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.-CZc. IrMtati-MTFIU:lit:ALIFIUV'SliNe, 	0. 	1 Q • c m 2 J-;t_ETZ 

a)-') t, N a C 10)21.e, 0. 5 MOD7.KgaTODIVAtatiE MAYO 

6, 	PTI.,<1, 1 OQ • cm 2 A, 	ckt•JPTI.,<1, 5C2 • cm 2 A, 	At 

PT L < 1, 	3. 	5 Q • c m 2 	--e 	tj , 	NaC I VA' I e, 	4. 	5 MO)7.Kg 

ATODIVAtatii MAYO 6, PTI,<ti oQ • cal2, ct t,JpTi,< 

654 • cm 2 A, 	Al tPTI.,<1, 1. 	5Q • cm2---eZ0 	Eil.a) 

NaC I 7.Kgat:80- ZITAtatiLa)-FIRt:lit:ALIFIUV:4:07Y, 	0. 	1 Q • c 

m 2 J_E-CZz.::Le-Alitaig-CZ. 

[0031] tcai, tgordAtatA, ift.tRmithtt, Membrane 	Science 

, 3 1 9, 	2 1 7 — 2 1 8 ( 2 0 0 8 ) , ifitliVt-, jj*-*-"A-Na, 	1 9 3 

—1 95R ( 1 9 8 4) 	6:.-_,Ea -,3_41. ---cozl6:.-_,t t,JAL11-1-za.- Le-C_kZ 

0 

[0032] *ftliAaAgft4a1R07.10*---eolit3R1$ (litait:ctZtV_RiEV 6, PT 

L < 1, 	3 0 %, 	ct t•J PT 	L < 1, 	1 5 %, 	lit:.-.PT 	I., < l, 	8% 

--eZc. li1;M$0)-FFIU:lit:ALIFIUtS0e, %Jt_h."-eZ a'. L /31T 	LAN0  

litAl$t, RIERIN---e, 	iEft, saftts E a) LAM tcl'' 5 )< — 5' — 	'4#R 

zz.:Lt:co,J$Mozz._-.Le-- zo 

[0033] *ftploARt4-alrOa)P1k7.1<i6, tVAIrOoKit:31L -C, PTA L < 6 7 

0 %, 	ct t•JPT 	L < 1, 	5 0 %, 	:35 6 1,:.:PT 	L < 1, 	4 0 %, 	!tit: 

PTA 1-,< i,  3 0 %•--ezo P1 *20)-FFIU:lit:ALIFMV`SOe, 	5 %Jt_h 

e*litaig-C 	•o 

[0034] *ftploi-tig,httgoM7.1<$t, 2 Ox 1 0 -5 mL/m2 /Pa/h r 

1,;tF7131T1_,<, 	1 5 x 1 0 -5 m L/m 2 /P a/h rJ,;CFeckt•JPTL<, 

1 2x10-5 mL/m2 /Pa/h rJ,;CF7Y -,3 66:=17T1_,<, 	1 Ox1 0 -5 m 

L/m2 /P a/ h ri,;t-FeffitPT 	Loc. 7 71<$0-Fm6:li6:$1_11Rtv-soe 

2. 	0 m L/m 2 /P a/h rJ,;t_he*ligrligTZ. 

[0035] *RBA OpAgt4arg **hC 	.t I) 7-0)V=JNEI3i1  (,, ET01.3 
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1 0 
	

PCT/JP2013/076113 

l39: -V41.--CoZtc6e5N+J-;t_t-eV'J, *NO'gt:.=;141_1t-etSoc. —Nag 

t::_t,KFRL,7)-1-s-,3541.Z. 

[0036] Z:.-_, *ftlE9101-43•VARttlr04.'1 - Ztc6e5 0)*MItaA-6:.=-D kJ\ --C 

gAIEIA 	Z 0 

[0037] *ftlE9101-43 - Ztco-e5a)*MItt, 	(A) maniat 

(B) Itffi-a 	i 7 — 	;0A 	3•L L -C -A- L, ;056:.-.Z U-C%t:.-_, 	(C 

) gPI, 	(D) *-arAP8AIJ, 	( E) *-aMiLAIA-3ctrie ( F ) 7)0V) kCE 

-alt-g- 	L, *ftlE9101-431Mhtlikl, a' a)* Mt 	RiEaFt,L --Cff 

:St. Zo 

[0038] JF, *ftlE910 1-431Mhtlr04.'1 -Z tc&50)*Mt (J-;t'l, *ft 13 A a) 

W-Z 

t- 

tt L tftV t:.=-A-V.Z31,:.-_-DkivriV,13 - Zo 

(A) mattiLat 

*ftlE9101-431Mhtlikl, mattlEat 	-A-tiN*5tHAomamtRiLa 

Ft, -.35-t -ctszo mattlEatt. 3•1(,:=JP7'S < L t 1 -DIDI 	1, itht71 ,  

frIa 	L-C1-3 t,J, 7.1<ghtTZ a.' LePT 	Loc. is 8, 7.1<ghtTZ L 1, 

2 5 t-e,41i8* 1 ooK lig3t:3-4 l/r, iPts< Lt 1 0 K lig3g11 -Z t 

ayet,J, PT 	I., < (,, Ws< Lt 3 ON'i3Mg11 -ZtaYet'J, 	ct (') PT 

1, <1,, 'Pts,<Lt 5 ON 1253g11 -  Z taYeZo 

[0039] a.' a) ct -') 1-sffiattlEaltt, IN A_ tS, 	( )< 5 ' ) 	7 	') 1,— 1-4E-at, 	(< 

5') 7 	,))1/7z KlEat, 	E=)1,i-5-)1,4E-at, -~-aE=)1,4E-alt. 

N - E=)1,4E-at (7z Ktlii-a -zw-aft 	) 7 - ) . 71))1,4E-alt 

eti6tt.Z0 	z:41.6oitet, 	()< ,9') 7 	') 1,— HE-at, 	(< ,9' ) 7 

'))1/7Z KIE-altePT 	L < , ifiTt 2 -Di-;t_ta)7 	'))1/7Z Kaarf/ 

Rt)<'9''))1/7Z Ka 	-z (< ,9') 7 	'))1/7Z KlEat ectt'JPT 

I., 00 

a.- 0-)t, 	(A) owattiLatt, ii, 	,[tmima 	2 -DJ,;t_h - 

z t a)ePT 	L < , a-  tozct -D --miwcsgv,)A.z1:4A-.) 7 ---C'Z 

a' LePTL, <, Tai—ARA ( 1 ) 	t.L-6—f12A (MA) --e-1/4354-LZIE-alt 
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/Ai I,: PT 	1, <, T 2 - 42 A ( 1 ) --e -1/435 tt. Z 'tat eA' t PT 	L, 00  a' 10 

ct -') tsffiattlEaltt, AoffiaRarfRIERVAA., p H Eft, 40•Ct1. 

Vz.. t 'att. Z 0 	I, 75\ t, RAJ'S, 	a *t, 	7 *t, 	X *t, A ML -*''n, 	q•l. 

An, 	6M0)3t'hti)1/* 	*tAbN140`)i)1/*- 1714 -Z z:Lt::_ct 

('), 	'-g-At::_ffial, --CiAliWNZ a.' Le- Zo 

[0040] 1;CFlz, 	-art (1) 	•-C -.354-LZIE-altt:.-_ -Do-C,V,13-Zo 

[0041] [1E3] 

-ARAM 
1 ' 	° ,c„ ,--C.,, 

H 	'---C 	NH 
R1 	1 	 H 

_,C, 	
2
,0-(-CkH2k 0 )

x 
 L.

1 	

NN 
	R1

1_ 2 	Th- 	 C-C 
// 	\:\ 

L2 	 0 	C-H 
---0-(-- CkH2k  R 	NH-L1-E0-CkH2kij-0 	 0 	 / 

Y 	1-NH 	R1 H  C---C\ 
	 \ 	/ 

, C-C H-C 	0 	 ./ 	\\ 

11 	 / 
0 	C-H 

H 

[0042] -ARA ( 1 ) 	iti, 	R' 6 71<AIF,tc_- 6)< 	)1,a  	o 	L'  6'0. 	.1;5N 

2 -4 OiltAt L <1, 11107-1/1/*I.a -c. 	tc' 1,, 	L' 6:.-..8o-c, 	L 

la)1-C:.-_Ai-a -ZRAEL'2AEL7`L 1 a)P]-4YOAE6:.-_Ai-al_,tc_-  

*CSLZ a.' LtV`soo 	L 2  l, 	2 	oittl,ia -c, 	Ic62V-c_- 63 	-c, 

x, 	y8ctVez6, 	-)7ai-L6:.-..0-60)VNL, 	x+y+z60- 1 8 

Ai-cAc. 

[0043] -NA ( 1 ) ri, *NOR 1 1, ThiNt:.:P1 UTtAtS.D .ZO-Ctck 00 	R't 

, 7i<AE, --eZ a LePT 	I., 00  

[0044] -NA ( 1 ) iti, 	No L 1  1, ThiN 6:.:P1 1.; T t Ats -D Zo-Ct ck 00 	L'0) 

7)1/*1, 	algY0AtW, 	3 	tc 1,  4 /31T 	I., < , 	3 ect (') PT 	L, < , tsi3N 

Tt, gAN3011$14077)1/*I.aelit:.-_pT 	Loc. L' 07)1,* 1, Jai,  

-1/435 6 6:.-_f# ate 	L-co--c.  t ct <, aimAaL L-C677 /1/*11/a (PTA L < 

(,) 	)1,a) , 	7 ') -)1,a, 	77)1,*ae6i64-t.zo 

tct.. L, 	L i t:.-..80-c, 	L ia)mt:.-111i-a -ZRAEL2AELei_ 1  a) 
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FA-VOARt::_tli-a Ltc_- **IL Z a. L atsoo  L 1  antME,L ((5') 

7 '))1/7Z Ka0Y2A1,$L 	Z AtI4t-cta)7)1/*1, 	a ---e 

v,). A7)1/*  1, 	ae3•IiiV*Ii 	L Z Via, 	-Aa)RAIF,L ()< 5') 7 

'))1/7Z KaaY2ARL e7)1/* 1 	arri 0P1-  0 'OAR 	lzeca LAI- 

, - 0 - C - N -41 (,NZ 7Z t -)1/41) 	LZz_.- LtAA.64-t•Zo L 

/3`L. *RHA ---cEpoz-ARA ( 1 ) •-C -.354-t•ZW-attlEalta, 	z: a) ct -)ts 

'101E-alta-A-V-Ltsoo 3i6:.-_- (3,  - c - N -0',3s-zL, WO 

„E. 	a)41ET3A74ek_dz: (,) - -kiNo lit:.-_, 	z: oct -') tstalt a, 1 #11:1 t:.-. 

37 74 -1/45 tt•A'D -  < , 	tc7.1<, 	7.1<3•10411-FT3A74/PUE-1/435 tt., 	*RIE1)110*Mt 

0)1 4k-Zht 	1E-F -.35 -ft Zo 

[0045] -NA ( 1 ) r, 	L 2  6:.-_86Z 2 ifioltea L L --C a, 7)1/* 1, Ja, 7 I) 

-i.a, 	2t5ovAlita, 	tc_-aa.-41.6a)g.a.)--atp-tipt;tszaeti 

641., 77)1,*i.ae1,00 ts8 , 	2t40 iteae7)1,*i.a-g-ti,  

via, 	a.-07)1,*i.arrit::_a-,3_6t:.-_-o-, 	-s-8,trf-N 	(R a) — 

75` 6 	a tt. Z ,-.P ts < L t 1 fE0Dae-A-V1.--Co--Ct ck oo a.' a.' Z. 	R a a, 

*AR 	tcagAN 1 -4 a) 77)1/*)1/a -c. 

ts8, 	7)1,*i.aiti6:.-_-(3, --A-ti•L6 , IN A_ a, 	— 711.* 1, 	— 0 — 

711/*1, J -19),t 	t:.=, iteaa)itAitl407)1/*i. 	ae_t,E,\T-1=11; 

liL-Cl_teLtcto)--eZo 

- 0 -e-A-V-LZ 7)1/*1, 	ao)1414KINL L -c• a, - C 2  H4 -0-C2H4 

-, -C3H6-0 -C3H6- el,1641.06 0  

[0046] -NA ( 1 ) iti, 	L 2  e7)1/* I. Ja-g-ti•tii-a, 	77)1,*1/aL I., -c a, 

I, J. 	i 	I, J. 	7° CIEi, J. 	•Ys 	1, J. ,'J 	1, J. /\*:> 1, J, 

7c'l, , A- 	i, 	, 	J=i.ele164-t•Zo 	1_ 2 07)1/*1, 	aa)0.. 

Na 1 - 6 /31T 	L < , 	1 - 3 ez's 6 t:.: 	L < , 	1 elit:.-. 	L oo 	tc 

a.' 07)1/*1, Jab 	61,::_fflitlal,--Cki\ --Ctc<, AfflitlaL L-ca 

7)1/*)1/a (PTA L, < a) 	)1,a) , 7 ') -A/a, 7)1. 	*aelels 6 

tt•Zo 
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[0047] — j 	(1) iti, 	L 2  e7 l) — 1, Ja-gti•tiii-a, 	7") — LiaL 1_,--Ct, 

7 i=1, 	J-7 	1,J751,1s 64-t.Z. 7') 	I, 	aaY0AtW 6 — 1 4 

/J 	L<. 	6-1 0e-1/43566:L,<, 	6iPti6:Loc. 	L'07 1)-1, 

al, -.3s 61,:fflitlal,--Co--Ctct <. aiMitlaL L--(1, 7)1/*)1/a, 	7 

)1/*ael,1‘64-t.Z. 

[0048] —NA ( 1 ) iti, L 2  e2t404ArtnagtiNtga, zi• ovAitcu, 5A 

tc 1,  6 AEA 751T 	L, < , Val L -C 0-C t ck 0. etc. ---WMAittn-e -D -C 

4.r- -wovAittc-e 	'D —CA) ct oc. 2159)4ArAaa)4ArA6, El) 

E7:), 	El):, 	El),9r:'), 	I- l) -7:'), 	*I '), 	4 Ni*) ,) 

, *J-Nil) J, :>1 l) J, 	75'7:, *)*1J-1), 	ED—A., 4 	K 

—)I., 	77 	/N)-,7, 	7J-7i, /N)s 7J--,i, 	E7V—)i. 

, 4 -Z YV—)1., /J Z4 	YV—)1/, 	I-') 7V—)1/, t*Ii- V—)1., /J 

X7*ItNI—)1/, 	7-/Ni—)1., /NI•7N1—)1/, 4 N17N1—)1., /X 

4 V 	77 N)s —)1/, 	7-i'7Ni—)1/, 4 vt*t-i-)k /x-(v7J-*Itv 

—)I., 	Eml):'), 	E'l):'), 	E',7:'), 	4:ZYNil):'), 	7-/Nil) 

4:1:Ee6i 6 tt.Z. tsb\--et, ---W0kArtlePT 	I., <. 	El) 	J. 	E'7 

El) Z :'), 	El) '9r:, 	I-') 7:'), 	E7V—)1/, 	4 Z YNI—)1., 

Z4 Z 5Ni — )1/, 	I- ') 7 Ni—)1/, 	7 Ni—)1., 	Njs 	7 V—)1/, 4 V 

7V—)1., /J Z4 V 	77 Ni—)1/, 	77:)7Ni—)1/ 751T 	Loo  

[0049] — j 	( 1 ) iti, 	2t407*Artia07*Arti072-D07eca0741im6, lit: 

Fit/f -.3541.Zta)--etV's<, INAJSEI --ett.tS, 	241, 	341, 	441-em 

it -za- LeUiR-e, 	2 -DaAiii-akiNT41.101i1E-etabtsoc. 

tc , 	2 150A/Vaa)AFAU, ;3_ 66:.-_fflitlal,--Ctct<, AEA 

at, 	77)1,*)1,a, 	71)-)1,a, 	77)1/aell64-t.Z. 

[0050] 

[0051] 

	

—NA ( 1 ) iti, 	k 1, 	2 	tc_- 1, 	3   -e, 4No) k l,ThiNt:.:P1 UTt A 

	

ts.D-Co -Ctckoc, 	7-c_-, 	CkH2ktilt14*ES--e -D --CtliVES--C -D --Ct 

ctoc, 

	

—NA (1) iti, 	x, 	Ni8ckVez6ai-Lt:.-_o—e07g 	L. 	0— 
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5 a)VR751T 	L, < , 0 — 3 oVRect t,) PT 	I.,0. 	x + y + z l, 	0 — 1 8 

Ai-z-_-  -7Y, 	0 — 1 5 751T 	I., < , 	0 — 9 eck (,) PT 	L, 00  

[0052] —42A (1) 	iti, 	—42A 	(1) 	--e -.3s  	tt.ZW-attiLata)1414KIN 	-FE t:.-. 

[0053] 

7i -  e, 

[1I4] 

*RIEIJIta.'41.6t::_lir/ftg-t.ZtOT(V-soo 

o 0 

''''''."---cH '''''.LNH 

r--. 
.„..0 

H 

0 0 

( 
H 

0 ....- 	--- N 

0 	 0 

0 

.... .K.1.- 
,,-.,,,,„NH 

8 
) 

	

,. ,, 	,, 
H 

`L 	p/ 
8

„, 	,NH N 
H 

Iftitc-A2 

0 0 

.. -----IcH 0 '''''"-)LNH 
I
0 

A.....,„.....::: II 
N...---\.,"-N-"Its,.% 

0 0 H 

,...
j

.,rsi 

 j-- 	
1 /  

H HN 

0 	
HN 

HN  
CD CI  

aftstfLft* 3 Iftqt**b4 
0 0 

NH 
H ''''----11‘'NH 

,--..„.„,--..,,,,„0,,,,,..-..,,,N,.....„.., 0-(CH2CH20)x 	H  

r 
,0 

8 	0 
-0 	

z(0H20H20,-- 
C 

N,/\N 
0 II I 
(0H20H 20,y 	0 

r 0 

'Ftli  

	

0 	 1\---"•N-'11\7' 

	

14) 	 H 

.,:
„.;-,, ,.,,NH 

8 
H 

H 	x+y+z = 9 

2 l'."1 I'VE i'''"t 401 5 aft fifElNiz 6 

[0054] —NA ( 1 ) 	--e -1 /435 tt.ZW-attlEatt, RAJ'S, -FE *—ix 1 Ri, 

*-1A 2 t:.-_ ,It .D --C11Z a.' L e---e Z 0  *RIE1)10A3AhlttliC:.-_6, — 

NA ( 1 	) ---e -:54-t.z1E-alt 	2 mi-;t_hmagi--at)-t--cill 0 --c t ct 00 	e tc, 
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geLRO —fRA (MA) 	 --e -1/43stt.ziLatLmagi--at)-t --cicEil LZtabtso 

0 

[0055] [1E51 

..A.-- A 1 
NH2 R

l  

NH 2 

OH  
••••"CN 

R 0 
CN 

Raney Ni 

H2 

r.  
OH OH 	

°--I! 	NC 	R 	I R MT-2W 
CN 

0 
NH2 	R 

..ON„...--L„.. NH 2 
).LNH R 

, 0 0 CI 
ON))1•11 

)( 

r.---•R 	
R 

ffi-Z•-2431 

0 	0 

1.,%_„,R 0 
	

0 

NH2 	 NH2 
rFt 

%-r
NH  N 

H 
0 

R =H, Me 

[0056] [*-1.,, 1 	] 

( —VIII ) 

t 

7 	') i=i= I- ,))1/L 

1  ) :> 7 ) taltV41  

I- ,)L Ki=1*)< 

ZVI' 

11/ 77 Z i)< 5' 	LoaFt,t:.-_,t (,J 

z._-.0D1filioazt, 3-6 0 °C---e, 	2 — 8 Hirm,l- tS -3 a'. L 751T 	Loo  

(M=V1) 

7J1 ,) 	7 i tat . flIPIIVIT--e*„ L az:s -ft, 	shtTcazt:.-_,t (,)7i1 i) 

7Z J,(E-a!tt V4Ziflo 

0 

z.:ovi'oazt, 2 0— 6 0 °C---e, 	5— 1 6 Hirm,/ffts-3 z.: L751T 	L0 

(EVIII ) 

t') 7z 	,fE-a!tt L 7 	1) )i/ogo D') KR(, )< 5' 	'))1/0g01=1 ,) KL07 

)1,,(EaFt,6:.-_,t (,)*P7R77 	,))1/7Z KiLat V4Ziflo 

z._-.0D1filioazt, 3-2 5 °C--e, 	1 — 5 HirC7ts -3 z.:L751T 	Loc. / 
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8, 	7 	)1/ILAI_U, 0,30 1=1 	I) K6zitIA.-c77 	I) )I/0 	w 7.10tRt)< 5' 	I) 

)1/R,uKtCE110--ct ct 00  ts8, 	7 	)1/1EVI--e, 	7 	I) )1/0 	1=1 I) F'2 

)< 5' 	') 11/R 	1=1') 	Kor)JEllkiNZ :. LT , AVt -ZttL 1, -c FA-3•1 

t:.-.77 	i))1/ 7-/Z KaL)< ,9, 1))1,77z KaL -ziE-alt,f141Zz._-.L7V-e 

Z0 

[0057] [1I6] 

*—./.,, 2 
Bz msc 1  Bz 

HO.„, BzBr 
,,,.NH2 , cnii2. 

 HO.„,,  N.
a  

r, 
ng--.02n 	.- 

,- 	 Ms0..,„... 
C,F12, 

,..I4, 
 Bz •-•  

NO2 

OH 
NO2 	CnN2n 	 NH2 

O
./ 	

\ 	Bz H2n .„...Cn
\ 

OH OH 0 

N" i 
0 	 Bz 	Pd/C 	 I 

0 
NH2 

, 
NaH I 	 H2 	i0CflH2n 

Bz 
% E. i ll 

.NBl 

Bz 

CflH2n  
I 	

MMI& 	NH2 
BC;NFI2:Bz 

CnH 2n 
1 
NH2  

0 	0 

.,)"L.CI 	NH ..., 	•.2 n 	
0 

,....
r  

0 \
N 

za& 	70 o H 
 

CnH2n 

N
I 

H 
CnH2n 

HN 
I 

- 0 1-r 
0 

[0058] 

0 

ts8, 	B zl, :-;)i,a 	 0 	7-z-_-, 	ms(,)( ,9, )1,*=)1,a 	 

[0059] [*-1.,, 2 ] 

( —V1) 

7 2 i 7 )I.— )1, a)2Argt:.-  _, , )1,a, /)1,7J-*t)i,t=)i, 

at:.-_,tzqma4Aavz,t(,)2Aqa7z I 7 )I.— )1,4E-at 	41  z T 

flo 

z.:a)Tf'i'oag.3t, 	3 — 2 5 °C ---e, 	3 — 5 Hirm,/ffts -3 z._-. L 751T 	L00 

(M=V111) 
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2Aq,17 Z I 7 )I.— )14E-alto 0 Hat:.-_, )< ,9, )1,*=)1,a (±E 

*—.Z.,. 2 -ea, 'ft 	L-C a.' tt.Eili, Lk- ) , 	p— HI/I11/7J=11/a 

0 N,AtEa4A L, 	)1/7J=)1/1E-aItV41 Ziflo 

a.' ov'l'oaFt‘a, 3 — 2 5 t-e, 2 — 5 Hirm,/fts-',z_.-  LIM 	L00 
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liNiTnL L, ---c 1, , 	INAJS, 	E v o n i k 	industries#110)T 
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ego 	GI 	i de 	432, 	pi] 1 1 0, 	pi] 1 1 0, 	FA 1 30, 	P] 4 0 6, 

[j41 0, [j41 1, [j41 5, FA4 2 0, FA4 3 5, FA4 4 0, FA4 5 0 

, FA4 8 2, HA 1 1 5, FAB 1 4 84, ITAZG4 0 0 (oTtLtAAV 

etls   	6 tt.Z. 

1, — 5' —Iii.LALU, *Mt* a) 	): •K ii 1 0 0 N 1231131,:.-.1,1-  L, 	o — 

1 0 N 1231113 /31T 	I., < , 	0 — 5Na3mect (,) PT 	I., < , 	1 — 2 N 1231113e -1/435 6 

t:.-..PT 

 

L. 

[0114] _EEJ-;0'1-(Z, *ft EIJI OR UM 	Z tc: 673 a)*MIt 1, Z,56:.-.. ck (,J, RA_ tS, 

M1.0]±AIJ, 	firiAIJ 	-A- 	I., -c t ct oc, 

[0115] <fil7tK> 

*RIE1)101-45• 	IrO*a--etabl-soe, 10.101A1. 	AY). 

tc/951,:.-AtUgL 1,--ct4,17tc -  Z z: L iYPT 	Loc. 	t1176 , gTLE 

ti17tKePT 	Loc. a' a)*TLKtil7tKa, *ft 13)1044,E*Mt 	* -3,t tie 

tc a-A-R-1/43s -fttc_- "MEILaZz's -ft z a-  L t::_ct (,J)1M0-3gL I., •-c** -  z z_.-  L e 

-- Z. 

41EHtUAL I., --C a)*TLKti14K L 1_, -c a, IN A_ tS, amiat.ca-a 
vo, Z 7J1. 1t -7-r)1/1.x, 	l'ANItsWitTL -Z 7 4 )1/1,./Y1,164-t.Z 

o *RIE1)10*.ENti14KUM -  Z AMU, INAJS, 7J1H) 7J-  1, 7 4 i (7J1') 

_3i 	, 	7J1H) 7°1=1 E i. 	i-s Ls) , 	t')7 	1=1 = I- ,) )1., 	7J1H) illE E=)i. 

, 7J1') i 	5-  )1., 	7J1') 7Z  K8cttie-t.41.60)7J1H)7—TZ75`, 	Z1iN6 

, 1i.lAiS7J1,) ZJI.tJ, 	7J1 I) i-5-)1.)1/7 , 	7J1') 7 i= I, J ZJI.t, 

7J1')7i=1,J1/ 7 -f K, 	7J1H) 4 Z K, 	7J1 ij i-5-)1/ZK (Po I Yet 

he r m i de), 	7J1')77 ZK, 	7J1') 7 Z K 4 Z K, 	7J1H) 7. 	I) Q= I- I) )I. 

, 7J1') t - t 	- H t ,) 7 	,) 1, —  H EilFR-t JI. 1=1 — 	, 7J1 I) 7° Q E i. 

, 7J1') 	(4 —))1.— 1 —, 5- ) , 	7J1')7viEE= ,)52 , 	7J1 1 )5- 1-7 

7 )1 / 7J - 1=1 i 	1, 	, 	t')'•*1J-  7J1.7J-  1=17°1=1E 1, 	, 	7J1') 	im=i I- ,) 7 )1/7J- 

i=ii1,8,trie-t.41.6107JI ,J7—t:.-_a-j<*TLNI1M--eZa.'Le-- Z 

. z.:41.60 -)t, *RHJI-ea, 	7JIHJA- 1,74 	751Ti,k,N. 
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10*.ENti12tqickr_PIEHt#A-6, RAJ'S, 	IEI*/-f ')—-\'DF r e 

udenbergFi 	It rat 	ion 	Technologies 	(No 

vat ex x$4 g) 8,trfSefar 	AG75`6JINtq1."-CliNZ. 

[0116] RIEMt:.-_, *TLN4CtUA---ezti12tKt:.-_*ftlE910*MIt 	%*".A-R-"C 

Naa)-31Avta-a. 11,-Z*TLWIEHVAAIDti14K6, RiEt:.-JEIIkiN 64-t.Zi ,  

)1/*—no)fM41-%MPRII5( LtskiNA$40ti17tKePT 	L,  00 fit" *RIE111a) 

MMttt, *TLN4CtUAa)ti12tKt:.-_ -Z z: L e--e 	Z t a)--eZ z: L 

/31T 	L 00  

[0117] *.TLKti12tKt0,7.1<ft -Z z: L /31T 	L 00 	a'  op tc 61), 11E11 -  zti 

1* 	a 1=1 t VIII, 7J-  V JVIII, Kntell,±1, i 5 J t v 7° I) 	ALI V_Lilts Ea) 

Zil ,/ff -DAL-  to)751T 	1,00 

[0118] Ci-Ci.R11MtliMa)213M11 

Z:.-_, *RIE1)10VtilMtliMa)tCli 	!API 	Z o 

*RIE1)101431*igttliMa)laMIt, 	(A) wattalt, ave (B) 

Its-a) 7 ---eZ*P78M -attiLalt -A- 	ZWZttRiEalt\ -.35 -ft 

, 	9j2TL1**--13•$ 	0. 	6 %it_t 3 . 	0 °/0J-;CF L -Z,1z1I, 51--eZc. 

ME*Mtifit:.-_, -:s 66:. (c) g'Pl 	A-a), gA*MIta)Kii 1 0 0 WE 

3gt:31 l„ I,V21-110)-A- e 1 — 3 5 N 1253--eZ z: LePT 	L 00  

fi tt, ME ( c ) gPlt, 7.1< 	tc 67.1<ghtgPlePT 	L < , ME*MIt 

ti17tK6:.-_*-3,t tie/tct -A-R-1/43s -ttcgt:.-.RILaFt\ -.3s -tz a.' L 131T 	L0 

0  -1/43S 6 t:.-_, MERtaze, ME*MItt::_i)1/*-60g41-  L -cw-i -zR 

iLaFt‘e 	L 00  

[0119] 1-;CF, *RHAIDI-43#04Htlr00)-tlIagNit::1A13-Zo 

*RIEIJI --ei-,C1Cgttlila -zlig, 	ti17tKt L < 61&ti11 (*t:.:* 

RIE1)10*Mt 	* 	L -clrOUM -  Z tc6e5a)ti14K--e 	-D -c, IrCfMltgli 

AtE -1/43541.Zti1*--ezo 	ti17tKLI&ti17tKL61)-c, 	i-;Vfli17tKLT- ) 

,fCE -z a)epT 	Loc. 

*ftp]a)*MIttil7tKa)*-\b-A-Rv*tal-zt'i'-a. 	'-/f-.354-t.tc_-#i 
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12tKCEIllivr/v 	A-C,170 -Z a' L7M,  R-CZ7Y, 472zfi12tKcEllo 

--citAtA--elrOglAtza.- Lt,--e_kzo 	ti,17tKt, 	ittlVigt:.:4_km-.354-t.zi=i 

—)1/ffAt-et, ctkiN o ts8, itre,A--e11,11M-zta-a, itrnigt:EAN:354-Lz 

, )1/i-±t:.:ti17tKa-t., 	Jr0,1M-za.- Le--e_kz 	(tz-_-t, 	z:41.610 

510)Ca.)--at)-t) 0 z:oct -37's511C,-zL, *ftp]o_hga*Mtit 

tP,A--eti14“:_-_*,&11-zz:Le--e_k, 	t,L- t, 	- - 4-t.,*-47‘sivA--e* 

,TA1- zz:LeC_Zo 

ts8, 1CtMIEHtotc_- V,:=1CM3stt.zti14K, lit:.:*.ENtii4K, 	q 

1,-ztgat:.-_,Ntii2tK1C,11L ---ct, ctkiNo 	'Lola, *ft0)*MtVb' RN 

ti,f2tKt::_&0:5 -tRiLaFtdAthz L, 1&ti12tKa) g i • egLINE:5 tt.Z 0 

L a) ct -) 1-si&ti12tKt, ItKMAA 	kVA-  z ;05ets <, INA.tS, 	P E T 

7 -f)i.L.-)[.-&a)kMV -A-6/3. liC:Motc:673(,:tt---esztay--e 

tt3S, Eoct -31-stayetabts00 

t,L- , *ftpla)MtVb'TLKti14“::_&0-1 /435 -ft, *TLNti17tKi-;01-10 

fil4KCEHop,:.-.RIE:35 -tza- Lt,--e_kz0 

[0120] *ftlE9104[Mtt, INAJS, t — 5- 	— 5- 4 	, MEI L ffl L 	—T 4 

4 	7A- 7 — KI=1—)1.-5--f J‘, 	')/-1=1—)1.-5--f J‘, A 

M 	—5- 4 	, * 	—T4 	, IMY K/ \ — 	—5- 4 	t.L- tvio.g.  

— 5-  4 	1,:.-. ct t') , *RN 	tii7tK/Vi t:.= 	—5- 4   	-Z a' L e T k Z 0 *)Ni 

a) 	—5-  4 	M, . PI Hi VL-  1,ittlp, L, -cff -3 a.' L eT 	Z 0 *)f, op] Hi 	— 

5-  4 	t:.-_t, t —5- 	—5-  4 	, 	7 4 K 	—T 4 	, 	1=1 v I-9r  

[0121] 

4 	—5- 4 	c:triefgEl Lffl L 	—5- 4 	‘131T1_,I,Nc, 

It -D -C, PTA LA\ 	51.--e6, *RIE1110AMtt 	, fni L-C OZ 	ti14K6:.--A 

ttYgt:, ct t') PTA L < 6, *JMtt%*3 L . a*Mt 	R'fn-  Z tcobofig41- 

EL, IrOily(VgL, 	ti12tKilq,!,a*MIt*g3 /3\ 6f1g#11,-54-3ctrfaily(Vgt:.= 

4fir1 /45 -ftz tcoba).RL 	-A-tiNtk4.,Ia=v 1-6:_ct t') tli. -  Z 0 

[0122] *ftlE910)PT 	I., otkaiTf'iu, 	( i ) *ftlE9101-43•Vtg,ht11OUM-z 
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tcW)*MtVb' .TLKti12tKt:.-_* -3,t vetti,-.A-R L, 	( i i ) injaMt 

ARV t:.-.. ct (,) RiLaz L, 	(i 	i 	i) 	Pff Z:.-.. ct (,) ):M -1/435 tt. tc: IR 	ti 1* /3` 

6ER (') A 	, 	L kJ \  -') igf'i' 	g--C•*ftlE1)101-431*igttliMetCS-1/43541.Z. 

[0123] 1142*Mt*g3tVg#11,-5,t:.3-4 L_EMOTLEt:.-_ffl< z:Le --e, 8g4'1-N6 

IRII5A3gt:.3-4 L±Ma>filffil,:.-_ffibl-t.Z. 

1714_ 	—5-  4 	lt•--e%* -Ztzl- 6-61,:.-_(, , 	*',41-CZNMttl, +3•7̀ s5A, 

Eitt 	Z z: LePT 	L < , *RIEIJIa)*MIt a) 3 5 °C ---egilrif L OM (,, 

4, 	000mPa. 	s 	5r  751T 	L, < , 	1 —1 , 	000mPa. 	sect t'iPT 

L<, 	1 — 5 00mPa. 	seffitPTLoc, 	7-( KE— K-5- 4 

‘10 ct -3 I' 	i — 5-  4 	'5119) vi -a (,, 	3 5 t T Alit L tc_161. l, 	1 — 1 0 0 m 

Pa. 	s 751T 	[Jo. 

[0124] 1,44_ 	— T4 	‘I4ifi1CE11 OZL, *RIE1110g1.Mt, 	1 5 m/m i n 

A_ Z311., iRats, 	2 0 m/m i n 	kEIA_Z 311.---e#,EIA-z 	ti12tK6-,:* 

-ZZ_'..L7Y-C,, 	-,3_66:.--1-431, RAJ'S, 	6 0 m/m i n, 	1 2 0 m/m i n 

[0125] 

, 	t L < (,ffil--,%4 0 0 m/m i 	n t:.-..3 -zz.:Le--e,z,, 

10.101A1.1V95ZtcV,::_, 1713Vti*htlrOVb' .TLKtta)ti12tKt:.:Nda.)-3A 

tiNtaa, 	Iit:.-_,!,Atii4Kt, 	1143LRoct --)t:.-.. a DJ-NM:VI, 	'1=i—aird,0111, 

AVI,±1, AM-ORN-VIL-C, Vat 8 c Ve11- 	)32,Z*. L tc t a) 	liEll 

- Z a.' LIJ1T 	Loc. 

[0126] RiLaZIONWU, *RIEIJ]a)*MItti14“:.-_*tct -A-R Lk-1, PT 

L < 64 6 0 f'-)J-;ti, 	ct (') PT 	L < 64 1 	5 fi,-)1,;ti, 	lit: 5 f'-)J-;ti, 	A t PT 

L< 6 	3 fi,-)J-;ti --eZ. 

RtazHirm, lit:.:RtazottobonsHirm (gm-Hirm) l, 3 0 fi-) 

e PT 	L < , 	1 0 fi-) 	> 	e ct t) PTA L < , 	5 fi,-) 	> 	e -1/435 6 t:.-.. PT 	L < , 	31-'.` 

iPti I,: PT 	L <, 	2 fi-)eA t PT 	L 00 ±203-te, 	—T-1- 	51 

--etYfM41- 1_1,001gl,:.-_,/ffo, 	ti14K_E-MEA-Z*Mtefig41- E — 11. 	_ iffli_ 

L -C4M)A-Z311.-C, RiLazHirmeAzo 

[0127] t1.00,1iN17.)1/*—*A, lit:AM-Y6 (u VA) 	RiLaFt,t:.-..)EHort'i'a 
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, b\tst,)Via)M tUZU,  Rtt eZc. L'otcob, 318MV<"tc_- 6-e5t:.-_, A 

Afi1E11'43 %, 	7 J •7°8„kr_ie/tc_- tti14K/11'01:.:11,11 -Z a LePT 	1,0o 

tC_- • a L OWE 10M-)16 ( I RA) eAM-A (u vy6) L—Mt::_pg#1--,3_q-Lz 

)i-ALAM-Y6 (UV .,  a' LeV,) , 	1 Ram-ftwz7c. i.-1-074v9 	-C 

) Vg41- Z a' L 131T 	I., 00  

[0128] R1EaFt\ ---(101--Zi)1/*—*A6AM-*AePT 	1, 00  a ots-amgm-;)s 

Rt, *Mt* t:.-..8,-A- -1/435 tt.ZilSoDAHMAIJaNRII50)RePRII5C -  Z;)RePT 

1_,<, INAiSuv —A (400-3 20 n m) , U V — B (3 20-2 8 

[0129] 

0 n m) , 	U V —C (2 80-200 n m) 751T1_,Ii\ c, 

fig#1-AN0AMANt, 7.1q577 — 	'10-, 'OAT— 	in, 1E117.1qM, rill 

*WI, Al17.1q5')U, W115,17°7 Z7 7 — 	in, kX/ \ mit 	,fEltin, *-t 

)10-, i9 	T- J10-, i\1:1172 10-, 	1-1) —tcktMAURAY4A-- 

K --eZo ifilltcti-,4117.1q54%,,' 4 7°0AMARA7 	7°eL (,) I-) OM 

1./kiNc. 	L'Au.-..MA.-c, 	7 	7°105tY6 	1-)1/_ -Ztco-e5(,:.-_, 	kX/\ 

mit 	,fElti-sEVA)iliAl_le)inA. 6 at t 0) t PT 	Loc. 	200-4 5 0 n m 

t::_ft)1640-1 -Z 7 J.7°eL (') t)0.3LA L .-C. 0Z° 

[0130] fM411,-50i)1/*— ffl)]t, 	2 o — 1 , 	o o o w/ c m 751T 	1, < , 	4 0 

—500W/cmecOML0e,pfflgonsui*mza- LeT 

Zts 6 tS, 	a' tt. 	(,) A < •--Ct1E< --Ctabtsoc. giltl.t:.-_,t -D --C, WEI. 

75%1110 - 41.zo nrorit, 	High 	Energy 	UV 	R a d i o m 

eter 	(EIT—Instrument 	Ma rketslIOUV 	Po 

we r 	Puck Tm) 	V: ct (') , 	FiAliTT7J -,3_41.tz-_-  U V — A e# --e;141_17f1_, --C, 

40mJ/c m 2 i,;t_t751T 	L, < , 	1 00-2, 	000mJ/cm2 eckt'it7T 

L<, 	1 50^-1, 	5 00mJ/cm 2 7MtPTL,00 nriHircit:.-.. 

iltiS a.' Le-e 	Z e, m3LRonsHirmim 	I., <, 	2 fi-) 	/Ai t:.-..PT 	1,0 

0 

[0131] -1,43A—-r 	'•--el,, 	PffM0trit:.-..YLIA:35 -ftZtcobt:.-_, 	fig41-ANN 

11,11 -Z a' L t,PT 	1, < , a' ottia. 4Rofig41-AS05Mtft6P1---et 



WO 2014/050992 
	

38 
	

PCT/JP2013/076113 

AtS -D -Ctabtso. 

[0132] *RIE910)1-43Agttlik6, lit: .4 A- Jx#tz---eicEll -z z: L tL I., --c#,, 

4 LT.  0 Z. 	Lb\ 1.,1"S e 6, *RIE1)10)0#04Htlik6-f 7 i'46:.:Fit/f -,35 

tt.Zt CY-NV:4: < , ZAMariet3AtEt::_tPTiftl,:.:1ElloZ a.' Le-- zo 

AJAR 
[0133] Jt-F, 	*RIE91 -41-01J(,:.-_a-j 	, 	-1/435 61,:.=,40:1A13-Z e, 	*RIEIJI 1, 	a' tt. 

60-41th4n.:Iiit/ftg-t.ZtOTIV-s0. tS8, lit::_kfit,)01-solijUj, 	1-3,,i3j 

Rye 1-0/0j tRimaitTZ. 

[0134] (—NA ( 1 ) -C -,3_g-t.ZW-atlEaltoDa) 

[0135] 

-FE 	*-1,.(,,-...'it -D -C, I7J71 1, tc -FEffiattlEat 1 	DM' 1, 

[1E12] 

tc. 

NH 2 	
--- CN 

/OH 

NH2  
oNcN Raney Ni 

H2 
*. 

OF1'..-OH %-1- 	NC 	 %=Ifl 
CN 

0 
NH2 	 .)LNH oN,-----\--.NH2  

oN...---"\---N (0 

NH2 

CI 

I 
NH 

0 
 

N)L. 

II 

*E.T.; 

-NH2 
H 

0 
VA-1111EPitt 1 

[0136] (M—ifl) 

,9i-7—/—VAA.tc_-  1 LIDE1=177t:.-_, 	P) Z (L K1=1*  :>)< 

)I.) 77 Z J)( 51 	(ATrtiET#11 ) 	1 2 1 g 	( 1 	RI ) , 	5 0 %7.1KRIE 

t ') r,A7.1<ga 8 4 m 1 , 	HI.' 	4 2 3 m I 	)iii A_ --(It 	i _, , 7M41F, a 
R.,, 	I=1:1 	2 0-2 5 °C-CItti 1,, 	7'J') 1=1= 1- '))1/3 9 7. 	5 g ( 7 . 	5 

j) 	211i1V75\ 0-CAT 1, Az-. 	r5-F•1, 	1 . 	511i1V11/4 1., tz-_-1, 1- )1/i i 5 
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4 0 m I 	aFt,Arrit:.-..inu L, -t.  oartAm-at 	•A'Ail-,4 1_, *),V, 	Ito 

tc. R-Dtz-_-V-MKR7 ,:>,,./A --etlIA,1, t 7 4 I- 6•'ff 0, ga 

Tg'Pliiiz z:L t:.-_,t 9 7 	,) 1=1= I-') )1/11-M12tKV4tc. 14'6 tattRoi 

H 	NMR, 	MS t:.-..ck z3$h*IiMtg”riltay H 	NMR1-)1/L-14  1, 

tc tc 673, 	-,3_ 6 1,  :3 it Tz' 	Z a.' L ts < ;) 3ITc&g.31,:.-..)Ell 0 tc: . 

[0137] (M=ifi') 

1 L 07J- - I- 	I,-76:, 	_EET14 6 tt.tc 7 	') i=i= I- ') )1/1111:11 	2 4 

g, N i AM 48g (7 -=viT)1/2400, W. 	R. Grace&Co 

. 	#tiD , 	2 5 %77=777.1‹ : )( '9' J —)I.= 1 	: 1 g,,f-y 6 0 0 m L 	Att. 

sum-,3_.tarv-gziv,iii L tc: . avgzt:.-..1 OMp a 077.KA4Al.„ az 

5nEn'1. 	2 5°C'1 	6 Hi 124 & TitA -1 /435 -ft tc . 

jgga)511 1 H 	NMR Tit2, L, ttlik, azi,g-at 	1t7-r I- gat 1.„ t 

74 I- 	)( 51 /—)1/TRDA341- Ltc_-. Iji-Ygll-FgPliatZ L.' Lt:.-..ct t') 

7J1') 7Z J12tKV41 t.z. 14' 6 tatItgt -:s 6 t:.-Att -  z z: L ts < ;opaZt:.-..jEil 

' 	tc: . 

[0138] (-ICI) 

1114—I-Whe A_ tc: 2 L 0E1=17 7 	t:.-..Al,:.:1464-t.tc_- t') 7Z J113 0 g, 

NaHCO 3  1 20g 	(1 4 12) , 	i=ii=i)( , 	1 L, 	*5 OmLA. 

-C, 	3.1<;8-F, 	7 	') )1/0g0 1=1 ') K 9 2 . 	8 g 	(1 0 	lii ) 	3 HirAlb\ tr-CA 

-FL, -t.  a) 4k, '12-C311%11V' Lk-. IF,A0511 1 H 	NMR(,:.= -CCEL 

tc4k, azmat 	r,-1)1-Fgaiia 	L, KR7 	 lt 

Ifg-,3_-ft, -t741-63giA•ffo, gr+-Fgaimt.,tc_-. au.-_, t7ioi=i7 

I7 7 -I - (El/FRIJI//)(  '91  J —11.= 4 : 1) -OM' L, *5E:Lento 

12tK (V$ 4 0%) 	14tc_-,, _tga 3 if'l'a) I- —9' )i/VV, 	4 o %-e.D AL-. 

[0139] 146411L- IElt0714, -FE VAIJ if A-  it T, 	1  H-NM R 	,IJ if L , 	IA O'g a) 

watt-at .] --eZa.'LVCIR,Ltc. 1  H—NMR 	I- )1/ a) 	A,  — I- 

1 	t:.-..7c, 

1 H—NMR 	3eP1 : I 	1=1 1=1 7J)1/1,., 	1 3,,13P4it : T MS 
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[0140] (—NA (MA) -e-,3stt.zwattlEato-am 

-Fga*-1.1.6ZIt-D-C, IN71 l., tc: TEMattiLat NA A — 1 	-,A Lk-. 

[0141] 	[1E13] 

SO3H 	 03 N a 	0\  , 

> CI 	 HN 411 	411 NH 
H2N 411 . NH2 

NaHCO3 	// \K 
q 	0 	NaO3S 

HO3S 	 H2O 

MA-1 

[0142] 5 L 0E1=17 7 Z a (,:.-AngV.K„t 	I) r,11. (f1:1Y0gAziti1, 	: 2iIa#1-41  

1 9 5 — 0 1 303) 	288. 	29g 	(3. 	43mo I) , 	-f 7J- 5-d47.1<1 

, 343mL)JFIA.-C, 25.01-FTIti'L-COZLZ:66:.-_, 	4, 	4' 	—, j') 

— 2, 	2' 	—:)1/7JR (TrtlEitiz,', 11 a#1-41  : B 0 3 9 5 ) 

268. 	6g 	(0. 	7 8 m o 	I ) 	'-.P L T'D )ili A_ tc: . 	25E' F --C 3 0 31'114-'1_, 

AL-1, 31CliT t::_;li Ali L, #t#-̀' VIP, 0' tc. 31C1iT TM i'-' L -C1, \ Z (_L. 6 V: ZIE 

7 	') I=I 4 )1/ (flilY6WAT,Ik4u, 	: 0 1 3 — 1 2 4 8 5 ) 	1 3 8 2''a#1-41 	 . 

7mL 	(1. 	53mo I) 	17Y 1 oti,;t-Fq---Dct -3 t:.-../p LT-DAT L, 

tc. 	?k-F0 7'1, *AAP -F ""C 1 Hem, -t.  OA, 2517:CF --C' 3 Hi 124 It i' L tc . a 

zmatt:.-..4 V7°1=1E)1/ 7-1)1.-)l. 2, 	6 8 6 m L 	/))1_,T-D)NA_ --C, 	±l; 

tc: 	74!tt 	6386:.= ck t') EV') It 0 tc: . 14' 6 tt. tc: 6 A 	3 01_105- 1,/v7 

'1 t:.-.4 L, 	25EFFT1114-'1, --C1,\Z L a.' 6t:.-_, 	4 v 7°1=1E)1/ 71)1. 	—)I. 1 0, 

7 4 4 m I- 	'-.P 1, T-D))11A_L- c, 14' 64-Ltc_liii' 	638 L, 	-t-  0,1, 	4 V 7c =i E 

)1/ 77)1.—)I. : 7.l< ( 5 : 1) 0)M-ag'ff-Y 1 , 	0 74mL -ee, A 	349- L„ 	H 

oigotat (m A — 1 ) 	3 3 9 9 	(115($ : 8 7 %) Mit. 

[0143] 	1  H—NMR (300MHz, 	DMSO—d 6) 	a : 10. 	3 (s, 	2H) 

, 8. 	09 	(d, 	J=2. 	4Hz, 	2H) , 	7. 	71 	(dd, 	J=2. 	4, 

8. 	4Hz, 	2H) , 	7. 	16 	(d, 	J=8. 	4Hz, 	2H) , 	7. 	71 	( 

dd, 	J=2. 	4, 	8. 	4Hz, 	2H) 

[0144] (-A-rou 1 ) 

(t 	7J- 	itIJIMID-EiM 
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-FiE 	 1 6:.--71 -NI0)NaMta)*',-Y 	7)1. z &t:.-_, 	1 5 0 µ m 0)7 4 Al 

4,4CE110-C, 	)---eeg5 m/m i n 073A -,3_ --e*I.,, 0,0-C, T h 
F Freudenberg#11 	FO-2223— 10, PL,3 1 00m,m) t: 

* ,,,f-Y -A-R-,3_ -fttc_-. 	74 A-7 0)40-c 0 tso 1=1 v KCE110-cts*',4-Y 

It 	Ltz 	. *V1i0)*'ff-Y0)5Ea'ljeg 4 0 t --- -D 7-c: . 	UVRY6R- 	(F u s 

ion 	UV 	Systems#21, MALight 	Hammer 	10 

D—//1/1, 	77311.1 5 m/m i n, 	1 0 0 °/otg.) CE110-C, 44 

2%*'/TY-A- tii2tKRILaTit.3 - Z a'. L t:.-..ck c), t 	7 	5-.#P,11*- ,17t2'' Ltc_- 

. ilAit, U V — MAW:Z-  7 5 0 mJ /c m 2 ---e 	-D AL- . 14' 6 41.7-cIR 	7 

)1/Z &75\ 6ER t'”1-1_,, 	0. 	1M 	NaC I gaiti-C"-.PtS< L t 1 2 Himq# 

L it. 

[0145] ( 2-7) 

'AAR 1 Ot 	7J- 	0,11'00)4lFM:.-.80-t, 

6::J,A.t.cj,;l 	6, *rod 1 L Hot: 1., Z.  'AAR 

*M 1E 	1 6:=ENC0)*M 

2 — 7 a) t 	7J- 	ZtIlik'fF 

1_,7"c_-  . 

[0146] (EL VIN 1 —4) 

'AAR 1 Ot 	7 	0,11'00)4lFM:.-.80-t, *M 	11 	1 6:=ENC0)*M 

6:.-.A.7-z-_-1-;01-6, 	*YthiN 1 L Het : l/r, 	ELVIN 1 — 4 0 t 	7J- 	.7k.itIliM 

-ti-LT'41.1/M L it. 

[0147] 



0 

1 
, 	= 

.6. ::, 
Lis 	un o o o w 

ry 41, 

Iv n ,-i 
§ 
,,, 
-a-, 
c:, 
,,, 

A M fil 1 A M fil 2 Alt II 3 AM 114 Alt 115 A Mfil 6 AM 117 

Ili. 7411 :fr:  ft, NI (g) NI (g) NI (g) NI (g) NI (g) MI (g) K2 (g) 

Mll PW 12.50 12.50 32.33 32.82 32.33 12.5 25.5 

EirglEAli Genorad 16 0.50 0.50 0.33 0.33 0.31 0.50 0.33 

ci:' fri P1 LiOH•H20 6.38 8.50 8.50 

fil All NaOH 3.66 5.44 1.26 5.44 

)7A-:!..1-7- AMPS 32.08 42.77 18.97 28.24 6.52 42.77 28.25 

11 IPA 18.10 18.10 13.58 7.26 

MAP] MA-tit* It 1 26.80 16.11 16.11 

AR tl All MA-1 42.72 31.21 50.54 31.71 

N.,--11.tiLM Tego Glide 432 1.00 1.00 1.00 1.00 1.00 1.00 0.98 

Et PM Pg All Darocur 1173 0.50 0.50 1.00 1.00 1.00 0.50 0.5 
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[2] 

[0149] 

[0150] 

[0151] 

[0152] 

l(fb) 

r 

th $.3Z111 LL V112 th $.3Z113 th $.3Z114 

4kg11 . - ft NI' CO Ni (g) Nil (g) Nil (g) 

MA PW 12.50 32.33 16.25 42.5 

mem IL AU Genorad 16 0.50 0.33 0.50 0.33 

**I] M LiOH • H2O 10.62 8.50 

*UM NaOH 2.26 5.44 

iJA-:./17-  AMPS 53.46 6.52 42.77 28.25 

MA IPA 18.10 23.53 12.5 

WMM Zi-1i4L-8-t1 5.42 16.11 

MMM MA-1 5.42 56.54 31.5 

%.-9-MihAl1 Tego Glide 432 1.00 1.00 1.00 0.98 

it IIM #<a A11 Darocur 1173 0.50 1.00 0.5 0.5 

TRIARIfiLkoM641.keMTE2t:=71 -. 

[1t:J-30- ZKft0EAP]] 

PW: 	7K 

Genorad 	16:AM,Rahn 	AG#11  

AMPS:2-7 1/ 77ZK-2-)1.7°M1/*RCRt 

Q t (B-9) ] 

IPA:4V7°1=1E/1/7/1.-A. 

Tego 	Glide 	432:AM,Evonik 	i ndust 

ies#11  

Darocur 	1173:AM, 	 A.71)5-4•iTztA,X 

#11  

-41011-7RMLVR1-4 -efMLktAM:-Doz, -FE 

[S E NA ;141P-ZA- ft ] 

gilitnIOAVI:351. 	5 n m ID P t --(' a -54 	1.„ J-;CF0A-ft ---egilJZ 

Lk. 

MArga:2ky 

4/Fmapft:4mm 

V(,):4 
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13,,$ : x 1 0 0, 	0 0 Ofg 

330)1tAg4 : 3 ° 

[0153] [R0) 	,t,#> 	(Q • c m 2 ) ] 

eg 2 HirA, 	0. 	5M 	N a C 1 7.1< g A rri t::-&01.,7-c_-11*-01:316*.ET 

f41,N, 	2 232-t/1. (7AjjM--1 1 c m 2, 	ird4Plit::_tlElka740-110EIU 	1,:.-AA,tc! 

. 	'&6-17-2)0) 	NaC I 	1 00m Latc_- 1_,, 	2 5 t 0)1E2402 r1=1  t:.= 

IMO --Clit:---3Z VeRIM L, -t)1/*V4I5EWI L < 2 5 t izts, --c 75\ 6 

3`5)1, li) •y 	(RDsMT 1 , 	0 0 0 H z) 	t:.-.. ct t•J rd. %#1 tii r 1 	giii t 1., tco 	giii 

t N a C 1 21.t0. 	5M, 	0. 	7M, 	1 . 	5M, 	3. 	5M, 	4. 	5 ML I., 

11 3AV-05` 6 IIIR#1:ilit 1, it. 	6:11*- 	1X ('J It 	, 	0. 	5M 	NaC 1 * 

gAa).7-)-L t., --c*P-IrmordAtatti, r 2 	;1],i_l ('), tgormtatti, r 	r i —  r 2 LL 

-05Robtto 

[0154] -F,22--e6, 	FIROZ%tati-EJ 	Fatati-EJ Ltilii L/TENCLtc. 

[0155] DROY4E12M-13$ (%) ] 

0. 	5 M, 	0. 	7 M, 	1. 	5 M, 	3. 	5 M, 	4. 	5 MON aC 0-y-egqiit 

LtcroormtatAR75\6mowirkvA (s/c m2) 	-FilEA ( a ) t:ck (,)X 

ffl Lk. 

[0156] A (S/c m 2 ) = 1/R 	A ( a ) 

[0157] Z:.--, 	-N1 a C 1 all.gA0)476:$8,ttierglVALlt L. 	-N1 a C 1 21. 

gAa)*IiiliMJVAL-  (,) ogA4ro',$B (S/ c m 2 ) 	Xffl Lk-. a.' 011*-0 

4ro:$ A 	 1\1 a C I MI.gAa)*IiilrglVtc: (,J VW/414'MA B 

)(NIL 1.,-C7711M1.,tc_- L ,, 14641.7L- 7°Dv 10)1E'gm*toy -b/JA- 

c L i., -c, 	94TL1**--13$61,EA ( b ) 	t:.-..ct (•) Xffl Lk-. 

[0158] '43.E12M--13$= (A —C) /B 	A ( b ) 

[0159] IMMIkittt. r4FlYgliMfiLL Alit t:.-.. ct (,)IrtaZfiC ( v ) 	Alit L. Xffl L tc. 

2 -Dord/F4$2 (ce I 	I) 	l,, 	gil_17V-42MIRt:: ck (,) FRI -T 641.--C 0Z. gilitilq 

t:.-_, II 	0. 	05M 	NaC 1 7.1<g** T eg 1 6 Hirm-elit:.-.. A L tc . 	-t- O) 

,l, A ts Z 21.0 N a C I 7.1<gA 	. ALI t 	2M100) VI M-  Z 10.1 oce I I 
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[0160] 

[0161] 

[0162] 

t:.-..- - tt.T1-LaliNtz-L 

— 	1g) ce 	I 	I t:.= O. 	05M 	NaC I 7.1<g'ff-Y 	1 0 0 m L a I, \ tcL, 	7-z-_- 

, it0) ce I 	I t:.= O. 	5M 	NaC I 7.Kg'ff-Y 	1 0 0 m L 	a 0 tc_'. 

ilEga'7.102 t:.= ck (,) , 	cell ithg) N a C I 7.Kga0)21. 	2 5 t t:.:kifiLL 

-C75\ 6, 	ff-Yli-gt:.-..i6775\ -D -CM 1, 1Se 6, 	ird11'4$2L A g /A g C I opg 

rafp-1 (Met roh m#11 ) 	itlf] T VIP, 1, -CliCalii ( V ) 	;141_1Z 1, 1 

EA ( c ) 	Vz.. ck t') VA t 	Xffl I., 7-c_-  . 

1:4:8, 	11*-051)3*--16 	1 	c m 2 -e 	-D AL-. 

t= (a+b) /2b 	A ( c ) 

MEA (c) 	t:.-.1-30- Z-41-41 0,1UHL;t-Ft:.-..7 -. 

a : rtro:fil (V) 

b : O. 	591 5 I o g 	(f , c l/f 2 c 2 ) 	(V) 

fl, 	f2:ce I 	loNaCI3ti*N 

c l, 	c 2  :ce I 	I ONaC121.(M) 

[M7.1<$ (mL/m 2 /Pa/h r) ] 

a) M7.1<$ 	4 1 6:.= 	5, 	1 0 	Z If 6:.-.. ck t') ;Pit 1_, AL-. 	>4 1 t 

ki \ -C, 4'4 1 WM 	1, 41-4 3 Ewe 4 6, -t. tt.T.11., 7 -I - Kg'ff-Y at* 

) /kV' K 1=1 HWAI (3M 	NaC I ) 0)5Ait. -. etc, 4'4 2 1g)E1]1,  

7 4 — KgA75` 6 3A 1E,_ ttd-z-_- *0)5,1,41. 	7ic. 

7 4 — Kgazi_oorni_LKDHwA-Y400rnLL, Irg 	o  1, --C#01-,3_ 

-ft 	(11*-#01f-1 1 8 c m 2 ) 	, 	-'fIl,V' I) 	'91 7J1 .7°CE111,\ --C1414 5 0`)Ef]a) 

01 	6:5A 10. 	1 1 c m /f1-)T5A, 1., tc_-. 	7 -I - K gAr I= 1 0)7.105TO 	1_, -C K 

i=i-3eAt:.:RM -Z311., 7 -I - KA L K 1=1 —Aa)Kii 	') 7 7  )1/ 5' 4 AT 

ALIt1 - Z a.' L t:.-. ck - D -CAM 1,, 	M7.1<$3R6737-c_-. 



0 

4,. Eif 	
. 
,,.- vi o o 
t..) 

41,  
a) 

Iv 
n 
1-i 

N 

(...) 
O- 
o, ,-, ,-, (...) 

WM01 1 AlgOil 2 A-101 3 AAA 4 AAA 5 AAA 6 AVM 7 

iiM m) 110 111 161 
o

P 159 151 135 151 

71T1.1V(%) 1.36 1.92 0.70 1.45 1.20 2.24 1.10 

RS 0.97 0.95 0.98 0.97 0.97 0.95 0.97 

iE71(*(mL/m2/Pa/hr) 7.74 x 10-5  11.35 x10-5  3.30 x 10-5  5.95 x 10-5  5.30 x 10-5  11.60 x 10-5  5.30 x 10-5  

algt--t ( Q •cm2) NaCI 0.5M 3.45 1.33 4.33 3.46 4.35 1.99 3.65 

attti--i, ( Q •cm2) 	NaCI 4.5M 1.89 0.95 2.50 2.11 2.16 1.18 2.51 

(A)maat-actio/ 
(B)awfAme/-7-()I,LL) 

0.34 0.15 0.94 0.46 3.24 0.38 1.12 
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[0163] [4] 

[0164] 

[0165] 

/7 

[0166] 

1 

[0167] 	1 

4 

2 	() 

tbEzlil 1 .EMOil 2 tht-ZOil 3 .EMOI 4 

11A)(11 m) 175 124 166 144 

2ITLI*1130`7 (%) 15.09 0.57 3.80 3.11 

VI* 0.53 0.99 0.90 0.92 

a71<(mL/m2/Pa/hr) 34.08 x10-5  3.20 x 10-5  16.50 x10-5  14.20 x10-5  

atEkt-ft(Q • cm2) NaCI 0.5M 0.55 6.50 1.70 2.94 

agt-i, ( Q • cm2) NaCI 4.5M 0.38 2.90 1.00 2.26 

(A)MediLfilAi 

(B)51WD#21S- 17—  (JI.LL) 
0.04 3.53 0.38 1.12 

t-filicfM7.1<$elE 

94TL1**--13$e*R13)1a)V,Z00,# 

-AWN 

	 2 /3\ 6 E91 6 /3\ ts ct -') t:.-_, 

rftiN 1 - 7 0) t 	7 	tcci  a 

< , 	$01$6:.-_ -Do-c 

1 - 7 kiNTtLot 	7J-  

- 	t .D tc_- . 

*RIEIJI 	- -a) *Wee L Lt 

oftlEIJI VAHA a) Ea)M13(,:.-.1-3o-C 

(,. 

8 

* 

3 — 0 4 5 9 5 1 t::_a--i<IEAtttRztayet,), 

0 TtLt , 

94TL1**--13$e*R13)14)Ato# t: 	z -A- 

o. zlikla 

-..M-  t„, 

0 FR (,) R 

< , 	AITJ- 

0 1 2-

in 2 0 

a.' lz 

71 - Ef] 

3`#'411M6, 

M71<$0T4-03\ 

< GM < 1174E-:54-Lz 

Lko 	z:413:. 

I., ts 

Z t a)--etV's 

tt. tc in 2 

tt,tc: 

z.:41.6ta.' 

 z z.: L 

MO, # V&E'VAtit::_t 

1 - 4 a)t7J-  

taPfts*IiM7T 

--C t, 	IrOtattL, 

e, RI7 tVtit:At 

ct 	L 

a 	z z: L ts 

Tlii7, 	ffl BR -,3_ 

MooELVIN 

6:.-15A13)1 

3`dAIR t::.14 I., 

I., tc 

t FIT7f I., 

Ogii3ROZ# 6:_-_711„tc5t13)10MFIlLe# t: 

t41- 011A13A 

*g w, 2 0 1 2 * 9 	2 

21 8 7 5 1 , ave 2 0 1 3 

01]g I., --C -t.0)1 	-g- 	*131]Mi*,0),Eili,a)-3g 

a 

2 	7 -I — Kg*: r I 0 71< 75TO 

3 	7 -I — Kg'ff-Y05AA 

K 1=1 -g',4-YOMM 

El t: El* 

3 	7 El t: 

III L, -c K 1=1 

El* 	---otig,ffiNA-,3_ 

L L, --C-  E[V,i3tAtiN c. 

-g'4-0:RM -  
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1115R0CIE 

[ ii**1] (A) mattatave (B) J:kffi-aJ7—-A-—Z*MIt 

RiLaZz's -t-ctsZ 94E1**--13•$eo. 	6 0/0±3. 	0%J-;1F01-43• 

VARttlrOc. 

[1,4**2] ME (A) mattlEate.-../Pts< Lt 1 "D 0) 1 	l, 	'It 

Mfria 	L, 7.1<ght-e 	Z1,4** 1 t:_-_,EAMMARttliMc. 

[1,4**3] ME (A) watt-ate, 	(<,9') 7 	I) 1, —  1-4E-at, 	(<g 

) 7 	1))1,7z KlEat, 	E=)1,i-5-)1,4E-at, -- aE=)1,4E-E; 

t. 	N - E=)1/77  z K tat t ct Ve 7) )1/1E-altbN 6 latR -:5 4-Lz1Ia 

It-ez,Iii3RIA1 	t..L-(, 	2 t:.-_,Eaoi-,vtomtro. 

[ ii**4] mE (A) watt-ate, TE—ARA (1) --e -:stt.ZIE-alt--e 

(,), 13\ -D ME (B) J:t*-a) 7 — e. WAIM-attlEalt--eZ 

i,43RIA 1 — 3 okiN T41.75\  1 lAt:.--EikaaAlAgittgo 

[4E1] 

-16A(1) 
11 	° ....c..... 	,--C.,... 

H 	'""-C 	NH 

	

ki 	I 	 1 1 	Fk 	R1 i  ,C, 	„-43-(-Ckl-12k - n  -)-- -..,  
L2 	L2  	C—C 8 	\\ 

0 	p—H 
1-

2
-----0—(-CkH2k R1 	NH—L1—E0—CkH2k—)0/ 	 0 	, \ 	/ 

C—C 	 Y 	'—NH 	R1 H  
/ 	\\ 	/ 

H—C 	0 	 C—C 
4( 	\\ 

I 	 0 	C—H H 	 / 
H 

(—j 	(1) 	iti, 	R 1  1, 7.1<AIF,t.zt)( 	)1,a   -c. 	L'  6'0 

„ig,tT 2 —4 orAtAt L < 1, •Iii1077)1/*1, 	a -0 tctc! 1-,  

L 1 (,:: 8o -c, 	L'lof]i -1,:.-11ii-i -  ZRAE, 	L '2AE, 	L e L 1  OH 

-OggRt:Ailia Ltc_-**Ii 	L Z a. L tV'S.00  L 2 6 2150 tea 

 	,:, 	k6 	2 	tz-_- 6 	3 	-,:, 	x, 	y 8,tvezt, 	-i7ai-L6:.-..10- 

60vRt.„ 	x+y+z60----, 1 8 	A7-c,:, ) 

[1,4**5] ME (B) J:ts-ai7-6:.-ml-z (A) mattat or))1/EL r 
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e, 	0. 	1 < r < 3. 	5Z 	Z EA** 1 — 4 a) o T41.75\ 1 mt:.-_,Eilia) 

1713VARttlik% 

[1,4**6] ME (B) Itffi-ai  7 -e, flaga 	- Zit** 1 —500T 

4-03\ 1 lAt:.-.ENC0431Cgttlik% 

[1,4**7] MEAMEae, ZJI.tat, L < -t.  oil, t)i.t*)1,at, L < 6-t.  

oil, 	7 =7J-W-3,trieEi) 	=7J-ab\631t.tR-1/43stLzidt**61,:.-_,IE 

al01-43  

[1,4**8] MEAMEae, 	)1,*at, L < 1, -t.oi-lat-ctt)i,t*at, L < 

i, .- opire 	z got** 6 	tc: l, 	7 6:.-_,ENCOA3#-Mhta. 

[1$3RIA9] ME (B) Its-a) 7 —e, 	()< 5') 7 	,) 1,— 1- tat 	t.L-i, 

()( ,9') 7 	,))1.7z KlEalt-ez,143RIA 1 —8 00 Ttt,i3N 1 lAt: 

Ea101-,Ci. 	1,A8MtlrOc. 

cidt3Rmioi ME*MIta) 	):F3 1 0 0 N 123,136:.3-4 l„ ME (A) mattlEa 

t0) 	):• -A- 	ji e 1 o — 8 5 N ji 3,13----e 	z got** 1 — 9 kiNT41.75\  1 

-'1J)J 

[got**1 1] ti12tK 	z got** 1 — 1 o a) o Tto5N 1 m6:.-..zaili,a)- VAR 

ttlr0. 

[got**12] glIEti,f7tKe-aMfat L < t -aq'Im Zti it 7 4 JI/L. 

tctlANIts-Rith -Z 7 -I 11/A-e 	Z It** 1 1 t:.-_,ENC01-43 

ARttlrO. 

[1,4**13] gm 	ti12tK et') 7j- 1, 7 4 	---e 	z got** 1 	1 	tz-_- i, 	1 2 t:.-_,ENCO) 

1713•VARttlik% 

[got**14] MEI-,43•011gttliMe. 4 7J-  %x 	ZAMIR, IRMIRt-ct 

)i'3rJtui-o--e 	z got** 1- 	1 3 a) o T 41.75\ 1 m6:.-..ENC,10- VAR 

ft% 

[1,4**15] (A) mattlEatave (B) Itffi-E;i7—-A--z*MIt 

iLaritA:st., 	93.TL1**--13$ 	O. 	6 0/0±3. 	0 0Ai-;t-FL Ltc, 
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