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y^-)\/} x-^JU) — 1, 3 — 7 —)[/— 4 — K S/c 

&^ti£>0;Fbi=r^ J^TO-ASsS (ID 

[0070] [<fb22] 

(II) 

[0071] (^t£% 

[0072] [<fb23] 

[0073] It a- IBM^HtoU 

[0074] [<fb24] 

S 

[0075] &/3-|BM£^ltoU 

[0076] [<fb25] 

/ 

[0077] fcfcN a-IBM, /S-|BMS/cti^ti^0ftm©SiJ-^0;Fb^-efe^o ) 

0 J; 9 tc HIB't £ *1 t> & £ o 

[0078] S/c, -flgifc (II) t°^'jy>-4-^;up<^y 

-JU 2 - [ (2- { 1 — a m b o — (5R) -2-^7- 5- [ (1 E 

, 4 S ) -7, 8, 8 - h 'J 7>/U^P-4 - L KP^ri>-4 - * ̂  M 0 $ 
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— 1 , 7 -yi>- 1 ->f)\y~\ X^JU) 7^77-Jb] -

1, 3 — V—)\y— 4 — h (Pi per id i n-4-y Lmethano L 2—[( 

2-{1-ambo-(5R)-2-oxo-5-[(1E, 4S)-7, 8, 8-tr i f Luoro-4-hydroxy-4-methyLoct 

a-1,7—dien—1 —yL]cycLopentyL}ethyl)suLfanyL]-1, 3-thiazoLe-4-carboxyLat 

e) £:i^EE"3~'i> Z. 1.1 

[0079] ZZV, itSty 1 7 S/cti-fbl^] 1 8 

6 0-1 00%d.e.«L<, $ blZs 6 0-9 9. 9 %d 

. e. L < N 8 0 ~ 9 9 %d. e. £ IA\> 

[0080] itsty 1 7 ^ 1 8 CD CD SO n" ® i^yXT /!•• 

mtLTti?£L<li* its®} 1 7 £tzlMkSty 1 8 ©tO^rf^ 

8 0 % U± 9 9. 9 % J^T -e & Z L < ^ -fb 

1=r^1 7S/c(iMl 8 ©Sy^^';Ft^^© 9 0 %1U± 9 9 %JUTT^ 

[0081] -fb^1 7 : y>X^b^V- = ̂ 9 : 1 S IA\, 

£tc, 1 8 : y>X^b^V- = ̂ 9 : 1 S IA\, 

[0082] <fb£-^1 7 <D*/77>Tl'X^-&'&ty)£4- ;-)\,£<Di& 

^ M3c L % •?> o 

[0083] 

imii2oi 0/1 4 3 6 6 

1 k SynLett 2002, No. 1, 239-242^/ctiComprehensive Orga 

nic Transformations : A Guide to Functional Group Preparations, 2nd E 

dition (Richard C. Larock, John Wiley & Sons Inc, 1999)tClES^tl/cT^ 

T m ̂  t -egkitt £ ZL t tf-e $ £ 0 

[0084] [iS'l'ife] 

*%mt&yt}<Dw\wm&#i%iz&\,^<D-c$>v, mmt LT 
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[0085] [ElfSpp^COjgj^] 

mm* 
Xs z>o)x\ 

ttc, mm&T, 
mm^k mmm,s $mw^ mmm, mmm, mmts 
£Xf/-£tc&m%.ffiT<D$L^%.tpXJb, m 
m&m* SIJ±ims mm&, <£#/stctiit^TcMsgij 
t LTtM^o 

[0086] %tc, *mmsmzs §i*m 
E (ISSIsttiiy^SI'fb^ (ALS) % vi-^'b>SEISS¥S 

tittr^ifi'j o-??* ±m^ >j Tv K-rxifflgBft&mBs 
©£*feJ5J&&£) s (Mz.^ mW^PMEs 

7 h tf-14j£jii^ -&m7\s)\s*r-tSiZ) s 

mmmtts ^ ̂  ?53i^ 
mm&s mm, mmfcs ^m®s tiiMSttM 

SliSs i^l4(ffi&s V a ^ s Ri& (tittR^ II'l41?i*> 

) % J!?i£\ 9 
• 7 7-i>';m« (StiLL) #1, Jllllt^ ±mmm 
s ii'i^ii^, <PU-ym, vi2-( y^, 

(#^ teim #iwb^ 
-VX >> hfs flit1f#*t3& ^S#$E^s »'IMSnS£<£ ti b0^1 ̂  

§ o 

[0087] ^WRibSWZs 1 ) 
2) *©<b^]©im • "MfiSi, £«©<£))& 

tf / S tc ti 3 ) =t (D itSty] (D ilj wm om&otc SblZifcVMMtmfrSfo^T 
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[0088] 

LTt ct < s S fcSU * <D$kM tC t^X 

tiUo £0SiJ*0®^iJtC UT&^"f £ii£-tCti, [HBl^fc^t/BtP^tC 

J:5}g^tS1x5o £tzs B#H^tCd;i>}£-^ti, *fgBJHb-&$]£$fclcJ$-^ 

U till © 1130 ̂ tc&^LTtcUNU ffe©££S!J£$fctC&-£U *fgBJHb£-

ti £ m tc £U T =fc <fc < ^ * ftf ft (D ti H i; T? t, ̂  & o T IN •T =fc J; 

[0089] ^B^jb^a)^^li^foxJ:t//t/cti±i^-r^fctoa)1te©^iJh UT 

ti, mztis IJ yj:xTT--tzm^M (mti\ 
S/ctial^#^^^ (^Ijxti\ ^AXPvX -fz> 

7%>x 7)i?Visy, j-?\*\ZV)W 
[0090] ^mmiksmtimnMommtmwizmfezM^o 
[0091] ^©nautis aM(Dmm(Dtrc^mm(D2m^±^m^s^x^Lx 

[0092] 

± IS L * ti — X A t C S:? I* T N II*E £ XtC H, tti £ ftXI \ £ =fc © 7c t tT? & < 

JH uti ̂  ft £ t CD t "a i£ ft •!> o 

[0093] ^SSBJHb^K ^Tctis ^B^-fb^«>:^®^iJ®^ffl^J^±!B®ga^-e 

ffliN-stcti, ifi^, ±Mft£fctempm^ mn£fctt#fen<D0x}$L$3 

tl%>o 

[0094] ^atiN *M&N tern* stt %m%} 
H, m-Ms /SA-AHtfckK -mz 

1 ngi^l 0 0 m g ®I5H"^— 0— [li] AN tl£ A\ 

i/cWA-AS/c^ -0tCO$N 0. 1 n gfr£> 1 Om g<7)f&0-e-0 

-Sfr£t&®3NiP&-£3ft5A\ sfcti-0 124B#n®i5isi-e 

IfMF^I tC^i^Jx-^-^ ft •So 

[0095] =&*>3A,iifil3U/c<fc?tC, JS-Mtiffi*©£#tc J; y ^Ebf ±IB 

^41<t y '>&V^M'C+£&*l£,t>£>£ U £fcl5H£|ga.Tj£-£©j&P& 
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i) -a) O 

[0096] 

s F"3fl6ffl$£y£J:r^ $mn^(Dtcsb(D 

[0097] $sak %#L t>7°-tzju$y, M, II 
$i£y#tf#£*i£>o t>7°-\z)\sMlzi^ /\-K^70-tz;ufcNd:t/V7 h^7°-tz>;u 

7^# S tl •?) o 

[0098] Z>tz>£tcteZtl&L±<D%feyi}nte 
(^ h-7^ v>-K-;k <?)\s-i-x, 3S&$£ 

H-tzjup-x, ^>7°>^) N (t KP^>7°P tfju-tzjup-x, *° 

'J tf^JUtfP'J KX P< ^WltT7^ % Mill^iJ (il 

P-JHI^JU^A^) % >f>K^y U^'J 
s 77A7^V||) 

;t;£tc^Ti^iJ<fbLTffli^ti£o S/c, ^icJ; y p-^-r >^ij (fi 

7^ "tz^X L KP^>7°P tfjUzJUP-X, L KP^:>7°P tf,/Up< 

-tzJUP —X7 ̂  b — h=f) -eMaLTlNTt CUN U S tc. 2 j*Lt©jf-e$gi 

LTiNTtc^iNo ^ ̂ tc-tz^51>©J:9^DM^ti9^^Ka)^70-tz;u:fcS 

[0099] ®>S£!k flM 
s */ny?#L x'J X>fD 

—JUS!HSS/ctifL-fb^*i£>0 3<MC£CQ}S 

>S;l£iJ, ®>Hb&k ?L<fb£iJ, tm&k jSRfc&k 5^&k Mffi 

LWTt <U\ 

[0100] imn&^vtcfrvftmwnmziz, <?IJ-
A^IJ, IM^JS u - y > hgijs piiisjs p^Asyfc^t/x7°u-sy^ 

7^#Sti£o 
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[0101] U §^3 ft So $J*ti\ 

X> t -O S tc ti ̂  ft£Lh®;S'l4t)If £ S$iJ ̂  fim S /c ti;#I4 3 ft 

s mmmm$£tcternmmffim^xT)i< (7^tf>gt ^u-
$^>gt XTT'jym, t\y^yMs TVtf>i£xxx;k 
ixjik T.^771; >i|xx^;k 7M/-r>@|xx 
T1^#) , P7II Uyp-X flsiP'X -tzl^>>H) , (^'J^ 

^^X^bV^JU^rJUX-xJU'J VllXX^Jb^) s i^SRT^Hl-JU (-tz* 

y-Jk Xx^'JJU/^UP-Jk -tz KX^^UJUT'JUP-JU^) % v'JPV 

>4 (^^u^'j^p^+rvlf) , j^-ffcTkUfi m^^'j y, fife7-tz'j 

x HtS^y'Jx )ISI^7 7-r >#) s 7'JP-MI (x^uy^'jp-

jk yx^u>^'jp-;k 7°PP-;k 

jk v^pif-jHf) , TMJ-7";^ T^^y 

)fiH) s SJl#]>fi #IS>^ XO^^y, 7^71/>I) s 7K D# 

J&(£3i£!k AN /3N ft ih £U AN b ii ti ft S & ©^L^S/ctt 2 ffi£Lt£Jl£- LT^ 

l^tlSo 3£tc, SSII, 

<H\, 

[0102] >fju^ijti^ns/ctia^ffi^ftT^s^m;y^^ftSo 

t> £ -D S fc « ̂  ft £Lt £ S&J tc}#si 3 •£ •Tf@$g £ ft S 0 f JUSSU 

li&ft&5WijI^ffl3ftT^£fc©fr£Mtfft£>o 0iRti\ M7JUP 

-;u (x*y-jk -f 7 7°P fcfju^up-ju#) , 7Mb#} (fiJUtfirS/* 

^JU-tzJUP-x, t: Kp^^x^ju-tz;up-x, t KP3r:>70P tfJU-tzJUP 

-X, x^;u-tz;up-7«^) N (K 'Jx^y—;i/7$X 

(^y >ll^'Jx^u>^'j p-

;HI) . 7KS ^ftl^±^J^'biltiftSt©#aSfe 

ti2fflJ^±^;^LTffilN^ftSo 3£>tC, 1£#£!k tfiSHb&k ##&]#£ 

^/uwrtcUNo 

[0103] ^ g-A^ijti^ns/cti®^ffi^ftx^s^tcd;y^^ftSo m 
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ti\ X> t o S tc ti=t ft J^± (D ft £ S$|J tc £ tc ti?L<fb 3 

tiSo ? ij -AgSJli&&&5^li®^ffl3ftT^£t»©fre>lltfft&o 

)i> (7°Pn-;k i, 3 -7~>u></'>! n-;u^) N ^^7;u=i 
-;u (2 N %\tn (*°'J:*^>x^ 
UVTJU^Ux —riH, fl&BSmxXxJU^) ^ TK% TOfeil&k Mft 

2fIJU±^)g-&LTffllN^tiSo 3 btC 

, trt^bSU. M&J^^/uWTtcUNo 

[0104] ;S^m^S/cti®^ffi3ftTlN£^tCJ;Ui^ftS0 m*-&. 

m-swat u^&i*±tc 

fr^iiti'ftSo mti\ m&J (tf'j 77 'j JUSts Tfs'J £-JU£°n'J KX 

z^tfzifA, Tyy°y, ii=j^-y, *^u-tzjun-xlf) , (JSH 

, ?'jiz'j >N 7°p tfu>vu =i-;u^) , JtrnM (tij'jy. 
9)19, ^;U^7A, 7^V^A|) N 7K ft 

/>ft fr h Mti'ft S10 S tc ti 2 ffij^± £ ;Jb"n LTffilN^tlSo 3 

btC, ttMitMs jt#£y^£#A,-e^Tt»Ja\> 

[0105] IM^yti^S/ctiS^ffi^nTlNS^tCJ: iJUjg^nSo 0!l*f& 

vt^ttcizS&Jtcisi&3-t±-N tcL 

T $ ft £> o IfittSOffl SSO li&ftl $> Z> IN tiifi^ffl 3ftTUSt,<0fre>£l 

ti'ftSo mti\ a^s iftMSm fr,*ftRfi± 
^J^^^tiftSt0^MS/cti2ffiJU±^}g-arLTffliN^fti)o 3btc, i% 

#&L Jjtltlb&k M&J^^/uWTtcUNo 

[0106] 'J~?(y h^iJti^nS/cti®^ffl^ftTiNS«tcd;''Jii^^ftSo 00 

*.ti\ t>£oSfcti^ftJ^±0;S14^J£7K 7)U=i-)l< (x^y-;k 

x^u>^'; Z1-JU#) , iillSf, 7'jiz'jy, iz yt-y, ?Ub£!k m 

e> m&n &*,<D&&£tci*2 m&L± iz%ms mm s tc mat z t± 
TfMli^^ftSo 3 b tc, ^ait'fb^ry. #MI#£^A,WC t, J; l\ 
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[0107] Plf§$iJ, P&A^ -jMtCffll^tlS^MJ^tC 

h 'J 0 A® J; 9 &£££] £ J; 9 UW.WM, MTL 

l£ik{ki~ K 'J 0 A, 9±yW£1~ K 'J 0 Afe-g>i\ti^x >!£©<£ 9 &#iHt3y£ 

LWrt <U\ 

[0108] LTti, ;§}ts f&mfa, 

aWt X> 

t-D%tcte^nVs±(Dnz}§sytcmm, iras/cmutzt*rm^^ 
ti^o }§sy^ LTs W, 7°P t°u> 

^'jzi-jk *°'J x^uv^'J P-;k x^y-jKDj^&^up-JHIiF 

^MfiMiJ II, ^'JVJU^-KSO 

) W) , ®>Hbak fL-fb^l i^llb^ M.WM, £ 

i\ £ti^tilt$tl*Mtc£iNTMStSfrMS}#fF;£tcJ;^Ti^3tiSo 

s/cll©gmMs ^©^fflfutci^bS/cti 

mmvmm mm 7j< t tc ̂ ©^su torn L T imt^zt^x^^0 
[0109] $mn^(Dtcsb(DmXMtLX^ 1L7 uV)\/M, P&Affl^^ £tc 

MAM^w^tu ^rnmxmm\\&m0$tc7k%tcim(D]m&mw 
tC;#$? S tc tiS 31± X &m t £ Ml'X h o X t £ INo 

[0110] cti^0P^A^Jti^[]a)^;itc^i;T^^tiSo 

[0111] mti\ P&AM£iJ©iIi§rtcti, M^iJ (i^b^>+fJU=i_^A, 

yH) s MWitM ('J yWcf V 'J 0 AN MI^-K'J^A^) % H3S 

<m Okiki- K 'J "7 AN Jl^'j-tz'jy#) , igJte&j (;bju/1^>tf-ju*0'j 

v-^) N m%i£MMW=%>&mzi&{;x^m$RLxmm3nz>0 
[0112] P^Affl^^iJ©iI^tcti, }i;R$iJ (XTT'J yM££&?<&&%) * 

$y {^y^y, ^ ®M$y (?L^ -tzjum-x^) N #fe$y 
s (^b^>+f;u=!-^AN % 

1; T u T n§g 3 n s o 

[0113] naAffl^J^^f-Sl^tctiS^ntflS (7 *7"^+f-) 
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[0114] $mn&^(Dtcdb'£(Dlfc(Dmi$tytLXtes l£Lt©S1f 

©fca&cD^v-tj-'j 

mmm 
[0115] UT, *mmznbizmfetsnz> 

[0116] 0 PV h^77-r — £J:£>#^©liFjTi> <fctfT L v =1 

1*10;#$^ ^ L/c;§HHS/ctiMM^ U SJ-^ti^hb*k.Wo 

to 

[0117] NMR^-*&^K§B*6L&^P.BkK 300MHz®1H — NMR(DT — ̂  

?$>Zo 

[0118] N M R®Mp/r^^^tlTlN^^ v =1 Lfc%M%&T° 

[0119] ^r0©^x«j^N 

D8 Discover with GADDS : BRUKER axs 

X«£ : Cu/40 kV, 40 mA, ^diSS"e©EgSI : 24.920 cm, : 180 # 

^iliS : Hi-STARTS (2tf^PSPC) 

(DSC) )il^#> 

^JtiaH : 25~200°C 

f^5£j£ •• 10°C/^Xti5.0°C/^ 

N2, 40 mL/#X&Ar, 40 ml/ft 

*fy~?)\/J^y : aluminum standard 40^L 

[0120] Hfiftic i u PAC©&iyici£i;Tifr£ 
£rfT&9 P y £=L — $ 7°P AN ACD/Namen^f (Iliii^tflO ft 

m^zt>\ ttc&s i u pAc^mzmcx^Ltc^o-^b^o mxix 
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[0121] [<fb26] 

[0122] 2- [ (2- { (1 R, 5 R) -2-**y-5- [ (1 E, 4S) -

7, 8, 8 - h 'J 7>/U^P-4 - £ KP^ri>-4 1 , 70 

yx>-1-^;u] x^JU) -1, 3-f7y-JI/ 

- 4 

[0123] [^jt^MJ] 

: 4, 5, 5- K'J 7;u^p —N—S **>-N - * ̂ Jl/-4 

y^yy^ K Ub£-$i 1) 

4, 5, 5 — h >J DMU^y K-4 -i; -f >11 (CAS No. 110003-22-0 

(5.0 g) ) (Dikit^^\yy (64 mL) 

£ h'P + i/7$ yikMik (3.5 g) N l-x^JU-3- (3 - V* ̂ -)VT $ J 

-fu£)\y) $ K±mll±m (6.9 g) £><££/ h 'J x-^JU/7 $ > (9.2 mL 

) Mx^u-e^L/c 

o mR^ 1 N ±M@ts TKacfc OWn #±M7.KT-)%)% Ls »W^K'J^A-e 

$£'JtU )IlsLT, (6.4 g) £?#fc„ 

TLC : Rf 0.50 (Mtx^JU : = 1:2); 

NMR (CDCl3) : 8 2.51 - 2.77 (m, 4H), 3.19 (s, 3H), 3.69 (s, 3H)0 

[0124] mMM2 : X^PJU 6, 7, 7 - h 'J 7JU:* P - 3-tf* V - 6 J 

7— K ab^t)2) 
K/T1 K 7 t: KP 7 7 >/#/S (1 M% 48 m 

L) tc— 7 8°C(;#iif^ (4.8 mL) £ ip o < U £}TF U 3 0M#Lfc 

o -fbo"^ 1 (6.4 g) (DM7^.T^IP£ KP 7 7 V (33 mL) 
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< y £}TFU 3 OftmftLtco 2 N i*I£ (30 mL 

) Ltc0 #$Jf 

MTK K 'J OA-e&m U )Ils L tco ?# b tlfcglzSZ, V 'J ±) 7JUt) 7 
A^P7h^77-f - (^^r+fV : M|x^1>'U= 2 0: 1 -» 1 5 : 1 ) "elf 

§UU &LT<DWt}#lLmZ1iTZmMfc&Wt} (4.94 g) £?#fc„ 

TLC : Rf 0.63 (S^lfJl/ : ^Ht>= 1:2); 

NMR (CDCl3) : 8 1.29 (t, J=7. 1 Hz, 3H), 2.50 - 2.71 (m, 2H), 2.83 (t, 

J=7.2 Hz, 2H), 3.47 (s, 2H), 4.21 (q, 2H)0 

[0125] ^»J3 : 6, 7, 7 - h 'J 7JUJ • - 6 ~^7°T > ~ 1 , 3-*S*-JU( 

fc&W0 3) 
7Kmik*rym,j3iryA (1.4 g) ^1^2 (4.71 g) ©t e r t 

x-^JU (52 mL) }§&£7jO%~FWo < <J U. ^^4 0# 

mmWLtc„ ^7A7K;§}t^aMl 
x^;i/-eaai L/Co #$Jf m&i- K 'J £A-eS£J£L 
s )IlsLT, J^T0^IM£W1-3tlMlbl§r^ (3.87 g) £?#fc„ 

TLC : Rf 0.31 (Mtx^JU : = 2 : 1 ) ; 

NMR (CDCl3) : 5 1.66 - 1.83 (m, 4H), 2.17 - 2.66 (m, 2H), 3.71 - 4.06 

(m, 3H)0 

[0126] mMM4 : 6, 7, 7 - h 'J 7JUJ • - 1 - [ ( 1 - 7 x-JU- 1 H K 

7 V— JU — 5 — -f)[/) ^^] — 6 — ^ 7°T y—3—^ — JU {\taty}4-) 

itSty 3 (3.87 g) £hJUx> (50 mL) £ <fctf2 NTKSHb^ K 'J 0 ATK)# 

$ (50 mL) T h ̂  0 A 7"P $ K (700 mg) £<££/ 

VV)\yO • 'J K (4.10 g) ^TK^T-eiJDAs 3 0Mj$L/c„ 1 

-7xzjb- 1 H-71h7V'-Jl'-5-f7t'-JL' (4.60 g) 6 0°C 

T-mM^Lfc0 tert-^Jb ;>< x—51 

;i/-eaai L/Co #$Jf h 'J OAr-m^L, >f 

IsL/Co V >J tlfJUtlT A^P7h^77-f - (^^r+fV 

:M|X^;U=4 : 1-»7 : 3) U J^T0MfelLi£W1-£tlMlbl§r 



WO 2014/034902 28 PCT/JP2013/073442 

(5.43 g) Zmfco 

TLC : Rf 0.37 : ^=^Vy= 2 : 1 ) ; 

NMR (CDCl3) : 8 1.64 - 1.83 (m, 2H), 1.88 - 2.02 (m, 2H), 2.31 - 2.61 

(m, 2H), 3.34 - 3.88 (m, 3H), 7.46 - 7.69 (m, 5H)0 

[0127] ^»IJ5 : 6, 7, 7 — h 'J • - 1 - [ ( 1 - 7 x ~)l- 1 HK 

T V—)\y— 5 — -f)[/) ^^] — 6 — ^ 7° if > — 3 — 7|" > ty] 5 ) 

4 (2.18 g) (DTiz K— K 'J JU (32 mL) Mittl 'J 0 A (83 

0 mg) N 2, 2, 6, 6-=r h =7* ^)\y 'J 1 (199 mg 

) K'J ^A7K;m (10 1 6.1 mL) £7jC£T-eJP;L 2 

0tP^I#L/co IH£ t&fQ*mti~ K 'J 7A7K;§}t^JP^s 

L/co #$Jf »»:»-

)IlsLT, (2.17 g) 

TLC : Rf 0.50 (Mtx^JU : = 1:2); 

NMR (CDC l3) : 8 2.48 - 2.77 (m, 4H), 3.14 (t, J=6.4 Hz, 2H), 3.57 (t, 

J=6.4 Hz, 2H), 7.54 (s, 5H)0 

[0128] : 6, 7, 7 - h 'J H M • - 3 - 3~)l- 1 — [ ( 1 - 7 i-)l 

— 1 H — T h z> SJ — J\y~ 5 — -f)[/) ^^] — 6 — > — 3 — J[/ (-fb 

Sty] 6) 

itSty}5 (2.17 g) (DMy^T K ^ t: K • 7 ̂  > (22 mL) 

7^7^>CA7*P$ K/^'xfJU-TJM (3.0 M% 4.2 mL) £-7 8°C 

-eiPx, i;Stt3 0^ 7jC£T-e3 OftfflfrLtzo 

Mi- K 'J "7 ATK/#/STICT T T' iP ̂  L/c0 #$Jf TK 

a<£ OWn^iMTK U K 'J 7AT'Stl U ;Ils Ltc0 %b 

:> 'J t> 7'JlslJ 7A^P7 h^'77-1'- (A^rtV 

= 7:3) -e*tiiU (1.88 g) £?#*:„ 

TLC : Rf 0.39 (S^lfJl/ : ^Ht> = 1:2); 

NMR (CDCU) : 5 1.29 (s, 3H), 1.69 - 1.92 (m, 2H), 1.99-2.19 (m, 2H 
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), 2.30 - 2.59 (m, 2H), 3.33 - 3.67 (m, 2H), 7.42 - 7.70 (m, 5H)0 

[0129] : 6, 7, 7-h'j7MP-3-^fJb-1- [ (1-7xzib 

— 1 H — T h T V—)\y~ 5 — -f )[/) JU] — 6 — ^y°T y — 3 — 7l~ — 

J\y 7 ) 

(1.84 g) GO^y-JU (26 mL) "t^E 'J y^'VllTvT7 > 

=E-^h.m7m% (318 mg) fc tJSigHbTKSlTK (30 1 1.8 mL) 

-ejh >j ^A 

Mtx^ju-effldi L/Co TK£ 

)# L^ M TKm&i- h 'J ^ A-efg'Jc# L^ ;Ils L T, JU"F(DW "T £tIM 
lbl§^ (2.0 g) £?#fc„ 

TLC : Rf 0.41 (S^lfJl/ : ^Ht> = 1:2); 

NMR (CDCL3) : 5 1.30 (s, 3H), 1.69 - 1.86 (m, 2H), 2.06 - 2.24 (m, 2H 

), 2.30 - 2.57 (m, 2H), 3.80 - 4.00 (m, 2H), 7.51 - 7.78 (m, 5H)0 

[0130] ^»IJ8 : 1 -7i-ik 5 - ( {6, 7, 7 - h 'J DM • - 3 -

-3- [ (h >J - 61-^;u} 7JU* 

— )[/) —1 H-7h7V*-ib ('fb'n ̂  8 ) 

lb£^7 (2.0 g) (DV^^-)\y^)\yAT7^ K (11 mL) -f $ VV~ 

)\y (524 mg) £K 'J ^)\>V <J )\sO • 'J K (0.79 mL) ^7K^T"eiPx, 

^^-e5 0irP^I^L/co £TMC>E3\ L/Co 

Jf Us M7KK 'J 0 A-e&m U ;Ils Ltc0 %bti 

TcB)^, V 'J t> 7'Jlsl] ^A^PV V7=7~P ^ — (^-y-y : M|X51>'U = 

9:1) (2.16 g) £?#fc„ 

TLC : Rf 0.72 (S^lfJl/ : ^Ht> = 1:2); 

NMR (CDCI3) : 8 0.15 (s, 9H), 1.35 (s, 3H), 1.66 - 1.86 (m, 2H), 1.96 

-2.19 (m, 2H), 2.25 - 2.46 (m, 2H), 3.74 - 3.88 (m, 2H), 7.56 -7.6 

7 (m, 3H), 7.68 - 7.74 (m, 2H)0 

[0131] ^»J9 : x^PJU 2— ( {2 — [ (1 R, 2S, 5S) -2- {7^)1 

— 5 — )[/$.)[/is 2 •/^>51-'U] x-^JU} ^^) —1, 3—^7V 
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x^PJU 2- ( {2- [ (1 R, 2 S, 5 S) -2- **/) 

— 5— (t is 0 x-^JU} —1, 3—51 

^y-;U-4 h (i^ni2 0 06/1 29788 

>7l/'> KIESCD'fb'n^ 7 (500 mg) ) 0:£•,>< K (4.0 mL) 

/SKifJl/ (8.0 mL) h 'J x^JUT7$ > (3.7 mL) £<£t/HlHb 

fifclt- (1.7 g) £1 CC-eiJP^ ^-e3 0^I^L/co J5J& 

1 Mtx^ju-effldi L/Co #$Jf 

7K"e&}#U M7KW^-K'J ^A-e^iL^ )IlsLT, 

£*IMlbl§r^ (497 mg) £?#fc„ 

TLC : Rf 0.27 (^Ht> : M|x^>iU= 2:1); 

NMR (CDC l3) : 8 1.32 - 1.49 (m, 3H) 1.78 - 2.15 (m, 9H) 2.35 -2.51 ( 

m, 1H) 2.69 - 2.84 (m, 1H) 3.10 - 3.31 (m, 2H) 4.32 - 4.48 (m, 2H) 5. 

29 - 5.37 (m, 1H) 8.02 (s, 1H) 9.67 (d, J=2.74 Hz, 1H)0 

[0132] ^&te0IJ1 0 : x^;U 2— { [2— ( (1 R, 2S, 5 R) -2- (Tiz? 

-5- { (1 E) -7, 8, 8 — K U 1MU — 4 -/^j\y-4 

- [ ( K 'J***>] -1,7 -^^^x>- 1 JU} V 

^u^-y^ju) X-^JU] —1, 3 —^-ysJ—JU—4 — 

h ab^tn 0) 

\tSty] 8 (1.13 g) 01, 2-V* h^>x^> (8.0 mL) t> 'J 

K/ K;UX>;#>S (0.5 M% 4.8 mL) £-7 8°C 

t^^<UiTL/c„ ll^JtT-3 (461 mg 

) 01 , 2-V* h^>x^> (5.0 mL) ^JiTLfc 

o n^jfe3 0^m^ 0°CK#i^U 
Ltc0 

K 'J L, MffiLfco %btiV 'J T 1^0 • 

7h^77-f" (^5-y-y : M|X51>'U= 8 : 1) U 

£*HHb£^ (703 mg) £t#/c0 
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TLC : Rf 0.71 (Mtx^JU : = 1:2); 

NMR (CDCl3) : 8 0. 10 (s, 9H), 1.39 (t, J=7. 1 Hz, 3H), 1.49 - 2.48 (m, 

17H), 3.10 - 3.40 (m, 2H), 4.40 (q, J=7. 1 Hz, 2H), 5.18 - 5.53 (m, 3 

H), 8.02 (s, 1 H)0 

[0133] 1 1 : 2 — [ (2- { ( 1 R, 2 S, 5R) -2-kh'P^>-5-

[ (1 E) -7, 8, 8 — K U - L KP^r'v-4 — — 1 

, 7 - 1 -'f J[/] I51il') ^^"] - 1 , 3 

-?Tx/-JU-4-JjJl,tf>& 1) 

itSty} 1 0 (703 mg) 01^7 -JU (6. 0 mL) 2 N7KSHb:»- K 'J 0 

A*5§& (2.4 mL) ZMST-CiQA.* 

jfei 3 KJ&mmzTkZiQz-s Mtx^ju-e 

Lfco #$Jf K 'J ^A-e$£'Jt U ;f 

IsLT, (538 mg) 

TLC : Rf 0. 21 (M£x^JU : * j-j\,= 5 : 1 ) ; 

NMR (CDCl3) : 8 1.19 (s, 3H), 1.32 - 1.50 (m, 2H), 1.61 - 1.92 (m, 4H 

), 1.94 - 2.56 (m, 8H), 2.81 - 2.99 (m, 1H), 3.49 - 3.67 (m, 1H), 4.5 

6 (m, 1H), 5.27 - 5.62 (m, 2H), 8.08 (s, 1H)0 

[0134] ^&te0IJ1 2 : 2 - [ (2- { (1 R, 2S, 5R) -2- **/ 

) —5 — [ (1 E) —7, 8, 8- K'J 7;U^P-4-t KP^r^-4-p< 

^)\y— 1 , 7 — - 1— -f JU] is 0 P^> )\y} X-^JU) ^^] 

-1, 3 -7Tx/-JU-4 -tJJlstfym Ub^-tn 2) 

itSty] 1 1 (538 mg) (6.0 mL) (0.33 mL) 

u/co #$Jf K 'J ^A-e$£'Jt 

U )IlsLT, (589 mg) 

TLC : Rf 0. 27 (M£x^JU : * 7 -JU= 5 : 1 ) ; 

NMR (CDCU) : 8 1.16 - 1.21 (m, 3H), 1.34 - 2.54 (m, 17H), 3.10 -3.5 

3 (m, 2H), 5.33 - 5.61 (m, 3H), 8.11 (s, 1H)0 
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[0135] ^»J1 3 : 

(10S, 1 2 E, 1 3 a R, 16S, 1 6aR) -1 O-^Jb-8-^ 

+ V-1 0- (3, 4, 4 - h U 7 • - 3 - ~f=r > - 1 - -f JU) - 1 , 

10, 11, 13a, 14, 15, 16, 1 6 a-^^k KP-2H, 8 

H — 7, 4- (y-tfy) [j] [1, 5, 7] 

^P^>^r»-1 6-^Jb : itSty} 1 3 A) 

[0136] [<ft27] 

o 

[0137] ( 1 0 R, 1 2 E, 1 3 a R, 16S, 1 6aR) -1 O-^Jb-8-^ 

+ V-1 0- (3, 4, 4 - h U 7 M • - 3 - ~f=r y - 1 - -f )\y) ~ 1 , 

10, 11, 13a, 14, 15, 16, 1 6 a-^^k KP-2H, 8 

H — 7, 4- (Tify) [j] [1, 5, 7] 

^p^>^r»-1 6-^Jb Tiz^ — h 1 3 B) 

2 (589 mg) GO hJUx> (58 mL) 4, 4 - ->* $ 

y kf'jyy (567 mg) £^-C2JDa.fco OOTCtMLT^f) 

2, 4, 6 — h 'J 0 • W p 'J K (0.37 mL) £jQ;iT 1 5 

U K'J 

L/co #$Jf £*£J:rJca&fl]&i&zK"e2fc&U 

h 'J U )IlsL/co %btl tz&,7k*s V 'J tjfJUtlTA? PV K 

^77-f — (^+f> : Mtx^U= 15:1) U 

Ub^Zl 1 3 A : 200 mg, <bl=r^ 1 3 B : 120 mg) £?#fc 

o 

fb^tl 1 3 A : 

TLC : Rf 0.49 (S^lfJl/ : ^=^Vy= 1:4); 
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NMR (CDCl3) : 8 1.32 - 2.22 (m, 14H), 2.27 - 2.50 (m, 3H), 2.55 -2.7 

5 (m, 2H), 2.78 - 3.00 (m, 2H), 3.22 - 3.40 (m, 1H), 5.26 - 5.35 (m, 

1H), 5.37 - 5.50 (m, 1H), 5.55 - 5.71 (m, 1H), 7.98 (s, 1H)0 

1 3 B : 

TLC : Rf 0.46 = 1:4); 

NMR (CDCI3) : 8 1.32 - 2.61 (m, 19H), 2.80 - 3.01 (m, 2H), 3.18 -3.3 

2 (m, 1H), 5.26 - 5.36 (m, 1H), 5.44 - 5.69 (m, 2H), 7.96 (s, 1H)0 

[0138] 14 : 2 - [ (2- { (1 R, 2S, 5R) -2-kh'P^>-5-

[ (1 E, 4 S) — 7 , 8, 8- h 'J DMU-4- £ KP^>-4-^ 

)[/— 1 , 7 — - 1— -f JU] is 0 U JL^-)\y) ^^] — 

1, 3 -^7V-)\s-4 4) 

itsty 1 3 A (200 mg) J -)l (1.0 mL) £<£0^ h7^KP77 

> (2.0 mL) Ci§|L, 2 NTKSHb^ h 'J V Afrmfc (0. 62 mL) ^ 
1 M|x^;u-eaaiL/co M 

Wtm*s K 'J ^A-e$£'JtU ;Ils 

LT, ZtWMikSty (190 mg) %mtc0 

TLC : Rf 0. 21 (M£x^JU : ^ j-ji/= 5 : 1 ) ; 

NMR (CDCl3) : 8 1.19 (s, 3H), 1.33 - 1.52 (m, 2H), 1.59 - 2.14 (m, 7H 

), 2.20 (d, J=6.6 Hz, 2H), 2.25 - 2.51 (m, 3H), 2.81 - 3.01 (m, 1H), 

3.50 - 3.67 (m, 1H), 4.51 - 4.59 (m, 1H), 5.31 - 5.54 (m, 2H), 8.07 ( 

s, 1H)„ 

[0139] ^»J1 5 : 2 - [ (2- { (1 R, 2S, 5R) -2-tKP^r 

is — 5 — [ (1 E, 4 S) — 7 , 8, 8 - h 'J DM P - 4 - L KP^>-

4-*?-)\s- 1, 7 1 ->ni/] vou^y^-)v} x^;u) 

f1*] -1, 3 -^yV—)\y- 4 K Ub^-tn 5) 

itsty 1 4 (190 mg) K (2.1 mL);#^tC^l|^ 'J 0 

A (340 mg) £ 0 it* 3~)l (0.09 mL) 
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L^ K 'J 0 A -elg'Jt L^ )Ils L T, JU~F©W "T £ 

*HHb£^ (196 mg) %mtc0 

TLC : Rf 0.36 (Mtx^JU : = 1:1); 

NMR (CDCl3) : 8 1.18 (s, 3H), 1.29 - 1.49 (m, 2H), 1.53 - 1.88 (m, 4H 

), 1.91 -2.11 (m, 3H), 2.19 (d, J=6.2 Hz, 2H), 2.27 - 2.52 (m, 3H), 

2.82 - 2.97 (m, 1H), 3.50 - 3.68 (m, 1H), 3.92 (s, 3H), 4.42 - 4.53 ( 

m, 1H), 5.30 - 5.51 (m, 2H), 7.98 (s, 1H)0 

[0140] 1 6 2 - [ (2 - { ( 1 R, 5 R) - 2 -J*V~ 5 - [ 

( 1 E, 4 S) - 7, 8, 8- h 'J DMU-4- £ K P - 4 -

— 1, 7 — - 1— -f JU] is 0 P ̂  )\y} X-^JU) ^^] — 1 

, 3 -^yV—)\y- 4 K 6) 

<b£-$]1 5 (196 mg) (DV* F (1.4 mL) /SKlfJl/ (2 

.8 mL) (0.43 mL) £ J: tf • 

(196 mg) 1 

L/co #$Jf£1 

&U K 'J ^A-e$£'JtU ;HisL/co SsiJtj? 

JUtj?A^P?h^77<- (^*^> : M|x^;u=3 : 2) ?m&Ls 

(152 mg) £?#fc„ 

TLC : Rf 0.45 (S^lfJl/ : ^=^Vy= 1:1); 

NMR (CDCl3) : 8 1.16 (s, 3H), 1.46 - 2.63 (m, 14H), 3.37 - 3.49 (m, 2 

H), 3.91 (s, 3H), 5.45 - 5.57 (m, 1H), 5.61 - 5.76 (m, 1H), 8.01 (s, 

1 H)„ 

[0141] ^»J1 7 : 2 - [ (2- { (1 R, 5R) -2-**7-5- [(IE, 

4 S ) — 7 , 8, 8- h 'J 7;U^P-4 — £ Fn*'>-4 - * ?JU- 1 , 7 

— - 1— -f JU] is 0 P ̂  > ̂ )\y} x-^JU) ^^"] — 1 , 3 — 

TX/—JU— 4 — jjjUTfiyM (ita^a 1 7) 

[0142] 
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[<ft28] 

O N-/C02H 

\ i CH3 OH f 
F 

F 

[0143] 6 (152 mg) £1, 2.-V* (2.0 mL) /TK (1.0 m 

L) CML, TKSHb'J^A (16.0 mg) 2 

WLtco 5 'J 0 A7K;#^^>E¥\ 

L/co #$Jf£TK£ J:U »m&i- K 'J L 

s )IlsL/co :> 'J t> f)\/t) h ?>:7 7 -T — (^ 

V> :Bm±3LJ\s= 1 : 1 : M|X5L;U= 1 : 1 0) L 

, J^T0^IM£W1-£tlMlbl§r^ (127 mg, #rHff ©ftlifcmu) £?#*: 

TLC : Rf 0. 20 (Mtx^JU : * ̂  7 -JU = 5:1); 

NMR (CDCl3) : 51.21 (s, 3H), 1.55 - 1.80 (m, 3H), 1.88 - 2.60 (m, 11H 

), 3.37 (t, J=7.50 Hz, 2H), 5.54 (dd, J=14.82, 7.68 Hz, 1H), 5.62-5 

.76 (m, 1H), 8.11 (s, 1H)0 

[0144] mMni 8 : 2 - [ (2- { (1 R, 5 

R) -2-^7-5- [ (1 E, 4 S) -7, 8, 8 - h'J 7 JU:* • - 4 

-1 Km^>-4 1, i o- 1 — 4JU] v0 

^Jl/j ^^] —1, 3 — 7— )\y— 4 — ~h )\z^^riy T — K ('fb'n 

til 8) 

[0145] 
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[<ft29] 

[0146] \kSty} 1 7 (7.0 g) £300 mL t777X3CfflLfc, 

JU (245 mL) 4 - 'J V > ^ 7 -JU (1.744 g) 

ilSl^L/c0 ^frHbl L/cfife!£H £;JtIX L /c^s mi±TV&f% U UT 

(8.7 9s IISD ttmtc0 

TLC : Rf 0.18 (^PP/TJUA : p< ^ J -)\s : 7K= 6 0 : 10: 1 ) ; 

NMR (CD30D) : 8 1.13 (s, 3H), 1.37-1.52 (m, 2H), 1.62-2.21 (m, 13H), 

2.30-2.60 (m, 4H), 2.97 (dt, J = 12.9, 3.0 Hz, 2H), 3.35-3.48 (m, 6H) 

, 5.51 (dd, J = 15.3, 8.1 Hz, 1H), 5.64 (dt, J = 15.3, 6.9 Hz, 1H), 7 

.85 (s, 1 H)0 

&fc\ ±§E©NMR^-^J; yN 

o ^e>tCHPLC^ffllNT^L7ci:C:5s itSty 1 8 (DVTXT 

-fb^1 8 : = : 1 "Tr#COT' 

h -o tc0 

[0147] 1 8 ( 1 ) : 2- [ (2- { (1 

R, 5 R) -2-^7-5- [ (1 E, 4S) -7, 8, 8-K'j7;U^ 

P — 4 — t KP+^-4 -)^^-)\y- 1 , 7 1 — -f )\s] VO 

n^y^-)[/} JL^-)\/) ^^] - 1, 3 —^-ysJ—JU— 4 — —h 

©$nl!M A 

lb£^1 8 (60 mg) ^tf77/W7^CffiLfco £ £ tC t -

(300ML) ^^V^p/O-Jb (300A1.L) %1}U7LS 4 0°CtCT 

2JD$tf§#¥L7M^ 6 0£f^if#£fTofco UK t 5^1/ (9 

00^L) ^iPxT^-e6 0|^Jp^I^L/co 5°CKT 
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mzmmmLtco mmvits 
m (30 mg, mm) *mtc„ KJU£JUT© 

HCs K£ni2[z^n^ti^rsto it 

1^)1 8 0^r0MA0D»to-^0^>-tz«> Kti118°C-efeo/c0 

[0148] imi 

tStti&Jf 
26 (° ) % 

9.05 78.4 
9.44 85.9 

12.61 36 
13.96 33.6 
15.57 24.6 
16.82 34.4 
17.45 29.5 
18.09 66.1 
18.91 90.5 
19.42 48.2 
20.53 100 
21.77 62.9 
22.60 33 
23.38 37.3 
24.59 51.2 

[0149] mmni 8 (2) : 2 - [ (2- { (1 

R, 5 R) -2-^7-5- [ (1 E, 4S) -7, 8, 8-MJ7JI/* 

• — 4 — L KP^ri>-4 1 , 7 1 --f JU] :>^7 

P'O^U} X^JU) 5^] -1, 3 -^7s/—)\/- 4 K 

©IPIIM B 

^b^1 8 (5.0 g) £200 mLtX77^PCMLtc0 £ £ 

(50 mL) £^77°P (12.5 mL) £JPx, 6 0 'ClCTflDitfM L/c 

^ 3 0oCK;££PU It^I^L/co 

-£3IXU/c^ U *IH0Mbl=rt] (4.6 g, l£H) £t#/c0 

S^M/UJ^CO^I7 — K£IH4 -fb-n^ 1 8 ®$p|lMBCDP$S& 

Kti113°C-efeo/c0 

[0150] 
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[^3] 

20 (° ) % 
8.91 57 
9.71 37.9 

11.97 22.4 
13.23 21.8 
14.30 19.6 
14.78 20.8 
15.88 35.2 
16.37 25.7 
16.87 31.2 
18.26 54.5 
18.63 100 
19.02 94.7 
19.47 52.6 
21.02 76 
21.72 37.6 
22.91 37.1 
23.85 58.6 

[0151] ^»IJ1 8 (3) : - j )\s*$ J -)\s 2 - [ (2- { (1 

R, 5 R) - 2-J*V- 5 - [ (1 E, 4 S) -7, 8, 8-K'j7;U^ 

• — 4 — t Km^>-4 1 , 7 1 --r;u] 

^^] —1, 3 —^-TSJ—)\/—A-— tiT—K 

(D%plfC 

'fb'n^ 1 8 (50 mg) £ Ltca Z HIZT K ^ t: K • 7 ̂  > 

(50 mL) £JQ;L 4 0°CCtjlDiML/co 5TCCT2 4l|f|iiLm 

^ftJH L/cfi£ 3IX U ^TMJ±f£'Jt Lt£ d «>: iz£ y C®1 

H (20 mg) £?#fc„ 

{tSty} 1 8 (5. 0 g) £200 mL^-X7 L/co d d tC 7^ h ̂  t: K 

• 7^> (50 mL) 4 5tCTMMLm 3 0^Fli^^^ 

tco 0°CK;^iPL/c^ ±IE©fflr0£^iPLT^®I^L/co 

(25 mL) £;jST U 0 "CCTIC 5 0tP^I# Ltca ^ 

^TMJ±f£'JtU tlMOMbllr^ (4.9 g 

s *£H) ttmtc„ t#^tl/c^r0©^Xi|g[5]^X^^ K;U£JUT0^4fed; 

t/IH 5 tCN — K £IH 6 'fb'n^ 1 8 
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(Dmrnt c <D tr— o © * > -tz K & 118°c-e $> o fc0 

[0152] [^4] 

20 C ) % 
8.12 19.2 
9.11 55.6 
9.72 22.4 

12.06 18.7 
13.43 25.9 
14.38 23.2 
14.97 20.8 
16.16 44.8 
16.85 26.3 
17.77 90 
18.69 94.3 
19.24 65.8 
19.86 53.5 
20.81 72.1 
21.19 100 
22.12 40 
22.72 53.5 
24.20 79.1 

[0153] ^WJI 9 : 2- [ (2- { (1 R, 5 

R) -2-**7-5- [ (1 E, 4 S) -7, 8, 8 - h >J DM • - 4 

- t KP^>-4 1 , 7-^^y'l>-1-^Jb] 

JU} X-^JU) 51?!"] — 1, 3 —51/7V—-/U—4 —K©/S— 

OFb-^Mfc^ 1:8) 

ib-nty} 1 8 (112. 5 mg) £ h'J > (1.8 g) 

(108 g) CML/co (18.3g) ZWrn U600ML"TW 

( K A04M : 

iz®LT}mm?kL, 

\b^my 
NMR (D20) : 8 7.83 (s, 1H), 5.62-5.40 (m, 2H), 3.40-3.15 (m, 6H), 2. 

83 (dt, J = 3.0, 13.2 Hz, 2H), 2.51 (m, 1H), 2.40-1.45 (m, 16H), 1.35 

-1.08 (m, 2H), 1.03 (s, 3H)0 

/3-*/9 PT^T, K 'J 

NMR (D20) : 8 4.93 (d, J = 3.9 Hz, 1H), 3.86-3.67 (m, 4H), 3.54-3.40 



WO 2014/034902 40 PCT/JP2013/073442 

(m, 2H)0 

[0154] mmmzo 
itSty] 1 7, <ftl=r^1 8©feH0fA, VXTVUfeft 

<^;i> 

^1.5-3 mgSiL, ^TO^#t^L/c0 

HPLCt-2 

T>m&m (%) ^naiL/co s/c, 
N -2 0oCX\^LX^^y^)\ytimLtco 

£ <£ tf+f > 7° 'J y V 9 -f A > 

80°C : 1 Jir^s 2JI^£J:rM 

60°C : 2®P^£J;OM frB 

40<C:2Jir^ 1^, 2fr£N 4frE£J:tf6frE 

25°C-60%RH : 2 frjl, 4frJ3£J:tf 6frJ3 

5°C : 2t)sBs 4fr£fcJ;0;6frJ3 
40°C-75%RH (mm) : 2J1^ 1^, 4frB&£Xf6frB 
25°C-40%RH (mm) : 2J1^ 1^fc^^2 frB 
25°C-60%RH (mm) : 2Jir^ 1^fc^^2 frB 
25°C-75%RH (mm) : 2J1^ 1^fc^^2 frB 
2500Lux : 10D, 20D 
&vy?)\s(Dmmmz- 2 o0c-e«# L/C0 

<H PLCM> 
• ^yy°Mm 

Wm-y-yJ'Jl'ZT-tz K- K IUU/20mmol/L KH2P04 aq. (pH3. 0 with H3P04) 

(1/1) ~??}^$? U% 1. 0mg/mL (im.^1 LT©;s^) }$X5.£nMI$^U/c0 • ̂
aiS : ^«71D71DJtft OUJ^S : 215 nm) 

: CHIRALCEL 0D-3R (150X4.6mm, S-B^m) 
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a^A^jg :25°C 

•' : 20 mmol/L KH2P04 aq. (pH 3.0 with H3P04) „ : CH3CN 

: A/B=70/30 (0 min) -»40/60 (75-120 min) -»70/30 (120 

-135 min) 

/jftjit : 0. 5 mL/mi n 

®ii)l!]£iBlS : 35^> 

>iXl : 10JU-L 

<^> 

[0155] [H5] 

tmm (%) 
Vcttthii SaUffx A lallffJC 

60t> I &Fi 60.4 98.6 98.3 97.9 
40t-ijb^i 76.0 99.6 99.6 99.4 

401C-75%RH-lfiV3 58.6 92.0 92.6 97.5 

[0156] 1 7ti^#WffiTU 

Xh-otc0 1 

9 oro^-efeu, 
[0157] 

d) 
<m&Wk*(Dwm> 

£JlttL/co ^10X3 rn(Dmmit(Dm^W 

m^tco %tcs J^TlKolNTt^lOxS m(Dm$L%Wm\st£o 

ti, 9 5 %0 2> b%C02W^l2XXm%Ltc^\y^7,mmm (37°C, 5mL 

) tpizmm^tco iRtth7>xfi-t-s<tt/7>^ 

g# U fc7 Xiiv XT A IN, T- * JR£*> XT A L T n > t:° 

ZL — $ — _t IClBii L fc0 
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*I*£i^J0.5 gCD^'CMU 1 J^b^U^A (10 

0 mmoL/L) U L/c0 ^ I/ 

*I*£^0.5g®#J^-ei§SU S^bSttfco 

(7. 5 mmoL/L) £|^JP Ls 4X!!s£il|3 U/c0 U7ttlHCN 

fb^fc^tSsiP U 2£$l&Miiu&©J5Jfc£>iy^Lfco Mt-h 'J 0 A;#;» 

APKJ;£=ij|3iJXis (mg) £100%^ L/c0l®Mi^b^O)^;I^tCfcN^^^l 

(%) £JlftL7to 

<$£H> 

ilS 

[0158] [H6] 

mfimm (%) 
lnmol/L lOnmol/L 100nmol/I. 1u mol/L 

m£ (n=5) 0. 57 1. 12 -2. 00 7. 69 
(n=3) 5. 97 54. 35 177. 91 245.91 

[0159] ^b-n^ 1 *fgBJHb£-$l&<£S 

[0160] [§^!M 

mmm ^ 
1 8©IS0B0®C (5.0 g) s ^U/I^^^JU-tzJUP-X ;bJk>^7 

A (20 g) , XT7'J >S£V?'^>OA (10 g) 33 cfcOWSlUzJUP-X (9 

20 g) ^L/c©^ JTisLT, 1 $£4nc0. 5 mgOJSte/S#*: 

assay i ̂ £t#/c0 

£H&lfll| 2 

itS'% 1 8 0ISIMA (2.0 g) N -?>->> K (500 g) as^O^^Tk (10 

L) y^L/c©-^ 1 mL-f^/W7;U 

tC^il U <fc y ,H^S£4£ U 1 /W 7JU*0. 2 mg0;m^£#^"T 
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££±a>fU0lRn!Btt 
[0161] 

X$>V, mMnn(DWsMtLX±^MmxfoZ>0 

tts *mmsmzs 
mtz>(Dx\ mmm 

m*<D&t<D$L^Mt[sT*>t5$}-e$>2>o tZX\ 
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!t#©S6SS 

Dfbi] 

(3^ 

[-fb2] 

ti a U 

[-fb3] 

ti/3-|B 

[-fb4] 

/ 

ti, a - IBM, /3-|3MSfcti^ft^0ftIt0#iJ^©;Fbl^T-fe£o 
) 

^ ^©^liu s/cti^e®^^ PT^X K >J 

JIHbim 
[1*^112] HK (I) 2 - [ (2- { (1 R, 5 R) 
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-2-^^7-5 - [ (1 E, 4 S) -7, 8, 8-K'j7;U^P-

4 - t KP^r^-4 1 , 7 1 -^;U] *> 

-1, 3 -3LTV-J\S-4 -tjjutfy 

K 'J >^g<b^o 

[1*^113] -flSifc (I) T^3tl£lbl§r^\ 2 - [ (2- { (1 R, 5 R) 

— 2—^7—5— [ (1 E, 4 S) -7, 8, 8-K'j7;U^P-

4 - t KP^> — 4 1 , 7 1 -^;u] *> 

X^JU) -1, 3 -^yV-)\y-4 -tjjutfy 

1*^11 HclEic©^ 

, h 'J >SJglb^o 

[1*^114] 2 - [ (2- { (1 R, 5 R) -2-^7-5- [ (1 E, 4S 

) -7, 8, 8- K 'J 7;U^P-4 — t KP^>-41 , 

7 — - 1— -f JU] •>"^P/^751<'U} X-^JU) — 1 

, 3-5177V->'U-4 2 - [ ( 

2- { (1S, 5 R) —2—^7—5 — [ ( 1 E, 4S) - 7, 8 

, 8 — K U 7>/U^P-4 - t h"P^^>-4 -^^JIS- 1 , 7 

'yiV- 1 — JU] •>"^P/^751-'U} x-^JU) — 1, 3 — 51 T7 

7-;U-41*^113 ^©^llu S 

pf^-7, K 'J y&mikSty0 

[1*^115] tf^'jVy-4-^JU?(^y-JU 2 - [ (2- { (1 R, 5 R) 

— 2—;t^7—5— [ (1 E, 4 S) -7, 8, 8-K'j7;U^P-

4 - t KP^S/-4-^fJl,- 1 , 7 1 -^JU] *> 

^P/Nv>51-'U} x-^JU) —1, 3 —^-TSJ—)[/— 4 — 

K ^©^7X7 V—;Jbni#k ^C0i|p^N ^.tc&^CDis 9 

pf+xh'J >S^b^0 

[1*^116] t°^'jy>-4-^;up<^y-;u 2-[(2-{(1S, 5 R) 

-2-**7-5- [ (1 E, 4 S) -7, 8, 8-K'j7;U^P-
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4 -1 KP^> — 4 1, i o9 \ -ovi v 
yn^y^ji/j JL^-)\/) - 1, 3 —^-ysJ—;u-4 

V 7 - K N ^ ©$Mlu S /c ti^ 0 • T-X K 'J y Qfeib-sytlo 

[1*^117] t°^'jy>-4-^;up<^y-;u 2- [ (2- { (1 R, 5 R) 

- 2-J*V- 5 - [ (1 E, 4 S) -7, 8, 8-K'j7;U^P-

4 -1 Km^> — 4 1 , 7 1 -^;u] *> 

^•/Nv>51-'U} —1, 3 —^-TSJ—)[/— 4 — ^)>/U^f\^r 

*>7- K^©>>7X7^7-^^ Vy-4^ 

J-)\y 2- [ (2- { (1 S, 5 R) -2-**7-5- [ (1 E 

, 4 S) -7, 8, 8- h 'J 7Jl>JU-4- t KP^>-4 

— 1, 7 — - 1— -f JU] X-^JU) 

] -1, 3 -?Tx/-JU-4 

fa, £ fc ti^ (D v o • T-* x K 'J yQfeib-sytio 
[I*5f<lI8] —(II) 

[-fb5] 

ti a — IBM £ L % 



WO 2014/034902 47 PCT/JP2013/073442 

[<ft7] 

ti/3-|B 

lib&l 

y 

ti. a—IBS. /3 — IBSS 

) 

3 tl £ ^ O^llu S tc ti=t (D is 0 • T-X h 'J >&&{t 

"n^o 

3019] ^Xg^/fX^ KJUtCfc^T. '>&< £t»#]9.05N 9.44. 12.6 

1. 13.96. 33ctt/18.09° tC2 6 1*^ 

I11 Jb^.8 (D^ttifr 1 iltClEi^pHs £ tc[t=t(DiyO Pf+X K 

'J 

3OI10] ^Xg^/fX^ KJUtCfc^T. '>& < 11, #59. 05. 9.44. 12.6 

1. 13.96. 18.09. 18.91. 19.42. 20.53. 21.77. 22.60. 23.38. £ 

cfc t/24. 59° tC2 e fcr-?£#-r£^HjrC£>£. ft 3019 tc IE®© 

fel, £ /cti^®0 • T-*x h 'J >Qfeib-sytio 

3011 n in 1 

£$M!Jirc£>£. !*30I1 7^8 0l^tifr1 iltc 

§fl*6©^IIu Stclt^OW PT + 7 K 'J >^g<b^o 

30112] ^^S^M)UJ^tCfcNlNTD^^t°-^®^>-tz>> 1 1 8°C® 

In IIM "£#>£>. Ii3<ll 9 75111 1 ©lN-^tl7J)N 1 IltClESCOilp^. S/c 

ti^®^ PT + 7 K 'J >^g<b^o 

30113] M 2 tC^^ — K tkW$k£. T 

1*30197^1 1 ]gtC§E*6©$Mlu S/cti^®^ 
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S 'J 
^iH4] m^xmrnnx^t '>&< £^8.91, 9.71, 11.9 

7, 13.23, fc^t/15.880 $m 

in Jbm8(D^tMs 1 JSIC§E<6©$PIIU pf'+T, K 

'J 

30115] ^Xi^/fX^ '>&< £t»#]8.9U 9.71, 11.9 

7, 13.23, 15.88, 18.63, 19.02, 21.02, 22.91, fcNd:t/23.850 K2 

e it3<ii 1 4 IC§E*6©^IIU 

K 'J 

^iH6] m3iz^^tcm^xmmnx^o hju^ff^ci^u^x^inm 

X^<7 !*30f 1 75M8©lN"ftlfr 1 IIK 

IEi6©^0H0, S Pf^rX K 'J 

30117] 1 1 3°C© 

mmMXfc&s 1*3011 47^311 6®lN-rti^ 1 iIK|Ei6©^0H0s s 

pf+x K 'J >ag<b^lo 

30118] 

1*3011 4 7^1 6 0^-ftl^ 1 lItClfl®®^0B0s t-tc[t=t(DV 

^Pr+Xh 'J 

30119] K;UKfcNlNTs '>&< £t>$]9.11, 13.43, 16. 

16, 17.77, feett/18. 69° IZ 2 6 £-0 3^HjrC£>5, f*3t 

111 7^8 0)1^^ 1 llKlEtfcCDfnlls ^tcte'tQW Pf^rXh 

'J 

3^120] ^Xi^/fX^ '>&< £t,#]9.11, 13.43, 16. 

16, 17.77, 18.69, 19.24, 19.86, 21.19, 22.72, £J;t/24.20o IZ 

2 6 lltl)?), 1*3011 9 KlESUDfeHu S/cti 

^(DW pf+x K u 
30121] ushju^ffwtciwiD^x^[nm 

\-)[y^t^>mssMxh^, 1*3011 7^M8®iN-rti^i mz 



WO 2014/034902 49 PCT/JP2013/073442 

£ fete* (D is <7 Pr^MJ 

[I*3<II22] 1 1 8°C(D 

9 7iS2 1 ©V,N-ftLAM 3IKIB*6©^^ S 

fc(if0i/^P7+7 K 'J 

[!*^iI23] s^^-rafelljrcfc 
Z, 1 975M2 1 CDlx-fftfr 1 lItClS*6©MH, £tcteJZ<D*> 

0 Pf+X K 'J >^^b^0 

[1*^1124] HK ( I ) 

[-fb9] 

(3^ 

utm 

ti a — SBS^i^fo LN 
[<bii] 

y 

ti/3 —LN 

Dfb12] 

X 
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a—ifliMs /3 — I3MS/cti^ft So 

) 

3 ft £ it-Sty) 77T^ £s 4 - 'J 

S-JU£<D& 

LT#W1-£EilflJ5£^o 

[II3<II25] I*3<lI9 7^^2 3 0lN-rtlAN 1 lIKIEi6©^HB0s £tctet(DW • 

[ii^ii26] 1*^1124 £tz& 

2 5 KISi60EMl^o 

[II3<II27] SMXlsPtSfcNJ:t//S/ctiJS3IMP$Sa)^^ 

I*^iI2 6K=Ei6©ll^iI^o 

[11^1128] SMXlsPtSfcNJ:t//S/ctiJS3IMP$S^\ 

If;£lI2 7 KIEi6©ll^lI^o 


