, CDCL3) 8: 1.01-1.15 (2H, m), 1.18-1.31 (2H, m), 1.54 

(3H, s), 1.71-1.81 (1H, m), 1.85-1.94 (4H, m), 2.10 (3H, s), 2.24 (6H 
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, s), 2.37 (3H, s), 2.57-2.66 (1H, m), 3.71 (2H, s), 4.51 (2H, d, J = 

6.1 Hz), 5.94 (1H, s), 6.71 (1H, s), 7.08-7.14 (1H, m). 

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

[0624] (1148-5) 

(2 S) — 2 — [t rans—4— (V ̂  ̂ -)\/T $ J ) is 9 P^ %is) U] — 

N- [ (4, 62-**V- 1 , 2-i/>tKPblJ^V-3-

-fJU) *3MU] -2, 4, 7 - h U 1 , 3 

5 K (4 8) 

[0625] 114 8-4-e^L/c^b^ (trans - (2S) -A4q-f) (4 

.11 g, 8.82 mmol) £r^H,\TH3 — 5 <h 

l\ (3.03 g, 6.48 mmol, 74% Yie 

1 d ) o 

'H-NMR (400MHz, DMS0-d6) 8: 1.05-1.22 (4H, m), 1.53 (3H, s), 1.70-1.9 

0 (5H, m), 2.02-2.10 (1H, m), 2.07 (3H, s), 2.10 (3H, s), 2.11 (3H, s 

), 2.13 (6H, s), 2.17 (3H, s), 4.22 (2H, d, J = 5.5 Hz), 5.85 (1H, s) 

, 6.66 (1H, s), 7.88 (1H, t, J = 5.5 Hz), 11.48 (1H, br s). 

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

[a] D20 = +15. 6 (C = 1 . 0, ^PP*JUA) 

tltcW* 1 o 

[0626] 9 

2 - [ (2 S, 5 R) -5 - J) Th7tKPb7>-2-

<i)V\ -N- [ (4, 62-**V- 1 , 2-^HKPH°'J^ 

-2, 4, 7 - h U 1 , 

V— )V— 5 K (4 9) 

[0627] (114 9-1) 

2 — [ ( 2 S , 5 R) - 5 - (t e r t —7° h $ 

J) x K^t: KP 2--HU] -2, 4, 7 - 1 , 3-
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^ y V — )l - 5 -1) [y — K 

[0628] ##^!J4 T"nJ5jc Lfcfbo"^ (Aid) (0. 196 g, 1. 00 mm 

o I ) £\N0 2 0 0 7 10 5 1 5 4 L 

fct e r t — N— [ (3R, 6 S) —6 — K "y t; K • tf 

"7 > 3 — -f )ls] — K (0. 3 3 8 g, 1.50 m m o I ) £: 

3-1 (o. 154 g, 

0.365 mmol, 37% Yield) £t#/c0 

'H-NMR (400MHz, CDCL3) 8: 1.21-1.34 (1H, m), 1.44 (9H, s), 1.51-1.62 

(1H, m), 1.66 (3H, s), 1.80-1.90 (1H, m), 2.09-2.18 (1H, m), 2.19 (3H 

, s), 2.39 (3H, s), 2.99-3.08 (1H, m), 3.41-3.49 (1H, m), 3.52-3.70 ( 

1H, m), 3.84 (3H, s), 4.14-4.28 (1H, m), 7.38 (1H, s). 

[0629] (Ig4 9-2) 

2 — [ ( 2 S , 5R) —5 — (tert - 7° K $ J ) T K 

KP 2--fJU] -2, 4, 7-MJ^^U-l, 3-^yVi/ 

**7— )V~ 5 —tubtfyIt 

[0630] 114 9- 1 -e^L/cp^U 2 - [ (2S, 5R) -5 - (tert-

7°K JVJ7 $ J ) x K "7 t: K • > — 2 — -f JU] —2, 4, 7 

3-^>V'^**7->/U— 5 —K (0. 

154 g, 0.365 mmol) 1 — 2 £ 

frl\ *I§E^t) (o. 147 g, 0. 365 mmol, 100% 

Yield) tt%tc0 

'H-NMR (400MHz, CDCL3) 8: 1.24-1.35 (1H, m), 1.45 (9H, s), 1.51-1.63 

(1H, m), 1.67 (3H, s), 1.80-1.90 (1H, m), 2.09-2.18 (2H, m), 2.20 (3H 

, s), 2.42 (3H, s), 2.99-3.09 (1H, m), 3.42-3.50 (1H, m), 3.51-3.76 ( 

1H, m), 4.13-4.30 (1H, m), 7.52 (1H, s). 

MS (APCI) m/z: 406 (M-H)-. 

[0631] (114 9-3) 

tert -7^)1 N- [ (3 R, 6S) -6 - [5 - [ (4, 6-^f 
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JU-2-**y-1, 2-^t KPH°'J^>-3-4)1) 

A] -2, 4, 7 - h U 1 , 3-s<>W**V-)L>-2-J )U] 

ih7t:h"Plf7>-3 h 

[0632] 114 9- 2 V£j$Lfc 2- [ (2S, 5R) -5 - (tert-^h^ 

t) JV/is—JUJ7 $ J ) x K ^ t K • > — 2 —'f >/U] — 2, 4, 7— h U ^ 

fJU- 1 , 35(0. 147 g, 

0. 3 6 5 mmo I) 1 — 3 <h ^IIB'fb-n 

^ (0. 190 g, 0. 351 mmol, 96% Y i e I d) ^ 

?#fc0 

'H-NMR (400MHz, CDCL3) 8: 1.20-1.32 (1H, m), 1.44 (9H, s), 1.49-1.61 

(1H, m), 1.63 (3H, s), 1.77-1.87 (1H, m), 2.08-2.16 (1H, m), 2.12 (3H 

, s), 2.24 (6H, s), 2.38 (3H, s), 2.98-3.07 (1H, m), 3.39-3.46 (1H, m 

), 3.53-3.70 (1H, m), 4.13-4.21 (1H, m), 4.22-4.30 (1H, m), 4.50 (2H, 

d, J = 5.5 Hz), 5.94 (1H, s), 6.73 (1H, s), 7.07 (1H, t, J = 5.5 Hz) 

, 11.49 (1H, br s). 

MS (APCI) m/z:: 542 (M+H)+. 

[0633] (114 9- 4) 

2 — [ (2 S, 5R) — 5 — I7 $ J 7- h ^ t K • tl0;7 y — 2 — -f JU] — N — 

[(4, 621 , 2-*/£ KPH°'J^>-3--nu 

) *fJU] -2, 4, 7 - h U 1 , 35 -

K 

[0634] 114 9-3 L/c tert- 7^)1 N- [ (3R, 6 S) -6 - [ 

5 - [ (4, 621 , 2-i/>tKPblJ^V-3-

-fJU) -2, 4, 7-S'J^^JU-l, 3-^>V'^ 

** V — JU — 2 — -f JU] x K "7 t: K • y — 3 — -f JU] — h (0 

.190 g, 0.351 mmol) £ffll^TH3 — 4 £ 

£frl\ (0. 143 g, 0. 324 mmol, 92% 

Yield) %mtco 
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'H-NMR (400MHz, CDCL3) 8: 1.14-1.28 (1H, m), 1.43-1.58 (1H, m), 1.64 

(3H, s), 1.74-1.83 (1H, m), 2.01-2.10 (1H, m), 2.12 (3H, s), 2.23 (3H 

, s), 2.24 (3H, s), 2.37 (3H, s), 2.78-2.90 (1H, m), 2.94-3.07 (1H, m 

), 3.39-3.46 (1H, m), 4.00-4.08 (1H, m), 4.50 (2H, d, J = 5.5 Hz), 5. 

94 (1H, s), 6.73 (1H, s), 7.07 (1H, t, J = 5.5 Hz), 11.80 (1H, br s). 

MS (APCI) m/z: 442 (M+H)+. 

[0635] (114 9- 5) 

2 - [ (2 S, 5 R) -5 - (^^JUZ^y) jh7th*Pe7>-2-

<i)V\ -N- [ (4, 62-**V- 1 , 2-^HKPH°'J^ 

>-3-^U) -2, 4, 7 - h U 1 , 

V— )V— 5 K (4 9) 

[0636] I14 9-4TMLfc2- [ (2S, 5R) - 5-7^jh7kKP^ 

=>y-2-y()^ -N- [ (4, 62-**V- 1 , 

KPH°'J^>-3--nu) *^U] -2, 4, 7-MJ^^U-l, 3 

JU— 5 —K (0. 143 g, 0. 324 

mmo I) £ElNTI13-5£imftJ5J&£fTl\ *I§E^t) (0. 1 2 

8 g, 0.273 mmol, 84% Yield) £rt#/c0 

'H-NMR (400MHz, DMS0-d6) 8: 1.26-1.46 (2H, m), 1.56 (3H, s), 1.68-1.8 

0 (1H, m), 1.90-2.01 (1H, m), 2.07 (3H, s), 2.09 (3H, s), 2.10 (3H, s 

), 2.14 (6H, s), 2.17 (3H, s), 3.16 (1H, t, J = 10.3 Hz), 3.44 (1H, d 

, J = 10.3 Hz), 3.99-4.08 (1H, m), 4.22 (2H, d, J = 4.9 Hz), 5.85 (1H 

, s), 6.67 (1H, s), 7.89 (1H, t, J = 4.9 Hz), 11.7 (1H, br s). 

MS (APCI) m/z: 470 (M+H)+. 

[0637] mmm 5 0 
2 — [t rans—4— (V ̂  ̂ -)\/T $ J ) W P^ U] — N— [ (4 

, 62-**V- 1 , KPH°'J^>-3--f,/U) 

JU] - 7h*^>-2, 3-^<yWt*V-)l-5 

K (5 0) 
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[0638] (H 5 0—1) 

^ fJU 2 — [t rans—4— (tert — 7° h JUT $ J ) 

i;Ou^*i;)\s~\ - 1 -* h*^>-2, 4-V*1-)\s-\, 3-siyVisz 

*7— JV~ 5 [s— h 

(Ale) (0. 0 7 7 g, 0. 3 64 m 

m o I ) % ##$!] 1 3 T"nJ5£ L/c tert— 7^)1 N— (t rans—4 

h (0. 122 g, 0. 547 

mmo I ^i^TIll 3-1 £ |fUH&J5J&£fTl\ *I§E^t) (0. 0 

43 g, 0.098 mmol, 27% Yield) £t#/c0 

'H-NMR (400MHz, CDCL3) 8: 1.04-1.13 (2H, m), 1.30-1.39 (2H, m), 1.44 

(9H, s), 1.60 (3H, s), 1.79-1.89 (1H, m), 1.95-1.98 (2H, m), 2.01-2.0 

9 (2H, m), 2.37 (3H, s), 3.30-3.45 (1H, m), 3.86 (3H, s), 3.89 (3H, s 

), 4.37 (1H, br s), 7.21 (1H, s). 

[0639] (115 0-2) 

2 — [t rans—4— (tert — 7° h ̂ is t) Jltf—JVT $ J ) is 0 P^ 

dr^JU] - 7-p< h*^>-2, 3-^yVist*V-)l 

- 5 -tiJitfyit 

[0640] 115 0 — 1 T"nJ5£ L/c^ )\• 2 — [t rans—4— (tert — 7° h 

J) is V U^is)\s~\ - 7S**>-2, 4-is*=$-

)V- 1 , 3-^>7^**7-^-5h (0. 04 3 g 

0. 0 9 8 mmo I) lNTIl 1 — 2 <h ^IIE 

it^ (0.042 g, 0.098 mmol, 100% Yiel 

d) zmtc0 

[0641] (115 0-3) 

tert— N— [t rans—4 — [5 — [ (4, 6 — is ̂  fJU — 

2 — * * 7 — 1 , 2-V\l KPt°U^>-3--r>/U) 111 

-7S**>-2, , 3-^yVist*V-)l-2--r 
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[0642] Ig 5 0 — 2 T"n J5jc L/c2 — [t rans—4— (tert -

- 7S**>-2, 4-^^-1, 

3-s<>y*/X*V-)\,-5(0. 04 2 g, 0. 098 

mmo I) -3£imkJ5J&£frl\ *I§E^t) (0. 0 

44 g, 0.079 mmol, 80% Yield) £t#/cQ 

'H-NMR (400MHz, CDCL3) 5: 1.03-1.18 (2H, m), 1.28-1.37 (2H, m), 1.43 

(9H, s), 1.56 (3H, s), 1.72-1.82 (1H, m), 1.90-1.97 (2H, m), 2.01-2.0 

9 (2H, m), 2.20 (3H, s), 2.23 (3H, s), 2.38 (3H, s), 3.30-3.45 (1H, m 

), 3.82 (3H, s), 4.39 (1H, d, J = 8.0 Hz), 4.52 (2H, d, J = 6.1 Hz), 

5.96 (1H, s), 6.63 (1H, s), 7.16 (1H, t, J = 6.1 Hz), 12.36 (1H, br s 

). 

MS (APCI) m/z: 556 (M+H)+. 

[0643] (II5 0-4) 

2— (t rans-4-7$yN>^P^^>Jl/) —N— [ (4, 

jU—2—1, 2-*/£ KPH°'J^>-3--f,/U) *^U] - 7-* 

h*^>—2, , 3 5 -tu\,tf*y-

$ K 

[0644] II 5 0 — 3 J5& Lfct e r t - N— [t rans—4 — [ 5 — 

[(4, 62-**V- 1 , 2-*j\l KPH°'J^>-3--nu 

) 111 -7S**>-2, , 3-^> 

2 --f JU] W (0. 04 4 

g, 0. 079 mmol) 3 — 4 <h Ii 

lElb^t) (0.033 g, 0.072 mmol, 86% Yiel 

d) £?#fc0 

[0645] (1150-5) 

2 — [t rans—4— (i/^ fJUT7 $ J ) p/\ %-is) U] — N— [ (4 

, 6-V^^-)\y~ 2-**V- 1 , 2-^t: KPkf'J *>*:/-3->NU) * f 
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JU] - 72, 4-^^-1, 3-*<yV*/**V-)\,-5 

— K (5 0) 

[0646] H 5 0 — 4 T"n J5jc L/c 2 — (t r a n s-4-7$y>>^P^ + ,>Jl') — 

N- [ (4, 6-V*1-)\s-2-**V- 1 , 2-i/>tKPblJ^V-3-

-fJU) *fJU] -7S**>-2, 4-^^-1, 

V —JU — 5 — K (0. 0 3 3 g, 0.072 mmol) 

£ffllNTI13-5£imftJ5J&£frl\ *I§E^t) (0. 018 g, 

0.037 mmol, 51% Yield) £t#/c0 

'H-NMR (400MHz, CDCL3) 8: 1.18-1.31 (4H, m),1.57 (3H, s), 1.76-1.82 ( 

1H, m), 1.92-2.01 (4H, m), 2.11-2.16 (1H, m), 2.21 (3H, s), 2.23 (3H, 

s), 2.27 (6H, s), 2.38 (3H, s), 3.83 (3H, s), 4.51 (2H, d, J = 6.0 H 

z), 5.94 (1H, s), 6.62 (1H, s), 7.11 (1H, t, J = 6. 1 Hz), 11.47 (1H, 

br s). 

MS (APCI) m/z: 484 (M+H)+. 

[0647] 5 1 

4, 7-y^PP-N- [ (4, 62-**V- 1 , 2-^t: 

KPH°'J^>-3--f,/U) *^U] - 22 - (l-^JU-4-

kf^'JS/MU) - 1 , 3 5 K (5 1) 

[0648] (XI5 1-1) 

te rt-^fib 4- (4, 7 - V <7 P P - 5 - * h JU-2 

-*^u-i, 32--rJU) e^wy- 1 -tui> 
U — K 

[0649] 6 T"n J5& L fcfbn" ̂  ( E 2 ) (1.80 g, 7. 59 mmol 

) tWO 2 0 0 8 1 5 6 7 3 9 iZEBM^ Jo)Hzm CZSmbfc t e 

rt-7"f^ 4*jy- 1 h (2. 38 

g, 11. 4 mmo I) UTI® 1 - 1 t IIIB'fb 

•**$) (2.81 g, 6.30 mmol, 83% Yield) %£.% 

tCo 
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'H-NMR (400MHz, CDCL3) 8: 1.36-1.44 (2H, m), 1.46 (9H, s), 1.71 (3H, 

s), 1.81-1.87 (2H, m), 2.00-2.10 (1H, m), 2.62-2.73 (2H, m), 3.90 (3H 

, s), 4.15-4.30 (2H, m), 7.52 (1H, s). 

[0650] (Xl 5 1—2) 

2 - ( 1 - t e r t - 7 h 4 - U V )l) - 4 , 1 -V 

-21, 35-tuitfyIt 

[0651] 115 1 - 1 t e r t -7^)1 4- (4, 7-^PP-5-

?<• h1 , 3 2 --T)l 

) *Jy- 1 h (2. 81 g, 6. 30 mmo 

I) ^ffll^tlSI *I§E^t) (2. 7 2 g, 

6. 29 mmol, 100% Yield) £rt#/c0 

[0652] (115 1-3) 

te 4- [4, 7 - V 9 • • - 5 - [ (4 , 6fJU-

2-**V-1, 2-V\l^U^)Vy-3-<)\y) 111 

-2-^JU-l, 32--fJU] t°^U^>-1-

U— h 

[0653] XI5 1 — 2 T"n J5& Lfc2 - (1 - t e r t - 7 h 4 - tf 

^)V)\y) ~ 4, 7-y^PP-21 , 3 

— 5 — ^JU^KVlt (2.72 g, 6.29 mmol) ^rffi^TXl 1 

-3 *I§E^t) (2. 78 g, 4. 91 mmo 

I , 7 8% Yield) %mt£o 

'H-NMR (400MHz, CDCL3) 8: 1.33-1.45 (2H, m), 1.45 (9H, s), 1.67 (3H, 

s), 1.78-1.85 (2H, m), 1.97-2.06 (1H, m), 2.26 (3H, s), 2.37 (3H, s), 

2.59-2.71 (2H, m), 4.09-4.35 (2H, m), 4.53 (2H, d, J = 5.5 Hz), 5.96 

(1H, s), 7.19 (1H, s), 7.53-7.61 (1H, m). 

MS (APCI) m/z: 566 (M+H)+. 

[0654] (XI5 1-4) 

4, 7-i/^PP-N - [ (4, 6-V^^-)\y~ 2-**V- 1 , 2-^t: 
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KPH°'J^>-3--nu) *^U] -2-^^-2- (4-tr^'J^U) 

-1,3 -s<ysJV^*V-)\s- 5 K 

[0655] 115 1 -3-e^L/ct e r t -7^)1 4- (4, 7-^PP-5-

?<• h2-^^)1- 1 , 3 2 --f )l 

) 1 h (2. 78 g, 4. 91 mmo 

I) £ffl^TI13-4<h^*§&J5J^£m\ *I§E^t) (2. 1 3 g, 

4. 57 mmol, 93% Yield) £t#/c0 

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

[0656] (115 1- 5) 

4, 7-i/^PP-N - [ (4, 6-V^^-)\y~ 2-**V- 1 , 2-^t: 

KPt°U^>-3--r>/U) - 22 - (l-^JU-4-

kf^'JS/MU) - 1 , 3 -s<yWt*V-)l- 5 K (5 1) 

[0657] I15 1- 4TMUfc4, 7-^PP-N- [ (4, 6-^^-2 

- * * V - 1 , 2-V\l KPt°U^>-3--r>/U) ;^U] -2-^fjU-

2- (4-tr^'J^U) -1, 3 -s<yWt*V-)l- 5 

K ( 1 . 0 5 g, 2. 25 m m o I ) UTIl 3 - 5 <h 

(1.04 g, 2. 17 mmol, 96% 

Yield) £rt#/c0 

'H-NMR (400MHz, DMS0-d6) 8: 1.30-1.43 (2H, m), 1.66-1.72 (2H, m), 1.6 

8 (3H, s), 1.75-1.83 (2H, m), 1.84-1.93 (1H, m), 2.11 (3H, s), 2.12 ( 

3H, s), 2.17 (3H, s), 2.76-2.84 (2H, m), 4.23 (2H, d, J = 4.9 Hz), 5. 

86 (1H, s), 6.95 (1H, s), 8.32 (1H, t, J = 4.9 Hz), 11.50 (1H, s). 

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

[0658] mmm 5 2 
4, 7-i/^PP-N - [ (4, 6-V^^-)\y-2-**v- 1 , 2-*j\L 

KPH°'J^>-3--f,/U) *^U] -2- (1-ifJH4-^'J^) 

-2-^JU-l, 3 5 —K (5 2) 

[0659] I15 1- 4TMUfc4, 7-^PP-N- [ (4, 6-^^-2 
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2- (4-tr^'J^U) -1, 35 

K ( 1 . 0 5 g, 2.25 mmol) h7^ft K ( 1 . 4 8 

g, 3 3. 8 mmol) 3 — 5 £ x 

^JVWCDWkt^ta'(0.757 g, 1.53 mmol, 68% 

Yield) £rt#/c0 

'H-NMR (400MHz, DMS0-d6) 5: 0.97 (3H, t, J = 7.0 Hz), 1.28-1.42 (2H, 

m), 1.68 (3H, s), 1.68-1.74 (2H, m), 1.73-1.86 (2H, m), 1.87-1.96 (1H 

, m), 2.11 (3H, s), 2.17 (3H, s), 2.22-2.32 (2H, m), 2.88-2.96 (2H, m 

), 4.23 (2H, d, J = 5.5 Hz), 5.86 (1H, s), 6.95 (1H, s), 8.32 (1H, t, 

J = 5.5 Hz), 11.50 (1H, s). 

MS (APCI) m/z: 494 (M+H)+. 

[0660] mmm 5 3 
4, 72- [t rans-4- (is* ̂ )\sT ^ J ) :>7P^* 

i/)V\ -N- [ (4, 62-**V- 1 , 2-^HKPH°'J^ 

>-3--fJU) -2-^JU-l, 35-

K (5 3) 

[0661] (115 3-1) 

* -fJU 2 — [t rans—4— (tert — 7° h JUT $ J ) 

is^U^is)l~\ -A, 7P P - 2^-)\y- 1 , 3-^>x/iy** 

V—JI/— 5 —JjJI/Is — h 

[0662] ##$!J 6 T"n J5jc L itftpll ( E 2 ) (0. 721 g, 2. 83 mmo 

I ) s 1 3 fMLfc tert— ~J^-)\s N— (t rans—4 — 

JL^-Jlis^ n^^-isJl) tiJl/J**— h (0. 9 5 0 g, 4. 2 5 m 

mo i 3-1 (o. 91 8 

g, 1.92 mmol, 68% Yield) £%tc0 

'H-NMR (400MHz, CDCL3) 8: 1.04-1.18 (2H, m), 1.27-1.40 (2H, m), 1.43 

(9H, s), 1.68 (3H, s), 1.82-2.02 (3H, m), 2.03-2.14 (2H, m), 3.32-3.4 
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8 (1H, m), 3.89 (3H, s), 4.37 (1H, br s), 7.51 (1H, s). 

[0663] (115 3-2) 

2 — [t rans—4— (tert — 7° h ^is t) JVJ7 $ J ) is 0 P^ 

*i/)l~\ -4, 7-^7PP-21 , 3-^yVist%-V—)l-

5 -tlJltfyIt 

[0664] Xl 5 3—1 T"n L/c^ fJU 2 — [t rans—4— (tert — 7° h 

7) isO U^5-is)l~\ -4, 7-:77 P P - 2-p< fJU 

-1, 3-^yVist*V-)l-5-±>)ltf*i/ls-h (0. 2 1 5 g, 

0. 4 5 0 mmo I) UTIl 1 - 2 <h IIIB'fb 

(0.194 g, 0.413 mmol, 92% Yield) 

£?#fc0 

'H-NMR (400MHz, CDCL3) 8: 1.06-1.20 (2H, m), 1.28-1.43 (2H, m), 1.4 

4 (9H, s), 1.70 (3H, s), 1.84-2.02 (3H, m), 2.05-2.15 (2H, m), 3.34-3 

.50 (1H, m), 4.40 (1H, br s), 7.67 (1H, s). 

MS (APCI) m/z: 444 (M-H)". 

[0665] (115 3-3) 

tert— N— [t rans—4 — [4, 7-,><^PP-5- [ ( 

4, 62-**7- 1 , 2-^t: KPH°'J^>-3--nu) 

JU] -2-^^JU-l, 3 — ^>7^**7—JU— 2 —-f JU 

[0666] Xl 5 3 — 2 T"n J5& L/c2 — [t rans—4— (tert - ̂  

^^P^^r^] -4, 7P P - 2 -1 , 3 

-^ywt^y-ju-5-tui/tfym. (o. 190 g, o. 405 
mmo I) &EINTX11 - 3 <h *I§E^t) (0. 22 
5 g, 0.384 mmol, 95% Yield) £t#/c0 

'H-NMR (400MHz, CDCL3) 8: 1.02-1.16 (2H, m), 1.24-1.38 (2H, m), 1.43 

(9H, s), 1.65 (3H, s), 1.79-1.98 (3H, m), 2.03-2.12 (2H, m), 2.26 (3H 

, s), 2.37 (3H, s), 3.32-3.46 (1H, m), 4.38 (1H, d, J = 7.9 Hz), 4.52 
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(2H, d, J = 6.0 Hz), 5.95 (1H, s), 7.18 (1H, s), 7.55 (1H, d, J = 6. 

0 Hz), 11.7 (1H, br s). 

MS(APCI) m/z: 580 (M+H)+. 

[0667] (Ig5 3- 4) 

2- (t rans-4-7$^>^P^^H -4, 7N-

[(4, 62-**V- 1 , 2-^t: KPH°'J^>-3--nu 

) -2-^JU-l, 35 

K 

[0668] Xl 5 3 — 3 T"n J5jc Lfct e r t - N— [t rans—4 — [4, 

7 —y^PP — 5 — [ (4, 62-**V- 1 , 2-^tKP 

t°'j^>-3--fju) -2-^^JU-I, 3-^>y 

2--r jU] ^P^dr^JU] (0. 22 1 g 

0. 3 7 8 mmo I) l^TXl 3 — 4 «h HIE 

(0. 18 2 g, 0. 378 mmol, 100% Yiel 

d) £?#fc0 

'H-NMR (400MHz, CDCL3) 5: 1.03-1.18 (2H, m), 1.21-1.36 (2H, m), 1.66 

(3H, s), 1.80-1.98 (5H, m), 2.26 (3H, s), 2.38 (3H, s), 2.59-2.70 (1H 

, m), 3.71 (2H , s), 4.52 (2H, d, J = 6.1 Hz), 5.94 (1H, s), 7.18 (1H, 

s), 7.54 (1H, t, J = 6. 1 Hz). 

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

[0669] (115 3-5) 

4, 7 - 'y^PP-2- [t rans-4- (V * $ J ) 

*s)V\ -N- [ (4, 62-**V- 1 , 2-^HKPH°'J^ 

>-3--nu) -2-^JU-l, 3 5 -

K (5 3) 

[0670] 115 3 — 4 T"n J5& Lfc2 - (t rans - 4-7$ J W P^^JU) -

4, 7-i/^PP-N - [ (4, 62-**V-1 , 2-^t: 

KPH°'J^>-3--f,/U) *^U] -2-^JU-l, 3-^>V'^**V 
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-)!/- 5 K (0. 182 g, 0.378 mmo I ) £ 

ffl^TI13-5 *I§E^t) (0. 088 g, 0 

. 173 mmol, 46% Yield) &1§fc0 

'H-NMR (400MHz, CDCL3) 8: 1.15-1.33 (4H, m), 1.66 (3H, s), 1.79-1.89 

(1H, m), 1.91-2.04 (4H, m), 2.09-2.20 (1H, m), 2.26 (3H, s), 2.27 (6H 

, s), 2.37 (3H, s), 4.53 (2H, d, J = 5.6 Hz), 5.95 (1H, s), 7.17-7.19 

(1H, m), 7.55 (1H, t, J = 5.6 Hz), 11.87 (1H, br s). 

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

[0671] mmmsA-
4, 7—y^PP —2 — [ ( 2 S , 5 R) -5 - {V * fJUT7 $ J ) jh7 

t: KPtf7>—2—-f ;U] -N- [ (4, 62-**V- 1 , 

2-^t: KPH°'J^>-3--nu) *^U] -2-^JU-l, 3-^>V 

5K (54) 

[0672] (1154-1) 

2 — [ ( 2 S , 5 R) - 5 - (t e r t -7° h $ 

7) jh7t: K P > — 2 — 'f jU] -4, 7 - ̂ PP - 2 1 

, 3 — V— )l— 5 rx> U — h 

[0673] ##$!] 6 T"n J5& L fcfbn" ̂  ( E 2 ) (0. 500 g, 1.54 mmo 

I) £\N0 2 0 0 7 1 0 5 1 5 4 L/c 

tert— N— [ (3R, 6 S) —6 — h "y t; K P tf ̂  

>3-^^] iUI//\*^-h (0. 5 2 0 g, 2.31 mmol)^:^ 

INT 111 3-1 *I§E^t) (0. 4 9 6 g, 1 

.07 mmol, 70% Yield) £rt#/c0 

'H-NMR (400MHz, CDCL3) 5: 1.22-1.36 (2H, m), 1.43 (9H, s), 1.64-1.75 

(1H, m), 1.75 (3H, s), 1.82-1.95 (1H, m), 2.10-2.22 (1H, m), 2.99-3.0 

8 (1H, m), 3.48-3.55 (1H, m), 3.56-3.74 (1H, m), 3.90 (3H, s), 4.10-4 

.17 (1H, m), 4.25 (1H, br s), 7.52 (1H, s). 

[0674] (115 4-2) 
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2 — [ ( 2 S , 5R) —5 — (tert - 7° K $ J ) T K 

=?\L KP 2--T jU] -4, 7 - ̂ PP - 21 , 3-^ 

> * 7 —JU -5 - t) Jlsrf>It 

[0675] 1154-1 -e^L/c^f^U 2 - [ (2S, 5R) -5 - (tert-

7° K JU#—JUT7 $ ^ ) x K "7 tl K P > — 2 — -f JU] —4, 1—V 

^PP- 2 -^^JU- 1 , 3 — ^ *7 —JU — 5 K 

(0.496 g, 1.07 m m o I ) INTIl 1 - 2 £ |W]*§&J5 

(0. 481 g, 1.07 mmol, 100 

% Yield) tt%tc0 

MS (ESI) m/z: 446 (M-H)". 

[0676] (115 4-3) 

tert- 7>>/U N- [ (3 R, 6 S) -6 - [4, 7 - *>*£ P P - 5 -

[(4, 6-V*^-)\y~ 2-**7- 1 , 2-^t KPt°U^>-3--r>/U 

) ^fJU^JUA'^-nU] -2-^fJU-1 , 3 -^ysJV^^rV—)\y- 2 -

-f JU] x K"7 t: KP > — 3 — -f JU] ^JUA";^—K 

[0677] Xl 5 4 - 2 L/c 2 - [ (2S, 5R) -5 - (tert-^h^> 

^JJUTK—JU7$ J) xh7t; K P t:°^ > — 2 — 'f JU] -4, i-V<puu-

2—^^JU-1, 3-^>7^**7-^-5-tlJltfym. (0. 481 

g, 1. 0 7 mmol) UTIl 1 - 3 £ IIIB 

(0.336 g, 0.569 mmol, 53% Yield 

) £?#fc0 

MS(ESI) m/z: 582 (M+H)+. 

[0678] (115 4- 4) 

2 — [ (2S, 5R) — 5 — T7 $ J x K "y t: K P > — 2 — -f JU] —4, 

7-i/^PP-N - [ (4, 62-**7-1 , 2-^tKP 

\s\)*jy-3--TJU) *^JU] -2-^fJU-l, 3-^>7^**7-^ 

- 5 — K 

[0679] (I154-3l!MLfcte rt-7'fJU N-[(3R, 6S) - 6-
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[4, 7-V<PUU-5 — [ (4, 62-**V- 1 , 2-V 

t; KP try *>*:/-3->nu) -2-^JU-I, 3-

V— JU— 2 — -f JU] x K "7 t: K • > — 3 — -f JU] 

— K (0. 332 g, 0. 569 mmol) £$3 UTIl 3 — 4 £ ID 

*I§B^t) (0. 176 g, 0. 364 mmol, 

6 4 % Yield) %mt£o 

MS(ESI) m/z: 482 (M+H)+. 

[0680] (1154-5) 

4, 7—y^PP —2 — [ ( 2 S , 5 R) -5 - {V * fJUT7 $ 7 ) jh7 

t: KPtf7>-2-'f;U] -N- [ (4, 62-**V-1 , 

2-^t: KPtf'J *>*:/-3->NU) *^U] -2-^JU-l, 3-^>V 

5K (54) 

[0681] I15 4-4TMLfc2- [ (2S, 5R) -5-7^rh7t: KPlf 

=>y-2-y()^ -4, 7-i/^PP-N - [ (4, 6-V*^-)\y~ 2 ~t 

*7-1, 2-V\l^U^)Vy-3-<)\y) -2-^JU-l, 

3-^<yWt*V-)l-5K (0. 176 g, 0. 

3 4 5 mmol) £ffl^TI13 - 5 £ |fUH&J5J&£fTl\ *I§B^t) ( 

0.036 g, 0.070 mmol, 19% Yield) ^c%tc 

O 

'H-NMR (400MHz, CD30D) 8: 1.70 (3H, s), 2.24 (3H, s), 2.29 (3H, s), 2 

.35 (3H, s), 4.43 (2H, s), 6.10 (1H, s), 6.61 (1H, s), 6.98 (1H, s). 

MS (ESI) m/z: 510 (M+H)+. 

[0682] mmm 5 5 

N- [ (4, 6-V*^-)\y-2-**7- 1 , 2-*j\l KPt°U^>-3-

-fJU) P^JU] -2-x^JU-7- [6- (4 1 -4 

)l) -3-eU^JU] -4-^^1,-2- (x K^t: KP t°^>-4--TJU 

) -1, 3-^>7^**7-^-5K (5 5) 
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[<b4i] 

CH3 
JH, 0^6 

O.^,G 1 _u V 
/v1' 3 1 «M ,OH, JTT jAfCH3 

IT *° Br'^f'o *" „ JL. A »• 
Br-^QH 55"1 55"2 Xy ^ 55"3 

AH I*A> H^O 
4 - Ms V 'Sk/' 
Ala Mr A3r 

,*> 
rY OVV,NH 0 

OL_NH 0 T 
,CH8 „ ^ ry 

_ >L 55-4 r^VV\° 
r^N*VJ 

J/£o Hse^N^J H3C^ V^° 

[0683] (H 5 5—1) 

7 -yp^E- 2 -x^JU-4 2 - (rh7b KPb°7> 

-4->NU) -1, 3 5 - K (A 2 

r) 

[0684] MHUHSlT. ##001 -e^L/clb^t) (A 1 a) (2.5 0 g, 9 

.58 mmo I ) ft hJUx> (100 m L) U 1 - jh7tK 

P t°^>-4 --T JU7°PA>- 1 - t> (2. 1 5 g, 14.4 mm 

ol)&<£'Oi:;E>;ElJP^'fh K 10, powder (5. 00 

g) ZfinXs T<(-> • zf-tgs-efiiTkLtetfbs 1 2 0t^M^u/co 

ZfaZMfrTlZTmifeLtco ?#e>ftfcggjS£ 
s At <f=>y 1 - (^5-y-y : Mtx 
fJU=9 0 : 1 0) (CTffMU (0. 179 mg, 0. 4 

63 mmol, 4.8% Yield) £%tc0 

'H-NMR (400MHz, CDCL3) 8: 0.98 (3H, t, J = 7.3 Hz), 1.59-1.69 (4H, m) 

, 1.98 (2H, q, J = 7.3 Hz), 2.08-2.19 (1H, m), 2.39 (3H, s), 3.33-3.3 

5 (2H, m), 3.85 (3H, s), 4.00-4.06 (2H, m), 7.66 (1H, s). 

[0685] (115 5-2) 
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7 — 7°• — 2 -xfJU-4 2 - (f t KP - -T 

JU) -1, 3 5-tlJltfym. (A 3 r) 

[0686] Ig5 5 — 1 t'Mlfcftpi (A 2 r) (170 mg, 0. 441 

mmol) ^i^TIil -2£imkJ5J&£frl\ *I§E^t) (0. 12 

2 g, 0.330 mmol, 75% Yield) %%tc0 

'H-NMR (400MHz, CDCL3) 8: 0.99 (3H, t, J = 7.3 Hz), 1.61-1.76 (4H, m) 

, 2.00 (2H, q, J = 7.3 Hz), 2.09-2.20 (1H, m), 2.43 (3H, s), 3.32-3.4 

3 (2H, m), 4.01-4.06 (2H, m), 7.81 (1H, s). 

MS (ESI) m/z: 369, 371 (M-H)". 

[0687] (H 5 5 — 3) 

7-7'Pf-N- [ (4, 621 , 2-^HKPtf 

U^>-3--nu) p^JU] - 2-xfJU-42 - (jh7kK 

Ptf7>-4-/f Jl>) -1, 35K 

(5 5 p) 

[0688] 115 5 — 2 VSJ&L fclt-SMl (A 3 r) (0. 122g, 0. 330 

mmo I) &EINTI11 -3£imkJ5J&£frl\ *I§Elb^t) (0. 1 

2 0 g, 0. 238 mmol, 72% Yield) &1§fc0 

'H-NMR (400MHz, CDCL3) 8: 0.95 (3H, t, J = 7.3 Hz), 1.57-1.65 (4H, m) 

, 1.60 (3H, s), 1.95 (2H, q, J = 7.3 Hz), 2.05-2.14 (1H, m), 2.22 (3H 

, s), 2.25 (3H, s), 2.37 (3H, s), 3.30-3.43 (2H, m), 3.98-4.07 (2H, m 

), 4.49 (2H, d, J = 6.1 Hz), 5.95 (1H, s), 6.99 (1H, s), 7.18 (1H, s) 

MS (ESI) m/z: 505, 507 (M+H)+. 

[0689] (115 5- 4) 

N- [ (4, 621 , 2-*/£\:n¥i)*/>-3-

-fJU) *fJU] -2-x^JU-7- [6- (41 -4 

)l) -3-tr'J^U] -4-^^)1-2- (T- K^t: KP t°^>-4--TJU 

) -1, 35K (5 5) 
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[0690] Xl 5 5 — 3 J5& L itftptl ( 5 5 p ) (0. 110 g, 0. 218 

m m o I ) 1 , 4 — (4. 4 mL) BJ: TJ^K (1.1 m 

L) 6- (4—x^JU—1 ->NU) H°U^>-3-

TKP t?^~P — (0.083 g, 0.261 mmol 

) , U ymtl lJOA (0. 139 g, 0. 653 m m o I ) £ <fc [ 

1, 1' - tTT. (i/7i-JU/1x7>7 -f 7) 7xPtV] ( I I) 

^P^-f K ^PP^ (1:1) (0.027 g, 0. 

0 3 3 mmo I) MHUHSlT 8 0 °C(CT 4 0#F^Jg# b/cQ J5J& 

$17^ iz 7 4 K 3jl Ls tS 

ffl^7j<-e^}f L/cm, h U ^A«L/c0 MET, 
. U P^ h^77 -f -

-Jl= 1 00 : 0^95 : 5) TltM U *I§E^t) (0. 04 0 g, 

0.064 mmol, 30% Yield) £%tc0 

'H-NMR (400MHz, CD30D) 8: 0.97 (3H, t, J = 7.3 Hz), 1.17 (3H, t, J = 

7.3 Hz), 1.52-1.62 (2H, m), 1.68-1.71 (2H, m), 2.00 (2H, q, J = 7.3 H 

z), 2.17-2.22 (1H, m), 2.24 (6H, s), 2.37 (3H, s), 2.52-2.60 (2H, m), 

2.63-2.71 (4H, m), 3.35-3.42 (2H, m), 3.60 (2H, q, J = 7.3 Hz), 3.60 

-3.75 (2H, m), 3.92-3.98 (2H, m), 4.45 (2H, s), 6.11 (1H, s), 6.90 (1 

H, d, J = 8.5 Hz), 7.08 (1H, s), 7.92 (1H, dd, J = 8.5, 2.7 Hz), 8.51 

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

MS (ESI) m/z: 616 (M+H)+. 

[0691] mfe0iJ5 6 

N- [ (4, 6-V*^-)\y~ 2-t*V~ 1 , 2-*/£ KPt°U^>-3-

-fJU) *fJU] - 7- [6- (4 1 ~<)\y) -3-tf 

'J*>MU] -2, 4-^^1,-2- (f K^t: KP t°^>-4--fJU) -1 

, 3 —'OV^drV-JU— 5K (56) 

[0692] Xl 2 — 3 T"n J5& L itftptl ( 2 ) (0. 150 g, 0. 305 mm 

o I) XI5 5-4 *I§E^t) (0. 1 5 
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4 g, 0.256 mmol, 84% Yield) £%tc0 

'H-NMR (400MHz, DMS0-d6) 8: 1.04 (3H, t, J = 7.0 Hz), 1.60 (3H, s), 1 

.62-1.70 (2H, m), 2.11 (3H, s), 2.15-2.20 (6H, m), 2.36 (2H, q, J = 7 

.0), 2.41-2.48 (4H, m), 3.24-3.33 (2H, m), 3.48-3.55 (4H, m), 3.85-3. 

93 (2H, m), 4.26 (2H, d, J = 4.9 Hz), 5.86 (1H, s), 6.92 (1H, d, J = 

8.5 Hz), 7.04 (1H, s), 7.85 (1H, d, J = 8.5 Hz), 8.11 (1H, t, J = 4.9 

Hz), 8.48 (1H, s), 11.48 (1H, s). 

MS (ESI) m/z: 602 (M+H)+. 

[0693] mmm 51 
N- [ (4, 621 , KPt°U^>-3-

-fJU) P^JU] - 7- [6- (4 1 -3-tf 

'J*>MU] -2, (jh7tKP77>-3-^^) -1 

, 3 -^<yWt*V-)l- 5K (57) 

[0694] Xl 1 — 3 T"nJ5£ Lfc^b'ptl ( 1 ) (0. 150 g, 0. 314 mm 

o i) ii5 5-4(o. 1 3 

0 g, 0.256 mmol, 82% Yield) £rt#/c0 

'H-NMR (400MHz, DMS0-d6) 8: 1.04 (3H, t, J = 7.3 Hz), 1.62 (3H, s), 1 

.76-1.87 (1H, m), 1.94-2.05 (1H, m), 2.10 (3H, s), 2.15-2.20 (6H, m), 

2.31-2.40 (2H, m), 2.40-2.48 (4H, m), 2.88-2.98 (1H, m), 3.46-3.56 ( 

4H, m), 3.59-3.68 (2H, m), 3.71-3.84 (2H, m), 4.26 (2H, d, J = 4.9 Hz 

), 5.86 (1H, s), 6.91 (1H, d, J = 8.5 Hz), 7.05 (1H, s), 7.84 (1H, dd 

, J= 8.5, 2.4 Hz), 8.13 (1H, t, J= 4.9 Hz), 8.47 (1H, d, J = 2.4 Hz), 

11.48 (1H, s). 

MS (ESI) m/z: 588 (M+H)+. 

[0695] mmm 5 8 
7- (VOU^yT- y- 1 -4)V) -2- [t rans-4-

$7) -N- [ (4, 621 , 2 

-V\l KPkf'J 3->NU) -2, , 3-^ 
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> Vist * V-)l- 5 -t)$ K (58) 

[0696] 4-e^L/c^b^ (1 4) (0. 2 5 0 g, 0. 4 7 0 m 

mo I) >-1 --T tf-J- P—(0. 

137 g, 0. 7 04 m m o I ) Xl 5 5 - 4 £ 

J/S£rfirl\ HIB'fb'n^ (0. 156 g, 0. 300 mmol, 64 

% Yield) tt%tc0 

'H-NMR (400MHz, CD30D) 8: 1.20-1.34 (4H, m), 1.58 (3H, s), 1.79-1.87 

(1H, m), 1.92-2.03 (6H, m), 2.18 (3H, s), 2.22-2.31 (1H, m), 2.24 (3H 

, s), 2.29 (6H, s), 2.36 (3H, s), 2.47-2.61 (2H, m), 2.66-2.70 (2H, m 

), 4.43 (2H, s), 6.10 (1H, s), 6.34 (1H, m), 6.83 (1H, s). 

MS (ESI) m/z: 520 (M+H)+. 

[0697] mmm 5 9 
2 — [t rans—4— (is* ̂ -)\/T $ J ) is ̂  P^^r'vJU] — N— [ (4 

, 621 , 2-*/£ KPH°'J^>-3--f,/U) *^-

JU] -2, 47-7X-JU- 1 , 35 

K (5 9) 

[0698] ^»yi 4-e^L/c^b^ (6 1 ) (0. 2 0 0 g, 0. 3 7 6 m 

m o I ) £y X^JUTKP >jit (0. 069 g, 0. 563 mmol) 

ii55-4(o. 059 g 

0. 112 mmol, 29. 7% Yield) £t#/c0 

'H-NMR (400MHz, DMS0-d6) 8: 1.22-1.36 (4H, m), 1.61 (3H, s), 1.82-1.9 

2 (1H, m), 1.95-2.07 (4H, m), 2.22-2.31 (1H, m), 2.23 (6H, s), 2.29 ( 

6H, s), 2.37 (3H, s), 4.45 (2H, s), 6.11 (1H, s), 7.12 (1H, s), 7.27-

7.31 (1H, m), 7.36-7.43 (2H, m), 7.65-7.70 (2H, m). 

MS (ESI) m/z: 530 (M+H)+. 

[0699] mmm & o 
7— (is ̂  P^dpiz y — 1 — -f ){/) —2— [t rans—4— (is*^~)[/7 

$7) isOU^*is)\s~\ -N- [ (4, 621 , 2 
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KPt°U^>-3 ->nu) *3-J\A -2, 4-^^U-1 , 3-^ 

>Vis*^V-Jl-5-tiK (60) 

[0700] 1 4-e^L/c^b^ ( 1 4) (0. 250 g, 0. 470 m 

mo I) £W n^^izy- 1 -<J\P — (0. 14 

7 g, 0. 704 mmo I ) H5 5 — 4 <h 

frl\ *I§E^t) (0. 116 g, 0. 218 mmol, 46% 

Yield) £rt#/c0 

'H-NMR (400MHz, CD30D) 8: 1.21-1.32 (4H, m), 1.56 (3H, s), 1.61-1.68 

(2H, m), 1.71-1.77 (2H, m), 1.79-1.85 (1H, m), 1.99 (4H, m), 2.17 (3H 

, s), 2.17-2.20 (2H, m), 2.24 (3H, s), 2.24-2.27 (1H, m), 2.29 (6H, s 

), 2.34-2.39 (1H, m), 2.36 (3H, s), 4.43 (2H, s), 6.10 (1H, s), 6.22-

6.26 (1H, m), 6.82 (1H, s). 

MS (ESI) m/z: 534 (M+H)+. 

[0701] ^«y6 1 

2 — [t rans—4— (V * ̂ -)\/T $ J ) W P^^r'vJU] — N— [ (4 

, 621 , 2-*/£ KPH°'J^>-3--f,/U) 

JU] - 7- [6- (4 1 -3-eU^JU] -

2, 3-^<yWt*V-)l-5 —K (6 

1 ) 

[0702] 1 4-e^L/c^b^ ( 1 4) (0. 750 g, 1.41 mm 

o i) ii5 5-4(o. 1 9 

5 g, 0.303 mmol, 22% Yield) £rt#/c0 

'H-NMR (400MHz, DMS0-d6) 8: 1.04 (3H, t, J = 7.3 Hz), 1.11-1.28 (5H, 

m), 1.58 (3H, s), 1.76-1.93 (4H, m), 2.04-2.09 (1H, m), 2.10 (3H, s), 

2.13 (6H, s), 2.17 (3H, s), 2.18 (3H, s), 2.36 (2H, q, J = 7.3 Hz), 

2.42-2.46 (4H, m), 3.49-3.55 (4H, m), 4.25 (2H, d, J = 4.9 Hz), 5.86 

(1H, s), 6.92 (1H, d, J = 9.1 Hz), 7.03 (1H, s), 7.84 (1H, dd, J = 9. 

1, 2.4 Hz), 8.10 (1H, t, J = 4.9 Hz), 8.47 (1H, d, J = 2.4 Hz), 11.48 
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(1H, s). 

MS (APCI) m/z: 643 (M+H)+. 

[0703] 6 2 

7 — (3, 6 — KP — 2 H — > — 4 — -f JU) —2 — [t rans — 

4- (y^fJUT7^ 7) ^P^^JU] -N- [ (4, 6-^^-2 

-^^rV-1, 2-^t KPt°U^>-3--r>/U) *^U] -2, 4-^p< 

fJU-1 , 3 5K (6 2) 

[0704] 1 4-e^L/c^b^ ( 1 4) (0. 250 g, 0. 470 m 

mo I ) <h 3, 6-^t KP-2 H-H°^>-4-#P>It e^p-JUx 

X'rJl (0. 148 g, 0. 704 mmol) H5 5 — 

4 (0. 106 g, 0. 198 mm 

o I , 4 2 % Yield) £?#fc0 

'H-NMR (400MHz, CD30D) 8: 1.20-1.33 (4H, m), 1.58 (3H, s), 1.78-1.88 

(1H, m), 1.94-2.05 (4H, m), 2.19 (3H, s), 2.24 (3H, s), 2.24 (1H, br 

s), 2.29 (6H, s), 2.36 (3H, s), 2.45-2.51 (2H, m), 3.88 (2H, t, J = 5 

.5 Hz), 4.28-4.26 (2H, m), 4.43 (2H, s), 6.10 (1H, s), 6.34-6.38 (1H, 

m), 6.87 (1H, s). 

MS (ESI) m/z: 536 (M+H)+. 

[0705] ^»y 6 3 

2— [t rans—4— (V * fJUT7 $ J ) Ss $ —N— [ (4 

, 6-V*^-)\y~ 2-t*V~ 1 , 2-*/£ KPH°'J^>-3--f,/U) 

)U] -2, A-V*^-)\y~l - [6- (^JU*'J J -3-eU^JU 

] -1, 3 5K (6 3) 

[0706] ^»y 1 4-e^L/c^b^ ( 1 4) (0. 750 g, 1.41 mm 

o I) £ [6- (^JU*'J J -3 #P>It (0. 3 

75 g, 1.69 mmol) H5 5—4 

£?rl\ IIIE'fb-n^ (0. 024 g, 0. 039 mmol, 2. 7 

% Yield) £?#fc0 
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'H-NMR (400MHz, DMS0-d6) 8: 1.11-1.24 (4H, m), 1.60 (3H, s), 1.77-1.9 

7 (5H, m), 2.05-2.20 (1H, m), 2.11 (3H, s), 2.14 (6H, s), 2.18 (3H, s 

), 2.19 (3H, s), 2.40-2.46 (4H, m), 3.57-3.66 (6H, m), 4.26 (2H, d, J 

= 4.9 Hz), 5.86 (1H, s), 7.12 (1H, s), 7.53 (1H, d, J = 8.5 Hz), 8.0 

6 (1H, dd, J = 8.5, 2.4 Hz), 8.15 (1H, t, J = 4.9 Hz), 8.83 (1H, d, J 

= 2.4 Hz), 11.48 (1H, s). 

MS (APCI) m/z: 630 (M+H)+. 

[0707] mfe0iJ6 4 

2 — [t rans—4— (V * ̂ -)\/T $ J ) V 9 P^^r'vJU] — N— [ (4 

, 621 , 

JU] -2, A-V*^-)\y-l - (3 -kf'JS/MU) -1, 

-)\y-5K (64) 

[0708] 4-e^L/c^b^ (1 4) (0. 140 g, 0. 2 6 3 m 

m o I ) £ tf'J */>- 3 —#P>I£ (0. 048 g, 0. 394 mm 

o i) ii5 5-4(o. 01 

4 g, 0.026 mmol, 9.9% Yield) £rt#/c0 

'H-NMR (400MHz, CD30D) 8: 1.23-1.38 (4H, m), 1.64 (3H, s), 1.86-1.95 

(1H, m), 1.97-2.09 (4H, m), 2.24 (3H, s), 2.26 (3H, s), 2.33 (6H, s), 

2.33-2.36 (1H, m), 2.37 (3H, s), 4.46 (2H, s), 6.11 (1H, s), 6.61 (1 

H, s), 7.19 (1H, s), 7.48-7.52 (1H, m), 8.14-8.18 (1H, m), 8.45-8.47 

(1H, m), 8.89-8.91 (1H, m). 

MS (ESI) m/z: 531 (M+H)+. 

[0709] mmm & 5 

2 — [t rans—4— (V * ̂ -)\/T $ J ) W P^^r'vJU] — N— [ (4 

, 621 , 2-*/£ KPH°'J^>-3--f,/U) 

JU] -2, - ( 1 V-Jl-4 -y[)\y) -1, 

3 V— Jl— 5 K±mlt±m (65) 

[0710] 4-e^L/c^b^ (1 4) (0. 2 00 g, 0. 3 7 6 m 
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mo I) (4, 4, 5, 5 - f h ̂  fJU- 1 , 3, 2 

-Vt**r#n=>y-2-y[)\y) - 1 H tr^V-JU (o. 156 g, 

0 . 7 5 1 mmol) Xl 5 5 — 4 <h 4 M 

(o. 107 g 

0. 187 mmol, 50% Y i e I d) ( 1 

L T t#/c0 

'H-NMR (400MHz, CD30D) 8: 1.37-1.59 (4H, m), 1.66 (3H, s), 1.97-2.04 

(1H, m), 2.09-2.20 (4H, m), 2.20 (3H, s), 2.27 (3H, s), 2.40 (3H, s), 

2.83 (6H, s), 3.16-3.27 (1H, m), 3.92 (3H, s), 4.46 (2H, s), 6.20 (1 

H, s), 7.17 (1H, s), 7.86 (1H, s), 7.98 (1H, s). 

MS (ESI) m/z: 534 (M+H)+. 

[0711] ^»y6 6 

2 — [t rans—4— (V * ̂ -)\/T $ J ) W P^^r'vJU] — N— [ (4 

, 621 , 2-*/£ KPH°'J^>-3--f,/U) 

JU] -2, 4-y^fJU-7-^-JU- 1 , 35-

K (66) 

[0712] ^JfeflJI 4-e^L/c^b^ (1 4) (0. 2 00 g, 0. 3 7 6 m 

mo I) M, 4, 5, 5-f h^^fJU-2-^-JU- 1 , 3, 2-Vt 

dp+f^Kp (0. 087 g, 0. 563 mmol) Xl 

5 5-4£imftJ5J&£fTl\ (0. 171 g, 0. 357 

mmol, 95% Yield) £rt#/c0 

'H-NMR (400MHz, CD30D) 8: 1.21-1.35 (4H, m), 1.59 (3H, s), 1.80-1.90 

(1H, m), 1.95-2.04 (4H, m), 2.18 (3H, s), 2.24 (3H, s), 2.22-2.28 (1H 

, m), 2.29 (6H, s), 2.36 (3H, s), 4.43 (2H, s), 5.30 (1H, d, J = 12.1 

Hz), 5.85 (1H, d, J = 17.6 Hz), 6.11 (1H, s), 6.58 (1H, dd, J = 17.6 

, 12.1 Hz), 6.90 (1H, s). 

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

[0713] ^«y6 7 
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2 — [t rans—4— (i? * ̂ )VT $ J ) i/0 P^^r^JU] — N— [ (4 

, 62-t*V~ 1 , 2-^t KPH°'J^>-3--f,/U) 

JU] - 7-Xf-JU-2, 4-^^-1, 35 

K (6 7) 

[<b42] 

[0714] (116 7-1) 

tert— N— [t rans—4 — [5 — [ (4, 6 — V * fJU — 

2-^drV-1, 2-^t KPt°U^>-3--r>/U) 111 

-2, 4-V*1-)\s-l -\^-)\s- 1 , 32--TJU 

] P^dp'vJU] h (t rans—A4s) 

[0715] 111 3-3^MLfcM (t rans-A4 i) (0. 4 00 g, 

0. 6 6 2 mmo I) fk^lsTs 6 6 £ HIE 

(0.352 g, 0.638 mmol, 97% Yield 

) £?#fc0 

MS (ESI) m/z: 552 (M+H)+. 

[0716] (116 7-2) 

tert— N— [t rans—4 — [5 — [ (4, 6 — V * fJU — 

2-^drV-1, 2-^t KPt°U^>-3--r>/U) JU] 
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-74-^^U-1 , 3 2 --T 

JU] P^dpS/JU] — h (t r a n s — A 4 t ) 

[0717] IS6 7-1 (t rans-A4s) (0. 3 5 2 g, 

0. 638 mmo I) ?:Th7tKP77> (6. 0 m L) % 7j< ( 

3. 0 mL, -?-((#M^ 1 

0%) (0. 008 g, 0. 0 3 2 mmo I ) h 

U^A(0. 273 g, 1.28 mmol) £flD*.T^lCT 1 7 0# 

mmwLtco zmz&%\wmm.i- K U 

IN. IJ oJxizmtikm. mw.Tizx^m^i:Lxmbutcn 
'J P^? h^77-f — (^^y-y : 1 o 0 

: 0 —>7 7:2 3) (CT*fMU *I§E^t) (0.2 0 5 g, 0.36 

9 mmol, 58% Yield) £rt#/c0 

'H-NMR (400MHz, CDCL3) 5: 1.04-1.15 (2H, m), 1.27-1.37 (2H, m), 1.44 

(9H, s), 1.63 (3H, s), 1.79-1.89 (1H, m), 1.90-1.98 (2H, m), 2.04-2.1 

2 (2H, m), 2.24 (3H, s), 2.31 (3H, s), 2.37 (3H, s), 3.32-3.44 (1H, m 

), 4.40 (1H, d, J = 7.9 Hz), 4.51 (2H, d, J = 6.1 Hz), 5.96 (1H, s), 

7.27-7.30 (1H, t, J = 6. 1 Hz), 7.31 (1H, s), 10.02 (1H, s), 11.87 (1H 

, br s). 

MS (ESI) m/z: 554 (M+H)+. 

[0718] (116 7-3) 

tert— N— [t rans—4 — [5 — [ (4, 6 — V ̂  -fJU — 

2-^drV-1, 2-V\l KPH°'J^>-3--f,/U) JU] 

- 7-xf-JU-2, , 3 -^<yWt*V-)l- 2--f 

JU] W P^dr'vJU] h (t rans—A4u) 

[0719] 116 7 — 2 T"nJ5£ LfcfbcT^ (t rans—A4s) (0. 2 00 g, 

0. 361 mmol)^:P<^y — )l (6 m L) Ls ktl U 0 

A (0. 100 g, 0. 379 mmol) ?Ls V t fJU ( 1 
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-V7V- 2 -^drV7°P H°JU) h (0. 0 7 3 g, 0. 

3 7 9 mm o I ) (6 m L) ^ < <>J ;rl 

Tit SJ»£^^CTI 7mmmwLs IIETCIIL/CO m^ntern 
U h U 0 A 

(CT^'JtL/co *I§E^t) (0. 154 g, 0 

. 279 mmol, 77% Yield) £t#/c0 

'H-NMR (400MHz, CDCL3) 8: 1.01-1.15 (2H, m), 1.24-1.37 (2H, m), 1.43 

(9H, s), 1.59 (3H, s), 1.73-1.85 (1H, m), 1.89-1.98 (2H, m), 2.00-2.1 

0 (2H, m), 2.26 (6H, s), 2.37 (3H, s), 3.17 (1H, s), 3.32-3.45 (1H, m 

), 4.38 (1H, d, J = 7.9 Hz), 4.49 (2H, d, J = 6.1 Hz), 5.96 (1H, s), 

6.97 (1H, s), 7.25 (1H, t, J = 6.1 Hz), 11.90 (1H, br s). 

MS (ESI) m/z: 550 (M+H)+. 

[0720] (Ig6 7- 4) 

2— (t r a n s — 4 — I7 $ J V ^ P^^r'vJU) —N— [ (4, 6— 

JU-2-^drV-1, 2-^t KPH°'J^>-3--f,/U) -7-1 

^-JU-2, 4-^^U-1 , 3 5 -tDlstf^+F 

$ K (t rans — (2 S) — A 4 u — f ) 

[0721 ] Xl 6 7 — 3 T"n J5& L fcfbcT ̂  (t rans—A4u) (0. 154 g, 

0. 2 7 9 mmo I) Xl 3 - 4 «h HIE 

Ib^t) (0.123 g, 0.273 mmol, 98% Yield 

) £?#fc0 

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

[0722] (116 7-5) 

2 — [t rans—4— (i/^ $ J ) P^^r^JU] — N— [ (4 

, 62-t*V~ 1 , 2-^t KPH°'J^>-3--f,/U) ^ 

JU] - 72, 4-^^U- 1 , 35 

K (6 7) 

[0723] Xl 6 7—4 T"n J5& L fcfbcT ̂  (t rans—A4u — f) (0. 123 
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g, 0. 273 mmol) Xl 3 — 5 £ 

*I§E^t) (0.053 g, 0.111 mmol, 41% Yie 

1 d ) o 

'H-NMR (400MHz, CD30D) 8: 1.22-1.38 (4H, m), 1.60 (3H, s), 1.80-1.90 

(1H, m), 1.88-2.12 (4H, m), 2.18 (3H, s), 2.24 (3H, s), 2.24-2.29 (1H 

, m), 2.30 (6H, s), 2.35 (3H, s), 3.62 (1H, s), 4.41 (2H, s), 6.10 (1 

H, s), 6.90 (1H, s). 

MS (ESI) m/z: 478 (M+H)+. 

[0724] mmm & 8 
7 -*/$ • 7°P tfJU- 2 - [t rans-4- (V * =5-^7 $ J ) W 

dr^JU] -N- [ (4, 621 , 2-^HKPH°'J 

Vy-z-o\s) -2, 4-^5^-1, 3-^<yWt*v-

)\y-5 K (6 8) 

[0725] ^»yi 4-e^L/c^b^ (1 4) (0. 2 00 g, 0. 3 7 6 m 

mo I ) £ is ̂  • 7°P tfJU/K • (0.048 g, 0.563 m 

mo I) X15 5-4£imkJ5J&£frl\ *I§Elb^t) (0. 

007 g, 0.014 mmol, 3. 7% Yield) £t#/c0 

'H-NMR (400MHz, CD30D) 8: 0.73-0.77 (2H, m), 0.84-0.89 (2H, m), 1.24-

I.32 (4H, m), 1.55 (3H, s), 1.77-1.84 (2H, m), 1.95-2.05 (4H, m), 2.1 

4 (3H, s), 2.24 (3H, s), 2.32-2.35 (1H, m), 2.33 (6H, s), 2.35 (3H, s 

), 4.41 (2H, s), 6.10 (1H, s), 6.51 (1H, s). 

MS (ESI) m/z: 494 (M+H)+. 

[0726] mmm & 9 
2 — [t rans—4— (V ̂  ̂ -)\/7 $ J ) W P^^r'vJU] — N— [ (4 

, 621 , 2-*/£ KPH°'J^>-3--f,/U) ^ 

JU] -2, - [2- (4-*3-)\s¥s<=>Vy- 1 --TJU) 

-4-eU^JU] -1, 35K (6 

9) 
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[0727] 1 4-e^L/c^b^ ( 1 4) (0. 750 g, 1.41 mm 

0 I ) <h 1 -^JU-4 - [4 - (4, 4, 5, 5 1 , 3 

, 2 2 ->NU) -2-eU^JU] ^=pVy (0. 5 

13 g, 1.69 mmol) 115 5—4 £ 

frl\ HIB-fb^tl (0. 256 g, 0. 408 mmol, 29% 

Yield) tt%tc0 

'H-NMR (400MHz, DMS0-d6) 8: 1.10-1.25 (4H, m), 1.59 (3H, s), 1.78-1.9 

5 (5H, m), 2.01-2.09 (1H, m), 2.10 (3H, s), 2.14 (6H, s), 2.18 (3H, s 

), 2.19 (3H, s), 2.22 (3H, s), 2.35-2.45 (4H, m), 3.48-3.54 (4H, m), 

4.26 (2H, d, J = 4.9 Hz), 5.86 (1H, s), 6.97 (1H, d, J = 5.5 Hz), 7.0 

5 (1H, s), 7.15 (1H, s), 8.14 (1H, t, J = 4.9 Hz), 8.16 (1H, d, J = 5 

.5 Hz), 11.47 (1H, s). 

MS (APCI) m/z: 629 (M+H)+. 

[0728] 7 0 

2 — [t rans—4— (V ̂  ̂ -)\/T $ J ) V 9 P^^r'vJU] — N— [ (4 

, 621 , 2-*/£ KPH°'J^>-3--f,/U) ^ 

JU] -2, 41 5-y[)\y- 1 , 3-^yWt 

V— Jl— 5 K (7 0) 

[0729] ^»yi 4-e^L/c^b^ (1 4) (0. 150 g, 0. 2 8 2 m 

mo I) £^TV-)l-5-#P>I£ P(0. 08 9 

g, 0. 423 mmol) 115 5 — 4 £ 

. (0.015 g, 0.027 mmol, 9.4% Y 

1 e I d) £rt#/c0 

'H-NMR (400MHz, CD30D) 8: 1.35-1.52 (2H, m), 1.52-1.65 (2H, m), 1.73 

(3H, s), 2.05-2.25 (5H, m), 2.30 (3H, s), 2.51 (3H, s), 2.62 (3H, s), 

2.83 (6H, s), 3.18-3.30 (1H, m), 4.59 (2H, s), 6.99 (1H, s), 7.56 (1 

H, s), 8.67 (1H, s), 9.73 (1H, s). 

MS (ESI) m/z: 537 (M+H)+. 
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[0730] ^«y 7 1 

2 — [t rans—4— (V ̂  ̂ -)\/T $ J ) W P^dr'vJU] — N— [ (4 

, 62-t*V~ 1 , 2-^t KPt°U^>-3--r>/U) 

JU] -2, A-V^^-)\y-l - (l-^^JU-3, 6-^t KP-2 H-tf 

iJi/'V —4—-f JU) -1, 35K ( 

7 1 ) 

[0731] mfefljl 4-e^L/c^b^ (1 4) (0. 2 00 g, 0. 3 7 6 m 

mo I) ^;1-yfJH4- (4, 4, 5, 5 h ̂  1 , 3, 2 

-*Jt*y-i£u^y-2-y( )V) -3, 6-^t KP-2 ( 

0. 126 g, 0. 563 mmol) Xl 5 5 — 4 <h |W] 

(0. 144 g, 0. 263 mmol, 

7 0% Yield) %mt£o 

'H-NMR (400MHz, CD30D) 8: 1.19-1.33 (4H, m), 1.57 (3H, s), 1.79-1.86 

(1H, m), 1.94-2.05 (4H, m), 2.18 (3H, s), 2.20-2.30 (1H, m), 2.24 (3H 

, s), 2.29 (6H, s), 2.35 (3H, s), 2.37 (3H, s), 2.57-2.61 (2H, m), 2. 

67-2.71 (2H, m), 3.11-3.14 (2H, m), 4.43 (2H, s), 6.29-6.32 (1H, m), 

6.60 (1H, s), 6.87 (1H, s). 

MS (ESI) m/z: 549 (M+H)+. 

[0732] 7 2 

7 — 2 — [t rans—4— (i/^ ̂ )VT $ J ) ^ 

] -N- [ (4, 6-V^^-)\y-2-t*V~ 1 , 2.—V\l K P tf'J V > — 

3-4 )l) -2, 4-^^U-1 , 3 5 

K mm (7 2) 
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[>fb43] 

?2p 72 

[0733] (II7 2-1) 

2 — [t rans—4— (V ̂  ̂ -)\/T $ J ) P^dr'vJU] — N— [ (4 

, 621 , 2-^t KPH°'J^>-3--f,/U) ^ 

JU] -2, 4-^5^-7- (2-^JU-l, 3-Vt*V?y-2-

4)1) -1, 3 5K ( 7 2 p ) 

[0734] 1 4-e^L/c^b^ ( 1 4) (500 mg, 0. 939 mm 

0 I) (4 mL) (C, (0. 0 

11 g, 0.047 mmo I) , JjJitfl, 3-tf7 (•y^i-il/'t 

3>7 < 7) 7°PA> (0. 039 g, 0. 094 mmol) % x 51 

p — JU^Ey If^JUx —(0. I 6 5 g, 1. 88 mmo 

1 ) £ h U JL^JUT^y (0.143 g, 1.41 mmol,) 

vr 1 1 o°c-e30tr^j5j^^i±/co j^jfc 

mki-^WA-entikbtco m^n 
'J P^ h^77<- (Htt&x^JU : J — )l= 1 0 

0 : 0^8 1 : 1 9) (CT*fMU *I§E^t) (0. 1 04 g, 0. 1 

92 mmol, 21% Yield) £rt#/c0 

MS (ESI) m/z: 540 (M+H)+. 

[0735] (117 2-2) 

7 — 2 — [t rans—4— (y^ $ J ) V 0 P^dp'vJU 

] -N- [ (4, 62-t*V~ 1 , 2-i/'t: KP tf1J ^> — 
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3->NU) -2, 4-^^U-1 , 3-sOx/*S#*V-J\,-5 

-tuistf^+rs K mm (7 2) 
[0736] H7 2— 1 T'p^lfcftptl (7 2 p) (0. 104 g, 0. 192 

mmol) ^jh7kKP77> (4 ml_) 1 MHi (0. 

404 mL, 0. 404 mmol) ^mUCT 8 L/c 

o 1 M7KI^b^ h U fccfctfPTMua'Jtelc 

L/co L 

. K U t7A-e^#L/co ;$J±T(CT)^£^£L/cm, %bUtc 

?m*Bm^)MZ)%mL4-Mm%-1, 4-*/x*v-y&fo (o. 050 
mL) £jppu *i§E^ti (O. 0 

85 g, 0. 160 mmol, 83% Y i e I d) £ 1 mmt 

L T t#/c o 

'H-NMR (400MHz, CD30D) 5: 1.37-1.57 (4H, m), 1.69 (3H, s), 2.00-2.07 

(1H, m), 2.10-2.19 (4H, m), 2.25 (3H, s), 2.30 (3H, s), 2.41 (3H, s), 

2.55 (3H, s), 2.84 (6H, s), 3.18-3.28 (1H, m), 4.47 (2H, s), 6.32 (1 

H, s), 7.41 (1H, s). 

MS (ESI) m/z: 496 (M+H)+. 

[0737] 7 3 

2 — [t rans—4— (V ̂  ̂ -)\/T $ J ) W P^^r'vJU] — N— [ (4 

-x^JU-62-t*V~ 1 , 2-^t: KPH°'J^>-3--nu 

) - 7- [6- (4 1 —-HU) -3-t°U^ 

JU] -2, 4-^^U-1 , 3-s<yxSV-**xJ-)\,-5-t>)\,tf**)-5. 

K (73) 

[0738] ^»yi 7-e^L/c^b^ (1 7) (0. 145 g, 0. 2 6 5 m 

mo I) 115 5-4£imkJ5J&£frl\ 4Mj£l£-M|x^ 

)V (0. 0 6 0 mL) ikmTLmmt U *I§E^t) (0. 0 6 2 g, 
0.086 mmol, 32% Yield) %2mmt LT f#fc0 

'H-NMR (400MHz, CD30D) 8: 1.17 (3H, t, J = 7.3 Hz), 1.22 (3H, t, J = 
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7.3 Hz), 1.34-1.51 (4H, m), 1.63 (3H, s), 1.90-1.99 (1H, m), 2.05-2.1 

5 (4H, m), 2.23 (3H, s), 2.25 (3H, s), 2.54 (2H, q, J = 7.3 Hz), 2.62 

-2.68 (4H, m), 2.66 (6H, s), 2.73 (2H, q, J = 7.3 Hz), 2.89-2.95 (1H, 

m), 3.56-3.63 (4H, m), 4.48 (2H, s), 6.13 (1H, s), 6.62 (1H, s), 6.8 

6 (1H, d, J = 9.1 Hz), 7.09 (1H, s), 7.89 (1H, dd, J = 9.1, 2.4 Hz), 

8.50 (1H, d, J = 2.4 Hz). 

MS (ESI) m/z: 657 (M+H)+. 

[0739] 7 4 
2 — [t rans—4— (i/$ J ) —7— [6 — 

(4-Ji^JU^^Vy- 1 ~4JU) -3-tr'J^U] -2, 

-N- [ (62-^dpy-4-7°P tMU- 1 , 2-^HKPH°'J 

Vy-3-4)D *^u] - l, 3 -^<yWt*v-)i- 5 

$ K (74) 

[0740] 8-e^L/cjb^ (1 8) (0. 2 0 5 g, 0. 3 6 6 m 

mo I) 115 5-4£imkJ5J&£frl\ *I§E^t) (0. 0 

90 g, 0. 134 mmol, 37% Yield) £ 

'H-NMR (400MHz, CD30D) 8: 1.02 (3H, t, J = 7.3 Hz), 1.15 (3H, t, J = 

7.0 Hz), 1.24-1.34 (4H, m), 1.60-1.68 (2H, m), 1.62 (3H, s), 1.83-1.9 

1 (1H, m), 1.97-2.07 (4H, m), 2.20-2.28 (1H, m), 2.23 (3H, s), 2.25 ( 

3H, s), 2.28 (6H, s), 2.50 (2H, q, J = 7.3 Hz), 2.57-2.63 (4H, m), 2. 

67-2.72 (2H, m), 3.57-3.62 (4H, m), 4.48 (2H, s), 6.11 (1H, s), 6.52 

(1H, s), 6.87 (1H, d, J = 9.1 Hz), 7.07 (1H, s), 7.89 (1H, dd, J = 9. 

1, 2.4 Hz), 8.49 (1H, d, J = 2.4 Hz). 

MS (ESI) m/z: 671 (M+H)+. 

[0741] mrnim 5 
2 — [t rans—4— (V ̂  ̂ -)\/T $ J ) V 9 P^^r'vJU] — N— [ (4 

621 , 2-*/£ KPH°'J^>-3--nu 

) -2, - ( 1 — V—JU—4-4)1) 
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1 , 35 —K ikMM. (75) 

[0742] 7-e^L/c^b^ (1 7) (0. 2 0 0 g, 0. 3 6 6 m 

mo I) (4, 4, 5, 5 h ̂  1 , 3, 2 

-Vt**r#n=>y-2-4)1) - 1 H kf^y-JU (O. 089 g, 

0. 4 2 3 mmol) Xl 5 5 — 4 <h 

Aumt-mm^)v (o. 041 mL) u 
(0. 0 5 2 g, 0. 0 9 0 mmol, 25% Y i e I d) £ 1 

inlW$HL£- LTt#/c0 

'H-NMR (400MHz, CD30D) 8: 1.23 (3H, t, J = 7.6 Hz), 1.37-1.59 (4H, m) 

, 1.66 (3H, s), 1.97-2.04 (1H, m), 2.10-2.18 (4H, m), 2.20 (3H, s), 2 

.27 (3H, s), 2.74 (2H, q, J = 7.6 Hz), 2.83 (6H, s), 3.15-3.25 (1H, m 

), 3.92 (3H, s), 4.46 (2H, s), 6.18 (1H, s), 7.16 (1H, s), 7.85 (1H, 

s), 7.97 (1H, s). 

MS (ESI) m/z: 548 (M+H)+. 

[0743] 7 6 

2 — [t rans—4— (V ̂  ̂ -)\/T $ J ) V 9 P^^r'vJU] — N— [ (4 

, 621 , 2-*/£ KPH°'J^>-3--f,/U) ^ 

JU] - 72, 4-^^U- 1 , 35-

K (7 6) 

[0744] 6 6 T"n J5& Lfcfbni^ (66) (150 mg, 0. 313 mm 

o i) ( 

0.054 g, 0.111 mmol, 36% Yield) £f#/c 

O 

'H-NMR (400MHz, CD30D) 8: 1.16 (3H, t, J = 7.6 Hz), 1.20-1.35 (4H, m) 

, 1.55 (3H, s), 1.75-1.85 (1H, m), 1.94-2.06 (4H, m), 2.16 (3H, s), 2 

.24 (3H, s), 2.27-2.32 (1H, m), 2.31 (6H, s), 2.36 (3H, s), 2.51 (2H, 

m), 4.42 (2H, s), 6.10 (1H, s), 6.71 (1H, s). 

MS (ESI) m/z: 482 (M+H)+. 
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[0745] 7 7 

( 2 R) -N- [ (4, 621 , 2-^HKPH°'J 

*^U] - 7- [6- (41 ~4)l 

) -3-eU^JU] -2, 4-^5^-2- (^JU*'J 7 *^U) -1, 

3 5 K (7 7) 

[0746] 114 5 — 4-e^L/c^b^ (4 5) (13. 2 g, 26. 0 mm 

o I ) £ffllNTH5 5-4 *I§E^t) (11.2 

g, 18. 1 mmol, 70% Yield) ft%tc0 

'H-NMR (400MHz, DMS0-d6) 8: 1.03 (3H, t, J = 7.3 Hz), 1.68 (3H, s), 2 

.11 (3H, s), 2.16 (3H, s), 2.18 (3H, s), 5.67 (2H, q, J = 7.3 Hz), 2. 

41-2.47 (4H, m), 2.49-2.55 (4H, m), 2.75 (2H, s), 3.43-3.48 (4H, m), 

3.48-3.54 (4H, m), 4.26 (2H, d, J = 4.9 Hz), 5.86 (1H, s), 6.90 (1H, 

d, J = 9.2 Hz), 7.05 (1H, s), 7.82 (1H, dd, J = 9.2, 2.4 Hz), 8.12 (1 

H, t, J = 4.9 Hz), 8.46 (1H, d, J = 2.4 Hz), 11.48 (1H, br s). 

MS (ESI) m/z: 617 (M+H)+. 

[a] D20 = - 3 8. 9 (C = 1 . 0, ^PP*JUA) 

[0747] 7 8 

( 2 R) -7-£pp-2- [t rans-4- (V t =5-)\,7 $ J ) Wu 

-N- [ (4, 6 21 , 2-^HKPtf 

Wy-3-4 )D -2, 4-^5^-1, 3-^<yWt*v 

—Jl— 5 K imMim. (7 8) 

[0748] mfe0iJ3 (3 5) (0. 2 0 5 g, 0. 4 2 0 mm 
o I ) (C 7-tr h > (8. 12 mL) , 5. 88 mol/L 

(0. 071 mL, 0. 4 2 0 mmo I) Xtc0 ^(0^. 4 

o°c-e^2OB^JS^U ^-e^o. 5mmmnistcm, ^I±IL 
o Ls (0. 2 1 8 

9s 0I$9 9%) %mtco 

'H-NMR (400MHz, DMS0-d6) 8: 1.16-1.31 (2H, m), 1.38-1.53 (2H, m), 1.6 
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2 (3H, s), 1.87-1.99 (3H, m), 2.02-2.11 (2H, m), 2.11 (3H, s), 2.12 ( 

3H, s), 2.17 (3H, s), 2.65 (3H, s), 2.66 (3H, s), 3.08-3.19 (1H, m), 

4.22 (2H, d, J = 4.8 Hz), 5.86 (1H, s), 6.86 (1H, s), 8.14 (1H, t, J 

= 4.8 Hz), 10.31 (1H, br s), 11.48 (1H, s). 

7ull:fr*/T Anal. Caled for C26H34CIN304 • HCl : C, 59.54; H, 6.73; N, 8.01; 

CI, 13.52. Found: C, 55.73; H, 7.01; N, 7.52; CI, 12.36. 

[0749] 7 9 

( 2 R) —7——2— [t rans-4- (V t $ J ) */$n 

-N- [ (4, 6 21 , 2-^HKPtf 

Wy-3-4 )D -2, 4-^^-1, 

—)l- 5 K ?<• $ yxjlfoyIt (79) 

[0750] mfe0iJ3 (3 5) (0. 2 0 5 g, 0. 4 2 0 mm 

o I ) (C j7 iz h > (8 . 14 ml), 5. 93 mol / L (D* $ 

(0. 071 mL, 0. 420 mmol) 

4o°c-e^2OB#^J£#U ^-e^o. 5mmmnLtc 
m. Ls (0 
.24 0 g, 0|$9 9%) £?#fc0 

'H-NMR (DMS0-d6) 8: 1.17-1.31 (2H, m), 1.37-1.52 (2H, m), 1.62 (3H, s 

), 1.88-2.07 (5H, m), 2.09-2.14 (1H, m), 2.11 (3H, s), 2.12 (3H, s), 

2.17 (3H, s), 2.31 (3H, s), 2.70 (3H, s), 2.72 (3H, s), 3.41 (1H, s), 

4.22 (2H, d, J = 5.4 Hz), 5.84-5.87 (1H, m), 6.87 (1H, br s), 8.14 ( 

1H, t, J = 5.4 Hz), 9.36 (1H, br s), 11.48 (1H, s). 

7ull:fr*/T Anal. Ca led for C26H34CIN304 • CH403S: C, 55.52; H, 6.56; N, 7.19 

; CI, 6.07; S, 5.49. Found: C, 54.11; H, 6.65; N, 7.00; CI, 5.86; S, 

5.40. 

[0751] mfe0iJ8O 

( 2 R) —7—<?•• —2— [t rans-4- (V t =5-)\,7 $ J ) :><?• 

-N- [ (4, 6 21 , 2-^HKPtf 
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\)Vy-3-4 j\s) *^JU] -2, , 3-s<yWt*V 

—)l- 5 K p - (80) 

[0752] HMJ3 (3 5) (0. 2 0 2 g, 0. 414 mm 

o I) hzyiz^y (7. 97 mL) , 4. 00 mo I/L CD p — 

3JU*>It7j<;§;S (0. 103 mL, 0. 414 mmol) £^"e}JD 

xtc0 4 o°c-e^2 OB#^J£#U £<^c, ^-c#jo. smmm 
#L/cti, */f!±!L/c®{*£3IXL/co Ls WMitS 

m (0. 2 5 6 g, 0|$9 9%) £?#fc0 

'H-NMR (DMS0-d6) 8: 1.15-1.32 (2H, m), 1.36-1.50 (2H, m), 1.62 (3H, s 

), 1.88-2.06 (5H, m), 2.11 (3H, s), 2.12 (3H, s), 2.17 (3H, s), 2.29 

(3H, s), 2.70 (3H, s), 2.71 (3H, s), 3.10-3.22 (1H, m), 4.22 (2H, d, 

J = 5.0 Hz), 5.86 (1H, s), 6.87 (1H, s), 7.11 (2H, d, J = 8.2 Hz), 7. 

48 (2H, d, J = 8.2 Hz), 8.14 (1H, t, J = 5.0 Hz), 9.31 (1H, br s), 11 

.48 (1H, s). 

7ull:fr*/T Anal. Ca led for C26H34C LN304 • C7H803S: C, 60.03; H, 6.41; N, 6.3 

6; CI, 5.37; S, 4.86. Found: C, 58.81; H, 6.48; N, 6.21; CI, 5.32; S, 

4.85. 

[0753] mfe0iJ8 1 

( 2 R) —7——2— [t rans-4- (V t =5-)\,7 $ J ) :><?• 

-N- [ (4, 6 21 , 2-^HKPtf 

Wy-3-4 )D -2, 4-^5^-1, 3-^<yWt*v 

-)\y-5 —K 1 /2 (8 1 ) 

[0754] mfe0iJ3 5-e^L/c^b^ (35) (0. 200 g, 0. 411 mm 

o I ) IZ y^7)\/ It (0. 024 g, 0. 205 mmol), 

(8. 0 1 mL) ^(D'&s 4 0 2 0 mmM # U 

£<^c, ^-e^o. 5mmmwLtcms 
s Ls (0. 2 2 2 g, 0|$9 9%) 
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'H-NMR (DMS0-d6) 8: 1.10-1.34 (4H, m), 1.60 (3H, s), 1.80-1.96 (5H, m 

), 2.11 (3H, s), 2.12 (3H, s), 2.17 (3H, s), 2.33 (6H, s), 2.41-2.50 

(2H, m), 4.22 (2H, d, J = 5.1 Hz), 5.85 (1H, s), 6.45 (1H, s), 6.85 ( 

1H, s), 8.13 (1H, t, J = 5.1 Hz), 11.48 (1H, s). 

7ull:fr*/T Anal. Ca led for C26H34CIN304 • 1/2C4H404: C, 61.59; H, 6.64; N,7. 

70; CI, 6.49. Found: C, 59.64; H, 6.75; N, 7.46; CI, 6.24. 

[0755] mmm8 2 
( 2 R) —7——2— [t rans-4- (V t $ J ) :><?• 

-N- [ (4, 6 21 , 2-^HKPtf 

Wy-3-4 )D -2, 4-^^-1, 

-)l-5 —K 1/2L-I5ii (8 2) 

[0756] HMJ3 (3 5) (0. 2 0 2 g, 0. 414 mm 

o I ) iZL -;I5I£ (0.031 g, 0. 208 mmo I) , 7th> 

(8. 0 9 mL) 4 0 2 0 0#F^Jg # U 

^-e^o. 5mmmwLtcms 
s Ls (0. 2 3 3 m g „ 0|$9 9%) £*§ 

tCo 

'H-NMR (DMS0-d6) 8: 1.10-1.37 (4H, m), 1.61 (3H, s), 1.81-1.98 (5H, m 

), 2.11 (3H, s), 2.12 (3H, s), 2.17 (3H, s), 2.39 (6H, s), 2.52-2.63 

(1H, m), 3.86 (1H, s), 4.22 (2H, d, J = 4.8 Hz), 5.85 (1H, s), 6.85 ( 

1H, s), 8.13 (1H, t, J = 4.8 Hz), 11.48 (1H, br s). 

7ull:fr*/T Anal. Ca led for C26H34CIN304 • 1/2C4H606: C, 59.73; H, 6.62; N,7. 

46; CI, 6.30. Found: C, 57.71; H, 6.77; N, 7.14; CI, 6.06. 

[0757] mfe0iJ8 3 

( 2 R) —7—<?•• —2— [t rans-4- (V t =5-)\,7 $ J ) :><?• 

-N- [ (4, 6 21 , 2-^HKPtf 

VVy-3-4)l) -2, 4-^5^-1, 3-^<yWt*v 

-)\y-5 —K U>It^(83) 
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[0758] mfe0iJ3 5-e^L/c^b^ (3 5) (0. 205 g% 0. 421 mm 

o I ) (C j7 iz h > ( 8 . 11 mL), 4. 01 mol/LCD'J 

(0. 105 mL, 0.421 mmo I) 4 

0°C-e^2 O0#F^Jg#U £<^C, ^-e^O. 50^*|#L/cm, */f!±!L 

tcmtezz^LLtco ^-e—0&$£'jtu (o. 244 

gs 0I$9 9%) £?#fc0 

'H-NMR (DMSO—d6) 8: 1.11-1.38 (4H, m), 1.61 (3H, s), 1.81-2.00 (5H, m 

), 2.11 (3H, s), 2.12 (3H, s), 2.17 (3H, s), 2.39 (6H, s), 2.53-2.65 

(1H, m), 4.21 (2H, d, J = 4.8 Hz), 5.86 (1H, s), 6.85 (1H, s), 8.13 ( 

1H, t, J= 4.8 Hz). 

7ull:fr*/T Anal. Ca led for C26H34C LN304 • H3P04: C, 53.29; H, 6.36; N, 7.17; 

CI, 6.05; P, 5.29. Found: C, 51.10; H, 6.45; N, 7.04; CI, 5.90; P, 5. 

15. 

[0759] mmm8 4 
(2 S) —2 — [t rans—4— (V ̂  ̂ -)\/T $ J ) V 9 P^^r'vJU] — 

N- [ (4, 621 , 2-*/£ KPH°'J^>-3-

4)1) *3MU] -2, 4, 7-S'J^^U-l, 3 

5 K ?IIt±^(84) 

[0760] ^»y4 8-e^L/c^b^ (4 8) (0. 2 00 g, 0. 4 2 8 mm 

o I ) tC 1 -7°P Ay-JU (2.00 mL) , 5, 79 mol /L (Dl%W. 

7X^)ft (0. 078 mL, 0. 449 mmol) 

m, 4o°c-e^2O^JS^U ^<^c, ^-e^o. 5mmmnistcm, 
*/f!±!L/c®{*£3IXL/co Ls *I§E^t) (0. 1 

8 2 g, 0W7 5%) *mtc0 

'H-NMR (DMS0-d6) 8: 1.15-1.30 (2H, m), 1.33-1.48 (2H, m), 1.55 (3H, s 

), 1.80-1.90 (1H, m), 1.90-2.04 (4H, m), 2.08 (3H, s), 2.11 (6H, s), 

2.17 (3H, s), 2.67 (6H, s), 3.00-3.14 (1H, m), 4.22 (2H, d, J = 5.0 H 

z), 5.86 (1H, s), 6.68 (1H, s), 7.87 (1H, t, J = 5.0 Hz), 9.51 (1H, b 
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r s). 

7ull:fr*/T Anal. Ca led for C27H37N304 • H2S04: C, 57.32; H, 6.95; N,7.43; S, 

5.67. Found: C, 55.75; H, 7.17; N, 7.10; S, 5.05. 

[0761] ^«y8 5 

(2S) -2- [t rans-4- -

N- [ (4, 621 , 2 - v t K P tf'J V — 3 — 

-fJU) -2, 4, 7-S'J^^U-l, 3 

5K (8 5 ) 

[0762] mfe0!J4 8-e^L/c^b^ (4 8) (0. 2 0 2 g, 0. 431 mm 
o I) (2. 02 mL) % 5. 93 mo I / L (D* $ >3JU* 

(0. 076 mL, 0. 451 mmol) £^-eJPX./c0 

4 o°c-e^2 OB^*I#U ^^-e^o. 5 

.216 g, 0|$89%) zmtco 
'H-NMR (DMSO—d6) 8: 1.16-1.30 (2H, m), 1.35-1.50 (2H, m), 1.56 (3H, s 

), 1.80-1.91 (1H, m), 1.91-2.05 (4H, m), 2.08 (3H, s), 2.11 (6H, s), 

2.17 (3H, s), 2.32 (3H, s), 2.70 (3H, s), 2.71 (3H, s), 3.09-3.21 (1H 

, m), 4.22 (2H, d, J = 5.1 Hz), 5.86 (1H, s), 6.68 (1H, s), 7.88 (1H, 

t, J = 5.1 Hz), 9.37 (1H, br s), 11.48 (1H, s). 

7ull:fr*/T Anal. Ca led for C27H37N304 • CH403S: C, 59.65; H, 7.33; N,7.45; S 

, 5.69. Found: C, 58.05, H, 7.32; N, 7.19; S, 5.54. 

[0763] mmm 8 6 
( 2 S) -2- [t rans-4- (i? * < J ) W -

N- [ (4, 62-^drV- 1 , 2 - V t K P tf U Vy - 3 -

4)1) *3MU] -2, 4, 7-S'J^^U-l, 3 -^yW**V-)l-

5K 1 /2 (8 6) 

[0764] ^»y4 8-e^L/c^b^ (4 8) (0. 2 0 2 g, 0. 431 mm 

o I ) (C 7 (0. 0 2 7 m g % 0. 233 m m o I ) % 
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(2. 0 2 mL) 4 0 2 0 0#^1S # U 

^-e^o. 5mmmwLtcms m^tcmw^^tc0 *<om 
s Ls (0. 2 1 9 g, 0®9 7%) £?#fc 

o 

'H-NMR (DMSO—d6) 8: 1.11-1.33 (4H, m), 1.54 (3H, s), 1.73-1.84 (1H, m 

), 1.85-1.96 (4H, m), 2.08 (3H, s), 2.10 (3H, s), 2.11 (3H, s), 2.17 

(3H, s), 2.34 (6H, s), 2.43-2.50 (1H, m), 4.22 (2H, d, J= 5.2 Hz), 5. 

85 (1H, s), 6.46 (1H, s), 6.67 (1H, s), 7.86 (1H, t, J = 5.2 Hz), 11. 

46 (1H, s). 

7ull:fr*/T Anal. Ca led for C27H37N304 • 1/2C4H404: C, 66.26; H, 7.48; N, 7.9 

9. Found: C, 63.02, H, 7.62; N, 7.51. 

[0765] mfe0iJ8 7 

(2 S) —2 — [t rans—4— (V ̂  ̂ -)\/T $ J ) V 9 P^^r'vJU] — 

N- [ (4, 621 , 2-*/£ KPH°'J^>-3-

4)1) *3MU] -2, 4, 7-S'J^^U-l, 3 

5K -?[s4 ymik (8 7) 

[0766] 8-e^L/cjb^ (4 8) (0. 2 01 g, 0. 4 3 0 mm 

o I ) IZ^ U4 (0. 053 g% 0. 457 m m o I ) % 

)V (2. 0 1 mL) ^(D'&s 4 0 2 0 mmM # L 

. ^^tc. ^-e^o. smmmwLtcm. */TI±!L/C®{*£3IXL/CO 
Ls (0.210 g, 0|$84%) £*§ 

tCo 

'H-NMR (DMS0-d6) 5: 1.15-1.31 (2H, m), 1.35-1.50 (2H, m), 1.56 (3H, s 

), 1.81-1.91 (1H, m), 1.91-2.05 (4H, m), 2.08 (3H, s), 2.11 (6H, s), 

2.17 (3H, s), 2.71 (6H, s), 3.09-3.21 (1H, m), 4.22 (2H, d, J = 5.0 H 

z), 5.86 (1H, s), 6.03 (2H, s), 6.69 (1H, s), 7.87 (1H, t, J = 5.0 Hz 

), 9.33 (1H, br s), 11.47 (1H, br s). 

7ull:fr*/T Anal. Ca led for C27H37N304 • C4H404: C, 63.79; H, 7.08; N, 7.20. 
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Found: C, 62.09, H, 7.13; N, 6.99 

[0767] mfe0iJ8 8 

(2 S) —2 — [t rans—4— (V ̂  ̂ -)\/T $ J ) V 9 P^dp'vJU] — 

N- [ (4, 621 , 2-*/£ KPt°U^>-3-

-fJU) *3MU] -2, 4, 7-S'J^^U-l, 3 

5K 1 /2 P/\^ItJ^ (8 8) 

[0768] ^»y4 8-e^L/cjb^ (4 8) (0. 2 01 g, 0. 431 mm 

ol)(CP/\^It(0. 027 g% 0. 229 m m o I ) % 

(2. 0 1 mL) 4 0°Ce^2 

^-e^o. 5mmmwLtcms m^tcmw^^tc0 

s Ls (0.214 g, 0|$94%) £?#fc 
o 

'H-NMR (DMS0-d6) 5: 1.06-1.31 (4H, m), 1.54 (3H, s), 1.72-1.83 (1H, m 

), 1.83-1.94 (4H, m), 2.07 (3H, s), 2.10 (3H, s), 2.11 (3H, s), 2.17 

(3H, s), 2.29 (6H, s), 2.32 (2H, s), 2.34-2.41 (1H, m), 4.22 (2H, d, 

J = 4.8 Hz), 5.85 (1H, s), 6.67 (1H, s), 7.86 (1H, t, J = 4.8 Hz), 11 

.47 (1H, br s). 

7ull:fr*/T Anal. Ca led for C27H37N304 • 1/2C4H604: C, 66.13; H, 7.65; N, 7.9 

8. Found: C, 63.03, H, 7.78; N, 7.51. 

[0769] mmn ̂ ] 
EZH 1 

S&-3/c)j!Jt©^«yi -7 7©M^25ML©M (50 m 

M Tris (p H 8. 8) s 5 mM MgC I 2, 4 mM dith 

i o t h r e i t o I , 0. 005% bovine serum alb 

umin% 0. 75 yu, M biotin — H3 peptide, 8 n 

g / /JL L PRC2-EZH 1, 1 jxM S — Adenosyl—L — m 

ethionine% 0. 2 yu, M Adenosyl—L — methio 

n i ne, S— [methy I — 3 H ] — (A — dp > — „ #NET1 
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5 5 H) , 1 % dimethyl sulfoxide, 25 — 0. 00 

61 yu,M compounds) ^Streptavidin Flas 

hPlate HTS PLUS, 3 84-wel I (A-dpyniJU^-

, #SMP4 1 0A00 1 PK) PL. ISt' 2 BtPEtH > dp 

h Lfco ^(D&s 5 0 m L CD^fe^Ay 7 T7 — (5 0 mM T r i s 

(p H 7. 6) , 150 mM N a C I ) ) TO :UU£ 2 L/cft 

> i#M/»TopCount NXT H T S (A-dp 

ff>C384V01) TMfcLfco tlZ&Mfc 

V7hGraphPad Prism (GraphPad S 

oftware, Inc.) T?MTUT I C 5 0{it£Jl!±! L/c0 P RC 2 

- E Z H 1 REACTION BIOLOGY CORP. fri? 

UA L/c (#HMT — 25—1 1 5) 0 biot i n-H3 pept id 

ettt h©bXK>H3i0®1 2#@fr£>4 0#@©IB?U (GGKAPR 

KQLATKAARKSAPATGGVKKPHR) N^£tf 

t^yit t&zt L fc0 

[0770] mmn 2 ] 
EZH2^fJbh7>^7x 7 - -

S^^/c)lS©^Wyi ~7 7©M^25ML©M (50 m 

M Tris (p H 8. 8) , 5 mM MgC I 2, 4 mM dith 

i o t h r e i t o I , 0. 005% bovine serum alb 

u m i n , 0. 75 yu, M biotin — H3 peptide, 8 n 

g / mL PRC2-EZH2, 1 yu, M S — Adenosyl—L — me 

t h i on i ne, 0. 1 yu, M Adenosyl — L — methion 

ine, S— [methyl—3H] — (A-dp yjlJU^-s #N ET 1 5 

5 H) , 1% dimethyl sulfoxide, 25 — 0. 006 

1 yu,M compounds) ̂Streptavidin FlashP 

late HTS PLUS, 384-wel I (A-dpyjij[/^-s # 
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SMP41 0 A 0 0 1 PK) CD&^UUCgSflPU ISt' 2 fltH > dp ZL ^ 

- h Lfco ^(D&s 5 0 jx L (£>$;;# Ay 7 7 — (5 0 mM T r i s 

(pH7. 6), 150 mM N a C I ) ) TO :UU£ 2 L/cfi, 

WIM^TopCount NXT HTS (A-dp^ 

f^C384V01) Tliy^L/co MM fc (c£}j§]t(c 

fctt^JfeflJI ~7 7©^t)©®IIPI»£}iy£U 

mm-fmfrV 7hGraphPad Pris mt'lliat I C 5 Om^W-

HH L/co PRC2-EZH2^(iCao R. ^©J;i (Mo I. C 

ell, 15, 57-67 (2 0 0 4) ) (C^OT^ML/C0 

[0771] [g*g|0iJ3] 

H3K27me3 

H C T 1 1 6 BBZ: 1500 cells/ 90 fxL/ we I IT'9 

6 Tvl 7° U — h (IWAKU #3860-096) ^Sffl U 3 70CT~m 

ip# L fc0 H C T 1 1 6 American Type Cultu 

re Collection (ATCC) <-J IfA L/c0 DIt, 

1 ~ 7 7 1 0 /xL»U 3 7 °C% 3 01iS#lfco « 

ftH 3 K 2 7 m e 3©£i(£A I p h a L I S A H3K27me3 Ce 

llular Detection Kit (A — dp yjL)\/^?— „ # A L 

7 2 2 F) £ffllNTfrofc0 iSit©!®?: 1 0 0 mL0PBS«U 

P B S T 6 in IfcCe I I—Histone Lysis buffe 

r£80 ix\-/ we I I }JSM 5^PeM>dp 

n.s<— h L/c0 -^CDtilC ell—Histone Extraction 

buffe r^40jx L;f^Jp Ls ISM 1 >dpzL^< — 

h L/co &0^)lhsio 1 0 u- L £ 3 8 4 r>xjU7°U— h (A — dp>XJU "7 

-, #6008350) ^ U AlphaLISA ant i-H3K2 

7me3 Acceptor beads/ Biotinylated 

Antibody ant i —Histone H3 (C — t e r) M 

SWsL 3 . 3 m L »JP U 6 0 > dp ZL h L tc0 * 
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Streptavidin (S A) — coated Donor bea 

ds£3. 3 mLgSflPU t;^3 0^4 h L/c0 

EnVision 2104 M u I t i label Re 

ade r SrffllNTfr £ £ tt £ 1 

~7 7®^i©H3 K 2 7 m e 3Ri»£>iy£U mbtltcT-*%mm 
V 7 KG raphPad Pris mI C 5 0 

L/co 

[0772] iti^y 1 ~ 3 1 - 1 £1 - 2 (C^-To 

[0773] [^1-1] 

mmm umm i nmmz. Mmmi mm 3 
WT EZHi I WT EZH2 H3K27me3lt WT EZHI r WT E2H2 IC H3K27me3®L 

'Cm. CjiM)- IGsO {|jM): ^(WCTU6) I 

C50 (uM) 
C50 (juM) 50 (flM): #F(HCT116) I 

Gso .CuM) 
i 0.14 0.024 0.029 2 0.052 0,022 0.009 

3: 0.66 0.Q3 0.026 ,•4: 0.13: 0.025: 0.00B3 
5: 0,25 0:015 0,051 6 0.51 0.039 0.045 
8- 0,097 0.016 0.006 . 7- 0.038 0,0036 0.0084 
g 0.Q66: 0.G11 0.013 10 0.13: 0.011 ' 0.018 
ii 0.088: 0.0091 0.0037 la. 0;2 0,028 0.14 

13 0,021 0,016 0.0059 14: 0.021 0.024. 0.00055: 

15 0.0074 0.01 0.00047 16: 0:0094 0.012 0,0014 
17 0,017 0,023 0.0012 18: 0.019 0,023: 0.0058. 
19 •0.026: 0.025 0.0.11 20 0.023 0.017 0.002S 

21 o,oe 0,018 0,01 22 0.088: 0,014 O.OQ16 

23 0.0041 0.Q056 0.0028 24. 0.14 "0.012. 0.019 

25' o.n .0.0i2' 0.045 26: 0.19 0.023: 0,037 

27 0.023 0,022 0.0038 28' 0;078' 0-020' 0,0:14 
29 0.08:8 0.0094 0.016 30 0.18 0.021 0,0X6 
31 0.11 0.018 0.00.9 32' 0.03 0.017 0,0048 
33 0,26; 0v028 0.0:14 34: 0;Q23"; 0.018" 0,0.0062. 

35 0.00:84 0.0025 0.00044: 36 0.013. 0.013' 0.0016 
37 0,028 0.019 &0Q1® 38 0.057 :Q;b:12- 0,0028 
39 0.04 0;G1:4 0.0022 40 0.21. o.ou 0.032 

41 0.059 0.014 0.011 42' 0-19 0.027 0.067 

43 :0;'38 0.041 0;04"4" 44 0.077 0.0079 0.014 
45 0.11 Q.0096 0.013 46 0.072 0.0067 0.0034 

[0774] 
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1311-2] 

mmi &8&m urnmz 'tmw- 3 mm JiMi 12. nmm 
WT EZHI I 

Csn (fiM) 

WT mm 
ICso (?iH) 

H3;K27me|E 

^(HGT116) I 

C50: :(uM) 

WT EZHI I 
C50 (fiM) 

WT E2H2; IC 

so (wM) 

H3K27me:3E 
:#(HGTU6) I 

Cso _^xM) 

•47 0.022 aoio 0:0014 48 0,0089 O.OOSO O.OOQ48 
49 0.092 0.018 0:0026 :5Q 0.053 0.020 0.0071 

:5l 0.39 0.035 0,042 52 0.37 0.029 0.G37 

•63 0.026 0,013 0.00063 54 0.21 D:Q2:7 0.0038 
55 0.053 0.028: 0;Qll 56 0.068 0.023 0.0064 
5? 0.11 :a.03t 0.012 58 :o;oo44 o;oi 0.0029 

:59 0.0057 0,0087 0.001s 60 0.0073 0.014 0:0037 

Si ,0.008 Uoai 0.01 62 .0,011. 0.0066 0.0055 

63 0,017 0.022 Q.013 ;:64 . 0.022 0.014 0.0068 

65 0.033 0.018 0.013 .66 0.027 0.022 Qi0017 

67 0.017 0,019 0.0010 88 0,029: 0.018 0.0016 

69 0.032 0.024 Q.029 70 0.Q38 0.026 0,0043 

71 0.043 0.019 0.099 72 0.076 0.017 0.013 

73 0.012 0,022 0.0061 74 0-013 0.029 0.023 
75 0.021 0.026: 0,011 76- 0.02 0.012 0.00088 

77 0,091 6 Oil 0.024 

[0775] [|^ii4] 

«&ATCC (G 4 0 1 (t: KffiSl) . He p G 2, 

L N C a P, LSI 80, MV4 ; 1 1, NC I -HI 5 6 3, NCI-H 

17 0 3, N C I — H 5 2 0, NCI-H 5 2 2, NCI-N87, R S 4 

;11, THP—1), Deutsche Sammlung von M 

ikroorganismen und Zel Ikulturen Gm 

bH (DSMZ) (KARPAS —4 2 2 (EZH2 Y641C^S§yt: 

y;m) . KOPN8) , 

(OVMANA) lJ UA L/c0 

(DiSmmfti&tlsTs 1 0%FBSiiinEMEMi^ (LSI 80, Hep 

G 2) , 1 0%FBS|inMcCoy' s 5Ai£±fe(G401 (SWI/ 

SN F^flsCDI -D(DV-y=L-y hT-&£SNF5^JiLT^£^7" KM KSfi 

Mimmfo) ) s 1 0%F BSfSflpR PM I 1 6 4 0±Site (KOPN8, R 

S 4 ; 1 1 , M V 4 ; 1 1 , NC I -HI 7 03, NCI-N87, NCI 

— H 5 2 2, THP-1, LNCaP, OVMANA, NCI-H 5 2 0, 

NC I —HI 563) , 2 0 % F B S JQ R P M I 1 6 4 0 igjfe (K A R P 

A S — 4 2 2 ) ^±-fe(CDMSO^ftit)jiS0. 1% 
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UM (DMSO0 

LTO. 1%) 3 7 °C% 5%C0 2T(CT 

ip#L/co 6 - w e II culture pla 

tetcgfflu it 

1 1 1 0 Pelli'f'tip# L/ct^s 96—well assay pi 

ate (CSffl L/co 9 6 — w e I I assay plate (CSffl L tc ̂  

a mm a) fem©4a&swi5ai cce i i T i 
ter—Glo Luminescent Cel I Viabi I ity 

A s s a yUM (7°PP<^\ #G 7 5 7 3) fc&l^ZAT P I i t e 1 

step Luminescence Assay System (A — dp 

yjLJl^-s # 6 016 7 3 9) 7° 

U— h 'J —y— (E n V i s i on. A — dp yjLJU "7 —) T'&O ̂ )WD%% 

m£)iy£L/c0 mmBizmfcistc&famm (TS) s^vDMsomm ( 
cs) , %}^mBizmfc[;tc&famm (T) s^vDMsomm (c) 

Vs u/cQ 

= {i - (T - TS) / cc - cs) } x 
1 0 0 

fcfc'u mmBttmLxm'pLxi^m 
"n (T < Ts) , 
mmm% = (T - T s) /T s X (-100) 

[0776] 
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[H2] 

«1 aisil MffS* 

y ytw ;KABEAS-4S2 >100% 10094 

MQI >*00%: 

KOBMS >100% "®g%: 

fejtoi: RSaai. s»iqg%: :M% 

My4;:t:x >100%: 8:8% 

wp NGI-H170SI MW% 49% 

fl SK3LNS7 >1Q®% i§% 

i#js ::»CI-iJ522 >IM% 13% 

Mast THP-1 >100% m 
rnmrn LNCaP >100% 6% 

ifcHlW •LSiSG >100% m 
95% -

ili NGI-H520 80% -

JM Hep<32 78% 
* 

IS NGI-HI563 56% 

[0777] mmn 5 ] 

E Z H 2 Y 6 4 1 Ctlit: h t/t 'J >/^®KAR 

PAS-42 2^TiiffJKCj!tt§SII;S,iPi 

E Z H 2 Y 6 4 1 C Hit h t/t B«f£ 'J >/^®KAR 

PAS-4 2 2»^2 X 1 07 cell s/head©|^tittS 

mxfcm/2) KARPAS-422m 
DSMZcfciJiAlfco llttSC I • 'J 

A-tt^tt^JIiAL/co 4 (Dfc&MlMifclzmM 

00 3 4 0-fbn"^^: 5% 2 5s 2 0 0 mg/kg/da y©ffli!x£^T 1 
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a 1 0. uania^ (QD X 1 4) <D7,^v=L-Mzxmu^ 

u/co 4 5 am mmmjB) zxmfc 

L/co 

[0778] mmn 6 ] 
S N F5^IHit KSfij*G4 0 1 

S N F 5WIIiSt h 7" KM KSfij*G4 0 1 1 X 1 

07 eel Is/head CDtUcr T'lHitt B A L B/ c — n u / n u X(D 

£<nfltSB£mc&*iu 2 3 Bmzmfcmmfam££xffam*7utzmfttt* 
G4 0 1»(t ATCCctyiALfco |ftBALB/c-nu 

/n u^O XlZB^*—Jl>X • 'J/<—VMXLtc0 

<fc IJ ^ mm 1 4 3 4 £50,200 m g / 

k g/d a y0iMS(CT, 1 B1@, 1 2 BPEIIJSBJX-^ (Q D X 1 

2) (DT.'rViL-MzxmnflL^tco mmmmwm^fitfLtcB&v 

3 6Bti (Sti$lt7B) tTliy^L/co 

[0779] IS,^y 50EZH2 Y641C Hi t: h B U > 

AjffiK A R P A S - 4 2 2^Tiffl^f 

0iJ6CDt: KSfij*G4 0 1 T^UC^t" £trCffi#l 

B ct t-J WHhl L/co 

Sfij*i^it»J^% = (1 - TVC t/TVCc) X 100 

TVC = (is,i^it7a©{®{fflsfi«^) - (s##w-B©<@tesyffi 

%ww 
T VC t : ^HI#©T 
T V C c : mm^(D T V C^i 
fcfc'U Sfij*i^it»JWl 0 0%^5JI (> 1 0 0%<h LTIES) 

JII±! L/CQ 

sfi^*3iw% = d - mmmjB<Dmtt%mmfam/&ftttB<Dm 
mmmwm) x 100 
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[0780] mmn i ] 
t s 1 8 o 

t S 1 8 0«£5 X 1 06 cell s / h e a d ©ll^t 

«4sc i D^x0£tJifSBj£T«titu 3 

LSI 80«&. ATCCctyiAUfco m 

feSC I 0%=$-*?—)\/7s • 'J A—|Sntt<tl,JiXLfco 

^sa<fcymis^|3 4(ZMb^t)£5 0, 2 0 0 mg/kg/day0ffli 

IS^CT, 1 020, 1 3 011101^ (BID X 13) (DX>TV=L-

jKCTitip&^L/co 1 7 am mmn 

7 B) STil^L/co 

[0781] [»^8] 

thliNCI-N87 

tMiNC I — N 8 7«£8 X 1 0 6 cells/hea d ©flj^ 

-eilttB A L B/c - n u/n uTt7X©^iyiI^T(C^SL. 1 2Bi 

NC I -N8 7«&, 

A T C C J: lJ Ii A U TCo lift B A LB/c-nu/n u7^7(iBift-

JUX • UA-tt^tt^JIiAL/co !#^^SaJ:ymiS^I3 4(ZMb^t)£ 

5 0, 2 0 0 mg/k g/d a y©fflM^(Ct, 1 B 1 0s 2 8BPB1JS 

B&-5 (QD X 2 8) ©X^-^zL-jKCTi^P^L/co 

3*£^ttL/cBJ:1'J8 2Bm (Sti$it7B) fe^L/co 

[0782] «y7©t; h^ii^Ls 1 8 o^Ti®f 

IS,»J80t hliNC I -N 8 

ft-?ft©tiSl#l7 y^tn u/c0 

Sfij*i^il»J^% = (1 - TVC t/TVCc) X 100 

TVC = (iS,i^it7B©{®^ysfi^^) - (i##w-B©<@tesyffi 

T V C t : £££#© TVC ¥*^it 
T V C c : mmuo T V C¥±^it 
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§SH$!J 5 ~ 8 0$n^£:i^3 

[0783] [^3] 

<D 
A3 
**!CT 

.as 
CO 

s 
M 
9K 

m m 
g # 

:©N 

r~4 

<D 
A3 
**!CT 

.as 
CO 

s 
M 
9K 

.j« 
:i? # 
•IS :® 
:H •% 

s? 
m 

;3? 

•rr-f 
A 

# 
<& 
43 
:® 
lO 

• r—I 

IS 
S3 
$ . 
:§S # f 

!GSJ 

# 
<& 
43 
:® 
lO 

• r—I m 
3? .M. 
ft '1 m « •£ rh 

i£> 

5^ 
Q-
:© 
A 

* 
:<D 
,io 
'§: 
CO s is 
« 

:s 
us 
.* « : c£ 

• l£> 
co 
CM 

s«s 
©"• !> 
rH 

* 
:<D 
,io 
'§: 
CO s is 
« 

* 
0. ^ m m 
S :ss 

®v 

$ 
v© •«*• <£>. 
't~' 

1 
©: 
A 
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