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Is 'J lJ A/It (Po Lyphosphor i c acid) ; 2 0 0 m I CDjfb'n^^: 1 0#^ 1 0 

0°C-eJi^L/co f©I^M5 0 0 m I OSStifibt 1 I© 

7K©^^Ati, ^Cf©*4 00ml 
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UTJlsZ&lNXMXtctZZ, :t(DiMmt2'D(Dm^m,Ltc0 t(D 

S ikc3%}2 (compound 2) 7^1 7 g (J|X^5 7%) 

f$Xx*tc o 

n 

[0043] X^V7°2 : 

CHO 
OH AG20 

OoN H2S04/rt 

C7H5NO4 
Mol. Wt.: 167.12 

AcO^^OAc 

02N" 

C13H13NO3 
Mol. Wt: 311.24 

2 3 

17g 76% 24g 

[0044] {til%} 2 (compound 2) ; 1 7 g, 0. 1 Omo I, MTKMI (acetic an 

hydride) ; 2 0 0m lN H2S04;/>^1 1 itfca 

*i?d§$£2 I ®7K7K^^AtiT0. 5 0ir^;FbtfN 2JDzK#fl?£fTo7co 

, ?#£*i 4 Jlsf-izfrtt, 

CD^CDif%btltc0 

tctz.z>s 24 g (J]x^7 6%) (compound 3) CDfi 

ZZtlfX^tc o 

[0045] Ts^rVZfS : 
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AcCL ^OAc 

OoN 

OAc H2/Pd-C 

AcO^ .OAc 

A, ,OAC 

MeOH/rt 

C1 3H ̂ gNOg 
Mol. Wt: 311.24 

3 

24g 

H2N' 

O-j JH-J 5NO0 
Mol, Wt: 281,26 

4 
21g 

[0046] 

[0047] 

3 (compound 3) ; 2 4 g, 7 7mmo I h, ^ $ J —)\y ; 5 0 0 

m I CI ; 2. 4 g©M£-$)£-0& 

1. 5 L/c0 7 -f )\/$>— T'3 i/l L/c 

Z 5^fe/i^CD'fb-n!t:^)4 (compound 4) N 2 1 g 

7° 4 $.£/ 5 : 

AcO^^OAc 

J^OAc 
ff NaOH 

Boc^../K_^ " Boc^ 
H,N 

C13H-15NO6 
Mol. Wt.: 281.26 

4 

2lg 

DCM/rt 

CHO 

MeOH/HoO/100°C 

OH 

C-|gH23NOg 
Mol. Wt.: 381.38 

5 

58% 

N 
H 

C-12H15NO4 
Mol. Wt.: 237.25 

6 

10g 

[0048] WkW (DCM) ; 2 0 0m I lZ{t^ 4 (compound 4) ; 2 

1 g, 7 5mmo I , —j^I — t e r t — (di (tert-butyL) dicarb 

onate) ; 1 8 g, 8 2mmo I Ml^ L/c0 tc&fa 

ttcfe, 10 0m \ -efeffi-Z-tttco tofe, 
7kmki- 1 5 g N 374mmo I ^ 7X ; 50ml 5 0#^ 

mitts-£tc0 7-Nu^--e3i§u 
'j^tSi±tct Z^^^ita^difX^tltco :> 'J ±) SsjiJUtt 

f o/c77'yyi^P7 h^77'f-^2 [g]fj 9 Z t T\ 1 0 g (i|X^ 5 8 

%) CD-fbo"^ 6 (compound 6) 7^#£>tl/cQ 
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[0049] 

Boc 
EtOH/reflux 

Ci2H15N04 
Mol. Wt.: 237.25 

6 
10g 

82% 

BocHN—C N)—OH HO-/ \-NHBoc 

C26H34N4O6 
Mol. Wt.: 498.57 

7 
8.5g 

[0050] )[/ ; 4 0 0m I (D^PiZita^Q (compound 6) ; 1 0 g, 4 

2 m m o I 2 0ml Cl 

1. 3 g, 2 1 mmo I ^0. 5 L&7^£?i£}iSAP 

i/c0 tlT, L 1 5^fr^;Fblf/c 

o torn, 2 0 0m iroi^y-Ml^U 7-NU^-£T!N:K 
ttctZL^)^ 8. 5 g (J|X^8 2%) CD-fbca^ 7 (compound 7) 7^"nJ5£ 

o 

[0051] X^V7°7 : 

N N 

BocHN—(f 7 OH HO—<f 7—NHBoc 

^*26^34^4^6 
Mol. Wt.: 498.57 

7 

8.2g 

MCI3/TEA 

DMF 

62%(Mn-salen) 
54%(Cr-salen) 

Complex A 

5.7g(Mn-salen) 
5.0g(Cr-salen) 

[0052] (BSflHb^iM * ̂ -Jk MJt9 9. 5%u±) ; 5 0 

m I ^iZit'a^i 7 (compound 7) ;8. 2 g N 1 6mmo I, K'J X-^jUT7 

$ > (tr iethy Lami ne) ; 2 2m I , 1 60mmo I AtU 1 0 m I 0 $ 

F FeCI3(-4H20) ;2. 7g, 

1 6mmo k M n tl/ MnCI3-4H20;2. 7 g N 16 

m m o k C rtL/ >CDi!"n C rC I 3 • 4H20 ; 2. 7 g N 16mm 

o I ^iPx/c^^M^HSimTTiFb^L/co 1 

0 A £ it 9 H U T +:£ Id 7X £ ^ ti V ? * £ A £ fc0 
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400m yxmR L, 2 0 

&&L, N a2S04-e|g'J:#^^ 

•1*b >MtiMbl§r4Wt# £ tltZo 

[0053] ^nH^t* 

i^3S^b^PV K^^7-r--e)IJj^L/c(>:C5M^9 5 %J^±©^? 

t! 2 b > tg<*£?#fc0 2 M<*tt~F§BCCHb3Mt 

j|^©IlJ-e3b50 

C3aH3oFe2N4Ds 
EExsct Mass: 862 09 

Moi.VW.: 662.29 
mfe' 662.03 <100.0%), 863.09 (41.6%), 660.03 (12.9%), 664.10 (9.0%). 861.10 *4.7%). 6*55.10 <1.5%), 

664.08 {1.3%), 882.10 (1.1%) 
C. 58.03; H, 4.57: Fe. 16.86; H, 8.46; O, 12.08 

[0055] C; 5 7. 7 3%, H 

; 4. 4 2%, Fe ; 1 7. 2%, N ; 8. 49%, 0 ; 1 2. 16 %£t£ 

i<j, 4-%vmizA-oT^z> 

[0056] ;^tC, bfiHZt ZtclsbT G-M a s 

o T G — Mass 1 ~!3 3 tC^fo El 1 T G A 

&%£, mnoHmtes 1 0 01Ci-e(i^:MLT1 0 0%, 2 0 0°CC 

^§^99. 9%, 3 0 0°CC^§^9 7. 4 %lZt£2> Z ttfftfrZ. £tc 

, HI2^t/|i|3 

usitwso 3ooic-e©Mi0)i'>tt21 6%-es>i)o cti 

ti, F eHtb>^21®tCtt L-OK^ 1 (112. 7%) 

[0054] 

&fc\ &JS£^£©^©^tis 
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[0057] 
TGti: mtmwm TG-4 O 

GC/MS QP201 0 (1) 

: mmZTGmmiZizv 5 ftiU-t 

mm&ft 5 0 0°C (#^3S^50C/mi n) 
^M1 : 3 . 7 0 3 m g 

M S J® Jt : 1 . 8 0 k V 

KMI5(I5H : 1x1/2=1 0~3 00 

i^'J'i'A^Om I /m i n) 

ustisf: $>?ZT>m±huoA27k^ i-7'>>, -mitmm 
[0058] 

M nHtU>mtCOlNT, 3 7 °C (3 1 OK) 

>ti©MPMS 7 

-^CDln^^, IH4(C^t"o 

[0059] (^«!]3) 

C r+t^ymWlZ-D^X, 3 7 °C (3 1 OK) 
>*±©MPMS 7 

^•CDla^^Hl 5 tC^t~o 

[0060] (SMI 4) 

Co-9-Uy^tCO^T, 3 7 °C (3 1 OK) 

>tiOMPMS7 

[0061] (glMJ5) 

F eV \/yMi*lZ1^T, 3 7 °C (3 1 OK) £fcttafi&ii-$rtbfflS££ 
mUZ^to ttz, H|8«, Mn+flsymW, Crtl/>iMt/FetM/ 



3 0 £231 £ ZA<^6? P £ Z.^ 

&z £Zfm OS 2 V21^T4^-1 L 

LH ^mmmmcozi [9900] 
o 

<2 # ̂ Cf Z? 2 <2 # ? 3 2 <2 A- £ ik# X1 * ̂  £ ri¥Ht -1 Htlf <«I? £ 4-

^WSGO^SJ- V^?ri¥^--/C^R 

^TriEfai^ v^<2)2 2\1l:]Wig: (1 ^I)?l|| 

ffl#ic?-ia^Hi$d#vNa0^<^49 d vn^#^ii<2>^<'i-fr9 d 
u V-1 £- T-£-^-1 0 L HI [17900] 

°4- ̂  £ PFI^ <2:<2 21 ni> 3 M® M i VV«¥ 21 Mff l= * ̂  £ ̂ 5 

^ ̂ ^^MX^SPrio L HI o4^i10 I WM%M 

w ^mm%xmm<b^-cDmwtY^cmu&Mm8 P [£900] 

a»1C^^^Ii§^^0W9 1 H V£16H \«¥^ °-/im 

pmtti&mmzw&gMzzj-WtB&a) 
W=!&g£l£219:m2¥W(Z>tyg$< 1 -frM¥ vX^criUQrU^a)^gf < 

14oQ 0 v^£f < 1-fr u |/\| 

T2i?^0^¥i vn#a0f#¥lca)H <xir£< 1=0% 0 s^fflf 9 1 H 

(9 [«¥) [2900] 
°w?WMyr+Y^ • (\^(\± • 
4>$¥I-«10#I<14^ V?1^0TK1(1 L 

) ©ooooo£^M V(3##n^n • fi.Wi.^ 
• v>$¥>?w*iiriid 

<2>S<¥(±L) ^00000 L(« sf1»148d vi<^#^n 0<2\ty 

## :? 2 2 # > %mmx TK1 (1 e) 800 00 0£>Ml1^n^ 

<14^d v:fW§f<1-fru|/\| vri#>#>CT$ 411^^^<14J 

o © d V9^8H 

6/.0IS0/ZI0Z<IfAL3d 09 08CIII/ZI0Z OAV 
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152 3 2 3 6 2 3 0 t 
I52 3 2^0|C#I|2 3 6, mz&fcZEBWT&Z tlZj: V* Jim ft 
IZ ^WVlhtZtifX^&o 

[0066] zvmmmmtes m&<Dttt>viznM&*m^xm£.mti*vimztzz. 
£1fX%Z>o titzs XYZ1imz-tt<Dmj3%£.^$Qt$:®%l-CZ2>&?lZL 

X, yL — 7ll'±(DmW(DBbi]tT&lug tCfit^l fg£3M£ttf 

XZZo Z<Dffift<Dffimzmto<DMffi£W< ZtlZ£ yN Z<DMffilzM&]% 

Mtp31£ZZttfX$Zo 

[0067] mti\ M^I3O</^A<D^vxizm&<D&mmfo ( 
5 m g/m I ( 1 5 m m o I ) ) £|f>E LTlMSt U ^CORSl^fu 

HE—~$(DW&fc(DW\ tC3fc'i> cfc 9 tC Vt? 7s ^:i£$x©_htCS < 0 &<I3N L/cfitt 

5ti^ 
p°p# : N 5 0 ; 1 • 3 9-1. 4 

4T» #JO. 3T-e&y 

s £ 110® Kilted ̂  ft ^©^1/1 O-efeSo 

[0068] L^RSl (c o n t r o I ) £±±tC, 7^7© 

fcEtCfiftf^jbDa-T 1 MR ITSNR^TIf- hW2f - K 

-eij^L/co tomm, ii 2iz&;t£?iz, m^^-huxtc^m (RT) t< 
£R (LT) Rxf=\y hp-jutctb$$LT^$iJ£flit!i*itcgtf)M< zttfx 
^&zt ifWMtS tl/co 

[0069] M 1 3 tCN -?0 S—^J$MlZttt&F e+j-lsyigfaOftiM 

i^7y-7» (^p->M3y7y-7* 

) (DMiPfittl&UlZj:? Xs ~7^XJSSItC£^T-f (in vivo) tCJFM3 

ftfcd£tf#fr£>o &fc\ @13 (1) ti, F e +t b >$to<DK£> <J tCN ^ 
7K;&>EAL/C±^7K^U-7° (saline) N g| 1 3 (2) tiN tC 

F eHtb>m^>EAL/c^U-7° (SC) , HI 1 3 (3) ti, 

( n = 7 ~ 1 0) F e+l-\s>mfa%:>±ALfcy)l>-70 (SC + Ma g 

) CD$hM%:7r;lf:¥MX&&o 
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[0070] F(50mg/kg) u miM© 

(63 0mTN 1 5 0mm, jt^2 0m 

m) L/c0 ^fittCCOjitiffltiN F e b yheifc 

£1 0~1 4 S>iAL/ciS^tc, htcSBtP^i^frtcSM^ 

•t^C^tCj; UtT^/co 

[0071] f«5©Mti, ^y-vMStfM3ft£^utCltA^ 

Jt <>:&£<£ 9 tC, 1 5 OmmJ^T0V^XJHItC^LT2®^0J55cSlS^tT 

9/co F e^-iyymwo^m^xo 1 2 ante, 

^7y-7©lM!!iL/c„ 

[0072] H 1 4lz^t£?lzs F eHtbU tc, i^K^iA L/ci^K?' 

;U-7° (saline) T?ti% p< ^ 7 -Vjj/^Stilt ^ tc (1 00±1 7. 2 

%) o -Us e-y-is>mfoz&XLtcsc?)\,-y-c& 

, J-^mmm>?t>^z)msLtc (6 3. 6 8±i 6. 3%) 0 zmz 

ttLT, Mi-( n = 7 ~ 1 0) F etl/ VIEH^^EA L/cSC 

+ Mag^b-^U ^^^i;•0/7y-7AmL/c (9. 0 5 ±3. 

4 2%) 0 

[0073] m 1 5 tc^-r<fc iW©II»-^-

f'felia n t i — K i — 6 7 JjtfrS.t/ anti — Cyclin D 1 t)\W*k 

m^Xs 'W h^>'J 

©^ci^N F e U Vis'f*>5A UfdM'a (S C) t<_<f5LN~C ^ ~7 J £$M 

Ls t* <o F e +J" b tCfitti4g©jitiffl^IS.^'n ^ tlfdMcjtZ 

ti ti £ A, z t iffifr n tco 

[0074] £tcs £££0 ( F e V b ymW ; 9. 2 5 m m o I ) tC^ISiUt ; 2 0 0 0 

e N JH« ; 50kHz~200kH z 0£»*I£EPJQ L/c <>: £ 3, £££0 

(Dm$i1f 2 °C~ 1 0°C±#L/c (HI 6) „ Ctiti, l*l*l&^0t0^JttC$! 

ni-^39°c~47°ctcffi^L, 

X&Z)ZtifWm$tltc0 &fc\ HI 1 6 (1) ti, MMlz£)fcm%%:fistttc 
t^(Ds m^zmt^m^mtxh^), @1 6 (2) tiN 



WO 2012/111380 53 PCT/JP2012/051079 

t, @1 6 (3) ti, tm§& 

[0075] (^MJ 7) 
L> ymmzmtrt z>ik£>^(DnT(D&mzM-Wsm-twx>frisbz> z. 

tifXx*Z>o £0=l>LozL-^>$zLb—>a =l 

LT©^D©/\- p< "E 'J 

tcpuftt?<Dmw®s6£ti$z.&mwgwts 

[0076] gtfeaHMHk'SyoMifcli ts =l> 

>%£mtzv7 K^XT7 • 

i^0 iov7 K^XT7 • 7°p^^AtiN ^t^aHiyfl^iiJp • • gy 

l&U 

LToxtfy^Sjt^^Rrtg^t.o-efeSo IO^P^A 

^ LT, mti\ rfrUxnn(D m o 1 3, T7? -tzJU 'J X*t§!D £> d £ 

-c$£0 

[0077] ZL-Hfti<fti^KCOlNT, i|iJfI£>IJp-t£teg£A2)U 

iu 3£>tc, 

iit£gw-c s 
/c, ZL—if&gt&(Dlk'£M}(DM&T-?%3>bf3--?'>7>TAlZ&l]QT& 

z ttz<k -z>Zs gtto(D\k^%iz-D\jvx(Dx tf>j£ 

o 

[0078] &m^^y^WlZ^(D\k^%1?^Ltc$j(D(DnMl&MZ, -£$)tz±.fp]$ 

^"Ffp]$®Xt0> j£ £ ^ t M £> & Z 1ifX $ £ o 

fu^L/c'fb^i£ (I) ©eN b N k N h N £>£>W£eN h IZWffi&gh L/cP^ 

&fc\ -?^j-x (-) ten? 
LTl>i'i) Z t. ttTjs LN ~fz>X ( + ) [£W.~f-tf'iM'3X\jsZ>ZZiJk7js~§~o 
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[^1] 

in 

«« lltM 
-1131 C1 ) -0.31 

-0.31 Mdwj-smk as id '0,31 

-0,32 It ̂  >C (3) •KK32 

0 3: 0«?Tifibrcai! (4) 40.31 

-0,32 n—^l> 40.32 

0.35 XXHO¥> ft#Ssfc(6> •*•0,35 

40JS 

--•0.34 }U >0.34 

-0,28 4018 

-0.28 c#^cio) -H12B 

-0,27 r;MF=> €«CII) •nm 
0.2? 40.27 

• 0,2i 40,25 

-0.26 -H!2§ 

-1126 40,2§ 

-0,25 it#3S(i6} -'0.2 S 

-0,27 <VP^v>4t«(l7) HI J? 

-0,20 D<*» «3^<18) 40.28 

-0,24 US>> »oC<m 40,24 

•0.20 40,28 

-0,2i 40,28 

-0,20 ?m> 40J:g 

-0.26 •<%*}•> fc$g<23} 40J§ 

-0,25 bUtz-^ ffc;p^:(24) 40.25 

•0,2a 40,23 

-0.29 fOy> 1fc#st(26) 40,28 

-0.25 /<y> ̂ st<27) •'0 25 
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im.21 

I ) 

1: Wis mmmm 
-0.33 '033 

0.34 V^O^^7TS;K >0.34 

0.32 •KK32 

-0.33 y&ii&ry •KI.33 

-0.33 tfa'yy'yZ* <0.33 

-0.23 •t-0.2® 

-0,30 !j WJ 0 A •+CL30 

-0.3! *0,31 

038 

-0,23 •Kisa 

0 38 +Q.3S 

-0,23 xe.^ev>mp^ <0.23 

-0.33 >033 

-0JS *0J® 

--0.I5 +0.2 § 

-0.lt TDi^yyJ-y *022. 

0 33 +0.23 

-0,24 -t-0,24 
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[^3] 

{•t« 13 

1WII «n#m 
-11 IS* TrxhPv-.n, 40,ni 

--O.iS 7'7xT -HUB 
-0.28 40.21 

••ill 3 •7X>||hl-- 7x> 40,13 

~Q.M 40.23 

-cus mfSF •>0.3$ 

-0.2? 4C5J2 

-0.30 40.30 

-0.31 St®^ KP4^WXXO> 40,31 

-1123 40.23 

-0,21 <022 

-0.24 4-0,24 

-1127 40,2/ 

-0J7 XNKS4- 40,2? 

-0.2S 

-0.22 H!i-fU/;W> -KK12 

-0.23 40,23 
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[^4] 

fill fill 
-0,33 •40,33 

"0,31 V75i7> +0,31 

•--O.Ji •MX2S 

-0.33 i^Or^F >0.33 

•••0,34 +0,34 

-0.32 +0,32 

-0,33 ¥xn*y?y +0,33 

-0,33 >0.33 

••0,23 +0,23 

-0.30 ijVltxXihf Hi O i* *0,30 

0.31 +0,31 
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[^5] 

mmm i) 
WM mwm 
0.23 t#stca) *0 23 

0.24 (4 ) *024 

-0.22 C§) *0.22 

-0,23 *0.23 

-0.03 ffc« (?) 40 >33 

-0,28 It^st (3) *0,23 

0.30 lfc« (SI 40.30 

0.3; *0.31 

-0,311 ft#St C11} *0.30 

0 32 tKP#vA;u/\^K (12) *0,32 

-0,33 40,33 

-0.35 (14) *0.35 

-0.33 1b:t3t <W *0.33 

-0.34 CIO} *0.34 

-0,33 7£J?VT<*»P *1133 

-0.24 *0.24 

-0,32 *0,32 

-0,23 *0.23 

-0,33 *0.33 

"O.lf >0.2§ 

-0,30 *0,30 

-0.31 *0.31 

-0,! $ *0.15 

-0.30 ^•<:bWv>C *0.30 

-0.32 i|lt7i*J^>'> *0,3.2 

-0,13 *0.33 
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[^6] 

Cffcf&S) 

itlftflt 

-0.23 >0.23 

-D.54 *0,24 

-0,22 MW.7—tf' *0,22 

-o,ts *0,23 

-0,33 >0.33 

-0J§ ' 0 28 

-0.30 1* >:t^#coy ~~f* *€.30 
•• D.a= •ffS~7—}i< ->•0,3? 

-•0,30 *0.30 

-0.32 *0,32 

-0,13 y.iytQO^n *0.33 

-0J» ••*0,35 

-0.33 >0.33 

-0,34 mmw^> *0,34 

-0,13 *0,33 

-0,24 >0,24 

-0,12 *0 32 

-0,13 xizA-iz^ymmm 40,23 

-0.33 >0.33 

-0,2§ >0.29 

-a so >0.30 

"0,31 *0.31 

-0,19 *0.10 

-0.30 40,20 

-0.32 ii7A^e4» >0.32 

-0.33 >0.33 
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•? 

lilfftll WW&m 
-a si *038 
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-o,t§ *025 
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-024 •KJ.24 
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-CL33 7A$BSK *0,38 
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-013 -'-0.23 
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mmmm tifi 
-0.22 •HlJ2 
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