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[<ft28] 

R' 
R; 

Q R7-^ Q 

Q W -Q 

[0049] (C 3 ) Z^nZ>mM(DtpZ1b, (C 4 ) Z^s 

£ Ll\ 

[<ft29] 

(C4) 

(i^ 4j®0RHi^tl^tl^ilLT, RlI?t1~807Jb 

RWi1~807i^^r^ SO^'J-JU 



v(3l/\ia)'lO!N: (II) • OCi (< £x<^H */$- s ' 

L ) v' (OBOB) j N : (II) (H -AH Y7\ 

-IM vir^/r.-q}^ (irf,z) vir-^/r,-q>^f (irf,z) 
vxn fdoooo) Pd = (n) ll<* 

£ yCn^(L f, H v' (3B0B) p d : (n) (H-AH 

^4^) Y.7\ v (va 3IAI1) '©l/NI P d : (II) ^ 

Z^<1^xif^)^H ,N ' , N 'N 'N) v (V a 3 I/Ml) z\ OP 

N 'N 'N) v' (NO M d) z I O P d : VQCi^tUUCfCi (1f fi H -A< 

v) Y.7\ vz (N OeH O) z \ O P d : (1ffi H -H 4^) 
Vv6^vq>m Vv6^^vq>m cir^>o «x 

S 'D vin v£1^-A|/\lO)MfS [£900] 

- £<*-g 'L)*^ v* (00) ! N : (0 )/\(^^~/\( 

-X>irq:^H^ vxn :?*-Air4*x (<H4 

*nH vxnv?i^-A^\i0fflfo [2900] 
0£$a^2£4^fi T 21:? 2 (170) 

- v^oMiA0* (so) £*»- ^ic^q^ij^^a (170) £*»-

eo) £1--/£ (SO) ^Stf-^-AlAlcms^M^fflfO v<5-^4- °<2: 

(81768 '62L 'Z.002 "oos -weqo "my T v£1"*[$ 

) ^WmW&CDMWZUZ^Z- (so) M (SO) £*»- [L900] 
°\1 

iitv?Pd£ii/\i vni^^2S?aswQ/IA>?i^£ vgir^< 

va£<* Vgir<^s/D £<0$:? v¥isyja^y vn 
v>n ¥±^gir^irz09~ ^piiospn (*o) £ [0900] 

( °4^^¥dmniMl^ (so) 

^Stf-^inM vsy \y vey VI/M vg<^£ 

0/.IS90/II0Zdf/X3d 173 9C8ZC0/ZI0Z OAV 



WO 2012/032836 25 PCT/JP2011/065170 

(ii) : N i (OSO2CF3) 2tfmf 

btlZo 

[0054] -Jjgifc (C 2 ) N -Jjgifc (C 3 ) £ rcli-m# (C4) 

t±"T\ ZLtl&^CD^^. (in situ) jfilij- iZMlt £> Z. £ t T $ §Q 

Z. ®^"n ©IBlu-f tuiE^^l (C 2) ©i§n\ 

[<ft30] 

X—Y(R4)(R5) (C2-1) 

(i^CDEE-^-tifuEE^:IH ) % S.O' 
[<ft31] 

Z—Q R3 (C2-2) 

(^•^©HE^tifuHE^:IWI ) 

tlSo 

[0055] -flSit (C 3 ) (O^s ^ (C 3 — 1 ) 

[<ft32] 

R5 

Y1—X R4 

(C3-1) 
Q R3 

(^•^©HE^tifuHE^: IWI ) 

tl£>o 

[0056] -W& (C 2) MV-X (M) ^IBte^fuIEl* (C2-1) (X 

) fe£l^lBte^fuIEl* (C 2 — 2 ) (Z) (X/M£>£WiZ/ 

M) JfcliMV-X (M) ^IBte^fuIEl* (C 3 — 1 ) (0 3 05^) t(D 

( (C 3 iB-fu?) /M) &N 0. 5-2. 0®I5HT\ 0 

~1. 5©i60-eM^-r£C:£7Wi; IA\> 

[0057] -Jjgifc (C 2 ) N -Jjgifc (C 3 ) (C 4 ) 



WO 2012/032836 26 PCT/JP2011/065170 

[0058] 4. 

*mw<Dm&w<D 
m (i) % 

(0^) s m-SK 
L-D-Ds ^Mtm^w^WLxmbtitc 

^ ̂ ^ t" n -e t» ^Bts -e $ s 0 

[0059] 4 - 1 . ( I ) 

m-sffiMZs &izm-ztiz:b<D-e&ti:<s -mzfi-bn&^xmti^ 
HbTfe'So /•£S-X&tt'n\ hlt/iiitt'n\ i^)\/9 fi'n'CDL'^^fa 

fes Sill^, /Oi/tm-gfeMfiLis 
£j$L/c*°'J '>&< £tttilr0t©^jtfr^£PL/c0ttctti§r 

-7 —(0J|X$) 

ttfUZZo £/£Lfctf'J 7-«(:mfcJ 

y ifct o Ts "C 

S/cN ttn-J^Jj&ti—fxttn"t'ti, #!xttn"TttTft"? CI £ 7^'T $ S <> 

[0060] (1) 1o 

o S/cN (0#^) ©t§£\ — $£it (1) JeJLft(D*ls7 

<r >%m-£$-t±fc±?\ JxJfc(DM1£lz—fi5&t (1) §f;7-^S 
ft tc JD x £ c: £ mm:si t m&fa £ a c £ t nrtg-e& a 

o 



WO 2012/032836 27 PCT/JP2011/065170 

[0061] -ISit (C1) N (C 2 ) N (C 3 ) N ttctt (C 4 ) 

=£J^-/±.mWiW(D ttX\ 1 ~ 1 0 

, 0 0 0, 0 0 0 CQiaEk L < 1 0 0 ~ 1 , 0 0 0, 0 0 00150^ 

[0062] It-30~30 O°C0l5H-etT^bti, 

L< tt-3 0-2 0 0°C, J;ySfSL<ttO~1 80°C, 

(J2 0~1 5 O°C0l5S|-etT^btlSo 

^J±A^3 0 0M PaJU±©Mi%J±£"eRTti"e&£o SfS L< tt^J±AN^>2 0 

MP a0i5Hl*U cfciJSfS L< 1 0M P a0|5Hft-etT^btlSo 

[0063] 

RTt£-e&£o 

*II=K 

*mVT&tZ.tlZ£V fgC=F0#^ £ U&m L T W&X $ £ o 
[0064] (DT£KC/cSMC^;mfxiigt'fr&9 Ztmf 

J Ll\ S/cN /•£S-X&tt'n'(Z)i4s'n\ 7 

AMti-efe-So < 7 7'^ >s > 
, K^>&£'0im^b7.KSl 
, ^p^y^x S/^P^+J-X *3-)\s*/<7 w<y$ yteiftoBMIfeBz 
ib7kMs ^yi£ys Mux ^PP^JU 

AN i^b^ux ^PPI^, 7h7^ppi^x ? 

pp/O-tzX ^PP'O-tzX K 'J £ p p^>iz>&£:CQ/\p^><fbj^ 

IbTKS^ Mt^Jk 

£*i£>o d*i£& 1 

34 T\ & £ IN & 2 mHl± % ffl.&&*)•&Tm^Z>ZtifZ'^&0 

[0065] (ID 

feints 5®^ 



WO 2012/032836 28 PCT/JP2011/065170 

ifU S IA\> 
[0066] wMtm&wzttmLzmbtitz^mmzi^ mm* (ci 
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7 8%) o 

1 H — N M R (4 0 0MHz, CDC l3) : 8 1.25 (d, J = 18. 0 Hz, 6H), 

1.53 (dd, J = 21.0, 6.6 Hz, 6H), 3.45 (br, 2H), 5.72 (br d, iJPH = 380 

Hz, 1H), 7.62-7.65 (m, 2H), 7.85 (br s, 1H), 8.29 (br s, 1H)0 

[0073] Ut^ 1 b ©£-J5£] 

7)[s^ymm%Ts 2- (yW7°p -r ;) ^y-tz'yzjufcy 

It (2—(diisopropyLphosphino)benzenesuLfonic acid) 1a (16. 3 g, 

5 9. 3 m m o I ) (fflftfefcUli! ($0 M 

\ 38. 3 g, 296mmol) (Dik.it?1- b ( 2 0 0 m L) (co 

d) P d M e C I (£SK : Inor. Chem., 1993, 32, 5769-5778^T^j&0 c 

od=1, 5— ̂  9 9 i/i 16. 3 g, 61. 5mmol) (Dikit 

(7 5 m L) SSt 2. 5 0tP^I#L/co 

^^)IlsL/co 'H-NMR^7 Mi4cj:y^©az6rf>Mb^$ii 

^0ffM&3 3. 7 g (>9 9%) Zfo-otc0 

1H — N M R (4 0 0MHz, CDC l3) : 8 0.69 (s, 3H, PdCH3), 1.19-1. 

45 (m, 27H), 2.53(sept, J = 7.1 Hz, 2H), 3.18 (br., 2H, HNCH2CH3), 3.8 

2 (br., 2H, HNCH(CH3)2), 7.42-7.59 (m, 3H), 8.22 (d, J = 3.6 Hz, 1H), 

9.37 (br s, 1H, NH)0 
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TisyWffifo (5 0 0 m L) IZS mW 1 b (3 3. 7g, 58. 5mmol) 

(Dtkit*Tl>yfefc ( 2 0 0 m L) % 
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I±T$£'Jt L tco JKM& 2 7 . 6 g (94 %) o tc0 

1H — N M R (4 0 0MHz, CDC l3) : 8 0.35 (s, 3H, PdCH3), 1.28 (d 
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d, J = 14.8, 6.8 Hz, 6H), 1.36 (dd, J = 17.4, 6.6 Hz, 6H), 2.54-2.63 

(m, 2H), 3.18 (s, 6H, CH3 of Lutidine), 7.13 (d, J = 7.2 Hz, 2H), 7.45 

-7.61 (m, 4H), 8.31 (m, 1H)0 
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lirl* (ttl=rl*1-2) ©JRMttO. 9 9 g, 
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fco 1 H — N M R tC <£ lJ , 4. 0 m o I % 
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H 1 rn 2 izKfc&mztt LTmtt*° 'J v-£jt14£7°p y 

K Lfc?^7 %^to m2iz^t£?iz, LT^'J V-£jt'l4 

te, Lfco ^1 <Dtf 'J ICPI1 

j; y u 0jR-etcmmmTtm-e&z P d 
^iu "T 

-izm&tz>m%rntem* 5%-efey, M&£3&4nc0JDn?$fco 
P d mtis iixg/gtfeo/co dCDcfc-?^ SBI^SJ^AL 

tz mere bwmz&fez •&*££%:<* mswftmm © 3 ^§yi 
L T t, ftM® © • ̂  <^r A. <^f^ . ;£'I4^H^-e $ fco 
[^1] 

t=r Hr- az. ca 
JR a Mtt 

t=r Hr- az. ca 

hr g g-polymer 
/mmohcat % Ug/g 

3-1 95.0 7.59 759 2 2.9 
3-2 98.0 4.67 467 1 2.8 

CO
 I CO
 

70.0 3.20 320 1 3.3 
3-4 152.0 5.80 580 1 3.2 
<&•=+ 
E3 PI 415.0 21.3 2,126 5 3.0 

[0078] hbl^yi : TO '>UH£p<f JU/if 

j7? 'JJUl£p<f JU (37. 5mL, 35. 9 g, 417m 

mo I) ^1 20mL^-h^-^C, l»»|1 (0. 10 

m m o I ) CD (37. 5ml_) ftj]\\Z.tc0 If L/ >^r^CDJ±^] 

if 3. OMP a L/c^ tf-K ? b-7"£ 8 0°CT\ 3 0# 

if i>>«J±^ m-SKfatez^t-eXiWLtc0 sfe©^7 <J-m%L 

P&3l3i§U ¥^HMK©3&£tt^<*A 

K#£IU tt^A^MJ±T^#L/co tt^A©JRMtt3. 14g^o 

tzo 3&4nctt^*tf?§fl¥Lfci;£-Z3b?tzZ.tfrt>s zmzt* ;-)\s ( 
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4 0 0 m L) P&3I B £[g]J|X 

L, L7c0 3 . 5 5 gT'fco/co 

(fi^A, B0n"ft) 01JXM&6. 6 9 g, Mt^fc 

y ©a* 'j 6 6. 9 g /m m o i-cat xh-otc0 -y-^xm 

PV h^77 -f-ted: y, fi^ftA©tfMfi9, 0 0 0, Ilf 

Wil 8, 0 0 0, I^Bffl|Wfi7, 0 0 0, 

11 3, 0 0 0 tWth Ltc0 fi^Afc^t/fi^B©?^ 
1 H — N M R tC ct lJ, ^tl^tl9. 2m o I %£<£OM 2. 4m o I 

%^Lfc0 i c P it® iz£ y A feet zfn&fo B * 0 P d M 
LtctZ^b, ttl^'tl9% (300/xg/g) £<£0;2 2% 

(6 7 2/xg/g) T'feotc0 

Ltctf? T, -j£©tt^J5Jfc^tt&^M&M0 3 1 (tt^A 

, B0-nit) tpizBfet&ztfrbs i'iittfy ~?—t LT, ( 

1) iz^£tit£^7<7 '>UH£p<f d 

s/c, 
[0079] hb$^iJ2 : Ifb>0fii^j 

M^HSimTs 1 2 0mL^-h^l/-7'4(C KJH>7 5mLCM 

L/c#SmM^1 (0. 0 5 m L) xfU>^:f©)±^^ 

3. 0 M P a ^ ̂  S J; ? (3J| L /ell ^ - h ^ 1/ - 7'^ 8 0 °C 10#^ 

}!££ L T jfi"n Jx J& £ tT o /"Co 

if u"e;^ipu 

'J -^^330 LT, ifL/>^ 

f#fc„ 

8. 3 gtfey, t^Xii^P?h^7 7 

-r-tCc^y, i¥W13 0, 0 0 0, M w/M n 2. 3Xh-otc0 IC 

PliMUy, MM©PdM»i^c^5, 214/xg/g 

3 3%) -efe^/co 
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[0080] 1 

2 

3 

4 

5 

6 L^-f y 
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!t#©S6SS 
;£ili] x L/7 -r (1) 

Dfbi] 

C (R1) 2=C (R1) (C (R1) 2) nR2 (1 ) 

mwsTl£tclzfcmwsTW,^ RH^ -OR2-
\ — S R2-\ — 0 C 0 R21 ( R2_Hi, ttztem.mWs^W,^ 

~1 ) % — N (R2-2) 2 ( 2 i®RV T? 

W^TUTtJ;<, 8 0R 

IbTKHS^ — C 0 R2 3^ 7t — C 0 0 R2 3 (R2"3&j^||Jl^$n ~ 1 

0®j^b7K^S£ll1~o ) 

n (iojfctt 1 -efe^o ) 

i=ri*frbfim.u mmmmt&z 
tznmttz 

*312] 

mm mmwmni omv&m&wwmtfs HK (c 1) 
[-fb2] 

L1 

L2 lil R3 (CI) 

L3 

(N) N (P) , (As) ?;tU fulfil 

LHZS ImWsT (O) S/c(iitJ§? ( 
S) ?:tu LHZS 

RH&s 7 is n 
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^ 7)\y-l^>gN RtfTS/UirS/SfrbmiStl 

Z 1 ~ 3 0(DjMit7K 

5f<iI4] — (c 1) — ISst (c 2) 

[<ft3] 

R5 

Y X R4 

| (C2) 
Z Q M R3 

L3 

(^ om<D£MM?%mL, Xte'jyMT (P 
) ^tctelimWs^ (As) RHZs 7kmWsT, 7^U*i/S 

s 7JU=l^>g^ TRZfTis 

• 1 ^J'iLtOS-CM&StiT^Tfc 

$H ~3 0®j^b7.KSlg£^U YN R\ 

Xs TKUJI^ T)ls=l*isSs T'J-ilsJ^Ssgs Ss'JJlsSs T<y 

Ss £tc[tJ\U^fym^-s 7)l/=l*i/Ss JkZfT 'J 

MtftlZ 1 ^±0gT?tt^£ftT^Tt<n^llJlC^tn -300 

j^HbTKSlS^U R4^RHi^LT^i^^JFMLT:fcJ:<, Q 

&% Z [-S (=0) 2-0-] M, Z [-C (=0) -0-] Ms 

Z [-P (=0) (—OH) — 0 —] Ms ttzte Z [— S —] MCQ T 

[ ]J l£2{I®g£i|L (fcfcU MIJ0Z, M&g© 

la^:£fa£^t~fca6lilEi6UT^£o ) s zti7X^J^^s SfctiMp 

fyWs^s 7)\sZ\**>Ss RXfTV-frX^i/SfrbM&tl&liyL 

±(DSXU$&$tlT^T:b£^!?zmJ¥sT%%. 1 ~4 O©j0sfbzK^g£^ 

U Y^Z&^LT^f^JFMLTtJ:^ R4^t//Sfctt R5 
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;£iI5] 

5RII7] 

lZsd,m<Dm'&fo<D$k3tl5feo 
-Wax, (c 2) -eamtizwMtfs HK (c 3) 

[-fb4] 

R5 

Y1 X R4 

1 1 3 Q M R3 

I 
L3 

(C3) 

YHis S.t/77 'J — 

7 O0 2{I0j^t7.KSlg£^U Q, MN XN R3N R\ R5N ^xf\-

nt-m^ (c 2) ) 

HK (c 3) -eamtizwMtfs HK (c 4) 
[-fb5] 

(C4) 

(ss^ AmoRHt^n^n^iLLx, TKUJI^ 
8©7J^Jbg, KllS?i1~8©7J^^ri/g, 

1 SO^'J-JU^^g, S/c&/\P^>Jl^£||U MN R3N R4 

, R\ Ls^-JlgiS (C 2) ) 

5 tC§E1#6tf)licH^tf)S^^/£o 

t ^mxtc LT, =E ZIFTC^L n . 

$tJHU ^IL/C 
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