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§‘r1ﬂ(actlvat0r)E Az 1 o e <k 1 YA <F 10028 £33},

7] ZEFve] FEFe]l oF 1 B By} 22 A9 Fu] @45t o]FAX K] &= FAZF A, °F 100,000 & B
o 2 45 Fu gAgo] %OW TAZE o] vk s A] . 7] B AE AEue] TR uE 28 6}
A s ATk, BAskAe sheo] oF 1 BEXT #e A9 FHul A5t o|FoX K| ke FAI7F la, ok
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A A MY e Oy A A 9L TAS) A% % BF wE Y3 el 489 S Ao
o wrel m e THAG mEw, 47 £H RGN TP BA 2k ATEG. oleld BA 4%
) A wEel gl W sl EE Y EA AU, A7 FH el dA 9 T
7] 918 o g wE AY Fol EE dA 93 BA AR 5o @ 4 ATk o, o)F ®A a9 7
e AEt MBI (HFRA L £4 RFHE £FAE A4S AdsaE, B34 25 Ty fEn
2, ool o ol TAN MEe Az Bk

& AN ey s ANdES BR8]

sk, o]sle] AAJdeA FrY Foll F1As FES UFe BE AP ¥ 233 7|&(standard Schlenk
technique) &= =gko] W 7]&E AFESt] AAJGY. A7 FHNR) AFEHS BEHA 300 2 E=ZT
] (Bruker 300 spectrometer)Z AFg3te] dglom olw] 'H MRS 300 MizelA 221 C NIRE 75 MHzol A
7vzy ZASAT. S A HE A BEAFY SR B3+ GPC(gel permeation chromatography)Z Af
g3t SA4stalon ojmf Zel~Eldl(polystyrene) WES EFOZ sH3iHt

al

S Z+HE /WM %9 +=(potassium/benzophenone) ol A FF3ate] AAEF o, fZFEZ 2 ek Callolld F7F

FT8AH 2dHe Ax
[Alze] 1]

3-(trifluoromethyl)phenyl bicyclo[2.2.1]hept-5-ene-2-carboxylate ¢ 34

3-Hydroxybenzotifluoride (100.0g, 0.62mol, Fw=162.11), N-(3-tid|do}n =z 2d)-N'-o|&}lHT]oln|= 3}
ojl=2ZReto]= (EDCI, 142.83g, 0.92mol, Fw=155.25), N N-tjwlgelm =izl (DMAP, 112.40g, 0.92mol,
Fw=122.17)& ZFeb~=0] ¥ar, CHCl, 1000mlE 7Fskict.

5-1Hdl-2-WEH-2-(76.99g, 0.28mol, Fw=124.18)% 7}a}ar, “d-2olA 20412k S<¢F ksl

ol guE F, B Uhetal fU15eR 5§, §715E AFEE AFEI

$715 BAvadgon XA F, dBeln, AY ARvELY (BAlex=1:7)E Eato], 4] 554

'H-NMR (CDC1, 500MHz, ppm)

1.50(1, quin), 1.75-1.99(2, m), 1.99(1, quin), 2.37(1, q), 2.84(1, m), 3.69(1, m), 6.05(2, dd), 7.33-
7.35(2, m), 7.52(1, dd)

[AZzo 2]

2,4,5-trifluorobenzyl bicyclo[2.2.1]hept-5-ene-2-carboxylate2] &3

3-Hydroxybenzotifluoride W4l 2, 4, 5-Trifluorobenzyl alcohol& #2 EF=2 AMES 218 AQstas, 4
7] Azd 17} sdstA R&ste], 9 sk e stES Al

'H-NMR (CDC1, 500MHz, ppm)

1.50(1, quin), 1.75-1.99(2, m), 1.99(1, quin), 2.37(1, q), 2.84(1, m), 3.69(1, m), 5.34(2, s), 6.05(2,
dd), 6.69(1, m), 6.93(1, m)

(Ao 3]
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[0159]

[0160]

[0161]

[0162]

[0164]
[0165]

[0166]

[0167]

[0168]

[0170]
[0171]

[0172]

[0173]

[0174]

[0176]
[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0185]

SSS0ol 10-1746789

bicyclo[2.2.1]hept-5-en-2-ylmethyl 4-(trifluoromethoxy)benzoate®] A

4-(Trifluoromethoxy)benzoic acid (0.485mol), norbornene-5-ol (0.485mol), Zr(AcAc)(0.2mol%)ES A} @]
Y, 190°Col A 2A17F For wwkalgict, wwk 3 1M HCL, IM NaHCO; =gfez Z+z Alxsta, §uE AA

stol, A el ¢ e FEES ATt

'H-NMR (CDC1, 500MHz, ppm)

1.31(1, m), 1.50-1.56(2, m), 1.75(1, m), 2.13(1, sex), 2.58(1, m), 2.84(1, m), 4.41(1, dd), 4.66(1,
dd), 6.05(2, dd), 7.04(2, d), 7.94(1, d)

[ Azl 4]

bicyclo[2.2.1]hept-5-en—2-ylmethyl 3,4-difluorobenzoate?] A

4-(Trifluoromethoxy)benzoic acid ™Al 3, 4-Difluorobenzoic acidE® Z& Z4=2 AF83 AL A9sta:,
7] Az 33 FL3A JAste], 9 e StES AU

'H-NMR (CDCl, 500MHz, ppm)

1.31(1, m), 1.50-1.56(2, m), 1.75(1, m), 2.13(1, sex), 2.58(1, m), 2.84(1, m), 4.41(1, dd), 4.66(1,
dd), 6.05(2, dd), 7.29(1, m), 7.61(1, m), 7.76(1, m)

[A]Z4] 5]

4'-fluorobiphenyl-4-yl bicyclo[2.2.1]hept-5-ene-2-carboxylate®] ¥4

3-Hydroxybenzotifluoride ™2l 4-Fluouro-4'-hydroxybiphenyl & Z& B2 Al&3d AL AYstas, A7)
Azel 13 TS JAPste], 9 speha 9] sgESs AU

'H-NMR (CDC1, 500MHz, ppm)

1.50(1, quin), 1.74-1.75(2, m), 1.99(1, m), 2.37(1, m), 2.84(1, m), 3.69(1, m), 6.05(2, dd), 7.13(2,
d), 7.15(2, d), 7.52(2, m), 7.74(2, d)

[A = 6]

bicyclo[2.2.1]hept-5-en—2-ylmethyl 4'-(trifluoromethoxy)biphenyl-4-carboxylate & A

4-Methoxycarbonylphenylboronic acid (14.93g, 0.082mol)2} 4-Bromobenzotrifluoride (20g, 0.08298mol),
KoCO5 (25.23g, 0.18mol, 2.2eq)S EGME(Ethylene glycol monomethyl ether):H;0=3:191 &ujjol @i1, WHFSHS

t}. Pd(0OAc),= EGME(Ethylene glycol monomethyl ether):H;0=3:1%1 &ujjo] o] o2 B$7] 3lo FAV|Z

Fastgdt. f718WlE 3%3 & Hexane:FA( ethyl acetate)=20:1¢] Z#A™ IAZnEIHIE o] &3},
Methyl-4'-(trifluoromethoxy)-[1, 1'-biphenyl]-4-carboxylate 18.73g(F5:76%)S L AT}.

Methyl-4'-(trifluoromethoxy)-[1, 1'-biphenyl]-4-carboxylate 18.4g (0.06mol)& ™er2o] ¥ HFEHA
50Tl A &3l AHTE. KOH(20.90g, 0.37mol)E wWEHEol] Q1 5, 9] wwkslal 9= Zfido] Yo =3l

50Cel A WA wbgA1Zl & I HClE $d Fo 2 o], wkgo] FFojshA] &2 KOHE 37|, Aatas 4
=M

HE $ 50T A¥ 22oA 12413 Ax3td, ¢ 88249 s3tE 16.8g(F5E: 95.86%) 5 AAUTE.
"H-NMR (CDCl4 500MHz, ppm)

1.31(1, m), 1.50-1.56(2, m), 1.75(1, m), 2.13(1, sex), 2.58(1, m), 4.41(1, dd), 4.66(1, dd), 6.05(2,
dd), 7.03(2, d), 7.61(2, d), 7.75(2, d), 8.032(2, d)

[AZdo 7]
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[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0195]
[0196]

[0197]

[0198]

[0199]

[0201]
[0202]

[0203]

[0204]

[0205]

[0207]
[0208]

[0209]

[0210]

[0211]

[0213]
[0214]

[0215]

S=S0ol 10-1746789

bicyclo[2.2.1]hept-5-en-2-ylmethyl 4-(perfluorobutoxy)benzoate?] &4
Methyl-4-hydroxybenzoate(leq), nonafluorobutyl iodide (2eq), KiCOs (3eq)Z DMSO] =<, 130TColA 164
7F &<t wtslgltt.

vhgol $hnE F B3 ERAOR FE3:, 4715¢ £FEE AR

e

F715S abvladgog AFRAN F, o¥sta, A a=ZefE 2 d (FAHex=1:10)E E3l9] methyl-4-(2,
2, 2-trifluoroethoxy)benzoateE 2it}. (8.6g, 56%)

methyl-4-(2, 2, 2-trifluoroethoxy)benzoate®} KOH(10eq)E o Er-go] Y1, 2A17F F<F dFe & 7ok =7
oA &l & A AT,

O S5rrell =591 = IN HCLs F-of HxdA7)a, AEdsia Sia2 AHE & g o2l 1243 4=
sted 9 stebalo] shgE 5.20(F 8 60)S AU

"H-NMR (CDCl4 500MHz, ppm)

1.31(1, m), 1.50-1.56(2, m), 1.75(1, m), 2.13(1, sex), 2.58(1, m), 2.84(1, m), 4.41(1, dd), 4.66(1,
dd), 6.05(2, dd), 7.04(2, d), 7.94(2, d)
[AZd 8]

bicyclo[2.2.1]hept-5-en-2-ylmethyl 4-(2,2,2-trifluoroethoxy)benzoate?] A

L

nonaf luorobutyl iodide t4l 1, 1, 1-Trifluoro-2-iodoethanes #& E+2 AME3 AL AYstas, A7)
Az 73 LA APste], 9 A SES AU

'H-NMR (CDCl, 500MHz, ppm)

1.31(1, m), 1.50-1.56(2, m), 1.75(1, m), 2.13(1, sex), 2.58(1, m), 2.84(1, m), 4.41-4.46(3, m),
4.66(1, dd), 6.05(2, dd), 7.07(2, d), 7.94(2, d)

[AZo 9]

bicyclo[2.2.1]hept-5-en-2-ylmethyl 3,5-bis(trifluoromethyl)benzoate? ¥4

4-(Trifluoromethoxy)benzoic acid ™Al 3, 5-bis(Trifluoromethyl)benzoic acidE® #< EF=E AL AS
AQJstas, A7) Az 37 FdsAl Fasto, 9 e IIES AU

'H-NMR (CDC1, 500MHz, ppm)

1.31(1, m), 1.50-1.56(2, m), 1.75(1, m), 2.13(1, sex), 2.58(1, m), 2.84(1, m), 4.41(1, dd), 4.66(1,
dd), 6.05(2, dd), 8.12-8.14(3, m)

[A]Z 10]

bicyclo[2.2.1]hept-5-en—2-ylmethyl 4-fluoro-3-(trifluoromethyl)benzoate2] ¥4
4-(Trifluoromethoxy)benzoic acid ™Al 4-Fluoro-3-(trifluoromethyl)benzoic acid® #& E+& Al&3 A
S AQstars, 37 Azxd 33 FskA Jaste], 9 ssha ] 3 eSS AU,

'H-NMR (CDC1s 500MHz, ppm)

1.31(1, m), 1.50-1.56(2, m), 1.75(1, m), 2.13(1, sex), 2.58(1, m), 2.84(1, m), 4.41(1, dd), 4.66(1,
dd), 6.05(2, dd), 7.24(1, t), 7.99(1, m), 8.12(1, d)

[AZo 11]

2,3,4-trifluorophenyl bicyclo[2.2.1]hept-5-ene-2-carboxylate2] ¥4

o
=
tlo
2
to
QL
f
rr
o
N
2
BN
2

3-Hydroxybenzotifluoride WAl 2, 3, 4-TrifluorophenolS #& B4 ALE
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[0216]

[0217]

[0219]
[0220]

[0221]

[0222]

[0223]
[0225]
[0226]

[0227]

[0228]

[0229]

[0231]
[0232]

[0233]

[0234]

[0235]

[0236]

[0238]

[0239]

SEE46 10-1746789
13 B AaAstel, 9 el HRe A,
"H-NMR (CDC14 500MHz, ppm)

1.50(1, m), 1.74-1.75(2, m), 1.99(1, m), 2.37(1, m), 2.84(1, m), 3.69(1, m), 6.05(2, dd), 6.88-6.95(2,
m)

(A Zo 12]

per fluoropheny!l bicyclo[2.2.1]hept-5-ene-2-carboxylate®] ¥4

3-Hydroxybenzotifluoride T4l Pentafluorophenold #2 EFZ A8 RS AQstas, 7] Azxd 13
FTdstA Jgste], 9 g5k SFES AU

'H-NMR (CDC1; 500MHz, ppm)

1.50(1, m), 1.74-1.75(2, m), 1.99(1, m), 2.37(1, m), 2.84(1, m), 3.69(1, m), 6.05(2, dd)

[H] A ze] 1]

Cholestrerol-norbornene®] 34

3-Hydroxybenzotifluoride 4l FHAHES 22 &2 AR S Alfstae, A7) Alxd 13 Lt
gste], 9] 58k e setEs AU

'H-NMR (CDC5 500Miz, ppm)

0.84(3, s), 0.88(3, d), 0.91(6, d), 10.1(3, s), 1.04-2.37(32, m), 2.84(1, m), 3.69(1, m), 4.60(1,
quin), 5.27(1, t), 6.05(2, dd)

WEEY ()FHAY Ax

[AZo] 1-1]

250ml Schlenk ZE}~=ell, A7] Az 104 FHl® A 50mmol 3, 7] @A 100 T35 thy] FAlw
EZq 4005Z5EE Bsta, 1-29 10mmolS F 78kl o).

ESES whlElAA, 90CE $2A4)7]12, ZvE t)ZFEZ 29 Imlo] 59¢ Pd(0Ac), 16 umol, EgAto] S =2 &2
Idely HEZ7|2FEEFezdd BYolE 32umols H7sta 16413

il

X229 32umol, 2=, tfuEo
B 90 CAlA wykEHEA] WA Z T
kS 9, FEFe] oleke S FQlste] 3 Ao A HAES 53T

AAES H8 ZyrES o)&ste] 3F38la, 60T & QLEA 24417 Bk Axsle] FIAAS AU}
(Mw=151,000, PDI=2.31. $&=74%)

T3, 7H7F 7] & 14l AElE W8S ALstae, 7] Alxd 1-13 de o R Axste FEAE
ATH.
# 1
H] 32 A Mw PDI g
(g/mol) (%)
Az 1-1 Az 1 151,000 2.31 74
Azl 2-2 Az 2 168,000 3.11 67
A zd 3-1 Az 3 183,000 2.34 71
Azl 4-4 Az 4 139,000 2.39 66
A zd 5-1 Az 5 147,000 2.48 81
Az 6-1 Azl 6 177,000 2.32 71
Azd 7-1 Az 7 149,000 2.97 54
Az 8-1 Az 8 142,000 2.42 72
A zd 9-1 Azl 9 165,000 2.43 71
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[0240]
[0241]

[0242]

[0243]

[0244]

[0246]
[0247]

[0248]

[0249]

[0250]

[0251]

[0253]

SS=50dl 10-1746789

Az 10-1 Az 10 143,000 3.38 57
Az 11-1 Az 11 159,000 2.99 57
Az 12-1 Az 12 161,000 2.10 80
Az 1-3 Az 1 142,000 2.38 69
Az 3
o%tﬂ—
Az 3-4 Az 3 178,000 3.01 72
Az 4
T
Az 4-5 Az 4 175,000 2.67 65
Azl 6
R
Az 6-10 Az 6 168,000 2.36 77
Az 10
T
Az 6-11 Azl 6 165,000 2.72 74
Az 11
T
Hlwo 1 Hlw Az 1 173,000 2.21 68

Wi B 35 A=z
AAld 1-1 A AAlY 6-11, Hlud 1

71 Azeel uhE wMiFY ()THAI 3TFwE HAws AFRAER=] ola, o &A% 110 714 (1.1t)
el 23 skl

100CelA 223 A7t 5, wj@Fgo]l A-E 7] 110 7142 7Fgateol AFE(AFA] F2)E vE2ial, tA
WEte] mYE U 110 /A4S A F dEsden, of7lel W(100mi/cn )& EASITH ofu) weli=

100mV/cm” A719] 319 58 FPow AR o, Ve FFe Aow A AT}

Fogel e 10 NAE, AT AeelA A FAse, A4S Felglon], ARER A FURAS
S, 0ToIN 2083 WAL Gl AY AL BYHAL.

<Ad >

Hll AT 7

ek, g ujel A 45 A Qd/‘]ﬁ% o FgEkol HU A= 2], = wiEel s Aol
Hom ujgso] 7] witel, Qﬂ Ak Bl B3 A glon, HE(IIOANRS o, o <la) U

Wy e meh, 108 WS 1EoE Frksel, s E 2 % E 3 gesii.

(10: Disclination w24, 1: Disclination A 2 wi3dkg §1L)

2
e g 7 F oy 95 Cl %4

(B)FFA) (Ty ol &%)

Al 3-1 10 9

(A x4 3-1)

A A] o 3—4 10 10

(A 3-4
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[0254]

[0255]

ey,

[0256]

0
o
o

e e wou, |

tol, 455 374 »

o113

2
ATt

ol

[0257]

A
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o
el
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