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^^;UviJ;uS^<i:(7)vij;u^HlS01i^^ig^-r^)o C01§^ mm 

n-V7^=f-)\,yy^-^Uz)u^ tfy v> 

$?£L< (if h5^>;UT>^E-^7A7P 'J 

, Th7tFP77>, T-t? K- H 'JJI/Xfi^b* 

O°C~Jjnf&iI3SE0SJg, Jf 

£L< (£0°CTMT? C<b^T?#<S0 

^fifc&S&ET—flfc^ (2 5) 

[0125] [lb38] 

[0126] [it (2 5) 4\ R2, R4s R 5a$.L£ Z (i|ij^(7)ii y ] 

[0127] — AftSC (2 4) ti$^b^CN-7xZjl/hlJ 

iMu / £ >x;U/1x>-r 5 K£ftE£i±3c<tlz<fcoTmi£-f 

^r-5 diE-4) o 

0iJx.[£, i^b>fu>, £ • P/ts;uAX(i H;ux>&if0>jg 

eyi/>X[i HJx^;U7 5>&<^*r8l&g#£T, N-7i 

-;u h 'J yju7hP y £ >X;U/fv W 5 K£0°C~80°CT:\ L < (i^TrfF 

ffl £ i± <§> Z t TMT "5 t ftV £ <§> o 

[0128] £J£&&ET—teiC (10a) £ft^b £#!][£, — JSftxC (2 5) 

NHR4 
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LT* v7>1 (0l]*.[£Synth. Co 

mmun. , 25, 3255-3261 (1995)) , ($]*.(£ 

J. Org., Chem. , 55, 3654-3655 (1990)) 3Ej: <!f & C ttfVZZ 

(USE-5) o 

mTLitR^-h^T;scorns zwtizt&o zom-Ss i/7Mt 
h;UX>N N, N-v^fMil/A7 5 F\ 1, 4-VTT^ 

3SE0SJtT?fra fiiisii, x h^X h >J > 

7A (0) Xlih'JX (vK>i/iJf">7i? h» v/^v^A (0 

) L < (if h 7^x h 'J 7 I -Jl//tx 7 ̂  > 

/^v^7A (0) 1,1'-

ex (v?i -;U7txX^^ J) -7iP^>Xlii, 3-ex (v^x-;u 

Tfcx 7 -r y ) - ?° P / * >ft <tf(7)7fxX 7 -f M b£& £ SJSiSiiSiJ <t LT^PH.-§> 

zt=bX£Z>0 

£tzs \M7L\tR^ftT^)^(Dm^^%^r^0 zom-gs i5I£J5J£[i, 
h;ux>N N, N-v>fji//t 

;UA75 h\ 1, 4 - VT^HJ- h7t KP7 T:\ 

^;ue_;ux—^;u£fFffl-<tfrTr^<g>o 

h 'J xfji/7 5>Xliy^ V7°P t°;ux^;U7 5 ^ <tfrTr^ 

So mmts M/^v^A (ID & 
1, 3-ex (v7xzMX7-</) 
£tz, SJSli^ ^;m~^P^S;jfL(7);mJtTrfta c<t 

—JteiC (1) T?^£*i<S'fb'&!fel0d*K Xfr-CH2-X(i-CHF-N %.TSYt)<7kM 

IP*>-teiC (1 e) 

[0129] 
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Hfc39] 

NH2 R6 

,PO{OH)2 (1e) 

[0130] [it (1 e) R\ R 2&t/Z (iff! 

y ] 

[0131] (tztzLs R1fr*;U*>v;US(7Mt£#3[£l£<) its fflz. 

it «fc a &i=rj&^iE£ F iz<fc y m&t & z t 

<^^E§F> 

[0132] [<k40] 

(10) NHR' 

F-1 

CHO 
F-2 

n J&&I&FT—tei£ (2 6) 

[0133] [<fk41] 

[0134] [it (2 6) R 1 s R2N R\ R5&t/Z y ] 
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[0135] (fc*£U its -$8t 

xt (10) (tztzL. R1fr^;U7ti,^v;US(7)'fb^^ttl^< 

) &Mit1r&zkiz&r>xm3kt&zk&x%& (IgF-1) e 

-fl£[3^bft<g>7;u=i-;u07;uxt 
^&zktfx$&0 <P nn^ DAmtf'J v-OAf 
MtfVV-V&ftZVMlttnJx-tf'jVymfts Stlb^PA, Mm%L 
< xit 
s 'j;k it7k h'J ?;U7M=iifi£N P^V;^ 

yU/^v-r a K\ =&-fbfl£ff-1° 'J v>m#<i:(7)#flv> f;ux;u/lx^v K 

;£t£ib£ij v > ̂ ;ux;u/1x^ v KiHb t ̂  if b ft § e 

FT?-tose (2 9) 

[0136] [-fb42] 

[TC (2 9) c^s R\ R 2N R\ R\ R5, R6Si;zttmj^(7)® LJ] 

[0137] xm£fa&\t^ (tzt-Ls it, ma 
Its — teiC (2 6) X££tlhik&W!l (tztzLs R1fr^;U7tt,Jr->;uS(7)'fbB-

^(il^O t~JteiC (2 7) 

[0138] [-fb43] 

PO(OR3)2 

< (27) 
PO(OR3)2 

[0139] [it (2 7) R3(iHf^0iiy] 

[0140] lx.!fcmmcpX\ 



WO 2011/004604 35 PCT/JP2010/004453 

XWkikt <§> Z £tz, —ASit (29) (tztzL 

s R1fr^;U/K^rV;US(7)'fbn'^[il^< ) It, ~flxit (2 6) X^£fo&itn 

^ (tztzL, R 1 ) t— AS it (2 8) 

[0141] [>fb44] 

FBr2CPO(OR3)2(28) 

[0142] [it (2 8) R3 y ] 

[0143] 0 • • h 'J 

£TTrJ£j££«^<!:[z£oTM£t-£-<!:£Tf££ (XlSF-2) „ 

iaI£J£j£[::fc[t£i&S(^ 7K^bf h'J^A, 7klfHb*i'J^A, -th'JO 

A7;u=i^vF\ t> u^Ayyuzi^v KXlin 

L < (i n — Z. <tfrTrcf<§>o £tz, JSXJ&/H£S(£N ih 

7tF~P77X vifjU-fibXIii, 

<tfrTr^<g>0 j£j£;^jt(^ - 7 8°C~^;^<!:t"£ Z <tfrTr^<g>0 

n^E§FTr-|ftit (3 0) 

[0144] [<b45] 

[0145] [it (3 0) 4\ R\ R 2N R3N R4N R5N R 6&t/ Z (iffjiiEtf)® k) ] 

[0146] vm$tl&1k£W!l (tztzLs R1fr^;U/ti>v;US(7)'fb^^[il^<) it, -AS 

it (29) x^ZtiZik-Sfyi (tztzLs R1fr^;u^>t/;uS(7)'fb^^[il^< 

) diF-3) „ 

0Ja.[£, iSISJSf&li, mMS7uM*gtf)#i£T, x£/-;uN y£/-;uN 

Th7tFlP77>, N, N-v> ̂ UTM/ATS KXIiifiixf 



„«HN fed 
3(Eyo)odo 

z-o 

um [09 LO] 

° 2 £ a# ? z m ri -] o £• ? -i 
±tt?l"*[i0 [6H0] 

[fii^a^ijli^iz^zid \u sn*£S 

ir*irZC0 9~L S^fMvirf Vivian B A (i I) [8I7LO] 

[9m [Lb 10] 

a 1) a*8Sf-<*[H ^^q^^asic^iczajg 
~ L (L) -&W-

l^T-mX-CDmMl ^-vSilvW? 
j?iy sn?+-+) w&iyvvtzmz. (os) ^si- s£i 

Nn?ra (9 D 

s#eq^s smwv^acy smwm 
mmm c^a^avisfz]±ii^a)B^~B^ sx&mm 

£Sm0/0I0ZdfAL3d 9S WWOO/IIOZ OAV 

(fr-dgp:) 
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^JS&ISGT—ASit (3 1) 

[0151] [>fb48] 

R 

[0152] [it (3 1) R 1 s R\ R\ R\ Y a &t/Z y ] 

[0153] R1fr^;U7ti,^v;US(7)'fbB-^[il^<)[i—Iftit ( 

2 6) v^Zti&ik'SyitfztzLs R1fr^;u^^v;uS(7)'fbB-^[il^<)<t — 

ASit (32) 

[0154] [<fb49] 

Ya-M (32) 

[0155] [it (3 2) 4U M(£LiN MgCL MgBrXliMgl LN Y a y ] 

G- 1 ) o 

yif iH-f^k 1, 4 — v7|"JF-tl">X.(£Jf h7 

t -780c~^ST?fr3 -<tjb<T?#30 

^JS&ISGT—ASit (3 3) 

[0156] [<fb50] 

[0157] [it (3 3) 4\ R\ R 2N R3, R4, RK Y a%.XfZlZ1foj&<DMV] 
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[0158] £fyl(tztzLs — JteiC 

(31) -Q££ti&ik'£fyi(tztzLs R1fr^;u^^v;uS(7)'fbB-^[il^<)t 

—JteiC (11) '^£ft<g>'fb^<!:£ffll*TllSA- 6 tW\M<Dj3:,Hz&-o 

(XlSG-2) „ 

nJS&E&GT?—ASiC (1 f) X^Ztl&ik'&fyltfztzLs R1fr^;U/ti>V 

;uS0-fb^iil^<)[i—teiC (3 3) x^Zjn&itsynitztzLs R1fr^;u 

(XISG-3) o 

—JteiC (1) T?^£*l§'fbn,!fel0d"tK Xfr-CF2-&t£Yfr7K^Jl^Tffo<§> 

4b£#!k IP*>—JteiC (1 g) 
[0159] [<fb51] 

[0160] [S (1 g) R1, R2&t/Z(£i!ii;i£(7)il y] 

[0161] xm£*i&it£toi(tztz U R1fr^;u7ti>v;uS(7)^^[il^<)[i, mait 

ic ̂ -r £ a JS&IS H iz & y §g jg-r 

<^^E§H> 

[0162] 

NH2F F 
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Hb52] 

(3 5) 

[0163] [<fb53] 

[0164] [it (3 5) R 1 N R 2N R3, R\ R 5&t/ Z y ] 

[0165] v££Jh&ik'£fyi(tzt=.Ls R1fr^;u^^v;uS(7)'fbB-^[il^<)[i—Iftit ( 

2 6) x^^H^>ita^i(tzt£ L, R1 fr^;U/K^rv;uS(7)'fbn"!l^i(il^<) t — 

ASit (34) 

[0166] [>fb54] 

HF2CPO(OR3>2 (34) 

[0167] [it (3 4) fK R3(ifli!i0®y] 

[0168] - t C <t 

(I®H- 1 ) o 

1, fh7t h4P77VXtti/xf 

;ui—-78°CTfi&S£ffll^:-fl£it (3 4) 
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[0169] 

[0170] 

[0171] 

[0172] 

££tz—teiC (3 4) 

(D7-7h>[z^L, — teiC (2 6) Tf^£ft^b£#3£-78°CTffFffl£ii\ 

-teiC (35) xmzn&it-SiVn&m&o i&si^ n-^fji/gf-^AXtt 

iJT^7Av-r 7?°p t°;U7 5 $?^L< V^°p t°;U7 

^JS^HT—teiC (3 6) 

Hb55] 

[it (3 6) 4\ R 1 s R\ R\ R\ R\ A a$.t£ Z (ilfj^EcT)® y ] 

—Ixit (3 5) Tr^^ft'g)'fbB-^(7)7KiiS$-/\P>y;> 

^bXli > * § z <t [z J: 

otlilt-5C<b^T*#-5 (XlSH-2) „ 

0i]*[£, iSIS&j&li, i^b^TUX ^pp/twbAXIih^x>fj:M 

x;u*>iii£M;mx;u*>iiit7k#D£ffli^T 

, 0°C~80°CT% fc?£L< li^SX-fTd Zktfxz&o t°yv> 

Xli h 'Jif ;U7 5 z<tfrTr^-g)o x;U/1x>ii^ 

> £ >x;u/tx-;u^ p^-f K&<^ z <tfrTr^<g>0 x 

tzs Mt&WZs a^-fb^j y ^Axiia^-fb-f hy ^AH^/NP^fMbT^^j 

y #M £ JJP * & z <t & Tr §• & o 

^JS^HT—teiC (3 7) 
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Hb56] 

[0173] [it (3 7) R\ R\ R\ R\ R 5RXS Z l) ] 

[0174] SfaitztzLs R1fr^;U/ti^v;US(7)'fbB'^(il^<)(i—AS it ( 

3 6) v^Zti&ik'SyitfztzLs R1fr^;u7t^v;uS^b£#D(il&<)(7)J& 

lfS£l&£-f &zk lz £oTM;i£-f (xlSH-3) „ 

0i]*[£, iSIS&J&li, N, N-v^fMil/A7 5 K, 

KX(iN->T;ut°p 'J 

(i#)l7K^'fb^^^ffl^T0oC~^f^a;jfL(7)^JtTrfta C<tjb<f#30 7 

L < [i9-7«7 tfv^ • [3.3.1] j j-y (9-

BBN) £Ell^;i<tjb<T?#S0 £tz, ^MTk^SHb^li* v-T7^;u 

7;U5-^7At K'J K ((iBu)2AIH) , h 'J 0A (NaBH4) , 7K 

Hb't^I'Jf^A (Li BH4) £L< (£7klfHb7;U5-^A'J^A (L i AIH4 

) Z<D?*>S 

^ <tfr£F£ Ll\ 

ASit (1 g) V^Zti&ik'&fyltfztzLs R1fr^;U/ti>v 

;uS(£Mb£#!][£l&<)[£N —AS it (3 7) R'ftti 

(xlSH-4) „ 

—JteiC (1 d) l?^i±<S'fb'&!fel0 3*)H R1fr^;U7ti,^v;uSTrfe-g)'fbB-^ 
\ SP*>-fl£it ( 1 h) 

[0175] 
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mates imiti- h >j u 
fiTs 7K;H;$X(£'B7K7;U=I — "Mimft biPlSftji3SE®S®i?fT3 ^ 

tftX^&0 — JteiC (1 i) -a 1&1&& Ate if lz 

kVm&t&zktfX-Z&o 

[0186] tefts -teiC (16) WO 0 3 0 

2 9 1 8 4-§-N WO 03029205 WO 0402681 7^s WO 0 

4 0 7 4 2 9 m&XfWO 05044478 O-^0#/^>"7 Uy hdSEit^ 

HtzJl&iZ&^XU&t&ZtftX^&o 

[0187] L < 

^X(i^ftb(7)7K?P^(i1SftfrS1P37>^^-X £oT, Z 

*ib <&'>£< S1P3T>^=r-X h 

ft%'M£tz R6^ <t L T^'T? & £ C t £P btiXI'^%>& J£(D%'M£tz it 

LX^zhXfo&o ^1^S1P37>^ zT~X hfr;£-II£fc[£TO^<!: L 

maits sjufiut, mt 
^nffiiu (COPD) N its, Iflli, TLK^Ay'l^5/L 

^Apfp^isia^ftn (ARDS) , rnwmm, mms 
^#g|£PBlftl£§fii*L Bm&&, -< R 

s^-ryuxii^izs-^x^-r h^-r>x h—bft<g>0 

[0188] *#§^(7)|S^[£N ±SH^,t,ia^[3tS1P37>^^-X 

^H^S1P3 

T>^=T-x hftEjb<^T?&3c<tjb<&b*iTl^£lUi, $]*.(£, KM 

ifliti^fiiiEJi, isittiii, >t>*± 

L< &mfo^iks JhLfe&s ARDStetO) 

'O^HUiU BJtitiifiiHiliEs S^I^P^s $il*l 
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£ tz if b ti & „ 

[0189] #fgl£0IE2£[i, iff PX lilt j]§l*U ST, !$Ml*U ®5^fL< 

0^PW¥K[3<fcoTiS4-rSC<b^T*#So 

[0190] *#gf^(7Mtl=r#!k 

tmmt, LXm&t& 
zt&xz&o JM*^^ nnmommL mmL mmm, \m 

P HIIS^IJ, L < L 

, AMs ilii, Btfflk skm 

s &8k f\Ms SgjSSiJXIiaitSiJ, 

[0191] &[c*#gE£^ft;0J[z<fcoTl&E!H1"§Jb^ ZftbtfM^Jlc^oT^fPJMl 

<##$] 1 > 

(2 S, 5R) -2-(4-^'Pt-2-^PP7i-il/)lfib-3, 6-

h^y-2->fjb-5-^v^p t°;u-2, 5 — v t KP t°^v> 

[0192] [<ffc61] 

[0193] T;U=T>#S\%TS ~18°CX ( 5 R) -3, 6-y> h4v-2-/f jb 

-5-fy7°P t°;U-2, 5-vtKPt°^v> (7. 36 g) fl) fh7th* 
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• (160 mL) }§&[:: n - 'J ^ (1.60 mol / 

L, 25. 5 mL) £Jjn*TJ5J£&<t Lfc0 i5ISJ5J£&£-78oCT<30flfii]il 

#Lfc0 4-^0^-2-<?••- 1 - (2-a-FifJl/ 

) (15.34 g) (Djh7th<P77> (26 mL) &&£Jjn*T-78°C 

T*30flfiik •€-0^O°CT*mrBllS#Lf=o ifr&x^Uftt 
tnu 7KN ts?p^7K(T)jii[3^;f^, h ijOAzm^xt&mLtz 
o mwmi- F 
il/i]7A^P7h^77^- (^+f> : ifiixf;u = 60 : 1) 

ill, U#l® (8.40 g)&m&itoft®tLXfflz0 

1H NMR (CDC 13, 400 MHz): <5 0.71 (3H, d, J = 6. 7 Hz), 1.09 (3H, d, J = 

6.7 Hz), 1.35 (3H, s), 1.78 (1H, ddd, J = 12.8, 11.6, 4.9 Hz), 2.08 

(1H, ddd, J = 12.8, 11.6, 4.9 Hz), 2.21-2.31 (1H, m), 2.35 (1H, ddd, 

J = 13.4, 11.6, 4.9 Hz), 2.46 (1H, ddd, J = 13.4, 11.6, 4.9 Hz), 3.68 

(3H, s), 3.69 (3H, s), 4.00 (1H, d, J = 3. 7 Hz), 7.02 (1H, d, J = 7. 

9 Hz), 7.27 (1H, dd, J = 7. 9, 1.8 Hz), 7.47 (1H, d, J = 1.8 Hz). 

ESI MS (+) : 415 [M+H] +. 

<###] 2 > 

( 2 R, 5 R) -2-7lJ;U-2-(4-^'P;E-2-^PP^x-;U)X^ 

;U-3, 6-y^ h^V-5-YV7°Pt°Jl/-2, 5-yt ̂ Pt°7V> 

[0194] [<fc62] 

[0195] (5 R) —2—7'J;U—3, 6 - V-5->f 7 ?°P tf;U-2 , 5 

-yt KP t°^v> (3.64 g) 1 (6 
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.04 g) LXi§tz0 

H NMR (CDC 13, 400 MHz): <5 0.69 (3H, d, J = 6. 7 Hz), 1.10 (3H, d, J = 

6.7 Hz), 1.79 (1H, ddd, J = 12.8, 11.6, 4.9 Hz), 2.02 (1H, ddd, J = 1 

2.8, 11.6, 4.9 Hz), 2.27-2.48 (4H, m), 2.54 (1H, dd, J = 13.4, 7.3 Hz 

), 3.69 (3H, s), 3.70 (3H, s), 3.95 (1H, d, J = 3. 1 Hz), 4.97 (1H, dd 

, 10.4, 2.4 Hz), 5.01 (1H, d, J = 17.7 Hz), 5.61-5.72 (1H, m), 7.01 ( 

1H, d, J = 7. 9 Hz), 7.27 (1H, dd, J = 7. 9, 1.8 Hz), 7.47 (1H, d, J = 

1.8 Hz). 

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

<##$] 3 > 

(S) -4- (4-^P^E-2-^PP?i-;U) 

7f<- 5 J - 2 - y 

[0197] ##0i] 1 <Dik£® (8. 40 g)(7)vTh^X400 mD&jftlzO. 5 mol/L i£il(2 

00 mL)£JjP*T£l U EST— 

o m 1 HJ^A7k&$T*?PL 

s ifiix^;UTrttaiLfro tttii;i££7k, &t/t&*P:ti&7kT&;$'ik, &7kfttii 

s h-h'J ;K16 mL) L, v-tert-^'h 

* is it tub#*— h (11. 0 g) &1X\z.X%20)5.1&fet Ltzo 2 (7)J£j£ 

JJP*. L, 7k, t&fr] 7k £>Jli [::&;$h 'J 

[0196] [<ffc63] 

NHBoc 
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i/'J^^7A^P7^77'T- : ifiix^-

;U = 4 : 1) (6.58 g) LX%tz0 

1H NMR (CDC 13, 400 MHz): <5 1.45 (9H, s), 1.58 (3H, s), 2.09 (1H, ddd, 

J = 13.4, 12.2, 5.5 Hz), 2.39 (1H, br s), 2.51 (1H, td, J = 12.8, 4 

.9 Hz), 2.65 (1H, td, J = 12.8, 4.9 Hz), 3.75 (3H, s), 5.42 (1H, br s 

), 7.04 (1H, d, J = 7. 9 Hz), 7.30 (1H, dd, J = 7. 9, 1.8 Hz), 7.48 (1H 

, d, J = 1.8 Hz). 

ESI MS (+) : 420 [M+H] +. 

<##$|J 4 > 

(R) - 2 -7 'J )\y~ 4 - (4-^P^E-2-^PP?i-;U) - 2 - t -

-J h^v^;u^-;u7 5 y l§ii> 

[0199] ##$|J 2 Oita® (5. 44 g) [350% h >J ^;U7hPffii-7K^;S(108 mL) ZliUil 

x%i<D5.i&mtLs st-wiLfc„ *<&&, m 
1 h u 0A7k®$xtpfn u L 
tzo HJ 

mLtz0 B 
j§$7-iz h—h'>l;K86 mL) izjgfgL* v —tert— J' hh (1 
1.0 g)£Jjnaxm2(DRIfc;fc£ Ltzo mZW, 2 L 
, Tr—WkWiM. Ltz0 % 2 (7)J^J^;^[Z7K$-^PH., Sfiix^;UTrtt 
tnu 7KN ts?p^7K(T)jii[3^;f^, h^A^mi^xm^Ltz 
o &t7kfitii^hi)^A&mmiz&v^Ltzik, mm&MSL, V'JA 

[0198] [>fb64] 

Br 

NHBoc 
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(^+f> : = 6 : 1) 

mmu (6.16S) %m&)&m%tLxmtz0 
1H NMR (CDC 13, 400 MHz): d 1.45 (9H, s), 2.08 (1H, ddd, J = 13.4, 11. 

0, 5.5 Hz), 2.39-2.51 (2H, m), 2.51-2.61 (1H, m), 2.67 (1H, td, J = 1 

2.8, 4.9 Hz), 3.00-3.14 (1H, m), 3.74 (3H, s), 5.07 (1H, d, J = 4. 9 H 

z), 5.10 (1H, s), 5.52-5.69 (1H, m), 7.03 (1H, d, J = 7. 9 Hz), 7.29 ( 

1H, dd, J = 7. 9, 1.8 Hz), 7.48 (1H, d, J = 1.8 Hz). 

ESI MS (+) : 446 [M+H] +. 

<##$J 5 > 

(S) -4- (4-^P^E-2-^PP?i-;U) 

Ai-JIT 5 / - 2-yfJl/7^ >- 1 -7h—;u 

[0201 ] ##$J 3 0)'(1. 00 g) (Dx h ^ t K P 7 =j >(24 mL) [Zoloft Lfc 
^^kffHt/l^liy T^A(259 mg)&tia*.X5.fe%itLtzo ^X\ J5JS& 

[zi£/-;K2.4 mL)£jiTFU L&^b2B#P01}f# Ltza J5JS?ft[c10 % 

5 JLyMfomfe&tiaz-s L, 7k, t&fr] 7k £>Jli [::&;$ 'ik 
s ^7K^ii^- h 'J 0&$mi*X&j&Ltzo &S7kfttii:>- h 'J OA^jgmizJ: y 
iSLtz&s U (^ 

= 2:1) gift#!] (775 mg) £6£IH 

^<t LTtifro 

'H NMR (CDC 13, 400 MHz): <5 1.24 (3H, s), 1.44 (9H, s), 1.81 (1H, ddd, 

J = 13.4, 12.2, 5.5 Hz), 2.05 (1H, ddd, J = 13.4, 12.2, 5.5 Hz), 2.6 

[0200] [<ffc65] 

-H 
NHBoc 
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7 (1H, ddd, J = 13.4, 12.2, 5.5 Hz), 2.74 (1H, ddd, J = 13.4, 12.2, 5 

.5 Hz), 3.63-3.74 (2H, m), 4.07 (1H, br s), 4.67 (1H, s), 7.11 (1H, d 

, J = 8. 6 Hz), 7.31 (1H, dd, J = 8. 6, 1.8 Hz), 7.50 (1H, d, J = 1.8 H 

z). 

ESI MS (+) : 392 [M+H] +. 

<##0J6> 

(R) — 2 — [ 2 — (4-^P^E-2-^PP?i-;U) X^;U]-2-t-

7 h1 -7h-;u 

[0203] ##$j4(7Mtl=r^ (6.16 g) £##$] 5 t g ft® (3.20 g 

) LXmtz0 

1H NMR (CDC 13, 400 MHz): <5 1.43 (9H, s), 1.80-1.94 (2H, m), 2.32 (1H, 

td, J = 14.1, 7. 9 Hz), 2. 44 (1H, dd, J = 14.1, 6. 7 Hz), 2.63-2.77 

(2H, m), 3.69-3.79 (2H, m), 4.09 (1H, br s), 4.72 (1H, s), 5.19 (1H, 

dd, J = 6.1, 1.8 Hz), 5.22 (1H, s), 5.80-5.91 (1H, s), 7.11 (1H, d, J 

= 7.9 Hz), 7.31 (1H, dd, J = 7. 9, 1.8 Hz), 7.49 (1H, d, J = 1.8 Hz). 

ESI MS (+) : 418 [M+H] +. 

[0202] [<ffc66] 

'OH 
NHBoc 

<###] 7 > 

1 - U h^v) — 4 — "7° 

[0204] 
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litGll 

^O, OMOM 

[0205] 4-7°P t°;u^xy — ;K4. 09 g)(Dikik* =? Lx>(60 mL) ;£;&[Z7R;<£ L W 

bifik/'f V?°P tf;u75 >(10.3 mOJkXSO P P / ̂ ;uy^;ux—x;K4 

. 5 mL) Lfro 7K>P Lfe?^b15:9fHl}l# Lf;: 

It, St-W&W. Ltzo J£J£;$l::7k£}jnH., L, 7k, IS 

^P^7K(T)J[II[c;5t;f^, h 'J Ltza mfcBMi-

P7h^77^- (^•dFlt> : Itlix^yu = 9:1) @6*] 

&l (4. 50 g) Lrtff-o 
1H NMR (CDC 13, 400 MHz): £ 0.93 (3H, t, J = 7. 3 Hz), 1.55-1.67 (2H, 

m), 2.53 (2H, t, J = 7.3 Hz), 3.48 (3H, s), 5.15 (2H, s), 6.95 (2H, d 

t, J = 8. 6, 2.4 Hz), 7.09 (2H, dt, J = 8. 6, 2.4 Hz). 

El MS (+) : 180 [M] +. 

<##$J8> 

1 - P 7°n t°;u-4 - (> h^» H>-tf> 

[0206] [<t68] 

[0207] 4 —i/ty P "7°P t°Jl7xy —)l> (1. 00 g)£##$]7 <h|H]*i[::J£j££-t±g|ft 

#3(958 mg) LX%tza 

1H NMR (CDC 13, 400 MHz): 5 0.59-0.62 (2H, m), 0.86-0.93 (2H, m), 1.80 

"OMOM 
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-1.90 (1H, m), 3.47 (3H, s), 5.14 (2H, s), 6.94 (2H, dt, J = 9.2, 2.4 

Hz), 7.01 (2H, dt, J = 9.2, 2.4 Hz). 

El MS (+) : 178 [M] +. 

<##$|J 9 > 

2- (> hJpv) 

[0208] [<ffc69] 

[0209] T;U=T>#S\%TS 7jOftL#Jb<b 1 - (> h^v) 

(304 mg)(Z(10 mL) N, N, N' , N' -

ih L/>v7 5> (375 //L) St/ n - 'J A-'sJF-

(1.60 mol / L, 1.5 mL) £2jn*.TJ5J£$<t Lk0 

E;mTr1. 5B#|HliS# Lfr0 £ bl-7K^Lft7^bJ!xJ&;$l-^ff (80 mg) IfhUTL 

xumr^mnLtzo moi / it&x^ufttttiu 7K 

, HJ^A£E^Tf£J£L*:0 it7kftt 

m-t h 'J ^7 y ;^££;JHU±^£ Lv'J^l ^ A 

(^^^> : lfiix^;u = 9 : 1) g 

Wife (200 mg) LTtifco 
1H NMR (CDC 13, 400 MHz): <5 2.24 (3H, s), 3.50 (3H, s), 3.75 (1H, s), 

5.21 (2H, s), 6.88 (1H, dd, J = 8. 6, 1.2 Hz), 6.97 (1H, d, J = 8. 6 Hz 

), 7.07 (1H, d, J = 1.2 Hz). 

El MS (+) : 184 [M] +. 

<##$] 1 0 > 

5—x^;u—2- (> h^v) ;U 

'OMOM 
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[0210] [<fc70] 

[0211] 1 -x^;u-4- (> hJFv) H>if>(665 mg) £##$] 9 t |H] 

4iic^^-t±g^^(6oo mg) Lxmtz0 
1H NMR (CDC 13, 400 MHz): d 1.19 (3H, t, J = 7. 9 Hz), 2.54 (2H, q, J = 

7.9 Hz), 3.51 (3H, s), 3.76 (1H, s), 5.22 (2H, s), 6.91 (1H, dd, J = 

7.9, 1.8 Hz), 7.00 (1H, d, J = 7. 9 Hz), 7.09 (1H, d, J = 1.8 Hz). 

El MS (+) : 198 [M] +. 

<##$] 1 1 > 

2- U hJpv) -5-?°P 

[0212] Dffc71] 

[0213] ##$iJ 7 (D\ka® (720 mg) £##$] 9 t g ft® (687 mg) £ 

LX%tz0 

1H NMR (CDC 13, 400 MHz): d 0.92 (3H, t, J = 7. 3 Hz), 1.55-1.65 (2H. m 

), 2.47 (2H, t, J = 7.3 Hz), 3.51 (3H, s), 3.76 (1H, s), 5.21 (2H, s) 

, 6.88 (1H, dd, J = 8. 6, 1.8 Hz), 6.99 (1H, d, J = 8. 6 Hz), 7.07 (1H, 

d, J = 1.8 Hz). 

El MS (+) : 212 [M] +. 

<##$] 1 2 > 
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2- U h^v) -5-

[0214] [<fc72] 

Age" 
OMOM 

[0215] 1 - (> hJFv) -4->T 7?°P t°;UH>if>(720 mg) £##$] 

9 <t lMl::j£j££-t±glft#g(646 mg) ££tfe}EM*#!]<!: LT!#fr0 

1H NMR (CDC 13, 400 MHz): d 1.21 (6H, t, J = 6. 7 Hz), 2.74-2.83 (1H. m 

), 3.51 (3H, s), 3.78 (1H, s), 5.22 (2H, s), 6.94 (1H, dd, J = 8.6, 2 

.4 Hz), 7.01 (1H, d, J = 8. 6 Hz), 7.12 (1H, d, J = 2. 4 Hz). 

El MS (+) : 212 [M] +. 

<##$] 1 3 > 

5—v^P?°P t°;U-2- (> h^v) Jl> 

[0216] [<fc73] 

[0217] ##$J 8 (D\ka® (450 mg) £##$] 9 t g to® (210 mg) £ 

LTtifro 
1H NMR (CDC13, 400 MHz): <5 0.61 (2H, dt, J = 6. 1, 4.9 Hz), 0.86-0.92 

(2H, m), 1.75-1.86 (1H. m), 3.50 (3H, s), 3.76 (1H, s), 5.20 (2H, s), 

6.80 (1H, dd, J = 8. 6, 2.4 Hz), 6.98 (1H, d, J = 8. 6 Hz), 6.98 (1H, 

d, J = 2. 4 Hz). 

El MS (+) : 210 [M] +. 

'OMOM 
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<###'] 1 4 > 

6-Xh^V-1, 3 Jls- 2-7h> 

[0218] [>fb74] 

N^O. XX/*0 

[0219] 6 — t KP+V— 1 , 3;u-2(336 mg)(7)N 

, N-v^,M-WUATS K(10 mL);g;^[zj^lt^ <J^7A(553 mg^t/a^b 

x^;u(160 uL)£1)UZ-XK!fcm£ Ltza 

tzo J£J&;fc7R£})n*., Wiij Lfc$£0B0£MxLfco #b*Wif£iH£7K, *M 

V^QP t°;Ux-x;UTr+^(z^LMJ±^ft, gMto(245 mg)£6£^ 

^Ltifco 

>H NMR (CDC 13, 400 MHz): 8 1.42 (3H, t, J = 6. 7 Hz), 4.02 (2H, q, J = 

6.7 Hz), 6.84 (1H, dd, J = 8. 6, 2.4 Hz), 6.91 (1H, d, J = 2.4 Hz), 7 

. 18 (1H, d, J = 8. 6 Hz). 

El MS (+) : 196 [M] +. 

<##$] 1 5 > 

6 V?°P7ts°^>- 1 , 3 77^-9-5^—JU-2-yf-> 

[0220] [-fb75] 

[0221] 6 — t KP^rV— 1 , 3;U-2-7t"> (504 mg) 0 N 

, N-vy^jU/KjUATS K(15 'J ^7 A (829 mg)&tf3^b 

-< V7°p t°;u(300 JU L) £bnz_Z%.fc:Mt Ltz0 Rlfcm&s 4 0^*1 
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#Ltz&s 4 0°CV8mfflfeftLtzo Jx.feffizfo&1x\z_s 

mwmi- h y OAZjgmizj; yLtz&s E^SLVy *^;u 
i7A^P7h^77^- (^+f> : lflix^;u = 4 : 1) 

L, IWi (300 mg) LTtifco 
1H NMR (CDC13, 400 MHz): <5 1.33 (6H, d, J = 6. 1 Hz), 4.44-4.53 (1H, m 

), 6.83 (1H, dd, J = 9.2, 2.4 Hz), 6.91 (1H, d, J = 2.4 Hz), 7.17 (1H 

, d, J = 9. 2 Hz). 

El MS (+) : 210 [M] +. 

<##$] 1 6 > 
5 -x hJpv- 2 - t ;u 

[0222] [<fc76] 

[0223] 7|OfrLfcjb<b##0i]1 4 0-fk^ (245 mg)©fh7t 

h'P77> (12. 5 mL);§;^[Z7K^'fb7;U5xr>Ay (119 mg) 

Lfro L&7^b 30^1*1# Lfco Kl&folzl m 

oI / U£H£JjPa^ ifiix^;UTrttai L, 7K, IS?P#^7K(T)Jli[3;5fe;f^ it 

7K^ii^" h y ^A£flH^TS£J£L*:0 ^7K^ii^- h 'J OA$;gMlz£ y 

;^££;JHU±^£U gift#] (210 mg)£&te;tt#&<t LT*#k0 

1H NMR (CDC 13, 400 MHz): <5 1.38 (3H, t, J = 7.3 Hz), 3.10 (1H, s), 3. 

96 (2H, q, J = 7.3 Hz), 5.73 (1H, s), 6.78 (1H, dd, J = 9.2, 3.1 Hz), 

6.87 (1H, d, J = 9. 2 Hz), 6.98 (1H, d, J = 3. 1 Hz). 

El MS (+) : 170 [M] +. 
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<##$] 1 7 > 

2 - t Kn^rv— 5 ->r ;u 

[0224] [<fc77] 

[0225] ##$J 1 5(7)^^(300 mg) £##0] 1 6 <b ^[zJ5JS^#g W^(120 mg 

) LTtifco 

<H NMR (CDC 13, 400 MHz): <5 1.29 (6H, d, J = 6. 1 Hz), 3.09 (1H, s), 4. 

33-4.43 (1H, m), 5.74 (1H, s), 6.78 (1H, dd, J = 9.2, 3.1 Hz), 6.86 ( 

1H, d, J = 9. 2 Hz), 7.00 (1H, d, J = 3. 1 Hz). 

El MS (+) : 184 [M] +. 

<##$] 1 8 > 

(2-> hJpv-5- h y ^juyni -;u^7|-) x 

1 ~^yt> 

[0226] [>fb78] 

[0227] 7jOftL&Jb<b2-> h^v-5-HJ ?;U*P > f1 ;U 

(2.50 g)(7)^^y-;u (13 mL);§;^[Z7K(13 ni)(6.9 m 

L) ZJinaxm 1 Ltz0 MaMW 1 7lOftLfcjb<b10flfii] 

mftLtc&s (DKfefflzttmt h'J^A (1.26 g) £JJP*, JlOfrLfc 
^bmrB11S#Lf=0 65°C[zMLfcx^;u^> 

(4.19 g) (13 mL) (ztp?< y tjjTF LTH 2 
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u mm2 0)^^6bocx]mrmnLtzo 

%2(D&fcmz7k7k$:U\7L, 7K, ^P#^7K0Jli[3;5fe 
mk, mwmi- K <J 0&$mi*x&&Ltzo h u OAZISMIZ 
jzvmzLtzm, hv^y-r- ( 

= 20 : 1) gftto (913 mg) ££tfe 

Ltifco 
1H NMR (CDC 13, 400 MHz): <5 1.31 (3H, t, J = 7.3 Hz), 3.92 (3H, s), 4. 

60 (2H, q, J = 7. 3 Hz), 7.04 (1H, d, J = 8. 6 Hz), 7.71 (1H, dd, J = 8 

.6, 2.4 Hz), 7.73 (1H, d, J = 2. 4 Hz). 

El MS (+) : 296 [M] +. 

<##$] 1 9 > 
2-> hJpv-5- h 'J 7)U;u 

[0228] [>fb79] 

[0229] ##0I] 1 8(7)^^(600 mg) £##$] 1 6 t g (400 mg 

) LTtifro 
1H NMR (CDC 13, 400 MHz): <5 3.93 (1H, s), 3.95 (3H, s), 6.90 (1H, d, J 

= 8.6 Hz), 7.38 (1H, dd, J = 8. 6, 2.4 Hz), 7.51 (1H, d, J = 2. 4 Hz). 

El MS (+) : 296 [M] +. 

<##0]2 0> 
(S) —2— t — ^h^V^;U7tt,-;U75/-4-[2-^PP-4- (2-

> h^V-5-y^;U^x-;U^7h) 7i-ib]-2->fJI/^> 

- 1 -7|-—;u 
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[0230] [<ffc80] 

NHBoc 

[0231] HJX h» v/^v^7A (0 

) -£pP7fx;UA#Jjnft; (47 mg) (7)1, 4-v7h^> (1 mL) 

5-tfX (v?i-;U7fNX^^Z) -9, 9-y/fW>f> (52 mg) 

£Jjn*.TJ£j£;$<!: Lfco 15:9fB1»S;jfL Lfco 

0115(7)^^ (178 mg) (7)1, 4-VTT^> (0.7 mL) mfes 

y^Ptf;U75> (148 u L) ^^##0119(7)^^^ (100 mg) (7)1, 4-v 

(o.6 mL) 3mmumm^tLtz0 ^mz^tiaa 
\ ift&x^UT-ttttiU 7K, tS?P#^7K(DJli[c^;f&S7Kfttii^ h'J ̂ 7A 

&Ri^T&.1§kLtzo SI$££3iEIEg£PT h^7-f-

(/\^> : gf@|x^;u = 4:1) gift#!] (188 mg) ££t 

Ltifco 
1H NMR (CDC 13, 400 MHz): d 1.24 (3H, s), 1.44 (9H, s), 1.80 (1H, ddd, 

J = 13.4, 12.2, 5.5 Hz), 2.05 (1H, ddd, J = 13.4, 12.2, 5.5 Hz), 2.2 

5 (3H, s), 2.67 (1H, td, J = 12.8, 5.5 Hz), 2.74 (1H, td, J = 12.8, 5 

.5 Hz), 3.40 (3H, s), 3.62-3.74 (2H, m), 4.09 (1H, br s), 4.68 (1H, s 

), 5.16 (2H, s), 7.02-7.07 (3H, m), 7.11 (1H, dd, J = 7.9, 1.8 Hz), 7 

.14 (1H, d, J = 7. 9 Hz), 7.26 (1H, d, J = 1.8 Hz). 

ESI MS (+) : 496 [M+H] +. 

<##$J2 1 > 

(S) -2-t -^h^V^;UTtt,-;U75/-4-[2-^PP-4- (5-

x^;u-2-> h^v?i-;u^7I") 7i-ib]-2->fjl/^> 
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- 1 -7|~—jU 

[0232] Dffc81] 

H 
NHBoc 

[0233] ##$J 1 0 CO'it a® (100 mg) t ##$J 5 CO-fb a® (165 mg) <!: £##$J 2 0 

(205 LT!#fr0 

1H NMR (CDC 13, 400 MHz): <5 1.17 (3H, t, J = 7.3 Hz), 1.24 (3H, s), 1. 

44 (9H, s), 1.79 (1H, ddd, J = 13.4, 12.2, 5.5 Hz), 2.04 (1H, ddd, J 

= 13.4, 12.2, 5.5 Hz), 2.55 (2H, q, J = 7.3 Hz), 2.67 (1H, td, J = 12 

.8, 4.9 Hz), 2.74 (1H, td, J = 12.8, 4.9 Hz), 3.40 (3H, s), 3.62-3.75 

(2H, m), 4.09 (1H, br s), 4.68 (1H, s), 5.17 (2H, s), 7.06-7.12 (4H, 

m), 7.14 (1H, d, J = 7. 9 Hz), 7.25 (1H, d, J = 1.8 Hz). 

ESI MS (+) : 510 [M+H] +. 

<##0]2 2 > 

(S) —2— t — ^h^V^;U7tt,-;U75/-4-[2-^PP-4- (2-

/• hJpv-5 -y°n -;u^7h) 7i-ib]-2-yfj^ 

>- 1 -7h-;u 

[0234] [<ffc82] 

NHBoc 

[0235] ###!] 1 1 0)'it a® (110 mg) t ###] 5 0)'it a® (170 mg) t 2 0 
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mgLXmtz0 

1H NMR (CDC 13, 400 MHz): <5 0.90 (3H, t, J = 7.3 Hz), 1.24 (3H, s), 1. 

44 (9H, s), 1.51-1.61 (2H, m), 1.79 (1H, ddd, J = 13.6, 12.2, 5.5 Hz) 

, 2.04 (1H, ddd, J = 13.6, 12.2, 5.5 Hz), 2.48 (2H, q, J = 7.3 Hz), 2 

.67 (1H, td, J = 12.8, 4.9 Hz), 2.74 (1H, td, J = 12.8, 4.9 Hz), 3.40 

(3H, s), 3.63-3.74 (2H, m), 4.09 (1H, br s), 4.67 (1H, s), 5.16 (2H, 

s), 7.08 (3H, s), 7.10 (1H, d, J = 1.8 Hz), 7.13 (1H, d, J = 7. 9 Hz) 

, 7.24 (1H, d, J = 1.8 Hz). 

ESI MS (+) : 524 [M+H] +. 

<##0]2 3 > 

(S) —2— t — ^h^V^;U7tt,-;U75/-4-[2-^PP-4- (2-

> hJPV-5->r 7?°p -;u^7h) 7i-ib]-2-yfJb 

>— 1 -7|-—;u 

[0237] ##$1 1 2 (139 mg) 5 (200 mg) t 2 0 

<tlM[::j£j££-t±glft#g(264 mg) ££t&mmt LX%tz0 

1H NMR (CDC 13, 400 MHz): d 1.19 (6H, t, J = 6. 7 Hz), 1.24 (3H, s), 1. 

44 (9H, s), 1.79 (1H, ddd, J = 13.4, 12.2, 5.5 Hz), 2.03 (1H, ddd, J 

= 13.4, 12.2, 5.5 Hz), 2.67 (1H, td, J = 12.8, 4.9 Hz), 2.74 (1H, td 

, J = 12.8, 4. 9 Hz), 2.78-2.87 (1H. m), 3.39 (3H, s), 3.63-3.74 (2H, 

m), 4.08 (1H, br s), 4.67 (1H, s), 5.16 (2H, s), 7.06-7.16 (5H, m), 7 

.24 (1H, d, J = 1.8 Hz). 

[0236] [<fb83] 

NHBoc 
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ESI MS (+) : 524 [M+H] +. 

<##$|J 2 4 > 

(S) —2— t — ^h^V^;U7tt,-;U75/-4-[2-^PP-4- (5-

P-Ju t°;u- 2 h^v^x-;u^7h) 7i-jb]-2->f 

>- 1 -7|-—;u 

[0239] ##$J 1 3 (D-fbn-#) (129 mg) 5 (7Mb n"#!] (200 mg) t 2 0 

<tlM[::j£j££-t±glft#g(262 mgLT%tz0 

1H NMR (CDC13, 400 MHz): d 0.58 (2H, dt, J = 6. 1, 4.9 Hz), 0.86-0.92 

(2H, m), 1.24 (3H, s), 1.44 (9H, s), 1.74-1.85 (2H. m), 1.98-2.08 (1H 

, m), 2.67 (1H, td, J = 12.8, 4.9 Hz), 2.74 (1H, td, J = 12.8, 4.9 Hz 

), 3.38 (3H, s), 3.63-3.74 (2H, m), 4.06 (1H, br s), 4.67 (1H, s), 5. 

15 (2H, s), 6.96 (1H, dd, J = 7. 9, 1.8 Hz), 7.00 (1H, d, J = 1.8 Hz), 

7.05 (1H, d, J = 7. 9 Hz), 7.09 (1H, dd, J = 7. 9, 1.8 Hz), 7.13 (1H, 

d, J = 7. 9 Hz), 7.24 (1H, d, J = 1.8 Hz). 

ESI MS (+) : 522 [M+H] +. 

<##$J2 5 > 

(S) -2-t -^h^V^;UTtt,-;U75/-4-[2-^PP-4- (2-

t KP^v-5-y h^v^x-;u^7h) 7i-ib]-2-yfjb^>- 1 

-7|;u 

[0238] [<fb84] 

NHBoc 

[0240] 
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Hfc85] 

NHBoc 
'OH 

[0241] 2 — t KP^V-5-^ ;K100 mg) <t##$] 5OMfc 

(209 mg)<t£##0]2O<tl^[zJ5j££l±gtt&(233 mg) 

<t LTtifro 

'H NMR (CDC 13, 400 MHz): <5 1.23 (3H, s), 1.43 (9H, s), 1.78 (1H, ddd, 

J = 13.4, 12.2, 4.9 Hz), 2.00 (1H, ddd, J = 13.4, 12.2, 4.9 Hz), 2.5 

9-2. 76 (2H, m), 3.61-3.73 (2H, m), 3.77 (3H, s), 4.06 (1H, br s), 4. 

65 (1H, s), 6.03 (1H, s), 6.91 (1H, dd, J = 7.9, 1.8 Hz), 6.97 (1H, d 

d, J = 7. 9, 3.1 Hz), 7.01 (1H, d, J = 7. 9 Hz), 7.02 (1H, d, J = 3. 1 H 

z), 7.06 (1H, d, J = 1.8 Hz), 7.11 (1H, d, J = 7. 9 Hz). 

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

<##0]2 6 > 

(S) —2— t — ^h^V^;U7tt,-;U75/-4-[2-^PP-4- (5-

x h^V- 2 - t KP^V^I X;U^7|-) 7i-ib]-2-yfjb^>- 1 

-7|;u 

[0242] [<ffc86] 

[0243] ##$J 1 6 0)'it a® (104 mg) 5 COita® (200 mg) t 2 0 

<t^i[cj&j££-t±gft!fel(204 mg)££tfe}[LT%tz0 

NHBoc 
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1H NMR (CDC 13, 400 MHz): d 1.22 (3H, s), 1.39 (3H, t, J = 7. 3 Hz). 1. 

43 (9H, s), 1.77 (1H, ddd, J = 13.4, 12.2, 4.9 Hz), 2.00 (1H, ddd, J 

= 13.4, 12.2, 4.9 Hz), 2.64 (1H, td, J = 12.8, 4.9 Hz), 2.71 (1H, td, 

J = 12.8, 4.9 Hz), 3.65 (1H, dd, J = 11.6, 4.9 Hz), 3.60 (1H, dd, J 

= 11.6, 7.3 Hz), 3.97 (2H, q, J = 7.3 Hz), 4.10 (1H, br s), 4.66 (1H, 

s), 6.03 (1H, s), 6.91 (1H, dd, J = 7.9, 1.8 Hz), 6.96 (1H, dd, J = 

8.6, 2.4 Hz), 7.00 (1H, d, J = 8. 6 Hz), 7.02 (1H, d, J = 2. 4 Hz), 7.0 

6 (1H, d, J = 1.8 Hz), 7. 10 (1H, d, J = 7. 9 Hz). 

ESI MS (+) : 482 [M+H] +. 

<##$J2 7 > 

(S) —2— t — ^h^V^;U7tt,-;U75/-4-[2-^PP-4- (2-

t KPJpv-5 ->r V^P/t°^>7i -;u^7h) 7i-ib]-2-yfj^ 

>- 1 -7h-;u 

[0244] [<ffc87] 

[0245] ##$J 1 7 COita® (113 mg) 5 COita® (200 mg) t 2 0 

(252 mg)££t&mmt LX%tz0 

1H NMR (CDC 13, 400 MHz): <5 1.22 (3H, s), 1.30 (6H, d, J = 6. 1 Hz), 1. 

43 (9H, s), 1.77 (1H, ddd, J = 13.4, 11.6, 5.5 Hz), 2.00 (1H, ddd, J 

= 13.4, 11.6, 5.5 Hz), 2.59-2.75 (2H, m), 3.61-3.73 (2H, m), 4.07 (1H 

, br s), 4.35-4.46 (1H, m), 4.65 (1H, s), 6.04 (1H, s), 6.91 (1H, dd, 

J = 7. 9, 2.4 Hz), 6.95 (1H, dd, J = 8. 6, 2.4 Hz), 6.99 (1H, d, J = 8 

.6 Hz), 7.04 (1H, d, J = 2. 4 Hz), 7.06 (1H, d, J = 1.8 Hz), 7.10 (1H, 

.0. S. •CI 

NHBoc 
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d, J = 7. 9 Hz). 

ESI MS (+) : 496 [M+H] +. 

<##0]2 8 > 

(S) - 2 - t - ? 5 / — 4 — [ 4 — 

V-2-t KP^V^x -;U^7h) -2-?PP7i-Jl/]-2->fjl/^ 

>- 1 -7h-;u 

.J. Song et.al., Proc Natl Acad Sci USA. 101 (16), 5776(2004).) [zfEii 

) <t##0]5<ZMfc£!fel(2OO mg)<t£##0]2O<tl^[zJ5j££l±gtt&(132 

mg) ZfaQfolfctob LX%tza 

'H NMR (CDC 13, 400 MHz): <5 1.23 (3H, s), 1.43 (9H, s), 1.78 (1H, ddd 

, J = 13.4, 12.2, 4.9 Hz), 2.01 (1H, ddd, J = 13.4, 12.2, 4.9 Hz), 2. 

59-2.78 (2H, m), 3.62-3.74 (2H, m), 4.04 (1H, br s), 4.65 (1H, s), 5. 

01 (2H, s), 6.04 (1H, s), 6.90 (1H, dd, J = 7.9, 1.8 Hz), 7.00 (1H, d 

d, J = 7. 9, 2.4 Hz), 7.04 (1H, dd, J = 7. 9, 2.4 Hz), 7.06 (1H, d, J = 

2.4 Hz), 7.10 (1H, d, J = 7. 9 Hz), 7.11 (1H, d, J = 2. 4 Hz), 7.30-7. 

45 (5H, m). 

ESI MS (+) : 544 [M+H] +. 

[0246] [<ffc88] 

NHBoc 

[0247] 5-H>i/;U7h^v-2-t KP^v^>if>^7h-;U (142 mg, (Z 

<##$|J 2 9 > 

(S) -2-t -^h^V^;UTtt,-;U75/-4-[2-^PP-4- (5-
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0 • •- 2 -y -;u^7r) 7i-iH-2-yfjb^>- 1 -7h 

-;u 

[0248] [<ffc89] 

NHBoc 

[0249] ##0l] 5 (200 mg) ts WO 0501 8 5 2 9^/^7U>v h(7)H 

Jf50>]1 (1) (5-^PP-2-> 1 

07 mg) o Lxmtz0 

'H NMR (CDC 13, 400 MHz): d 1.26 (3H, s), 1.45 (9H, s), 1.83 (1H, ddd 

, J = 13.4, 11.6, 5.5 Hz), 2.08 (1H, ddd, J = 13.4, 11.6, 5.5 Hz), 2. 

71 (1H, td, J = 12.8, 4.9 Hz), 2.78 (1H, td, J = 12.8, 4.9 Hz), 3.68 

(1H, dd, J = 11.6, 5.5 Hz), 3.72 (1H, dd, J = 11.6, 7.3 Hz), 3.86 (3H 

, s), 4.10 (1H, br s), 4.69 (1H, s), 6.04 (1H, s), 6.81 (1H, d, J = 9 

.2 Hz), 6.97 (1H, d, J = 2.4 Hz), 7.15-7.24 (3H, m), 7.36 (1H, d, J = 

1.2 Hz). 

ESI MS (+) : 486 [M+H] +. 

<##$'] 3 0> 

(S) -2-t -4-[4- (2-t-^hJpv 

5-;u^7h) - 2• • ?I- ;u]- 2 -

>- 1 -7|-—;u 

[0250] 
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Hfc90] 

NHBoc 

[0251] 7|OftLfcjb<b##0i]2 (228 mg) Oik'ffc> 

fU> (5 mL) (1 mol/L, 1.4 

mL) TH 1 (DJ£J£;$<!: Ltza Mal£f& 1 <&&*&$£, flOftLfctfb 1 0# 

relit# Ltz0 m 1 (7)j^^[z^p^ii7K^^- h u ifiix 

7KN tS?P^7K(T)Jii[3^;f^, &S7Kfttii:>- ^ >j 

&&Ltz0 mXffiMi-b,Jr5A$mmiz<};i>J&£Ltz&s :,m&Ml±%£L 
s M^7-t!h-h 'JJU (5 mL) / >^y-;u (0.2 mL) L 

\ h'Jx^;U7 5> (197 JLIL) j3<kW-tert-7 biFisistiJIs'F*— b ( 

307 mg) &Jjnz_Tm2(DJxlfc;fc£ Ltz0 MaMW 2 0)Jxlfc$&s ^V2^m 
nLtz&s -mmLtz0 torn, m2 0)SRjtmz7^ma, wifib-e 

tzo LT\ v 

PT = 2 : 1) 

l^tilL, i^i (188 mg) LTtifro 

'H NMR (CDC 13, 400 MHz): <5 1.25 (3H, s), 1.44 (9H, s), 1.53 (9H, s), 

1.82 (1H, ddd, J = 13.4, 12.2, 4.9 Hz), 2.07 (1H, ddd, J = 13.4, 12.2 

, 4.9 Hz), 2.70 (1H, td, J = 12.8, 4.9 Hz), 2.77 (1H, td, J = 12.8, 4 

.9 Hz), 3.67 (1H, dd, J = 11.6, 5.5 Hz), 3.72 (1H, dd, J = 11.6, 7.3 

Hz), 4.11 (1H, br s), 4.69 (1H, s), 7.11 (1H, d, J = 8.6 Hz), 7.14 (1 

H, d, J = 2.4 Hz), 7.21 (2H, d, J = 1.2 Hz), 7.23 (1H, dd, J = 8. 6, 2 

.4 Hz), 7.39 (1H, d, J = 1.2 Hz). 

CI MS (+) : 572 [M+H] +. 
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<##$J 3 1 > 

(S) - 2 - t - ? 5 y — 4 — [ 4 — (2-t-^hJFv 

^yUT^-yUTh^v-5 - h'J ^;U7hn> ̂ ;u^x-;u^7h) -2-^PP? 

1 -7|-—;u 

[0253] ##$J 1 9 (D-fbn-#) (127 mg) <t##$ij 5 (7Mb n"#!] (200 mg) t 2 0 

<t|H]*i[;:j£j££-t±v?i^(7)^ f(Dv7i-ii/ 

Kto£##$J 3 0 <t|H]4i[ZJ^J^^-t±gm(160 mg)£itfe;fitK#!]<!: 
LTtifro 

1H NMR (CDC 13, 400 MHz): d 1.25 (3H, s), 1.44 (9H, s), 1.54 (9H, s), 

1.83 (1H, ddd, J = 14,1, 12.2, 5.5 Hz), 2.07 (1H, ddd, J = 14.1, 12.2 

, 5.5 Hz), 2.65-2.82 (2H, m), 3.67 (1H, dd, J = 11.6, 5.5 Hz), 3.72 ( 

1H, dd, J = 11.6, 7.3 Hz), 4.06 (1H, br s), 4.68 (1H, s), 7.20 (2H, d 

, J = 1.8 Hz), 7.31 (1H, d, J = 7. 9 Hz), 7.40 (1H, d, J = 1.8 Hz), 7. 

46 (1H, d, J = 1.8 Hz), 7.54 (1H, dd, J = 7. 9, 1.8 Hz). 

ESI MS (+) : 606 [M+H] +. 

<##$J3 2 > 

(R) - 2-T 'J Jl- 2 - t - ̂ h^V^;UTtt,-;U75/-4-[2-^PP 

-4- (2-> hJpv-5- h 'J ^;U7hP> -;u^7h) ?i-;H y 

£ >- 1 —7|-—;u 

[0252] Dfb91] 

NHBoc 

[0254] 
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utm 

H 
NHBoc 

[0255] ##$J1 9(7)^^(750 mg) <t##0l] 6 <Dit£® (1. 26 g) t £##$J 2 0 

<t|H]4i[3^^-t±g^^(1.60 g)££tfe}fi^<!: LTtifro 
1H NMR (CDC 13, 400 MHz): d 1.47 (9H, s), 1.92 (1H, dd, J = 6. 1, 1.8 H 

z), 1.95 (1H, dd, J = 6. 1, 1,8 Hz), 2.37 (1H, dd, J = 14.1, 7.9 Hz), 

2.48 (1H, dd, J = 14. 1, 6.7 Hz), 2.73-2.82 (2H, m), 3.71-3.84 (2H, m) 

, 3.95 (3H, s), 4.12 (1H, br s) 4.76 (1H, s), 5.22 (1H, d, J = 2.4 Hz 

), 5.25 (1H, s), 5.86-5.96 (1H, m), 6.98 (1H, d, J = 8. 6 Hz), 7.19 (1 

H, dd, J = 7. 9, 1.8 Hz), 7.24 (1H, d, J = 7. 9 Hz), 7.35 (1H, d, J = 1 

.8 Hz), 7.36 (1H, t, J = 1.8 Hz), 7.53 (1H, dd, J = 8. 6, 1.8 Hz). 

ESI MS (+) : 546 [M+H] +. 

<##$J3 3 > 

(R) - 2 -7 'J )l~ 2 - t - ̂ h^V^;U7tt,-;U75/-4-[2-^PP 

-4- (2-1 KPJPV-5- h 'J ^;U7hP>-;u^7h) ?i~;u] 

y 0 >— 1 -7|-—;u 

[0256] [<ffc93] 

NHBoc 

[0257] 7K;<rrL&^b##$J3 2(7)^^ (1.55 g) (7)i^t> 
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(30 mL) (1 mol / L, 8.5 

mL) %ft\7LXW. 1 tf)J£j£;$<!: Ltza mm 1 <&&*&$£, 1 0# 

r$nnLtz0 m ^ h urax 
T;UTrtttiiU 7KN ^P^7K0Jii[3;5fe;f^, &S7Kfttii:>- ^ >j OAZmi^X 

&&Ltzo mXffiMi-b,Jr5A$mmiz<};i>J&£Ltz&s :,m&Ml±g£L 

, h- h 'JJU (30 mL) v-tert-~j h+vviiib 
(930 mg) &1]UilXn2(DJx.lfc:&t Ltza mm 2 (DJ£j£;$£N ^ 

ST*2B#rBiis#Lf=^, -mmLtz0 m20)^mz7K^ma, if 
&x^;ufttttiU TRN ^P^7K0Jli[3;5fe;f^^ &S7Kfttii^ h'J ^7A£ffl 

SLt, PT h^77-f- (^+f> : ifiix^;u = 2 

: 1) (940 mg) LXffiz0 

'H NMR (CDC 13, 400 MHz): <5 1.43 (9H, s), 1.82-1.88 (2H, m), 2.31 (1H, 

dd, J = 14. 1, 8.6 Hz), 2.43 (1H, dd, J = 14. 1, 6.7 Hz), 2.69 (2H, dt 

, J = 11.0, 6.7 Hz), 3.67-3.78 (2H, m), 4.07 (1H, br s) 4.71 (1H, s), 

5.18 (1H, dd, J = 6.1, 1.8 Hz), 5.21 (1H, s), 5.78-5.90 (1H, m), 6.7 

4 (1H, s), 6.91 (1H, dd, J = 7. 9, 2.4 Hz), 7.08 (1H, d, J = 2.4 Hz), 

7.15 (2H, t, J = 7. 9 Hz), 7.63 (1H, dd, J = 7. 9, 1.8 Hz), 7.80 (1H, d 

, J = 2. 4 Hz). 

ESI MS (+) : 532 [M+H] +. 

<##$|J 3 4 > 

(S) -2-t h + V^Mv-^7 5/ — 4 —[4— (2-t-^'h^v 

5- h'J ^;U7hP> ̂ ;u^x-;u^7h) -2-^PP7 

x~;u] - 2 -y°n >- 1 --fr—;u 

[0258] 
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Hfc94] 

NHBoc 

[0259] ##$j 3 3(7)^^(473 mg) 0jft&i^;K9 mL) 

• x^u>v7 5>$Sto(100 mg)£JjP*.TfFl 1 (7)j£j£;$<!: Lfco Mal^H 

1 7KHM&T, EST*20B#rB11S#Lf=o H 1 

M^T-trh-h'Jib (9 mL) [zj^U h 

| Jifjb7 5> (145 id L) fc£t/v-tert-^ h+vv^]J^V h (284 

mg) &1}n7LXm2(DJx.!fc:/fct Ltz0 H 2 (DJ£j£;$£N STf2B#P01}f# Lfc:& 

, -E&i&MLfco •€•<&&, ^2 0J5JS?ft[Z7K^P^, ift&x^UT-ttttiU 

7KN ^P^7K0Jii[3^;ftt, £l7Kfttii:>- h £t7K 

hi)mm&MSLT, 
i7A^P7h^77^- (^+f> : ifiix^;u = 2 : 1) 

U i^i (434 mg) &M&ftiftyitLX%t=.o 

1H NMR (CDC 13, 400 MHz): <5 0.96 (3H, t, J = 7. 3 Hz), 1.30-1.42 (2H, m 

), 1.44 (9H, s), 1.54 (9H, s), 1.54-1.60 (2H, m), 1.83 (1H, ddd, J = 

13.4, 12.2, 5.5 Hz), 1.94 (1H, ddd, J = 13.4, 12.2, 5.5 Hz), 2.62-2.7 

7 (2H, m), 3. 74 (2H, d, J = 6. 1 Hz), 4.10 (1H, br s) 4.62 (1H, s), 7.2 

0 (2H, s), 7.30 (1H, d, J = 8. 6 Hz), 7.39 (1H, s), 7.47 (1H, d, J = 1 

.8 Hz), 7.53 (1H, dd, J = 8. 6, 1.8 Hz). 

ESI MS (+) : 634 [M+H] +. 

<##013 5 > 

(S) —2— t — ^h^V^;U7tt,-;U75/-4-[2-^PP-4- (2-

> hJpv-5-;u^71-) ?I —)\A- 1 -v> 
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[0260] [<ffc95] 

NHBoc 

[0261 ] ##$J 2 0(97 mg) 0) tf >J v>(0. 5 mL) Lfctf b0l 
^b^(130 mg)tWJ>mh'J^^JU(46 uL)$tia*.TKl£fc£Ltz0 Mal£ 

ttiU 7K, &S7Kfttii:>- h iJOAZm^Xt&mLtz 

P7h^77^- (^+f> : = 1 : 1) 

TftMU i^i (84 mg) LTtifro 

'H NMR (CDC 13, 400 MHz): 5 1.35 (3H, s), 1.44 (9H, s), 1.76 (1H, ddd, 

J = 14. 1, 12.2, 6.1 Hz), 2.05-2.13 (1H, m), 2.25 (3H, s), 2.62-2.75 

(2H, m), 3.40 (3H, s), 3.78 (6H, d, J = 11.0 Hz), 4.02 (1H, dd, J = 9 

.8, 5.5 Hz), 4.22 (1H, dd, J = 9.8, 5.5 Hz), 4.62 (1H, s), 5.16 (2H, 

s), 7.02-7.07 (3H, m), 7.11 (2H, d, J = 1.8 Hz), 7.25 (1H, d, J = 1.8 

Hz). 

ESI MS (+) : 604 [M+H] +. 

<##$J3 6 > 

(S) —2— t — ^h^V^;U7tt,-;U75/-4-[2-^PP-4- (5-

x^;u- 2 -> h^v^i-;u^7I") -;u]- 1 -v> 

X7txij;U7|-^v- 2-/fjl/^> 

[0262] 
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i^OPO(OMe)2 
NHBoc 

[0263] ##$J2 1 <Dik£®(m mg)£##$J3 5 <bW^(114 mg 

) &&&&#.%! t LXi§tz0 

1H NMR (CDC 13, 400 MHz): <5 1.17 (3H, t, J = 7.3 Hz), 1.35 (3H, s), 1. 

44 (9H, s), 1.75 (1H, ddd, J = 13.4, 11.6, 5.5 Hz), 1.98-2.15 (1H, m) 

, 2.55 (2H, q, J = 7.3 Hz), 2.61-2.76 (2H, m), 3.39 (3H, s), 3.78 (6 

H, d, J = 11.0 Hz), 4.02 (1H, dd, J = 9.8, 5.5 Hz), 4.23 (1H, dd, J = 

9.8, 5.5 Hz), 4.62 (1H, s), 5.16 (2H, s), 7.05-7.13 (5H, m), 7.24 (1 

H, d, J = 1.2 Hz). 

ESI MS (+) : 618 [M+H] +. 

<##013 7 > 

(S) —2— t — ^h^V^;U7tt,-;U75/-4-[2-^PP-4- (2-

> hv — 5 — 77°P -;u^7h) ?i —)\A- 1 -V> h^V 

7tNX7txlJ;U7|-^V- 2-/fJl/^> 

[0264] [<fc97] 

[0265] ##$j 2 2(7)^^(100 mg) £##$] 3 5 t g to® (112 mg 

) LX%tz0 

1H NMR (CDC 13, 400 MHz): d 0.90 (3H, t, J = 7.3 Hz), 1.35 (3H, s), 1. 

44 (9H, s), 1.51-1.61 (2H, m), 1.75 (1H, ddd, J = 13.4, 11.6, 5.5 Hz) 

NHBoc 
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, 1.97-2.13 (1H, m), 2.48 (2H, t, J = 7.3 Hz), 2.61-2.76 (2H, m), 3. 

39 (3H, s), 3.78 (6H, d, J = 11.0 Hz), 4.02 (1H, dd, J = 9.8, 5.5 Hz) 

, 4.23 (1H, dd, J = 9.8, 5.5 Hz), 4.62 (1H, s), 5.16 (2H, s), 7.05-7. 

13 (5H, m), 7.24 (1H, d, J = 1.2 Hz). 

ESI MS (+) : 632 [M+H] +. 

<##013 8 > 

(S) —2— t — ^h^V^;U7tt,-;U75/-4-[2-^PP-4- (2-

> h^v-5--r V7°P -;u^7h) ?i-;u]- 1 h 

^V7txX7txlJ;U7h^V- 2-/fjl/^> 

[0267] ##0I] 2 3(7)^^(132 mg) 3 5 <b W^(86 mg) 

LX%tz0 

1H NMR (CDC 13, 400 MHz): d 1.19 (6H, t, J = 7.3 Hz), 1.35 (3H, s), 1. 

44 (9H, s), 1.75 (1H, ddd, J = 13.4, 12.2, 5.5 Hz), 2.00-2.15 (1H, m) 

, 2.61-2.76 (2H, m), 2.76-2.87 (1H. m), 3.39 (3H, s), 3.78 (6H, d, J 

= 11.0 Hz), 4.02 (1H, dd, J = 9. 8, 5.5 Hz), 4.23 (1H, dd, J = 9. 8, 5. 

5 Hz), 4.62 (1H, s), 5.16 (2H, s), 7.05-7.13 (5H, m), 7.23 (1H, d, J 

= 1.8 Hz). 

ESI MS (+) : 632 [M+H] +. 

<##$J3 9 > 

(S) -2-t -^h^V^;U7tt,-;U75/-4-[2-^PP-4- (5-

V^P?°P t°;u-2-> -;u^7|-) yni—ju]- 1 -v> 

[0266] [<ffc98] 

NHBoc 
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[0268] [<ffc99] 

'OPO(OMe)2 
NHBoc 

[0269] ##0i] 2 4(7)^^(122 mg) £##$] 3 5 <!: g(144 mg 

) &&&&#.%! t LXi§tz0 

1H NMR (CDC 13, 400 MHz): <5 0.58 (2H, dt, J = 6. 7, 4.9 Hz), 0.80-0.90 

(2H, m), 1.35 (3H, s), 1.44 (9H, s), 1.69-1.85 (2H, m), 1.96-2.14 (1H 

, m), 2.61-2.76 (2H, m), 3.38 (3H, s), 3.78 (6H, d, J = 11.0 Hz), 4.0 

2 (1H, dd, J = 9.8, 5.5 Hz), 4.22 (1H, dd, J = 9.8, 5.5 Hz), 4.62 (1H 

, s), 5.14 (2H, s), 6.96 (1H, dd, J = 8.6, 1.8 Hz), 7.00 (1H, d, J = 

1.8 Hz), 7.03-7.13 (3H, m), 7.23 (1H, d, J = 1.8 Hz). 

ESI MS (+) : 630 [M+H] +. 

<##$J 4 0 > 

(S) —2— t — ^h^V^;U7tt,-;U75/-4-[2-^PP-4- (2-

t KP^v-5-y ?I-;U]-1 

'j;U7h^v- 2-/fji/^> 

[0270] moo] 

"OPO{OMe)2 
NHBoc 

[0271] ##01] 2 5(7)^^(110 mg)£##0l]3 5 <!: |n]*§[zj£j££#g(89 mg) 

LXi§tz0 
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'H NMR (CDC 13, 400 MHz): <5 1.34 (3H, s), 1.43 (9H, s), 1.73 (1H, ddd, 

J = 13.4, 11.6, 5.5 Hz), 1.99-2.09 (1H, m), 2.64 (1H, td, J = 13.4, 

5.5 Hz), 2.68 (1H, td, J = 13.4, 5.5 Hz), 3.77 (3H, s), 3.77 (3H, d, 

J = 11.0 Hz), 3.78 (3H, d, J = 11.0 Hz), 4.00 (1H, dd, J = 9. 8, 4. 9 H 

z), 4.20 (1H, dd, J = 9.8, 4.9 Hz), 4.61 (1H, s), 6.05 (1H, s), 6.91 

(1H, dd, J = 7. 9, 1.8 Hz), 6.97 (1H, dd, J = 8. 6, 3.1 Hz), 7.01 (1H, 

d, J = 7. 9 Hz), 7.02 (1H, d, J = 3. 1 Hz), 7.06 (1H, d, J = 1.8 Hz), 7 

.08 (1H, d, J = 8. 6 Hz). 

ESI MS (+) : 576 [M+H] +. 

<##0IJ4 1 > 

(S) —2— t — ^h^V^;U7tt,-;U75/-4-[2-^PP-4- (5-

X hJpv- 2 - t KP^v^i-;u^71") 7i-jl/]- 1 

[0273] ##0iJ 2 6(7)^^(146 mg) 3 5 t g to® (108 mg 

) LX%tz0 

1H NMR (CDC 13, 400 MHz): d 1.34 (3H, s), 1.39 (3H, t, J = 7. 3 Hz). 1. 

43 (9H, s), 1.73 (1H, ddd, J = 14.1, 12.2, 5.5 Hz), 1.99-2.09 (1H, m) 

, 2.64 (1H, td, J = 13.4, 5.5 Hz), 2.68 (1H, td, J = 13.4, 5.5 Hz), 3 

.77 (3H, d, J = 11.0 Hz), 3.78 (3H, d, J = 11.0 Hz), 3.97 (2H, q, J = 

7.3 Hz), 4.00 (1H, dd, J = 9.8, 4.9 Hz), 4.20 (1H, dd, J = 9.8, 4.9 

Hz), 4.61 (1H, s), 6.04 (1H, s), 6.91 (1H, dd, J = 7.9, 1.8 Hz), 6.96 

(1H, dd, J = 8. 6, 2.4 Hz), 7.00 (1H, d, J = 8. 6 Hz), 7.02 (1H, d, J 

[0272] Dffc101] 

NHBoc 
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= 2.4 Hz), 7.05 (1H, d, J = 1.8 Hz), 7.08 (1H, d, J = 7. 9 Hz). 

ESI MS (+) : 590 [M+H] +. 

<##0i] 4 2 > 

(S) —2— t — ^h^V^;U7tt,-;U75/-4-[2-^PP-4- (2-

t KP^v-5--r V^PTK^VT'X-;u^7h) 7i-ib]-i-v> h^v 

7tNX7txlJ;U7|-^V- 2-/fJl/^> 

[0274] Dffc102] 

NHBoc 

[0275] ##01] 2 7(7)^^(129 mg) £##01] 3 5 t g to® (90 mg) 

LTtifro 
1H NMR (CDC 13, 400 MHz): <5 1.30 (6H, d, J = 6. 1 Hz), 1.34 (3H, s), 1. 

43 (9H, s), 1.73 (1H, ddd, J = 13.4, 11.0, 6.1 Hz), 1.98-2.10 (1H, m) 

, 2.59-2.75 (2H, m), 3.77 (3H, d, J = 11.0 Hz), 3.78 (3H, d, J = 11.0 

Hz), 4.00 (1H, dd, J = 9.8, 4.9 Hz), 4.20 (1H, dd, J = 9.8, 4.9 Hz), 

4.36-4.46 (1H, m), 4.60 (1H, s), 6.04 (1H, s), 6.90 (1H, dd, J = 7.9 

, 2.4 Hz), 6.95 (1H, dd, J = 9. 2, 2.4 Hz), 6.99 (1H, d, J = 9. 2 Hz), 

7.04 (1H, d, J = 2. 4 Hz), 7.06 (1H, d, J = 2. 4 Hz), 7.08 (1H, d, J = 

7. 9 Hz). 

ESI MS (+) : 604 [M+H] +. 

<##0'J 4 3 > 

(S) — 4 — [4 — (5-H>i/;U7h^v-2-t KP^V^x-;U^7h) -

2-^PP 7 - 2 - t 5 J - 1 h^V 
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[0276] Dffc103] 

(X 
NHBoc 

[0277] ##01] 2 8(7)^^(132 mg) £##0ij 3 5 <!: g (158 mg 

) LTtifro 
1H NMR (CDC 13, 400 MHz): <5 1.34 (3H, s), 1.43 (9H, s), 1.74 (1H, ddd, 

J = 13.4, 12.2, 5.5 Hz), 1.95-2.14 (1H, m), 2.59-2.73 (2H, m), 3.77 

(3H, d, J = 11.0 Hz), 3.78 (3H, d, J = 11.0 Hz), 4.00 (1H, dd, J = 9. 

8, 4.9 Hz), 4.21 (1H, dd, J = 9.8, 4.9 Hz), 4.61 (1H, s), 5.01 (2H, s 

), 6.06 (1H, s), 6.89 (1H, dd, J = 7. 9, 1.8 Hz), 7.00 (1H, d, J = 9.2 

Hz), 7.04 (2H, dd, J = 9.2, 1.8 Hz), 7.08 (1H, d, J = 7. 9 Hz), 7.10 

(1H, d, J = 2.4 Hz), 7.30-7.43 (5H, m). 

ESI MS (+) : 652 [M+H] +. 

<##0|J 4 4 > 

(S) -2-t — 4 —[4— (2-t-^'h^v 

5-0 • • -;u^7h) - 2-0 an? 1 -

h^v/tNX7txij;U7h^v-2 -y > 

[0278] Dffc104] 

[0279] ##01] 3 0<Dik£®(M mg) £##01] 3 5 t g ft® (105 mg) 

LXi§tz0 

NHBoc 
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'H NMR (CDC 13, 400 MHz): <5 1.36 (3H, s). 1.45 (9H, s), 1.53 (9H, s), 

1.78 (1H, ddd, J = 13.4, 11.6, 5.5 Hz), 2.05-2.17 (1H, m), 2.65-2.79 

(2H, m), 3.78 (3H, d, J = 11.0 Hz), 3.79 (3H, d, J = 11.0 Hz), 4.03 ( 

1H, dd, J = 9.8, 4.9 Hz), 4.24 (1H, dd, J = 9.8, 4.9 Hz), 4.64 (1H, s 

), 7.11 (1H, d, J = 8. 6 Hz), 7.14 (1H, d, J = 2.4 Hz), 7.16-7.21 (2H, 

m), 7.23 (1H, dd, J = 8. 6, 2.4 Hz), 7.39 (1H, d, J = 2. 4 Hz). 

ESI MS (+) : 680 [M+H] +. 

<##$J4 5 > 

(S) —2— t —^ -4-[4- (2-t-^'h^v 

5- h 'J yjlsj-nj' -;u^7h) -2-^PP? 

X-;u]- 1 h^v/tNX7txij;U7h^v- 2-/fjl/^> 

[0281] ##0iJ3 1 (7Mt1=r^(90 mg)£##0l]3 5 <b W^(80 mg) 

LTtifro 

'H NMR (CDC 13, 400 MHz): <5 1.36 (3H, s). 1.44 (9H, s), 1.54 (9H, s), 

1.78 (1H, ddd, J = 13.4, 12.2, 5.5 Hz), 2.06-2.18 (1H, m), 2.65-2.80 

(2H, m), 3.78 (3H, d, J = 11.0 Hz), 3.79 (3H, d, J = 11.0 Hz), 4.03 ( 

1H, dd, J = 9.8, 4.9 Hz), 4.23 (1H, dd, J = 9.8, 4.9 Hz), 4.63 (1H, s 

), 7.19 (2H, d, J = 1.2 Hz), 7.30 (1H, d, J = 8. 6 Hz), 7.39 (1H, d, J 

= 1.2 Hz), 7.46 (1H, d, J = 1.8 Hz), 7.53 (1H, dd, J = 8. 6, 1.8 Hz). 

ESI MS (+) : 714 [M+H] +. 

[0280] Dffc105] 

NHBoc 
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<##$J4 6 > 

(R) - 2 -7 'J )l~ 2 - t - ̂ h^V^;U7tt,-;U75/-4-[2-^PP 

-4- (2-1 KPJPV-5- h 'J ^;U7hP>-;u^7h) ?i-;u] 

-1-v^ h^v/tNX7txij;U7h^v^^ > 

[0283] ##0iJ 3 3(7)^^(473 mg) £##0>J 3 5 <b ^[ZJ5JS^#g W^(350 mg 

) LTtifro 

'H NMR (CDC 13, 400 MHz): d 1.43 (9H, s), 1.75-1.78 (1H, m), 1.90-2.03 

(1H, m), 2.41-2.55 (2H, m), 2.64-2.75 (2H, m), 3.78 (6H, d, J = 11.0 

Hz), 4.08 (1H, dd, J = 9.8, 4.9 Hz), 4.19 (1H, dd, J = 9.8, 4.9 Hz), 

4.58 (1H, s), 5.18 (1H, s), 5.21 (1H, d, J = 6. 1 Hz), 5.73-5.87 (1H, 

m), 6.80 (1H, s), 6.90 (1H, dd, J = 7. 9, 1.8 Hz), 7.09 (1H, d, J = 1 

.8 Hz), 7.12 (1H, d, J = 7. 9 Hz), 7. 15(1H, d, J = 8. 6 Hz), 7.63 (1H, 

dd, J = 8. 6, 1.8 Hz), 7.80 (1H, d, J = 1.8 Hz). 

ESI MS (+) : 640 [M+H] +. 

<##$J4 7 > 

(S) -2-t -4-[4- (2-t-^'h^v 

5- h'J ^;U7hP> -;u^7h) -2-^PP7 

x-;u]- 1 -v> h^v/tNX7txij;U7|-^v- 2 -y°n > 

[0282] Dffc106] 

NHBoc 

[0284] 
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Hfc107] 

•COPC^, 'CPO{OMe)2 

NHBoc 

[0285] ##0iJ 3 4(7)^^(209 mg) 3 5 <b W^(222 mg 

) LTtifro 
1H NMR (CDC 13, 400 MHz): <5 0.96 (3H, t, J = 7. 3 Hz), 1.31-1.42 (3H, m 

). 1.44 (9H, s), 1.54 (9H, s), 1.59-1.72 (1H, m), 1.75-1.85 (1H, m), 

1.95-2.11 (1H, m), 2.66-2.74 (2H, m), 3.78 (3H, d, J = 11.0 Hz), 3.79 

(3H, d, J = 11.0 Hz), 4.11 (1H, dd, J = 9.8, 4.9 Hz), 4.25 (1H, dd, 

J = 9.8, 4.9 Hz), 4.51 (1H, s), 7.19 (2H, d, J = 1.8 Hz), 7.30 (1H, d 

, J = 7. 9 Hz), 7.39 (1H, s), 7.46 (1H, d, J = 1.8 Hz), 7.53 (1H, dd, 

J = 7. 9, 1.8 Hz). 

ESI MS (+) : 742 [M+H] +. 

UMI 1 
[0286] (S) -2-75/ —4 —[2—^PP —4— (2 —t KP+y —5—^fjl/ 

7i -;u^7h) 7i-;i/]-2-^f;i/^f;i/|j ixjjb 

[0287] Dffc108] 

[0288] ##$J3 5(7)^^ (84 mg) (DT-tr h-h >J ;U (1.4 mL) 

7lOftLfcjb<ba— K h IJ^^;UV^>(97 //L)£jaTLTJ5JS?ft 

t Ltzo L&7^b 30^1*1# Lfco J£J£;$[::7K(10 mL)£ 
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JJP7U ^blC7K^L^b30^rB11S#L^ ffiftLtzm&Z^Ltzo % 

btifd&SH^Tk, ifiix^;UTr+^[3;5fe;f LffcJSMt, gW^(42 mg)£6fef» 

^<t LTtifro 

: [ a]D24 -8. 32 (c 0.50, MeOH). 

'H NMR (DMS0-d6-dTFA, 400 MHz) \ 8 1.27 (3H, s), 1.69-1.85 (2H, m), 2. 

17 (3H, s), 2.66 (2H, t, J = 8. 6 Hz), 3.85 (1H, dd, J = 11.0, 4.9 Hz) 

, 3.92 (1H, dd, J = 11.0, 4.9 Hz), 6.86 (1H, d, J = 8. 6 Hz), 7.01-7.1 

0 (4H, m), 7.25 (1H, d, J = 8. 6 Hz). 

HRESIMS (+) : 432.07951 (C18H24CIN05PS <t LTftWfit 432.08013). 

jtmMSr • H/lfit C 47.06%, H 5.35%, N 2.95%, C18H23CIN05PS. 1.5 H20 <!r 

LTl+gfit C 47.11%, H 5.71%, N 3.05%. 

mmm 2 
[0289] (S) -2-75/ —4 —[2—^PP —4— (5-lf;i/-2-t KP^V 

7 31 -;u^7h) 7i-;i/]-2-^f;i/^f;i/|j ixjjb 

[0290] Dffc109] 

[0291] ##0iJ 3 6(7)^^(114 mg)£H«ij1 <b ^[cJ5JS^#g W^(65 mg) $ 

LXmtz0 

: [a]D25 -9. 94 (c 0.50, MeOH). 
1H NMR (DMS0-d6-dTFA, 400 MHz) \ 8 1.09 (3H, t, J = 7. 3 Hz), 1.27 (3H, 

s), 1.67-1.86 (2H, m), 2.47 (2H, q, J = 7.3 Hz), 2.66 (2H, t, J = 8. 

6 Hz), 3.86 (1H, dd, J = 11.0, 4.9 Hz), 3.93 (1H, dd, J = 11.0, 4.9 H 

z), 6.88 (1H, d, J = 7. 9 Hz), 7.04 (2H, dd, J = 7. 9, 1.8 Hz), 7.07-7. 
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14 (2H, m), 7.25 (1H, d, J = 8. 6 Hz). 

HRESIMS (+) : 446.09569 (C19H26CIN05PS LTltWffi 446.09578). 

jtmMSr • H/lfil C 48. 89%, H 5. 66%, N 2. 75%, C19H25CIN05PS. H20<t LT 

If It fit C 49.19%, H 5.87%, N 3.02%. 

HMJ 3 
[0292] (S) -2-75/ —4 —[2—^PP —4— ( 2 - t K P V- 5 - ?°P t° 

-;u^7|-) 7i-;i/]-2-^f;i/^f;i/|j >ii^E/ ixjjb 

[0293] Dffc110] 

[0294] ##0iJ 3 7(7)^^(112 mg) £H«ij 1 <t g (60 mg) $ 

LXmtz0 

: [a]D25 -9. 86 (c 0.50, MeOH). 

1H NMR (DMS0-d6-dTFA, 400 MHz) \ 8 0.82 (3H, t, J = 7. 3 Hz), 1.27 (3H, 

s), 1.43-1.56 (2H, m), 1.68-1.85 (2H, m), 2.42 (2H, t, J = 7.3 Hz), 

2.65 (1H, d, J = 7. 9 Hz), 2.67 (1H, d, J = 7. 9 Hz), 3.86 (1H, dd, J = 

11.0, 4.9 Hz), 3.92 (1H, dd, J = 11.0, 4.9 Hz), 6.88 (1H, d, J = 7. 9 

Hz), 7.00-7.11 (4H, m), 7.24 (1H, d, J = 8. 6 Hz). 

HRESIMS (+) : 460.11106 (C20H28CIN05PS LT It Will 460. 11143). 

HMJ 4 
[0295] (S) —2—75/ —4 —[2—^PP —4— ( 2 - t KP Jp is- 5 ->f 7 

p -;u^7h) 7i-;i/]-2-^f;i/^f;i/|j >ii^/ ixjjb 

[0296] 
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Hfc111] 

NH. 
'OPO(OH)2 

[0297] ##0iJ 3 8(7Mt1=r^(86 mg) £H«iJ 1 <bW^(40 mg) $ 

LTtifro 

JSftJt : [a]D25-8. 12 (c 0.50, MeOH). 
1H NMR (DMS0-d6-dTFA, 400 MHz) \ 8 1.12 (6H, d, J = 6. 7 Hz), 1.27 (3H, 

s), 1.67-1.87 (2H, m), 2.66 (2H, t, J = 8.6 Hz), 2.74-2.81 (1H, m), 

3.86 (1H, dd, J = 11.0, 4.9 Hz), 3.93 (1H, dd, J = 11.0, 4.9 Hz), 6.8 

9 (1H, d, J = 7. 9 Hz), 7.03 (1H, dd, J = 7. 9, 1.8 Hz), 7.05 (1H, s), 

7. 11-7. 17(2H, m), 7.25 (1H, d, J = 7. 9 Hz). 

HRESIMS (+) : 460.11124 (C20H28CIN05PSLTI+Wfit 460. 11143). 

• HM C 50.13%, H 5. 88%, N 2. 72%, C20H27CIN05PS. H20<!r LT 

If It fit C 50.26%, H 6.12%, N 2.93%. 

UMI 5 
[0298] (S) -2-75/ —4 —[2—^PP —4— ( 5 - • ~P°U t°)U~ 2 - t 

-;u^7n 7 x ~ ;u] — 2 — / <J >M=ES ixjjb 
[0299] Dffc112] 

[0300] ##0iJ 3 9(7)^^(144 mg) £H«iJ 1 t g ft® (99 mg) £ 

LXmtz0 
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: [a]D25-8. 15 (c 0.50, MeOH). 
1H NMR (DMS0-d6-dTFA, 400 MHz) \ 8 0.52 (2H, dt, J = 6. 1, 4.3 Hz), 0.8 

0-0.86 (2H, m), 1.28 (3H, s), 1.67-1.86 (3H, m), 2.66 (2H, t, J = 8.6 

Hz), 3.86 (1H, dd, J = 11.0, 4.9 Hz), 3.93 (1H, dd, J = 11.0, 4.9 Hz 

), 6.85 (1H, d, J = 8. 6 Hz), 6.96 (1H, dd, J = 8. 6, 2.4 Hz), 7.01 (1H 

, d, J = 2.4 Hz), 7.04 (1H, dd, J = 7. 9, 1.8 Hz), 7.05 (1H, s), 7.11-

7. 17(2H, m), 7.25 (1H, d, J = 7. 9 Hz). 

HRESIMS (+) : 458.09631 (C20H26CIN05PSt LTitgfit 458. 09578). 

mmm 6 
[0301] (S) -2-75/ —4 —[2—^PP —4— ( 2 - t KP Jp V-5 - / h^F* 

i/7i-;i/ft) 7i-;i/]-2-yf;i/^f;i/'j ixjjb 

[0302] Dffc113] 

[0303] ##01] 4 0<Dik£®M mg) 1 t g ft® (50 mg) £ 

LXmtz0 

: [a]D25-8. 31 (c 0. 50, MeOH). 

'H NMR (DMS0-d6-dTFA, 400 MHz) \ 8 1.23 (3H, s), 1.64-1.84 (2H, m), 2. 

66 (2H, t, J = 7. 9 Hz), 3.63 (3H, s), 3.76 (2H, d, J = 11.0 Hz), 6.73 

(1H, d, J = 3. 1 Hz), 6.83 (1H, dd, J = 8. 6, 3.1 Hz), 6.87 (1H, d, J 

= 8.6 Hz), 7.08 (1H, dd, J = 7. 9, 1.8 Hz), 7.12 (1H, d, J = 1.8 Hz), 

7.28 (1H, d, J = 7. 9 Hz). 

HRESIMS (+) : 448.07498 (C18H24CIN06PSLTftWfit 448. 07505). 

• H/lfit C 45.69%, H 5.08%, N 2.96%, C18H23CIN06PS. 1.2 H20 <!r 
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LTltlHit C 46.06%, H 5.45%, N 2.98%. 

UMI 7 
[0304] (S) -2-75/ —4 —[2—^PP —4— (5-X h + V-2 -t KP + 

7i-;i/]-2-yf;i/^f;i/'j >ii^/ ixjjb 

[0305] Dfk114] 

[0306] ##0iJ4 1 (7Mt1=r^(108 mg)£H«ij1 <tg(72 mg) $ 

LXmtz0 

: [a]D25 -8. 50 (c 0.50, MeOH). 

1H NMR (DMS0-d6-dTFA, 400 MHz) \ 8 1.23 (3H, t, J = 6. 7 Hz), 1.28 (3H, 

s), 1.70-1.88 (2H, m), 2.68 (2H, t, J = 7. 9 Hz), 3.87 (2H, q, J = 6. 

7 Hz), 3.88 (1H, dd, J = 11.0, 4.9 Hz), 3.93 (1H, dd, J = 11.0, 4.9 H 

z), 6.71 (1H, d, J = 2.4 Hz), 6.83 (1H, dd, J = 9.2, 2.4 Hz), 6.86 (1 

H, d, J = 9.2 Hz), 7.11 (1H, dd, J = 7. 9, 1.8 Hz), 7.13 (1H, d, J = 1 

.8 Hz), 7.28 (1H, d, J = 7. 9 Hz). 

HRESIMS (+) : 462.09023 (C19H26CIN06PS LT It Will 462.09070). 

• H/lfit C 47. 55%, H 5. 32%, N 2. 55%, C19H25CIN06PS. H20<!r LT 

ItJtlit C 47. 55%, H 5. 67%, N 2. 92%. 

HMJ 8 
[0307] (S) —2—75/ —4 —[2—^PP —4— ( 2 - t KP Jp is- 5 ->f 7 

nt^isyji -;u^7h) ?i -;u]- 2 >M=ES ixjjb 
[0308] 
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Hfc115] 

•OPO{OH)2 

[0309] ##0ij4 2(D\t^®W mg) £H«iJ 1 <bW^(41 mg) £ 

LTtifro 

: [a]D25-8. 51 (c 0. 50, MeOH). 

1H NMR (DMS0-d6-dTFA, 400 MHz) \ 8 1.16 (6H, d, J = 6. 1 Hz), 1.28 (3H, 

s), 1.71-1.86 (2H, m), 2.68 (2H, t, J = 8. 6 Hz), 3.88 (1H, dd, J = 1 

1.0, 4.9 Hz), 3.93 (1H, dd, J = 11.0, 4.9 Hz), 4.31-4.40 (1H, m), 6.6 

9 (1H, d, J = 3. 1 Hz), 6.81 (1H, dd, J = 8. 6, 3.1 Hz), 6.85 (1H, d, J 

= 8.6 Hz), 7.12 (1H, dd, J = 7. 9, 1.8 Hz), 7.14 (1H, d, J = 1.8 Hz), 

7.28 (1H, d, J = 7. 9 Hz). 

HRESIMS (+) : 476.10592 (C20H28CIN06PSLTI+Wffi 476. 10635). 

• HM C 49.21%, H 5. 61%, N 2. 72%, C20H27CIN06PS. 0. 7H20 L 

Tl+IHit C 49.17%, H 5.86%, N 2.87%. 

|-) -2-0 • - ;u]- 2 - ixjjb 

[0311] Dffc116] 

HMJ 9 

[0312] ##01] 4 3(7Mt1=r^(59 mg) 1 t g to® (26 mg) £ 
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LXmtz0 

tiiitttm : [a]D25 -9. 77 (c 0.50, MeOH). 

'H NMR (DMS0-d6-dTFA, 400 MHz) \ 8 1.27 (3H, s), 1.68-1.86 (2H, m), 2. 

67 (2H, t, J = 8. 6 Hz), 3.86 (1H, dd, J = 11.0, 4.9 Hz), 3.92 (1H, dd 

, J = 11.0, 4.9 Hz), 4.95 (2H, s), 6.78 (1H, d, J = 3. 1 Hz), 6.85 (1H 

, dd, J = 9.2, 3.1 Hz), 6.85 (1H, d, J = 9.2 Hz), 7.08 (1H, dd, J = 7 

.9, 1.8 Hz), 7.12 (1H, d, J = 1.8 Hz), 7.28-7.31 (6H, m). 

HRESIMS (+) : 524.10694 (C24H28CIN06PSLTI+Wffi 524. 10635). 

jtmMSr • H/lfit C 52. 62%, H 5.05%, N 2.50%, C24H27CIN06PS. 1.2H20<tL 

Tit Will C 52. 83%, H 5. 43%, N 2. 57%. 

mmm 10 
[0313] (S) -2-75/ —4 —[2—^PP —4— (5-£PP-2-t KP^rV 

7JI -;u^7h) 7i-;i/]-2-^f;i/^f;i/|j ixjjb 

[0314] Dffc117] 

[0315] ##0iJ 4 4(7)^^(105 mg) £H«iJ 1 t g (56 mg) £ 

: [a]D25 -8. 28 (c 0.50, MeOH). 

'H NMR (DMS0-d6-dTFA, 400 MHz) \ 8 1.29 (3H, s), 1.70-1.90 (2H, m), 2. 

70 (2H, t, J = 8. 6 Hz), 3.87 (1H, dd, J = 11.0, 4.9 Hz), 3.94 (1H, dd 

, J = 11.0, 4.9 Hz), 6.94 (1H, d, J = 8. 6 Hz), 7.08 (1H, d, J = 2. 4 H 

z), 7.19 (1H, dt, J = 7. 9, 1.8 Hz), 7.23 (1H, dt, J = 8. 6, 2.4 Hz), 7 

.26 (1H, t, J = 8. 6 Hz), 7.33 (1H, d, J = 7. 9 Hz). 
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HRESIMS (+) : 452.02541 (C17H21C12N05PS<!r LTl+gfit 452. 02551). 

jtmMSr • H/lfit C 43.98%, H 4.46%, N 3.15%, C17H20CI2N05PS. 0.5 H20 <!r 

L Tit JUS C 44.26%, H 4.59%, N 3.04%. 

UMI 11 
[0316] (S) -2-75/ —4 —[2—^PP —4— ( 2 — t KP + y-5- HJ 7 

-;u^7h) 71 -;u]- 2 >M=ES ixj 

;u 
[0317] Dffc118] 

F3 

[0318] ##0iJ 4 50)lt£®(71 mg)£H«ij1 <t g to® (30 mg) $ 

LTtifro 

: [a]D24-7. 12 (c 0.50, MeOH). 

'H NMR (DMS0-d6-dTFA, 400 MHz) \ 8 1.28 (3H, s), 1.71-1.88 (2H, m), 2. 

70 (2H, t, J = 8. 6 Hz), 3.87 (1H, dd, J = 11.0, 4.9 Hz), 3.94 (1H, dd 

, J = 11.0, 4.9 Hz), 7.09 (1H, d, J = 8. 6 Hz), 7.18 (1H, dd, J = 8. 6, 

1.8 Hz), 7.27 (1H, d, J = 1.8 Hz), 7.33 (1H, d, J = 8. 6 Hz), 7.39 (1 

H, d, J = 1.8 Hz), 7.55 (1H, d, J = 8. 6 Hz). 

HRESIMS (+) : 486.05108 (C18H21CIF3N05PS<?r LTl+gfit 486. 05187). 

• H/lfit C 42.61%, H 4. 00%, N 2. 76%, C18H20CIF3N05PS. H20<t L 

Tl+gfit C 42.91%, H 4.40%, N 2.78%. 

'OPO(OH)2 

HMJ 12 
[0319] (R) —2—7'J;U—2—75/ —4 —[2—^PP —4— (2-tKP^V 
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— 5 — h'J -;u^7h) ?i -;u] 7'TJI^'J >M=ES ixj 

[0321] ##0iJ 4 6(7)^^(156 mg) £H«iJ 1 t g (89 mg) £ 

LTtifro 

JSftJt : [a]D25 _7. 41 (c 0.50, MeOH). 

1H NMR (DMS0-d6-dTFA, 400 MHz) : 8 1.65-1.73 (2H, m), 2.39 (2H, d, J = 

7.3 Hz), 2,66-2.74 (2H, m), 3.42-3.53 (2H, m), 5.19 (1H, dd, J = 10. 

4, 1.8 Hz), 5.24 (1H, dd, J = 17.1, 1.8 Hz), 5.55 (1H, s), 5.75-5.88 

(1H, m), 7.10 (1H, d, J = 8. 6 Hz), 7.18 (1H, dd, J = 8. 6, 1.8 Hz), 7. 

25 (1H, d, J = 1.8 Hz), 7.31 (1H, d, J = 8. 6 Hz), 7.36 (1H, d, J = 1. 

8 Hz), 7.55 (1H, d, J = 8. 6 Hz), 7.94 (3H, br s). 

HRESIMS (+) : 512.06693 (C20H23CIF3N05PS<?r LTl+IHit 512. 06752). 

jtm'M)f : HM C 45. 80%, H 4. 08%, N 2. 61%, C20H22CIF3N05PS. 0. 5H20<!r 

LTl+IHi! C 46.12%, H 4.45%, N 2.69%. 

mmm 13 
[0322] (S) -2-75/ —4 —[2—^PP —4— ( 2 - t KP + y-5- h'J? 

-;u^7h) y ni-ju]- 2 -y°n >M=ES IX 

;u 
[0320] Dffc119] 

[0323] 
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[itm] 

iPO(OH^ 

[0324] ##0iJ4 7(7)^^(122 mg) £H«iJ 1 <bW^(50 mg) £ 

LTtifro 

JSftJt : [a]D25 -7. 67 (c 0.50, MeOH). 

1H NMR (DMS0-d6-dTFA, 400 MHz) : 8 0.90 (3H, t, J = 7. 3 Hz), 1.26-1.40 

(2H, m), 1.54-1.66 (2H, m), 1.70-1.82 (2H, m), 2,61-2.75 (2H, m), 3. 

86-3.97 (2H, m), 7.10 (1H, d, J = 7. 9 Hz), 7.19 (1H, dd, J = 7. 9, 1.8 

Hz), 7.27 (1H, d, J = 1.8 Hz), 7.34 (1H, d, J = 7. 9 Hz), 7.40 (1H, d 

, J = 1.8 Hz), 7.56 (1H, d, J = 8. 6 Hz). 

HRESIMS (+) : 514.08255 (C20H25CIF3N05PSLTI+Wffi 514.08317). 

<##$] 4 8 > 

2—^PP —4— (2-y h^v^x-;u^7h) K 

[0325] Dffc121] 

[0326] 2-/ ;K2. 80 g) t 2-0 P P - 4-yjlj-nKy 

X7il/ft K(3. 17 g) £WO 0 3 0 2 9 2 0 5^/<>7Lsy h(7)##0ij 1 t 

lMmi$f#fFTJ£j££#glft#!](5.50 gLX%tz0 

1H NMR (CDC 13, 400 MHz): 8 3.83 (3H, s), 6.98-7.08 (4H, m), 7.49 (1H, 

td, J = 7. 9, 1.2 Hz), 7.52 (1H, dd, J = 7. 9, 1.2 Hz), 7.74 (1H, d, J 

.s, .Ci 



WO 2011/004604 91 PCT/JP2010/004453 

= 7.9 Hz), 10.34 (1H, s). 

El MS (+) : 278 [M] +. 

<##0IJ 4 9 > 

[2-£PP-4- (2-^ 7x-;i/]7"bh7Jl/ft 

K 

[0328] ##0iJ4 8 0Mt^(5. 50 g) £WO 0 4 0 7 4 2 9 7f/<>7l/-v h£># 

#0IJ 3 2 6 t W%(5. 60 g) LT 

*#/=„ 

1H NMR (CDC 13, 400 MHz): <5 3.80 (2H, d, J = 1.8 Hz), 3.86 (3H, s), 6. 

92-6.99 (2H, m), 7.12 (2H, d, J = 1.8 Hz), 7.29 (2H, dd, J = 7. 9, 1.8 

Hz), 7.35 (1H, td, J = 7. 9, 1.8 Hz), 9.73 (1H, t, J = 1.8 Hz). 

El MS (+) : 292 [M] +. 

<##$J 5 0 > 

2 — £ P P — 1 — (2-a-KxfJl/) -4- (2-^ 

) 

[0329] [-fb 123] 

[0327] Dft122] 

[0330] ##0IJ4 9 (D\\Ln® (5. 60 g) £WO 04074297 h£># 
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#0] 3 2 7 g)&m&%ift®t LT 

mtz o 
1H NMR (CDC 13, 400 MHz): d 3.25 (2H, ddd, J = 8. 6, 6.7, 1.8 Hz), 3.34 

(2H, ddd, J = 8.6, 6.7, 1.8 Hz), 3.86 (3H, s), 6.90-6.96 (2H, m), 7. 

10 (1H, dd, J = 7. 9, 1.8 Hz), 7.14 (1H, d, J = 7. 9 Hz), 7.21-7.26 (2H 

, m), 7.32 (1H, td, J = 7. 9, 1.8 Hz). 

El MS (+) : 404 [M] +. 

<##0|J5 1 > 

( 2 S , 5 R) -2-[2-£PP-4- (2-/ h^V^x-;U^7|-) T7 i 

-;u]x^;u— 3, 6 - v/ h^F-v-2 -/5->f v7°P tf;u- 2, 5 

-vt KP t°^v> 

[0331] Dffc124] 

[0332] ##0iJ5O(7Mt1=r^(1. 23 g) £##0iJ 1 t g ft® (843 mg) £ 

LX%tz0 

1H NMR (CDC 13, 400 MHz): d 0.71 (3H, d, J = 6. 7 Hz), 1.09 (3H, d, J = 

6.7 Hz), 1.36 (3H, s), 1.80 (1H, ddd, J = 12.8, 11.6, 4.9 Hz), 2.11 

(1H, ddd, J = 12.8, 11.6, 4.9 Hz), 2.21-2.33 (1H, m), 2.38 (1H, ddd, 

J = 12.8, 11.6, 4.9 Hz), 2.46 (1H, ddd, J = 12.8, 11.6, 4.9 Hz), 3.68 

(3H, s), 3.69 (3H, s), 3.87 (3H, s), 3.99 (1H, d, J = 3.7 Hz), 6.85-

6.93 (2H, m), 7.07 (1H, d, J = 7. 9 Hz), 7.11 (1H, dd, J = 7. 9, 1.8 Hz 

), 7.12 (1H, dd, J = 7. 9, 1.8 Hz) , 7.21-7.26 (2H, m). 

ESI MS (+) : 475 [M+H] +. 
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<##0>]5 2 > 

(S) -4-[2-^PP-4- (2-;u^7n 

2- t h^v^;u^-;u75y 

[0334] ##0l] 5 1 (7Mt1=r^(542 mg) £##01] 3 t g ft® (457 mg) 

LXi§tz0 

'H NMR (CDC 13, 400 MHz): <5 1.45 (9H, s), 1.58 (3H, s), 2.11 (1H, ddd, 

J = 13.4, 11.6, 4.9 Hz), 2.38 (1H, br s), 2.52 (1H, td, J = 12.8, 4 

.9 Hz), 2.67 (1H, td, J = 12.8, 4.9 Hz), 3.74 (3H, s), 3.86 (3H, s), 

5.41 (1H, br s), 6.91 (2H, td, J = 7. 9, 1.8 Hz), 7.08 (1H, d, J = 7. 9 

Hz), 7.10 (1H, d, J = 1.8 Hz), 7.14 (1H, td, J = 7. 9, 1.8Hz), 7.28 ( 

2H, td, J = 7. 9, 1.8 Hz). 

ESI MS (+) : 480 [M+H] +. 

<##0'J 5 3 > 

(S) -2-t -^h^V^;U7tt,-;U75/-4-[2-^PP-4- (2-

> -;u^71") 7i-ib]-2-yfjb^>- 1 -7h—;u 

[0333] Dffc125] 

NHBoc 

[0335] 
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Dffc126] 

'OH 
NHBoc 

[0336] ##0lj 5 2 <DitG® (542 mg) £##0] 5 t g ft® (457 mg) 

LX%tz0 

<H NMR (CDC 13, 400 MHz): <5 1.25 (3H, s), 1.44 (9H, s), 1.81 (1H, ddd, 

J = 13.4, 12.2, 4.9 Hz), 2.06 (1H, ddd, J = 13.4, 12.2, 4.9 Hz), 2.6 

8 (1H, td, J = 12.8, 4.9 Hz), 2.75 (1H, td, J = 12.8, 4.9 Hz), 3.63-3 

.75 (2H, m), 3.87 (3H, s), 4.09 (1H, br s), 4.68 (1H, s), 6.91 (2H, t 

d, J = 7.3, 1.2 Hz), 7.09-7.18 (3H, m), 7.28 (1H, dd, J = 7.3, 1.2 Hz 

),. 

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

<##0]5 4> 

(s) -2-t5 / — 4 —[4- (2-t-^'h^v 

-;u^7|-) -2-^PPyji—ju] - 1 

XTH'J M5r:s-2-/fJl/^> 

[0337] [lb127] 

NHBoc 

[0338] ##$J 5 3 (D<lt£® (457 mg) £##$] 3 0 t |s]*i[;:j£j££-t±0 - Y5r v 

^^7^-^^(363 mg)£!#fc0 ^(DO - h^v^;U^-;U^(199 
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mg)£##0ij3 mg )&m&%ift®t LT %tz0 

'H NMR (CDC 13, 400 MHz): <5 1.35 (3H, s), 1.44 (9H, s), 1.52 (9H, s), 

1.76 (1H, ddd, J = 13.4, 11.0, 5.5 Hz), 2.02-2.16 (1H, m), 2.61-2.77 

(2H, m), 3.78 (3H, d, J = 11.0 Hz), 3.79 (3H, d, J = 11.0 Hz), 4.02 ( 

1H, dd, J = 9.8, 5.5 Hz), 4.22 (1H, dd, J = 9.8, 5.5 Hz), 4.63 (1H, s 

), 7.09-7.17 (2H, m), 7.19 (2H, d, J = 7. 9 Hz), 7.27-7.35 (3H, m). 

ESI MS (+) : 646 [M+H] +. 

HMJ 14 
[0339] (S) -2-75/ —4 —[2—^PP —4— ( 2 - t K • V? i — 

) 71- JI/] - 2 -y f ;i/^f ji/'J >8=E/ ixf ;i/ 

[0340] Dffc128] 

[0341] ##01] 5 4(7)^^(199 mg) 1 t g ft® (80 mg) $ 

LXmtz0 

: [a]D27 -9.06 (c 0.50, MeOH). 

'H NMR (DMS0-d6-dTFA, 400 MHz) \ 8 1.26 (3H, s), 1.66-1.85 (2H, m), 2. 

65 (2H, t, J = 8. 6 Hz), 3.84 (1H, dd, J = 11.0, 5.5 Hz), 3.91 (1H, dd 

, J = 11.0, 5.5 Hz), 6.81 (1H, t, J = 7. 3 Hz), 6.94 (1H, d, J = 7. 3 H 

z), 7.06 (1H, d, J = 7.3 Hz, 7.07 (1H, s), 7.21 (2H, d, J = 7. 9 Hz), 

7.25 (1H, d, J = 7. 9 Hz). 

HRESIMS (+) : 418.06445 (C17H22CIN05PSLTl+gfit 

418.06448). 

jtmMSr • H/lfit C 47. 91%, H 4. 94%, N 3. 21%, C17H21CIN05PS. 0. 4H20 <!r L 
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Tit JUS C 48.04%, H 5.17%, N 3.30%. 

<##0>]5 5 > 

6 - t 7h^v- 1, 3 ;u- 2 

-T|-> 

[0343] 6 — t Kn^rV— 1 , 3;u-2-7h> (2. 00 g) (7) 

N, N — ^;UTtx;UA7 5 K(60 mL) 5 W—JU (972 mg) Rift 

T;Uv^>(2.15 g) £JJP*.TJ£J£;$<!: Ltza 

^ST*4B#rB11S#Lf=0 ifr&x^UfttttiU 7K, 

^P^7K0Jii[3;5fe;f^, WmMi-£t7Kfttii 

1- h 'J y ;^££;JHU±^£ Lv'J^i >f;U*i 7A>7 

P7h^77^- (^+f> : = 20 : 1) g 

Wife (3.00 g)&M&ftiftyitLX%t=.o 
1H NMR (CDC 13, 400 MHz): <5 0.20 (6H, s), 0.98 (9H, s), 6.77 (1H, dd, 

J = 8. 6, 2.4 Hz), 6.87 (1H, d, J = 2. 4 Hz), 7.14 (1H, d, J = 8. 6 Hz). 

CIMS (+) : 283 [M+H] +. 

[0342] Dffc129] 

<##0>]5 6 > 

5- t T;uvij;u7|-^v-2 -1 Kp^v^>if>^7|-—;u 

[0344] 



WO 2011/004604 97 PCT/JP2010/004453 

Hfc130] 

TB90,. ^SH 

*OH 

[0345] ##0l] 5 5(7)^^(3.00 g) £##01] 1 6 t g ift#] (2. 72 g 

) LTtifco 
1H NMR (CDC 13, 400 MHz): <5 0.16 (6H, s), 0.97 (9H, s), 3.06 (1H, s), 

5.73 (1H, s), 6.71 (1H, dd, J = 8. 6, 2.4 Hz), 6.81 (1H, d, J = 2.4 Hz 

), 6. 93 (1H, d, J = 8. 6 Hz). 

CIMS (+) : 257 [M+H] +. 

<##0'J 5 7 > 

(S) -2-t — 4 —[4— (5-t-^fJl/V 

>^;uv'j;u7h^v-2-1 KP^V^X-;u^7h) -2-^PP?I-;U] 

-2-/^)170 >- 1 -7h—;u 

[0346] Dffc131] 

NHBoc 

[0347] ##0i] 5 COita® (800 mg) <t##0i] 5 6 COita® (627 mg) t £##0iJ 2 0 

gift#] (633 mgLT%tz0 

1H NMR (CDC 13, 400 MHz): d 0.17 (6H, s), 0.97 (9H, s), 1.23 (3H, s), 

1.43 (9H, s), 1.77 (1H, ddd, J = 13.4, 12.2, 5.5 Hz), 2.00 (1H, ddd, 

J = 13.4, 12.2, 5.5 Hz), 2.58-2.76 (2H, m), 3.65 (1H, dd, J = 11.6, 4 

.9 Hz), 3.70 (1H, dd, J = 11,6, 7.3 Hz), 4.07 (1H, br s), 4.65 (1H, s 
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), 6.05 (1H, s), 6.90 (2H, td, J = 8. 6, 2.4 Hz), 6.94 (1H, d, J = 8. 6 

Hz), 6.98 (1H, d, J = 2.4 Hz), 7.03 (1H, d, J = 2.4 Hz), 7.10 (1H, d 

, J = 8. 6 Hz). 

ESI MS (+) : 568 [M+H] +. 

<##0>]5 8 > 

(S) -2-t — 4 —[4— (5-t-^fJI/V 

7h^v-2-> h^v^x-;u^7h) -2-^PP? 

i-jb]-2->fii/^>- 1 -7|-—;u 

[0349] 7K#L&^b##0iJ5 7(7Mt£#] (760 mg) (7)71? h> (13. 4 mL) 

(185 mg) &O^PP>fjl/>fjH-fJI/ (102 u L) 

xjx.!fc:,fetLtz0 

ma, L, 7K, t&fr] #i&7K (7) J1 [::&;$^7K^ii^- h 'J 

h>JvmzLtzm, mm 

= 3:1) (639 mg) LXmtz0 

'H NMR (CDC 13, 400 MHz): d 0.08 (6H, s), 0.91 (9H, s), 1.25 (3H, s), 

1.44 (9H, s), 1.80 (1H, ddd, J = 13.4, 12.2, 5.5 Hz), 2.02 (1H, ddd, 

J = 13.4, 12.2, 5.5 Hz), 2.69 (1H, td, J = 12.8, 4.9 Hz), 2.76 (1H, t 

d, J = 12.8, 4.9 Hz), 3.45 (3H, s), 3.67 (1H, dd, J = 11.6, 4.9 Hz), 

3.72 (1H, dd, J = 11,6, 7.3 Hz), 4.08 (1H, br s), 4.68 (1H, s), 5.13 

(2H, s), 6.53 (1H, d, J = 3. 1 Hz), 6.68 (1H, dd, J = 9.2, 3.1 Hz), 7. 

[0348] Dffc132] 

NHBoc 
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00 (1H, d, J = 9. 2 Hz), 7.18 (2H, d, J = 1.8 Hz), 7.32 (1H, d, J = 1. 

8 Hz). 

ESI MS (+) : 612 [M+H] +. 

<##$J5 9 > 

(S) —2— t — ^h^V^;U7tt,-;U75/-4-[2-^PP-4- (5-

t KP^v-2-y h^v^x-;u^7h) 7i-ib]-2-yfj^ 

0 >- 1 -7|-—;u 

[0350] Dffc133] 

NHBoc 

[0351] L^^b##0'J5 8(7)^0"#) (639 mg) (7)-r h 771 KP -7 > (10 mL 

) — P 'J K-f h7t FSP7 7>;M (1.0 

mol / L, 1.0 mL) %ft\7LX%.fc)fct Ltza L&7^b30# 

h u mTkmrni- h u 
miz £ I) Ltz&s ;^££;JHU±^£ LV'J^ fjutj ̂ P7h^7^ 

- (^+f-> : =1:1) Sto® (486 mg) £ 

arfejStK&i: LXi§tz0 

'H NMR (DMSO—d6, 400 MHz) : (51.17 (3H, s), 1.37 (9H, s), 1.65-1.77 (1H 

, m), 1.81-1.95 (1H, m), 2.60 (2H, t, J = 8.6 Hz), 3.29 (3H, s), 3.36 

-3.41 (2H, m), 4.72 (1H, t, J = 5.5 Hz), 5.08 (2H, s), 6.28 (1H, s), 

6.42 (1H, d, J = 3. 1 Hz), 6.63 (1H, dd, J = 9.2, 3.1 Hz), 6.98 (1H, d 

, J = 9. 2 Hz), 7.22 (1H, dd, J = 7. 9, 1.8 Hz), 7.28 (1H, d, J = 1.8 H 

z), 7.30 (1H, d, J = 7. 9 Hz), 9.24 (1H, s). 
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ESI MS (+) : 498 [M+H] +. 

<##0>J6 0> 

(S) -2-t -^h^V^;U7tt,-;U75/-4-[2-^PP-4- (2-

> h^v-5- h 'J ^;U7hP> ^ >x;U7ts-;U7h^v^x-;u^7h 

) -;u]-2>-1-7|-—;u 

[0353] T;U=r>#fflSiT, 7|OftLfcjb<b##0i]5 9 0-fk^ (486 mg) 0£<fb> 

fU> (5 mL) h'JX^;U7 5 > (273 //L) &t/N — 7 x - ;U h 'J 7 

;U7hP> £>x;u*w 5 K (366 mg) &tia*.X5.fe%it Ltza Mal£J£J£;$ 

^ST*2B#rB11S#Lf=0 JSf&jftlCTk^Jjna., ifr&x^UfttttiU 7K, IS 

?P#^7K(T)Jii[3^;f^, &S7Kfttii:>- h WA&m^X&mLtzo ^7K^ii^-

P7h^77-f- (^^^> : lfiix^;u = 2 : 1) gW 

® (586 mg) LTtifro 

'H NMR (CDC 13, 400 MHz): <5 1.26 (3H, s), 1.45 (9H, s), 1.84 (1H, ddd, 

J = 14.1, 12.2, 5.5 Hz), 2.06 (1H, ddd, J = 14.1, 12.2, 5.5 Hz), 2.7 

4 (1H, td, J = 12.8, 4.9 Hz), 2.81 (1H, td, J = 12.8, 4.9 Hz), 3.47 ( 

3H, s), 3.68 (1H, dd, J = 11.6, 4.9 Hz), 3.73 (1H, dd, J = 11,6, 7.3 

Hz), 4.08 (1H, br s), 4.69 (1H, s), 5.24 (2H, s), 6.78 (1H, d, J = 3. 

1 Hz), 7.05 (1H, dd, J = 9.2, 3.1 Hz), 7.16 (1H, d, J = 9.2 Hz), 7.27 

(2H, d, J = 1.8 Hz), 7.43 (1H, d, J = 1.8 Hz). 

ESI MS (+) : 630 [M+H] +. 

[0352] Dfb134] 

NHBoc 
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<##0>J6 1 > 

(S) —2— t — ^h^V^;U7tt,-;U75/-4-[2-^PP-4- (5-

y7/-2-^ h^V^x";U^7h) 7i-iH-2->fJ^> 

- 1 -7|-—;u 

[0355] SimT, x h'J T'x-;U/1xX7'^ (0) 

(36. 7 mg) (7) N, N - v^^U/f^UA;75 K (1.6 mL) 1 , 1' -If 

X (v7xzMa7-</) -7iPi!> (17. 6 mg) £}JP*.TJ£J£;$<!: Ltz 

o ^ST*10^rB1lS#Lf=o (74.5 mg) 

&t/##$J6 0 0-fk^ (200 mg) £})P*.N 8OoCTMB#P01}f#Lfco £bC:N 

SJSjftlCx h^X h >J 7 I =;U7txX 7-f >/^v^A (0) (36. 7 mg) , 

1, 1' -tfX (v?i-;U7txX^^ / ) -7iPir> (17. 6 mg) RXfisT 

MfcEtB (74.5 mg) £1)UZ.S 8OoCT2B#P01}f#Ltz0 J5f&&[::7k£JjPa., if 

&x^;ufttttiU 7KN &S7Kfttii^ h'J ^7A£ffl 

;^££;JHU±^ 
SLy'J^^^7A^P7h^77^- (^+f> : ifiix^;u = 2 : 1 

) IWi (97 mg) LTtifco 

'H NMR (CDC 13, 400 MHz): <5 1.26 (3H, s), 1.45 (9H, s), 1.84 (1H, ddd, 

J = 14.1, 12.2, 5.5 Hz), 2.07 (1H, ddd, J = 14.1, 12.2, 5.5 Hz), 2.6 

9-2.85 (2H, m), 3.47 (3H, s), 3.66-3.75 (2H, m), 4.06 (1H, br s), 4.6 

9 (1H, s), 5.24 (2H, s), 6.78 (1H, d, J = 3. 1 Hz), 7.05 (1H, dd, J = 

9.2, 3.1 Hz), 7.16 (1H, d, J = 9.2 Hz), 7.27 (2H, s), 7.43 (1H, d, J 

[0354] Dffc135] 

NHBoc 
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= 1.2 Hz). 

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

<##016 2 > 

(s) — 4 — [4 — (5-7i?^;u-2-> h^v?i-;u^7n -

2-^PP^x-;U] -2- t h^V^;U/K-;U7 5 y -2->fJl/^' 

£ >- 1 —7|-—;u 

[0357] (II) (7.1 mg) ON, N-v>fjb 

/MA7 5 K (1.5 mL) 1 , 3 - tfX (v 77 i —j\/7\\X ~P ^ J ) -Z>° 

P/-v> (26. 2 mg) &1)UZ-XJx.1fc:&t Ltza ^^^30^^11# 

Ltz0 h 'jx^;u75> (44 ul) s (205 

U L) &t/##$J6 OtfMb^#] (200 mg) (7) N, N-yyfMWl/A7 5 K ( 

3.5 mL) 8OoCT18B#P01}f#Lfco 

A7K;£;$£Jjn;^ ifiix^;UTrttai L, 7K, IS?P#^7K(7)Jli[3^;f 'ik, it7K 

tz'ik, L, is >J jj fjut P7 hO^y-r — 

: ifiix^;u = 2:1) gift#] (117 mg) L 

xmtz0 

'H NMR (CDC 13, 400 MHz): d 1.25 (3H, s), 1.44 (9H, s), 1.81 (1H, ddd, 

J = 14.1, 12.2, 5.5 Hz), 2.04 (1H, ddd, J = 14.1, 12.2, 5.5 Hz), 2.5 

0 (3H, s), 2.64-2.81 (2H, m), 3.38 (3H, s), 3.63-3.74 (2H, m), 4.07 ( 

[0356] [-fb136] 

O 

NHBoc 
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1H, br s), 4.68 (1H, s), 5.27 (2H, s), 7.13-7.21 (3H, m), 7.31 (1H, d 

, J = 1.8 Hz), 7.82 (1H, d, J = 1.8 Hz), 7.87 (1H, dd, J = 8. 6, 1.8 H 

z). 

ESI MS (+) : 524 [M+H] +. 

<##016 3 > 

(S) —2— t — ^h^V^;U7tt,-;U75/-4-[2-^PP-4- (5-

v7/-2-> 7i-ib]-l-v> 

[0359] ##0iJ6 1 (7Mt1=r#](97 mg) £##$] 3 5 t g (62 mg) 

LTtifro 

'H NMR (CDC 13, 400 MHz): <5 1.38 (3H, s), 1.45 (9H, s), 1.82 (1H, ddd, 

J = 13.4, 12.2, 5.5 Hz), 2.07-2.21 (1H, m), 2.69-2.84 (2H, m), 3.45 

(3H, s), 3.79 (3H, d, J = 11.0 Hz), 3.80 (3H, d, J = 11.0 Hz), 4.04 ( 

1H, dd, J = 9.8, 5.5 Hz), 4.25 (1H, dd, J = 9.8, 5.5 Hz), 4.65 (1H, s 

), 5.29 (2H, s), 7.15 (1H, d, J = 1.8 Hz), 7.17 (1H, d, J = 8. 6 Hz), 

7.25-7.27 (2H, m), 7.42 (1H, t, J = 1.8 Hz), 7.46 (1H, J = 8. 6, 1.8 H 

z). 

ESI MS (+) : 615 [M+H] +. 

<##016 4 > 

(S) — 4 — [4 — (5-7i?^;U-2-> -

2-^PP 7 - 2 - t -7 5 / - 1 h^V 

[0358] Dffc137] 

NHBoc 
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*X7t 

[0360] [-fbl 38] 

o 

PO(OMe)2 
NHBoc 

[0361] ##016 2(7Mt1=r#](117 mg)$##0iJ3 5 <!: I^*§[zj£j££i± g M#] (112 mg 

LXmtz0 

'H NMR (CDC 13, 400 MHz): d 1.36 (3H, s), 1.44 (9H, s), 1.76 (1H, ddd, 

J = 13.4, 12.2, 5.5 Hz), 1.98-2.17 (1H, m), 2.50 (3H, s), 2.64-2.76 

(2H, m), 3.38 (3H, s), 3.78 (3H, d, J = 11.0 Hz), 3.79 (3H, d, J = 11 

.0 Hz), 4.02 (1H, dd, J = 9. 8, 4.9 Hz), 4.23 (1H, dd, J = 9. 8, 4.9 Hz 

), 4.63 (1H, s), 5.26 (2H, s), 7.16 (2H, S), 7.20 (1H, t, J = 7.9 Hz) 

, 7.29 (1H, s), 7.84 (1H, d, J = 1.8 Hz), 7.88 (1H, dd, J = 8. 6, 1.8 

Hz). 

ESI MS (+) : 632 [M+H] +. 

HMJ 15 
[0362] (S) -2-75/-4-[2-^PP-4- ( 5 - v7/ - 2 - t KP ̂ F- V 

7iZj^7|") 7xZ^]-2->fJI/^'f;i/lJ ̂>&=ES ixjjb 

[0363] Dffc139] 

[0364] ##0i] 6 3 (Dita® (62 mg) J1 t g to® (30 mg) £ 
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LXmtz0 

t : [a]D25 -6. 74 (c 0.50, MeOH). 

'H NMR (DMS0-d6-dTFA, 400 MHz) \ 8 1.27 (3H, s), 1.69-1.87 (2H, m), 2. 

70 (2H, t, J = 8. 6 Hz), 3.86 (1H, dd, J = 11.0, 4.9 Hz), 3.93 (1H, dd 

, J = 11.0, 4.9 Hz), 7.04 (1H, d, J = 7. 9 Hz), 7.20 (1H, dd, J = 7. 9, 

1.2 Hz), 7.26-7.44 (2H, m), 7.48 (1H, d, J = 1.8 Hz), 7.63 (1H, dd, 

J = 7. 9, 1.8 Hz). 

HRESIMS (+) : 443.05981 (C18H21CIN205PS<!r LTltlHit 443. 05973) 

mmm 16 
[0365] (S) — 4 — [4 — (5-7i?^;U-2-t KP^V^x";U^7h) -2~0 

• • _;u] -2-75/ - 2-/^)17^)11) ixjjb 

[0366] Dffc140] 

[0367] ##$J 6 4(7)^^(112 mg) 1 t g to® (69 mg) £ 

LXmtz0 

t : [a]D25 -9. 53 (c 0.50, MeOH). 

'H NMR (DMS0-d6-dTFA, 400 MHz) \ 8 1.27 (3H, s), 1.68-1.86 (2H, m), 2. 

43 (3H, s), 2.68 (2H, t, J = 8. 6 Hz), 3.85 (1H, dd, J = 11.0, 4.9 Hz) 

, 3.92 (1H, dd, J = 11.0, 4.9 Hz), 7.01 (1H, d, J = 7. 9 Hz), 7.13 (1H 

, dd, J = 7.9, 1.2 Hz), 7.19 (1H, d, J = 1.8 Hz), 7.29 (1H, d, J = 7. 

9 Hz), 7.77 (1H, d, J = 1.8 Hz), 7.85 (1H, dd, J = 7. 9, 1.8 Hz). 

HRESIMS (+) : 460.07487 (C19H24CIN06PS LT It Will 460.07505) 

• H/lfit C 47. 44%, H 5. 07%, N 2. 59%, C19H23CIN06PS. H20<!r LT 

o 
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HtJtlit c 47. 75%, H 5. 27%, N 2. 93%. 

<##0>J6 5 > 

(S) —2— t — ^h^V^;U7tt,-;U75/-4-[2-^PP-4- (2-

t KP^FV- 5 — h U P > x - ;u^7h) ^ x - ;u] - 2 - > 

[0369] ##$'J 1 9 (D-fbn-#) (400 mg) 5 (7Mb n-#) (554 mg) <!: £##$] 2 0 

<t|H]*i[;:j£j££-t±v?x^(7)^ f(Dv7i-ii/ 

Kto£##$J3 3 <t^*§[zj£j££#gift#](480 mg)£itfe;fitK#]<!: 

LTtifro 

'H NMR (CDC 13, 400 MHz): <5 1.22 (3H, s), 1.43 (9H, s), 1.79 (1H, ddd, 

J = 13.4, 12.2, 5.5 Hz), 2.01 (1H, ddd, J = 13.4, 12.2, 5.5 Hz), 2.6 

0-2.76 (2H, m), 3.61-3.73 (2H, m), 4.00 (1H, br s), 4.65 (1H, s), 6.7 

4 (1H, s), 6.91 (1H, dd, J = 7. 9, 1.8 Hz), 7.09 (1H, d, J = 1.8 Hz), 

7.12-7.18 (2H, m), 7.63 (1H, dd, J = 8. 6, 2.4 Hz), 7.80 (1H, d, J = 2 

.4 Hz). 

ESI MS (+) : 506 [M+H] +. 

<##016 6 > 

(S) -2-t -^h^V^;U7tt,-;U75/-4-[2-^PP-4- (2-

> hJpv-5- h >J T;u?x -;u^7h) ?x-;u]-2-

1 -7|-—;u 

[0368] Dfb141] 

NHBoc 
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[0370] Dfb142] 

NHBoc 
H 

[0371] ##$1 6 5(7)^^(300 mg) £##$1 5 8 t g ft® (302 mg 

) LTtifro 

'H NMR (CDC 13, 400 MHz): <5 1.25 (3H, s), 1.44 (9H, s), 1.82 (1H, ddd, 

J = 13.4, 12.2, 5.5 Hz), 2.06 (1H, ddd, J = 13.4, 12.2, 5.5 Hz), 2.6 

6-2.83 (2H, m), 3.41 (3H, s), 3.65-3.74 (2H, m), 4.03 (1H, br s), 4.6 

7 (1H, s), 5.25 (2H, s), 7.16-7.24 (3H, m), 7.35 (1H, d, J = 1.8 Hz), 

7.36 (1H, d, J = 1.8 Hz), 7.47 (1H, dd, J = 8. 6, 1.8 Hz). 

ESI MS (+) : 550 [M+H] +. 

<##016 7 > 

(S) —2— t — ^h^V^;U7tt,-;U75/-4-[2-^PP-4- (2-

> hJPV-5- h >J TJIS7J:7i^]- 2-

1 -7—Jl 

[0372] Dfb143] 

[0373] T;U=T>#-78°CT7h^Hf'J p 'J K (67.5 u L) (7)i^b^L 

> (5 mL) K(7)i^b^L> (1 mL) 

Lfc:0 -78°CT10^111 # Lfco 6 6 

NHBoc 
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(Dik-Sto (213 mg) (2 mL) -78°CT*1. 5B#P01}f 

WLtzo SJSjftlz (378 n L) Lfcjb<b30flfii] 

nnLtzo s^x^u-etta 

il/i]7A^P7h^77^- (^+f> : lfiix^;u = 3 : 1) 

IL, IWi (201 mg) LTtifro 

'H NMR (CDC 13, 400 MHz): <5 1.41 (3H, s), 1.46 (9H, s), 1.91-2.08 (1H, 

m), 2.16-2.31 (1H, m), 2.57 (1H, ddd, J = 13.4, 12.2, 4.9 Hz), 2.68 

(1H, ddd, J = 13.4, 12.2, 4.9 Hz), 3.41 (3H, s), 5.24 (1H, br s), 5.2 

5 (2H, s), 7.14 (1H, d, J = 7. 9 Hz), 7.17 (1H, dd, J = 7. 9, 1.8 Hz), 

7.21 (1H, d, J = 7. 9 Hz), 7.33 (1H, d, J = 1.8 Hz), 7.38 (1H, d, J = 

1.8 Hz), 7.48 (1H, dd, J = 7. 9, 1.8 Hz), 9.40 (1H, s). 

ESI MS (-) : 546 [M-H] +. 

<##016 8 > 

(S) -3-t -^h^V^;U7tt,-;U75/-5-[2-^PP-4- (2-

> hJpv-5- h >J ^;U7hP> ̂ ;u^x-;u^7h) 3-

1 fibxxfib 

[0375] -78°CV/TU>iy7HX7ts>m^ (111 mg) 

©f h7tF'P77> (3 mL) ;£;$[Zn(1 

.60 mol / L, 25.5 mL) &Jjnz.TJxlfc;fc£ Ltza -78°CTr30 

:9fB1}f#Lfco 6 7 0-fk^ (111 mg) 0rh7tF,P77 

[0374] Dfk144] 

NHBoc 



WO 2011/004604 109 PCT/JP2010/004453 

> d mL) -i8°cx-2mmfeftLtz&s ^x2mmfe&Ltz0 % 
rax^uTrttaiu 7K, mw 

£t7Kfitii:r- h 'J Ltz0 mTkffiMj-h 
>jvmzLtzm, :,m&mi±%£L, ?/^^7A^P 
7h^77^- (^+f-> • ifiix^;u = 2:1 tl:ft®xf;KO^) £ 

gift#] (160 rng)&&&mmt Lxmtzo 
1H NMR (CDC 13, 400 MHz): <5 1.44 (3H, s), 1.46 (9H, s), 1.90 (1H, td, 

J = 12.2, 4.9 Hz), 2.06-2.17 (1H, m), 2.61-2.78 (2H, m), 3.41 (3H, s) 

, 3.73 (6H, d, J = 11.0 Hz), 4.65 (1H, br s), 5.25 (2H, s), 5.70 (1H, 

t, J = 17. 7 Hz), 6.82 (1H, dd, J = 22.6, 17.7 Hz), 7.16-7.18 (2H, m) 

, 7.21 (1H, d, J = 8. 6 Hz), 7.34 (1H, d, J = 1.8 Hz), 7.34 (1H, d, J 

= 1.8 Hz), 7.48 (1H, dd, J = 8. 6, 1.8 Hz). 

ESI MS (+) : 654 [M+H] +. 

<##016 9 > 
(S) -3-t -^h^V^;U7tt,-;U75/-5-[2-^PP-4- (2-

> hJpv-5- h >J ^;U7hn>-;u^7h) ?i-;u]-3-

* T;u^>^;U7txX7tN>iivy fjuxfjb 

[0376] Dffc145] 

NHBoc 

[0377] ##$J 6 8(7)^^(160 mg) 0jft&x^;K16 mL) ;£$[z10%/^ v^7 A-

%'\mm (200 mg)£jjn*Tj5js&<t Ltz0 ymmmT, ES 
x2omr$nnLtz0 &*&&<&&&£££ LT 
\ v'J^^U^A^ P7h^77-f- (^+f> : lfiix^;u = 2 : 1) 

gift#] (150 mg) LT!#fr0 
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'H NMR (CDC 13, 400 MHz): <5 1.30 (3H, s), 1.46 (9H, s), 1.77-1.86 (4H, 

m), 2.04-2.15 (1H, m), 2.16-2.28 (1H, m), 2.66-2.82 (2H, m), 3.45 (3 

H, s), 3.79 (6H, d, J = 11.0 Hz), 4.44 (1H, br s), 5.30 (2H, s), 7.17 

-7.28 (3H, m), 7.38-7.42 (2H, m), 7.52 (1H, dd, J = 7. 9, 2.4 Hz). 

ESI MS (+) : 656 [M+H] +. 

HMJ 17 
[0378] (S) —3—75/ —5 —[2—^PP —4— ( 2 — t KP^y —5— HJ 7 

;U7|-py -;U^7|-) I —;U] - 3 

[0379] Dffc146] 

[0380] ##$1 6 9(7Mt1=r#](70 mg) g (19 mg)£6 

LTtifro 

Wtfe : [a]D25 -14. 62 (c 0.11, MeOH). 
'H NMR (DMS0-d6-dTFA, 400 MHz) \ 8 1.23 (3H, s), 1.37-1.52 (2H, m), 1. 

64-1.86 (4H, m), 2.56-2.70 (2H, m), 7.08 (2H, d, J = 8.6 Hz), 7.21 (1 

H, s), 7.24-7.33 (1H, m), 7.41 (1H, s), 7.51 (1H, d, J = 8.6 Hz). 

HRESIMS (+) : 484.07277 (C19H23CIF3N04PS LT It Will 484.07260) 

<##0]7 0> 

(2 S, 5R) -2-(4-^Pt-2-^PP7i-ib)lfJl/-3, 6-

h V — 2 — 7?° P t°;U- 5 ->f V7°P tf;U- 2 , 5-yt KP t°^V> 

[0381] 
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Hfc147] 

Br 

OMe I 

[0382] ( 5 R) — 3 , 6-v> h^V-2-^0P t°;U-5--r V^°p t°;U-2, 

5-ytFPt°7V> (5.21 g) 1 <b 

(8.01 g) o 

H NMR (CDC 13, 400 MHz): <5 0.70 (3H, d, J = 6. 7 Hz), 0.86 (3H, t, J = 

7.3 Hz), 1.11 (3H, d, J = 6.7 Hz), 1.15-1.30 (2H, m), 1.49-1.62 (1H, 

m), 1.71-1.84 (2H, m), 1.98 (1H, td, J = 12.4, 4.8 Hz), 2.29-2.47 (3H 

, m), 3.69 (3H, s), 3.70 (3H, s), 3.95 (1H, d, J = 3.0 Hz), 7.01 (1H, 

d, J = 7. 9 Hz), 7.27 (1H, dd, J = 7. 9, 1.8 Hz), 7.46 (1H, d, J = 1.8 

Hz). 

ESI MS (+) : 443 [M+H] +. 

<##$J7 1 > 

( 2 S , 5 R) -2 —(4 —?Pt—2-^PP7i-il/)lfJl/-2-^f 

;U-3, 6-y^ h^V-5-YV7°Pt°Jl/-2, 5-yt FPt°7V> 

[0383] Dffc148] 

[0384] ( 5 R) -2-^;U-3, 6 - h^F- V-5->f V t°;U- 2 , 5 

-vt KPt°^v> (3.83 g) <t^*§[::j£j££-t±glft#] (2 

.52 g) LTtifco 
1H NMR (CDC13, 400 MHz) : (50.71 (3H, d, J = 6. 7 Hz), 0.85 (3H, t, J = 

OMe 
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7.3 Hz), 0.94-1.06 (1H, m), 1.11 (3H, d, J = 6. 7 Hz), 1.12-1.30 (3H, 

m), 1.57-1.64 (1H, m), 1.74-1.84 (2H, m), 1.98 (1H, dt, J = 12.2, 4.9 

Hz), 2.30-2.45 (3H, m), 3.70 (3H, s), 3.71 (3H, s), 3.95 (1H, d, J = 

3.7 Hz), 7.00 (1H, d, J = 8. 6 Hz), 7.25-7.29 (1H, m), 7.46 (1H, d, J 

= 1.8 Hz). 

El MS (+) : 456 [M] + 

<##$J7 2 > 

(S) -4- (4-^P^E-2-^PP?i-;U) -2-t-^'h^V^;U 

5 / - 2 - ?°P 

[0386] ##$17 0(7Mtl=r#] (53.4 g) 4 t g ft® 

(35. 6 g) &M&ftift®tLX%t=.o 
1H NMR (CDC 13, 400 MHz): <5 0.89 (3H, t, J = 7. 3 Hz). 0.96-1.10 (1H, m 

), 1.25-1.39 (1H, m), 1.46 (9H, s), 1.69 (1H, ddd, J = 13.9, 11.5. 4. 

8 Hz), 1.99-2.10 (1H, m), 2.20-2.35 (1H, m), 2.42 (1H, ddd, J = 13.9, 

11.5, 4.8 Hz), 2.49-2.60 (1H, m), 2.64 (1H, td, J = 13.9, 4.8 Hz), 3 

.74 (3H, s), 5.62 (1H, br s), 7.03 (1H, d, J = 8.5 Hz), 7.29 (1H, dd, 

J = 8. 5, 1.8 Hz), 7.48 (1H, J = 1.8 Hz). 

ESI MS (+) : 448 [M+H] +. 

<##0]7 3 > 

(S) -4- (4-^Pt-2-^PP7i-Jb) -2-t-^'h^V^;U 

Tti'-yuys/ - 2 

[0385] Dffc149] 

NHBoc 

[0387] 
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Hfc150] 

Br 
/ 

*f—CO^Me 
NHBoc 

[0388] ##$17 A(D\t^® (2.52 g) l^T##0l] 4 <t g ft® ( 

1.26 g) LTtifco 
1H NMR (CDC 13, 400 MHz): <5 0.87 (3H, t, J = 6. 7 Hz), 0.95-1.02 (1H, m 

), 1.22-1.32 (3H, m), 1.46 (9H, s), 1.65-1.75 (1H, m), 2.00-2.10 (1H, 

m), 2.22-2.34 (1H, m), 2.38-2.48 (1H, m), 2.50-2.70 (2H, m), 3.75 (3 

H, s), 5.62 (1H, br), 7.02 (1H, d, J = 8. 6 Hz), 7.28 (1H, dd, J = 8. 6 

, 2.4 Hz), 7.47 (1H, d, J = 2. 4 Hz). 

ESI MS (+) : 462 [M+H] +. 

<##0]7 4 > 

(S) -2-[2- (4-^P^E-2-^PP?i-;U) X^;U]-2-t-

h 5 1 -7h—;u 

[0389] Dffc151] 

[0390] ##$J 7 2 (7Mtl=r#] (35.6 g) £##01] 5 t g ft® (28.6 

g) LTtUfco 
1H NMR (CDC 13, 400 MHz): <5 0.96 (3H, t, J = 7. 3 Hz), 1.29-1.42 (2H, m 

), 1.44 (9H, s), 1.53-1.62 (2H, m), 1.81 (1H, ddd, J = 13.9, 11.5, 5. 

4 Hz), 1.93 (1H, ddd, J = 13.9, 11.5, 5.4 Hz), 2.59-2.75 (2H, m), 3.7 

3 (2H, d, J = 6. 7 Hz), 4.15 (1H, br s), 4.62 (1H, br s), 7.11 (1H, d, 

J = 7. 9 Hz), 7.31 (1H, dd, J = 7. 9, 1.8 Hz), 7.49 (1H, d, J = 1.8 Hz 

). 

'OH 
NHBOC 
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ESI MS (+) : 420 [M+H] +. 

<##0]7 5 > 

(S) -2-[2- (4-^P^E-2-^PP?i-;U) X^;U]-2-t-

[0391] Dffc152] 

NHBoc 

[0392] ##$1 7 3 (7Mtl=r^ (1.26 g) £##$1 5 t g (1.17 

g) LTtifro 
1H NMR (CDC13, 400 MHz): <5 0.93 (3H, t, J =7.3 Hz), 1.30-1.40 (4H, m) 

, 1.44 (9H, s), 1.58-1.62 (2H, m), 1.78-1.86 (1H, m), 1.88-1.94 (1H, 

m), 2.60-2.72 (2H, m), 3.73 (2H, d, J = 6.2 Hz), 4.13 (1H, br), 4.62 

(1H, br), 7.10 (1H, d, J = 8. 6 Hz), 7.31 (1H, dd, J = 8. 6, 2.4 Hz), 

7.49 (1H, d, J = 2. 4 Hz). 

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

<##0]7 6 > 

5-t-^;U-2- (> h^v) JU 

[0393] Dffc153] 

'OMOM 

[0394] 1-t-^;U-4- (> h^v) '<>-t?X10. 0 g) £##$1 9 

<t|H]4i[3^^-t±g^^(3. 78 LTtifro 

'H NMR (CDC 13, 400 MHz): 51.27 (9H, s), 3.51 (3H, s), 3.78 (1H, br), 

5.22 (2H, s), 7.01 (1H, d, J = 8. 6 Hz), 7.09 (1H, dd, J = 8. 6, 1.8 Hz 
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), 7.26 (1H, d, J = 1.8 Hz). 

El MS (+) : 226 [M] +. 

<##0|J7 7 > 

2- (> h^v) -

[0395] [-fb154] 

[0396] 4- u hJFv) e^x-;u (10.0 g) £##0iJ 9 <!: 

i±g6*J#](4. 58 g) LTtifco 

'H NMR (CDC 13, 400 MHz): 53.53 (3H, s), 3.86 (1H, s), 5.29 (2H, s), 7 

.15 (1H, d, J = 8.6 Hz), 7.27-7.38 (2H, m), 7.39-7.45 (2H, m), 7.48-7 

.56 (3H, m). 

El MS (+) : 246 [M] +. 

<##0|J7 8 > 

(S) —2— t — ^h^V^;U7tt,-;U75/-4-[2-^PP-4- (2-

> hJpv-5 -7°p -;u^7h) -;u]- 2 -7°P t°;u^ 

£ >- 1 -7|-—;u 

[0397] [-fb155] 

[0398] ##0111 1 (7Mbl=r^(2.00 g)<t ##0|J7 4(7)^^(1.21 g) t £##0'1 2 

0<t|!j]*§[Zj£j££#g|ft#](2. 90 g)££tfe}fi^#]<!: LTtifro 
1H NMR (CDC 13, 400 MHz): d 0.90 (3H, t, J = 7. 3 Hz), 0.95 (3H, t, J = 

7.3 Hz), 1.30-1.40 (2H, m), 1.44 (9H, s), 1.55-1.60 (2H, m), 1.74-1. 

iMOM 

NHBoc 
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84 (2H, m), 1.88-1.94 (2H, m), 2.48 (2H, t, J = 7.3 Hz), 2.60-2.70 (2 

H, m), 3.39 (3H, s), 3.73 (2H, d, J = 6. 1 Hz), 4.16 (1H, br), 4.62 (1 

H, br), 5.16 (2H, s), 7.05-7.08 (3H, m), 7.09-7.10 (1H, m), 7.11-7.13 

(1H, m), 7.22-7.24 (1H, m). 

ESI MS (+) : 552 [M+H] +. 

<##$17 9 > 

(S) —2— t — ^h^V^;U7tt,-;U75/-4-[2-^PP-4- (2-

/• hJPV-5-4 V7°P -;u^7h) 7xZjb]-2-7°Pt° 

>- 1 -7|-—;u 

[0400] ##0iJ 1 2 COita® (350 mg) ij 7 4 (7Mb n"#] (584 mg) <!: £##0iJ 2 

0<t|!j]*§[zJ£j££#g|ft#](770 mg)££tfe}fi^#]<!: LT%tz0 

1H NMR (CDC 13, 400 MHz): d 0.95 (3H, t, J = 7. 3 Hz), 1.18 (6H, d, J = 

6.7 Hz), 1.30-1.40 (2H, m), 1.44 (9H, s), 1.45-1.60 (2H, m), 1.75-1. 

83 (1H, m), 1.86-1.95 (1H, m), 2.59-2.71 (2H, m), 2.82 (1H, sept, J = 

6.7 Hz), 3.39 (3H, s), 3.70-3.72 (2H, m), 4.19 (1H, br), 4.63 (1H, b 

r), 5.16 (2H, s), 7.08-7.16 (5H, m), 7.23 (1H, d, J = 1.8 Hz). 

ESI MS (+) : 552 [M+H] +. 

<##$18 0> 

(S) -2-t -^h^V^;U7tt,-;U75/-4-[2-^PP-4- (5-

P -Ju t°;u- 2 h^v^x-;u^7h) y ni-ju]- 2 - y°n 

E'juJ'O >- 1 -7|-—;u 

[0399] [-fb156] 

NHBoc 

[0401] 
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Hb157] 

'OH 
NHBoc 

[0402] ##0iJ 1 3 COita® (350 mg) ij 7 4 (7Mb n"#] (584 mg) t £##$J 2 

o<tiH]4i[z^^-t±g^^(76o mg)££t&mmt LXmtz0 

1H NMR (CDC 13, 400 MHz): d 0.55-0.60 (2H, m), 0.85-0.92 (2H, m), 0.95 

(3H, t, J = 7.3 Hz), 1.30-1.40 (2H, m), 1.44 (9H, s), 1.52-1.60 (2H, 

m), 1.72-1.85 (2H, m), 1.91 (1H, dt, J = 11.6, 5.5 Hz), 2.60-2.75 (2 

H, m), 3.38 (3H, s), 3.73 (2H, d, J = 6. 1 Hz), 4.18 (1H, br), 4.63 (1 

H, br), 5.15 (2H, s), 6.96 (1H, dd, J = 8.6, 2.4 Hz), 6.99 (1H, d, J 

= 2.4 Hz), 7.02-7.12 (3H, m), 7.23 (1H, d, J = 1.8 Hz). 

ESI MS (+) : 550 [M+H] +. 

<##0|J8 1 > 

(S) —2— t — ^h^V^;U7tt,-;U75/-4-[2-^PP-4- (5-

t -7^JI- 2 -> -;u^7|-) y JI—JI]- 2-7°P t°;u 

7 0 >— 1 -7|-—;u 

[0403] [-fb158] 

[0404] ##0iJ 7 6 (7Mb n"#] (269 mg) 7 4 (7Mb n"#] (428 mg) t £##0iJ 2 

0<t|!j]*§[zJ£j££#g|ft#](532 mg)££tfe}fi^#]<!: LT%tz0 

1H NMR (CDC 13, 400 MHz): d 0.95 (3H, t, J = 7.3 Hz), 1.26 (9H, s), 1. 

28-1.40 (2H, m), 1.43 (9H, s), 1.50-1.61 (2H, m), 1.72-1.82 (1H, m), 

1.84-1.96 (1H, m), 2.58-2.72 (2H, m), 3.38 (3H, s), 3.72 (2H, d, J = 

6.7 Hz), 4.18 (1H, br), 4.62 (1H, br), 5.16 (2H, s), 7.06 (1H, dd, J 

NHBoc 
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= 8.6, 1.8 Hz), 7.07-7.14 (2H, m), 7.21 (1H, d, J = 1.8 Hz), 7.30 (1H 

, dd, J = 8.6, 3.0 Hz), 7.33 (1H, d, J = 3. 0 Hz). 

ESI MS (+) : 566 [M+H] +. 

<##$18 2 > 

(S) —2— t — ^h^V^;U7tt,-;U75/-4-[2-^PP-4- (2-

/• hJpv-5 - tfyj:-;u^7h) -;u]-2-?°P >-

1 -7|;u 

[0406] ##0iJ 7 7 CO-tb n-#) (118 mg) <!: ##0iJ 7 4 CO-fb n-#] (428 mg) <!: £##0iJ 2 

0<t|i!]*i[zj£j££-t±g|ft#g(453 mgLXmtz. 

(CDC 13, 400 MHz): d 0.95 (3H, t, J = 7.3 Hz), 1.28-1.40 (2H, m), 1.43 

(9H, s), 1.54-1.62 (2H, m), 1.75-1.85 (1H, m), 1.88-1.96 (1H, m), 2. 

60-2.74 (2H, m), 3.42 (3H, s), 3.72 (2H, d, J = 6. 1 Hz), 4.16 (1H, br 

), 4.62 (1H, br), 5.24 (2H, s), 7.14-7.16 (2H, m), 7.22 (1H, d, J = 8 

.6 Hz), 7. 28-7. 34 (2H, m), 7. 34-7. 42 (2H, m), 7. 44-7. 50 (4H, m) . 

ESI MS (+) : 586 [M+H] +. 

<##$18 3 > 

(S) -2-t — 4 —[4— (5-H>i/;U7h^ 

v-2-b KP^v^i -;u^7h) - 2-0 uuy JL-M - 2-y°u t°;u^ 

0 >- 1 —-ft—Jl> 

[0405] Dffc159] 

NHBoc 

1H NMR 

[0407] 
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Hfc160] 

[0408] 52 - t ;u (161 mg) <!:## 

0|J7 4(7Mt1=r#](583 mg)<t£##0]2O<tl^[zJ5j££l±gtt&(7O5 mg) £ 

LXi§tz0 

1H NMR (CDC 13, 400 MHz): <5 0.95 (3H, t, J = 7. 3 Hz), 1.20-1.40 (2H, m 

), 1.43 (9H, s), 1.52-1.58 (2H, m), 1.72-1.94 (2H, m), 2.55-2.70 (2H, 

m), 3.71 (2H, d, J = 6.7 Hz), 4.15 (1H, br), 4.61 (1H, br), 5.00 (2H 

, s), 6.06 (1H, s), 6.89 (1H, dd, J = 8.5, 1.8 Hz), 6.99 (1H, d, J = 

8.5 Hz), 7.02-7.07 (2H, m), 7.08-7.12 (2H, m), 7.30-7.42 (5H, m). 

ESI MS (+) : 572 [M+H] +. 

<##0!j 8 4 > 

(S) —2— t — ^h^V^;U7tt,-;U75/-4-[2-^PP-4- (2-

> hJpv-5- h 'J -;u^7h) 7i-;i/]-2-^f;^ 

0 >- 1 —7|-—;u 

[0409] Dffc161] 

NHBoc 

[0410] ##0iJ 1 9 COita® (230 mg) <t##0ij 7 5 (7Mb n"#] (400 mg) <!: £##0iJ 2 

0<t|!j]*§[zJ£j££#g|ft#](479 mg)££t&mmt LXmtz0 

1H NMR (CDC 13, 400 MHz): d 0.94 (3H, t, J = 7. 3 Hz), 1.20-1.40 (4H, m 

), 1.44 (9H, s), 1.57-1.62 (2H, m), 1.78-1.88 (1H, m), 1.90-2.00 (1H, 

m), 2. 60-2. 78 (2H, m), 3. 74 (2H, d, J = 6. 7 Hz), 3. 92 (3H, s), 4. 20 

(1H, br), 4.63 (1H, br), 6.95 (1H, d, J = 8.6 Hz), 7.15-7.21 (2H, m), 
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7.31-7.35 (2H, m), 7.47-7.54 (1H, m). 

ESI MS (+) : 562 [M+H] +. 

<##0J8 5 > 

(S) -2-t — 4 —[4— (2-t-^'h^v 

5- h 'J -2-^PP? 

x~;u] - 2 >- 1 -yf—Ji 

[0412] ##0ij 8 4(7)^^(440 mg) £##0iJ 3 0 t g (319 mg 

) &&&&#.%! t LXi§tz0 

1H NMR (CDC 13, 400 MHz): <5 0.93 (3H, t, J = 7. 3 Hz), 1.20-1.40 (4H, m 

), 1.44 (9H, s), 1.54 (9H, s), 1.56-1.62 (2H, m), 1.77-1.87 (1H, m), 

1.90-1.97 (1H, m), 2.60-2.80 (2H, m), 3.73 (2H, d, J = 6. 1 Hz), 4.13 

(1H, br), 4.62 (1H, br), 7.20 (2H, m), 7.30 (1H, d, J = 8.6 Hz), 7.39 

(1H, s), 7.47 (1H, d, J = 1.8 Hz), 7.53 (1H, dd, J = 8. 6, 1.8 Hz). 

ESI MS (+) : 648 [M+H] +. 

<##0J8 6 > 

(S) -2-t -^h^V^;U7tt,-;U75/-4-[2-^PP-4- (2-

> hV — 5 — 77°P -;u^7h) 7I-JI/]- 1 -v> hJpv 

2 — "7°P > 

[0413] Dffc163] 

[0411] [<fc162] 

NHBoc 
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[0414] ##0ij7 8(7Mtl=r#](2. 90 g) £##01] 3 5 t g to® (1. 90 g 

) £itfe;fttk®£ LZ&tzo 
1H NMR (CDC 13, 400 MHz): <5 0.90 (3H, t, J = 7. 3 Hz), 0.95 (3H, t, J = 

7,3 Hz), 1.30-1.40 (2H, m), 1.43 (9H, s), 1.52-1.60 (2H, m), 1.61-1. 

71 (2H, m), 1.72-1.82 (1H, m), 1.85-2.05 (1H, m), 2.48 (2H, t, J = 7. 

3 Hz), 2.66 (2H, t, J = 8. 6 Hz), 3.39 (3H, s), 3.77 (3H, d, J = 11.0 

Hz), 3.78 (3H, d, J = 11.0 Hz), 4.06-4.14 (1H, m), 4.23 (1H, dd, J = 

10.3, 4.9 Hz), 4.50 (1H, br), 5.16 (2H, s), 7.06-7.12 (5H, m), 7.22 ( 

1H, d, J = 1.8 Hz). 

ESI MS (+) : 660 [M+H] +. 

<##0|J8 7 > 

(S) —2— t — ^h^V^;U7tt,-;U75/-4-[2-^PP-4- (2-

y h^v-5--r V7°P ?i-;u]- 1 h 

^V7txX7txlJ;U7|"^V- 2-7°P E'jlsJ'O > 

[0415] Dffc164] 

[0416] ##0|J7 9(7)^^(650 mg) £##0iJ 3 5 t g to® (687 mg 

) £itfe;fttk®£ LZ&tzo 
1H NMR (CDC 13, 400 MHz): d 0.95 (3H, t, J = 7. 2 Hz), 1.18 (6H, d, J = 

6.8 Hz), 1.20-1.40 (4H, m), 1.44 (9H, s), 1.58-1.82 (2H, m), 2.66 (2 

H, t, J = 8.4 Hz), 2.82 (1H, sept, J = 6.8 Hz), 3.39 (3H, s), 3.77 (3 

H, d, J = 11.0 Hz), 3.78 (3H, d, J = 11.0 Hz), 4.08-4.14 (1H, m), 4.2 

0-4.26 (1H, m), 4.50 (1H, br), 5.16 (2H, s), 7.02-7.20 (5H, m), 7.23 

(1H, d, J = 1. 6 Hz). 

ESI MS (+) : 660 [M+H] +. 

NHBoc 
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<##0!j 8 8 > 

(S) —2— t — ^h^V^;U7tt,-;U75/-4-[2-^PP-4- (5-

y^P7°P t°;u-2-> h^v?i -;u^7|-) 1 -v> 

h^v7tNX7txij;UTl"^v- 2 -y°n > 

[0418] ##0ij 8 0(7)^^(710 mg)£##0ij3 5<t|H]4i[z^^-t±g^^(622 mg 

) LTtifco 
1H NMR (CDC 13, 400 MHz): d 0.55-0.60 (2H, m), 0.85-0.90 (2H, m), 0.95 

(3H, t, J = 7.3 Hz), 1.30-1.40 (2H, m), 1.44 (9H, s), 1.54-1.68 (2H, 

m), 1.72-1.84 (2H, m), 1.95-2.05 (1H, m), 2.66 (2H, t, J = 8. 6 Hz), 

3.38 (3H, s), 3.77 (3H, d, J = 11.0 Hz), 3.78 (3H, d, J = 11.0 Hz), 4 

.11 (1H, dd, J = 9. 7, 4.9 Hz), 4.23 (1H, dd, J = 9. 7, 4.9 Hz), 4.50 ( 

1H, br), 5.14 (2H, s), 6.96 (1H, dd, J = 8.6, 2.4 Hz), 6.99 (1H, d, J 

= 2.4 Hz), 7.02-7.12 (3H, m), 7.23 (1H, d, J = 1.8 Hz). 

ESI MS (+) : 658 [M+H] +. 

8 9 > 

(S) -2-t -^h^V^;U7tt,-;U75/-4-[2-^PP-4- (5-

t 2 -> -;u^7I") ?! -;u]- 1 -v> h^F-

v7txX7txij;U7l"^v- 2 -y°n e 

[0419] [-fb166] 

[0417] [-fb165] 

NHBoc 

NHBoc 
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[0420] ##0|J8 1 (7Mt1=r^(400 mg) £##0iJ 3 5 t g to® (308 mg 

) LX%tz0 

1H NMR (CDC 13, 400 MHz): d 0.95 (3H, t, J = 7.3 Hz), 1.26 (9H, s), 1. 

30-1.40 (2H, m), 1.44 (9H, s), 1.60-1.80 (3H, m), 1.90-2.05 (1H, m), 

2.62-2.76 (2H, m), 3.38 (3H, s), 3.77 (3H, d, J = 11.0 Hz), 3.78 (3H, 

d, J = 11.0 Hz), 4.09-4.14 (1H, m), 4.23 (1H, dd, J = 9. 8, 4.0 Hz), 

4.49 (1H, br), 5.16 (2H, s), 7.05 (1H, dd, J = 8.0, 1.8 Hz), 7.08-7.1 

2 (2H, m), 7.21 (1H, d, J = 1.8 Hz), 7.30 (1H, dd, J = 8. 6, 2.4 Hz), 

7.33 (1H, d, J = 2. 4 Hz). 

ESI MS (+) : 674 [M+H] +. 

<##$19 0> 

(S) —2— t — ^h^V^;U7tt,-;U75/-4-[2-^PP-4- (2-

'Jjlsl-^y- 2 -y°n e 

[0421] [<fc167] 

[0422] ##0ij 8 2(7)^^(360 mg) £##0iJ 3 5 t g to® (421 mg 

) LX%tz0 

1H NMR (CDC 13, 400 MHz): d 0.95 (3H, t, J = 7. 3 Hz), 1.30-1.38 (2H, m 

), 1.43 (9H, m), 1.60-1.70 (2H, m), 1.72-1.82 (1H, m), 1.85-2.02 (1H, 

m), 2.62-2.72 (2H, m), 3.42 (3H, s), 3.77 (3H, d, J = 11.0 Hz), 3.78 

(3H, d, J = 11.0 Hz), 4.09-4.14 (1H, m), 4.20-4.28 (1H, m), 4.50 (1H 

, br), 5.23 (2H, s), 7.10-7.17 (2H, m), 7.20-7.25 (1H, m), 7.28-7.34 

(2H, m), 7.36-7.43 (2H, m), 7.45-7.51 (4H, m). 

ESI MS (+) : 694 [M+H] +. 

NHBoc 
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<##0|J9 1 > 

(S) — 4 — [4 — t -

2-0 an y JL—JI] - 2 - t ;U7 5 / - 1 -v> h^v 

7tNX7txij;U7|-^v- 2 — "7°P > 

[0424] ##0iJ 8 3(7)^^(450 mg) £##$J 3 5 t g (445 mg 

) &&&&#.%! t LXi§tz0 

1H NMR (CDC 13, 400 MHz): <5 0.94 (3H, t, J = 7. 3 Hz), 1.28-1.38 (2H, m 

), 1.43 (9H, s), 1.58-1.68 (2H, m), 1.72-1.82 (1H, m), 1.90-2.05 (1H, 

m), 2.58-2.68 (2H, m), 3.77 (3H, d, J = 11.0 Hz), 3.78 (3H, d, J = 1 

1.0 Hz), 4.02-4.12 (1H, m), 4.22 (1H, dd, J = 10.4, 5.5 Hz), 5.00 (2H 

, s), 6.07 (1H, s), 6.88 (1H, dd, J = 8.0, 2.4 Hz), 6.99 (1H, d, J = 

8.0 Hz), 7.02-7.12 (4H, m), 7.30-7.38 (1H, m), 7.35-7.42 (4H, m). 

ESI MS (+) : 680 [M+H] +. 

<##$] 9 2 > 

(S) -2-t — 4 —[4— (2-t-^'h^v 

5- h 'J -;u^7h) -2-^PP? 

X-;u]- 1 -V> h^v/tNX7txij;U7h^v- 2 -J'TJlsJ'O > 

[0425] Dffc169] 

[0423] Dffc168] 

NHBoc 

NHBoc 
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[0426] ##0ij 8 5(7)^^(260 mg) £##0iJ 3 5 t g to® (258 mg 

) LZ&tzo 
1H NMR (CDC 13, 400 MHz): d 0.93 (3H, t, J = 7. 3 Hz), 1.27-1.40 (4H, m 

), 1.44 (9H, s), 1.54 (9H, s), 1.62-1.70 (2H, m), 1.77-1.84 (1H, m), 

1.96-2.04 (1H, m), 2.64-2.74 (2H, m), 3.77 (3H, d, J = 11.0 Hz), 3.78 

(3H, d, J = 11.0 Hz), 4. 08-4. 14 (1H, m), 4.20-4.27 (1H, m), 7.19 (2H, 

m), 7.30 (1H, d, J = 8. 6 Hz), 7.39 (1H, s), 7.47 (1H, d, J = 1.8 Hz) 

, 7.53 (1H, dd, J = 8. 6, 1.8 Hz). 

ESI MS (+) : 756 [M+H] +. 

mmm is 
[0427] (S) -2-75/ —4 —[2—^PP —4— ( 2 — t K • Jp V— 5 — t° 

-;u^7h) y JI-JU]- 2 -y°n >M=ES ixjjb 

[0428] [-fb170] 

[0429] ##0iJ 8 6 (7Mt£#I (1.90 g)£10%^b7K^->^/-;U (19 mL) [z&Jg 

LXW. 1 (7)J£J£;$<!: Ltza mm 1 (7)J£J£;$£, 4OoCT3B#P01}f# Ltza % 1 

(7)J£J£;$(7)^££;J!IU±^£ Ltz'ik, h-h'J;U (20 mL) [ZjgJgL 

, mZT-te h-h 7K;<rrL&^b 3-K h >J * 

T;Uv^>( 1.85 rnL)&}$TLZm2(DJxIfcm£ Ltza mm 2 0), 

7K;^ L^^b3O^r01if # Ltzo %2 0J5JS?ft[Z7K (80 mL) £}JP*.N £ b (37K^ 

Lft^b3O:9f01*i#L^ fi]>f-ya>l:J: U Lfco !# 

btlfcjStfcifel 7-tr h-h 'JyU-x t KP 7 =7 L 

tzo S«gBHB[c<fcy#btif=@ft:£0.5 mol / L 7KSHbt" h 'J ^7A7k&& (10. 

0 mUd^Lfc^ ^ISTkiS&dl.O mol / L £&£JjP*T pH 3 t Ltz0 

*<»&s m&Ltzmit&fcWLtz&s u gw^a.oo g)£efei»^<!: 
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Lxmtz0 

mt/tm : [a]D26 -2. 00 (c 0.51, MeOH). 
1H NMR (DMSO—d6, 400 MHz) : (50.82 (3H, t, J = 7. 3 Hz), 0.88 (3H, t, J 

= 7.3 Hz), 1.20-1.35 (2H, m), 1.43-1.60 (4H, m), 1.64-1.76 (2H, m), 2 

.41 (2H, t, J = 7.3 Hz), 2.54-2.66 (2H, m), 3.65-3.85 (2H, m), 6.87 ( 

1H, d, J = 8. 6 Hz), 6.98-7.04 (2H, m), 7.05-7.09 (2H, m), 7.24 (1H, d 

, J = 8. 6 Hz). 

HRESIMS (+) : 488.1430 (C22H32CIN05PS <!: LTl+gfit 488. 1427). 

jtmMSr • H/lfit C 52.49%, H 6.24%, N 2. 79%, C22H31CIN05PS. 0. 75H20<?r 

LTl+gfit C 52.69%, H 6.53%, N 2.79%. 

mmm 19 
[0430] (S) -2-75/ —4 —[2—^PP —4— ( 2 - t KP Jp V-5 ->f V 

p -;u^7h) 7i-ji/]- 2 -?°P ixjjb 

[0431] Dffc171] 

[0432] ##0ij 8 7(7)^^(640 mg) £H«J1 <t g ft® (376 mg) £ 

LXmtz0 

: [a]D25 -2. 08 (c 0.50, MeOH). 

1H NMR (DMSO—d6, 400 MHz) : (50.87 (3H, t, J = 7.3 Hz), 1.11 (6H, d, J 

= 6.7 Hz), 1.20-1.40 (2H, m), 1.45-1.60 (2H, m), 1.68 (2H, br), 2.59 

(2H, br), 2.76 (1H, sept, J = 6.7 Hz), 3.70-3.82 (2H, m), 6.89 (1H, d 

, J = 8.4 Hz), 6.95-7.05 (2H, m), 7.10-7.15 (2H, m), 7.24 (1H, d, J = 

8.4 Hz). 

HRESIMS (+) : 488.1433 (C22H32CIN05PSLTl+gfit 488. 1427). 

: H/lfit C 51.93%, H 6.38%, N 2.69%, C22H31CIN05PS. H20<t LTlt 
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JUS c 52.22%, H 6. 18%, N 2.77%. 

UMI 20 
[0433] (S) -2-75/ —4 —[2—^PP —4— ( 5 - • y°U t°)U~ 2 - t 

-;u^7h) y JI-JU]- 2 -y°n >M=ES ixjjb 

[0434] Dffc172] 

[0435] ##01] 8 8(7)^^(622 mg) £HJf50l] 1 <b W^(314 mg) 

LTtifro 

: [a]D26 -1.68 (c 0.50, MeOH). 

'H NMR (DMSO—d6, 400 MHz) : (5 0. 50-0. 58 (2H, m), 0.80-0.87 (2H, m), 0.9 

1 (3H, t, J = 7.4 Hz), 1.28-1.40 (2H, m), 1.50-1.63 (2H, m), 1.68-1.7 

6 (2H, m), 1.78-1.88 (1H, m), 2.58-2.70 (2H, m), 3.70-3.84 (2H, m), 6 

.87 (1H, d, J = 8.4 Hz), 6.97 (1H, dd, J = 8.4, 1.8 Hz), 7.00-7.07 (3 

H, m), 7.28 (1H, d, J = 8.0 Hz). 

HRESIMS (+) : 486. 1276 (C22H30CIN05PS t LTl+gfit 486.1271). 

jtmMSr : H/lfit C 52.06%, H 5.97%, N 2.64%, C22H29CIN05PS. 1.2H20<t LT 

HtJtlit C 52. 06%, H 5. 76%, N 2. 76%. 

mmm 21 
[0436] (S) —2—75/ — 4 — [4— (5-t-^fJb-2-t h'P 

- 2 -0 • • ?i- ;u]- 2-y°n ixjjb 

[0437] [itm] 
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[0438] ##0ij 8 9(7)^^(308 mg) 1 t g (157 mg) 

LXmtz0 

mt/tm : [a]D26 -1.94 (c 0.53, MeOH). 

1H NMR (DMSO—d6, 400 MHz) : (50.87 (3H, t, J = 7. 3 Hz), 1.19 (9H, s), 1 

.20-1.35 (2H, m), 1.45-1.60 (2H, m), 1.62-1.74 (2H, m), 2.55-2.70 (2H 

, m), 3.60-3.85 (2H, m), 6.90 (1H, d, J = 8. 6 Hz), 6.96-7.04 (2H, m), 

7.22-7.30 (3H, m). 

HRESIMS (+) : 502. 1582 (C23H34CIN05PS t LTI+Wfit 502.1584). 

: H/lfit C 53.85%, H 6.44%, N 2.55%, C23H33CIN05PS. 0.5H20<!:LT 

If It fit C 54.06%, H 6.71%, N 2.74%. 

mmm 22 
[0439] (S) -2-75/ —4 —[2—^PP —4— ( 2 - t KP^rV-5-tf^i 

-;u^7h) y JI-JU]- 2 -y°n >M=ES ixjjb 

[0440] Dffc174] 

[0441] ##0ij 9 0(7)^^(400 mg) £H«IJ1 <t IsUtlz&f&S-tHg W^(219 mg) 

LTtifro 

j^Jt : [a]D26 -1.32 (c 0.50, MeOH). 

1H NMR (DMSO—d6, 400 MHz) : (50.86 (3H, t, J = 7. 3 Hz), 1.20-1.35 (2H, 

m), 1.45-1.62 (2H, m), 1.64-1.76 (2H, m), 2.58-2.68 (2H, m), 3.68-3.8 

0 (2H, m), 7.03-7.10 (2H, m), 7.13 (1H, d, J = 1.8 Hz), 7.22-7.30 (2H 

, m), 7.38 (2H, t, J = 8.0 Hz), 7.48-7.58 (4H, m). 

HRESIMS (+) : 522. 1275 (C25H30CIN05PS t LTl+gfit 522.1271). 

jtmMSr : H/l'Jfit C 56.58%, H 5.52%, N 2.38%, C25H29CIN05PS. 0. 5H20<!:LT 
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HtJtlit c 56. 55%, H 5. 69%, N 2. 64%. 

UMI 23 

|-) - 2 -o • ny 2-y°n ixjjb 
[0443] Dfk175] 

[0444] ##0|J9 1 (7Mk1=r^(430 mg) 1 t I^UtC:g (210 mg) 

LTtifro 

j^Jt : [a]D26 -2. 15 (c 0.50, MeOH). 

1H NMR (DMSO—d6, 400 MHz) : (50.88 (3H, t, J =7.3 Hz), 1.22-1.38 (2H, m 

), 1.46-1.62 (2H, m), 1.66-1.80 (2H, m), 2.56-2.70 (2H, m), 3.70-3.82 

(2H, m), 4.96 (2H, s), 6.80 (1H, d, J = 3. 1 Hz), 6.85 (1H, d, J = 8. 

6 Hz), 6.90 (1H, dd, J = 8. 6, 3.1 Hz), 7.07 (1H, dd, J = 8.0, 1.8 Hz) 

, 7. 11 (1H, d, J = 1.8 Hz), 7.24-7.38 (6H, m). 

HRESIMS (+) : 552. 1384 (C26H32CIN06PS t LTI+Hfit 552.1377). 

: H/lfit C 54.89%, H 5.53%, N 2.52%, C26H31CIN06PS. H20<!r LTlt 

JUS C 54. 78%, H 5. 48%, N 2. 46%. 

mmm 24 
[0445] (S) -2-75/ —4 —[2—^PP —4— ( 2 — t KP + y—5— HJ 7 

;U7hP> -;u^7h) -;u]- 2 ixj 

;u 
[0446] 
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Hfc176] 

"cocc^C 'OPO(OH)2 

[0447] ##0ij 9 2(7)^^(250 mg) 1 <!:g (90 mg) £ 

LTtifro 

j^Jt : [a]D26 -1.76 (c 0.50, MeOH). 

1H NMR (DMSO—d6, 400 MHz) : (50.86 (3H, t, J = 7. 3 Hz), 1.20-1.32 (4H, 

m), 1.50-1.64 (2H, m), 1.68-1.80 (2H, m), 2.60-2.70 (2H, m), 3.70-3.8 

0 (2H, m), 7.11 (2H, m), 7.22 (1H, d, J = 1.8 Hz), 7.30 (1H, d, J = 8 

.6 Hz), 7.40 (1H, d, J = 1.8 Hz), 7.52 (1H, dd, J = 8. 6, 1.8Hz). 

HRESIMS (+) : 528. 0985 (C21H27CIF3N05PS t LTl+gfit 528.0988). 

: H/lfit C 47.06%, H 4.92%, N 2.22%, C21H26CIF3N05PS. 1 /2H20L 

Tl+gfit C 46.98%, H 5.07%, N 2.61%. 

mmm 25 
[0448] (S) -2-75/-4-[2-^PP-4- ( 2 - t K • JF- is- 5 -1> 

*is-?jL—j\,tt) y JI-JU]- 2 -y°n >M=ES ixjjb 

[0449] Dffc177] 

[0450] IM11 3(7)^^(100 mg) Iz1 'J ^ (2.00 ml)£ 

1X\z.s 50°CT*2B#rB1it#Lf=o 3 mol/U£&£Jjn* 

pH 6<t LXs 

(75.0 mg)£6fefLTtifro 

: [a]D25 -5.00 (c 0.10, DMSO). 

o 
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1H NMR (DMSO—d6, 400 MHz) : (50.87 (3H, t, J = 6. 7 Hz), 1.30 (2H, br), 

1.53 (2H, br), 1.68 (2H, br), 2.62 (2H, br), 3.70-3.75 (2H, m), 6.90 

(1H, d, J = 8.0 Hz), 7.02-7.06 (1H, m), 7.15 (1H, d, J = 1.8 Hz), 7.2 

6 (1H, d, J = 8. 6 Hz), 7. 65-7. 72 (2H, m). 

HRESIMS (+) : 490. 0857 (C20H26CIN07PS t LTl+IHit 490.0856). 

f : HM C 44.94%, H 4.89%, N 2.51%, C20H25CIN07PS. 0. 7NaCI t L 

Tit Will C 45. 25%, H 4. 75%, N 2. 64%. 

<##0|J9 3 > 

(S) —2— t — ^h^V^;U7tt,-;U75/-4-[2-^PP-4- (2-

> hJpv-5- h 'J -;u^7h) -2-?°Pt° 

>- 1 -7|-—;u 

[0452] ##0111 9(7)^^(11.0 g)<t##0ij 7 4(7)^^(18.5 g) <t £##0] 2 

0<t|H]4i[Z^^-t±g^^(19.2 g)^^^^^ LTtifro 

1H NMR 

(CDC 13, 400 MHz): d 0.96 (3H, t, J = 7.3 Hz), 1.29-1.43 (2H, m), 1.44 

(9H, s), 1.59 (2H, dd, J = 7.3, 1.8 Hz), 1.83 (1H, ddd. J = 13.9, 12 

.1, 5.4 Hz), 1.96 (1H, ddd, J = 13.9, 12.1, 5.4 Hz), 2.63-2.78 (2H, m 

), 3.75 (2H, d, J = 6. 7 Hz), 3.92 (3H, s), 4.17 (1H, br s), 4.64 (1H, 

s), 6.96 (1H, d, J = 8.5 Hz), 7.17 (1H, dd, J = 8.5, 1.8 Hz), 7.17 ( 

1H, d, J = 8.5 Hz), 7.32-7.35 (2H, m), 7.51 (1H, dd, J = 8.5, 1.8 Hz) 

[0451] [-fb178] 

NHBoc 

ESI MS (+) :548 [M+H] 



3 90L)TOi#£^-l§*[s|?89r$##£(S OOOm^WP 6[|0## [99*0] 

H' 

[08iqj-] [99170] 

ic-^- L -<$£iroq • £-

2- [ir— Tc^(^^n^(c(\^-9-<-^FH ^ 

-2) — 17 —••£—2] —17 —/$Zl/'-^1/'££<^H£- 1 -2- (S) 

<9 6[$##> 

r 'PP 'HD 89 7. '(ZH 6 7. = r 'HD 9L 7. ' (ZH 6 7. = P 'P 'HD CL 7. ' (z 

H 8 L = P 'P 'HD 60 7. ' (ZH 8L '6 7. = P 'PP 'HD 16 9 '(s 'HD LL'9 

'(s Jq 'HD L9 P '(s Jq 'HD 9L ' (ZH L '9 = P 'P 'HZ) ZL'Z ' (w 'HZ) 

ZL'Z-LS'Z '(ZH 9 9 '9 LL '6 "CL = P 'PPP 'HD 06 L ' (ZH 9 9 '9 LL '6 8 

L = P PPP 'HD 6/. L '(ZH 8'L '8 7. = P 'PP 'HZ) 69 L '(s *H6) WL '( 

w 'HZ) L17 L-8Z L '(ZH 8 7. = P '1 'HO 96 0 9 • (ZHIAI 0017 'SI000) MN Hi 

imwwmzi 
3 l7S S)^^i-f1-^^-]ii[s|?S S[|^##^(§ 69 8)I^TOe 6[$## [fr9frO] 

ir—L -< 

• £ - 2 - [1f—X£ (_£-£ir=i£ir-£><'n_£ir£fH -9-<^D-l 3 

-2) -l7-DD^-2]-l7-/5 (S) 

< 17 6 [l$j£#> 

•+ [H+W] 1789: (+) SIAII S3 

(ZH 8 'L = P 'P 'HD 08 7. ' (ZH 8 L '6 7. = 

[6/.L^] [89170] 

csmo/oiozdfAiDd 17091700/II0Z OAV 
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) K®t LXi§tz0 

1H NMR (CDC 13, 400 MHz): <5 0.96 (3H, t, J = 7. 3 Hz), 1.30-1.43 (2H, m 

), 1.44 (9H, s), 1.54-1.60 (2H, m), 1.82 (1H, ddd, J = 13.9, 12.1, 5. 

4 Hz), 1.94 (1H, ddd, J = 13.9, 12.1, 5.4 Hz), 2.63-2.78 (2H, m), 3.4 

0 (3H, s), 3. 74 (2H, d, J = 3.0 Hz), 4.16 (1H, br s) 4.63 (1H, s), 5.2 

5 (2H, s), 7.16-7.23 (3H, m), 7.36 (2H, dd, J = 8.5, 1.8 Hz), 7.47 (1 

H, dd, J = 8. 5, 1.8 Hz). 

ESI MS (+) : 578 [M+H] +. 

<##0|J9 6 > 

(S) —2— t — ^h^V^;U7tt,-;U75/-4-[2-^PP-4- (2-

> hJPV-5- h >J TJIS7J:7i^]- 2-

-Ju E°)lsJ'$ >- 1 -7—Jl 

[0458] ##0ij9 5(7Mtl=r#](1.05 g) £##01] 6 7 t g ft® (940 mg 

) £itfe;fttK®t LXi§tz0 

1H NMR (CDC 13, 400 MHz): <5 0.96 (3H, t, J = 7. 3 Hz), 1.30-1.43 (2H, m 

), 1.46 (9H, s), 1.53-1.64 (2H, m), 1.89-2.30 (2H, m), 2.56 (1H, ddd, 

J = 13.4, 12.2, 4.9 Hz), 2.65 (1H, ddd, J = 13.4, 12.2, 4.9 Hz), 3.4 

1 (3H, s), 5.23 (1H, br s), 5.25 (2H, s), 7.12 (1H, d, J = 7.9 Hz), 7 

.19 (1H, dd, J = 7. 9, 1.8 Hz), 7.22 (1H, d, J = 7. 9 Hz), 7.31 (1H, d, 

J = 1.8 Hz), 7.38 (1H, d, J = 1.8 Hz), 7.48 (1H, dd, J = 7. 9, 1.8 Hz 

), 9.34 (1H, s). 

ESI MS (+) : 576 [M+H] +. 

[0457] Dffc181] 

NHBoc 
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<##0|J9 7 > 

(S) -3-t -^h^V^;U7tt,-;U75/-5-[2-^PP-4- (2-

> h^v-5- h 'J ^;U7hP>-;u^7h) ?i-;u]-3-

7°P t°;u- 1 ;U7tNX7tx>iiv> fjuxfjb 

[0459] [-fb182] 

NHBoc 

[0460] ##01] 9 6(7)^^(940 mg) £##0iJ 6 8 t I^UtC:g (662 mg 

) LTtifro 
1H NMR (CDC 13, 400 MHz): <5 0.95 (3H, t, J = 7. 3 Hz), 1.30-1.44 (2H, m 

), 1.46 (9H, s), 1.52-1.65 (2H, m), 1.92 (1H, td, J = 12.2, 4.9 Hz), 

2.02-2.16 (1H, m), 2.62-2.80 (2H, m), 3.41 (3H, s), 3.72 (6H, d, J = 

11.0 Hz), 4.63 (1H, br s), 5.22 (2H, s), 5.73 (1H, t, J = 17. 7 Hz), 6 

.81 (1H, dd, J = 22.6, 17.7 Hz), 7.16-7.19 (2H, m), 7.22 (1H, d, J = 

8.6 Hz), 7.35 (1H, d, J = 1.8 Hz), 7.36 (1H, d, J = 1.8 Hz), 7.50 (1H 

, dd, J = 8. 6, 1.8 Hz). 

ESI MS (+) : 682 [M+H] +. 

<##0!j 9 8 > 

(S) -3-t -^h^V^;U7tt,-;U75/-5-[2-^PP-4- (2-

> hJpv-5- h >J ^;U7hP>-;u^7h) ?i-;u]-3-

-Ju fjuxfjb 

[0461] [-fb183] 

NHBoc 

[0462] ##01] 9 7(7)^^(662 mg) £##0i] 6 9 t I^UtC:g to® (290 mg 
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) LXi§tzo 
1H NMR (CDC 13, 400 MHz): <5 0.95 (3H, t, J = 7. 3 Hz), 1.26-1.40 (2H, m 

), 1.44 (9H, s), 1.52-1.65 (2H, m), 1.65-1.86 (4H, m), 2.04-2.28 (2H, 

m), 2.60-2.72 (2H, m), 3.41 (3H, s), 3.74 (6H, d, J = 11.0 Hz), 4.27 

(1H, br s), 5.25 (2H, s), 7.10-7.28 (3H, m), 7.38-7.42 (2H, m), 7.52 

(1H, dd, J = 7. 9, 2.4 Hz). 

ESI MS (+) : 684 [M+H] +. 

mmm 26 
[0463] (S) —3—75/ —5 —[2—^PP —4— ( 2 — t KP^y —5— HJ 7 

;U7|-py -;U^7|-) ?I ~;u]- 3 -?°n 

[0464] Dffc184] 

[0465] ##0i] 9 8(7)^^(250 mg) £HJf50i] 1 <t g M#] (30 mg) £ 

LTtifro 

j^Jt : [a]D25 -17. 81 (c 0. 10, MeOH). 

1H NMR (DMSO—d6, 400 MHz) \ 8 0.95 (3H, t, J = 7. 3 Hz), 1.22-1.58 (6H, 

m), 1.64-1.86 (4H, m), 2.52-2.78 (2H, m), 7.09 (2H, d, J = 8. 6 Hz), 

7.23 (1H, s), 7.25-7.33 (1H, m), 7.41 (1H, s), 7.49 (1H, d, J = 8.6 H 

z). 

ESI MS (+) : 512 [M+H] +. 

[0466] mzmmmt 
0u 1, mm 2, mm 3 R4i:j;ot^to 

[0467] <H&0i]1> S1P 1-'J>il) t hS1P3g^f§M 

IS(7)mi*i^i;uv^AS!]M[3^-r^)itl^b^^(7)trp$ij^ffl 
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10%(7)"^7vl£J£lf[UW„ fccfct/300 /ig/mLeDGeneticin^-^t^Ham' s F-12i§±t!} 

x*t :©t hsiP3g^f§ucHo 
SfflflS£0.25% h xV yv^i-JUmu 10% 
fccfct/300 /ig/mLeDGeneticin^-^t^Ham' s F-12±S±t!ll-J*?3lLtza 

t hS1P3g^f§IJCH0$ffliS^7 x 104 /100 /i L/we 11 <!:£:££ d [396 ftHfe 

0 'J 7T\\ h A7°U- h (BD Falcon Biocoat) izfSfl LN 37°CN 5 % C02TTf—B# 

±S#Lfro 10, 100 u L 0.1 % (BSA)^P 

BST:\ wel I £30ft;f Lfco 0.1 % BSA^Ham' s F-12Jg*fe[::£&&, 37°C C 

0 2 -T > ^ Tr 6 B# Pel ifll ;f 01 f i 5a II £ ̂ T o fr o 

[0468] 6B#rBl^lz±S±t!l$-|tTN FIuo3 loading buffer£50 L/wel HQH_N £bl-1 

B#rBl±p#Lfr0 Fluo3 loading bufferli^cT)^;-5 Iz LTIRIM Lfio £ 

Fluo3-AM (Doj indo) <tpluronic F-127 (20% DMS0;H;i£N invitrogen) £ 

flip Ltzo FIuo3-AM<tpIuronic F-127<t(7)^l£;!-njll;i££Hanks 

-HEPES Ay?T-(20 mM HEPES (pH7. 4), 0.1% BSA (Fatty acid Free), 2. 

5 mM probenecidli"^/\>'i7X2F§Ttm/ll^) IC^]PH.N Fluo3-AM(7)$t;|iJ3££4jUM 

t Ltz&O&s Fluo3 loading buffert Ltza 

mPeKTM^zLK—h(7)f£N 100 ul (7)Hanks-HEPES /$yy 7—Tr3[H;5fe 
-otzo (125 nMN 1.25 u MN 12.5 uUDttzlZmSO&mMLtzWi 
y 7 — £ 100 ulft\7L, -7^0 P?°L— (FLEX Station ( 

Molecular Device#)) '4]Tr37 °CN 30:9^ h Ltza ^(D'&s IHSM 

zm^Xs mgmRmzxmmmwtemmximLtzS]? ($t;uto. 1 nM, 1 
nMN 10 nMN 100 nMN 1 IJL M) £25 u\J)W7L^ ^;Uvr>Affi]Ml-S'^< Fluo3lz 

J®J^3^ft485nm, 4£tii;j£:ft525nmTf;f£a^ ;1$Ltza 

ICS-5^N S^^7lD^Jt^bS/J^7lD^Jt£^ll^r1il (^3fcigflnm) £WtH L 
;l$Lfc:£3fcigJjnm£teEU PRISM 47 3? h^i7 (GraphPad) £ffl^ 

r, sw(D:mmtmtttmM(Dm{%&M$i&iLtz0 ^^ncis-^ ^ 
&*^gB#fc<fcr;#;t®0<fc£&^gB#[ZfcMt3EC5Ofit£#*gtti Lfr0 -
ftbf&fit^tlcSchild Plotfl¥fir£m\ mmnmm&Mlsbtz0 10 
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00 nmol/L>Kd1it^100 nmol/Llzo^T(i+N 100 nmol/L>Kd1it^10 nmol/Llz 

ol^T(i++s 10 nmol/L>Kdfit^1 nmo I/Liz (£+++, 1 nmol/L>Kdlillc 

o (£++++<t^SEL, ^"ICi^Lfco 

[0469] [^1] 

S1P3 S1P3 S1P3 

1 ++ 10 ++ 18 +++ 

2 ++ 11 +++ 19 +++ 

3 ++ 12 ++++ 20 +++ 

4 +++ 13 ++++ 21 ++++ 

5 +++ 14 22 ++++ 

6 + 15 + 23 +++ 

7 + + 16 + + 

8 ++ 17 + 

9 + ++ 

[0470] <H,»J2> t 

10%(7)"^7vfl£J£lfiUfs S.t/200 /ig/mLcDGeneticin^-^t^Ham' s F-12i£±t!lTf 

mittmLtzt: hS1Pg^f§IJCH0» (hSIP^^fllJCHOm, hS1P3g 

^f§IJCH0»St;hS1P4g^f§IJCH0m) £4x104 eel I s/we I I T596 KM 

ftOUTTti hAi£#?°L-h (=i-X$~) izMfIU 37°CN 5%C02£ttTT-

—0^±p#Lfro £ bf-Ca^'&tlfcjt^fii^lli: LTCalcium Screening 

Kitlit^ (mC4t¥) £MlU 37°CN 5%C02£ttTT-60flfii]Jg£Ltza 

N -?-(0 n?°ls- (FLEX Station, tU^7-f/\VX 

) ®S3^ft485nms ^tli^ft525nm[zfcMt^m^f Lfc0 

aitjlJtOIO^OjlJtlc/dr^^aiSl-tliTrPMLfrSIP, ( 

S$tDMS0;lJt0. 1%) 1. 5#STrffltt100# 

(g^M) £iraiu 
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(%) ZWltiLtzo LMh 

LT, PRISMV^h^xT (GraphPad) £ffl^TEC501it£;fctf)fco 

[0471] 3&t/H«n 5(7)^^(7)EC5o1il[i>10 umo\/LXh-otz0 £tz 

H,»J 1 0^&£El^TS1P1gHft;07'>£ =T-X hfFffl£flMffiL 

3&t/H«n 5(7Mt£#](7)Kd1it[£>100 umo\/LXh-otz0 

[0472] <H,»J3>LPS!^f§IAifll^^x;U 

5 (F. Nissen et a I., Nature, 452, 654(2008)) lcfEi|jt(7)^j";££ 

##[cLT^Tofr0 C57BL/6JT^X (T^-JUX'JA- K7-8W) [ZN LPS ( 

Lipopolysacchar ide) ^1mg/ml t Ltz&(7)$\ IS 

JgfltSi-5 (10m I/kg) Ltz0 it^b^^[i10mg/kgTrLPS^15^|tj<!:2B#rB1^ 

[zmmwm&s-Ltzo LPsg^i8B#rBi^[c«gijL, 
itiLtz0 UPHIIII'J >/<ffll£200u U Mil£1ml<Df&ffl/iy7 7— (30mM Tris(pH 

7.4), 150mM NaCI, 0. 1% Tr itonX-100, 2mM CaCI2, 2mM MgCI2) XMMLs ^ 

IL-Ip ELISA Kit (THERMO*±) zmi^xm 
\L-I p m Ltz„ 5 0 %\>A±(Dit^mt+++ 

, 5 O %>W%W^ 3 0 IZ+ + S 3 0 %>W%W^ 2 0 %0Mfc£ 
®l£+££fEL, £2lZ7jkLtz0 

Ltz0 

[0473] [|S1] 

a-(1~X/Y) x 100 
10r*g/Mg#fi#0IL-1 JS SM 

Wip# OS) 

[0474] 
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[H2] 

»J¥ 

11 ++ ++ 
12 ++ + 
13 +++ +++ 

[0475] <mm4 

< 9 (D. Rittirsch et al., Nature Proto 

cols, 4, 31 (2009)) [zSHii(7)^£##[zLT^Tofro 

Long-Evans 5?y h (H^iXUby- SI9W) -< 7 

Tt-7 7 K&JgSB£S]llU Wfli^dtiiLfco WJ3i£*i&T:1££oU 18G 

l^TWIiTfeuinP^I-SMpjTiAl^lSltfro 5D;M^WIi$"f^l^ll-J^ L, 

flP^M^Lfro f(Df77h^-vl:IL, 4HP01tli?U 

fro it^b^^li^fllifMlc^MLfr^i-zL-UcfcyO. 1 mg/kg/hr££*><*: 

a [cCLPmM^2B#r01^^ bltlS4 Lfro 

H»|J2 2(7Mb£#](7)&-^ff[£, h 

(£#MftfFffl) £fc, 4H&0£#$£&ft;||4O 

%f£ofr(7)[Z^L, H«iJ2 2(7)-fb^^T(i70%<!:^#^S^ffl^Efeb 

tLfeo y , ili 2 2 (TMb^lifjUttl::*} L^f$]Tfo<g> 

u££lntz0 

[0476] JM±(7)$n^frb, *#§0JHb^(£t hS1P3g^[C^LiatLfi7>^ zf~X 

SlPlgHfalZftf <§>7>£ =f-X hfFffl^T^-X hfF 

ffl(£iil^:i:< TjkZte^ztftWtbfrtte-otzo *#PJHb£#][i, Sfc 

LiWHtzWPM^Tjkt z t&BiE£Htz0 



im *mwm smmwmm vfiia 
v smmm 

sYx^xi>¥»^¥flR±i[f 
^> vii^iMifP s^±<i> s±±c>(imm sPiHwi.i#sii! smwm 
m %aaffiiw^¥ sw-imwm SYH^>^ ̂ -OPS-I^I/XIO-
osy 'Yvy^^^fc^y ^iiii s 

^n«i« smm ^mi'Min! s (say v) smm 

sw-mm% ssii s (adoo) 
^i-i! s»i^ ^ 
d y x-p^<zcdLs^^sfri^-]ra^ urn] 

^mi*m\&Q)TMW 

csmo/oiozdfAiDd 17091700/II0Z OAV 
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— teiC (1) 

mi 

[it (1) /\n?ym=?-s h 'J -JMu* =f)\y 

S, M^S£^LT^T&cU^llfn ~6(7)7;u^;uSN 

^LT^T&£l^llifc3~6(7)v^ P7;u^;us, M^S£^LT 

1 0(7)7'J-;uSN 

j^Hfn ~4(D7il/3+vSs M^S£^LT^T££l^>v;U7r 

+ vi, MJ&S^ LT^Tt^l^Hfn ~4(D7v^S, *s7J 

iXlii)v;uS£^L, R2 

i& 1 ~6<7)7;u^;us;mM^S£^LT:^T:££i^ilifc2~6(7) 

7;U^-;US£^U Xlt 1 

£ T U Y X[*M&££*r L 

TiM:££i^l!fn ~6(7):r;u^;uS£^u Z(£/\P^>J1^£ 
] 

V££tl£is7 X—JUXJU7 <{ Ki^Ifa^L< 

£ ̂ (DiMXlt^rti b O)7m®o 

[Ii^Ii2] mlSH-^ie (1) — JteiC (1a) 
[jfb2] 

[i£ (1a) 4\ R\ R 2N X, Y(i|fr^0®y] 
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[!fr*ijI4] 

Tr^£ft<g>li;fcil 1 SE®t(7)v?x-;ux;u7-r Kliaifa^r L < 

HUSB—(1) Tf^ft^b^w, — teiC (1 b) 

Mt3] 

[i£ (1 b) 4U X a(iii^Jl^X(i-CH2-£^L, R1 s R\ 

Y (i BuifE#)® y ] 

"r?^£ft<5sfjfcJl 1 fE#t£>v7x-;ux;U7-< Klfaifa^r L < 

^ to [ - i*F H £ ft <§> -t (7) £E X (£^ ft b 0 7jCIP #) o 

(1) — JlftiC (1c) 

[>fb4] 

[it d c) ^ Rist;R2iiiij^(7)iiy] 

Tr^£ft<g>IS;fcl11 SEi)t0v?x-;ux;u7-f Kl^Ifa^L< 

^ W (- f^§ £ ft £ -t (?) im X (£•£ ft b d) 7|c%P#3 o 

luISR1^ h y ?;u7f-py^;uss j^ifc i ~6®7;WSs ^ 

I!fi3~6(7)v^ PT;U^;US^ i£l!ifc6~i 0 07'J-ii/SXli^ 

>v;U7h^vSTfe^li^il4|Eii(7)v^x-;ux;u^^ 

L< I»II^0<](C|^^^ft^^0t^Xtt^ftb(7)7KMo 

filE-Mit (1) •x?^£ft&1b'&!feijbV 
(S) - 2 -7 5 7-4- [2->7PP-4- (2-th'P^>-5 

-h'J7;btP>f^7i-;i/ft) 7x-;H - 2-?°P t°;u^> 
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/ixfik 

(R) -2-7'Jil/-2-75y-4- [2-£PP-4- (2-t 

KP+v-5- H 'J ?;UTTP/T;U7X;H;H 

IJ >11^/ ixfik 

(S) -2-75Z-4- [2-^PP-4- (2-tF,P+V-5 

- h 'J 7JU7t-py ^;u^x-;u^7t") 7xz;H -2->^;u^T;u 

'J >11^/ ixjik 

(S) -2-7S/-4- [2--S7PP-4- (2-tKP^V-5 

—r V?°P t°;u?x -;u^7f-) 7n;H - 2 -y ̂ ;u^;u'J >St 

(S) —2—757 — 4— [2-<7PP-4- ( 5 - P ?°P t°;U 

-2-tF~P;iry7i-ibft) ^x~;U] — 2 — / 'J > 

ixfik 

(S) -2-75/-4- [4- (5-H>i/;U7h^v-2-t KP 

7|-) -2-^PP7I-JH - 2-/T;U^;U'J > 

It^y ixfik 

(S) -2-757-4-[2-^PP-4- (2-tF'P^V-5 

-7°p tf;u?x -;u^7(-) ^x- ;u] - 2 - 7°P fyu^yu'J >1£^E 

/ ixfik 

(S) -2-757-4-[2-^7PP-4- (2-t KP + V-5 

->f V7°p t°;u^x-;uT7t-) ^x-;u]- 2-7°P t°;u^T;u'J > 

li^y ixfik 

(S) —2—75/ —4 —[2—?PP —4— (5-i/^ P7°P t°;U 

-2-t KP +v7i-;u^7h) ?x-;u]-2-?°n t:;u^;u'J 

>||^/ iXfik 

(s) —2—75/ — 4 — [4— (5-t-^T;u- 2-t KP^->7 

x -;u^7f-) - 2 - ̂  P P ?x ~;u]- 2 -y°n t°;u^^;u'J 

/ iXfik 
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(S) —2—75/ —4 —[2—^PP-4— (2 —tKP^rV-5 

- y x.-){,]-2-?°a 

TJUS Xtt 

(S) —2—75/ — 4 — [4— (52 - t KP 

+ - 2 -0 P P^x- ;H- 2-7°P t^L-T^L-M 

1/Ii^E/ 15tl0v7x 

[11^117] lulB-feit (1) 

(-) —2—75/ — 4— [2-^PP-4- (2-tKP^FV-5 

-h'J7MP^f^7xzjl,ft) 7i-iH -2-^P tf/U^ 

;i/'J >11^/ ixfjk 

(-) - 2 - 7 'J ;u- 2-75Z-4- [2-^PP-4- (2-t 

KP^rv-5-h U 7;b7hP/^;b7x-;u^^-) ^x~;u] 

'J >lt^E/ IXfJk 

(_) —2—75/ — 4— [2-^PP-4- (2-tKP^>-5 

-hU7M0^fiL'7x-il/ft) ^x-;u] -2-/^^;L> 

U >B.=ES IXfik 

(-) —2—75/ — 4— [2-^PP-4~ (2-tKP+V—5 

—r V^P t°;i/^x-;u^^-) ?x-;u] - 2 -/ >11 

^E/ iXfik 

(-) —2—75/ — 4— [2-^7PP-4- (5-*>2 P?°P t°JU 

-2-tKP^v7xZibft) 7i-ib] -2-/^;u^>;uiJ > 

lt/IXTik 

(_) -2-757-4- [4- (5-^>vM^>-2-tFP 

^*>7x-2-^PP^X-;H -2> 

lt-& / iXfik 

(_) -2-75/-4-[2-^PP-4- (2-tKP^rV-5 

-"7°P t°;b7x~;U^7r-) 7i-iH-2-7°P >1^ 



XO¥H >-fr >PS-]^i/X1C>^ 
swyn^YKy^^iiKc^yzi-iz SPTO sPimtn s& 
mi.MM.5£& smw s (say v) m 

Dtf^]>n^iiiii^i smm smmm% 
siii s (adoo) stwi>^ ^mwM immi] 

0|3>Pf:iiiH x-p$ 

<Z— $£3-1 (SdLS) S|i< (\ - I -<<*£< J-

>ns*j-
y C\(Y^\(-^ C^comi I-IC. l^Vl\a\%CQ) L~ L Ml^SI [8lr^SI] 

>^i/,xi/'-x^Aajsai Lir^ii<§'^ai/'^Yx/iis< 
fiir-££i^ •<^-3-[/ir— x^aa^-2- (_|^^i/'— 

• d 3-2-<^-M^<V-S) -17]-17-/5Z-2- (-) 

¥1X 

XX /i|g< • £- 2 -V\(—^C (-^^(-^ Cp -

9-<^D^ P - 2) -l7-cm£-2]-l7-/SZ-2- (-) 

i$K fii/'^i/'pi •<^-3-[/ir— -z cuuQ-z- (-E-£K= = 
3-2-1f^£-}-9) — I7] — 17 — / ; Z — Z — (-) 

a0^- 2 -[ir-x^ H q - 2 -

KP noCU £<>-9) -l7-DD^-2]-l7-/5Z-2- (-) 

< r,if+,C\fp n0c-z-V\(-^c C\(p a0cr,y-
9-^^a^^-z) —t7 — ••£—2] — t7 — / 5Z—2— (-) 

vf^^i / 

£Sm0/0I0ZdfAL3d 9171- 17091700/II0Z OAV 
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s ffi}*?M£Jj^0<t"3"<§>§t5il^liN 'O^ilUiU BJtiiilfQ.EE 

^ mpi&s 

8 SH#6(7)E^0 

[Ii^<Ii11] FAifyiE0'n!llX(£^R&^T?fo£Ii^II 8 SH#6(7)E^0 

[!fr*iJt12] li^il 1 1 o[ziHii(7)v^x-;ux;u^^ 

{*%L< 


