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WO 2012/102575 PCT/KR2012/000636 

#31^31 <I3-i£4 ^1 4*fl M-S^ ^57} ^711 143-^i ^ OJ4. 
43" 14, ! ̂̂13 ^^13" iL4" q-E^ofl 
4-3", 43$ #4 iL4- 314-3-T $14-. 

43$ 4 i3 ^H13, 3-^-31 n#H3 1- &ik Y(#%)3-, °H^31 
5 #4 #43 1- X(#%)£ 3-3" 43-3 ^3 

€ ^ $1A4, 43 13-1- £*§ s)33-4, -ov3 4 HI 4-§-^Rr £ 
^ $14-. 
#3, ^>H^1ZL#^3 1- #-§-3^ Time Domain NMR(TD 

NMR) 3"4l 4 #3-4 ^r $14-. iL4- ^13 AS, 43$ TD NMR 
10 #41- A>-g-s>4 #s. 4^011 tfl^ Free Induction Decay(FID)!-

^31" ^r $1TT4, 43$ FID^r 43:3* Intensity3 4-3"1# <r $14". 
ZL^JL, 3"3 4 2^13 A, B, T2fas, ^ T2slow3 47fl3 &# 
#3-433-4 4 FID *Hr3 ^£3- 3-3- 7}4^ tHr4# ^ 
$1A4, 41- ^ 3" 3 4S3 A, B, T2fas, ^ T2slow &# 131: $14". 

15 %ZLS., 3*—41^1# J= 3 3 # °lS.£3 •##3 T=T T2(spin-spin relaxation time) 
relaxation°1 W}^-7\] 4"3"4-3., 3# 4S£3 ##3^ 
T2(spin-spin relaxation time) relaxation0! — 3 Tfl 4"3-#4-. 4-3*3, 4 °113 
13 £ A, B, T2fas, ^ T2slow & ^13 3"# T2 &# 3^-31 ZI#H3 T2&, 

T2fas, 131: ^ $lJI, ^4" €• T2 &# T2&, 
20 T2slow 3* AS 131: ^ $14". 41- f-sfl, A ^ B3 AcHr3- $^1 

3-^1 ̂ -#H3 1- £i:(l-%)# ##1 41 $14-. 

[3 2] 
Intensity = A x EXP(-Time/ T2fast) + B x EXP(-Time/ T2siow) 

25 Fitting# A, B, T2rast, T2siow ^ 13 
Hard segment (mol%) = A/(A+B) x 100 

Aj-71 A] 2^14, Intensity3* Time# FID £4 13*5.£3 ##3^ & 
4 4, T2fast 3"—3l^2-#H°11 3|$ T2(spin-spin relaxation time) relaxation ^t°l 

30 J1, T2siow ^ ^5LJE.^11 4 $ T2(spin-spin relaxation time) relaxation ^4 

10 



WO 2012/102575 PCT/KR2012/000636 

4. 5E, A ^ BTT fitting0!] 3*11 £^3^r 33 ^ i 
HH31ZL#H3 tftflaj 3^S3 4 4n#H3 *hH 3313-TT 

4. 
21$, 44 S.%%. <^31 £E^r #4 #33 

5 4 4# (4%)4 3~§-£ #5^1 ^ ^ 
JIS^H £^s}7li4, 44 ^^]4 1H-NMR 13C-NMRS 

W.^O.SAI ^>#1- ^ $14. <i* 43, °11€^l7jl #4 #33 # £-§:£ 
^f^ll* 1H-NMRS 433"3 ol 0.9ppm -BycH3 3-3-3"^ 

nlH7ll- ^#3-33- 44 ^^14 13C-NMRS 433*3 
io ^>#U: ^ $1JI, HSil^Tjl #4 #33 i- 4^- W^l* 13C-

NMRS 433*3 ^ $14. o]nfl5 ^ 13C-NMRS 
4 #4 #33 1- 4#4 43 ^ $1334, <« 43, 

31^1 #4 #3 JE^r #4 #33*, l-^l4fl 43 a-43l^3l 
#4 #3* ^$3*4 #4 ^^"*114 13C-NMRS 433*3 tfM £4 

15 3£4 £4 (branch) 3 terminal carbon peak HLTT tertiary carbon(methine 
carbon) peak* ^f^l, -#3 313131 #4 #3 S4 
#4 #33 1- 4^4 3:43*33*, 3*3 a-^eim^l #4 #33 44^4 
3:41: $13-. 

tM8, 3*3:$ $^3 ^4 #^*fls3 3-433 
20 4<H £££ 3*33 ^ 7}x] 44 ^ft^lt <24 34 44 

441**113 tflsfl 3*4$ z^-z]- S>H^1H#H3 1- 44 
Y(4%)3*, 3131 5E4 HS!3]3 #4 #33 4 44 x(4%)3 #34 
£31: 4 $13. 3^3 £3^1 °4 34 £ 43 £333 $13. 3^3 
£3€ x ^ Y3 #314 4^ 333*3, 3*3 3 Hi 343*4 #334 

25 £41 4 $1A3, 44l;33 3j4j|4^44^L44:^^llL^5i4, 
jit} ^333 ^ ^1 33, <£ 4^33 43# 44 441*34 3! 

313 JE^ HS^313 #4 #34 3= 80 Ml3 98 4%, 44 3= 80 Ml3 93 
4%, 44 3 85 Ml3 95 4%3 $^(4 §t)^.s £$1 4 $13-. S, 3* 
3 44 441*34 33$ 4 443 31313 i£4 HS^i313 #4 #3 

30 3 13, 333 4 44, 34 43,2 Ml3 20 4%, 44 3 7 Ml3 20 4%, 

li 



WO 2012/102575 PCT/KR2012/000636 

44 3 5 M14 15 4%3 #4 #34 i$l!: 4 $14. ^ 4"^ 
ofl3 ^.s. O]E^ 4 443 a^§-«7j] #4 #34 
44 <t4>iS^S43 0.^3. E^_g. 7^ ^ $1A4, <*1113131 5E4 ES 
131711 #4 #33 1- 44 3321-34 44 -g-3 ^ M114 

5 4 44^ 4 $14. 
IE$, Aov7| 4^H3 1:4 44^14 44$ 4 #4 #33 4*11 

W ^3°1H ^4 ^7] 4 13 ^711# 444 4 $14. 444, 471 #4 
44^117} 4^ 3 AS <i4^s3s43 444 44M14 4*11 43*114 
4 13 444 444^, <i4^s3s43 in} 444 444;& ^ o^] 

io 44 Ml 44 44 44^ 4 $14. 
HSIJI, ^-71 <H 4^13 1-4 441M14 3= 20 Ml 4 954%, 44 

3= 25 Ml4 904%, 44 3 20 Ml4 85 4%3 ^a^Ef s.^k*k 4 $1 
ji, 4*14 4 44, °H-fr 4<4 5 Ml4 80 4%, 44 3 10 Ml4 75 4%, 4 
4 3 15 Ml4 80 4%3 i^H!: 4 $14. 

15 43 44$ 43 £4, 4-H^#H4 44 44^*H SlHel 
443 44 ^4 ^ZLTJLE 4*114, °H^3131 5E4 HS13131 #4 #34 
£-4 44 4 44s i$44 £#4 ^l^B# 33H: 4 $1^, 

a-4eim?ll #4 #34 iL4 44 4 44S S$£}4 
4^ 44 ^il3L#H4 331: 4 $14. H 47S°113 44 44^*171- 43$ 

20 4^1 ^ i^H^lzi#H4 4^$ 4 44s 44, 
4^ 44$ 444 tN, ^H^IZL^B^I 4# 44 4^ 

^ iL4 ^44 Ml <14 4 44"i 4 $14. 
H3JL, <H 4$°113 44 44^*114 ^£7} 3 o.85g/cm3 Ml4 

0.92g/cm3, 44 3 0.86g/cm3 Ml 4 0.90g/cm3, 44 3 0.86g/cm3 Ml 4 

s§ o.9ig/cm3s 4 4 $la, 44 4# 4444 3 5,000 Ml4 3,000,000, 44 
3 10,000 Ml 4 1,000,000, 44 3 50,000 Ml 4 200,000AS € 4 $14. H$, 
47] 44 444*fl4 444 4i(MWD; Mw/Mn)7> 3 2.5 Ml4 6, 44 3 
2.6 Ml4 5 44 3 2.5 Ml4 3.5S 1 4 $14. Q 4$°113 44 
44^417}- 43$ ^ 444 43 444 7}*H 

30 t4^s4s43 344 44, 44$ 4313 44 ^ 7}44 44 44^ 

12 
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$14- 44, ^ ^$43 44 ^44^ 2.5 343 ^4 44^ 
4£4 7>*H1 44, 4^r$ 7}^-4 44 44^i ^ $14. 

31$, AoM 44 -§^444 *1113131 314 HS13131 #4 444 
44 a-4 314 31 #4 #34 £$44M1, °lsi$ a-4314 31 #4 #44 

5 1-431, 1-431, 4-41-1-^31, 1-^431, 1-^31, 1-431, 1-M14, 1-4M14, l-SMl^, 
1-4H4M14, 1-44M14 JE4 1-4CIS4 ^O] a-43l4°114 431$ #4 
44s 1 4 $1A4, o]s. ^ 2# 3444 #4 #44S 
1 4£ $14. 

4#$ 4 44*113 4314 44 4^444 a-431431 #4 
io #43 S4*fl 44 44$ 444 44444, 44 444£ 4*fl 34$ 

44$ 4444 444 4 $14. iE$, 4 44*113 44 44444 TEM 
°H4 4*114 4434 44$ 44 44, 44 4 J±4 ^ 
4£ 44 444 4 $14. °13$ 44*11 3443, 4 44*313 44 
44444 -8-8- 7^*1 ^.4 44 434* 4A4 4 $1^ES, -8-8- 7>^ 

15 4£7> ^4 4SJI 7>^o]4 ^ ̂ ^o| ^4 4444 1 4 $14. 
444, 4 44*313 44 44444 431431 44^s33 3-8- 44*31 
4$ $311- 444^, 444°1 A^34 a.4 43$ 43*31 3-8-14 
$14. 

ol si $ 4 44*313 44 44444 3443 <i4^s^7l-
20 3434 443AS £4 -8-£°ll 3-8-1 4 $14. 3 447}, °4 44*313 

44 44444 343 431431 44^37} 44 444AS 44 
443AS 3443 44:n. ^431 4s 43 343$14 il4 ^4 
-8-5=41 3-8-1 4£ $14. *311- 43, 4 44*313 44 44444 ^3 
JE4 444 44 4444 44 a 4 Ml #711; 43^ 4 s, 4# 

25 #713 4431S; 44 4-4r 4# 443, 44711 4*1 44°1 4*-l 
44 «44; 444 344 314 Ji4 -8-8- 344 43 4# 344; 
Jii; JE4 till 4 43 44 43$ 444 ^443 3$ 4£S 441 4 
$1A4, 714 <4 ^ 7>4 44 4 ^-£°il 3-8-1 ^ $144 !-^-014. 

s$, ^ ^$43 44 ^44^ #4AS A>-g-i 9X^, 4^ 
30 ^44, ^r4 ^ 4^ ^7>44 431^51^ 4^-1 $1A4, 14, 

13 
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^ ̂  ££ *HM °11- 31 1 ^ X] 2 JEW}3 AS #li|-
T $14- °]lr ^ ^7l Xl 1 ^ Xl 2 A7>#A-1 
AS ol# ^-Mll- ^ $i^ ^ o.5 Xl 1 ^ Xl 2 #3 413*1 4°1 
7}, 41# Hr^H, "3 lOkcal/mol °14, 4 5kcal/mol °14S 44*1, Irl^ 

5 ££ 4414 °13$ 413*1 ^31 A£ ^ $13 ^AS 4l#=14. 
°H3 4] 3 3 4°1^" Gaussian program °1 31^ sJ-^^A 

s #<^44131 4^431 "T $14. a, 31 1 -SNI4H ^3^ 4-^3 
AoVMl4 , S&7) ^oli ^7l^ 2]-g-7l4, A>A^ ^7} ^ 

-n- ^ ̂  ̂  ̂  <2133 $1^ 434, #M15 
10 3 ^ °141 §4TT 3^-4HS4 1^" ^41 3*11 ^ 4-§-^ $1TT 

^43 £143 3W ^ $14. 4^ ^3^4 ̂ #413 -fi-71 4 
-g-34 4-g-^ $14^ "t^:, °11-01 #MlS 1^3 ^ °141 $ 
4^r X|ZL4HS^ l^t -i-41 3*11 3--8-S1-JL $1^ ^-f* 3^11- ^ 
$14. ZL2)5L, XI 2 431414, 411^411 #414 ^#*11 £6\) ^jr 4-§-3 1 

15 343 ^ $14^ AoV3 #414, S#*fl #41, -^3^ <33^ ^-g-7l 
^ Jfol^ A].^ -f-oli: 4-^3 1^*43 &34, ^3 4^ 43^ 
4 -fi-71 4-§-3 4 4-B-43 ^ $1^ ^-ft" 3W ^ $14. 

43 #41 ^ 2:#4l7l- XI 1 AoVMll- ^Rr 3-T", 
-?"3 — 4-^3 1^4, 4^ 43^ ^ 43 4-0-33 #21 4-§"3 ^^A 

20 s 411^431 #413 ^4] ^ lii ^33 ^#3 f^l-l ^ $14. °1 31^ 
41, xl 1 4 Ml 414 tftlHAS. €• #^1^ Q-l:?^^ 41131 ^ 
5.sl31ol ^ 31 ^ $14. °141 Hi an, 41#s^l # 
nil ^ S#nfl7l- xl 2 -y-Efll- #)SKr 41#^^ ^ 
^^13 ^-#ol ^<H*l7| ^^-41, 3. #^Xlo] a-# 

25 5114°1 a4 ^-°1431 ^ ila, n ^4 $^3 

^"€ ^r $14. 
°14 ^-°1, ^71 4|#S4fl #41 ^ 4-§-^>al, i4 

££ f-^3 41131 ^Sl31°l ^3^ 31 l ^-^14, H4 
3 a-^efl^ol ^^-3^ 31 2 A7>#4 jawl^AS 41431 ^ ^r $1 

30 4. n ^4, ^t!: S^l-ir ^-g-$ ffAS #sll^ -i-s. 
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WO 2012/102575 PCT/KR2012/000636 

Ci - C20^ ^7l,C2-C20^ IHN?], c6 - c20^l °> 
€7i,c7-c20^ <M<>Hi7), ^ c7-c20^ 6}it?j7|o|a,LA c,-c,0^ 

5 ifl ^€71 °H, -O-, -S- 5E^- -N(R)-°lJl, ^7]*\ R^ ^ 
±, ^S^l,Ci-C20^ °^7},C2-C20S] «&?fl^7l, ^ C6-C20^ °>l7]ol^} 

^S3l,C,-C20^ °^7], C2 - C20^ <lHN7l,C6-C2o^ °>^7l,C7 

-C20^ M6>l7l,C7-C20Sl »>m°^7i, C2 - c20^ °^^l°^7l, c2 - C20^ 
#5.^71, C5 - C20^ «flBfl5.d>l7lolJl, ^7} D7} -N(R)-°d 

10 nfl R^r ^ll* -g-^, 
3^ 5 ifl*l 8^S1 oil- ^ $1^, MTT 
4^ *l°|^r°H, XI ^ X2fe *\3. 
f-s.31, Cj - c20^ °sv^7i,c2-c20^ ^^7i,c6-C2o^ o>i7i, -qns7i, o> 
n]£7],Ci c20^1 ^^^71,0! -C20°-l 1^*1 7], Co - c20^ ^-g-44^ 

15 7l<5ltf. 

Di, A7} "A-D-"S] 2]-g-7ll- 4^ ^1^ M-ir ^ 
^s. £^Rr 3H4. i4eH5 ^7) "A-D-"2] A-%-7]^ Hl^-8-

^7lS ^--g-sH 2:#^^ A]-^ ^^<4 A>.^7l ^ 

17 
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44 ^ $lJL, 4^ M°1 ^#44 -n*7] 4"§-7l4 4Jr 4-g- 4 ^ 
$14. ZL ^4 41^4 #1fif ^#47} 4#4 XI 1 ^ XI 2 441" Jul# 

4444 414 ^ HS^44, a-#444 -^4°1 4*344 
4 ^ $14. 

5 °1^4 444 \°] 44^4 44#44 4 4 #711-1- iL4 ^43 
°.S 4^44 444 44. 

^•71 c, - c204 447ls^ 44 £-*1314 4471*- £44^, 
V\M7], O\M7], HS.^71, ol^HS.^71, n-^^7l, tert-^44, 4 

€71, «]^7l, ^l7l, #44 ^4 1- ^ $1 °-4, °l°fl^]: 444^ 4 

10 £ 444. 
AoV7l C2 - C204 4447lS^ 2] 31 J£^ £-4314 44471*- £44 

JL, 4471, 44471, HS447], -^-^1^71, JE^ 44471 
1: ^r $l°-4, °H4 444^ 4£ 444. 

47l c6 -C204 4l7ls^ 44 ^ #444 4141- £44^-, 
15 ^X13^-S *)144, 44471, 4H^7l, s)14H447l, ^ ^SLSIN4 

-§-§- 1 ̂r $l°-4, °H4 444^ 444. 
#7i c5 - C204 «fl^s.4l7is.fe- 4# 5^ #444 314S414 

1- £44^, 44#l7l, 4^471, 4^471, °1 Ji4 s"47l, 4-M44, ff 
4^71, 444^4, ^-4^171, 44^14, H^444, 4H44°1HS4 

20 4471, ^ 4H44°lHS^41d7l ^-1- 1- ^ $1^4, °H14 444^ 

44 c, - c20^ 4444s^r ofl-s.47i? 4^.471, 4 44471, SE^ 
4€s«j^444 -§-# 1 ̂r $1^4, °H14 444^r 4£ 444. 

471 4# 4°l4#-^-S^- El 44, 4 S^4, 5E^ 4—4 I: ^ 
25 $10.4, °1 <1 4 4^1^ ^4 444-

471 444 1^1 44-^4 44-1-4 344 44 4 #4 ^4 
#444, 471 444 1^ Ri 44 R17-8: 44 ^±, 4471, 
4171, £S47], oi^HS^7l,n-^-l7l,tert-^-14, 444, 444, 444, 
#471, 447ls € ^ $1^4, °144£ 444 44:71s 4 -r $14. 

30 3.2)JL, 4-7I 44s 4 44#4 $144, 44 444 i4 L£ C4-C8 

18 
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^ 431 lE^r ^ $14. ath ^7] C, -C20 

3 ^7l,C2-C20^ <2^7], 5£^ C6-C20^ °\%7]g. *1# JE^r Wl^l^ 

T $14. 
a, #7] nfl^S^ ^^o\) $*<>H, AoV7l sj-tj-Al ! o] Afe ^±, ^111 

5 71, il7], = S^7l, ol^HS.^71, n-4^7l, tert-^-^7], tert-

^AH^7l, l-^^H^7l, l-P|l^-l-Pll^H^7l, 
7}, ^AS € ^ $1JI, 7] E]- *l#7ls 

€ ^51 $14. 
ZLelJL, ^-71 IS aAlElfe ^lts^i ^-^-i-fil ^14^ is 

10 ^>7l 2S # <r $1-2-4, 
°W4. 
[3-«H 2] 

15 ^ c^li- ^ l^lir !E~ iL^ ^ i£^, 0.7I 4-M 

1- ^ ^ $14. ole^V ^a.- ^5]xl^ 

^F4q}, °l ̂  ̂  g|-7| ^_9_S £A| E-]^ 2: 

#P1| 1 ̂  $14: 
[5}-^ 3] 

20 -[Al(R18)-0]n-

Aj-7l sj-^ 3^^, R18^r *1S 4* ^r $1^, 44 ^• 

^^o_s 1 vfl*l 202] 4sHr^; ^ ̂ S^IAS 4^-p 1 

19 
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*fl*l 20^ n£ 2 <>]<#£] it- 1*<H, 2 ^fl*l 6^ ^°14. 
o]^ A>^ ^s^ S.^3-, R18^1 

-rry) ^ASAl, ^1-#^ 3^4 1 ^ ilS43l #i4 
f-^11 ^>-^71 ^£Rr ilS43l 4^ 

5 4 #3: 2j-8-^ ^ $14. 1 ilS43l #i* 4-§-^}$Hr 
i, Aov^^r Xl 1 tfsfl ^ 1 2 tfefl iM4 *H4 3*1 &4, 

fH *HH ilS43l #i4 2:#i7> XI 1 ^ Xl 2 -Ml- H«I*I 
AS ^ £Sl^4, a -^11^ 4 *$ Si Til H; 
-r $14. it 1*<X, ^#*3; S^AI 1 ^ i!S43I 

10 #i4 ^} A}^-5lol ^ HSl^4, a-M^li tflSfl *j ̂  ̂  
^ 44^i ^r $1AHS, oil- iis431 #i4 ̂ } 4-§-*M, 

^ «5}-E ^ 44^ ^i^l 
Xly\ ^.4 -§-°14T11 41 $14. 

°ls^ 3*«H 3^1 Sl-'tl-^ is^, il<£ 
is ^*1^, 1^1 ^ f-°l $1^, °1 iMM 

5. ill^l^ ̂  A}^--t ^ $14. 
Aov#?v i is 431 #i ^ s^ii- #i 2^#£, ils 

431 #ii s^it ^AI^ ̂  ̂ .^o] W0>^AS <2# ^ $14. 
^#it- 4-g-^Rr ^-f, ilS4H t'H s#it -§-AH 

20 ^#Al 71714, ^J£ OJ4. O] ttf|? + A>^ £ 

^ WAI 3 ^ ̂ it 4€- ^i^-4 ̂ *1 i is 431 #i4 
?1^ #°] i is 431 #i4 a#i^l -#$. 4-§- ^iAi ^4 ^-sif- ^ 
$14 

IE, ^-7i iis43l #i4, 2i#i^l 1- wi^^ of 1/5,000 ifl*i 1/2, 
25 ^ ̂  1/1,000 a*l mo, -?r-Sr ^ 1/500 a*! 1/20S m $14. °14t3: -kl-

wi^s 4-g-^H, ils^i #i4 3^1 o^o.^ ^ 
$1A^A-1£; 4^2] i is431 ^°1 *1 ̂ >51714, ^ 

171-71- AJ-^^ ^ ^T $14. 
^7l #nfl ^A^^ XlSAii^ ^14, sn#, ^4 -

30 4 go. xi^ 4^^711 -g-nfl, ^ ̂1431, ^ #^$31 -^4 yov^ 

20 
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T $14. i^S.431 #*114 
4 <£-¥-*14 ^ #XH1 |tfll£ A}^ ^ $14. 

« ̂ft^it 4^^ $l°H*r, *11# 
S431 ^ iWfe- ^HH, SE^ 

5 41N1-1 Ml- i^sRr 
^ ̂ f^fll- Xl^l* ^ $14. °H, 1-^-^1, l-5ffl 

4-il-l-^l^l, l-^€, 1-19 €, l-^-€, 1-31431, l-£3l431, 1-.E 31431, 1-31B431 
l-«]A>t-ll43l ^ l-0>ol£AjlO_S ol^o]^l ZLf-^A-] ^nfls] o^KS. A> 

-g-^ ^ $14. 
10 £., 4^ 4^- M XI2: ^£r, 

A\f£^r Xl^l^l-JI^ ^^"Xl^ Xl^ 2:*H 44 ^1*S€ 
"T1 $14- °lei^!: 3;?1^1 ^Xl^l iAl^- -e^HHl 7lXl^M 
$14. 

15 °l*h °]^1- f-7l ^ 7}x] XlA11!:4. ^4, ̂ 1 
^Hl:£- i^ll *lHs)Tr ^Sl^^7l- f^7] ^Ajioil ^ 

$*= »W4. 

<Xl^i 1> 
20 1) Sl^-H Xl^ 

THF -g-i^Hl^l tert-Bu-0-(CH2)6Cl sJ-^1-4 Mg(0) 

tiV-g-AS^-E^ ZZ.5]4—(Grignard) *19=^1 tert-Bu-0-(CH2)6MgCl -g-^ l.Omole^r 

£$14. AoM Xl2:^ 115} 4H 3^1-ir -30 °C ^1 #31^ MeSiCl3 

25 5f"tl-(176.1mL, 1.5mol)4 THF(2.0L)7> #7}^ 1-4^3^ 7>^JI, 

21 
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8*1# °lAoV -g-^ ^ tert-Bu-O-

(CH2)6SiMeCl2^ Wl-lr 92%). 

-20°Ci^i ^>-§-71 ofl H-^-A^(3.33g, 20mmol)4 «]#(100mL)4 

MTBE(methyl tert-butyl ether, 1.2mL, 10mmol)lr -2, 8ml£] n-BuLi(2.5M in 

5 Hexane)# ^^1 7}f>\lL, 6*1# 2lU^4. IHtiVoj Jf, 

^>-§-71 f£f -30°CS -30°Ci^ ^^(lOOmlH ^\9X^ tert-

Bu-0-(CH2)6SiMeCl2(2.7g, lOmmol) -g-^M #7l ^12:^ IMf-A^N el# 

-g-°-^ 1*RH ^ ^*1 7}4534. 8X|# o]# 
#1- ^7>«H # ̂ (evaporation)^ (tert-Bu-0-(CH2)6)MeSi(9-

10 C13H10)2 <£5d4(5.3g, 100%). 2R>^1 1H-NMR# 

3-°!*l-$4. 
1H NMR(500MHz, CDC13) : -0.35 (MeSi, 3H, s), 0.26 (Si-CH2, 2H, 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), 

15 7.40(Flu-H, 4H, m), 7.85(Flu-H, 4H, d). 

-g-°!]o]] 4.8mi2] n-BuLi(2.5M in Hexane)^ir ^^l^l 7}-4-2- 4^—5. 

8*1 # olAj- ti}-g-A]5[l -20°Ci^ ^7) ^1^^ c] S] #'n(dilithium salts) 

-g-<3]ir ZrCl4(THF)2(2.26g, 6mmol)/^ #(20mL)5l #5^ -g-^AS 

^€*1 7>^>JL ^v£°lH 8^1^> ^ 3 ^-§-*1^4. 444^ 
25 «I ^#AS -XL^fl ^N^l (tert-Bu-0-(CH2)6)MeSi(9-

2) i 1:5.431 W#3! S 

20 

22 
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C13H9)2ZrCl2 £$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, 4H, m), 7.60 (Flu-H, 4H, dd), 

7.64(Flu-H, 2H, d), 7.77(Flu-H, 2H, d) 

2> 

1) 3^# 2} *112: 

5l ^1^*1 tert-Bu-0-(CH2)6Cl tert-Bu-0-(CH2)4Cl 

3*# ^l*}^ ^"71 *\}^) 14 f-^Tll 

3^#^- ^2:^4 (tert-Bu-0-(CH2)4)MeSi(9-Ci3Hio)2 7) *11^1 
IJZJ- jfrA}*); lH-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 (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) ilS431 s^i-^l *112: 
(tert-Bu-0-(CH2)6)MeSi(9-Ci3Hio)2 ^ (tert-Bu-O-(CH2)4)MeSi(9-C13H10)2 

°l-§-^3: 7Aik ^1^1-Jl^ ^7} A]2i^} 1-4 ^1*711 ^11(tert-

Bu-0-(CH2)4)MeSi(9-C,3H9)2 ZrCl2 £$14. 

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 

23 
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(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) 

<4^) 3> 
5 1) 

^1^*1 tert-Bu-0-(CH2)6Cl 5^# tert-Bu-0-(CH2)8Cl 

oj-g-^V 7$^. ^7) 14 

(tert-Bu-O-(CH2)8)MeSi(9-Ci3H,0)2 5^#^ ^7] *11^1 

14 -nlH-NMR-ir -f-sfl 

10 ^£^4. 

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

15 7.78 (Flu-H, 4H, d). 

20 

2) i 15431 
(tert-Bu-0-(CH2)6)MeSi(9-Ci3Hio)2 ^(tert-Bu-O-(CH2)8)MeSi(9-Ci3Hi0)2 

°1 7A-=r aflSl *}3L^ ^7) ^2:^ 1^ -^^^1-711 (tert-

Bu-0-(CH2)8)MeSi(9-C13H9)2 ZrCl2 3^#^: £$14. 

n 

25 

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) 

24 
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<«1 J2. *11 Si 1> 

1) 3#:E. 421 

1,2,3,4-^1 —5¥| s- (1,2,3,4-tetrahydroquinoline, 957mg, 

5 7.185mmol)-i: THF(10ml)i ^ -78°Ci4 30^-# 

nBuLi(2.87ml, 7.185mmol) # ^ ^45. ̂ 4^4- #£°-5. 
^£4°1 3*1# f^l 4*1 -78°C5. £5=1• 4^ 

co2 7}*t ^44 ^-§-*1^4. in44^ 
C02 4—1 *1144^4--20°C 4*1 tert-^-lslf-(BuLi) (5.07 ml, 8.622 mmol) ir 

10 ^#JI, -20°C1 711^ -B-44#4 2*1# ^-91 INr^l THF i 

^4&^ 0.33M CeCl3 • 2LiCl -g-^j (26.1ml, 8.622mmol)4 4H4il 

*] ii"5 ̂31 Ell ^(tetramethyl cyclopentenone, 1.182g, 8.622mmol)-i: ill 4 4 

^4S!4. £^1 *14^1 ^^4 ^5^(venting)^- ^M1 

-g-il 444:a, #4 il 4^131 °1H5. ^#4^4. 
15 -g-pfll- 4?14 35 4£^-Sfl45. 8-(2,3,4,5-^llH4T3lH-l,3-

4°l#s^l440Hl1d)-i,2,3,4-BllB440lA54^^# £84(41%). 
IH NMR(500MHz, C6D6) : 6 1.00 (br d, 3H, Cp-CH3), 1.63 - 1.73 (m, 2H, 

quin-CH2), 1.80 (s, 3H, Cp-CH3), 1.81 (s, 3H, Cp-CH3), 1.85 (s, 3H, Cp-CH3), 2.64 (t, 

J = 6.0 Hz, 2H, quin-CH2), 2.84 - 2.90 (br, 2H, quin-CH2), 3.06 (br s, IH, Cp-H), 3.76 

20 (br s, IH, N-H), 6.77 (t, J = 7.2 Hz, IH, quin-CH), 6.92 (d, J = 2.4 Hz, IH, quin-CH), 

6.94 (d, J = 2.4 Hz, IH, quin-CH) ppm. 

2) i 15431 *112: 
AoMi*1 4^ 8-(2,3,4,5-31H2H1-1,3-*l#S^44i1d)-l, 2,3,4-

.25 ^,B4^lHS4^-^(lg, 3.95mmol)# ^ -20°C5- ^ 

n-^lB]# -g-^(3.2mL, ^4 t 2.5M -g-^)^ 444 ^84. 4£A5. 
^£4 3*1# °14 ^44^4. 4*1 f£t -20°CS ^ #s^sl 
#Efl°l (40H1^-*H14)4°14:H-(1V) 4H4#5401 ̂ (l.lOg, 3.95mmol) 
14^ ^#$4. 4£A5 ^ 12*1# °14 H44<*I 

30 4-g-*M4. 44 4i4 -g-41 *1144^1 ^4# ^#4 ^44 3 

25 
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44*1-84. -2*11 Wl-i: *HH 
[i45, i4l:l-(l,2,3,4-3lH4*MH^l^-8-<lI)-2,3,4,5-

3lB4il441-^44oH1d]El4:0-(lV) 4°1#5.4°1H 3-tH-ir 

5 IH NMR(500MHz, C6D6) : 8 1.40 (m, 2H, quin-CH2), 1.78(s, 6H, Cp-CH3), 
2.03 (s, 6H, Cp-CH3), 2.15 (t, 2H, quin-CH2), 4.50 (m, 2H, quin-CH2), 6.80 (d, IH, 
quin-CH), 6.91 (t, IH, quin-CH), 6.97 (d, IH, quin-CH) ppm. 

<^}Ali 1 ifl*| g> 
10 500ml -B-2] ^-§-7H (toluene)# ^^Kn, 1-^431 ^ 1-

431# MAO(iitTDl^)^l 10wt% -g-^-g: :T-C^1-84. 
01°H, Aov7l *11 Si li*i *113^#((tert-Bu-0-(CH2)6)MeSi(9-
C13H9)2ZrCl2)5l ImM ^ ^-§-7H ilM# 

711*1*1-84. *1# H^JL, vent ^rJL, 
15 -g-^i ^4^84. 2^, ^ 

^ ^AliiA-] i.sn^i ^ l-#3!4 iii^# #^*11 #*11 
W ^ 1-^431 2^ 1-4^4 ^SM^I#*!, -i;Sll^ M 
^ft^fli *fls*}84. 

20 

<tiijai i> 

LG s^^l #511^^1 <14^^ (i 1^-1-431 ^ ^irtMl)# 
*11^^ LUCENE™ LCI70# V]M^ IS. 484-

-25 <t3l TT7 <^1 2~16> 
500ml #5} «}-§-7Hl ^ 31 (toluene)# ^4^, l-#^# 

MACKi!^1^#)^ i0wt% IH^ -g-^# ¥^484. °1°H, AoV7l 
tilin. ^llSi Hi 4 *112:^3: sf ^J"#((l-( 1,2,3,4-tetrahydroquinolin-8-yl)-2,3,4,5-
tetramethyl cyclopentadienyl)Ti(IV)C12)^l ImM s-^-931 -g-^# -T-^^!: -?-

30 ti>-§-7li ^44 f1^# ?1W484. *1# H#4^, 

26 
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vent tfrSL, ^41-4 i44/£^ -g-^ofl W-4^4. alE^ 4, 

i44s 4 -Ml- 41444 4^i4 £$4. 
3 1-4€ ^ il314 i^Rr W 44 

1-4^4 ^4 tilHofl 2 414 162] ^2:4^4. 
5 

1 414 8, 4^i 1 ifl*l 16^4 £4^ i!3]-a-43l^(l-
^431 5&4 1-431) 44^14 ^ 7>4 #44 44 4^14 £4 
4^34^4. 

10 <4^i> 
1) TEM 4*1*1 44 
^4i 1 414 8 ^ wlHi 1 tfl4 16i4 £4 44M1- 44 

4 #4(Micro Injection Molding System, SL^s^: Haake Minijet II, 4 44: Thermo 
Electron)!- 4444 220°Ci4 344: 4444 JL, 40°C4 rectangular bar 

15 type4 4Hi4 400barS 4# *11 30^4: 444^1 4, 250bari4 60^4: 
aging44 rectangular bar(64mm * 12.7mm * 3.2mm) ^§414 -g-4 £514. 
°144 ^#4 cryo-microtome 4 Microscopy and Microanalysis 14, 126-137, 
20084 %VS44 14 4^4 %44^414 T^OJ]^ 144: 44: vapor 
staining 44 TEM 444$! 4. 

20 ^14 i 3 ^ 4^i 1 4 44tM14 TEM 4^14 4-4- £1^21 
E44$i4. ^14i 1 414 8 ^ 4si 1 414 16 4 TEM 4441-
4444, 414^ 4^44 4£- ^ 44 4^# ^44 44 a 
1 i 4444 44^4. ̂ A] £-444 4^ 44 TEM 44 i 4 
4444 10 7114 41 44 4444 44s 34-4 4 4444 4^4 

25 444 T, 4 4 44 ^4 444 444 ^4 3i4 4-4 444-4 44 
44 34SI4. 

2) ilM 44 44 4*£ 44 
44 i 1 414 8 ^ 4^i 1 44 164 444*114 44 

30 444 444 IH-NMR4 °1-M 444^4. iL4 4*114-°-S, 4= o.9PPm 

27 



WO 2012/102575 PCT/KR2012/000636 

##^4. 

3) ^KE^H*!;^ ̂  £-4 
i 8 ^ ylHi 2 16 2] f-^(l-

5 -#-§-3^ Time Domain NMR(TD NMR; Bruker Optics 

Minspec)# ^#^4. ^*1, °1 TD NMR #*11-

eA]°f| ^ ^1 H^l] 2] A|jLi tfltV Free Induction Decay(FID)l-

ZL ^ i* I6!, E 3 1 w}2]- £&4. £3 1 

44 ^ol? FID TT Intensity 2] *HrS 4^4. ZLB^JI, v}7) 

10 q 2 A, B, T2fast ^ T2slow 2] 4 7fl2] ^ $sM^7H FID 

*K^2] ZLSflH^f 7K> £#4^-2-^, °11- A *1^2] 

A, B, T2fast ^ T2slow 

4H^lZLT?iH2] ^j -T" °] -tPlfS] TT T2(spin-spin relaxation time) 

relaxation°1 UH}-^! 444 JL, ^ olS-^El ^#5]^ 

15 T2(spin-spin relaxation time) relaxation0] A5] 4] M"Ef4fe" 7A —S. 7s] ^4. 

142H, A, B, T2fast ^ T2slow & T2 

4H.AilZL^H2] T2&, T2fast ^4 €• T2 

T2$:, T2slow °ll" A ^ B2] 

f-^1 *>H^lZLi?iH2] ^(#%)# ^AH 1 *fl*l 8 ^ 
20 Hijaofl 2 ifl^l 16 i ^2} £o] 4H.^1H^H21 a 

H 

[^ 2] 

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

2& fitting# A, B, T2fabt, T2slow & 

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

^7l q 2 °1H, Intensity Q Time £ FID &q 

^°1 ̂ , T2fast TT *]-—H°ll cfl f!: T2(spin-spin relaxation time) relaxation 

30 3JM jl, T2siow ^ 4| ̂  T2(spin-spin relaxation time) relaxation 

28 
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?M4. a, A ^ B TT fitting i z}-# 
^ z}- f-^1 wl3l*Kr 
2*r4. 

5 4) -§- Y(l"%)4, °fl IM ^4 1" 
X(#%)21 M# E# 

^ 1- Y(l%)4, 
iliM a>4 ^5] t £-i: X(#%)1 A A ^r#^: iliM ^4 

1- X(l%) i 4^- Y(l-%)1-
10 E*1*}JI, °11- ^H^l" ^tgj S|^ ol^.^ M#lr 1^1- tHr^l 

MS £514. °1&1^: 1*} thrfe- 1 tflxl 8 ^ til^i 2 ifl*l 16°11 
tflS11 44 Y=3.7435X-283.37(R2 = 0.8176) ^ Y=6.1357X-528.35(R2 = 0.9457)^1 
#AS olel^j- A# ^41" 5L 4i EAl^^cf. 

°11- ^, ̂ 7] ^Al^oi ^.s. iHM «]:4 
15 ^°1 ^ 981-% #7l #4 -§:3]M <t4iS^S ^ 

41 9X^ #71 1^1- *K^ (Y - 100) > 6(X - 100)^1 q 1^1 
Ml- ^4f-°l 3H13&4. °H «]«fl, wl^i 2 ifl*l 16^1 ^M^l # 
-f, #7l # 1^1 M! 1r4*l-*l ^-£51 $14. 

ilM ^4 #^^1 f-^°l ^^*K-l5}£, 5}£A|JB}EO| ^-^ol ^ 
20 *1 ^4 ^ i^H^lZI^B7]- 1-421-^ #E7l- nfl-f ^o) 

^9l5\3XA. 

5) ^ 5E.(density) 
#7] 1)^1 TEM -§-^1- -TI^II ££ rectangular bar(64mm * 12.7mm * 

25 3.2mm) ^ 4^1 ^11 4-§-^H, i#gj(Mettler) ^-g-oflAl ^Af-
4#*l-$i4. °1^1 4*^ H-£1 *>7l s. li #^>^4. 

6) -g-^(Tm) ^ £E(TC) 
-8r£l 30°C °H equilibration # TM^ AOVE1HA1 20°C/min AS 

30 200°C 4*1 ^ £E°1H 5 ^1^1 
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10 

thermal history lr *117] ^l* 5(1 JO °C 7A7-\ 10 °C/min sL £51-1-

^S\- £j&i ^<1 ^"£*>514. 10 °C <*IM 

1 -B-^l 10°C/min S ££*- 200°C?M ^7}X|^ ^ \ £ ^o> ^ 

nf*l*Klt, 4A1 30oC^>*] iflB} 

DSC(Differential Scanning Calorimeter, TA instruments A\ 3i, DSC2920 

model) heat flow 10°C/min 

^"^71! £H(TC)AS 10°C/min ^7} 

f1 ^1 1 5E)H, #£ 2]Ht ^1 2 ^HS 

°1 i, ££^1 #^4 Ml^ 10°C/min 3X^, T^(Tm)^ 

^ £51* *>7l I2i # Si *>#4. 

15 

20 

7) ^ TT-£.(Polydispersity index: PDI) 

-T"5!" 3iiLDl-£ll sfl s] (GPC: Gel Permeation Chromatography)^ 

°l-§-*H ^^^(Mn), ff^5^^}f(Mw)|- 3 

AS i4¥^ W Tf 

°1^ ^ &3.4\ ^-71 S. 2 4 

4 M*lt- *1-71 s. 1 ^ 2 i #el^H 
9XA. 

[3. 1] 
*]£. TEM tf 

-

Jf AV^ \ET i_i O 

31 

Slr; /^m) 

a -

-5-5-^1 s~ 

-4SS4-

S-ti o /_g_( 

sKE-^l^d: 
(-S-1 

ml tr (g/cm3) 

1 

0 0.63 1-Hexene 0.865 
82.1 26.6 
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2 

0 0.68 1-Hexene 
85.0 30.9 

0.868 

3 

0 0.58 1-Hexene 
87.3 39.9 

0.876 

4 

0 0.62 1-Octene 
89.1 49.5 

&-§-

5 

0 0.64 1-Hexene 
89.4 47.5 

0.885 

£X\c% 

6 

0 0.52 l-Octene 
89.9 51.2 

&-B-

7 

0 0.55 1-Hexene 
90.1 50.8 

0.886 

8 

0 0.47 1-Hexene 
90.6 66.5 

0.892 

H]5L<s]] 

1 

X 1-Octene 
88.0 

0.873 

«1H^1 

2 

X 1-Octene 
89.3 14.8 

0.869 

ylm^l 

3 

X 1-Octene 
89.9 25.8 

4 

X l-0ctene 
89.9 22.9 

&-S-

«151^1 

5 

X 1-Octene 
90.7 26.9 

0.873 

H] 

6 

X 1-Octene 
90.7 28.1 

Hi Hall 

7 

X l-0ctene 
90.7 31.2 

&-B" 

Hi Soil 

8 

X 1-Octene 
91.5 37.1 

^-5" 
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Hi noil 

9 

X l-Octene 
91.5 32.6 

&-§-

«1 H^l 

10 

X 1-Octene 
91.5 34.5 

&TT 

H] jH°ll 

11 

X sfl^Si-g- l-0ctene 
91.8 34.1 

H] 52. d\] 

12 

X l-0ctene 
92.5 37.4 

0.875 

Hi 51 oil 

13 

X *!]#&-§- l-Octene 
92.8 40.6 

HI moil 

14 

X l-0ctene 
93.2 44.2 

0.882 

Hi 52 oil 

15 

X 1-Octene 
93.8 44.2 

0.889 

Hi Jffiofl 

16 

X l-0ctene 
94.9 54.5 

0.895 

* tiling H1 1- &-§-; 3L&, °i 

[S 2] 
AlS. Tm( °C) Tc( °C) Mw £4*9= ££ 

QX\<$ 1 118 104.3 75200 3.2 

2 119 105.1 98200 2.7 

3 120 105.0 99800 3.2 

118 ^A|ol| 4 118 lUb.l yy»UU 3.5 

5 120 104.3 129400 3.0 

eAl °il 6 119 104.9 98300 3.7 

"a*l °ll 7 118 103.5 138000 3.1 

41 8 123 107.2 &-§-

Hi Hi 1 56.0 59.0 99700 2.5 
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«1 Hi 2 62.3 64.6 77300 2.5 

HlHofl 5 65.1 68.0 80500 2.6 

«1 Hi 12 67.3 69.9 84600 2.7 

Hi Hi 14 70.4 72.6 88800 2.7 

Hi Hi 15 72.1 76.2 89400 2.7 

Hi Hi 16 75.7 79.0 98400 2.8 

* 8^1 tflSflAfc ^ ^ £3. 

#7l s. 1 ^ £ 1# ^ 
^v}zm)^^S, ^sM ^A-|A£ IA1^ ±BB4O.V\B7\ H"£ 

5 q°-3, -2-^*1-731 $I-5-°l £ 

is] ^}Jf A}*}# #7l 4^4 

#A}<£ 3*^*1 ^Efll- EE]JI ^1-g-ol ^-01^4. a, #7l 3*j|^-*I 

4 0.3-2.0/^1 ^ £JL $I-g-0l ^^tf. 
°H1 £ 2°\] 44^ TEM 4^1# U-a!^, 

10 M-^i^xl %i5}jL, TEM 4^1 

'SMM 7>^ s||^RMM- 4^ &zp\ 

3^, #7l S 1 pJ £ 4t %JLt}T£, M.^ 

wlia^fil *l*fl ti>4 1- ^ igs. 

15 ^-4 1-

^ ^.s. B}^]o\) til 

*fl -8-^ ^ -fn^ 3H13&4. ^ 
4 4^44 a]4 f-# 7>fio] 3^01 *1 $4. 0} 

20 s.^-% l-s. -§--8- 7>^Al fflj-s. 3. ^£1- q-BH 

o] V]*L^ 7}^ 44^fe %*\S\ 

$4. 
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i] 

£ETT i&4 *1 

3- 4-E- Mr &-t3- S.^ *11 1 ^ *11 2 S.^t}jL, 

5 TEM (transmission electron microscope) 0lul*l0llAi, *fl 1 ^ll^-^H -^M 
*11 2 ^ln1?iH7l- 31^ «-A>^ U]J7 # 

[^H* 2] 

10 *11 1 IM $HAi *11 2 311 ̂  M^l ^Rv£ 0.3 ^*1 

2.0(m£\ 33# #31^ 44 

[^•T-U- 3] 

*11 1 IM &°H, *11 1 *11 1 1- £-§-31 a-#31^31 ti>4 

15 #311- ^H.^lni?iH0l JL, *11 2 *11 1 l-^r-i: ^.4 
*11 2 a-#5im7ll «>4 ^1- i^Rr 

[^H" 4] 

20 *11 3 IM $HAi #*11 44 £^HEI a-#31^31 #4 # 
^ 4 *11 1 1- -g-#4, *11 2 1- AH #eim 4 
4 ~o"1r1^*ll. 

[^D* 5] 
25 *11 3 %M $HAt $.4 44 S-^kQ g>H^|n^H^l 4 

W.O. Y(^o/o)^ oil 31 ^ #4 #^4 X(l-%)7l-

*>7l # 1^1 ^311- #sim 44 
H 1] 

(Y-100) > 6(X- 100) 
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6] 

*11 5 %M1 80 ifl*l 98 1-%^ 4^3131 £Efe = 5.^31 ^4 
a-#31 ̂ 31 «>4 ^1- 1^1, 4^3131 HSl® 

31 ^4 #*11 W AoM # 1^1 ^31* #3l?l 
5 *4 

[U^H* 7] 
*11 3 1H1 9X°]*], 20 ifl^l 95 1-%^, 

H^l 5 ifl*l 80 1-%!- #4 ^tMl. 
10 

[^Ih 8] 
*11 3 IM £M^, ^ & 

# W °1#°1 ^-s. ^f^-*|). 

15 [^U- 9] 
*11 1 IM 9X°]*), 95 ifl^l 120 "C^l ^S}- ££(TC)1- #31^ 

^Wl. 

[^U" 10] 
20 *11 1 %M £MA"1,110 ifl^l 135°c^l -§-#(Tm)# #31^ 44 ^ 

[^H- ill 
*11 1 IM si0]*}, ^£7} 0.85g/cm3 ifl*] 0.92g/cm3°l #31^2 44 ^ 

25 iHMl. 

12] 

*11 1 IM &°H, ^ *8 5" ^l^l 5,000 ifl*l 3,000,000°1 -31, £ 
£2.7} 2.5 ol# 6 °1*KI #eim #4 

30 
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