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01 111, 	tt-E-,4=i--8-9-1 -E-  -11--a--f-'.-'_ 	old 	1-J Time Domain NMR(TD NMR) .  

0}-1- °1 	2 4°1 '1' - -1--  9Jul. 	.ms-1- --431.9.--, 	°lei ti: TD NMR 	01- A-E- 

AI-2401 	1-4-q- 	---g------- -8-j-49-1 	Al moll 	11 -81- 	Free 	Induction 	Decay(FID)--E- 

----, 7J 84 	.4- 	9,1_--=_E-11, 	Olel ti: 	FID-t- 	A1).---1- 	Intensity-91 	-8;1-1--- V 	1-1-E1-- 	—i- 

5 9)\ -4. 	=.?-13-1 , 	tI-71 	1=1 	1°11A-1 	A, 	B, 	T2fast . T=1 	T2siow-q1 	4711 91 	AO'? 	?1,1--&_)-  

13,1A-A1171-131 	°I 	FID 	V--i-°1 	=P-112--T-9-1- 	71-I 	71-44'. 	V--1---9, -a- 	-"Y-- -t--6-4 	I 

(,),1 °T11, 	°1 -2-  4.-t11 	1-71 	A1R91 	A, 	B, 	T2fast 	13- 	T2slow *-&- 	7.:). -8-4 -I= 	9Jr-t. 

11-31.7 _, 	ti-__Al1=v-j__°1 	1--°- 	61 	--AFF-1 	10:--.1-51 -t-- 	T2(spin-spin relaxation 

time) 	relaxationol 	114--g-711 	1-1-E1-1-1-a-7 , 	2,----- -E A-11=1Z1-9-1 	111-' 	°1-T-1?-- E1 

10 i;_1:--I-5-1t-- 	T2(spin-spin 	relaxation 	time) 	relaxationol 	-1=-- -- -1 711 	1-1- El-li-lq. 

u-1-4A1, 	si-'1 °11A1 	10 	1 	A, 	B, 	T2fast 	11 	T2siow 	k 	i--- °I1 Ai 	4° 	T2 	a-a- 

ttp_A-caTLIE1 	T2 k, 	------,, 	T2fast 	?Iit—C)---- 	1.761 V-  2r— 	9j0 , 	..v:E1- 	,.._- T2 	*4- 

'__11 -E  A-11=1?1_-91 	T2*, 	---,-, 	T2slow 	?)1° _.- 	7.,IV- 	-1-- 	9,1r-1- . 	ol -E- 	-W- t11, 	A 

El 	B-c21 	1--1 	91-  V-7)11 	-al-A-11='?1_ - _-cl 	V-4(-E-%)-a-  /2--- --t-j-  -1-- 	9)\ -4. 

15 

H 1] 

Intensity = A x EXP(-Time/ T2fast) + B x EXP(-Time/ T2s10,) 

Fitting-g-  -E-11 A, 	B, 	T2fast, 	T2siow a 	7C1) 

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

20  

04- 71 	•-g, 	ilid, 	Intensity-9- 	Time° 	FID 	'4'1 	-71-1-' 	-2=1rE-1 	i;_1:-5-1 -1,7-_--  

101 131, 	T2fast 	1-.-, 	tmAilatioli 	clIttl- 	T2(spin-spin 	relaxation 	time) 

relaxation 	41-0137_, 	T2s10w 	'fr--. 	.3_11...-7-__A11=EL1 _011 	ilt,1- 	T2( spin-spin 

relaxation 	time) 	relaxation 	41-01r-4- . 	EE , 	A 	B-17---_-- 	fitti ng 1 	. 9-14 

25 7 6151 -t--_:- 	A01---1--- -Al 	ztzt 	-61---A-11-a'?_1 	3 	->i---1-L'E A-11=121E -91 	Adjilal 

til -a-,A1z1,-  A11=1?1 9 -6J-4011 11140}-1t7: *--&- V-t-r-I- . 

01 131 	Ad-----m- 	111-9-1- 	V-01, 	tMA-11=•71 -1—_-_. 	-1-I- 	302----V-4011 	RAFY1  

-4-1=9-1 	*4 ffi-;_---__ 	Ail=71_ 	i--011A1, 	o1' 	11 	Y_t_-- 	-17.- -rkil_711 	11-4 	."-A -a.. 

30 

J__ -0- 	3..--e--__ 	-E- 	-i-=',---11-_- 	al td-t-l-L--- 	1 	7,-)",,J 	A-11='?1 -E- 	91121V- 	-1-= 	°la, 

__23-___ 	-E All= ul E -.1---:- 	a --SA A 711 	1-11--Mi 	ri-m--2- 	J_r_I- 	.3 -,-•iz____._ 	-.E- 	1,1_- (--a- 	a-  td-ti_t_ 

11 
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ojnfl, 1- Time Domain NMR(TD NMR) 

#*11- ^#1" "T $14. iL4 TD NMR #*1«-

-1:4 Al-§-°fl Free Induction Decay(FID)-i-

T $1^1, °1 si^ FID-fe- 4 #4 Intensity5! IK^S. 44^ ^ 
5 $14. ^3-2, 4?1 HA] A, B, T2fast ^ T2slow3 47fl^ ^ 3M 

^5j-A]^7H 3 FID ZLBflH4 7>^- 7>4£-

$1A^, oil- #71 AllLSl A> B> T2fast ^ T2slow ^ $14. 

tlS., 4—^-T" °]S--T-Ei T2(spin-spin relaxation 

time) relaxation^ 4^4 444^, 

10 -tirit-^l^- T2(spin-spin relaxation time) relaxation0! iiZ]?\) 44\i4. 

444, ^4 A, B, T2fast ^ T2slow & fH14 T2 ^ 

T2&, T2fast ^ &JL, ^4 €• T2 ^ 

T2&, T2slow ^ $14. °11- A 

^ B4 ^<4 ^ «5}H^lzL*iH^ ^(#%)^r ^ $14. 

15 

[4 1] 

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

Fitting^- -f-^fl A, B, T2fast, T2siow ^ 
Hard segment (mol%) = A/(A+B) x 100 

20 

-#7] 4 l^l^l, Intensity^ Time^r FID ^r4 ^4S.-T"Ei 
$:°H, T2fast ^ 4—°fl T2(spin-spin relaxation time) 

relaxation T2siow ^ tfltb T2(spin~spin 

relaxation time) relaxation ^T°] 4 - 5£, A ^ B-fe- fitting0!] '4^11 

25 AoM^4 44 4J^1ZL4B ^ AcN3 
wl#^4 4 4^ tiHl^Kr ^ 4^4. 

°H 4#^ 44 £°1, 4^1^-4^ 1:^- i44 
4^4 ^.S. ^6\)X] t ssiigTii ^1.. 

H4 1- ^44^ ^ 1^4 4^-4Ht- 4*14 ^ o|ji( 
30 a-Ml 4 31 44 4^* ^.4 ^44^ 

11 
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• °J 	.1-  AA 	Ail a lam -U• 	P-1 121 V- 	-1-- 	9):0-  . 	°J 	-T-11 ai1 1 	--'-j.-* 	--g-  ---- II 4 71- 

01 a] al-  t1.-LE_A-il _ale E 	x 	__±__ D-- -E Ail =7_1 -E -E- 	°J 1 i-   -X-  V. -_ -a-  -- .-- II-V-1 	t1-4 , 

4____ Ail =71 	1 	111--E- 	-1---1--  t,1- 	E-A1 3-11- 	-6471 , 	tl-  -- Ail _a le 	_01 	.1ci--E- 

-8-  ;J 	1= 	J:1-1-  4 Ad- M 	1-11 'V AJ -&- 1-1-F-1-La -1-- 	551t1-  . 

5 2-U111, 	V 	7---1 c`11-'1 	4* 	---E-----.6j4 -t-_-- 	'a_..Y__71- 	9--t 	0.85g/ cm3 	1411 

0 . 92g/ cm3 , 	-Y,---° 	Q4 	o. 86g/ cm3 	141 1 	0 . 90g/ cm3 , 	-Y,--E)- 	°' 	0. 86g/ cm3 	4171 

O. 91g/cm3 	V 	2r-'  - 	50, al , 	-. -.- ' q 	arcl `7 	-tf-_4q01 	Q; 	5,000 	1-1171 	3,000,000, 

.-*-°- 	9-1 	10,000 	1-P1 	1,000,000 , 	-3X, -a- 	c)--, 	50,000 	14171 	200,000_9___ 	V 	2,---  

9,1 r-i-  . 	:EC 	)61-1 	14.---4 	--67----1.1-41---_ -_ 	451-42-0 	1,--7-'_-_- _-  (MWD; 	Mw/Mn)71- 	clt 2.5 	1411 

10 6, 	4-a- q 2.6 Lill 	5 4°- cit 2.5 1-11 71 3.5V 	V. 21-  9Jul-  . 	V 	-T-  '11 1 1. 

---, 	-W-1.--  V-  Al 71- 	O1 a“5-1- 	ria 5- 	"' 	-Y-A-I 	-,77.- -c21 	--q A1 .--a- 	71-  V, °11 	Li- ef , 

-X-. ell A 711 	°Sat '' 	131 -- A-1 -c21 	1 11 -(5-,1- 	4-kJ , 	-I-- -1-- 15,1- 	717]1 -!' 	-1i-1 AJ 	'`I 	71- ---g-  Al 

-T)--Z• 	1-1-E1-1' 	--1-- 	°'t}. 	4'61 , 	V 	---6-1 1 1 	*4 	--W--  ----- td-  4 2f.- 	2.5 	611-1 

tll E. z.-1 	-,-, 0- 	LA- 4 	Liz 	71 	I 	uf 4 , 	--l-- 21-  ti.- 	7}o  AO 	--., - -a- 	1-1-F-1-1-11 	21-- 

15 ?jr-1-. 

ffit-, 	1-71 	*---, 	--g-i--v-Ait- 	o11v_fi71 	EE -17-_- .2__v ,--g KV]] 	k>--4 	rl- -7-.191- 

V-7)11 	a --a-  418 Al 	18-  A- 	ra-  Pr-1 -E- 	-KV-  4-1-_--  Ell , 	01 al t,.1- 	ct --a--  4 V. A1 	VI-  -I- 

q _ii 2__ 	1_1+3 El , 	1-4 Ell , 	471 .V -1- gil Ejj , 	1-- fl, ,,1 , 	1-1 VI , 	1-4.0 , 	1- rill , 

1--f_i_-)  01,0 , 	1-.Y.E-111 , 	1-4 _._. 4E-114.11  , 	1----1A1- -c-ill 	EE.-t- 	1-01- 01,4_11 	01 	a - 

20 --a-- 4 Di-  01 A1 	il-  4 Ii-- 191-4 	i±-11 	V 	-I= 	9)9-131 , 	01-5- 	s°11 	/-1v'1 	20 

. °l 0'°11 Ai 	+cr)-  fli tit-  VI* -V: -S)-1 -- 	V. T--Y-- 	9)\ r-1-. 

161-  i--  V.- 	V 	-T--  t-] cEll -2̀1 	-a--  el11-8 	*A- 	--g--  -- V-  4 t-_:-- 	a --a-  418 Al 	itl- -4 

rc-d-  --1 9-1 	_Y. ta I 	tri-P: 	TT al- 	VIAJ * 	1-1-F-1-1-1171A-1 , 	34-44•Y-1_ 	--q-A,1 	'= 	••h-° 

V 	A-5 	-fy-  °11 	71 (Zi 'EA-  -1---1-  ttl- L11 cd AJ -g-  4E1-  q -1-- 	9), ut . 	EE V.- , 	°J 	-T. -II °1191 

25 z 
11-  --q- 	----g--o-tdA11-' Acl*-&1- 4-714 	.3-1-  :4- 4AO 	--T)-  ° V  V- E1 	--1-°15-1 -1f-_ --- 	7A7O 	4AO 

t71 	-M-q- 	.3.--°- 	1 gl- 	-?-_-Y--E- 	1-1-u1-li 	-1-- 	9„14 . 	°1 el V; 	7.A 	-9--, A,s1 	--°11 

71°1401 , 	°J 	-7-'6,411 	I** 	--67--i---- I.1-4 1-=-_- 	2 '--6-' 	71-0Al 	_r-1- 	1111--E 	1.--1-% 

V -QV 	-1-- 	9.1-'1)--9-- , 	2 	12- 	71----g- 	4,--  Y-71- 	.V- r-1- 	11111--g--T-1 	71----E-  A1 °11-1- 	4 -g- 

APJ AJ °1 -V-'1" -I- --1--  tl-  711 •V 2-1--̀ 	9,14 . 	mil-el-A] , 	°J 7-  ti_ °111 * --q 03--Ii4 2c: 

30 -a-4414 	la1--?2---la1l 	all  	/1-1°11 	dal- 	ti-7.114 	q--v-itl---a, 	1-11'V AJ°1 

12 
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44 44 4^.4^1- 4*14 4 44. 4 44^14 44 ^4471-
o]e^ 4H4^4H 4 i5.H4^-4Bl- 4^4 4 445. ^44°11 44, 
^H^l^H^l 4^- 444 444 44, 4^- ^4 
-8-3 4 iL4 444 4444 444 4 $14. 

5 ^JL, 44^14 44 4^444 4 0.85g/cm3 44 
0.92g/cm3, 4 0.86g/cm3 44 0.90g/cm3, 44 4 0.86g/cm3 44 
0.91g/cm3S. 4 4 &JL, #4 4^ 444°l 4 5,000 44 3,000,000, 
44 4 10,000 44 1,000,000, 44 4 50,000 44 200,000^5. 4 4 
$14. ^4, >3-7] 44 4^444 444 4S(MWD; Mw/Mn)7> 4 2.5 44 

10 6, 44 4 2.6 44 5 44 4 2.5 44 3.55. 4 4 $14. H 4^M14 
44 444471- °1&14 4£ 4 444 44 444 7}*H 44, 
431^31 44^£45.44 344 44, 444 71314 44 ^ 7]-^^ 
-O. ^ o.^_ ^ 44 2.5 °144 
«1H4 44 444 4£4 7HM 44, 444 7}44 S~§. 44^S 4 

15 $14. 
Hl4, 44 44 ^4444 ^4^31 S4 ^543131 44 4^14 

44 a -4^1431 44 444 ^44431, °1 &| a -^r ̂ 11 ^ 41 44 
4^4 1-4C l-€€, 4-^11 4-1-431, 1-44, 1-44, 1~44, 1~44, 
1-4^14, 1-HdlC l-E|H5l-cM, 1-44^14 5E^ l-4°l£4 44 a-

20 4314*114 4efl4 44 4^S 4 4 $1^4, °11: 444 2# 
<>RH14 4^4 44 4445. € $14. 

444 H 44<^14 4314 44 44444 a-431431 44 
444 ^4°fl 4€- 444 444 44444, 4444 44 4 44 
444S 4°11 444 444 44^34 444 4 $14- ^4, 4 44<i4 

25 44 44444 444 £431 £5. 44 4444 ^ ^ 
^ i-4 44 s ^ $14. °]z\& ^4 ^ f-i 
7144°!, ^ ^4^14 « -%--%- 7}^x| ^.4 4s 1^41-

^ $1^-2-5., ^--8- 7>^ ^£7> ^4 ™> = 3I 7}f^oli| 4# 

4^4°1 J£4 ^-^44 € ^r $14. 444, 4 ^4^14 1:4 
30 M1431 t4^£Dl5l ^-8- £4°fl 44 4311- 444^-, 44^°1 
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5 *\5L *11 14^*144 ^# 4-§-4 T $14. 

4^4 4 2:#*flt- £f-£Rr #*1] 2:41^, ^2. 

^ #11 2:#*fl«- ^#A]7l^ ^5] -f4*]4 yoV^AS 4# ^ $14. S 

4, ^H4 S#H 4-§^Rr ^#, ^1:^431 #*M 2.^ 2:#*fl«- ^ 
*H ^#^l7l7]4) ^#*14 44. olnfl, =-o]^ 44 <g 

10 4^r S|-«H 3 f-5] 4€- 2:#*lliL4 #*114 

3#*l7l'-b 4°1 *1143.431 #*114 2:#*1|4 $5.$$- #4°114 Ji4 #5]4 

*r $14. 
BE, 4>7l *111:^431 #*114, ^#*114 ^ ti]^ 4 1/5;000 314 1/2, 

#£ 4 1/1,000 ifl*l 1/10, 4 1/500 314 1/205. € <T $14. °1^ 

15 4 # *1^3. 4-8-^H, *111:3.431 #*114 S#*fl5] 4^4-§-# 3^§1 4A 
4 ^ $1^44 5, 4^ S#*1]S Olsfl P]] 4^431 #*115] #4°1 X^}Sl7l 

4, ^ ̂7>7l- 4^4^ 3}# <^*114 ^ $14. 

47l #*fl S4#5] -g-BflS.4 €4, ^14, ^4 -§• 

4 44^ 45K^1 -§-*11, M, ^-4 ££ 44 

20 # 44^711 -g-pfl7> 4-8-4 <r $14. ^4, *114^431 #*114 ^#*11^ 4 

s]44 4^*14 ^ 4*1H 4*14 ^3]S;E 4-8-4 ^ 44. 

44, 4l^4 #314 s"^- -o"1r4*ll^l *112: 41tl.0llyH"tr, 4l=:4 *111: 
3.431 #*11 4 ^#*111- X44^ #*11 ^4#^ ^7i] 4°1H, °11!31 ^ 

is444, a-#3145] 4441 ̂ ^l7l^r 4?11«- i44^r 

25 #314 ^ 7112:1: ^ $14. °H, a-#3l4Ai^r 1-44, 

1-^H^l, 4-*111-l-M, 1-^1431, 1-H31, l-#4, 1-31431, 1—c:3]431, 1-5. 
31431, 1-31H431431, 1-^431431 4 l-4°l£431°-S o]^o]4 ZLf-ofl4 4 

^4 l# °14-i: 4-§-§ y $14. 

HL, 47l #5114 ^ ̂^115] Tils 4^^, 4#4 44# *114 

30 4^^ ^434 #314711 ^^4*115] Tils S4°11 44 4«S€ ^ $14. 
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ei 	 9-1 	°I Al L T a> L 	Al 611 	71 AN 51 6'1 VA . 

014, 	61 all * t-71 	-°r-1 .4°1 	1=.1 	41 	2' Al 01-E- Al Al t,l- r-I- . 	a al 4, 	471 

z .A1 ql --- -a- 	all Al * 	-1 11 	7-11 Al 51 -t_- 	7/1 -5)---- A] , 	ti al 1,1  *1 71- 	471 	4'A1011011 	-0- 

5 51 t- 7A i°--  4-1 ti-  . 

<11 ql 1> 

1) 	u.1E. -1-t 	-°l 	7-11z-_ 

\ ,CI  
0041i nBuLi 	t-Bu0-1-'41)• 

IW 3 Si. 	0, > 	 >- 
MTBE/Hexane MTBE/Hexane 
-20°C 	-30°C 

401110. 

10 THE 	2  ulitl°11A1 	tert-Bu-0-(CH2)6C1 	A-V-&-  at 	Mg(0) 	_i_--c--1 
V} °° 	v  2=1F-E] 	-au] 4-E--(Gr i guard) 	Al 9-KI 	ter t -Bu-0-(CH2 )6MgC1 	2 c.-11, 

1.0mole* 	el 9dr-1- . 	0}71 	A1---- -1_ 	-a?-11-t. 	.4 td-tiT--8.-  -30t 91 	/O- E11 9-1 	MeSiC13  

4-8-j--E--(176 ..1mL, 	1.5mo1)34 	THF(2.0L)1- 	-71 9)\1-_----_ 	-34-4L--.3.011 	71t1-3-7 , 

Ol--a-.°11A1 	8)1 ?L1- 	°10f 	-11-11=11-  AI V 	-5-1- , 	El'-11 	'2 	1 -a- 	_l_ -7)1 	7L-1  Z3-- tl-  el 	tert -Bu - 

15 0-(CH2)6SiMeC12-521 	A-V-&--a-- cLi  V r-1( 2r-- -a-  92%). 

-20tollAl 	V1-4- 71°11 	-3-&-7--9-q11(3.33g, 	20mmo 1 )4- 	fl,'_1-(100mL)-9-1-  

MTBE(methyl 	tert-butyl ether, 	1.2mL, 	lOmmol)-2- Val, 	8m1-I n-BuLi (2.5M 

in Hexane)* 	-i_i.i -8-1 	7 } - t 1 - ILI , 	01--E-1A] 	6A1?_} 	iattily,1*=-4-. 	I-111-o1 	-TA :1_ 

--,--- , 	VI-g-71 	--?-_--Y_Z. 	30°C V 	qz1-A17131, 	-30t 011A1 	til'a(100m1)011 	__--01-90:_i_-_- 

20 tert-Bu-0-(CH2)6SiMeC12(2 . 7g , 	lOmmo 1 ) 	2 	cl °11 	0} 71 	A1Z--- -1 	- 2 X11' .4 'd. 

al -E- 	2 	(4 -g- 	1 Al _1- 011 	7J 1 	11'3 -81 	71 tl-  91 r-1-  . 	Ad.-  -PI-  c'll Al 	8 Al V: 	61 0} 	ii1121-  II- 

4- , 	i-it- --&. 	..61 71-1- el 	--7-- s- -1- a , 	?LI Z-_ (evaporat i on) tt°1 	( t er t -Bu-0- 

(CH2 )6)MeSi (9-C131-110 )2 	k:-V-1-&-* 	cg 91r-145.3g, 	2,-----a- 	100%). 	E-1_1.-..E51.1 	-T--_-__-t- 

1H-NMR* -.g-t11 	--1- c,'Iti-Vr-1-. 

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

21 
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^#^1 ^*HH 7l*l)5M $14. 

°14, °l*fll- §7l 44°3 ^ AA ^4°llt- *11 *1^4. ^4, 4-71 
^1*1* ^ *11^5]^ ^S*l, #5^47} §>7l ^*HH & 

5 444. 

l> 

l) e}#H Sf^-1-^ ^12: 

10 THF tert-Bu-0-(CH2)6Cl Mg(0) #^1 

^Jr-g-AS^Bi nsl4—(Grignard) *14# tert-Bu-0-(CH2)6MgCl -§-^ 

l.Omole-ir £$4. *ll2:€ HEl4^ Wi-ir -30°C5] MeSiCl3 

4"t#(176.1mL, 1.5mol)4 THF(2.0L)7> #4^3*11 7>w>jl, 

8*1# °ltf ^#^1# -§-<*»-g- #^ #S4°i tert-Bu-

15 0-(CH2)6SiMeCl25l £&4(T-§- 92%). 

-20°C^14 l>-5-7H #^J$.^l(3.33g, 20mmol)4 ^#(100mL)4 

MTBE(methyl tert-butyl ether, 1.2mL, lOmmoDH- 8ml4 n-BuLi(2.5M 

in Hexane)# ##^1 7>§>JI, *0V#°114 6*1# a^M4. ^#°1 #^4 

^, #-§-71 ^£1- -30°CS. 4*17l 51, -30°C °ll*i «1 #( 100ml H 

20 tert-Bu-0-(CH2)6SiMeCl2(2.7g, lOmmol) -g-^l *112:# Ir^^lN 
^-°-!l# 1*1#°11 ^ ##4 7}S}$4. Aj-#°114 8*1# ol^ 
#-ir ^ 7>^>°^ ^#4-2-, #2: (evaporation)^-0! (tert-Bu-0-

(CH2)6)MeSi(9-Ci3Hio)2 sj-^1-# <2&4(5.3g, ^ 100%). 2l#H4 

1H-NMR# 4# 4^ 4. 

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

\I-0 

2) 

- 

Till F-J-..-'0_ 	A-V--E-11 	Al____ 

	

I 	
nBuLi 	 o 

3 	
/MTBE/-20°C 	ZrCI4(THF)2 

	

Si 	 > 
I 

3  Si 
MTBE/Flexane> 

4111.41, 	
-20°C 	 bel2  

-20 r 01 Al 	 (tert-Bu-0-(CH2)6)MeSi (9-Ci3Hio)2(3.18g, 

10 6mmo1)/MTBE(20mL) 	2 	°91°11 	4.8m1,-(21 	n-BuLi(2.5M 	in 	Hexane)ja- 	111161 

71431 Ol---a--5?-_- --a- u-Piq,9 	8Aki °11O-  11-4:-All III, 	-201:°11,9 	JO-71 	43E-Y4 

q -1-7- o,A (di 1 i thium 	salts) 	id of 	2 	̀-9,"-& 	ZrC14(THF)2(2.26g, 

6mmo I )/ t4-2-(20mL) 9-1 	--- el el 	2 	1.2- 	ti 	-101 	71-4-3-1 	0l-41 Al 	8A1 	_1_- -W-°,1- 

q 	i=8--g-  Al V Ll- . 	1] 	1.1-i-' -g- al 37-l-431 cl al 	11 	1 )1_--5)-  v 	1°1141°i 	1i4--°_-_ 1 	31-4 

15 0 	._eSi(9 -C13H9)2ZrC12 	Ali i.. 4.:1- 	'iq9-14(4.3g, 	-"x- V E11 91 	(tert-Bu--(C -2 4 )6) .M 

94.5%). 

1H 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) 

<42El 2> 

1) 	U-11-E- &--t-1.1"'-i-9-1 	A1 	

F-11-Ia 	43Eil 	tert -Bu -0 -(CH2)6C1 	1- VIE- 	r)1 L1 	tert -Bu -0 -(CH2 )4C1 

25 l-a  - 	z 	01 2 t,1- 	7A -a.- 	Al 9-1 ti- a t.-- 	01- 71 	Al z)-_ 011 	1374 	t-ca -MA 	ul?1-:E__ 
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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) 

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

10 6mmol )/MTBE(20mL) -§-^°ll 4.8ml^ n-BuLi(2.5M in Hexane)# ^^^l 

7}0>}JL #51^*1 8*R> <>1# *h§-*l?l -20°C^l*i ^7l 4^ 

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

6mmol)/^-^l"(20mL)5] ^slsl -§-^^.3. 7]-ii>]-JI ^•Sr<:>ll*i 8*1 ̂  

4 5l # JI^l 

15 (tert-Bu-O-(CH2)6)MeSi(9-CI3H9)2ZrC12 £&4(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) 

<711 S^l 2> 

1) Tils 

7lls*l tert-Bu-0-(CH2)6Cl tfl*l tert-Bu-0-(CH2)4Cl 

25 °l-§-^ Tll^l^ji^ *0>7l TllS^l 14 ^H^-Tll sl^H 
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§-ttliq-il- 	4a.-ttcq 	(tert -Bu -0 -(CH2)4)MeSi(9 -C131-110)2 41-iiil-  1-71 	42E1 

14 	*Al-al-  --?-§A-__ 	A,1 ---., -491 L1-. 	.1-'_E__1=--)1 	-.-Z-1„----_ 	1H-NMR--Z -W-t11 	A-01-491r-1-. 

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) v11F-a- v  Ail A-V-30-1 	1l 

10 (tert-Bu-0-(CH2)6)MeSi (9-ci3Hio)2 	r-11-,\J 	(tert-Bu-0-(CH2)4)MeSi (9- 

Ci3H10)2 	A-V-3g-* 	01$ 	v_I- 	7). & 	Al -9-1t1-32-t--_ 	Ad-71 	Al..71 	14 	-w- 0J-47-i1 

4....7__t1-01 	(tert-Bu-0-(CH2)4)MeSi(9-C13H9)2 	ZrC12 	A--611-'- 	z 	*AI* tt 	4.---a-  V  

c1  %It"-  • 

>,.0....,,,"-N.,...-^-...si  

ZrC12 

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 <1 ____- oil 	3> 

1) el V-LE- A-V-*91 A1- 

-a1V--5-1 	42:EA1 	tert -Bu -0 -(CH2)6C1 	&---13-ig- 	c112j 	tert -Bu -0 -(CH2 )8C1 

I- 1-i-4-. 	01-2-t_l- 	7ii4 	Al 9-1431-1-=_- 	01-71 	AlZi--1 	111- 	-W-  V 4711 	u-1_1- - 

- Vii-41-  42ati-0q 	(tert -Bu -0 -(CH2)8)MeSi(9 -C131102 §-11-24-. 	1-71 	Al2E°11 

25 14 -fr) Al-t --i--a-  v 	A 	, ti-Vul- . 	al 	_1:-E--(21 	------t- 1H-NMR* 4-t11 	M-°1.t1-91 4. 
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(tert-Bu-0-(CH2)4)MeSi(9-Ci3Hio)2 TllS^ 

14 y-irS 1H-NMR# 

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) z\]2i 

10 (tert-Bu-0-(CH2)e)MeSi (9-Ci3Hio)2 (tert-Bu-0-(CH2)4)MeSi (9-

CI3HI0)2 $7] TUS^I 14 

(tert-Bu-0-(CH2)4)MeSi(9-Ci3H9)2 ZrCl2 5^#^ 

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 <TllS^l 3> 

1) Tils 

T]]S* 1 tert-Bu-0-(CH2)6Cl tert-Bu-0-(CH2)8Cl 
°l-g-^ 7A^C Tll5l^>j7^ AOV7] 14 ^£^>711 

(tert-Bu-0-(CH2)8)MeSi(9-Ci3H10)2 $7) 

25 14 -n-4^ ttS 1H-NMR# S}-£^-$i4. 
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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) 	v11 	-411 	§-1-V--E-91 	A1.____ 

(tert -Bu -0 -(CH2)6)MeSi(9 -C13H10)2 	r-IPO 	(tert -Bu -0 -(CH2)6)MeSi(9 - 

10 C13H1o)2 	A- '&1 '-&- -a- 	01-2- 11- 	i '-&- 	Al 9-14 al- t- 	Acl- 71 	4 Z-- all 	14- 	-W- 'V t}ill 

X11. 	}°1 	(tert -Bu -0 -(CH2)8)MeSi(9 -C13H9)2 	ZrC12 	AlIiiil- 	*A1- 1- 	-2;=--a-- _ 

''Ll 9dui. 

0-...9"-- ---,...----...----. 
Si 

/ 
41111a---Zra2  

15 

	

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

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 <A1011 	1 14171 	13> 

500m1 	--Prul 	11,1-4-71°11 	2.--7-ctil ( to 1 uene ) -a- 	*SI tt-7-1 , 	1-A 41(x'Al all 

20.11A-1-t-- 	1-2-,-q)-se 	.5,-cdttal., 	mA0cti1' 	g---731--;- /;_n2 	lowt% 	2_---7-0-,11 	c.)1-a- 

_y_ojt1_9,1q. 	oi ol Al , 	01-71 	AlZacEll 	1°11A-I 	4-- ----qii- 	4II-k-'- ((tert-Bu-0-  

(CH2)6)MeSi(9-Ci3H9)2ZrC12)-li 	1mM 	-Z---7ca 	g 	1-a- 	.-7-Titii- 	-1,--- 	lti---g-711 

25 c'il V ql_l_ -a' 	.5i-1114cl 	---- t -a-711A11 V r-1- . 	°J 7,1 	Al 	.1- 	-W.- 9,1- 	EVItl- -a , 	vent 
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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 ^7} 14 

(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-Bu0-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 #5] #^31(toluene)# 1-^(^*H 

2^1*i^ l-#€)# MAOHlllH^l^]:)5!. 10wt% 
°H4, ^-7] l^l^i s)-^"#((tert-Bu-0-

(CH2)6)MeSi(9-Ci3H9)2ZrCl2)5] lmM ^ #-§-7H 

25 ^ vent 

<284. 

20 <^XM1 1 ifl 4 13> 

24 
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tl--T-1  , 	VI* -E-  -&- 	°I1 Il---a-- / c),1- 	4-'1°11 	lf-L cl --T--  V L}. 	:17-13,1-t1--TI , 	V El al- 	--1-- , 

°“_1---a---- 	Ail  cl --.- --1"-- 	2 	1311 Z -Vt.-  Al 	AI 	--a--  ell q-1 	1-d---, 	--67------ .I1---11* 	c'i  V r-1-  . 

-?-1 	-NAI°11°11A1 	1--t-14.(EF---_- 	1-4q) 	011 	Y_V-t1--t- 	V__-IA1 

-1 -11 	V-I 	-----c11 	1-t4M.M.--t-- 	1-*K11)91 	ItI-g- 	RI 	1011 	714-1_ 	111-9.1 	V-ol 

5 c1-°o t}711 ILIA-A1112,-1A-1, 	4-  4 Ill V-  A- 18-  --.- t11* Al --- tl-  'Al r-1-  . 

<til ii_i ctil 	1> 

LG 	A-A-11 	--a--  4 18 AI 	°A 4-?---  .-lai ( °I1 V 4-1-2--,- q 	0 t-J 	--61-  ----- V-  Al ) °_1_ 

Al -g-rg LUCENETM  LC170-3.- 191E-011 	1-- :61-91q- . 

10 

<11 all 2> 

ut-l- 	11* -9-1 	--a-  41 .V-1 711 	1-4-* 	-717------- Vill ( 011 •V 0-1-4.0 

-3c-7.o 1--  V-  '4 ; 	Melt 	Index 	(190°C, 	2.16 	kg): 	5 	g/10 	min; 	Density: 	0.866 

gicm3) (Zi 4-g-91 	INFUSETm  9507* A=11311011 2 	 -4914. 

15 

Al oil 	1 	1-il 1 	13 , 	I'll E.11 	1 	' 	2°11A1 	'Ll ed _l_ 	--a-4-18-1-t341 

-.3--  i--  V-  4 1 	'31 	41 	1-i' - AJ -')- 1- -,`,1-, 	Alp 01 9-- 7.  -°- 1301-ud ° -- =4 	o}°  r-1-  . 

20 1) 57- V-  A-  4 :s  'l -17,--1 4 1 . t-1 R- 	V-1 4 71I -1-  11 

7_f 	36-7 -'6---  IP-11* 	1 	*1- 	a 	131--c- -a Eil sii (GPC: 	Gel 	Permeation 

Chromatography) 	-i_V--.131t1-01 	0'- 71 	-3c---'. -----V-Al-E- 	01-7---t- 	31- '4_ 4 	4 -'-a.  -c21 	1-i--_ 4 1 

-td_r : -1 _ 	-52,--;:pa- 	Ly_sti-vut. 	E.td, 	4 	- -. E.-  - --- -. I:1 - Al * 	FT-IRK 	14-_-Jlti-cr1 	0}7.1 

a 7- - -Y-  1- 	4 - - -91 	-1!1-A-i,(x?-,)011 	Eri- 	kl±21-- 	loon 	711 	rd- 	-11-1491 	7114--  

25 *(19_-,S-, 	Y--)-9-1 	11-al 	-7-1-11- 1-8.- 	5--St1-91rt. 	1),1011 	6 	134 	ld 1 _T- 011 	2011 

Ell all 	-Y---1-Y-1 	151 	t-= 47_} 5. 1 1-11 1 	3°11 	5--Al 491°121 , 	41311 	--g-  i---  V-  Al °Il 

r-11 til'kl 1 131- 1-71A 14* 5_--1--  4 V r-1-  . 

01 al ti: 	5 	1- 	V 4-- 14 E-1 , 	4 	--67-- --'6---ta Al °I1 	Ell all , 	1) 	314-1 4 	4 -- °I 

30 

-..4. II- 	'Y-1-±-1---- 1000 7W-, 	*1 4 	711-1----(-7-H-g- ), 	2) 	41-11 	gla -1-P_A-I(mp), 

3) 4 31144 41 	K.11-_-1--- 	1000 Al r-c4,-  *1 A 91 	711 2,---  Y --5 4 alti 4 

25 
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4^, ^^84. }3L, ^4$ 
<>114#S 3f -g-nfll- «.JL ^-t^ll- 030^4. 

4 -^AHH4 1-#31) ^ 4^4 
44 ^ f1^ l-^W^- l-#^l)5] f-^# a H 7l7fl^ 44 40] 

5 444711 444?144, #314 ?ff1t 4|s484. 

<«l Jilofl l> 
LG 445} #3144 <i4SS4HH3]-l-#<a ^ ^44)4 

4#^ LUCENE™ LC170# u)z.d\] 1^ s>$4. 
10 

<ti] JH^l 2> 

4# 44^51 #3144 -ir-s- ^44 (ojjig 31-1-# ig 
-o"1r44; Melt Index (190 2 C, 2.16 kg): 5 g/10 rain; Density: 0.866 
g/cm3)4 4#^ INFUSE™ 9507# v}^) 25 484. 

15 

^AHI 1 ifl*l 13, Hlsofl l ̂  2^1*1 <2<>|4 #314-1-^14 
^445} ^ 7>*1 #4# 4# *14 <14 4£r 4^°-S #4484. 

<4^H1> 
20 1) 5L&Z} 311-51 ^4^.^-i 4 £431 7fl^ &q 

4 -"o"1r44-i- 4 -f"4 3S.4S.Hsfl4 (GPC: Gel Permeation 
Chr omat ogr aphy) S £44<*l <#7] °1^ JL^-4 311:51 £4^ 

44# -£#484- 5&4, 4 FT-IRS £44°1 #7l 
JI^-4 311-51 £44(X^fH 4^: 4^ 1000 711 4 £431 5} 7fl^ 

25 &(-2-€-^ Y^)5l ^-4# £#484. -e*Hl 6 4 134 tilsofl 2^1 
44 £#4 ^4^ 44 5 1 44 3i H448M, 444 ^444 
444-£ 44-71-4 ^4# £#484. 

°lsl4 5# 14S44, 4 ^44^1 44, l) 3-^-4 =iflw^l 
S44 4^ 1000 7114 £431 7fl^(^&), 2) ^tfl 43 £4^(Mp), 

30 4 3) 4 3.&Z} 3151 Ej-it 1000 7114 44315] 711^ Y 1- 4 -^£4 

25 
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4P-1 	*_1-4 x c)11 	ulitli 	1 A- 121 -1---ql-  4°1 	0 -°--T- 51 -t-  1J--(1 	--t--4 	°I ll-9-1- 

a 71' °1l X1 91 -Y-A-I g--&- ztzt /.1--t--- 401  471 a 1 1 1-1-0-1-119`11- . 	0114, 

1-71 	1) 	±-1--- 	1000 	711q 	141.4 	711 2i-t- 	zt 	)eAloc11.521 	----g----t1-4011 	. - _- ",1-.1 

5 

_T-7 *_1-  4-a-1 -Y- 14 711-;--E-- 	-_1_ .-11.1-°_-_T- 14 	01 91 off-  V:* /2---8-,1-  --1--, 

-1T--!_ 1 A 	7114 %I  -1-1 91-  t",11 .471 	_Th 101 	1-1-41-11Vq. 

2) (density) 

071 	1)91 WAXD 11-'-'-'1 -g: -I-14 	cL1  -i__)- rectangular bar (64mm * 12.7mm * 

3 . 2m) 	tol F-11.521 	11_71 -3- _-'- -a- 	A1- 2ttcl, 	'311 -I-  i (Mettler) 	11-011'-1 	1=a Y_.-E- 

10 -A-61-m-c),1,,q-. 	01%1-4 	-.461.5-1 	aim . --m- 71 	_a 2°11 	70 u-1 tl-Vr-.1-  . 

3) 43'-' 1;1  (Tm ) 	4-1- 7?-_-5_(Tc) 

-,_.-°=5_--Z 30 2  C 011 Al equilibration -a- -8-1-8i- o'- El 1 Al 	20 ° C/min .2___T_ 

200 ° C 	771-1 	*-a-t- 	---7--, 	= 	--?-_-_-°11,1 	5 	1=4:- 7,1 	-i-'r 71 Al 	--W--  ---- tsd '4 	Ili -la- 9-1 

15 thermal history 2 471491r-1. 	r-4-Al 	10 	9 C 771-71 	10 	°Chnin 	 -?-_-_'Y--Z 

711_+-A1Y--  1-131 	41§1- 	s-- 0l 	.0--g--.81-t-- 	vs 	ff1a--E- 	-01491r-1-. 	10 	QC 

op-i 	1 -1-1)--?_1 4-1-0: --1---, 	io ° C/min _. -?-__-__"Y__-% 200t 771-71 	-t 71-A1V 	1---, 	1 	14. 

-W-°1- a -i9:5-1A-1 *It-1-31, 1-Al 30r 71-1 1-111 •V -(a- -t-Atl-9r-1- . 

20 

DSC(Di f ferent ial Scanning Calorimeter, 	TA instruments A1- Al.__-__, 

DSC2920 	model) 	-- --i 1 	44-1 	44, 	,---_--5 01 	11--F_ 	heat 	flow 	--11-, -091 

10 ° C/min 7,1± -T-49-1 	'LT -0171 -2- 	20 A- -?_-_Y__(Tc).9_g_ -.491:LI , 	10 ° C/min 

*71-  7--  ?__1;c11 A-1 -9-1 	al -3- i---  ''',1_ gaol 	-_- ,11 a -2- Al 	1 -4a., 	71 ai, 01 	af_a_ Via- 

1213 	 tl-Vt-1-. 	01 	T-11 , 	Q1  21 	A01-÷-,-.34- Liivngi 	-4,----__T__-_- 	10t/min °1_9.__1, 

-8-4 (Tm)'-a- --7-  Ill 	-?-__ 5_71 Aj--t-4-1t---_- . 7-- V-011 Al 	---, 	td- 7  A- --E-- At  g  40,1-0-. 

25 01 V711 	-A-1) Y-1 	--8-' 	111 	4 	&,-.Y__-2- 471 	-_Th 2°11 	lel t1-91q. 

4) tl- --E-A11=3-111 V-4 14_-/A 

JJ.A1011 	17 	1113-311-91 	tl---- I a ELI 	- 9-1 	-8-ji“-E- 	V-__.--124-' ) -a- 	AO- 	'§- _1__ Time 

Domain 	NMR(TD 	NMR; 	Bruker 	Optics 	Al-A1 	Aj-g-1 	Minspec)-a- 	A1-  4  01-01 

30 1;11M-91r-1. 	1,10 	61 	1 -1- 	TD 	NMR 	.,1-A -M- 	Al2 	4°1 	iJ.Alall 	'=3 	1=11E- 011-c21 

26 
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314 £44= X °11 1 4 SH 0 AS 4TT 444 4£4 
n ^ ofl ^ 4 4-4 4-71 5 l °ll 44^534. °H, 
#7l i) 4:^ IOOO 7fl^ £431 4- ^14 <14 s.ik$. 
JL£4 311-4 £431 7fl^«- 444 ^441 44 45" &# 4:#^ ^, 

5 £431 7fl^ 444 4^1 44 S 1^1 444^4. 

2) ^aiCdensity) 
4"7l 1)4 WAXD rnl 4^11 4# rectangular bar(64mm * 12.7mra * 

3.2mm) 444 41:# 4#44 , *11*4 (Met t ler) 4#44 ^51-
10 ^44534. 4^711 ^4€ ^51-'44 £2i 444514. 

3) -§-4 (Tm) 4 ^44 #5(Tc) 
#51 30 2 C 44 equilibration# #41^ 4-444 20 2 C/min-2-3L 

200 2C 44 o. #544 5 £4: #444 ^4*4 4#4 
15 thermal history 1- 444514. 4*4 10 2C 44 10 2C/min S. #5i 

4-^4 4 7}4 ^44 #54 4 #4^ 4al 444514. 10 2C 
44 1 £4: #4t!: ^, 10 2 C/min 5 #51- 200°C44 f7}A]?J 1 £ 
^4: OL #544 #44^-, 4-4 30°C44 44 ^14# #5.4514. 

DSC(Differential Scanning Calorimeter, TA instruments 4 *\}2i, 
20 DSC2920 model) ^4 ̂ 44 44", £5*11 4€- heat flow ^414 

10 2 C/min 4-i ̂ 4:4 ̂ 441- ̂ 44 #5(Tc)°-S 453^, 10 2 C/min 

^7} ^444 4a 444 €• 4a 1- 4 l 4a., 444 4-# 4al-
>1124as 4514. 4 4, #54 4-^4 444 ^r5# io°c/min 51M, 
#4(Tm)# ^ 441 #57} 4-^Rr 4^4:44 #4^ ^41- 4-8-4-514. 

25 4^4 ^44 #4 ^ ^44-51 44 a 2*11 444514. 

4) 4^4ZL4B4 W £4 
^44 ^ 4H44 4^ZL4B4 WC-1- £#)# 4-#4€ Time 

Domain NMR(TD NMR; Bruker Optics 44 4"#4 Minspec)# 4#44 
30 4#4534. 44, 44tt TD NMR 4-41- 4#44 ^44 ^ 4^44 
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Al Woil 	r11 a} 	Free 	Induction 	Decay(FID)-E- 	--.. --,,a,1 t1-Vr1-. 	01%-1-7-11 	--?--)-76q-1 

FID -t.-- 	Al_1:3-11 - Intensity 1 	-644--V 	1-1- -Etyrq. 	_a ulai , 	471 	/-11 0i1A1 A, B, 

T2fast 	T2510w 9-I 	4 	711 21 	A01---t-- 	4i-a- 	121_ &"" Al A 71-11 	FID 	V--1-- 2̀1 	aull -LL9-1-  ''' 

71- 01- 	71-71-  -1- 	V- -1---  -1 -&)- 	_7- --I-  tl-  V-9- Tal , 	oic- 	g--e11 	zi- 	Al__-c-1 	A, 	B, 	T2fast 

5 T2s1ow a-a-  V 7O ti- T\ r-4-  • 

tl-E- Allah 	-5)-1 	7,14- 	°1 	-1-1-  El 	';_l-S--511-=_- 	T2(spin-spin relaxation 

time) 	relaxationol 	11--g-71 	Li-F-1-1 1---7-1 , 	---.:71-------4-11a rLI----9-1 	14- 	°1----)4-E-1 

/2-S51 -1-7_-- 	T2(spin-spin 	relaxation 	time) 	relaxationol 	t- 	1711 	14-F-1-14-t-- 

vs_Q__ 	<11.-- 	°Jct. 	11- 4A1 , 	--$1°11A-1 	V zo --1 	A, 	B, 	T2 fast 	11 	T251 ow 	a 

10 ---011A1 	1--a- T2 	** 	ti-EA-11=71.1.9-1 	T241, 	-.,-, 	T2fast 	*--()--- 	.Att°1---)-1, 

J_r--1- 	,-_-- 	T2 	** 	At__- ___A-11-D-1?-1 	cli 	T2*, 	---1- , 	T2si ow 	g--'2---- 	1 4914. 

0}-a -7,- -4, A ,7 	B2-1 AO--1-̀4 Ill M-E.A-11=71_--9-1 	tjaR-N-%)* 1_1---a- ti- Vr-1- . 

'A] 1 	3 	131 31-1  ql 1 	ril tt °I , 	-cd 9+ V-  °1 	L} 	t tl--E Ail IL 	E 1 	V-I--a-  ff_ 

11 	1>u] 4914: 

15 

H i. ]  

Intensity = A x EXP(-Time/ T2fast) + B x EXP(-Time/ T251 0w) 

Fitting* q)-811. A, B, T2fast, T2510w Vc V1 

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

20 • 

01-71 	11 	1 	opt 	Intensity 	9-1- 	Time 	-&'-_ 	FID 	47,1- /-1 	V311- v*E1 

/;_}.1-5-1 -1-7_-_- 	*01 13i, 	T2fast 	1----- 	t}-EA-11-D-71- 	tilt} T2(spin-spin relaxation 

time) 	relaxation 	aolii, 	T2510,, 	t- 	__-1-______- _All a 	1 ___0l1 	Lila} 	T2(spin-spin 

relaxation 	time) 	relaxation 	*014. 	EE, 	A 	B 	-1=-: 	fitting 	oil 	1114 

25 115-1 -t-- 	-'03-4--- 	Ai 	44 	81-  	A-11= 1V __- 	±-r-L EA-11=t 	.-q 	Aol-Ellal 

111-a-  v  Al 	4 A-11=171 	V-4°11 	ii1111- 2E-  V: - a 	-t--1- r-i- . 

5) -11-A-F,-} i=-1 	1-1- 44 47,1-  .11(Polydispersity index: PDI) 

V. 	-7-4 	3'31- -D--?-11171(GPC: 	Gel 	Permeation 	Chromatography) -Z 

30 °121-cx1 	-1---5J --47,'_-1- 	(Mn ) , 	-'6--- 41 Tg_ l_id-_ A-  q (Mw ) * 	----1 - 61 til- 	---,--- , 

27 
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A]jEL°f| Free Induction Decay (FID)-1- ^^^1-5514. °1^7fl 

FID^ 444 Intensity 5] 44-^4". ZL5]JI, 471 4 1 ^A] A, B, 

T2fast ^ T2slow 5] 4 7fl<3] ^ FID nefl5.4 

7H> 7>4£ £#453M, oji- ^.*j) 4 A]^O] A> B> T2fast ^ 

5 T2slow ^^4". 
4—5] ^-y- olS-r-tl T2(spin-spin relaxation 

time) relaxation0] 4—7]] 1444JL, ^jELH^l^2-1?!—4 ^-y- o]Tg_w-E] 

T2(spin-spin relaxation time) relaxation0! — s]7]] 44-4"^: 

&4. 44A-], ^O]]4 ^4 A> B; T2fast ^ T2slow & 

10 ^4 T2 ^ 4H^lzi^H5] T2$T, ^f, T2fast 

^.4 €• T2 ^ = T2^:, T2slow &±£. ^4534-. 

°1«- >Sfl, A ^ B4 AO>^4 ^1 f-^(¥%)# ^#^4. 

^A]<^] ^ tils^oj] tflsH, 314 £°1 4H^]ZL4H4 5. 

H ^5] 4314-: 

15 

H 1] 

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 

#71 ^ 1 °W, Intensity 4 Time £ FID ^4^4 

t°H , T2fast ^ 4—^ll^^H0!] ^4 T2(spin-spin relaxation 

time) relaxation ^jr°lal, T2siow ^SH^l^-^H0!] 414 T2(spin-spin 

relaxation time) relaxation &t°14-. SE, A ^ B fitting 4^TI 

ti]^A-] z]- 4^434 4314TT M'^4. 

5) £4*^ ^ £4^ £5L(Polydispersity index: PDI) 

^ ^4 HS-PfEHsfls](GPC: Gel Permeation Chromatography)H 

30 4-g-^H ^j^^HKMn), ^4 

27 
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-t-qr-H--1,4- 1-4-&-' 	4---1---l_i_d- 1-4Ji)---- 	4.1i---°-1 	-1L'-71-4 	141-1-_-a 	-2--1 4 Vq- . 

°1 al tj- 	1--  45,H-  14:41 	'q 	1444 	ti-±-all 	-1--t--- *-a- 	471 	a 	2 	01 

1 al ti-Vr-1- . 

5 	 Acf*-8-,1- 	l'01-11 --a- 	-2---I--1 	-1- 	-E-A,1  Al -2-- 	471 	R. 	1 	'''q 	2 	c'11 	P-1 tl-cil 

10 

LI-E1-1-11 V, ul-  . 

Di 1] 

AIR 1-q Ail ±4--  1.1- '1L 14'1L Mp 

(EE1-1:- 1- 1000 711 oa = 01 a = 0-1 

• --g-  0 ) 1 14 A A 711 --t-  Al °1 9r1 	(L4 

04 -I--- -21 	riel -w-  V-  4) 

( *To) (7}1T 

t 9r-1 ) 

-NAloil 6.6 30(20-39)  0 25300 85800 

1 	• 

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

2 

la A1011 10.6 46(22-59) 0 24600 87900 

3 

.2aAle11 11.4 49(25-61) 0 21800 75300 

4 

-NA] oil 11.8 51(31-62) 0 22600 73100 

5 

-NAlcill 11.8 51(30-63) 0 19100 65500 

6 

.1 Alcill 	' 12.7 54(35-69) 0 23700 71800 

7 

28 
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^ ££_$] *V#sM- ^>71 £ 2 41 

5 ycP3# *>#21 4 #^*1«- ^}7l 5 1 ^ 2 ^ 

10 [iL 1] 

*15. 1-^)431 

(STT 1-

W 
(#%) 

100071] # 

£*131 7fl 

^) 

1*> *1£ 
& = 02] 

H ~r 

1*1- ul£ 
& = 051 

^) 

Mp 

-e)*l 41 
1 

6.6 30(20-39) 0 25300 85800 

^*H 
2 

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

'W 
^

 
CO 

10.6 46(22-59) 0 24600 87900 

^*H1 
4 

11.4 49(25-61) 0 21800 75300 

j 

T
 

LO 
•̂n) 

11.8 51(31-62) 0 22600 73100 

^*H1 
6 

11.8 51(30-63) 0 19100 65500 

4L*H1 
7 

12.7 54(35-69) 0 23700 71800 
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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 

1A1011 

10 

12.9 53(31-70) 0 20000 71500 

JgAi 011 

11 

14.1 59(36-74) 0 19700 65700 

li),14 

12 

15.0 62(25-76) 0 22600 68700 

•I A1 011 

13 

17.9 72(20-82) 0 17900 53700 

I1ia011 

2 

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

* Oct- 	ct---a-44L9—VA-i 1—'64411 EVA 1--40-& All 	tl-V4-a- 1-+EI-11-1,1 ; 

LIE 2] 

AlA ra 5__ 

(g/cm3) 

'&1-  E. A-1 = 

.1.I. 	J.  

I(-E-To) 

Tm ( °C ) Tc ( °C ) Mw -ITIAI 

14Y_ 

1P11 

1 

0.898 -- p-ALI-  

t91'-g- 

121 107.2 119200 2.89 

Alcil 

2 

0.886 50.8 118 103.5 138000 3.10 

'SI Alc11 

3 

0.885 47.5 120 104.3 129400 2.98 

JJ.A1 all 

4 

0.883 -1-Ag-  

-I-g- 

122 105.4 107700 2.87 

JJA101] 

5 

0.880 --?—i-Ag 

V* 

122 105.3 101500 2.73 
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^A]<m 
8 

12.5 53(32-70) 0 19500 69800 

41*141 
9 

13.0 54(32-71) 0 23200 72500 

4H41 
10 

12.9 53(31-70) 0 20000 71500 

A[ A] <$} 

11 

14.1 59(36-74) 0 19700 65700 

41*141 
12 

15.0 62(25-76) 0 22600 68700 

^A]a)l 

13 

17.9 72(20-82) 0 17900 53700 

ti]IE4] . 

2 

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

* Oc^r 1-^1^1 tfl*l 4-§-^l-$!^§- 44-^; 

[3. 2] 

*)& ul tr 

(g/cm3) 

ZL 

^(#%) 

Tm(°C) Tc(°C) Mw 

"s A] 41 

1 

0.898 
ol 
HA in 

121 107.2 119200 2.89 

41*141 
2 

0.886 50.8 118 103.5 138000 3.10 

^Al«3fl 

3 

0.885 47.5 120 104.3 129400 2.98 

41*1 41 
4 

0.883 

tiA in 

122 105.4 107700 2.87 

41*14] 
5 

0.880 
oi _o_ 
"flA n 

122 105.3 101500 . 2.73 
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6 V 1--S--  

-' 	Al ail 0.876 39.9 120 105.0 99800 3.20 

7 

-' 	Al cill 0.875 ----,- 761 * - 122 104.0 102600 2.60 

.8 V-°, 
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9 

-IA Al oll 0.873 ---,- 1 * 120 104.9 96800 2.70 

10 V1-°, 

-1 	Al ail 0.869 -4 7c-  ], 4,t 121 106.5 96700 2.82 

11 

} 

0-1 0 
1,1A Tzr- 

Al 01l 0.868 30.9 119 105.1 98200 - 	2.68 

12 

}AA] oll 0.865 26.6 118 104.3 75200 3.20 

13 -  

• 1111011 0.873 56 59.0 99700 2.49 

1 
11:111 all 0.866 30.8 124 91.0 73000 2.62 

2 
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(1-qql_l_711 	Y----__ 	._.1.v VOA] 41-4-1- Y_-  -?11- , 	ct---a-- 4 	7I1 VI* rii-sd -a. Al 

 	-0--F__ -E-  -1,t1-ft--- -K VI tl-  -421---1 -1-1 --% 	_T-1-_- 	Ail a v_l_ __- _-a ..K V--.61-1—_-- --a-- ell V_ 

5 34.--A. 	jg--------  tt 4 --Al , 

V: _i-_ -?-‘1-- 	1000711%1- 	20 	1-P1 	1007N-ci 	V-N4(short 	chain 	branching; 

SCB)-E- _V- a1- 3-111-4 4 ----& .Ktft1-3_1 , 	4 ai-tii-A- 4 9-1 V: __12.21--- 	10007i1V-)  

-1T 	7141 71K- Y-E-. 4 3-1 1.1-4 4 1 1--,4-__ A-q XI 	Ell til 	14 1211- ti- *01 o-- 

1°1 -1-1-21-I X1 	A -<-?1,1- j1-1- -111 gi Al-°1°l1 	-t- AI tl-t- --a- 1 18 ti-* --E- 

R) i 	V- Al . 

P01-te.1-  2]  

11 1 tol-cl 9)0")1A1 , 0171 1.4 121* *01 0_9_ 	 51L  -71 61.&,..)- 	0}  71 

--0.2---t-- V-4 1 -1 .01 	'21 a 1=J-A-I(Mp) ti1 3,1- °,1 	°A 1 	ill c5I1 	--t- Al -8-1-1_---: 	-a- 4 -1-8 	* * 

15 --g---t-tt Al. 

[ 1,1•7-801" 3]  

4 1 .t01- °11 9,1\ ()-1A1 , 1-71 11-  121 21- 	*O1 	w-=-' -- 	51-t--_- 1 pa-V-ul- -11-A-I 

X71-  4-e: <1 '21 c.11/1 -t--:- 	1-71 14 121-lit_ a °1 	c'.-1---  v 	51 1,-=_:- 	--a-- ell r',:1_ 	1-4- A- -30--7-'6---Ii 

20 Al. 

[ -61-7--tol-  4]  

Al 1 to1-1 9,1°1/1 , 0-71 1 -1-  121 14 	?1,1;°l 	0L9---- 	5-1-t- 1 .E1J--r-1- 2,71,-_ A-1 

X71- 	cli 91 c.11A-1-1J-_- 1- 71 	14 Ell -V.-_- V:°1 	'-A---1--- .Y.1-t_. 1- 4V  361---q- i7------ t1-4 . 
25 

[ 1] -TAT-  5]  

Al 1 IF 011 91 c>1A1 , 95 	1-11 I 120C-9-1 	1§1- -g-5_(Tc)-2- 	--",-._-- --a-- 4 3-8 

14---T,- 	--g-  ---- 'di . 
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