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tt, # U -f S Kfu,Wp^ U -f S K©SM^/TS X^p?h^77 

<-(GC), NMR, I RfcU^lCcfcy, 

[0056] fcfc\ (1) (2) 

U -f S KitmtelCfclNTtt, S^C-flgsS (9) 

[0057] LT(i, J^I^ZS^b 

Ttt, 3, 4' -V7^ 7 V7 X-JUX-^JUS 4, 4' 

JV~J x "JUx-^Jk 3, 4' -i/J7^ 7 i/7 JL~)1 ?( $ y, 4, 4' -

7 i/7 jL~)l?($y, 3, 3' -^7$ 7^7X"JUX,IU*:A 3, 

4' -i/TS J i/7 JL-)lX)lfoy, 4, 4' -i/TS 7 :77 x " JUXJU* 

y, 3, 4' -^7$ 7^7x"JUX,lUe K\ 4, 4' -<y7$7^'7i-

JUTJUHK. 1, 4(4 -7$ 7 7x7dp:>) 'O-tzX 

, 2, 2' -ex (K'j7^P^fJb) 'C/^X 3, 3' -ex (h 
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2, 2' -v^^-)\y^yvvy, 3, 3' 

7i-b>y7rA p-7x-b>y7$X 1, 5 -7 ̂ U >^7 $ 

X 2, 6-T-7$ \yyVT^ X ex (4-7$ 7 7x7dp:>7x",/U) 

XJU*X ex (3-7$ 7 7x7 dri>7x-jU) XJU*X ex (4-7 

$7 7x7 dp-» e7x~Jk ex {4- (4-7$ 7 7x7 dpi>) 7i-

JU} x-^Jk 1, 4-ex (4-7$ 7 7x7 dp -» ^>-tzX 9, 9-

ex (4-7$77xz^) 7JU;tUX 

dpjUS. ZJUPdp^g, 

[0058] UTtt, ^P7^X^:P$X -fV^PV^Z 

$X e*>£P [2, 2, 1 ] ^7^>ex^f^7$x KUi>^P [3 

, 3, 1, 13, 7]^^>-1, 3-^7$X 1, 2 —>^P^dp^U 

y>$X 1, S-^P^dp^jU^^X *>X-1, 4-i/^P^dpi/ 

Jk^Z^X 4, 4' 7y%>^P^dpi/>/Up<^>% 3, 3' -^p< 

^jU-4, 4' 7^>^P^dp^U^X 3, 3' -^x^JU-

4, 4' — ^T7 $ 7 P^dp^/jU^ $ X 3, 3' , 5, 5' — h "7 

^jU-4, 4' 7^>^P^dp^U^X 3, 3' , 5, 5' 

—-^ h ̂ x-^JU—4 , 4' — i/7$ 7 VisO P^dp^/jU^ $ X 3, 5—:7 

x^JU—3' , 5' -^^U-4, 4' 7^>^P^dp^U^ 

X 4, 4' 7^>^P^dp^Ux-^,/k 3, 3' 

4, 4' 7^>^P^dp^Ux-^,/k 3, 3' ~V^)\y~A, 

4' — ^T7 $ 7 P^dp^/jUx — -xJk 3, 3' , 5, 5' — 7^ h ̂  7 

^JU-4, 4' 7^>^P^dp^Ux-^,/k 3, 3' , 5, 5' 

— 7- h ^x-^JU — 4 , 4' — i/7$ 7 P^dp^/jUx — -xJk 3, 5 — 

•vx-^JU — 3' , 5' -V^^)\y-A, 4' -VT^JV^OU^is)lJL 

-T)W 2, 2-ex (4-7$ 7^^P^dpi/>/U) 7°PAX 2, 2-e 

X (3-p^U-4-7$ J^OU^^)\y) 7°PAX 2, 2-ex (3 
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4-7$ J P^=£S>JU) 7°PAX 2, 2 - ex (3, 5-

V^^)\y-A-T^J^OU^^)\y) 7°PAX 2, 2-ex (3, 5-

4-7$ 7 p/s^s>JU) 7°PAX 2, 2- (3, 5-2/x 

fJU-3' , 5' —V^ 3~)\/— 4, 4' J V^OU^^)\y) 7°P 

AX ZJUPdrS/g, /NPyvJl^fc 

•T?L tc VT $ >it-&%}if #If £ ft£ £ ft £ £ PS £ ;* ft5t0-e(i 

&l^o 

[0059] SSfi&^^T7 $ V'fbn"^^ LTtis if 1, 3-^7^77° 

PAX 1, 4-y7$y7*^X 1, 5-2/j7X 1, 6-$/ 

z^y^^x i, 7-^7$ y^7°^x i, 

1, 9-i/7$yytX 1, 1 o-isJ7^ J rti>&¥<Dj7J1/*ls>i'j7 

$>&s ex (7$ y x-^jk ex (2-7$yx^ju) x-^ 

Jk ex (3 -7$ J 7°P ejU) x-fJ^d:^0if L/>y'jP-Jky7$ 

RXfl, 3-ex (3 -7$ J 7°P eju) 71 

, 1, 3-ex (4-7$y^) ^ h^fJk^PdpHtX a, 0)-

ex (3-7$y7°pe;u) v&^cDS/p^ity^j7 

$cft^icps^ftafcami&^o 

[0060] 

$^-extt2mmtzz.t#-cs *0 

[0061] Z.Ub(Do^>, 

% 4, 4' -i/j7^ J V7 JL-)\,X)\,-fcytfUt. IA\ 
[0062] *fm<n#v -f $ ^icps^ftstamifci^ 

0-200000 CDiBHtf i? £ IA\ &fc\ # U -f $ KfuiE{*©fim¥*^ 

WI^P7hy77<- (GPC) fcy^lCcfcy, 

[0063] *fm<n#V -f $ KiuiEtttt. 

£rfn±tih£lHci: y ITti^o It—£7l^rfn±tih£y<h 
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^JtuistfyIt, 

^P'JKMb^tk ^y^ttxx^JMb^tk ~j^Itxx^>/HI, e-;ux-

£>ti£0 t/c, ^w£f±£y£J5J^£l±£o<h(ci:<<,U 

&t Lxm*(Dmm&%mxT% z. %0 

[0064] itte7x^s^©^±^y(cffliM^ti^:Ey y^yt LT(i, 5-7$y-

8 - e KPdr^dpy >J ys 4 - T $ 7 - 8 - t K • J 'J X 1-tK 

• dri>- 8 -7$ y :/"7^ UX 1-t KPdpi>- 7-'7$y^-7£^X 

1 - t: K P dp :> - 6 - 7 $ y :J" 7 ̂  U X 1 - t K P dp-> - 5 - 7 $ y :J" 7 

^UX 1 - t KPdp->-4-7$ y :J"7^ UX 1 -b h*P+s>-3-7 

$y^"7^U>. 1 - t: KPdp:>- 2 -7$ J -f-J$ UX 1-7^7-7 

- t KPdpi>^-7^ U>s 2 - t KPdp->-7-7$ y :J"7^ UX 2 - t: 

K P dp-> - 6 - 7 $ y :J" 7 ̂  U X 2 - t: K P dp-> - 5 - 7 $ y :J" 7 ̂  U > 

, 2 - t: KPdp:>-4 -7$ J UX 2 - t: K P dp:> - 3 - T $ J i~ 

7^UX 1 -7$ J ~ 2 - t KPdp^^-7^ UX 1 - ~ 8 -

7$ J -fy $ ux 1 7-7$ J -f~j$ ux 1 -tuitf* 

*/-6-7$ J -f-J$ UX 1 5-7$ J -f-J$ UX 1-

4-7$ J -f~J$ UX 1 3-7$ J -f~J$ U 

X 1 2-7$ 7 ̂ "7^ UX 1 -7$ J ~ 7 

•±7$[yys 2 7 -7$ J1-79 UX 2-^jU/Kdr'v-6 

-7$y:J-7^UX 25-7$ J 1~7$ UX 2-*jJU<K 

dpi>-4-7$ 7 ̂ "7^ UX 23-7$ 7 ̂ "7^ UX 1 

-7$ J - 2 $ ux 2-7$ y-p^vit, 4-7^7 

-pf>lts 5-7$y-p^vit, 6-7$y-p^vit, 4-z$yHt 

s-z^y+fj^uit e-z^y+fj^uit 7P<^K\ 2 

2 -7$ y 

y 7 

3-7$ysim 4-73 

3-7$ y 4-7$ 

7JU*>I£, 3-7$y-4, 6-^t KP+^>tfU$^X 2 
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i7-Jk 3-7577 x7-Jk 4-7$77i7-Jk 5-757-8 

-pOU;b7° hdp7'J X 4 -75 7 - 8 -^JUt>7° hdp7 U X 1 — 7U±) 

7° h-8-75 7 ̂ 7^ UX 1 - )lt> 7° h - 7 - 7 5 7 7 ̂  U X 1 

-^;U^7°h-6-757^-7^U>, 1 - ̂ ;U^7°h-5-757^7^ 

UX 1 ~*)ltl7° h-4-75 7^7^ UX 1 - Jit) 7° h - 3 - 7 5 

J~t 7^UX 1 ~*Jlt7° h-2-75 J~t7$ UX 1-757-7-

^;U^7° h^"7^ UX 2-p< jU^7° h-7-75 7^"7^ 2-pOU 

^7°h-6-757^-7^U>, 2-^jU^7°h-5-757^7^U>, 

2-p<jU^70h-4-757^-7^U>, 2-^jU^7°h-3-757^7 

^UX 1 -75 7 - 2-p< jU^7° h^"7^ UX 3-757-4, 6-*>* 

^;U^7° h tf'J 5^X 2-757ft7i7-Jk 3-757^^7x7 

-Jk 4-757ft7i7-Jk 2-ifz^7-'JX 3-ifz^7 

"UX 4-ifz^7-'JX 2, 4-yifz^7-'JX 2, 5-*>* 

ifz^7-'JX 2, 6-yifz^7-'JX 3, 4-i/ifz^7-

>J X 3, 5-i;ifz^7-'JX 1 -xf-JU-2-75 7^7^ 

, 1 -xf-JU-3-75 Jt~7$ UX 1 -xf-jU-4-75 Jt~7$ 

UX 1 -xf-jU-5-75 J1~7$ UX 1 -xf-JU-6-75 7 

7^UX 1 -xf-JU-7-75 J1~7$ UX 1 -xf-JU-8-75 

7:/-7^UX 2-xf-JU-1 -73 

757t7^U>, 2-xf-jU-4-7 

5-757t7^U>, 2-xf-jU-6-7 

^-7-757t7^UX 2-xf-jU-8-7 

7^UX 3, 6-^x^-^-1-7 

JU-2-75 Jt~7^ UX 3, 7-^xf-jU-l 

3, 7-^xf-JU-2-75 Jt~7^ UX 4, 8-^x^-^-1-7 

57t7^UX 4, 8-^xf->/U-2-75 7^-7^U>^fr^tf^tl 

%>t\ 
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[0065] ?<• 

*y—jk x^y-jk 1-7°P Ay-Jk 2-70pAy-jk I-~J$ J 

—Jk 2-7'^y—Jk 1 -^>^y—Jk 2-^V^y—Jk 3-^>^ 

y-jk I-^-y-y-Jk 2-^-9-y-Jk 3-^-9-y-Jk 1 

7°^y-,ik 2-^7°^y->/u. 3-^7°^y->/u. 1 -^-^^y—Jk 2 

-*<7$ y-Jk 3-^^^y->/u, 1 -y-fy-jk 2-y^y-jk 1 

-^y-Jk 2-^y-Jk l-^y^y-Jk 2-^v^y-ju 

s 1 — KT^ y —Jk 2 — KT1^ y —Jk 1 — h u y —Jk 2 - h u f 

^y — Jk 1 — x- hy — Jk 2 —x- y—JUS 1 —^y^^ti 

y— Jk 2 —^y $ J —Jk 1-^dp-itx^y—Jk 2 — y 

-jk i-^^^y-Jk 2-/s^^y-Jk 

jk 2-^-^^^y-Jk i-y-f^y-Jk 2-y ̂ x^y-Jk 1 

-'CP+j-y—Jk 2-^ju-1-7°P Ay-jk 2 — 2 — 7°P A 

y-jk 21 -7"^y—Jk 3-^^JU-l-y^y—jk 2-

2-7"^y—Jk 32-y^y—Jk 2 — 7°Ptfju — 1 

-^>^y-jk 2-X^JU-I-/s^ity—Jk 4-^JU-3-^7°^ 

y-Jk 6 2-/s^y-Jk 2, 4, 4-S'J^^JU-l-

^Ity-Jk 2, 6-y^fjU-4-^7°^y->/U, -f yy-juzjup-

jk 3, 7$;^fju-3-^-^^y-jk 2, AV^^)\y- 1 -^7°^y-

jk 2-'^fJu^VT^y-Jk x^uvyj p-ju^yX^JUX-XJU 

, x^uvyj P—ju^y ^jux-xJk xf 

x — xJk 7°P e°U>yj p— JH -P^JUX — xJk ^Xfl^y^'jp — 

JU^E y x^JUx-^Jk p—JU^y ptfjux—^Jk N>'xf 

u>yj p-ju^y 7>JUX—^jk>^p^>^y —Jk i>^p^dpHty-

bn%>t\ *j(Dx&te\,\ 

[0066] 75 £>ti£Itif7j<tk ^stuutfyIt, ty 
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It^P 'J LT(i, MTkyfJlstiks 

i^K^wvits is$ 3 

- t. KP^>7^JUlti^K^©Iti^Ktk 2-JjJ\,tfJF*/7j:S—J\,s 3 

-t)JL>7K:*r*>7 x J — Jk 4 - 7 x 7 — Jk 2 - Jj Jl/TK^ris^t 

7x7-Jk 3-^jU#dpi>51^7xy-jU% 4 - JjJI/tf 7 J: S— 

Jk 1 - t KPdpi>-81 -kh'P^>-7-A 

UX 1 - t: KP=£S>-6 -JJJI/;FJF5/T7# UX 1 - fc: 

h*P^>- 5 UX 1 - t: KP+5/-4 - ̂JkK =£:>:/-

7^UX 1 - e h*p^>- 3UX 1-th'P^>-

2-^JU7K=^S>^-7^ UX 1 ~^)ltl7° h-8UX 

1 -^;U^7° h-71 - ̂ Jltl 7° h - 6 - ̂JkK 

=£s>-^7*lxX 1 ~?<-)lt)7° h-5UX 1 ~^)ltl 

7° h-4UX 1 -^;U^7° h~ 3 -t})\/tf**/1-7 $ 

UX 1 -^;U^7° h-2-^jU#dr'>'^-7^ U>s 2 -

yXJU^yIts 3-^jU#dr'>'^Oiz>7v>'U/lN>Its 4 —JjJI/ntfdF-i/'Oif 

yzji/fcyMs 2-x^-jusi^lts 3-x^-jusi^lts 4-m 

2, 4-yxf-jUSm». 2, 

2, 6-^xf-jUg^tSt 3, 4-^xf-jUg^tSt 3, 5-^x 

f-v/USI^Its 2-ifz;i/-1 - t7hiix 3-Ji^-JU-1 -i~7 

hxi% 4-ifzj|/-1 - t7hxi, 5-ifz;i/-1 - t7hiix 

6-ifz;i/-1 - t7hiix 7-ifzjl/-1 - t7hxi, 8-xf 

—JU- 1 -^"7 hxi% 2-xfz;i/-2-t7hxi% 3-ifzjH2 

-t7 hxg|% 4-xfzj|/-2-t7hxi% 5-xf-jU-2-^"7 h 

xlt% 6-xfz;i/-2-t7hxi% 7-xfzjl/-2-t7 hxi, 8 

-xf-JU- 2 — ~)~7 hxlt^^^y 

:>JUSfrIt^ p 'J KMb Lfc^sMt P <J KMb^rtk fc^t/xl^^JUIts 7 

^JUts "7lM>Its P^dp+fX^Jk^Vlts 3-bKP^^7^Jl/ 

Its 5 - y ji/ttfji/^y-2, 3-i/jjji/tisyMs 1, 2-vti)i^^^i~7 
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1, 1, 4-i/JjJI/tfJFi/l-y# Is 

ys 1, 5 — U X 1, 6—Ss£iJls/is:3rSsi-7$l>>ys 

1, 7 — u x i, 8 — 7-^ ux 2, 
3 — •v^jUTKdp'v^-7 ^ U X 2, 6 — u x 2, 7 — 

v ti JUTK'^P v -j-7 ̂  U >=|© v ±) JUTtt'Vgtll© ^ JUTK'^P vJUS/c 

0 • U KMb L /c ̂  y It 0 • U KMb-n^s ^ J It 0 • U KMb^t) <h N — t: K • 

dp^X/ h 'J TV-JlsV N - t: KPdpi/- 5 -JJlsrfJls^y- 2, 3 -*>* 

^;u#dp'>"f $ K<hCDJxJ^ci: y tf^ft^SttiXxv/Mb-nlW^f <Qti& 

o 

[0067] LTffl^ft£~j^It:nXx,'Mb^t]<h LT(i, 

—J^lt'v-tert- y^JUs —^MV^yVil, — J^lt'v^ fJk "J^lt'vx 

[0068] e-JH-xJMb^tl.h LT(i, 

^ P P drlt- tert - 7>Jk ^ • • ̂ rlt- n - 7>Jk ^ • • =£®K 7 7~> 

Jk ^7 • P^rlt^X^Jk 0 • PdrltZ U Jk £ • • ̂ ItxfJk £ p p % 

It-r v7°P e>/u^^(Z)^ • pdritxxx^Hls -f v^yyIt7>,ik -f vs> 

T7 >It1 — ~ty fJk -f VS'ZVlt^^T^Xk -f 7^>7>It7x 

OH V*/?-y— Mb-n^iH* ^JUe-JUx-xJk P^dpi/jue-v/u 

x —xJk x^JUlf-JUx —xJk 2-xfju/sdp-xue-jux —xJk -f 

-f 7 7°P ejUf-JUx-xJk n-7°p 

x —xJk tert-y^JU^—JUJi — xJk s<y*s)l¥—)lJL — 

If ̂ tl^o 

[0069] 7 5 y&Mrn(Dm±Mt LT(i, ^PP 

drlt^X^Jk K\ ^PP^^JU^U-JU^fJk ^p 

Pdrlt2, 2, 2 - h 'J 9 P PXfJk ^7 P PdrltZ 'J )l. ^ $ >7Jk1x>It 

^P'J K\ p - KJUVTJklxVlt^ P U K\ 7x-jU-T 7i>7^-

frW £>ti£0 

[0070] Itte7K^S^©^±^(Z)^ASy^(i. It-te7K^^Mc^LT. 0. 1 
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~6 L <. L < & 5 ~ 5 0 ̂  £ 

/c, 75 ^75>^(C>^LT, 0. 1~ 

1 o o =t)i%(DmmtfU% L < s <fc y if s u <«i ~ 9 o ^ JU%, 

L< & 5~9 0^)l%T:-foZ>o *ti£©^^±£y£J5J^£l±£o<h(C<};y, 

[0071] #'M 5 Ktui^(c^A^ti/c^^±^y^ ^T©^)i-e#^(c^ti±i-e 

ti/cT^<ju XV 

-7-<DMj$&tiLXhZT^y£ItiS 7j< izftM U 

VV=?-?4- (GC) NMRJIU^f^il^tCcfcy, 

^(Dmzs 

X^P7h^77 (PGC) hJUfc^t/1 3C NMRX^h 

^^aiRTfi-efe^o 

[0072] 'M 5 KiuiEtett. U -f 5 KfM^JMlJ^ 

IA\ ;^y«h LT(i, N-^fJU-2-tfP U h'V, ff 

>7^P^hX N, N-y^fjU/1xjUA7 5 K\ N, 

•fe K75 K\ K^^©®tt©#7°P rh7 

th'P77X 7°P t°U>yj P-JU^Ey 

CDx-xJUlI. 7thX hx ^V^WhX ^7 

•tr sy^jup—K>li. 7°P e°u>yj P-JU^Ey 

k hJHX dp^> 

u >& £©3^&j^b7j<fii£ifc £ £ £ Zc& 2 1" & c: t fr-e 

[0073] }^y©#^M(i. U -f 5 KfuiEl* 1 o OfifigptcM LT. if S L < & 5 

ofifigpj^±, j:yifsL<& 1 oofifigpj^±-es>y, af£u<tt2, o 

OOfifigpj^T, cfcyifSKttl, 5 0 0filMHfe5o 5 0-2, 

ooofifigprotBH-efen^ M^ic&ufcitejg^&y, 

[0074] *fg0£0#'M$ KtuiE{«S^I^^ W'Ky^MLT^Ttct 
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WMtLTtt, 7 • "7 — K (^pnp=g. fe^3M ($0 m) s 

7?^ (FSpnp£. D i c m) m) s XJU7P> ($o 

m) m<D7vmknwi&)&nh<htfbtiz>0 t/c, KP34 1 m 
(mm), DBE ($o m). ^U7P-

y=>J-)\s (jS°n£* ($0 M) s BYK (kTv£ • >r^- (tt 

) m) buz0 x^u$> (H;¥« 
il ($0 'ji-rJk rf'j t^isji^uy 

=p 7 'J JH-xJk 'J ^dp^x^1 U yj \z-i JL'X-rJl'fc^tf'tN 'J 

^U7P- m 

pnp=g. m) m) m(D70'))im^mm^mwmibn%o 
[0075] SliSttllt 1 OOfif^CMU o. o 

1 ~ 1 

[0076] *fgB£©#'M$ Mit5^y£#^LT^-rt<*: 

MitM£y<h LTtis XT7'J >iep^7 U 

[0077] *fgEE©#'M$ ^mSI^^UTlNTtcfclN 

o X^drMb^itl'PZJUPdr^fJUSt/c&^fP-

2-7^1"IA\ otl'b(Z)S^:/>^< 11 2 

<fctmffi#? SS^J5J& LTl&jUt ti 

[0078] x;j-xdrMbl^t)©£?£ IAM*!J£ LT^ ^7 x y-JU Aix^ 

trX7xy-JUF§yx^^$/®fl&. 7°P P-JU^yj 

->^jUx —x>/Us TK'J 7°P e°U>yu p— ->^jUx — xJk 

^)\y Pdri>7°P e°>/U) , :>PdpHt>^©x^dpi>S#^i> U P-

Mi* 
xtf^p>8 5 0 — S, xtf^pVH P-4 0 3 2, xt°^P>H 

P — 7 2 0 0, xtf^PVHP-8 2 0, IWP>HP-4 7 00, x tf 

^P>EXA-47 1 0 % iWP>HP-4 7 7 0, X^PVEXA-
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8 5 9CRP, i^PVEXA-1514, I^PVEXA-4880 

, i^PVEXA-48 5 0-1 50, i^PVEXA-4 8 5 0-1 

000, i^PVEXA-481 6, i^PVEXA-48 22 (J^± 

FSnan£, m) M) , BEO-6OE, 'J 

-h\sVy BPO-20E, yjjisi/y H BE-100, U^U^VDME-

1 0 0 ($0 M) , EP-4003S, EP-4 

OOOS (U±m^s m) s PG-100, CG-5 0 0, 

EG-2 0 0 (VX±Mnan£, ($0 U) , NC-3 000 

, NC-6 000 B*4tM ($0 M) , EPOX-MK R5 

08, EPOX-MK R 5 4 0, EPOX-MK R 7 1 0, EPOX-M 

K R 1 7 1 0, VG 3 1 0 1 L, VG3101M80 (\>X±M°n&, ($0 

7°'J y^vOM) , -feP^+M K2 0 2 1 P, -tzpdp+M K2 08 1, -fep 

K2 0 8 3, -fePdr+M K2 0 8 5 (£l±FSnan£, 

(tt) m) teif&mifbtiZo 
[0079] ZJUPdrS/«h t 2 -DMTZit^t 

L"Oi, 0!l;Ltf, DML-PC, DML-PEP, DML-OC, D M L — 

0 E P, DML-3 4X, DML-PTBP, DML-PCHP, D M L — 

OCHP, DML-PFP, DML-PSBP, DML-POP, D M L — 
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iz£?rM23z#m% (^^n-r) ±IZTK'J4$ 
**>7Jls£® ELi?3 0«tSo 3teMl 7^ftLZ7ls^ 

*>7\IUC F 2 0 £7 ls**>7JlsG®E Li?3 0 <h y 

[0182] i^y, mmst mwrnzyt^mz 

.TO') jimm. o is o>m%s # v 7$ # «M $ 
^MMs ^u btiz>o 

[0183] m2sm±izjfMtz^>j4< *%m<o#x) 
4 < mmm-cbs u -< $ >M S 
K<h LT(is H°Pp< U v KIt-te7J<^^3, 3' , 4, 4' -tT7 
x -JUT1 ^77i-b>,>7rA 4 

, 4' -*/7§ J is? JL-)\SJL-T)\SS 2, 2' - V* TA^yVVy, 2 

, 2' -Ss h 'J 7JltU^TJl~4, 4' -is7^ s> £7 JL~)[s%:is7^y 

[0184] 11, iyn^prtg-e^titf 

^CfrJPStt&<, xdp^>^-U-+f (S12 4 8, 3 0 8, 3 5 1 

nm) % YAGU-Hf 1064, 532, 3 5 5 nm) , He-Ne 

Is—if (6 3 3 n m) , ls-+F G&M 1 0 6 0 n m) £ 
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tlZo 

[0185] *wmz.nb(D{mz&-oz 

[0186] ( 1 ) # 'M $ FMmm (1 O IL mff) (Ditm 
6 -f >^©$ *> u =i yv x/\±(c, K • > ($0 WKDMft 

tmmw. Ma rk-7^ffl^T, 1 4 0°CX 4^©7°'J 

1 5 ± 0 . 5 junUCft&i:? L/c0 ^©tis IH U < M 

a r k - 7 ©<JN v h 7° U — h^i^TI 40°CX4 :fr© 7° 'J ^ — 

fc0 ^--h^-7~> (^/W-^T^A ( 

$o M INH-2ICD) mmmmz o P P m^T 
) , 3. 5 °C/m i n-e3 0 0°Ct-e#^L. 3 0^f|^U 5°C/mi 

n-e5 o°ct-e;^ip-< $ vmrnm^wmLtco m^xy^miz ^ ~4 
m^u/c0 

-f $ K^I1©J1^(i 1 0 Atm-e&ofco 

[0187] (2) Ki^El (^7^SI±) (*>> K7°U-hdrzL7 

) 

50mmX50mmXl. 1m mff©#^("T-VAy (CN $ 

^ ($0 m<DX^yzI-MS-A 2 0 O^rffilNT 1 4 0°CX4^©7° 

\) ̂  — 1 5 ± 0 . 5 yu,m(C&&<*:9 (C7-7>£:7> t°>M^L/c 

0 ^©tt. ^0^^'J-V ($0 K7°U-h D-S P I 

1 4 0 °C X 4 fi(D 7° U ^ — o fc0 7° U ^ 4M&©MI££* >> 

K7°U-h (7X7 > ($0 H HP-IS A) (C, 3 0 CTCe 1 0 

*# (AET) mmm (^7^si±) ^#iifc0 ?#e>nfc# 
U -f $ K^I1©J1^ (i 1 0 M m T?s> o fco 

[0188] (3) Ki^El (^7^SI±) ©^M (-r^-K^-7">drXL 

7) 

50mmX50mmXl. 1m (7^>A>.y ^7.) (CN $ 
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tJ+t ($0 M(DX£°>=l-0-MS - A 2 0 1 4 0°CX4^©7° 

— 5 ± 0 . 5 jam (C7-7>^:7> 

0 ^0^^'J-V ($0 K7°U-h D-S P I 

1 4 0 °C X 4 ^0 7° U ^ — <? o fco 7° U ^ -f 

-h^-7"> ($0 M I NH-21CD) 

mmmtiT (l£H}j§Jt2 0ppm£lT) , 3. 5°C/m i nT3 0 0°CSt 

U 3 0 ftmim U 5 °C/ m i n T? 5 0 °C £ T?)%£P L# U -f $ 

II (^7^SI±) ^ItiLfco K^Il©Jl^(i1 OM 

m Ufa -z> tco 

[0189] (4) 

r^j % WLtsbbtlt£\u^^[& rtej tLtco 

teSlCtt (2) ms^ll h 7° 

U- hdrZLZ) %m^tco 

[0190] (5) )tli$ (T) ©)iy^ 

( m) mmmimm MuitisPeci5oo 
) 4 0 0 n m(C£tt&^;}g}W£}iy£L/co (3) 

$ FMmm UI—\*X-7>*=L7) *m 
l^tc o 

[0191] (6) $§«^S#i£ (CTE) (DWM 

mmmfimms -^y^ypy- m) m EXSTA 
R6000 TMA/SS6000) /c 

o iilT(Z)^#(CTft^/co M 1 ISPg'eW^U— h 5°C/m i n 

-e 15 O°C£T-#^LT§S^PM7.K£P&£U K 5°C 

/ m i n L/co H3|SP^T\ #Sl/- K5°C/m i n 

££frl\ CTE^fco Sfc^Jfe^JlCsEiU&CT Eli, £3|fcPglc:£tt 

§5 0°C~2 0 0°C©CT EOW-i^XhZo mMlZlZ (1) 

[steams-
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[0192] (7) ItHpnpttSti$ 

2 5 °c (Z) N M p (c 1 o ftmmm $ -t±\ u & ̂  t co). 

(x) <h L/co §i»c& (1) 

[0193] (8) 

Itlb'T'iWkfrbttZO-fv 

V^£frl\ JS£ 5 0 n m ©$<b^ ffilifr p, ft £ #*/<>; 7Jl£ffML/c 

o Z.(Dt^(D]±±l(J2XlO-'Pa, 13. 5 6 M H z 

XJ^vO >J X/<V >J y 2 5 0°C, 3 0 0 °C 

<D2 0kft-e?r?fco S^Jt3 0 0°C 

©£&$? (O) . 2 5 0°CT1i||^mtt 3 0 0°CT(i«4 Lfct 

((A) tbtc0 &fc\ §i»C& (3) TMLfcf77li±/t^J 

(^-h^-yv+2?) 

[0194] uTs %o 

BPDA: 3, 3' , 4, 4' - kT7 x " )IT h ̂  

BSAA : 2, 2 - \fX (4- (3, 4 - Vt> 7 x y =£*» 7x" 

JU) 7°P/^>~te7X^ 

CHDA: h7>X-1, 47 

0 D P A : 3, 3' , 4, 4' -***>*>*7*JU$=&7j<tl 

6FDA : 4, 4' - (^dp+f 7 Jit P -f 7 7°P tf U 7^>) iy 7 ̂ JUltifTK 

t) 

1 -BPDA: 2, 2' , 3, 3' - tT7 x " h ̂  

3, 3' -DDS : 3, 3' -^7$ J V? x " JU7JU*> 

4, 4' -DDS: 4, 4' J V? x " JU7JU*> 

D C H M : 4 , 4' J V*/<7 U^i/)lt 0 > 

TFMB : 2, 2' - \fX (h'j7MP^f^) *<yWy 

PDA :/^7i-b>^7$> 

DAE: 4, 4' -y'7^ J v7 x-JUX-^JU 



WO 2014/207963 55 PCT/JP2013/084857 

5 i DA : tTT. (3 - 7 $ J 7°P tfJU) "T 

NMP : N 2 - tfp U K> 

; # U -f $ Kfui^*7-7(Z)ilM 

2 000mL49P77^3CBPDA 1 2 9. 04 1 

6 g (0. 4 3 8 m o I ) % PDA4 7. 4 2 9 0 g (0. 4 3 8mol) 

, N M P 1 0 0 0 g £ AftT 6 5 Lfc0 6 lt/f 

'J 7 $ 7 71£®I^5& 1 5 w t %) 

[0195] mmM 2 ; # U <f $ Kfui^*7-7©ilM 

DAE 6 0. 0 7 g (0. 30mol)s PDA 7 0. 2 9 g (0. 65 

m o I ) i DAI 2. 4 3 g (0. 0 5 m o I ) 8 5 0 g©G 

B L£<fctf8 5 0 g©NMP££lC{±&3K ODPA309. 43g (0. 

9 9 7 5 m o I) U 8 0 °Ct 3 0#^J5J&£-t±fco M?IM >I£1 

. 9 6 g (0. 0 2 m o I ) »JP U M(C 8 0°Ce 1 'J 

-7 $ >> mmvmfg. 2 0 w t %) %mtc0 
[0196] mmM3 ; 7^7 >> £ V h 'J >> 

liM^y 1 <Dtf 'J -f $ Kfui^*7-X 2 5 0 g 5 0 g CD;b -#> 7 ̂  V 

7 (MA 1 0 0 ; m) U) fe^t/2 0 Og©NMP^U ^ 

-f y-$JUK D L - E^0. 3 mm©>>%3 

UTs 3 2 0 0 r p m^3 0^0#iWra£fTl\ 1 £f#fc0 

[0197] £ 1 £5 0 g 4 9. 9 g©NMP^<ttl:0. 1 g(DS 

(LC9 5 1 ($0 M) »JPLXs 

[0198] mmmi •, 
50g©PR 1 77 (^Pf7 7^> (fM) U •> K 

6 1 2 5 EC ; 5 0gfflPR2 54 (^#7*7 (g 

{) l/^KBK-CF 7^>^Ux^$;bJUX ($0 M) £ 
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M&LtCo Z(DWm 1 (BYK2 000 ; ffi 

SB/JSS4 0 w t % ; ($0 m) s 6 7 g(DT)ltl U RT)§ 

(+M ̂  • V- (gUi^I) ACA2 5 0; ®J3^lJt4 5 w t % ; ^ 

s 8 3 g©7°p 

6 5 0 gO^nbUV^'J P-JU^y ^JUx-^JU^-tzx- h£;I^UT 

, X^'J-^r^ML/co 'J 

m (2 -f y —$;UKDL-A ; 0 4 l) — • X • /<>> 

^ 7(h It 0 . 3 mm©^3L 

Ts 3 2 0 0 r p m% 4 0#^0#tWM£fTl\ 

[0199] :©|feM)S4 5, 7gtC, 7. 8 g 0^^ ̂  • T-A C A 2 5 0, 

3. 3g0M^y7- (g&jSH) DPHA;atti 

w s o. 2 L7 (©HMO 907 ;^/<-

s 0. 1 g©3tfi^H^J (t)^*iL7- ( 

MF^I) DETX-S ; BttllM) . 0. 0 3g©»il (BYK 

3 3 3 ; ($0 M) ^^42. 9g07°peu>^ 

U P-Jl/^E y K»JQ U • 

3iwt%-e&y. 

fe^y0fi*)Fb^J:b(i, P R 1 77 : PR254 = 50 : 5 0 T:fo-?tc0 

[0200] HM0!J5 ; mow&mm%%>&T%tcib0m%'\Wi&w&mm,ynoftU 
fMytLt. 6 5 g 0 P G 7 (*7.^? A- A (^MI) ^'J-VGN 

X;^7'J7> a<fct^3 5 g 0 P Y 1 5 0 (E4GNGT 

($0 U) tkM^Ltco o0*fe^(C, 1 OOg0BYK2O 

0 0, 6 7 g0Ht<^P^-AC A 2 5 0S 8 3 g 0 7°P tf U > V1) P-JU 

^y 5 o g07°P P-JU^Ey ^fjn-

rJl'7tT- h&Mci Ls y-$Jl/KD L-A?:ffll\t, fi^O. 3m 

m0^;i/P ~ T7 tf—LTx 3200 r pm, 6 0#fl0:fri£Mif 

IN. *fe£y^M£t#/c0 

[0201] L0|felM)«5 1 . 7 g (CN 6. 3 g0^^Q7-AC A 2 5 0, 
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2. 9g0it7f h'DPHA, 0. 2 g (D4 =L 7 9 0 7 % 0. 1 g 

(Dt}^*zL T-D E TX-S, 0. 0 3 g (D B Y K 3 3 3 X? 3 8 . 8g 

CD7°P U 

5 w t % 

V$> y . PG7 : PY1 50 = 65 : 35 (fimtt) T?£> /cQ 

[0202] mmme 
#fe£y<hLT, 1 0 0 g©P B 1 5 : 6 (M^I) 7)1-

7 6 0 2 ;M)¥4 y*t±m) Z<DW&M*IZ1 00gCDBYK2 

000, 6 7 gCD't'f ^P?-ACA2 5 0 N 8 3 g CD7°P t° U > 7 'J =1 — 

fii/x-6 5 o g CD7°P t°u ></'; p — y * 

—^jUZ-trx— KIT, 7,7'J-^:#Ilfco 7 "7 U — 

y-$jUK D L - A££]l\T, StlO. 3 m mO^JUP — 7tT—L 

t, 3 2 00 r pm, 3 

[0203] C0ifeSyMi«4 1 . 3g(C, 8. 9 g (DV~4 0 P V-A C A 2 5 0, 

3. 5g0i)t77KDPHA, 0. 2 g OH JUfi* IL 7 9 0 7 % 0. 1 g 

0^t^ra7-DETX-S, 0. 0 3 g (D B Y K 3 3 3 £<fc X?4 6 g © 7° 

P P-JU^y p^Ux-^UZ-tr-x- U 

^t#/co m&#mj&mz£vz£mMft*<Dw&#\<Dmmz2 8wt%-?$> 
y, *fe£0&PB 1 5 : 6m$kV£>?fc0 

[0204] mia^j7 ; 

¥7*y hUf KPR 2 5 4, 3 . 6 g (8 0wt%), ¥7*yV\sV 

KPR17 7, 0. 9 g (2 0wt%) (PD) 2 2. 5 

gMNMP6 3g^l^LX, 7,7'J-^^lLfco 7"7 "J — 

•i y-^Jl/KDL-A^SUT, LS^O. 3 mm®i/*j^-7^-X^m 

LTs 3 2 0 0 r p ITU 3 

[0205] d com&Mftim.45. 6 g izmmm i utc# >M $ KIMI*7-
718. 2 g , LT3-7$y 7°P h 'Ji 
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o. 1 g, . 0 3g% 

icNMPMi^u (wt/wt), ® 

6 %-e^y (hlTNMP?:94wt 7-^-Xh ( 

P R - 1 ) *%fZo 

[0206] mmwQ 

t??*>b?'J->PG3 6s 2. 7 g (6 0wt%)s tW>h<l 

• -PY15 0, 1 . 8 g (4 0 w t %) (P D) 2 2. 

5 gM'NMP6 3 g^ilnUT, 7,7'J—^^lLfc0 7^U— 

y —$;i/KD L-A£EIN"C\ SSO. 3 mm©$/JU=l-^tr— 

fflLT. 3 2 0 0 r p m% 3 

[0207] d ©#fe£y^» 4 5. 6 g (CflS^y 1 b tctf 'MS KfulEI* 7 -

7 18. 2 g „ LT3-7$y 7°P IfJU h 'Jl 

0. 1 g, LTT7^ U 0. 03g% 

i0NMP»;Fb^U i?4/«b$^2 5/7 5 (w t /w t ) , @ 

6 %-e^y^: lTNMP^94wt ^-^-7 h ( 

P G - 1 ) £*§fc0 

[0208] mmw9; 

V K7'Vl/-P B 1 5 : 6, 4. 5 g t *° 'J ( P D) 22 

. 5 g MN -^ f ̂ t°P 'J K V 6 3 g LT, 77'J-^llfc0 

77lJ-i&Mi^y-5^KDL-A^Sl\t, SflO. 3mmCD*>MU 

UTs 3 2 0 0 r p ITU 3 0|f|©MI^til.\ *fe 

^0 ̂  £: % tc o 

[0209] d ©*fe^iJ^M4 5 . 6 g KPS^II 1 'MS KfuiE{*7 -

718. 2 g„ SfMy^Lts-z^y^p^huih+s/^^y^ 

0. 1 g, WWJat7^JiHWfi^^0. 0 3 g% 

l0NMP»;Fb^U i?4/«b$^2 5/7 5 (w t /w t ) , @ 
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6 w t %-e^y (hlTNMP^94wt 7-^-7 

h (P B - 1 ) %mtco 

[0210] mmm ^ o ; 
6 5. 0 5 g (D h 'J / 'J *> hlttC, 2 8 0 g (D G B L £<fc Xf 7 4 . 9 5 g 

0r-7$y^P^hlJxh^r^i/7>;&ii)DL, 1 2 O°C-e2 0tP^Qfi 

L/Co Wbtltc)^2 0 g (C, 7 g©b7,7xy^r^X^y-^7J^U> 

V7X) i/i/JlJL — T)l&£X? 1 5 g CD ^ x 51 U > y J =1— — J-

J\s%mPL. 

[0211] flS^yi 1 ; 

5 0 0 m I (D = U7?X=\lZ?(T)l h 'J * hdr^>^>£8 1 . 72g ( 

0. 6 0 m o I ) % 7i —JU KU^Kdr'V'v;7>^:59. 4 9 g (0. 30 

mo I), (2- (3, 4-x^dp:>:>^ P^dp^JU) x^JU K U hdp:> 

N>7>^2 4. 6 4 g (0. 1 0 m o I ) , h VZJUP-JU^: 1 6 3 

. 1 g # Ltetfblk 5 5. 8 g (C U >ItO . 5 4 g «±& 

7 ̂ -(CftLTO. 3 w t %) 1 O^^^T 

»L/c0 "tCOms 0°C(Dt4 )\sy<XlzmttT3 

m. ^^^/u^3owti 15ics^Lfc0 m&mpsnmmz 

WsLCDPV&tfi o otnciyjiu 1. 5 0#mif&Jg#L (Mtti 

0 0-11 0°C) , ,1^>P*t>->^&£?#fco fcfc\ iPf&iS#*. mm* 

0. 05 I ('J 7 hJl') / m i nilLfco JxJ^^Cgy^tjh %> 0 J— 

Jk 7j<^-nl+ 1 3 1 g ^ HH L/co 

[0212] mbtitcTH'j *sn*yy&fa<DmM#mm&4 3 w t %s #>; *>p*-tf-> 
©fii¥^?itt4 2 0 'J isU%-y-y^(D7 X - JU 

Si^'y7 XZ)"a^J;b(i S i 3 0 m o I %"£'£> o/cQ 

[0213] ns^y 12: K<owm 

±§E^rC?#e>ftfc^J*>P*^>^$1 5. 4 3 g % *jyVTVV\b 

^0. 5 9 g, ]&#]£ LT^Z-tz h VZJUP-JU 3 . 73g, 7°Pt°U> 

yj P — JU1: y ^ f^l/X-•xJUZ'tZT^ — h 9 . 8 4 g ^Hfe!kTTT'/ft;n\ 11 
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#LT£]-}^<h Ltc&s 0. 4 5 M m © 7 ̂  -1II L t 

MmBMisssz h&Mmufco 
[0214] ^«yi 

mmmmMTs 2 00mL49P777^CBPDA 1 5. 2 0 7 8 g 

(51. 7 m m o I ) „ BSAAO. 6898g (1. 3mmo I) , CH 

D A 6 . 0 5 3 6 g (53. Ommol), N M P 1 0 0 g £ AtlT 6 5 °C 

VAQffoMft i> tco 6 mm&s >piP LT 7 —7> <h L tca 

[0215] mmm2 
mmmmmMT. 2 00mL49P777^CBPDA 1 4. 61 81 g 
(49. 7 m m o I ) „ BSAA1. 3 6 1 1 g (2. 6 mm o I K CH 

D A 5 . 9721 g (52. 3mmol), N M P 1 0 0 g £ AtlT 6 5 °C 

Tjpi^i# L fc0 6 &£p L T 7 <h L tca 

[0216] ^wy3 

200mL49P777H(CBPDA1 3. 4 8 5 2 g 

(45. 8mmo I) , BSAA2. 6507g (5. 1 mm o I ) , CH 

D A 5 . 8 1 5 3 g (50. 9mmol), N M P 1 0 0 g £ AtlT 6 5 °C 

Tjpi^i# L fc0 6 mm&s L T 7 - x <h L tca 

[0217] ^«y4 
mmmmmMT. 2 00mL49P777^[CBPDA1 1. 3 8 9 0 g 
(38. 7 mm o I K BSAA5. 0369g (9. 7mmol)1 CH 

D A 5 . 8 1 5 3 g (48. 4mmol), N M P 1 0 0 g £ AtlT 6 5 °C 

TJPitfl# Lfco 6 mm&s >piP LT 7 —X <h L tca 

[0218] ^wy5 

mmmmmMT. 2 0 0mL4-?P7^X=UCBPDA9. 4 9 2 0 g ( 
32. 3mmo I) , BSAA7. 1965g (13. 8mmo I) , CH 

D A 5 . 2 6 2 8 g (46. 1mmol), N M P 1 0 0 g £ AtlT 6 5 °C 

TJPitfi# Lfco 6 mm&s >piP LT 7 —X <h L/cQ 

[0219] ^«y6 
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2 0 0mL4-?P7^X=UCBPDA7. 7 6 7 g (2 

6. 4 m m o I ) „ BSAA9. 1 601 g (17. 6mmo I) , CHD 

A 5 . 0241 g (44. Ommol), N M P 1 0 0 g £ AtlT 6 5 °CT 

Lfco 6 mm&s >P£P LT 7 —L tca 

[0220] ^«y 7 

200mL49P777H(CBPDA6. 1917g ( 

21. Ommol), BSAA10. 9534g (21. Ommol), C 

H D A 4 . 80 6 1 g (42. Ommol), N M P 1 0 0 g £ AtlT 6 5 

°cTJDLfco 6 mm'iks >P£P LT 7 —X <h L/cQ 

[0221] mfe0iJ8 

200mL49P777H(CBPDA4. 7 4 7 4 g ( 

16. 1 m m o I ) „ BSAA12. 5976g (24. 2mmo I) , C 

H D A 4 . 6 0 6 3 g (40. 3mmol), N M P 1 0 0 g £ AtlT 6 5 

°cTJDLfco 6 mm'iks >piP LT 7 —X <h L/cQ 

[0222] ^9 

200mL4^P777H(CBPDA1 2. 81 28g 

(43. 5mmo I) , BSAA1. 2592g (2. 4mmol)1 6F 

D A 1 . 0 7 4 8 g (2. 4 m m o I K CHDA5. 5253g (48. 

3 m m o I) , NMP8 8 g £AtlT 6 5 "CTjPitfl# L/c0 6 0#^. & 

£p LT7-Xt Ltco 

[0223] ^«y 1 0 

200mL4^P777H(CBPDA1 3. 91 35g 

(47. 3 m m o I ) „ BSAAO. 6837g (1. 3mmol), 6F 

D A 1 . 7 5 0 7 g (3. 9mmo I) , CHDA6. Og (52. 5mm 

o I ) , NMP1 0 0 g £AtlT6 5 "CTJPitfl# L/c0 6 mmfe. )££p L 

T7-Xt L/co 

[0224] ^«yi 1 

200mL49P777H(CBPDA1 4. 841 1 g 
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(50. 4 m m o I ) „ BSAA 2. 18 7 9 g (4. 2mmo I) , 6F 

D A 0. 6 2 2 5 g (14. Ommol), CHDA6. Og (52. 5m 

mo I) , NMP 9 9 g £AtlT 6 5 "CTjPitfl# L/c0 6 0#F^. &£P b 

T7-X<h L/co 

[0225] 1 2 

2 00mL49P777^CBPDA 1 3. 0 7 8 3 g 

(44. 5 mm o I K BSAA2. 5707g (4. 4mmol)1 CH 

D A 5 . 0 7 5 8 g (44. 5mmo I) , 4, 4' -DDS1. 2 2 6 3 

g (4. 9 m m o I ) „ N M P 1 0 0 g £ AtlT 6 5 "CTjPitfl# L/c0 6 

0#m'iks >piP LT 7 —Lfco 

[0226] tmrn 1 

2 00mL49P777^CBPDA 1 5. 81 37g 

(53. 7 m m o I ) „ CHDA6. 1375g (53. 7 m m o I K N 

MP 1 00 g^AtlT6 5°CTJP^i#L/c0 6 0#F^. &£PUT7-X<h 

L/co 

[0227] imm 2 

200mL49P777H(CBPDA1 4. 17 6 9 g 

(48. 2 m m o I K ODPA1. 6608g (5. 4 m m o I K CH 

D A 6 . 1 1 3 5 g (53. 5 m m o I ) , NMP100g £ AtlT 6 5 °C 

TJPitfl# Lfco 6 mm&s >piP LT 7 —<h L tca 

[0228] ttmn 3 

mmmmmMT. 2 00mL49P777^CBPDA 1 2. 5 5 2 7 g 
(42. 7 mm o I K ODPA3. 3087g (10. 7mmol)1 C 

H D A 6 . 0 8 9 8 g (53. 4mmol), N M P 1 0 0 g £ AtlT 6 5 

°CTipLfco 6 0#>p£p LT 7 —Tv <h L/cQ 

[0229] £b&0!J4 

200mL49P777H(CBPDA1 0. 941 1 g 

(37. 2mmo I) , 0DPA4. 9439g (15. 9mmo I) , C 
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H D A 6 . 0 6 6 2 g (53. ImmolK N M P 1 0 0 g £ AtlT 6 5 

°cTJDLfco 6 mm'iks >piP LT 7 —Lfc0 

[0230] Jzblx^y 5 

200mL4^P777H(CBPDA1 4. 7 5 2 1 g 

(50. 1 m m o I ) „ 6FDA1. 1723g (2. 6mmo I) , CH 

D A 6 . 0 2 6 8 g (52. 7mmol), N M P 1 0 0 g £ AtlT 6 5 °C 

TJPitfi# Lfco 6 mm&s >piP LT 7 —<h L/cQ 

[0231] Jzblx^y 6 

mmmmmMT. 2 00mL49P777^CBPDA 1 3. 7 2 8 1 g 
(46. 7 m m o I K 6FDA2. 3031 g (5. 2mmo I) , CH 

D A 5 . 9 2 0 0 g (51. 9mmol), N M P 1 0 0 g £ AtlT 6 5 °C 

TJPitfl# Lfco 6 mm&s >piP LT 7 —X <h Lfc0 

[0232] Jzblx^y 7 

200mL4^P777H(CBPDA1 1. 7 8 5 2 g 

(40. 1 m m o I ) „ 6FDA4. 4486g (10. Ommol), C 

H D A 5 . 7 1 7 4 g (50. 1mmol), N M P 1 0 0 g £ AtlT 6 5 

°CTipLfco 6 mm'iks >piP LT 7 —X <h L/cQ 

[0233] Jzblx^y 8 

200mL49P777H(CBPDA9. 9 7 0 8 g ( 

33. 9 m m o I K 6FDA6. 4 5 2 1 g (14. 5mmo I) , CH 

D A 5 . 5 2 8 3 g (48. 4mmol), N M P 1 0 0 g £ AtlT 6 5 °C 

TJPitfi# Lfco 6 mm&s >piP LT 7 —X <h L tca 

[0234] tmm 9 
mmmmmMT. 2 00mL49P777^CBPDA 1 4. 2 3 24 g 
(48. 4 m m o I K i — B P D A 1 . 581 4g (5. 4mmol)1 

CHDA 6. 1 3 7 5 g (53. 8mmol), N M P 1 0 0 g £ AtlT 6 

5°cTjpitfi#L/c0 ;^PLT7~xtLtc0 

[0235] tmrn 1 o 
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2 0 0mL4-?P7^X=UCBPDA 1 3. 7 2 7 8 g 

(46. 7 mm o I K ODPA1. 6082g (5. 2mmo I) , CH 

D A 5. 3 2 7 9 g (46. 7mmol), 3, 3' -DDS1. 2 8 7 3 

g (5. 2 m m o I ) „ N M P 1 0 0 g £ AtlT 6 5 "CTjPitfl# L/c0 6 

0#m'iks >P£P LT 7 —Lfco 

[0236] ttmtv 1 

2 00mL49P777^CBPDA 1 3. 7 2 7 8 g 

(46. 7 m m o I ) „ ODPA1. 6082g (5. 2mmo I) , CH 

D A 5 . 3 2 7 9 g (46. 7 mmo I K 4, 4' -DDS1. 2873 

g (5. 2 m m o I ) „ N M P 1 0 0 g £ AtlT 6 5 "CTjPitfl# L/c0 6 

0#m'iks >P£P LT 7 —X <h Lfco 

[0237] tmm 12 

2 00mL49P777^CBPDA 1 3. 4 9 8 5 g 

(45. 9 m m o I K ODPA1. 581 3g (5. 1 m m o I ) , CH 

D A 5 . 2 3 8 9 g (45. 9mmo I) , TFMB1. 6 3 24 g (5. 

1 m m o I ) „ NMPIOOg £AtlT 6 5 "CTjPitfl# L/c0 6 0#F^. 

&£p LT7-Xt Ltco 

[0238] tmm 1 3 

200mL49P777H(CBPDA1 3. 8 5 2 0 g 

(47. 1 m m o I ) „ ODPA1. 6228g (5. 2mmo I) , CH 

D A 5. 3 7 6 1 g (47. 1 m m o I ) , DCHM1. 1004g (5. 

2 m m o I ) „ NMPIOOg £AtlT 6 5 "CTjPitfl# L/c0 6 0#F^. 

&£p LT7-X<h Ltco 

[0239] tmm 1 4 

200mL4oP777H(C6FDA1 2. 7 5 6 0 g 

(28. 7 mm o I K TFMB9. 1952g (28. 7mmol)1 N 

MP 1 00 g£AtlT6 5 "CTJPitfl# L/c0 6 0#F^. &£PUT7 

L/co 
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[0240] mUm 1-12, &J:T/J:bf$#ll 1-13 1 iZ 

£tcs ttlbfD? (2) oT#fctf;7 7.S 

(c^fo njte^j 1-12, 

tb&0!l 1 4©7-7>£ffl^"C (3) CDlfr&lC <fc o XSI±^ 'J 

-f$ (1 OyLtrnff) (1) ©;&&£<*: 

•j -f s c T E ^)iy^ u/ciism. tfx/< u 

[0241] 
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[H1] 

am 
St^ftTktt (mol%) v73> (mol%) 

S»]1 BPDA : 97.5 
BSAA : 2.5 

te ft ft 

mmm BPDA : 95 
BSAA:5 

4m 

mmm BPDA : 90 
BSAA: 10 ft *1 

BPDA : 80 
BSAA : 20 

4m 

BPDA : 70 
BSAA : 30 

4m 4m 

SiSWe BPDA : 60 
BSAA : 40 

to to 

*ft«7 BPDA : 50 
BSAA : 50 

CHDA : 100 

BPDA : 40 
BSAA : 60 % 4m 4m 

BPDA : 90 
BSAA:5 
6 FDA : 5 

ft 4BE ft 

SS»J10 
BPDA : 90 
BSAA : 2.5 
6FDA : 7.5 

4m 4m 4m 

BPDA : 90 
BSAA : 7.5 
6FDA : 2.5 

fe 4m ft 

SI1S0J12 BPDA : 90 
BSAA:10 

CHDA : 90 
4,4-DDS : 10 

4m 4m ft 

hfc$WJl BPDA ft ^m ft 

tt$m2 BPDA : 90 
ODPA:10 ft ft ft 

J±R®]3 BPDA : 80 
ODPA : 20 ft ft 
BPDA : 70 
ODPA : 30 * to ft 
BPDA : 95 
6FDA : 5 CHDA: 100 ft * ft 

its«6 BPDA : 90 
6FDA : 10 is * ft 

&m\7 BPDA : 80 
6FDA : 20 * ft 

ikR«8 BPDA:70 
6FDA : 30 ft * ft 

tfcS«9 BPDA : 90 
i-BPDA : 10 ft * 4m 

ifcl£«10 CHDA : 90 
3,3-DDS : 10 ft to & 

tbteffll 1 BPDA : 90 
CHDA : 90 

4,4-DDS : 10 ft te & 

J±®£«12 
ODPA: 10 CHDA : 90 

TFMB : 10 ft to 4m 

J£R«13 CHDA : 90 
DCHM : 10 ft to 4m 

[0242] 
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[H2] 

[«2l 

cS o 

-r̂ «
 

11 M
 VT5> (mol%) 

S&fttt watt 
(NMP) 

cS o 

-r̂ «
 

11 M
 VT5> (mol%) CTE watt 

(NMP) 

cS o 

-r̂ «
 

11 M
 VT5> (mol%) 

% ppm/°C 
watt 

(NMP) 

HSI0IJ1 BPDA : 97.5 
BSAA : 2.5 

CHDA : 100 

90.2 14.5 O o 

SUS1?]2 BPDA:95 
BSAA : 5 

CHDA : 100 

88.9 17.3 o o 

H»J3 BPDA:90 
BSAA : 10 

CHDA : 100 

89.0 22.4 o o 

3UJi$J4 BPDA:80 
BSAA : 20 

CHDA : 100 

90.9 31.9 o o 

g?J®$l5 BPDA : 70 
BSAA : 30 

CHDA : 100 

91.0 41.6 o o 

3gffi$l6 BPDA : 60 
BSAA:40 

CHDA : 100 

91.8 48.8 0 A 

S»I7 BPDA:50 
BSAA:50 

CHDA : 100 
92.0 50.5 o A 

BPDA : 40 
BSAA:60 

CHDA : 100 

92.8 53.4 0 A 

3g»l9 
BPDA:90 
BSAA : 5 
6FDA : 5 

CHDA : 100 

91.9 21.9 o o 

3liWI10 
BPDA : 90 
BSAA: 2.5 
6FDA : 7.5 

CHDA : 100 

92.3 21.7 o o 

^Jl#]11 
BPDA:90 
BSAA : 7.5 
6FDA : 2.5 

CHDA : 100 

90.6 20.9 o o 

HJ£$]12 BPDA : 90 
BSAA : 10 

CHDA : 90 
4,4'-DDS : 10 88.0 29.6 o o 

tmmii 6FDA TFMB 93.7 53.2 X A 

[0243] 13 jfs 'J -f S KS» 7 - 7 -f (14) 

[ 1 ] # 'J -f S 

300mmX400mmX0. 7 m mJ5©#"7 (A N 1 0 0 (M5F=! 

? ($0 ) ) (^H"f) IZs 1 4 0°CX2 0^©7O|J^-^m©Jl^^1 

5 ± 0. 5 jLtmJCJ&S<fc9 (C^»y2-e^L/c7-X^XH°>M^L/co 

K7°U-h^ffl^T1 4 0°CX4^©7°U^-^MiI;&ft^/c 

o (I£H>J§ 

g20ppm^T) , 3. 5°C/m i n t3 0 0oCtt#;SU 3 0^l§ 

ftu 5°c/m i n-es o^t-e^iPL^u-r s msgii2 (f7^1I± 
) ^ItiLfco 

[0244] [ 2 ] 7^7h'J 0 X(DWU 
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fry K7°U-h-ei 3 0°C, 1 0£f^ 

$£'jtu m&fDmmmzMf&btco (^>7p\s-t±m 
, "SRC-1 0 0" ) ^>>K7°U-h-ei 2 0°C% 5 

7° U — 2 L/co 1 OOmJ/ 

c 2. 3 8%®T h7^f^7V^-^At KP + 

*> 7* hU^T, SroSE^^flgMflgfiDxy^V^lflB# 

lC?rl\ ^^-V«Lfco V;U7°7"tr^-

XhiiJUL/cm, K7°U-KT2 8 0°C, 1 0 d <h TM 

S KMb£-t±, 77l^7hlJ^^4HMLfco 7'^ v £"7 h 'J 2X(DM$ 

%:MfeLfc£ZZs 1. 4 jxmV&^fc0 

[0245] [3] B&MCDftM 

7 ̂  >Jpi£ ti/ctf ̂ ^H±/tN U -f S 

±CiS0!it©^7 y £"7 K U ^7.HPgP"e©J1^^2. 0 yu,m(Cft&i:9 

(CX U flS$y4 h £# u 

-f S Kll±(cM^L/co K7°u-KT 1 0 0°C, 1 0^r^7O|J^ 

^r^jy ($0 Ms 

£ft$l " P L A — 5 0 1 1" h U ^71PSP^:7 7'^ 

7h'J ̂ 7>±©—• Al7 

* 1 0 0 m J/c m2 (3 6 5 n m ti 

T*C L/co Eft^CO. 2 w t %(DT h7yf^7>t-7Ak KP^> K7K 

fefafrbtezmmmzmmbTmmbs L/CQ 2 
3 0 °c © * - 7" v •-e 3 0 Km jp»ii L . fc&mm 5R^iifc0 

[0246] [W]^StC LTs hfr£>&3&ife®ll5 G 
. mmmQx^mLtcm%^m\yVx hfr£>&&wfe®H5 B^iit 

^MiIti©*feJi^"e(Z)J1^^2. 5 fxmiztez&f) [ZX¥T~(D 
m&mi o^iLMiffl^i$Lfc0 2 

3o°c©^-7">-e3oftmmimLs *-/<-•-KJI6^^ML/CO 
[0247] [4] 1$*) 4 4 )V$(Dl3^7sMk±xb(DMM 
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±!SCD;&&-Ctf ire# 'j -f s M7-7 ̂ 

miztj]i)7jac 1 2c tx\ #u <r s KS^^ 

/c, tl^-7 4 )U$lZMlJ&Ebtlt\ ^WttZ-Dl^Ts ^7^Si^7-7 

-r^^b&u-c m&om^iboxfo-otco tf e>nyc^'M s KS 
SA7-7<i^0CTE^ (6) 0^)i(C^i;T}iy^L/c^:d5, 2 1 p 

p rc\/°CXfo-z>tc0 

[0248] mmm 14 # v ^ s KS*^ ̂  - 7 < 

s ~F§3i3m<Dj3%vm&E&ftmi;fcc:i»n 3<hmmcLT 
# U -f S KS&2J 7-7^J^^lLfco 

[0249] 7^>>^"7 h U ^X4^/^->Jpi^tl/c^7 7.S®±^U -f S K^Sa 

H2±(C^MiItt©7^>>^T K 'J ^X§|pgp-e0jl^^2. 0 v.mlZ&£ 

£?izx u pe^y 7 
Kll±(C^L/co fry K7°U-h-ei 3 0°C% 1 Oft 

P^'JtU ^fe©^iiEl©±(ctfv§y7;t h 
UvXh (Ss 7°U-*±®^ "SRC-1 0 0" ) £Xt°Vli^U ^>>K7° 

U- KT- 1 2 0°C, 5^7°'J^-^ L/c0 XlZ% m^I±7KmtT£H^r 1 

0 0 m J / c m2MiWUT77^I)t Lfcll 2. 3 8%0Th7^ 

;U7>;E-7At KP^V 7* h uh(Dmmtmm 

MB<D3Ly?>?$:fflB$lZft\,\ L/c0 ^ P V;U7°7 

•trx- h T? U *>*3. S £§yit U * >> S 7° b - K T? 2 8 0 °C, 10 

S K4fc£tt\ ^al5RHMLfc0 

[0250] [1I«(C LTs 

Bi5G, 

5B^HUfco »iIti©#feJiSP"e(Z)J¥^^2. 5,otm(C&& 

c^CT^-CD0$5$^HU HSI0!J1 



WO 2014/207963 70 PCT/JP2013/084857 

L/co 2 3 0°C(Dt-yyX3 A-zi-K 

i6^lLfco 

[0251] mbtitc#1) 4 § F&fati1?-?4 jwomm's* 

ELfctZZ, — t 

tcs tl^-7 4)\/2lZfflV &%btlfs ^IE(CdNT. 

4)12 ttk$&LT, Ife0ll\fc0"e^ofco t/c, -f S KS 

SiJ7-7-fH0CTE^ (6) 0^)i(C^i;T}iy^L/c^:d5. 20 p 

p m/'CTrfeofco 
[0252] 15 'J -f S KS» 7 - 7 -f (15) 

3 0 0 n 7J13 £#'J 

^$KWI2±CML, ^©^JlEl±(cm7^^K'J^4, * 

fell 5 R% 5 Gs 5 Bs ^-/<-=l-KJ16^ffML/cd^:^(i^Wyi 

4<h^]*mcLTtf'MS KS»7-7^U^£^ML/C0 

J±^l 2 X 1 0 - 1 P a, g^Jt 3 0 0 °C% 13. 5 6 M H z 

<D$ki*-ez/iy2i) yvizxft^tco %¥Bmm*m^Tmm^2-ymt 
ElstctZZs iflSliiu&T/^ —v^^lc^b lift fro fc0 t/c, t\=> 

— 74)V2lZM['Jl&^btLt\ ^IE(CdNT. ^7711^7-7 4 )12 £ 

tb$$LT. 5lfe©i^Nt ©"£•£> o/c o t/c, -f S KSfe^^-

7^J^©CTE^ (6) 0^)i(C^i;T}iy^L/c^:d5. 1 8 p p m/°C 

H-fo-otco 

[0253] ^»y 16 'J -f S KS» 7 - 7 < )l2(D^m (16) 

2/3 5/3 (mo n 

1 0 v o I 

U V^£frl\ JS£ 2 0 0 n m©I^b^--rm/I^b#fpVI^b7 
(TJI) 3' £#'Ms mmm2±izMi&[s 

U V^£?rl\ 1^1 OOn mCD^fb^'T^flg 
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(±g) 3' ' %mtco t(Dmsm±izmmzr^y<7 
7hU^74, *feJ15R, 5 G% 5 B% *-/<- =l - h J1 6 btc Z 

t &&&£ mm 1 4 t |W]^i(C LT # U -f S KS» 7-7^H^lLfc 

o (TJi) Hit) 3 X 1 0-1 Pa, S®3 0 0t 

s S;;ieii3 kw©£#"cx/^* u >y(cxtTo/c0 tfxA'uzJi (±g 

) JFM&. J±^D 2 X 1 O-'Pa, 3 0 0 °C% 13. 5 6 M 

H z ©£#-eX/^* 'J V^lCTfrofco 

JW£iiis§Ufc£;i3, t/c, 

—7 •< JU^lCjgy ^IE(CdNT. ^)7^Ii^7-7^Jb 

^^JzblxLT, t/c, mbtltctf1) -f S KS» 

7-7<J^©CTE^ (6) 0^)i(C^i;T}iy^L/c^:d5. 1 9ppm 

/°CU$>itc0 

[0254] 17 # U -f S KSteZ 2 x -f 7> h U >> £ E L ffi?©ft 

mm 7) 
[ 1 ] # u -f s K®fl&0g©ftli 

300mmX400mmX0. 7 m mJ5©#"7 (A N 1 0 0 (M?F=! 

? ($0 ) ) (1^-f) IC, 1 4 0°CX 1 0^©7°U^-^m©J5^fr 1 

5 ±0. 5 Mm(C^5i:9(C^»y2-eiiML/c7-X^XH0>M^L/co 

i£mS£*£3ff£ffl^T 1 4 0°CX 1 0^©70|J^-^MiI^tTo/co 

7°U^-^Miim©Mll^:3 5 0°C(CjP^L/c-r^- h;t-7">(CSg&A 

U M^mtT (I£H>j§Jt2 0 p p mJ^TF) 73 0^ri^U 5°C/m i 

nT50°Ct^iPL^H$KWi2 (^7^SI±) ^#llfc0 

[0255] [2] TFTII©#! 
±iB©^)i-e^Mu/c^u-r s KTOI (^7^si±) ic, 7°^x^c 

vD^^ffl^Ts i 0frt>i&zm®xx'<i)J7m9*mm[stco ^©m. # 
hAtf- KM©T F T 1 OWU £©T FT^ttitS i 3N4fr^ 

(i^i±T) «Lfc0 zommuiz, =I>^K*-
d©=l>^ h/tv-J^^LTT F T(C}g^tl&IB$§ ( 
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1 . Ojxm, L/co TFT|] 

Sfcte, Lm=?£T F T £*&mtZtcto<D*, 
0XfoZ>o 

[0256] $blZs 

®?&&imxmmn±^m§.4tm i i«Lfc0 
feK'MS K7-3>£S*£±(CXH0>=I-h U K7°U-h±-e7°'J^ 

-2 (1 2 0oCX3^) Ltciks ^S©/^->07Z^^LTl^ 

m&u ^m7P-T(cauT2 3 o°c-e6 ofimfiQm&mrzztizj:y 
tT-^/co im 

(Ct#<Qti/c¥iHbJi(c& V 2 btitefr •? tc0 $ biz 

, 0 0 n m, L/c¥iMl(C& 5 ^ m^(D3 >2 

2 hfc-JlstfJfM^tls jj,mXfc-?fc0 

[0257] [ 3 ] <K h Ax $ a >i^g E L H^ODftSjJ 

?#e>ftfc¥JfrfbJi 1 1 _ttC. # h Ai $ y i/ a >S0ti E L if 

btco £t\ ¥J&fbJf±£, I T0^e>ft5i-S®1 2%s p>^h* 

-^^Ltsss izmm^^x^mitco \yvxv^t 
Il#L/co 

d©U^7> h/^ — >£~?X2 £ LXs I TOi^f h 

jLvTy^izk y n-B®©/^->jpx^tTo/c0 u^xstyn 
)S (^ yx^y-^7$V^yif UV^'J P-J^y7"f^x-TJK£>;! 

^T>f&) h/\0^->£§JItLfco 2 

0 0°C-e3 0^^Jp«7KLT¥iI«^$B®ate^t#/co ¥JS<bJi©JI 

iiJH^MHtuiC)CtUTjP»7Kti"e 1 %%cMXfo^tc0 Z.0 

ixmbtitcm-mmu, #^E Li?<Dmmizm^tz0 

[0258] &iz, 3witca Miming 
m V < 'J -f S H(DmBm^HZH£lZ^-oX 
\ W> la® £ HZW>—S® 1 5 hroflffi'y a—K^rl^ih 

tZZ.£tfX^Z0 
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[0259] I7L$uiiJi. 

«?$^Ji£|III^|g*LT. gMiEL^3tI14R, life 

MWt E L %%M 1 4 G% Wfe^&E Lfgftgl 4B£sSttfco Ste 

±^©^®(CA l/Mg (A I : SltB®) 5«l 

tc0 ^^(CCVDj^lKc^y S i 0N^±|11 6«lfc0 ?#e>ftfc±§E 

I±1 U Xdpi/^U-Hf- (Sl3 08 nm) 

5 d £ iz J: y, E L ^iiJH LfcQ 

%t>titc7<7T4-?^ K U y ^X§y©^«|E L|mciEE!]0S££^LT«J± 

£EPJPL/c<hd3. L/c0 t/c, ?# ̂ E L <D$t 

^spicisyA*7xsi^ffl^TMiME 

[0260] 18 # 'M $ KS^7^x -f 7> h U v £ 7Sti E L H?©ft 

M (M8) 

[ 1 ] 'J -f $ K®S^ll©ftM 

300mmX400mmX0. 7 m mJ5CD#"7 (A N 1 0 0 (M5F=! 

? ($0 ) ) iZs 1 4 0°CX 1 0^©7O|J^-^ti©J5^fr 1 5 ±0. 5 M 

mlZteZJ:?lZgfa0i]2-effi§lLfc,7 = 7>&7>k?>mftLfco t(D^ MM 

1 4 0°CX 1 0^©70|J^-^MiI^tTo/co 7°U^-^M 

iim©Mii^3 5 o°c(cjpmured— h*-7>izmm$Au mmm%t 
~F (l£H>j§Jt 2 0 p p m J^TF) T 3 0 U 5 °C/ m i n T? 5 0 °C £ 

T^PL^'M $ KTO12 (^7^SI±) ^ftiLfco 

[0261] [2] TFTlI©ftl 

±§E©^£T-ftML/ctf'M $ KTO1 (^7^SI±) IC, 7°^X^C 
vD^^ffl^Ts i 0frt>i&zm®xx'<i)7m9*mm[stco # 
KA^f- KM©T F T 1 OWU d©T F T 1 0£S9l*^-CS i 3N4 

frbf&ZMMU «Lfc0 d©i&iiJ]l(c, =i>^h 

7ft—L tc^ks ZL(7)Z\y $ 2 h 7ft—JU^irlT L T T F T tl-SIB 

$S (im£ 1 . 0/j.m, ^avt±1*) ^lfeiill±(CffML/co d©SB$ltt* TF 
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TLm^tT F Ttzmmtztcto 
(D&CDXfoZ o 

[0262] ^ ^tc. m&mtmz&zwR^mttztcsbiz, 
1 l0Mlfco 

h U K7°u-

(1 2 0°CX3^) Ltcik. 

ii#u ^E7P-T(C^^T2 3 cc-ee o^m^Ms-rsd^tCcfcy 
tT-^/co mm. trnMrnom 
izm biz& L&^<? ? v <? omnium bn&fr?tc0 ^b iz 
s &B<D¥mWLm&5 0 0 n rru L/c¥iHbJl(C& 5 ». m0j©3 y$ 

£ KTft-JUfrffM^tU Jl^(i^2 jLtm-efeofeo 

[0263] [3] tl^-7 4)U2M(Dftm 
fu§EIfziS'fbH 1 1 _ttCv 1 . 9 ix m iZtZZ <£ 9 IZX t?j~ 

-(DmmzmMu, mmm7r-^mbfc$m^ti7-^-xhPR-i z 

MJu U 1 2 0 °C(Dft v h 7° U - h T\ 10 £ £ <h (C <fc y 

feI$:ifco #*>*§!! 7* hU^ h (P-A7V " 

L c - 1 0 0 A" ) %X U v h p—"e7°U ̂  —1 . 0 Aim 

IC&Scfc-MC^U 1 0 0°C(Dfc'y K7°U- KT\ 5£f^S£*£U 7°U^ 

-££frofc0 +t;>^ttIMHS3tiPLA-5 0 1 F£ffll\ 

7 h^XtZfrLZ 1 0 0 m J /c m2 (3 6 5 n m©^$§^Jt) ?77 

^SftL/co 2. 0%(DT KP=^> K7X^ 
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