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01 71 , 	=71_ E 	-E- 	Aol- 	Time Domain NMR (TD NMR) 

'01- 1 -E- 01 2 	t1-01 	 °Jut 	 , °1 	TD NMR 

t1-C1 Jg-q- 	v-41 Al X011 r41 -81-  Free Induction Decay(FID)-2- 

----1 7J -8-4 	 01e1 -0- 	 Intensity91 -8;121--̀ 

5 5))\ 	, 471 2=1 1°11A1 A, B, T2fast 	T2siow-q 4711-91 

7111 	FID 	=P-fir-1- 91- 71-'01- 71-744-)-. 

°1-2-  o all 1-71 A1R91 A, B, T2fast 	T2slow 

6MN-E-1 	T2(spin-spin relaxation 

time) relaxation°1 11}11-8711 	E1-1-1 , 	 91 oT 01-T-1?-- E1 

T2(spin-spin relaxation time) relaxationol 	e1711 44'd 

A1,4 	1)1 1 	A, B, T2fast 	T2siow 	 T2 g--a- 

-m-p_AtaulE9-1 T2k, 	T2fast 	1.761 V- 21-- 	, J:4 	T2 *-g: 

.L 	,ill-91 T2*, 	T2slow *° 	 01 -E- 	, A 

Bc2i 1-21-91-  VA1 	 V-4 ( 	) 	-I= el 

15 

[./1 1] 

Intensity = A x EXP(-Time/ T2fast) + B x EXP(-Time/ T2s1 0w) 

Fitting-a- -E-1.1 A, B, T2fast, T2slow* 

Hard segment (mol%) = A/(A+B) x 100 

20 

0j71 	11 , Intensity4- Time °. FID 1-1-1 	 -o.: 51-t--  
a01121, T2fast 	 Ell fl T2(sp in-spin relaxation time) 

relaxation 4k0131, T2s1ow  2 --- 	E 	011 11'0: T2(spin-spin 

relaxation time) relaxation *°1r--1. LE A 	BL fitt ingl 111 

25 	 o1-2r-  Al 	x]-  1' 	-4-E- All -a 1?1_ 	1711 	-EAll =12.1 E 	01-01 	, 

zt A-11=i?1__.521 -6-J-401 

01131 j- -1- 111-9-1- V-01, 	 e. 
	 ta 	V- 

All A-1, °11 	711 1 L 	7I1 131-4 Y",_ SR)  

All=1=LI E L a 	VA 111-* Ll  Mg-   tjtr-= 

11 
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°1^, 4—^! 4 4#TT ^"-§-51-# Time Domain NMR(TD NMR) 
#*1«- ^#1- $14. ^-4 °]z\& TD NMR 4*14 

14 i^ir'IMl5! A].g.of] ^ Free Induction Decay(FID)4 
4*^ ^ $1^31, °lsi^ FID^ 444 Intensity5! 44^ ^ 

5 $14- 3.2)3., 4?1 4 HA] A, B, T2fast ^ T2sl0WS} 47fl^| 4^r 
i£sH^7H 3 FID tHr^l ZLBfl£4 7>4 7>4£- f-^44 
SX^, OH- 4*fl ^7] Als-S] A, B, T2fast ^ T2slow ^ $14. 
%JLS., 4—^ll^-^H5! ^-T- °15-4^1 T2(spin-spin relaxation 

time) relaxation0] 4—711 444^-, ^4 
10 T2(spin-spin relaxation time) relaxation0! —S!T!1 44t!:4. 

44*1, A, B, T2fast ^ T2slow & fH14 44 T2 &4 
T2?jt, 4, T2fast <T 9X3-, Ji4 s. T2 ^4 

T2&, 4, T2slow 4 $14. °14 4*11, A 
^ B4 -#44 "t^l 4^1 ZL4H5! 4^(4%)4 4:41" 4 $14-

15 

H 1] 
Intensity = A x EXP(-Time/ T2fast) + B x EXP(-Time/ T2siow) 

Fitting# 4*fl A, B, T2fast, T2siow ^ 
Hard segment (mol%) = A/(A+B) x 100 

20 

Aj-7] 4 !^4; Intensity4 Time4 FID 44 ^45-4^1 4=4514 
S°H, T2fast 4 ^H/ilzi^H0!! ^114 T2(spin-spin relaxation time) 
relaxation ^t°!^I, T2siow 4 tfl^V T2(spin-spin 
relaxation time) relaxation ^Jb°l 4 - 5£, A 3l B4 fitting^ ^!*ll 

25 4^£l4 ^4^ 44 4A^1ZL4B ^ 
wl-irS-A] 4 ^IZL^B^! 4^°ll «lsll44 &4 £44. 

°H 44 £°1, 1:4 44"t*lH SU^el 
444 44 iE4 iMH, ofliJM i£4 £5.^^711 44 4^4-
iL4 ^4 4 4#^ £444 ^ 4 &JL, 

30 :t£H^lzi4H4 a -4314711 44 4^4 ^.4 44 4 4#^ £444 

li 
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Ez 	P-1 1:11V- 	. 	-T-11 a11 	 71 

°1 	tl-E A1 =7__I 	x "r -E 	-E- V1 -E- L 	V-  V-1 	, 
re 	14 -1--1--- 	 71,a1  Ao 	 1 4 

0;J 1= 	lAd-M I-11VA* Fl T 551r1-. 

5 	 , 	t-1 611 1)-1 -1-q 	V-4 	71-  9--t 0.85g/ cm3  1-111 

0 . 92g/ cm3  , 	° 	o. 86g/ cm3  1-1171 0 . 90g/ cm3  , 	o ok 0.86g/ cm3  1-1171 

. 91g/cm3 - 	T 01 -7  , 	0 10 II LA} q01 Q} 5,000 1-1171 3,000,000, 

9_1 10,000 Lill 1,000,000, 	50,000 11171 200,000_9_ 	2,--̀ 

9,14. :EL-4, 0'-71 *A-o X114 1=1_ 	 (RD; Mw/Mn)71- .°4 2.5 1411 

10 	6, 	9; 2.6 471 5 -4° 	2.5 1-1171 3.5 	-I= 	. 	1. 

o -8.1P-11 71-  ° 	 71 o o 	A-01-a- 71- 	rcl- 4 

ell 	" ui 	11 	" AA 	75-,1: 71 	-IA ;L71— 

o LI-E1-1-1' -1-- 	81,4 	 9-1 	 2.5 011-1 

& 
-1 1- 

0 
ME Tr 71-011 mil" f TT L

7-F o A3) 1-1-F-1-1-11  

15 9jr+ 

	

EEti}, 0}71 	 olv_fiA1 	 71 1=1,14 

ti-7)11 a 11-11,1711 121- rd: 	 , 	 VA] ta--N- 

q-1-1t: 1-*V1, 	47D11 -1-Avi, 1-1, 	 1-01, 

, 	E-11 	, 	 4.1, 1- 	'011 5E-17=  1-01_01 	..y.).9.] a _ 

20 	z4781A1 2F-1- 	 VA -9-131 , 01 -5- 	 2 

c)) 01-1 Al -Pr- 	VI* 	sr') 	 °N,1\ 

	

ca 	t-] cr112̀1 	:rd 	 a 	18711 

TI 9-I Rtac'll 4E-T T  t.1-  L1 Ao Q L1-4141 AlEL1  , 34-4 

A-5o °11 7l (Zit- TT aI  1-11 V Al -a- LI-El-q -1-- 	. EEC- , 	7-VAN 

25 	24_ 	1=-_ Al- -tl- -1T-1-71 	4A61 	° 	 El al-01 51 	761  4AJ 

Y--E- 	-1--  S}. 	 7C1) A(s1  

°,1 	, 	 I** 	td- 	-8- 	Al V__r-1- 1111--E 	E)1§-1--% 
oi 	yi -A- 01 0 ID 	2  -g-. 71-307- - — 171 	11111--gT-1 71----E-A01 0114 

A01 801'01  c)] 	t1-711 	 114A1 , 	c11521 -4.- 	f-0 

30 	-a-  11I8 711   -/11-  4011 -7L1VJt_1:7ta. 	, 	AA 61 

12 
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44 44 4^.4H4 4U14 ^ 4 ^4^14 44 ^4471-
0^4 ^H^lZL^H 4 i5.H4^-4B4 4^4 4 ^-irS. ^44°11 44, 

4^- #^4 444 f^l, 4H4^.4B4 4^-
4^ 4 iL4 444 444# 444 T $14. 

5 ^ii|JL, H 44^14 44 -§-iir44^ ^£7> 4 0.85g/cm3 44 
0.92g/cm3, 4 0.86g/cm3 44 0.90g/cm3, ^ 4 0.86g/cm3 44 
0.91g/cm3S. 1 ̂  &JL, ^4 45" 44^°1 ot 5)000 44 3,000,000, 

4 10,000 44 1,000,000, 4 50,000 44 200,000AS. 4 <r 
$14. ^4, #7] 44 ^-S(MWD; Mw/Mn)7V 4 2.5 44 

10 6, ^-£r 4 2.6 44 5 44 4 2.5 414 3.55. 4 T $14. H 44<i4 
44 "S-^m °1^4 451 4 444 44 44# 7>^o]l H^, 
#31431 44^£°i5.44 344 44, 4^4 7}^m #4 4 71-^4 
-O. ^ ol^_ 44 2.5 <444 

«1H^ ^4 444 4^4 7>*H uj-B^ 7].^^ =.0. ^ 

15 $14. 
214, 471 44 ^444 ^141 2^ 44 444 

44 a-#31431 44 444 ^44^1, °1 &) 4 a-#31431 44 
444 1-44, 1-44, 4-44-1-44, 1-44, 1-44, 1~44, 1-44, 
1-4314, 1-S.cfl^l, 1-EflBefcM, 1-44314 5E^ l-4°l£4 44 a-

20 #314*114 #314 44 4 4 $1A4, 4*11 444 2# 
°RH14 4314 44 444^ 4 4£ $14. 

444 H 44<^14 #314 44 4444^ a-#31431 #4 
#44 If1 4€- 444 44# 44444, 1-444 44 4 44 
4^4-s 4°11 7144 444 444# 444 4 $14. ^4, 4 44°114 

25 44 4444^ 444 444 4^ 44 4A5.43 444^ 4^§ 44 
4 a.4 44 4*34 4£4 44 s ^ $14. °lsi^ ^4 4^ 
7144^, ^ ^4^14 44 ^44^ •%••%• 7>^AI i.4 4^ m^§44 
<^A^ ^ $1A£S, -g-g- 7\^r 4£7> Ji4 W1-5JI 7>^oi4 ^1^ 

^4 -T-^44 € ^ $14. 444, ¥4^14 44 ^#44^ 
30 #31431 €4^£D14 ^-8- 44°fl 44 4314 444^, 444°1 

12 
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°1a-1 	 q111 14 e. 011,-V-E1 

al 2 	5-1.0 	° 	5-1  	1 	91-4 . 	1-1-°1-71- 	191 

1-c21 	418 4 	 1-11 	° 	 

	

5 	 14 41 	a'4 4R 0 --01 1251VE-1 1-1 

1011 al 	2 	-I-- Y- 	611* t.ct 	-7- tl°119-1 -La* 	 rt1 
LE 	E%1 14-g-311- 7J-q- 	 1-11 CIA ;X1171 	4 , zt-t- 

71 	11 °A AI 	; Al 141 	, 	 , 111-gr 	 .11" °1 -Y; 

4-t-- IV- 	-g-; 7,41-1 -,P-4-41 	 2 	-8- 	-;'-41 01 4-7,- 	4-11; 

	

10 	 1111 	 A01 t1-71 sr-1 t-  	Al- 	-I-- 

(,),)\ 	, 71E1- (xl 	7f1 144 	-2-Y-1 al 	2 	-I-- 	° -E- 

EF-t_1:, 	191 'IA- 	 -9- 	A}; 
	 c)a 131- 

r-1" 	, 	EFfj-7-- Ztt- 	71A 	ja to/ q 
	 -x- 	o 

, 	 AT-J-°- 	9-1P-1 oEll 	Al-2 	2r- °N)‘1- 

	

15 	 , 	 -78 

oil , °i1V.K1 	 , a --&-- 	 41z---V -1-- (45\)\ 

of e-1-0: 	18 14-q- 	 IV) 	 1= 	13 71 

A-01 42 71 	 91- , 	 1=-1 +5-' 71 31-2-71* ;1 

-7 1311 z -K 	ull 	 '&1-1 , 	k_11 

	

20 	a---a-4118-&- 04 70 1-1.171 150 r °11,9 o a t} 	-a- .K 14- 	4= 9jr1-. 

91E1 mil- 	111-11,1 °11A1 , 	 , 	01.71 	 4°11 

, 	Ea-T-4_11 	-7-612= ,371A61 4271 	A01- 71 

Id-- ,4 71 	 411- z 	8-a- 	9.1 	, 

of E~ -61- 4 1 01- EN °11A1 	 01 4 - 	°l Pi 	, 

	

25 	7l --7-°1a- /2--°1,1 71 	-8-111--11- 	zi-41311(oil-E- 	0111 -P1-71 	71)71 

° 	 A01-I-4 	-1-- 	ER-0_7, 01- 71 ullEd- 	91-, 	1311 L Ad- 

71 	4 1 01-Ell 	o191- r-1--E- .4 2 Aol- 	-17-1711 31 -9- 	 9,1\ 1J-7: L-11; 4 2 

AO- Ell°1 A-1 L 01-71 4 	 01-I4 	t1-71 	-1-- VAr-1-. 

01a-1 	A01-&- 	1111V-- 	 v- 

	

30 	1-i2-1 --_ 	t1-1 , °11 -Vki EE 	 a. --a 

13 
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j±4 444 ̂ 6\] ^.g.^ ^ 014. 

°1 si 4 <H 4431^1 44 ^431 <34413 14^S^7l-
34514 S.S. -g-S-ofl 34^ 4 014. ^ 447}, <y 4431^1 
44 ^443m °14^3 #31431 44^471- 44 41*3^-3. <?14 

5 3444 44^- ^431 Alls 4°1 3-g-5}o^ ^ 
#5131 *44 451 $14. 314 4<3, 443li3 44 ^4431^ ^4 
&TT 444 44 4444 S4 31431; 314^ 7fls, 44 
444 *1 <3 *!)£.; 44 *14, 5! 4 £4°1, 4431 44 £4°1 Jg-o] 
4# ^444; 44*3 ^431 ^4 44 ^431 44 4^ *1431; 

10 ii; 314 44 314 444 314# ^*344 44 -%-s.s: 444 4 
$1^4, 714 44 44 44 ^ 4^31 344 4 $144 4^44. 

314, <U 44314 14 443m 44AS 444 451 oixi4) 

4€- 4431, 44 44 ^4^14 4^44 444 4-£ $1^4, 
44, *3^4 ^ ̂ 4 4 444 D31S' 444 4 014. 

15 t>4, 444 #5114 1:4 ^443m 444 44 ^*344 ^31 4 
°fl, 3143] ££^ ^4314, a-#3l4# ^^44^^ 4 014. 
444 #^114 1:4 ^44314 31^ 4^4 44 4444 ^ 44^ <34 
^ 4-8-711- 4^ 314^4 4314, 44 ̂  4*3 4i ^ 44 4471* 4 
^ ^4*31- ^44^ 431 ^#si ^7fl *H, 31431 ^4314, 

20 a-#314# 4 70 314 150°c^1 ̂ 1 4444^r 4# ^44 4 44. 44, 
444 31s 4^314, 314^4 4314, 2:4*11 ̂  4T| 444 4H *H 
4, 471 314^ Jf-o]^ (§7]^ 447] ^ 471 ^-o]i 
4*3 4^71- 4o1^ 4-<g7l 444^ $1^ 31 1 4311- #14 4 4^4, 
oiei4 31 1 44314^ 3143.4 #nfloi ^ ̂ o] ̂  ^01^-^4, 4 

25 7l ^-o]^ 4-^71 4443. SX^ S#Pll(il- -s <3 , °1^1 #7l 4471 )7> 
4^444 ^ $14. at, 44 314^4 #314, s#pll^ 4 

7l 31 1 431 ^ o]9\. 4^ 4 2 i24^AS #14 4 4^31, 31 2 
43131^-1^ 471 44 4°1444 2fl71- 4^-44# 44 ^# 4 $14. 

°144 4*3# 4fe 314^.4 4^11 ^ 2:4^1- ^44b #*11 s*3 
30 #s] ^7fl 4011, o]]^ SE^. H^4^14, a-#314-^1 44311- ^4 4 

13 



0 
01-71 1 : 	 4 	°1 

-8-
1
4.1s-tu

t
pi

, 

EL L~i , 1 31_7 0 
"  0 Tr T01 	710 al-  2  71 , 	-1 , 

41 	 ---1V311-91 °1?--- 71 AO 1 	714 1311 .5_)1 _7-01 

/2--°,A 71 	t-d-t1-,=8A-1, •011V- All 41°1 	01 p 01 01- 71 
*01 10 	s.ctl ±7} 	01 

°I -5- -11.1 	--1-T 	E-11 713=j- 	 F-1 9jui_ .5E tt 

oN1 	 -11:1:21 	 g 	61 Ca (:)1 N 15 	1-71 -7- °1?--- L>-071   

01 20 	10kca 1 /mo 1 01 , 	 5kca 1 /mo 1 010} 	401Al , 	 0i-°11 Al 

011 1-P1 	 711 -9- 7a- 	%171 	III'  	q" • 

°1 	°11 1-1 	 Gaussian program 	 g  401 1l L} A-1- 

1 Ad_ Oil Al T01 qcd 4°111 	4711 

AI- Ell 4 	, 1-71 -7- °1 	p 710 4 	2 7191-, -7-01 	-t11 

E L 1111 	1- 	01 51 c>1 	7.
(
1 ):)__ 	()Ng, 111_ 01 e 

cd 

25 	-8- 18;1 

-1] 30 	-a131------14 	 tll 	 °,1\ L 7c1-1--g 

WO 2012/102572 	 PCT/KR2012/000632 

AT, 	°I tl--c21 71* 	 -T-'11. 	 71- 1 &-5-1-t- 7J1 

2F-__ 91-4 

5 	 4 	̀: 71-E- 1..8",1-4131 , °19I- VII Al- 	2 

41-34 	 -7- °I" '.}AI sfd , 	 , 0J711-It 1j7: 

1 stl_ ?LA- V-7711, *71 .4 	4 71-a al 	01 -o- . 01 

0y-a- SAN 1= 

17 
A1--0i 71 	-8-

1
1-8-1_311. 01 	 91_ A01-

,
t- 1-  2 	=a 012, Al 1 Ai- 

--p 	 AA 1- 	 0 

, 1111%.1---A-11 --;-'311°1 	710 44-714 1 AN 	*°12-- Al-AA 

71- -7-01-'11 id--cg 71 0 t1=1-1---7-1 9).71 L t1-110:  P11 V- 	 , 

Al 2 0l-Eli z M 	21- (,),),,q- 	, 1-71 	 41 Al 

01 	X11 1 5,1 	2 01- 	2_4131A-1 1-7_ 

AN 71" 0> 71 	1 	2 'to
} 	O 71-131 	Ets o 	()it- 1-4 

M 	9,V= 7).1 , 	1 	1 2 Aol- 	°11 1-1 	}017} 	-woi, 

c_2.1 	 01°11 t-1-3=-- Ai a -E 	411o td- Oil 9.11 01 	31-  2  ttai 

4-8-1- 01 -1-̀1 Li °1 

71 	T01 	Id--°,1 71 1,1- t1-5-1- 	°N1-1E.- °I *71 4 4  71 )71- 

AcI--&- 4 21}311- , 13}-c-11 -q1 	pl Er 1- 0 -11 __T.__ 7-5.} 
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^ °14^1 71^* Q 7> Tll^fe ^3 

-S. ^ $14. 
#7l 4^ ^ 

*1^# 44^"# £$r ^71^ ^-8-71, ^11- ik°] , *Bi, ^ Hl^ 
5 %# 4-8-711- ^44, °14 4#4^ *1^# 4 

4^4 ̂  7Bft ^°]*i Xj^ ^ olll- ^6]t <£^4^ 3L±r iL^ f-
Sl ^4 tN, -n-7l 4-8-71* £^4^ ^H4- °lslt #Dll ^ 
S#*ll«- f^1^l 4-8*4^ ^ °1 W ^ 2:#^ ^"t # 
J£ 4°H4 ^li^jl #*11^ ^-°li ^7H3 4-8-71^1- S#nfl4 ^ol^ A>A^ 

10 ^4i7l- ^>-^71 ^4^4, ^1^431 ^^^°1 ̂ "71 -^-°| 
^ ^>-^71 ^1*4^ $l±: ^4-8-^ $1^ *11 1 #3H" #1!" 
^ $14. 5Et, °11" ^ 4^ 7}^^- ^5-4, ofl-g.. 
#<>|, ^l^-SAjl £BJ51 =o!>, cg7j^ ^7}^ ̂ ^2) ^°]£L 44 

7} ^V-^71 $l7l^ 444, *11^-3.^1 #Pflol 

15 ^71 ^ 1^ *>-^7l ^4^ 2^ufl ^ ̂ 4-8-°l H°144 ^ 
>11 2 4« #11: T $14. ^1, ^7l #nfl u| 2:#^ ^4 £rJ& 4°H4 
°1# »V l ̂ >11 2 4^1- A7}44 JE43AS #11: ^ $14. °1§ ^ 
^ 2i^rVp} $7] >11 1 ^ >11 2 ^-Efll- A7>ig4 o]^ ^Efl-g. 

#11: *r $1^ >11 1 ^ >11 2 4*fl 4^1 °HM4 ^H7>, l"^, 4 
20 10kcal/mol °14, 4 5kcal/mol °145. 444, 4°114 °1 

sit <*1N4 1M1 ^r $171 4#44. 
°H^1 °1144 4°lfe- Gaussian program °l-8-4°i 44 443 

AS 4^4°114 4^^711 ^r $14. a, >11 1 *O^^114 ^°1^ ^>-
^7l ^^-Sl ^-Efl5} «}•£, ^-71 &7)^ 3l--g-7l4, ^ Q± 

25 71- ^ ̂  yfl^l 9X^ 444, 
^4 ̂  °H1 ^Rr 4^-4HS^ ^1- sl^fl *0^4-8-^-3- $1 

^#4*1 4^1- ^ $14. at, f4^#(4^r 4°1^#)4 
7l ^oli ̂ t-^7l 4^-4^1 $1^ S#oll(olll- ^"4 , o]4\ #7l 4-8-71)7} 

^-JL4^-4^ $14^1 t#, °1 w°l #^1^ ^ ^H1 §4^ *1 
30 ZL4BS^ ^ ̂̂11 ^4#4^- $1^- ^-fl- 4^1: T $14. 
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WO 2012/102572 	 PCT/KR2012/000632 

el 	, Al 2 Ad-  Ell 	, 	 1A-111 	A.4-1-4 	2 of °J 1-1-1.  

:311 91 E1-3-7 	, A0-71 	Aj 	 °1 	)521" , Acf 71 7 01 	°4 71 

A-t-1-31- 	L -7)-----1j11(0112- 	, 	*71 4 	2 71)71- 	 9,11 
03- o 	0 	I 	01 ri 

0 	o 

5 	a el L1l , 01-71 X11 	All ---1/1 	Z-4131171- X11 1 Ad-F-11 -2-  Tl t1-2E: 7(1 T , 

Id--°J 71 	'&1=1-311-  , E1jq-T-1 	-°1 	 Ig-71 

71 	.1-.1"t1-3-1- 9J-t-- 1A Tall 7L):-°1 	4 	2 	'A 	° 	El1V--T- 	-4-T-13111 

07L1-°1 	 Cadrt. 01 Ull-Y-°11, Al 1  . 1\01-Ell°11 A11- 	01-  

31_9_ 	. 1.-440,1 a 

10 	711 	 01011 1314 , X11 	All -1-Tull 	 711. 2 

--13119 X  01 -?=-, 

	

61°-1 171 rill -Y-°11 , 	 -2- 	M1 °J. a --a-  -V-101 	'2 	°l tl- 

711 	 -T-I , 	-111- 	V-191 	 ---T5-1.1-V 	Vr-4-. 

0191 V-°1, Ac1-71 -47,1 	Al 	Z-----1-01 -g Al- 	4°1, ..Mc1- 

15 	.8-1,1V-°1 °M1_1_ EE--1E 	 Al 1 0>-Ell $, 	 tl- 

q9-1 a --a- 41-1=8 	11.51 L Al 2 1- 	_9_71-1?1 Al Et] 	T T1t1-711 V- -I-- 

VA-  . a 7A , 0>-7171111111 91 tll 0171 L z 41rd 

oMil_ 5E2E-  , OA] VI* 

a ---a--41r8711 VI* 	 -t 	-E--  

tt :EA-11 

20 	All a71_ E 	.y_V-ti-ol 	 9,14. 	(-51 , of 	_a_ ill  -41_ 11.4 

2 2--t--9-1 	 711-2- 	o af-  V.-51- 	°l, 

al 2 	11 2 	°1 t1-711 711 	T 9), °t , 0111 Acj---k 

	

A- 0 0 	 1=11_71411 Ti 	 0  L,1_11-11 	01 'TM 	o 	 I 	 -t__ 	o o e. 	--te T.AA 

25 	 , 01 1 tir 1-414-1 	 -°1 711 z= 	, 	___ 

cl 70 1-1171 150 °C , 	_ 	80 11.11 120°C 
	

o1 90 1-11N 110°C , 

94 90 Lpi loot v. 	-1--  °Jr+. oHvi- 	-&1-011A-1 01-71 Al 1 ,f1 

ill 2 Ad-Eli 7_1:9-1 11-11 *0, 	711 '11 -&- 2 	°>21  Al , 	Al -(21 -76--  V- 

11-4-01 	 c>I 	 u1-4A1 , °1 	V- -9 	4°11 Al , 

30 	20 A- 	 1* 

15 

WO 2012/102572 PCT/KR2012/000632 

^JL, *11 2 43H14, *11 lbs € #*fl4 2:#*fl 4JL4-8-3 <il343 
&5L &4JL 4~£r, 43 f^^-#(4^ 43 ^-^7} 

9XT= S#*11H1- §3, °13 -n-71 4-8-3)7} ^-14-g-^ $13 

3-fl- 3%1t" ^ Si 4. 
5 ^31, ^7] nfl^S^ ^nfl ^ 2:#nfl7} »1 1 431 * 34TT 3#, 

sol^ A>"^7l ^f"4, ItS^l #*113 ^Al ^ ̂  AVI s0^ xj._<« 

7l $l^r s#*ll 43 4^4-8-3 03^AS *Hi|-S4il #*113 
^33 ^>ol fo}| ^ 014. ol nfl^-oil, ^ ! Al-E^l^ # 

tfl3AS €- #^113 a-#eim^4^ °11ii€ HS^313 <8 
10 711 3^43 ^ $14. °H1 4*11, its! #*11 ^ s#*fl7} *11. 2 

4311- 3*Rr 3#,' 4tS| #*fl4 -A] ^ ^c^ol ^3 #tfl 
3AS ^333 31^1, 4313AS €• 4^*113 a-#ell^ol t^rf -g-o^} 
Til 3^1" T 9X3-, n ^4 ^ 4^3 a-#ell^3 -g^ ^ 014. 

34 43, 471 131 v\)lkS-$. #*11 ^ 2:#*lll- 4-8-43, iL4 
15 4^3 °11^€ ^s^313 ^43^ *11 1 4314, iL4 ^ 4 

^3 a-#31^3 ^3^ >11 2 4311- A7}^4 s«i3AS #14T11 4 ^ 
$14. ZL ^4, 47l *112: 4^1 3*11 <£33fe #314 -M ^4*11^ 
°11^31 5E^ HS^3l7ll 44 43* ^.4 ^ 1- •§-•§:S £4^Rr 4^31 
:^4H4, a-#Sim41 44 431 ̂ 4 1- &-§rZ- ^44TT 

20 4^-4Hl ^443 *112:€ ^ $14. 1"3, 334 #3|4 1-1- ^4*H 
^ 2#3 43^ ̂ Dfl ^ 444 #*11411 3-8-4 €A &3, 
J±4 4£44 #*117111 3-8-^11 -8*34711 *fl2:4 ^ $lA3, 33 ^4 
44 4£ -f^rt 43 4H ^ 4-ff-t £*131 ^ 44^ *T $1 
4. 

25 44, 334 #314 1:1- -^443 *11^ 4^H3, 
4 70 313 150 °C, 4 80 313 120 °C, 4 90 313 1101, 
4 90 313 100°CS € ^T $14. °13t ̂  £5. 4°ll4, 43 *11 1 ^ 
*11 2 431 4^1 °H^i3 €-3# ^41 ^ $1A^4£, 4 ^^14 ̂  
tiV-g-3 St3As ^ $14. 444, °13t ̂  ̂  *HH, -f 

30 ^34£ £$r -ir^im « ̂ ft^7} ^#s ^.4 ^-34 

15 



LI -I 
0 

, 	 1401-  °I1 	, 	i°1 	-6 
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WO 2012/102572 	 PCT/KR2012/000632 

711 c'01 	911% 

A1, T 01 am p 71/t1  	71, 	°>1, 	A A-1--a- 	, 

— 	 All 	V-  -1-- Vr-1-. 01 

5 	111Fa-f- 	 4-8-1 	 Ad---ktd Al 1 n' 711 

2 Aol- 	 1-7 	° 	41V- 	 )efE11011 9„10-1A1-q1 011 

EF-t- 4Vra0 	a--SATI-1011 	 V-Ao 	 01E-1t} 

utej-Ail pNL , t1-71 	1v 	1111V- v  
do.:  

10 	[§1-ql, 1] 

R8 
R2 	 R7 

R4 	 R5 

R17 R10 

R3 

• fa R 

R11 	 16  

R12 	 R15 
R13 R114 

0f71 &1- --1--91 1011A-1, R1 1-11z1 R17-a- Atf- 	 AO-°14-T-t, 474 

° 	 23. , C1  - C20-1 `g-V71, C2 - C20-°1 °J.-41-i71, C6 - C2o 

°1-V.71, C7 - C209-1 ca-V°1-71, ffit- C7 - Cm -9i c)l-°1-7d71 	1,°-_ Ci 

71A1 	 V- 7,11, C1  - C20°1 °47471, C2 - C20 	Ca id 71, 	C6 - 

C20 121 011-71 01 11 , At- 21--±,   , 	- 	°J.-7J_ 71 , C2 - C201 	APd 

71, C6  - C201 01-V.71, C7 - C20.-`21 °1-V 01-V71, C7 - C2021 01-V4V71; C2 - 

C2091 04--TI-Al 04-V71, C2 - C209-1 X11 Ell _T-Al 	cg-V 7l , 	L C5  - c2o-q1 t11E11v 
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WO 2012/102572 	 PCT/KR2012/000632 

01-V71013-1, 471 	-N(R)-ca 	 -8-j-4-t- 

, 	oil -8- c °-1 , 	X11 1'1Pdi -1E: 511* r-Pd 	-° 5 11 1 84 V:1 t11 
Om 4, 01 IA 	 -101 	01 , 	1L X2-t-- , 

	

611-3-1 , 474 	1 	, Ci - C20.-c21 °J.-V 71 , C2 - C20 1 

5 	cal Q71 , C6 - C2o1 01-V71 , 	 °1-121 5-71 ., C1  - C20- 2̀1 

C1  - C209-1 cj:A171, i L Co - C201 	Ljl of X 71 °1 

Ol 	Ed- 	A 	1110-  -Pr A A-1-a- 	, 0 

D°11, A71-  4'6:J*1 "A-D- 	71-2- 

	

7k°1r-1- . 11l-al-A1,1-71 	"A-D- " 	711 

10 	t110-87 	A- °1 -7- °1 -?-1 °I 71 	4  ?, ccl 1 nfil 	°1 	'0: A1 	±91- A1-- 

171 	V-V-  T AIL, 	 Mc)] Zi----;-111 91- 	 '50,\ 

44- t11 	4_11 	 71- 	Al 1 	Al 2 4 	-117-1113; ° 	 Tl 

t1-13,1A-1 	K_11 	t- T 	 0317-, a --a- 11 -9-1 	°1 L1151711 V-  -1= 9)), 

15 	°1 	--q-/-; 191 11Ea 	•A §-,-V-1 -<11A1 4 	11-71-a-a- 

Avittrid 4714 

471 Ci - c20.5-1 °d-v71 	L 1 4 tr-t- L zl 4 1 °,1-7d 712 td-t1-32 , 

IVY], 	 V71, 	=g71, n-N-V71, tert-q-V 

71, 	R11V71, 	1171, 	71 o z 	T°\,\I °mil, °111=L1: 

20 51-= 

471 C2 - C20-2̀1 cd- APO 71 	t-  1 4 EE -t- V-7141 cg-  711 ld 71-E- 

_- 	7 1 	0 1 
--1- 	 _3- 

011E-111-d71, 	g1N71, EL 2 
_ J__ E11 	71 

0 t- 	9\1-9-4, 

471 C6 -C2091 (51-V_71 	 01-71 

25   41'd 71, U1 U11171, 	71, X11 	E11171, ffit-2I171 
o 	°I -9-- , 	t_1-1 	011.c}.  

471. C5 - C2o-511 	 EE -t- 	- tj-V-9-1 X11 Ell 	 

-E- 	 71, 	 -9-1-111Q71 , 

-T-i-11-1-d71, 01131 q-*71 ,*A1-71, El °1--I-V 71 , 

30 	--1-11E1-1d71, 	 ff-al-Q71 o 	T 9J-9-1-1-, ol°11vd t1-701  

17 

WO 2012/102572 PCT/KR2012/000632 

o>l7lolJ7; ^7} D7} -N(R)-^ R-8: A4- *N1 

SJZ-4, il- 1-4, 4444^ ^#44^4 5 ifl 4 843:4 ^ 
^1B]I oil: ^ &A4, Mxr 4^ 44^"#44, XI ^ X2^ 43. ^ 

^ol^JI, 44 ^S^l, Ci - C204 <£^4, C2 - C204 
5 t4N7l, C6 - C204 4-14, 4BS4, 4Pl£7i; CI - C204 <£1^14, 

Ci - C204 1HH4, JE^ Co - C204 ^4HJ=444-. 
441 ̂ l^S-431 #*11^ 4^TT ^Hhir 4^ ^4 

D°11, A7> ^=1 "A-D- "4 4^-711- Sf-^4, 4^ 44 n"# M# 
^ 444*. 444, ^7l "A-D- "4 4-g-4 o\) 

10 Wl^-n- 44"^4 ^4^ <S4S 4-B^H ^#*114 £4^ €^4" 
<§71 If-f- ^ Si31, 4# 44^"# M4 2:#*M tfs4-8- Ik ^ $14. ^ 
^4" *H#S^] #*114- S#*fl7l- *11 1 ^ *)] 2 tfEfll- i^^AS #1 
4-^4 ISiW, a-#31^4 ^f^4 ^1^51711 Ik ^r $1 
4. 

15 441 14 *11 Is 431 ^1-oll^i 4 4^41-# i.4 
AS. 4-44- 44-. 

#4 Ci - C204 <£44S^ 2] 31 £4314 1M41- S.WJL, 
^l^i *1114, °HH7l, HS-^4, 4^HS^4, n-£14, tert-41 
4, «4, «"^4, ^14, #14 1: ^ &A4-, 4°)14: ^ 

20 4^ 4£ °W4. 
-#4 c2 - C204 <£?lN4sb 431 £4314 <£4141- s.^} 

31, AS t!4, <43N4, sssll1d4, £BII^71, i&^r €3N4 
1: ^ S1A4-, 4°H4: t44b 4^ 6W4. 
^4 c6 -C204 °}i4Se ^"t^4 °}i4t ifsfi, 

25 ^I^AS 5)1^4, 4^N4, 4-^14, ^^^1^4, i&^r #^AelN4 
1- y S1A4-, °H^> t44^ 4^ 4-44-. 

Aov4 c5 - C204 31HHS4-€4S^ ^ft4 *Nls4-t4 
1- ifsH, 4-4-#1i4, 4414, 4^4, 4 ̂ 4 ̂ 4, 4^114, 
TT4-^71, °144-^71, #4-^14, 44-#14, H44-44, 31B4-4-4H. 

30 S4414, BI1B4-^}4AS^4-^4 ^ ^ &A4-, 4°114: 
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rt '- 
1- ca 	k.11 71 

20 	=El ..711 , 

471 &1-q- sii 

[l-q-11 2] 

01- 71 &-1- 	Al 51 	411- 

2 	 RA15-r-E- 	tr1 - 
	

9), 	01°11E,11.: 7111 51 2,7:- 7).1 

WO 2012/102572 	 PCT/KR2012/000632 

01-LI t. 

o'-7] c1 - c201 	A171 	*-Al 71, 	]--}7},  , 	171,A 

Al 	Al 71 o 	z 21---  %I\ ° 

AO71 4-?11-- 	 L 	L 	 EEt-  tt 	 -1- = 0 

5 	91-P-4 01°11132-  tl-z.AY-1 1=2- 

1-71 §1-q-1- 1°1 Tall Ej--1 A-t1-1-&-°1 1 	*A] 

01 	, of  71 4-6:1- 	11 R1 ql R17 -a- ztzt 	° 	z?-±- 	V. 

011V71, 	 tert--14-V71, '111> 71, 

LE 

t V71 -4V-71 
LE 

10 	 9X1-1- 

	

P.1 	01- 	'115_'- 	41 1 11-E-1 

C81 1 4  

al A-} 	 I-1 19] L-8- C4 - 

5)14. tctd, 01-71cav 71t- 

al1 id 71 	-1-- '5),)\ 1_,  l , 01 91 011 	q- 1: 	71 

C209-1 Ca 	C2 - C2021 Ca ill id 	C6 - 0201 Olt 	 1=11 

X1 1 	T 91 CI-  . 

15 	01-71 	41-0011 9jop.-1,  01- 71 	is.1 A 	-r1, ull 

V71, 011V_ , 	, ol± -1-1L71, n-14V71, tert-*V71, 	-*Al 1 

V71, tert-11---N-AluM71, 	q-A1°1171, 	 V71, 

X1-01E 	41.d7l , EE-t-  Ell 1;10}01 	Trref'd 71 	V. - 9)1 5-1  71 El- 

r-tcjtt N 4-7M V T1 (4.4 . 
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ZrCl2  

WO 2012/102572 	 PCT/KR2012/000632 

t.-A , O I L 	'101- YA 	, 	 9--- V-711, *01 

2-- 	Al- A61 -%:). 	-2- 	, 01---7-121-1-fr EE 	J.. -E. -Y)--  -91 	4-71 31-  -2- 71* 

	

Al- 	2 V-  T °'t1- . 	 -0: 51N 

	

5 	, 	 al 01  cql 	L , 471 A-  b-1-1=1, 3 0 	A 

.1 3] 

- [Al (R18) -O]n- 

AJ-71 §1-6-1- /-1 3011A1 , R18 -a- Al 	-w-cat1-7111- Ll  z -1-- 
 9,1 	Z1- 

	

10 	• 	 1 Lill 2O1 	 tav  431°  	 1 

1-11N 2091 	 n-°- 2 olAJ-5-3-1 DoT, L11-2- moo], 2 14171 61 DoT 

014 .  

°1 	121r=- 	01z--- 	-PL1 	 R18-q 

-P1-71 	2 	71* RV-42E- 7>i 	, 	A-q-•.1 1 *1 

	

15 	-6-117711 	11 
	

o 	Al-- °1,1 71 	tbi-t}-1E- x1-41., 	-?1-,131191 	01 

37-1- 	2 	V-  -r 	. 	'61-1 1 	 t1-9,1-&- 

, A014--q.1-  Al 1 Aci-Ell 	Al 2 0'- 	1--2̀1 °I II 7l 1-0171- a/ 

	

tt°1 	 ---1-71 91-1 pN  71-  Al 1 	Al 2 jO- 	V1  

	

-11 ti" A°11 	2j7: 	 711 V- 

	

20 
	

°Jut. 	F , °1 	 , 	 &1-f51- 1 1 0 	1 
till 

I I 
	

td- 7)11 	0.1 °I1EE 1 	 Oil-, a --a- 41-T21L 011 -04 
1._11  gg_A(si 	4-0,11 	01 o  	 V-Pil -r- 	, 

19 
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*11 s ^N, ^°1 
^ ̂  <^1* °^}w ^ ̂  ̂ 4, -H-71 ^-g-711-

^#*111- 4-§-*k y $14. °lsit ^-*1 
5 0l^t <1S^r, ^>7l S)-^ 3AS 5*1 3^" 2i 

#nfl S^## 1: ^r $14: 
[5**H 3] 

-[Al(R18)-0]n-
#7} 3°1]*\, R184 4^ ^^S}734 41- ^ 9X2-^, 44 ^ 

10 AS 4^ 1 ^*1 20^1 4sHr4i; £r f-S^AS *1^4 tiT 1 
ifl*| 20^ nxr 2 °]<$2] 6fl* ^6] , 2 ifl*l 6^1 ^ 
°14. 

oleit 4^! £f5}i, R18^| 
-fM 4-M1- if-4^ ^3^i, 4^t sl-SH 1 ^ *11^S431 #nfl4 

15 tN 3^1 ̂ 1^ 4-^71 4^, ^S^ 4^ *H^f 
4 ^ Ol4_ TX^, g^Al ! =6) p^S^ll ^nfll- 4-g-S}£,§-

afl, 4# 4 *11 1 4^1 ^ *11 2 4^1 4^1 6flu|4 *H7} H*1 &4, 4# 4 
^4 ££ 4°11 Ai #*114 2:^*117> *11 l ̂ *11 2 4311- ^43 
AS #1444 ^s€314, a-#e114^1 -^f^l 4*35^ 1: 

20 ^ $14. at, °lsit ^11- w^H, 4#4 44^1 i ̂  *H4s 
431 #nfl4 ^ 4-g-sM oH^^i ^ ̂ s^314, a-#el]4°ll tH*fl ^ 
4 ^4 44^ y $1AAS, oil- 3*14 nii^s€ tisf t^ll 4 

19 



20 El- 
-1_2- 

WO 2012/102572 	 PCT/KR2012/000632 

`2401 , 

~rl 	of 4711 cg 

o1 al t1- 4-4)=1 3°1 §1-td- 	21 	611 L, 	1311 	cd---7-131 	Ll, 	011°1- 

71 

__7_121 , 	01.2, *v. 4_7_131 , iff lit V
. 

-T5- 01 	
°1°°1,°1 011 

5 AI 111V ca-7-131-: 0 r-MR ° 	A1- 	2 a 2F- 	9).-c+ 

01 	13Nz 	Ai 71 	g_Aj_ 0 I 0- 

71- °J Z----- -1311* At 	2 1-2E: 7.ti 	, 1:91 

Al °11 	71 71 L1, 	° 	Al 	01 	• - d. 01 p AA  

10 	 3 	 ull 	 711  

zyt II 0 

r ol 	JJAJ 

1311 91- ; 

A171 t-7: 	01 1311 -T-411 	91- 	 'Ed oil Al 

ut . 

LE , 	Ad- 71 1311 Fa. 	 , z]-_,1111-511 	 clt 1/5,000 LP] 1/ 2 , 

-y-ca- 	1/1,000 14171 1/10, A-412- qt 1/500 till 1/20v 	9:14. ole-I 

15 'EA- 	 All 	, 1311 	1311 91- 	1311 	 111.1 

° tItiA1-1Y- , 	q-c21 1 1311 (Z1_ 	 PI 9-1 ti-1 °1 7-1t1- 1 7-1 

1-4 ,o 70 	71-71- A01-* ttL zCY-11 V- T 9,14 

01- 71 	ull 1A0 	Al °11 2E: , g 	11 Al 5,11 , 	, ELL 	*. 

3-17 - 	 0-.4-1--±711 	1311, 	1'11 X11 , L,C L -aq-cil 0 	V-A 

711 	2 	121171- Al- 	̀.1 	21--- 	r-1- . E -m- , 	V- 	All 	4 Z------ -1311t-= 

F-171-1-1- cd--7-1311-1- 	 t-cl 	f Al- 	2 V -I-- 

-al- , o' al 	X11 
	

oll 	, opal 1311$1- 

Ail ;1311 	113112a~~}L 
	

13 11 1A0 	L 711 t 011 Al , 011V.Kil EEt- 

01o e. — 

_LE 	034 , 

25 9,1r-1-. °lull, a 

-111- 13.1 

1-Vi E11, 4-AM-1-VIE& i-tf-11, 1-1q, 

	

1-E11..014_11, 	 1=.1 	 -a-r%-(511A-1 

	

1* 0PO/4 All 	fa 9jr+ 

, 01-71 	IL1 4 	 1 	It , 

30 	 41-r8 	 zi-__-_1011 '44 	-I= 914. 

20 
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#*M, ^ ̂ 3-51 ^# 444^ ^4^ #314 #4 ^444 
iL4 -§-°143l $14. 

ols^ 444 3^1 S#*fl 44#^ oflS-fe-, 3114^144, <>1114 
= cli«^OaVspl^>; ^ £14^*144 ^<3 O^o.^, o] ^6|j 

5 A\5L 3144^144 ^f-# 4-§-4 ^ 44. 
*114^4 #*ll 4 2:#*lll- ^4^Rr #*11 2:4 #4, 3143. 

^ #*H1 2i#*lll- ^#^1^ 3§-*\ -f434 <2# ^ $14. a 
^ ^7H4 ^ufll- A|~g-S>^ ^-f, ^4^431 #*W 2:#*fl«- ^ 
*H ^#*171^4, ^#*14 $14. °H , 4^ 4 

10 4^r 44^1 3 f*4 2:#*fliL4 314^431 #*114 
^#^M^ 4 °1 3143.431 #*M 2:#*11^ 4iL4-§- #4314 *14 #514 
^ $14. 

BE, 4?1 314^431 #*114, s#*fl£1 4 *344 4 1/5,000 31*1 1/2, 
#£ 4 1/1,000 ifl*l 1/10, #4 4 1/500 31*1 1/205. 4 <T $14. °1^ 

15 4 4 *143. 4-§-4<3, *111:3.431 #*114 s#*ll^ 4^4-§-# 34^1 
4 ^ Olsfl P)1 4^433 #312] l-Ajol X^>£l7l 
4, ^ 47>4 4^44 3}# <^314 y $14. 

4?1 #*11 2:^1-S] -g-nflS4 ^4, ^jXV, ^4 -§• 
4 4# *14^ 44^31 4*11, ## *M, 5&4 33 ^4 4£ 44 

20 # 4444i31 -§-*fl4 A>4^ ^ 44. tJii^Aji ^Pim ^#cfl^ ^ 
si 44 trDN 4^3 43H 4*14 ^31S;E 444 ^ oi^_ 

44, 444 #314 44 4lr43l^l 312: 4^3144, 444 *11 a" 
3.431 #*11 4 ^#*111- X444 #*fl 2^4^ ^31 4314, 31431 S4 
^s4334, a-#314i3 44314 444^14 4^111- ^444 

25 #2114 44 4444* *1]2:1- 4 $14. <3 31, a-#3mA5L4 1-421, 
l-^M, 4-p|l^-l-5ffl€, 1-^1431, 1-H33, 1-431, 1-31431, 1-431431, 1-JE 
31431, 1-31H431 433 , 1-^431431 ^ l-4°l£^AS ZLf-^A^ x\ 

if oR1"# 4#1i y $14. 
Hi, 4^1 #314 #4 ^4^1^ 31 ̂  4^^, 4#4 44# 31^1 

30 4^ ^4^4 #31431 312i S431 44 4^€ ^ $14. 
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,CI 

t-Buo-NNI  

MTBE/Hexane 
-30°C 

WO 2012/102572 	 PCT/KR2012/000632 

° 1 el td- 	 "7-A1 	A1-17-7 	 All 	71451°1 

014, Ol t11-E- t-71 -?-14°1 

°11A1-E- t11 7-11A15-1J-7: 

5 74 -&-)-  41-1 

71-1 2'A1A-E- Al al-4. a al 4, 471 

, 	p-17} }71 4')1(11°11 

<Al _al ail 1> 

1) 	 - 

nBuLi 

MTBE/Hexane 
-20°C 

10 	THE 	u1141 	tert-Bu-O-(CH2 )6C1 	 Mg(0) 

121*-5)- 	-V-E] 	-a?-114E-(Gr ignard) 	Al 9-1 1 	tert-Bu-O-(CH2 )6MgC1 

1.0mo 1 e* 	Aol- 	 td-E8.-  -30 t 9-1 /O- E119-1 MeSiC13  

( 176 lmL , 1.5mo1 ) 	THF(2.0L)4 	 -34-4L-- °11 7143-7  , 

ors °11A1 	°1A01-  ii--11=11-  A1 71  T, 	z-P-11  	 tt 	tert -Bu - 

15 	0-  (CH2)6SiMeC129-1 	I 	cLivr-i(--1---a- 92%) . 

-20 t 01] Ai 	ii_11-2(3-711 	(3.33g, 20mmo1)A- t1R1(100mL)9- 

MTBE(methyl t er t -butyl ether, 1.2mL, lOmmo 1 )-2- 	8m1-I n-BuLi (2.5M 

in Hexane)* 	01 7tt1"--71 , 	6A1?_} -1T-121-A1*4 . 1111:01 

, 111071 -,91-.1E-E- -3ot 	 qz1-A1 la, -3ot 011A1 1 	)01 

20 	tert-Bu-O-(CH2)6SiMeC12 (2.7g, lOmmo 1 ) 	 °11 0}71 

11- 	2 	cal-g- 1 A1 1 74 	11A-I -81 71- 91 r1- 	 8A1 	°POI- 

4-, 	10f401 
	 , 	?._-_1Z-_(evaporat i on) M-°1 	(tert-Bu-0- 

(CH2)6)MeSi (9-C13H10)2 	 21----3̀A- 100%) . 	7L}E 	may; 

1H -NMR* *t11 

25 	1H NMR(500MHz, CDC13) : -0.35 (MeSi, 3H, s), 0.26 (Si -CH2 , 2H, 

21 
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°]^ 7HSM &4. 

§7l ^ 7>*| ^Hl" ZLS^-, ^>7l 

§>7l ^ 

5 o>qrf. 

<*ll^l 1> 
1) el#H Sf^-l-^ *112: 

10 THF -M*HM tert-Bu-0-(CH2)6Cl Mg(0) 1}$) 

£Hr—S^ftl HE} 4— (Grignard) tert-Bu-0-(CH2)6MgCl -§-^ 

l.Omole-ir £$4. Aov7l *112:3 HE)4:E. s^l-ir -30°C^ MeSiCl3 

Jl--t#(176.1mL, 1.5mol)4 THF(2.0L)7> #7l£>^ 11 7>w>jl, 

8^1 o]<# :f, -g-an-g- ^ tert-Bu-

15 (HCH2)6SiMeCl23 £&4(T-§" 92%). 

-20oC°11^i 1&-S-7H #^^l(3.33g, 20mmol)4 «]^(100mL)4 

MTBE(methyl tert-butyl ether, 1.2mL, 10mmol)-8- ^43L, 8m 1^1 n-BuLi(2.5M 

in Hexane)-ir ^I^^l 71-sl-JL, 6A1^} -S^^l^4. -Hy}°l 

^, ^-§-71 ££«- -30°CS. -30°C °11 *\ 100ml H 

20 tert-Bu-0-(CH2)6SiMeCl2(2.7g, lOmmol) -g-^l AoM *112:3 

-§-OJl^: 1*1 7d^ €^1 7}S}$4. 8A1 Zt ol^ 
#-ir ^ 7fs'1-a1 £[2:(evaporat ion)^-0^ (tert-Bu-0-

(CH2)6)MeSi(9-Ci3H10)2 ^^4(5.3g, ^ 100%). 5R>H<>1 ^3^ 

1H-NMR4 ^-01^4. 

25 1H NMR(500MHz, CDC 13) : -0.35 (MeSi, 3H, s), 0.26 (Si-CH2, 2H, 

21 
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m), 0.58 (CH2, 2H, m), 0.95 (CH2, 4H, m), 1.17(tert-BuO, 9H, s), 

1.29(CH2, 2H, m), 3.21(tert-BuO-CH2, 2H, t), 4.10(Flu-9H, 2H, s), 

7.25(Flu-H, 4H, m), 7.35(Flu-H, 4H, m), 7.40(Flu-H, 4H, m), 7.85(Flu-H, 

4H, d). 

2) Pi] 

5 

nBuLi 
/MTBE/-20°C

> 
 ZrCI4(THF)2 

MTBEfilexane
> 

-20°C 

-20r1)1 	 (tert-Bu-0-(CH2)6)MeSi(9-C13H1o)2(3.18g, 

10 	6mmol)/MTBE(20mL) 2 	QIN 4.8m191 n-BuLi(2.5M in Hexane) -a-  1111A 

71431 	41- uW9 8A1 l 	112-11 T, -20C°11AI 071 ]12E-V 

(dilithium 	salts) 	-1,ful 	2 	°94 	ZrC14(THF)2(2.26g, 

6mmo1)/t4 -(20mL)9-1 	el el 2 1)- 	 1_41 01  71-43-1 Acl--a-oll Al 8A1 

1=8-4-Al 	 3-1-1-31 cl 	11 	 c11-1.1°i 1i4--f1:-A a Al 

15 V (tert-Bu- 	M 0-(C-2)6).-eSi(9-Ci3H9)2ZrC12 A4 E-41- °-19-14(4.3g, 21=1- 

94.5%). 

1H NMR(500MHz, C6D6) : 1.15(tert-BuO, 9H, s), 1.26 (MeSi, 3H, s), 

1.58 (Si-CH2, 2H, m), 1.66 (CH2, 4H, m), 1.91(CH2, 4H, m), 3.32(tert-

BuO-CH2, 2H, t), 6.86 (Flu-H, 2H, t), 6.90 (Flu-H, 2H, t), 7.15 (Flu-H, 

20 	4H, m), 7.60 (Flu-H, 4H, dd), 7.64(Flu-H, 2H, d), 7.77(Flu-H, 2H, d) 

<43Ecl 2> 

1) u1;11-11 	 112E 

43Eil tert-Bu-0-(CH2)6C1 AVE-  Eflid tert-Bu-0-(CH2)4C1 

25 	 °1 	2 	 SIN-at' 117] 4 3r-A1 	 4711 P4:5-2- 

22 
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m), 0.58 (CH2, 2H, m), 0.95 (CH2, 4H, m), 1.17(tert-BuO, 9H, s), 

1.29(CH2, 2H, m), 3.21(tert-BuO-CH2, 2H, t), 4.10(Flu-9H, 2H, s), 

7.25(Flu-H, 4H, m), 7.35(Flu-H, 4H, m), 7.40(Flu-H, 4H, m), 7.85(Flu-H, 

4H, d). 

5 

2) *1] 1^431 4^ 

-20 °C °il *1 (tert-Bu-0-(CH2)6)MeSi(9-Ci3Hio)2(3.18g, 

10 6mmol )/MTBE(20mL) -§-^Ml 4.8ml^l n-BuLi(2.5M in Hexane)-ir ^^^1 
7}0>}3L 8*R> <>1# #4*1 ^, -20°C°11 *i ^7l *112:3 

^ 3 #<3 (di lithium salts) 4^4 ZrCl4(THF)2(2.26g, 

6mmol)/^]-il"(20mL)-2l ^r&lsl 4*^ — 3. 7"|-s,l-JI ^4<:>ll*i 8*1 ̂  -§-'?} 

4 1^*1^4. ^1 
15 (tert-Bu-O-(CH2)6)MeSi(9-CI3H9)2ZrC12 <£$14(4.3g, ^ 

94.5%). 

1H NMR(500MHz, C6D6) : 1.15(tert-BuO, 9H, s), 1.26 (MeSi, 3H, s), 

1.58 (Si —CH2, 2H, m), 1.66 (CH2, 4H, m), 1.91(CH2, 4H, m), 3.32(tert-

BuO-CH2, 2H, t), 6.86 (Flu-H, 2H, t), 6.90 (Flu-H, 2H, t), 7.15 (Flu-H, 

20 4H, m), 7.60 (Flu-H, 4H, dd), 7.64(Flu-H, 2H, d), 7.77(Flu-H, 2H, d) 

<*HS°3l 2> 

1) *112: 

5l#H *112:*1 tert-Bu-0-(CH2)6Cl tflAl tert-Bu-0-(CH2)4Cl 
25 AOV7I ^dj] 14 ^<^^1 

22 
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4a.-ttcq (tert -Bu -0 -(CH2)4)MeSi(9 -C131110)2 

	

19-Al-t,1: 	 1H-NMR*o aN 401-491 

1H NMR(500MHz, C6D6) : -0.40 (MeSi, 3H, s), 0.30 (CH2, 2H, m), 

0.71 (CH2, 2H, m), 1.05 (tert-BuO, 9H, s), 1.20(CH2, 2H, m), 2.94 

	

5 	(tert -BuO -CH2, 2H, t), 4.10(Flu -9H, 2H, s), 7.16(Flu-H, 4H, m), 7.35 

(Flu -H, 4H, m), 7.35 (Flu -H, 2H, d), 7.43 (Flu -H, 2H, d), 7.77 (Flu -H, 

4H, d). 

2) vilFav 	3}-a- °l 

	

10 	(tert-Bu-0-(CH2)6)MeSi (9-Ci3H10)2 11-,\I 	ert-Bu-0-(CH2)4)MeSi (9- 

ci3H10)2 	 01 	al 	A1 91t1-_-at- Ac}- 71 	 -W-V --61-711 

43E11-cq (tert-Bu-0-(CH2)4)MeSi(9-C13H9)2 ZrC12 AlIE4 

15 	1H NMR(500MHz, C6D6) : 1.14 (tert-BuO, 9H, s), 1.26 (MeSi, 3H, 

s), 1.90 (CH2, 2H, m), 1.99 (CH2, 2H, m), 2.05 (CH2, 2H, m), 3.39 

(tert-BuO-CH2, 2H, t), 6.84 (Flu-H, 2H, m), 6.90 (Flu-H, 2H, m), 7.15 

(Flu-H, 4H, m), 7.60 (Flu-H, 6H, d), 7.80 (Flu-H, 2H, d) 

20 	<213E1 3> 

elV-LE__ 

43EA1 tert-Bu-0-(CH2)6C1 	a, 	tIPJ tert-Bu-O-(CH2)8C1 

O1 

	

	
13- -W-V4711 111-

(tert-Bu-0-(CH2)8)MeSi(9-C131110)2 §-I1-24 1-71 42E°11 

25 	-fr) 
	

1H-NMR* 

23 
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*HS*H (tert-Bu-0-(CH2)4)MeSi(9-Ci3Hio)2 ^1 *112:^1 
14 44^ y-irS. 3^4534. lH-NMR-g: ^ 3^ 453 4. 

1H NMR(500MHz, C6D6) : -0.40 (MeSi, 3H, s), 0.30 (CH2> 2H, m), 

0.71 (CH2, 2H, m), 1.05 (tert-BuO, 9H, s), 1.20(CH2, 2H, m), 2.94 

5 (tert-BuO-CH2, 2H, t), 4.10(Flu-9H, 2H, s), 7.16(Flu-H, 4H, m), 7.35 

(Flu-H, 4H, m), 7.35 (Flu-H, 2H, d), 7.43 (Flu-H, 2H, d), 7.77 (Flu-H, 

4H, d). 

2) *111^*31 *112: 

10 (tert-Bu-0-(CH2)6)MeSi (9-Ci3Hio)2 41 (tert-Bu-0-(CH2)4)MeSi (9-
CI3HI0)2 ol-g-# *11^1^31^ ^71 *11^1 14 ¥^4^1 
*H^M (tert-Bu-0-(CH2)4)MeSi(9-Ci3H9)2 ZrCl2 5^#^ 

£84. 

15 1H NMR(500MHz, C6D6) : 1.14 (tert-BuO, 9H, s), 1.26 (MeSi, 3H, 
s), 1.90 (CH2, 2H, m), 1.99 (CH2, 2H, m), 2.05 (CH2, 2H, m), 3.39 
(tert-BuO-CH2, 2H, t), 6.84 (Flu-H, 2H, m), 6.90 (Flu-H, 2H, m), 7.15 
(Flu-H, 4H, ra), 7.60 (Flu-H, 6H, d), 7.80 (Flu-H, 2H, d) 

20 <*112:^1 3> 

1) Sl-f-l-^l *112: 

e|*KE. *11^*1 tert-Bu-0-(CH2)6Cl tert-Bu-0-(CH2)8Cl 
7A^r *^14^ *o>7l *112:^1 14 ^^Wl 3 

*112:4^ (tert-Bu-0-(CH2)8)MeSi(9-Ci3H10)2 5^#^- $7) *fl2:<^l 
25 14 44# ttS 3] ̂ 4^4. ^2:^ 1H-NMR# ^-^^^4. 

23 
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1H NMR(500MHz, C6D6) : -0.40 (MeSi, 3H, s), 0.29 (CH2, 2H, m), 

0.58 (CH2, 2H, m), 0.83 (CH2, 2H, m), 0.95 (CH2, 2H, m), 1.05 (CH2, 2H, 

m), 1.14 (tert-BuO, 9H, s), 1.30 (CH2, 2H, m), 1.64 (CH2, 2H, m), 3.27 

(tert-BuO-CH2, 2H, t), 4.13(Flu-9H, 2H, s), 7.17 (Flu-H, 4H, m), 7.26 

	

5 	(Flu-H, 4H, m), 7.37 (Flu-H, 2H, d), 7.43 (Flu-H, 2H, d), 7.78 (Flu-H, 

4H, d). 

2) vilq,SL4fi 	 43E. 

(tert -Bu -0 -(CH2)6)MeSi(9 -Ci3H10)2 I/0 	(tert -Bu -0 -(CH2)8)MeSi(9 - 

	

10 	c13H10)2 	l-' 	°1 	 01}71 ;11: 011 14- 	1-711 

42E4c1 (tert -Bu -0 -(CH2)8)MeSi(9 -C13H9)2 ZrC12 

1H NMR(500MHz, C6D6) : 1.17 (tert-BuO, 9H, s), 1.29 (MeSi, 3H, 

15 	s), 1.41 (CH2, 4H, m), 1.49 (CH2, 2H, m), 1.64 (CH2, 2H, m), 1.89 (CH2, 

4H, m), 1.94 (CH2, 2H, m), 3.30 (tert-BuO-CH2, 2H, t), 6.81 (Flu-H, 2H, 

m), 6.90 (Flu-H, 2H, m), 7.14 (Flu-H, 4H, m), 7.60 (Flu-H, 4H, d), 

7.65 (Flu-H, 2H, d), 7.78 (Flu-H, 2H, d) 

20 	<1' A1611 1 14171 13> 

500m1 -Prui 1}-2-711 2.---7-Z11(toluene) '4-  *SI }-7-1  , 1-h1411(I  Al 

20,1A-VE- i-A-EA)* 	, MAO( 	caT1:11 	lowt% 	c.,011* 

-Tcdt1-91r-1-. 01 0-1A-1, 01- 71 Alzaall 1011A-1 	 A-V-*((tert-Bu-0- 

(CH2)6)MeSi (9-Ci3H9)2ZrC12)--clI 1mM -Z---7-011 	2 	1* 	 1214- 71 

25 	 4°1 	 °J7(1 Al 	 vent 

24 
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1H NMR(500MHz, C6D6) : -0.40 (MeSi, 3H, s), 0.29 (CH2, 2H, m), 

0.58 (CH2, 2H, m), 0.83 (CH2, 2H, m), 0.95 (CH2, 2H, m), 1.05 (CH2, 2H, 

m), 1.14 (tert-BuO, 9H, s), 1.30 (CH2, 2H, m), 1.64 (CH2, 2H, m), 3.27 

(tert-BuO-CH2, 2H, t), 4.13(Flu-9H, 2H, s), 7.17 (Flu-H, 4H, m), 7.26 

5 (Flu-H, 4H, m), 7.37 (Flu-H, 2H, d), 7.43 (Flu-H, 2H, d), 7.78 (Flu-H, 

4H, d). 

2) ^ 

(tert-Bu-0-(CH2)6)MeSi(9-Ci3Hio)2 tfl*I (tert-Bu-0-(CH2)8)MeSi (9-

10 CI3HI0)2 Wlr# ^I^TT ^7} 
(tert-Bu-0-(CH2)8)MeSi(9-Ci3H9)2 ZrCl2 3^## 

1H NMR(500MHz, C6D6) : 1.17 (tert-BuO, 9H, s), 1.29 (MeSi, 3H, 

15 s), 1.41 (CH2, 4H, m), 1.49 (CH2, 2H, m), 1.64 (CH2, 2H, m), 1.89 (CH2, 

4H, m), 1.94 (CH2, 2H, m), 3.30 (tert-BuO-CH2, 2H, t), 6.81 (Flu-H, 2H, 

m), 6.90 (Flu-H, 2H, m), 7.14 (Flu-H, 4H, m), 7.60 (Flu-H, 4H, d), 

7.65 (Flu-H, 2H, d), 7.78 (Flu-H, 2H, d) 

500ml -ft?) «h§-7H (toluene)# 1-^(^*H 

2^1*i^ l-4€)4 MA0H110wt% IHp'ffl 

-#7l *113:^1 1^1 *1 5}-tH§"((tert-Bu-0-

(CH2)6)MeSi(9-Ci3H9)2ZrCl2)^ ImM ^ #-g-7H 

25 711*1^4. *1# ^-91 vent 

£84. 

20 1 13> 

24 
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1--T-L 	94 . EIJI-4s" , 	E1 	T , 

4-- 	1311 2 -Vt.-  Al 	--8-. ell 	14-ova X11-a. 

	

oiloilA1 	 a-A--4-t- rem 

t-1,1-q 	1-t4 	 ) 	-6-j-q-g- 	1011 	ul-st V-01 

5 	r-4-qt1-711 	1 12t1A-1 , 4-441 *! 8— -11-E- 	tt 

<1,1132011 1> 

LG 	4-4°1 	1 184 	_c)D-1 ( 	-1- 	 -8-j- 

	

LUCENETm LC170 	111E-q1 1 	t1-91r-1-. 

10 

<1,11E011 2> 

112174-9-1 	* 41 V_ 711 
	

1=1 
	o 	011 	-1-4 Eli 

	
1=1  

-'i-11;o 	Melt Index (190°C, 2.16 kg): 5 g/10 min; Density: 0.866 

,g/cm3)(Zi Al *IA INFUSETm 9507* 1=11E01 2 	 -491 . 

15 

14A1011 1 Lill 13, 1,11E.011 1 	2011A1 dal L1  *-4-171-1-14  411 

ova, X11°1'31 711 1-i'-AJ 	1-* Al p0119-- V- 	,01-d° 	tl- r-1- 

<Al 011> 

20 	1) 32 14_-4 	A- O L 	1;' '4_ 11 1 71I -1--  t_1 

51'1  " 	 a 	131-_c- a Ell 17-1 ( GPC: Gel Permeation 

Chromatography) 	 --Y-3, -M-01 AO-71 	 71- 

Y_ 	,;:_“a- i  t 1 - 	. 	, 4 -TT 114* FT-IRK -' t 	Acl- 71 

ai L A-  4 ---c21 VA * ( X 	 011 	 1000 711 0 

25(° L 	 Y ) 	- _K 
	

1' ),1011 6 	131- 	2°11 

-17-1--t-f- 
	

1 1-21 3011 5-A1491°121 , 1-1-1311 o 	-1- I1oi1 

r-11t11A1__ v1-1-71-A 134* LY__-1-t1-914. 

tj- 	V11- -E1, 4 --67-1--I-4011 c011, 1) 	4-1 A- 	--a 011 

woo Al tai-  *1 4 711 ( 	) , 2) 1 1 	a A-1 ( mp ) , 

30 	5 3) 	3-  -I L 4 	91 	moo 711q 
	

711 2F- Y 	it 3-11T-14 

25 
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4^, #-§-1-4 ^134/^3 4^1 4°1484. ^3^1, 1^3 
<>1134s 4 4*114 4313 1:4 £84. 

^AlofloflA-l i-3j^(s^- 1-421) ^ <>111214 if-^Kr 3^-11 
3*fl W 44 i-«13(^ 1-421)4 f-^4 a H 71^3 44 4°1 

5 4 o^l-Tll 3sH7l34, 4^113 *4 ̂ 4^1* 4IS484. 

<ti]57^1 i> 

LG s|-44 4313711 t4^£^HlM-i-431 21^ ^4"t4)3 
*114^ LUCENE™ LC1704 3^1 IS 484. 

10 

ctilH^l 2> 

44 ?1H^4 4313711 44 ^4^t4 HI 121-1-421 44 
-o41^4; Melt Index (190 2 C, 2.16 kg): 5 g/10 rain; Density: 0.866 

g/cm3)£ *114^ INFUSE™ 95074 '*]M*\) 25 484. 

15 

3*H 1 4*1 13, 3^1 1 ^ 2°114 £^13 4313-1-^13 
^g-t^ol ^ Ai^oii^ 7^ ^ o.s 4*c3484. 

<Ai^oii> 

20 1) ^44 3144 44^ .4^ ^ 4*13) 7fl4 4^ 
4 i?"44*ll4 3 44 HS4£^-313(GPC: Gel Permeation 

Chromatography)^. 4^4°i 471 ^oirtHl* °14^ J144 44^ 

4£ 434 £4484. ^3, 4 ^4f"44 FT-IRS 4443 471 
Ji44 3144 44^(X4)°11 4€: 3^4 1000 7fl 4 4*1314 7fl^ 

25 3K^4 Y4)4 43. 434 £4484. 3*H 6 ^ 134 3^<i 2i 
tflsfl £43 ^4^ 44 £ l 4*1 3i £348^-3, 43*1 444*3H1 
til 44 £ 4371-3 ^44 £4484. 

333 £4 34543, 4 444*1H 4|^H, l) -2-44 
if-3 3^4 1000 7fl# 4*1 31 7114(3^-$:), 2) 33. 44^(Mp), 

30 ^ 3) 4 ^44 314 3^4 1000 7fl# £4314 7114 Y 4 4 -^44 

25 
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4P-1 4_1-4 x 011 rA1t11 1 A- 121-1-7-ql- 401 0 	51-t- 1 j 2 L X1101 4-9-1- 

a 71 	A1 91 	 ztzt 	t1-71 a 1 011 1-1-0-1-11 9'11-. 0114, 

1-71 1) 	± 	moo 711q 141.4 711-1---t- zt Al 6,11521 ova 1°11 

4-a-1 L14 711-;--E-- 	 -41 01°1 

5 	*71 A 711-'1= T191- t-,11 .471 

2) (density) 

0}71 1)91 WAXD 	-°r-1a11 	rectangular bar (64mm * 12.7mm * 

3.2m) to1 F-11.521 	A1- 2t1-01, u11-1-i(Mettler) 11-0.11A1 i=o 

10 	°1 rl . 	%-1  711 	do 	Ta5_,E-• -•&171 _Th 2 011 7Jult1-91r1-. 

3) 43'-' 1;1 (Tm) 

x.-Q7E--Z 30 2 C011AI equilibration -a- 	o- Ell oil Al 20 ° C/min 

200 	C 771- 	 Al 5 147,1 -8-1 	 -la- 9-1 

15 	thermal history 2 Apittvq. 	10 QC 77}71 10 ° C/min 	 

711_+-A1Y- 71-131 	1§1- 	 '1a-s- 	 Qc 

op-i 1 -11)-?_1 	 io QC/min 	Q z 200t771-71 -t 71-A1V 	1 14 

-T)-(Z1- 	A1 -8-11-31, 1-Al 30 r 471 1-11F1 	-g- 

DSC(Di f ferent i al Scanning Calorimeter, TA instruments Al- 	, 

20 DSC2920 model) 	1 4541 44, 	u-1--F_ heat flow 	9-1 

10 C/min Ely -T-49-1 	-0171-2- 	20 	 491..-LI, 10 ° C/min 

*71-  7-- ?_11 A-1 9-1 	 111 a -2- Al 1 yia., taai,01 af_a_ 

12a-113_ 	 tl-Vt-1-. 01 u11, °1°l A01-÷-,-.34- 	 10 t /min V_9.__1 , 

	

(Tm)°- 	 5.71 	7-- V-011 	-q12 	4 	At  g  ti-v . 

25 	01 	 '-fr' 	1= 1 	-2-  471 	2X11 

4) -4:E_A-11=3-,1 	V-4 14'-gi 

-1,k1 011 17  111E0111 	 Ad-  g 
	

Time 

Domain NMR(TD NMR; Bruker Optics 	 Minspec)-a- 	c.17::-51-cl 

30 	124.M-91r-1. 10_1 , 	TD 	 Al  g 1-01 	 1=11E-011-c21 

26 
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314 £4^ x °11 tfl^n 1 4 *1£4 SH 0 AS 4TT *1^4 ^4 4£4 
n xj^oiiA^ z|z| 4#44 44 a l °ll 444534. °H, 
471 i) 4^ IOOO 7fl^ £*131 4 ^*H4 ^44 
Jl£4 311-4 £*131 7fl^«- ^4 O]^ Sg-g- ^ Xjr^ ^ 

5 £-*131 7fl^ ^44 44 44 5. 1^1 444^4. 

2) ^aiCdensity) 
471 1)5] WAXD £4HT 44 £TT rectangular bar(64mm * 12.7mra * 

3.2mm) ^efl4 ^1:# *l~g-44, ^1*4 (Mett ler) 4#°H4 
10 ^*34534. °lf^l ^*34 4£l-'44 S2i *<344534. 

3) -g-^(Tm) ^ ^4 £:£(Tc) 
-8:5.-1- 30 2 C °114 equilibration# 4*14 ^^M*"] 20 2 C/min-2-3L 

200 2 C 4*1 ^£4 3. £^14 5 £4 4*1*14 ^44 ^#4 
15 thermal history 1- 444514. 4*1 10 2C 4*1 10 2C/min S. -SrS.1-

4^*14 7>4 4*34 £^1 tfl-i^Rr 41 3|at 444534. 10 2 C 
°114 1 £4 4*14 10 2 C/min 5 'f£t 200°C4*1 ^7M4 1 £ 
^4 n ££^4 4*14^i, 4*1 30°c4*l 44 4134 #5.4314. 

DSC(Differential Scanning Calorimeter, TA instruments 4 *112:, 
20 DSC2920 model) 4*3 441 44, 4€- heat flow 444 

10 2 C/min 4^ 444 4^41- 4*34 £5L(Tc)°-S 10 2 C/min 
f7> 44144 4a ^ 44°1 €• 4a» 4 1 4a., 444 4^ 43.1-
4 2 4HS 4534. °1 H, ^&4 4^4 4^4 4^4 10°C/min $1^4 , 
4^(Tm)4 4 441 ^£7} 4444 4I414 4*34 441- 444534. 

25 4^4 4*34 44 4 4*34^* 44 4 21 *344534. 

4) 4^4ZL4B4 44 £4 
4*H 4 tilH^4 4H4^-4B4 44(# £4)4 4444 Time 

Domain NMR(TD NMR', Bruker Optics 4*11 44^ Minspec)# 4444 
30 *>#4534-. #4, 444 TD NMR #41- *>-§-44 4*H ^ 4 Ml 4 

26 
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01 	Ell 	Free Induct ion Decay(FID)-E- 	 °1a 	----)-761 

FID L A1_1:3-11 - Intensity 	—2 	 LIFT 	=F131, t}71 	Al A, B, 

T2fast 7 T2slow 9-1 4 711P1 	 111&,-)+7171-121 FID 

	

71-771-4: 	 , °1-E- 	zt 	A, B, T2fast 

5 T2s1ow 	V701 ti-Vr-4- . 

All aul 	 T2(spin-spin relaxation 

time) relaxationol 	 4 	 A11 vi 91 ljr)-  

T2(spin-spin relaxation time) relaxationol L-_u-17-11 

, -?-1°11A1 	A, B, T2fast 	T2slow 

10 	--76--011 	1-0 T2 4,t-s-a- ti-EA-11=71:9-1 T21, 	T2fast 

T2 *-2.- 	 T2*, 	T2slow 	 t1- 91r-1- . 

61 -E-  oaf , A 	B9-1 Ac1-1---91-  V-7111 ttE.A-11=71---q1 

lAA1r11 	131 31-1 	ti" 	7a°1 	 0 	_U- 

11 

15 

H 1] 

Intensity = A x EXP(-Time/ T2fast) + B x EXP(-Time/ T2s1.0 

Fittings *4 A, B, T2fast, T2siow 

Hard segment (mol%) = A/(A+B) x 100 

20 

A01-7] 	1 011A1, Intensity 9-1-  Time 	FID 	V-111- v*E1 

/J--1-5-117-= *01 131, T2fast L t}-Ehil-D-71.1°11 	T2(spin-spin relaxation 

time) relaxation 	uslow 	 T2(spin-spin 

relaxation time) relaxation *014. EE, A 	B -1=-: fitting oil 111 

25 	151-t 	 zt zt 	 1;l1 ±-' E A-11=1=q'l Ajrcilal 

zt A1=171 	V-4°11 191 442E- 

5 ) 	-A- o 47,1-  .11(Polydispersity index: PDI) 

V. 	E 	131- -D--?-11171(GPC: Gel Permeation Chromatography)-E- 

30 	01 	2 ttcx1 	 , 	O 1O L7  

27 
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A]JEL1 Free Induction Decay (FID)* °1TM1 ^*3-^ 

FID^ Intensity 5] 44W. ^JL, 44 4 1 <^*\ A, B, 

T2fast ^ T2siow 4 4 7l]5] 4^ ^ FID *K^ ^-315.^ 
7R> 7}7}^- £#453 °-4, o]i- ^-sfl 7J- 4^ A> B> T2fast ^ 

5 T2slow ^^534. 
4—°1S£B] ##4^ T2(spin-spin relaxation 

time) relaxation0] ^V— ^11 ^-y- ^iiL-T-B] 

T2(spin-spin relaxation time) relaxation0] —s]4 

°sv5^ $14. 44*-], 444 A, B, T2fast ^ T2slow & 

10 #1*-] ^ T2 4H1ZL4B^ T2^, ^f, T2fast 14^53^, 

^.4 €• T2 T2^, T2slow lliS ^^>534. 

°]* -§-*11, A ^ B5] 4^4 ^1 4JE.1zz.4H5] 4^(#%)# *>#^534. 

4*11 ^ ti^H 4^H, 44 ^-o] 4#4 S>H^1ZI#H5] 5. 

l°fl *3 3 <5}314: 

15 

[^ l] 

Intensity = A x EXP(-Time/ T2fast) + B x EXP(-Time/ T2siow) 

Fitting# f-sfl- A, B, T2fast, T2slow & ^ 
Hard segment (mol%) - A/(A+B) x 100 

20 

-#7] 4 1 1*1, Intensity Time -& FID £4 

^l^, T2fast ^ 4—l^-^Hl ^ T2(spin-spin relaxation 

time) relaxation ^jr°lal, T2siow T2(spin-spin 

relaxation time) relaxation ^t0^. 3E, A ^ B fitting 1 

25 44 §>H*ilzL#B ^ 44*] 

4#S*] 4 ^]ZL4H5] «>41 431^ $:# 

5) ^ £*1-^ £5L(Polydispersity index: PDI) 

^ ^4 HS.4£^lsll5rl(GPC: Gel Permeation Chromatography)* 

30 °l-g-*H ^5£*Hf(Mn), f^^vWMw)# 

27 
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-1L4-71-4 

°1 alai  1--45c1 	 t1-71 a 2 01 

ti-Vut. 

	

5 	 Acf 	Ild."111 -a-  '2-  1 zt -E-AJ -2-  471 R. 1 	2 	P-1 

LI-E1-1-11 

	

10 	[x 1] 

Ai R 1- iAil 

(EE1-1:- 1- 

*77 1) 

V-4 

(*%) 

±4--  

1000711 0 

LA A 711 

-I----21 	ricl -w 

?),1-( 711-I--  

VI ) 

1.1- IA* 

a = 01 

-Al °1 

V-  

14'1L 

a = 0S1 

-°r11 ( 1-4-4 

4) 

Mp 

-NA] 011 

1 

6.6 30(20-39)  0 25300 85800 

' AN 

2 

9.9(0c) 44(23-55) 0 27200 93800 

laA1011 

3 

10.6 46(22-59) 0 24600 87900 

.2aA1l 

4 

11.4 49(25-61) 0 21800 75300 

-N AN 

5 

11.8 51(31-62) 0 22600 73100 

-NA1 611 

6 

11.8 51(30-63) 0 19100 65500 

."1 A1cil1 

7 

12.7 54(35-69) 0 23700 71800 

28 
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uPf<H ££1- ##^534. 
013$ ^ £*H£ £35} ^>71 £ 2 41 

5 yo^# 4 #^*1«" ^1 3. 1 ^ 2 ^ 
4-EH&4. 

10 [iL 1] 

1-^)431 

(STT 1-

#31)5} 

W 
(#%) 

100071] # 

£*131 7fl 
^5] 3j^-

iiK^ll^r 

^) 

1*> *1£ 
& = 05] 

H -r 

i*> *1£ 
& = 051 

fl*l(£4 
^) 

Mp 

^*1 41 
1 

6.6 30(20-39) 0 25300 85800 

^XM] 

2 

9.9(0c) 44(23-55) 0 27200 93800 

'W 
^

 
CO 

10.6 46(22-59) 0 24600 87900 

4 

11.4 49(25-61) 0 21800 75300 

j 

T
 

LO 

11.8 51(31-62) 0 22600 73100 

6 

11.8 51(30-63) 0 19100 65500 

41*H1 
7 

12.7 54(35-69) 0 23700 71800 

28 
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/A1 oil 

8 

12.5 53(32-70) 0 19500 69800 

/ 1,),1 all 

9 

13.0 54(32-71) 0 23200 72500 

-Al 

10 

12.9 53(31-70) 0 20000 71500 

/' Al 011 

11 

14.1 59(36-74) 0 19700 65700 

liAll 

12 

15.0 62(25-76) 0 22600 68700 

/ 1,A1 011 

13 

17.9 72(20-82) 0 17900 53700 

tilii/A1 	. 

2 

16.3(0c) 53(5-59) 0 200000 62700 

* 0c -14:- a 	Al 1- 	ril);_l 174 	 1-} 	; 

LE 2] 

AlR 111 ---- 

(g/cm3) 

tt -- A-1 = 

.1.I._ 	14- 

I(-E19) 

Tm ( °C ) Tc ( °C ) Mw ITIAI 

3,,71-..V. 

lilc;11 0.898 .?=;- 7j*-  121 107.2 119200 2.89 

1' -g- 

'Al 611 0.886 50.8 118 103.5 138000 3.10 

2 

JjA1 1 0.885 47.5 120 104.3 129400 2.98 

3 

J.A1011 0.883 ---1-7;s1 -g-  122 105.4 107700 2.87 

4 V-g- 

JJA1011 0.880 --?-i--7,gg-  122 105.3 101500 . 2.73 

5 V-g- 
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_>
 

JL
 

12.5 53(32-70) 0 19500 69800 

^*H1 
9 

13.0 54(32-71) 0 23200 72500 

A|AH1 
10 

12.9 53(31-70) 0 20000 71500 

^A141 
n 

14.1 59(36-74) 0 19700 65700 

^H41 
12 

15.0 62(25-76) 0 22600 68700 

4H41 
13 

17.9 72(20-82) 0 17900 53700 • 
2 

16.3(0c) 53(5-59) 0 200000 62700 

[a 2] 
*}g- ul rr s. -i-

(g/cm3) 

£}H^1 ZL 

*£(#%) 

Tm(°C) Tc(°C) Mw 

^A1 41 
1 

0.898 
ol 
HA in 

121 107.2 119200 2.89 

2 

0.886 50.8 118 103.5 138000 3.10 

*e*l 4| 

3 

0.885 47.5 120 104.3 129400 2.98 

1^141 
4 

0.883 

tiA nr 

122 105.4 107700 2.87 

-s*l 41 
5 

0.880 
oq _o_ 
"flA in 

122 105.3 101500 . 2.73 
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11 A1 011 

6 

0.876 -- --1--7.Rii 

V 1--S--  

 121 104.6 96400 2.52 

'A1 1 

7 

0.876 39.9 120 105.0 99800 3.20 

'Al011 

8 

0.875 -1-14k 

V-°, 

122 104.0 102600 2.60 

,, ,l(11 

9 

0.875 -?---7-1  ?ii 120 105.2 102200 2.74 

1'A1011 

10 

0.873 -_- 1.- 1?1,t 

V1°, 

120 104.9 96800 2.70 

'Alq 

11 

0.869 .4 .;-] 4,t 

ca 0 Ilit Tfi 

121 106.5 96700 2.82 

All 

12 

0.868 30.9 119 105.1 98200 2.68 

/),1 611 

13 

0.865 26.6 118 104.3 75200 3.20 

1=1E4 

1 

0.873 56 59.0 99700 2.49 

iliill 

2 

0.866 30.8 124 91.0 73000 2.62 

* 	cEll 1, 4 1-1171 6, 8 1-11 	11°11 ri] 	, 	Ail a latl._--c21 tj-q011 

* 111E-11 11 7d -1-  , 	 1 -a 71 71-  1.-Q-1 .V 4-- L 	%1  0 

, tl-  All= 	91"F' 	57-1-71- 	T HJl p.  

01-71 	1, 5_ 1 	 , 	14- 	 01 01 

-VA 	-1-1-11. 1- 	t- Ol X11 	 'e'd. Q 01l Al > ± 4= 10007}1 o 	20 1411 

M-°_15-19dr-1. 5E, 1-71 

5 

711-°11o 	, 	 10001 r".01-  91 7114-- k°1 *714 u1-71-(q-A1 

10 	aNA1, 	13114_ *01  	51(11t1-7D, olalti: 	1* k = 
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-sA] 41 

6 

0.876 
CH °-
WA 13 

121 104.6 96400 2.52 

7 

0.876 39.9 120 105.0 99800 3.20 

^141 
8 

0.875 
6] ttX T=3 

122 104.0 102600 2.60 

^441 
9 

0.875 
ol 
tiA T3 

120 105.2 102200 2.74 

^A141 
10 

0.873 
<w _o_ 
WA 13 

120 104.9 96800 2.70 

"s. *141 
11 

0.869 
oq 
HA 13 

121 106.5 96700 2.82 

-sAl 41 
12 

0.868 30.9 119 105.1 98200 2.68 

^A141 
13 

0.865 26.6 118 104.3 75200 3.20 

wlH4l 
1 

0.873 — 56 59.0 99700 2.49 

til JH41 

2 

0.866 30.8 124 91.0 73000 2.62 

* 1, 4 6, 8 1141 

^ &-§-; 
* tiling is] 3-f, 4^5] M gc^. ^lZL#H7> *3^1 ^ 

^tNl^, ̂ H^ZLT?iB5l ^ ̂,^521-7} ^ 

5 

#7l S 1, £ 1 ^ 21 fa OH 

-H£*]- 4)1-°1 4^1 £*}*£ '<S^<*IM E}-^ 1000711# <* 20 ifl^l 

1007115] £*1311- SW°1 a, Aov7l Jl£4 311-51 £*}^ol 

#7}^-4l n}5}, 1000711# £43151 7fl^ &o] ^7}^}<%T^-7}(Z)-X\ 

10 ^H, 1*} ul£ iM 51^47}), °le1# 1*} *1£ & = 0°] 

30 



	

WO 2012/102572 	 PCT/K1R2012/000632 

-2-. 114 , 	100071N-  L1 4 -(21 711 --i-  4°1 711±4t- 	Al El- 	, 

12111 k°1 	1_-=-:) L 	14-a- 1-1-E1-1 1 	 ffi, 1-71 

1311.4 41-  = 	 al-M-1- 4 -a-  -c-)1 	 ti- R-1 10% 01 Ac1-  90% 

of 0l-c11 all q 	(11. 	, E-I AL -7- 3:1 - 	L 	r-11 	a 3-- _-A-4(Mp)J__ri- 

5 0(1 	 *°,15-1Vr-1- . 

01011 1114 , 	1, 2 •1= E_ 	 , 1912 °ill --62-  q 	al 

• A1a11 9-1 L 	---q-AJ -2-_ 	41 	t1-1 , 	A1°11 91-17-2 	0F-11-9-1 

• °1 	°,1 519d . 	_ r-1- 	 , 1 112  all 1-a- 	'1=i -7g 	 Ell 
71-'=71 0 	:61- Ail a 1 	nl 	SE -E =1:11 	 LL - 

10 	-t-r-  All a 1?1_ 	Al 1-  1 	T 	°I 'J. Al °11-5311 0 	 td-  Al 91- 
E11-a 71-vi01 	 rc , 11:1-1_7 4 221 --a-4I 	 ± 

1000 711 ' 1 L 1 
	

711 -1-'-- 71-  20711 Ell °11 	Q-1 °1 L Al V-  AL' °1-1-1 	, 	4 

711 	 1 5 291-L Acf 
	

-6-  --I 
z-, 

	

-Y- 1-61 	91r1-(-481, 	1=M_ k = 0 01 51 	1 -4°1 141 31 a 
15 

	

	 c'11 L X11 0l 'N All 9.-- 
	

*71 	ITT' al -fl-A)-1 01 1-01 

tv1-  

EF- 	, 	71 a 2-2- 	-413,1 , 	12-1 -VT 
	

-A -S.- 11-F-1-1-11 	Al all 91 

o -8-1P11 L 13  1 -a 11 1 .fir} 	5--7 19  1 -11/- °11 2°11 	ti" 
	o o 

L11 	--a.  LI-El-q 01 	°1514 	, 	-1̀1 2-4-* 
20 	191 -ill- 011 1 5 2°11 LYEPA1  °1 0 0 	 .AA 	

• 
ol 

El , 	°Ill 	=61- 	 Al 	 &1- 	11-F1-L11°1 

011 1 i51- 2011 v.) -&11 

°_1Y-19N- . 

TT Al v_-1 Y_17}  al 0 yc ^II W.  AJVAJ-&-- 	 7}.10  

le 	1-4-q- .507- ta 	 A11 	E 71- 

25 	-4Y-1 °-1 	 cN -)1 	° 	td-tflai , 	II-I-521 a. --a-  rL1  °1 

0-1 	 , 	13i 	 0 -T---,-_, _-  

F1-A0*1-1-F-1-'-ia 7>i ° 
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*1^# 44, 44^ 1000711# £43151 7^ sM (44 #*114, 
l*} *1£ 1 I-TS £i 3D^ir 44^ °1 ^-£51^4. a, #4 
14 Dl£ & = 0°] *1^£ ji£4 311-51 £4# f1 4^ 10% °1# 90% 
o144l sfl#^Kr °J^, 4"%" 4 a. £4^(Mp)i4 4-c-

5 0dM4l ^-£^^4. 
441 a i, 2 ^ H 3-a- %v^^, wiJi^5i ^tNi^ o]Ei 

$ *s 4 415} £S ip3# ^44 ^444, ^4414^ 4-& ^^51 
^-£51^4. ^-4 wlH4l i£ ^ ̂ #^-^51 

1- ^AS4, ^ ^ a 
10 ^ ^ilzi^B 4*114 45]€ ^ &M ^4 415] ^ 4^. 

IN* 4^!°1 ^13&4. a, tilHi 251 #31^ 1-^- Ej-ir 
1000 7fl # £43151 711^71- 20711 nl#o] ojo^ol ^ o>i_^ ef, £xlifl 
51 711^^1 £5. £ 1 ^ 24^ #014°1 ^44151 £S 
44 ^s)^4(^l, 14 nl£ & = 0 °1 ^ 4^°1 4H 

15 £4#iL4 ^ €• °J^°ll ^14414^ £431 £3: ^-*3°1 #°1 
f-°l ^-£51^4.). 

a«V, #7l a 21- %JL^, & 151 £i s.^-§- ^44151 
W l iL4 M ̂  *1^ 241 4-§-4TT ^ -§-3 
^ ^fl14# 44^°1 §!-£si5a4. 5Eth ^44151 

20 Hiiilall 1 ^ 241 wl*ll 4*3^- ^ 44^°1 ^£^^4. °1^£ 
El, ^44151 1-s. -%-•%- 4^4 4€- 4*351- ^Hl- 44^fl°l 
tilJH4l 1 ^ 241 *1*11 -T-^rt!: 4^4 ^ *ll# 4^4-1- 44^flfe SJ-
£sl^4. 

^, ̂44151 4^1^-^H ^ ^H^lnl?iH7l-
25 *35lsH ZV 1*3 ^*3 ^-#51 a-#3l4°l 

M- ^f^=M 1*3 ^51 ^Et 4^ ^^-4, t4^£°ls45l -f 
^ 44# 44 s ^-£51^4. 
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[mo.61-7-tol-  1] 

("11 -qq1_1711 	VOA] 131-  4 ra--cr'1 91-, a—a-41'714 VIA 

-44-- -s-)1 ffitt- 

5 , 

1000711Y-, 20 11P  1 10071191 3-1-N4 (short chain branching; 

SCB)* 	 zt 5-114-4 	 l000lq 

141491 711- -- Y z zt 3-11=.1-4 4 91 14: 	X°11 rill 	 *ol 

	

711°1 *41 x21 A±?1,1-T-1- l t k Al-°1°11 	 3E1-* 

10 

['o 01  2] 

Al 1 a01°11 9Jc1A1, 0171 	121* k01 0_9.._v 	 0171 

-111 313 141--_A-I(Mp) 1:11E1,1-°,1 cd 	1-11°11 

15 

3] 

Al 1 t0101 	0171 1A nl L *01 
x7}3-1-° 	 0171 14 1211 *01 	51-t- 	Cosa,1-4- 

20 	X11. 

P-61 -7-1 4] 

Al 1 01011 9,1AciAt 1-71 	121.1=',E 	ol 0 	 4_ 

x71- 	91011A11,----2 0171 	131-VE g-01 pT 	lL --8.-44:1_ )4* 

25 

[1)1 -TAT-  5] 

Al 1 1°11 9,1c>1 A-1, 95 1-111 120 1'211- 	(To -a 

e. -1 o tai ;11 •  

30 	PO ao1  6] 
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1] 

411JM ^ 513.^1 M ti>4 ti>4 #^1- *\ 
S. 4€- # S.^ 4^ 44 #31^1 

5 

^hii^r 1000711# 20 i-fl*l 1007fl5] ifl (short chain branching; 
SCB)# 3L^ 311-1: Ifs}!, 4 ^ 10007fl# 
£*13151 7fl^ Y-S- A 315} £*1-# X41 tfl-sfl 1*1- *l£^r &°1 OAS. 

*l^o] X5] A]-O]o]j #31^ 44 ^ 

10 irtNl • 

[^# 2] 

*)1 1 #41 #7l l^> *1£ ^o] OAS. E)fe *1^£ #7l #4 
^##*115} 3la £*}#(Mp) Pi#0! ^ ifl41 ^7fl^ #31^ #4. 

15 . 

[^n1# 3] 

711 1 #41 $a°H, #?1 1*} *1£ ^O] OAS. £l^r *l^iL4 £*}# 
X7> #7l 1*} *1£ SM s]^. 

20 *fl. 

I^IT1# 4] 
Til 1 #41 £MA1, #7l 1*} *]£ ^O] OAS. Sjfe- *l^iL4 £*}# 

X7> €• °J^41 ̂ ^ #71 1*1- *1£ *H ^s. s]^ ^-eil^ 44 

25 

[*3^# 5] 
Til 1 #41 &<>H, 95 xfl*| 120°C5l ^£(Tc)l-

1-4 ^#*1 • 

30 [^n1# 6] 
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1 1 1°11 9).c>1A-1, 110 11-11 135°CP-1 
	

7Z1-t _4_ 

'T--t1-  71 

5 	1 	1 toi-oil 9,), (>1AI , X11 1 	 a 	V:11 

tl-EA-11=1=Li 4}- , 	1 	 2 -E-* -k-9-1 a 	418 711 
4 rqR-1 --a: 	± 	A11-aTZ1 	 -&-- 11 511 -16.-1  

8] 

to 	1 7 to1-1 	 )-4--4 =1;1- tj-41 	V- 	a 	51 4 
-f-L- 1 1 	L-ft-  , 	2 	 Al-°1  

144 	. 

91 

15 	 7 4°1 	°1 , 	A-11=16 	20 1-1.11 95 -E19-1- , i 	Ail -a 71_ 
91 5 LI] 1 80 E-%.-2- 	 VIN1 • 

M 5-1,1-  10] 

1 7 1°11 9.1°1A-1, 	 1;Q 
	

-I 0 

20 	1 	-411-  °1AJ°1 	 --a-4 -41 '4 

[11-1to)-  11] 

1 1 1611 	, 80 1-11 	98 -E-%2-1 011V 4_7A1 	L r 	 071) 

YlQl, 	(4°1 a --a- 3-1,1 	-9r1 	 '4* --TY t-114 
25 

PA 	121 

Al 1 -1)-1 91 	, 	_Y-4 O. 85g/cm3 	0.92g/cm3cd -&-- 	e. -1 

30 	[1 -T-1 13] 
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4 1 1M1 $1°]*}, 110 135°C^ -g-^(Tm)4 431^ 44 
^Wl. 

7] 
5 Til 1 ^M1 91°]*], ^1 1 4 44^ a-431^1 £4 #^4 

4 4 1 444 iL4 44 ^1 2 44"!: 5] ^ 
4 #34 iWfe S^-tfRr 43m 

a-4 3] w>4 
$:4 ^"4 43]^ 

[^4% 9] 
15 4 7 %H1 20 95 %%$\, =L^ 

B$\ 5 tfl*l 80 #%1- Sf-^-4 431^ 1-4 44^1. 

1^4%v 10] 
A 7 "%M1 &°H, 4*3SK£, ^ -8-^^ 4A3 

20 & 4 °14°1 44 43m 44 44^1. 

[^4^ 11] 
1 iMl &<>H, 80 ifl*j 98 #%5] ofl^^T}) 5E4 H>4 

#i£o} a-431^711 ^:4 #34 X^Rr -MSl 44 44U-*fl. 
25 

[*34% 12] 
Tfl 1 1H $M>H, ^£7} 0.85g/cm3 tflx] 0.92g/cm3°l 43l€ 44 

44^-1"^]. 

[*34% 8] 
10 4 7 %H1 &M*1, ^*1) 44 44%*H s.^ 

4 444 ^1 l 4 444, Tfl 2 4 445] A\O] 
44 44M. 
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