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tC^ L T IN S^ ̂"T S 0^0 - o tl^L 

TA 1 1 $ 

CUNJ 

Dfbi5] 

Rx1 

Rx4 
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±IS3^C&INT, 7x"JUS 
, tf'J i/~JUM£fc tt k? 'J < V - ;us tfWlft 3 tl, 
X" ( n = 2 ~ 4 ) 7^Mlij^(D<h$R t\ X" (n = 2~4) 

Rx1fc<fctf Rx5tt^ft^tl&:$:LTA 1 ig¥fr£gtftl£g"e&£ 

[0031] it (I) R 

R1^ 7.KliJl^-e&3o 

R2^7x-;ugN tf'J v-jug^t/t^J < 

fcT^/P [4, 3-c] JrJ'jymizffi-SLZ^Zm 
mj%?izm}gTz%mm±(DjM?(D=-Dtf?tim&ALLrA 1 
ti£®$S£*lU <fe©^BS±©/l?tt3i55:LTB 1 
S^^LT =fc<U\, 

R2 &N $?£ L < 7 X -;us, 3 - t:° •; ->*-;ugN 4 -t°'J V ~;ug£ 
<£^5 -tf'J b°^V"P 

[4, 3-c] uym^rnsLx\J^m.mw^um^t^^n±oWs 

R2fc^ 7XZJH, 3 - t°') V-)\s^&&X}4 - tf'J V 
t°^/p [4, 3-c] * 

ft&ftLTA3$fr£>gtf*l£M&g£;t U it(D^mm±(DW^m^iLl 
T B 3 lTt<J:i\ 

R3(iN TK^JIf ~? i£/cfc£7 yMWs^Z'ifc&o 

R4fcfcN TKI^J^"?"C1S>'5O 

R5ti, x K 7 b KP tf^— JUSS7c 
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h7t KP77—Jl/S"e&£>0 

R5tis 4-^^-tzA-;uas 1, 46 ->f 

;uSs 3, 4, 5, 6-^ KP-2 H-3-t°^-;US, 3, 4, 5 

, 6—-^K^tlKP — 2H — 4 — tf ̂  ~ JUS S/cti3—7^ K^tl KP77-

JUg-efe^U 3, 4, 5, 6-7^ K^t KP-2 H-4-

t0;7—JUS S fcti 3—-^K^LKPT? 

R6fc£N 

A 1 S¥ti% /\P^>J^^s 1 ~3 LTt J:INC 1 -

6 1 - 6 :PJUP^>gfrP>ft£o 

B 1 /\P^>J^^s ^>771, 1 ~3 j®0/\P^>Jl^£W LTtJ: 

INC 1 - 6 7)\s*)\s&, C1 - 67^P^i/C1 -67Jb^JH, 1~3j® 

®/\P^>J!^£W LTt Ja^C 1 - 6 ^JUP^Sfc^t/T1 K^ t KP tf 

=j — ) U S t)s b & •?> o 

A2$&N 1 ~2j®0 7>>m^^;&WLT:fcJ:lNp<51>'US, x 

;>< K^S&J^X K^S^^-So 

B2^t *>7SSs 1 ~3i©7 VISUM?*:# 

x^JUg, ;>< K^^^US, 1 ~3 j®07 yHJl^ 

<U^ K^P^SN -f V7°P t0;u^^^SfcNJ:t/3, 

4, 5, 6 — T~ K ^ tl KP — 2 H — 4 — )I/S1)S 

A3%m, K^>Sfr£>&£0 

B3mi& * K^Sfc^O^ V*iy*3-)\s^frbt£Z>o 

[0032] rns^WtcfF#^tLi)^j tte, 
ty£tk*Mj&-znz*,<D-z3bn&mz.mfe-zn?, mm 
WM. GW&i&s JW.Um 
if mi btiz>0 

[0033] £§5*6# 

^pgy, Mfc-ztitctkizts^z, mt 
itatya 1 ft?$?£ L < 
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ynittizttLTmzs ttio. i~^5 

WiiftTizttLTMimo. 5~^2^-es>yN 

itGWll ft?lZttLTM&, MO. 5, £tc&m2ft?-e$>Zo 

[0034] LTtis ^bzK^i&8L filltilL 

mm, 'j >&&§&&&zti, 

Wks =i/\^I£i^ 7VJUI£i^ vb-r>II±^, ;TCI£i^ ^x>i|±^N fL 

I£±^ ;>< ^ >7ju*>i£i^ p-h;ux>x 

£>ti£0 

[0035] mWti&&i&<Dtkt£L^W£LT&s 

'jfzii^N A±^N 'J ±&&M 
i*s yjU^-'yAiks ~7y=£-^ #$|J&gJ&©$?£ L 

y-jUT7^ >J^N 

N, N' £>tl£0 

[0036] y^©SfS LlM^ LT^ 

$ £'ifmibtis J^SttT7$ y LIM?|J£ LTtis m 

T)\s*r — >ik, l)Z?>iks 

[0037] [-jMi^^;£] 

&LTlZBmt2>l5mz&Vmi£t2>Z.£tf-C$Zo IS 

U d tl £ tl£ t, <Zm* 

[0038] *%mm(i) ^ "FBB^^A, B, cfc^tfDicj^jisiirr 
Z>Z.£1fl*1*Z>o 

[0039] <^^A> 
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Dfbi6] 

X8A-1 

1) \ 

R4 2) „ ,NH2 
K R5-N 

P\ 
NH R6 

H 
a-2 

IigA-4 

y0 R6 
0= 
X2 

]| N 
•^1 r^N' 

f R5 
R4 

R3 a& 

OH R6 
0= 
X2 Nv II N 
"^1 /^-N' 

R5 

R4 

R3 aA 

Xf^A-3 

P1-NH2 

a-5 

a-7 

[s^, R1, R3, R\ R5, pui 

2, 4-y* HS©«I1S^EP*L, X\ X2(i/\ 

• ] 

[0040] Jim A - 1 

U, ifca - 1 -?g|£ti^b£-^ (lb£^ a - 1 

tmtZ£1ffoZ>o JUTimio ) £DMF-DMA£0!^J^©^ UK 

^ mWa^2t KJfctS d «>: T? fcf^ L, 4b^l a -

tc&HHfiTT?t> fx 9 CI £ tf-C $ £o 

it a — 1 te, (#!Jx.ti, Reuman, Michael^ 

TJournalof Medicinal C h em i s t r yj , 19 

9 5^ 38#, p. 253 1 —2540, We n t I a n d M 

ark P£>l~Journalof Medicinal Chemist 

r y J , 19 9 3^ 36#, p. 1580-1596 GO §B*6& if) Kig U 

[0041] , 2, 3, 4, 5, 6, 1 0, 1 

1 ru?z 
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it&wa - 2a. s/c, 

yiZ^^Ls t^y£tcl£is7 S fcOMit7kMi~ K 'J 

ZZtVttcs fc^la - 2ttifisBSifisft£f(Pifis£: LTM^ZZ 

tbVZZo 

[0042] ^LT^ a-UDMF-DMA (Pift^JgCfc 

IZJS^rte, DMF-DMA^iiMi LT5-2 Ofef 

^< t: K^isymm\* a - 2 

Jk x^y—;u, n— -J*? J— Jk t-7"$y—M THF% 1, 4-S/f 

*+ty> J; fcFiglciii* j —juv&Z 

o 

[0043] ®r^% UIJ^I^'M-N ~$~ •§> "?" ©"fttlJxJ/SU"-•& §i£;H^£ 

^#la - UDMF - DM A<D&?i'frlzlfalZt$^T&. U 

mzte* o°cT?&kK J^J frigid*^ 
STfel)„ $nl< t: K^VyIfjSifc a — 2 ^01^7'/-Jl/i^Mfi£JgJ>5UC33lNT 

^ SfiStctt, is~a®i;isi T?&kK j^ysfig 
iztel 0°C~ }§® 0 Xfoh* 

[0044] J5^0tP^ ai^H^ ^©ffeJ5J&Kffl^£SS2i£& 

fc£-#la - 1 t DM F -DMA0i^a:fe^TH Jf 

jgKtt, ±§E;UJt^T0. 5 ~ 2 4 U, J; U Sfjg 

tCtt, 1-3 BlP^-efe£0 l<bh"7»>*>!%£<* a - 2 t (D fcf^ V-Jl/BBM 

J5CJXJ/£A£<-35~C ti., §i£;?l^JPA. feints -tpE/m^£<-~C 0. 5 ~ 2 4 

s <fc y SfiSJCtt, 1 ~ 8 ftffiVftZo 

[0045] Jim A - 2 

*T.m*s Ik&fefcTs it-Sty!) 
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a-4 
[0046] 

y—Jk x^y—ju, n— 7"^y — Jk t-y'^y — Jk THFN 1, 4-

V ̂ +it > > TR S /C & e: ti £ ©$!£•$£$£ tf^ if £ ti § 0 

[0047] i*g&N ai^n^ 

, mz.tf*.m<ki-\*l)Vi±s TKSHt'J^A, 7kM.itt) 'J ^ AN 

A, K 'J £ A, ^II^'J^A, j^ItTKHf" K 'J ^7 A, ^II^'J^A, 

j^it-tz^A, M^A^ S 7 * 3Mk>'J Jl/* K (TMSOL i) 

mfbtlZo M£&. a-3tC^tLT 1 ~ 1 d ttf-CZ 

*2) o 

[0048] mn, a^n*^ mmtzmts 

lJ, J; y^gi:^;a~5 0Xm$>zo 

[0049] mfts 
ft-mzte, UM^tWTitc^ ±IE;^^T 1 ~4 8 0ir^-e 

fey, 2~i 2nri"Cife5o 

[0050] X*£ A - 3 

*X*itt, LT^tl a — 4 <h T7 $ a - 5 £ £ jgjfc 

£t!:£C ch^b^a-6 II, 7JU=f>^ 

©TsSftfX©t;lT S tc ti IBITT btivZt if-? $ 30 

[0051] ^Iili, JltTOc&^-t£§^iJ1 , 2, 4, 5fj:t'lZBdm^tifclR 

% ## £ L T "C $ £ <, 

[0052] 

if, DCC, E DC, PYBOP, C D I 

SKi, fc^fela-4t:^LT 1 frigid 
te 1 ~2^^;u^M"efe£o 

[0053] LT&, t COVS U, 
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FN vouut^y, DMFbnz>0 

[0054] ^fe]a-4t:j^LT 1 ~ 1 

[0055] JxJ^A/miJ^®r^% ~$~ •§> ©"fttlJxJ/SU"-•& §i£;fl^£ 

[0056] m%s imt&mts ^©ffej5j&icffl^£ss2i£& 
iftcj; Ufi^50 SfiSlCtt, Jb£-#i a - 4 ±§E^Jttc 

T 1 ~ 4 8 0m J; y ftmz 1 ~ 3 0tP^H}§ L K, T7 $ ymmWa-

5_£2JD^ ±§E;UJt^T 1 ~4 80m J;ySfiSlCtt8~1 50tP^J^3t±-

*2) o 

[0057] Ifg A - 4 

lb^a-6^^^IlbL Jb^#la-7 £# 

£H£-c£>£o IE 

HfrF-ctfr-? d£tf"e$£0 

[0058] mwmzirimt^m^v, 2, 4, 5^^^iEi6^ti/cs 
JxMMJJ %&¥? £ #^ tc L T tT 9 CI £: fr T~ $ £ <> 

[0059] ^LT^ 

fr^ J5J^£PlSL^t©T-fetU£\ f#tc*&itiNfr\ frigid^ TH 

FN DMFN DMSO£fc&dft£©M^§&tfPtf£*i£o 

[0060] imt&mmiz^vmtevs ^ 
m*-\£jm.\ki- K'J^A, KTBN LDAN LHMDS 

N frMiti- K 'J 0 A, zK^b^j 'J ^ AHcoi^gHfr^f £>ti£fr\ Sf S L < 

&7KgHbf- h 'J ^7A, KTB, &£WiN 7kMit± K 'J "JAfffclio ±^S 

^ fe^feia-6t:^LT 1 

1 ~ 3 J U^M "£:'$)•?> o 

[0061] ®r^% tiifilJiC'N-N ~$~•§>•?"©"fttiJxJ/SU"-•&§i£;H^£ 
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brmzte, -7 8°c(JSJ^SOM) 
T&VS <£ yfriSictt- 2 o°c~^^-efe£0 

[0062] Kmmm&s m^s mmtzmts ^©ffej5j&icffl^£ss2i£& 
Sfjgictt, ±§E;UJt^T 1 ~4 80m J: <J frigid* 1 

~5 0ir^-efe£o 
[0063] <m&J5}£B> 

[iS4^ R\ R2N R3S R\ R*\ R<\ p 

X\ X3tiN Apyvif^to MliN -BF3-K+, -B (OH) 2, it 

Dfb18] 

tl'SSs — S n ( n — B u ) 3, —ZnBr, —ZnCI & if 

£o ] 

[0064] Ifg B - 1 

*Ii(i, a - 7 £Jb^#l b - 1 v 7°'J 

[<bi7] 

b-2 
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y?KlfolZ£y , ih-sw b - 4 f £ I jg'T? & £ „ 

[0065] 1 , 2, 3&£K§E*63*ifcJ5J&;£ 

^ Jx#iS^£ #^ tc L T tT 9 Cl £: fr T~ $ £ <> 

4b^l a - 7 a. A ># £ J: y ?# £ c: £ *e $ £ o 

9 c: ttfTtzZo 

[0066] LTfciu ai^n^^fe-sgjt^f-st.o'efeys 

fro, 

-J\sb L< l£JifS-JUg<DTJl'=l-Jl'%mM, THF, DMEN MTBE 

% 1, 4-v^^y, ̂ 0 fjn-TM ^'xfju-rji' 

, yW7°P fcfjl/l—7^k ^'7"fJH-TJk V*/9 U^y^-)\yJL — ̂ )\y 

Iffil-rJL'Mt KJUXX b 

DMF, NMPi©7$^;m ^7°^X 

£*u friStc 
^ DMF, NMPf07$KMiS)§^tt1, 

4-y^^r-9->#©x—7KS/ctidti^0;Fb^;#^"efey^ J; 

y ft-mz & D M F N N M P £ tc & 1 , 4 - V^r+t > t TK.(DM^MV$>^ 

o 

[0067] j&gtts ai^n^ 

m^TKSHb'J^A, TKSHb^ h'J ^A, 7kM.itt> 'J ^ AN j^i£ u ^A 

, K 'J 0 A, ^II^'J^A, ^IlTKm^K'J^A, ^IlTKm^'J^A 

% 'J yM=Jj 'J o A n ^IliZ'v'i'A, 7 y^blzS/^ AN 7'Wbi'J 

7A|fflI8Sg, -f $ y V-)W tf'J V ys TEA, D I P E A#©#«l 

J^gfrW£>tl£fr\ frSL<&TEAN j^It-tz^A^-efe£o s/c, 7 

'MbzKfiia 'J 

[0068] ±§E^&SM&£ LT^ai^ii^ ^ffl-r-s^^ificj;y^y, s 

/cJ^£PlSL&i^y lcfciNTf#^^^^ti^iNfr\ frigicttP d (pp 

h 3) 4, Pd C I 2 (PPh3) 2% 7 A (II) T7 iz "T" V/V 'J 7 x 
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-MX7 0, A (II) 7-\LT—\*/2.-*J*/<?U^**/)\,-fo 

X7-ry-2' , 4' , 6' - h 'M 7 7°P tfJU tf 7 x ~ Jk ( 

I I) 7-tz^-h/tfX [2- (^'7X-M77 -T 7) 7i-Jb] x—T1 

Jk i^b/^^A (I I), P d 2 (d b a) 3/ MJ - t - y^k^X 7 

< X P d 2 (d b a) 3 N Pd (t - B u3P) 2, [ (t-Bu) 2P (OH 

) ] 2 P d C I 2N 1, 1' (^'7i-M^7<y) 7iPlz>^^ 

• (ID i50 s/c, 

y, (i) ^ifb'Jf^A4^ciU®$0 

[P]±s.Xf R (D3Sls^ £ &Sf H £^ A £ d £ if fo Z> o 
[0069] JxJ^A/miJ^®r^% ©"fttlJxJ/SU"-•& §i£;Hl<- c£ O ~C Jl; 

&y^ SfiSictt, (JSJ^S*©!^) -e^y, j;y 

SfiSlCtt, 6 0-1 5 0m5o ttcs 

£ d £ iz J; y d £ 

§o 

[0070] ®r^% ttifilliC/N-N •?"©"fttiJxJ/SU"-•&I^^IN 

KcfcoT^&y, SfiSlCtt, ±§E;UJt^T 1 -4 80|r^-e 

s>y, cfcysfisictt, i~60#^-efe£o 

[0071] ib&w b - 1 jb^l a - 7 fcfrt LT> 1 ~ 5 

T?$£0 1 ~3^^;u^M"efe£0 

[0072] fc^a - 7 tCfrtLT. 1 ~1 Ofe^iSl^:^^ 

$£<> frigid*2~5^^;u^M"efe£0 

[0073] it-SMa-llZttLT. 0. 0 5~HS«f| 

frigid* o. 05-0. 1 

[0074] Ifg B-2 

*Ii(i, a - 7 £ ex (tf^P^K) *>MfP >%:££<Dm®&m 

mmzm^tcti*7°'j j;y, b-2^®&+zj:m-c$>z 
o 

[0075] ^Iili, JltTOdi|ii£-t£i^iJ 1 , 3, 4, 5, 6&£HC§Ei63tl 
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LTtT9 CI £tii~£x*Z>0 

its®1 a - 7 a. A ># £ J: y ?# £ CI £ *e $ £ o 

IE 77;u=f>^0^Stt^X®m)tTS/cti|ISimT"e:fctT 
9 c: £tf~£x*z>0 

[0076] ^LT^ ftZ $> zm&feMt 2>*> <&-?$> V, 

fr^ j5jfc£PML&^=&©-e&*u£ THF 

% DMEN MTBEN 1, 4-iy^^-vy, */<7 P^>^JUp< 

% i/ifJU-Tik yW7°P tf;ux —i;7°f;H-fJk 

• h;ux>% 

DMF, NMPi©7$^;m 

DMF, NMPi07$h'^MS)S^DME, 1, 

4 -y* ̂  >^0x-^;u^;#^N g fetez ft£®;Fb£-;#££"efe y N J; y 

frigate DMFN NMP£fc&1, dft£©51£-

&UT*fo&0 

[0077] ai^n^ 

MXWMttj 'J 0 A, TKII-fb 'J A, TKII-fb^- K 'J ^ AN TKII-fb^ 'J ^ A 

, j^It'J^A, ^II^K'J^A, ^II^'J^A, j^ItTKSl^h'J^A, ^ 

IlTKm^'J^A, j^I£-tz^A, 7 y<fb-tz:>^ A, 7 v fb*J 'J 0 A#©M! 

iHSN -f $ yy-Jk fcf'J *>* X TEA, D I P E A#©#$|l&gtfPtf e> 

ft£fr\ $?£ L < tem&t} 'J 7A|-eJ>§o 

[0078] ±BaM&&MMM£Lri±m%Mfts 1£HTZmm&£:lzJ:Vm&Vs s 

/cS^PlSL&l^y tC£lNTf#M£3tlftlNfr\ friglcttP d (PP 

h 3) 4% /^S/^A (II) T7iZ7z— h/K 'J 7 x zjkj\7,7 -f X i^V 

*5 A (I I) T'-tz^- K/2 -*>**>? P^^>Jk1"NX7 -f 7 - 2' , 4' , 

6' - K 'J -f V7°P t0;u^7x-;k i^b/^^A (I l)N Pd2 (d b 

a) 3/ h 'J — t — 7*fJktN7,7 -f >N Pd2 (dba) 3% Pd (t—Bu3 

P) 2, 1, 1' -£*X (^'7I-M7 7 -T J) 7xPt>$/^PP^7i/ 
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( I I) mtfmibtlZo <fcy frigid* 1, 1' -IfX 

X7-T7) (II) fr^lf £>tl£0 

[0079] JxJ/CA/miJ^ I*. ifi^N tiifilliC/N-. ©"fttlJxJ/CAl"-•& §i£;Hl<- ~Z> TJI; 

&y. frigid*. o°c~;m©iiS^ (JSJ^S*©!^) -e&y. <fcy 
frigid*. 6 0-1 5 0m5o Sfc. 
^ c £ ic <£ y W®fp]±s.t/J5J^0l^a)®ls^icgfr^^^^x£ c 
S)§o 

[0080] J5Jfc0^l*. ifi3t tJHfgJim. fe&s ^©ffeJSJfclCffl^ *>!£££. JSJfoSJt 
iCcfcoT^y, frigid*. WM^lNTLtc'fe, ±§B^JticT 1 ~4 80ir^-e 
fey. *:yfrigid*. i~60#^-efe£o 

[0081] ex (b°±P^S) S>'/-KP>1*. ^#la — 7 iCfrtbT. 1~5^^;U^ 
frigid*. 1 ~3^^;u^M"efe£0 

[0082] ±=R^Sl*. a - 7 icfrt LT. 1 ~1 Ofe^iSl^:^^ 

$£<> frigid*2~5^^;u^M"efe£0 

[0083] ±IEil##SM^l^ 4b^la-7lCfrtLT. 0. 0 5~HS«f| 

frigid*o. 05-0. 1 

[0084] Ifg B - 3 

*I*Ml*. 4b^l b - 3 £Jb^#l b-2 «> 7°'J 

>yj5j^icj;y. it&wb-4tz>am--C£. 

[0085] *I*Ml*. IfMB-1 y^9 UtTOd* 

^i£1"£^»J4, 6, 2 5&£lC§E*6;*ftfcJ5J&£#, J5^»fF. *ilt 

LTtT9 CI i;frT,$'g)o 

[0086] Jim B - 4 

*I*Ml*. b - 4 (DUitS P 1 £P££"t £ d <>r IC ofc y fb^tl ( I ) £ 

^I1S©S^I11*. % < (D&ftMD&ms mi*'. T. Gr 

e e n e £>. FProtect i ve Groups in Organi 

c Synthesis] (John Wiley&sons. Inc., 

-=L-B-<PS 1999^) (J^T^#^»I 
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3tiTiN£o T7$ y ISilScDffilltcJ; ys&yN ftizWL 

2, 4--is/ 

ftT-ej»ii£*T9 z.tt< ai3fei)o 
[0087] ^IISP1#, 2, 4-y* 

fr-Ds K\fc* 

PIS L&^t,©'e&*u£<U\ Jk x 

^;-Jl/4i;07il/P-il/« THFN DMEN MTBEN i/Ou^y 

JH~7~Jk 'yifJH-•xJk yV V 7°P tfJUx —-^Jk V~f^~ 

JUX—^jk p^yf;n-fJbf©I-TJI/ME 5/^PP^^ 

>N ^pp/1"N;UA^®/\p>f>'fb^^7Km^;#^ MISd*i£©M£-

£*i£0 s/c, 

[0088] lltlTli, K'J7;U^PMI (TFA) N j&m> 

Z>Zt1f &&Z>0 SfS L< ttT F A-efe^o fflt^hl^b-4tCfrtbT 1 ~ 

[0089] ®r^% "?" ©"fttlJxJ/SU"-•& §i£;Hl<- c£ O ~C Jl; 

&y^ SfiSictt, o°c~;m©MS^ -e^y, <fcy 
SfiSlCtt, 4 0°C~6 0oC-efe-g)o 

[0090] JSJfoSJt 
iCctoT^y, ft-mzte, nn^iNTLtcfe, ±IE;^^TO. 5-240# 
m-?fo y, <fc y rate&N 1-12 01^-efe^0 

[0091] <^3t^C> 



I—I I—I I—I I—I 
<s> <s> <s> <s> 
<s> <s> <s> <s> 
CO CO CO CO 
CD CT1 4^ CO 
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BOP : ^>V'hlJ7V-^- 1 — •< K 'J X (^p< T7 $ 7 ) 

/1-NX/lN-^A^^Ht7>'U^P/lNX7x- K 

B u : yj-)l> 

CAN : -tz 'J 0^yyE-0^±^ K b— K 

CD I : 1, 1' --h)Vts-)WJ< $yv-;u 

DAST : SsJl^JlsT^ J ZJls? 7- KIJ7>»U^IJ K 

D B U : 1 , 8-y>Hfe^>^P [5. 4. 0]^>^£-7-X> 

DCC : 1, 3 -V^O $ K 

DCM:VOUU/^y 

D D Q : 2 , 3-$/?PP-5, 6 -^:>T77 - 1 , 4-s<ysJ*jy 

DEAD: i;ifJb7V%y^M^i/7- K 
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D I BAL — H : V 4 V7"f AL K 'J K 

D I PEA : N, 

DMAP : 4- (V * )\/~7 J ) 

DME : 1, 2-V/V *cisJL$>y 

DMF : N, N - ̂^JU/I^UA;7 $ K 

DM F-DMA : N, N — V * ̂ )\yi^)\yb,T $ VV * TJUTiz $-JU 

DM SO : V K 

DTT : h-JU 

EDC: l-X^JU-3- (37 7°P t°;U) JjJUtf'Z/'f < K 

iUMik 

EGTA : yiJp-JH-T^7$>0fti 

H A T U : 0 — (7 — 7f^>V' K 'J TsJ-)\y~ 1 -^JU) -N, N, N' 

, N' -71 K^P<51>'U^P-^A^^rHt7>'U^P/lNX7x-K 

H B T U : 0-^>V K <J 7V~)\y~ N, N, N' , N' 

p -O^^^y-y^UTisxyjL— h 

H 0 B T : 1 - t K n^-is^y V h 'J T sJ—)l> 

I PA : -f 7 7°P tfJU^JUP— )\y 

K H M D S : t 'J 0 A tf X ( h 'J / 'J )l>) T $ K 

K T B : tl 'J 0 A tert-^h^h' 

LAH : iJf^A 7il/$tAt: K'J K 

L HMDS : 'J TO A t'7, ( h 'J P< 'J Jl>) K 

mCPBA:3-0PPlSIfK 

m - : / *? 

MTBE : t — y' T)[// T)[/JL — T)\y 

n - : y JUVJU 

N a B H (0 A c ) 3 : i~ h <J 0 A h <J Tiz K ^Pi//fP L K <J K 
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NaHMDS : ex ( h 'J 'J )\s) 7 $ K 

N B S : $ K 

NCS : < K 
N I S : N - 3 - KX ̂  W $ K 

NMP : N -p^JU-2 - e°P 'J VJ > 

o - : ^)l> K 

p - : ^ 7 

Pd (t - Bu3P) 2 : (K'J-t -7>,'U*X7'f >) 

P d 2 ( d b a ) 3 : K'J X {V^<yV >J T'yTiz K >) 

Pd (d p p f ) C I 2 • DCMigfr : 1 , T -ex (Ny'7i-Jkt\7,7 -f 

7) 7xP-tz>y^PP/^y^7A ( I I) • DCMigfr 

P d (P P h 3) 4 : ^ K^X ( K 'J7XZJ^X7^ >) *=?V^Jx (0 

) 

P d C I 2 (PPh3) 2 : ex ( K 'J 7 i-Jl/^X7 -f >) ( I I 

) y^P 'J K 

PYBOP : ^>7 K'J 1 K'J X ( e° 'J V J ) jfcX 

/1N-^7 P^X7x- K 

t — : 

T B A F : 7^ K ^ 7 T)\/7 y^E — 0 A 7 JU'J K 

TEA: K 'J JlTJ^y<y 

T f : h'j7MP P< ^ >X;U/1N-;U 

T F A : K 'J 7J^PiSI 

T F A A : te7X K U 7 M P Ml 

THF:rh7tKP77> 

T H p:TK^e KP e^> 
TMEDA : N, N, N' , N' K =7 * b T $ > 

TMS : K 'J P< IUU 

T r i s : K 'J Xe K P 3f*> * T)\s7 $ J * $ > 
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T s : i\=j KJUXVTJU/IN-JU 

1 H - N M R : 7°p K hJUp< K U — 

L C -M S : %LW<7U^? K ^7-f 777^^ hJUp< K U — 

Xant phos :4, 5 —tf'7. (Ny7 x -JU^\7v7 ^ 7) —9, 9 — 

T)\s*v-yTy 

Z : >»U 

[0146] J£T<DmMMRXfmitM*<D r^J tt®^1 0°Cfr^3 5°C£^"t 

o %ti!t:#IE lJ SM/'N—"tz > K 

[0147] 7°P hJU0Mt^>7 ^ K =? * ^ > tCtt 

& 8 ^-fu ( p p m) TIE® £ tU tl V 7° 'J y ?'fc$8lte^Jl'sy (Hz) TIE 

^^tlTlN'So — y (D J^T-0® U Tfe §o s : i/ y ̂  \y y K 

% d : K t : K'J 7°b ^ Ks q : K m : )\zTX\s V 

k b r s : 7 P — k b r d : 7"P— k 

[0148] 

Personal chemistry Emrys™ Li be rat 

0 r 

[0149] 'fb'n!t:^)CD7lD^^SlJtCtiN B i o t a g e}±S^P aral lex F I e xT 

M (^7A: DA ICE Ltt^CH I RAL PAK (Miii^tl) AD-H, 

1 A, IB, IC, DA ICELftlCH I RALCEL (fW) 0 

D — H, 0 J — H CD l\"<rtl75)\ t) "y A+f -Y X : 2cm0X25cm) 

tco £tc, DAICELtt^CH 

I R A L P A K (Mi^l) AD-H, IA, IB, IC, DAICEL 

ttlCH I RALCEL (Miii^tl) OD-H, OJ-H (fc^A+MX 

: 0. 4 6 c m 0 X 1 5 c mJ/cttO. 46cm0X25cm) CD 

3fc5£l. OOmL/^0^0|Tfc§o ( + /-) ^ 0* 

^OR-2 0 9 0MMcJt*£d^ Om^iiJy (Hg-Xe) ^>7\ 

1 5 OW) £ffllNT>|Jj£L/c0 

^P7 K^^7'r-^c^LT^ :> 'J tifJisti^A? p v K^^7-r-^lE 
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YAMAZENttl/^L/J^l/'^ (tl^A: YAM A 

ZEN Hi—Flash™ Column (Si I i cage I) , 

+M X ; S (1 6x60mm) N M (20x7 5 mm) , L (26X100 

mm)N 2L (2 6 X1 5 0mm) , 3L (46X1 30mm) (D 

) N titzte, m±is 'J P"7 h^77 -T — 'J tl?)\s 

^PSQ 6 0 B ™N l^P7h^77^-ffl 

^'J^^BW-3 0 0™ 7 3-^1/ (Miii^tl) C-2 0 0 (fl]ftfefc££ 

Ii) % tKttMe r c k Ltd. J a p a n is 'J tl *f J\s 6 0 (HH 

^i) (7 0~2 3 Ome s h) £tc, N H is t ?)\st ̂  AO 

• 7 <<YAMAZ E N*±§^^lWU7°b>:/ 

7° (^^A : Y AM A Z E N*±§^ Hi-Flash™ Column (A 

mino)N X ; S (1 6x60mm) , M (20X7 5 mm) , L ( 

2 6X1 00mm) , 2L (2 6 X1 5 0mm) , 3L (46X1 30mm 

) 0^-ftlfr) s FUJI SILISIA CHEMICAL 

LTD. NH SILICA GEL (2 0 0-3 5 Ome s h) 

l^/Co 

[0150] (±) ( + ) -N (-) 

(+) m, (-) 
[0151] rE — y — 

VX*JO\ y<—i/B> 1 2 (y\-^>ui/7-|i) 

tCo 

[0152] mmv 
[5- (2. 4\^*iss<yis)\s) 1 - (f h7bh'P 

- 2 H - L°^>-4 -sQ\s) -4. 5 -V L KP- 1 H - L°^V'P [4. 3 

-c] ^7 U >- 7 ->rJH <KP >I£0£-J5g 
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Dfb2i] 

Br 

O 

N 

1 => 
[0153] (1) x^JU 3- (4-7'D^-2-^aa7xzjb) -3-T|-^V7°a 

4-7,'P;E-2-^PP ̂ 1^11 (1 g) £ D C M (1 OmL) £!!K>S L tz 

0 CD I ( 9 6 0 m g ) 4 flpA^KT 4 L/c0 d 

©}§$£ rfcfc 1 j ttZo tiWA x 

fjRP?s-h (1. 1 g) £T7-tz h — h 'JJU (2 OmL) £!S>SU TE 

A (1. 5 m L) 4JPx/co CClOfriPU i^fbV?^:>^A ( 

8 0 5 m g ) £'> LToJPx/c^ lll^lUCT 2 L/c0 CI CDJXJ^A/S^: 

0°CtC^iPL^ 9blZ$\IlLfc MU 4iTU/c0 )S"F«I7^ 

1 70|^m^L/co O°C-e90|^m^L/co J5^4MJ±T)IlsL 

DCM4PiiL/c0 ?#£*lfcglz6£0,Cl;:)%iPU M|x^;U (5 OmL) 

ih 2 N iHH (2 OmL) 4 JPPL^^CT 1 L/c0 

o 7K)i;&Mix5i>iu-efflai Ltz0 

$£'JtL/c0 3£'Jt£]£;Ji£Ls ;Jt^4MJ±T)IlsL/co t#b v U ±J 

^bl)7A^P7h^77<- (iixfJ[//n-Ay^y, 0%~ 1 0% 

) d. 2 g) *%tz„ 
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E S I —MS m/z 3 0 7 [M+H] + 

[0154] (2) JLT)\S 5- (4-7"D:E-2-^aa7i-JU) -1- (^K^b 

K• — 2 H - b°^>-4 ~^;u) - 1 H-b0^y-;u-4-^;u^>->b-

3- (4-7*P:E-2-^PP7I-^) - 3V 7°P 

— K (1. 2 g ) 4DMF-DMA (4. 7mL) 1 0# 

^m^L/co J5^4MJ±T)IlsL/co (2 3m 

L) £ (^ K^L KP-2 H-L°^>-4-^jU) t K^y>±^II±^ (CA 

S No. 1 9 4 5 4 3 - 2 2 - 1 ; C h e m R e a c h Inc.) (7 

5 9 m g ) iSt' 1 5 0tP^I#L/c„ 2 L/c 

0 MJ±T)IISL/CO 

jistmummmi- K U 
•f K 'J ^ A7K;§}tT;$t}f U l7K«7^A«L/co $£'Jf £iJ£}Jt 

ii L T L N ;Jt^ 4 MJ±T)Ils L fc0 A^P7h^ 

77^ - (Mif^/n-^7°^>, 1 0%~3 0%~5 0%) "CH§!1 L 

, (1 . 5 g) £?#fc„ 
1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 15 (t, J 

= 7. 2 H, 3 H) , 1. 6 3 -1. 7 3 (m, 1H), 1. 83-1. 9 

1 (m, 1 H) , 2. 2 2-2. 4 5 (m, 2H), 3. 29-3. 41 ( 

m, 2 H) , 3. 83-3. 93 (m, 1H), 3. 99-4. 10 (m, 

2 H) , 4. 09-4. 15 (m, 2H), 7. 16 (d, J=8. 2Hz 

, 1 H) , 7. 54 (dd, J = 8. 2Hz, 2. 0Hz, 1H), 7. 7 

3 (d, J = 2. 0Hz, 1 H) , 8. 05 (s, 1H). 

E S I —MS m/z 41 5 [M+H] + 

[0155] (3) 5- (4-7"PZE~2-^PP7JI—;U) -N- (2. 4-y'^K^ 

->^>y';u) - 1 - (T K^b KP-2 H — b°^> —4 —^;u) - 1 H — b° 

=7SJ—)\S-4 K©£-J5g 

x^JU 5- (4-7"P;E-2-^PP7xzjb) -1- (jh7b KP-
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2 H-- 1 H-L0^V-JU-4 — h (1 

. 5g) (2 8 m L) KjbPa., 6 0 °C tCiPSft L T L tc0 Z. 

ornmz 5 N7KSHt^ K u oJxfrmfc (2. 1 m L) ^jpx 2mm* 5 0°c 

T?4f# Lfco Ltc^ CHCI3 (lOOmL) ^5N 

ikM (1 2 m L) 

^y^AT'®IL/c0 $£'Jf£y£}Ji® LTP&£ Ls ;l>S£MJ±T}f Is L/c0 ?# 

^tl/c^^DCM (3 1 m L) KSSSU CD I (8 2 5 mg) 4JPx^ 

^CTJI#L/c0 3 0M, £0;#>fc2, 4-i>7h+^>^7$> 

(1. OmL) 4JP^_N 1 L/CO 

K 'J ^ATK^^iPx^lBL/co TKH^MIx^JU-efflai Lfc0 

t>i±s Mn^IlTK^^K'J^ATK^-e^L/co 

y0A«L/co S£4££y£jlSi®LTI&£U ;l>S£MJ±T}f Is L/c0 t#b 

tlfcSIzS £:> 'J • V h?'^7 -f - (Mtx^JU/ n -^7°^ 

>, 5 0 %~ 8 0%) -eltiiL, ^ilE'fb'n^ (1. 6 g ) £?#*:„ 
1 H — N M R (400MHz, CDC I 3) 5 (ppm) : 1 . 57-1. 6 

4 (m, 1 H) , 1. 83-1. 90 (m, 1H), 2. 18-2. 29 ( 

m, , 1 H) , 2. 33-2. 44 (m, 1H), 3. 27-3. 39 (m 

, 2 H) , 3. 75 (s, 3 H) , 3. 80 (s, 3H), 3. 97-4. 

09 (m, 2 H) , 4. 3 3-4. 2 6 (m, , 2H) , 5. 72-5. 8 

1 (m, 1 H) , 6. 37-6. 44 (m, 3H), 7. 08 (d, J=8 

. 2 H z, 1 H) , 7. 17 (d, J = 8. 4Hz, 1H), 7. 49 (d 

d, J = 8. 2 H z, 2. 0Hz, 1H), 7. 70 (d, J=2. 0Hz 

, 1 H) , 7. 9 2 (s, 1 H) . 

E S I —MS m/z 536 [M+H] + 

[0156] (4) 7—7"m^—5— (2. 4-*j* h^>^>y';U) -1- (^h^L 

K • — 2 H — L°^ > — 4 — -f ;U) - 1 H - V L K • L°^ '/• f 4 . 3 - c ] 

^yj>-4 ( 5 H ) -^>0^ 

5- (4-7*Pf-2-^PP7x —J\s) -N- (2, 4 
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V)\A -1- (T K^L KP-2 H-

;U-4K (1. 6 g) £THF (29mL) £ 

0;#^^ 0°Ctc;^ip u KTB (4 3 4 m g ) 4Jp^/c0 

izx 2 6u/co A7K;#^ P< * y -;u 

^JD x c H c 13 -ea ai u fco ^wtm £^ A-eig'jt L tc0 %z 
^iJ^JliiLTP&iU ;Ji^4MJ±T)IlsL/co t#b D M F 

£2jDa.fc0 */?& LfclIM*£;JllxU *I§Elb£^ (1. 1 g) £?#fc0 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 10-2. 2 

0 (m, 2 H) , 2. 42-2. 55 (m, 2H), 3. 67 (t, J = 1 

1. 0Hz, 2 H) , 3. 68 (s, 3H), 4. 02 (s, 3H), 4. 

19-4. 25 (m, 2 H) , 4. 90-5. 00 (m, 1H), 5. 50 

(s, 2 H) , 6. 36 (dd, J=8. 2Hz, 4. 2Hz, 1H), 6 

. 52 (d, J = 4. 2 H z, 1 H) , 7. 00 (d, J=8. 2Hz, 1 

H) , 7. 39 (d, J = 8. 4 H z, 1H), 7. 81 (d, J=8. 4 

Hz, 1 H) , 7. 82 (s, 1 H) , 8. 32 (s, 1H). 

E S I —MS m/z 5 0 0 [M+H] + 

[0157] (5) 5- (2. 4-V* -1- (fh7bKD-2H-

bf^>-4-^jU) -7- (4. 4. 5. 5-^K^y^;U-1. 3. 2-

V^^ifsU=?y-2.-^ )\y) - 1 H -V b K'P bf^V'P [4. 3-c] ^ 

;'J>-4 (5 H) -^>0^ 

7-7"Pf-5- (2, 4-1- (rh7tKP-

2 H — \d=7 y — 4 — -f JU) - 1 H - y t K P ¥=7 VP [ 4 , 3 - c ] * J 'J 

y-4 ( 5 H) -tfy ( 2 0 0 m g ) £ 1 , 4-i/Jlr+ty ( 1 0 m L) IZ 

feMLtzo tO^nmZs ex (e^ZI^K) y#P> (132mg), Pd 

(d p p f ) C I 2 • DCMigfr (1 5 m g) N 'J OA ( 1 1 8 

mg) %1}n7Ls 0 1 3 0 °Ce 2 L 

tco MJ±T)IlsL/co ?#£tlfcglz6£*>lJ2j4tJl/ 

^)7A^P?h^77^ - (Mif^/n-^7°$y, 3 0 %~ 10 0% 
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) (1 7 5mg) 

1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 24 (s, 6 

H), 1. 34 (s, 6 H) , 2. 13-2. 22 (m, 2H), 2. 42 

-2. 55 (m, 2 H) , 3. 6 3 -3. 7 7 (m, 2H), 3. 74 (s 

, 3 H) , 4. 02 (s, 3 H) , 4. 19-4. 25 (m, 2H), 4. 

9 7 - 5. 0 7 (m, 1H), 5. 62 (s, 2H), 6. 32 (dd, J 

= 8. 2 H z, 4. 2 H z, 1H), 6. 50 (d, J =4. 2Hz, 1H 

), 7. 03 (d, J =8. 2 H z, 1H), 7. 68 (d, J = 1 0. 0 

Hz, 1 H) , 7. 95 (d, J = 1 0. OHz, 1H), 8. 02 (s, 

1 H) , 8. 3 4 (s, 1 H) . 

E S I —MS m/z 5 4 6 [M+H] + 

[0158] (6) [5- (2. 4 -i/X -4-^-^rV-l-

L K • — 2 H — L°^ > — 4 — -f JU) ~ 4 . 5 — V L K • — 1 H — L°^ '/• [ 

4. 3-c]^7U>-7--nu] dfgyiSGD-a-ER 

5- (2, 4-1- (xh7t: KP-2 H-lf7> 

- 4 - -7- (4, 4, 5, 5-T 1 , 3, 

^ > - 2 - -f JU) - 1 H-i/'t K • L° ̂  V• [4 , 3 - c ] 7 'J > 

-4 (5 H) ( 1 5 0 m g) ^ 1 , + (1 OmL 

) CitlLfco 2 N HC I (1mL) 

/c„ 3 0m ?#^ti/cHH*£MJ±Tf£'Jt3^ 

*I§Elb£^ O 0 4 m g ) £?#fc0 

1 H — N M R (4 00MHz, CDC I 3) 5 (ppm) :2. 13-2. 2 

5 (m, 2 H) , 2. 4 2-2. 6 0 (m, 2H) , 3. 71 (s, 3H) 

, 3. 72 (s, 3 H) , 3. 81 (s, 2H), 4. 17-4. 29 (m 

, 2 H) , 4. 98-5. 09 (m, 1H), 5. 62 (s, 2H), 6. 

32 (dd, J = 8. 2 H z, 4. 2Hz, 1H), 6. 46 (d, J=4 

. 2 H z, 1 H) , 6. 94 (d, J=8. 2Hz, 1H), 7. 36 (d 

, J = 1 0. OHz, 1 H) , 7. 73 (s, 1H), 8. 03 (d, J = 
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10. OHz, 1 H) , 8. 3 6 (s, 1 H) . 

E S I —MS m/z 464 [M+H] + 

[0159] mtrnz 

1 -OUU-b - (2. 4-1- (fh7bKD-

2 H — > — 4 — -f ;u) - 1 H — Vu [ 4 . 3 - c ] ^ 7 U > - 4 ( 

5 H) 

[-fb22] 

[0160] &mz2, 4-*J<?UU&nmWi, (7h7bh' 

P-2 H- t°^>-4-^;U) k h'7i/*>^^|UT (1) - (4) (D 

J5Jfc£frl\ *I§Elb£^£t#/c0 

1 H — N M R (4 00MHz, DMSO-d6) 8 (ppm) :2. 00-2 

. 09 (m, 2 H) , 2. 10-2. 24 (m, 2H), 3. 62-3. 7 

6 (m, 2 H) , 3. 69 (s, 3H), 3. 94 (s, 3H), 3. 95 

-4. 04 (m, 2 H) , 5. 18-5. 27 (m, 1H), 5. 36 (b 

rs, 2 H) , 6. 3 4-6. 3 7 (m, 1H), 6. 6 3 -6. 6 5 (m 

, 2 H) , 7. 3 7 - 7. 4 2 (m, 2H), 8. 2 7 -8. 2 9 (m, 2 

H) . 

E S I —MS m/z 454 [M+H] + 

[0161] m^n3 

5— (2— 7)[/^n — 4— (4. 4. 5, 5 — T h "y / T)\y— 1 , 

3 , 2 — • ̂7 > — 2 — ;U) 7 x ~ JU) — 1— (f h7b KP~ 

2 H-b°^>-4-^;u) - 1 H-b0^y-;u-4-^;u^>->b- h®£-
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[0162] (1) x^u 3- (4 - y'n'E- 2-yj\y^ny jL~)\y) -3-^^yy° 

x— h®£-J5g 

4-yn^E-2 — (CAS No. 1 12 7 04-7 9-

7) (1 Og) CDDCM (97mL) JgS&'X CDI (8. 8 8 g ) £ JQ 

^ICT3. 5 0tP^I#L/co 1 j tTZ0 

fi'JOA xfJb7P^-h (1 5. 5 g) ©71z K-K 

"J JU (3 0 3 m L) JgS&'X TEA (15. 9mL) , 

tsOA do. 9 g) ^-e30#r^i 

%\,ZW$kLtz H§&1j 4 2 5^miTL/cl! 

J5^4MJ±T^^M^-e;IlsL/co %btitztm* 

(5 0 OmL) -e^KU 7jC£~RC5 Ni*I£ (2 5 OmL) 

z.tz®.s ^izzi&rMmftLtz0 mmm*%mLtz0 

T?8fc&U <7*V7A±-C$£'Ji Ls }Ji® Ls MJ±T^)IlsL/co 

?#£*lfc0lz6 £:> 'J A^J^7A^P7 h^77 -f - (Mtx^JU/ n -/s 

7°^>, 5 %~ 2 0%) mmtSVQ (12. 8 g ) £?#*:„ 

E S I —MS m/z 291 [M+H] + 

[0163] (2) JLT)\S 5- (4-yp^E-2-7;UT|-P7 x~;U) -1- (~r K ^ 

b KP- 2 H - b°^>-4 ~^;u) - 1 H-b0^y-;u-4-^;u^>->b 

- K®^ 

x^JU 3- (4-7*Pf-2-7Jl/^P7xzjl/) -3-^ + V^P/O 

x- K (25. 6 g ) CDDMF — DMA (129mL) 4 0# 
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mmWLtco a>lKKJUx> (2 5 0mL) 4 
iP^/co MJ±T)IlsL/co a)t®x^y-;u (5 5 OmL) £ 

iP^/co £ Ltc0 ^0;#^ (fh7kh'P-2H-lf 

^>-4-^;U) k (1 5. 4 g) ZlMXtco 

1 2 0|^Jp^ii)tL/co Z(DKJt^-

T®um MJ±T)IISL/CO (4oomD 
(2 0 OmL) £jbPa.#BBLfc„ (2 0 0 

mL) Ls ^7R^Jt^?'^ v 7 A-e$£'jfL, ;Jli§U 

IsL/co 01*6 £*> 'J -h^f^-h^AO PV K?'^7 -r - (iStxf^/n-^ 

7°oy, 1 o%~25%) zmmLtc0 %btitc%mm^uTBE OO 
mL) (5 OmL) ffiiFt^iftClSLTv Ig^mUCT—0ft}i 

WLtco f^n/c@MMTBE (3 OmL 

) £n-^7°^> (5 OmL) ©MiCHLT, # L 

fco ^/fHH L T ̂  £ HH*£;JlIX L tc0 $£'Jt L (22. 8 g ) 

zmtco 
1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 13-1. 2 

3 (m, 3 H) , 1. 63-1. 73 (m, 1H), 1. 77-1. 87 ( 

m, 1 H) , 2. 27-2. 44 (m, 2H), 3. 29-3. 44 (m, 

2 H) , 3. 91-4. 11 (m, 3H), 4. 11-4. 20 (m, 2H 

), 7. 16-7. 24 (m, 1H), 7. 39-7. 49 (m, 2H), 

8. 05 (d, J = 0. 5 9 H z , 1H). 

E S I —MS m/z 41 9 [M+N a] + 

[0164] (3) JLT)\y 5- [2—7 )\y^ P — 4 — (4. 4. 5. 

— 1, 3, 2 — y^^r't^'P ̂  y~ 2 — 4 )[/) 7i— J\y) —1— (-^K^bl 

KP-2 H-t°^y-4-^)ly) - 1 H-t°^V-Jly-4-t}Jlyt^jyly-

KCD-gJ5% 

JiTJU 5- (4-7*Pf-2-7J^P7x-il/) -1- (rh7t:KP 

-2 H-t°^y-4--fJ\y) - 1 H-¥z>V-)l-4-t>)l-$*isls- K ( 
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2 g ) N tf X (L° =l ^ h) ^ \ • > ( 1 . 5 3 g) N Pd (dppf)C 

I 2 • D C MIEH^ (0. 1 8 g) ft&Xfmk-h 'J OA ( 1 . 4 8g) 

1 MSICDMP (2 0mi_) % 
Z(DUS^ 8 50CZQmmmWLtc0 M^iSCILfdl -tz 

^ KL/c„ ;Ji^4MJ±T)IlsL/co a>lKM|x^u (1 OOmL 

) t7k (1 OOmL) ?.K)i£M|x^U (2 0mLx2) 

-eaaiL/co ;jii§u 
;Jt^£MJ±T;Ils L tzo 01*6£ s> 'J t f)\st ̂  A • v K ?7 -r - (Ml 

x^JU/n 1 0 %~ 2 0%) U tl§Eltl=r^ (2. 18 

g) £?#*:„ 
1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 12-1. 1 

7 (m, 3 H) , 1. 37 (s, 12H), 1. 64-1. 72 (m, 1H 

), 1. 81-1. 85 (m, 1 H) , 2. 30-2. 39 (m, 2H), 

3. 2 8-3. 3 6 (m, 2H) , 3. 94-4. 0 8 (m, 3H) , 4. 

13 (q, J = 7. OHz, 2 H) , 7. 2 9- 7. 3 2 (m, 1H), 7 

. 61-7. 64 (m, 1 H) , 7. 68-7. 70 (m, 1H), 8. 0 

5 (s, 1 H) . 

[0165] mztm* 
(±) -5- (2. 4-V* -1- (fh7kKD-2 

H —b°^>—3 —^;u) -7- (4. 4. 5. 5-T 1 . 3. 

22 ~^;u) - 1 H - [4. 3-c] ^7U 

> — 4 (5 H) 



3^0(H S 

¥C*-z '£ 'L-ir^^^H^-S 'S 'P 'p) - L - (ir>-e-< 

-L - ^^-P 'Z) - s- ( + ) 

STi^ni [Z.9L0] 

+ [H+IAI] 9173 z/w S lAI — I S3 

(S) - (D 
(ir>-£-<^0q-H2-n,^^H^) - ( + ) 

t^az. Lni/iTs? VH (ir-T^nn^-2 

-in.A-17) -s ^nt^i i [99L0] 

8t/.S/.0/ZI0Z<IfAL3d 93 6£9I£0/£I0£ OAV 



[0168] (1) (±) -JLT)\s 5- (4-7"a^-2-^aD7izJU) -1- ( 

=r KP7^>-3-^jU) - 1 H-b°^y-JU-4 

§U3s0!l1 (1) 3- (4-7*Pf-2-^PP7x ~JU 

) -3-^ + V^P/Oi-h (2. 0 0 g) 4DMF-DMA (6. 96 

mD izmMLs £)&izn. smmmwLtco m 
(4 OmL) tC;#^?L/c0 ^CD;#)StC (±) — (-^h^tlK 

P7^>-3--fJU) kK7^>IIII (9 9 8mg) ZliUX, 2 0$M]& 

iiaL/co MJ±T)IlsL/co 

-etttJHU 'J t>f)\st>^>A9 PV h?'^7 -r - (iStxf^/n 

-^7°^>, 1 0 %~ 3 0%) -e*ii^U ^ilE'fb'n^ (1. 0 5 g ) £?#fc 

o 

E S I —MS m/z 401 [M+H] + 

[0169] (2) (±) - 5- (4-7"PZE-2-^PP7JI—JU) -1-

KP77>— 3 -JJU) -1 H - b°^V—JU—4 

(±) -x^JU 5- (4-7*Pf-2-^PP7x —)[/) -1-
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LKP77>-3-^Jb) - 1 H-L°^x/-JU-4 — h (1 

. 0 5 g ) fc £ Xf 5 M ?mit± K 'J 0 Afrmfc ( 1 . 5 8 m L) 

£x^y-JU (2 OmL) £7.K (5mL) 6O°CtCT3 0|^ 

mWLtc„ MJ±T)IlsL/co i;IC5M i*I£ 

£2JD^ Ltco 

, Ig^iJ^jJiiiL/co (1 g) 4 

mtc „ 

E S I —MS m/z 371 [M+H] + 

[0170] (3) (±) - 5- (4-7"azE-2-^aa7i— ;u) -N- (2. 4-

-1- KD7^>-3-^JU) - 1 H-b° 

=7sJ-)\s-4 K©~n J& 

(±) - 5- (4-7*Pf-2-^PP7x —)[/) -1- (jh7kKP7 

^>-3-^;u) -1 H-t°^V-;u-4-^;U/if>i| (1 g) £DCM ( 

2 OmL) Ci§|L, CD I (6 1 1mg) *k1)WX, m&lZT 1 0tP^I# L 

tco 4-i>7 (0. 8 0 9 m L) £JQ;L 

, ^^CT2 0tP^I#L/c„ K 'J VATkmfcZiQ*. 

s D C MT'l&tJH Ltc0 GmMZMETmffiLs 01*6 £*> 'J 7 AO • 

7h^7<- (Mif^/n-^7°^>, 1 0%~4 0%) "e^U 

(1 . 2 6 g) Itmtco 

E S I —MS m/z 522 [M+H] + 

[0171] (4) (±) -7-7"m^-5- (2. 4-y'^K-1- ( 

Th7kh"P77>-3-^Jb) -1 H-L°7V'a [ 4 . 3 - c ] ^;'J> 

-4 ( 5 H) -a-XP^fft 

(±) - 5- (4-7"P^-2-^PP7I-^) -N- (2, 4-^p<K 

-1- (jh7kh"P77>-3-^b) -1H-tf^V-

JU-4 K ( 1 . 2 6g) 4THF (2 5mL) CML, 0 

"CtCTKTB ( 5 9 7 m g ) '> LI" ^ 1 2 0# 

^m^L/co J5^£0°C^£PU *£2JP^ ;JtiiL/c„ aS^SUSi^W 
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Ltc0 U ^H4MJ±T}IlsL/co 0gz6£*>'J2J 

yjl/A7A^ P7h^77-f - 10%~7 0 

%) -elti^L/co 

1st"£Zt7:\ ^IlE-fb-n^ (4 8 8 m g ) *k%tz0 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 50-2. 6 

2 (m, 1 H) , 2. 72-2. 82 (m, 1H), 3. 76 (s, 3H) 

, 4. 02 (s, 3 H) , 4. 07-4. 15 (m, 1H), 4. 19-4 

. 32 (m, 2 H) , 4. 35-4. 42 (m, 1H), 5. 46-5. 5 

7 (m, 3 H) , 6. 34 (dd, J=8. 6Hz, 2. 2Hz, 1H), 

6. 52 (d, J = 2. 2 H z, 1H), 6. 99 (d, J=8. 6Hz, 

1 H) , 7. 38 (dd, J = 8. 6Hz, 1. 8Hz, 1H), 7. 82 

(d, J = 1 . 8 H z, 1 H) , 7. 89 (d, J =8. 6Hz, 1H), 

8. 3 2 (s, 1 H) . 

E S I —MS m/z 506 [M+N a] + 

[0172] (5) (±) - 5- (2. 4 -i/X -1- (fh7LKD 

7^>-3-^JU) -7- (4. 4. 5. 5-^S^y^JU-1. 3. 2-

V***ti£u=jy- 2)\s) - 1 H-e^V'q [4. 3-c] u >-

4 ( 5 H ) -;fr>(P^EK 

(±) -7-7"P^-5- (2, 4-1- (T^K^ 

LKP77>-3-^Jb) -1H-t°^x/P [4, 3-c] ^7^-4 ( 

5H) — (300mg) N bfX (tf^ZI^K) V^-Uy (204mg) 

, Pd (d p p f ) C I 2 • DCMM1* (13. 6 m g) 'J OA 

(1 8 2 m g ) ©}!£•$)£ 1 , 4( 1 5 m L) ^DMSO (1 

mL) (DWtSmUtplZZ, OuO ̂ ~X)13 0°CtCT 

3mm)MJ±T)IIBL/CO mfezm 
itx^u-eaaiu ^H4MJ±T}IIBL/CO vizm 
u (4 2 8mg) 

x%tz0 



!& °^naiii;2iiOT ^111 vnfi?iaTv6^^^A»>f^ vn#^£ 
°^iw«a (n^oo D ir^x^s^a 

* ̂ nas^SfSM* v"£» (i^oos) ir^xii^iri^p./'ii^i* ° 
-a^Ws^ir-A^x:ii5i V^D?^ (IUJOO2) ^sstg ^nmnii 
aii^:)iBi °-yn^ifa^o imm 
zaaos e^ nw 
09) Wopa> (69 -iz) ^ (ir>-sq 
^H^) - (S) °-yiOT-iaO S"£« (~l w 0 S 6) 1f-
r ^xnsgig v"£» (n^oos) <XIH nsstg 

"-.n^if^s L LU^zaao s v^m' ( 
1^99 L) VIAia — dlAia09 ( 6 g 17) H + £ - (1f 

-x^n^^r^-s-in.A-i7) -e ir^x^u^ifca (L) sr^l^ 
WF 

/Ksdjpxp/ir^-i7-ir-/x^cq-H L -

(S) J - L - (ir-x^a^/ir^- 3 -!•/:-^ - g ir^x ( L ) [t7Z.i0] 

[9sq>] 

W 
^GM -^i<^iP/ir¥-i7-/ir-/^^-H L - Lir>-e-<^£in.H q 

^H (s) J - L - nr-x^ (/ir>- 3 - z '£ 

' Ls 's '17 '17) -t-a-Mr^-zj -g ir^x 

mmm [eae] 
+ [H+IAI] 2 £ S z/w S lAI — I S3 

8t/.S/.0/ZI0Z<IfAL3d 09 6£9I£0/£I0£ OAV 
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0%~1 5%) h/UN Hi/iJ 

h^77<- 3 3%) U tllEltlir^ 

(4 3. 1 g) £?#*:„ 

1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 19 (t, J 

= 7. 2 H z, 3 H) , 2. 19-2. 49 (m, 2H), 3. 87-4. 

07 (m, 3 H) , 4. 11-4. 25 (m, 3H), 4. 58-4. 65 

(m, 1 H) , 7. 17-7. 26 (m, 1H), 7. 39-7. 47 (m 

, 2 H) , 8. 0 6 (s, 1 H) . 

E S I —MS m/z 4 0 7 [M+Na] + 

[0175] (2) JLT)\S 5- f 2 — 7 JUTI- • — 4 — (4. 4. 5. 5-^S^y^JU 

-1.3. 2 -V**-V-ftu=7y- 2-^jU) 7 x _ JU] -1- f (S) -

=r KD7^>—3 - 1 H-b°^y'-JU-4-^JU/-K^->U-

5 - (4-^Pf-2-7i^P7i-ib) - 1 - [ (S) —T- K 

7tKP77>-3-^Jl/] - 1 H-L°^x/—JU—4h ( 

43. 1 g) , tf'7, (tftP7 h) Ny/fP> (3 4. 3 g) , Pd (dpp 

f ) C I 2 • DCMM1* (4. 5 9 g) ££&&&*} 'J ^A (33. 1 g) (D 

m-swa*. n£tf>7°mi±Tiz 1 Btr^-jtL/co M^DMF (430 

mL) mfeZs 8O°C-e30|^1 0%rmm\,tco 

, -tz^ KL/c„ ;Ji^4MJ±T^}IlsL/co 05*6^0^x^1/ (4 3 

OmL) tmn&lk7.K (2 OOmL) ^;M£]£-tz 

^ K™4®LT;JiiL/c0 Ltc0 7 

(5 OmL) -eMttL/co 

iS U ;Jli§ U ;Jt^4MJ±T JCJISS L fc0 01*6 4 *> 'J ti tfJUJj 7A^P7h 

^77-f — (Mif^/n-^7°^>, 1 0%~1 5%) -e*tiiU *I§E 

ltl§^ (5 1. 9 g) £?#fc„ 
1 H — N M R (400MHz, CDC I 3) 5 (ppm) : 1 . 16 (t, J 

= 7. 2 H, 3 H) , 1. 37 (s, 12H), 2. 15-2. 49 (m, 
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2 H) , 3. 8 5-4. 0 6 (m, 3H), 4. 14 (q, J=7. 2Hz 

, 2 H) , 4. 20 (dd, J = 1 5. 6, 8. 4Hz, 1H), 4. 57 

-4. 66 (m, 1 H) , 7. 30 (t, J = 7. 2Hz, 0. 5H), 7 

. 35 (t, J = 7. 2 H z, 0. 5 H) , 7. 63 (dd, J=5. 6, 

2. OHz, 1 H) , 7. 70 (dd, J = 7. 2, 2. OHz, 1H), 

8. 0 6 (s, 1 H) . 

[0176] mmv 
JLT)\y 5- [2—_Kg — 4— (4. 4. 5. 5-=r h ̂  ̂  5^1/- 1 . 3 

, 2 — ^ 2 — 4 )[/) —1— [ (S) — h ̂  bl 

R'P7^>-3--HI/] -1 H-b°^V'->)U-4-^JU/-K^->U-

[-fb27] 

[0177] ( 1 ) 5 - (4 -yg^E- 2 — ~ hD7izJU) - 1 - [ (S) -

•x- KD7^>— 3 —-r;u] - 1 H-b°^x/->)U-4-^;U/^>->b-

4 — 7 • — 2 -" hP£,t» ( 1 0 g) K- K '>UU (5 0 m L) 

CitlLfco ZOfemZs (3. 2mL) £ JP*. 

T3 0|^m^L/co J5J&$£TIQK-C>%£P U (11. 3 m 

L) ^iTLfco x^JU 3'J Is-K (6. 

4 m L) %ffiTLfc0 3 (S) - (xh^LKP7 

z>y-3-^( }\y) t (6. 2 g ) £TK (1 OmL) L 

s C07K;m^J5^^;STL/co f;Ut6 O0^Jt#L7co J5J& 

(5 OmL) (2 OOmL) £jbp*.N #&Jf 

42 N TKII-fb^- h 'J "7 ATK;#^ ( 1 OOmL) fed; ( 5 0 m L 

(1) 

Br 
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) ^ //' ?^>7A L fco $£'JfgiJ£}Ji® LTP&£ U 

;jt^^MJ±T)iisL/co (5mD » 

M;lTT-}§®^^/c0 ^©}§}t^7X7KT-^SP L/Co 1 BtP^ LtcmW 

£;JlIXU mkmb (7. 5g) zmtzo 3^C;0jS£MJ±T}fisL/co ?# 

btltzm^ZUl BE (1 OmL) £jbpa.% LtzMW U tllElt 

(1 . 5 g) £?#fc„ 
1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 13 (td, 

J = 7. 2 H z, 1. 6 H z, 3 H) , 2. 15-2. 34 (m, 1H), 

2. 39-2. 55 (m, 1H), 3. 85-4. 14 (m, 5H), 4. 

21 (q, J = 7. 7 H z, 1H), 4. 47-4. 62 (m, 1H), 7 

. 21 (d, J = 8. 2 H z, 0. 5 H) , 7. 26 (d, J=8. 2Hz 

, 0. 5 H) , 7. 88 (t, J = 2. 2 H z, 0. 5H), 7. 88 (t 

, J = 2. 2 H z, 0. 5 H) , 8. 02 (s, 1H), 8. 35 (d, J 

= 2. 2 H z, 0. 5 H) 8. 37 (d, J=2. 2Hz, 0. 5H). 

E S I —MS m/z 410 [M+H] + 

[0178] (2) JLT)\S 5- F2--MH-4- (4. 4. 5. 5 

1. 3. 2 2--OD ~J x. —Jl/1 -1- f (S) -T 

- 1 H - 4 u- s 

5 - (4 -7"P^ - 2 - ~ hP7i-Jl/) - 1 - [ (S) - jh7 

Lh'P77>-3-^Jl/] - 1 H-4-h (6 

50mg) , k'X (tftH7h) •y'/fPV (4 8 3mg) , Pd (dppf 

) C I 2 • DCMigl* (6 4. 7 m g) >J OA (4 6 7 m g) (D 

n£tf>7°mi±TlZ 1 BtP^'JtL/co ^iL/c^CDMF (6 

. 5 m L) £JP;L 8 0°Ce4 mmmW Ltz0 

tz&s -tz^ KL/C„ mfozmmTizmmLtzo 
Ltzo ;Jli§U M 

J±TtC}IlsL/co 'J AO P?h^77< - (Mtx^JU 
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/n-A^y, 5 0%~ 1 0 0%) U tl§Eltl=r^ (4 1 7 m g) 

zmtco 
1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 07-1. 1 

1 (m, 3 H) , 1. 38 (s, 12H), 2. 14-2. 31 (m, 1H 

), 2. 41-2. 53 (m, 1H), 3. 85-4. 11 (m, 5H), 

4. 12-4. 24 (m, 1H), 4. 49-4. 57 (m, 1H), 7. 

29-7. 40 (m, 1H), 8. 02-8. 03 (m, 1H), 8. 13 

-8. 16 (m, 1 H) , 8. 58-8. 60 (m, 1H). 

(±) 5- (4 — ̂ "P^E—2—_ hD7i —)[/) -1- (Tl-^-tz 

jjy-4-^JU) -1 H-b0^V-JU-4-^JU/-K^->U-

m&m7 4-yp^-2--hp£,i,» (2. 59 

) tm&tiV 5 (±) -^^r-tzA>-4-^;Ut mt 

ik ( 1 . 6 9 g) mmkSVQ (3 6 9 m g) 
1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1. 13 (t, 

J = 7. 2 H z, 3 H) , 1. 48-1. 65 (m, 1H), 1. 76-1 

. 91 (m, 1 H) , 1. 95-2. 21 (m, 2H), 2. 27-2. 5 

1 (m, 2 H) , 3. 5 4-3. 7 3 (m, 2H), 3. 7 8-3. 8 8 ( 

m, 2 H) , 4. 02-4. 13 (m, 3H), 7. 20 (d, J=8. 0 

Hz, 0. 5 H) , 7. 21 (d, J=8. OHz, 0. 5H), 7. 87 

(dd, J = 8. 0, 2. OHz, 0. 5H), 7, 88 (dd, J=8. 

0, 2. OHz, 0. 5 H) , 8. 00 (s, 0. 5H), 8. 01 (s, 

0. 5 H) , 8. 35 (d, J = 2. OHz, 0. 5H), 8. 36 (d, 

[0179] m^M8 

[<ft28] 
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J = 2. OHz, 0. 5 H) . 

E S I —MS m/z 462 [M+N a] + 

[0180] §^00 9 

x^U 1- CI. 4 6-5- [2—_Kg — 4 

- (4. 4. 5. 5-fh7^^-1. 3. 22 -

4 )\A 7x~;u] -1 H-b°^x/->)U-4-^;U/^>->b-h0^ 

[-fb29] 

[0181] (1) (Z) -x^U 2- (4-7"g^E-2-_ h g^>W;u) -3-

TO ui/-h0M 

4-7"gf-2-zhg^lti (2. 5g) (2. 9 3m 

L) }§&£8 O°C-e30tP^I#L/co L/c0 01*6 

^hJUx> (3 m L) JkbWXtclk, MJ±~Rwfls L/c0 hJUx > 

(3 m L) MJ±T^}IlsL/co g ij KCC^-tr K — 

K 'JJIs (8 m L) ^TJIs 3 -V* J TO 'J b- K (1. 

4 6 g ) £ TEA (2. 83mL) (DTiz b-b'JJl^ (30mL) 

t;at6^ri^miTL/c„ 
o Mtx^ju^K^JP;^ #$Jf 7km ̂ MIX 

Ltc0 i7KM7^/?s 

^A±-e$£'JtU ;Jiii U MJ±T^}IlsL/co ?#£*lfc0g*6^MTBE£ 

ykziJUTL, mmm*$mLtz0 m^n» 
Mv^>^A±T-$£'JtU ;JtiiLs MJ±T^}IlsL/co mbtitcW^ 

^ 'J g7 VO'^O -i — (BM.±T)\S/^7O0 y, 3 3-66 

%) -etizmu mmbsvo (2. 5 5 9) £?#&„ 

JY' (1) 
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1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :0. 91 (t, J 

= 7. 2 H z, 3 H) , 3. 11 (s, 3H), 3. 39 (s, 3H), 3 

. 89 (q, J = 7. 2 H z, 2H), 7. 25 (d, J=8. OHz, 1 

H), 7. 74 (d, J = 8. 0, 1. 6 H z, 1H), 8. 00 (s, 1 

H), 8. 19 (d, J = 1 . 6 H z, 1 H) . 

E S I —MS m/z 393 [M+N a] + 

[0182] (2) 5- (4-7"P^E-2-_ hP7x—JU) -1- (1. 4-

— 6 —•<)[/) -1 H - )[/— 4 \y~ 

(Z) -JLT)\s 2- (4 -yP'E- 2 - - K P'O W )\y) -3- (^p< 

TO 'J Is- K (6 4 2 m g) 0^-tz K— K 'J )l (8 m L) 

^ §Ui£0!Jl Qxmbtitc (1, 4-y^^r-tzA>-6-^;u) t K7^> 

ikMik (3 4 1 mg) 07K (2mL) £^-C2JDa.fc0 &*&!£•$) 

oiN-e5 o°c-e9. 5mmmWLtc0 & 
TKH^Mtx^ju-e 

L/Co iirtot^c^ji£M[]j^I£7KSl^ K >J OAykmfatmu&ikyk 
Ls v 7 A±?-$£fg Ls ;Jli§U MJ±~RC}fisL 

fco £:> 'J PV h?'^7 -r - (Mtx^JU/^ 

7°^>, 2 0-3 3%) "e^U mmkSVQ (4 0 8 m g ) £?#fc„ 

1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1. 12 (t, 

J = 7. 2Hz, 3 H) , 3. 7 0-3. 8 3 (m, 2H), 3. 87-4 

. 11 (m, 6 H) , 4. 20-4. 39 (m, 3H), 7. 17 (d, J 

= 8. OHz, 1 H) , 7. 88 (dd, J=8. 0, 2. OHz, 1H) 

, 8. 05 (s, 1 H) , 8. 35 (d, J=2. OHz, 1H). 

E S I —MS m/z 464 [M+N a] + 

[0183] (3) JLT)l 1- (1. 4 -m*iz^y- 6 ~^;U) - 5- [2-_K 

g-4- (4. 4. 5. 5-fh7^^-1. 3. 2-V^**nfsU^y 

-2-^ni/) 7x~jU] - 1 H-\f=>V-)[s-4h0^ 
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5- (4-ypt-2-zhP7x-Jb) -1- (1, 4-S/t^r 

izy<>-6-^;u) - 1 H-K (2 0 0m 

g)N bfX (tf^"=I^K) ^ \ P > (1 38mg) , Pd (dppf) C I 2 

• D C MmW (1 9 m g ) £&&&&*} 'J 0 A (1 3 4 m g ) (DWtS'tfQZ, 

m£*°>7°MJ±-RC5 0%mm^tco WiODMF (3 m L) mfe* 
, 8o°c-e20#^20%mmny.tco M^pd (dPPf) ci2-
DCM mw (1 9 m g ) 1)\\7Ltc<£, 8 0 °Ct 3 mmmW Ltco J5J& 

Ltc0 % 'J tl f)\/t 7A^P7 h^77<- (Mtx^JU/ 

^7°^>, 3 3-5 0%) -e*tiiU ^ilE'fb'n^ (1 8 3 m g ) £?#fc„ 

1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 08 (t, J 

= 6. 8 H z, 3 H) , 1. 38 (s, 12H), 3. 69-3. 81 (m 

, 2 H) , 3. 85-4. 10 (m, 6H), 4. 22-4. 38 (m, 3 

H), 7. 28 (d, J = 7. 6 H z, 1H), 8. 05 (s, 1H), 8 

. 13 (dd, J = 7. 6, 1. 2 H z, 1H), 8. 57 (d, J = 1. 

2 H z, 1 H) . 

[0184] Mm.M 1 0 JLT)\s 5- (4-7^^-2. 5 -V 7JU;fr P 7 JL~ JU) -

1 - (f h7LKP-2H-k7>-4-^Jb) - 1 H — b°^V—;U-4 -

t)\stf**> is — h 

[<ft30] 

[0185] (1) JLT)\s 3- (4-7*Pf-2, 5-y7i^P7xzjb) -3-^ 
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^rV7°P Ay I- h(DSJ& 

4 — 7 • ̂E — 2 , 5-^'7^P^Ifi (3 9 5 m g ) 4DCM (3. 6 

mL) ClSL/co CD I (3 7 8 mg) ^PA^ICT#] 3 

BIP^I^L/CO ng$n sy©7^x=itc, mmmmn 
~K tx)0 A if^7P?s- K ( 5 6 7 m g ) %7-\z K— K 'J )\s (1 1 m 

L) C1SL, TEA (0. 5 8 m L) N (3 9 7 mg) 

^^CT^3 0tP^I^L/co r 

MU 4iTL/c„ ^TilT^s 2 0mmmWLtc0 

(5 OmL) £jQ;L0oCtc;£i;PU 5NJ^It (2 5 m L) p* 

s ^7K^Jt^ 7"^ v 7 AT'&'Ji L/cQ $£'jf gij £ ;Jt® L T U 

T)IlsL/co % 'J tl f)\/t 7A^P7 h^77<- (Mix 

^JU/n-^7°^>, 0%~7%) tl§Eltl=r^ (4 2 0mg) £?#fc 

o 

E S I —MS m/z 3 2 9, 331 [M+ Na] + 

[0186] (2) X^JU 5- (4 — 7" • — 2 . 5 -V 7JU;fr • 7 x_ JU) -1- ( 

x K• — 2 H — — 4 — -fJU) — 1 H — bf^V—JU— 4 — ;fo,/U7t\ 

h0^J& 

X^JU 3- (4 — 7 • ̂E — 2 , 5-y7i^P7x-^) -3-^^77° 

• Ayx-K (4 2 0 m g ) 4DMF-DMA (2mL) £}§#¥ U 

TI^I. 50#p^i#u ntc4 5°c-e3 o%mmny.tc0 

IISLN t# b y — ;U (6mL) £ (jh7t; ̂ P-2H-t;°7 

>-4-^;U) kK7^>IIII (2 5 0mg) £jbpa.% 9 0°CT4 0^ 

m^u/co S^^MJ±T)IISL/CO mbti 

TK^iPx^lBL/co #$Jf l7Xii7n^>^At 

$£'JtL/co LTP&£ Ls ;l>S£MJ±T}f Is L/c0 v U ±J 

^r'J^7A^P7hy77^ - (iiifVn-Ay^y, 14%~3 5 

%~ 5 2 %) K&U ^ilE'fb'n^ (4 0 0 m g ) £?#fc„ 
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1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 21 (t, J 

= 7 . 1Hz, 3 H) , 1. 63-1. 73 (m, 1H), 1. 78-1. 

87 (m, 1 H) , 2. 2 7 -2. 44 (m, 2H), 3. 33-3. 43 

(m, 2 H) , 3. 9 2-4. 2 2 (m, 5H), 7. 09-7. 14 (m 

, 1 H) , 7. 44-7. 50 (m, 1H), 8. 05 (s, 1H). 

[0187] 11-1 X^U 5- (4-7"DZE-2. 5 -*/ 7 ){/t • 7 x_ JU 

) —1— [ (S) -f h7k h'D77>-3--f JUl — 1 H — )[/ — 

4 \y— 

[0188] 0(1) 3- (4-7"P^-2, 5-^7M 

P7i-Jb) -3-^^rV^P/^l-h (4 g) 4DMF-DMA (1 8 

mL) CML, tc 

01*6 (5. 9 g ) tCX^y-JU (8 OmL) £ jQx 6 0 'CKM L/c0 C® 

(S) - (Th7kh*P77>-3-^l/) t (2. 

1 7 g ) (4. 5 m L) £ 2 6 0 °Ct 2 0#P^I# 

L/CO MJ±T)IISL/CO mbtitcm^zmt^T 

#$Jf l7Xii7 

7A«L/c0 SS4SSU LTP&£ Ls ;l>S£MJ±T}f Is L/c0 

01*6 £ N H:> 'J t)?Jlst)^A0 • V h^77-f - (101 ; Mtx^JU/ n 

-^7°$y, 1 0 %~ 3 0%, 2 0@;Sg|i51Vn-A^>, 40% 

) K&U (4. 3 1 g) £?#*:„ 

E S I —MS m/z 423 [M+N a] + 

[0189] Mm.M 1 1 -2 X^JU 5- (4-7"DZE-2. 5 -V7JU;fr • 7 x_JU 

[<ft31] 

I 
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) — 1— ( (R) — T h7k h'D77>- 3 — -f JU) — 1 H — bf V —)[/— 

4 \y— h(£>£-J5g 

[<ft32] 

m&m 1 1 - Mzmvx (R) - KP7^>-3--OD t 
vymm-frb, 
E S I —MS m/z 423 [M+N a] + 

[0190] i^£$iJ1 2 

( — ) — ^7" h T7 L K • 7 T7 > ~ 3 — -f )[/) bl K 7 y V (~fl 

& A) 

[<ft33] 

[0191] (1) 2- r-yLKD77>-3 (2H) b h"7'y 

y±J\zits 

K(D^f& 

3-^^rVTh7kKP77> (5. 7 0 g ) £^y-JU (1 50mL) 

U% •^yisji/ h (1 0 g) il x Tc0 /M'n'%) 

zmmmwLtco ^ 4. sgwmttrnm 
m%t Lxmtco zn&L±mm-&t£)k<D%.j&izm^fc0 

[0192] (2) (±)-^>y';U 2- (fh7kKa77>-3-^l) b 
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l> — KCDSJ& 

s<yV)\s 2- [^LKP77>-3 (2 H) -J'JT'y] Lh"7^'>^Jb 

/1^>b-h (14. 8 g ) £TK (9 6 m L) KSSSLfco :©lIiftCS 

II (4 2. 1 m L) £(DM&WlZ^lZT 1 0tP^I# L 

fco vT7^ h U ^ A (4 

. Og) £'>L1*o2jPa.fco 2 0|P^I#L/co 

£ 0°Ctc;^ip L/Co 5 NTKII-fb^- K 'J ^ L/c0 £(DWtS 

%-^Ouu*JU A -efflHH Ltc0 MtikM£MTKM vv7A-e$£'JtL/ctt 

s ;Jli§ L fc0 ;Jt^£MJ±T;Ils L fc0 01*6£ *> 'J ti ?JU ti ̂  A 0 • v h V =? 

7<- (y^y-^/iixfjb, 5%) zmm[.tc0 mmbsvo (13. 
9 g) zmtco 
1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 73-1. 8 

0 (m, 1 H) , 1. 92-2. 06 (m, 1H), 3. 66-3. 82 ( 

m, 3 H) , 3. 82-4. 03 (m, 2H), 5. 14 (s, 2H), 7 

. 3 1-7. 40 (m, 5 H) . 

HH L/co [Da i ce Itil CHIRALPAC (g&ffi 

tl) OD-H, 10%l^-JI//n-Am ffiM^:12. 3 

9£\ 1 3. 5£] 

[0193] (3) (±)~ (Th7kKa77y-3-^l) L K7-y> 

2— (x h7b KP77>-3 --f Jl/) bl Fy Jj \/ 

— h (32. 3 m g ) £^y-JU (3mL) iZfeMLtzo 10*1 0 

%/'\7'y')AKi ( 

5 0 %#TKPP) (1 7mg) £jbp*.N TKHHSimT^KT 2 0#P^I# L/c 

o 0 J~)\y (1 mL) 

CitlLfco Z.<Dfemz4&l£ikik&m-'\, 4-ymvM(3mL 

) £jbPAfc„ £©M^$l£^KT3 0^m#Lfc„ L 

, *I§Elb£^ (4. 9 m g ) £t#/c0 
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1 H — N M R (4 00MHz, CD3OD) 8 (ppm) : 1. 90-2. 1 

0 (m, 1 H) , 2. 19-2. 32 (m, 1H), 3. 53-4. 35 ( 

m, 5 H) . 

[0194] 3 

(±) - (fh7kKa77>-3-fJI/) (ti 

%B) 

[-fb34] 

[0195] (1) 2- hyLKD77>-3 (2H) kh'7 

V y -h Ji/TiZ* */ U — h> CDI^-BK 

3-^ + VTh7kh'P77> (1 o. 3 8 g ) £ ^ J —JU ( 2 0 0 m L 

) (17. 5 3 g) £ 

tco 12mmmw[.tc0 mmbsvo (2 
7. 3 g) zmtz„ 
1 H — N M R (400MHz, CDC I 3) 5 (ppm) : 1 . 52 (s, 9 

H), 2. 46 (t, J = 6. 9 H z, 2H), 4. 10 (t, J = 6. 9 

Hz, 2 H) , 4. 3 3 (s, 2 H) . 

[0196] (2) (±) —t—ZfT)\y 2— (7h7Lh'D77>— 3— -f JU) L h'7 

y > a :> u - h 0^ 

2- [^LKP77>-3 ( 2 H) —r 1J T1'^] k K7^>i 

JU/1^>b-h (17. 2 6 g) ^7K ( 1 3 0 m L) KSSSLfco ^011 

}fcM£ (5 7. 2 m L) d1 0#^ 

m^L/co h'J ^7A (5. 3 6 g ) '> L 1" 

-Dl)W7Ltc0 d 2 0|rP^I^L/co 

o 5 NzKt&fb-J- K 'J ^ Ltco • PSfcJl/A 



WO 2013/051639 73 PCT/JP2012/075748 

L/co <7*vL/c^s ;JtiiL/c0 ;Jl>S 

^MJ±T)IlsL/co (5%p<^ 

y-;u/M|x^;u) -e*i^L/c0 tllElbiir^ (1 5. 3g) zmtc0 

[0197] (3) (±) - (Th7kKa77y-3-^l) LK7'y>lSl 

(±) 2- (Th7kh*P77>-3-^l/) t K7^>i 

JU/1^>b-h ( 5 g ) £^y-JU (4 0 m L) tC;#$?L/c0 

4^^b7K^-1, 4-SJX*-y->mfe (4 OmL) ^WXtc0 Z(DWtS 

^^[ZX-WtmWLtco J5^^MJ±T)IlsL/co 

7kt* 0 J-)\sX K 'J l>- K Ltco ^/fHH LT^£IIM*£;JIIXU *I§Elb 

&%} (2. 0 9 g) Zmtco 
1 H — N M R (4 00MHz, CD3OD) 8 (ppm) : 1. 92-2. 0 

2 (m, 1 H) , 2. 19-2. 30 (m, 1H), 3. 70-3. 84 ( 

m, 3 H ) . 

[0198] m&m 1 4 

(S) - (fh7kKP77>-3-^[,) kK7->'> mmm®*& 

[<fb35] 

[0199] (1) t-^T)\y (1. 3V>r > KU >-2 ~^;U) 

/ — hCD-gJ5% 

(3 0. Og) ^JUA'-tz-K (CAS No. 

870 — 46 — 2) (26. 8 g) CO KJUx > (600mL) T1-

-f-yXt>-<7 K^y 3. 2 5 0#^ 7^-tz^l- KP ^ L 

fco 1 M^"eMJ±T^;IlsL, o 
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^-c7jo%Lfc0 mt^T)\y a 
5 OmL) *> a — K/U N H *> 'J ^ ^ A 0 • V K V=? 7 -i 

- (Mix^;n 00%) zmm[.tc0 mwmzmmms 
JU (2 OmL) -eh'J^b-KL/co ?# £ tl/cHH* £;]IIX U METIZ& 

tiUT, *I§Elb£^ (16. 4 g ) ^%tc0 

1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 52 (s, 9 

H), 6. 55 (brs, 1H), 7. 79 (dd, J=5. 6, 3. 2H 

z, 2 H) , 7. 91 (dd, J=5. 6, 3. 2Hz, 2H). 

[0200] (2) (S)-t-7T)\s (1. 3V>T > KU >— 2 — 

) K^b K'D7^>-3-^JU) K@^]5^ 

7jC£~K (R) - (-) -3-kKP^>jK7kKP77> (CAS N 

o. 86087-24-3) (4. 84g)% (1, 3 

^7^ 7^ > K'J >-2-^JU) ^JUA'^-K (12g) t K 'J 7 i - JU* 

X70 (1 8. Og) ©THF ( 1 6 0 m L) DEAD (1 1 . 

5 m L) £5#F^frttT)rFLfco £ (DJxJ&M&MlZ 0 °C? 3 
gfi-e7^ri4 0^ri^Lfc„ tfbti/c 
01*6 5s *>l)t}J?)\st}:7Jx<7 P7K^77-f - (iilfVn-A^> 

, 2 0%) "e^U (12. 4 g) £?#fc„ 

1 H — N M R (400MHz, CDC I 3) 5 (ppm) : 1 . 29 (s, 6 

H) , 1. 53 (s, 3 H) , 2. 15-2. 33 (m, 2H), 3. 63 

-3. 97 (m, 4 H) , 4. 84-4. 94 (m, 0. 33H) , 5. 0 

4-5. 14 (m, 0. 6 7 H) , 7. 7 5 - 7. 8 4 (m, 2H), 7. 

87-7. 94 (m, 2H). 

E S I —MS m/z 355 [M+N a] + 

>9 8 % e e [ I C, 1 0 %x^ j -;U/ n> 
s mmm =9. 7^] 

[0201] (3) (S) -t-y^U 1- (TK7bKD77>-3-^l/) LK7 
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7JC£"K (S)-t-7>;U (1, 3> K'J >-2 

)\y) (Th7kh'P77>-3-^l/) tl )[//<*- K ( 1 2. 3g) ©TH 

F (1 2 5mL) m^s (3. 94mL) £2 

TlTL/co C0J5J^;Fb^^O°C-e3 0^, ̂ 3 0f|, 0 

°C-e4 0irP^I^L/co 

tcjISS L fc0 ?# £ *> 'J * ?)\sti 7A^P?h^7 

7-f- (M|x^;U/n-^7°^>, 1 0%~1 4%) -elti^L, ^ilE'fb'n 

^ (7. 0 4 g) £?#fc„ 
1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 48 (s, 9 

H) , 2. 00-2. 1 1 (m, 2 H) , 3. 6 7 -3. 8 2 (m, 4H) 

, 3. 87 (dd, J = 8. 8, 7. 2Hz, 1H), 3. 97 (dd, J 

= 15. 2, 7. 2 H z, 1 H) , 4. 67-4. 80 (m, 1H). 

E S I —MS m/z 225 [M+N a] + 

[0202] (4) (S) - (fK7kKD77>-3-^i,) kKr>'> MMM®* 

(S) -t-y^JU (Th7kh*P77>-3-^Jl/) t: h*7y>^)M* 

^>b-h (7. 0 4 g) £4*l£±^t7.K||- 1 , 4-y(6 

OmL) tomU/co 5#F^ ^^5 01C 

T?2 0^m#Lfc„ J5^;Fb^^MJ±T^}IlsL/co i;MMTBE^i^ 

y-ju-e hufau-hu/co tiiElti^] 

(4. 8 5 g) zmtzo 
1 H — N M R (4 00MHz, CD3OD) 8 (ppm) : 1. 90-2. 0 

4 (m, 1 H) , 2. 19-2. 32 (m, 1H), 3. 70-3. 84 ( 

m, 3 H) , 3. 8 6-4. 0 2 (m, 2 H) . 

[0203] m&mi 5 

(±) — — 4 —^nub 
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[0204] (1 ) 

Th7tKP-4H-tf7>-4-^> (CAS No. 2 9 94 3-4 2 

-8) (10. Og) 0DCM (400mL) > K <J 7 

K • — (13. 8mL) Xfc0 ZVKlfcjfcZ 

- 2 5 °C L tc o K 'J * 'J )lV TV**y ( 2 M 

5 5 m L) % 4 0^W}T;lSTT-JP;L/c^ 

2. 50tP^I#L/c„ (4 OmL) ftLtz 

0 #$Jf muikityy'E-OAykm^ : 2 8%7> 

^-^7K=1 0 : 1 (5 5 m L ) T?gfc& U £ A±-e$£'Jt 

U ;Jtii U MJ±T^)IlsL/co 'J P7 K 

^77-f — (Mif^/n1 0%~1 4%) -e*iiiLTtl§E 

ltl§^ (3. 8 0 g) £?#fc„ 
1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 82-1. 8 

9 (m, 2 H) , 2. 6 5 -2. 7 2 (m, 4H), 3. 8 5 -3. 9 4 ( 

m, 4 H) . 

[0205] (2) (±) —X—~fT-)\/ 2- (^•^•iz/^y — 4 —•<)[/) tP^i/ytUls 

U- K 

m^V3- (1) (2) ^^r"tzA>-4-^> (3 

. 80g) t t K (3. 6 1 g) tllEltl^] (4 

. 6 0 g) Zmfco 

E S I —MS m/z 253 [M+N a] + 

[0206] (3) (±) ~^^-tzA>-4-^;Ub 

mi&mi 3- (3) tmmo)j5&iz£vs (±) -t-y^u 2- u* 
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(4. 6 0 g) *I=E 

(3. 7 2 g) ttmtc„ 
1 H — N M R (400MHz, DMSO-d6) 5 (ppm) : 1. 50-1 

. 82 (m, 4 H) , 2. 0 2-2. 3 4 (m, 2H) , 3. 08-3. 1 

8 (m, 1 H) , 3. 47-3. 57 (m, 2H), 3. 61-3. 74 ( 

m, 2 H ) . 

[0207] m&m 16 

(1. 46 ~^;u) L & 

[<ft37] 

[0208] ( 1 ) 2- 2->T JUy x^ y — JU@-£-J5£ 

7jO%~fs x^UV^'J P-JU (2 0. 8g) ^P > h 'J DM 'J K $/x 

fJbx-xJUig#; (0. 2 5 5 m L) ®;Fb"^^ xtf^ppt K'J> (3 

1 g) £10tPeW}T, ffiTT*1}\\z.tc0 0^1 0^ 

, :x^z8 0°cz'\mmmwLtco KjtWtS^^izmLtc0 TIC^L/CTK 
SHt;b 'J (2 0. 7 g ) 0 1, 4-^^t> (1 10mL)M 

"X 4 5 ^PPIAH^TN JiSTT-iPx/co t# ̂  

T3 0»Lfc„ ;i>S£MJ±~RC}f isL/c 

0 >$£5 8-6 2°C/0. 3mmHg0g^|/c„ 

Z(Dtyj}%:, P7h^77<- (iixfjb/n-^^ 

>, 5 0%~ 7 5 %) "e^U (3. 1 1 g) £?#*:„ 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 10 (t, J 

= 6. 4 H z, 1 H) , 2. 65 (dd, J=4. 8, 2. 8Hz, 1H) 

, 2. 82 (t, J = 4. 8 H z, 1 H) , 3. 16-3, 21 (m, 1H 

), 3. 46 (dd, J = 1 2. 0, 6. OHz, 1H), 3. 57-3. 



o-m^ (6 ws L L) 
"immx (%oz 

0-.n¥fR^fT^ ("|wg -3) <xir 

vie vGU#9aao3i^M^a>2 Oiw 

g g • L '$§£<XIH I/M3 "3) av3a (1w0 i) dHio 

(6 wo 178) r^y LU^P (6wogg) H—(if 

>-2-<fiK>A>A + ̂ -£ 'I) K+A- l -J-n^UX ( L ) 

- 17 I \\k\WM " ( 6 w g 9 3 ) 1f—-£ — 9 17 'L 

>A^^-£ ' L ) ir>-917 'L ir^/1 - 1 (£) [0130] 

• (H L 'SJ q) 96 "S ' (H 9 'w) L 6 "S 

~Z8 "£ '(HZ 'w) L L "£ —0 L "£ '(HL 'ZH8 "8=r ' 

pj q) L g "s : (wdd) § (eioao 'ZHI/MOOI7) ^ IAI N — H L 
o 

-m* (G^z L z) vnfif|*Ma (%oo L 'ir^-xir^x 

a) -ycc=6*\ n<^ vn<5£ 

°--/§^ (Bujgg) ^q>2Hi (%oo i~%og<4^ 

N/-u/ir^-xir^x^) - > (\ ^ ^ioc 

(%og~%oi7 u/ir^x|i^i) ->^^H 

"--n&ifLU^o las^ivic mogaaog^^ 
^ °^vD?aigLi zmmp K%mm a^ooz) 
^a-v ' L CD (6 1 1 •£) ir-^£x (<^H >Mr>- 3 

) - 3 ^ ̂  (1^003) < -fr 4^^-17 'I® ( 6 W 6 9 ) V6^ri 

q>ll>f^ (6 uj g IP) H^v6^ri^n^D?no0g g 

917 'L (3) [6020] 

' (HZ 'w) 68 ' £ — L 8 "£ ' (H £ 'w) 8 L 

8t/.S/.0/ZI0Z<IfAL3d 8 L 6C9IS0/CI0Z OAV 
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1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 2 8 (s, 5 

. 4 H) , 1. 50 (s, 3. 6 H) , 3. 60-3. 72 (m, 4H), 

4. 02-4. 11 (m, 2 H) , 4. 13-4. 21 (m, 2H), 4. 

64-4. 71 (m, 0. 4H) , 4. 8 3-4. 9 2 (m, 0. 6H) , 

7. 7 7 - 7. 8 3 (m, 2H), 7. 8 9- 7. 9 6 (m, 2H). 

E S I —MS m/z 385 [M+N a] + 

[0211] (4) t-y^U 1- CI. 4 6 H 

h(£>£-J5g 

1, 4 6 (1, 3 

K 'J > - 2 - ̂ ;u) — h (7 1 0 m g ) ©THF (7mL) 

, (0. 2 1 m L) £ 1 ^f|AHnlTL/co 

^^St3 0f|, oiN-e5 0°C-ei 10l^m^L/co 

L/ctit, L/co /Jl!^^MJ±T Willis L/c0 

01*6^ */Td^£;Jl£L/c0 

P7h^77-f - (iiifVn-Ay^y, 1 5%~25%) "CHiSl L 

, (3 9 3 m g ) £?#fc„ 

1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 47 (s, 9 

H) , 3. 6 7 -3. 8 8 (m, 6H), 3. 94 (d, J=6. 8Hz, 

4 H) , 4. 4 0-4. 6 0 (m, 1 H) . 

E S I —MS m/z 255 [M+N a] + 

[0212] (5) (1. 4-y'^^-tzA>-6 ~^;U) LK7->'> 

1- (1, 4 6 L 

i/b-K (3 9 2 m g ) (DV^**fy (3mL) 4 Mi^KH-1 

, 4 -m-^y-ymfa (3 m L) 
t?5oic-emrii#Lfc„ s^;Fb^^MJ±T^}iisLT, mmtstyo ( 
3 4 1 m g ) 0 

1 H — N M R (4 00MHz, DMS0-d6) 5 (ppm) :3. 38 (q 

uint, J = 4. 4 H z, 1 H) , 3. 62-3. 74 (m, 4H), 3 
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. 80 (dd, J = 1 2. 8, 4. 4Hz, 2H), 3. 86 (dd, J = 

12. 8, 4. 4 H z, 2 H) . 

[0213] mmv i 

(±) - (fh7LKD-2H-e7>-3-^^) L 

J=LM 

[-fb38] 

[0214] §Ui£0lJ1 3lzm\lTs KP-tf^>-3(1) -

(2) 

1 H — N M R (400MHz, CD3OD) 8 (ppm) : 1. 53-1. 6 

4 (m, 1 H) , 1. 72-1. 87 (m, 2H), 1. 98-2. 09 ( 

m, 1 H) , 3. 06-3. 15 (m, 1H), 3. 59-3. 72 (m, 

3 H) , 3. 8 1-3. 9 0 (m, 1 H) . 

[0215] m&M 1 8 

(3 S R. 4 R S) - 4 - k K 7 Ji/f h 7 L K • 7 7 > - 3 - ̂  - Jl/i§ 

[<ft39] 

NHNHBoc NHNH2 ?\ (1) > H°Y^> {2) HOv\ 
o O 

racemic racemic 

[0216] (1) t-7"^JU 2 - [ (3 R S. 4 S R) — 4 — b KP K =j b K 

• 77>-3 -^JU] b K015-J5E 

3, 4-i/t^^>Th7kKP77> (3. 3 3 m L) t t - 7°TJIst) JlsS< 

-tz— K (6. 1 4 g) £2-7°PAy-jU (1 5mL) L 9 0 "CtCjQ 
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BLtco 3 t h (6. 3g) £iIjQL/c0 M^2 

Mt/MJ±T)IlsL/co a>l^PP*JUAN 

^IBL/CO u ;JI 
^^MJ±T)IlsL/co ^NHi/'JA«7A^P7h^77-f- (It 

I£x^JU/n 5 0%~ 1 0 0%) U tl§Elbl=r^ (5. 

7 8 g) £?#fc„ 

E S I —MS m/z 241 [M+Na] + 

[0217] (2) (3 S R. 4 R S) -4-k K7'y'-Jbfh7L KD77>-3-^ 

JUijlil •'/?% 

t-^JU 2- ( (3 R S, 4 S R) -4-kh*P+i/fh7llh*P77 

> - 3 - -f JU) Lh"7y>^m^>l/-h (5. 7 8 g ) 

WL (3 0 m L) iZ&ftTZ 4 Mj&ikfrM- 1,4- (50m 

L) ^®I^L/co J^^flsU tl§Elbl=r 

$) (5 g) Zmtco 
1 H — N M R (4 00MHz, CD3OD) 8 (ppm) :3. 49-3. 5 

4 (m, 1 H) , 3. 57-3. 63 (m, 1H), 3. 65 (dd, J = 

9. 67, 2. 6 4 H z, 1H), 3. 70-3. 76 (m, 1H), 3. 

96-4. 08 (m, 2H), 4. 28-4. 32 (m, 1H). 

[0218] §U£0IJ1 9 

(2. 4. 6- hU^^Ubf'jyy-S-^U) #'P>Im-StiL 

[<fb40] 

[0219] 3—7"P^—2, 4, 6- MJ (CAS No. 2 3 0 7 9 

— 73 — 4 ; P r a s e n j i t Mai etc. , Journal o 

OH 



%s~%o AD 
(\<^wm o-nifiwa^oa Ki*ww2mm 
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3 (i^se "6 ,H<^H KV0H-^:i^a) 
2 °^nm'-1 (1^02 L) dHl^i 

«GA^~U) Am^v^ir^ 
W^WM vn^fhLB^wff< u 

°~j-iw:m o-yn^ifa#0sxnooo8 v"£« (B 
^28i) ir > A ̂ vqnil^r SP (6 si? >) s a N vn^0 2 °-y 

(nujog) (6QO "S) 3 [1220] 

[LW>] 

'L - (ir^*<**H *) -S-!•/:-3 

0 3 ri^i^ni [0220] 

" (H L 

's) 33 V '(H£ 's) L 9 "3 ' (H £ 's) £9 "3 ' (H £ ' 

s) 09 "3 : (wdd) g (9P — OSIAia 'ZHI/M0017) y l/M N - H i 

°-m% (6UJ2172) ^q>2Hi ^2 2-MHSli 
°'j-^^^\(-rG^^t^\NOQ2mu--i 

n<i% o^n0a^®vD?^i^ioa)a^sp^ri5K|g 

^q/f^f °^n^ff^o si:iSi v^o Lxno08z.- v"£« (n^sz. 
•o) °^n^if^o ei:i^(i v"£« (I 

w L £ "£ vW<-fr^N/-u V|AI e 9 " I ) fiir^.£-u ^ d?£C 

110,8 Z.-^#<0)2 (1^03) dHi5 (6 L) (£3170 

— 9 17 17 £ d d '(6)89'Ajls!wei|0 o | u e 6 J Q J-

8t/.S/.0/ZI0Z<IfAL3d 28 6£9I£0/£I0£ OAV 
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) XmWkLtco =?<?*/* >£MJ±T}fisU 0g*6£ifJ£NH*/'J 

8 8 0 m g ) tt%tc0 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 41 (s, 6 

H), 3. 38 (s, 3 H) , 4. 35 (s, 2H), 7. 05 (s, 2H 

) . 

[0222] m&m 21 

3-7"azE-6-^aa-2. 4 - b° u Vyo-Stfc 
[<ft42] 

[0223] 5 — 7 • ̂E — 4 , 6-V/*>*>-2-7$ > (C A S No. 89 

856 — 44 — 0;Aldrich) (4. OOg) £}f ( 2 4 m L) 

7.K (2 4 m L) APA./c0 il0 C^^SPUS 

h'J^A (3. 5 7 g ) £jbp*.N 1 0ftfflfrLtzo 

itm (I) (5. 9 1 g) £JP;L 0°CtCT5£\ ^tCT40|^1 5^1 

WLtc„ J^>S£0oC^£PU 5 N7KSHb^ K 'J J5J& 

L/c0 JSJ^fcMtx^ju^Jp;^ ;JiiiL/co SlS$©#$IJf£ 

^ItU TKjf^Mtx^JU-effltJH L/co £MJ±T)I$6Lfc0 

01*6 £s> 'J ^JU^A^ • v K 7 -f - (Mtx^JU/ n -^7°^ >, 

5%) (1. 7 9 g ) £?#*:„ 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 39 (s, 3 

H) , 2. 6 5 (s, 3 H) , 7. 0 6 (s, 1 H) . 

[0224] §U£0IJ 2 2 

3-yg^E-6K^>-2. 4-VX ^JUbfU ^>0-^]^ 

^*ib^7A^P7h^77^- (n-/\^» -e*tiiu *I§Elb^ ( 



WO 2013/051639 84 PCT/JP2012/075748 

[<ft43] 

[0225] m^m2. 1 Tl#^tl/c3-7"P^-6-^PP-2, 4 - V * tf 'J V > 

(2 0 0 m g ) ^DMF (1 mL) K 'J 0 K^r 

*> K (2 8%^;-J« 0. 7 4 1 m L) 6 0°CtCT 1 5 0# 

mw^Ltco L/CO 

J±T)IlsL/co 'J t> f)\/t) 7A^?P7 h^77<- (Mtx^JU/ 

n-A^>, 0%~1 0%) -elti^L, (1 7 2 m g ) £?#fc 

0 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 34 (s, 3 

H), 2. 57 (s, 3 H) , 3. 88 (s, 3H), 6. 46 (s, 1H 

) . 

[0226] m&m 2 3 
3—yp^E—6—y S^->~2. 4^JUbfU 

[<ft44] 

[0227] ( 1 ) 5 —7"P^E —4. 6 - V* T)\s b° U 2 

2-7^-5-7"Pt-4, 6(1 5g) (1 

4. 2 m L) 7K (2 1 2mL) -&/c0 

, 0°CtCTMll^ K 'J ^A (6. 1 8 g) 07K (3 1 m L) ^^JPPL/C 

o 1 mmW^Ltcik, 0nn*)\sAT:^&Ltco 

IsU ;jIi§L/c0 ;]*Jg£MTB 
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EZimtZ>Zfn\ (1 3. 7 g ) 

E S I —MS m/z 204 [M+H] + 

[0228] (2) 3-7"D^-6-^ h^>-2. 4 - V* T)\s b° U V 

5 — 7 • ̂E — 4 , 62-^-;U (7 g) N 

)\s (2 1. 6mL) , (19. 1 g) (DWtStnnM 

A (1 4 0 m L) m%tPs ^tCT 3 6 0tP^I#L/co KfcfeZ *> lJ 13 ? JU 
y^y KtCttU (M|x^;u : n-^7°^>=2 : 8) <DM'£®M*m^T 

mthLfc0 mzztv. mrnksvo (6. 9 8 g 
) zmtco 
1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 32-2. 3 

5 (m, 3 H) , 2. 5 6-2. 5 8 (m, 3H) , 3. 88 (s, 3H) 

, 6. 4 3-6. 4 8 (m, 1 H) . 

E S I —MS m/z 216 [M+H] + 

[0229] §^00 2 4 
(6-yh^r->-2. 4-yy^JUb°Uy>-3-^JU) 

[-fb45] 

[0230] 3 — yn^E— 6 -* h^>- 2, 4 — V * T)\s fcf 'J V > (15 0mg) £T 

HF (3 m L) d G>m%L* ~ 7 8 °CtC^ip U 

A (1. 6 3 M% n 0. 4 6 8 m L) 

3 0ft&ftLtco (0. 1 0 8mL) *k1)WX, -

7 8°CtCT 1 0£\ ^tCT5 O^I^L/co >^E = ̂  

A*5§&£;!JD^ THF^iL/co ?#£*lfc0g*6 

£;Jli§ L/Co }JilX L/cHMrt£:zKfc<£t/ n -^7°^ >-?;£;£ Ls tllElb^^ 

(4 1 m g ) %%tzo 
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1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 31 (s, 3 

H), 2. 48 (s, 3 H) , 3. 89 (s, 3H), 4. 77 (brs, 

2 H) , 6. 3 5 (s, 1 H) . 

[0231] m&mz 5 
3-^gg-2-^ h^>-4. 6yyo-StiL 

[<fb46] 

[0232] ( 1 ) 3-yg^E-5-0 • • - 6K^->-2. 4-V*V > 

m&\ 2 2 -??# 3 - 7g ̂  - 6 - * S - 2 , 4 - V* tf 'J *>* 

> (8 0 0 m g ) ^DMF (4mL) tCjPpL/c0 I©«NCS (4 9 4 

mg) £jbp^ 8 0°CtCT 1 40tP^I#L/co Ltz0 ?# 

'J A^J^7A^g7 h Os=y 7 -f - (Mtx^JU/ n-A^ 

5%~30%) x%m%Ltc0 mmksvQ (9 3omg) £?#&„ 
1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 51 (s, 3 

H) , 2. 5 6 (s, 3 H) , 3. 9 8 (s, 3 H) . 

[0233] (2) 3-^gg-2-y S^->-4. 6 - V * T)\s b° U V >0^ 

3-ygf-5-^gg-6-^h+5'-2, 4(93 

Omg) ^TH F (1 OmL) lCflPx.7c0 CI — 7 8 °CtC>££p L, n 

(2. 6 M% 1. 4 2 8 m L ) p* 

s luajttcT 1 

% DCM-e&ai Ltco K 'j ̂ A-essjs 

L/co $^iJ£}Jt®LTP&£U ;Jt^^MJ±T)IlsL/co %bti 

A^g?h^77< - (iiifJl//n-Ay^y, 5%~3 

0%) tllElblir^ (3 0 Omg) £?#fc„ 
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1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 31 (s, 3 

H), 2. 38 (s, 3 H) , 3. 99 (s, 3H), 6. 62 (s, 1H 

) . 

[0234] m&m 2 6 3-7"D^-2-^ h^>-4. 6 - V* T)\s b° U V 

[-fb47] 

[0235] ( 1 ) 3 -yg^E - 2 - ̂7 • • - 4. 6 S/XP-frfiR 

2-^pp-4, (2. 85g)£^t 

TKHII (1 5 m L, 4 8%*5§&) U 0°CtC^iPL/co ^(D^mz 

wmmi- K 'J ^ A ( 1 . 5 1 g ) 07K (2 m L) < U tffiT U 

0°CtCT 1 5^I^L/co ( I ) (4. 1 8 g) <P^b* 

iSK5mL, 4 8%*5§&) MMfeZffiTL. 0°CtCT 1 O^m^L/c^ 

, 6 0°CtCT 1 0tP^I#L/co Mtx^JU-ea 

HH L/co ©t f Ktc#£ L, MIx^U"?;# 

HH Ltc0 ii^NH^'J^^7A^g7 

h^77<- (Mif^/n-^7°^>, 0 %~ 3 0%) U tl§E 

lbl§^ (2. 9 7 g) £?#fc„ 

E S I —MS m/z 220 [M+H] + 

[0236] (2) 3-7"g^E-2-^< h^>-4. 6 - V* T)\s b° U V >0^ 

3-^P;E-2-^PP-4, 6 *Jy (2. 9 7g) fcit/ 

^K'J^A^K^r^K (1 1. OmL, 2 8%^y -JI/&&) <PM^$)£ 

D M F (3 0 m L) 8 0 °CtCT 3 6 0tP^I# L/c0 SJ^CTK^JP 

yx^;i/X—^jiz-eaaiL^o ^H^MJ±T}IlsL, gg*6£*> "J *4* 

- (iixfjiz/n-A^^y, 0%~1 0%) 

xmmL, (2. 3 3g) £?#& 
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1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 33-2. 3 

4 (m, 3 H) , 2. 3 6-2. 3 8 (m, 3H) , 3. 98 (s, 3H) 

, 6. 6 1-6. 6 4 (m, 1 H) . 

E S I —MS m/z 216 [M+H] + 

[0237] m&m 2 7 (2-^h^>-4. 6 - V* T)\s b° U V > - 3 - -f ;U) df •> 

[-fb48] 

[0238] 2 4 izm UT, 3 - 7"P ̂  - 2 - h - 4 , 6 - V* tf 'J *>* 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 37-2. 4 

2 (s, 3 H) , 2. 4 7 -2. 5 2 (s, 3H), 3. 99 (s, 3H) 

, 5. 91 (s, 2 H) , 6. 6 0-6. 6 7 (s, 1H). 

[0239] m&m 2 8 

4-7"m^E-2-y K^>~3. 5-V* ^>©1^ 

[<ft49] 

[0240] ( 1 ) 3. 5-y'7"a^-2-^ K b° U »>* > - 4 - T $ 

2 - h - L° 'J ^- 4 - ̂ JUT7 $ > ( 1 5 g) tNBS (47. 3g 

) (Dfe&mzmm (1 5 OmL) ^tCT3 0|^m^L/co J5J&& 

£MJ±T}fisU a)t^O°CtCT 5 M ymit± K 'J ^A*^ (2 0 0m 

L) *k1)W7L, L/co S*> 'J 

OH 
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* K mm^T)\y/n-^y°oy, 1 0%) xmmL, 02. 
4 g) zmtc„ 

E S I —MS m/z 283 [M+H] + 

[0241] (2) 2 h^>-3. 5 isy-4-~3P$ 

3, 5 — 2 ——4 —> ( 1 6 g) , K 'J * 

T)l>-fcu*^y (19. 8mL) , Pd (d p p f ) C I 2 • DCMigfa (4 

. 1 5g) , ft&Xfvm-h 'J OA (2 3. 5 g ) (DWtS'tfQZ 1, 

yy (3 2 0 m L) fed; t/7K (3 2 m L) T? 1 2 

L/CO mi±T)B^Lfc0 

?)U/<y K (N H—>'J ^>f;u) izfcL, Ltc0 mbtitc 

&mzNH-*/i)ti?)\, (3 0 g ) MJ±T)IlsL/co i^NH *> 

'J tlJf)\ytlz>AO PV VO'^D -f — (iiifVn-Ay^y, 0%~3 

0%) "e^U (4. 4 3 g) £?#fc„ 

E S I —MS m/z 1 53 [M+H] + 

[0242] (3) 4-7"P^E-2-y K^>-3. 5 - V X b° U V y(D<S$L 

(i) (12. 1 g) tmma. 07mD 

£^-tz h IUU (8 OmL) 7 0°CtCT 1 

J^C|W|^Jt^T2-p< h^>-3, 5^>-4-7$ > ( 

3. 9 g) 0^-tz h-K IUU (4 OmL) M^STL, 7 0°CtCT 1 0tP^ 

JI^L/co MJ±T)IlsL/co 

^iZX3 OftfflfcLtco K 

h™;Jli§U L/co 

IsL, Hi/iJ ̂ >f>iU^^A^PV h^7-f- (n-A^>, 1 

00%, H—> 'J tJ?JlsS<'y K, n-^7°Oy, 100%, ) "elf 

§UU mmtSVQ (4. 3 g) £?#*:„ 
1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 28-2. 2 

9 (m, 3 H) , 2. 29-2. 31 (m, 3H), 3. 93 (s, 3H) 
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, 7 . 77-7. 84 (m, 1H). 

E S I —MS m/z 216 [M+H] + 

[0243] m&m 2 9 
(2-^K^->-3. 5isy-4 ~^;u) 7$nym<D'£j& 

[<ft50] 

[0244] ( 1 ) 2 - 7)\st • - 3 - 3 - K~ 5 - ̂  T)\s¥ U ^'>0^ 

THF (1. 2 L) (9 2 m L) MHHH 

- 1 8°Ctc;^iPL/c0 IOMIC2. 6 9 M n - 7>JU 'J TO A 

( 2 2 4 m L) iTL/c0 )TF*I7^ 

AS2 0 5 °C £ Lfco - 7 3 °CL/c0 C 0 

J5^tC2-7;u^p-5(6 1 g) 0THFi#i (2 4 

OmL) ZffiTLtzo S°ClZX3Bm*mWLtz0 C0J5 
(1 3 9 g) ©THFM (2 4mL) ^jjSTL/co Jx£t\/jl"n 

^^-7 5°CtCT 1 01^5 5^I^L/co J5J»7^ (2 2 0 

mL) ^Fb-n^^ 5 L/co 

Iim 7K (1 . 2 L) £jbn*.fc„ Txm&i- hU^Al 

(1 3 6 g ) 7K;m (3 0 0 m L) ^7K (3 00mL) £ JQ;L 10 

ftmmny,tz0 c©^ti^MTBE d. 2L) -eatHL/co 

(5 OOmL) U)%)$Ltz0 -&t>-&tzfrM £ M T B E (1 L) T?& 

HH L/co vAT'lfc'Ji Ltz0 ;Jli§ 

LTP^$, jJi^^MJiTjIlsL/co 01*6 Id n-^y°Oy^:1]UX, ;^iPL/co 

^/fHH L/cSft^}JilXL/c0 n ~^y°0 yzfcftLtzo Jji^^^ip U L 

/cHH*£;jIIXL/c0 C©i#^5@iyinh1:\ (1 09. 

6 9 g ) ?#fc„ 
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$r^<2>< /$nir^>^ - g '£-<^H^-3-.H-E-17 (s) [91730] 
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WO 2013/051639 92 PCT/JP2012/075748 

Ltco MTBE (1 L) 17K (1 L) £JQ;LT^IBL 

tc o £MT B E (5 OOmL 

x 2) T-ttHh L/Co v L/cQ ;]I 

;Ji^^MJ±T)IlsL/co ggzSK n-/s7* > (5 0m 

L) 0°CIZT immmW[.tc0 */fdiLfclIH*£;]IIXL/co ^Ltz 

n-^7°^> (1 OmL) T?@<*£gfc& tllEltlir^ (42. 6g) ?# 

/c„ ;Jt^^MJ±T)IlsL/co (5 m L) £JQ;L 0°CK 

T3 0^L/c„ LfclIH*£;]IIXL/co ^lfcn-A^> (2m 

L) ^ilE'fb'n^ (2 0. 2 g) %tca 

L/co a)ttCn-^7°^> ( 5 m L) £JQ;L 0 °CtCT 3 0 L/c„ #r 

ft LfclIM*£;JlIXL/co ^Lfcn-A^> (2mL) "eHM* £&}# L/c 

o do. 7 g) mtc0 (73. 5 g) mtc 

0 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 33-2. 3 

4 (m, 3 H) , 2. 3 6-2. 3 8 (m, 3H) , 3. 92 (s, 3H) 

, 7. 7 6 (s, 1 H) . 

E S I —MS m/z 264 [M+H] + 

[0247] (4) (2-yh^r->-3. 5-^/TJUt0'J^>-4-^JU) df• >B£© 

j=L£& 

4-a-h'-2-^h+^>-3, 5(2. Og) 0TH 

F (4 OmL) 7 8°Ctc;^ip L/co 2. 6 9M n~7"T 

JU'JTOA ^ (6. 5 m L) £1 0 Ltc0 Z(D 

WtStyQ£-7 8°CtCT2 0 L/cQ C (DM&%}IZ*^7II K 'J -f V 7°• 

tfJU ( 5 . 2 6 m L) £ 5 Ltc0 Z (DM £•$)£ 1 . 5 

(jT2 0°CS-e#^L^^^JI^L/co 

HH L/co L/Co dO^Jf^^x^jiz-eaai L/Co £• 

A-e$£'JtL/Co ;JtiiLT$£'Jt$J£P&£ L 

tc&s ;Jt^^MJ±T)IlsL/co a^^MTBE^JPxh'J^ib-KL/co 



WO 2013/051639 93 PCT/JP2012/075748 

ftrtJH LfclIM*£;JllXL/co 0 IsLtc 

o a^CMTBE^jQpLh'J^b-hL/co ^TuH L/c^ilE-fb-n^ (5 5 1 

mg) £;JlIXL/c0 -SHI^MIX?1 JUtcS L/c0 ^MCPM T B E 

h 'J T J- b— h Lfc0 #ftil L/c^IIE-fb-n^ (5 5 3. 3 m g ) ;JlIX L/c0 /Jl 

^^MJ±T)IlsL/co BmzMTBE^mXh'JTuly-hLfco tif&Lfc 

tl§Elbl=r^ (12 1. 1 m g) ^MMLtc0 1=rfrtmi§Elbl=r^ (1.23 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 19-2. 2 

0 (m, 3 H) , 2. 2 3-2. 24 (m, 3H) , 3. 91 (s, 3H) 

, 4. 94 (brs, 2H), 7. 74 (s, 1H). 

E S I —MS m/z 182 [M+H] + 

[0248] m&m 3 0 3 — 7" • — 6 — (V 7 ^ T JU) -2. 4 - V * T JU b° 

U y>(P^fi£ 

Dfb5i] 

[0249] ( 1 ) 3-7^^-6- (7"D -2. 4-*/,* ̂ JUbfU S/ >0-^ 

3 — 7" g ̂ E — 2 , 4, 6 - K 'J */> ( 1 5. 6 g) N NBS (1 

3. 9 g) (5 6 7 m g) (DM( 

3 0 0 m L) mU^PX 2 Ltca L/c^s ;]I 

*>l)t}J?)\st}:7Jx<7 g7h^77<- (iixfJlz/n-A^^y, 0 %~ 

1 0%) "e^U tllElblir^ (8. 0 0 g) £?#fc„ 
1 H — N M R (4 00MHz, CDC I 3) 5 (ppm) :2. 39-2. 4 

2 (m, 3 H) , 2. 6 6-2. 6 9 (m, 3H) , 4. 44 (s, 2H) 

g) mtc 
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, 7. 1 5 (s, 1 H) . 

[0250] (2) 5 -7"DzE-4. 6 - / T)l> b°P U >7Jbf'b K0£-J5g 

2--hP7°PA> (1. 9 6 m L) (D/9J-)\s (4 OmL) ^ 

K 'J OA/ h^> K (1. 1 6 g ) 2 0#4f# 

Ltco 3-7^^-6- (7'Pf^fJb) -2, 4-^^^ 

(2. 0 0 g ) 5 0 "CtCT 5 0tP^I# L/c0 

EE"F/HisLs mmz7^1]\iXs mtm-)\sZ$\&Ltc0 ^H^MJ±T}Ils 

U t)?Jlst)^AO P7h^77^ -

>, 0 %~ 5 0%) "e^U ( 5 6 5 m g ) £?#fc„ 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 42-2. 5 

5 (m, 3 H) , 2. 72-2. 85 (m, 3H), 7. 60-7. 70 ( 

m, 1 H) , 10. 0 0 (s, 1 H) . 

[0251] (3) 3 — 7" P — 6 — (V 7JU;fr P / T)\s) -2. 4 -VX ^JUbfU V > 

5 — 7 P ̂ E — 4 , 6 'J yTJIyT't: K ( 5 6 5 m g ) 0DCM 

(10mL) 0 °C tC T B A S T (1. 0 7mL) 

1 20irP^i^L/co KUO 

A*5§&£;!JD^ DCM-eaaiL^:„ gg*6£*>'J2J 

V)\st)z>A^P7h^77< - (iiifJl//n-Ay^y, 0%~5 0% 

) (4 1 5 m g ) £?#fc„ 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 47 (s, 3 

H), 2. 71 (s, 3 H) , 6. 39-6. 70 (m, 1H), 7. 33 

(s, 1 H) . 

[0252] m^M3 1 

3-^^- (6-7;UT|-P^51>'U) - 2K^->-4-^^UbfU 
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[<ft52] 

0 

Br (1) 

F 0 

Br 

[0253] ( 1 ) 3-7^^- (6 -yjUtU/TJU) - 2 -/TJlsk? 

m^M2 6 (2) [ZX%btltc3-yu=E-2-/ h^> —4, Q-V/T 

)\y\^)Vy (3 0 0 m g ) N NBS (2 4 7 mg)1 £ > W 

)L> (1 0. 1 mg) (6mL) mU^X 2 

;IL/C0 L/c^s ;JtiiL/c0 

L/co TBAF (5. 5 5 m L, 1M THF mm IzmM U &U. 

lZT2ftfflffiftLfc0 KJ&fcZMETmffiLs • 

7h ̂ 77-f- (iStifVn-Ay^y, 0 %~ 5 %) N NH 

:> 'J PV h?'^7 -i — (iiifJl//n-Ay^y, 0%~ 

5%) "e^U (1 3 6mg) £?#*:„ 

E S I —MS m/z 234 [M+H] + 

[0254] §U£0IJ3 2 

3-7^^-6- (7)[/Xn/T)\s) -2. 4-yy ̂ JUbfU S/XP-frfiR 

[-fb53] 

[0255] ( 1 ) 3 — 7" g ̂ E — 6 — (7>>U;fr g / T)\s) -2. 4^UbfU $/ >0 

§U3s0!l3O (1) [ZX%btltc3 -ygf- 6 - -2, 4 

(2. OOg) t TBAF (35. 8mL, 1M TH 
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2mmmwLtc0 

%*>l)t}J?)\st}:7Jx<7 P7h^77-f - 0% 

~5o%) ?m&Ls mmbsvo (5 7 2 mg) £?#&„ 
1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 44 (s, 3 

H) , 2. 67 (s, 3 H) , 5. 2 8- 5. 4 7 (m, 2H), 7. 14 

- 7. 1 9 (m, 1 H) . 

[0256] m^M3 3 
3-7"DZE-2- (^U^g^^U) -4. 6-y^^Ubf'J $/XP-^-JsK 

[-fb54] 

[0257] ( 1 ) 3-7"DZE-2- (^WE/TJly) -4. 6^UbfU V >(£>-£• 

3 — 7" • — 2 , 4, 6 - h 'J *jy ( 1 5. 6 g) N NBS (1 

3. 9 g) )\s (5 6 7 m g) <DM( 

3 0 0 m L) mU^X 2 Ltca L/c^s ;]I 

*>l)t}J?)\st}:7Jx<7 P7h^77-f - (iiifVn-Ay^y, 0%~ 

1 0%) "e^U (3. 5 1 g) £?#*:„ 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 37-2. 4 

1 (m, 3 H) , 2. 47 (s, 3H), 4. 72 (s, 2H), 6. 97 

(s, 1 H) . 

[0258] (2) 3-7"DzE-2- (7JU;fr • / T)V) -4. 6-S/^ ̂ JUbfU S/ >0 

3 — 7"• ̂ E — 2 — U'U=E/T)\y) -4, 6 *Jy (1. 00 

g) t TBAF (17. 9m L, 1M THFM) (DM&WlZ^lZT 2 

Br F 
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77^- n-^7°^>, 0 %~ 3 0%) U tllEltlir 

$0 ( 6 5 1 m g ) 0 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 40 (s, 3 

H) , 2. 51 (s, 3 H) , 5. 4 9- 5. 6 7 (m, 2H), 7. 05 

(s, 1 H) . 

[0259] m&m 3 4 

3-7"DZE-2- (y^U^D^^U) -4. 6~V/T)\y\f\) VyQ-StiL 

[<ft55] 

[0260] ( 1 ) 3 -7"DzE-4. 6 - V / T)\s b°=l U yT)\sT\l K0£-J5g 

2--KP7°PA> (0. 9 8 2 m L) (D/9J-)\s (2 OmL) 

^tCT^ K 'J OA/ h^> K (58 1 m g) 2 0#4f 

WLtc o §Ui£0!J3 3 (1) tC Tt# tl/c 3 — 7" • ̂E — 2 — ( 

^P^^U) -4, 6(1. OOg) 5 0°C 

tcT5 0i^m^L/co mmz7^imXs 
-efflaiL/co #$Jf SrMJITjIftlU P7h^7 

7-f- (Mlx^;u/n-^7°^>, 0%~5 0%) -emmu mmtSVQ 
(4 6 7 m g ) tt%tc0 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 45-2. 4 

8 (m, 3 H) , 2. 58 (s, 3H), 7. 2 3 - 7. 25 (m, 1H) 

, 10. 3 2 (s, 1 H) . 

[0261] (2) 3-7"DzE-2- (V 7JU;fr • ̂  ̂ JU) -4. 6 -*/,* ̂ JUbfU S/ > 

3 — 7 • — 4 , 6 -i//TJl>£°3 'J yTJIyT't: K (4 6 7 m g ) 0DCM 

Br 0 F 
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(1 OmL) mmZs 0 °C tC T B A S T (0. 8 84mL) 'PL? 

12mmmwLtc0 K>J 
OAyVmZlJQX, DCM-eaaiLfco mkZis'J 
^'ib^7A^P7h^77^- (iiifVn-Ay^y, 0%~5 0 

%) ^ilE'fb'n^ (3 6 2 m g ) £?#fc„ 
1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 43 (s, 3 

H), 2. 54 (s, 3 H) , 6. 81-7. 10 (m, 1H), 7. 16 

(s, 1 H) . 

[0262] m^M3 5 
3-7"DZE-2- (7){,Xn/T)\y) - 6-y S^->~4-y ̂ JUbfU 

[0263] ( 1 ) 3-7"DZE-2- (7"D =E / T)\s) - 6 - / K - 4 - / T)\s b° U 

§Ui£0!J 2 2 tCTt# ^ tl/c 3 - 7"P ̂  - 6 - K - 2 , 4 - *>*fcf 'J 

*jy (2 0 Omg) N NBS (1 6 5mg) £ <£ > W JU (6. 

7 3 m g ) (4mL) 2 Ltc0 

}Ji® L/Co m b U SIzS 

£:> 'J PV h^77 -f - (iiifVn-Ay^y, 0% 

~5%) ?m&Ls tllElblir^ (1 2 6 m g ) £?#fc„ 

E S I —MS m/z 296 [M+H] + 

[0264] (2) 3-7"DzE-2- (7JU;fr • / T)V) - 6 - / V **/ - 4 - / b° 

3 — 7" • — 2 — U'U=E/T)\y) ~ 6 - / h^>-4-/TJl>£°>J ( 

[<b56] 

Br 
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1 2 6 m g ) BAF (1. 7 1 m L, 1M TH F}£$) 

^7A^P7h^77<- 0%~10% 

) -zmmLs mmbsvo (3 7mg) %mtc0 
1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 35-2. 4 

2 (m, 3 H) , 3. 8 9-3. 9 7 (m, 3H), 5. 4 2- 5. 5 9 ( 

m, 2 H) , 6. 65 (s, 1H). ESI-MS m/z 234 [M + 

H] + 

[0265] m&m 3 6 

3-7"DZE-4- (yj^yj-n/T)\y] - 6-X 2-/*Jy 

[-fb57] 

[0266] (1 ) (2-0 nn- 6 - / b° U V > - 4 - -f JU) ^ ̂  y —JU0-S-J5R 

2-^PP-6-p<5l>'UbflJ^>-4-^>iU/1f>I| (2 g) ©THF (1 0 

m L ) >THF igfa (16. 5mL, 1. 06M THF }£$) 

£JP^ 1 2 0|^Jp^M)tL/co J5^t^5M ^tCT3 0 

ftfflfrLtzo K 'J OATKmm^iaXs Ltc&s 

M|x^;U-eaaiL/co 

P7h^77-f - (iiifVn-Ay^y, 1 0%~50%) "CH§!1 L 

, (1 . 7 5 g) £?#fc„ 

ESI-MS m/z 1 58 [M+H] + 

[0267] (2) (2 — /• K^->-6^>-4 ~^;U) ^ 0 J 

( 2 - • • - 6 - p< T)\y fcf 'J $/* > - 4 - -f )\y) / 0 J ~)\s ( 1 . 7 5 g ) 

© D M F ( 1 8 m L) mmzT MJ £ A* S K ( 1 1 . 3mL, 28% 
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8 0°CtCT 1 2 0|rP^I^L/co 

12o°cizx7BmmwLtc0 Kifofazm&TmmLs mmzmuikityy 
^ = MIx^jU-effltJH Ltco #$Jf SrMJITjIftSU 01 

z6£*>'J P7h^77-f - (iiifVn-Ay^y, 1 

0 %~ 7 0 %) "e^U ^ilE'fb'n^ (1. 1 g) £?#*:„ 
1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 76 (t, J 

= 6. 1Hz, 1 H) , 2. 45 (s, 3H), 3. 92 (s, 3H), 4 

. 64 (d, J = 6. 1Hz, 2 H) , 6. 50-6. 56 (m, 1H), 

6. 6 8-6. 7 3 (m, 1 H) . 

[0268] (3) (3-7"m^E-6-y S **/ - 2 - X b° U V y - 4 - -f JU) 

y-;u0^j5R 

(2 h^>- 6 y>-4 )\s) J -)\y (1 . 1 g) 

N B S ( 1 . 3 4 g ) 0;Fbl^]£MI (2 2 m L) 

1 zmmmWLtco M«C5M 7KIIlb^hU^A7K;m£JP;L MIX 

Tj\sTm&Lfc0 ^in£MJ±T)iisu m)k%is,jti?j\sti^Aoa^ K 

^77-f — (Mlx^ju/n -A^y, 1 0%~50%) U tl§E 

lbl§^ (1 . 3 2 g) £?#fc„ 

ESI-MS m/z 234 [M+H] + 

[0269] (4) 3-7"DzE-4- (7JUT|-• ̂  ̂ JU) - 6 - ̂  - 2 - ̂ b° 

•jyxo^ja 

(3-^0^-6-^ h^>- 2 ^>-4 --fJU) p< 0 J-JU 

(8 0 0 m g ) 0DCM (1 6mL) -6 0°CtCTBAST (0. 

8 9 m L) '> LI" £ 2 0#P^I# U 

3 1 0tP^I#L/co K 'J OATKmm^iaXs D 

CM-eaaiLfco B)k^Sy'JtifJUti^AO p?h 

^77-f" (MlifVn-A^^y, 0%~ 1 0%, ^TNH-^'J 

Mlx^;u/n-^7°^>, 0%~5%) -e*iiiu tllElblir^ ( 

6 3 2 m g ) £?#fc0 
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1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 57 (s, 3 

H) , 3. 91 (s, 3 H) , 5. 2 9- 5. 4 7 (m, 2H), 6. 70 

(s, 1 H) . 

ESI-MS m/z 234 [M+H] + 

[0270] 1 

3-7"azE-5-^aa-2-^ K^->-4-^< T)\y b° u ycp-Siti 
[-fb58] 

[0271] (1)3 -yg^E - 2 -0 • • - 4 V XP-frjsR 

3-77$y-2-^PP-4-p<51;Ut0|jy> ( 2 g ) £ 4 8 %^t7.KSl7.K 

(1 7mL) ^ TR (1 2 m L) JP^/cQ d 

(2. 5 g) ^0°CtCTiPx/co 3 (2. 2mL) £Jp 

x/co 1 zmmmwLtco 
K'J^A7K;#^ #$Jf L 

tc<k, mMtWi^y^OAzm^Ltco |g!):#^J^;JiiiLTP^L/co ;Jt^ 

d. 7 g) zmtzo 
1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 51 (s, 3 

H), 7. 01-7. 24 (m, 1H), 8. 06-8. 35 (m, 1H) 

[0272] (2) 3 —7"m^— 2 —^ h^>- 4 -/TJUbf'J Vy(D<£$L 

3-yu=£-2.-0UU-4-*T)\>\^)Vy (1 g) £DMF (5. 6m 

L) IZ JP x tc o £ Oimmz ̂ -K'J^A^K^^K (2 8%^; 
4. 6 m L) £JP;L 1 0 0°CtCT1 2VmmWLtc0 

s zK£2JPa.#BBLfc0 til^l7Xii7^AL/Co $£'if£|J£ 

/J®)/! LTP^S; L% L/co 'J ^ A 
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^P7h^77<- -^7°^>, 5 %~ 3 0%) xmML 

s *I§Elb£^ ( 1 . 1 g ) %mtco 
1 H — N M R (4 00MHz, CDC I 3) 5 (ppm) :2. 40 (s, 3 

H), 4. 00 (s, 3 H) , 6. 77 (d, J = 5. 1Hz, 1 H) , 7 

. 94 (d, J = 5. 1Hz, 1 H) . 

[0273] (3) 3-7"azE-5-^aa-2-^ S *> - 4 - bf [J jJycOS J& 

3 - 7"P ̂  - 2 - K — 4 — T)\y fcf 'J *>* > ( 1 0 0 m g ) £ D M F ( 

5 7 5 /xL) tCjPx/co Zl©;#)StCNCS (7 2. 5mg) 8 0°C 

tCT3 0|^m^L/co J5^^MJ±T)IlsL/co mbtl 

I)7A^P?h^77^ - (iiifJl//n-Ay^y, 5%~3 0%) T? 

fitiUU (1 OOmg) 
1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 51 (s, 3 

H) , 3. 9 8 (s, 3 H) , 8. 0 2 (s, 1 H) . 

[0274] m^M3 8 

3 -yg^E- 6 -7JU7I-D- 2. 4 -yy ̂ JUbfU 

[<fb59] 

[0275] 2 —J — 5 —7"P^ —4, 6 - V * tf 'J *>* > (2g) ^7'Wb*^ 

(4 8 %7_K/-£S-M£% 7. 5 m L) U/c0 Z. ©/•£S-X£t<-7.K (3 m L) 

K 'J 0 A ( 8 9 0 m g ) % 0 °ClZZiaXfc0 0 °C 

IZX1 Oftffi&lftLfco tifliiLfcmfa£m&Ls n-^7°$> (1 OOmL 

) tc^L/co C ©}§}t^ 2 mmtWLtc0 L/c 

®.s ?#£ftfc@tt£}mj±~FS£4£U tllElblir^ ( 

5 0 0 m g ) 0 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 43 (s, 3 
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H) , 2. 6 2 (s, 3 H) , 6. 6 7 (s, 1 H) . 

[0276] 9 

3-7"azE-4-^aa-2. 6 - V*T)\s b° u y >g>£-j5g 

[<ft60] 

OH CI CI 
(1) (2) Br 

[0277] ( 1 ) 4 -Q •• — 2. 6 Vy(D^$L 

2, 6-^^1,-4- L Kg^>tf'J^> (1 g) 'J JU (5 

mL) 0 0°CtCT 6 0|rP^I^L/co 5 

N7KII^b^- K 'J #$Jf 

7K"e&}# L/c^ l7Xii77A«L/c0 LTP&£ 

L/co jStf££MJ±T)Ift§U *I§Elb£^ (1. 1 5g) %mtc0 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 51 (s, 6 

H) , 6. 9 9 (s, 2 H) . 

[0278] (2) 3 -yg^E - 4 - ? • • - 2. 6 -V* ̂ UbfU S/XP-^-jsK 

4-^PP-2, 6 ( 1 . 5 g ) £ K 'J ( 

3 m L ) ( 6 m L ) (DM&mMlZ 1)\\7Ltc0 c©«NBS (2. 

2 g ) 1 2 0#P^IWLtc0 5 N7KSHt^ h 'J ^ A 

TK/^^AP;^ MIx^JUtCT^L/co #$Jf 

s M7Wi7^i/^A-e^iL/co LTP&£ U 

T)IlsL/co h^7-r- (Mix 

^JU/n 5 %~ 3 0%) U tl§Eltl=r^ (5 0 Omg) 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 46 (s, 3 

H) , 2. 4 9 (s, 3 H) , 7. 11 (s, 1 H) . 

ESI-MS m/z 222 [M+H] + 



WO 2013/051639 104 PCT/JP2012/075748 

[0279] 0 

3-7"azE-5-^aa-2-^ K^->-4. 6-y*T)\s\f\) VyQ-StiL 

Dfb6i] 

[0280] ( 1 ) 2-yh^->-4. 6-V* VytofttiL 

2 — ^7 • • — 4 , 6-V *T)\s^x)Vy (CAS number: 3 0 8 3 

8 — 93 — 8) (400mg) ^DMF (3. 3mL) [Zl)Wz_tc0 ClCD/#/S 

K 'J h^> K (2 8%^;-J« 2. 6mL) 1 

0 0°CtcT 1 20#rP^I^L/co *£2JPa.#BBLfc„ M 

il ̂ 17X1117 iz -7 AL /Co $£'Jf £|J £}Ji® L~CP&£ L/c0 ;Ji$ 

£MJ±T}fisU (3 8 Omg) £ 5 0 % D M F fefct LX%tc 

0 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 24 (s, 3 

H), 2. 40 (s, 3 H) , 3. 89 (s, 3H), 6. 35 (s, 1H 

) , 6. 5 6 (s, 1 H) . 

[0281] (2) 3-7u=£-5-0UU-2-* h^>-4. 6-V* ̂ UbfU V > 

2—K^r'V — 4, 6 *Jy (380mg) ^DMF (3mL 

) tCiP^/co NCS (4 0 7 m g ) £jbpa.% 8 0°CX 1 0tP^I# 

Ltc0 C©;»NBS ( 5 4 2 m g ) £jbp*.N 10tP^I#L/co 

L tc o ?# £ tlfcSIzS £ *> 'J tl fJlst) 7A^P7h^77 

•f — (Mtx^U/n-^7°^>, 5 %~ 3 0%) U ( 

6 0 0 m g ) 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 50 (s, 3 

H) , 2. 5 1 (s, 3 H) , 3. 9 7 (s, 3 H) . 
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ESI-MS m/z 2 5 2 [M+H] + 

[0282] 1 

3 -yg^E- 5 -7 )V^U-2-* -^T)Ut0'J VyQ-StiL 

[-fb62] 

[0283] ( 1 ) 3 — 7" g ̂ E — 5 - 7 )\st g - 4 - * T)\s b° U S/JU- 2 — T7 $ 

5 — 7JU7f g — 4 — tf 'J yjU— 2 — T7 $ > ( 2 g ) £ T^-tz K - K 'J JU 

(1 4 m L) Cl®;#)StCNBS (3. 1 g) Jk1)\\Xtc0 

^-e5 0#^m^u/co Kifofazm&TmmLs 

^7A^g?h^77^ - (iiifJl//n-Ay^y, 5%~3 0%) T? 

fitiUU (2. 4 g ) £?#fc„ 
1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 33 (s, 3 

H), 4. 82 (brs, 2H), 7. 84 (s, 1H). 

ESI-MS m/z 2 0 7 [M+H] + 

[0284] (2) 3 -yg^E - 2-^gg-5 -7)\y^U- 4 ^JUbfU S/ >@-£-J5£ 

3 — 7" g ̂ E — 5 — 7)l/^~ g — 4 — tf 'J V )\/— 2 — 7 $. > (2. 4g) 

Zm&M (1 1 mL) t7k (1 1 mL) (DM&mMlZiQ*.fc0 C©MC® 

mmTh'JOA (2. 1 g) tikim (I) (3. 5g) £jbp^ 

12mmmwLtc0 &fcmz.5N*.miti-\*i)VAfr!mm 
X, <7^X7 -( ^;M£P&£L/CO M%k 

JfWntWL^y^0Axm%kLtco 

LTP££U jJt^^METjIlsL/co ?#£tifc0lz6£*> 'J tjfJlst) 7 g 

7h^77-f - (Mif^/n-^7°^>, 5 %~ 3 0%) U *1 

lE-fb-n^ (3 4 0 m g ) %1§tc0 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 44 (s, 3 



W^WH^7TT^7ir^77^r9_T¥Tr7TZ^rg" (z) [8820] 

+ [H+IAI] 8 LZ z/w S lAI — I S3 

" (H L 's) 69 ' L ' (H Z ' 

sjq) 60 "9 : (wdd) g (el0a0 ' z H lAI 0 0 17) y lAI N - H i 

v) m&imm 
(nLUs 'z) (I 

w p L ) 817?: (62) < ̂  fi oq - 2 - A > Z - S 

$^a>ir r, H - A n ir^ */$- 9 • 17 -1 •/:- s 

Z PU\WM [9820] 

+ [H+IAI] ZZZ z/w S lAI — I S3 

"(HI 's) 98 ' L '(H£ 's) Z 6 '£ ' (H 

£ 's) 8 £ 'Z • (wdd) g (el0a0 ' z H lAI 0 0 17) V lAI N — H i 
°-y 

(6w0i7s) 

^ °^n^lfa#0sxnooo 8 (1W17 -g 
3) .H fH -Anm(o)2 °^D?ri (iw8 L ) d IAI a ̂  ( 
6 w 0 17 e) r^CiU7\ if * - * - • -Mr £ - g - • • £ - z -1 •/: - e 

^-coKa 17-<^H *- z -u^(c- g e (e) [9820] 

+ [H+IAI] 9 2 2 z/w S lAI — I S3 

" (H L 's) 9 L "8 ' (H 

(B g • 

$r^<2>ir n H - A fi 1 9 • 17 - r $z- s ( L ) [z.820] 

[£9q>] 

8t/.S/.0/ZI0Z<IfAL3d 90U 6C9IS0/CI0Z OAV 
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4, 6-^'7'Pf-5-7$y-2-i/7y t( 1 g ) £ 1 , 4-V 

(10mL) i:7j( (ImL) Ltc0 

K 'J (1. 3gK Pd (d p p f ) C I 2 • DCMigfr ( 

2 6 4 m g ) N 'J 0 A ( 1 . 5 m g ) "7-Y ^ p ̂  x — 

1 4 O°C-e4 0|^J5J^L/co 

mM^?Jl't7k%l]Qz.ftE5Lfco G&tMZ&ftg&Tk-efofrLs |7XiSt7 

^Af^lL/co LTP&£ Ls ;l>S£MJ±T}f Is L/c0 

?#£*lfc0lz6 £:> 'J A^J^7A^P7 h^77 -f - (Mtx^JU/ n -/s 

7°^>, 0%~1 0 0%) -effi&Ls mmkSVQ (3 9 Omg) £?#fc„ ^ 

-NMR (4 00MHz, CDCI3) 8 (ppm) :2. 18 (s, 3H) 

, 2. 44 (s, 3 H) , 4. 05 (brs, 2H), 7. 28 (s, 1H 

) . 

[0289] (3) 5 — 7" P ̂ E — 4 . 6 -VX ^JUb°P U 7 _ h> U JKP-frfiR 

5 — T7 $ 7 — 4 , 6 -y^^;i/kr=l 'J y- h '>UU (3 9 0mg) £^b7.KSl 

7K (2. 9 m L) KjbDAfco (1 6 4 I ) h'J 

(4 6 7 m g ) £ 0 "CtCTjP^/co U 40#^ 

m^u/co N7Kii^^ K 'j vA7kmfc7k%i]Qz.s mm^JuzT 
MU/co #$Jf 

'JtLfco $^iJ£}Jt®LTP&£U ;Ji^^MJ±T)IlsL/co ?#£*ifcglz6£ 

*>'J P7h^77^ - (iiifVn-Ay^y, 0%~ 

3 0%) "e^U ^ilE'fb'n^ (3 0 Omg) £?#fc„ 
1 H — N M R (4 00MHz, CDC I 3) 5 (ppm) :2. 47 (s, 3 

H) , 2. 7 2 (s, 3 H) , 7. 4 0 (s, 1 H) . 

ESI-MS m/z 213 [M+H] + 

[0290] §^004 3 

3 — 7" P ̂ E — 6 — K^f>) -2. 4^UbfU $/ >(£>£• 
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[<ft64] 

HO 

Br 0) 

& i N ^ 

Br 

[0291] (1) (*/7 JUXn* !>**/) -2. 4V 

m&\2 3 (1) [zxmbtltcb —7"p^ —4, 6-SJ?(TJUtf'JSJy-2 
-J—Jls (5 0 Omg) N 2- (7 )\s^ UX)\sfc—)\s) V? MuW-W. (0 

. 3 0 7 mL) N (7 0. 3mg) (DMSWZ7-tz K 

" K iJJU (1 OmL) M^^;SCT3. 5 mmmWLtc0 

MJ±T)HSL/C0 

"eft ft U #$Jf £MJ±T)Ift§Lfc0 P7h^7 
7<- (Mtx^;u/n-^7°^>, o%~i 0%) xmmLs mmbsvo 
(68. 6 m g ) *k%tc0 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 38-2. 4 

1 (m, 3 H) , 2. 57-2. 60 (m, 3H), 6. 61-6. 64 ( 

m, 1 H) , 7. 2 5 - 7. 6 3 (m, 1 H) . 

ESI-MS m/z 252 [M+H] + 

[0292] §^004 4 

3-7"DZE-2-XK^->-4-^ T)\y b° U *J yCDSfti 

[-fb65] 

§Ui£0!J3 7 (1) -Z%btltc3-yu=E-2-t>UU-4-*T)\s\^)Vy 

(1 g) £x^y-JU (2 m L) ^DMF (5. 6mL) (DWtS®miZlN X 
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tz o Z0)®mZ7kmik1- K 'J OA 5 8m 
g) Zi1 0 0X)lZT5ftfflffiftLtzo J5J^cM£x^k 7K£JP;L 

ftSBLfco til?:l7j(M? 7 ATtti L/c0 f£4££U£jlSi® LTI& 

£ U L tz o ?# £ tlfcSIzS £ *> 'J tl tfJUt) 7A^P7h^ 

77^- (Mtx^U/n-^7°^>, 5 %~ 3 0%) U tllEltlir 

$1 (4 0%n-^>M 2 5 Omg) £?#fc„ 
1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 43 (t, J 

= 7. OHz, 3 H) , 2. 39 (s, 3H), 4. 41 (q, J=7. 0 

Hz, 2 H) , 6. 5 7 -6. 8 8 (m, 1H), 7. 8 0-8. 04 (m 

, 1 H) . 

[0293] §^004 5 

2- S^->) —4 — 3— K— 3. 5-V* ̂ JUbfU *Jy<D& 

[<ft66] 

[0294] (1) 4-3-K-3. 5-V* ̂ UbfU 2-^-;U0^J5R 

m&\29 (3) Tl#^tl/c4 —a— K—2—p< h^>-3, 5 

'J $/ > (3 g) K'J^A (4. 2 7 g ) ^^-tzh-K'J^U (13 

2 m L) tCjQ*., •M^IZT 1 L/c0 • • h 'J * T)l> 

is^y (3. 6 1 m L) ^CT3 0^Lm 7 0°CtCT5 

Ltzfes *t0uu*)\/Aiki)W7Ltzo 

*/fttL/clIH*£;]IIXU (2. 3 3 g) *%tz0 

1 H — N M R (4 00MHz, DMSO-d6) 8 (ppm) :2. 10 (s 

, 3 H) , 2. 20 (s, 3 H) , 7. 15 (s, 1H), 11. 59 (b 
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r s , 1 H ) . 

ESI-MS m/z 250 [M+H] + 

[0295] (2) 2- -4-3 — K- 3. 5 - b° U V 

4 — 3 — K — 3 , 52-^-JU (3 5 0 m g ) t 2 -

(7JU7HH7JU7 *-JU) Z/7MU&M (0. 1 7mL) K 'J 0 

A (39. 9 m g ) £:P-tz h— K U (5. 7mL) tCjQ^/co CI CD/lbnl#) 

3 u/c„ K 'j tATkmrnziQ 
x, \Ltc0 (3 7 8. 

6 m g ) &%tco 
1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 39 (s, 3 

H), 2. 43 (s, 3 H) , 7. 42 (t, J=72. OHz, 1H), 

7. 7 9 (s, 1 H) . 

ESI-MS m/z 300 [M+H] + 

[0296] §^004 6 

2 -x ̂ ->-4-3- K — 3 . 5^JUbfU 

[-fb67] 

[0297] §^00 2 9 (2) 2 - 7 )U • - 4 - 3 - K-3 , S-V*T)\s 

\^)Vy (4 0 0 m g ) ©THF (5mL) h 'J ^Ai K^r'v K 2 

0%x^ ( 1 . 2 3 m L) 

MftLfco Rlt^O°CiZ)^mLfcm, MTBE (20mL) ^TK (2 0m 

L) ZAQAfco 

/CTKHZM T B E -eaai utc„ s^tcMmm^ A-ess 
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'Jtu ;Jli§ L/Co *I§Elb£^ (423. 8mg) £f# 

tc o 

1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 38 (t, J 

= 7. OHz, 3 H) , 2. 32 (s, 3H), 2. 37 (s, 3H), 4 

. 33 (q, J = 7. OHz, 2H), 7. 74 (s, 1H). 

ESI-MS m/z 278 [M+H] + 

[0298] §^004 7 

4-3-K-2-^V7°g -3. 5 - b° u y y(D<S$L 

[-fb68] 

[0299] I PA (0. 7 7 m L) ©THF ( 5 m L) h 'J O A (60 

1 9 1 mg) C® 

%&£&&&] 2 9 Tl# tltc 2 - 7 • - 4 - 3 - K - 3 , 5 - V* 

tf'JiSy ( 5 0 0 m g ) ©THF ( 5 m L) mfcZliUz., &&IZT 2 I 

C 5 0 °CT 2 L/c^ JxJ^£^;^-e^£p L 

tc o JS^^Or^^iPL/c^ MTBE (2 0 m L) (20mL) £ 

ip^/co ^H^^IBL/CO s^tcym 

£MT B E-eaai Ltc„ 

/JtiiL/co Us ^IlE-fb-n^ (4 9 Omg) *k%tc0 

1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 33 (d, J 

= 6. 3 H z, 6 H) , 2. 31-2. 32 (m, 3H), 2. 34-2. 

35 (m, 3 H) , 5. 21-5. 27 (m, 1H), 7. 73-7. 75 

(m, 1 H) . 

ESI-MS m/z 292 [M+H] + 

(1) 

F 
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[0300] §^004 8 

3 6 ->f V7°g 2. 4 ^UbfU S/XP-^-JsR 

[0301] 2 3 (1) xmbtitcb -7gf-4, 6-y^^;i/kr'jy>-2-

^-)\y (4 0 0 m g ) ©DME ( 2 m L) OlMCKTB (2 2 2 mg) 

Zi ^KT3 OftffiftLfco Z(DKJtimzjMmt),JryA (1 9 2 m g 

) t 2 -3- K7°g^> ( 5 7 2 m g ) £jQx/c0 

DMEtl 

}#L/c0 ^xStc^gg^Jl/A^JpA^Co £©?§$£ 

0. 1 NJ^I|7K;#^"e}$t)#L/co A-e$£'JtU 

;Jtii L fc0 L fc0 % bti *> 'J ti tfJUJj 7A^g? 

h^77<- -^7°^>, 1 0 %~ 5 0%) U *1 

lE-fbo"^ (13 3. 9 m g ) tt%tc0 

1 H — N M R (400MHz, CDC I 3) 5 (ppm) : 1 . 31 (d, J 

= 6. 2 5 H z, 6 H) , 2. 32 (s, 3H), 2. 25 (s, 3H), 

5. 17-5. 27 (m, 1H), 6. 37-6. 46 (m, 1H). 

ESI-MS m/z 244 [M+H] + 

[0302] §^004 9 

3 -ifJl/-4 -3- K- 2 K^->- 5 -^^UbfU »>*>(£)£• J% 

[<ft69] 

[<ft70] 

(1) (2) 

N O N F N F 
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[0303] (1)32-7)Un-4-a- K~ 5 ^'>0^ 
m&\2 9 (2) (3) IzmLTs H^JC2-7;i/^P-3-a-K-5-

nu BO 
ik^jumamz - 1 7°c^-e^^tc^L/co 
1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 11-1. 2 

2 (m, 3 H) , 2. 3 5 -2. 4 5 (m, 3H), 2. 80-2. 91 ( 

m, 2 H) , 7. 8 1 (s, 1 H) 

[0304] (2) 3-x51;U-4-3 - K-2-^ h **/ — 5 — * b° U V 

i^iJ2 9 (3) 3-x^;u-2-7;U^P-4-3-K-5-

*T)\s\^)vyfrb mmksvQ tkSf&Ltc „ 
1 H — N M R (400MHz, CDC I 3) 5 (ppm) : 1 . 04-1. 1 

3 (m, 3 H) , 2. 2 9-2. 3 7 (m, 3H), 2. 83 (q, J=7 

. 4 2 H z, 2 H) , 3. 8 9-3. 9 3 (m, 3H), 7. 76 (s, 1 

H) 

[0305] m&m 5 0 
4- (4-7"DZE-3. 5-VX T)\SDJL—)\S) -3. 6-S/EKD-2H 

-¥^y(D^m, 

[0306] ( 1 ) 4-7"DZE-3. 5-^7^1/71-^ K U 7JU;fr UtO > TJUfr 

*- h0^J5% 

7jC£~K 4 — 7 • — 3 , 5-y^Jb7xy-Jb (CAS No. 746 

3-51-6) (2. Og) £ T E A (1. 94mL) 0DCM (20mL 

) « K 'J 7J\srf y TJU* >11 (2. OmL) 3 

[<ft71] 
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ttxffiT-emxtco £^x3 ofirmm Ltc0 

1 N±*gt 

h U ^ A7_K;#>teU MTKfilltvv0 

A±-e$£'JtU ;Jtii Ls MJ±~RC}fis L/c„ ?# £ tifcgljS %*>'J JJ f)lt) "y 

A^P7h^77<- (iiifVn-Ay^y, 5%) -e*ii^LT*I§E 

(3. 2 0 g) £?#fc„ 
1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 45 (s, 6 

H) , 7. 0 1 (s, 2 H) . 

[0307] (2) 4- (4—7"m^—3. 5 - V * T)\sD i - ;U) -3. 6-y'bK'g 

-2H-b°^>©^)5£ 

4 — 7 • — 3 , 5-y7fJb7xzjb K 'J 7>»U^ >7JUd\^ — K 

(1. 6 g ) t3, 6-^t KP-2 H-t°^>-4-/1fp>I| tf^g-

JUXT^ (CAS No. 2 8 7 9 4 4-16- 5) (1. 1 1 g) ©D 

MF ( 1 6 m L) mtt> 'J^A (1. 99g) ^Pd (dppf) 

C I 2 • DC MMfr (1 9 6 m g ) %lNXtc0 Z. 8 5 XZX 4 0# 

mmnLtco 

MTBE£7K£fSffi:£i£7K£;!]P;L 

7KT-;5t;f U v ̂  A±X$tf£ U ;Jt® U MJ±~RC}fis L/c 

0 £:> 'J pv K?'^7 -r - (iiif^/n-

^7°^>, 2%) ( 7 4 7 m g ) £?#fc„ 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 42 (s, 6 

H) , 2. 45-2. 51 (m, 2H), 3. 92 (t, J=5. 6Hz, 

2 H) , 4. 30 (dd, J=6. 0, 2. 8Hz, 2H), 6. 08-6 

. 1 2 (m, 1 H) , 7. 0 9 (s, 2 H) . 

ESI-MS m/z 267, 269 [M+H] + 

[0308] m&m 51 

3 -yg^E- 6 -x K 2. 4 -V *T)\s\f\) Vyo^^i 
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[<ft72] 

$k?kW2 3 ( 1 ) xmbtltcb-7"P^-4, Q-V*T)\s¥x)Vy-2-

^-)l (5 Omg) N (2. OmL) , (1.4 

g) ©;Fbi=r^ ?PP*JUA (1 OmL) mm*, 3 6 
Ltc0 'J tJ?)lsS<>y KK&U (ftixfJl//n-A^>, 1 

0%) L/Co f# b & Z. b 7: 

s ^IlE-fb-n^ ( 5 5 0 m g ) £f#7c0 

1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 36 (t, J 

= 7. OHz, 3 H) , 2. 33 (s, 3H), 2. 56 (s, 3H), 

4. 27 (q, J = 7. OHz, 2H), 6. 44 (s, 1H) 

ESI-MS m/z 232 [M+H] + 

[0309] m&m 5 2 

( —) — s<yis)[/ 2— (7h7bh'D77>— 3— -f JU) b 

Is — Kfecfct/ ( + ) -sQi/JU 2- (f h7bKD77>-3->f 

JU) L b~ h(£>-nJ5% 

[-fb73] 

[0310] §Ui£0IJ1 2- (2) (±) 2- (jh7tKP77 

>-3-^;U) L K (11. 5 g) ©MTBE (1 

1 OmL) h 'J 0 A7K/#/S (3 OmL) ^ 

^•ei o^fi« ̂ H^^IBL/CO 
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h 'J 0 A, Ls IzRiiv ? 0 A±-e$£'Jf U $£ 

^iJ^jJiiiLTP^L/co ;Jt^^MJ±T^}IlsL/co ?#£tifcglz6£*> 'J ±> 

?)\st)z>A0 P7h^77-f - + 2 5-5 0%) T? 

UtiSlU @^®^^;IlsL/co glzS^x^jn—5^1/ (3 OmL) £/s* 

Ht> (1 5mL) £jbn*.fc„ */rtt LfclIH*£;]IIXU MJ±~RC$£'Jt LT, M 

(±) — 2— (-^ K ^ tl K • 7 ̂  > — 3 — -f)[/) L K7">'> 

K (6. 1 7 g ) £?#fc0 

x^ y-Jl4C;#$?U $ IJ/1N°777'T>IU^-^®LT^ ;JtiiL/c0 

t#^tl/c;t^^2^-e7lD^SlJL/co ; 0 D — H (2Omm0X2 

5 0 m m L) , 20%l PA-A^t>, 2 5mL/^0 ^ft2 ; AD-H 

(2 0 m m 0 X 2 5 0 m m L) , 2 0%l PA-AdptX 24mL/^0 

mmmmx (-) (2 
. 6 0 g , >9 9 % e e [OD-H, 2 0%l PA/A^X Um$m : 

1 1. 2£] ) £*I§Eltl§r^ (2 

. 5 9 g, 97. 2 % e e [OD-H, 2 0%l PA/A^X 

: 1 2. 4£] ) £?#*:„ 

[0311] §U£0IJ5 3 

cs) - (f h7liKP77>-3-^JI/) b 

[-fb74] 

[0312] ( —) — 2— (7" h -7 tl K • 7 > — 3 — -f JU) tl 

/1^>b-h ( 5 0 g ) £^y-JU ( 5 0 0 m L) U ^-t-7" 

T)\y K (9 2. 4 g) (5 0%wet) ( 

5 g) tttinXs 7mmm%Ts 2 5°c-ei 5 p s \ x4 8mmmwLtc0 & 
I£;Jt® U & % M J±T)Ils L tz o % b ti tz 01*6 £ V 4 V 7° • tf; U x-

HN-NH HN-NH 
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T)\s ( 3 0 0 m L ) L tca 0 °C L tc^ Z 

V7°P (5 OOmL) jQ*./c0 1 0°Cei 40#^ 

m^L/co (-) 2- (jh7bh' 

• 7^>-3--r;U) £ F?*>'>*)Is-b ( 7 0 g ) fr£>|W]*§0}# 

9 [g]fjl\ ( —) — 2— (T b kl b U 7 "? > — 3 —-1 )l>) 

\Lb^Vyi3)\sts^r^\s- b ( 5 0 g ) )!)^li0aM1|il^fco 

*lfc@ft£DCM/l*y-Jl/ (1 0/1 ) (1 L) u 2 0tfH] K 'J 51 XL b — 

hlfco LfclIH*£;JlIXL/co ?#^ti/cHH*£MJ±Tf£'JtU tllEltlir 

M (2 3 5 g) mtc0 

1 H — N M R (400MHz, DMSO-d6) 8 (ppm) : 1. 87-2 

. 09 (m, 2 H) , 3. 55-3. 71 (m, 2H), 3. 71-3. 8 

4 (m, 3 H) . 

tl§Eltl§r^£Z<ft LttGX»m%&£s 4-e?#£*l tz (S) - (T 

h7tKP77>-3-^;u) t K7^> ZjbL/ct© G0McJt 

(-) S/c, +7^HPLCMT?M#©£ft0^ 

7^—i£L/c0 

(S) wx&zt 
frill! Ltz o ilp ̂  ̂:H|1 (Cf©ORTE P (Flack Paramet 

e r= —0. 05) £r^"3~0 

[0313] m^M5 4 

(R) — (-T^K^blKD^^V— 3— 4 )[/) \lbz>isy imltifllCD'a 

[<ft75] 

o rO V—o 
HN-NH HN-NH2 niN in• / 

O — ci HCI 

[0314] i^iJ5 3£ll*§(OT;£tcJ;<<J, ( + ) 2- (jh7th'P7 
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1 H — N M R (400MHz, DMSO-d6) 8 (ppm) : 1. 85-2 

. 07 (m, 2 H) , 3. 55-3. 71 (m, 2H), 3. 71-3. 8 

0 (m, 3 H) . 

[0315] ^»J1 

7- (2. 6 - -1- (T KP-2 

4 — — 1 H — bl° ̂ 7 V • T4, 3 - c] y U > — 4 (5 H) -^>0 

[-fb76] 

[0316] §Ui£0!J2-e?#£>*lfc7-?PP-5 - (2, 4-^p< -1 

— (^K^t: KP — 2H — — 4—JU) — 1 H-lf7V*P [ 4 , 3 — 

c] ij y-4 (5 H) -^y (lOOmg) ^DMF (3. 3mL) IZ 

o 2, 6 -V (3 3mg) N 

Pd (PPh3) 4 (1 3mg) N 'J OA (9 1 m g) 7K (0 

. 7mL) ^ p 0 1 5 0 "Ce 2 0|P^ 

J^L/co M^iSCILfdl MJ±T)IlsL/co ?#£*ifcggz6£*> 'J tl 

P7 -i — ffliifJb/n-A 7°^>, 3 0 %~ 5 0 

%~ 8 0%) -e*ii^U 5- (2, 4-^K^>^>y» - 7- (2, 

6-y^J^x-JU) -1- (jh7t: KP-2 H-tf7>-4-'f Jl/) 

- 1 H-kf^/P [4, 3-c] *J\)y- 4 ( 5 H) -^> ( 8 0 m g ) 

£?#fco I®5- (2, 4- 7- (2, 6-^f1 

;u7x~;u) - 1 - (^ K^L KP-2 H-t°^>-4--nu) — 1 H - tf 

z>Vu [4, 3-c] y 'J > - 4 ( 5 H) -^> (75mg) ^TFA ( 

1 m L) CML, 6 5oC-e2 0#rP^I^L/co Ltdtik 
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ffi L/Co d©7K;£}t£ D CMT-aHH L/Co 

$£'JtL/c0 $£'if SO £ }Jt® L T L fc0 jJi^^MJiTjIlsL/co t#bti/c5l 

AO P7h^77-f - (iiifVn-Ay^y, 5 

0%~7 0%~8 0%) -elti^L, ^ilE'fb'n^ (1 Omg) £?#fc„ 
1 H — N M R (4 00MHz, CDC I 3) 5 (ppm) :2. 06 (s, 6 

H), 2. 18-2. 22 (m, 2H), 2. 42-2. 60 (m, 2H) 

, 3. 69-3. 78 (m, 2H), 4. 19-4. 26 (m, 2H), 5 

. 00-5. 10 (m, 1 H) , 7. 09-7. 26 (m, 5H), 8. 0 

3 (d, J = 8. 4 H z, 1 H) , 8. 31 (s, 1H), 8. 83 (s, 

1 H) . 

ESI-MS m/z 374 [M+H] + 

[0317] mmmz 
7- (2. 4. 6- b'J ^TJUbf'J^y-3-^JU) -1- (f h7bKD 

- 2 H — b°^> —4 -JJIs) - 1 H — bf^V'p [4. 3 - cl *yijy-4 

(5H) -*y(D^m, 

[<ft77] 

o 

[0318] ^»J1 m&M 2 X%btltc 7 - ? p p - 5 - (2, 

4-^p<K-1- (^ K^L KP-2 H-t°^>-4-^;U 

) - 1 H — kf^VP [4, 3-c] ^py 'J > — 4 (5 H) 

§Ui£0!J1 9-e?#£*lfc (2, 4, 6-KlM^UtfJ^V-S-^JU) tfp 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 05 (s, 3 
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H), 2. 17-2. 21 (m, 2H), 2. 29 (s, 3H), 2. 48 

-2. 60 (m, 2 H) , 2. 57 (s, 3H), 3. 67-3. 76 (m 

, 2 H) , 4. 20-4. 28 (m, 2H), 5. 01-5. 11 (m, 1 

H), 6. 99 (s, 1 H) , 7. 13 (dd, J =8. 2Hz, 1. 6H 

z, 1 H) , 7. 27 (d, J = 1. 6 H z, 1H), 8. 05 (d, J = 

8. 2 H z, 1 H) , 8. 31 (s, 1H), 10. 60 (s, 1H). 

ESI-MS m/z 389 [M+H] + 

[0319] ^»J3 

7- (6-^K^->-2. 4-y^51;Ub0|jy'>-3-^>)U) -1- (T K 

=7 b K • — 2 H — > — 4 — -f ;u) - 1 H — '/• [ 4 . 3 - c 1 

U>-4 ( 5 H ) 

[0320] (4) xmbtltcl5 - (2, 4-^p<K 

) - 1 - (^ KP-2 H-t°^>-4-^;U) - 1 H-kf^VP [4 

, 3-c] ^pyiJ>-4 (5 H) (4 1 m g) £DMF (2mL) IZ 

zvmmz, m&mzixmbtitc (6-* s**>-2, 4-y 
/fPVSI (1 5mg) , Pd (PPh3) 4 (4 

. 8mg) , A (5 4mg) 7.K (0. 5ml_) 

1 5 O°C-e2 0|^J5J^L/co 

MJ±T)IlsL/co ?#£tlfcglz6£TFA (1 mL) IZ&ML 

s 6 5°CX2mmmWLtz0 MJ±T}fisL/c 

o ?#bti/ciz 5 N7X11^-f K 'J ^7 ATK;#>Sd®TK;#^ 

^DCMT-ttHH Ltzo Win£l7XiIt7vOA-e$£'JfLtz0 $£'JfgiJ£ 

/J®® LTP^i L/c0 L/co ^'^tl/c^^^r'v 'J 

utm 



WO 2013/051639 121 PCT/JP2012/075748 

A^P7h^77-f - 5 0%~1 0 0%) T? 

fitiUU (3. 7 m g ) 
1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 03 (s, 3 

H), 2. 17-2. 21 (m, 2H), 2. 22 (s, 3H), 2. 48 

-2. 60 (m, 2 H) , 3. 67-3. 76 (m, 2H), 3. 97 (s 

, 3 H) , 4. 20-4. 28 (m, 2H), 5. 01-5. 11 (m, 1 

H) , 6. 55 (s, 1 H) , 7. 13 (dd, J=8. 2Hz, 1. 6H 

z, 1 H) , 7. 19 (d, J = 1 . 6 H z, 1H), 8. 03 (d, J = 

8. 2 H z, 1 H) , 8. 32 (s, 1H), 10. 60 (s, 1H). 

ESI-MS m/z 4 05 [M+H] + 

[0321] mmm* 
7- (2-yK^>-4. 6-yy^JUb0|jy>-3-^JU) -1- (^K 

=7 b K • — 2 H — > — 4 — -f JU) ~ 1 H — '/• [ 4 . 3 - c 1 J 

U>-4 ( 5 H ) 

[<ft79] 

(5) xmbtitcb- (2, 4-^K^>^>y» -1- (^ 

KP-2 H-L°^>-4-^;U) -7- (4, 4, 5, 5-^K^P< 

^JU-1, 3, 2 -V^*y-$nz>y- 2-^;u) -IH-L°^X/P [4, 

3-c] y 'J > - 4 ( 5 H ) (lOOmg) £ 1 , A-V^^yy 

(4 m L) CitlLfco Z(D®mzWk:tm2.SXmbtltc3-0UU-2-

* K^>-4, 6*jy (4 7. 2mg) , [ (t-Bu) 2P 

(OH) ] 2 P d C I 2 (4. 6m g) , j^I£-tz^A (1 1 9 m g) 

N 7K (1mL) -?-( 0 1 3OoCe40| 



WO 2013/051639 122 PCT/JP2012/075748 

m.1- K 'J 0 A-elg'Jf L tco Ig'JfgiJ £;Jtii LTP&£ U ;Jt^£MJ±T)Ils L tc 

o ?#£*lfc0lx£ £:> 'J Pv h^77 -r — 

^7°^>, 5 0%~ 10 0%) 5- (2, 4-5/7 h^^>* 

JU) -7- (2—p< K^r'V — 4, Q-V^T)\y\fx)Vy-3-^( )\y) -1-

(T1 h ^ tl KP — 2 H — t0;7> — 4—JU) —1 H — t;°7V*P [4, 3 — c 

] <J >-4 (5 H) -#>t 5 - (2, 4 -*>7 - 1 

— (7^ h ̂  tl K P — 2 H — \f.z?y — 4 — -f JU) — 1 H-lf7V*P [4 , 3 — 

c]^y'J>-4 ( 5 H ) -tfyCDI fcM (7 6 m g ) £?#fc0 

(7 6 m g ) ^TFA (1. 5mL) C^lL, 6 5^3^# 

Ltc0 S^^MJ±T)IISL/CO mbtitcm^zDcutmmmtymi- K 
u DCM-eaaiL/co fife 
11^- K 'J 0 A-e$£'Jf L tco $£'Jf£iJ£;Jtii LTP&£ U ;Jt^£MJ±T)Ils L/c 

0 £:> 'J t)?Jl>t)^A0 P7 h?'^7 -T - (Mtx^JU/n-

^7°^>, 5 0 %~ 1 0 0%) "e^U ^ilE'fb'n^ (2 2 m g ) £?#fc„ 

1 H — N M R (4 00MHz, CDC I 3) 5 (ppm) :2. 10 (s, 3 

H), 2. 15-2. 23 (m, 2H), 2. 47-2. 59 (m, 2H) 

, 2. 48 (s, 3 H) , 3. 6 5 -3. 7 3 (m, 2H), 3. 86 (s 

, 3 H) , 4. 20-4. 26 (m, 2H), 5. 01-5. 10 (m, 1 

H), 6. 74 (s, 1 H) , 7. 20 (dd, J=8. 4Hz, 1. 6H 

z, 1 H) , 7. 27 (d, J = 1. 6 H z, 1H), 8. 01 (d, J = 

8. 4 H z, 1 H) , 8. 30 (s, 1H), 10. 01 (s, 1H). 

ESI-MS m/z 4 05 [M+H] + 

[0322] ^»J5 

7- (2-^h^>-4. 6-V^T)\y\f\)Vy-3-^ )\y) -1- (T h 

7kKP-2H-k°7>-4-^Jb) - 1 H — ¥=? V'P f 4 . 3-c 1 ^7 

'jy-4 (5 H) -a-xp^fft 
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[<ft80] 

[0323] ( 1 ) 5- [2-7>>U;frp-4 - (2-* K^>-4. 

;ub°u 3--r;u) 7x~;ul -1- (=r K^bK'p-2H-b°^>-

4-^;u) -1 H-b0^y'-;u-4-^>)U^>->b-h0^ 

§Uis0!l3-e?#£>*lfcN X^JU 5- [2-7;U^P-4- (4, 4, 5, 5 

— 3, 2 — ^ >— 2 — -f JU) yni—JU] — 

1 - (T K^L KP-2 H- t°^>-4-^;U) - 1 H — —;u—4 — 

\y— K (2. 04 g) 01, 4 — > (2 0 m L) 

, 7.K (5 m L) N m&\2. 6Tl#^tl/c3-7"P^-2-p< K^>-4, 6 

(7 8 4 m g) N P d (PPh 3) 4 (3 8 0mg) BJ: 

(2. 3 6 g) mmmmnTs KI&MSV!}*^ o 
°ct 2 Ltco L/ctts -tz 7 -f K ™;Jtii L/cQ 

£MJ±T)IisL/co (lOOmL) ^(100mL)4 

1)W7Ltco zKJf£Mix(50mLx2) -effltJHL/c0 £ 

^7K^J|7 v ̂  A±-e$£'jf Ls }Ji® Ls ;Jt$ £MET tCL fco 

£ N H:> 'J A^fJ^7A^P7 h^77-f - (MIx^JU/ n-A^ >, 

1 0 %~ 2 3%) -elti^L/co (5 7 8 m 

g) %St>-£&Jgisi)±)?)l/±)z>A<7 P7h^77^ - (iSlxf^/n-

^7°^>, 5 0 %~ 7 0 %) "e^U (2. 0 7g) £?#fc„ 

1 H — N M R (400MHz, CDC I 3) 5 (ppm) : 1 . 11-1. 1 

8 (m, 3 H) , 1. 72-1. 80 (m, 1H), 1. 85-1. 92 ( 

m, 1 H) , 2. 14 (s, 3 H) , 2. 30-2. 48 (m, 5H), 3 

. 3 5 -3. 4 6 (m, 2H), 3. 88 (s, 3H), 4. 03-4. 1 
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8 (m, 5 H) , 6. 71-6. 73 (m, 1H), 7. 08-7. 15 ( 

m, 2 H) , 7. 30-7. 35 (m, 1H), 8. 09-8. 10 (m, 

1 H) . 

ESI-MS m/z 454 [M+H] + 

[0324] (2) 5- [2—7 )[/^ • — 4 — (2-^h^>-4. 6 - b° U V 

>-3--ni/) ;U1 -1- (^ K'P~2 H-b°^>-4--nu 

) -1 H-b°^y-;u-4-^;u^>^$ KCD^-JSK 

JLT)\y 5- [2-7;U^P-4- ( 2 - * S 4 , 6 - i? / TJl>£°'J 

*Jy-3-^)1) 7i-Jb] -1- (7^K^tKP-2H-t°^>-4--r 

JU] - 1 H - \f.=7sJ—)\y-4 b— K (2. 0 6 g ) £x^y — 

;u (3 OmL) KiJDAfco i!©«M60oCt3^1#L/cll 5 NTKII 

it± K 'J ^7A7K;m (3. 6 m L) £ JQ*. 6 0 °C~ 7 0 °Ct 1 L/c 

0 MJ±T)IlsL/co mmztnnMJ* (2 

OmL) ^5N ±^1| ( 6 m L) ^/f HH L/c0 ?# 

K;Ux>^JpxMJ±"F)IlsL/co ?#£*lfcglz6£DMF (1 5 

mL) tC^L/co :©«CDI (9 3 5 m g ) 

, 1 mmmWLtc0 &Jfcmz2 8%7y^-77k ( 1 . 4 m L) £ 
1]\iXs ^^CT5 0tP^I#L/co J5^^MJ±T)IlsL/co mmz? PP/1-X 

JUA (1 OOmL) ^TK (5 OmL) £ JQ^IB L/c0 zKJf £ £ p p T$S)\SA 

(5 OmL) -etttliL/co 

( 5 0 m L) L fc0 ^PP ( 5 m L) "eJStJH Ltc0 S 

vu L/CQ 

IsL/co iiCMTBE ( 5 m L) K 'J b-h Ltc0 

fr£;JlIXU *I§Elb£^ (1. 5 g) %mtco 
1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 68-1. 7 

8 (m, 1 H) , 1. 86-1. 95 (m, 1H), 2. 13 (s, 3H) 

, 2. 2 9-2. 4 5 (m, 2H), 2. 47 (s, 3H), 3. 32-3 

. 47 (m, 2 H) , 3. 69 (s, 3H), 4. 00-4. 15 (m, 3 



[L8q>] 

3^0/; £(H S) P 

-< fi f* |_o - £ ' P J D/»^-HL- (ir>- l7-<^oq - H 2 - • 

.H^H^) -L- (ir>-s-<^ri0^ir^^-i7-<^H >^-s) - L 

9TI«¥ [9200] 
°-y n 5g- 0 $ -J-n * n«¥?i £-^m 

(6UJSA8) ^q>2in vnfi?iao0o 
i °-+ 

n^xn^w vnran (n^s) (i/6) L 
o^i«a(i^ L) * v?p-/n 

&gfEU#fl L ££a>-2r °-^P(l^) *21$^ °^n 

°^i#M0£aa0 6 (^^OP) ai 

>iri^^ vnM °^i#Moeaao6 v"£» (6w0i7) a±>m 

^q/f^f °^no s i:iao 6 v"£« (6 UJ 9 9 9) a i >1 nm(0) 

(-|W9L)dl/\IN0)(6S9 " L ) .H ^-fr^riP/ir¥-l7-/ir-/,4:^-H 

L- (ir>-l7-<^oq - H 3-CLH ^) -L - [ir=x£ (ir>-

sf^ir^^-9 -t-a-Mr^-z] -9 

(H 9 ) l7-<fi^ [ 

o-e '17 J D/^^-HL- (ir>-l7-<^oq - H 3-CLH ^) 

-L - (ir>- s-</$r,0qir^^/^-9 - L (S) [9200] 

+ [ B N + lAI] Z. 17 17 z/w S lAI — I S3 • ( 
HL ' s) Z.0 "8 '(HI 'w) £p • L- L£ ' L ' (H 3 'w) 9 Z 

' L~ PL " L '(HL 's) " 9 ' (H2 's J q) 62 "3 ' (H 

8t/.S/.0/ZI0Z<IfAL3d 6C9IS0/CI0Z OAV 
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(5) xmbtltcb- (2, Ar-V* V*^s<yV)\s) -1-

KP-2 H--7- (4, 4, 5, 5-^K^P< 

^JU- 1, 3, 2 -V^*y-$nz>y- 2-^;u) -IH-L°^X/P [4, 

3-c] ^pyiJ>-4 (5 H) -^> (lOOmg) £ 1 , A-V^^yy 

(4 m L) CitlLfco ZVmmz, i^J3 7 (2) Tl# £ tl/c 3 - 7"P 

^-2-* K^>-4 i?y (5 5. 6m g) , Pd (PPh3) 

4(10. 6mg) , is 0 A (1 7 9 m g ) 33 cfc 0\ 7.K ( 1 m L ) £ JQ 

1 3 O°C-e30|^J5J^L/co 

^^zmLtcik, Mtx^u^jp^iBL/co 

Ltcik, $£'Jf£y£}Ji® LTP&£ U 

J±T)IlsL/co t# btitc^fk^y 'J tl f)\/t 7A^P7 K ?>:7 7 -T — (Ml 

x^JU/n -A^y, 3 0%~5 0%~8 0%) U 5- (2, 4 

-*>7 - 7- (2-p< K^>-4 Vy-3 -

-fJU) - 1 - (^ K^t KP-2 H-t°^>-4-^;U) - 1 H — tf^V'P 

[4, 3-c] y 'J > - 4 ( 5 H) -^> (78mg) £?#fc0 I®5-

(2, 4-^p< K^r^^>y;U) - 7- (2 - p< K^>-4V 

y-3-^fJly) -1- (^K^tKP-2H-t°^>-4-^;U) — 1 H — 

tf^V'P [4, 3-c] ^yiJ>-4 ( 5 H) -^> (7 8 m g ) £TFA 

( 1 m L) U 6 5 °Ct 2 L fcG L tc 

®.s MJ±T)IlsL/co 

L/co C©7K;§}t^ D C MT-ttHH L/co 

-e$£'Jf L/Co $£<Jf gij £}Ji® LTP&£ L/c0 ;l>S£MJ±T}f Is L/c0 t#bti/c 

01*6 £s> 'J i^7A^P7 K 7 -f - (Mtx^JU/ n-A^ >, 

5 0%~7 0%~8 0%~ 1 00%) mmkSVQ (30mg) % 

mtc „ 
1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 15 (s, 3 

H), 2. 15-2. 24 (m, 2H), 2. 45-2. 59 (m, 2H) 
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, 3. 70 (t, J = 1 2. OHz, 2 H) , 3. 87 (s, 3H), 4. 

20-4. 27 (m, 2H), 5. 02-5. 11 (m, 1H), 6. 89 

(d, J = 5. 1Hz, 1 H) , 7. 21 (dd, J=8. 2Hz, 1. 6 

Hz, 1 H) , 7. 34 (d, J = 1 . 6 H z, 1H), 8. 03 (d, J 

= 8. 6 H z, 1 H) , 8. 11 (d, J = 5. 1Hz, 1 H) , 8. 31 

(s, 1 H) , 10. 5 7 (b r s, 1 H) . 

ESI-MS m/z 391 [M+H] + 

[0327] mmmi 

[<ft82] 

0 
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[^1-1] 

mmm R2 NMR, M ass 
i 

O
 \ 

'H-NMR(400MHZ,CDCI3) 8 (ppm):2.06(s,6H),2.1 8-2.24(m, 
2H),2.49-2.6 0(m,2H),3.47(s,3H),3.70-3.8 2(m,2H),4.22-4. 
30(m,2H),4.46(s,2H),4.97-5.1 3(m,1 H),7.1 3(dd,J = 8.4Hz,1. 
6Hz,1H),7.14(s,2H),7.19(d,J = 1.6Hz,1H),8.03(d,J = 8.4Hz,1 
H), 8.31 (s, 1 H), 9.01 (s, 1 H). 
ESI-MS m/z 418[M + H] + 

8 

3
 LL 'H-NMR(400MHz,CDCI3) 5 (ppm):2.12(s,3H),2.1 5-2.24(m, 

2H),2.26(s,3H),2.47-2.61(m,2H),3.64-3.77(m,2H),4.21-4. 
30(m,2H),5.02-5.1 3(m,1 H),6.76(s,1 H),7.1 2(dd,J = 8.0Hz,1 . 
2Hz,1 H),7.35(d,J = 1 ,2Hz,1 H),8.07(d,J = 8.0Hz,1 H), 8.3 2(s, 1 
H),1 1 .34(b rs, 1 H). 
ESI-MS m/z 393[M + H] + 

9 CI 

& 

'H-NMR(400MHz,CDCI3) (5 (ppm):2.16-2.24(m,2H),2.36(s, 
3H),2.47-2.6 0(m,2H),2.6 0(s,3H),3.65-3.77(m,2H),4.21-4. 
28(m,2H),5.01 - 5.1 2(m,1 H),7.1 8(dd,J = 8.2Hz,1.6Hz,1 H),7. 
21 (s,1 H),7.36(d,J = 1 ,6Hz,1 H),8.07(d,J = 8.6Hz,1 H), 8.3 2 (s, 
1 H), 1 0.86 (brs, 1 H). 
ESI-MS m/z 409[M + H] + 

1 0 CIYV 
N'T)"" 

'H-NMR(400MHz,CDCI3) 5 (ppm):2.15-2.24(m,2H),2.18(s, 
3H),2.46-2.59(m,2H),3.7 4-3.76(m,2H),3.85(s,3H),4.2 0-4. 
27(m,2H),5.01 - 5.1 1 (m,1 H),7.1 7(dd,J = 8.2Hz,1.6Hz,1 H),7. 
26(d,J = 1.6Hz,1H),8.04(d,J = 8.6Hz,1H),8.18(s,1H),8.31(s, 
1 H), 1 0.22(brs, 1 H). 
ESI-MS m/z 425[M + H] + 

1 1 

AAc/ 
'H-NMR(400MHz,CDCI3) 5 (ppm):2.15-2.23(m,2H),2.1 7(s, 
3H),2.48-2.59(m,2H),2.61(s,3H),3.63-3.75(m,2H),3.84(s, 
3H),4.20-4.27(m,2H),5.01-5.11(m,1H),7.14-7.20(m,1H),7 
. 2 7 (s, 1 H),8.02(d,J = 8.2Hz,1 H),8.30(s,1 H),9.44(brs,1 H). 
ESI-MS m/z 439[M + H] + 

1 2 

£ LL 'H-NMR(400MHz,CDCI3) 5 (ppm):2.1 1 (s,3H),2.1 5-2.24(m, 
2H),2.46-2.59(m,2H),3.6 4-3.76(m,2H),3.85(s,3H),4.2 0-4. 
29(m,2H),5.00-5.12(m,1H),7.19(d,J = 9.0Hz,1H),7.31(s,1H 
),8.02(s, 1 H),8.05(d,J = 9.0Hz,1 H),8. 31 (s, 1 H),10.35(s,1 H). 
ESI-MS m/z 409[M + H] + 

1 3 

NC N'^ 

'H-NMR(400MHZ,CDCI3) 5 (ppm):2.15(s,3H),2.1 5-2.25(m, 
2H),2.36(s,3H),2.4 8-2.62(m,2H),3.65-3.77(m,,2H),4.20-4 
.27(m,2H),5.01-5.11(m,1H),7.11(dd,J = 8.4Hz,1.5Hz,1H),7. 
2 4 (d. J = 1 .5Hz, 1 H),7.54(s.1 H), 8 .1 1 (d,J = 8.4Hz,1 H),8.32(s, 
1 H), 1 0.45(s, 1 H). 
ESI-MS m/z 400[M + H] + 

1 4 

$
 

~Q 
o 

/ 

'H-NMR(400MHz,CDCI3) 5 (ppm):2.15-2.24(m,2H),2.28(s, 
3H),2.47-2.59(m,2H),3.64-3.76(m,2H),3.93(s,3H),4.06(s, 
3H),4.20-4.2 8(m,2H),5.02-5.11(m,1H),7.20(dd,J = 8.2Hz,1 
,6Hz,1 H),7.32(d,J = 1 ,6Hz,1 H),8.02(d,J = 8.6Hz,1 H), 8.3 1 (s, 
1 H), 1 0.36 (s, 1 H). 
ESI-MS m/z 422[M + H]* 
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[^1-2] 

1 5 rV" 'H-NMR(400MHz,CDCI3) 5 (ppm):1.94(s,3H),1.96(s,3H),2. 
15-2.26(m,2H),2.47-2.61(m,2H),3.66-3.76(m,2H),4.01(s, 
3H),4.20-4.29(m,2H),5.01-5.11(m,1H),7.09(dd,J = 8.3Hz,1 
.4Hz,1 H),7.1 9 (d, J = 1 .4Hz,1 H),7.95(s,1 H),8.05(d,J = 8.3Hz, 
1 H),8.32(s,1 H),10.26(brs,1 H). 
ESI-MS m/z 405[M + H]* 

1 6 

F 

,H-NMR(400MHz,CDCI3)5(ppm):2.16(s,3H),2.17-2.26(m, 
2H),2.3 5(s,3H),2.47-2.61(m,2H),3.66-3.76(m,2H),4.20-4. 
29(m,2H),5.01 - 5.1 1 (m,1 H),6.50-6.80(m, 1 H),7.1 3(dd,J = 8. 
4Hz,1.6Hz,1H),7.24(d,J = 1.6Hz,1H),7.46(s,1H),8.09(d,J = 8 
,4Hz,1 H), 8.3 2( s, 1 H),10.28(brs,1 H). 
ESI-MS m/z 425[M + H]* 

1 7 ,H-NMR(400MHZ,CDCI3) <5 (ppm):2.1 3-2.24(m,5H),2.46-2 
.6 0(m,2H),3.64-3.75(m,2H),3.85(s,3H),4.18-4.28(m,2H),4 
.99-5.1 1 (m,1 H),5.32-5.50(m,2H),7.03(s,1 H),7.1 6(d,J = 1 .5 
Hz,1 H), 7.1 9(dd,J = 8.3Hz,1.5Hz,1 H),8.03(d,J = 8.3Hz, 1 H),8. 
30(s, 1 H) ,8.9 1 (s, 1 H). 
ESI-MS m/z 423[M + H] + 

1 8 

o
 

-
<

 
LL 

'H-NMR(400MHz,CDCI3)<S(ppm):2.08(s,3H),2.15-2.26(m, 
5H),2.47-2.6 0(m,2H),3.66-3.76(m,2H),4.20-4.29(m,2H),5 
.00-5.10(m,1H),6.71(s,1H),7.11(dd,J = 8.4Hz,1.5Hz,1H),7. 
1 6 (d, J = 1 ,5Hz,1 H),7.37-7.76(m,1 H),8.06(d,J = 8.4Hz,1 H),8 
.3 1 (s, 1 H),9. 7 1 (brs, 1 H). 
ESI-MS m/z 441[M + H]* 

1 9 ,H-NMR(400MHz,CDCI3)5(ppm):2.13(s,3H),2.17-2.26(m, 
2H),2.31(s,3H),2.47-2.62(m,2H),3.65-3.77(m,2H),4.20-4. 
30(m,2H),5.01 - 5.1 3(m,1 H),5.43-5.58(m,2H),7.1 4(dd,J = 8. 
4Hz,1.6Hz,1H),7.24(d,J = 1.6Hz,1H),7.28(s,1H),8.07(d,J = 8 
,4Hz,1 H),8.32(s,1 H),10.24(brs,1 H). 
ESI-MS m/z 407[M + H] + 

20 

LL 

1H-NMR(400MHz,CDCI3)5(ppm):2.12(s,3H),2.16-2.24(m, 
2H),2.46-2.6 0(m,2H),2.6 4(s,3H),3.66-3.76(m,2H),4.20-4. 
29(m,2H),5.01 - 5.1 1 (m,1 H),5.1 1 - 5.26(m,2H),7.1 6-7.1 8(m, 
1 H),7.1 8-7 .22(m, 1 H),7.30(d,J = 1 ,8Hz,1 H),8.05(d,J = 8.4Hz 
,1H),8.31(s,1H),10.39(brs,1H). 
ESI-MS m/z 407[M + H] + 

2 1 

F 

'H-NMR(400MHZ,CDCI3) 5 (ppm):2.12(s,3H),2.1 6-2.24(m, 
2H),2.47-2.6 0(m,2H),2.65(s,3H),3.66-3.75(m,2H),4.21-4. 
28(m,2H),5.01 - 5.1 0(m,1 H),6.29-6.57(m, 1 H), 7.1 8(dd , J = 8. 
4Hz,1.6Hz,1H),7.22(d,J = 1.6Hz,1H),7.25-7.26(m,1H),8.05 
(d,J = 8.4Hz,1 H),8.31 (s, 1 H),9.58(s,1 H). 
ESI-MS m/z 425[M + H] + 

22 

A$ 
o

 

/ 

'H-NMR(400MHZ,CDCI3) 5 (ppm):2.15-2.24(m,2H),2.26(s, 
3H),2.47-2.6 0(m,2H),3.66-3.76(m,2H),4.00(s,3H),4.19-4. 
30(m,2H),4.98-5.14(m,3H),6.81(s,1H),7.14(dd,J = 8.4Hz,1. 
6Hz,1H),7.21(d,J = 1.6Hz,1H),8.04(d,J = 8.4Hz,1H),8.31(s,1 
H), 9.9 1 (brs,1 H). 
ESI-MS m/z 423[M + H] + 

[0328] 2 3 

7- (2-x S^->-4-y^JUb0|jy>-3-^JU) -1- (f h7bh' 
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• - 2 H - > - 4 - -f Jls) - 1 H - '/• f 4 . 3 - c 1 7 U > -

4 ( 5 H ) 

[<ft83] 

1- K ^ L K P - 2 H - > - 4 - ̂ JU) -4, 5-y'tKP-l H 

[4, 3-c] 'J >- 1 -J)ls] tfnym (7 0mg) £1 

, 4-y^^r^> (4 m L) CitlLfco 4 4 Tl# £ tl 

fc3-yp;E-2-lh^>-4-^f;i/kflJ$/'> (49mg) , Pd (P 

P h3) 4 (8. 7mg) , ^ A ( 1 4 8 m g ) 33 cfc 0\ 7.K ( 1 m L 

) -7^ 0 1 3 O°C-e2 0|^J5J^L/co 

Mix^;u^ipx^i3L/c0 

X)%^Ltc<k, o LTP&£ Ls ;Jt 

^£MJ±T}f Is L fco ?# b tlfcglzS £ :> 'J ^ 7A^P7h^77-f-

(iStif^/n3 0%~5 0%~8 0%) U 5- ( 

2, 4-^p< - 7- (2-X K^>-4 

- 3 - ̂  JU) -1- K ^ L K P - 2 H - > - 4 - ̂ JU) — 1 H — tf 

7V"P [4, 3-c] 'J>-4 (5 H) -^> (5 5 m g ) £?#fc0 d 

05 - (2, 4-^p<K*^s<yV)\>) - 7- (2-ih^>-4-^fjb 

tf 'J ^ - 3 - -T )\y) -1- KP-2 H-t°^>-4-^;U) -

1 H-kf^/P [4, 3-c] y 'J > - 4 (5H) -^> (55mg) £ 

T F A ( 1 m L) CML, 6 5 °Ct 2 mmmW Ltc0 

iP L/c^ MJ±T)IlsL/co f#bti/ca^tCtSffl^@t7K^^ K 'J 0Iximfa 

o 
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y^At'^IL/co £ Mm L T L fc0 ;l>S£MJ±T}f Is L/c0 ?# 

btltcT&.ykJkis 'J t)?Jlst)^AO • V h?'^7 -f - (Mtx^JU/ n -^7° 

5 0 %~ 7 0%~8 0 %~ 1 00%) (1 7m 

9) £?#*:„ 
1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 2 5 (t, J 

= 7. 5 H z, 3 H) , 2. 15 (s, 3H), 2. 15-2. 25 (m, 

2 H) , 2. 46-2. 60 (m, 2H), 3. 65-3. 77 (m, 2H 

), 4. 2 0-4. 2 9 (m, 2H), 4. 35 (q, J=7. 5Hz, 2 

H), 5. 03-5. 12 (m, 1H), 6. 86 (d, J=5. 5Hz, 

1 H) , 7. 21 (dd, J = 1. 6 H z, 8. 2Hz, 1H), 7. 35 

(s, 1 H) , 8. 01 (d, J = 8. 2 H z, 1H), 8. 08 (d, J 

= 5. 5 H z, 1 H) , 8. 30 (s, 1H), 10. 51 (brs, 1H 

) . 

ESI-MS m/z 4 05 [M+H] + 

[0329] mmm 2 4 2 3 

[<ft84] 

[^2] 

mmm R2 NMR, Mass 
24 

LL 

0
 

/ 

1H-NMR(400MHZ,CDCI3) d (ppm):2.10(s,3H),2.15-2.25(m,2 
H),2.47-2.60(m,2H),3.66-3.76(m,2H),4.01(s,3H),4.19-4.29( 
m,2H),5.00-5.1 9(m,3H),6.74(s,1 H),7.1 6-7.23(m,2H),8.04(d, 
J = 8.2Hz,1 H), 8.3 1 (s, 1 H),9.45(brs,1 H). 
ESI-MS m/z 423[M + H] + 

[0330] 2 5 



H ft- > 1 fcH-•a vj- -> "D VJ, i i -> Hi M —1 

HA > c H "D • * T BFF -W 1 
• M, ft 1 =r rH V CO Vjl V -> 

3 ^r VJ. 1 u 1 vZ IT cn vZ 1 
«-H-
m- m r V 

• ftl V't, -f^ M V M T; V 
EE zi r^l 1 1 1 • 4® 1 Hi 
<T i& n -» 8 m -w M v; VJ VJ' T 

mft o n life 4 CO T Vjl Vjl 
O <T a> 

-Ffa w- ft V • * cn -W V cn IT 
ir(- ft- <r I V" m 00 V" I 4 1 I T: 
H O • 

CO vZ <r 00 3 1 % CO 1+ • 
il --j O a- 3 CD CO 1 • 1 1 VJ 

¥ o 5 CO r - Vjl A 1 Vjl 

li n o° O cn V V cn V V m m n a- o° <h 1 1 1 8 1 

z! • r\ * Vjl n 9T V't, M M 1 •> CO 

i& ^IE M M > r\ CI ^1E 1 --j M a 1 
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na 
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4tf T v^ -~i na 
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• m O $ M 
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•s// 
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> n SF HA Hfl • 

1 
v^ • 

d]> tft- im A •> "D CO HA -1 CO 
• w-

"!!• H \ n v^ -SE iS" Q. 1 1 1 
4 na 

Xr£ <T Tl D d]> • ft 1 o 1 o 

o 
CO 
CO 

1+ 

I 

I 

M 
I 

T 

* 
V" 
I 

CO 

cn 
I 

V't, 

HA 
^r 
r\ 

v; 
V 
I 

I 

cv 
00 
cn 

1 J vZ 1 
n; V + 
Vjl n; 1 Hi 
<5 vZ T 1 
• v; Vjl --J 

—i V cn IT 1 
1 I T; 

• rv) 
CO 1 1 VJ 1 

1 A Vjl 
o V V T 

1 1 * 
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h^77-f - (DCM, 100%, -^7°^>, 5 

0%~1 0 0%) Xmmt&ZtXmmkSVQ (7 8mg) 
ESI-MS m/z 391 [M+H] + 

[0332] (2) ( + ) -7- (2-^h^r->-3. 5 - V* T)\s b° U »>* > - 4 - -f Jl/ 

) - 1 - (Th7bKD77y-3-^Ji/) - 1 H-b°^x/P [4. 3-c 

] ^yj>-4 (5 H) (-) - 7- (2-^h^r->-3. 5 

isy-4- ~^;U) -1- (Th7bKD77y-3-^Jb) 

- 1 H - bf^V'P [4. 3 — c] U >-4 (5 H) -^>0^ 

(±) -7- (2-yh^>-3, 5-yy Vy-A-^;u) -1 

- (T KP7^>-3 -^;u) - 1 H-L°^X/P [4, 3-c] ^y 

'J>-4 (5 H) ~^y(D*^)\st>^Afi1ff{ [AD-H (0. 46cm0X 

1 5 cm) N : 1 0 0%l^y — JU] ( + )fr^r 7 . 8 ( 

-) <*£9. 7 ££5118 U T'c^SiJpr^-efe^d^^SSIIL/co (±) -

7- (2—yh^>-3, 5-yyy>-4-^;u) -1- h 

"y\l KP77>-3 -'f JU) -1 H-L°^x/P [4, 3-c] +y 'J>-4 

( 5 H) -^> (7 8 m g ) £x^y-JU (1 2mL) &&Xl*0 J ~)\s ( 

1 2mL) (DMSmmzmML, BfefaMLtco J\st> ^ AO P V 
K 0^7 7 -f — [^r^JU^J 7 A : AD-Hi7A, : 1 0 0%-l^ 

y-JU, 3fc5£: 1 OmL/i), &&&?$ : 8 0 #/0, 0^'i^>a>: 

2mL/0, : ( + ) 1*, : (-) Z> 

ZtX\ mmtSVQ ( + ) ft:26. 4 m g, (-) ft:25. 2mg^| 
tc o 
1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 92-1. 9 

4 (m, 3 H) , 1. 94-1. 9 6 (m, 3H), 2. 5 5 -2. 6 6 ( 

m, 1 H) , 2. 76-2. 86 (m, 1H), 4. 00 (s, 3H), 4 

. 09-4. 16 (m, 1 H) , 4. 24-4. 37 (m, 2H), 4. 3 

9-4. 45 (m, 1 H) , 5. 61-5. 68 (m, 1H), 7. 04 ( 

d, J = 1 . 5 H z, 1 H) , 7. 08 (dd, J = 1 . 5Hz, 8. 3H 
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z, 1 H) , 7. 94 (s, 1 H) , 8. 13 (d, J =8. 3Hz, 1H 

) , 8. 3 1 (s, 1 H) , 8. 8 6 (s, 1 H) . 

ESI-MS m/z 391 [M+H] + 

[0333] 2 6 

(S) - 7- (2-^h^>-3. 5^>-4 ~^;U) -1 

- (f h7HKD77>-3 )\s) - 1 H-b°^x/a [4. 3-c] * J 

U>-4 ( 5 H) 

[<ft86] 

[0334] ( 1 ) JiT)\s 5- [2-7;U^D-4- (2-* h^>-3. 

;ub°u y>-4--r;u) 7x~;u] -1- r (S) -f h7bKD77>-
3-^;u] -1 H-b0^y-;u-4-^;u^>->b-h0^ 

i^s$lJ6Tl#£>tl/cN 5- [2-7;U^P-4- (4, 4, 5, 5 

1— [ (S) —7"S_7blKP'7_7>—3—•<JU] — 1 H — 4 — 

- K (5 1 . 9 g ) 0 1, (5 0 0mL) M 

7K (1 7 OmL) N ®3km2 9 (3) Tl# tl/c 4 - E| - K - 2 - K 

^>-3, 5(3 5. 6 g) N Pd (PP h3) 4 (6. 

5 2 g ) (1 1 Og) 1 1 0°CT 
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J±T)IlsL/co mbtltctm^s 7m M£X^JU (7 0 0m) 33<£t/7K ( 

1 OOmL) #$Jf TKH ̂ Mtx^JU (5 OmL) T? 

MttaiL/co £>fot!:fc#$IJf 7K33J:t/tSffi#±^7K"ejii;^}$t}#L^ 

I£v^>^A±-e$£'JtU ;JiiiLs MJ±"RC)IisL/co 

^7A^P7h^77^- (iixfJ[//n-Ay^y, 5%~14% 

) "elti^L/co ItNHi/'J^^^7A^P7hy77^- (®E 

Hx^JU/n 2 %~ 1 0%) ^ilE'fb'n^ (4 3. 5 

9) £?#*:„ 
1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 16 (t, J 

= 7. 2 H z, 1. 5 H) , 1. 17 (t, J = 7. 2Hz, 1. 5H), 

1. 97 (s, 1. 5 H) , 1. 98 (s, 1. 5H), 1. 99 (s, 1 

. 5 H) , 2. 00 (s, 1. 5 H) , 2. 25-2. 55 (m, 2H), 

3. 92-4. 27 (m, 6H), 3. 99 (s, 1. 5H), 4. 00 ( 

s, 1. 5 H) , 4. 6 5 -4. 7 5 (m, 1H), 7. 01 (d, J=9 

. 2 H z, 1 H) , 7. 05 (d, J=7. 2Hz, 1H), 7. 39 (t 

, J = 7. 2 H z, 0. 5 H) , 7. 45 (t, J=7. 2Hz, 0. 5H 

) , 7. 9 3 (s, 1 H) , 8. 1 2 (s, 1 H) . 

ESI-MS m/z 440 [M+H] + 

[0335] (2) 5- [2-7;U^D-4- (2-^h^>-3. 5 - b° U V 

y — 4- — 4)[/) 7x~;U] -1- [ (S) -Th7bKD77>-3-^Jl/ 

] -1 H - b°^V'->)U-4 -t))i/7$-symo)'£j& 

x^JU 5- [2-7;U^P-4- (2-p<h^>-3, 5 - i? / TJl>£°'J 

Vy-A-^i )l) 7I-JU] -1- [ (S) -Th7tKP77>-3-^ 

JU] - 1 H - \d=?V—;u-4 b— h (4 3. 2 g ) oox^y — 

;u ( 5 7 4 m L ) iSt' 5 JI^TKSHt^ K 'J 0 ( 7 9 m L 

) J5^;Fb^^6O°C-e2 0|^1 o£^m#Lfc„ 
-e;^iPL/c^ MJ±T^^M^-e;IlsL/co (3 0 0mL) 
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s ?#£*lfcglzS'X MTBE (130mL 

) TkMZftEBLfco (3 OmL) 

*Jf£, 7jC£~RC5 Ni*I£ (7 8 m L ) 2 0^ 

HH Lfc0 ^t/ctil^:l7j<ii7 7A±-e$£'JtU )MM U MJ± 

TtCjflsLTtllEltl^] (3 9. Og) £?#fc0 

1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 91 (s, 1 

. 5 H) , 1. 94 (s, 1. 5 H) , 1. 98 (s, 1. 5H), 2. 0 

1 (s, 1. 5 H) , 2. 2 5 -2. 5 6 (m, 2H), 3. 92-4. 1 

7 (m, 3 H) , 3. 96 (s, 1. 5H), 4. 00 (s, 1. 5H), 

4. 23 (dd, J = 1 6. 0, 8. OHz, 1H), 4. 65-4. 77 

(m, 1 H) , 6. 99 (brd, J = 1 0. OHz, 1H), 7. 03 ( 

brd, J = 7. 6 H z, 1H), 7. 38 (t, J = 7. 6Hz, 0. 5 

H), 7. 44 (t, J = 7. 6 H z, 0. 5H), 7. 90 (s, 0. 5 

H) , 7. 9 4 (s, 0. 5 H) , 8. 1 4 (s, 1 H) . 

ESI-MS m/z 434 [M+N a] + 

[0336] (3) 5- [2-7JU;frP-4- (2-yh^>-3. 5-V ji+JUbf'J V 

>-4-^nu) 1 x —JUl -1- [ (S) -f h7bKD77>-3 —-nu 

] -1 H-b°^V-JU-4-^JU/-K^-t$ KCD~nJ5fi 

5- [2-7;U^P-4- (2-p<h^>-3, 5 - i? >( T)l>£° <J *S>-4 

-JJU) 7I-JU] -1- [ (S) -Th7tKP77>-3-fJl/] -1 

H — V—JU—4 (3 8. 7g) 0DMF ( 2 9 0 m L) ;# 

^"RCCDI (2 1. 4 g ) ^-C9 5#^m#L 

tzo 2 8%7>t-7^ (9 5 m L) ^S*e3 

5fimmWLtc0 2 8 %T>^-T7K (9 5 m L) ^ 

fi-e9 0^f|^Lfc„ J5^;Fb^^MJ±T^}IlsL/co 

• P^bA (2 5 OmL) ^TK (8 OmL) TK 

Jf £?PP;tfxJl/A (5 OmL) -eMtJHL/co ±tzMWtM*s 

7 ^ - 0 ATK;#^ (60mLx3) £ J; U » 
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iWk ̂  V ^ v ̂  A ± T- $£'jf L s ;Jtii L/co }J=}t^s v 'J K (NH-y 

'J*j$Ml/) KiligSttfco MfcZMI±TlzmffiLr. mmttrVQ (3 7. 2 
g) £?#*:„ 
1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 98 (brs 

, 6 H) , 2. 24-2. 6 0 (m, 2H) , 3. 9 0-4. 2 0 (m, 3 

H) , 3. 99 (s, 3 H) , 4. 23 (dd, J = 16. 0, 8. OHz 

, 1 H) , 4. 62-4. 71 (m, 1H), 5. 32 (brs, 2H), 

7. 05 (brd, J = 10. OHz, 1H), 7. 10 (dd, J=7. 

6, 1. 2 H z, 1 H) , 7. 42-7. 56 (m, 1H), 7. 94 (b 

r s, 1 H) , 8. 0 3 (s, 1 H) . 

ESI-MS m/z 411 [M+H] + 

[0337] (4) (S) -7- (2-yh^>-3. 5 - V * T)\s b° U V > - 4 - -f JU 

) - 1 - (^ Km7^>-3 ~^;u) - 1 H-bf^V'g [4. 3-c 

1 IJ> —4 ( 5 H) 

5- [2-7;U^P-4- (2-p<h^>-3, 5 - V * tf 'J *>* > - 4 

-^;U) 7i-Jb] -1- [ (S) -Th7tKP77>-3-fJl/] -1 

H - V-;U-4K (37. 2 g) CDDMSO (1 86m 

L) (9. 4 3 g ) % 1 jttCjQpt 

tco ^ST5 0m 0°CT4 5fimmWLtc0 7.K 

JXJ^A^^TK (6 OOmL) £;!S~FTflQx.s (13. 5 

mL) ^;ST-eiPx/co L/c^£;]IIX L/c„ ;JtM^7Kfc J:t/M T B 

ET^m MJ±~RC$£<JtLT, mEfc^Zl (3 4. Og) 

^ilE'fb'n^CD 'H-NMRihES I - M S 2 5 L/c0 

S/ctllEltl^Hi (-) 9 9%e e [ A 

D-H, 1 oo%i^;-jk mmm •. 9. 7^] u±xfo-?tc0 

[0338] 2 7 
(S) - 7- (2-^h^>-3. 5^>-4 ~^;U) -1 

- (T Km7^>-3 ~^;u) - 1 H-bf^V'g [4. 3-c] ^7 



WO 2013/051639 138 PCT/JP2012/075748 

'jy-4 (5 H) 

[<fb87] 

[0339] ( 1 ) 5- [4- (2-^h^>-3. 5-V* ̂ UbfU Vy-4 

~^;u) -2-_Ka7x-;U] -1- r (S) -f h7HKD77>-3 

--nu] -1 H-b°^x/->)U-4-^;U/^>->b-h0^ 

§Uis0!l7 (1) 5- (4-7"P;E-2-zhP7x-il/ 

) —1— [ (S) — T h7k KP77> — 3 — -fJU] — 1 H — v—JU— 

4h (1. 5 g ) £ hJUx> (5 OmL) lZfeMLtc0 t 

(D®mzs m&m29xmbtitc (2-*s**>-3, 5 -v*tru y 
>-4--T;U) (7 2 8 mg) N tfX ( K 'J 7 x-Jl/^X7 -f >) 

VOUUJ^VOA (II) ( 1 2 8 m g ) N mti~ K 'J OA ( 1 . 1 6 g 

) , (1 OmL) 1 0 0°Ce4 Ltc0 

mm±T)\s (50mL) t7& (50mL) £jbpa.% 

h ™;Jli§ L/c0 (1 OOmL) £jbPa.#BB Lfc 

0 #$Jf V**sOA-e$£'Jf Lfco Ig'JfgiJ 

£;Jli§LTP££U jJt^^METjIlsL/co ?#£y -)l (2 

mL) ^ it/co L/c0 10# 

L/c®ft£}JiIXU tllElb^t) (7 5 Omg) £f#7c0 

j±T)IlsL/co mbtitcmmzjLt; -)\s d mL) ip^M^T-e 

^©^^XTR-e^P L/Co 1 0tP^ LtcmWMML 

s (4 5 0 m g ) £t#/co 
1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 07-1. 1 
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4 (m, 3 H) , 1. 98 (d, J=3. 9Hz, 3H), 2. 01 (d, 

J = 3. 9 H z, 3 H) , 2. 21-2. 40 (m, 1H), 2. 47-2 

. 58 (m, 1 H) , 3. 92-4. 00 (m, 1H), 4. 00 (s, 3 

H) , 4. 02-4. 18 (m, 4H), 4. 23 (q, J=7. 7Hz, 

1 H) , 4. 56-4. 66 (m, 1H), 7. 43 (d, J=8. 2Hz 

, 0. 6 7 H) , 7. 48 (d, J=8. 2Hz, 0. 33H), 7. 51 

-7. 56 (m, 1 H) , 7. 96-8. 02 (m, 2H), 8. 08 (s 

, 1 H) . 

ESI-MS m/z 4 6 7 [M+H] + 

[0340] (2) (S) -1- (2-yh^>-3. 5S>'>-4 

) - 1 - (=r Km7^>-3 -4)\A - 1 H-bf^V'a [4. 3-c 

1 IJ> —4 ( 5 H) 

5- [4- (2-p<h^>-3, 5^>-4 - ̂  )\s 

) -2- - hP7i-iW -1- [ (S) -T^K^tKP7^>-3-^>/U 

] - 1 H - tfz>V—)\s-4 b— K (1 . 1 g) y —JU ( 

1 3mL) ClSL/co (2 8 Omg) >^E-

^7A7K;m (3 m L) 1 0 01Ct3^f|^Lfc„ 

-tz^ K™;JiiiL/c0 (1 OOmL) 

7.K (5 OmL) U 

V ^A«L/co SSJtSU LTP&£ Ls ;l>S£MJ±T}f Is L/c 

o (2 m L) CML, 5 0°C{ZXmWLtco 40#^^ 

s U 7K (2 OmL) ^/f HH L/cHM*£;JlIX 

Ltc0 %bntc^W[Z 1 - 7°Pz^y-JU (1 OmL) £: 7.K (1. 5 m L) £ 

Jp^s ^it/co ^©}§}t^7X7KT-^SP L/c0 1 0^£s tfr 

ft L/c|IH*£;]IIXU MTBE (5mL) X)%^ LTtllEltlir^ (7 8 0m 

g) £?#*:„ 

[0341] 2 8~3 2mMm2 5tmmiz<£j&Ltc0 
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[<ft88] 

[^3] 

)\s~hz7 A 
» mm 
M%& ( + /-) 

(») 

R2 NMR, Mass 

It fife 01] 2 8 

AJ-'V 

1H-NMR(400MHz,CDCI3) 5 (ppm):2.10(s,3H),2.4 
8(s,3H),2.5 4-2.65(m,1H),2.75-2.84(m,1H),3.86( 
s,3H),4.08-4.1 6(m,1 H),4.22-4.28(m,1 H),4.28-4. 
36(m, 1 H),4.38-4.44(m,1 H),5.59-5.69(m,1 H),6.7 
3 (s. 1 H),7.1 8(dd,J = 8.4Hz,1 .6Hz,1 H),7.23(d,J = 1 .6 
Hz,1 H),8.08(d,J = 8.4Hz,1 H),8.29(s,1 H),9.60(brs, 
1H). 
ESI-MS m/z 391 [M + H]* 

OD-H 
1 oo%x$/ —,/u 
( + ) : 7. 0 
(-) : 6. 0 

AJ-'V 

1H-NMR(400MHz,CDCI3) 5 (ppm):2.10(s,3H),2.4 
8(s,3H),2.5 4-2.65(m,1H),2.75-2.84(m,1H),3.86( 
s,3H),4.08-4.1 6(m,1 H),4.22-4.28(m,1 H),4.28-4. 
36(m, 1 H),4.38-4.44(m,1 H),5.59-5.69(m,1 H),6.7 
3 (s. 1 H),7.1 8(dd,J = 8.4Hz,1 .6Hz,1 H),7.23(d,J = 1 .6 
Hz,1 H),8.08(d,J = 8.4Hz,1 H),8.29(s,1 H),9.60(brs, 
1H). 
ESI-MS m/z 391 [M + H]* 

31 fife 01] 29 

3
 o / 

'H-NMR(400MHZ,CDCI3) 5 (ppm):2.03(s,3H),2.2 
2(s,3H),2.55-2.67(m,1H),2.76-2.86(m,1H),3.97( 
s,3H),4.09-4.1 7(m,1 H),4.23-4.29(m,1 H),4.30-4. 
3 7 (m, 1 H),4.39-4.46(m,1 H),5.62-5.69(m,1 H),6.5 
4(s,1 H),7.1 2(dd,J = 8.4Hz,1 ,6Hz,1 H),7.21(d,J = 1 .6 
Hz,1 H),8.1 0(d,J = 8.4Hz,1 H), 8.3 1 (s, 1 H), 1 0.00(br 
s,1 H). 
ESI-MS m/z 39 1 [M + H]' 

OD-H 
i oo%x$;-
( + ) : 8. 5 
(-) : 6. 2 

3
 o / 

'H-NMR(400MHZ,CDCI3) 5 (ppm):2.03(s,3H),2.2 
2(s,3H),2.55-2.67(m,1H),2.76-2.86(m,1H),3.97( 
s,3H),4.09-4.1 7(m,1 H),4.23-4.29(m,1 H),4.30-4. 
3 7 (m, 1 H),4.39-4.46(m,1 H),5.62-5.69(m,1 H),6.5 
4(s,1 H),7.1 2(dd,J = 8.4Hz,1 ,6Hz,1 H),7.21(d,J = 1 .6 
Hz,1 H),8.1 0(d,J = 8.4Hz,1 H), 8.3 1 (s, 1 H), 1 0.00(br 
s,1 H). 
ESI-MS m/z 39 1 [M + H]' 

H fife 01] 3 0 

LL o
 

/ 

1H-NMR(400MHz,CDCI3) (5 (ppm):2.10(s,3H),2.5 
6-2.67(m,1H),2.76-2.86(m,1H),4.01(s,3H),4.08-
4.17(m,1H),4.23-4.37(m,2H),4.39-4.46(m,1H),5. 
01-5.20(m,2H),5.61-5.69(m,1H),6.74(s,1H),7.15 
- 7 .2 2 (m, 1 H),7.27-7.30(m,1 H),8.1 1(d,J=8.2Hz,1 
H), 8.3 1 (s, 1 H), 1 0.1 1 -10.25(m,1 H). 
ESI-MS m/z 409[M + H]1 

IA 
1 oo%x^y — 
( + ) : 9. 0 
(-) : 9. 7 

LL o
 

/ 

1H-NMR(400MHz,CDCI3) (5 (ppm):2.10(s,3H),2.5 
6-2.67(m,1H),2.76-2.86(m,1H),4.01(s,3H),4.08-
4.17(m,1H),4.23-4.37(m,2H),4.39-4.46(m,1H),5. 
01-5.20(m,2H),5.61-5.69(m,1H),6.74(s,1H),7.15 
- 7 .2 2 (m, 1 H),7.27-7.30(m,1 H),8.1 1(d,J=8.2Hz,1 
H), 8.3 1 (s, 1 H), 1 0.1 1 -10.25(m,1 H). 
ESI-MS m/z 409[M + H]1 

H fife 01] 3 1 1H-NMR(400MHz,CDCI3) (5 (ppm):2.17(s,3H),2.5 
4-2.65(m,1H),2.76-2.85(m,1H),3.8 5(s,3H),4.08-
4.1 6(m,1 H),4.23-4.29(m,1 H),4.29-4.36(m,1 H),4. 
38-4.44(m,1H),5.33-5.49(m,2H),5.61-5.68(m,1H 
),7.03(s,1 H),7.1 8(d,J = 8.5Hz,1 H), 7.2 1 (s,1 H),8.1 0 
(d,J = 8.5Hz,1 H), 8.30(s, 1 H),9.41 (brs,1 H). 
ESI-MS m/z 409[M + H] + 

AD-H 
1 00%x-S!y —;u 
( + ) : 6. 0 
(-) : 7 . 1 

1H-NMR(400MHz,CDCI3) (5 (ppm):2.17(s,3H),2.5 
4-2.65(m,1H),2.76-2.85(m,1H),3.8 5(s,3H),4.08-
4.1 6(m,1 H),4.23-4.29(m,1 H),4.29-4.36(m,1 H),4. 
38-4.44(m,1H),5.33-5.49(m,2H),5.61-5.68(m,1H 
),7.03(s,1 H),7.1 8(d,J = 8.5Hz,1 H), 7.2 1 (s,1 H),8.1 0 
(d,J = 8.5Hz,1 H), 8.30(s, 1 H),9.41 (brs,1 H). 
ESI-MS m/z 409[M + H] + 

H fife 0IJ 3 2 6i 1H-NMR(400MHz,CDCI3) (5 (ppm):2.15(s,3H),2.5 
4-2.6 6(m, 1 H),2.76-2.85(m,1 H),3.85(s,3H),4.12( 
td,J=8.4Hz,4.7Hz,1H),4.27(q,J = 7.8Hz,1H),4.33( 
dd,J = 7.8Hz,1.6Hz,1H),4.42(dd,J = 8.4Hz,3.4Hz,1 
H), 5.6 1 - 5.6 9(m, 1 H),6.89(d,J = 5.5Hz, 1 H), 7.1 9 (d 
d,J = 8.4Hz,1.4Hz,1H),7.33(d,J = 1.4Hz,1H),8.08-8 
,14(m,2H),8.30(s,1 H),10.49(brs,1 H). 
ESI-MS m/z 377[M + H] + 

AD-H 
1 0 0 % X £ / — 
( + ) : 5. 8 
(-) : 7. 5 

6i 1H-NMR(400MHz,CDCI3) (5 (ppm):2.15(s,3H),2.5 
4-2.6 6(m, 1 H),2.76-2.85(m,1 H),3.85(s,3H),4.12( 
td,J=8.4Hz,4.7Hz,1H),4.27(q,J = 7.8Hz,1H),4.33( 
dd,J = 7.8Hz,1.6Hz,1H),4.42(dd,J = 8.4Hz,3.4Hz,1 
H), 5.6 1 - 5.6 9(m, 1 H),6.89(d,J = 5.5Hz, 1 H), 7.1 9 (d 
d,J = 8.4Hz,1.4Hz,1H),7.33(d,J = 1.4Hz,1H),8.08-8 
,14(m,2H),8.30(s,1 H),10.49(brs,1 H). 
ESI-MS m/z 377[M + H] + 
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[0342] 3 

3 )\/) - 1 H 

' " «*- ' ' '" ^ 

[4. 3 -c] 'J>-4 ( 5 H) -^ >33 

(~) - 7 - (2-* S**>-4 -^T)V\^)Vy-3-^{ )\y) - 1 -

(•7- K ^ t: K • 7 - 3 - -HU) - 1 H - [4. 3-c] u 
> — 4 (5 H) 

[<ft89] 

(1) N (2) 

[0343] (4) xm^ntc (±) -

7-7"P^-5- (2, -1- (xh7tKP7 

- 3 - ̂JU) - 1 H - [4, 3-c] 'J >-4 (5 H) -

jy, £<£0\ 2, Q-V JL-)ltsUyW.^m^X (1) - (2) 

&fc\ (2) 
: I BN ^ij]Ji : 1 0 0%-l^;-Jk & : 1 . OOmL/^0 

(-) <*£4. 0£\ ( + ) fr£4. 4^C56g§L/c/ctf), 

SlJffl I 1 0 0o/o-l^y-Jl/, : 1 Om 

\- /%, : 6 0#/Hk Oyi^>a>: 1. 5mL/@0|# 

: (-) ft, mmmm •. (+) wzmtc0 
1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 06 (s, 6 

H), 2. 60-2. 64 (m, 1H), 2. 79-2. 83 (m, 1H) 

, 4. 12-4. 13 (m, 1 H) , 4. 24-4. 37 (m, 2H), 4 

. 40-4. 45 (m, 1H), 5. 62-5. 70 (m, 1H), 7. 1 

0-7. 19 (m, 4 H) , 7. 21-7. 24 (m, 1H), 8. 10-
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8. 12 (m, 1 H) , 8. 30 (s, 1H), 9. 57 (brs, 1H) 

ESI-MS m/z 360 [M+H] + 

[0344] ^»IJ3 4 ( + ) -7- 6 - V* T)\s b° U V y - 3 

P [4, 3 — c ] ^ y u > - 4 (5 H) (-) -7- (2 -y 

K^>- 4, 6 — V*T)\s fcf'J Vy — 3 — 4)[/) —1— (xh^bKP - 2 

H —tt=y V
 I CO
 I -r ;u) - 1 H -tf^x/p [4. 3 — c] ^y U >-4 (5 

H) 

[-fb90] 

N 0 

[0345] (±) -5- ( 

2, 4-1- (^ K^L KP-2 3 -

-fJU) -7- (4, 4, 5, 5-^K^^JU-1, 3, 2-^^'P 

?>- 2 )\s) - 1 H - tf^V'P [4, 3-c] 'J >-4 (5 H) -

QX%btltc3 -7'pf- 2 — ^ K^r'V-4, 6-*/ 

(1) - (2) ft 

fc\ (2) +7^7A: OD-H, : 100 

%-JiO J —Jk 3fc5£: 1. OOmL/^0»\ ( + ) ft£4. 8fts 

(-) ft£5. 2^^5SIIL/c/c^, ft^tiJfflOD-H;b^A£^fflLT 

, mmmmtLri oo%x^y-ju^m^ryu^mLs mmmm: ( 
+) ^ : (-mzmtco 
1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 92-2. 0 

0 (m, 2 H) , 2. 10 (s, 3H), 2. 38-2. 54 (m, 5H) 
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, 3. 53-3. 61 (m, 1H), 3. 86 (s, 3H), 3. 88-3 

. 95 (m, 1 H) , 4. 04-4. 10 (m, 1H), 4. 28-4. 3 

5 (m, 1 H) , 4. 9 5 - 5. 0 5 (m, 1H), 6. 7 2-6. 7 5 ( 

m, 1 H) , 7. 18-7. 21 (m, 1H), 7. 22 (d, J = 1 . 4 

Hz, 1 H) , 8. 09 (d, J = 8. 4Hz, 1H), 8. 28 (s, 1 

H) , 9. 6 3 (s, 1 H) . 

ESI-MS m/z 4 05 [M+H] + 

[0346] ^»J3 5~3 9&, 3 4 £ mmiZGlS, Ltz0 

Dfb91] 
0 
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[^4] 

Jl* 

M 3fe Jt ( + /-) 
ft ft m (») 

R2 NMR, Mass 

Hffi ®] 3 5 
AD-H 
i oo%xiiy — ;u 
( + ) : 5. 8 
(-) : 6. 4 

A* F^ANAQ/ 

'H-NMR(400MHZ,CDCI3) 5 (ppm):1 ,93-2.02(m,2 
H),2.17(s,3H),2.37-2.55(m,2H),3.53-3.6 2(m,1H) 
,3.85(s,3H),3.88-3.96(m,1 H),4.04-4.1 1 (m,1 H),4. 
27-4.3 5(m,1H),4.95-5.05(m,1H),5.33-5.48(m,2H 
), 7 .03 (s, 1 H ), 7.1 7-7.22(m,2H),8.1 1 (d,J = 8.6Hz,1 
H),8. 28(s, 1 H), 9.3 5(s, 1 H). 
ESI-MS m/z 423[M + H] + 

H St $J 3 6 
OD-H 
i oo%i^/— 
( + ) :4. 6 
(-) : 5. 1 

NY^\ 

'H-NMR(400MHz,CDCI3)5(ppm):1.91-2.04(m,8 
H),2.39-2.56(m,2H),3.54-3.62(m,1H),3.89-3.97( 
m, 1 H),4.00(s,3H),4.04-4.1 4(m,1 H),4.28-4.36(m, 
1H),4.96-5.06(m,1H),7.07-7.12(m,1H),7.14(d,J = 
1.4Hz,1H),7.94(s,1H),8.14(d,J = 8.2Hz,1H),8.30(s 
,1 H),9.83(brs,1 H). 
ESI-MS m/z 405[M + H] + 

m st $J 3 7 
AD-H 
1 OOo/oX^/ — )l 
( + ) : 8. 0 
(-) : 1 0. 7 

%
 

o
 

/ 

'H-NMR(400MHz,CDCI3)i5(ppm):1.9 4-2.00(m,2 
H),2.02(d,J = 0.6Hz,3H),2.22(s,3H),2.40-2.53(m, 
2H),3.52-3.62(m,1 H),3.89-3.95(m,1 H),3.96(s,3H 
),4.05-4.11(m,1H),4.28-4.35(m,1H),4.96-5.05(m 
,1 H),6.54(s,1 H),7.09(d,J = 1,6Hz,l H), 7.1 3(dd,J = 8 
,4Hz,1 .6Hz,1 H), 8.1 1 (d,J = 8.4Hz,1 H), 8.2 9 (s, 1 H),9 
.01 (b rs, 1 H). 
ESI-MS m/z 405[M + H] + 

n ffi <5>J 3 8 
OD-H 
ioo%i9;-;i/ 
( + ) : 5. 2 
(-) : 5. 8 

LL 

3$ 
o 

/ 

'H-NMR(400MHz,CDCI3)5(ppm):1.92-2.03(m,2 
H),2.09(s,3H),2.39-2.54(m,2H),3.53-3.6 2(m,1H) 
,3.89-3.97(m,1 H ),4.01 (s,3H),4.05-4.1 3(m,1 H),4. 
26-4.37(m,1H),4.95-5.20(m,3H),6.74(s,1H),7.17 
-7.23(m,2H),8.1 2(d,J = 8.4Hz,1 H),8.29(s,1 H), 9.5 
6-9.67(m, 1 H). 
ESI-MS m/z 423[M + H] + 

31 JJ6 0IJ 3 9 
AD-H 
i oo%i^y — ;u 
( + ) : 6. 0 
(-) : 6. 6 

N O'" 

'H-NMR(400MHz,CDCI3) <5 (ppm):1 .93-2.01 (m,2 
H),2.14(s,3H),2.38-2.53(m,2H),3.53-3.61(m,1H) 
,3.87(s,3H),3.88-3.95(m,1 H),4.04-4.1 1 (m,1 H),4. 
27-4.35(m,1 H),4.95-5.04(m,1 H),6.88(d,J = 5.3Hz 
,1H),7.17(d,J = 1.5Hz,1H),7.21(dd,J = 8.2Hz,1.5Hz 
,1 H),8.08-8.1 4(m,2H),8.28(s,1 H),9.06(brs,1 H). 
ESI-MS m/z 391 [M + H] 

[0347] ^»J4 0 

7 — f 2 . (T Kg-2 H - > - 4 - ̂ ;u) 

7 — 1— (T h7b h'D- 2H — b0:7> — 4— -f JU) — 1 H — 

'/• f 4 . 3-c] 'J>-4 ( 5 H) 



HL - (1f>-l7-<^oq-H2-l=I.H3^H^) -L - [1 (-^ L (1f> 

-p-<^P\-HZ-O^T\^-\^r) kZl ~L (2) [61700] 

+ [H+IAI] 909 Z/UJ S lAI — I S3 

( 6 w p p 

) (%os~o2 '/^^-u/ir^xn^i) -> 

nil snv^^±mmm ^itt 

°-yn^lf^mOoOO 02 °( 6 UJ s 0 L ) 

V6^3-|l^f:0rSP (6 w ^ "2 L) 17 (eMdd) Pd V(6UJL > 17) 

<^-H2-n^^-9 'e- s 'e-ia/:-

17) -i7^<Lj^t*ao sn^fii v (1^2 -0) * (~i w g -L) 

P 'LCD ( 6 UJ o 9 ) <£- (HS) P - < (\ f * [o-£ ' 

p ] D/»^-HL- (ir>- s 2 '£ 'i-if^r* 

^H^-S 'S ' P 'P) - L- (ir>-l7-<^oq - H 2-m.H ^ 

) — L — i£(*— P 'Z) — 3 *3 (3) L 

(H 3) l7-< fi 

^ * L o - e * 17 ] D/»^-HL- (ir>-i7-<^0q-H2-n.H^^ 

H ±) -L - *.<*-P 'z) - 3- [ir-T^^r^^/^-

9 '2- (ir>-l7-<^oq-H2-n.H^^-9 '£) —17] - L ( L ) [81700] 

[263>] 

8t/.S/.0/ZI0Z<IfAL3d 6C9IS0/CI0Z OAV 
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-bf^'/P f 4 . 3 — c 1 ( 5 H) -^>0^ 

7- [4- (3, 6-^t KP-2 H-t°^>-4-^;U) -2, 6-^p< 

fil/7i — )ls] —5 — (2, 4 — ,vp<K^ri>/><>y\/U) —1— (-^K^tlK 

• - 2 H - L°^>-4 )\s) - 1 H - kf^/P [4, 3-c] 'J >-

4 ( 5 H ) (4 4 m g ) (2mL) — T H F (2mL) 

1 (5 0 %-a7j<.pcK 1 5mg) Jk1)\\Xtz0 KJib> 

7K^HHmT^T^-e4 0|^3 5^I^L/co frfcfefrbWM 
;Ji^^MJ±T^}IlsL/co ?#£*lfcglz6^T F A (1. 5 m L) 

£3jDAfc„ 4-mmmwLtc0 
Ltc&s m^<pnn7isj\yAtmmm^m± 
K 'J #$Jf TKH^PP/I^UA-eiiffltJHL 

tzo if7KMv?^>^A±T$£:)t u ;jiii Ls MJ±T 

^}IlsL/co £:> 'J tj?)lst!^AO P7 K^'^7 -r - P P 

*JUA 1 00% 1 00%) -elti^L/co 

s )IlsL/co m^tltcB)k^mm^TJUtMT BE^mXtc0 tif&Ltzmft 
zm&s mi±Tizm%Lr, (14. 8mg) %mtz0 
1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 79-1. 9 

5 (m, 4 H) , 2. 07 (s, 6H), 2. 20 (d, J = 1 2. 8Hz 

, 2 H) , 2. 53 (ddd, J = 1 5. 6, 11. 6, 4. OHz, 2H 

), 2. 72-2. 81 (m, 1H), 3. 56 (td, J = 1 0. 8, 2 

. 8 H z, 2 H) , 3. 71 (t, J = 1 0. 4Hz, 2H), 4, 12 ( 

dd, J = 1 0. 4, 2. 8 H z, 2H), 4. 24 (d, J = 10. 8H 

z, 2 H) , 5. 03-5. 11 (m, 1H), 7. 03 (s, 2H), 7 

. 13 (dd, J = 8. 0, 1. 2 H z, 1H), 7. 25 (d, J = 1. 

2 H z, 1 H) , 8. 01 (d, J = 8. OHz, 1H), 8. 31 (s, 

1 H) , 10. 2 6 (b r s, 1 H) . 

ESI-MS m/z 458 [M+H] + 

[0350] ^»J4 1 



0 •2-06 I : (Wdd) g (eloaO 'z H lAI 0 0 17) Jd lAI N — H L 

(6uj£g) vk&imn (G^os) H-

i7-ir-/x^cq-H L - (ir>- 17-<v3-^£) - L - [ 

ifrT£QHz-2 - (ir>-17s 

2) -17] -S ir^x- ( + ) (2) -Sl7n«¥ 

(H g) l7-< 

(\ f* |_o - £ '17J D/»^-HL- (ir>- 17-<V^-^^) - L - ( 

ir>-17-<^g *e-<^H^-2) - z. - ( + ) (2) [3500] 

+ [H+IAI] 9617 z/w S lAI — I S3 

°-m^ (6w08) vk&imn (6UJI -217) m< 
• iP (ir>-17-<^g *-2) --/i^i*a6 
2Tl^ni v^? (6wgg) H-1<^:£"irC£ — 17-If-/* - H L- (If 

y- 17-<V3-^£) -L- (ir-x^nH-_2-im.£-17) -g ir 

^x- (+) (u -A2TI«¥ 

(ir>-i7-<v^^^) -L- [ir-T^nvj--2- (ir>-i7-<^ 

r^ir^^-g 's-<^H^-2) —17j - s ir^x- ( + ) (L) [isee] 

[£6q>] 

(Hg) l7-<n^^ [O-S 

'17J D/»^-HL- (ir>-i7-<v^-^^) -L - (ir>-i7-<^ 

f^ir^^-g 's-<^H^-2) - z. - (-) .•orsp^- (Hg) 

17 Lo-e '17 J Q/\ c=7\ — H L — (ir>- 17-<V^-^^) -

L- (ir>-17-<^fi03ir^>^-g 's-<^H^-2) - L - ( + ) 

8t/.S/.0/ZI0Z<IfAL3d 6C9IS0/CI0Z OAV 
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5 (m, 2 H) , 1. 9 4, 1. 9 5, 1. 9 6 (s, 3H), 1. 97 ( 

s, 3 H) , 2. 33-2. 70 (m, 4H), 3. 70-3. 80 (m, 

1 H) , 3. 92-4. 08 (m, 3H), 4. 01 (s, 3H), 5. 2 

0-5. 29 (m, 1 H) , 7. 08 (dd, J=8. 4, 1. 6Hz, 1 

H), 7. 19 (d, J = 1 . 6 H z, 1 H) , 7. 95 (s, 1H), 8 

. 11 (d, J =8. 4 H z, 1 H) , 8. 30 (s, 1H), 10. 30 

(brs, 1 H) . 

ESI-MS m/z 4 19 [M+H] + 

[0353] (3) ( + ) -7- (2-^h^>-3. 54- J JU 

) - 1 - (X*1z/ty-4 -JJIs) - 1 H — [4. 3-c] U 

y — 4 (5 H) (~) - 7- (2-yh^>-3. 5 

JUbfU Vy-4 -4)\A -1- (J*1zs<y-4 -4)\A - 1 H -

[4. 3-c] ^y'J>-4 (5H) -*y(D^m, 

7- (2-p<h^>-3, 5^>-4-^JU) -1- (tf* 

-tzA>-4 -^JU) -1 H-kf^/P [4, 3-c] ^pyiJ>-4 (5 H) 

( 5 3 m g ) (5mL) U $ 'J /^T7 7 -f )\s9 -

TlJiiiL/co DA I CEL*±§^C I RALCEL (g&ffiiI) OD 

— H (2Omm0X25OmmL) , X-^y—JU1 0 0%, 1 OmL/i)ffl 

^TT'D^SIJL/CO «&0tP^1 1£"C ( + ) 

(15. 9mg, >98%ee [DAICEL*±§^C I RALCEL (M® 

^1) OD-H (0. 46cm0X25cm) N 2 0 %x^ J 

ys R T = 7. 3£] ) , 1 2^-e (-) 

tllElt^ (16. 7mg, >98%ee [DA ICE L*±§^C I R A L C 

EL (Mi^I) OD-H (0. 46cm0X25cm) , 2 0%x^y-

JU/^+t>s R T = 7. 9#] ) Zmfco 

[0354] mmm4 2i£s mmm4 ^ 
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[<ft94] 

0 

[^5] 

. fU&J?! 

MJS ( + /-) 
ft ft ft RSI (») 

R2 NMR, Mass 

m ffi $J 42 

3
 O / 

1H-NMR(400MHz,CDCI3)S(ppm):1.90-2.05(m,2 
H),2.05(s,3H),2.06(s,3H),2.31-2.68(m,4H),3.70-
3.7 8 (m, 1 H),3.85(s,3H),3.92-4.07(m,3H),5.1 9-5. 
28(m, 1 H),6. 7 1 (s,2H),7.1 2(d,J = 8.4Hz,1 H), 7.1 5(s, 
1 H),8.07(d,J = 8.4Hz,1 H),8.30(s,1 H),9. 62(b rs, 1 H) 

ESI-MS m/z 41 8 [ M + H]+ 

IA 
1 00%IPA 
( + ) : 8. 3 
(-) : 9. 4 

3
 O / 

1H-NMR(400MHz,CDCI3)S(ppm):1.90-2.05(m,2 
H),2.05(s,3H),2.06(s,3H),2.31-2.68(m,4H),3.70-
3.7 8 (m, 1 H),3.85(s,3H),3.92-4.07(m,3H),5.1 9-5. 
28(m, 1 H),6. 7 1 (s,2H),7.1 2(d,J = 8.4Hz,1 H), 7.1 5(s, 
1 H),8.07(d,J = 8.4Hz,1 H),8.30(s,1 H),9. 62(b rs, 1 H) 

ESI-MS m/z 41 8 [ M + H]+ 

[0355] mmm4 3 
1- (1. 4 6-^jU) -7- (2-yh^r->-3. 5-

isy-4 -jj\s) - 1 H - bf^'/g [4. 3-c]^7U>-

4 ( 5 H) 

[-fb95] 

[0356] ( 1 ) JLT)\y 1- (1. 46 ~^;u) - 5- [4- (2 

-*S*»>-3. 5-y'^^ubfu y>-4 ~^;u) - 2 K g 7 i—;u 

] -1 H-bf^x/->)U-4-^;U/^>->b-h0^ 
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§U3a0!l9- (2) 5- (4-7*Pt-2-z hP7x-

)\y) -1- (1, 4 6 -^JU) - 1 H - V-;u—4 — 

\y— K (8 0 m g ) 0 1, 4 — > ( 1 . 3 m L) 

, 7K (0. 2mL), m&\2. 9Tl#^tl/c (2-p<h^>-3, 5-^p< 

^>-4-^JU) (3 9. 5 m g ) , Pd (PPh3) 4 ( 

10. 5 m g ) ct :> 0 A (17 8mg) 1 

00°C-e6. 7 50|rP^I^L/c„ (2-j* S**/-3, 5-

y P< fcf 'J V > - 4 - -f ;u) jtf? • >11 (1 5 m g ) £ JQ ;tN Z 

1 oo°c-e2. 5mmmWLtc0 

^H^^IBL/CO mbtitz^mmZs 
u ;jii§u MJ±T^}HSL/C0 mr&z 

P7h^77-f - (:> 'J ^JU, iiifJb/n-A^ 

^>, 2 0-3 3%) -emmu mmb^tyQ (6 4mg) £?#fc„ 
I H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 09 (t, J 

= 7. 2 H z, 1. 5 H) , 1. 11 (t, J = 7. 2 H z, 1. 5H), 

1. 98 (s, 1. 5 H) , 1. 99 (s, 1. 5H), 2. 01 (s, 1 

. 5 H) , 2. 02 (s, 1. 5 H) , 3. 73-3. 87 (m, 2H), 

3. 9 0-4. 0 2 (m, 2H) , 4. 00 (s, 3H) , 4. 03-4. 

17 (m, 4 H) , 4. 30-4. 40 (m, 2H), 4. 41-4. 49 

(m, 1 H) , 7. 39 (d, J=7. 6Hz, 1H), 7. 52 (dd, 

J = 7. 6, 1. 6 H z, 1 H) , 7. 95-8. 01 (m, 2H), 8. 

II (s, 1 H) . 

ESI-MS m/z 519 [M+N a] + 

[0357] (2) 1- (1. 4-y'^^-tzA>-6 ~^;U) -7- (2-^h^>-3 

. 5-y'^^UbfU ̂ >-4 ~^;U) - 1 H - [4. 3-c] ^7 

U>-4 ( 5 H) -;fr>0^j& 

X^JU 1- (1, 4-y^^r"tzA>-6-^;U) -5- [4- ( 2 - K 

^>-3, 5^>-4-^JU) -2-zhP7x-iW -1 
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H — 4 b — K ( 6 4 m g ) 07KMI (2mL) -

7.K (0. 1 mL) (2 8. 8 m g) 8 

o°c-e2. 5mmmwLtc0 O 
OmL) zmxtco tz^ K™-e;JiiL/c0 ;i>S£MJ±~RC}f is L 

/c„ h U ^A7K;§}ts M[]#^7K 

Ls «fi®V v 0 A±-e$£'jf U ;Jtii L tc0 ;Jl}S£ NH-

KtClL/c„ ;#d^£MJ±~RC}fisL/co 

(0. 3 m L) i;MTBE (0. 3mL) %lNXtc0 L/cHH* £)JlIX L 

, Mj±~Rc$£<jtu (29. 1 mg) £?#&„ 
1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 93 (s, 3 

H), 1. 96 (s, 3 H) , 3. 90-4. 07 (m, 4H), 4. 00 

(s, 3 H) , 4. 38 (dd, J = 12. 0, 6. OHz, 2H), 4. 

40 (dd, J = 1 2. 0, 6. 8 H z, 2H), 5. 50 (tt, J=6 

. 8, 6. OHz, 1 H) , 7. 08 (d, J=8. OHz, 1H), 7. 

17 (s, 1 H) , 7. 94 (s, 1 H) , 8. 13 (d, J=8. OHz 

, 1 H) , 8. 36 (s, 1 H) , 10. 23 (brs, 1H). 

ESI-MS m/z 421 [M+H] + 

[0358] ^»J4 4 ^»J4 3 Ltc0 

[<ft96] 

0 

0 
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[^6] 

# R2 NMR, Mass 
44 

O
 

/ 

'H-NMR(400MHZ,CDCI3) d (ppm):2.05(s,6H),3.85(s,3H),3.91 
-4.07(m,4H),4.38(dd,J = 1 2.8,6.0Hz,2H),4.44(dd,J = 1 2.8.6.8H 
z,2H),5.51(tt,J = 6.8,6.0Hz,1H),6.71(s,2H),7.12(dd,J = 8.4,1.6 
Hz,1 H),7.24(brs,1 H),8.08(d,J = 8.4Hz,1 H) ,8.3 6 (s, 1 H), 1 0.4 3(b 
rs, 1 H). 
ESI-MS m/z 420[M + H] + 

[0359] mmm* 5 

1- CI. 4 6 -JJIs) - 7- (2-* Hri/-4. 6-

Vy- 3 -JJIs) - 1 H - bf^'/g [4. 3-c] ^;u>-

4 ( 5 H) 

[-fb97] 

[0360] ( 1 ) JLT)\y 1- (1. 46 ~^;u) -5- {4- (2 

-* K^>-4. 6-y^T)Ut0ljyy-3-^)U) -2--Kg 7i-;u 

} -1 H-bf^x/->)U-4-^;U/^>->b-h0^ 

§Ui£0!J9- (3) 1- (1, 4-y^^r-tzA>-6-^ 

JU) -5- { 2 - - s g - 4 - (4, 4, 5, 5 K ^ T)l~ 1 , 3, 

22-^;u) 71-JH - 1 H-V-JU-4-ti 

b—K (6 1 m g ) 01, 4 — ( 1 . 2 m L) 

7K (0. 3 m L) N m&\ 2 6 "??# 3 - 7g ̂  - 2 - * S **> - 4 , 

6*Jy (32. 5 m g ) N Pd (PPh3) 4 (7. 2mg) 

ftAZfifiZMizyyA (1 2 2 m g ) *k1)WX, 1 0 0'0^4^ 

K!iis[yfc0 JSJiS/S^Pd (PPh3) 4 (7. 2 m g) Jk1)\\X, JxJ^Fbn^^: 

1 OO°C-ei0|^1 
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7k-?m:X)%)%Ls v 0 A±X-m% U ;Jtii Ls MJITtc 

/His L/c0 t)?Jl>t)^A? P7h^77-f - (iSlif^/n-

^7°^>, 1 5-2 0%) -elti^L, ^ilE'fb'n^ (1 5 m g ) £?#fc„ 

1 H — N M R (400MHz, CDC I 3) 5 (ppm) : 1 . 06 (t, J 

= 7. 2 H z, 3 H) , 2. 16 (s, 3H), 2. 48 (s, 3H), 3 

. 7 4-3. 8 8 (m, 2H), 3. 88 (s, 3H), 3. 91-4. 1 

6 (m, 6 H) , 4. 2 8-4. 3 7 (m, 2H) , 4. 4 7 -4. 5 5 ( 

m, 1 H) , 6. 74 (s, 1H) 7. 29 (d, J=7. 6Hz, 1H) 

, 7. 60 (dd, J = 7. 6, 1. 6Hz, 1H), 8. 07 (d, J = 

1 . 6 H z, 1 H) , 8. 1 0 (s, 1 H) . 

ESI-MS m/z 519 [M+N a] + 

[0361] (2) 1- (1. 4 6)l) -7- (2-^h^->-4 

. 6-yy^jub0|jy>-3-^ju) - 1 H-[4. 3-c] 

U>-4 ( 5 H) 

1- (1, 4-y^^r-tzA>-6-^;U) -5- {4- ( 2 - K 

^>-4, e-y^JUtf'J^V-S-^JU) - 2-" hP7i-JI/} -1 

H-L°^V-JU-4—h (1 5 m g ) 07KMI OmL) -

7.K (0. 0 5 m L) (1 7 m g ) 8 0 

°C-e4. 2 5HFWL/C„ (5 

mL) zmxtco tz^ K ™;Jii L/co is L/c0 

fSffij^I£7KSl^hU^A7K;m t&fQ&J&TKTli 

U ;Jli§U )HsL/c0 &y&*zf 

L//^7f<7"Ii^ P7h^77-f" (^'J^JU, ftilfJb/n-A^ 

6 6%) "e^U (1. 5 m g ) £?#fc„ 

1 H — N M R (4 00MHz, CDC I 3) 5 (ppm) :2. 09 (s, 3 

H), 2. 48 (s, 3 H) , 3. 85 (s, 3H), 3. 91-3. 99 

(m, 2 H) , 4. 00-4. 0 8 (m, 2H), 4. 36 (dd, J = 1 



WO 2013/051639 154 PCT/JP2012/075748 

2. 8, 6. 4 H z, 2 H) , 4. 42 (dd, J = 12. 8, 6. 4Hz 

, 2 H) , 5. 49 (tt, J = 6. 8, 6. 4Hz, 1H), 6. 72 ( 

s, 1 H) , 7. 15-7. 21 (m, 2H), 8. 08 (d, J =8. 0 

Hz, 1 H) , 8. 34 (s, 1 H) , 9. 17 (br s, 1H). 

ESI-MS m/z 421 [M+H] + 

[0362] ^»J4 6, 4 7tt, ^»J4 5 Ltc0 

[<ft98] 

o 

IW1 
# R2 NMR, Mass 
46 

O
 

/ 

'H-NMR(400MHZ,CDCI3) (5 (ppm):2.02(s,3H),2.21(s,3H),3.91-3 
.99(m,2H),3.96(s,3H),4.00-4.07(m,2H),4.38(ddd,J = 13.2,6.4,2.4 
Hzi2H),4.44(dd,J = 13.2,6.4Hz,2H),5.50(tt,J = 6.8,6.4Hz,1H),6.54 
(s, 1 H ), 7.1 2(dd,J = 8.0,1 ,6Hz,1 H), 7.1 7 (d, J = 1,6Hz,1 H),8.10(d,J = 
8.0Hz,1 H),8.34(s,1 H),9.78(brs,1 H). 
ESI-MS m/z 421 [M + H] + 

47 

N O 
I 

1H-NMR(400MHz,CDCI;j) 8 (ppm):2.14(s,3H),3.87(s,3H),3.91-3 
.99(m,2H),4.00-4.07(m,2H),4.37(dd,J = 12.8,6.4Hz,2H),4.43(dd, 
J = 12.8,6.4Hz,2H),5.50(tt,J = 6.4,6.0Hz,1H),6.88(d,J = 5.6Hz,1H) 
,7.18-7.22(m,2H),8.08-8.13(m,2H),8.35(s,1H),9.29(brs,1H). 
ESI-MS m/z 407[M + H] + 

[0363] mmm* 8 
(S) -7- (2->T V7°ab0JU^^->-3. 5-y**JUbf'jy>-4-

<iJ\A - 1 - (fh7bKD77>-3 )\s) - 1 H-bf^V'a [4. 3 

-c] ^y'J>-4 (5H) 
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[<ft99] 

k I L 

Br 

(1) 

Y Y 

[0364] ( 1 ) 5- [4- 5-*/**){,¥ 

\)Vy-A-^)\y) -2-~K•7i-;u] -1- [ (S) -f h7bh"a 

7^>-3-^;u] -1 H-b°^V-;u-4-^>iu^>->b-h0^ 

i^J7- (2) §U£0IJ 7 - (1) Tl# tl/cX^JU 

5 - (4 -yP'E - 2 - - hP7i-Jlz) -1- [ (S) -Th7tKP 

7^>-3-^;U] - 1 H-t0^V-;U-4-^;U/1f^r^b-K (2 0 0m 

g) ^rX-^JU 5— [2 —~hP —4— (4, 4, 5, 5 ~T ^ ̂  T)\y~ 

1, 3, 2-^WNP7>-2-f^) 7i-^] -1- [ (S) -T 

KP7^>- 3 —-T;U] - 1 H-4- K 

L fc0 4 7 Tl# tl/c 4 - 3 - K - 2 - -f V 7°P tfJU 

;t^>-3, 5 ( 1 4 2 m g) ©DM F (0. 5mL) 

®%Lt& (0. 5 m L) £JQ;L1 1 O°CT20|P^I#L/CO 

MIX^JU^TK^AP^IBL/CO TKjf^Mlx^JUTffltJH Ltc0 

;Jtii L/co 

Ltzo 01*6 £*> 'J P7 h?'^7 -r - (M|ifVn-A^ 

5 0%~1 0 0%) T*tiiU (1 3 8. 1mg)^|fc 

ESI-MS m/z 517 [M+N a] + 

[0365] (2) (S) -1- (2-^ V7°Pb°JU^^->-3. 5 - »>* ^ b° U »>* > 

-4->r;i/) - 1 - (fh7b KP77>-3-^Jb) - 1 H-bf^'/p [ 

4. 3-c]^7U>-4 ( 5 H) -^>0^ 
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^»J4 5- (2) x^U 5- [4- (2-^7 7° 

- 3, 5-y^TJIyt°<jy>-4-^JIy) -2-zhP7i-

)l>] —1— [ (S) — T V- z> ^ uy z> y — 3 — -f JU] — 1 H — SJ—)[/ 

-4 - K (13 8. 1 m g) (6 7. 1m 

g) zmtco 
1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 37-1. 4 

1 (m, 6 H) , 1. 91 (s, 3 H) , 1. 95 (s, 3H), 2. 59 

-2. 64 (m, 1 H) , 2. 79-2. 83 (m, 1H), 4. 12-4 

. 29 (m, 1 H) , 4. 23-4. 27 (m, 2H), 4. 39-4. 4 

6 (m, 1 H) , 5. 29-5. 40 (m, 1H), 5. 62-5. 69 ( 

m, 1 H) , 7. 07-7. 09 (m, 1H), 7. 19-7. 20 (m, 

1 H) , 7. 90-7. 92 (m, 1H), 8. 13 (d, J=8. 40H 

z, 1 H) , 8. 3 1 (s, 1 H) , 10. 1 8 (s, 1 H) . 

ESI-MS m/z 4 19 [M+H] + 

[0366] ^&t50lJ4 9£J:tf 5 Ott, ^»J4 8 Ltc0 

[<ft100] 

0 
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[^8] 

# R2 NMR, Mass 
49 

Fy0 

F 

1 H-NMR(400MHZ,CDCI3) S(ppm):2.01(s,6H),2.59-2.64(m,1H) 
,2.70-2.90(m,1H),4.10-4.20(m,1H),4.25-4.35(m,2H),4.40-4.4 
5(m,1 H),5.60-5.63(m,1 H),6.99-7.1 0(m,2H),7.52(t,J = 72.0Hz, 
1 H),7.96(s,1 H), 8.1 4-8.1 7(m,1 H),8. 31 (s,1 H), 9.0 1 (brs, 1 H). 
ESI-MS m/z 449[M + Na] + 

50 rV 
1 H-NMR(400MHz,CDCI3) d (ppm):1 ,43(t,J = 7.1 3 H z, 3 H), 1 .94(s 
,3H),1 .95(s,3H),2.55-2.68(m,1 H),2.76-2.87(m,1 H). 4.1 2-4.20 
(m,1H),4.23-4.37(m,2H),4.38-4.46(m,3H),5.57-5.72(m,1H),7. 
07-7.09(m,1H),7.17-7.18(m,1H),7.92(s,1H),8.12-8.14(m,1H), 
8.31 (s,1 H),1 0.07(brs,1 H). 
ESI-MS m/z 405[M + H] + 

[0367] 5 1 

(S) -1- (6->r V7°g ¥){,***/-2. 4-yy^;ub0|jy>-3-

-f )\y) - 1 - (=r Kg7^>-3 )\s) - 1 H-bf^V'g [4. 3 

-c] ^y'J>-4 (5H) 

[<bi0i] 

[0368] ( 1 ) x^JU 5- [4- (6V7°a 2. 4-^y^JUb0 

Vy — 3 — 4)\A -2-~Kg7X~JU] -1- [ (S) -f h7bKg 

7^>-3-^JU] -1 H-b°^y-JU-4-^JU/-K^->U-S015-J5E 

§Ui£0!J7- (2) Tl^tl/cX^U 5- [2 - - K g-4 - (4, 4, 5 

, 5 —7^ K ^ ̂  1 , 3, 2 — V~% ^r+f^\g =? y — 2 — -f JU) 7i-ib 

] — 1— [ (S) — T h7 t Kg77>- 3 — -f JU] — 1 H — \f=7 V—)\y — 

4 -tDlstf^risls- K (7 0 m g) £ 1 , 4 ( 1 m L) t7K ( 

0. 2mL) 3 -XWE- 6 ->f V7°g 2 
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, 4 vy (4 1 . Img), P d (PPh3) 4 (1 7. 7 m 

g) &cfc'>"7A (1 5 Omg) £flQx.7c0 CI 1 1 0 

°C L fco IZM L fcm, 

P7h^77-f - (iStifJl'/n-Ay^y, 1 0~5 0%~1 0 0%) 

(6 6. 5 m g ) £?#fc„ 

ESI-MS m/z 4 9 5 [M+H] + 

[0369] (2) (S) - 7- (6V7°a 2. 4 - ̂  T)U tf U »>* > 

— 3 —4 )\A - 1 - (jh7bh'P77>-3-^fJI/) - 1 H-bf^'/g [ 

4. 3-c] ^7 U >-4 ( 5 H) 

X^JU 5- [4- (6-^V7°Ut°)\y^^y-2, 4-y/TJIyt°'jy> 

-3--1 )l) -2-~ KP 7I-JU] -1- [ (S) -T^K^tKP7^> 

-3-^;U] - 1 H-t0^V-;U-4-^;U/1f^r^b-K (6 5. Img) 

©7KMI (1. 5 m L) -7K(0. 1 5 m L) m%L* 8 0°Ct 1 5 L 

fco (4 5. 1 mg) 11^^2 0#^ 

}I££L/co Ls ( 5 m L) ^JPx/c0 

K™;JiiL/c0 ;i>S£MJ±~RC}f isL/c„ a>l©M£x^u 

K 'J 0 A7K/#/S"e)Tt)# Ls iSTKfilltv V^ v7 A±T 

$£'JtU ;JtiiL/c„ L/c„ illCMTBE^JoillU 

K'J 51 J-b—K L/co ^TuH U ^IlE-fb-n^ (3 5. 1m 

g) zmtc0 

1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 38 (d, J 

= 6. 2 5 H z, 6 H) , 2. 01 (s, 3H), 2. 20 (s, 3H), 

2. 5 5 -2. 6 7 (m, 1H), 2. 7 6-2. 8 7 (m, 1H), 4. 

12-4. 14 (m, 1 H) , 4. 23-4. 37 (m, 2H), 4. 39 

-4. 45 (m, 1 H) , 5. 3 0- 5. 3 5 (m, 1H), 5. 61-5 

. 69 (m, 1 H) , 6. 48 (s, 1H), 7. 11-7. 13 (m, 1 

H), 7. 16-7. 17 (m, 1H), 8. 09-8. 11 (m, 1H) 

, 8. 3 1 (s, 1 H) , 9. 5 8 (b r s, 1 H) . 
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ESI-MS m/z 419 [M+H] + 

[0370] 5 2 

8-7;U^D-7- (2-^h^>-4. <o-V^T)V\^)Vy-3-^ 

) - 1 - (T Kg-2 H-b°^>-4 ~^;u) - 1 H-bf^'/g [4 

. 3-c]^yu>-4 (5 H) -Xy(D^J& 

[<bi02] 

[0371] ( 1 ) x^U 5- [2. 5-y'7;U^g-4- (2-^< h^>-4. 6-

yy^JUb0|jy>-3-^JU) 7 x —JUl -1- (fh7bKg-2H-b° 

^>-4-^JU) -1 H-b°^y-JU-4-^JU/-K^->U-

§U3a0!l 1 OTlf^tl/cX^JU 5- (4-7"g^-2, 5-i/'7i^g7x 

-;u) - 1 - h =7 t K g — 2 H — \z=? y — 4 — -f JU) - 1 H - \z=? V-

JU-4-t)JUtf*isls- K (1 8 Omg) N §^$ij 2 7 Tl# ̂  tl/c (2-p< 

h^>-4, 6-y/TJIyt°'jy>-3-^JU) 7ii nym (9 Omg) N 1 

, 4-*/**-*> (2 m L) (Om^mzPd (PPh3) 4 (50mg) N ^ 

(2 8 2 m g ) 7K (0. 5mL) 1 1 0°CT6 

xis^5iiL/c0 ^MH^IBU wntwt^?A-^m^Ltco 
SO £;Jli§ LTP&£ U ;Jt^£MJ±T;Ils L fc0 01*6£ *> 'J ti f)l>ti ^ A 0 g 
7h ̂ 77-f- (iStifVn-Ay^y, 2 5%~4 6%~5 3%) tC 

& U (1 5 7 m g ) £?#fc„ 

ESI-MS m/z 494 [M+N a] + 

[0372] (2) 5- [2. 5-y'7;U^g~4- (2-^h^>-4. S-^^U 

b°uy'>-3-^>iu) 7x-;U] -1- (fh7bKg-2H-b°7>-4 
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JU) -1 KCD^-JSE 

JiTJls 5- [2, 5-^'7J^P-4- (2-p<K^>-4, 6-^f1 

Jl/fcf'J $/>-3->fJl/) 7I-JU] -1- (fS7bKP-2H-tf7>-

4 ->f J\y) - 1 H - ;U- 4 -t})\,7$%-*/[s— K (1 5 7 m g ) ®x 

* y (3 m L) tC 5 N ?mit± K 'J ^ A*5§& (0. 3 m L) £ JQ 

i5 5oC-e2 0#rP^I^L/c„ MJ±T}fisU 

SIzSK^ppjfcJl/Ai: 5 

IBL/Co MW.M£^7K^Jt^?'?^>7A-e$£'jf Lfco Ig^iJ^jJiiiLTP^ 

U ;Jt^^MJ±T)IlsL, mt^^LT5- [2, 5-^7MP-4-

(2—p< K^r'V — 4, 6 — ^ ̂ 7U U ^ — 3 —T 7U) 7i-Jb] -1-

(T K^L KP-2 H- t°^>-4-^;u) - 1 H-t°^V-;u-4-^;u 

/^>II (1 5 5 m g) £?#fc0 (155mg) ^DMF (1 

mL) £ THF (3 m L) CD I (1 0 8mg) £jbpa.% ^ 

st'^ 1. 5 mmmwLtc0 &i&mz2 8%yy^-yy^n^ (o. 35m 
L) ^-e^m^u/co 
Jk K'J ^A7K;#^"e 

U ^7K^Jt^?'?^>7A-e$£'Jf L/cQ LTP&£ U ;Jt^ 

^MJ±T)IlsL/co ig(Cn-^>/MTBE (1/9) £jbPa.@<b3 

tNilElbiir^ ( 8 2 m g ) £?#fc„ iHEfc^Ui, d t ft < & 

ESI-MS m/z 465 [M+N a] + 

[0373] (3) 8-7;U^P~7- (2-* b**>-4. 6 - V* T)U tf U V > - 3 

~^;U) - 1 - (f K7bKP-2H-b7>~4-^Jb) - 1 H-bf^V 

P [4. 3-c] 'J>-4 (5 H) -;fr>(£>-£-J5g 

5- (2, 5-^7MP-4- (2-p<K^>-4, 6 - i? / TJl>£°'J V 

y-3 --nu) 7x~;u) -1- (^ K^L KP-2 H-t°^>-4--nu 
) - 1 H - \z=? v-;u- 4 - t)J[sts*y- $ K ( 8 1 m g ) 0 N M P}£$ (0 

. 4 m L) tCKTB (4 1mg) £jbpa.% 9 OICdPHLfco 10#^^ H 
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KKTB ( 2 0 m g ) £jbDa. 3 0#^$# 

(2mL) N TK 

(ImL) §U 7.K (2mL) T?2fc& U 6 0°C 

MJ±f£:ltUI§Eltl=r^ (5 7 m g) £?#fc„ 
1 H — N M R (400MHz, CDC I 3) 5 (ppm) :2. 11 ( s , 3 

H), 2. 14-2. 24 (m, 2H), 2. 50 ( s , 3H), 2. 42 

-2. 63 (m, 2 H) , 3. 6 5 -3. 7 9 (m, 2H), 3. 87 (s 

, 3 H) , 4. 2 0-4. 2 8 (m, 2H) , 4. 9 3-5. 0 3 (m, 1 

H), 6. 76 (s, 1 H) , 7. 35 (d, J =6. 44Hz, 1H), 

7. 71 (d, J = 1 0. 3 5 H z, 1H), 8. 30 (s, 1H), 10 

. 9 3 (brs, 1 H) . 

ESI-MS m/z 423 [M+H] + 

[0374] 5 3 

(S) -8-7J\,Xn-7 - (2-yh^r->-3. 5-V* Vy-

4-^JU) - 1 - (=r Km 7 ̂ >-3 - 1 H-bf^V'g [4 

. 3-c] ^y'J>-4 (5H) 

[-fbi03] 

[0375] ( 1 ) JLT)l 5- (2. 5-y'7;U^D-4- (2-^h^>-3. 5-

yy-4- 7x-;u) -1- r (s) 

^>-3-^;u] -1 H-b°^V-;u-4-^>iu^>->b-h0^ 

§Uis0!l 1 1 - 1 5- (4 — 7 • — 2 , b~Vy)\y^U 

7x-;u) -1- ( (S) -fh7bh"P77>-3-^Jb) — 1 H — tf^ 

x/-;U-4K (4. 3 1 g) N tfX (tf^Zl^h) *Ji£u 
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> (3. 2 7 g) N mfc-hVOl* (3. 1 6 gK Pd (d p p f ) C I 2 • 

DCMigfr (4 3 9 m g ) ^DMF (4 1. 6mL) IZ jbPa.Mfil#0m~F"C 

9 5 'Ct'jl# L/co 2 1 0 5°CT40$^m^L/co J5J&& 

iL=?4 K™5iiL/c0 ggzSKt&fl] 

-tz^'C h™3i§U L/Co 

*>£A-e|£4£U t7^f K™5iiL/c„ ;Jt^^)IlsL/co Slz6£*> "J 

^P7h^77-f - (n2 0%~3 0%~8 0% 

) tCT*iiiU x^;u 5- (2, 5-i;7J^P-4- (4, 4, 5, 5 

— T K 7 ̂  T)\y~ 1 , 3, 2 — 7 >— 2 — -f JU) 7 JL~)[/) — 

1— ( (S) — -^K^tlKP^^V — 3 — -f )[/) — 1 H — SJ—)[/— 4 — 

-h)lt^iy\y-V (2. 9 5 g) £t#/c0 i/cifJb 5- (2, 5-^7 

;U^P-4- (4, 4, 5, 5-=r 1 , 3, 

=?y-2--i)D yji-ju) -1- ( (S) -Th7t:KP77>-3-^ 

JU) -1 H-t0^V-;U-4-^;U/1f^r^b-K (9 0 Omg) N §Ui£0IJ 2 

9 (3) Tl#^tl/c4-a-K-2-p< h^>-3, 5 - V * tf 'J *>* > 

( 6 3 4 m g ) N Pd (PPh3) 4 (1 16mg) $5 cfc ^ A (1 

. 9 6 g) £ 1 , 4 (9. 3 m L) £7K (3. 1 m L) (DMti 

mmzMX, 2. 5 0|^Jp^M)tL/co J5Jfc$£^Si;"C>%£PU 

JU ^ £JP A#BB L fc0 #$Jf £l7KiIt7 *> 0 A-efg'Jc# L^ 

5iiL/c0 JjfJS^fisU Hi/iJ ̂ >f>iU^^A^PV h^7-f-

(Mif^/n101; 15%~3 6%~4 71 2[g]@; 

1 0%~3 0%~3 5%) ^ilE'fb'n^ (2 8 Omg) £?#fc„ 
1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 17-1. 2 

3 (m, 3 H) , 1. 9 9-2. 0 6 (m, 6H), 2. 2 6-2. 5 5 ( 

m, 2 H) , 3. 9 2-4. 2 9 (m, 9H) , 4. 6 5 -4. 7 5 (m, 

1 H) , 6. 9 5 - 7. 0 3 (m, 1H), 7. 14-7. 25 (m, 1H 

) , 7. 9 6 (s, 1 H) , 8. 1 2 (s, 1 H) . 
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ESI-MS m/z 480 [M+N a] + 

[0376] (2) 5- [2. 5-y'7;U^D-4- (2-* h^>-3. 

bf'J ^>-4 ~^;U) 7x_;U) -1- [ (S) -f h7bKD77>-3 

—r-1 KCD^-JSK 

JiTJls 5- [2, 5-i;7MP-4- (2-^h + i/-3, 5-^f1 

^>-4 - -T;U) 7i-Jb] -1- [ (S) -7^h^LKP7^>-

3-^JU) - 1 H-L°^V-JU-4 — K (2 8 Om g) 01 

tS-Jls®)® (3. 6 m L) tC5 NTKSHb^ h'J ^A (0. 5mL) 

6 5°c-e3 0irP^i^L/co L/cti, ^PP/I^UA^ 

5 p H 6^iiL 

tzo £l£7K^Jt^/7"^ v7 AT'&'Ji L, f£4££U£jlS£ Ltz0 

J±T}fisU 5- (2, 5-^7J^P-4- ( 2 - * S **>-3 , 5-*>* 

^>-4-^;u) 7x~;u) -1- ( (S) -T^K^tKP7^ 

> - 3 - -f JU) - 1 H-t°^V-;U-4-^;U/1f>I| (2 3 8 m g) £fl*f 

Wft£LT%tz0 Z(Dh)ltfyW. (2 3 8 m g ) ODMFi#i (3mL) IZ 

C D I ( 1 2 1 m g ) £jbPa.^-C 1 Ltc0 2 8 %7 

>^-^7K;#^ (0. 6 m L) £JpXtz'fe, U&ffiftLtco 

}fisU mmz? PP^I/A, K'J ^A7K;m^iPx^lBL 
tzo £M#iM7K-e;£;1^s ^TK^Jt^ ?'?^>7A-e$£'Jf L, $£'Jf£iJ 

£;Jl£ Ltzo >J K (N Hi/ 'Jtl^fJU ; 

) tC®U ?#?dStf££MJ±T}I$f§U *I§Elb£^ (1 8 6 m g) *k%tz0 

1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 95-2. 1 

0 (m, 6 H) , 2. 25-2. 57 (m, 2H), 3. 91-4. 29 ( 

m, 7 H) , 4. 69 (brs, 1H), 5. 24-5. 57 (mN 2H) 

, 7. 01 (dd, J = 8. 7 9, 5. 6 6 Hz, 1H), 7. 17-7. 

26 (m, 1 H) , 7. 94-7. 99 (m, 2H). 

ESI-MS m/z 451 [M+Na] + 

[0377] (3) (S) -8-7;U^D-7- (2-^h^>-3. 5 - V* T)\s b° U 
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4-^;u) - 1 - (fh7bKD77>-3 )\s) - 1 H-b°^y 

• f 4 . 3 — c 1 'J>-4 ( 5 H) -tyCDSfti 

5- (2, 5-^'7J^P-4- (2-p<h^>-3, 5 - i? / TJl>£°'J V 

>-4--r;U) 7x-;u) -1- [ (S) -7^h^LKP7^>-3--nu 

] - 1 H - \d=7 V-;U-4 K (1 8 6 m g ) 0DMSO (1 

. 5 m L) K 'J 0 A 8 2 m g ) % Jp*. 7 5 °Ct 1 

. 5 0tP^I#L/c„ m^T-e^K (5. 5 m L 

) ZMXs mzmm (0. 1 2mL) £3jp*.N 3 0^WL/C„ 

HH*£3i§U 7K ( 5 m L) MJ±~K 6 0 °Ce 1 L 

, mBfc^Zl (1 5 5 m g ) £?#fc„ 
1 H — N M R (400MHz, CDC I 3) 5 (ppm) : 1 . 98 (s, 3 

H), 2. 00 (s, 3 H) , 2. 55-2. 72 (m, 1H), 2. 73 

-2. 86 (m, 1 H) , 4. 01 (s, 3H), 4. 13 (td, J=8 

. 40, 4. 6 9 H z, 1 H) , 4. 20-4. 39 (m, 2H), 4. 4 

3 (d t, J = 9. 5 7, 3. 0 3 H z, 1H), 5. 5 2- 5. 6 2 (m 

, 1 H) , 7. 23 (d, J = 6. 2 5 H z, 1H), 7. 84 (d, J = 

9. 9 6 H z, 1 H) , 7. 98 (s, 1H), 8. 32 (s, 1H), 1 

0. 8 2 (b r s, 1 H) . 

ESI-MS m/z 409 [M+1]+ 

[0378] 5 4 (S) -8-7;U^D-7- (2-^h^>-4. §-V*=f-

)\y\f\)Vy-3-^ )\y) ~ 1 ~ (jh7bKD77>-3 ~^U) - 1 H~ 

bf^V'a [4. 3-c] ^yiJ>-4 (5 H) -Jry(DS$L 

[<ft104] 

[0379] ( 1 ) JLT)\s 5- (2. 5-i/7)Un-4- (2-^h^'>-4. 6-
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V*T)\s¥Wy-3-'Q\s) 7i-;u) -1- ( (S) -fh7bKD7 

-1 H - ̂ 7 y-Jb- 4 - h 0^ 

5- (4—7"P^—2, 5-i/7iWP7xzjb) -1- ( (S) 

-T- h7t^P77>-3-^Jb) -1 H - t°^x/-;U-4 -±))[/tf%-is\s 

- K (4. 3 1 g ) N tfX (tf^P^ K) ^P> (3. 2 7 g) N 

'J^A (3. 1 6 g ) N Pd (dppf) C I 2 • DC (4 3 9 m g ) 

^DMF (4 1. 6 m L) lZj]UXmmmm%TT:' 9 5 °CT:mW Ltc0 ^2 0# 

&J&&£1 o 5°c-e^4 0i^^L/co -tz 

^ K™-e5iiL/c„ ;jt^^MJ±T)iisL, 

ZlNXtcfe, C0;Fb^^Mt/-tz^^ K™-e5iiL 

s L/Co ^?'?^>7ATig'if L, 

-tz^^ K™-e5iiL/c0 JjfJS^fisU 01*6'J t)?Jl>? PV h?'^7 -f 

- 2 0%~3 0 %~ 8 0%) tCT*fiiU X^JU 

5- (2, 5-^7MP-4- (4, 4, 5, 5 K ^ P< T)l~ 1 , 

3 , 2 — P ̂  > — 2 — -f JU) 7 JL—)\S) — 1 — ( (S) -x h "y t: 

KP77>-3-^Jb) - 1 H-4--tDlt^isls-K (2. 

9 5 g) £?#fc0 x^PJU 5- (2, 5-^7MP-4- (4, 4, 5, 

5 —7^ K "7 ^ ̂ v'U—1 , 3, 2 — ^^/fP "7 y — 2 — -f)[/) 7 JL— )[/) 

- 1— ( (S) T h7k h*P77>-3-^)[/) — 1 H — SJ—)[/— 4 — 

±>)[/tf%-is\s-K (81 2 m g ) N 3 - 7"P =E ~ 2 - p< K 3f*> - 4 , 6-$/ 

(4 9 0 m g) N P d ( P P h 3) 4 ( 1 3 0 m g ) £J;0^ 

II-tz^^A ( 1 . 7 7 g) £ 1 , 4 (9. OOmL) t7& (3 

. OOmL) 4 0$m$til3fcLfco T?>% 

£A-eS£J£U 5iiL/c0 JJI^JIISU Hi/U ̂ >f>iU^^A^P 

7h^77-f - (iiifVn-Ay^y, 1 1 %~ 3 0 %~ 5 0%) T? 

fitiUU ^ilE'fb'n^ (3 9 7 m g ) £?#fc„ till^ C 
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ESI-MS m/z 480 [M+N a] + 

[0380] (2) 5- (2. b-V7 )\y^U-4- (2-^h^>-4. <d-V*T)\, 

bf'J Vy-3 ~^;u) 7x_;u) -1- ( (S) -f h7bKD77>-3 

~^;u) -1 KCD^-JSK 

x^JU 5- (2, 5-^'7J^P-4- (2-p<h^>-4, 6-^f1 

JUL°'J 3 -JJU) 7x~;u) -1- ( (S) - jh7t:h'P77>-

3-^JU) - 1 H- L°^V-JU-4 — K (3 9 7 m g) 01 

( 5 m L) tc 5 NK 'J ^ A (0. 8mL) £JQ;L7 0 

°ce 1 mmMWLtc0 o • • /i^uA^Mn# 

ik7k%i}U7Ls 5 NikmtmuikityyE-OA^m^x P H 6AiiL/c0 

L/c0 

}fisU 5- (2, 5 — is 7 )[/^ • — 4 — (2-* h*i/-4, 

Jl>£°<J *Jy- 3 )\s) 7x~;U) -1- ( (S) -7^K^tKP7^>-

3 --f JU) - 1 H- ¥z>V-)l-4-t>)ltfyW. (4 5 7 m g) L 

X%tc0 Z.(DtlJ\stfy& (4 5 7 m g ) ©DMFM (6mL) tCCDI ( 

2 1 1 mg) £jQ;L^--e}i#L/co 7 5 ̂ [Z 2 8 %T ( 

0. 8 8 m L) Is U ggzSK 

WkMi- K 'J 0 >&&!£, MfclfcM'? 7'^-> 7 At'$£fx U 

£;Jl£L/c0 jStf££MJ±T)Ift§U £5iiU y^PPp^X 

M|x^;u-e^}#L/co glzS^'ja^Ml/^A^p 

7h^77-f - 6 0%~8 0%~8 5%) T? 

fitiUU ^ilE'fb'n^ (1 9 9 m g ) £?#fc„ till^ C 

ESI-MS m/z 451 [M+Na] + 

[0381] (3) (S) -8-7;U^P~7- (2-*V**/-4. 6 - V* T)\s b° U 

^>-3 ~^;U) - 1 - (fh7bKP77>-3-^Jb) - 1 H-bf^V 

P [4. 3-c] 'J>-4 (5 H) -tyCDSfti 
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5- (2, (2—^h^-4, 6 - V * tf 'J V 

y-3 7x~;U) -1- ( (S) -7^K^tKP7^>-3--r>/U 

) - 1 H - \d=7 V-;U-4 K (1 9 9 m g ) 0DMSO (2 

m L) K 'J 0 A 7 4 m g ) £ JQ;L 7 5 "Ce 1 . 5 

Ml (o. 1 o 

6mL) , £j&LtcWH*£3i§U 

^IITK^^K'J^ATK)#^ mu&iky.A*e 

$£'JtU L/co J±~F;ISsU £ D/cHH*£ ?>}§-£• 

L tco ;Jt^£MJ±T>f Is^ 01*6£ *> 'J £ ?)\s ±) z> A • v h ?^ 7 -r - ( 

Mlif^/n-^7°^>, 5 5%~9 0%~9 6%) XmWkLtcfe, MT 

BE/n-^7°^>fr^lIKtLtl§Eltl=r^ (33mg) £?#fc 

1 H — N M R (400MHz, CDC I 3) 8 (ppm) :2. 11 (s, 3 

H), 2. 49 (s, 3 H) , 2. 56-2. 67 (m, 1H), 2. 71 

-2. 84 (m, 1 H) , 3. 86 (s, 3H), 4. 07-4. 40 (m 

, 4 H) , 5. 49-5. 62 (m, 1H), 6. 68-6. 78 (m, 1 

H), 7. 24-7. 31 (m, 1H), 7. 74-7. 84 (m, 1H) 

, 8. 25-8. 32 (m, 1H), 10. 16(br.s„ 1H). 

ESI-MS m/z 409 [M+1]+ 

[0382] 5 5 

(S) -8-7;U^D-7- (6-^h^>-2. 4*jy-

3 )\s) - 1 - (fh7bKD77>-3 --HU) - 1 H-bf^'/g [4 

. 3-c]^yu>-4 (5 H) -Xy(D^J& 

[<ft105] 

[0383] ( 1 ) JLT)l 5- (2. 5-y'7;U^D-4- (6-j<S=frS/-2. 4-
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Vy-3 ~^;u) yjL-jv) -1- f (S) -f h^bh'a^ 

^>-3-^;ul -1 H-;u—4h0^ 

^»|J5 3 lzm[;T£rl$LtcJLT)\s 5- [2, 5-^7J^P-4- (4 

, 4, 5, 5 —^ Vz>*T)\s~ 1 , 3, 2 -V^**fi£Uz>y- 2-^JU) 

7x— JU] —1— [ (s) — 3 — -<JU] — 1 H — 

V—)\y~ 4 - K (4 3 Omg) N §^$ij 2 3 Tl# ̂  tl/c 3 -

yp^E-6-p< h^>-2, 4( 2 2 3 m g ) N 7^-fb 

TKH^'J^A ( 2 5 4 m g ) N Pd ( P P h 3) 4 ( 9 0 m g ) II 

'J (4 0 0 m g ) ©DME (8mL) ^TK (2mL) (DM 

^$l£1 1 O°CT70|^Jp^MaL/co mt^T 

)\y t £ JP x#BB L tzo #$Jf £l7XiSl7 ^ ATlg'Jt L^ 

5iiL/c0 JjfJS^fisU Hi/iJ ̂ >f>iU^^A^PV h^7-f-

(M|lf^/n ~^7°$y : 1 6%~3 7%~4 6%) N £<m :> 'J ~h 

A^PV h^77-f — (i@|lf n : 2 8%~4 9 

%~ 5 4 %) T*tiiU ^ilE'fb'n^ (1 44m g) £?#fc„ 

utisi-r z>ztt£< %.<D&mzm^tzo 
ESI-MS m/z 458 [M+H] + 

(2) - (3) ^»J5 3tC^i;TtT^/co IS Ls (3) tCfciN 

T, LTt#£ftfc*I§Elb^£:>'J ̂ JU^A^ p v VVz?D 

-< — (iS|if^/n-^7°$y, 6 0 %~ 9 5%) tC^L/c^ MTBE 

fr^HKbl-^d^T^u iI§E<b^$l£?#fc„ 
1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 02-2. 1 

0 (m, 3 H) , 2. 23-2. 27 (m, 3H), 2. 56-2. 69 ( 

m, 1 H) , 2. 7 2-2. 8 7 (m, 1H), 3. 97 (s, 3H), 4 

. 13 (td, J = 8. 44, 4. 5 9 H z, 1H), 4. 20-4. 37 

(m, 2 H) , 4. 43 (dd, J=9. 8 6, 3. 2 2 Hz, 1H), 

5. 51-5. 63 (m, 1H), 6. 57 (d, J=0. 59Hz, 1H 

), 7. 20-7. 25 (m, 1H), 7. 82 (d, J = 10. 15Hz 
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, 1 H) , 8. 31 (s, 1 H) , 10. 3 8 (b r s , 1H). 

ESI-MS m/z 409 [M+H] + 

[0384] 5 6 (S) - 7- (3 - x^U-2 - * h — 5 — * T)l> t° U V 

>-4--nu) - 1 - (f h7bKD77>-3 --nu) -1 H-bf^y'g 

[4. 3-c] ^7 U >-4 ( 5 H) 

[<b106] 

L 
<i) 

L 
I > (3) 

o N 

[0385] 3izm\:x, m&me (n xm^n/cx^ju 5- (4-yp^ 
-2-7MP7I-^) -1- [ (S) -7^K^tKP7^>-3--r;U 

x^JU-4 -a- K- 2 -p< h^>- 5 ( 1 ) 

- (3) ®J^£tTl^I§Elb^£t#/co 
1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :0. 94-1. 0 

6 (m, 3 H) , 1. 8 8-1. 9 6 (m, 3H), 2. 35 (q, J=7 

. 4 8 H z, 2 H) , 2. 5 5 -2. 6 9 (m, 1H), 2. 75-2. 8 

8 (m, 1 H), 3. 9 6-4. 0 5 (m, 3H), 4. 08-4. 19(m, 

1 H), 4. 2 2-4. 3 8 (m , 2H), 4. 3 8-4. 4 8(m, 1H), 

5. 6 0- 5. 7 2 (m, 1H), 7. 09(dd, J=8. 30, 1. 66 

Hz, 1 H), 7. 2 0- 7. 2 5 (m, 1H), 7. 9 3 - 7. 9 5 (m, 1 

H), 8. 1 2(d, J = 8. 2 0 H z, 1H), 8. 30(s, 1H), 10. 

3 8 (b r s, 1 H). 

ESI-MS m/z 405 [M+H] + 

[0386] 5 7 (R) -8-7;U^D-7- (2-^h^>-3. 

JUbfU isy-4 -JJIs) - 1 - (f h7bKD77>-3 -JJIs) - 1 H-
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f 4 . 3 — c 1 ( 5 H) -^>0^ 

[<bi07] 

k Is k 
~o 

c u' Y ^ v ' v .U . \ J ,N * 
II N 

-V b. ^TT ' 

[0387] 3tC^i;T, §Ui£0!J1 1 -2Tl#^tl/cX51;U 5- (4-7"P^ 

-2, 5-y7i^P7x-^) -1- ( (R) -Th7th'P77>-3 

-'TJl/) - 1 H-K^ii^ij2 9 (3) T? 

t#^tl/c4-a-K-2-P< K^r^-3, 5-*>** fMl/fcf'J ( 

1) - (3) Ji§B<b^$l£?#fco fibs (3) IZIS^Z, II 

mm^tLxmbtitcmzik^tes ^ -?u 
MLtco 
1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 98 (s, 3 

H), 2. 00 (s, 3 H) , 2. 56-2. 71 (m, 1H), 2. 73 

-2. 89 (m, 1 H) , 4. 01 (s, 3H), 4. 13 (td, J=8 

. 40, 4. 6 9 H z, 1 H) , 4. 18-4. 38 (m, 2H), 4. 4 

0-4. 48 (m, 1 H) , 5. 51-5. 64 (m, 1H), 7. 2 1-

7. 30 (m, 1 H) , 7. 84 (d, J = 1 0. 1 5 H z, 1 H) , 7. 

98 (d, J = 0. 7 8 H z, 1H), 8. 32 (s, 1H), 11. 05 

(brs, 1 H) . 

ESI-MS m/z 409 [M+H] + 

[0388] ^&t50lJ5 8£J:tf 5 9tt, 5 7 t mmiZ^jti Ltc0 

Dfb108] 

o 
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[^9] 

# R2 NMR, Mass 
58 'H-NM R(400M Hz, CDCI3)<5(ppm):2.11(s,3H),2.50(s,3H),2.56 

-2.6 9(m, 1 H), 2.7 1 - 2.8 7 (m, 1 H),3.87(s,3H),4.1 2(td,J = 8.40,4.69 
Hz,1 H), 4.21 - 4.3 6 (m, 1 H),4.38-4.47(m,1 H),5.50-5.61 (m,1 H),6. 
73-6.78(m,1 H),7.36(d,J = 6.44Hz,1 H),7.79(d,J = 1 0.1 5Hz,1 H),8. 
3 0 (s, 1 H), 1 1.05(d,J = 8.01 Hz,1 H). 
ESI-MS m/z 409[M + H]* 

59 

o
 

/ 

'H-NM R(400M Hz, CDCI3)<5(ppm):2.06(s,3H),2.25(s,3H),2.57 
-2.70(m,1H),2.74-2.85(m,1H),3.98(s,3H),4.13(td,J = 8.35,4.59 
Hz,1 H),4.22-4.37(m,2H),4.43(dd,J = 9.57,3.32Hz,1 H), 5.5 4-5.6 
2(m,1 H),6.57(s,1 H),7.30(d,J = 6.64Hz,1 H),7.82(d,J = 9.96Hz,1 H 
) 8.3 2 (s, 1 H),10.96(brs,1 H). 
ESI-MS m/z 409[M + H]1 

[0389] 6 0 7 - 6-V* V >-3->T JU) 

-1- [ (3RS. 4 S R) -4-^ h^->fh5HKD75>-3-^Jb 

] - 1 H-bf^V'a [4. 3-c] U >-4 (5 H) -jy(D<Sj& 

[<ft109] 

[0390] ( 1 ) x^JU 5- (4-yg^E-2-7JUT|-a7x—JU) -1- f (3R 

S. 4 S R) - 4 - b K • ^ b K • 7 ̂  - 3 - ̂  JU] - 1 H - b° 

^ V"—JU- 4 U— S@-£-J5£ 

(S) - (Th7tKP77>-3-^Jb) ll 
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IkW 1 SX%Xbtltc (3 S R, 4 R S) -4-bK7^-Jbjh7t:KP 

7^>—3 m^m^x, m&mi izmL 
tz O 

ESI-MS m/z 421 [M+Na] + 

[0391] (2) JiT)\s 5- (2—7 JUTI" • — 4 — (2-^h^>-4. 

;u b° u V y - 3 - -f ;u) 7 x _ ;u) - i - r (3 RS. 4SR) - 4 - b K 

P^>^ h7bh'D77>-3->f;i/1 -1 H — 4 —tPi/sis^r 

jy\y— hCD-gJ5% 

5 - (4 -yP'E- 2 -7MP7I-JI/) - 1 - [ (3 R S, 4 

SR) -4-t: KP+^rh7t: KP7 7>-3-^Jb] -1 H-t°^ V— 

JU-4-tjJUtf*isls- K (3. 8 g) N (tf^P^h) (2 

. 9 0g) , (2. 80gK Pd (dppf)CI2-DCM 

(4 8 0mg) ^DMF (3 8. 3mL) IZ JPiLMSlllgimTT 9 0 °C 

X-mWLtc„ §U£0IJ2 6Tl#^tl/c3-

7'P^-2-p< K^r^-4, 6(3. 09g) ffiDMF 

fefo (1 5 m L) (2 2 m L) 1 2 0°CtC^ LXmzttl 
smmmwLtc0 MJ±T>f!su 
JUAy h (NH ̂ 'Jtl^fJU, mm^TJUXmtH) lZMLtz0 ;Jl>S£2 0 0m 
L gJtt Tills L/cti, 

^>^AT$£'JtL3}§L/co JJI^JIISU Hi/U 

P7h^77^- (Mif^/n-^7°^>, 7 0%-9 0%) xmML 

s mmb^tyQ (2. 2 6 g) zmtzo 

ESI-MS m/z 4 5 6 [M+H] + 

[0392] (3) JLT)\y 5- (2—7 )\s^ P — 4 — (2-^h^>-4. Q-V^T 

)\s b° U V y - 3 - -f ;u) 7 X - ;u) - 1 - r (3 RS. 4 S R) — 4 — ;>< h 

^ h7bKP77>-3-^^1 -1 H — JU — 4 

b-

X^JU 5 - (2 —7;U^P —4 — (2-p< K^r^-4, 6 - V * fcf 'J 
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Vy-3-^{)\y) 7X-JU) -1- [ (3 R S, 4 S R) -4-th*P^> 

T- KP7^>-3--r;u] - 1 H-t°^x/-;U-4 

h (61 2mg) 0TH F&& (5 m L) IZfrMiti- K 'J ^A (6 0%^^ 

JUT1/ — V 3 >, 8 6 m g ) 3 L/c0 

(0. 1 4 2 m L) |W|^CT 5 Ltc^ &U. 

IzmmL* WlZ2ftffiMftLfc0 

mt^T)lX^Ltc0 #$Jf l7KM7^/?s 

*> 0 Azm* L 5ii L tco U 01*6£ *> 'J * ̂ l/*J 7 A ? • v K 
<7^7 J — (Mif^/n-^7°^>, 2 7 %~ 4 8 %) U tl§E 

(3 7 9 mg) £?#fc„ 

ESI-MS m/z 492 [M+N a] + 

[0393] (4) 5- (2—7 JUTI- • — 4 — (2-^h^'>-4. 6-S/** U »>* 

>-3-^JU) 7 x _ JU) -1- [ (3RS. 4 S R) -4-^^r->f h 

^bKD7^>-3-^JU] -1 H-b0^V-JU-4-^JU/-K^-t$ h'(Dn 

^»J5 3 0 (2) IzmtT. iI§E<b^$l£^£Lfc„ 

ESI-MS m/z 463 [M+N a] + 

[0394] (5) 7- (2-yK^>-4. 6 - »>* ^ b° U »>* > - 3 - -f JU) -1-

r (3RS. 4 S R) -4-y h^->fK5bKD77>-3--r^l -1 

H-bf^V'q [4. 3 —c] ^yj>-4 (5 H) -*y(D<£j& 
mmms3izm\:x. ML, 

MTBE%m^T}9t)§?z>ztzmmLtc0 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 10 (s, 3 

H) , 2. 49 (s, 3 H) , 3. 42 (s, 3H), 3. 86 (s, 3H 

), 4. 10 (dd, J = 1 0. 15, 2. 1 5 H z, 1 H) , 4. 24-

4. 37 (m, 2 H) , 4. 47 (dd, J=9. 4 7, 6. 3 5 Hz, 1 

H), 4. 64-4. 70 (m, 1H), 5. 47-5. 51 (m, 1H) 

, 6. 73-6. 74 (m, 1H), 7. 17-7. 23 (m, 1H), 7 
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. 27-7. 30 (m, 1H), 8. 16 (d, J = 8. 40Hz, 1H) 

, 8. 27-8. 32 (m, 1H), 10. 11 (s, 1H). 

ESI-MS m/z 421 [M+H] + 

[0395] ^»IJ6 1 7- (2-^h^>-3. 54 ~^;U) 

-1- [ C3RS. 4 S R) -4-A^>Th7bKD77>-3 —T 

] - 1 H-bf^V'a [4. 3-c] U >-4 (5 H) -;fr>0£-J5E 

Dfb110] 

[0396] ^»J6 OtC^UT, (3) T??#fc4 - 3 - K-2 

3, 5-y^^l/kr'jy>^ffllNT (D - (5) 

1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 89-2. 0 

0 (m, 6 H) , 3. 42 (d, J =0. 59Hz, 3H), 4. 00 (s 

, 3 H) , 4. 07-4. 16 (m, 1H), 4. 25-4. 39 (m, 2 

H) , 4. 48 (dd, J = 9. 4 7, 6. 3 5 Hz, 1H), 4. 68 ( 

dd, J =4. 69, 1. 9 5 H z, 1H), 5. 50 (ddd, J = 6. 

2 0, 4. 2 5, 1. 8 6 H z, 1H), 7. 06-7. 14 (m, 1H) 

, 7. 16-7. 21 (m, 1 H) , 7. 95 (s, 1H), 8. 22 (d 

, J = 8. 4 0 H z, 1 H) , 8. 29-8. 34 (m, 1H), 10. 1 

1 (s, 1 H) . 

Br 
.0 

O 
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ESI-MS m/z 421 [M+H] + 

[0397] 6 2 

(S) - 7- (6-ih^r->-2, 4-y'^51;Ub0|jy'>-3-^>iU) -1 

- (Th7bKD77y-3-^Ji/) - 1 H-bf^V'p [4. 3 

U>-4 ( 5 H) 

Dfbin] 

(1) 

- c] 

[0398] ( 1 ) x^U 5- [4- (6-ih^r->-2, 4 - »>* X T)\s b° U »>* > - 3 

~^;u) - 2-_ hP7x_;U] -1- r (S) -f h7HKD77>-3 

--nu] -1 H-b°^x/->)U-4-^;U/^>->b-h0^ 

§Ui£0!J7- (2) 5 - [2--KP-4- (4, 4, 5 

, 5 — T~ h 7 ̂  — 1 , 3, 2 — ^ > — 2 — -f JU) 7i-ib 

] —1— [ (S) — — 3 — -Y;u] — 1 H — tf7V-il/-

4 - K (2 0 Omg) 1 , 4-'v^;^Ht> (4mL) ^7K 

(1 mL) m&\5 1 Tl#^tl/c3-7"P^-6-xK 

^>-2, */> ( 1 2 1 m g) N P d (PPh3) 4 (25 

mg) (4 2 8 m g ) 0 P 

3 O°C-e3 0|^J5J^L/co Mlx^1 

;i/-eaai L/Co #$Jf K 'J ^A-e^iL 
/c„ $£lf£iJ£}Ji®LTP&£U ;Ji^^MJ±T)IlsL/co 

7A^P7h^77<- (Mif^/n3 0 %~ 10 0%) 

-e*ii^U tllElblir^ (9 7 m g ) £?#fc„ 

ESI-MS m/z 481 [M+H] + 

[0399] (2) (S) -7- (6-xh^>-2. 4^JUbfU >-3JU 
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) - 1 - (Th7bKD77y-3-^Ji/) - 1 f 4. 3-c 

1 ^y 1J > — 4 (5 H) -jry(D^$c 

5- [4- (6-ih^y-2, 4 3 -^JU 

) -2- - hP7i-iW -1- [ (S) -T^K^tKP7^>-3-^>/U 

] - 1 H-t0^V-;U-4-^;U/1f^r^b-K (9 7 m g ) (1m 

L) CitlLfco zommztim (5 6mg) 9 01Ct?4^jf 
L/Co (2mL) £2jn*.fc0 ftrtJH L/cHM* 

£;JllXU 7K"e)$t)#L/co y-ju (1 mL) tc90°C 

L/co C0;#>S£7JC£U L7c@ft£;Jt3X Lfco 

MTBET'MU (1 6 m g ) £?#fc„ 
1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 43 (t, J 

= 7. OHz, 3 H) , 2. 03 (s, 3H), 2. 21 (s, 3H), 

2. 5 5 -2. 6 7 (m, 1H), 2. 7 6-2. 8 7 (m, 1H), 4. 

07-4. 17 (m, 2 H) , 4. 2 3-4. 4 7 (m, 4H), 5. 62 

-5. 70 (m, 1 H) , 6. 53 (s, 1H), 7. 12 (dd, J=8 

. 2 H z, 1. 6 H z, 1 H) , 7. 32 (d, J = 1 . 6Hz, 1H), 

8. 10 (d, J =8. 6 H z, 1 H) , 8. 31 (s, 1H), 11. 0 

2 (brs, 1 H) . 

ESI-MS m/z 4 05 [M+H] + 

[0400] ^StsGIJ 6 3 

(S) - 7- (2-^h^>-3. 5^>-4 ~^;U) -1 

- (T K7^>-3 )\s) - 1 H-b°^x/a [4. 3-c] 

U>-4 ( 5 H) 

DfbH2] 

<i) (2) 
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[0401] (1) (S) - 7 - 7"P^E~ 1 - (f h7bKD77>-3 )l>) - 1 H 

-bf^'/P f 4 . 3-c] ^yiJ>-4 ( 5 H) -^>0^ 

§Uis0!l7 (1) 5- (4-7"P;E-2-zhP7x-il/ 

) - 1 - [ (S) -Th7tKP77>-3-fJl/] — 1 H — tf^x/• — 4 

K (1 OOmg) CDTHF (1ml_) £TK (0. 5mL) 

KPHt;U7 7>f K 'J 0 A ( 2 6 5 m g ) £ 0 °CtCTiPx/c0 

d4 6mmmWLtc0 0°Ctc;^ip L/cti, 5 N 
±£It (0. 2 5 m L) £jbnAfc„ d3 0tP^I# L/c„ 0 
°C L tz^ks 5 N TKSHb^ K 'J 0 Afrmfc (o. 2 5 m L) % 
iax/co V7°P bf;i/-eaai L/c0 #$Jf 
#±^7K-e}$t}#L/c^ MJ±T)IlsL/co 5- (2-^$y-4-7" 

• ̂ 71 -JU) -1- [ (S) -Th7bKP77>-3-fJl/] — 1 H — 

- 4 - K (7 1 mg) LTt#/c0 Hid 

'MM? & Z t & < )X(D XT V 7°lZfB^fc0 WfeWfit fdfJl/ 

5 - (2-7$y-4-7*Pf7xzjb) -1- [ (S) -f h7t:h*P7 

^>-3-^;U] - 1 H-K (5 Om g) £ 

Ml OmL) [Zl)\\7Ltc0 6 0 °Ce 2 0#^^ L/c0 

^^-e^iPL/c^ TK O mL) 2 0#^^ L/c0 ^/f HH L 

/cgfr^;JilxL/co y-ju OmL) -e&}#L/-d£, MJ±Tf£'Jt 

L/co *I§Elb£^ (4 2 m g) ^%tc0 

1 H — N M R (4 00MHz, DMSO-d6) 8 (ppm) :2. 41-2 

. 56 (m, 2 H) , 3. 89-4. 03 (m, 2H), 4. 10-4. 1 

9 (m, 2 H) , 5. 78 (m, 1H), 7. 41-7. 44 (m, 1H) 

, 7. 64-7. 65 (m, 1H), 8. 16-8. 18 (m, 2H), 1 

1 . 5 3 (s, 1 H) . 

ESI-MS m/z 336 [M+H] + 

[0402] (2) (S) -7- (2-^h^>-3. 5 - V* T)\s b° U V > - 4 - -f ;U 



(S^Sfi^l) O 

lOVOllOOlOlOVOVOOOVO : -A>^e-V6 3 0 d M 

( L ^Sfi^SS) V 

OOlOOlOOOOOlVOOOlVOOV : L - 6 3ad M 
o 

< K//^^VN a° LV63adsMfiT-1 (yod) < E<* 

n&cDtfs&cDirtt (ftu©6oj i i A 

u|) esejewA|od VNO OS^d 3 V N ( 

TtH03 1N010) - fi^>^VNao sndweooddiq u 

ewnH v-./£ (Tt^<x>4-M 

K2m% U £ 8 8 P 0 d V = "ON uo|SS©oov)fi^ 

tlS^F© L V 6 3 a d s q u e g u © o 

l$MCDM4>'<4 6 3 a d H rn 3 (L 

mmmmmm 6 3 a d 
[riM^iii^] izmi 

?U^CD (-) -s :?c^q> 
2ii^ (6UJ L >9) 

3iR>r^lff^ °^nwwair0qn0£A>iM (iwg) ^ ^ 

o-yn^if7t?a#0i7aoooo i i 

2-0,0 8 ^1^0 2 (6 w g -Q L ) 2 (eMdd) 2 I O P d 11 

W&mcoz! (n^ D *:? ( 

l^S) d lAI a ̂  (6UJ£6S) V 6 <^3-11^ (Bujgg) !!<•>(> (ir 

*-z) (17) 6 2 

(6 UJ 0 o L ) <-£- (H S) P-< (\ f* [o - £ ' 17] •-/, 

CJ-H L - (ir > - s - < ̂  • .H 3 ̂  H - L - i •/: - z. - (s) 

w^rT^TTrsyr^rrrT^T 
O - £ '17j D/^^-HL- (ir>- - L - ( 

8t/.S/.0/ZI0Z<IfAL3d 8ZI 6C9IS0/CI0Z OAV 
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PCR0M: [9 6°CN [(9 6°C, 10#), ( 

5 7 °CN 5#), (7 2 °CN 2^) ] X3 OHt^^^Uo 

[0404] ff)tlfchsPDE9A1 cDNA77^>h^TOPO-TA cl 

oning vector (lnvitrogen}±) inlSlB^l] 

L7c?j|N pcDNA3. 1 /m y c His — tag vector 

(i nvi t rogentt) [Z^X U t K P D E 9 

05>-t Ltc o hPDE 9fgi!^^-£L I PO F E T 

AMINE 2 000 Reagent (G I BCOtt) ^ffil\THEK2 

9 3«tC-}§ttfgijM#AL/co I0*tPD E 9 A1fm%LT^Z>Zt 

^Western blot Ltc.%ks L h P D E 9 A 1 c D N A 7 

7^^>h?:pYNG vector LH^IlS 

mmLtco 
77-A (20mmo l/L Tris — HCI p H 8. 0, 1 mmo I 

/L DTT, lOmmol/L -f $ $ V~)\s) iZX^ffiit Ltc N i tl =7 

AtCT*i^L/c0 ±)mt N ii7A4mMi, (20m 

mo l/L Tris-HCI pH8. 0S Immol/L D T T) tC 

T /5t/# L % A">>7 7- C (20mmo l/L T r i s — HCI p H 8. 

0 N 1 mmo l/L D T T N 1 OOmmo l/L -f $ *?V—)\/) iZ X /# 

P D E 9|#||;m£t#/c„ 

[0405] 2 ) P D E 9 

[3 H ] - cGMP ( 1 m C i /mL) £0. 5/xC i /m L 0}f 

/S4,;77-D (40mmo l/L T r i s-HC I , p H 7. 4 N 10m 

mo l/L MgC I 2N 1mM D T T N 2^M cGMP) 10 0 ix 

LIZS 7K;^T^T!¥«b^;m «bi=r^£ D M S 0 izmM U DMSOl 

j£ 5 % £ & £ J: 9 L fc t, ©) 1 OjuL &tf±§B-CII§!i LfcPDE9 

777-E (40mmo l/L Tris-HCI pH7. 

4 N 1 Ommo l/L MgC I 2l 1mM DTT% 1 mmo l/L EG 

T A) ^ XU 9 0 IJL L%j]\}7L /cQ C 3 0 C ti_ ~C 1 0 
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9 5OML05' -NUC 

leotidase ( B I 0 M 0 L }±N 1 0 u n i t s/mL) 3 

0°CtCT1 0#^ \^?&ztiz£ y, ^0J5J^"e^J55cL/c [3H 

] -5' -GMP£ [3 H ] -V?J U>lZ^WkLtc0 ZO&ltmz, 

(Bio — Rad A G 1 — X 2 resiru mesh si 

ze 2 0 0- 4 0 0, H20: res i n = 2 : 1) ^500/AL LN 

1 (2 000 rpm, 10^) U [3H] —9'7 

;i/>©W§±l^LumaP I ate (A — >X^7-*±) tC# L 

s TopCount NXT Vf 0 • 7°b— b — i/ a > 

• — (/^-^>iJl/?-tt) "e)UJ^L/co 

[0406] Wffiit£•$)© PDE 9ttmmz, > K • -)\s(Djjk 
(A) N (B) JkXfW-mkG 

^(Dmm\$L* (c) ^ u. 
mw= 1 o 0- { [ (C) - (B) ] / [ (A) - (B) ] } X 1 0 0 

(%) 

ttcs !«^i©PDE9i:^t§ i c50i(t 
%m&vi&isbtc0 ^wmikti^zisttz i c50iit£^i otc^-to 

[0407] 
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[^10] 

HM 
PDE9 IC50 
( U M) mm m 

PDE9 IC50 
( jU M) si mm 

PDE9 IC50 
(U M) 

1 0.0243 28 (-) 0.00836 41 (-) 0.0121 
2 0.025 28 (+) 0.0296 41 ( + ) 0.00591 
3 0.01 4 29 (-) 0.0307 i 

CM 

0.022 
4 0.00437 29 (+) 0.137 42 ( + ) 0.00881 
6 0.00686 30 (-) 0.0708 43 0.01 05 
7 0.0092 30 (+) 0.225 44 0.0121 
8 0.0252 31 (-) 0.00742 45 0.00333 
9 0.021 7 31 (+) 0.0201 46 0.0181 
10 0.0208 32 (-) 0.01 22 47 0.00567 
1 1 0.01 1 3 32 (+) 0.0707 48 0.00835 
1 2 0.0197 33 (-) 0.0279 49 0.01 22 
1 3 0.0367 33 (+) 0.113 50 0.00651 
14 0.021 2 34 (-) 0.00336 51 0.00487 
1 5 0.00887 34 (+) 0.00388 52 0.00477 
1 6 0.00632 35 (-) 0.00296 53 0.0101 
1 7 0.00608 35 (+) 0.00262 54 0.00871 
1 8 0.0093 36 (-) 0.0081 55 0.01 75 
1 9 0.01 3 36 (+) 0.00898 56 0.0101 
20 0.0289 37 (-) 0.0101 57 0.0439 
21 0.0539 37 (+) 0.01 09 58 0.01 1 7 
22 0.0523 38 (-) 0.01 24 59 0.0715 
23 0.00951 38 (+) 0.0171 60 0.031 1 
24 0.0187 39 (-) 0.00408 61 0.0775 
25 (-)S 0.00943 39 (+) 0.00507 62 0.01 1 1 
25 (+)R 0.041 40 0.00321 

[0408] 3) 

I C X (S^^l7 — )\sX 'J /<—tt) % Sprague — Daw 

I eymmfe?')' K (SD) (0*^1*-JUX'J A-*±) s £>£WiLo n g 

-Evan ML E) ( (M) 

OjgKT^WL 

tc o c G M P cGMPE I A + yh (GE Heal 

t h c a r e }±) ©Acety I at i on EIA Procedure 

N •?> c G M P E I A^r^K (Cayman }±) CD N o n — acet 

ylation Procedure o T & Z. & o /cQ v e h i 
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c I e»©cGMPi (A) iztt c G M PI 

(B) (DmPM (C) U. 

c G M P±HJQ1 (C) = [ (B) - (A) ] / (A) x 1 00 (%) 

I• ̂  £ 1*1~F (D ̂  t,Z Tjk f o 

[3111] 

(+/-) 
or 

mmm (R/S) 

% CSF cGMP 
increase from 
vehicle control 

Species 
Dose 

(mg/kg, p.o.) 
Sampling 
time (hr) 

2 1 1 0 mouse 1 0 0.5 
3 186 rat(SD) 1 0 2 
4 246 rat(LE) 30 1 
6 1 20 rat(SD) 1 0 1 

1 2 91 rat(SD) 3 1 
1 5 203 rat(LE) 30 1 
1 8 123 rat(SD) 3 1 
24 149 rat(SD) 1 0 1 
26 S 274 rat(LE) 1 0 1 

I 

C
O

 C
N

 

257 rat(SD) 3 1 
29 (-) 238 rat(LE) 30 1 T

 

CM C
O

 

72 rat(SD) 1 0 1 
43 292 rat(LE) 1 0 1 
51 1 89 rat(LE) 1 0 1 
53 202 rat(LE) 1 0 1 
54 282 rat(LE) 1 0 1 
55 323 rat(LE) 10 1 
62 155 rat(LE) 3 1 

[0409] 4) GM PizMtZWm 

Sprague-Dawl h Jl/X'JA—tt) N fo 

•g>l\& Long-Evans ̂ #14^ V K ( (M) KM 

LSIi§IJ^»IlCT;IISL-8 OgCTffifL/co 

c G M P CDMJAE!"^^ & t 5 % (w/v) ^^•g)Ct9^0 

. 5 M ii^I|/1 mM EDTAM^ilLiSSLfco 

3S/C.^H (10000 rpmN 15 m i n) 

L/co MXL/c±;*£2 M 'J 0 AmfclZ J: U U 
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it (1 3 0 0 0 r p mN 10 min)£;l3tl&o7co c G M 

P}fJt£ cGMPE I A + yh (GE Heal t h c a r e*±) fflNon 

— acetyl at ion EIA Procedure 

tc o Sltive h i c I eg^CDcGMPi (A) 

jS^0cGMPi (B) (DmPM (C) UTO^m^XUihLtc 
o 

c G M P±HJQ1 (C) = [ (B) - (A) ] / (A) x 1 00 (%) 

[^12] 

(+/-) 
or 

SIM (R/S) 

% hippocampal 
cGMP increase 

from vehicle control 
Species 

Dose 
(mg/kg, p.o.) 

Sampling 
time (hr) 

3 32 rat(SD) 1 0 4 
4 25 rat(LE) 30 1 

1 5 33 rat(LE) 30 1 
26 S 58 rat(LE) 1 0 1 
29 (-) 34 rat(LE) 30 1 
43 33 rat(LE) 1 0 1 
51 1 7 rat(LE) 1 0 1 
53 27 rat(LE) 1 0 1 
54 23 rat(LE) 10 1 
55 1 7 rat(LE) 10 1 
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!t#©S6SS 

Dfbi] 

R3 

l^s 

RUi, ^Kiif-e&y, 

R2&, 7I-JH, L°'J ^-JUS£J:t/L0|J $y-JUg 

tr^yp [4, 3-c] 

SuiLTA 1 jfe®ffi±0I?ttSl 

ilLTB 1 J: <* 

R3^ £/C&7 

R4&, 

R5tes ^^r-iz/'? —;USN —;uSN f h7b KPlf^-

JUSfcU^ K^r'v'S^WLTtctl^T1 h7b KP7 7—Jl/S"eS>y 

\ 

R6^ ^Kiif-e&y, 

A 1 /xp^yjl^ 1 ~3 j®0/\P^>Jl^£W LTt 

C 1 - 6 7)1^)1 g£J;tfC 1 - 6 

B 1 tsufyWi^s is7J&s 1 ~3 

LTt ct l^C 1 - 6 TJls^JUSs C 1 - 6 1 - 6 TJU* 

jUSs 1 ~3 LTt J:l^C 1 - 6 TJ^zi^-S/S 

£><kZ/T K^ t: KP t:0;7— 

fcfcU R2^3-tO|jy-;uS0iI^ 4-&©M&gttMP4t 
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1 LTt> 1 - 6 TJl,%• 

o ] 

mW] R2 ifs 7 JI-)1>SS 3-t4-tf'jy-JUg;£<££/ 
5 - £°'J $ 

P [4, 3-c] 'J 

BS± © Ws? 0-^ •* tlf ti&£ L T A 2 b M ti tl £ M^g £ ̂  

U ti!j03^i±®fi?ra£LTB2g¥^Mti£tt^g£WL 

Tfcd: <s 

R57^\ 4 — JUgN 1, 4 —6 — ^T;Ug 

% 3, 4, 5, 6 — x h "y tl K • — 2 H — 3 — bf^ ~JUg% 3, 4, 

5, 6—7h7t KP —2H —4 —1i° "y—juS £ tz (i 3 — T K "y ti K 

• 7^-;UgT?^U, 

A2g|tf; 1 

gN x^JUgs ;>< h^g&^t^x K^gfr^&y, 

B 27yMW.~Fs N>?yg, 1 ~3j|ll®7 

LT=fc ct l^P< x^jUgN P< h^^JUg^ 1~3fS 

GD7 LTt h^:>g, Ih + t'i, -f 7 7°P tf;u 

Tl" ^">4^3 J; t5 3 , 4, 5, 6 — T K "y tl KP — 2 H — 4 — )dyf—Jl/ 

;£lI3] R3^\ 7>>mj^^-efe^I*^lI2|E*6©jb^S/cti^0^II^ 

%mi R 3 v& u s 

R 5 if. y- V=y t KP tf^-JUg3;/c&p< h^r^g^WLTtcfcl^ 

^ S^ti KP7^-;ugtrfei), 1*^111 mmo)\t^£tc[t:t(Dm 

5R115] R 3 if, 7KHf^-e& y, 

R57^\ 3, 4, 5, 6 — y- K ^ tl K P — 2 H — 3 — \f:y— JUg^ 
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3, 4, 5, 6 — ~r K ~p t: K • — 2 H — 4 — 3 — ~r 

K• 72/cti^CD^PI 

[I*^iI6] R2#% 7x-JH, 3-t0|jy-;uSfcJ:t/4-t0|jy-;uS^ 

tf^yp [4, 3-c] 

LT A 3 ;g¥fr £>Mti'ti£M^S£W U ffe©3^BS±©H 

^li&ttLTB LTt, J; <, 

R3#\ 

R4#\ 

R 5 ifs 3, 4, 5, 6-^ KP-2 H-4-t°^-;uSS 

7c ti 3 — T h ^ t: K P 7 ̂ —JUST'fe lJ % 

A3^\ ^JUgfc^O^ 

B3mtt\ * * h^Sfc^t/^ V*is*T)l^-frbtZZ> 

li^il 1 lE«6©jb^S fcii^oiis^faicfF^stiaJ&o 

[1*^117] J^T0?¥^^®ti'ti^^b^S/cti^0^iI^^KI^^ti-g)±^: 

1)7 - (6-* S**>-2, 4-yy^;Ut0|jy>-3-^;U) -

1 - (^ h ̂  t: K P — 2 H — \f.=7 y — 4 — -f )\y) - 1 H - \f.=y V p [ 

4, 3-c] *J ijy-4 (5 H) -*ys 

2) 7- (2—^h^>-4, 6-yy^;Ut0|jy>-3-^;U) -

1 - (T K ^ t: KP - 2 H - \f.=j y- 4 --f ;u) - 1 H - kf^ V P [ 

4, 3-c] ^yiJ>-4 (5 H) -tfX 

3) (S) - 7- (67 7°P L°JU;t^>-2, 4-^^UL°'J 

Vy-3-4 )\y) - 1 - (Th7LKP77>-3-^Jl.) -1H-

kf^VP [4, 3-c] + 7 'J > - 4 ( 5 H) 

4) 8-7;U^P-7- (2-p<h^>-4, 6 - V * T)\s tf 'J V y 

— 3 — -i)[/) — 1— (-^K^tlKP — 2H — \fz>y — 4 — -f JU) — 1 

H-kf^yP [4, 3-c] y 'J > - 4 ( 5 H ) -jys 
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5) 1- (1, 4 6-^JU) -7- (2-p<h^> 

-3, 5 ^>-4 -^JU) — 1 H — tf ̂  y P [4, 3 

-c] ^F-ylJ>-4 (5 H) 

6) 1- (1, 46-^;U) -7- ( 2 - h 

-4, 6 -y^Jl/kf'J 3 -^JU) — 1 H — tf ̂  y P [4, 3 

-c] *S ijy-4 (5 H) 

7) (S) -8-7;U^P-7- (2-p< K^r^-3, b~V*T)\s 

\fx) V y — 4 — ^)[/) -1- (Th7tKP77>-3-^Jb) -1 

H-kf^/P [4, 3-c] 'J>-4 (5 H) 

8) 7- (2—^h^-3, 5-y^Jl/kf'J ̂ >-4-^JU) -

1— (7^ K ^ tl K P — 2 H — \f.z?y — 4 — -f )\s) — 1 H-lf77*P [ 

4, 3-c] ^pyiJ>-4 (5 H) 

9) (-) - 7 - (2-p< K^r^-4, 6 — ^ ̂ 7U U ^ — 3 — 

-f JU) - 1 - (fh7t KP77>-3-^Jb) - 1 H-kf^VP [ 

4, 3-c] ^pyiJ>-4 (5 H) 

10) (-) -7- (6—^h^>-2, 4-y,p<51;Utfljy>-3 

--r;u) - 1 - (7h7k KP77>-3-^Jb) - 1 H-kf^VP 

[4, 3-c] 'J>-4 (5 H) 

11) (S) -8-7;U^P-7- (2—^h^-4, Q-V^T 

3--r;U) -1- (rh7tKP77>-3-^Jl/) -

1 H — kf^yp [4, 3-c] 'j y-4 (5 H) -^y, 

12) (S) -7- (6-ih^y-2, 4-^p<51;Utfljy>-3 

--r;u) - 1 - (7h7k KP77>-3-^Jb) - 1 H-kf^yP 

[4, 3-c] ^yiJ>-4 (5 H) 

13) (S) -8-7;U^P-7- (6—h^>-2, 4-^^^ 

jutf'j 3 -JJU) -1- (7h7k KP77>-3-^jb) -

1 H — kf^yp [4, 3-c] >j y-4 (5 H) -^yn&xf 

14) (S) -7- (2-p< h^>-3, 5-^/T)\yt°'J^y-4 
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- 1 - ("T" h ̂  tl K P 7 7 V 3 ^)[/) - 1 H-

[4, 3-c] 'J>-4 (5 H) -^>0 

[1*^118] 7- (6-^ 7 7°P 4 - *>* fcf 'J V > - 3 -

-f Jl/) - 1 - (fh7t KP77>-3-^Jb) - 1 H-tf^V'P [ 

4, 3-c] ^pyiJ>-4 (5 H) 

3 tl'Simo 

[1*^119] (S) - 7- (6->T 7 7°P t°;U^^r^-2, 4 - V * fcf 'J *>* 

> - 3 - -f JU) -1- (fh7bh*P77>-3-'fJl/) — 1 H — tf 

7V"P [4, 3-c] ^pyij>-4 (5 H) 

[<fb2] 

o 

8-7;U^P-7- (2-*h*i/-3, 5 

4 — -f JU) —1— (7^K;7tlKP7;7>—3—JU) — 1 H — \f.=y V 

P [4, 3-c] 4 ( 5 H) 

(S) -8-7;U^P-7- (2-p<h^>-3, 5 —5/TJIS tf 

ij ̂ >-4 -^JU) - 1 - (Th7LKP77>-3-^Jl.) - 1 H 

-tr^/P [4, 3-c] ^pyiJ>-4 (5 H) 

[-fb3] 
0 

HN^r^ 1 L -N 

rWb 
F 

[I*^iI10] 



m^mmcDrnzis uiMimu 
"mmwMi&Mzi s i 6 3 a d [9iii>£»f] 

m^zmzuzmi-iw^mwcoirW'/z^wcDmzi iii^»i [siii^ii] 

[sq>] 
o 

(HS) p-<r,s* [o 

-e 'P] a/>^-Hi- e\(y-p-K^h^^+ta-s 's 
-<**H*-3) -z.- (ir>-9 -r^f-Dr^ta- p ' L) -L [Hlr^ll] 

^0 

l>q>] 

(H 9) P-<(, f* [o-e ' 

fr] L - (-ir>— £-<^ca^ ^) - L - (^ir 
y-p-^Ci U7\^±*a-s ^-2) -z.- (s) [eiii^m 

(HS) l7-<ri^^ [ 

0 - £ >] DA^-HL- (ir>- ^) -

1 - (ify-p-<.<+r,pir4x.<+-Q 's-<^^-2) - z [ziMi^un 

8t^SL0/U0Zdr/13d 681 6e9xso/exoi OAV 
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TW, 7 )\y 7 / v< -?-m tz & IJ £ I^nat£PtS££g£lJ0 

[1*^120] 7)i>ys\<<^-miz&tt2>m%\Bffi^<D&mz&m$tiZs it# 
ii 1 mmoik£;^tz[z^0ni^mz%^isnz>y&o 


