
WO 2012/086184 1 PCT/JP2011/007111 

m m m 

[0001] mmtL 
ikx^tn^(D7m^ ftzHzzntt&z? * >=f*>>-1 
— 'J >113 (S1P3) lsiz7f-T>*=r=ZbX.ZJ(MmiZfflTZo 

[0002] X7 -f >=f*>>- 1 - 'J >11 (S1P) &N X7 -T >=f$/>^i^tc;33^i)4J^ 

ffi<D$mwm*titzz.tt>m£znzizmv, 7#\*nm& 
mmmwms z%tL^mn*T-rx 

(3M$fF&iSK 1 s 3M$fF&iSK 2) 

o 

[0003] Z.<DSmZMMft1zt}>\!*y1z>*;v-tLT<DWmts Wl^r-fX-

$ — £ LT0ZO0^i^it^o i —* —£ LT0S1P 

(EndotheLiaL Differentiation Gene, EDG) £-frL 

Tit & 3 tlT IN £ d £ 3 tlT IN £ (IPftfF&iSK 1 ^ 

SK3) 0 S4S1 PgmfclCttEdg-U Edg-3, Edg-5, Edg-6&tfEdg-8© 5 o 

4 7tffc]£*lT£kK &*S1P1N S1P3, S1P2, S1P4, S1P5£=fcn¥tf 

tltl^o 

[0004] cn^S 1 i!©g#^©7^-Xh)S 

14fe£Wi:P>^=T-X h;£14£^1\ INW£S1 

tctotc Z>izft L£fg jf f £ ̂  ft 3 ti£ <£ 9 tc ft o tc0 f# 

fF^2^^fF^4~7JCtt, S1P377>^=f"X K^m3Ii]Xfe 

^PM!^ IIMSIW^E (COPD) s mnm, mw^^s t/sA/im 



WO 2012/086184 2 PCT/JP2011/007111 

mm, L< immzft? 

mmfc, MufamttcltJ >7)\,n:>-*f 
0 4 Jl/Xt, L < te R s O-fJl'Xm&lZg'JK +M yx h-A©)^iS 
tc &^ R&H t L TM$) T? h & £ t 3 ti Z IN £ o 

[0005] gfcs m$xm3~6i£s siP3yy?=i'=z htfmmfcfes 
s mmmm, igittsns, msssuo^^ >t>^±s 
< fcJgTaiifo&OflttWxAXA, L 

&tmw&s ARDS&£©fl|5gffi£JlH£t-£>ffi 
/C^UMN @Ii^ifliJ±^ i^p*g 

£ tc if iz t TiN^o 

[0006] £tc, LTW^147^3ftTlN£ll^C;£14{t70P7M 

yemM (rhAPC) r h A LTttlfil'J X^£ 

MStlTlN^o 7&N S 1 P 3 J vOTO Kv^X^ffllN/c 

*g£3*iT£kK Si P 3 yy^zf-x LT 

D£3tiTiN£0 ttcs SiPi^y^zf-x 

(#f#I^»8) 0 J; 

=!a§£)£03;/c& 

^mifs 1 P 1 yy^zi-X hfFffl©§li\ $?£ L<&S 1 P 1 :P=T=X 

M^?3;L<&S1 P 1 

tlTlN-g)o 

[0007] SI P gmfclltiSy £ LT, IEi6©-|S^ (A) X'^tl 

z>\kt;WmbtITIN^O 
[0008] [<fb1] 

EittJWWtBi^ $Ai»{EiM^ (ARDS) s 

(A) 



WO 2012/086184 3 PCT/JP2011/007111 

[0009] [it (A) RHZymWsT, 

& 1 ~4-(Di%,m7)\s*)\s&, + 7xz^i, 7^)\s*)\sgN ^ 

^ 1 ~4 0®^77>'UP^ri>Ss h 'J 7J\s?f • P< 

M^S^WLTt&i^xy^>gN 

t:° 'J •vJU;* :>>:J-$,iU:7|"^r:>S 

KP^X^JUg^ 1 -4(D^TJU^rJU^^S, RI|1~4®| 

M:PJU^U;UU7-r -;USN ~4(Di&m7)\s*)\sX)\sft-)\s&, ^ 

^-tz^jug, -hPi, ^>:pyg£^u R2&TKSIJI^ /\ 

P^^n^ Ap>f>it LT t gl^it 1 ~4 

& 1 ~4©<£8&7Jl/=l**>gs T^JU^JUg, T^JU^JU^^g^U 

R3&TKSIJI^ /NP^yj!^ K u 7;U^PP<^;US^ ilii~4®fii 

T)i,*)isgs 1 ~4 0®MT7>'UP^^SS kh'p + i/i, 

+ 7xz^i, 1 ~4©<£8&7Jl/=l**>*f1Jl/gs ~ 

4 ©'fJlM^U^rJU^g^:^ U RMizK^JI^ /NP-^yil^ h'J7JlsJ 

P^fJH, 1111-4 0117]^^ ^^1~40M77^P^r 

Ss 7x~;us% T^JU^rJUg^::^; U R 5 j^££ 1 ~ 4 ©<SSR 

:PJU^JUg£^U X&0N SN SO, S02^^u, Y&-CH2(K -CH2-N -C 

H=CH-N -CF=CF-N -CH2CH2-N -CH2CFH-N -CH2CF2-N -CH(0H)CF2-£^"t] 

[0010] 7X-;US^TKIIS^iiL/c^7xz;w^7^ K#*££ 

2-7$; IJ >M^S^ZTJl'%§gfoX.ZJ(3-7$SfcZfc>M%§g 

%tc, d©J:9&l*is£#t~£2-;7$ 

J 'J >M^y ±X^M%?§WJkXf3 -7$ J *X*>I£If>IMWflti/cS 1 

P3b-tz7°^-77>^=f-X £=&ft]£>*lT^&l\, 

[0011] ztz, s]p^wmm\tLxn^m6iz^-Wi^ (B) 
7^[l £> tlT lN§o 

[0012] 



WO 2012/086184 4 PCT/JP2011/007111 

[<ft2] 

RVVXV^VR2 IiJH2 

^C(CH2)n OPO(OH)2 P) 

R3 

[0013] [it (B) ^t&1 

R3&j^H$n~3® 

ntt2Xtt3©$|&£ 

] 

[0014] fulE—$£it (B) -2)^^0 9 ̂  — $£it (Ba) -£^3*1 

btlT^&o 

[0015] [<ft3] 

RWxwcl r lU5k(CH3)n ^f^OPO(OH)2 m 

R3 

[0016] [it (Ba) cK R\ R 3N XRZf n &fu§E£«tC|W| U] 

[0017] -fl£i£ (Ba) S1P37^=f - ̂  

, S1P1^t//XtiS1P4^^LT®tl/c77=f-X 

TIN^O -flSit (Ba) 

£tc, ^0^9^7*6^® 

1 P 3 u-tz-ft-yyf^-x 

[0018] ^fF&SKl : WO 0407429 7^>7b'^ K 

f#I^£it£2 : WO 0 3 0 2 0 3 1 3^>7k> K 

ftfF&Stf : ftm 2 0 0 5 - 2 4 7 6 9 1 

^fF&SH : WO 0704356 8^A>7 by K 

f#I^«5 : WO 0606303 3^>7k> K 

f#I^«6 : WO 0 8 0 1 8 4 2 7^>7b^ K 

: Y. Takuma et aL., MoL. CeLL. EndocrinoL., 177, 3(2001). 

: Y. Igarashi, Ann, N. Y. Acad. Sci., 845, 19(1998). 



WO 2012/086184 5 PCT/JP2011/007111 

: H. Okazaki et aL., Biochem. Biophs. Res. Commun., 190, 1 

104(1993). 

: Y. Gon et.al., Proc Nat L Acad Sci USA. 102(26), 9270(200 

5). 

: F.Nissen et aL., Nature, 452, 654(2008) 

: D. Chr ist i na et aL., Am. J. PathoL., 170(1), 281 (2007) 

: F.Nissen et aL., BLood, 113(12), 2859(2009) 

: M. G. Sanna et aL.,Nature ChemicaL bioLogy, 2,434(2006) 

mmoWiW 

[0019] ®ti/cS1P37>^=f-X Z> 

[0020] S1P37>^=f-X 

y7x-JU7JU7 < K!^#fr7^Itl/cS1P3:P>^ =T-X K 

[0021] IPt>N -w& (D V£3tlZ*>'7 J1=JUZJU7 4 

L < &IZfF#3 tl£ t (DikX&ttl JC Hif £o 

[0022] [<ft4] 

[0023] [i£(1)4^ -607^=1 R2ti7°P t°;uS 

] 

[0024] s/c, fu§E—(1) "e^tl^b^lW, —(1 a) 

-eH3ti£f§i fg0£§Ei6© y 7 X-JUTJU 7-r < iztm^mz 
^ntsn^t(Dikx^tn^(D7mmzmt^0 



WO 2012/086184 6 PCT/JP2011/007111 

[0025] [<fb5] 

[0026] [j£ (1 a) R\ R2tiHl 

[0027] i£tcs I3^(t (1) (R)-2-7*))\, 

— 2— T7$ J -4- {2-^PP-4- (5-mi/-2-tH'n^>7iiJb 

^Tt") 7x-;u} >@£^y XXTJk Xti(S)-2-77$ y-4- {2 

-^PP-4- (5-X K^rV-2- tl KP^>7 X ~ J\z^) 7x~JU} -2 

-7°P Vi^yxXjJI/'efcSi 1 fgBJ31B*G(£>^7 x-JUTJU 

t~ §o 

[0028] IMfgemi, ^ 1 ~^3^0^CD9?)^tl^ 1 -^C§3*E©^7x-;ux 
JU7-T KiiftgL < 

[0029] s/c, I5^(t futiJXfe (COPD) 
s Bnm, L < & 
mmzi^on^jks vs 
CARDS) N jm 

B&s >7;ux>Hf^^;uxt, L < &R s 

< ~y~4 h £) 4 > X h —ACD}a0X&-?,I$M~C'eliO:£)M 4 

t5o 

[0030] ^ ifliw^sisEjp^ sMii^ ngmm&mmfc 

HifSlftlEEfEs Hl*lP$ 



2)±r$ v¥i^2oi'mi& m^m 
^^n?*3ina4- V?ixv^cri»^0g^#^<2:4^^^f- 'iospriiKi [^00] 

mtMCDw-j-v-twm^m 
PI.«H 

?w£www& v^yn 4iii vMi^w 
vW^i^4^H^^i&f^ia)^^sayv ^Mtm^ "Wim 

OT1 ~l£33^'$S-g-^Hlf^VX*'*mWM v VX V XMMO)WW±W 
%> ^mm^MMmww K^±w Kr£r±o(\mm Kmwm 
in vmijym¥ ^mmmm v (^niio VH^KH y^^ 
H^f^^pxir>6sy?i >n % • *ir >£,&/: iir £< > vpn«a v^ 
mi'Wai'i^ ^Wi«I v^i s (say v) 
maMYW siiiiiWBiii7i,a 

> n ̂ itiitif^ 
wm ^$iniMi'7i5a Kmmm% vsm^i v (ad00) wmu 

I'pKi'i' stwmm Km*m% s?w@ 
c^co 

Ef0§£¥ v21<5£ O<2r$a^^2<2:0ari^xn ̂ ^ll 
^mm Wff^l.H > CMY. 

^\(-^caco^m^ v-y? °^c^3#i^^lfa)^t^l.H >£irxir=x 
£^£4J^l'M{M£dlS:0rM^H X=£ £<^£dlS-^IKi T21Ef0i£^ [££00] 

^t&0>£fei£ 
0 <2 4 m ri iwif HI 11 % 4- ̂  3 ̂ if % Cr n £ ̂ 121 w #sii)a 

Xir-X £ ̂  02>2!n C L £<2>Ef0& £§f~ L §f v£lEf0§£8§f v--/£ [2£00] 

v:Mi£z.ig v-y? [i£00] 

nU00/n0Zdf/I3d L m980/ZI0Z OAV 



WO 2012/086184 8 PCT/JP2011/007111 

[0035] M:MWsTX 

o tztc, r^tsi ~6©7;u=i*$/gj hLtit 
K^F-VSN Ih + i'i, n - n-7" K^r">'#s i - 7° 

[0036] £tcs 1 P 37>$3-7>\*WmRtfi£.WlZtttZ 

R 1 1 ~6©7J^u<, mz 
SflcLOixS^S/g-C&So ttc, R2t£7°PtfJUSXtt^'JJUSWt 

Ll\ L< &I£H 

[0037] S/c, *%BRlZ&ttZtm¥mz%t&-ZftZik£LTte, Mz-tiikMi&s ^ 

h'J7MPiti, ^^>z;u/-fs>itiMs ^x>i| 

L < <fc 9 S x) 0 A JUL 2J >J -7 Ai^ ±>,>U 

S^Ai^ 7^^>7AigL< &:PJU$ -^Ai^&^CD;7^ "Jttjbpj&tf 

[0038] HKIS (D 

it (1 d) J: 9 &£•$&!& Ate J: y 

Ulirracihtf-cs&o 
[0039] [-fb6] 

[0040] [it (1 d) c£> R ~6©:P;UP^vg£^U R2&7°PLMU 

xti^ujutt^u zti/\p>f] 
<-&&,$£$& A> 

[0041] 

if e>ti«> 



WO 2012/086184 9 PCT/JP2011/007111 

[<ft7] 

,2 OR3 

A-7 

vr 
R2 

(10) NHR' 

r^r f^T L^l 
**OH 
(1d) 

I J [I A R' ^OP°(°RJ)2 
(12) NHR4 

T>PO(OH)2 

[0042] (4) -asss (2) -e 

(X^A-1) 0 

[0043] [-fb8] 

OR3 •-A. 
fV;'f no-3 I 

(4) 

[0044] [it (4) E£N R3&j^H$n ~6®:P,iU^,iUg£^U R 2 <J ] 

[0045] [<b9] 

Ai 
V;r no3 * 

(2) 

[0046] [it (2) tps R ] 

[0047] [<b10] 

R^A3 (3) 



WO 2012/086184 10 PCT/JP2011/007111 

[0048] [^ (3) EK A yj&Ts * $ /^7 

yx)ifrs-)U%-isSxti K 'J yxjU/l-N-Ju^^r^S^^®— 

[0049] 1, 4xh7k h'P77>Xlis>'l^ 

-78°CT\ -flSit (2) 

£U/c-^it (2) T'll£tl£'fb-£t]©:P 

-^yiz-m^, (3) -e^^ti^^b^;&-780c-e^ffl^-&. 

(4) T-^£ti£lbi=r^£t#£o 

S JgSteU n - 7>;u v-f V 7°P tf;U T7 $ K# ifs £? 

tz L< n -??-)[, I) 3-0 A%m^2> z. 2>o 

[0050] S^li7^tCT^#^tlTlN^ 1 5~ 

2 5 -g)0 

[0051] M®AT-ISit (6) -ISit (4) -e 

gkznzft^fS&teib'&yat-WLjZ (5) ^3*i£<b^$i££}&S©#£ 

TT^£t+£C<^CJ:^T§^1-£££^-T:-;*-g> (Xf^A-2) 0 

[0052] [<b11] 

[0053] [it (6) cK A b&/\P>f >JH^N + hJUx 

yX)Ufrs-)U*is%Xte K 'J 7JWP^ ̂  V^U/IN-JU^^S#,^® — 

L> R2> R 3S.t/Z ^fuxE©ii''J ] 

[0054] [<fb12] 

[0055] [^ (5) cK Ac&/\P>!f >JF^ ^ >X;U^-;U7l-^r'>'Ss K;ux 

>x;U/lN-;u^^ri>SXti K 'J 7J^P^^> ;UU*_JU:^ :>$&£:©— 

M&sJ$HS£^U A bRtfZliWM0m^^ 

OR 



WO 2012/086184 11 PCT/JP2011/007111 

[0056] 1, 4-S/t^r+t>s T h =j t K • 7 =j i/ifJl/ 

—78°CT\ -fl£it (4) 

£±£S£ffliNTMii-t£o ^©^ £D/c-fl£it (4) t^isti^b^ti© 

y-^yiz-m^, (5) T~li3ft£lb^£-780c--efFffl3-t^ 

(6) T?^3*l£fb£-$l£?#£>o 

n 7 7°P tfJU;7^ K&£\ 

SfS L< & n 

[0057] (7) -e^nzib-smZs HKsS (6) -e^ti£ib 

ZWmfrftM L tdfe tC, —®L#}ti:&mUWZ ct o T T7 $ 7 S^^Ilt" £ 

d ̂  tc J: o TiSiitf £ d £ *e$ £o 

[0058] [<fb13] 

[0059] [it (7) cK A\ R2, R3RXfZ 

titu^R©® U ] 

[0060] it (7) ^©R^i:P$ yg£l£il1-£t©T-fetU^#M£3tlftl^\ 0!l 

t -7" h 

;u^ 3f*> *J JI/ & if © *J Jl// — S £ ffl £> £ £ tfi3fe £> (IfM A - 3 

) o 

[0061] utroc^ %t\ s>^immmxi^mmt^x 
[^m^s -®it (6) X^n^it^mz-D^xn^mx 

mMftmttfioo z<Dtt*. mmm&s 
£tcs h'J7J^P&&ta£%:m^2>Z.£l3i 

T?$£0 x^y-jk rh7tKP77> 

, 1, 4-*SX*-y->X&&&mL)l'ti:£%:m^ZZ.£t>i~et*Zo C©9*> 

s SfS L < & K 'J 7;u^PMl7K;#^;&fflt^TIIiP7K^?;&tT9 d 

IA\> ;^tc, 



[£900] 

<zn^2- (8) ^m- (o D ^ssf-avssK^ [9900] 

f$ CHivn) vc-^fiv6 = 

$i^qii*f)>l3 CHan) yo^ritgc-^qng* v CHa^N) vc-TH-A 

^6^pq>^ v (HIvz(na!)) .H fid qvc--$irzir^.£AK<*?IX 

(Naa-6) <-£/[i•£'£]• £^-6£) > 
v?in¥¥U ^f^wisOT-ao 

( L ) va*$§£g^<2>;?#/ir-

A4^£1Xir-A£x ^^Jtr^^-17 'L v£1"m [9900] 

[ri®0^n|?iz.'O¥fry v2y \v ^ (8) ^] [17900] 

0 (17-V^I) 

q^^S^i (/.) (8) £8gf-avS3[2900] 

vn £ 
--£>£i/'££^i/'^.£- i ^CCDH 

° <2- $ :? 2 ̂ o ;? # s - ££ai(+£-1-aw>nSIDP 
m v--/£ O<2r$a.^^2<2-v^a^^^ir-^iro:<^^ir^< 
wimti >nsi^3-^q>m v?i^q>mii v--/£ 
#irfi H -H 3-^£iXir-A£x Vir-A£>^ vvir^dD^ v<i^q> 

"K-f+^F^a- p 'L \H £Zyi/%"l/^^-N 'N 
S ^ V/ir^x|@^@ "?mm v£^o?2 U) 

Hl/.00/II0Zdf/X3d ZV |78I980/Z10Z OAV 

[friqf] [£900] 



WO 2012/086184 13 PCT/JP2011/007111 

Dfbi5] 

R* 

NHR4 

[0068] [sfc (1 0) ^ 

TFLS R\ R2N R4S.t/ZU] 

[0069] ['fb 16] 

[0070] [it (9) 4^ R 1 Jktf R 5 lJ ] 

[0071] 7xy —;utt7KIIS©—X J — 

'oyjug, * f1 

SL< & t (IlA-5) o 

[0072] A^ KJUXX N, K\ 1, 4-

KP7^>X&^x51JUx-^ju&£,®j5j^;#£g4i--e 

?Z.£tf-Z$Z>0 ttf&J&gfciU K 'J ^AgL< tetl 'J OA t-7"h^ 

*> ttcs VfP^JUfJL' 

>ta£%:m^zz.£t>i~et*Zo ttcs mm, MJX 
^-tzhv) V'^VOA (0) (II) 
ibim {v^yv'j^yy-iz K>) V/^VOA (O) 

S/c4, 5-tfX (i/'7xzM77 -f 7) -9 

, 9 - Vtfx [2- ($/'7XZM77 -r y) 7X~JU 

] x-^Jk 1, r ($/-t4 J) 7 x • -tz > ft £: 

0/1-NX7-T yfb£-$i£J5J&;{Eii£y£ LZ&fcfeM^iziinx&z.tb-zz&o 
[0073] ^ns&A-e-jifi^ (12) -Wax. do) zmzn 

&ikGMt-WaX, (1D 

)\y&, jh7th*p tf7-JHv t 'J^USs T'-tz^U 



WO 2012/086184 14 PCT/JP2011/007111 

irr (ISA-6) o 
[0074] [<fb17] 

[0075] [it (1 2) R1, R 2N R3, R\ R5&t/Z&fu$0®<<J] 

[0076] [<b18] 

P(OR3)3 (11) 

[0077] [sfc (1 1) 4^ R3tttu5ili©®y] 

[0078] s mMibfizmRvey mmm% 
L < b ys ^PP^t7 iz K — K 'J iMtx-^JUN rh7 

b KP77>X«^xfjH-TM<^^M^ 0°C~^T?tT 

[0079] ^UlE&A-e-jSS^ (1 d) (12) 

lbl^£I£AP7K^B&0;/X& K 'J P< 'J ;U7"P $ Kg U < h 'J / 3-

j\,*s 'J ;u a - y K& if® £ d t tc J; o TiSiiif £ d £ "C 

(I^E A — 7 ) 0 

[0080] I£JPTK^?J5JM*II^ ^Xti^b*f^&£a>MI&4^ 

y -juxtix^ y flPitilafe© 
^jt-etr-pei^A^-e^So £tc, 

mt LT^-tz S" S U 0°c~^-e K 'J * 

^JUS/'JJU^P^ KXli S 'J p< J-Jl/is 'J JUa — $/ <fc 9 tC UT 

£>£W£s K '>M 'J Jl/tn 'J K t 

h 'J Xti K 'J P< 3~)liy 'JJU^n 

<J H't3 0it± K 

[0081] ^HE&A-e-flSit (7) mt;m~Rc^-t 



WO 2012/086184 15 PCT/JP2011/007111 

[0082] [<fb19] 

NrV 
OR3 ' 

OR3 W *W 
JL - ,n J. I (5) 

"*"N 

tV OR3 1 OR3 1 B-1 
(14) (13) (15) 

k 

B-3 

(7) NHR4 

[0083] (1 4) -w& (1 3 

) (5) 

T.m.A-2£mffii<Dl5SklZ&'2T$kg.tZZ.iltf-Z:!*Z> (lgB-1) 0 

[0084] [<b20] 

[0087] [^(13)^ R^itu^a)®^] 

[0088] d 5) -m# o 4 

) (3) -em$ti£ik'&W!}£%m^T 

IfIA- 1 £mfii<Dl5mz£oTm]£t&Z£tf-ZZZ (MB-2) 0 

[0089] 

[0085] [it (1 4) fK A\ R3RZ?Zims7&(DmV] 

[0086] [ffc21] 



[fiSa^ni^zMsy U I) £] [9600] 

[l73q>] [9600] 
0 (L-OSI) *%&&?-2<Z£WMXc.T2m£{.Q)mM?Z-VWT 

(17) a D 3-ao®^ [W00] 

[EZq>] [£600] 

OS3H$f^> 

(o D :£$f-av§£ii^ [2600] 
0 (s-ag 

X) <2£2-&?Z!<24-'gM2-^?-2my-G>W[M? £- VWiXiO&^^qj-

(s L) £*»- vm^q}£-i*£^a U) £$f-aa§£ii^ [L600] 
[riffia)^n|?iz.'Sa¥ey w ^ (s L) £] [0600] 

HO 

[zzqn 

nU00/n0Mf/I3d 91- m980/ZI0Z OAV 



01) ^m- (6 D a-aa®^ [9010] 

0 i,u 

I £y? (60 (90 

M s^sCo... 
euo 

iLZin [t70L0] 

<Q9&W®&> 
0£$a^2£4l^riTrla^^ 

(8 L) &W-2-09&WW& [£0L0] 
0 (£-0^1 

) 21?^CDMM? 1? -VWTX\'\M%W$''ty<2 

n^x (8 D »- (0 o [2010] 

[ri®a)^n|^z/i¥9y \y v£y v2y \y ^(8 1) £] [1010] 

0 {Z-OMT 

n^x a D &m- (8 1) ^s-ao©^ [6600] 

[(iK0^IjI£lZ:0¥o V vsy \y Kdp (9 L) ^] [8600] 

[92q>] [£600] 

nuoo/no£<ifAL3d Zl- t78I980/£I0£ OAV. 



WO 2012/086184 18 PCT/JP2011/007111 

TlflA-2 ttfTZZ (I^D — 1 ) 0 

[0106] [<b28] 

[0107] [jfc (1 9) tp% R\ R3, R5^t/Z«fu^©a''J] 

[0108] ^ussD-e-^ (20) o 9 
) (3) x^n&ib-g^tzm^x 
IiA-1 OjgD-2) O 

[0109] [fb29] 

[0110] [it (2 0) ^ R\ R 2s R 3> R^^Ztttui&oay] 

[0111] (1 8) x^ti&ib^m, -flSsfc (20) 

^>\b^^m^xT.^fK-3^( 

IfID-3) 0 

[0112] ^«A X-W& (1 0) X^^>ib^(Do-tb, R 1 if is 7 J SXti T'iz 

?-)ig-e&y, Rbify^j-)\y<D-^mt^m^xh^\b^, 
doa) xmzn&ib-smz, 

suiti-£>c£t,-c$50 

[0113] [<fb30] 

NHFT 

[0114] [it (1 0a) ^ R 1 ^i^-tz^juax&^yg^u R5ati7xy-;u 

147KI£g©-fl§ft&l£iiS£^U R 2N R4&t/Z&fu$©ii<<j] 

[0115] &fc\ R5^i7xy-;utt7KItS^^Iit"^:fc©"e^titf#tcp^^^n4^^ 



WO 2012/086184 19 PCT/JP2011/007111 

t ^ S ^ jh7t ̂ ^7-

)l>t - 3-i^y U JUi 

Z Z>0 

<&f&nm E> 
[0116] [fb31] 

,z 

t - 7" h + yAJl//t\-

XX 
OH R5toov 

(8) NHR4 || R2 

(21) E-1 

E-2 

)H 
(22) 

OH 
NHR 

R O. E-4 

TfO. 
IT ii"T . B2 o ^ 

(10a) NHR4 

[0117] (2 2) (8) 

(21) 

IIMA- 5 

[<fb32] [0118] 

R5bO, 

(22) 

NHR4 

[0119] 

[0120] 

[it (2 2) R5btt7xy-jU'l47j<IIS©-|Sa<)^fIS^^U^ R 2N 

R4&t/Ztifu*l!0iI<<J] 

[<fb33] 

R5bO^ ^ ̂SH xx; (21) 

[0121] 

[0122] 

[i£ (2 1 ) fK R5H£m7&(Dmm 

R6bii7x;ti&^0 m*. 



WO 2012/086184 20 PCT/JP2011/007111 

SN ^yisJl/Ss ^ h^-Sy^-^JUSs ~r S b K• tf ~p—t 

'j;USs t -7" 

(xsgE - 1) 0 

[0123] (2 3) T'^tl^bllr^ -WL& (2 2) T^tl 

•2)-fk^©7xyxM&tz>z. ttfx$ 
£ (I1E-2) „ 

[0124] [<b34] 

[0125] K (2 3) ^ R 2N R\ R5\ R 5 bS.t/Z tifu^CD® U ] 

[0126] ®^©7xy-jutt7KItS©l£iitcffli^ft£^;£T-fetU^# 
MTL&S 7-tz h-h'>Uk Th7kh'P77X N, N-

-flSsS (2 2) 
zttfvzzo M±£S&, 'J ^ 

S/c, K 'J x^JUT7$ >g L < 

(ii/'fvfptfjux^u;7^y^^f^m^^ZtifX^ ̂ >0 ttc, ikitMt 
, * h^^JU^P 'J K\ t - ^JU'v 'J ;U^7 P 'J KgL<&^ 

yyvu^p 'J ttcs m&itMZ, ikikTiz?-
p< h ^r:>;>< P'J K£:ffil^T 

7xy-;M47K0t$tfM£if£tT9 ztifftt. Ui\ ^7ts Mal^cStts 0°C 

~^;S-eJ5Jfc3 tt £ d £ Xfr 9 d "C $ £o 
[0127] ^H£§E-e-^ (2 4) Tf^Sft^b^tlfciU (2 3) 

ZikStyMD R5 d <htC <fc -oxm&tz Z (X^E - 3 
) o 

[0128] 



gx) ((066L) 5590-17990 '99 "^40 " 

6J0 TT^M) ¥^a)^^<2:v^a^^^>|08H?1X v ((966L) 1930-9930 '92 

' "unwuiOQ •qiuAs^-^^) <2 O&38$MqK Z ^^-^><2:1* 

(S3) £*»- ^IGft^q^U^a (BO L) &W-2-39&W&& [90L0] 

y^a^^onsgi# viOo08~Oo0^.H s yK^wKticnwc rn ir 
= T£_N viik#gm^a)^^/:>zir^xrH £ix<^fi0q Mi? 

?ixvwaa^ \£m$ [170L0] 
[fi®O)^n!£lZ:0¥esid %y vsid v43 (S3) £] [00L0] 

[90q>] [20 L0] 

° (17 — 3 W^X) £$a^2<2r£l^fX^rri^ 
i x^irx< 6 rCU^(L U H 1f=T £- N n^q><2: 

1*£^a (17 3) £*»- (S3) ^-a3SSl!^ [L0L0] 
°2sa#:?2 c.yaao?i >n £±$ v 

^a)^Swa?~QoO v-./£ 

-H A-iL M& 

>n ^^qng* £©;?#< 

fi ^ vOT^II£f 
3M5i v-^if02 r,<*a>;?#girr,<^ir^^ 

°\i:i?m? 

Ega vc^ v^oyri^®ri¥^O)gii^0g|i>raHf-r^c [0010] 
[fiTO^ni^zMesa \y v2y ^ (173) £] [6210] 

[90q>] 

nU00/n0Zdf/I3d \z m980/ZI0Z OAV 



WO 2012/086184 22 PCT/JP2011/007111 

E — 5 ) o WZ.& R 

, *>7>4kW$&ft&.Ts KJUXX N, K\ 1, 4 

fh7+xh'j7xzji/ 

^^7 0/^7^'7A (o) x&h'jx {v^<yvu^'v^-tz K>) 

y-7A (0) $?£ L< h 'J 7x-;u 

^^7<>/^7^'7A (0) titz, KiZs^UtplZ, 

1, r -tfX (^'7X-M77 -T y) -7xP-tz>X& 1 , 3-tfX ( 

^'7X-M^7 -r y) -7°P^>^^©/1NX7 -r 

s/c, 0!la.l£ R 

o d0il^r, hJU 

x>N N, K\ 1, 4t K 

P77>ft £: tf - ^ -etT9 d 

tifXx*Z>o K 'J X^JU:P$ VXti^VVfP LMUx^JU:/7^ 

s/c, M&fciu fti^7i/^A (ii) 

titz, 1, 3-tfX (i/'7x-M77 -f 

y) -7°p^>£ffl^£;:<>:7^-e$£o s/c, jsjfcau ^~2jp$tii3fc©^ 

Jt-etr-p ZttfVZZo 

[0136] -flgifc (D T?^3*l£><b^$l©9^ IPt)-

flSsfc (1 e) r-mztizik-smte, Mz. tfyLTlz&TJ: ?%&$&%& FIZ J: 

vm&tzzttf-ezz o 
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s 7^ m 

7KM^hU^A£;0Ji§^m£L/c^ is'JtfJU 

l)7A^P?h^77^ - = 70 : 1) U 

(6.04 g)£iffe>£t^£: UTt#/co 
1H NMR (CDC l3/ 400 MHz): 8 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 = 

12.8, 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). 

ESIMS (+) : 441 [M+H] +. 

<#^lJ2> (R) —2—7 ijji/—4— (4-7*Pf-2-^PP7x —)ls 

) - 2 - t -y"h 

[0164] #t0IJ1 (Dittrty (5.44 g)tC50%K'J 7;U^PM|-7K;m(108 mL)^JPxN 

% 1 Ltco % 1 ISt-WIL 

tco m 1 K <J 0 ATK^-e^fi] U 

attiL/co Rz/ma&ikykvti&m, mMtmi-

^T$£'JtL/c0 aa^£}fi5^ K-K'j;K86 ml_KC;#^U V 

-tert-7" h (11. 0 g) £AP*.Tf§ 2 L/c0 f§ 

ISt-IMLfco 120 

u 7^ m 

TKW^ K U 0Attm^Tm%Ltco m&m&i- K U mi 

L/cti, U :> 'J tl f)\/t hy77<- (^^r+f 

[0163] [<fb44] 

COjMs 
NHBoc 
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> : = 6:1) xmmb, BmtQ (6.16 g) 
mtco 
1H NMR (CDCl3/ 400 MHz): 8 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 = 

12.8, 4.9 Hz), 3.00-3.14 (1H, m), 3.74 (3H, s), 5.07 (1H, d, J = 4.9 

Hz), 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). 

ESIMS (+) : 446 [M+H] +. 

<#^|J3> (R) -2-[2- (4-7*Pf-2-^PP7x —JU) x^JU 

]- 2 - t -7" J -4-s<y^y- 1 -^-)l 

[0165] [<fb45] 

[0166] #^#!J 2 CD-fbn"^^. 16 g)07-h^t: KP7^>(95 mL) 7J0T 

ykMibfrOM*) g)£Jp*., J5J^>fcx 

^ y-;K9. 5 mL)£;lSTU L&tf£20^4f# Ltc0 J5^JC10 % ? 

m&m&i- K 'J K >J oAzmmizj: vm 
SLfct, U *> 'J PV h^77 -f - (^ 

Ht> : Mtx^JU =2:1) @M) (3.20 g) 

T?#fc„ 

!H NMR (CDCl3, 400 MHz): 8 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) 
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ESIMS (+) : 418 [M+H] +. 

<#^|J4>(2R, 5 R) -2-(4-7*Pf-2-^PP7xz^)if 

)\y-3, 657 7°P tfJU-2-7°P tfJU-2, 5-^L 

[0167] [<fb46] 

[0168] ( 5 R) — 3 , 62-7°P L°JU-57 7°P L°JU-2, 5 

-ytKPtt=?vy (5.21 g) 1 gwti 

(8.01 g) brmtc0 

!H NMR (CDCL3, 400 MHz): 8 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 (3 

H, 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). 

ESIMS (+) :443 [M+H] +. 

<#^lJ5> (S) -4- (4-7*Pf-2-^PP7x —JU) -2-t-

7" hJ - 2 -7°P 

[0169] [<fb47] 

NHBoc 

[0170] #t0IJ4<ZHb^$] (53.4 g) ^X^M 2 £ •£ @ (35. 

6 g) LXmtzo 

!H NMR (CDC l3, 400 MHz): 8 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. 
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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). 

ESIMS (+) : 448 [M+H] +. 

<#^|J6> (R) -2-[2- (4-7*Pf-2-^PP7x —JU) x^JU 

]- 2 - t -7" y- 1 -t—ju 

[0172] 5 (35.6 g) 3 £ mmzfclfoZ (28.6 g 
) zm&mwtbTmtc0 

!H NMR (CDC l3, 400 MHz): 8 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 

). 

ESIMS (+) : 420 [M+H] +. 

<#^lJ7>1 • 7°P tfJU-4 - (p< h h^>) 

[0173] [<ft49] 

[0174] 4—>^P7°P t°;U7xy-;U(24.0 g)0^bP<51b>(250 ml_);#>fc7jC£ 

T-eyy 7 7°P tfJUx-^JU T7 $ y (77. 6 P P 

(33.7 mL)^JPxN Lfctf£15#m# Ltz^k 

s fSt-WiLfco U 1 mol/L 

[0171] [<fb48] 
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K 'J 0 TKS K 'J 0 

A £ ^ T $£'Jt L fco h 'J 0 A £ ;tii tc J; y P&£ L tcik, 'MU £ 

MJ±^£U mm (27.6 g) 

!H NMR (CDCl3/ 400 MHz): 8 0.59-0.62 (2H, m), 0.86-0.93 (2H, m), 1.8 

0-1.90 (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). 

EIMS (+) : 178 [M] +. 

<#^|J8>5—>^P7°PLMU-2- (p< h^>) ^y-tzy^j 

-)\y 

[0176] 7)\y^ymm%T, 7K^TL^^^#^iJ7 0jb^(15.0 g) (D 

KP 7 7 V (120 mL) n(1.59 moL 

/ L, 63.5 mL) L/c„ M^X^ Ltc 

o J5^£-78°C^£PU fifcH (3.23 g) £jbDa.T30#m# L/c^, 7JCT L 

J\yJL-^)\yX^th Ltc0 Mtikm*. 1 moL/L TKII-fbf- K 'J ^7 A7K;#^"efflai L 

tc<k, ;®±mIlT'pH4^; LN yx^jUx-^jU-effldi L/C0 

X)%mk, mMtWtl- h U 7A^ffl^T®IL/c0 »M^h'J^A£;g 

mm (12.1 g)£tte>iw$)£L 
T?#fc„ 

!H NMR (CDCI3, 400 MHz): 8 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). 

EIMS (+) : 210 [M] +. 

<#^|J9>6 -x h^>- 1 , 3 2 

[0175] [<fb50] 
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[0177] Dfb51] 

[0178] 6-th'P^-l, 3 2(336 mg)® N, 

K (10 mL);#>fcj^I££ <J -}A(553 mg)&t/E|^bx 

^JU(160 Klti)fc£Lfc0 

Kjfc)fciz7k%i)nz., frTHHii^MxL/co tUbti/cisn^K 

x-^jl/^J;<&&umj±S£4m @^(245 mg)^Ife@#^Lt%tza 

!H NMR (CDC l3/ 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). 

EIMS (+) : 196 [M] +. 

<##0!J1 0 > 5 —x h^>-2-L KP^'O-tzy^-JU 

[0179] [<fb52] 

[0180] 7)\y^ymm%T, TK/P 9 0-fbn"^ (245 mg)CD ~r K t: K 

• (12.5 mL) ^OKSllb^U^^A'J^A (119 mg) 

MfimmWLtco J5J^C1 m 

oL / LJ^II £jbn*.N M|x^;u-efflai U 7K m 
ymm± K u L/C„ K u oAzmmiz* y ^ 
L/c^, @M) (210 LTt#/c„ 

!H NMR (CDC l3, 400 MHz): § 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). 

EIMS (+) : 170 [M] +. 

<##0U 1 1 > 6 - t - 1 , 3 — ^ > V* * 

—)i- 2 y 
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[0181] [<ft53] 

TBSO, w-
[0182] 6 —LKP^r^—1, 3 — )\s~ 2 — ^ > (2. 00 g) CD N 

, N-y^Jl/jtfxJl/Aj7^ K(60 $yV~)\y (972 mg) Rtf t -

PP^7fJk>7 >(2.15 g)£jQ*_, Ltc0 

^^-e4 0#r^Ji^L/co M£x^ju-effltJH U 7K 

#±^7K©Jii^}$t}m K 'J »W^K 

'j mmzmi±%£L, m^r^'jti^juti^ 
A^P?h^77<- : Mtx^JU = 20 : 1) U 

% (3.00 g)^Mfe)4^^ LTt#/co 

!H NMR (CDCL3, 400 MHz): § 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] +. 

<##0!J1 2 > 5 — t )\s^*i;-2- L KP+^> 

iz )\y 

[0183] [<fb54] 

[0184] #^IJ1 1 0jb^(3.00 g)^#^iJ1 @^(2.72 g 

LTmtc0 

!H NMR (CDCl3, 400 MHz): 8 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] +. 

<#^|J1 3 > (R)-2-77ij;U-2-t-7"K^^^>'U^->iU77$y-4- {2 

-^PP-4- (5-x h^>-2-L KP^>7 x-JU^) 7i —)lj ~J 9 

y — \ — tf—jis 
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[0185] [<fb55] 

[0186] MJ 'j y^yyiz K y) 

(87.0 mg) 5-tfX(^ 7 x=JU*X7 -f J )-9, 9-^ 

*^)\s*V-y^y (111 mg) (1.8 mL) £30#jbn$tiI3fc L 

tc„ WZS #^lJ3 0jb^ (400 mg) (2 

.0 mL) N (0.32 mL) RXf^M 1 0®jb^ 

(195 mg) (1.0 mL) Lft^30tP^I# 

L/Co 1 0 0^0-^(33.0 mg)^JPxN MBtfUQ^H 

m.&'i'j-otc&s 7K>£ KLs 

7K-ejli;^}#L/c^ mMtWtl- h 'J 7A^ffl^T®IL/c0 »W^K 
'joAzmmiz^vmzLfcm, mmzmi±%£L, 
l)7A^P?h^77^ - (^^V-y : WW.^3-)\y= 10:1) U @ 

(342 mg) LX%tc0 

!H NMR (CDCL3, 400 MHz) : 8 1.39 (3H, t, J = 6.7 Hz), 1.43 (9H, s), 1 

.77-1.91 (2H, m), 2.32 (1H, dd, J = 13.9, 7.9 Hz), 2.43 (1H, dd, J = 

13.9, 7.3 Hz), 2.59-2.75 (2H, m), 3.67-3.79 (2H, m), 3.97 (2H, q, J = 

6.7 Hz), 4.15 (1H, brs), 4.71 (1H, s), 5.17 (1H, d, J = 3.6 Hz), 5.2 

1 (1H, s), 5.78-5.91 (1H, m), 6.04 (1H, s), 6.91 (1H, dd, J = 7.9, 1. 

8 Hz), 6.93-7.21 (1H, m). 

ESIMS (+) : 508 [M+H]+. 

<#^|J1 4 >(R) — 2 — T7 'J JU —2 —t — 7" {*• tl Jissfi—JisT $7—4— {2 

-OUU-4- (2-t-7"h %-*>t>)\stf—)\st. KP^>-5-xh^>7:L-

)\y3-^) 7i-JU} 7"^>-1-^-;U 

[0187] 
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[<ft56] 

EtO 
NHBoc 

Boc 
OH 

[0188] yj\y^ymm%TX\ ##0!I1 (156 mg) GO 7iz K - K 'J 

(3.1 mL) V — tert — — — K (101 mg) $.£/ K 'J x-^JU 

T$> (0.052 mL) ^J5J&$£^-e2.5S^m# 

Ltzo L/Co 

^A£;g}§tCj;m£L/c^ 'J JofJUti 

=7 1 ~ (^5-y-y : ^11x^ = 10 : D g0ty$) 

(182 mg) ^ LTt#/c0 

!H NMR (CDCL3, 400 MHz): 8 1.36 (3H, t, J = 7.3 Hz), 1.44 (9H, s), 1. 

51 (9H, s), 1.87 (2H, ddd, J = 11.5, 6.1, 1.8 Hz), 2.33 (1H, dd, J = 

13.9, 8.5 Hz), 2.45 (1H, dd, J = 13.9, 6.7 Hz), 2.64-2.78 (2H, m), 3. 

68-3.81 (2H, m), 3.94 (2H, q, J = 7.3 Hz), 4.73 (1H, s), 5.19 (1H, d, 

J = 3.6 Hz), 5.22 (1H, s), 5.79-5.93 (1H, m), 6.78-6.84 (2H, m), 7.0 

9 (1H, d, J = 8.5 Hz), 7.15 (2H, s), 7.33 (1H, s). 

ESIMS (+) : 608 [M+H]+. 

<##0!J1 5 > {2 

-OUU-4- (2-t-fh h'P^>-5-lh^>7H 

)\y7i-JU} JlsJ*Ss7"$ y 

[0189] [<fb57] 

[0190] TJUZl'y ̂ xmmMTTs ##0J1 (175 mg) (0 
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.57 mL) (190 mg) 'J >I| K 'J ^)\s (0 

.068 mL) Ltco IH —L 

tco Ltco MtikM*. 1 moL/LJ^I|N 7^ 

tSffi#±^7K-ejli;^}#L/c^ K "J » 

*©gl>S£*> 
'J ~hf)\/~h=?A9 PV VO^D -f — (^^T+fV : ^11x^^ = 3 : 1) 

U g0ty$) (194 mg) LT?#fc0 

1H NMR (CDCl3/ 400 MHz) :8 1.36 (3H, t, J = 7.3 Hz), 1.44 (9H, s), 1. 

51 (9H, s), 1.75-1.92 (1H, m), 1.90-2.10 (1H, m), 2.42-2.57 (2H, m), 

2.64-2.75 (2H, m), 3.77 (3H, s), 3.80 (3H, d, J = 1.2), 3.90-4.01 (2H 

, m), 4.11 (1H, dd, J = 9.7, 4.8 Hz), 4.22 (1H, dd, J = 9.7, 4.8 Hz), 

4.60 (1H, brs), 5.17-5.25 (2H, m), 5.75-5.88 (1H, m), 6.78-6.84 (2H, 

m), 7.09 (1H, d, J = 8.5 Hz), 7.10-7.17 (2H, m), 7.32 (1H, t, J = 1. 

8 Hz). 

ESIMS (+) : 716 [M+H]+. 

[0191] (R)-2-77'j;U-2-77$ J -4- {2-^PP-4- (5-ih^>-2-t h* 

U^rSyy 7I-JU} y'^JU 'J VII^E J iXril/ 

[0192] [<fb58] 

[0193] ##0J1 (193 mg) lZt&4tfrM~ * * J - (5-10 %, 15 mL 

) £jbP^ (D&fcfotLtzo 1 ^*ei 0mmW Ltc 
o 7)\y^ymm%TXT-tz h-K IJJU (2.7 mL) % 
AP^ B2<DJxJfcfctLfc0 TkXrLfttfb. B 2 B - K K >J * 
j^>^y (0.19 mL) £jp*./co ^2©J5J&;$£I1 —<Z)^j£"e20$Fsiif 

mm 1 
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tl/c*lfe>£^£;<^ J -JK;i§|Lfco m&ZW 

h^t: h*P77> £}§#¥ U h- K 'J Jl/£2JD^ #rai$)£3 

mt&ztiz&vmm (63.3 mg) Ltf/c„ 

: [ oc ]D26 +2.74 (c 0.31, MeOH). 

!H NMR (DMS0-d6, 400 MHz) : 8 1.23 (1H, t, J = 6.7 Hz), 1.60-1.77 (1H 

, m), 2.30-2.50 (1H, m), 2.62-2.73 (1H, m), 3.77 (2H, dt, J = 22.4, 1 

2.1 Hz), 3.87 (2H, q, J = 6.7 Hz), 5.16-5.29 (2H, m), 5.77-5.84 (1H, 

m), 6.71 (1H, d, J = 2.4 Hz), 6.79-6.87 (2H, m), 7.07-7.14 (2H, m), 7 

.26 (1H, d, J = 7.9 Hz). 

HRESIMS (+) : 488.10694 (C21H28CLN06PS^ LTitWlit488.10635). 

<#^|J1 6 >(R) — 2 — T7 'J JU —2 —t — 7" {*• tl Jissfi—JisT $7—4— {2 

-OUU-4- P7°P t°;U-2-p< 

) 7i-JU} 

[0195] #^iJ30jb^ (1.5 g) £ <£ t/#^ 8 (1.13 g)£ffll\ 1 3^ 

glfttl (2.2 gN LXmtc 

<##0!J1 7 >(R) — 2 — T7 'J -'U —2 —t — 7 K ^U/7 $7—4— {2 

-^PP-4- (5-:>^ p7°p t°;U-2-p< 

) 7i-JU} -1-^P< K^ri>/lNX/lNlJ>'U^^ri>7"^> 

[0194] [<fb59] 

[0196] 
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[<ft60] 

V MOM 

[0197] #t0IJ1 6(Dit^ (2.2 g, 1 

gfatl (1.43 g) bX%tco 

!H NMR (CDCl3/ 400 MHz) : §0.57-0.60 (2H, m), 0.88-0.91 (2H, m), 1.44 

(9H, s), 1.78-1.84 (2H, m), 1.96-2.04 (1H, m), 2.44-2.56 (2H, m), 2.6 

8-2.73 (2H, m), 3.38 (3H, s), 3.77 (3H, s), 3.80 (3H, s), 4.12 (1H, d 

d, J = 9.8, 4.3 Hz), 4.23 (1H, dd, J = 9.8, 4.3 Hz), 4.59 (1H, brs), 

5.15 (2H, s), 5.19-5.23 (2H, m), 5.76-5.85 (1H, m), 6.98 (1H, d, J = 

8.6, 1.8 Hz), 7.00 (1H, d, J = 1.8 Hz), 7.08 (1H, d, J = 7.3 Hz), 7.0 

9 (1H, d, J = 7.3 Hz), 7.17 (1H, d, J = 8.6 Hz), 7.23 (1H, d, J = 1.2 

Hz). 

ESIMS (+) : 656 [M+H]+. 

<#^|J 1 8>(R)-2-t-7" 7 -4- {2-^PP-4 

- (5-*>£ P7°P t°;U-2-p< 7 x-JU^) 7i-JU 

} JU:T|-^>-2- (1 - L KP^>7°P tfJU) 9 > 

[0198] [<fb61] 

[0199] 7)\s3ytfxmm%TX\ ##0!|1 (1.41 g) £^h^LKP7 

=jy (20 mL) TK/P > — "T K ^ t: KP 7 ̂  (1. 

01 moL/LT1 h ̂  t: KP7 7 3. 2 mL) U L/c0 

H—CD;m^T1. 50|^jf ££ L/co TK>£ 

OH 
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(20 mL) h 'J (644 mg) n*N ^;U-e30| 

mmwbtc„ Mix^;u-eaaiL/co 
mMmi-\*i)0Azm^T&,tikLtzo 

^•7h^7<- (^*y-y : M|x^;u= 1 : 2) -elti^L, gftti (9 

79 mg)£LTt#/c0 

!H NMR (CDCl3/ 400 MHz) : §0.56-0.60 (2H, m), 0.87-0.92 (2H, m), 1.40 

(9H, s), 1.60-1.66 (2H, m), 1.75-1.82 (4H, m), 2.68 (2H, t, J = 8.6 H 

z), 3.38 (3H, s), 3.66-3.69 (2H, m), 3.78 (3H, d, J = 3.7 Hz), 3.80 ( 

3H, d, J = 3.7 Hz), 4.12-4.16 (1H, m), 4.22-4.26 (1H, m), 4.61 (1H, b 

rs), 5.15 (2H, s), 6.97 (1H, dd, J = 8.6, 2.5 Hz), 6.98 (1H, d, J = 8 

.6, 1.8 Hz), 7.00 (1H, d, J = 1.8 Hz), 7.06 (1H, d, J = 7.3 Hz), 7.09 

-7.12 (2H, m), 7.23 (1H, d, J = 1.8 Hz). 

ESIMS (+) : 674 [M+H]+. 

<&mm 1 9 > (R)-2-77$ y -4- {2-^7 ••-4- (5-:> 0 • 7°P tfJU 

-2-t KP^ri>7x-;U51^) 7I-JU} -2- (1 - L K• 7°P tfJU) 

>11^7 iXrib 

[0201] #t0IJ1 8(Dit^ (535 mg) ^5001 ̂ Sft 

^ (120 mg) £itfe:P^JU7 7 LX%tc0 

!H NMR (DMS0-d6, 400 MHz) : §0.49-0.53 (2H, m), 0.80-0.84 (2H, m), 1.4 

6-1.81 (7H, m), 2.61 (2H, brs), 3.33-3.39 (2H, m), 3.71 (2H, brs), 6. 

85 (1H, d, J = 8.6 Hz), 6.92-6.99 (4H, m), 7.25 (1H, d, J = 7.3 Hz). 

HRESIMS (+) : 502.12175 (C22H30CLN06PS t LTftlS'fOi 502.12200). 

[0200] [<fb62] 

OH 
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<#^lJ2 0>(S)-2-t-7" J -4- {2-0 • • -4 

- (2-t-7" -5-Ji h 7 m ~ JU^) 7iUb 

} -2-7°P>-1 —;u 

[0203] #^IJ1 4<D4t-&yt} (122 mg) £x^y-JU (2 mL) IZfeMU 10V 

A —(12 mg) b/c0 7K^#H^,T: ( 

1 atm) T\ ^^-ei00|^Ji^L/co h PliLfdl 

(123 mg) LTt#/c 

1H NMR (CDCl3/ 400 MHz) : §0.96 (3H, t, J = 7.3 Hz), 1.36 (3H, t, J = 

7.3 Hz), 1.39-1.58 (4H, m), 1.51 (9H, s), 1.59 (9H, s), 1.53-1.60 (2H 

, m), 1.75-1.84 (1H, m), 1.86-1.95 (1H, m), 2.60-2.74 (2H, m), 3.74 ( 

2H, d, J = 6.1 Hz), 3.94 (2H, q, J = 7.3 Hz), 4.22 (1H, brs), 4.64 (1 

H, brs), 6.78-6.83 (2H, m), 7.09 (1H, d, J = 8.6 Hz), 7.15-7.16 (1H, 

m), 7.33 (1H, d, J = 1.2 Hz). 

ESIMS (+) : 610 [M+H]+. 

<#^|J2 1 >(S)-2-t-7" 7 -4- {2-0 •• -4 

- (2-t-7" -5-Jl h 7 m ~ JU^) 7iUb 

} -]-*/* ^^-isTisXTisV )[s^3-is-2-7°n t°;U7"^> 

[0205] #t0!J 2 0 CCHb^t] (100 mg) 1 5 t @ 

[0202] [<fb63] 

[0204] [<fb64] 
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^ (106mg)£itfe;£t^<>: LX%tc0 

!H NMR (CDCL3, 400 MHz) : §0.95 (3H, t, J = 7.3 Hz), 1.47 (9H, s), 1.5 

1 (9H, s), 1.63-1.82 (5H, m), 1.99-2.05 (1H, m), 2.64-2.69 (2H, m), 3 

.77 (3H, d, J = 1.2 Hz), 3.94 (2H, q, J = 7.3 Hz), 4.09-4.12 (1H, m), 

4.23-4.26 (1H, m), 4.51 (1H, brs), 6.79-6.83 (2H, m), 7.09 (1H, d, J 

= 8.6 Hz), 7.12 (1H, d, J = 7.9 Hz), 7.15 (1H, dd, J = 7.9, 1.8 Hz), 

7.33 (1H, d, J = 1.8 Hz). 

ESIMS (+) : 718 [M+H]+. 

[0206] (S)-2-77$ J -4- {2— ^7 • • —4— (5-lh^r:>-2-t: h*PJF<>7i-

7I-JU} -2-7°P iXrib 

[0207] [<fb65] 

[0208] 1 (D{ tl=r^(103 mg)£ffll\ 1 t 

(37 mg) LT%tza 

: [ oc ]D28 -5.7 (c 0.34, MeOH). 

: [ OL ]D25 +16.2 (c 0.5, DMF). 

!H NMR (DMS0-d6, 400 MHz) : §0.89 (3H, t, J = 7.3 Hz), 1.23 (3H, t, J 

= 7.3 Hz), 1.29-1.32 (2H, m), 1.50-1.75 (4H, m), 2.61-2.66 (2H, m), 3 

.70-3.81 (2H, m), 3.87 (2H, q, J = 7.3 Hz), 6.71 (1H, d, J = 3. 1 Hz), 

6.82 (1H, dd, J = 8.6, 3.1 Hz), 6.86 (1H, d, J = 8.6 Hz), 7.10 (1H, 

dd, J = 8.0, 1.8 Hz), 7.12 (1H, d, J = 1.8 Hz), 7.28 (1H, d, J = 8.0 

Hz). 

HRESIMS (+) : 490.12195 (C21H30CLN06PS t LTftlS'fOi 490.12200). 

<##0!l 2 2 >(R) — 2 — T7 'J JU —2 —t — 7" h JUT7 $ J —4 — {2 — 

SMJ 2 
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0 x))\y7.l-^Ss-2- t 

[0210] (3.6 g) n&xf&myi 2 0^^(2.65 # 

m\\^ 3 gwtl (3.22 g) LT?#fc„ 

!H NMR (CDCU, 400 MHz) : § 0.17 (6H, s), 0.97 (9H, s), 1.58 (9H, s), 

1.81-1.88 (2H, m), 2.32 (1H, dd, J = 13.5, 8.0 Hz), 2.43 (1H, dd, J 

= 13.5, 6.7 Hz), 2.62-2.70 (1H, m), 3.68-3.78 (2H, m), 4.71 (1H, brs) 

, 5.17-5.21 (2H, m), 5.80-5.90 (1H, m), 6.05 (1H, s), 6.87-6.98 (4H, 

m), 7.03 (1H, d, J = 1.8 Hz), 7.10 (1H, d, J = 8.0 Hz). 

ESIMS (+) : 594 [M+H]+. 

<#^|J2 3>(R)-2-77ij;U-2-t-7" J —4— {2 — 

^7 • • —4— (5 — t — 'J 2- h 

[0211] [<b67] 

[0212] #t0J2 20jb^(1.75 g) (DT^Vy (14.7 mL) 'J -7 A (4 

46 mg) p p fJbi-7^U (0. 25 mL) L 

s 4 1 

[0209] [<fb66] 
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P7h^77-f - = 4:1) U (1. 

44 g) bxmtc0 

1H NMR (CDCl3/ 400 MHz) : §0.08 (6H, s), 0.91 (9H, s), 1.44 (9H, s), 

1.78-1.95 (2H, m), 2.34 (1H, dd, J = 14.1, 7.9 Hz), 2.46 (1H, dd, J 

= 14.1, 6.7 Hz), 2.65-2.82 (1H, m), 3.45 (3H, s), 3.68-3.82 (2H, m), 

4.74 (1H, brs), 5.13 (2H, s), 5.16-5.25 (2H, m), 5.80-5.95 (1H, m), 6 

.53 (1H, d, J = 3.1 Hz), 6.68 (1H, dd, J = 9.2, 3.1 Hz), 7.00 (1H, d, 

J = 9.2 Hz), 7.18 (2H, s), 7.32 (1H, s). 

ESIMS (+) : 638 [M+H]+. 

<#^|J2 4> (R)-2-77ij;U-2-t-7"K^^^>'U^->iU77$ J -4-{2 

— 0 UU —4— (5— L Km^>-2-p< h *-

~My"0 >-1 -J—Jls 

[0214] #^#ij 2 3 ©-(bca^O. 96 g) COy~ K t: K• 7 > (31 mL) TK/T 

ikT- — ^ A (1.0 moL/L jh7tKP77> 

6.20 mL) 1 0# 

T^MWLtco 7^h^LKP7^>£MJ±^U Mix 

Ltc0 (20 mL), u 
m&m&i- K 'j vAzm^T&mLfco K >J tAzmmizj: vm 
iLfdl P7h^7 

-r- (^^> : = 12 : 1 ^ 1 : 2) Tl^L/Co 

J: (4 : 1) 

tzztxmm (2.87 g) 
!H NMR (CDCI3, 400 MHz) : 8 1.44 (9H, s), 1.80-2.03 (2H, m), 2.34 (1H 

, dd, J = 14.1, 7.9 Hz), 2.40-2.55 (1H, m), 2.70-2.85 (2H, m), 3.47 ( 

[0213] [<fb68] 
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3H, s), 3.65-3.78 (2H, m), 4.77 (1H, brs), 5.13 (2H, s), 5.17-5.27 (2 

H, m), 5.78-5.95 (1H, m), 6.45 (1H, s), 6.65 (1H, dd, J = 8.6, 3.1 Hz 

), 7.00 (1H, d, J = 8.6 Hz), 7.21 (2H, s), 7.38 (1H, s). 

ESIMS (+) : 524 [M+H]+. 

<##0!J2 5 > (R)-2-T'JJU-2-t-7" h tl < J -4-{2 

— 0 UU —4— (2— K K 'J 7)lsJ • * 0 >7JU/1N-

7 x - juj y -1 -^—JU 

[0216] yjiszi'ytizmmnTTs #^240^^(1.40 g) wouutoy ( 

13.4 mL) 7JCT K 'J x^JUT7$ > (0.75 mL), N-7i-ib 

tfx ( K 'J 7)\s^ yxji/fcy-l $ K) (954 mg) *k1)WX, L 

fco 3 N-7x-;U^X 

( h 'J yxji/fcy-i < K) (143 mg) £jp*.N 2 

ftLfco Ltco 

-kikykxmft&s m&m&i- K >J <yAttm^xm%Ltc0 

$l (1.77 g) Lxmtco 

!H NMR (CDCl3, 400 MHz) : 8 1.44 (9H, s), 1.83-2.00 (2H, m), 2.34 (1H 

, dd, J = 14.1, 8.6 Hz), 2.47 (1H, dd, J = 14.1, 6.7 Hz), 2.70-2.87 ( 

2H, m), 3.47 (3H, s), 3.70-3.85 (2H, m), 4.75 (1H, brs), 5.18-5.26 (2 

H, m), 5.24 (2H, s), 5.80-5.96 (1H, m), 6.78 (1H, d, J = 3.1 Hz), 7.0 

5 (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 = 1.2 Hz). 

ESIMS (+) : 656 [M+H]+. 

[0215] [<fb69] 

- (^Vy : = 4:1) Xmmb, gift 
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<##0!I2 6 > J -4-{2 

-0 •P-4-(5-i>77y -2-p< + 

}7"^ >-1 -^-;u 

[0218] :PJU=T>;tfXHg|fiTT\ #^J 2 5 ©<b£^(200 mg) 0 N, N-*>** 

;UA77$K (1. 5 mL) 'x K 7^7, K 'J 7 .x — JUtf\7v7 -f yt^V^ 

A (69.3 mg)N 1, 1' - tfX ($/ 7 m —)\s*7,7 -f 7 ) 7 m • *tz > (33.3 mg)N 

^.t/^V-fb^ (141 mg) J5^t^L/co ^§£^>^£80 °C T? 

4 L/CO 

mimmi- K U L/C„ 

»W^KlJ^A^;tii^d;i'JP^L/c^ *©gl>S 

'J ^JU^A^ PV h?'^7'f — (^^r+fV : = 12 : 1 

^1:2) -zmmbs mm (114 mg) 

!H NMR (CDCl3/ 400 MHz) : 8 1.45 (9H, s), 1.85-2.04 (2H, m), 2.36 (1H 

, dd, J = 13.9, 8.5 Hz), 2.47 (1H, dd, J = 13.9, 6.7 Hz), 2.70-2.86 ( 

2H, m), 3.45 (3H, s), 3.70-3.84 (2H, m), 4.76 (1H, brs), 5.17-5.26 (2 

H, m), 5.29 (2H, s), 5.81-5.97 (1H, m), 7.13-7.21 (2H, m), 7.23-7.32 

(2H, m), 7.42 (1H, d, J = 1.2 Hz), 7.45 (1H, dd, J = 8.5, 1.8 Hz). 

ESIMS (+) : 533 [M+H]+. 

<##0!J2 7 > (R)-2-7'J)\s-2-t-7" h tl JU^-JUT < J -4-{2 

-0 •P-4-(5-i>77y-2-y. ̂ ^>^^ + ̂ 711^)71^ 

} — 1 — V * h *> * X /1N 1J J U ̂  *> 7" 0 > 

[0217] [<fb70] 

[0219] 
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Dfb7i] 

NC 
0 

f NHBoc jLoMe 
XOMe 

MOM 

[0220] #t0J2 60jb^(304 mg) #^J 1 5 t Sft 

^ (309 mg) £: LTt#/c0 

!H NMR (CDCl3/ 400 MHz) : 8 1.38 (9H, s), 1.60-1.73 (1H, m), 1.75-1.9 

0 (1H m), 2.35-2.44 (2H, m), 2.62-2.72 (2H, m), 3.25 (3H, s), 3.65 (3 

H, d, J = 1.2 Hz), 3.68 (3H, d, J = 1.2 Hz), 3.95-4.05 (1H, m), 4.05-

4.18 (1H, m), 5.08-5.20 (2H, m), 5.35 (2H, s), 5.68-5.84 (1H, m), 6.7 

0 (1H, brs), 7.25-7.36 (3H, m), 7.39 (1H, d, J = 1.8 Hz), 7.46 (1H, d 

, J = 1.8 Hz), 7.63 (1H, dd, J = 8.6, 2.4 Hz). 

ESIMS (+) : 641 [M+H]+. 

<##0!J2 8 > (R)-2-77U;U-2-77$y-4-{2-^PP-4-(5-^77 

J -2- L KP >11^7 iXjib 

[0221] [<fb72] 

[0222] #t0J2 7©<b^$](300 mg) 1 «>: 

(42.5 mg) %tza 

: [ a ]D25 -9.0 (c 0.50, MeOH). 1H NMR (DMS0-d6, 400 MHz) : 8 1.6 

0-1.82 (2H, m), 2.30-2.42 (2H m), 2.62-2.80 (2H, m), 3.68-3.88 (2H, m 

), 5.14-5.30 (2H, m), 5.72-5.90 (1H, m), 7.06 (1H, d, J = 8.5 Hz), 7. 

14 (1H, dd, J = 8.5, 1.8 Hz), 7.26 (1H, d, J = 1.8 Hz), 7.31 (1H, d, 

J = 8.5 Hz), 7.50 (1H, d, J = 1.8 Hz), 7.62 (1H, dd, J = 8.5, 1.8 Hz) 

. HRESIMS (+) : 469.07566 (C20H23CLN205PS t LTftlS'fOi 469.07538). 
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<#^lJ2 9>(S)-2-t-7" J —4— [2— <7 • P-4-

(5-t KP^>-2-p< h + 7i-Jl]-2-

7°P >-1 - ;u 

[0224] ##0IJ2 4©fc£-$](919 mg) £x^y-JU (17.5 mL) IZfeMU 10V^*>* 

(92 mg) £3jp*.N TKHHSimT (1 atm) N ^^T17.50#^^ 

Ltz„ ®JF^]£-tz^ K-e;tiiL/c^ ££>1 (916 mg) 

*mtzo Z.(Dmfe*** (20 mL) CML, 10V^ ̂  A-Mfej^ ( 

93 mg) £3jp*.N 7KHHgim~K ^-C50^£# L/c„ 10V^^A-Mfe 

^ (92 mg) £jbpa.% M^14.50#^^ L/c0 

U @M) (850 mg) LT?#fc„ 

!H NMR (CDCl3/ 400 MHz): 8 0.97 (3H, t, J = 7.3 Hz), 1.31-1.47 (2H, m 

), 1.44 (9H, s), 1.49-1.64 (2H, m), 1.83-2.02 (2H, m), 2.63-2.81 (2H, 

m), 3.48 (3H, s), 3.70 (2H, d, J = 6.1 Hz), 4.33 (1H, brs), 4.65 (1H 

, brs), 4.95 (1H, brs), 5.14 (2H, s), 6.37-6.45 (1H, m), 6.64 (1H, dd 

, J = 8.6, 2.4 Hz), 7.01 (1H, d, J = 8.6 Hz), 7.20-7.25 (2H, m), 7.38 

-7.42 (1H, m). 

ESIMS (+) : 526 [M+H] +. 

<#^|J3 0> (S)-2-t-7" 7 —4— [2—^7 p p —4 

- (2-p< h ̂ rS/^^M^rSy-5- h 'J 7MP^^ > 7 

7 m-JU]-2-7°P t°;U7"^ > - 1 -*—)\s 

[0225] [<fb74] 

[0223] [<fb73] 
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[0226] 90jb^(1.31 g) 2 5 t Sft 

^ (1.20 g) UTt#/co 

!H NMR (CDCl3/ 400 MHz): 8 0.97 (3H, t, J = 7.3 Hz), 1.31-1.49 (2H, m 

), 1.44 (9H, s), 1.56-1.61 (2H, m), 1.80-1.88 (1H, m), 1.91-1.99 (1H, 

m), 2.67-2.80 (2H, m), 3.47 (3H, s), 3.75 (2H, d, J = 5.5 Hz), 4.22 

(1H, brs), 4.66 (1H, s), 5.24 (2H, s), 6.78 (1H, d, J = 2.8 Hz), 7.05 

(1H, dd, J = 9.2, 2.8 Hz), 7.16 (1H, d, J = 9.2 Hz), 7.25-7.28 (2H, 

m), 7.43 (1H, s). 

ESIMS (+) : 658 [M+H] +. 

<#^|J3 1 >(S)-2-t-7" 7 -4-12-0 p p—4 — 

(5— */T J-2-/. 7x-;U]-2-7°P 

£°Jls7"0 y~1 — )\y 

[0227] [<fb75] 

[0228] #t0IJ3O CCHb^$l(543 mg) #^J 2 6 t S 

(313 mg) %tz0 

!H NMR (CDCl3, 400 MHz): 8 0.98 (3H, t, J = 7.3 Hz), 1.31-1.45 (2H, m 

), 1.45 (9H, s), 1.56-1.62 (2H, m), 1.83-1.90 (1H, m), 1.94-2.02 (1H, 

m), 2.68-2.81 (2H, m), 3.46 (3H, s), 3.75-3.77 (2H, m), 4.20 (1H, br 

s), 4.66 (1H, s), 5.29 (2H, s), 7.15 (1H, d, J = 2.4 Hz), 7.17 (1H, d 

, J = 8.6 Hz), 7.25-7.28 (2H, m), 7.43 (1H, d, J = 1.5 Hz), 7.46 (1H, 

dd, J = 8.6, 1.5 Hz). 

ESIMS (+) : 535 [M+H] +. 

<##0!J3 2> (S) —4—[4— (5-Tiz?JU-2->( 

-2-0 PP7x-;U]-2-t-7" J -2-7° 

P t°;U7"^ >-1 — )\y 
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[0229] [<ft76] 

Ac 

OH 

[0230] 3 0 0jb^(525 mg) £N, 

)[/A7 $ K (8.0 mL) £?§#¥ U n-^JU JH-TJI/ (0.512 mL, 3.99 

mmoL)% h 'J X-^JUT7 $ > (0.112 mL) N Ml/"y V^7 A (17.9 mg) S.t/1, 

3-^(^7i-J^77 -T y )7°P^> (65.8 mg) L/c0 

^M^^80°C-e5.50|^Ji^L/co 1 moL/L 

^-eiBir^Ji^L/co *£2JD*.H^x^i/£aaiLfco #$Jf 

30&&U K'jvAzm^T&mLfco mymm+hijoAz 
mmzmi±%£L, 

P7h^77-f - (^^r+fV : Mtx^JU = 3:1^1:1) L @ ^ 

$l (373 mg) Ltf/c„ 

!H NMR (CDC l3, 400 MHz): 8 0.96 (3H, t, J = 7.3 Hz), 1.30-1.44 (2H, m 

), 1.44 (9H, s), 1.55-1.59 (2H, m), 1.77-1.85 (1H, m), 1.89-1.96 (1H, 

m), 2.50 (3H, s), 2.62-2.75 (2H, m), 3.38 (3H, s), 3.72-3.74 (2H, m) 

, 4.21 (1H, brs), 4.65 (1H, s), 5.27 (2H, s), 7.14-7.20 (3H, m), 7.30 

(1H, d, J = 1.8 Hz), 7.83 (1H, d, J = 2.1 Hz), 7.87 (1H, dd, J = 8.6 

, 2.1 Hz). 

ESIMS (+) : 552 [M+H] +. 

<#^ij3 3>(s)-2-t-7"y -4-[2-^7 

'i>:Py-2 -p< X-JU^Tl") 7 x. ~JU]-1 

h ̂  *> * X * 'J ^ *> - 2 - 7° P tfJU 7"^ > 

[0231] [<fb77] 
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[0232] 1 0^-^-^(311 mg) #t0!J 1 5 t Sft 

^ (356 mg) UTt#/c0 

!H NMR (CDC l3/ 400 MHz): 8 0.97 (3H, t, J = 7.3 Hz), 1.34-1.45 (2H, m 

), 1.45 (9H, s), 1.63-1.76 (2H, m), 1.80-1.87 (1H, m), 2.02-2.10 (1H, 

m), 2.70-2.78 (2H, m), 3.45 (3H, s), 3.79 (3H, d, J = 11.0 Hz), 3.80 

(3H, d, J = 11.0 Hz), 4.13 (1H, dd, J = 9.8, 4.3 Hz), 4.27 (1H, dd, 

J = 9.8, 4.3 Hz), 4.54 (1H, brs), 5.29 (2H, s), 7.14 (1H, d, J = 1.8 

Hz), 7.17 (1H, d, J = 8.6 Hz), 7.25-7.27 (2H, m), 7.42 (1H, d, J = 1. 

8 Hz), 7.46 (1H, dd, J = 8.6, 1.8 Hz). 

ESIMS (+) : 643 [M+H] +. 

<##0!J3 4>(S)—4—[4— (5-Tiz?JU-2->( h 

-2-0 • P7i -;U]-2-t-7" J -1 -V 

* h * X Jfc 'J M -2- 7°• tfJU 7"0 > 

[0233] [<fb78] 

Ac ° 

[0234] #t0J3 2 0jb^(371 mg) 1 5 £ 

$] (401 mg) UTt#/co 

!H NMR (CDCl3, 400 MHz): 8 0.96 (3H, t, J = 7.3 Hz), 1.31-1.42 (2H, m 

), 1.44 (9H, s), 1.59-1.71 (2H, m), 1.74-1.82 (1H, m), 1.97-2.07 (1H, 

m), 2.50 (3H, s), 2.64-2.72 (2H, m), 3.38 (3H, s), 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), 4.52 (1H, brs), 5.27 (2H, s), 7.15-7. 

16 (2H, m), 7.19 (1H, d, J = 8.6 Hz), 7.30 (1H, d, J = 1.8 Hz), 7.84 

(1H, d, J = 2.1 Hz), 7.88 (1H, dd, J = 8.6, 2.1 Hz). 

ESIMS (+) : 660 [M+H] +. 

<##0!I3 5 >(S) — 2 — T7 $ J —4 — [2—^7 p p—4— (5-^^7-2-t K 
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P^ri>7x-;U51^) 7x-;U]-2-7°P 'J >11^7 iXrib 

[0235] [<ft79] 

[0236] #t®J3 3©<b^$l(347 mg) 1 «>: 

(166 mg) *W&mW£ LX%tc0 

!H NMR (DMS0-d6, 400 MHz): 8 0.88 (3H, t, J = 7.3 Hz), 1.25-1.36 (2H, 

m), 1.48-1.61 (2H, m), 1.67-1.78 (2H, m), 2.63-2.67 (2H, m), 3.70-3. 

81 (2H, m), 7.07 (1H, d, J = 8.6 Hz), 7.14 (1H, dd, J = 8.6, 1.8 Hz), 

7.26 (1H, d, J = 1.8 Hz), 7.32 (1H, d, J = 8.6 Hz), 7.48 (1H, d, J = 

2.1 Hz), 7.61 (1H, dd, J = 8.6, 2.1 Hz). 

HRESIMS (+) : 471. 09108(C20H25CLN205PS^ LTitWlit471. 09103). 

<#^|J3 6> (S) —4— [4— (5-T-iz^)U-2- t ^0+^71^) 

-2-^PP7i-il/]-2-7< J — 2 — 7° • >11^ J iXrib 

[0237] [<fb80] 

AcNr^V^S>T/5:::V'CI o 

[0238] #t®J3 40ltl=r^(393 mg) 1 «>: 

(210 mg) zmn&mwt Lrmtc0 

!H NMR (DMS0-d6, 400 MHz): 8 0.88 (3H, t, J = 7.3 Hz), 1.24-1.37 (2H, 

m), 1.51-1.62 (2H, m), 1.68-1.77 (2H, m), 2.44 (3H, s), 2.62-2.66 (2 

H, m), 3.76-3.85 (2H, m), 7.04 (1H, d, J = 8.6 Hz), 7.10 (1H, dd, J = 

8.6, 1.8 Hz), 7.16 (1H, d, J = 1.8 Hz), 7.29 (1H, d, J = 8.6 Hz), 7. 

79 (1H, d, J = 2.1 Hz), 7.85 (1H, dd, J = 8.6, 2.1 Hz). 

HRESIMS (+) : 488.10680 (C21H28CLN06PS^ LTitWlit488.10635). 
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<#^lJ3 7> (S)-2-t-7" 7-4- {2-?PP-4 

- (5-x K^ri>-2-p< K^ri>P< *•*/-? i— JU^) 71-^} -2-

7°P >-1 - )\y 

[0240] #^$|]6CD'fb'n!t#) (830 mg) £ <fct)?#^#!]10®'(b'nJ$] (403 mg) 

^JIS^IW^ttCj^^TlV (S)-2-t-7" 7-4- {2-

^PP-4- (5-xh^^>-2-t KP^^7i-Jl/f^) yni—M -2-

7°P t°;U7"^ >-1 -t—JU^fco <^C#^lJ23 

@M) (139 mg) UTt#/c„ 
1H NMR (CDCl3/ 400 MHz) : §0.96 (3H, t, J = 7.3 Hz), 1.35 (3H, t, J = 

6.7 Hz), 1.38-1.42 (1H, m), 1.44 (9H, s), 1.55-1.60 (1H, m), 1.78-1.8 

5 (1H, m), 1.88-1.98 (1H, m), 3.44 (3H, s), 3.74 (2H, q, J = 6.7 Hz), 

4.15 (1H, brs), 4.63 (1H, brs), 5.12 (2H, s), 6.69 (1H, d, J = 3.1 H 

z), 7.77 (1H, dd, J = 9.2, 3.1 Hz), 7.07 (1H, d, J = 9.2 Hz), 7.16-7. 

17 (2H, m), 7.31-7.32 (1H, m). 

ESIMS (+) : 554 [M+H] +. 

<#^|J3 8> (S)-2-t-7" 7 -4- {2-^PP —4 

- (5-X h^>-2-p< h^>P< x— yji—M -2-

7°p tfjuy'o y — 1 — y—j\y 

[0241] [<fb82] 

[0239] [<fb81] 

NHBoc 

MOM 

[0242] ##0J3 7 0jb^(466 mg) £ V* K (4. 2 mL) IZfeMU 
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(1.2 mL) — tf 'J V (669 mg) £ 

bwxtzfe, L/CO 

K 'J MT&'Jt L/c0 K 'J y |& 

SLfct, U 'J tJ?)lst!yAO P7h^77 

-r- (^^> : Mtx^JU = 6:1) gft$] (367 mg) 

LTt#/c0 

!H NMR (CDCl3/ 400 MHz) : §0.90 (3H, t, J = 7.3 Hz), 1.08-1.10 (1H, m) 

, 1.25-1.32 (1H, m), 1.35 (3H, t, J = 6.7 Hz), 1.46 (9H, s), 1.59-1.6 

8 (1H, m), 1.96-2.01 (1H, m), 2.12-2.18 (1H, m), 2.43-2.49 (2H, m), 2 

.57-2.62 (1H, m), 3.44 (3H, s), 3.92 (2H, q, J = 6.7 Hz), 5.12 (2H, s 

), 5.38 (1H, brs), 6.70 (1H, d, J = 3.1 Hz), 6.76 (1H, dd, J = 9.2, 3 

. 1 Hz), 7.06-7.10 (2H, m), 7.14 (1H, dd, J = 8.0, 1.8 Hz), 7.30 (1H, 

d, J = 3.1 Hz), 9.31 (1H, s). 

ESIMS (+) : 552 [M+H] +. 

<#^|J3 9> (S)-3-t-7" y-5- {2-OUU-4 

- (5-x h*S/-2-y- x-)\s?-yr) 71 —;u} -3-
7°P t°;u-i 

[0244] TJlsZi'ytizmmnTTs t^lsySsfcZfcy(201 mg) £ 

Th7kKP77> (7 mL) izmmu* -78°C?'n-<J TO A (1.65 m 
oL/L^s^r-it0.52 mL) Ls Kfotfot Lfc0 — 

^j£-C30#F^i£#Lfco ~78°Cr-Kltmz0^m3 8 0jb^(367 mg)0^ 

K 7 t: K • 7 ̂  (3 mL) ^rjjST L, ^ L/c0 

Mikityy^-OA^K^t^inXfcm, \Ltc0 

[0243] [<fb83] 
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7A^P7h^77< - (^*+f> : Mtx^JU =3:1^1:2) 

U mm (369 UTtf/co 

!H NMR (CDCl3/ 400 MHz) : §0.93 (3H, t, J = 7.3 Hz), 1.30-1.32 (4H, m) 

, 1.35 (3H, t, J = 6.7 Hz), 1.44 (9H, s), 1.67-1.77 (1H, m), 2.01-2.0 

9 (1H, m), 2.56-2.68 (2H, m), 3.46 (3H, m), 3.72 (3H, s), 3.75 (3H, s 

), 3.92 (2H, q, J = 7.3 Hz), 5.12 (2H, s), 5.67 (1H, t, J = 17.7 Hz), 

6.69-6.77 (3H, m), 7.07 (1H, d, J = 7.3 Hz), 7.11 (1H, d, J = 8.0 Hz 

), 7.15 (1H, dd, J = 8.0, 1.8 Hz), 7.31 (1H, d, J = 1.8 Hz). 

ESIMS (+) : 658 [M+H] +. 

<#^|J4 0> (S)-3-t-7" 7-5- {2-OUU-A 

- (5-X h^>-2-p< h^>P< x ~)\s3-Jr) 7i —)\yj -3-

[0246] #t®J3 9©<b^$)(369 mg)£L°'jy> (11 mL) K&fl? U 

m-fJOA (1.09 g) (0.48 mL) Lfc0 

% (150 mg)LX%tc0 

!H NMR (CDCl3, 400 MHz) : §0.95 (3H, t, J = 7.3 Hz), 1.24-1.56 (4H, m) 

, 1.35 (3H, t, J = 7.3 Hz), 1.43 (9H, s), 1.69-1.77 (2H, m), 1.85-2.1 

0 (3H, m), 2.60-2.64 (2H, m), 3.44 (3H, m), 3.73 (3H, s), 3.76 (3H, s 

), 3.92 (2H, q, J = 7.3 Hz), 4.27 (1H, brs), 5.12 (2H, s), 6.69 (1H, 

[0245] [<fb84] 

- = 1:2) Xmmb, 
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d, J = 3.1 Hz), 6.76 (1H, dd, J = 9.2, 3.1 Hz), 7.07 (1H, d, J = 9.2 

Hz), 7.12 (1H, d, J = 8.0 Hz), 7.16 (1H, dd, J = 8.0, 1.8 Hz), 7.31 ( 

1H, d, J = 1.8 Hz). 

ESIMS (+) : 660 [M+H] +. 

3 
[0247] (S)-3-77$ 7-5- {2-^PP-4- (5-1 h -2-L K • 7 i — 

JU^) 7i-JU} -3-7°P 

[0248] [<fb85] 

NH2 II OH 
OH 

[0249] #^lJ4O0jb^ (145 mg) 1 <>: Sft 

% (60 mg) LXmtco 

M6Jt : [ oc ]D23 +1.8 (c 0.32, MeOH). 

!H NMR (DMS0-d6, 400 MHz) : §0.88 (3H, t, J = 7.3 Hz), 1.23 (3H, t, J 

= 6.7 Hz), 1.29 (2H, brs), 1.54 (4H, brs), 1.70-1.81 (4H, m), 2.61 (2 

H, brs), 3.87 (2H, q, J = 6.7 Hz), 6.70 (1H, d, J = 3.1 Hz), 6.80-6.8 

8 (2H, m), 7.09-7.12 (2H, m), 7.28 (1H, d, J = 8.0 Hz). 

HRESIMS (+) : 488.14296 (C22H32CLN05PS t LTftlS'fOi 488.14273). 

[0250] 

^s ^^j3tcj;oT^-ro 

> S1P (X7-T >=h>>-1-'J >11) hS1P3^m£fgi!!ffl 

[0251] 10%® ^ RXf300 Atg/mL0Geneticin£#frHam' s F-12i£Jfe-et: 

KS1P3g#^iiCH0«^il^±ML/co I0L KS1P3^#^iiCH0« 

^0.25% K 'j -fisyxmm, 10% 
ctt/300 ^g/mL®Genet icin^:#tjNHam' s F-12±§±fetC;¥3l L/c0 ^(O^ts tl 
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hS1P3^mfcfgi!CH0M^2.5 x 104 /100 ftHfe 
0 'J KA7°b- K(BD Falcon Biocoat) U 37°C, 5 % CO2T-e~0ft 

eiifco is, 100 ixi(D 0.1 % ostium 7 )\s?$y (BSA)# 

WHam' s F-12J&Jfe-eN wellZfltfrLtc0 3@ff^;c0 0.1 % 

BSA#^Ham' s F-12i£jfel;:£gM^ 37°CtC§££ L/cC02^ T?60^ 

[0252] FLuo3 Loading buffer^50 ixL/we[[j]\}7Ls ^^tClB# 

flipSL/co FLuo3 Loading buffer&;^CD<£ 9 LTlMli^ Ltc0 

N FLuo3-AM (Doj indo) £:pLuronic F-127 (20% DMS0;#}SN invi trogen) 

iittpL/iio FLuo3-AM£:pLuronic F-1271 0^§£;!b cw#/S£:Hanks-H 

EPES J^VD7~{20 mM HEPES (pH7.4), 0.1% BSA (Fatty acid Free), 2.5 

mM probenecid#^/\>^ F LUO3-AMCDJ|#5^^^:4/xM 

L/ctCD^N FLuo3 Loading buffer^; L/c0 

[0253] 10#fl!](ZM y^riLS<— hCD^ 100 M-L CDHanks-HEPES /"?'> 7 7 — T'weLL^:3 

02fcofco (0.125 nM% 1.25 nM% 12.5 nM% 125 nM% 1.25 ju,M) t 

/^iDMSO£5§fl¥L/^-©/\*v7:P-£100 AtLJpiu • 7°b-

^7*67*6^^ (FLEX Station (MoLecuLar Device^i))"T?37 °CN 30^^T > + 1 

^-hL/c„ 

)I^"e^L/cS1P (*|}lj£0.1 nMN 1 nMN 10 nMN 100 nMN 1 ^M)£25 /xL 

JjJUS/'J AMhmlZ&-3< FLuo3tCd: ®|3/^S485nm% 

S525nm-e^ais >fJJ£L/c0 >11^-* 

PRISM 4V7h^x7 (GraphPad)^ffllNT, S1 P0;fJt t £ftig2JPM©IH#£ 

II0l^fc^^EC50ffi^#^Wai L/co Ctl^M^t^CSchi Ld PLotfl?#r£ 

frl\ ^H^i^Kd-fil^^to/co 1 nmoL/L>Kd'fit^0.1 nmo[/LiZ'Dl\T 

&+N 0.1 nmoL/L>Kd'fit^0. 01 nmoL/LtCOl\T&++N 0.01 nmoL/L>Kd^^O 

tNT ti+++^i^HE L% 1^1 tC^j\L/co 
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[0254] [H1] 

S1P3 

nmu +++ 

nm\2 +++ 

+ 

##e<j28 + 

#%0l]35 + 

#%0J36 + 

-7 

[0255] 10%®^ i>SpfulfilRXf300 M,g/mL0Genet icin£#frHam' s F-12±&±tj3Tr tl 

KS1P1g#^iiCH0«^il^±ML/co I0H hS1P1^m£fgi!CH0« 

£0.25% K 'J 10% 

ctt/300 ^g/mL®Genet icin^:#tjNHam' s F-12±§±fetC;¥3l L/c0 tl 

hS1P1gmfcfgiiCH0«^2.5 x 104 /100 >u.L/we L L <>i ^ofc tC96 ftHfe 
'J KA7°b- K(BD Falcon Biocoat) tcjfffi U 37°C, 5 % CO2T-e~0^ 

eiLfco 10, 100 JUL 0.1 % mfl5M^V*>l!a.m7)\'7Si> (BSA)#^H 
am' s F-12JgJft-eN wellZfltfrLtc0 3@ff^;c0 0.1 % BS 

A#^Ham' s F-12i£jfel;:£gM^ 37°CtC§££ L/cC02^ T?60^lftl 

/flrflfi&LH £: ft o /to 

[0256] 60#P^f|BCipiti2^::lljT\ FLuo3 Loading buffer£50 ixL/we[[j]\}7Ls ^^tClB# 

flipSL/co FLuo3 Loading buffer&;^CD<£ 9 Ltc0 S~sf 

N FLuo3-AM (Doj indo) ^ipLuronic F-127 (20% DMS0;#)^N invi trogen) 

iittpL/iio FLuo3-AM£:pLuronic F-1271 ® ̂ §£;!b cw#/S£:Hanks-H 

EPES Ay 7 7-(20 mM HEPES (pH7.4), 0.1% BSA (Fatty acid Free), 2.5 

mM probenecid#^/\>^ F Luo3-AM0i||-}§^^:4^M^i 

L/ctCD^TN FLUO3 Loading buffer^ L/c0 

[0257] 10#fl!](ZM y^riLS<— hCD^, 100 M-L CDHanks-HEPES /"?'> 7 7 — T'weLL£3 

m%^tc „ 7 7-^:100 MLJPX, V^P7°b-K ̂ 7*6 ̂ 7*6 7*6^ 
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gf (FLEX Station (Molecular Device^t))^"^? °CN 15^^T K L 

tc o DMS0£;mL/c|W|-©/<>> 7 7 

^i^S^$^)I^©5^}i^-e^L/cSiPS/cMi^b^ («l)Ut0.1 

nM% 1 nM% 10 nM% 100 nM% 1 /j,Ms 10 ^M)£25 /xL^lP^7ABM 

Kg^<FLuo3l;:J:£>&ft£, fi&M&S485nmN #fciMS525nm-e#fcais >UJ£ L 

fco /UJAELT1-^S"3'3\ (^7*6 

±^PM) ZWHH U. ;m£^iPL/c«>:$©^:7lD±^iPM^S1P£10-6M-e^ffl^-& 

tctz<Dmftmuwt<Dgzm%tLr. te8ut,&wo<Dmftmum (%) zn 
HH Ltc0 zn^rnit^(Dmmp^ti)\y^0AW]mmmwmtLx, PRISMV 
7 h7x7 (GraphPad) ^TEC50-fij![jf£.&>tc0 

[0258] ^5te0IJ 1 RXfmmm2(Dik£:^(D£Cjm 1 0 jLtmol/LJ;y 1b±^fr-otc (>10 

AtmoL/L) „ ©£££ffl^TS1P1g#tt©;py*=r=;* 

1 ^t/^»J2©jb^©Kdffiti^tl^tl2.66 nmo I 

/L% 1.60 nmol/LT'feo/co 

<^IMiJ 3 >WJ10?L^3 

[0259] t LTJA< 

9 (D.Rittirsch et aL.,Nature Protoco 

Ls,4,31 (2009)) tClEic©^;^#^ LTfrofco 

[0260] 1iJ]flI??Li!p3"3 (cecaLLigation and puncture: CLP) f&lftlfiEV^7X©fEJ5c 

Wistar Rat ^K (S^^l7— JUX • 'J A— &#8W) -f V7Jl^7 

L/co 

18G>E|#t£ffllNTWflI^M^^10Mm^£M^/co MS^WJ1£ 

ftrtCIU, llP£$l£-L/c0 30 mL/kg £&£>£•? 

tCj£T&^L/co ^©^v h£>r-^Cj§iU 70P^ilHU 

fco Mi^b£^©&^;£ -ZL-U J: 

y 0.1 mg/kg/hr£&£ $®Mb^$l©£-^ CLPMSftt 

70^b1 0t tC L tc0 

[0261] mMm2<D<t'&M<D&^mzs mw^mzit^^m^^z^y ss-t* 
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Log-rank p<0.01) ifMtsbb 

ti/to s/c, L/ccmcttu » 

M 2 (D{t&ytl(D3 0 m?25% L T fc y, 7 0 -e 112. 5 

LW^bTfe'g) c £ 7^P£3 ti/co 

[0262] *fPjHb^$uin hsm%nmzttbmntc7y$3-x 
t KSlPS^^^y^zf-x hfFffl<>:J:b$$U t: SS1P1 

=f-x 

S/c, *fPJHb^$lfciu ButtKttLffititcmm 

[0263] *f%mz£V&ntzS\P37>*zt=7. KStt^t/S1P3MM^£"r^^7 x " 

JU7JU7 -T tztc, ^0^7xzj^Jb 

7-r }§itotts !!!$P$S'l4s Wi 

Zblzs 

0i/'7x-Jb7Jb7^ 7K;#^^"e^^-efe^)o Ztib(D\Wtitc 

COPD) N m%Bs ifiii, $Ms ^mwt 
m*>L<immz&?nw$:&s rj5^A.'i!ti®^jffi'i!tflmMW®5jffifc j&xmjk 
{EiM^ge (ARDS) s p^ifi«i^ *m>\mw\3L 
B0is JMtfe UUftl^ -f yyfj^Xs R S V -f JUX^JfetCg 

ox^hiioxh-A, mmmtm, m^mm, $t®#§ 
ttili, >i^±s 
ifliwxAXA, EifliwxAXA^j^iii^-r^^c.^s/cti/MS^ 
Hi£\ A R D S ft^CDlrj^lfi^J^EI^: 01^ 

m isi%ifiij±^ mmts Rtfmim 
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3011] (1 ) 

Dfbi] 

IS^©S5H 

3<II2] 

^113] 

3<II4] 

x-Kr0H (D 
NH2 ™ 

[it (1) ^ RUij^Hin -6 0^^=1 R2&7° 

• tfJUSX&^'JJUS^U Z 

&/\p>f>j!^£^T] "e^^ti-g>y7x->'ux>'u7-r 

L < K fF # 3 tl £ ̂  © ikX &t tl ̂  0 7Kffi^o 

fu§E-fl£it (D -e^ti£lbi^W, -flgifc (1 a) 

[<fb2] 

V R2 0 
•o-KrOH Ca) 

OH 

[it (1 a) cK R1, R2tifu^0®l'J] T^^tl1 IE 

mwy x-;UX;U7 -f < te^II^tCl^g^tl^® 

ti b COTK^^O 

fu§E-fl£it (1) T^3tl£{bl^W, (R)-2-77U;U-2-77$ J 

-4- {2— ^7 • • —4— (5-ih+s>-2-t KP+s>7i-Jbf^ 

) 71-^} >11^7 i^fJk Xti(S)-2-77$ y-4-

{2— ^7 • • —4— (5-ih^^>-2-t 7x 

-;u} -2-7°P >11^7 11E® 

(DVD x-;ux;u7 -r < liHS^faicfF^stia^©^ 

Xti^ti^07Kffi^o 

ft^il1 ~3®9t>^Rlti7iM -DIZiEi6©^7x->iux;u7-r 

g L < tensile ti£ ^ti ̂  (DTkmwzs&mm 

3<II5] mw^PM,ts (COPD) s m 
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(ARDS) N mm, 
, U^il, %tdZ4 yy^Jiy+f^j JisXb L < «R s <y 

&-3<-y-4 v-h<yx 

3<lI4|Ei60|l^o 

[it^ii6] mmm, nittiii, 
=S-s >i^±s < tMTdiiMcftjmWxAXA, 

, BMt, 
BMT? h z> i* 3<ii 4 IE® (D m Mo 

[ II3< 117] Efcitt 0 ;&0X & ̂ T:foZ> It *1 4 =s*60 E^o 

[Ii3<lI8] I*5f<lI1 ~3©9^MtlAx1 0^1Ei6©y7 X-;ux;u7'T 

IZfF#3 tl9 £lift£#WT-2>E^IIJ5C^O 


