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py^Jk i^P^V^Jk t^P^Xk ^P^^Jk 7xiiH 

, {®zmmi&WL7)\s*)\s7$ y i , tmM%kx*isi N r^ 
^S^uusK—JH S j tuujfi—jui (DEUMIin^t^lE rj^n 
m^,SJ iicf, ©Hc&SL^I 

cofcFS [sTits 

Tj^illSM^U^U^j 0&S UTti, 

If £*l5o 

y J ©SfS LTW^ *<yV)\s7 5J 

ft^tf £>ti£>0 

LTfciu 7 JL-MZ-istfmibtii> 

o 

r^0S*;U/K-;UJ ©^SL^Ii^Lttt 

if e>*i& o 

r^HBS^y ̂ ;u/1f-;uj ©ift LT&, 7nil/75^ 

j u 7j\ -; u ̂  ̂  tf <3 ti £ o 
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[0055] tLT&s o, 

1 vx±m?z>^'ru7v-)w 
its, 
TZo 

r^ UT'J —JUJ t Its tf • 'J Jk -f $ yv 'J Jk \f.=? V 'J Jk b° <J V 

Jk b° 'J y^-;k b° 'J $ V-)W \f.=7V-)W K 'J 7 V 'J Jk K 'J 7V— 

Jk T^h^/'JJk 7'JJk ^X-Jk -< Vtf^-tV'JJk tf^+T/'JJk 

-f V^V'JJk f77'JJk fL57y7VlJ;i/#©5~ 

, tz9-M **y-3-*=7-)W 7-tz^Sy-M ^7-M ^T'/'Jis 

-Jk tfP U V—Jk tf • u - Jk -f $ y V U y—Jk -f $ U -Jk tf 

^yijy-;k bf^yj-Jk b'X'jXk tf^^-Jk ^EJl/dx'J-Jk 

JUdx 'J y s ^ 'J -;k ^^EJklx "j y N i/\i KP t? 'J Xk T1 K 

7b. K P b° 'J Xk -x S^b K• 7 'J Jk f h7b KPb^ ~ Jk y t: K• 

^l/'JJk fh7b KPf7V"'JJk Th^LKP^VfyV'JJk ^b 

KP^^rHt'v—-/Us ^^-"tb KP^-tzb"—Jk if b KP^^-tzb°—Jk 

f h7b KPb'j yy_;k ^tbh'p^'j^^-;k ^*v^ 

e>*i£0 

r 2 -f V K U Jk -f 7 -f > K 'J Jk -f > W 

>J Jk -f > K >J i/-)W -f > K 'J -Jk -f 7 -f > K 'J =Jk y 'J Jk -f V 

^py'jjk *>wj—Jk 7^^y-;k Jk ^-7^';$/—Jk 

^•y^r-lt'J-;k 70|J->/k 707Z|J^->'k ^>x/b°^ "Jk 

7 ]) ;k ^VV"MJ7V"lJJk ^>X^V^+tV"'J;k 

jk ^y^vfyV'jik ^>V>7l/lJJk 

^>,/f7^71/lJJk ^>x/7',Uk -< VOVy 'JM 

% ^v'/Mjyyjik fiyb'js;;k fxybpyjk ^xyt^/'j 

Jk ^xytf^v-^k 7Pb°p|>Uk fiyfizjk -f $ yx/b°'J Z?JU 
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, tf^ yp 'j v;k f7v"p tru vjUs VP tf 'j $ v-Jk VP 

K ^ - Xk t:°y"p tf 'j v;k MJ T7 y p tr >J Xk -f $ y V> T7 y 

•j ;k fcf^*>*y tf •; ^v~)w *i~V') -M *s'JM -iv*J 'J M i~ 

7^'Jv-Jk i/'t Kpf?yp tf'J $y-;k f^bKP + y'JJk X 

K ^ t: KP -Y y ̂ y 'J ;k ^tS*P^> V'7 I) Jk V b K • ̂>Xt -V 

—JUS y t: K P '"zyX'f 5 ffl/'J JUs y- S ^ t KP^yV^x^Jk 7^7 

t KP^>V*7 u Jk + v 'JJk ^Ol/^^y-Jk ^P7-

Jk £p*=Jk b KP?P*— Jk KP^vyy^^v-ik 

:i/b KP^yi/^^f-tz^—Jk ^b KP^y V'v^^r'tzb°—Jk vy't: KPf 

i; */#%-*/-£>ti£0 

r3BS©^^5S5^Sj aJk^V'JJk T^'J^-Jk 

-;k 7iyf7^-Jk 7x7 W-fzJk 7xy^f'ltyijk 

x/7'JJk -f^yy^-y'JJk T1 S^b KP^JUAy'JJU^tf^lf «btlS0 

[0056] r^B&^gj ©SfS L^SI*§<>: LT&, 5 ~ 6 MO^P 7 'J-JUStc 

s 3 hfi£>0 

r*tllinra7JU^rJUJ , N r^t^SilT7^ 

yJ N rmiis^v] N r*tHit 
tuistf-ji,j N ^;u/if-;uj 
SJ zz-c, nmmi&WL7)\s*)is} (Dftizt&tz [s^mmz 
, b°'j v;u^;u-e£>&0 

nmmim7)is*)isx*isi ©^b^SM^L-n^ b'jXM^u 
btl'So 

WliSlgf^u^u^iTn ©$?£ LT&, b°'j Xuy 

btlho 

r&%m&flk7J\s*J\s7$;i (DfcZL^PMMtLTte, 
75 y 

<DBtL^BMtLx&. t?'jssju#**>tfmfzti2> 
o 
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libti50 

y cofcFS IAN$M5H£: tf'j XU:P$ y a 
bti&o 

[0057] rigB£J:tfMC£gaiLTfT&9J I*£B©«|7^ IiB 

(0!la.^ HfrnJtlXs ^§&£) s 

ft 9 ^, TMOkfi t£o R ^^|W|--efe^T:fcS/d:^Tl^T:fc 

[0058] rM&g^E^M&SftT^TfcJaMSS&Wl/^fJkl r<£8&7Jl/* 
Jk S fdi 1 « L < 

S^S?¥Ee>M&ft3M&g LX^&Zt^MMT&o M&Srffif 
LTi^'g)*!£•&N *f H—£tc&c>Ti^Tt <£ iN 

o p^Jk ^i/tfp^Jk K 'J DM • ̂  ̂ Jk VUUVDM 

• ̂^Jk £<££/ 

[<bi 16] 

"OH 
o 

t£E1?mibti So 

[0059] rg^g^ETM^ftT^TtcU^SiJlitgj r^n^gj 

s?¥ E AN e,m&nzL-C^zztzmmtzo m.m& 
^LT^£iI£-^ —Ja\, 0!l 
Tilts 7MP7i-ik i/7J^P7xzik p< h + v>7MP7xzjb 

&££^#-r£o 
rM&S^E-eM&StiT^Tt,r^n 



WO 2012/018065 54 PCT/JP2011/067832 

tL< 

LT^ZZtZMMtZo *fM©g 

&gtel!—<U\ 0113.^ 4 -7 2 

, 44S^f*>2-^Jl/^P'OX/k 4 - p< K 

+^>7x - 7 • p< if £ SttSo 

rg^g?¥ E tlT l^T t ct J , rg^g^ 

ETM^^tlT^Tt s r^g^ETM 

&3*iT^Tt>s &&zf rg^g^E-eM 

glStlT^Tfc cUMSM^U^JUJ bmffitoMtiHTfo&o 
[0060] rg^g^FTM^ftT^TtcU^SiJlitgj tte, r^^ji^gj ft 

, mw&-Z&Zh\ 
mi* bm&nzs^g^^^r Lr^zztzmmtzo m.m&tf*t$«£i=r 

*fM©M^g&|W| — £<U\ 0!la.l£ 

% 7MP7i-ik VyMU 7i-Jk * K +i/7MP7x-J^i;' 

£^#-t£0 

mMmagj SB##, 
tcsmv$ £M^g?¥F^ ££!l£*i£>M^g^p-n LTl^£ d £: £1|P^1~§c 

ilgiilllS^ LTi^'g)*Ii=r^ *IM©M^g&|W| - S fco T 

rM^g^F-eM^tiT^TtcU^f^litgj , rfl^gfg F 

ti-r^-rtCU^ISISM^U^U^^J s r^g^F-eM^tix^ 
Tt> s rM&g^F-eM&SftT^TfcJ:^ 

J , rg^g^F-eM^^tiT^Tt <U^SlJHg; 
WL7)1'*)1'7$; J s rg^g^F-eM^^tlT^Tt J:Ulll«7Jb 
^;u:p$yj N rM&g^F-eM&stiT^Tt,s rg 
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TlNTtctJUJ , rM&g^F-eM&SftT^Tfc<U4f 

mm.t>)\stf-)\sJ , rM&g^F^M&SftT^TfcJa^fSlBBj7^;' t)J\s 

N rg^g^F-eM^tiWrt <U4fHJl:P$ 7 t)Jlstf 

—)[/} t§o 

[0061] r-N (R3e) 2-D(DR^if-m^Ztt-oXmMm 

itg^JFMLWCt J: < J 

[0062] r^^y^lISj yS©^HS"efetitf J: <^ 0!la.l£ 

N Protective Groups in Organic Synt 

hesis, Theodora W Green (John Wiley 

& Sons) JUm&t LT$iJ^3tl£0 L < teu t 

e r t gN JUg'Trfe^ 

I" J U^^r:> J MS fig J — ]&ffl&lJJ\s7F^isJ\sSCD&MSTfotll/£ 

Protective Groups in Organi 

c Synthesis, Theodora W Green (John 

Wiley & Sons) IZiEMOtJUTt^SyJU^BMSt LT^iJ^^tl 

£o ^ ̂ JIsSs Ss te r t-7*fJH, 

ji>Ss yjjisSs <<>iS)i>Ss v-* 

[0063] \yy=^-7Ati^^y(Dtiryy^-y-^yi t^s /\P*f 

CH3COO-, HCOO-, NO3-, BF4-N PF6-N HO-, Ph-

SO3-, CH3-P h - SO3-, CH3-SO3-, PO43-, S 042-S/cti 

H S 0 4-t£ZtfmibtlZo fc?3;L<^ /\P*fy~, CH3COO-, N03 

S 042-E;'fe5o 7-J-ylf2m£tc&3m(DiijS&s NH 4 + 

[<bi17] 
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tC ^ o T •?> t CD ^JN t"o 

N H 4 + Xd t L T NH4 + CI"N NH4 + CH3COO"N (N 

H4+) 2S 042"N (NH4+) 3P 043-&£ftfPtfe>*l£o 

[0064] r^HSj t&s /\P-o 

-S02-CH3N -0-S02-CF3N -0-S02-PhJfcli-0-S0 

2- P h -C £>tl£0 AP^V-efcSo 

Ph(i, 7xzjL/i^ifct) 

[0065] L"Oi, i^tl'So 

LTti, 0!Jx.^ :J" h'J ^ AilL 'J 7 AilL 'J AlfCO^JU 

fiJl/isO AilL AiHlfCO 'J ±II#B±^ ; 

K 'J *3-)\,7$ >iks K 'J X^JUT7$ >1, *>**>? P's* 

x^ y-ju:p$ >J^N i/'x^ y-jUT7^ >i^N h'Jx^y-

Jl/j7^^ y'ntjjyiks SsJit J-JlsT$>iks x^b 

Vi/*7$ >±^ ; N, N-^>^xfL/>y'7$X 

y^k ; 

tf'j tfp 'j yik, *s 'J yik, -f v*y 'J 

T7 $ >±m ; 

^ h7xWf-CAi, 

AJ^N K 'J Ji^juyy^-OAi^ ^O^JU h'J 7" 

^-)\yyy^~7^h^y^ju;7 

>;E-7A^®^4M77>;E-^AJ^ ; 'J ^ >i^§£>i^S 

14 T7 $ y il±^^ if £ *i •& o 

@£'l4iM<h LTtis $iJ;U£\ ±^It±^ fillip 'J >I£±^ j^I£±^ j^ 
I|7K^ ; M|±feN 7°Pt°^>I|^ ?LI£imL V 

W>I£i^ 7V-JUl£i^ 151^, >jy=fmi&s ^x>I|J^N 77PJb 

p-K;UX>X;U/1N>II^®X;U/1N>II±^ ; 

, ygMf^tf £ti£0 
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Sfc<kZ?k: %a£&lktfti?£ L < 

s TJlst) 'J&S&tfJ: IA\> mzti?£L^&<DmtLr, ^h'J^A 
^ 'J^AJ^ tj'jtAi&gtfmfbtiZo MifUf^L^ikomtLr, 
•f K 'J £*l£o 

T7 $ 333; L < , Milieu y Sf S L 
fc~£Lls>'5k(DMtLT, ±^II^ £ti£>0 

[0066] Ju~Ftc% ^mmom^mz-D^TmrntZo 
[0067] (IgA) 

*Ii(i, itSty} (X1) £J:rHb^$l (V 
D z&jfcts-ez, it-Styi (x2) 

r^tJ -fb^ (x 2) Ltdtmot ^sft 
s itSty} (X 2) 

J^-T, r^j & 

o 

DfbH8] 

PdO OPd 

Y 
R1 d R3d R1d 

°^ ( V1 ) 
R2dO^ R2dQ 

T XSA 
o 

•3d 

(X1) (X2) 

(it^N ^BB^tiftlBBhHURT'S)?)) 

it-Sty} (x 1 ) &N Tfr|£©t£££-e£>£A\ &%\(Dj5)£lZ£<>jmZ>ZtifT:-

[0068] R 1 d7^/\p>f>0i:i£ic&N ^MtPs M&8$ E 

<£SR7;i/P-;k S^S?¥Etiti^T£><£ 

JUZI -Jk S^S?¥EtiTt»J:i4f -
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Jk £fcl£ (R 1 e) 3S i -0 H^(DTJU=l-JUmM^^aXs PftMlZj: UiHg 

t ZZtlZj:? t, R 1 d tfW&gm E tiT 

l^T i ct S^S?¥ E tiT l^T i ct 

E T?M&3 tiTl^Tt ct 

s/cti-os i (Rie) (x 1) 

§ o 

[0069] RldtC£tt£ rM^g^E-eM^tlT^Tt cUMgM^JU^U:* J 

(DMtLXlt, * h^:k ih + ̂X -f 7 70P*>X K'J^PPP< h :> 

, h <J DMU* ZtlZo SfS L< K^r^-efe^o 

R 1 dtc£tt£ rg^g^ET-M^ftT^TtcU^SlJlM^U^U:* 

3f*>J 2, 4-^7JU 

^ 4 - p< K £>tl£0 fcFS L 

R 1 dtC£tt£ rg^g^ET-M^ftT^TtcU^fSlSM^U^U:* 

**>J (DffltLXte, 

R1d0fcfSlUMli, ^PP, 7"P^ ;>< h^X ^XXU:^ 

^>-efe£0 

[0070] Rld^\ -OS i (R 1 e) 3©£$N Rle0)B£L^PMmts I 

^Jk n — 7°P tfJk -fV^PfcfJk tert-yfJHffe5o 

[0071] R2dtC£tt£ rM^g^E-eM^tlT^Tt £^i&m7)\s*)\s] (DM t 

LTteU p^Jk x^;k n — 7°P tfJk -fV^PfcfJk te rt-7"H 

If £>tl£0 

R2dlZfclf & r M^s?¥ E tiT l^T i cfc 

^xXk 4-/. h^^xXu^^tf£>ti£0 

R 2 d IZ£tt& rM^s?¥ E -eM^^ tiT t» J: l4f 

©0!J£ LTti, fcf'J XUp< £>ti£0 

R2d0^fS p^Jk x^;k n-^pkf;k -fV^PkfJk 

t e r t ~y^)[/s s<yiJ)[/s 4—p< h ̂ S^XX^"Trfe'So 
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[0072] ±HB© (x 1 ) LTti, #7°P K 

y&mnmm?s u?t K- K U ;k ^ K ^ t K• 7 =? y, y 
i/ifju-jjk ^PP/1N,IUAN MUX 

Pfcl^x-^-Jk N, N — VAT7$ K\ N, N— Sy^^Jly 

h7$ K\ v7 $ yv 'J V J y £ tcit, Ztib 

Ifbt150 

±§E©±^g£ LTti, 7j^-j^i©Kyp h Xb AM i^g-e 

£>*U££<N MPiU, n^ A, t e rt-ffJb'Jf^A, f" 

h U ^A - t e r t - 7*h+s> K\ t) 'J 0 A — t e r t — 7" h :> K\ "f K 

'J ^A— t e r t K^ri> K\ "f K 'J ^Ap< h^> K\ f" K 'J ^Ai K 

K\ 7K^b^- h 'J ^A, 'J^AtfX 

h <J * 'J J\sT< K^W£>tl£0 

R'*1f;\nVyxfoZ>ikt;ty} (x 1 ) izjtf Lt, #] 1 . 0-3 

. OfJUiTfeSo 

:pju=i-,/u§i^®M^ R 1 d7^/\p>f>-e&£{b^ (X 1 ) tcftLT, 

$<]0. 5 ~ 1 . 5^JHlT'fc§0 

o y, $?£ L < 5 0 °C-efe 

§ o 

J5J^0tP^ 10^- 5 0 0m Sft L < 1 ~40|^-efe^)o 

[0073] -fb^ (V 1 ) &N Tfr|£(£>§i^£ LT, %tc&&%](Dj5}t;lZ£i>)mZ>Zt 

o 

PdtC£tt£ rM^g^E-eM^tlT^Tt ofc GQ^ L 

TteU P^Jk x^Jk K 'J 7;U^Pp<51>'U^^tf btl&o Pd®fcf3;L^ 

R 3d IZntt& rM^s?¥E T?M^£ tiTl^T t ct **>J 

omtLT&s * h^X x £>ti£0 

R3d^-N (R3e) 2-efe^)iI^ R3elZ&tfZ> rM^S?¥E-eM^^tl 

T^Tfc £^i&WL7)\s*)\s] W\tLTlZ, p^Jk x^Jk h'^JU^P 
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R3d0^fS -N (CH3) 2N -OCH3N tfc&fcfP 'J V~)\y 

[0074] ±mjxIfo(Diinmt LT^ 7-tz MJJk Th7tKP77> 

, i/ifju-fik VOuu^^y, ^PP/INJUA, MUX 

X MtX^Jk N, N -V K\ N, N-^ 

^JU^-tz K 7 5 K\ y P< $ yx/ 'J V J y% tclt, Ztlb 

i •So 

fb^ti (V1) fb^ti (X1) tcttLT^i. 0-3. Of 

)\smm.XfoZ>-h\ tL<&<fb^ (V 1 ) 

0D~I;1S6^^ L< 

J5J^0tP^ mn, 3 0^- 5 00m Sft L< ti2~80|^-efe^)o 

[0075] -fb^ (X 2) (aais i7A^P7h^77 

-r-s H#r#) tc«fc UflLTt <U^\ 

[0076] (ligA' ) 

<b£-$i (x 2) &N T§Eic^t-j5jfci;:j:c>T =&?#*> ££tf-c$£o 

[-fbi 19] 

o 
A .R1d 

RSd^^ 

R2dO. ^ ̂R3d (Z2 ) 

o 
(Z1 ) XflA' 

O 

(X2 ) 

(i£cK R5d&, /\p^X M^SfgE-eii^tiWtt 

S tcl& — O — S O 2— R 5 e T'fe U, 33c£t/^©'ft!j©:§-pE"*§"fc£iupE£: 

lb£^ (Z 1 ) &N ?fr!£(£>§i^-e&£A\ V%Z>Zt1fX 
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[0077] riii^E tit t J;omt 

LTteU X^Jk n-7°Ptl°;k ^V7°Ph:0;k tert-7'fjb 

w&mifzti&o 
R2 d (C 33 W" & rsj^si¥E ttT V,NT fc J: ̂ mmmi&m7 )\s*J\/l 

®$J^ LT^>yJk 4-^ y;u^^if btl30 

R 2 d IC 33 If £ E T-«^^ tlX l^X t, <fc 7)\s*)\s\ 

(omt LT&, t°'J o 

R2d0£?£ *^Jk X^Jk n-7°P(f;k -f 7 7°P t0;k 

t e r t -7>;k ^VS/Jk 4-* h 

[0078] R3d(C33tt£ rft&g^E-CM&StlT^Tt, 

(Dfflt LXI& h^X X bn&o 

R3d^-N (R3e) 2-?fcZt§^ R3nC35tt£ rg&Sl¥ET?g&;*tl 

x^xij:^is,m7ju^juj omtbx&s ^f^k x^jk K'J7;U^P 

* £>tl£o 

R3d®£?3; lA^i^s -N (CH3) 2, -OCH3, tfcli tfP'jv-JU 

*es>So 

[0079] (Z 2) fcfc, 

RldlC33tt3 riilllEtit^t^J:^rvJ 

<W\t\^Xit, * K^X Ih + 'X -f V70P/1N°^^>, K'J^PP^K^S/ 

, K 'J yMn* £>ti§0 o 

R 1 'HC 33 W" •?> riilpEfi^^tlt^tt. cU^fliS^T^U^U:* 

^vj ®$J£LT&s 7x^jU;t^X 2, 4-MJ7 

A-* ^*i/^y*JM*i/mif^fhnz>0 

R 1 d(C33lt£ rg&g^ETM&StlT^Tfc^^^SHSSRT^l/^l/tf 

^vj ©$J£:LT&, hf'J "btlSo 

R ld(D£?3: 7j<^ ^PP, 7"Pfs ^ h^rv, ^<yVM* 



(ex) (3A) (/^qharsp (sx 

) W&1> viik#gmfiT-ll^! v£1^x^ 

(a^X) [£800] 

V^r^xnuiirfi ?-1 (§^il v-> 

A^HAIH^V^ "mm VWW) (sx) Gft^q> [2800] 

"Wbf) 
fi*inir^-N v<^ fi0q A v<>zir^ifH 

v<^fi03 °<2:4ra^< vxn^ri^ 

°<2:^as#0l7~ L ¥1 > n £i$ vgU#flO L ~^0 L v£® 

°£<3?a^:ei >n £±s vri^a^r^s~OoO L- V£® 
°<2<#XW§i1{ 

10 -s~0 (LZ) Gft^q> ^¥^0 (sz) Gft^q> 

^ - v£i¥ < r a (\ A 6 ̂  y\(± *f* \H ^ d. H 

>^-N 'N \H $ZV1f^"1f^)^— N 'N Mr^xll^i v<1<^ v< 

XIH Vvif^mi=i£ Mr^-xir^x^ v 

MrrH-H^-^ \£m$ ^xn^muicommiT [1800] 
0<^n^&&&£<+•& ̂ (-^(Y: < 

XIH v<^£ir=^irx< £ r, H v<^£ir=^irx< £ 

>c Vs^^x V<^H ^ via/: vmin£ v£ixn £i$0P3a [0800] 

ZC8/.90/II0Zdf/X3d 39 S908I0/ZI0Z OAV 
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[to 120] 

o 
R4dO 

R2dO 

R 5d 

o 
( V2) 

R2dO 

XIIB 

OR4d 

(X2) (X3) 

^EE^-tifuEE^:MMmZ<&>%>) 

[0084] RldtC£tt£ rg^S^E-eM^^tlTlNTt ] 

(DMtLXlt, * h^X xh + ̂X -f 7 7°P*>X h 'J 7 P P h :> 

, K 'J 7Jb^P^ <^ti£0 SfS L< h^>Tfe£0 

R 1 rg^S^E-eM^^tlTlNTt 

^>J ^XXUTT^X 7x^51,'U:^X 2, 4 - h U 7 

)[/^ P^>'Xl/T^X 4-— )L ^^cis^yV btl&o fcFS 

L < tes<yVM*i/ZfoZ>0 

rg^S^E-eM^^tiTlNTt 

*>] omtLT&s 

R 1 d(D&% LIN||*§&N 7kM, ^PP, yPf, ;>< h^X ^XXU:^ 

^>Tfe£0 

[0085] R2dtC£tt£ rM&g^E-eM&StlT^Tt, £^fcfflL7)l'*)l'] <DW t 

LTIZs ^Jk ifJk n-^PfcfJk -fV^PkfJk te rt-7"H 

£>tl£>0 

R 2 d tc33tt£ rM^S?¥ E -CW&3 tiTINT =fc <£ 

©0!J£LT«u ^xXk 4-/. h^^xXu^^tfbtiZ>0 

R 2 d IZ 33 tt £ rM^s?¥ E Tit^ tiT INT t J: 

(DMt LT&, bf'J 150 

R2d®^fS LiNf^iti, ^^;k x^;k n-^pkf;k -fv^PkfJk 

t e r t —'/•^•Jk ^XXk 4—p< h ̂ riy^XXUiFTfe'So 
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[0086] 

omtLTte, * h=^>, x btlSo 
R3HC33tt£ cUMMT^U^UJ (D0ij<h 

LTtt, p<^;k x^;k h 'J e>ft£0 

R3d®£?£ -N (CH3) 2, -OCH3N SfciikTn >J vx;u 

[0087] -fk^ (V 2) &N <-,!*§£;:«>; 

R4dtc&tt§ rM^a^EtM^ftT^Tt^wra^Ji/^Juj ©$J£ 
LTlt p^Jk X^;k n-7°Pt°;k -fV^PtfJk te rt-7*fJb 

=|;6^f bft£0 

R 4 d (C33 tf § rE til3 ftT ^ T =fc v,NjK^SH£SR7;i/^;i/J 

©0!l^Lt(^ ^>V)W 4 - p< h =^> h*i%o 

R 4 d tc 33 # & rg&g# E ts ftT tvr =& j; ̂ mmmim?)v* JUJ 
<Z)0IJ£ UT&, t°'J £ftS0 

R4d©£?3; LTtt, *?\>k x^;k n-"/ptf;k -fV7°P 

t°;k t e r t -7>;k ^<>y;k 4 — K^^^yV)lWmibU^> 

o *f^k LI\ 

[0088] R5d©&?3; LT&, ?PPN 7'Pf, p< h3^X ih^y, T7 

-izK^X p< £ >7JU*-;U;*^VN h 'j 7;U;t P * 9 yXJU^-JUt^^> 

% *=j K;ux>x;u/iN-;u^^^^A^tf£>ft&0 ^PQ, P< b=^> 
% xh+yAW^llV 

[0089] £ L T $JiL k£\ 7-tz K - h U Jk 7h7kh'P77>, v ̂  

^"•tX MUXX Hl|x^;k N, N ->y7fJl/^JI/A7 $ K 

% N, N-^y^^JUTiz FT 5 K\ V * ̂  )\s< 5 Vs/ 'J VJ X N-p^U 

f ;u* >j >s N-/^)\S¥Q 'J V j yttclt, ztib(DWbSMm^mf b 
ft •So 

±^S<h Ltlt ntert-^l/'Jf^A 
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, e r t) 'J 0 A — t e r t — 7" h is K\ 

t h U H) A - t e r t K\ h 'J ^ A ;>< h :> K\ h 'J ^A 

i K\ *f!Hb:J-MJ £A, 'J^A 

itSty] (X 2) IZttLTttll. 0-5. OfJUitS)^ 

itStya (V 2) fb^tl (X 2) tCttLT^I. 5-5. Of 

tL<&<fb^ (V 2) 

-8 0t~I;l»'fe^ $?£ L< tt-2 0°C~5 

o'c-efe^o 
J5J^0tP^ mn, 3 0^- 5 00m SfSL<tt2~1 2^-efe-So 

[0090] <fb£-^ (X 3) m'g, ^7A^P7h^77 

-r-s H#r#) tCcfc UflLTt <U^\ %M.tZ>Z.£t£<fo<DfcIi&lZfem 
TZZtb-CZZo HflrSt±ZZ tlzAV *$&%}% 
£ LTfltSo 

[0091] (ligB' ) 

mMtcJ;y^S#S"Fs ikSWQ ( 
X 2 ) £<b^$l (V 2 ) £J:rHb^$] (V 2' ) ibiir^ (X 

4' ) t/cttfois^isii'efcso 

tfX h 'J lJ)\s7$ 

[<fbi2i] 

o 

(X4') (X2) (V21) 

(j^^K iupE^; 

it (X 2) (V 2) R 1 dN R2d, R3d, R4d, fc^t/R 
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5d©$zttize'ti±mtm§T:'foz0 

[0092] t L T , MX 7 -tz h - K 'J Jk jh7kh'P77X V* 

K;ux>% N, N-^^k^UA^ K 

\ N, N—y^Jl/7-tz KT7^ K\ N-p^JU 

f Jk* U X N — y tf• U vV > ̂  tcti% d ti e>b 

tl'So 

LTteU 0!la.^ n-^Jl/'Jf^A, t e r t - 7^'Jf^A 

, th'J^A-t e r t) 'J 0 A — t e r t — 7" h :> K\ 

t h U H) A - t e r t K\ "f h 'J ^ A ;>< h :> K\ "f h 'J ^A 

x h^> K\ iKmitJ- K 'J ^A, 'Jf^A^V^PW^K, 'J^A 

K 'J p< 'JJIsT< btlZ>0 

(X 2) tCttLT^I. 0-5. OfJUltl) 

£ 

fb-n-^a (V 2) -fb^ (X 2) tcttLT^i. 0-3. Ofjb 

#M-C&£*>\ =&L<fcMb^$l (V 2) 

-80t~I;l»'fe^ $?£ L<ti-2 0°C~3 

o'c-efe^o 
mn, 1 o^~i 00m L< &3 o^~40i^-efe^ 

o 

itSty} (V 2' ) 

lb£^ (V 2' ) GO^LT^ ^b^Vf-^A, 

^b:P>f-^AN 

— ^AN fik'it:p>f-^AN 7KII^b77>f-^AN 'j N 

H4 + BF4-N NH4+PF6-N NH4+P h—S03~N NH4 + CH3-Ph-S 

o3-, NH4+CH3—so3-% mtfmfbtiZo ^u<it mmyy^-
^A, ikityyE-^^s ®|7>fi^A, drll 

yy^-OAtfe^o Ph(i7x-;H^ife"To ) 

lbl=r^ (V 2' ) -fb^ (X 2) KttLT#]1. 0-3. 0 



HO- (HO—) HO-
sHO-OH V/ir^x<s^H v— 2 H O — (HO—) 

H O — 0e H O V-2HO-2 (HO—) HO v-sHO- (0=) OH 

n^Mco ^^sprip9y 
0<2:Sa# 

v?i (SA) W&I> [9600] 

°<2:^aitiMi^S2iria^x ^iTn^n^ v?i 

%-%2m<i?M}(Dpi?'8fLT& vP2y \iy v 2-a sen (ex) £ [9600] 

(<2:^a»miMI^2|n|?1^2l^ v4^) 

(17X) Gft^q> (SA) G^qhar 

sp (ex) Gft^q> v£i^x^ 

Tri^2<2:fl-^^0j v?i>n£i$ 

\^v^T^XnH^ri T21 (§^il v->£ 

W) ( , 17x) Gft^q> [£600] 

£ <20.^017-^0 ££1 >n £i$ va#0O L~^0 L v£® 
°q,<$ 

aOoO 8~0o0 z?i >n Yi^a^rTOU-ao v£® 

(t'X) (ex) 

[22iq>] 

(O^X) [17600] 

Z£8/.90/n0ZdfAL3d Z9 S908I0/ZI0Z OAV 
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[<ft123] 

mtfmi btiz>o 

tisTtes CH2 = CH — CH2 — 

[0097] Jxlfofem t L T ti, m 7 -tz K - K 'J Jk fh7th*P77X V* 

kUx>% Mtx^Jk N, N-V $ K 

% N, N-V*3-)\s7^ KT7^ k $?Vl) VJ X N-p^JU 

f;u/lN'j>s N — 'J VJ y, p<^y-Jk x^y-jk -fV7°p 

usmm 
(V 3 ) fb^tl (X 3 ) tCttLT^I. 0-2. Ofjb 

fit' §o 

mn, o°c-ii^jfefeys $?£ u< &2 o°c~7 o°c-e 
S)§o 

j^0tp^ mn, 3 0^- 5 00#^, sfsu<tt2~i 201^-efe^o 

[0098] £/£Lfc<b£-$) (X 4) ®R6d^\ HC (=0) -CH2-N CH30-C 

H (—OH) -CH2-=fcL<^ CH (—OH) 2-CH2-f©7Jbfb K 

^Protective G 

roups in Organic Synthesis, Theodo 

ra W Green (John Wiley & Sons) tClESCO 7 

)i^\i Kg©«ng£j«ii-t£^ ztcimm&mm2006/1 1 6 

7 64^>7k> k tL<tti^Hl2 0 0 6/0 8 8 17 3^A> 

7 by h^c^3ti£<£9&£^[](OT;£tcJ; y, 7Ji/rb h'iJfcli, t(D 

HC (=0) — C H 2 —N C H 3 0 — C H (-OH 

) -CH2-tL<lt CH (—OH) 2-C ZttfVZZo 

itS®} (X 4) <DR6df)\ *;* h^>X^U0*Ii^ {tG® (X 
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4) HC (=0) -CH2-lzm< Zt 

ikII, JMbTKMs M, M, 'J 
>11, P - K;UX>X;U/1N>II, * $ >TJU/1N>II, drii, Ml, 
^•Ml, ~7b-f>II, *>Il£>^fflM&, -fb^ ( 
X4) tC^LT2. 0-10. OfiHiTfeSo Ml^Ilte, m&£L 

<, ±IE©II^:;Fb^LTffllNT:fc J:lN0 

^0°C~8 0°C, SftL<tt1 0°C~4 CC-efei),, 

mn, 3 0^- 5 00#^, Sftu<tt2~i 201^-efe^o 
[0099] T7^ Protect 

ive Groups in Organic Synthesis, T 

heodora W Green (John Wiley & Sons) 

£§B*6©77$>'g©^g£l!tt^t"£;£&A?\ TOU 
LtcltS®*%% Ztb?$Z0 HU%m£Jfo&?r?m&l£j&ftgWTZZ t 
tfVZ&o 

R6dtfr< smng?'fczmStts its® (x 4) y«iiS£j« 
ilJ^ucttL/cli, ^igicfc^TJUTic^-rigc' dilate, -fb^ ( 
V 3 ' ) -fb^ (X 4 ) ZmZZttf-CZZo 

[0100] its® (X 4 ) (tttJH, H®, i7A^P7h ̂ 7 7 
<-, H#r#) ted: UflLTt <U^, 

£ LTfltSo 

[0101] (Ijgc ) 

mMJCJ;y^g#S"Fs its® ( 
X 4' ) 33<fc^b^tl (V 3' ) -fb^ (X 

4) t/cttfois^isii'efcso 
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[<ft 124] 

R1d O R6d L' 
(V31) 

R1d O 

O O 

(X4') (X4) 

(it'tu iupE^; 

it (X 4' ) (V 3 ' ) R 1 ds R 2d% R4d£J;t/R6d® 

Ldtc&tt£ rj&ngj t&s -O-SO2-CH3N -O-SO 

2-CF3, -0-S02-P hJfc(i-0-S02-P h- CH3&£tfPtf£ 

ti&o Ap^yefcSo (::•?, P h&7 

) 

[0102] (X 4 ) CD R 6 d ifs HC (=0) -CH2-N CH30-C 

H (—OH) -CH2-=fcL<^ CH (—OH) 2-CH2-f©7Jbft K 

ij/cii, 7Jbft Kss/ctt, 

tea#< ^/ittuHE^; 

[0103] LTfciu T'izh-hlUk Mtx^Jk N, U-*J* 

3-)\,-fc)\,l±-7$ K\ N, N — y^Jl/^-tz KT7^ K\ *J 

jy, N-*Tj\s^j\,7isij ys N-*?-)\s¥n\)V J y^tcte, znboT* 

smmmifmibtiZo 
ISitUli, j^I£iz^A, 7K^b^KlJ^A, n — ~f 

^-)\y <J ^ 7 As t e r t - 7"^JIy 'J 51 ^7 A, th'J^A-t e r t - 7°h^r 

is K\ il'J^A-t e r J~ h 'J ^ A — t e r t — ^ > K dsr 

is K\ f" K 'J ^A^ h^> K\ K 'J x^JUT7 $ X 4 - V * ̂ -)17 5 J tf 'J 

T$ys DBU (1, 8-V7*f\^i;OU [5 

. 4. o] ^y^o-i-x» 
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itS® (X 4' ) IzMLTttll. 0-5. OfiHit' 
1bZ> 

itS® (V 3' ) CDtefflMfciU itS® (X 4' ) 0-4. 0 
=E)\ymmXh^t\ %L<teitS® (V 3' ) 

o'c-ii^jfefeys $?£ u< &2 o°c~8 ooc-e 

3 0^-2 4 0m L < 1 ~ 8 0^-e&£o 
[0104] (X 4 ) (ft^ m'g, i7A^P7h ̂ 7 7 

-f-s H#r#) ted: UflLTt <U^\ 
tzztb-ezzo nflrst±z>ztiz£v^m®*m^tc^m 
t LTfltSo 

[0105] (ligD) 

J^©J5J&5Uc^rJ:-Mc, its® (x 
4) -fb^ (V 5) =&L<fcMb^$l (V5' ) 

-fb^ (x 5) =&L<fcMb^$i (x 5' ) s 

fMT §0 

(iS4^ R1 ds R2ds R4d&, tulE^|Wim«-efey, R6d&, HC (=0) 

-CH2-N C H 3 0 — C H (—OH) -CH2-tL<^ CH (-OH) 2 

-C H2-^<D7)\ST£ h'gffctt, R6d^\ IUIET7JUT1 

b h'Jfctt, ±iEi^ctciEi6©^;i^tT9o ) 

[<fb125] 

R1d O 

O 
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it (X 4) tabmZjX, (X 5) (X5' ) Rld, R 2d% 

its® (v 5) ts^vits® (v 5' ) misotsn-efe-so 
[0106] LTfciu T'-tzK-K'J^k jh7kh'P77X V* 

hJUx>% Mtx^Jk N, N-iy?(^)\y7is)\yAy5F 

. N, N-^^JU^-tz KT7^ K\ N-p^JU 

fji/* u >s N — y t°• >j v y >s ^/ctis dti e> 
btlZo 

MtLriZ, b 'J 7JU#n&& drll^ jif>ZJUfc 

Ifbtl&o M(D&msli* itS® (X 4) tCttLT, 0. 5-3. OfiH 

its® (V 5 ) £J:rHb^$l (V 5 ' ) lbl=r^ (X 4 ) 

LT^1 . 0-2. OfiHil:^§i)\ tL< l&itS® (V5) £J:rHb 

^ (V 5' ) 

±IEJ5J^tCfcNlNT^ p/rMtcofc y 7JI/ZI—Jl/ISII^: 1 . 0-5. OfJUi 

2JDa.£>££lc:J:o-C\ £>£>«, 

teu x^y-Jk *$J — 

frtfftizt&tz IA\> 

2 0°C-Il»S>y, $?£ L< £6 0°C-8 0°C 

?$>Zo 

J^BIP^ mn, 30^-24em ^u<iii-8mm-?foz>0 

[0107] its® (x 5) ttMts® (x 5' ) (tttti. mm 
s ^7A^P7h ̂ 77-f- HftrH) ted: y flLTt <U^\ 

y £ P^IN L T i^ni" z o 
[0108] (IjgE) 

&LT<DKfcj£lZv<t&?lz> its® (X 5) =&L<fcMb^$l ( 

X 5 ' ) 33J:^b^tl (V 6 ) I; fc ^ 
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its® (x6) ^L<mts® (x6' ) £?#£>nre&£o 

[<fb126] 

(3^ R 1 dfcNJ:t/R2dti^ fu§E£|W]E«-e&l',U Rx&M^S?¥E-eM^3 

tiT^Tfc M^S^ETii^tiTlNTt 

E-eg^^tiTiNTt £^mMmi&WL7)\s*)\sXfoz>0 ) 
Rxtc£tt£ rM&g^E^M&SftT^TfcJa^fSlBBiSgj (DMt LT 

teN 7i-Jk 2, 4-i/'7MP7x-Jk *><7 U^^isbtl 

*S o 

Rxtc£tt£ rM&g^E-eM&StiT^Tfc Ja^^BB^gj CD$lJ£: LT 

fcpj*>Mk fju*'j-jk -f<^ti£0 

RxtC£tt£ rg^S^E-eM^^tlTlNTt © 

mtLZ&s ^>^k 4-p< 2, 4-i/'7^P^>^' 

)\y^if^i btI •So 

Rxtc£tt£ rM&g$E^M&3ftT^Tt> © 

^IJ^LT^ fcf'J ^JU^Jk -f <^tl£o 

Rxtcfctt£ rM^s^E-eM^^tiTiNTt^iN^^si^Sj ^ rg^g 

^E-eM^tiWrt <U4f^litgj s rM^S?¥E-eM^^tiTlNT 

s tebxfiz rg^S^E-eM^^tlTlNTt £ 

©M&a$E©$?i; IAN0IJ£ LT&s '^Ufy, is 

TJs LKP^X tlJUtf**/, *JU$Jk A — K Ps i&m 



WO 2012/018065 74 PCT/JP2011/067832 

TJ\s*JVs APm/\p 

A tBM.7)\/*)\s7 5 J \&Wk7)\s*)\s7,)\sfr-

Jk £>ti£0 <fc yjfS L 

AP^X y77, tKP^Vs 2jJU<tf=lf*X TfcJU^Jk 7$ A <6 

I7i^Jk /\n4V<£igwi/*Jk e>ti£ 

o $ blZtffSL^mtLTtes AP*fys 

i^tiSo £*>$?£ L<Wu Ap^ye^So 

Rx(Dfct. rg&g^ETM&^ftT^Tticfcl/^MiBSMSSfcj7 

)\y^r)vj s/cti rM&g^E-cM&stt-tvct.<n^iiB!t<£«wu*;i/j 
-e& y, j: y&£ LE J: 

-e^y, r/\p>f>-e«^^tiTiN 

TtcU^IIJSM^U^Uj T?£>y% £=&$?£ 2, 4-^7 

;u^p^ -§>o 

[0109] R 1 dtfzfCln?&5J§£\ N-7"P =EX<7i^($b\ N-^PP7^W$ 

K\ i^b7jU7 'jibfroAp^vibi^tffll"y, ;g:iv\nyv 

£Z£ rfv $ 5o 

[0110] R2d;6<7KSlT-fe&ii£\ ^kl^^uS^bi^] (V 6) 

yms&it (m^ i?s^ij^ffi^ st^p^ KM;i, 
m) %fi?ZttZ£z>Zs its®I (X 6) (X6' ) tC«|< £ 

o $1*.^ vv7 • ̂ v JU £Jk*"V^ $ K\ ±UU/1t~-;UvV $ 

V V—Jk p^^r^>;u^;u^$/W $ K- N -1: KP^>^>X/ K >J 7 

7-;k 4- (4N 6-yyh^>-1t 3, 5- KU77y>-2-^;U) 

-4-y ;U/1N u — oA7 p 'j K\ ^f-y-yMn'j >M2- (7-T-f 
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_ 1 H— >J 7V-)\s- 1 -<)\y) - 1 N K 3, 

^•-t7As \Nscmm&ms%mi±T, o°c~6o°cs o 
°c~4 o°c-e 1 mm-4 8 em L < & 1 2 4 C 
^tc<fcy% FWzfo&itS® (x6) SfcfcMb^zi (x6' ) 

o 

d^iCcty, (v 
6) ICttLT, ±B£mffi<DMfrmGKZ?j?Z.tlZ£i>), itS® (X 6) 
SfcfcMb^zi (x 6' ) MX 

H Protective Groups in Organic Syn 

thesis, Theodora W Green (John Wile 

y & Sons) i,Zt?,W,(Dt})\stf:icis)\si%t1t&t [STMTFZH&O J? S L 

< .X -^JUSN X^-ZUSN t e r t — Zf^Ji/gs ^ K ^r'V ^ "^JUSN T7'J 

;uSs p — ;* h£>ti£0 

R 2 d^ rM&g^E^M&SftT^TfcJaMSS&Wl/^fJkl 

jb-n^ (v 6) zm^z-75; ZtlZ£V, its® (X 6 

) s/cti-fb^ (x 6' ) izm< zttr-^zo 
[0111] its® (x 6) tfcfcMb^a (x 6' ) (aais 

, -hzri^O PV K^'^7 -r —N HftrH) iz£ UflLTt <U^\ 

J; y £P&IN/c^H ̂  L Ti£it"t £o 

[0112] -fb^x 6fcd:mb^X 6' UTOHfeE' 

£ h lid; oT t£ t if 7?$ £0 
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H2N' V "OH 

&L<I± 

( V5) 

JDH ( V5' ) 
HnN' 

X^D' 

(X6 ) 

( X6' ) 

R1 ds R2d, R4d, R6d, £J:tfRx&N tulE^: mMMZh <J ^ R6 

d&, HC (=0) -CH2-N C H 3 0 — C H (—OH) -CH2-=fcL<& 

% CH (—OH) 2-C U2-m(D7)\s^t KSS/cte, tomMWZfc&o 

R 6dif. S'Sfcli, ±§EI*MCtc§E 
) 

[0113] (IjgE' ) 

itS® (X 5) =&L<fcMb£-$l (X 4) £tctet(Dik. 

its® (V 6 ) (X 4' ' ) 

R 1 d% R 2dN R4d£<£t/Rx0$iJ^&£>OH^ 

-hHE £: IH^ T •?> 0 

R 2 d ifiYMZ fo&i?kS. tiJU^^r^JUStitS® (V 6) 

7j<isi§rj^ (mt^ it?P^>r KJFM&N immmmyk 
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m its® (x4' ' ) izm< 
s 5 K\ 5 yy—M V^OU 

^^)\y-h)VtsV< 5 K— N — t KP^ri>^>x/ h 'J TV-M 4- (4% 

6-y* 1 N 3, 5 - K 'J 2-^JU) -4-p< M 'J 

-^>1x0 P'JK\ ^=^t7MP 'J >112 - (7-7+f- 1 H-s<yy K 'J 

1 -^;u) - 1 N 1, 3, 3-=r WSC 

^©j«i5i=r£y#£~K o °c~ 6 o °c% L<& 1 o°c~4o°c-ei mm 
~4 8 0m Sft L<& 1 0tP^~2 40tP^J^3-&££(>: tcJ; T7^ Kl* 

T?£>£<b£-$l (X 6 ) %mZ>Zt1fT:-x*Z>o 

d tc <fc y % o (V 

6) KttLT, ±IE^|W|«©S^7Kls^J5^tT9C(>:lCJ:''J, -fb^ (X4' 

' ) £#< Z. ttfTt* Z>o tJJU^^i/JUi^MSlrts Protect 

ive Groups in Organic Synthesis, T 

heodora W Green (John Wiley & Sons) 

tZB3M<DtJJl'tf:)r*>Jl'&&£tLrffl^$tlZo tff£L<tts ^^)\y£, X 

t e r t -y^JUSs * 7lJ)\s&, s<yV)\s£, 

p-p< £*l£o L< 

o 

R2d^ rM&g^E^M&sftT^TtJaMSS&wi/^ki T?&£*§£\ -fb 
^ (V 6) <b^$) (X4' 
' ) tzm< zttvzzo 

[0114] (ligD' ) 

±§EI*ME' Tlf^ti/c'fb^ (X 4' ) tcMLTmMtCj;y^#S"Fs 

itS® (V 5 ) tL<&<fbl=r^ (V 5' ) lbl=r^ (X 6) =fc 

L<fcMb£-$l (X 6' K S/cttfOH^iSIg-efcSo 

[0115] (I1F) 

-fb^ (X 6) ZtclZitS® (X 
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6' ) Kbits® (Y1) its® (Y 2 ) t L< 

Tfe£o 

[<b128] 

OH O 

CX6 ) 

XSF 

( X6' ) 

(Y1 ) 

( Y2 ) 

(it'tu iupE^;\^MMkX1bZ>) 

R xtc33t"t ~b$ij& OHc£?S iuEE£ IWI11tllTfe'i>o 

R 1 dif. M^S^ETM^ftTlNTtcUMgM^U^U^^X S^S 

m E tiT INT =fc J; E TiSl 

StiT^TfcJfc(i-OS i (R 1 e) 3T£> 

Protective Groups in Orga 

nic Synthesis, Theodora W Green (Jo 

hn Wiley & Sons) tClESCD^ft]© L K • 

c:y% t Fn**/mzm< zttfT$£0 

UtTOcte, R 1 dif. (CH3) 3-Si-U B 

B r3, BF3 • E t zomommz&mt&ztiz^v. LKP^SCK 
ZttfVZZo R 1 dif. s<yVM*i;(Dl§£•&, Pd-C/H2^% Ra 

n e y-N i £ d t IZ J: U, £ Fn **>&£&< ZtifXx* 

&0 R 1 d if. -os i (CH3) 7 yit?- Vy? 

-V&z tiz& yN t KP^>S^< zttf-ez&o 

R'dif. s\n?y(DmS&. t) 'J ^7 A K 'J b-hSfctt 'J51 
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cfcy, TKSHb^h'j^A 

/?J( (B i o o r g a n i c Medicinal Chemistry 

Letters, 17, 1713, 2007), *^b*J 'J ^7A/ K 

'JX K>) ( P d 2 d b a 3) /*>*-t e 

r t — ~f^-)\/7 'J —Jl/jfcX? (Journal of the Ame 

rican Chemical Society, 128, 10694, 

2 0 0 6) N 'J >mtl 'J VAXm® (K3PO4 • H20) /h'JX (^> 

is'jT>7iz K>) A ( P d 2 d b a 3) / h'J-te rt -7>JU 

^77 0 (Tet rahedo ron Letters, 48, 47 

3, 2 00 7) 

So CICDcfc f®SS^i^bt5 

c £ RTt£ic: & £> fca&s T7;u P -)uGOtf/ £ tc TOilJ5jfc£ 

R1d^\ 7kM(Di§jS&s N-^PfX^y^^ K, N-^PP7^>^$ 

K\ ttcitikitXJiy lJ yN R 1 d 

=&/\P>f>^^L/c^ tulE^:|W|«^^ 'J ^7A h 'J L- KS 

K 'J L— 

tKp+^>g(:i<c^t'e$§o j5jfcgff©j5j&; 

icjfc LT, igi: zti^coR1 d "C $ So 

&fc\ ±EdTWz&^r&. ^^©JiiJ^^iSllAtL^ASCl^A^-e^So 

[0116] -fb^ (Y1) ZtcteitS® (Y 2) (aais 

^7A^P7h^7'f- mtm) ^^u^n-e^So 
[0117] (YD (Y2) ^tL^tLmMo^tCefcy^tc 

tZ>Zt1f-Zx*Z>0 £ L < N K 'J 0 Ai^ £ 'J £ Aik 

s 'j^s^uysft LINO stsft LIM^LT, ^ 
K 'J ^Ai^W^tlSo 

fb^tl (Y1) 33J:^b^tl (Y 2) ©j&ttN -fb^ (Y 1) fcJ^bl^ 
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ti (Y2) ^mnu]o<£t?7k(DWt£mzmMis, 7)1* 

^tCJ^UT^ip-TSo 

®la.l£N x^y-jk **y—Jk -f V7°P hf;u7;ui] 

—Jk 7'1ZK>N T7-tz K x K'J ;k J- b-^yt: KP7 y>ys *J 9 UU )*>-9 yf£ 

19 So 

[0118] I*. t&£[,<&s ±&(D&xm%&MlCffi.fr'&t>ii:ZZ£ 

tC^J, (Y1) (Y 2) tL<K0MfSC^^ 

t$So ^m%lzm%l(D 1 3:/ctt2Jil 

d £ t Rlf^-efeSo 

[0119] ^ tCg¥ U < I&BJ3 

fS t>\ *$£B8teZtlblZ£ UP^^^nSt0T:ii^lNo ^Jtffl^S# 

iB"^co,lltn^fefc JilT©® U t?^)So 

Me : ^ 3~)\s 

E t : X^JU 

B n : s<yis)\, 

P h : 7i-Jb 

D M I : J-Jlj 5 Vs/ 'J V J y 

THF : f N7tl KP77> 

WSC: N-lfjl/-N' - (3-V*3-)\s7$J 7°P t°;U) $ 

K 

HATU : O— {1—7 +f y 7 h lJ 7 V—)l> — 1 — J JL>) — N, N, N' 

, N' -fh7^fJl/^D-^A ^Jrt7MP<lsX7i'f h 

DBU: 1, %-V7*f\i^9U [5. 4. 0] - 7 - "7 VTMZ > 

DMF : N, N-S/^jU*jUAT$ K 

H O B t : 1 - t: K P > 7 h 'J 7 7—JU 

NBS : N-7"PfX7*>>-f$K 

[0120] H»J1 
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[<ft129] 

o ~-ig ° 
CI^^U^C02Me * X> Bn0^^^C02Me 

1A 1B 

O 
jSHiH Bn0vJJ^.C02Me 

Me02C O 

1D 

i-ii 
Sodium tert-pentox ide (2.55 g, 23.2 mmoL) CDTHF (4 ml) 

yV)l7)l^-)\y (1.00 g, 9.25 mmoL) CDTHF (3 ml) 

4rcx2mmmwLtc0 
A (1.53 g, 10.2 mmoL) CDTHF (3 ml) O'CT/IST L/C0 

^T20#P^im^ 2Ni*I£ (15 ml) tktinXs mt^)\yX2U^Ltc0 

tSffifiWTRs TKS 

± K "J ^A-e^L^Co 

^•7h^77^- (n-^^Hty-Mlx^JU 4:1, v/v) U 

1 B 1.89 g 0M92 %) LT?#*:„ 

1H-NMR (CDCl3) 5: 3.56 (2H, s), 3.71 (3H, s), 4.14 (2H, s), 4.59 (2H, 

s), 7.27-7.42 (5H, m). 

izii 

itS® 1 B (1.80 g, 8.1 mmoL) £ 1,4-y^^+f> (18 mL) iZ^MU N 

^-^^U/I^UA;^ K^^JU^-tz^-JU (1.45 g, 12.2 mmoL) 

T^T6 0tP^I#L/co 

7A^P7h^77^- (n-^^Hty-Mlx^JU 1:4, v/v) U -fb 

^ 1 C 1.77 g (J»79 %) LT%tz0 

1H-NMR (CDCl3) 8: 2.90 (3H, br), 3.25 (3H, br), 3.69 (3H, s), 4.45 (2 

H, s), 4.59 (2H, s), 7.24-7.40 (5H, m), 7.73 (s, 1H). 
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IEIS 

3II7 ̂ Xm tCM^IIEI^TSodium tert-butoxide (2.55 g, 23.2 mmoL) 

% ^ (639 mg, 5.41 mmoL) N DMI (3 ml) ZtllZ 

(0.50 g, 1.80 mmoL) CDDMI (2 ml) ;#^;&25-30oC"e;iST: L 

tc„ 2mm (10 mi) 
tco U ^t>t!:/catJH}S£7K fSffittWTk 7K 

h u ^A«L/-Co tfbti 

tc^fk^y 'J t> "T'JfytJ 7A^P7 h^77<- (n-^^HtV-Mlx^v/U 2: 

1fr£1:1, v/v) -fb^1 D 488 mg (J»85 %) 

LTt#/c0 

1H-NMR (CDCl3) 8: 3.89 (3H, s), 3.93 (3H, s), 5.34 (2H, s), 7.32-7.4 

0 (3H, m), 7.45-7.49 (2H, m), 8.50 (1H, s). 

[0121] mmmz 
[<bi30] 

o 
^ %—x^i ^ »=ig BnO^J-L^CC^Et 

CI^^^C02Et ^ Bn0^^^C02Et ^ if 

2A 2B 

2C 
O 

Bn0^J^^^C02Et 

M6O2C o 

2D 

i-ii 

Sodium tert-pentox ide (1.67 g, 15.2 mmoL) CDDMI (4 ml) 

yV)l7)l^-)\y (0.66 g, 6.1 mmoL) ©DMI (3 ml) 

4Q°cx2mmmw [stc0 CL©J5J&&£TK^>^U iter®2 
A (1.10 g, 6.68 mmoL) CDDMI (3 ml) ;#>S3:0-10'CT/IST Ltc0 

0-5°c-e20#^N ^-e30irP^im^ 2N±*i£ (15 mi) M|x^;u-e 
2[g]atJHL/co Sto-£tc^\ti)&ik7K ISffittW7K 7K 
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i-!fJ^7A^P?hy77^- (n-'s^f+J-y-gft&l^Jl/ 4:1, v/v) Tit 

§UU itS® 2 B 1.29 g (J»90 %) LT?#fc„ 
1H-NMR (CDCl3) 8: 1.25 (3H, t, J = 7.2 Hz), 3.54 (2H, s), 4.14 (2H, s 

), 4.17 (2H, q, J = 7.2Hz), 4.59 (2H, s), 7.28-7.40 (5H, m). 

izii 
itS®2B (9.73 g, 41.2 mmoL) £ hJUx> (45 mL) iZ^MU N,N-^ 

^^J\y7is)\yAy5 FV*^-)\s7Jv.'?-)\s (7.36 g, 61.8 mmoL) £JPPLT^ 

T5 mmmWLtc„ JS^OK^JPiL M£x^UT2[5]adiL/co 

%btltcMf.®^:^ 'J PV h^77 -f - (n-

1:1fr£3:7, v/v) T*tii U fb^tl 2 C 7.90 g (JR 

^66 %) LT?#fc0 

1H-NMR (CDCl3) 8: 1.25 (3H, t, J = 7.2 Hz), 2.95 (3H, br), 3.22 (3H, 

br), 4.15 (2H, q, J = 7.2Hz), 4.45 (2H, s), 4.59 (2H, s), 7.22-7.40 ( 

5H, m), 7.73 (1H, s). 

IEIS 
3 II7 7 X P tCM^IIEI^TSod i um tert-butox ide (495 mg, 5.15 mmoL) 

% DMI (2 mL) Z.tl\Zi/^ ̂  )\/ (608 mg, 5.15 mmoL) N 

itS® 2 C (0.50 g, 1.72 mmoL) ©DMI (3 mL) ;#^;&25-30oCT;ST L 

tc0 •M^zmrmm^tc®, 2mm (10 mi) 
tco S;i/x>-e2madi U S^tc^^^^K fSffittWTk 7K 

TKTli^m mMtmi- h U ^A«L/"Co tfbti/c 

01*6 £s> 'J P7 h^77 -r - (n-^HtV-Mtx^JU 2:1, 

v/v) T*tiiU \tS®2D 420 mg (J»74 %) *&&&&£ LZ %tca 

1H-NMR (CDCl3) 8: 1.39 (3H, t, J = 7.2 Hz), 3.88 (3H, s), 4.39 (2H, 

q, J = 7.2Hz), 5.34 (2H, s), 7.30-7.41 (3H, m), 7.45-7.50 (2H, m), 8 

.48 (1H, s). 
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[0122] 

Dfbi3i] 

o 
o 

H —Xfr CI 
Ck A02Et ^ 

O 

3A 

« = x$S 

3B 

0O2Et fzig CI^J^C02Et 

Et02C O 
3C 

O 
CI\A.C02Et 

Jl^ JJ HE3X^ 

o 

Et02C N 

CI^A^C02Et 

,OMe 
3D 

OMe 

Et02C N 

3E 
.O 

f£i§ 

s-txg 

i-ig 

3H 

'fb'n'^) 3 A (5.0 g, 30.4 mmoL) O, N-dimethyLformamide dimethyl acet 

at (4.9 ml, 36.5 mmoL) ^0°CtCT^iPT;ST Ltca 0°Ce 1 L/c® 

%s J5J&&Kt^x^jl/100mL£j!jna.N 0.5N±^I|7K(50 mL)-e}$t}#L/co 7KH 

LM|x51>'K50mL)"eJStJH L/c0 Willi tSffittW7Ks 

mMtmi- h u ^A«L/-Co 

'J A^'J^7A^P7 h^77^ - (n-^HtV-Mtx^JU 

1:1 (v/v) -* Mtx^JU) -fb^3 B 4.49 g (J»67 %) * 

LXmtzo 
1H-NMR (CDCL3) 8 : 1.32 (3H, t, J = 7.1 Hz), 2.90 (3H, br s), 3.29 (3H, 

br s), 4.23 (2H, q, J = 7. 1 Hz), 4.54 (2H, s), 7.81 (1H, s). 
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'J J-)\/i/i/i/ K (1.0M hJUXV;#^, 49 ml, 49.0 mmoL 

) ^rh7tKP77> (44 mL) -£#?RU dtltC-78°CtCT^iPTs itS 

||3 B (4.49 g, 20.4 mmoL) COT1 K ^ t: K• 7 7 > (10 mL) L 

7c CD"^>N ethyL oxaLyL chLoride (3. 35 g, 24.5 mmoL) COT1 h z> tl K • 7 ̂  

> (10 mD mfezffiTLtco -i8°cz2mmmm£s o°cs-e^L/c0 JS 
(200 mL x 2), M 

mu^ik7KZ}%)^[,tc(D^, m&m&i- K >J ^A-e&iit 
L/Co % btltc^yk^y 'J t) f)\/t) 7A^P7 h^'77-1'-

(n-^^Hty-Mlx^JU 7:3^5:5^0:10 (v/v)) U 3 C 1. 

77 g 0M31 %) LXmtzo 

1H-NMR (CDCL3) 5 :1.36-1.46 (6H, m), 4.35-4.52 (8H, m), 8.53 (1H, s). 

lEii 

'fb'n'^3 C (300 mg, 1.09 mmoL) CDx-^y—JU (6 mL) aminoacet 

aLdehyde dimethyL acetaL (0.13 mL, 1.20 mmoL) ^0°C"T:'JP^.N 0°CtCT 1 

0tP»£\ ^tCT180m ^^-e60°CtCT40|^Ji^L/co 

% btltc^k^y 'J t) 7A^7P7 h^'77-1'- ( 

5:5^0:10 (v/v)) "eM U itS® 3 D 252 mg ( 

J]X^64 %) LTt#/co 

1H-NMR (CDCL3) 8 :1.36-1.47 (6H, m), 3.42 (6H, s), 3.90 (2H, d, J = 5.2 

Hz), 4.37 (3H, q, J = 7.2 Hz), 4.50 (2H, q, J = 7.2 Hz), 8.16 (1H, s 

). 

isii 
(1.02 g, 2.82 mmoL) <D*rffl. (10 ml) )#^H620/o-H2S04 (892 

mg, 5.64 mmoL) 1 6 0|^jf^L/co L5i 

>1lZtkik*3Ll>>%l}\\z.s MnttW7K£AP;iTpH=6.6tciJ^L/co 

*m%:ik{k*3L\syxmiiiLtc0 

h U ^AT$£'JtL/c0 lbl=r^3E 531.8 mg £f| 

ofoWfat Lxmtzo 
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1H-NMR (CDCL3) 8: 1.28-1.49 (6H, m), 4.27-4.56 (4H, m), 4.84 (2H, s) 

, 8.10 (1H, s), 9.72 (1H, s). 

ini 
itS®3E (531 mg, 1.68 mmoL) CD (5 mL) ^ *9 J —)[/ ( 

0.20 mL, 5.0 mmoL) N (R)-S-T7$ 9*9 — JU (179 mg, 2.0 mmoL) 

N Ml (0.096 mL, 1.70 mmoL) 4 L/c0 

nn7isji,AT:'^%RLtc(D-tE>, TKH^P 

P/l-NjUA-eatJH Ltco 0 P P*JUAjf£^;bt*M[]:t:^7KT&}#Lfc®t>, 

»W^K'J^A-e|g'J:#L/co ?#£*ifcg|>S£*> 'J JofJls 

i)7A^ P7h^77-f" (7 • PtfUUA-p< ^ y — JU 100 : 0^-90:10) U 

*ii^U {kS®3F 309.4 mg Zm&mmt LTt#/c„ 

1H-NMR (CDCL3) 5: 1.40 (3H, t, J = 7. 1 Hz), 1.40 (3H, d, J = 7. 1 Hz) 

, 1.55-1.61 (1H, m), 2.19-2.27 (1H, m), 4.00 (1H, d, J = 1.5 Hz), 4.0 

3 (1H, d, J = 2.5 Hz), 4.10 (1H, dd, J = 13.2, 6.3 Hz), 4.26 (1H, dd, 

J = 13.2, 3.8 Hz), 4.38 (2H, q, J = 7. 1 Hz), 5.00-5.05 (1H, m), 5.31 

(1H, dd, J = 6.4, 3.9 Hz), 8.10 (1H, s). 

W>~r\ IfM 

itS® 3 F (159 mg, 0.47 mmoL) 01,2-^ (2 mL) 

h 'J 9- 9 \y— h (333 mg, 2. 34 mmoL) 

7mmmWLtc0 J5^^1N-±^I|,>:M[]#±^7K^iPx^ ^PP/l-^UAtCTffl 
ft Ltco 0 ppmi^^t, K 'J 

ffl£Ls 34.4 mg (J»25%) %tc0 

1H-NMR (CDCL3) 8: 1.46 (3H, d, J = 3.5 Hz), 1.58-1.65 (1H, m), 2.26-

2.30 (1H,m), 4.06-4.10 (2H, m), 4.31 (1H, dd, J = 13.8, 5.6 Hz), 4.48 

(1H, dd, J = 13.6, 3.9 Hz), 5.03 (1H, t, J = 6.4 Hz), 5.36 (1H, dd, 

J = 5.5, 4.0 Hz), 8.44 (1H, s), 12.80 (1H, s), 14.90 (1H, s). 

itS® 3 G (16 mg, 0.054 mmoL) t2,4~V ~9 M P^>yjl/7$ > (17 m 
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g, 0.12 mmoL) £N, N-^5 K (1 mL) iZ^MU N, N, N', N'-

T- K <J 7sJu-\ —f ;u)^7 • - ̂7 A ^*-?7 

)\s^n7 X X7 JL— h (HATU) (53 mg, 0.14 mmoL) ^-)\y=EM >J 

y (0.031 mL, 0.28 mmoL) iSt' 1 6 0|^^L/co 2,4-VHM 

• ̂lyvJU;7^ y (17 mg, 0.12 mmoL) N HATU (64 mg, 0.17 mmoL) focfct/N 

y (0.037 mL, 0.34 mmoL) U 6 0# 

mmwLtco 

ATmgLfc0 

12.5 mg (J»55 %) LT?#fc„ 

1H-NMR (DMS0-d6) 5: 1.36 (3H, d, J = 6.9 Hz), 1.55-1.60 (1H, m), 2.0 

1-2.05 (1H, m), 3.92-3.94 (1H, m), 4.04 (1H, t, J = 12.6 Hz), 4.38-4. 

41 (1H, m), 4.57-4.60 (1H, m), 4.81-4.83 (1H, m), 5.46-5.49 (1H, m), 

7.08-7.11 (1H, m), 7.25-7.30 (1H, m), 7.41 (1H, dd, J = 15.3, 8.7 Hz) 

, 8.53 (1H, s), 10.38 (1H, s), 12.53 (1H, s). 

[0123] mmm4 
[<ft132] 

o 
o „ 

/^C02Et 

4A 

I-IS 
o 

C02Et H-iH 

N- " 
4B 

Et02C O 
4C 

o O 
C02Et 

Iran 
Et02C N 

„OMe 

4D OMe 

Br\ JL .C02Et 
Y Y SII8 

Et02C N 
k^.OMe 

4E OMe 

O 
Br^J^C02Et 

Et02C N 

4F 
,0 

SrtlB 

Et02C 

Br O OH O 

1 —1*3 
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WhS® 4 A (10.0 g, 76.8 mmoL) O, N-dimethyLformamide dimethyl ace 

tal (12.2 ml, 92.2 mmoL) ̂ 0°CtCT^iPT;ST Ltca 0°C-ei0|^3O^N 

®m*%£[stco h^77^- (n-

5:5^0:10 (v/v)) U 12.45 g ( 

M88 %) zmmtut Lxmfco 
1H-NMR (CDCL3) S : 1.32 (3H, t, J = 7.1 Hz), 2.33 (3H, s), 3.04 (6H, br 

s), 4.23 (2H, q, J = 7.2 Hz), 7.68 (1H, s). 

izii 

'J 0 "y V K (1.0M hJUx 24 mL, 24.0 mmoL 

) ^Th7tKP77> (20 mL) CtltC-78°CtCT^iPT, itS 

B (1.85 g, 10. 0 mmoL) (DT~ K Z> t: K• 7 z> > (5 mL) ;#)S^:/iST L/c 

CD"^N ethy L oxaLyL ch Lor ide (1. 34 mL, 12. 0 mmo L) (D^r K P 7 ̂  > 

(5 mL) fefoZffiTLtzo "78°C-e2 0|^Jim^ J5J^C2N-i*I££ 

^tcT20^^^L/co mu&ik 

TK-eJiHh U 7A«L/-c0 ?# 

btltcT&.ykJkis 'J t)?Jlst)yA? PV K7^7 -f - (rwv^Ht 

;U 75:25—*455:5 (v/v)) U <b^$)4C 1.03 g (J»43 %) ZW, 

LTt#/co 
1H-NMR (CDC L3) S : 1.38 (3H, t, J = 7. 1 Hz), 1.42 (3H, t, J = 7.4 Hz), 4 

.33-4.47 (4H, m), 7.19 (1H, s), 8.54 (1H, s). 

lEIg 

ltp|4C (680 mg, 2.83 mmoL) CDx-^y— JU (6.8 mL) aminoac 

etaLdehyde dimethyL acetaL (0.34 mL, 3.11 mmoL) ^"CT'jQ;^ ^i/mUCT 

1 60il^iL/c„ ?#£*ifcgl>S£*> 'J ±> 

^Jl/^7A^P?h^77<- 90:10 (v/v)) T? 

itS® 4 D 875 mg (J»94 %) LT?#fc„ 
1H-NMR (CDCL3) S : 1.38 (3H, t, J = 7. 1 Hz), 1.39 (3H, t, J = 7. 1 Hz), 3 
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.40 (6H, s), 4.33 (2H, d, J = 4.7 Hz), 4.37 (4H, q, J = 7. 1 Hz), 4.49 

(1H, t, J = 4.7 Hz), 7.06 (1H, s), 8.17 (1H, s). 

Iran 
{bSty}4D (2.68 g, 8.18 mmoL) GDN, N-^* $ K (10 mL) 

N-bromosuccinimide (1.46 g, 8.18 mmoL) ttj]Q^_% ^/llHCT480#fli] 

mwLtco u 
TKS K 'J 7A«L/c0 L 

fc<D*>* % 'J ±) f)\st) =j W=?~? < — (n-^^-Vy 

90:10 (v/v)) itS®4E 2.83 g 0M85 %) * 

LTt#/c0 

1H-NMR (CDCL3) 5: 1.41 (3H, t, J = 7. 1 Hz), 1.48 (3H, t, J = 7. 1 Hz 

), 3.42 (6H, s), 3.90 (2H, d, J = 5.0 Hz), 4.39 (2H, q, J = 7. 1 Hz), 

4.53 (3H, q, J = 14.3 Hz), 4.54 (3H, s), 4.57 (3H, t, J = 5.4 Hz), 8. 

19 (1H, s). 

IIIl 

\tS®4E (2.23 g, 5.49 mmoL) GDdrlt (15 mL) ;#^^62%-H2S04 (1.7 

4 g, 10.98 mmoL) iSt' 8 0#PEI] L tcQ 0. 5N-7KSHb^ K 'J 0 A 

7k.%fo (120 mL) %-hUTLs Mkt^-isyizx^&Ltco ikib/^isymzs 

mMtmi- K U 7A«L/:0 

ikS®4F 1.31 g %tc0 

1H-NMR (CDCL3) 8: 1.31-1.46 (6H, m), 4.33-4.48 (4H, m), 4.82 (2H, s) 

, 8.11 (1H, s), 9.71 (1H, s). 

W>~r\ IfM 

lbp|4 F (1.31 g, 3. 64 mmoL) CD hJUi> (13 mL) ^ $ J —)[/ 

(0.44 mL, 10.9 mmoL) N (R)-S-T7$ J*9 y-\-~J[ —)[/ (389 mg, 4.36 mm 

oL)% fFll (0.21 mL, 3.64 mmoL) 3 0|P^iQS&I|}jit Ltc0 

fr)\sb,Z^HRLtc(D-tb, U 7Kjf£^ 

p pjtfxjuA-eaai Ltco o p p/iN>/uA]i^^t)-&tSffi#±^7K"e}7t}#L/c®t) 
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s h U 7A«L/-Co 

p-7 h^77 -f — (^PP^JbA-^^y-Jb 100:0^-90:10) 

lbl=r^4G 1.58 g LT?#fc„ 

1H-NMR (CDCL3) 5: 1.40 (3H, d, J = 5.7 Hz), 1.56-1.60 (1H, m), 2.19 

-2.24 (1H, m), 3.99 (1H, d, J = 2.0 Hz), 4.02 (1H, d, J = 2.4 Hz), 4. 

11 (1H, dd, J = 13.3, 6.7 Hz), 4.28 (1H, dd, J = 13.3, 3.9 Hz), 4.36 

(3H, q, J = 7. 1 Hz), 4.49-4.56 (1H, m), 4.98-5.03 (1H, m), 5.34 (1H, 

dd, J = 6.6, 3.8 Hz), 8.07 (1H, s). 

'fb'n^4 G (300 mg, 0.78 mmoL) 01,2-^ (3 mL) 

^j'J^A h 'J ^ J \y— h (249 mg, 1.95 mmoL) 

immmnLtc0 *j'J£A h 'J b- K (249 mg, 1.95 mmoL) 
^o°ctcT 1 mmmwLtc0 

£JP^ ^PP*,»UAtcTffltJHL/co ^PP/l-NJUAH^to-t^ WiMtiMi-

K'J^A-e^iL/co mmzmzu itS®3Q 100.3 mg (J»43%) 
LTt#/c0 

1H-NMR (CDCL3) 8: 1.46 (3H, d, J = 3.5 Hz), 1.58-1.65 (1H, m), 2.26-

2.30 (1H,m), 4.06-4.10 (2H, m), 4.31 (1H, dd, J = 13.8, 5.6 Hz), 4.48 

(1H, dd, J = 13.6, 3.9 Hz), 5.03 (1H, t, J = 6.4 Hz), 5.36 (1H, dd, 

J = 5.5, 4.0 Hz), 8.44 (1H, s), 12.80 (1H, s), 14.90 (1H, s). 

[0124] 

[<fb133] 

o o 
M M S_XfS Me0^l^C02Me jg-xa Me0^Aj302Me 

N"" Me02C O 
5A 5B | 2 

5C 

i-ii 

'fb'n^ 5 A (598 mg, 4.09 mmoL) t. N, N-dimethyLformamide dimethyL ac 
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etal (488 mg, 4.09 mmoL) £ (1 mL) U 

ftLtco U %btifcBfe Ub^$l5B£#fr) 

1=11 

Sodium tert-butox ide (400 mg, 4.16 mmoL) £ V'J V J > 

(5 mL) 5# 

V*)VJy (5 mL) /^^^riPx/cCD"^ dimethyL oxaLate (983 mg, 8.32 mm 

oL) CDTHF (10 mL) ^-C45#£#Lfc0 J5J&$£2N mt~ 

*9 J-)\y (20 mL) IZ$>ljs 0°C-e20^Ji^L/co 7K £ AP 0 

ju-eatJhu MTKW 
± \* IJ vjx-cft&Ltco m%*m£Ltc(DiE>, 

^A^PV K7^7-r--eltiiL^ -fb^5C 222 mg (JR$ : 5Afr£>22 

%) zmtc„ 
1H-NMR (CDCL3) 5 :3.91 (3H, s), 3.97 (3H, s), 4.05 (3H, s), 8.50 (1H, s 

). 

[0125] ^MU6 

[<ft 134] 

o 

'J J-)\/i/i/V K (1.0M 12 mL, 12.0 mmoL 

) ^rh7tKP77> (11 mL) CtltC-78°CtCT^iPT^ its 

1)6 A (1.46 g, 5. 0 mmoL) CDT1 K ^ t: KP 7 7 > (2 mL) ;#)S^:/iST L/c 

CD"^>N ethy L oxaLyL ch Lor ide (0. 67 mL, 6. 0 mmo L) CDT1 K P 7 7 > 

(2 mL) M^lTL/co -78°Ce 2 A 

(500 mg) tWW. (10 mL) 65°CtCT 1 0^30#£# Ltc0 Kltmz 
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K 'j ^AT'^tiL/co mmzg^Ls 

^•?h^77^- 55:45—*45:55 (v/v)) 

U 'fb'n^ 6 B 505.1 mg LT?#fc0 V 7°P tfJUx — 

(1:2) -e&l\ MJ±Tlg'J:#"rSC«>:T\ -fb^6B 416.8 mg 

(J»24 %) LTt#/co 
1H-NMR (CDCL3) S : 1.35 (3H, t, J = 7. 1 Hz), 1.46 (3H, t, J = 7. 1 Hz), 4 

.40 (2H, q, J = 7.2 Hz), 4.50 (2H, q, J = 7. 1 Hz), 5.20 (2H, s), 7.33 

-7.41 (3H, m), 7.49-7.52 (2H, m), 8.76 (1H, s), 11.61 (1H, br s). 

W.-TM. 

itS®QB (51.8 mg, 0.15 mmoL) ©N, N-^$ K (1 mL) 

^A (73.3 mg, 0.23 mmoL) ^ibromoacetaLdehyde dimethyl 

acetaL (38.0 mg, 0.23 mmoL) W Ltc0 ^ A 

(73.3 mg, 0.23 mmoL) foefct/bromoacetaLdehyde dimethyl acetaL (38.0 mg 

, 0.23 mmoL) £iIiQ U 3 ^tCl00°CtCT20^}i# L/c0 

xtco-tsmm^jisizxmiii u m 
K 'J 7AT'StiL/c„ %btitc^yk&">'J Jo fJlti 

ZflxO • V K ^7 7 4 — (n-^^rHtV-Mlx^v/U 50:50^-30:70 (v/v)) T? 

U -fb^tl 6 C 35. 3 mg (J»54 %) *m&%$m£LT%tc0 

1H-NMR (CDC L3) 8 :1.26 (3H, t, J = 7. 1 Hz), 1.40 (3H, t, J = 7. 1 Hz), 3 

.39 (6H, s), 3.91 (2H, d, J = 5.0 Hz), 4.29 (2H, q, J = 7. 1 Hz), 4.40 

(2H, q, J = 7.2 Hz), 4.50 (1H, t, J = 5.0 Hz), 5.30 (2H, s), 7.31-7. 

37 (3H, m), 7.43-7.46 (2H, m), 8.12 (1H, s). 

[0126] mmm7 
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[<ft135] 

itS® 6 A (291 mg, 1.0 mmoL) ^dimethyl oxalate (354 mg, 3.0 mmoL) 

§^>7 5 yx/'J VJ y (1.4 ml) Z1 tUCsodiurn methoxide 

m%-*$ 0.30 ml , 1.5 mmoL) 2 $mmW Ltc 
o dtUd, 3-dioxoLan-2-yL-methy Lamine (154 mg, 1.5 mmoL) focfct/iMt ( 

0.29 mL, 5. 0 mmoL) 3 8 W Ltca fulfill 

L/co ££•;btt, 7^ 

*-cJii&2fc&u mMtmi- h u ^A«L/-Co ?# 
'J P V h^77^ - (A^rtV-iilfJL' 

33 : 67—*15:85) U ^t)6C' 294.8 mg (J»70 %) 

LTt#/c0 

1H-NMR (CDCL3) 8: 1.43 (3H, t, J = 7.1 Hz), 3.73-3.75 (2H, m), 3.81 

(3H, s), 3.82-3.85 (2H, m), 4.21 (2H, d, J = 2.2 Hz), 4.42 (2H, q, J 

= 7.1 Hz), 5.14 (1H, t, J = 2.3 Hz), 5.32 (2H, s), 7.34-7.37 (3H, m) 

, 7.44-7.46 (2H, m), 8.14 (1H, s). 

[0127] ^»J8 
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[<ft136] 

o o o 
Bno^co2%_xti _XJ 

EtQ2C O 

8A 

Et02C N' 

6C 

Bn°^AVv^C02Et 

Et02C N' 

.OMe 

OMe 

O 

8C 

8D 8E 

OBn O 

Iixg 

i-M 

itS® 8 A (900 mg, 2.60 mmoL) CDx-^y—)[/ (5 mL) aminoacet 

aLdehyde dimethyL acetaL (7.80 mmoL) r±=i I -
i/m izxmmmnLtco 

(5 mL) t7k (5 mL)^JPxN (5mL) "eJStJH 

L/C„ mmm** d0mi) «a^iL, m^n 
J^7A^P7h ̂ 77-f- (n-^^Hty-Mlx^JU 2 : 1) lb 

^6C 0.37g (J»33 %) LT?#fc„ 
1H-NMR (CDCL3) 8: 7.90 (1H, s), 7.45-7.43 (5H, m), 5.30 (2H, s), 4.51 

(1H, t, J = 5. 1 Hz), 4.40 (2H, q, J = 7. 1 Hz), 4.30 (2H, q, J = 7. 1 

Hz), 3.91 (2H, d, J = 5. 1 Hz), 3.46 (6H, s), 1.40 (3H, t, J = 7. 1 Hz) 

, 1.26 (3H, t, J = 7.1 Hz). 

W.-TM. 
itS® 6 C (433.5 mg, 1.0mmoL) (D^fW. (4 mL) ;#^^62%-H2S04 (316 

mg, 2. 0 mmo L) iSt' 3 0#^il W Ltca KJii^lZi&it?1-\s y %1}tt 

Xs 0.5N-7j<gHt^ h 'J VATkmm (12 mL) TKH %Mt* ̂  L > 

-eaaiL/co »» 
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-T h 'J itS®8C 207.6 mg 0M5U) % 

fi&mmt Lxmtco 
1H-NMR (CDCL3) 8: 1.23 (3H, t, J = 7. 1 Hz), 1.42 (3H, t, J = 7. 1 Hz) 

, 4.25 (2H, q, J = 7.2 Hz), 4.42 (2H, q, J = 7. 1 Hz), 4.79 (2H, s), 5 

.34 (2H, s), 7.31-7.53 (5H, m), 8.05 (1H, s), 9.67 (1H, s). 

W,=TM 

itS® 8 C (202.6 mg, 0.50 mmoL) CD (2 mL) 9 *9 9 —)[/ 

(0.061 mL, 1.5 mmoL) N (R)-S-T7$ 9*9 y-\-~J[ — JU (53.5 mg, 0.60 m 

moL)% fFll (0.029 mL, 0.50 mmoL) £iP;iN 3 L/c0 

u ?KJfSr^b^f1 

u>-eaaiL/co « 

A^P?h^77<- (t>UU*)\slx-9 5> 9-)\s 100 : 0^91:9) "CHiSl L 

, itS®8D 161.6 mg (J»78 I) LT?#fc„ 

1H-NMR (CDCL3) 8: 1.34 (3H, d, J = 7. 1 Hz), 1.41 (3H, t, J = 7. 1 Hz) 

, 1.49-1.54 (1H, m), 2.14-2.20 (1H, m), 3.96-3.97 (2H, m), 4.03 (3H, 

dd, J = 13.3, 5.9 Hz), 4.17 (3H, dd, J = 13.3, 3.7 Hz), 4.41 (3H, q, 

J = 7.1 Hz), 5.01 (1H, t, J = 5.6 Hz), 5.17 (1H, dd, J = 5.9, 3.9 Hz) 

, 5.33 (2H, d, J = 10.1 Hz), 5.39 (2H, d, J = 9.9 Hz), 7.33-7.36 (3H, 

m), 7.68-7.70 (2H, m), 8.05 (1H, s). 

it a® 8 D (50 mg, 0.12 mmo L) K • ~9 ^y — 9 -9 9 — JU (0. 5 

mL - 0.5 mL) IZ^MU dtUClN-^^b^ K 'J 0 A7_K;#>S (0.36 mL, 0.3 

6 mmoL) ZiaXT^lZT 2 $mmW Ltc0 J5^^1N-±^I|^JPxpH^2. 5 

• P/lNJUA-eatJH L/co 0 • P/INJUAjf 

its 
®8 E 46.2 mg (J»99 %) LT%tz0 

1H-NMR (CDCL3) 8: 1.38 (3H, d, J = 7.1 Hz), 1.53-1.56 (1H, m), 2.16-
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2.18 (1H, m), 3.98-3.99 (2H, m), 4.17 (1H, dd, J = 13.3, 5.9 Hz), 4.2 

9 (1H, dd, J = 13.4, 3.5 Hz), 5.02 (1H, t, J = 6.6 Hz), 5.21 (1H, dd, 

J = 5.5, 3.9 Hz), 5.40 (1H, d, J = 10.2 Hz), 5.45 (1H, d, J = 10.1 H 

z), 7.34-7.39 (3H, m), 7.60-7.62 (2H, m), 8.33 (1H, s), 15.02 (1H, s) 

Hill 

itS®8E (50 mg, 0.13 mmoL) ^2,4-^7^P^>^>7$ > (20.5 

mg, 0.14 mmoL) £N, N-^5 K (1 mL) U N, N, N', N'-

T- h^^JU-O-a-^Hf-^yy h <J 7sJu-\ —f ;u)^7• -^7A 

)\s^n7 X X7 JL— K (HATU) (64 mg, 0.17 mmoL) ^-)\y=EM 

'J > (0.037 mL, 0.34 mmoL) iSt' 1 6 HATU (64 m 

g, 0.17 mmoL) 'J > (0.037 mL, 0.34 mmoL) L 

xm^Ltco 
7-r- {OUUl$s)Vh>-*$ J -)V 100:0^95:5) U ita® 8 F 4 

8.4 mg (J»73 %) LT%tc0 

1H-NMR (CDCL3) 8: 1.36 (4H, d, J = 7. 1 Hz), 1.50-1.55 (1H, m), 2.16-

2.18 (1H, m), 3.98-3.99 (2H, m), 4.11 (1H, dd, J = 13.4, 6.0 Hz), 4.2 

4 (1H, dd, J = 13.5, 3.9 Hz), 4.66 (2H, d, J = 5.9 Hz), 5.01-5.04 (1H 

, m), 5.19 (1H, dd, J = 6.0, 3.9 Hz), 5.29 (1H, d, J = 10.2 Hz), 5.33 

(1H, d, J = 9.9 Hz), 6.79-6.87 (2H, m), 7.31-7.43 (4H, m), 7.63-7.65 

(2H, m), 8.36 (1H, s), 10.42 (1H, s). 

[0128] 
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[<ft137] 

o o 
BnO BnO. >^A^C02Me 

N 

O—I 90 

-H 
2Il7^X=UCMHHg|fmt^9 C (291.3 mg, 10mmol)£DMI (1.4 

mL) LN ^ J-)\/ (354.3 mg, 3.0 mmoL) N sodium methox id 

e m%-*$ 0.3 mL, 1.5 mmoL) &&IZT 

tc0 dtUC2-(aminomethyL)-1,3-dioxane (154.7 mg, 1.5 mmoL) focfct/iMt 

(0.29 mL, 5. 0 mmoL) m&lZT 5 $mmW Ltc0 

^)U (50mL) 7K (20 mL)% Md%-i^{tT>^-0 Afrfefc (20mL)% 7.K 

(20mL)% M[]#J^7K (20 mL) rWA)^ U L 

tc0 h^77<-

(n-^HtV-Mtx^U 1:1^1:3, v/v) U it^®9C' 99.0 mg 

0M25 %) ^a^mt[,xmtc0 

1H-NMR (CDCl3) 8: 8.14 (1H, s), 7.44-7.42 (5H, m), 5.29 (2H, s), 5.12 

(1H, s), 4.19 (2H, s), 3.93 (3H, s), 3.83-3.70 (2H, m), 3.83 (2H, s) 

[0129] ^»J1 0 

[<ft138] 

o OBn 

OMe 10A 10B 
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itaty} 1 OA (944 mg, 2.33 mmoL) £:2,4-difLuorobenzyL amine (401 mg 

, 2.80 mmoL) ZWaL, * $ J ~)\s (2 mL) £jQxT60°CtCT10lP^ 

T95°CtCT1. L/c0 2,4-dif LuorobenzyL amine (401 mg, 2.80 mmo 

I) 3 ^tC95°CtCT30|^Ji^L/co J5^^10%-^x>I|7K;# 

m^ntzWk^ 
w=7? 4--zn$kLs its® 1 OB 310 mg (JR$2 

5 %) zmtco 
1H-NMR (CDCl3) 8: 3.41 (6H, s), 3.82 (3H, s), 4.04 (2H, d, J = 4.9 Hz 

), 4.49 (1H, t, J = 4.9 Hz), 4.67 (2H, d, J = 5.9 Hz), 5.28 (2H, s), 

6.79-6.89 (2H, m), 7.29-7.46 (5H, m), 8.44 (1H, s), 10.45 (1H, t, J = 

5.5 Hz). 

»$yi OB&N »$ij3 0if§izgii£iwi*mc, y 

KStC^U (R) — 3 —7 $ J — 7'$ y — 1 -

(S) - 2-:P$ y-7°pA>-1 Z\$-£s 7)\y 

=i-;u0«IlS-efes^>y;uS©S^flJ5^ m-. Pd-c/H2^) z 

*T9 ZtlZ^-oX, m&Kt&ytl (YD (Y 2) 

[0130] ^MJ1 1 

[<fb139] 

^kSty}^ 1 A (12.8 g, 89.4 mmoL) £ fcf'J > (8. 50 g, 107 mmoL) ©->* 

^7PPp<-^> (90 mL) ;#)S^:1-30CtC>pip LN b benzyLox 

yacetyL chloride (19.8 g, 107 mmoL) ©i/^PP^^V (90 mL) 5 

EtO 

11A 11B 

-H 
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l5°Ctc±tf\ ^K^iPx/co VO uutt >Jf£#SIU ^cji^y^pp^ 

*>-cink attiL/co ^t^caa^£3[g]7.K&u 
L/Co ?#£*lfc $£!#$)£*> 'J tjtfJUtj^A? P7 VV=7 

7 4-lZttL, mMLtc0 teVtiblZ n-^-y-y-cm&L, A^Xn-^V-y 
-mt^)\y (1:1, v/v) -e;#diL/c„ gft©®#£)Z> tomtit LT 

22.2 g 0ltl=r^1 1 B £?#*:„ 
1H-NMR (CDCl3) 8: 1.25(3H, t, J=7.2Hz), 2.90(3H, brs), 3.24(3H, brs), 

4. 15(2H, q, J=7.2Hz), 4.45(2H, s), 4.58(2H, s), 7.25-7.38(5H, m), 7.7 

2(1H, s). 

^MJI 1 B&S mmmetmmiz, AoKi&izm 

[0131] ^MJ1 2 

[<ft140] 

OBn 
O OO2M6 

OBn 

M6O2C 

s-xs 
o. 

M 6O2C 

CO2M6 

12A 
MeO OMe 

12B 

OBn O 
OBn O 

S-X® mnxfi 

12c 12D 

i-ig 

lb£^1 2 A (2.0 g, 6.3 mmoL) (D*$J-)\s (20 mL) 

J Tiz bTJlsThl K (0.72 g, 6. 9 mmo L) 

KTjTFLfc^ iP^M)tT60|^Ji^L/co J5J»7^ 

U 'J JjtfJU? P?h ̂ 77 -f — (n-^s^Ht> : Mlx^1 

;U = 3 : 17 (v/v)) 1 2B 2.26 g (M88%) 

LTt#/co 
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1H-NMR (CDCl3) 8: 3.38 (6H, s), 3.81 (3H, s), 3.91 (2H, d, J = 4.7 Hz 

), 3.93 (3H, s), 4.47 (1H, t, J = 4.7 Hz), 5.29 (2H, s), 7.29-7.37 (3 

H, m), 7.42-7.44 (2H, m), 8.15 (1H, s). 

-fb^i 2 5°c-e^2 

MIX^JU® 

mu33 j: zm j&t z t tz j: y mmit L, at L T^n-r z z 
o 

Izil 
ltl=r^1 2 B (525 mg, 1.3 mmoL) <D*M (3.7 mL) femzMMM&fefe 

(307 mg, 1.9mmoL) £^;^CT;1STU Ltz0 J 

50CK;££PU fSffij^IlTKSl^ K "J ^7A7K;m (24.5 g) £JP;LT 

% (5 mLx4) tCTffltJHL/c0 

tl7cSialic: hJUxy (5.2 mL) £ £>tC$ J —)[/ (125 mg, 3.9 mmo 

L)N (R)-3-7$ y-7"^ >-1-^-;U (127 mg, 1.4mmoL)N Ml (78 mg, 1.4 

mmo L) JfM^ZXm »L/c„ 90°CK#i^ L30tP^m^ 

L/c^, 7K (2 mL) £8sJPU MIx^JU (10 mLx2) KTttaiLfco MJ± 

'J ±)f)\/<7 P?h ̂ 77 -f — (?PP* 

JUA \ J —)l = 97 : 3 (v/v)) tCT*ii^U lb£^ 1 2C 418 mg (JR$ 

81%) LT?#fc„ 
1H-NMR (CDCl3) 8: 1.33 (3H, d, J = 7.1 Hz), 1.50 (2H, dd, J = 13.9, 2 

.3 Hz), 2.11-2.20 (1H, m), 3.93 (3H, s), 3.94 (1H, d, J = 2.5 Hz), 3. 

96 (1H, br s), 4.02 (1H, dd, J = 13.4, 5.8 Hz), 4.15 (1H, dd, J = 13. 

4, 3.8 Hz), 5.04-4.96 (1H, m), 5.16 (1H, dd, J = 6.1, 4.1 Hz), 5.35 ( 

2H, dd, J = 22.8, 10.1 Hz), 7.28-7.36 (3H, m), 7.67 (2H, d, J = 7.1 H 

z), 8.07 (1H, s). 

IEI1 

itS® 1 2C (171 mg, 0.43 mmoL) CD hJUiV (3.4 mL) X^'J— 

2,4~iyyj[.^u^<yiyj^y5 > (75mg, 0.52 mmoL), Ml (31 mg, 
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0.52 mmoL) 100°CS UBmmW Ltc0 

0 • • tfUUA : p< ^ y —)[/ = 97 : 3 (v/v)) tCT*ii^U lb£^ 1 2 D 150 

mg (W69%) LT?#fc0 

[0132] ^»J1 3 

[<bi 41 ] 

OBn 
O, ,C02 M e 

MeOoC 

OBn 
O.K ^-"4^ J,C02Me 

MeO OMe 

12B 

ing 

° MeO^OMe 

13C 

OBn O 

I-Il 
jb^1 2 B (539 mg, 1.3mmol) OhJH> (5.4 mL) 

2,4-i/7 )[/^ns<yis)[/7 $y (209 mg, 1.4 mmoL)% (88mg, 1.4 mmo 

D w°cizm&ummmw[.tc0 mmTmrnzmz 
U 'J P?h -i — (n-^Ht> : Mlx^1 

;U = 3 : 7 (v/v)) <b^$) 1 3C 666 mg (J»97%) 

LTt#/c0 

1H-NMR (CDCl3) 8: 3.37 (6H, s), 3.79 (3H, s), 4.01 (2H, d, J = 5.0 Hz 

), 4.47 (1H, t, J = 5.0 Hz), 4.65 (2H, d, J = 6.0 Hz), 5.26 (2H, s), 

6.78-6.86 (2H, m), 7.30-7.42 (6H, m), 8.42 (1H, s), 10.41 (1H, t, J = 

6.0 Hz). 

m~TM. 
it-Sty) 1 3 C (666 mg, 1.3 mmoL) GO hJUx> (2.7 mL)% (6.7 mL) 
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5II|7K;#)S (306 mg, 1.9 mmoL) £;^JP U IUm"F30^r^ 

mWLtc„ J5J»7^5°C^£PU (37.0 g 

) (10 mLx2) KTttaiLfco 

%btltc^ykIZ K;ux> (6.7 mL) £jQ;iN $£>IZ?($S-

)[/ (124 mg, 3.9 mmoL)% (R)-S-T7$ J-~f *9 y-1-tf — JU (138 mg, 1.6 mmoL 

), mm (85 mg, 1.4mmol) Ltc0 90°CtC#i^ L20tP^ 

m%s 7.K (7 mL) £;^PU (10 mLx2) 

tCTffltJHL/co F^M^H 0gfe 

, <b^$)1 2D 429 mg (J»65%) LX%tc0 

[0133] 1 4 

[<b142] 

o 

o CO2H 

14A 

IB-XS IB=XS 

14C 

i-ig 

14D 

arax^i 

'fbn'^ 1 4 A (1.0 g, 7.1 mmoL) OK (2.5 mL)% aminoacetaLdehyde dim 

ethyl acetaL (756 /xL, 7.0 mmoL)^r^mUCT 1)Wz.tc0 65°CT' 1 

L/c©^ 100°C-e30|^^Ji^L/co }fis$£IIIL/c^ TK (5mL)^Jp^S^ 

^H7WtJHL/co 2-70pAy-JU (10mL)^JPx5jiL/co 2-7°P^y->'U 
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itS® 1 4 B 0.98 g (J»76 %) 

tc o 
1H-NMR (CDCl3) 8: 4.56 (2H, d, J = 4.9 Hz), 5.38 (1H, t, J = 4.9 Hz), 

7.16 (1H, dd, J = 7.3 Hz, 2.9 Hz), 7.26 (1H, d, J = 2.9 Hz), 8.31 (1 

H, d, J = 7.3 Hz). 

W.-TM. 
(R)-3-77$ J-~7$ (75.1 mg, 0.82 mmoL) %2-7°U/<J—Jl/ 

(1 mL) CI tllZik-n® 1 4 B (100.6 mg, 0.56 mmoL) £j]\\Xtz0 Ifc 

II (50ML)^iPx80°C-ei60|^Ji^L/co mbntzmfeZM 

'P7h^77<- UK-Til K— h 'J )\s 95:5^-70:30 (v/v)) ~C 

fitiUU itS® 1 4 C 42.0 mg (J»32 %) %tca 

1H-NMR (CDCl3) 8: 1.31 (3H, d, J = 7.0 Hz), 1.49 (1H, m), 1.96 (1H, m 

), 3.87 (1H, ddd, J = 11.6 Hz, 5.1 Hz, 2.3 Hz), 4.01 (1H, m), 4.12 (1 

H, dd, J = 13.6 Hz, 4.9 Hz), 4.33 (1H, dd, J = 13.6 Hz, 4.0 Hz), 4.79 

(1H, m), 5.40 (1H, dd, J = 4.9 Hz, 4.0 Hz), 6.23 (1H, d, J = 7.4 Hz, 

2.9 Hz), 6.77 (1H, d, J = 2.9 Hz), 7.72 (1H, d, J = 7.4 Hz). 

IEI1 

itS® 1 4 C (100. 0 mg, 0.43 mmoL)077iz h— h 'J )\s (1.5 mL);#)^tC N 

BS (191.4 mg, 1.08 mmo L) CO T7 *tz h — h 'JJU (1.5 mL)5§$£^"e)i§~F U 

iST'2 1 (ft40°C 30 min) NBS (50.1 mg, 0.28 mmoL) Ltc 

0 ^^T20tp^m^ mmz^ikLtzo 

(7K"T7iz K— K 'J )\s 95:5^40:60 (v/v)) 

1 4 D 30.2 mg (J»18 %) LT%tc0 

1H-NMR (CDCl3) 8: 1.27 (3H, d, J = 7.0 Hz), 1.53 (1H, m), 1.96 (1H, m 

), 3.87 (1H, m), 3.95 (1H, m), 4.22 (1H, dd, J = 13.5 Hz, 6.2 Hz), 4. 

45 (1H, dd, J = 13.5 Hz, 3.8 Hz), 4.74 (1H, m), 5.37 (1H, dd, J = 6.2 

Hz, 3.8 Hz), 8.50 (1H, s). 

1011 
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1 4D (5.11 mg, 0.013 mmoDCD^V'vJUT'JUZI —)[/ (0.5 mL);#)^ 

tC 1 moL/L Sodium BenzyLoxide / is)[/7)[/Z\ —)[/ (100 ixL, 0.1 mmoL) 

90°c-e50^^^L/co 

(7K"T7iz h— K 'J )\s 95:5^40:60 (v/v)) 

1 4 E 2.98 mg (J»55 %) LT%tza 

1H-NMR (CDCL3) 8: 1.27 (3H, d, J = 7.0 Hz), 1.59 (1H, m), 1.93 (1H, m 

), 3.84 (1H, m), 3.96 (1H, m), 4.18 (1H, dd, J = 13.5 Hz, 5.5 Hz), 4. 

39 (1H, dd, J = 13.5 Hz, 4.0 Hz), 4.77 (1H, m), 5.04 (2H, s), 5.32 (1 

H, dd, J = 5.5 Hz, 3.5 Hz), 7.31 (1H, m), 7.39 (2H, m), 7.56 (2H, m), 

8.38 (1H, s). 

[0134] 1 5 A : itS® 1 2 1 5 A0lXt# 

[<ft143] 

itS® 1 2 C (1.01 g, 2.53 mmoL) OiSfifJb (4 mL) 

/\^T KP^r-y> (168 mg, 1.52 mmoL) CDiMtx-^JU (3 mL) Ltz 

0 m^Ts 1 5A 0 

. 95g (J»81%) Zmn&faiktLZmtzo its® 1 5Alt its® 1 2C0 
1 / 2 / W KP^r-y >it)0lSI'efe§C £ ti/co 

1H-NMR (CDCL3) 8: 1.32 (3H, d, J = 7.1 Hz), 1.50 (1H, dd, J = 14.2, 2 

.0 Hz), 2.16 (1H, ddd, J = 21.8, 8.1, 5.8 Hz), 3.93 (3H, s), 3.94-3.9 

7 (2H, m), 4.02 (1H, dd, J = 13.2, 6.1 Hz), 4.15 (1H, dd, J = 13.2, 3 

.5 Hz), 4.58 (1H, br s), 5.00 (1H, td, J = 6.7, 2.2 Hz), 5.16 (1H, dd 

, J = 6.1, 3.5 Hz), 5.34 (2H, dd, J = 22.8, 10.1 Hz), 6.72 (1H, s), 7 

.32 (3H, dt, J = 18.9, 5.4 Hz), 7.66 (2H, d, J = 7.1 Hz), 8.07 (1H, s 

). 

[0135] 1 5 B : itS® 1 5 AO^IMbK J: 1 5 B0lXt# 
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[<ft144] 

OBn O : OBn O 

15A 15B 

5 A (50 7K (500 1 

70°c^T2 0ip^^L/co 

s itS® 1 5 LT?#fc„ <b^$)1 5B(i, lbl=r^ 1 2C0 

1 /2 7K+ 1 /2/\>r Krn^y 

[0136] ^MJ1 6 

x «£0#T/ * ̂  - > 0>UJ£ 

(£A) 
B r u k e r %tM D — 8D i scove r 

(}#fF^;£) 

mmiZ-D^T, UT(D0kttTi-:Mfe%:fi-3tco 

: mm 
JtWsOmU : c u W£R 

: c u K am 

WH/jit :40mA 

WHJ± : 4 0 K v 

UM^\y~ K : 13 =7 X 

Xm<DX$fift : 3° RXfl 2° 

[0137] itS® 3 H©i/7Xf^7-t^A- 5£J;t/B-

"K 0^Mlz^To 

^m\ 1 
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[<ft145] 

OBn 
O^ ^0O2 M s 

OBn 

S-IS 

COTMS 

OBn O 

A-4 A-5 

i—1*3 

'fbn'^A— 1 (4.39 g, 9.33 mmoL) t. (R)-3-aminobutan-1-oL (998 mg. 11. 

2 mmoL)CD hJUx>(90 mL);#>^;i 1^11(180 mg, 3.00 mmoL)50 °C"C9 

0£^m#Lfc„ Kfo)fctkmumw7kiz}3i^tc0 

ItU 7K)l;&M|x51>'U-e3 [gjaai Ltc0 S 
ft&s W^K'J^A-e^iL/co 4.29 g ©*I£/£$)A - 2 

zmtco 
Izil 

±§E0IlTl#£tl/cffi£jMA- 2 £x^ y-;u(40 ml) £}§#¥;* t!\ ^ 

2^7X11^^ K'J ^7A7K;m(20 mD^Jpx, ^jfe 2 L 

tco 2^I^Il7K;#^"epH7^/d:^ ̂ U ̂0S 

L/co ?#£*lfc3|fi£/£$]A-3£ K;UX>(100 ml) 
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IEI1 

±§E0IlTl#^tl/cM«]A-3®DMF (100 ml);#>fc HOB 

t (1.65 g, 12.2 mmo L) WSC HCL (2.34 g, 12.2 mmol)£Jppu H^Jt"C1 

mmmwLtc0 smx^i/-e3ii]aaiLfc„ st>ittzm 
&)fctk3\£\7&ms itmi- K u ^A«L/-CO 
#$?)£*> 'J tjtfJUtiyA? PV h?'^7 -r-tcttU *i^L/c0 n-

(3:7, v/v)-e;#ttU L 

/c„ gft©®££)l!fi§^ iMV 

1.84 gait-SMI A-4 zm/co 
1HNMR (CDCl3) 8: 1.49 (3H, d, J = 6.6 Hz), 1.88-1.96 (1H, m), 2.13-2. 

26 (1H, m), 3.90-4.17 (4H, m), 4.42-4.47 (1H, m), 4.63 (2H, d, J = 6. 

0 Hz), 5.12-5.17 (1H, m), 5.17 (1H, d, J = 9.9 Hz), 5.33 (1H, d, J = 

9.9 Hz), 6.77-6.87 (2H, m), 7.27-7.42 (4H, m), 7.59-7.62 (2H, m), 8.3 

5 (1H, s), 10.41 (1H, t, J = 5.7 Hz). 

Iran 
itS®A-4frb, MtOO 8 8]0HF^|Ei60t KP^>J»HJ5 

yN \tS®A-bltmtc0 

1HNMR (DMSO- d 6) 5:1.41 (3H, d, J = 6.3 Hz), 1.85-1.92 (1H, m), 1.50-

1.75 (1H, m), 4.02-4.09 (3H, m), 4.28-4.34 (1H, m), 4.53 (2H, d, J = 

5.7 Hz), 4.64 (1H, dd, J = 3.9 Hz, 12.6 Hz), 5.45 (1H, dd, J = 3.6 Hz 

, 9.3 Hz), 7.06 (1H, ddd, J = 2.7 Hz, 8.4 Hz, 8.4 Hz), 7.20-7.28 (1H, 

m), 7.35-7.42 (1H, m), 8.43 (1H, s), 10.37 (1H, t, J = 6.0 Hz), 12.3 

7 (1H, brs). 

[0138] #^IJ2 
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[<ft146] 

OBn 
OBn 

OO9M6 
S-II 

S-Ii 

B-3 

OBn 
CO2H 

lEIi 

OBn O OH O 

F O H F O H 

B-4 B-5 

H—itS®A — HC(S)-3-aminobutan-1-oL^:SJ^A^'t±'N 1 

itS® B-5 %mtco 
1HNMR (DMSO- d 6) 5:1.41 (3H, d, J = 6.3 Hz), 1.85-1.92 (1H, m), 1.50-

1.75 (1H, m), 4.02-4.09 (3H, m), 4.28-4.34 (1H, m), 4.53 (2H, d, J = 

5.7 Hz), 4.64 (1H, dd, J = 3.9 Hz, 12.6 Hz), 5.45 (1H, dd, J = 3.6 Hz 

, 9.3 Hz), 7.06 (1H, ddd, J = 2.7 Hz, 8.4 Hz, 8.4 Hz), 7.20-7.28 (1H, 

m), 7.35-7.42 (1H, m), 8.43 (1H, s), 10.37 (1H, t, J = 6.0 Hz), 12.3 

7 (1H, brs). 

[0139] 6^^LI 1 



WO 2012/018065 109 PCT/JP2011/067832 



WO 2012/018065 110 PCT/JP2011/067832 

!t#©S6SS 
[1*^111] : 

(H B) 

it (X 2 ) : 

Dfbi] 

R1d 

(X2 ) 

(3^ R1dtis TK^ /\P^X 

*iss E tiTl^T i cfc 

E tiTl^Tt <£ UllllI 

:PJU^U;t^X S/cti-OS i (R 1 e) 

Rle&, M&S^E-eM&SftT^Tt,JaMS 

M^JU^k M&S^E^M&SftT^TfcJa^fSlBBiSgs S^S 

^E-eM^tiWCt cUm^litSs M^S?¥E-eM^3tiT^ 

Tt ct E -eg^nxt 

<fc i4f SiSM^u^u'efe y, 

R2d&, TKS^ M&g^E^M&SftT^TfcJaMSSSWl/^fJk 

M&g^E^M&^ftT^Tfc Ja^^SHSSSWl/^fJk £/c&M^ 

g?¥ E tiT l^T i <£ l4f y, 

R3dti, TKS^ M&g^E-eM&sti-c^Tt 
-N (R3e) 2% jfcii-0R3e-efey, 

R 3 e N ^ ft^ft&tz: L TM^S?¥ E T?M&£ tiT l vT =fc <£ iMSM 

^JU^Jk (R3e) 2K£^-C\ itNJI?^2o(DR3e 
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it^Sf^E : i/T J N L KP^r">\ 

, T5J, -KP, s\n?;i&m7)\s*)\s, 

F -e®^^ tiTl^T t cfc 

s M^S^F-eM^tiWTtcU^f^litg^ g&gSf F-eitgl 

3 tiTl^Ti ct ®^S?¥ F -e®^^ ti 

Tl^T i ct l4f X ®^S?¥ F vm&Z tiT IN 

Tt ct ®^s?¥ F -em&znx^xt, j; 
®^S?¥ F -e®^^ tiT l^T t cfc 

M7J^Jb7$;, g&S^F^g&SftT^Tt, Ja^fSlBSHS 

M^v'U^r-v'UT7 $ A g&S^F-eg&StlT^Tt, <U^SlJl:*^> 

s it&SSfF-?§&;* tiT^Tfc it&SSf F-eg 

glstiT^Tfc g&S^F-eg&stiT^T 
t cfc )\/'fi~)[/s ®^SS¥ F tiTlNT t cfc lNjj*c^SS 

7 $ y ^;u^-;k g&S^F-eg&stiT^Tt <U4fHJl:p$ y 

^JU^'-Jk i\uf J ffiilR^U^rJU^^rX 1&WL7 

T)ls*)lss MBTJl'^Jl'tl 

jutff-jk \fklflkT^*>13)\stf—)\s, i£S7Jl/^M + s>AJb 

/if-ju:p$A <£SR7;i/^r;i/7$ys M^u^u^ki^u;7^y 

s i&WL7)\s*)\s7$ y *;i/^;k <£SR7;i/^r;i/x;i/dx-;k fccfctf 

M^U^JUXJU/IN-JU:^ y ; 

M^SS¥F : /\P>fX t h'P+i', ^JU^^rX 7$ys 

-hp, MT^u^k /NP^y<£SR7;i/^r;k 

s fc^t/T7^ yjsiis) 
S (V2) : 

[-fb2] 

o 

R4dO'^s||^F 

o 

( V2 ) 

,R5d 



n?iia 3mm&w ?%x^xnmmx 3 
rn v?ixy W) 

(ZA) UA) 

iwn 
•• (Z A) £¥1 

(LA) ^ \^^^X?:#^mG0-3r¥1^¥^q>?:l+?Q^a 
(<2:^a»miMI^2|n| V¥1^2I^ v4^) 

(ex) 

[eq>] 

: (ex) 
(<2: <$ X mm IMJ 3 21 H|¥1 3 jgg^M 

21 #<5# Vi^air^ 
irzranfijii*o T 9= 20xn^mx 3 jggiftMtf-y¥ vir^irz 

T9= 103jgg^M vg£SSi!£lMT9=x 
o3jgg^M ̂ g^rn^oT9= 103-e 

g^M vir^irzMMT^;io;L^£^Ma3$g^M v¥1eSy 
Vi^aegy- 2os-o-tf-y? v<^^ir^irz 

v<^a\/ vlji>£ v¥lpSy 
v ri <#xif*ifzmtmmMM r^x^ xv$%tmx 3 -eg^ 

M¥i^£ vir^irz»iiiji^r^xox^£^Ma3$g^M -
ir^irzmh^Tix^xvzffimx3&%%tm v¥ip^y W) 

Z£8/.90/n0ZdfAL3d SI- U S908I0/ZI0Z OAV 
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T INT t, J; £ tc & E tiT IN 

tt J;iN^^^^>iu^>iu-e^ys &P>OHC 

E HI HIS "£'$>•?>) 

-QWo 3 ft £ lb£^ i; fc & ̂  

[Ii5f<II2] J^TCQH : 

(HC) 

it (X 3 ) : 

[<fb5] 

R1d O 

(i^f^U ^pE^ki^ pf 1 t. IR]1S!I "£'$)•?>) 

S (V3) : 

[-fb6] 

H2N R6d 

( V3) 

(5^ R6dti, 

ftbtflZ 

S^SS¥ E 1 tmMBV&Z) 
?'mfr$tlZit,S®£tcte'£(DJkZKJfc$-£r£l (X 4 ) : 
[<fb7] 

R1d O 
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it (Y 1 ) 

&it (Y 2 ) : 

[-fb8] 

(itcK 

3 ft £ lb£^ i; fc & ̂  

[1*^113] WT0I1 : 

(11D) 

it (X 4 ) : 

[<fb9] 

R1d O 

(it^K 1 Stc&2 «^|W|E#"efe-g)) 

(R) -3-7$J-y$ 

y- 1 /cti (s) — 2 — T7$y-7°PA>- 1 -;t—ji/£ 

(X 5 ) S/c&it (X 5' ) : 



(ZA) 

O HO 

(£A) £ 

iimm w) 
(ex) 

oPSy 
p^ao. 

IZMI 
: (ex) ^ 

(0^1) 

: STGOilCl 

"m^Mcomco i n-i % w&iy <% u £ 
(?«a«Ii? LMi^»I **£) 

( u) 

O HO 

OMi^lI] 

[Liq>] 

(2A) (LA) £ 

( .SX ) ( SX ) 

oPEy Opjd 

[0Lq>] 

Z£8/.90/n0ZdfA13d S908I0/Z10Z OAV 
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Dfbi3] 

H2N R6d 

( V3) 

R6d^, 1*^112 tmmm-zfoz) 

) : 

[<fbi4] 

R1d O 

(it^s 6lt>f<Iit 1 S tc (i 2 t. fp]ISIS ~C•§) 

[I#5f<II5] J-MTCQIfl : 

(XfSD) 

i£ (X 4 ) : 

Dfbi5] 

R1d O 

^pE^tiN ait^ijt 1 S tc2 t. [R]ISIST•!>) 

(R) -3-:p$y-y^>-1 

(s) -2-7$ J-7°p/^>- 1 

-ttTit (X 5) |;7c&5£ (X 5' ) : 



x) (9x) 
izva-WM? iami %*i*a v4^) 

( 9A ) 

zm x^ 

18M1 
: (9 A) £ 

Lli^ll V¥1^2I# v4^) 

(.SX ) ( SX ) 

•• ( ,SX) (SX) ¥ 
(3SI) 

: ^X0±K1 [9ll^»f] 

°m^m 

01*21 Pii^»i "Q&zmTvmzwcDi?i^ ?c^qj-?u 
Lll^»I v¥1^2§^ K4^) 

( .SX ) ( SX ) 

ZC8/.90/Il0Zdf/X3d zu £90810/£T0£ OAV 
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6' ) : 

Cft19] 

i§-p5"^"fc£% pit^^M 1 t. \p\Mm~C'&%>) 

H^3Sfc(i5 

[!*^II7] (I1B) (IIC) tegMLTfttz? Z.£*&&£T&. I* 

^114, 5 > %tctt6(D^fW3HZmm(DM&J5)£o 

[1*^118] £TF©H£ : 

(IfIB' ) 

S (X2) : 

[it20] 

R1d 

(X2) 

Zit&mt, 5fc (V2) : 

Lit 21] 

o 
ii p5d 

R4dO-^Y 
O 

(V2) 
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pit^iH 1 t. IRJ^S 1ST'<£>?>) 

£<£t/it (V 2' ) : 

C<b22] 

NH4+ Xd" ( V2') 

(5£CK xd-&N 7y=E-7^t}^-^y(Dti7y^-7-^y-^^} 

z) 
it (X4' ) : 

[<b23] 

R1d O 

it (Y 1 ) 

ttit (Y 2) : 

[<fb24] 

(it^ RXW^ 1 

5 tl £ <b^tl £ fc & * 0 ik(D 

[!*^II9] £TF0IfI : 

die ) 
it (X 4 ' ) : 
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Lit25] 

-zmtsn&iksvnt, s (V3' ) : 
[<ft26] 

R6d |_d ( V3') 

(i£cK R6d(is 

Jt (X4) : 

[<ft27] 

R1d O 

(3^ &§E-^-&s SmMtW 1 ^ fcte 2 

1*^118 IEi60$i^;£o 

[1*^1110] £TF©H£ : 

(1*1 D) 

it (X 4 ) : 
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[<ft28] 

R1d O 

&§E-^tes 1*^111 £ fete 2 

(R) -3-7$; i-t-)is%fc 
it (S) -2-7$y-7°a;<y- *\ (X5 

) (X 5' ) : 

Ut29l 

(act^N ^-PE"^^ pf 1 t. 

"C^to £ ft £ ̂ k-a^ S tc =t CO ik £ m Z> II £ # t,\ 1*^119 IBic© 

[11^1111] JUTOX®: 

(X^E) 

it (X 5 ) Sfcteit (X 5' ) : 

[fc30] 



: (LA) £ 
LMi^lI v¥1^3§-gr v4d^) 

( IX) 
o 

opsa 

Pta 

[££q>] 

: (LX) VZG^q^i^q^a (SX) ^ [2Lli^»I] 
°m^m 

0S9IO LMl^lI 

(<2: <2 a a® IMP Lli^ll V¥1^2I^ v4d£) 

(,9X) ( 9X ) 

: ( i 9 

X) ( 9 X) 

(<2r<$aa^lMI^ L li^»I v4^) 

( 9A ) 

zm xy 
[L£q>] 

: (9 A) £ 

(<2<#XWMM? iimm v4^) 

Z£8/.90/n0£dfAL3d zzv S908I0/Z10Z OAV 
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[<ffc34] 

Pd(X ^OPd 

R3d 
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