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-7 8°C7bm-\ 0 00C®^Jfe n -7>;U'JfOK s e c -

7"^ 'J ^ A, t e r t - 7>JU 'J 'J ^ O A's 

S\ h U 

d t[Z <£ U^iL/cT7—)l{ka$ty (1-f) CI 

tlZ£V{b&yt} (1 — h) %*3-ZZl5&tfmtft>tlZ>o 

tcE/Zt LxmbtiSif, ^'JAW^A^PYh 

^^7-r-^pH PLCi^si\ #tytz>z z>z tifx 

[0049] ±I>>70|J (1-g) tis WO 2 0 1 1/0 

6 8 2 11 ̂ >7 1/'7 

[0050] 1*1 (1 - 6) : 

its®} d - i ) (Dm*kJ5m : ib&to ( 1 — h) ^SlhU A 
7 x - lis* o mib^ (1 - d) t(D r ±> >> 7° 'j y £ 

ft5z.£iz&vib&yi} (i - i) „ 

[0051] m* V -?*) yffcfct LT&, m?L&s 2 0°C7^ 1 6 0°C©^Jf T\ >F 
/0^'^AM1^M#6^ -fb^ ( 1 — h ) h7iiW 

£*l&0 Rfi&li, 7^P^x-7lS 

[0052] ^«>70|J LT&, Th7^Xh'j7i 

=JU**7 -f yj^VOK (0) N ex Ux>7-tz h>) 

0 A (0) N h'JX {H^yV 'Jx>7-tz K>) VJ^VO A (0) , tfT. 

(h'j7x-MX7^» /^7^^A (I I) ^P'JK tfX(h'J7 

x-;u^X7-r y) ^^y-^A (i i) y-tzx- KXfcfc [ 1, 1' -tfx ( 

^7X-;U/1NX7 -r y) 7xp-tz>] (I I) V^P'JK VI 

pp^yjgft (1:1) m<D%M%iz4kto®^isVJ±f&mt><mft>nz 
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o ttc, b'JX tzS» y/^y'^A (0 

) <b K U (2-7 'J Jls) *Z7 <f 

[0053] xm (1 - 7 ) : 

\\L^m (1 - j) (Dgkmjjfe : itGWl (1 - i) £SSthU 0°C7^8 

O-j) %m&Tz>z.tifz3;z>o 
[0054] I3g (1 - 8 ) : 

its® (1 - k) nrnt-fife: (1 - j) t><Gtz>4%m&G10 m 
mmfoi ^^-5cii:ic<fcy<b^ti d-k) zm&tzztrf-ezso 

[0055] Itli, 00*.^ ( i ) Um&G 1 7 JU-JUS • 7 'J JUg 

T?&£i§^ 0°C7b^2 0Q°C(D)^X\ It, 

/c^;£^iM:7;U $ - 9 A £ 

Sfr%&tf2>zttf-et** (i i ) ffilSSG 1 4-^K^yo 

$/;USN 2, 4 —V* JUS, X 

tt'OXbK'JJl/ (i/^i-JMfJl/) S^"efeS±l£\ 0°C73?M80°C0 

1£#£TX&##£~K ^$/*£A-S1£j^ X 

« P y -7 A l^cJP7Km^?J5J^tC J: y f & 

, XMl£-tz'J -5A (IV) 7>^-£A^2f 3-^7PP-5, 6-^ 

*/7 J - P £>*l&0 

[0056] Ii (1-9) : 

[ 1 ] ©AW;i : ik-aWn (i - k) £, 0y*j£ HPLC 

is77>Ti>x^-*ft%\tz>z£iz£i>js [1] ^ 

[0057] fcfc\ ±!EX^-A 1 T?JI5|8Kb^t)£ (1-a) S. 

tHb-^t) (1 c) ti, Tfilfcicj: 

tfVZZ o 
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[0058] X^-A2 -.{frS® (2-a) 

[0059] [M 

CN 
1*1 
2-1 CN 

(2-a) (2-b) 

1) 

Br-^N^OG1 

base (i _e) 

2) H' 

Ig 
2-2. 
2-3 

G 2 tl/c 

tfp 'j ) 

[0060] TM ( 2 - 1 ) : 

(2 - b) (DWkWife : <b£^ (2-b) &s W02008/1 0 

[0061] III (2-2, 2-3) : 

it-SMl (2 — c ) (2-b) • 7 'J -)l 'J ^ 0 

A#® 'J ?'**>'? A7"n$ FgcDfj —•* — 
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[0062] LZIA, 0U*.& (1-e) U 

- 7 8°C75M 1 0 0oC<D;^jt"e n5^ A% sec-^fJb'J 

5^AN t e r t -f V 7°P tfJUv' £ A 7"P $ KH 

V ~> -7 Af©#!^!^ 'j ̂  7 A/s^Ht y fjkyy ̂  

V F\ /b 'J 0KH©iMS£m^C<^cj; V%±L 

tcy-tytib^ (2-b) 

[0063] III (2-4) : 

lb£-^ (2 — d) : 2j;i/tf-JMb£ti (2-c) £<b£$j (1 

-g) fti *J 7°'J £*77 "-J, <fb£-tl (2 — d ) 

[0064] |^^«>70|j y?fcj&£ LTti, Ii (1-4) tCklNTlKM© r^<y7°'J 

£l^§CQjRj&7i)^(f <oti<D0 

[0065] &±ic<fcy*§e>*ifc{b£tl (2-d) imox^-K 1 ©III (1 -

7) ~ (1-9) tciBi*5£0JHb£-t] [1] tc^< 

o 

•e^-So 

[0066] 1*1 (2-5) : 

-fb^-tl ( 2 — e ) CDig^}i : ^ + oTM&Stl&fcfP 'J ^->/U 

(2 — d) t e r t — 3"ttS 

Zt^Zj:U, (2 — e ) £§^"T £ £ <h 7^$ S0 

[0067] I® (2-6) : 

-fb^-tl (2 — f ) 0i^j)£ : -fb^ ( 2 — e ) ££ft<h U 0°C7^M8 

O°C0^T\ ^7y^A-Mi 

HN P^A-^im 

iQJxJ&mJ; UMTE^-S) CI <h(2 —f) ^rS^iT§ CI tifTrtz&o 

[0068] III ( 2 - 7 ) : 
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<b&® ( 2 — g ) : itSM (2 — f ) tf^-Ti^SG*© rj& 

Zfiiz.tiz&vit'&M (2 — g) 
[0069] LT^ K 'J 7Jb^PSi©<t9 

^tl^o 

[0070] xm (2-8) : 

*fPJHb^$l [1] ©: itSM ( 2 — g ) A^-T-S^SG i © T 

£^9d£KJ:y*fPJHb^$l [1] 

[0071] II (1-8) iZ&^Tmft® TOSHJ^J t 

btl&o 

[0072] &fc\ LTm^bnzit&yti (2-a) & 
, mis tc j; y x « § 1*&& ©iz&vx^tzzttf-czzo 

[0073] mmz, M©3-i/^P^P^-6- { ( 1 R) - 1 - [4 - ( 1 

, 1 -*J7 MnJLj-jl) 7i-Jb] - 2- [ ( 2 R) — 5 —L°P'J 

y>-2-^;u] x^JU} t°'jy>-2 (1 H) -^©^H&o^©^: 

[0074] *fgB£©lbl^]3—>?P7°PL°JU-6- { ( 1 R) - 1 - [4 - ( 1 , 

1 -y7MPiH) 7i-Jb] - 2- [ ( 2 R) — 5 —Tl-^rV fcfp 'J *J 

> -2- -r;u] X^JU} bf'jyy-2 (1 H) -^©^H (J^T, r*fg 

B^fnllJ Z.£1ffo%)) tiN ±§Ei£ [1] i/Zyjk'^LTlN 

So tztc, ±&(D&?iz-fe(DFnn%:^t&¥--(D$$mifft 

£2£nQn©§!®C^e>ft£Jl2£©^l!£ 

^ifRTmz\ izmntzt,©-e&*>o 
[0075] *fPJ^H&}&© (a) ~ (c) ; 

(a) ^Xg^M (Cu-Ka, : M;£) 0#T 

^20= 8. 5, 10. 8, 11. 2N 11. 6, 13. 4S 16. 8, 

17. 0, 17. 9, 18. 5, 18. 8, 19. 1, 19. 4S 22. 6 

, 2 3. 1, 2 3. 2M24. 5° mzs 0^2 0 = 
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8. 5, 13. 4 , 19. 1M2 4. 5° £W"tS ; 

(b) hJb (ATR;i, 0 'J : V < > K) IZ 

fc^T, 916, 1146, 1167, 1295, 1375 

, 16 14, 16 2 5, 16 51, 16 6 4, 2 8 3 7, 2 8 6 6, 2 9 0 

9, 2955, 2986, 3003, 3 0 8 8M'3 146 cm~HZ$>V 

, 916, 1146, 1167, 1295, 1651, 1664, 2 

909, 2955, 3 003M3146 c m -1 

feS ; 
( c ) 1 9 9 °C~ 2 0 1 "CefeSo 

[0076] 

tz>zti?hz>o tote®, IZ-D 

^T, WMifS-VtcV, vmxtji-fr-otcVt&iii^feSo 

[0077] hJU (A 

TR;£, tiH|2tC, 

- 7"tim 3 tC^ L tcM y T?S>So 

[0078] *fgBJ^Htt% 3 — :>^7 P 7°P tfJU — 6— { (1R) —1— [4— (1, 

1 -^JU^PX^JU) 7i-Jb] - 2- [ ( 2 R) - 5-Tl-^rV fcfp 'J *J 

> - 2 - -r;u] X^JU} t0|j^>-2 (1 H) -:*>£:pjup-ju3l;#£g£ 

[0079] Jim©3—>?P7°PL°JU-6- { (1 R 

) - 1 - [4 - ( 1 , 1 -i/7i^PifJl') 7i-Jb] - 2 - [ (2 R) 

- 5 + v tfp 'j vy-2-^;u] X^JU} t0|j^>-2 (1 H) 

ti, l-Ellff XtiilnllT'fe S0 

[0080] 7)[sz\-)[smm%*m^tcmm{bx&m$miz£v*wmm%:mz>m(D 
, 3 - */$ P7°P tfJU- 6 - { ( 1 R) - 1 - [4 - ( 1 , 1 -5/'7^P 

X^JU) 7 i—;U] - 2- [ ( 2 R) -5-^^VtfPljy>-2-^;U] 

X^JU} t0|J^>-2 (1 H) 

P-;U;#^AN^©^r0^ti®^©^;i"etT9 Zt1fX^&0 TJls=i 
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^110 3 -*/<7 P7°P tfJU-6 - { (1 R) -1 - [4-

( 1 , 1 -i/7i^PlfJl') 7i-Jb] - 2- [ (2 R) - 5- ̂ ^rVtf 

p'jy>-2-^;u] X^JU} t°'jy>-2 (1 H) 31* 

tciks 

[0081] LTti, 7_K;#££X&^7° 

* ^tiSo 

[0082] &fc\ 

£ ©;Fb^}§®tc a S ti Jilt K ̂  M t~ 6 d t ifx $ SQ 

[0083] x^y-jk 1-

7°P/^y— Jk -f V7°P tfJU^JUP — Jk t e r t- 7f^7JbP-Jk 1 

--J$J—)W 2-7"^y— Jk 2-ih^>i^-;k 2-p<h^r:>x 

*y—Jk h 'J 7MPI^y-Jk x^uv^'J P-Jk 7°ptfb>^|j 

p-ju&^cDj^i^ 1^^awup-ju-efe^u <£ yjft L< tip<*y 

—Jk x*y—jk -f V7°P tf^u^^up—;uxti7°p p—;u"efe 

kK 3 £>tc&T3; L< ti^y-JUXtix^y-ju-efeSo 

[0084] 3 - */$ P7°P tfJU- 6 - { ( 1 R) - 1 - [4 - ( 1 , 1 -5/'7^P 

X^JU) 7 I—;u] - 2- [ ( 2 R) -5-^^VtfPljy>-2-^;U] 

x^;u} bf'jyy-2 (1 H) -:* >£;#£? 3-&S;fJtti 1 Jb^B 011% 

, &T3;L<til 7M2 5Ii%i?S)§o ;#^^©3-

is<7 P7°P tfJU- 6 - { ( 1 R) - 1 - [4 - ( 1 , 1 -i/7i^PXfJl/ 

) 7 i—;U] - 2- [ ( 2 R) -5-^^VtfPljy>-2-^;U] X^JU 

} t0|J^>-2 ( 1 H) -:*>©ffM^--tz> KT-feSo 

[0085] 3 - */$ P7°P tfJU- 6 - { ( 1 R) - 1 - [4 - ( 1 , 1 -5/'7^P 

X^JU) 7 i—;U] - 2- [ ( 2 R) -5-^^VtfPljy>-2-^;U] 

X^;u} t°'jy>-2 (1 H) 8°c^e,M©l 

MJts"e©^jt"e^B(5Rrti"es>i)A^ »su<tt3-i/^p7°pt°;u-6 

- { ( 1 R) - 1 - [4 - ( 1 , 1 -i/'7i^PXfJl/) 7i-Jb] - 2 -

[ (2 R) -5-^^VtfPljy>-2-^;U] X^JU} L0'jy>-2 (1 



WO 2014/077235 23 PCT/JP2013/080517 

H) 5 50CA^ 7 5°C^-eiP^LT;m^ 

tc & -? x ̂  TR & £ 0 y) u =i - j ut t s & is %M t s * AP 
5°CMT£X;$£P ux^mztiftt ̂  ̂ snsktfmif>ti50 

;££P ̂  s el m ̂  s 10 %PU±X h ti ti># tc % y m $ ti & ̂  in o^ 
2 4^rray, SftL<i±3 0^e>5^n-efc2>o 

b2 b 4 01^-efes c £ mis L 
[0086] Iffdi L/c^Hti, !!&>S$£5i^ M'O^ft&^ftCJ; UL/c^tC 

6 0°CJ^T-ef£'Jt-t£o 
[0087] s/c, ^r0lbtC^LTtiffir0£^ffl1~Sd£^"e$So «Hti, H#r©fc 

Sb<Dfefa&A?Jt&&<Dg%7>s<3-3-:7 (Spatula) XZt&tHtls 

tZ t?X&<$Q btlfcjj)£xm§ L X £ < £ t &? $ So 

[0088] ^0^^tl©-J!fi^^©J5JS;^Jti:tis - 7 8°C7^2 5 0°C, & 

S L< ti-2 0°C7^^8 0°C-efeSo SJ^0#rati5^7i^3 sr^-efeU^ Sf 
£L<ti3 0#7}M1 8 0ir^-efeSo *§Ui£;££ti^J±Ts iPET, 

• o x - 713 -e $ s o 

[0089] *%BMk'£M}(D-Mto$t&%(DB5fflZ£l1r&lk& II, 

3 ̂ tC^WtC|E*6"rs^\ J^T£>$y^tC^£3ti&^o £fcs & 

V $ S tc o IN •X i MfaM tz IB® f S if, ll*§ tc J^"F <D®m tz 

[0090] rj^gj ^ti, 0jAti\ 7j\/t><j ±%%£m<D7km{k® ( 

7KMit'J 7KMit± K 'J 0 A, zk^b^j U 0 A, TK^b^jJU:^ AH 

) , 7)\st> 'J^HXtiT7^^ KII CJ^Ar^K, -f K 

•J^A7$ K\ 'J 51 ^ AyV 7° • tfJU T7 $ K\ 'J l^VisO P^:>;U 

T7 $ K\ 'J A^dr+M K\ ^'J^A-N^t/f Jky^7sy 

KH) , 7)\/i2 'J ^LMX.&TJI'JJ 'J ±*I#)H©C ! -C67JHI^S> K (^- K 

>J 0 A/ h^y K tMJ7Aih + N>K A 'J ^ A t e r t — 7 K ^^ K 

W) s U ^JSXtiT7^ 'J ±m^B0)7KIttt (TKII-fb^- K 'J 0 A, 

TKII-fb^ 'J 0 A, TKII-fb'J ^^7 A, TKIt-fb^'J ^ AH) , TJUt) 'J£MXti 
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AN n-tz^^AH) s yj^ti 'jK 'j ̂  AN 

'J 0 AH) N 7)\yt\ 'J ^MXteTJlsJo 'J ±M£M(D 'J >I£iH ('J 

VIIH^'J^AH) 7$>m ( K 'J x^JUT7 $ X 

7°P tfJUx^U;7^ X N-^Jl/^Jl/jtfx'J >H) s ( 

47 fcf'J DBU (1, 8-y>Hfe^>^P 

[5. 4. 0] -7>^-7-x>)% DBN (1, B-VT^f^OU [ 

4. 3. 0] y^->-5-x>) N -f$yv-jk 2, 6-JU^y>H) 

Ptf ̂ tlSo 

[0091] riu mti\ mmm. (±^Bt ^bTkust am UVIIH 
) s ( P - K;UX>X;U/1N>II, P< ^ 

St ^rgt i>77-XM>IIH) S JH'TJt (E7'>tt7l, 

i^b^u^x-^A, x^y^^A h 'J 77- h, -fy^jutf 

^AhU77-hf) T^W^tlSo 

[0092] ihf%winz$>zm&feMtz 
^(DXhtiti'ftizrn£tift < s m7Lti\ - K 'J)U7$ K^}§®s J\ 

p^>-fbj^ll3l;#^ x-^ju^;#$N j^bTKSl^;#^ x 

7>7^U3I;#^ :P,IUP — TJU/IN^ TKA^tf^tu d 

ti^ti, ~ffij^±^}gl:®Sij-^-e;Fb^Lxm^xt,£i\ 

[0093] " K 'J JUmmmt LTti, mti\ Tiz K- K 'J Jk 7°P K 'J ;U^ 

^tf^tlSo T7$ Kt LTti, mti\ N, N-i/7fM^A7< 

MJUTDMF£m&rN, N-y^ju^-tz KT7^ K\ N-

^JUtfp'J K>^tf^tiSo LTti, mti\ 

VOuu^^y, ^pp/twbA, 1, 2-y'^ppi^x izgi^<fbj^7^ 

tf^tiSo X-^JU^;#^ LTti, mti\ y'xfjbx-TJb (JU"F "x 

-^JU" tmtm-SbfrZo ) ^ Th7bKP77> (JJiTT H F tlti&~<tt§ 

, 1, 4-*s**+t>, 1, 2-y* v^^^yifmibti 

So ^^^;^g^LTti, mti\ KJUXX fcf'j 
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vyifmibti50 mikfrm&fe&tLT&s ^y$y 
s is?n^*V-ytfmfbnz>0 MIX 
^Jk £>tiS0 

y-jk x^y-jk -f V7°P tfJU^JUP-Jk t e r t-7fji/7ibP-

Jk x^bv^'J ̂ -)\s1fmi^tiSo 7Jk1^> LT^ MA. 

fc£\ (JUTDMS ) ifmibti 

§ o 

[0094] ±$m&}£iz£vmbntc{t<£mzs & 

[0095] *fg0£<fbi^]©-jMi^c 33 tt £ IN £ d £ *e $ S«ilS£ 

J^TtclEi6"T £ «(Dtzmfe3 tits ffeK =fc *e $ 

§ o 

[0096] «I1SG2^ ^7°^ K^BltC-IS^tCffllN^tlSCT-CeT7^ 

jug (dx;i/$;k ^-tz^Jk 7°m s c2-c15 

—Jk£ (p< b-^ci/±1)1/7$- Jk xh + s>^]Jkf-Jk t e rt-^h+s>A 

Jl/jtfx-Jk Jk 9 - 7>»U^ b— JUP< 51 b J ^i/±})\s 

/1f-;UH) s y 'J —Jly±Jly7}\ — JlyS (^>7^H) N h 'J ^Jl^Ss 7*P 

-fJUgN N, N J 7^\yy&s W&is'JJl' S (K 'J P< ^k> 

'jjk K 'J x^jk> 'Jjk y,p<51>'U7x-;ui> u;k t e r t 

^k> 'JJk t e r t -^Jl/i;ifJk> IUUH) s C 2 - C 6 7)\S>T-JUS 

d-^iJjUH) dtl£©S^ /NP^yH^ CT-CBT7 

JUP^:>g (* h^X xh + i/, 7°P/lN°^ri>H) s $.£/— hPSfr^jiW: 

tiS 1 Ja\, 

[0097] J: btzmb < 

, Zti£tcs *fP£©l60£&J&L& 

^l60"C^b3 -&T t> <fc l\ 
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[0098] 

N H 2 * -f 7%> 'J * f)l (Miii^tl) N H 2 * -f 7°, B 

i o t a g e (Iliii^tflO SNAP K P — N H Cartridge)^ 

=j 1\9 • V h ys=j 7 -f — 

[0099] ^ U^JU^A^PV H^b^ r$/'J^j^l/6 OJ 

'J^T7 rPSQ6 0Bj iW'^h'i7 A (Y AMAZE 

N Hi-Flash™ Column tfcte MORITEX Pur 

if Pack Bi otage (f«) SNAP KP-S 

i I C a t r i d g e) L7c0 

[0100] 

s : h (singlet) 

d : y 7" b '> K (doublet) 

t : h 'J 7° b y h (triplet) 

q : ^7 )\ZT~ y h (quartet) 

d d : y~f)\zy~f\y y h (double doublet) 

m : VJU517° b y h (mu I t i p I et) 

br : 7"P — K (broad) 

J : ±} y 7P'J y ^7 (coupl ing constant) 

H z : (He r t z ) 

C D C I 3 : M<7 PP^JbA 

[0101] 1 H — N M R (7°P hJU) &~F§B©7-'Ji^&MN 

MR«L/c0 

3 00MHz : J NM—ECP300 (JEOL), JNM-ECX 

3 0 0 (JEOL) 

600MHz : J NM—ECA600 (JEOL) 

A CD/SpecManage r ver. 12. 01 (j^pp^S 

) tazzm^tco 
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[0102] MS J\y) 

micromass ZQ (W ate r s ) 

LTQ XL (Thermo Fisher Scientific) 

LCMS — 20 1 OEV (Shimadzu) 

LCMS— IT-TOF (Shimadzu) 

Agi lent 6150 (A g i lent) 

LCQ Deca XP (Thermo Fisher Scienti 

f i c ) 

-Y ̂  LTtis ESI (Elect rospray loniza 

t i on, i|/^ KPX7°b-^^>'fb) ESI^APCI (A 

tmospheric Pressure Chemical loniz 

at ion, fe£<0T=L7)\s4*y\kfe*^tzo 

[0103] (MS: P-10 2 0) X 

$7~3tc0 

[0104] P A N a I y t i c a I X' P e r t PRO 

MPD Cu • Ka)Mra^fc0 

[0105] KJUMJAE^ T hermo Fisher Scient 

i f i cNicolet i S 5$:^iU ATRJJ (a t t e n u 

ated total reflection, iZXfi-otc 

[0106] Mettler Toled otiI©M P 9 0 

LTfroTco 

[0107] H P L C ^ AtCtiN Daicel Chemical Indu 

stries, LTD. CHIRALPAK IB 5|im (I. D. 2 0 

mmN Length 2 5 0mm) 

[0108] H P L C ^ AtCti% Daicel Chemical Indu 

stries, LTD. CHIRALPAK IB 5/im ( I . D. 4. 

6mm, Length 2 5 0mm) 

[0109] M^liACD/Name ver. 12. 01 (M&&) 
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T^L/co 

[0110] »0J1 

3 P7°P tfJU- 6 - { ( 1 R) - 1 - [4 - ( 1 , 1 -i/7MPi 

^JU) 71 -;u] - 2- [ (2 R) -5-^^VtfPljy>-2-^;U] X 

^JU} fcf'J 2 ( 1 H) 

[0111] [-fb5] 

^ H 

O 

[0112] (1) 1 — 7 P — 4 — (1, 1-y7MPlH) 

[0113] [<fb6] 

1 - (4 -7*Pf 7i —)[/) i^7> (20. Og) CDeoxo-F I 

uo r (2 2. 2 g) £jbp*.N 8 5°Cei 5 0tP^I#L/c„ TK 

•f — (^^V) (1 3. Og, 

J»5 9%) 

1 H NMR (600MHz, CDC I 3) 5 ppm 1 . 9 1 (t , J = 

18. 2 H z, 3 H) , 7. 50 (d, J =8. 3Hz, 2H), 7. 86 

(d, J = 8. 3 H z , 2 H) . 

(2) 2- [4- (1, 1 -y7MPlH) 7i—JU] -4, 4, 5, 

5 — h ̂  ̂  -^JU— 1 , 3, 2-s>"^;lftlP7> 

[0114] 
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[<ft7] 

F 
F 

d) 1-7"P;E-4- (1, 1 -vy 

X h (2 2. 5 g ) t. [ 1 , T ~£'X (^7i=M 

X 7 -f y ) 7 x P -tz >] 0 A (I I ) y 0 P 'J K y^?PP^^ >$g 

^ (9 0 4 m g) 'J^A (8. 7 0 g) £JP;LT, 9 0°Ce 1 0 0# 

mW^Ltco 0 PP*JUA-effltJH Lfco 

t#y 'j t> f)\/t)7A^P7 h^77<- (^*y-y) £ 

ffl^T^-r-Sd^tCcfcy, (7. 8 7 g , J»6 6%) 

LTt#/c„ 

'H NMR (600MHz, CDC I 3) 5 ppm 1. 35 (s, 12 

H), 1. 91 (t, J = 1 8. 2 H z, 3 H) , 7. 50 (d, J=7 

. 8 H z, 2 H) , 7. 86 (d, J=7. 8Hz, 2H). 

(3) 5-i;0 P7°P tfJU- 6 -p< h^> fcf'J *>*>- 2 -tUlsstJIs^k: K 

[0115] [<b8] 

K JH > (433mL) — T h7t KP77> (1 1 6mL) ;Jb"n }&MlZ 

% 2 M n-yf^^i/^A^P'J K©Th7bK 

P77>M (7 4. 5 m L) £JP*./c0 -12°C?'l. 6M n-^JU 

lJf^A©fh7tKP77>M (1 8 6 m L) ?:iTL40^rWL 

tzfes 6 -ypf- 3 -is 9 P7°P tfJU-2 -p< h^:> fcf'J (3 4. 0 

g) £2jpAfc0 3 1 0l^m^L/c^ N, N—i/7fMWbA7$ K ( 

JU) ^>-tz> (9. 80g) 01, A-V^^y (6 0mL) tf 

H 

O 
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32. 7 g ) £)TFLfc„ 3 h IZ 1 Ltcfe. J5J&$£13%?x 
LtzmzGmmz&-e%tftLtzo L 

s WbtltcBfe£:> 'J PV h^77 -f - : Mix 

fib=9 5 : 5^90 : 1 0) £ Z. t IZ J; y % ( 

2 1. 2g, «$8 0%) LXmtc0 

'H NMR (6 0 0MHz, CDC I 3) 8 ppm 0. 73-0. 78 

(m, 2 H) , 1. 03-1. 08 (m, 2H), 2. 14-2. 21 (m 

, 1 H) , 4. 07 (s, 3 H) , 7. 19 (d, J = 7. 4Hz, 1H) 

, 7. 49 (d, J = 7. 4 H z, 1H), 9. 92 (s, 1H). 

MS ( + ) : 1 7 8 [M + H ] +. 

(4) , (5) (5 R) -5- [ (Z) -2-7"Pf-2- (5-*>?P 

7°P tfJU-6 -* h^> fcf'J Vy- 2 XT1-;!/] t°p'jy>-2-

[0117] (4) (5R) - 5- [ (1, 3-^>7f7V*-il/-2-^l/«-

)\y) P<^U] t°P'jy>-2-^> (3 0. Og) ti&it 'J A (8. 5 

8 g ) 07h7bKP77 ( 1 . 2 L) - 7 8 °Ct 1 M t) 'J 0 A 

1 Bt L fc0 1 - (3 ) L tc 5 - *> 0 P 7°P tfJU-

6-* h^> fcf'J ^>- 2 -^JUA'JU^'L K ( 1 7. 9g) 0fh7bh'P 

7 ̂  ( 6 0 0 m L) U 3 b IZ 0. 5 mmmW L 

( 5 0 0 m L) M£x^JU-effltJH L 

[0116] [<fb9] 

o 

7t KP7 7 (4 0 5 m L) ^rjjST L 
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• V K ys=j 7 -f — (^^y-y : M|X51>'U= 1 00 : 0^7 0 : 30) T? 2 

(5R) -5- [ (Z) -2- ( 5 - *> 0 • 7°P fcMl/-6 -

h^> fcf'J *>*>-2->Hl/) XT1-;!/] t0P'jy>-2-^> (8. 4 0 

g, J»3 4%) 

'H NMR (6 0 0MHz, CDC I 3) 8 ppm 0. 62-0. 68 

(m, 2 H) , 0. 9 3-0. 9 9 (m, 2H), 1. 8 9-1. 9 7 (m 

, 1 H) , 2. 03-2. 09 (m, 1H), 2. 33-2. 56 (m, 3 

H), 3. 98 (s, 3 H) , 5. 53-5. 55 (m, 1H), 5. 70 

(dd, J = 1 1 . 56, 7. 8 4 H z, 1H), 5. 94-6. 03 (b 

r. s. , 1 H) , 6. 34 (dd, J = 1 1 . 56, 1. 24 Hz, 1 

H), 6. 70 (d, J = 7. 4 3 H z, 1H), 7. 07 (d, J = 7. 

4 3 H z, 1 H) . 

MS ( + ) : 2 5 9 [M + H ] +. 

(5) ^5001 - (4) -C&f&Ltc (5 R) - 5- [ (Z) -2- (5—> 

7 P 7°P tf;i/-6-p< h^r:> tf'J 2--f;u) X-T1-;!/] kfp'jyy-

2-*y (8. 4 0 g ) (DO PP/^l/A (1 2 6mL) 0°Ce^^ 

( 1 . 3 3 m L) ZffiTLtco 1 L tc^ ^ , 8 -V?*f 0 P 

[5. 4. 0] "7 y^rt) —1—Jiy (9. 7mL) O^PP^^A^S (4 

2 m L) ^3 0WTITU 1 5fimmWLtc0 1 Mi*I£ ( 
2 o o m L) M|x^;u-efflai U #$Jf 
®.s v^ 

Ltc0 % btitdB>ykik:y 'J t> 7A^P7 h^77<— (^^r+fV : 

I|X^;U= 5 0 : 5 0 —»0 : 1 0 0) bl=T^ (7. 50 

g, J»6 8%) LT?#fc„ 

'H NMR (6 0 0MHz, CDC I 3) 8 ppm 0. 65-0. 68 

(m, 2 H) , 0. 95-1. 00 (m, 2H), 1. 96-2. 10 (m 

, 2 H) , 2. 4 0-2. 5 9 (m, 3H) , 4. 00 (s, 3H) , 4. 
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80 (q, J =7. 4 H z, 1H), 5. 68-5. 70 (br. s. , 1 

H), 7. 10 (d, J = 7. 8 H z, 1H), 7. 15 (d, J = 7. 8 

Hz, 1 H) , 7. 24 (d, J = 7. 8Hz, 1H). 

MS ( + ) : 3 3 7 [M + H ] +. 

(6) (5R) —5 — { (E) —2— (5—>?P70Pt°JU-6-p< K^r 

t°'J 2 ->ni/) -2 - [4- (1, 1-y7MPlH) 7i-

;u] X^-JU} t0p'jy>-2-^> 

^MJ1- (5) -e^L/c (5 R) - 5- [ (Z) -2 

— 7"P "E — 2 — ( 5 - 0 P 7°P tfJU- 6 - h fcf 'J V > - 2 — -f JU) 

X^-JU] t0P'jy>-2-^> (1. 0 g) 0 1, (5 0 

m L) ^MJ1 - (2) Lfc 2- [4- (1, 1 -VOM 

PiH) 7i-Jb] -4, 4, 5, 51 , 3, 2-y^ 

^'P7> (1 . 5 9 g) , (1 . 9 2 g) N K 'J X (^ 

h» (0) (27 1 m g ) N K U ( 2 - 7 'J 

)D > (4 1 2 m g) N (1 OmL) £JP;LT, 9 0°Ce2 

0tP^I#L/co WftlJflC&zk 

o % 'J t> 7A^?P7 h^77<- (^s^Ht> : Mix 

^JU = 1 00 : 0^0 : 1 00) N IS btZ NH<> 'J ±)?)\s±) =? AO P V K V 

77^" (^+f> : M|X5L;U= 10 0: 0^0 : 1 0 0) U H 

Mlbl^l (1. 13g, JR$9 6%) ^m^y^J^yyXmmtbX%tz 

[0118] [<fb10] 

o 
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'H NMR (6 0 0MHz, CDC I 3) 8 ppm 0. 56-0. 64 

(m, 2 H) , 0. 9 0-0. 9 7 (m, 2H) , 1. 9 3 -2. 0 9 (m 

, 5 H) , 2. 2 0-2. 3 4 (m, 2H) , 2. 3 7 -2. 4 5 (m, 1 

H), 4. 04 (s, 3 H) , 4. 07-4. 16 (m, 1H), 5. 73 

-5. 75 (br. s. , 1H), 6. 23 (d, J = 7. 4Hz, 1H) 

, 6. 90 (d, J = 9. 9 H z, 1H), 6. 92 (d, J = 7. 8Hz 

, 1 H) , 7. 24 (d, J = 8. 3 H z, 2H), 7. 57 (d, J=7 

. 8 H z, 2 H) . 

MS ( + ) : 3 9 9 [M + H] +. 

(7) ( 5 R) - 5- {2- (5-^^P7°Pt°>iU-6-p< 

>- 2 -JJU) - 2 - [4 - ( 1 , 1 -i/7i^PifJl') 7i-Jb] xf 

)\y} £°U'J 

«0J1- (6) -e&l&Ltc (5 R) - 5- { (E) -2 

- (5 -*/9 P7°P tfJU-6 V**/ fcf'J Vy- 2 -^;U) -2 - [4-

(1, 1-y7MPiH) 7i-JU] x^-;U} t°P'jy>-2-^> 

(1. 1g)0^;-ib (44mL) 1 0 

i(nomg) ^-eimmmwLtc0 

-tz^ K (Miti^tl) ?>mks (1. 1 Og 

, JK$9 9%) *W&7:£)\s7 7 7>Wfa%£LT%tc0 

MS ( + ) : 4 0 1 [M + H ] +. 

(8) 3 - */$ P7°P tfJU- 6 - { 1 - [4 - ( 1 , 1 -i/7^PifJb 

) 7 i—JU] - 2- [ ( 2 R) -5-^^VtfPljy>-2-^;U] 

[0119] [<b11] 

O 
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} £°>J Vy-2 (1 H) -tfy 

[0120] [<b12] 

F 

O 

^MJ1 - (7) -e^L/c (5 R) -5- {2- (5—>?P7°PtfJU 

- 6h + v tf'J i/y-2~-(J\s) - 2 - [4 - ( 1 , 1 

^JU) 7X-JU] x^JU} fc?P 'J vy-2-*> (1. 1g) ©7-tzS-K 

( 1 . 3 7 g) 6 0°CT' 1 <, 

Mtx^;u"eath L/CO ^JiJf £t&*n:&&7K"C2fc&u 
?'*v^A£JaA$£'j#3t!\ l£'j#&J£3S!J^ lETM?:§4l/co 

tltz&,7k*.*Sx)tlJf)\'tl=7l±<7U^ h^7 7-f — (?PP/1NJUA : * J— 

Jl/= 1 00 : 0^80 : 20) "elfM U (8 8 0 m g, TO 8 

3%) LTf#fc0 

MS ( + ) : 3 8 7 [M + H] +. 

(9) 3-^^P7°Pb°;U-6- { ( 1 R) - 1 - [4- (1 , 1 -VD)\s 

^PlfJl) 7i-JH - 2- [ (2 R) - 5-tf^VkfP 'J^V- 2-^ 

;u] x^;u} (1 H) 

[0121] [<fb13] 

H 

O 

HMJ1- (8) Lfc 3 P7°P tfJU-6 - {1- [4- (1, 
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1 -i/y )\y^UJL^)\y) 7 I —JU] - 2- [ ( 2 R) - 5-^^rV fcfP 'J V 

> - 2 - -f JU] x^JU} t0|J^>-2 (1 H) ~^y(D RSM (1 80 

mg) ?;^7^HPLC^]7A (CH I RALPAK I B, ^^fy : X 

Jb=7 0:3 0 v / v, 40 °C, 12mL/min, 2 5 4 nm) 

(7 0 m g ) Jl/7 7 £ LT, H 

( 6 7 m g ) JU7 7 <>: LT 

'H NMR (6 0 0MHz, CDC I 3) 5 ppm 0. 54-0. 67 

(m, 2 H) , 0. 9 0-0. 9 8 (m, 2H), 1. 6 8-1. 7 5 (m 

, 1 H) , 1. 88 (t, J = 1 8. 2 H z, 3 H) , 2. 07-2. 14 

(m, 1 H) , 2. 14-2. 40 (m, 5H), 3. 43-3. 52 (m 

, 1 H) , 4. 07-4. 12 (m, 1H), 6. 00 (d, J=7. OH 

z, 1 H) , 6. 92 (d, J = 7. OHz, 1H), 7. 41-7. 47 

(m, 4 H) , 7. 60-7. 68 (m, 1H), 12. 28-12. 49 

( b r . s . , 1 H ) . 

MS ( + ) : 3 8 7 [M + H ] +. 

CHIRALPAK IB 4. 6 x 2 5 0mm 5 y, m (DAICEL 
) , y-;U= 70:30 v/v, 40 °C, 1. OmL/ 

min, 2 1 0 nm, R t = 7. 5min. 

[0122] [<fb14] 

'H NMR (6 0 0MHz, CDC I 3) 8 ppm 0. 54-0. 66 

(m, 2 H) , 0. 9 5 -1. 0 5 (m, 2H), 1. 7 5 -1. 8 4 (m 
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, 1 H) , 1. 90 (t, J = 1 8. 0 H z, 3 H) , 2. 15-2. 41 

(m, 6 H) , 3. 54-3. 64 (m, 1H), 4. 16 (dd, J = 

10. 1, 5. 5 7 H z, 1 H) , 6. 01 (s, 1H), 6. 96 (d, 

J = 7. OHz, 1 H) , 7. 39 (d, J=8. 26Hz, 2H), 7. 

47 (s, 2 H) , 7. 83-7. 92 (m, 1H), 13. 14-13. 

3 4 (b r. s. , 1 H) . 

MS ( + ) : 3 8 7 [M + H ] +. 

CHIRALPAK IB 4. 6 x 2 5 0mm 5 ix m (DAICEL 

) , y-;U= 70:30 v/v, 40 °C, 1. OmL/ 

min, 2 1 0 nm, R t = 1 8. 9min. 

[0123] 

(5 R) - 5- {2- (5-^^P^PtfJb-6-^ hJr^^'J^V-2-

-f)\y) -2 - [4- (1, 1 7i-JU] x^-JU} tf 

• 'J Vy- 2 

[0124] Dfb15] 

[0125] (1) (5—>^P70Pt0JU-6-p< Y**/ L°'J ^ - 2 - ̂ JU) [4-

(1, 1 -y^JU^PX^JU) 7i-Jb] tojy 

[0126] [<fb16] 

-7 8°CtC£l\-C 6 -7'Pf - 3 P7°P tfJL— 2 

fcf'J (4 1. 5 g) Orh7tKP77> (2 7 3 m L) 
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1 . 6 M n — 'J 0 A®7" K ~y tl h*P7 7 (1 2 7 m L 

) ^5 0WtiTL/-dl -7 8TCt?mf|jSjfLfc„ ^IMT- 7 80C 

CDS S - (1, 1 -Vy )\y^UJL^-)\y) (24 

. 3g) 0fh7kh'P77> (137mL) m%L* 7 5 ftfrttTjirF U 

z %iz 1 mmmwLtc0 Km®^o°cizm^s ^ Mmt (4 31 m D 
, Th7bKP77> (3 6 5 mL), 1 Mi*I£ (1 4 6 m L) ©JUI^T 

Ltc o 

£*Jf (1 OOOmL) -effl 

HHLtc0 foto^tcMW,mtzmMtWL^$£'jt$y£ 
ssy®.s mmTmrnzm^Ltzo mbntcmm*:isi)±>?)\s±>^Aon^^ 
^77-f" (^+J"> : M|x^;u= 100:0^95:5) U ^ 

mit-&M (3 4. og, «$7 4%) mtc0 

'H NMR (3 0 0MHz, CDC I 3) 8 ppm 0. 72-0. 81 ( 

m, 2 H) , 1. 00-1. 10 (m, 2H), 1. 96 (t, J = 1 8. 2 

Hz, 3 H) , 2. 10-2. 25 (m, 1H), 3. 95 (s, 3H), 7 

. 24 (d, J = 6. 9 H z, 1 H) , 7. 59 (d, J = 9. OHz, 2 

H) , 7. 67 (d, J = 7. 8 H z, 1H), 8. 21 (d, J=8. 6 

Hz, 2 H) . 

MS ( + ) : 3 1 8 [M + H ] +. 

(2) ( 5 R) - 5- {2- (5-^^P7°Pt°>iU-6-p< h^> k?'J*S 

y- 2 ->ni/) - 2 - [4 - ( 1 , 1 -i/7i^PifJl') 7 I —JU] 

-JU} £°wj i>'y- 2-jy 

[0127] Dfb17] 

o 
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mmmsMTs -7 8octz^^rs ^wj2- m ?mzti?c (5—> 
^P7°P t°;U-6-p< h^> [4 — ( 1 , \~VD)V 

^PiH) 7x-;u] (33. 5 g) £ (5R) -5-[ (1, 3 

2 --f JUXJU^-JU) *3LJl>]£0n>J^>-2-?f> ( 

3 7. 5g) ®y^PP^^> (1 00 7 mL) MC1. OMiJf^A^ 

^•"9"^ KCD71 S 7 t: KP7 7 (3 1 7mL) ^5 0 

-7 8°C-e40#H4O^jf^L/co 

(3 3 5 g) 

LTJ5J^£^±3-&/co £zKJf TKIH^PP7i\)\/ 

A (3 3 9mL) "ettfab U 7.K (5 0 2 g) L/c0 

S£4££y£3S'.M^ MJ±T;# 

fe)nfcii^S/|JA^7A^P7^77'f- (^* 

Ht> : Mtx^;i/= 50:50^0:100) -e*tM U 

fe7;E>'U7 (4 2. 7g, E:Z = 50:50)^LT 

t#/Co 

<fiu m-Sittefeikt P^ s^7-f L/CO 
h^/77^-<D2kft*yLTlZv;to 

L — Column ODS, CH3CN:0. 01M acetate b 

u f f e r (0. 0 1 MMITK;^ : 0. 0 1 MWW.i~ S 'J ^ATK^= 8 

:1) =80:20 v / v, 1. OmL/m i n, 40 °C, 254nm, 

E : R t = 5. 40m i n, Z : R t = 5. 08m i n. 

MS ( + ) :3 9 9 [M + H] +. 

[0128] UTs mmtVO (7) ~ (9) 
-e, term [1] izm<z.£tf-e$z0 

[0129] 3IWJ3 

fb^t) [ 1 ] CDi^H 

ib-SMi [ 1 ] ©fl£IMb& 

7 5XXZtS^T 3 -*/<7 a?n £°Jl>-6- { (1 R) - 1 - [4- (1 , 
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1 -i/y )\y^UJL^)\y) 7 I —JU] - 2- [ ( 2 R) - 5-^^rV fcfP 'J V 

y- 2 -^;u] X^JU} bfij - 2 ( 1 H) ( 1 4. 4 g) ®I^ 

y -;u ( 7 2 g ) Sg&ic* ( 2 9 g ) ^lTL/c0 7 5 °Cfr L 

, L/CO $biz 

o°ciz;^SPL, m&mwT?SSS^^u/co 
•M^tzm^s mbtitcmfott^Zs (5o°c, 6mm) tzz 
tx\ 8. 7 g (0J|X$6O%) ©tte^H£?#fc0 

(a) ^Xg^M (Cu-Ka, : M;£) tCfclMT, 0#T£ 

20= 8. 5, 10. 8, 11. 2, 11. 6, 13. 4, 16. 8, 1 

7. 0, 17. 9, 18. 5, 18. 8, 19. 1, 19. 4, 22. 6, 

2 3. 1, 2 3. 2M24. 5° lZ\Z-<7 ZtitZo 

(b) hJb (ATR;i, 0 'J > K) 

lNT, f#'l«J|X^9 16, 1146, 1167, 1295, 1375, 1 

6 14, 16 2 5, 16 51, 16 6 4, 2 8 3 7, 2 8 6 6, 2 9 0 9, 

2 9 5 5, 2 9 8 6, 3 0 0 3, 3 0 8 8^3 1 46 cm-'CftSo 

( c ) 1 9 9 °C~ 2 0 1 °C-efeS0 

(d) [a] D23 = + 3 6 (c 0. 1, MeOH) 

[0130] *m%it'&y!)<DGK%&ibwm<Dwmtes 
ft ^left o Tft 9 c: t tf-e $ so 

[0131] [ 1 ] MOHCWO 2 0 1 1/0 6 8 21 1 h td 

mounts® A (mmm4 -302), itsm B (mmm*- -24 8) 
it-Sty)C (^»J4-3 4 0) ©GKSIW^, J^T^^iMiJ^IEicL 

[0132] &fc\ WO 2 0 1 1/0 6 8 2 1 1 > 7 b v K tCM^OMbl^] A, <fb 

B&tMb^^C®^jj|£:, 

[0133] 
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Dfbi8] 

O Itpil A B itgfy} C 

[0134] (I^IMiJI. ) -GKMIk^i-

Van Schaftingen b(Djj 

^ (Eur. J. Biochem. 179:179-184, 1989) 

£-»^LT^teL/c0 LGKtZ 

£3tl£?'JUP-X6 'J >m%G6 P D H (?)U=I-X6 'J >I£J«Sll#Sl 

) IZJ: t h i o-NAD+ K^T1' 

-yy^^b^^K) <£ t h i o-NAD 

HlCi^<W©tlb^ LT)UJAE! Lfco 

[0135] *7vlz-CT:i$.mtZ>Mm)&£ KM1MG Kfcfc, y^KG S T (G 

lutathione S—transferase) L/cSSn" 0 > 

UT ti:N Glutathione Sepharo 

se 4 B (77<>1'A/W^^i>7tt) L/c0 

[0136] 6^/\-7x'J77v-r^P7°b-K (p-~>?>±) 

l^TtT^/co 7°b-K®#^x;UtC=^i^b^©yp<51>'UX>'U/lN^ri> K (D 

MSO) 3>hP-J^LTDMSO^ DMSOIItl 

%tZt£Z>&otzm\\Ltc0 $blZs ttl^'timrnlKtLrs 2 5 m M He 

pes-KOH ( p H = 7 . 1 ) N 25mM KC I N 2mM MgC l2, 

2 m M t h i o-NAD+, 4mM ?\/UP-XN ImM DTT (*/? 

h —)[/) \ 0. 0 1 u n i t s/iiL G 6 P D H N 2|iig/mL 

e KM1MG K4aLfc. ilJ|2mM^ft|,J;9(:ATP^ 

mnLTKi&mttiLs ^iz&w.Ltz0 1 v^P7° 
b- hfflP»Jtft£ffl^T4 0 5 n 
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[0137] tbtz G LTN 

f®5 (nM) ^EC50!ttL 

T^IEL/co 

[0138] 

[0139] [H1] 

-fb-M ^ EC50 [nM] 
ikfr$} [ l ] 2 9 5 
-ft, cj-#J A 5 2 0 
-fb^#)B 13 2 6 
-fb^c 5 9 7 

[0140] W&mZ. ) -C 5 7 B L 6/J 

£56§I~tG r i m s b y (S 

cience 301: 370-373,2003) —$£ 

[0141] U®MlZ&mm&-Z-&tzC 5 7 B L 6/J 7^7, (N = 6) 

tzo (0. Bro^^^U-tz^UP-X) tCO. 0 6-2 0 

mg/mL©16T?SSSX}§fl¥ L/c0 V -7 X tC££& ($®Mb£-$l 0. 3 

-100 mg/kgfi^) t L<tt3>hP-Jl/ (IS^M 5mL 

/kg Ltco 0. 5 N 

1, 2N 4, 60|^^tCJllfSlj!^^^^bf7lJ--e«^6OML^MXL 

tzo SIX Mf ̂ UP-X;fJt£>fJJ£L/c0 Ml^b^ 

(AUC) £gai 

U P> KP-;U?¥©AUCtC^-rSffiT^ (%) £WttL/c0 AUCiT 

AUCiW20% 

( E D 20-fii ; mg/kg) ^Wtti Ltz0 

[0142] 

[0143] 
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tis 2 - tf 'j KL < 

(§£2 — tf u K><fb£^gL< 

ytHDW.&m&fc J-MT r-fb 
$)#J ^tS) , 

1*^111 iztmo, ±§Ei£ [1 ] T^tl, TIE (a) 

-r-?)3-y^P70Pt0;U-6- { ( 1 R) - 1 - [4 - ( 1 , \-V 

7MPlfJb) 7i-Jb] - 2- [ (2 R) -5-^^rVtfP "J $/ 

> - 2 - -f JU] X^JU} L°'jy>-2 (1 H) 

(a) (Cu-Ka) tCfclMT, 0^2 0= 8 

. 5, 1 3. 4 , 19. 1M2 4. 5° IZ £°-0 Z0 

1*^111 tClEi6®, ±§Ei£ [1 ] TIE (a) ~ (c) (D 

3-*>? P7°P tfJU- 6 - { ( 1 R) - 1 - [4 - ( 1 

, 1 ->>'7i^PlfJl') 7i-Jb] - 2- [ (2 R) - 5- ̂ ^rV 

tfp 'J *jy-2-^;u] X^JU} t°'j^>-2 (1 H) 

(a) ^Xg^M (Cu-Ka) tCfclMT, 0^2 0= 8 

. 5, 13. 4, 19. 1 2 4. 5° ; 

(b) hJUtCfc^T, 916, 1 

146, 116 7, 1295, 1651, 1664, 2909, 29 

5 5, 3 0 0 3 ]&.Xf 3146 c m_1 ; 
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( c ) 1 9 9 °C~ 2 0 1 °C-efeS0 

;£II4] ±§Ei£ [1] 3 -*/$ P7°P tfJU-6 - { (1 R) -1 
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7 i—JU] - 2- [ ( 2 R) -5-^^VtfPlJ^>-2-^;U] X 

^JU} bf'jy>-2 (1 H) -tfycD^H© 

(a) ^Xg^M (Cu-Ka) tCfclMT, 0^2 0= 8 

. 5, 13. 4, 19. 1M2 4. 5° IZtf-OZ^TZ ; 

(b) KJUtCfc^T, 916, 1 

146, 1167, 1295, 1651, 1664, 2909, 29 

5 5, 3 0 0 3 J&.ZF 3146 c m_1 ; 

( c ) 1 9 9 °C~ 2 0 1 °C-efeS0 
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