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6 3mg% JMb$5| (I) 2 9 7 h-IH>4 5 m L 

0 4-^^JU-l, 3 - 5 

h 2 . 9 7 g „ -f Vl§It 1 3 3 yu, — t — y JVfrX 

703 3 3ML»it, liiilTs 1 2 0TC*ei 4MniUfc0 

^ K 3jl LT^^i^rlxy P&$\ 5>S(C7K;&JPA.S Mix 

^JU-ettai L/Co Hit. ;lE)jilsL/cti(ct)i(c 

2- [4- (2, 2-^^U7°P*^» -3--

hP7 x-JU] -4-^^JU-l, 3 - 5- U-h 

5 . 1 3 g ^rt#/c0 

1 H — N M R (4 0 0 M z , CDC I 3) 5:1. 08 (9H, s), 1. 3 

9 (3 H, t, J = 6. 8Hz), 2. 77 (3H, s), 3. 79 (2H 

, s), 4. 36 (2 H, q, J = 6. 8 H z) , 7. 12 (1H, d, J 

= 8. 8 H z) , 8. 10 ( 1 H, dd, J = 2. 0, 8. 8 H z) , 8. 

45 ( 1 H, d, J = 2. 0Hz) 

(3) x^JU 2- [4- (2, 2-i/7fj^P/^» -3--KP7 

x-JU] -41 , 3 - f7V-^- 5h 5. 1 

3 g g^rX-^y— JU5 OmL VO A/EZM (1 0 % w t ) 

5 0 0mg^Di TKHUHSIT. 5 0 °Ct 2 0 mmtm L/co J5J& 
3® u zfozummifeTzzt-es x^u 2 - [3-z^y-

4- (2, 2-^7fJ^P/t^^) 7X-JU] -4-^JU-l, 3-51 

ZV'-JU- 5 -2JJI/<K=£S> [y— K 4 . 6 6 g £?#fco 

(4) x^JU 2- [3-7^7-4- (2, 2-i/7fJ^P/^» 7 

x-JU] -4-^^JU-1 , 3 - f7V-^- 5h 2. 5 

8 g ^rltlt3 0 m L K U 0 A 9 6 2 m g % ztJU h 

h 'Jif^2. 19g£JP7U litilTs 7 0 °Ct 2 L/c 

o ^t-e^iP^1±/cm(CJ5J^;Fb^(C7K2 OmL^JPx., <fc y 

U x-^JU 2- [4- (2, 2-^7fJ^P/t^^) -3- (1H-1 

, 2, 3, 4 —^ h^V-JU— 1 -'NU) 7x-JU] -4-^^JU-l, 3 
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5 h 2. 7 8 g £f#fc0 

1 H — N M R (4 0 0 M z , CDC I 3) 5:1. 00 (9H, s), 1. 3 

9 (3 H, t, J = 6. 8Hz), 2. 78 (3H, s), 3. 82 (2H 

, s), 4. 36 (2 H, q, J = 6. 8 H z) , 7. 18 (1H, d, J 

= 8. 8 H z) , 8. 08 ( 1 H, dd, J = 2. 4, 8. 8 H z) , 8. 

42 ( 1 H, d, J =2. 4 H z) , 9. 19 (1H, s) 

[0051] 

2- f4 — (2. 2-y*3-)\,zfu&**/) — 3 — ( 1 H — 1 . 2. 3. 4 

1 --nu) 7X-JU1 -4-^JU-1. 3 

- 5 

2- [4- (2, -3- ( 1 H — 1 , 

2, 3, 4-J- 1 -'NU) 7x-JU] -4-^^JU-l, 3-

f 7 7"-^!/- 5—— S2. 5 8g^r-T"S^t:KP7^>/^^ 

j-)l= 1 /1 ©5I^§&3 0. OUc^fSU 2M7KIt^ h U 7ATK;£ 

>S6. 5 0 m L JP A.TS 2 0 - 3 0 °Ct 3 mmMW L/c0 2 0-3 0°Ct 

5 Oml_£^< ^JPTU ££>£ 

7X1 7. OmL^^o< VtbUA-tco 20-30°Ct1 

L/ctt, I^^JJIIXL/Co J-)\,/-& = 1 / 1 

^ 7 . 0 m L £ <fc 7j< 7 . 0 m L L fc0 £ 5 0 °CT?$J±S£*£ L 

, 2 - [4 - (2, 2 -^^UyP*^) -3- ( 1 H - 1 , 2, 3, 

4 —^ S^y-JU- 1 -'NU) 7x-JU] -4-^JU-1 , 3-f7V-

JU-5-^;U#>It©iS0H02. 2 5 g fc0 R D£|§| 1 

(C^-To [H#f£ 2 6 = 7. 2 ° „ 11. 3°, 15. 9°, 17. 9°, 2 

0. 8°, 22. 3°, 23. 1°, 23. 8°, 24. 3°, 2 8 

. 6° (ce-^IE^tl/co t/c. (TG/DT 

A) 2 3 2TCefe^fc0 

1 H — N M R (4 0 0 M z , DMSO-d6) 5:0. 83 (9H, s), 2 

. 66 (3 H, s), 3. 83 (2H, s), 7. 47 (1H, d, J=8 
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. 8 H z) , 8. 18 ( 1 H, dd, J = 2. 4, 8. 8Hz), 8. 27 

( 1 H, d, J =2. 0 H z) , 9. 78 (1H, s), 13. 40 (1H 

, s) 

[0052] [##0U 2 ] 

2- f4 — (2. 2-y^^jU7°a*dr->) — 3 — ( 1 H — 1 . 2. 3. 4 

1 ~4)l) 7x_jUl -4-^JU-1. 3 

-

2- [4- (2, 2-3- ( 1 H — 1 , 

2, 3, 4-J- h^V-JU- 1 -'NU) 7x~jU] -4-^^JU-l, 3-

^-ysJ — Jl/— 5—h307 m g ^rx- h ̂  t: KP 7 ̂  .X 

y -JU = 1 / 1 8 . 0 m L U 2 M7KI^b^ h U 7 ATK;£ 

jftl. OmL£jQ7lT. iS-e3if|^Lfc0 2 MJ^It 1 . 

OmL£jQ7lT}i#L/cm(C, TK 6 . OmL^jQpu «fc y U 2 

- [4 - (2, 2-^7fJ^P/t^^) — 3 — ( 1 H — 1 , 2, 3, 4 -

T1 S^y-JU-1 -'NU) 7x"jU] — 4 — 1 , 3-f7V*-^-

5 -tiJltfyIt 2 4 4 m g £f#/c0 

1 H — N M R (DMSO — d6) 5:0. 83 (9H, s), 2. 66 (3H 

, s), 3. 83 (2 H, s), 7. 47 (1H, d, J=8. 8Hz), 

8. 18 ( 1 H, dd, J = 2. 4, 8. 8Hz), 8. 27 (1H, d, 

J = 2. OHz), 9. 78 ( 1 H, s), 13. 40 (1H, s) 

[0053] [##0U 3 ] 

dr ̂  ^ > *• dr -> y •—tf m ft-s# ©)an £ 
(1) 

2- [4- (2, 2-i/7fJ^P/t^^) -3- (1 H-1, 2, 3, 

4 —^ h^y->/U- 1 -4)1) 7x"JU] -4-^JU-1 , 3-f7V-

)\y-5-^jU#>It^DMS 0 (C2 0 mM©)j§]t(C&£<*:9 

L /cm, mo s (CUM L T m ̂ fc0 

(2) 
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2- [4- (2, -3 - (1 H-1, 2, 3, 

4-jh7V*-^-1-^b) 7X-JU] — 4 — 1 , 3-^7x/-

JU — 5 — > 51 > 7l" — "tf 

/i (Method Enzymatic Analysis, 1, 5 2 1 — 

5 2 2, 19 7 4) ̂-M^LT^SteL/co zM(D 
5-V-> J-Pis Wf—iffS&CDMMlZ&Vfttititco h 

i;g>2 O mM7KI^b^- h U 7A)§;fcT 1 0 m M(CflM Ltc^yj-y 

(W^t±m) 0 OmM'J >MSi^£ffl^T3 OyiiM(CilMU 

9 6^7°U-h(C 7 5 yu, L/^T-3)JPA./co siit>j§Jt© 1 0 0{&lC&£ <fc *5 

(CDMS OtCT^lKL/clS^b^ii^ 1 . 5 yu, L/^TLs 

^P7°u-h 'J-y-S P ECT R A max Plus384 

(^ UdrZL^-x/<-rxttM) (CT2 9 0 n m L/c0 

izM^y-y^yt^v K-tf (/<* — ca 
I b i o c h e m£t!^) ^1 0 0 m M 'J ^NT 3 0. 6mU/ 

mUCflMU 7 3. 5 ixL/'Ht'DmXtco $^>>^31^^290 

n m (C £ £ P^Jt^b £ 5 L fc0 ^ (C D M 

SO» L/c<h 1 0 0%t LT§Sl^b^OT»£!+tl 

^ ̂  —tf iz n t % 5 o % PIMJS * mm u fco 
2- [4- (2, 2-^^U7°p*^>) -3- (1 H- 1 , 2, 3, 

4-jh7V*-^-1-^b) 7x"JU] -4-^JU-1 , 3-^yV-

)l-5-t>)lt<ym£s 1. 0 nM^ I C 5 0< 5 . 0 n MCD^V^^ ̂  

[0054] [##0!|4] 

(iE%5y h) 

2- [4- (2, 2-i/7f;^P/^i/) -3 - (1 H-1, 2, 3, 

4-jh7V*-^-1-^b) 7x-JU] -4-^JU-1 , 3-^7x/-

JU-58~91I^©S p ra 
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gue-Dawle h — • 'J i/Z 

o. 5 ^jiiDin-xmzWim i; tcm• vyT %s i vrgn 
u&s-btco 
m&mzm&mfc*K (L^7°7=I-UA-F:^ 
T, 7 >Jti—t?%lzm&ftl£nt&H^ZWfcLs 

tbfco 

mm&T& (%) = x 

1 o 

2- [4- (2, 2-i/7fJ^P^i/) -3 - (1 H-1, 2, 3, 

4-jh7V*-^-1-^b) 7X-JU] -4-^JU-1 , 3-^yV-

)\/— 5 — t))\/tfyWH/&s 1 Omg/k g, 1 mg/k g, l^'ftKD^mi/Z^S 

0%£l±£^L/co 

2- [4- (2, 2-^^U7°Ptf^» -3- (1 H 

-1, 2, 3, 4-jh7V"-^-1-^b) 7x-JU] -4-^^JU-l 

, 3 - f7V-^- 5 t 

[0055] [##0U 5 ] 

i^SiiT#S0t#g.# K) 

2- [4- (2, 2-i/7f;^P^i/) -3 - (1 H-1, 2, 3, 

4-jh7V*-^-1-^b) 7x-JU] -4-^JU-1 , 3-^7x/-

JU — 5 — ##$!J4 <hlH p rague — Daw I e 

vmm^v MC&^L/CO M 
^Mufco K (L^7°7P-U A • F : 

MmuM) 7 usiiT 
y f^fco 

1 o 

2- [4- (2, 2-i/7f;^P/^i/) -3 - (1 H-1, 2, 3, 
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4-jh7V*-^-1-^b) 7X-JU] — 4 — 1 , 3-^7x/-

JU-5&-5&2 40#FaUC£lNT, 1Omg/kg0Sfe 

5 0 %£Lt£^ U 3mg/kg ©fflmTJ*l£€T^4 0 %£l± 

L/co 

2- [4- (2, 2-^^U7°Ptf^» -3- (1 H 

-1, 2, 3, 4-jh7V"-^-1-^b) 7x-JU] -4-^^JU-l 

£ £ <h tf^-Ztltco 

[0056] [##$1 6 ] 

2- [4- (2, 2-i/7fJ^P^i/) -3 - (1 H-1, 2, 3, 

4-jh7V*-^-1-^b) 7x-JU] — 4 — .X 1 , 3-^7x/-

JU- 5 -1> s tf— 

L/co (CO. 5%p<51>'U-fe>'UP-X5S(CML/c 

U/Co 8 0#F^ca<!l&flM <fc y UsSa. L/cti 

. Mt^^HL/co m^®It{g(iLC-MS/MS)i^ffllNT)iy^L. Sit 

€T^^T^(ci;y^to/co 

SIt€T^ (%) 

= (^S!]i(Z)®It{S-iS^b^^S!]i©®It{S) xlOO/^Ifii 

©SIMt 

2- [4- (2, 2-i/7f;^P/^i/) -3 - (1 H-1, 2, 3, 

4-jh7V*-^-1-^b) 7x-JU] -4-^JU-1 , 3-^7x/-

JU-51 Omg/k g©ffit(Cfc^\T, 80#H^Ci> 

INT. mT$8 0%JSi±^Lfco 

d © i£H AN e> 0£ © lb^ t) 5UC £^x^ J*I£€ H £ ̂  

f£ £ 

[0057] [##$1 7 ] 

$B *&& j: t/Mi -tf m m >5# (omm 
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coi,\T, ^mfeflyicpgy* 
y-±m<D*y-y?y***> visyyy—* 

^vy—izMfrt: KP^^ — Y^y^y— -tz 

^i9i^bsjz>tcsbizs mm* rxossj. 

rxoRjgttJ tit^o mwtxofefej , rMJtxosttJ . mux 

o PMSttJ . rumx o R PMSttJ #(c o IN•r t % r x o j & j: # 

rxoRMj riiHU ic&, sm HH. fliflSM® 

, EIK iflW^'a ^ tl£0 fefes ^§SSI(C <13 Z> |W]—+)- y 7°Jl>lZ <13 lj Z> X 0 R 

txo tt m^(D§m £&Zt>(D£%z.t>tir^Zo 
[0058] 2- [4- (2, 2-^7fJ^P/t^^) -3- (1H-1, 2, 3, 

4-jh7V*-^-1-^b) 7x-JU] -4-^JU-1 , 3-^7x/-

JU- 5 -^;U#>It(C^lNX, »XO;m MX 0 RSttfc <fctfJfiU8tX 

L/co 7 ~ 9 jlffpCD Sp rague — Daw I ey "V 

h —JUT. • (CO. 5 %i- -^JU-tzJU P—T)S(CM 

)i L/ciS^b^i^^P L/co 2 4 0tP^ t/c 

i£&5s/i>#SI U Mt % WM L /c o 

[0059] MXOStts MMXORStefc.fctfJfiUBtXOS'tttt. pterin^ 

n^n©§y©^-9->^ K U yy * —t*ic <t y 

5i soxanthopte r i n tNX)I!J^ L/c0 II 

: 2 5 m g /m Ls HH : 25mg/mL, JUggjIj : 5 

mg/mL, §§ : 5mg/mL, lf[l|| : 3 0 m g/m L (h^Sct 9 (Cs 1m 

ME DT A£J;t/70Px7--tfPlS£y£#^cp H 7. 4 ©'J >l£;b >J OA 

X U 4 °C% 1 2 0 0 0 r p m T 1 5 L/c0 X OS 

K©±;f £/c&Mjt£5 OyiiM pterin 

7°C-eJ5J^^1±/co XO R^tt©)IJ^0t^ MM* 

h ©_b/W^r 5 0 MM pterin fecttfS 0 /AM Methyl 

ene B I u e L 3 7 °C"CJxJ&£i±/c0 P>hP—JU 
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s C a I b i o c h e <h 5 0 yu,M pterin A,/c/§}&£: ID 

^©^&"CJxJ/S£"1±/co j£j5£^tl/c isoxanthopteri n (D^.% 

P> SP-JU©S¥fliS1££<fctf*>/WI®TfiIEUX0 3; 

tc&X ORftfet LTH!±! L/co 

X 0 0 R PlS;£tt&T5$£ <£ y f«)fco 

xoitstt (%) = mmm%(vxo:,mi£tztexo 
(DX 0 SfcttXO R Stt) X 1 0 0 /ft wm% ©xo £ 

fcttXOR^tt 

2 7 0#^&©MM£ <fcjfii&x o 
[0060] [^1] 

««&tfitHg4»XOlB»gtt 
(»^an27»nii«a») 

% of inhibition (vs. vehicle) 

mm. 
(mg/kg) 1 10 

IFFK 80%£l± 80%£L± 

wm 60%£Lt 70%£Lt 

AS 25%£l± 40%£l± 

[0061] 2- [4- (2, 2-^^U7°P#**» -3- (1H-1, 2, 3, 

4-jh7 x/—JU— 1 — 'f JU) 7x"JU] -4-^JU-1 , 3-^7x/-

JU-51 Omg/kg©ffit(Cj)^T, f^t2 7 0#^© 

Bmvxoft^mmmtbmisT8o%&±mmiss ^270^1© 
Bli©XOStt^^MS!]itJ;b$xLT7 0%&±PMU £-^2 7 0#^© 

M© X 0 <h J:b$$ L T 4 0 %&±PIS L fc0 

[0062] 2- [4- (2, 2-^^U7°P*^>) -3- (1H-1, 2, 3, 
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4-jh7 1 —4)V) 7x"JU] -4-^^JU-l, 3-^yV-

)l-51 mg/kg©iiCfil\t, 2 7 0#^©JFF 

ll©XOStt^ftMS!]itJ;b$xLT8 0%^±PlSL. £-^2 70^©H 

ll©XOStt^ftMS!]itJ;b$xLT6 0%^±PISL. £-^2 7 0#^©Jfil 

at© x o t tm L T 2 5 %&±PM u /cQ 

£fc, £-5 2 4 ^nt0i»x 0 R PMSte£&©^c^-r0 

[0063] imz\ 

(S^tt24BFlHI««fe) 
% of inhibition (vs. vehicle) 

mm 
(mg/kg) 1 10 

JITIB 80 %&± 80%&± 

Ifilt 30%&± 50%&± 

[0064] 2- [4- (2, 2-^^U7°P#**» -3-(1H-1, 2, 3, 

4-jh7 x/—JU— 1 — 'f JU) 7x"JU] -4-^JU-1 , 3-^7x/-

JU-51 Omg/kgroiiCfe^T, 2 4 0#^©JFF 

HCDX 0 <h J;b$x LT 8 0 %&±PM U 2 4 0#^© 

mw© x o R t tm L T 5 0 %&±PM L tc0 

t/c, 1 mg/kg©ffli[Cfc^T, 2 4 0#^©JFFI1© X 0 R 

£ftMiM^J:b$$ LT 8 0 %&±PM U 2 4 if^lfX 0 R^ft 

£ftMiM^J:b$$LT3 omilLfcc 

^i±©isn^ ̂ ^BE(Diz &\,yxm0#m izt>tczftm$i 
ft X 0 x 0 R *kMtZ>Z.t ftfco 

[0065] i:#SfSffl2- [4- (2, 2-->V?^^P#+->) -3- (1H-1, 



WO 2016/017696 24 PCT/JP2015/071512 

2, 3, 4-jh7 1 —4)V) 7x-JU] -4-^^JU-l, 3-

^(is nufn^iafflJiftZo 
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HacOlfiH 
#111] 2- [4- (2, 2-^^U7°P*^>) -3- ( 1 H — 1 , 2 

, 3, 4-jh7 sJ—)\/— 1 —4)V) 7x"JU] -4-^^JU-l, 

3 -?7V-)\,- 5 

#IH2] sf #ll 1 (C5E(t£©$p00o 

#113] 0^20 = 7. 20 , 11. 

3°, 15. 9°, 17. 90 „ 20. 8°, 22. 3°, 23. 1 

°, 23. 8°, 24. 3°, £<£#2 8. 6° £ 

^~t~Z>s si#Jl2 

#3i4] @ic^t/^->^t^ fi#ii 

2 (C5Eii£©ip00o 

#ii5] 3 2oc-e&&. 11 

#II2(C|E®©iS0H0o 

#116] If#I11 ~ 5 (D^ttlfr 1 II(C|E®©iS0H0s £ <fc fF!g 

liMio 

#117] II#I11 ~ 5 ©IN-f ftfr 1 LT#^t" 

&s ^v-y^yt^vy—izM^Mo 

#118] Il#ll 1 ~ 5 (D^ttlfr 1 mizmm(D$n£h$:^®]I$fit LT#^t" 
&s SJSL SKIPCS ifEifiiEEfiL SBS 

us, /t>jfiiW££u H^IL 
<fc Xf S Bft JstfegiJi fr b ft & I# <fc y jl tl £ — -3) £Lt ©£ j§(D>£0M 


