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WO 2013/051363 6 PCT/JP2012/072794 

$ £ 7 < Jl/ * - K T?f£4£ 31ttctZZB t (D b 

ti/co 2 

4 g 3 (J» 7 6 %) 0 fi £?#£ d £ tfl* $ fcG 

[0027] Step 3 : 

[-fb3] 

AcO OAc 

OAc H->/Pd-C 

0,N 

C13H13NO8 
Mol. Wt.: 311.24 

MeOH/rt 

3 

24 g 

AcO 

H,N 

Ci3HisN06 
Mol. Wt.: 281.26 

4 

21g 

[0028] its® 3 ( 2 4 g , 77mmo I (500mL) CI 

o%<D'^wj±*m.#[stzt}-tfy (2. 4 g) 1. 5m 

J±©7K^M^f?EimT'M7i: L/c0 7 -f )\/$>— T'3 i/l L/c £: Z1 

)4^©^b^4 (2 1 g) 

[0029] Step 4, 5 : 

[<b4] 

AcO. 

H,N 

C13H15NO6 
Mol. Wt.: 281.26 

4 

21g 

di-Boc 

DCM/rt 

AcO 

NaOH 

C18H23NO8 
Mol. Wt.: 381.38 

58% 

CHO 

MeOH/H20/100°C 
Boc-

OH 

C12H15NO4 
Mol. Wt.: 237.25 

6 

10g 

[0030] (DCM) ( 2 0 0 m L) (D^iZit^tyH 4 (2 1 

g, 7 5 m m o I ) N "^It^-tert-y^1^ (di (tert-butyL) dicarbonate 

) ( 1 8 g , 8 2mmo I ) %btltz 

* J~)l (1 00mL) t 
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CA, 	7.KRIEJ- 	1) 	7./_1. (15g, 	374mm o I) 	L7E ( 5 0 m L) 	))1:1 

A., 	5 Hi 17Am 5A, -5 -ft tc,1, :SAP l„ 	7 -I 1V91  — Z 638 1,, 7.1< ---ea341-1, P,93  

iti-ctV31-,3_ tIc L a' 6 -;4t1Ealt e A_ 6 	d-c: . 14' 64-Lk- tat 1, , :> ,) t 

i)i.q.D7-c_- 77v:>ai=i7 l'77 -I — 	21irff -3 a.' LT, 	1 0 g CAE 

-at 6 (117$ 5 8%) e14' 6 4-  t. tc . 

[0031] Step 	6 : 

[1E5] 

CHO 	 7N 
,,, 0 H 	 —N 	N— ),,,,,, E DA 

/ \ 	 / Boc,
N

,---„,I „7--- 	 BocHN 	OH HO 	NHBoc 
H 	 EtOH/reflux 	 \ 	 

C26F-134N406 C12H15N04  
Mol, Wt.: 237.25 	 Mal. Wt.: 498,57  

6 	 7 82% 
lOg 	 8.5g 

[0032] ,7.1<i'91 J—)1/400mL0)ifi6:.-1(;-at 6 	(1 Og, 	42mmo I) 	A 

41., ))1:1MLfSe6M5Att.„T7.KI51 / —)1/2 0 m L t::_il,:')77 ..-Z 	( 

1. 	3g, 	2 1 mmo I) 	0. 	5 Heim 	L, fse 6 mom Ai-c_-. -t. 1,Z, 

-t.  a)M-ag',4-Y 	31(07-T-4'4,°4:.-.. Atvc Alp I., 1 5 3•11,175\ ,M-fftz-_-. 	-t.aA, 	2 0 

[0033] 

OmLoi,9' J —)1.---ea349- 1, 7 -f )1/'9' — 	75`6-, A 9IetV:31-,_ -fttc: L a' 61E 

at 7 e 8 . 	5 9 	(17$8 2%) T -Eì -"C‘tz"_- c, 

Step 7: 

[1E6] 

i4 	 r-227.1: i: 
 

Room 
SottiN 	: 	: 	04 HO 	 NHBoe  

WPM 

Fith.thi 	 CostA 
62% 

7 	 •T'g 

:11:4 

[0034] ,0.1<)(51 J—)I. (5 OmL) 07* t: tat 7 	(8. 	2g, 	1 6mmo I) 

, 	( 1 1)i)1/7-1 -Z 	) 	triethylamine 	(2 2 m L, 	1 6 0 mm o 	I ) 	At.. 

WO 2013/051363 7 PCT/JP2012/072794 

K'J^A (1 5 g , 3 7 4 m m o I) 17K (50mL) 

5 ;^£PU 7 4JU*--ezffiLs 

fc? Z7 y i/ n. 0 • V h^77-f-?:2 [H]fT9 ZtX\ 1 0 g CD-fb 

^6 (J»58%) 

[0031] Step 6 : 

[<ft5] 

CHO 

Boc-

C-12H15NO4 
Mol. Wt.: 237.25 

6 

10g 

OH /=N N 
EDA .—/ 

BocHN—<f V-OH HO 
EtOH/reflux \=/ 

C26H34N4O6 
Mol. Wt.: 498.57 

NHBoc 

82% 7 
8.5g 

[0032] J — JU4 0 0 m L (D^PlZitatyd 6 (10g, 42mmo I) 

tls £JI3fc3t!\ l7Kx^y-^20mLCifL/>y7$> ( 

1. 3 g , 2 1 mmo I) ^0. 5 W f LT, 

1 5^^^$;Fbtf/c0 2 0 

OmLffli^y L7 -()\s$ "Cf£4£ZittctZZit 

^$)7tf8. 5 g (K$8 2%) T?^£-C$fc„ 

[0033] Step 7: 

[-fb6] 

SocHN —|—OH HO-

••*Sa-:V«i49BS?" 
t 

% fiiCJy'TKA 
^~~NB8tse •• 
/ l«W 

eas 

r~\ 

5.?g 

[0034] (5 0mL) ®^C{b^i7 (8. 2g, 16 mmo I) 

(K'JX51>'U77$>) triethyLamine (22mL, 1 60mmo I) £Atl 
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, 	)( ,91)—)1. (1 OmL) 	Or 	:FeC I 3 	(2. 	7g, 	1 6mmo I ) 	)iii 

A_ tcgA 2A TS- # %-F VA a L tc . 222A g- # %,--e 1 Hirmma L tc L L. 

6 --'4.t 0 IL at el'41  6 tt. tc: . -t.0'1, A 91' iti -M1:31-,'_ -ft tc: . 1'4' 6 tt. tc IL at 

6:'J 	1=1 1=1 )( 51 	400mLTAEL, trotga-e2 LIA349- L, A9'2 iti --eti 

IA -,'_ -fttc La.' 6Alt i/A-otKIE-at (complex A, 41EI 1.,, 	R = H) ) 7Y1'4 6 tt, 

tc . 

[0035] [ 	/ 	/ 	It 1, AlotKIE-at otIIIN] 

V& I., tca--efEat 7 	.'-'1,  L tc•1„K7.0( '91  ) —11/ ( 5 0 m L) a) r1 

6:4 	j7 	(8. 	2 g, 	1 6mmo 	I ) , 

ne (22mL, 	1 60mmo I ) 	At.. 

( 	1) i)1/7-1 -Z 	) 	triethylami 

)( '' ) —)l. (1 OmL) 	a) iti t: C 

o C I 2 (Cobalt(II) 	chloride, 	Alfa Aesartkp 	(2. 	7 g, 	1 6mmo 	I) 

)iliA_AL- g'AI2ATS-#WF-C1PLE`i Lk-. -t.0•1, 	It i, Alii'12mEatoli 

'1, 51LITA01051--e)1,1,t- i/A-gi2tKIE-altv47-c_-. 

[0036] C= V /711/Itl, AlotKIE-at otkIIIN] 

V& I., tca--efEat 7 	.'-'1,  L tc•l„T 7. I<)( '9' ) —11/ ( 5 0 m L) a) r1=1 

6:4 	j7 	(8. 	2 g, 	1 6mmo 	I ) , 

ne (22mL, 	1 60mmo I) 	Att,, 

i C 	I 2  (Nickel(II) 	chloride, 	Alfa Aesa 	 

( 	1) i)1/7-1 -Z 	) 	triethylami 

)( ,91)—)1. 	(1 OmL) 	Orrit:.:N 

rtl) 	(2. 	7 g, 	1 6mm o I ) 

)iliA_AL- g'AI2ATS-#WF-C1PLE`i Lk-. -t. 0•1, Alt i, Alii'12ME-alt 0' 

51L Rea)51--e= 'y iT li/lt 1, Ag 12tK iLat V4I  tc . 

[0037] CE ') Vs  52 	It 1, A-1412ME-alto2''IR] 

V& 1, tca--efEat 7 	.'-'1,  L tc•1„;:K7E)( '91  ) — 11/ ( 5 Om L) a) r1=1 

6-,-..4E-at 7 	(8. 	2 g, 	1 6mmo 	I ) , 

ne (22mL, 	1 60mmo I) 	Att,, 

o C I 3  (Molybdenum(III) 	chloride, 	Alfa 

( li) i)1/7-1 -Z 	) 	triethylami 

)( ,91)—)1. (1 OmL) 	Orrit:.:M 

Aesa rtl) 	(2. 	7 g, 	1 6mmo 

[0038] 

I ) 	)J1:1A.tc8'ffY2Arc # WF Vga 1, tc. -t.  0,1, At-  i, Agi41E-at 

AlotKIE-at v4tc. 0)11'1 	51 LP100)51-"C 	') Vs  52 	It 1, 

C11/5-= r, Alt l'AlotKIE-at otkIIIN] 

WO 2013/051363 8 PCT/JP2012/072794 

, J-)\s ( 1 0 m L) 0^CFeCI3 (2. 7 g, 1 6mmo I ) 

L/c0 1 L/c£l Z. 
torn, n^-z&mvtco 

^^PP^>400mLt^NU J&1&§*rc 2 08fc& U 
(complex A, H U R = H) ) *<%*>*I 

tCo 

[0035] c=i/^u ^v-^ymwit^mm^im 
tu^L/c^;i-e^^7^^L/c^ (5 0 m L) (D*P 

iZit^tyQ 7 (8. 2 g, 1 6mmo I) , (K'J X-^JUT7 $ >) tr i ethy Lam i 

ne ( 2 2 m L, 160mmol) AtU $ J — JU (1 OmL) CD 

0 C I 2 (Cobalt (II) chlor ide, Alfa Aesar$^) (2. 7 g, 1 6 m m o I ) 

$k+t\symmtstyo(Dm 
rnmv>J5&Tr =i /<;u K l> y%mtc0 

[0036] c - -> >r;unt u ymwit^mm^im 
(5 OmL) 0* 

iZit^tyQ 7 (8. 2 g, 1 6mmo I) , (K'J X-^JU;7 $ >) tr i ethy Lam i 

ne ( 2 2 m L, 160mmol) AtU $ J — JU (1 OmL) CDc^UCN 

1 C I 2 (N i eke L (II) ch Lor ide, ALfa Aesar$^) (2. 7 g N 1 6 m m o I ) 

$k+t\symmtstyo(Dm 
n*§(OT;£-e- v >r)\s*f u ymwits^mtz o 

[0037] 'j i> ymmt^mm&im 
tu^L/c^;i-e^^7^^L/c^ (5 OmL) (D*P 

iZit^tyQ 7 (8. 2 g, 1 6mmo I) , (K'J X-^JUT7 $ >) tr i ethy Lam i 

ne ( 2 2 m L, 160mmol) AtU $ J — JU (1 OmL) CDc^UC M 

o C I 3 (Mo Lybdenum(III) ch Lor i de, ALfa Aesar$^) (2. 7 g, 16mmo 

i) ^iPx/c^^M^UHmT-e^L/co torn, ^^ymwits^ 
'j y'^'y-t u yWiWits^ntzo 

[0038] AHt u ymwit^mm^im 
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MAL tc 	a --efEat 7 	.1-1 1Ltc '1„T7.0( 51  )—)I. ( 5 0 m L) O)rl 

6:4 	j7 	(8. 	2 g, 	1 	6mmo 	1 ) 	, 	( 	1) i 	)1/7- 1  Z 	) 	triethylami 

ne (22mL, 	1 60mmo I) 	Att,, 	)( ,91)—)1. (1 OmL) Orrit:.:R 

u C 1 3 (Rothenium(III) 	chloride, 	Alfa Aesarll) 	(2. 	7 g, 	1 6 mm o 

1 ) 	)J1:1A. tc_-ga2Arc # WF--(1,g-a 1, tc. -t.  0,1, At-  i, AliPmEat 

0)11'1 	51L P100)51--e)1/5-= r, Alt 1, Ag12tKlEat ,f4tc . 

[0039] [1=1:'J r, Alt l/A-1414K1E -at oriisim] 

V& I., tca--efEat 7 	.LII,  L tc•l„ :,:K 7.0 ( '91  ) —11/ ( 5 0 m L) a) r1=1 

6:4 	j7 	(8. 	2 g, 	1 	6mmo 	I) 	, 	( 	1) i 	)1/7- 1  Z 	) 	triethylami 

ne (22mL, 	1 60mmo I) 	Att,, 	)( ,91)—)1. (1 OmL) Orrit:.:R 

h C 1 3 (Rhodium(III) 	chloride, 	Alfa Aesarll) 	(2. 	7 g, 	1 6mmo 	I 

) 	)iliA.tz-_- ga2ATS-#WF---(1A-a Lk-. -t.  0,1, Alt i, Ag11IE-ato 

riisaL PI 0 a) 	51-"ei=1:'J r, Altl,Agi2tKiLatV4I tc: . 

[0040] Ci7 	r , Alt 1, Ag14KlEata)1114111 

MAL tca--efEat 7 	4.LII,  L tc•l„T 7.0 g) —J1. ( 5 0 m L) O)rl 

6:4 	j7 	(8. 	2 g, 	1 	6mmo 	I) 	, 	( 	1) i 	)1/7- 1  Z 	) 	triethylami 

ne (22mL, 	1 60mmo I) 	Att,, 	)( ,91)—)1. (1 OmL) 	Orrit:.:P 

d C 1 2 (Palladium(II) 	chloride, 	Alfa Aesarll) 	(2. 	7 g, 	1 6mmo 	I 

) 	)J[1 A_ tc: ga 	'2ATS- # WFTTLE`i 1, tc. -t.  0,1, 	It i, AlotKIE-at a) 

riisa LP10051-  - C i 7 :') r, Alt 1, Ag12tKlEaltV41 7-c: . 

[0041] [5' 	'T- 	1J- 1, Ag12tK1Eato) 1114111 

MAL tca--efEat 7 	.LII,  L tc•l„ K 7.( '91  ) —11/ ( 5 0 m L) O)rl 

6:4 	j7 	(8. 	2 g, 	1 	6mmo 	1 ) 	, 	( 	1) i)1/7- 1  Z 	) 	triethylami 

ne (22mL, 	1 60mmo I) 	Att,, 	)( ,91)—)1. (1 OmL) Orrit:.:W 

C 1 6 	(Tungsten(VI) 	chloride, 	Alfa Aesarll) 	(2. 	7 g, 	1 6mmo 	I 

) 	)iliA.tz-_- ga2ATS-#WF---(1A-a Lk-. -t.  0,1, Alt i, Agi2tKIE-ato 

tk4.uIaLP100)51--e,9' 	' 	5- 	1J- 1, Agi2tKiLatV4I tc. 

[0042] [1,=',1-1.1t 1/A-otKIE-at oriisim] 

WO 2013/051363 9 PCT/JP2012/072794 

(5 0mL) ©* 

7 (8. 2 g, 1 6mmo I) , (K'J X-^JU;7 $ >) tr i ethy Lam i 

ne ( 2 2 m L, 1 60mmo I ) £ AtU $ J — JU (1 OmL) ©c^UC R 

u C I 3 (Rut hen i um (III) ch Lor ide, ALfa Aesar$^) (2. 7 g N 16mmo 

i) ^©^ 

©§U3s;£&£ A+f b 

[0039] [ • V ̂  AHt b >MtiMbi=r^©i^y] 

tu^L/c^;i-e^b^7^^L/c^ (5 0mL) ©* 

C'fbn"^ 7 (8. 2 g, 1 6mmo I) , (K'J X-^JU;7 $ >) tr i ethy Lam i 

ne ( 2 2 m L, 160mmol) AtU $ J — JU (1 OmL) ©c^UC R 

h C I 3 (Rhod i um (III) ch Lor ide, ALfa Aesar$^) (2. 7 g N 1 6mmo I 

) ^©^ i^uvig^b^© 
£ H*§©^}£-e • V V A+f b 

[0040] C/^y^7AHtb>ig^b^©ii^iJ] 

tu^L/c^;i-e^b^7^^L/c^ (5 0mL) ©* 

C'fbn"^ 7 (8. 2 g, 1 6mmo I) , (K'J X-^JU;7 $ >) tr i ethy Lam i 

ne ( 2 2 m L, 160mmol) AtU $ J — JU (1 OmL) ©c^UCP 

d C I 2 (Pa L Lad i urn (I I) ch Lor ide, ALfa Aesar$^) (2. 7 g N 1 6mmo I 

) ^iPx/c^^M^UHmT-e^L/co ^©^ Hky-isymwittttyno) 

[0041] [tyvx^yy-isymmt^mmikim 
tu^L/c^;i-e^b^7^^L/c^ (5 OmL) ©* 

iZit^tyQ 7 (8. 2 g, 1 6mmo I) , (K'J X-^JU;7 $ >) tr i ethy Lam i 

ne ( 2 2 m L, 160mmol) AtU $ J — JU (1 OmL) ©c^UCW 

C I 6 (Tungsten(VI) chLoride, ALfa Aesar$^) (2. 7 gN 1 6 mmo I 

) ^iPx/c^^M^UHmT-e^L/co ^©^ Hky-isymwittttyno) 
Wkt'fifet n*§©^;£-e^ > V7*=r yy u 

[0042] c u - AHt i> ymmt^mm&im 
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443LR l., tc 	a --e tat 7 	.1-1 	1 l., tc '1„T 7.0( 51) —)I, ( 5 0 m I- ) a) iti 

t:.:4E-at7 	(8. 	2 g, 	1 	6mm o 	I), 	( 11)i)1/7-1-Z 	) 	triethylami 

ne (22mL, 	1 60mmo I) 	Att,, 	)( ,91)—)1. (1 OmL) Orrit:.:R 

e C I 5  (Rhenium(V) 	chloride, 	Alfa Aesart0 	(2. 	7 g, 	16mm o 	I ) 

))1:1A.tc_-ga2A4#)ti-F-C1PLa Lk-. -t.10,1, 	It 1, Ag14K1E-alta)11  

51 L FA 00 	51-"C 1,- r, Alt 1, Agi2tKiLatV4Itc_-. 

[0043] (7J- Zr,./Alt l'AlotKIE-alta)V14111 

	

V& 1, tca--efEat 7 	.1-II,  I., tc,1„;:K7.0( 51)—)1/ (5 Ornl-) a) iti 

t:.:4E-at7 	(8. 	2 g, 	1 	6mm o 	I), 	( 11)i)1/7-1-Z 	) 	triethylami 

ne (2 2 m L, 	1 60mm 	o I) 	At.. 	)('91)—)1. (1 OmL) 	0)Ifi6:.:A- 

Zr,./Altl,37.1<flirt(Osmium(III) 	chloride trihydrate, 	Alfa Aesartifl 

(2. 	7 9, 	1 emmo I) 	)ilil A.7-z-_- gA2ATS-#%,-FTTLa I., Az-. 	-t.  a) 

,l, At-  1, Ag12tKIE-alta)ITI51 LP100)51-e7J- 	Zr, Alt l'ANKIE 

-alt 	14' it. 

[0044] [4 I) 	r, Alt 1, Ali,L*KIE-atonsim] 

V& 1, tca--efEat 7 	.'-'1,  I., tc,1„;:K7.0( 51)—)1/ (5 0 m L) a) iti 

6-,-..4E-at 7 	(8. 	2 g, 	1 	6mm o 	I ) 	, 	( 11)i)1/7-1-Z 	) 	triethylami 

ne (22mL, 	1 60mmo I) 	Att,, 	)( ,91)—)1. (1 OmL) 	Orrit:.= 

r C I 3 (Iridium(III) 	chloride, 	Alfa Aesart0 	(2. 	7 g, 	16mm o 	I 

) 	))1:1A.tc8a2ATS-# WFTTLa Lk-. -t.0,1, 	It 1, Ag11IE-ato 

riisa LP101051T 4 ') :') r, Alt 1, AotKIE-atv47-c_-. 

[0045] (iEliti,A3,412tKiLata),VIN 

	

V& 1, tca--efEat 7 	.1-IILtc•l, 	,:7E) '91 ) -11,  ( 5 Ornl-) a) iti 

t:.:4E-at7 	(8. 	2 g, 	1 	6mm o 	I ) 	, 	( 11)i)1/7-1-Z 	) 	triethylami 

ne (22mL, 	1 60mmo I) 	Att,, 	)( ,91)—)1. (1 OmL) 	Orrit:.:P 

t C I 2 (Platinum(II) 	chloride, 	Alfa Aesart0 	(2. 	7 g, 	16mm o 	I 

) 	)J[1 A.7-c_-gA2Ars. # WFTM-a 1, tc. -t.  0,1, 	It 1, Ag12tKIE-ato 

riisa L P10051---elEit- 1, Ag12tKlEatv47-c_-. 

WO 2013/051363 10 PCT/JP2012/072794 

(5 0mL) 0* 

7 (8. 2 g, 1 6mmo I) , (K'J X-^JU;7 $ >) tr i ethy Lam i 

ne ( 2 2 m L, 160mmol) £ AtU $ J — JU (1 OmL) ©c^UCR 

e C I 5 (Rhen i um(V) ch Lor i de, ALfa Aesar$^) (2. 7 g N 1 6 m m o I ) 

$k+t\symm 
t l> - 0 A+f l> 

[0043] U X $ £ AHt b 
tu^L/c^;i-e^^7^^L/c^ (5 OmL) 0* 

7 (8. 2 g, 1 6mmo I) , (K'J X-^JU;7 $ >) tr i ethy Lam i 

ne ( 2 2 m L, 160mmol) £ AtU $ J — JU (1 OmL) ©c^UCTf 

X $ ̂ 7 A+J" b y 3 7X^1]^ (Osmi um (III) chLoride trihydrate, ALfa Aesar$^) 

(2. 7 g N 1 6 mmo I) Ltz0 t(D 

^ ix*f\sy$kW\b 
„ 

[0044] [>T 'J v £ AHt b >MtiMbl^]©i^iJ] 

tu^L/c^;i-e^b^7^^L/c^ (5 0mL) 0* 

C'fbn"^ 7 (8. 2 g, 1 6mmo I) , (K'J X-^JU;7 $ >) tr i ethy Lam i 

ne ( 2 2 m L, 160mmol) AtU $ J — JU (1 OmL) (DtplZ \ 

r C I 3 (Ir i d i um (III) ch Lor ide, ALfa Aesar$^) (2. 7 g N 1 6mmo I 

) ^iPx/c^^M^UHmT-e^L/co torn, Hky-isymWittttyAO) 
m&j5}£tmm(Dj5&•?:"( vwjx-y-isymmt&mzmtco 

[0045] m&-y-isymmt&momm.m'} 
tu^L/c^;i-e^b^7^^L/c^ te^^y-jU (5 OmL) (D*P 

iZit^tyQ 7 (8. 2 g, 1 6mmo I) , (K'J X-^JUT7 $ >) tr i ethy Lam i 

ne ( 2 2 m L, 160mmol) AtU $ J — JU (1 OmL) CDnKC P 

t C I 2 (P Lat i num(II) ch Lor ide, ALfa Aesar$^) (2. 7 g N 1 6mmo I 

) ^iPx/c^^M^UHmT-e^L/co torn, Hky-isymWittttyAO) 
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[0046] C-7f:')11.1J-  1/A-1414K1E -at OtIIIN] 

V& Lt.ca--efEalt 7 	2'-11 l., tc•l„R7.0( 51) —)I, ( 5 0 m L) a) iti 

6:4 	j7 	(8. 	2 g, 	1 	6mmo 	I), 	(I 	I) i)1/7-1-Z 	) 	triethylami 

ne (22mL, 	1 60mmo I) 	Att,, 	)( ,91)—)1. (1 OmL) Orrit:.:N 

d C I 3  (Neodymium(III) 	chloride, 	Alfa Aesarll) 	(2. 	7 g, 	1 6 mm o 

I ) 	)J1i1A. tc: g A 	'2 A 4 # %T .-C1A -a 1, tc . -t.  0,1, At-  i, Agi41E-at 

0,1..qsaLP101051"--e7t:').1Alt 1, Agi2tKiLat V41  tc: . 

[0047] (it7 I) ',At 1,A3,414KIE -atonsim] 

V& I., tca--efEat 7 	.'-'1,  I., tc,1„;:; 7.0( 51)—)1/ (5 Ornl-) a) iti 

6:4 	j7 	(8. 	2 g, 	1 	6mmo 	I), 	(I 	I) i)1/7-1-Z 	) 	triethylami 

ne (22mL, 	1 60mmo I) 	At.. 	)(5')—)1. (1 OmL) Orrit:.:S 

mC I 3 (Samarium(III) chloride, 	Alfa Aesart0 	(2. 	7 g, 	1 6mmo I 

) 	))1:1A.7-c_- 8A2ATS-#%T-C1A-a Lk-. -t.  0,1, Alt i, Agi2tKIE-ato 

tciis 	a L Pia0)51-elt7 I) ',Alt 1, AlotKIE-at v47-c_-. 

[0048] (a r , 1=1 I °1 , Alt 1, AlotKIE-at 0),IGSR] 

V& Lt.ca--efEalt 7 	4.1-II,  I., tc •1„:,IK 7.0( 51)—)1/ (5 0 m L) a) iti 

6:4 	j7 	(8. 	2 g, 	1 	6mmo 	I), 	(I 	I) i)1/7-1-Z 	) 	triethylami 

ne (22mL, 	1 60mmo I) 	Att,, 	)( ,91)—)1. (1 OmL) 	Orrit:.:E 

u C I 3 (Europium(III) 	chloride, 	Alfa Aesart0 	(2. 	7 g, 	1 6mmo 	I 

) 	))1:1A.7-c_- gA2ATS-#%T-C1A-a Lk-. -t.  0,1, 	It i, A-1412mEato 

riisa LP100)51-"ear, 1=1 E r, Alt 1/A-1412tKIE -at V4tc_-. 

[0049] ( t K ') = r, Alt 1, AlotKIE-at oriisim] 

V& Lt.ca--efEalt 7 	.1-IILtc•l, 	:7.K)< 51 ) —)I, ( 5 0 m I-) a) iti 

6:4 	j7 	(8. 	2 g, 	1 	6mmo 	I), 	( 	I) i)1/7-1-Z 	) 	triethylami 

ne (22mL, 	1 60mmo I) 	At.. 	)(5')—)1. (1 OmL) Orrit:.:G 

d C I 3 (Gadolinium(III) 	chloride, 	Alfa Aesart0 	( 2 . 	7 g, 	1 6 mm o 

I ) 	)J1i1A. tc: g'AY 	2Arc # %T .-C1A-a 1, A:. -t.  0,1, At-  i. AlotKIE-at 

oriisaL P100)51-e t K ') =r, Alt 1, 	IE-at v47-c_-o 

WO 2013/051363 11 PCT/JP2012/072794 

[0046] 

(5 OmL) (D*P 

iZit^tyQ 7 (8. 2 g, 1 6mmo I) , (K'J X-^JU;7 $ >) tr i ethy Lam i 

ne ( 2 2 m L, 160mmol) AtU $ J — JU (1 OmL) CDnKCN 

d C I 3 (Neodymi um (III) chLor ide, ALfa Aesar$^) (2. 7 g N 16mmo 

i) torn, 

[0047] tv•? 'j o AHt i> 

tu^L/c^;i-e^^7^^L/c^ te^^y-jU (5 OmL) (D*P 

iZit^tyQ 7 (8. 2 g, 1 6mmo I) , (K'J X-^JU;7 $ >) tr i ethy Lam i 

ne ( 2 2 m L, 160mmol) AtU $ J — JU (1 OmL) ©c^UCS 

m C I 3 (Samar i um (III) ch Lor ide, ALfa Aesar$^) (2. 7 g N 1 6mmo I 

) Hky-isymwittttyno) 
'J 0 J±+t U y$kW\ttityJ}%:%tc0 

[0048] [ZL^7 • AHt u ymwit^mm^im 
tu^L/c^;i-e^^7^^L/c^ i^k^y-jU (5 OmL) (D*P 

iZit^tyQ 7 (8. 2 g, 1 6mmo I) , (K'J X-^JU;7 $ >) tr i ethy Lam i 

ne ( 2 2 m L, 160mmol) AtU $ J — JU (1 OmL) CD tplZE 

u C I 3 (Europi um(III) chLor ide, ALfa Aesar$^) (2. 7 g N 1 6mmo I 

) ^iPx/c^^M^UHmT-e^L/co torn, Hky-isymWittttyAO) 

[0049] [# K <j -o AHt u ymwit^mm^im 
tu^L/c^;i-e^^7^^L/c^ te^^y-jU (5 OmL) (D*P 

iZit^tyQ 7 (8. 2 g, 1 6mmo I) , (K'J X-^JU;7 $ >) tr i ethy Lam i 

ne ( 2 2 m L, 160mmol) AtU $ J — JU (1 OmL) CD tplZG 

d C I 3 (Gado L i n i um (III) ch Lor ide, ALfa Aesar$^) (2. 7 g N 16mmo 

i) ^iPx/c^^M^UHmT-e^L/co torn, ^^ymwits^ 
(DM&jmtK 'J -o A->t u yWiWitS^ntz0 
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[0050] (Z. Alt 1, 	tg12tKIE-alt e3m-,3_ tt.tcfattt i t'L 	3Maa) laSIN (A' 

rfti) 1,  :.=.'D kx-ClABA -Zc. AT, 4P-IttagtaTqgi L tc3-A01JVCE11 L 

tztaat:.-_ -Do-ctAHA -zo 

c%FitaeBoc%EtiP 6 7 Z% 	/5..,ib 1, tc: *a 0 AVM) 

1 0 m I_ a) 	1=1 1=1 7J/l/lA (ZEN:35 tIcAlt 1,  A1412tK ( 1 0 m g /rn 011. 

) t:, 	3A3ZA1_ITZ, 	(Boc-ami nooxy) acetic ac id (F luka#) 0) D M S 0 

g A ( 1 M, 12M1 m L ) 	A)J1:1 L -C , 2 5.S. ""C's 3 — 5 Hinz t, < 1114--  Z 

L" - -C 	1=11=1*11. .1A3-}eft0)Mtt J t1V41  tc: 0  -t.  aA, 	1 N a) ti 1I 7.1< A g 

(I .  1 0 m I- PHA, 	2 M -"Z'S L < ft#' L it. a'. 0E , 710H6Cfett i fil 

e4th L, 7.1<3MIhtZfill'htt i tL7.Kg'fflV41  Z a' LIJ<T 	Z . (7. a) 

Hi, 	*Ma) p H 1, 	2 J-;CFL L tc . 	(Boc-aminooxy) acetic acid ([ (tert-1 

.*)J)1/t=)1.) 7 I -'1) tgaAtORMaT 	I), DMS 0/3 

3MAli T 	Z. 

[0051] a' a' --(141  6 tatfett i t`L jeat:.--fill 	(fiiitCtl. : e9 0 . 	5 T) 	it 
--i 0. --C t , ITIOYAM tg IR 5f11J -,3_ tttct: 75 \ - 7 it 0 	.5 6 t:MAM-1  wl: 	PP1Ath' Tfti 

3' hVIV EL L tc: L a" L a' . 6 W=J t a tg 80 nmf 'I' I. ---e 	.D tc: 0  

[0052] [1 ,74a75qmocNAM75\ 6 7 Z J 	/kfE L ktgaaArOIJ] 

1 0 m I_ a) 	1=1 1=1 7J)l..ZA (ZEN:35 t.  tcAlt 1,  A1414 ( 1 0 m g /rn 011. 

) (Z. 3MALITZ, Fmoc-Asp-OH (;1.3214E*) ODMS 0 g'ff-Y (21. 1 M, 

12M1 m I-) 	APii t, --c, 2 5.E0'. --e 3 — 5 Hi NM L < It i' 	Z a L T 	1=1 1=1 * 

)1/1-,, 3AMO)Mtl-  i PIT V,47:-_-,, -t.  0 ,1, 	1 0 m I_ 0 1 N 0)*PlEt Imo I) 

r,1A7.1<gAPFI7-, 	2$1WeS L <INT'Ltzo 	(_a)Hi, 7.10Htz..faThtt i t`c 

e4Mii L, 7.1<3MIhtZfill'htt i tL7.Kg'faV41  Z a' LIJ<T 	Z 0 L..' a) 

Hi, *Ma) p H I,  8 W_E L Lk 0  a' a --ef',41  6 tlz-Aftt i Vi3AZI-OZ.-..fliTh 

(4-Mtg. : e9  0 . 	5 T) 	3R--ild--"C.  t , *A- 	OD3MgE31],lit 	t.tc1:75\ .D It 0  

6 tC.Z 318 32 wl: 	alia ii—e t`L• h VIE L, tc: L a'. L a'. 6 	tg t a tg 7 0 n 

m fill- 	-7 t z o  Fmoc-Asp-OH (N-[ ( 9 H — 7)1.7J-  I, >— 9 — 1)I.)( 1*:› 

) tll/t=1H—  (L) -77 7*. R) tga3LRO1 iiia-C;Zo 

WO 2013/051363 12 PCT/JP2012/072794 

[0050] (m 

MJ) Iz-D^Ttmt&o 9tt\ 

tciiinlZ -Dl^X It & o 

C^lia^Boc^ll^ b 7 $ y&^mt U 
1 0 m L © ^7 • P tfcit U (1 Omg/mUlJt 

) (C, (Boc-aminooxy) acetic acid (FLuka#) 0DMSO 

fefe (1M, ftllmL) ttmiiLTs £UT* 3 ~ 5 0#PEm L < MWt £ d 
J%t^^ntz0 1 N ©i^tTKSl;# 

omLM, 2.*m-zmL<mnLtc0 ?j<mzm&±;%L? 
i?mBJU Z<D 
0#% TkffiCD p H ti 2 J^T^; L/co (Boc-ami nooxy) acetic acid ([ (tert-7" 

s^i/^;u/if-;u) DMSO# 
^f^lj T' •?> o 

[0051] (IW:^)0. 5 T) ££ 

-ittxibs $bizmmmn=5-m®k%i-zu=?-
Wb*femLtz£Z.£Z.?>Wn*m&%0 n m^Jt-efeofeo 

[0052] C^IlS^FmocTOll^^T7^ L/c*Il§r0^WlJ] 

1 0 m L © ^7 • P tfcit U (1 Omg/mUlJt 

) IZS Fmoc-Asp-OH OJtSlt^O <D DMSOM Of Jt 1 M% 

ftllmL) £^JPLT, ^T'3 ~ 5 0#PemL<}i#-t£ 

*mtc0 torn, 1 o m L 01 No^ikt s u 
•5ATK/^t^iPXs 2ffi^-e;i(L<Ji^L/co C00|N 

0#. *ffl©pHte:8£Ui£ Lfco 

3e>tztz.i o n 
o /"Co Fmoc-Asp-OH (N-[ ( 9 H — ~? U >— 9 — -f ;Up< K 

) ^;u/1f-;u]- (L) -7X/<7^>I) M^aM£ilS"efe£0 
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[0053] (1V,Raei)i/i5--)i./p6t)i/t*/ L 	7 	'/N&I ,fL, L,t-cjia A0» 

iN) 

1 0 m 1_191=1E1*/1/1,. tz..SUE:s -ft ti-  WJ- 	Ag12tK ( 1 o m g/rn 011. 

) tz, 	-}nAi.1--e, --)-7•EAtriii)1. (A,44M) D m s oga (a 

1.1 m, 171q-A 1 m L ) 	5A)iiii LT, 1‘311--e 3 — 5 iArca L, < fil--- -L z: L -e 

mi=1*)1/1A3Mttopfettt i f31147.,-_-. --- olik, 	L K5 	1 Act% 

1 0 m Liip A., a 1, < MP Utz. z: 0)131, 	Dm t)i/AgaiticzAntet 

hi l.,-cttc...c. 	Z: 'LT, 	— i_q_L'ikgy-117-Atit--c -c, 	Ati37.1)1111- z L7.I<3M 

iht -4-ZUthtt it- 7.1KW-YV41 	z: LeT 	Z. LI Olii, 7.1<*H OD p Ht 

31, T L 1_, tc 0  L.-  a- --ef141  61-Lk-Mitt I f1-T3AM-AM (iiitaNg : e9 0 

. 	5 1- ) 	3e_ --50*--Ct, 	f110);Y.;MttN5141_1:St1.4,03‘ -Dtz_- . 	-:. 6 tz.-Z3LVIM, 

ltiA ---et5-}Vrgig L,tc..L Z: 6 -3f1,f164: 9 0 n m* 5— tco  7 

E Jggi'zE I i. )1/ffRiAto1R,INa -e 	Z. 

[0054] (1gtaffi.. )1/.1 -)1/13\ 6 t)I,t AgIrA--A Ltc_-4-aoy-A-Agill 

1omi_oFIDA/AtLeAr.3st-k#AtI.Ag4(1omg/mLf'il. 

) tz_, 3-}KALI--ez, 7-i•E'R./I)1/ (A;44M) D m s oga (3s 

g1 NA, 121c4-1 1 m L ) 	5,.)ip l., -c, 22-r 3 — 5 E*rca 1_, < 12L z: L -e 

CI FI*)1,-/A3Mtofalftt 1 V 	41  tc_-. -t.  0,1, 	1 NO*Diritt I-') r, 

lizKg',41 	1 o m I_ MA., A,  L, < #,IT-  L, tz:„ 	z:01Eq, 7.1<$HIZalfttite 

f477B l.„ 7.10}1elt 	falit-J-  it17.1<;7:6 ,f141 	z: L 1Y -- 	z 0 	a-  aNi 

, 	7.K$H0) p HI„t 8 V ± L 1_, tc.-.. 	;_:. ITT 	6 t.tc.-.WItt )Vi- lizai,:fi. 	( 

fdtSNM : n 0. 	5 T) 	16_ -jtt -c• t, 	*10);;;MtIR3fti_1-: tLfsb\-Dtc. 	-,3_ 

6 t:_-.MA3:11raMiting-et-T-34,12 Lk-  L z._.-  L z.: 6W-A1111, 	8 0 n m 

filiM-e -Dito 

[0055] t:.-_, *Mt 1, Ag12tK1Lat L LT, 	it V Ath121K1Eatv-N,tm-opm it I. 

Ag12tKIE-at (±a-Aroi tz.. -c gI 1, t,-_- - 17 0 k'N It 	Ag12tK1Lalt ) 	1 

m L. ±E**fmt:.-..it if; --cfatt I t`LAZII-J7I,u3t,  Utz. Zi\ ---e, 	L'.. 

t1.6 	)7 ofditt ) V 	ilV,TYi,z.1.1Th (ffiviNt. : M0. 	5 T) 	3d-i(-j-t-c 

WO 2013/051363 13 PCT/JP2012/072794 

[0053] mmStfx^UXT^Ufr^JUtf^t: K^vV^lbU 
im 

1 OmL0^PPm (1 Omg/mLSt 

) ic, ^vtfvif^EyX^JU (Hu£M) DMSOii 01 

UM, ftllmL) UT, i)mT' 3-5 L < jf #f S ̂  ̂  T? 

0 • • *sj\,y u^zmtco ?©^ t K^v > 1zkati* 
1 OmLi^ ;i(L<li^L7co £©0^ 0 • • /^JUA^JW 

$LT$/c0 ZZVs -§±)l«^itt, ££7k#ifc 

z<Dfc 7KffiO)pHtt 

3 J^Tt. L7t0 dCT?f#($*§&£ :$|0 

. 5 T) fi?©;i*&il>IiJ£ft&7^7co 

u/c^ c 9 0 n m*£j£-e&^fc0 ^ 
(f > it ̂  y x -?1 j\y ^^©-SUS ~c h z> o 

[0054] ^tiju^ym^itLtc^fD^miw 
1 OmL©^PP/:Ml/ACitlj;*t^ct£+fb>i£#; (1 Omg/mL^iJg 

) ^ 7vb°>ll^y x^;u (H£M) DMSO^t 0§ 

it 1M, ftilmL) ^iiDLT, ^"C 3 ~ 5 0#P^1£ L < MftT & Z t "C 

^©^ 1 N CD7kMiti- S 'J £ 
A;to§&£ 1 0 m L Jp^_N M. L < S^ L^Co £ ©0^ I5W 
#S)L^ zKSHfcte^t1"S»y7K}§^C©0^ 
, 7j<ffi©pH«8J^±^L/CO zz-embtifrm&i-jftttmmzmG ( 

5 T) fe?©;i*ti||)iy^tl^^o/co s 

e> #fr£flis£ L/c £ d £ d 8 0 n m 

jgjg-e&oyco 

[0055] ^mv-^ymWits^tLXs &^>^*<b^J*W©&S-t>-u 
>MfiMbi=rt] (±lE^WiJCT^L/c#^©#®Htu>it^b^) 

ft b & * ©»^ y »I3£Jt : $) o. 5 T) £ 5M tc 
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e, t`La);Y.MtEg],1 _1 -,'_ 41.1:4:75\ -D tc. 	-,'_ 6 t:.:MIRM-Irdataii—et 

WEE Lk L a.' L a' 6W=0101U 1 0 0-6 0 0 n rrifiV.--e.D A. 

WO 2013/051363 14 PCT/JP2012/072794 

fem Lfctztz 1 0 0~6 00 nmgJ|^^Co 
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1115R0CIE 

Hii**1] )it i, Aottate3mAutz-_,t 'D --C )3 	tt. tz: fal ft t 	tom, 114 

,E3MALI t:.-_,t °D -C4P-Ittg0 6:.--3M -.5 Mr tcl: Z flititg[Mt 0 

[1,4**2] ilthEJN It 1, 	ill2tKIE-alt efetartrAT a) 	nii:tat if! --e4-MMIt 

7 	1,43RIA 1 Eaa)faft*MIto 

Cii***3] iltigEffivi'lltrEtz 80.  Z fet'iNg. t,  0 . 	3 — 1 T --e.b Z II** 22 

ii0fattmamtto 

[gii5RIA4] ni,E,Iimit i, Aottatttopflae, 	1 0 n m.1,;(±, 	5 0 0 n m.1-..( 

-F-e 	Z goi5VA 1 X6 2 kaa)fittitglMto 

[1,4**51 11-423MALIVEttaeigta--eqgt:s tvc ts Z ,1*** 1 ts 0 I., ,143R 

*3 a) 0 Ttt./J\  —* t::- Ea Oflitit*Mto 

[114**6] 11-42kM It 1/ Agi4KlEat e, 	1 offiii%i-;t_t, 	6 Offili%J-;CFT 

-,A--,L tv-c- tszi,4** 	0 i _, 1 ts 	go$3RIA 5 0) 0 T 41.75\ --In.:Ei,a)faltt 

*Mt° 

Cl* 	7] VeMlitiTkNit 1, AgPtiE-alt L3MALILi.gica L-C, 44,1E 

Mit 1, Aottat 	114,1a3mAii --(1)3m-zm 1 ors iiiL . 
11-412AJNIt I, AIM* VuItt't'lll t:.-.3M -5 -ftZM 2 OVIL, 

MA_ Zflitht*MIt a)11 35_510 

[j 	8] 4423-}1NALI TAM -1/43s ttt,:CM it I, Agi4ctat /3\ 6 ts z Witt 

1211tgaiez-_&A L. 	114 ,!,EVAi VElta i3N 6 'igta 	Ilki 's `
q 

 -c , 14 

Efetttl 	ME,E4P-Ittg0 tz: 3M -1/4's -ft z id$3RIA 7 Eaoffitthpvt a) 

IrlIc. 

WO 2013/051363 15 PCT/JP2012/072794 

!t#©S6SS 
^in] tu 

IE^M \,z j; o T iz mmm^0 

^112] tuiB^s^ is 

1 tmommmvoo 

*6<M'I4!IJ5£^O 

tuIB#S^b>|g^k^CDfSS^\ 1 0 n mJ:JL±S 5 0 0 n m&> 

1 xti 2 

5ftiI5] tulE^M©®ttS^IlS"e^Il^ tiT1 &IN LIi>tt 

ii 3 ®iN-rti^-iiciEi6©«ii^o 

^116] fulE#S^b>ig^b^^\ 1 Ofii%^ 6 0fiM%J^T-e 

1 LIi;£iI5 CD^ttifr—iICIEtScCO^ttt 

lfiJ3c^o 

5ftiI7] fulE# 

H+f 1 amM^ 

tuiE^s+t- u a>xmt, 
lis (D m&J5)lk0 

mfemmiz&Au tuIE^IM«tts^ b&m&^ ra ^ i± T s m 
tmmzT iz tmm1 © 
m^ito 


