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Mtliftfh ^2010^10^ ftCFDA^i#l[£m^#^2012^5H$t#l[^i^ 
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* 1=1 

1H 
-10-^ :WiE(4t^fj 

6) ̂  U ® S nt P£ §i ¥ S£ Sit it (ft^ fj 7) ittr & M $. 

NTCI 
o 

6 7 

— ^ 10-|5S#WiE^ JICI4, ^&^Sft^;£^j&$#(Claisen 
Rearrangement^/vIxlS#SJ(W02005044821), 
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3 8 6 
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HO. 

10 11 

O / OHO 
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X%CU Brmi, R^fffl»l, Z, 

J=L 

f5fe- £nm^stiiieimM^, 
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x4^Suzuki«5M, ^Zrn 
fcM^TWIP, 

@ > ^Sil> ^#^^SWio-((4'-n^P^gnt 
®)i*#iS)-9-:J:#^S#Wil^^^7K^fJ(4t^fU)W^^£0 

IMMJISW, T'f'BtfH]- i:®#iiJSM®^i^^ffiJICI4l50 
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13 14 

x^MM° 



WO 2015/106633 PCT/CN2014/096002 

3 13 

®KJS(NBS), N-WftT—ffl;M®c(NIS)> l,3-^H-l,3,5- = R#-2,4,6- = 
Mo 

o 
o 

14 1 

x^ft. 

PI jm o 

^- FJT14£Jf&0J5-

pn&mmmmETm-. =(^®^OT)^tKPd2(dba)3). H(=?SID 
iE(Pd(PPh3)4). ItMIB. rIr(H?Si)tl, HtCIgMIB. = 

HiiiH^Tii^ HIETMSK 
= =x«¥«i. =5fBSi, = 

^r.^[5.4.0]-\—M-lM, =2J$. 
l,4-^#tAi^, MM, ZJi, ^«#<L 
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ZJ¥, iETI¥. ^Tf¥. ^TI¥. 
7k«i&i^ 

(Pd2(dba)3), K( = ¥SH)iE(Pd(PPh3)4)^^ia^; WWL 
mummer 

-^sz^, Hz^iiyM^; 
1,4-^*7^, ^pw, TR. 

^ - Bf &Suzuki&j£Z£ j£ g TiS : 
(1) UitW^ =/^TSWPl,4-^#lA^; 
(2) =^TSH. yK^mmwmiA-r-m^-, 
(3) HKTSi^ 5»«P 1,4-^*7^; 

(4) H(—il^iWl,4-^#L 
Ai^F; 

(5) HKTSi^ -^PWZJBc, m^«Pl,4-^ 
#t/\i^; 

(6) H^rsi^ r-^mzsm, m^mpi,4-^ 
#t/\i^; 

(7) HZ,®. M^#^Pl,4-^#tAi^; 
(8) H(—HZ,®. it^W^PHa^n®; 
(9) K( = ¥SH)iE, M^#^Pl,4-^#lAi^; 
(10) SH^IE, =/^TSlH. M4t#^Pl,4-^flAi^; 
(11) rIr(H?Si)tl, ^#^1,4-^7^0 
(12) H&TM^ HZ,®. iMfc«P¥S?; 
(13) H&TM^ -^P«ZJK, m^#^P¥I¥; 
(14) H(-M^gF*3B@)-£U H&TMI. -^P«ZJBtfP¥l?; 
(15) K( = ¥SH)iE, H&TM^ -^^SZJ^P^f?; 
(16) rIr(H?Si)«l, -^P«ZJ»¥S?; 
(17) H(-M^s^a@)-ti. r-^mzsm, 
(is) H(-M^s^a@)-ti. 

I¥; 
(19) H&TM^ -^P«Z^ iM#. TK^P 
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(20) H(—;K^n 
lETIf; 

(21) —iL^(=?SH)fl, TK^PIETI?; 
(22) H(-M^gF*3B@)-£U IMiWiET 

I¥; 
(23) H(-M^SM0@)-tl. -^PWZJBtfPlETI?; 
(24) H(-M^gF*3B@)-£U = 

1$, l,4-^ft/\WP7.R; 
(25) H(-M^SM0@)-tl. 

1$, l,4-^ft/\WP7.R; 
(26) H(-M^s^a@)-ti. fait®, 

£;fc£TOSIi*i 41. 4^M±i£#feA#MP4TX(£P$»iJ) 

^0 M$E° 

ft S )•- 9 - M s # W iE Ifc M Ifc-— 7jc-^#/ (•ft& fJ 1) ift ^ f 0] # ̂  A—# ^ fJ 1ift 

Tf#0tf0]. %LWA%& 
T*:MO 

A R 0J ® ̂  T—f1M-t-n fJ 1 Ift $ !l & A & - ^ ̂  10 -15 S # W iE (^ t/ 3) Jg 
14- frll)cl^2£SuzukijxlS = ̂ jxlS#^4t^#Jl, : 

(l)£1ftt$»J(£PDMF, CCI4. IM. Z,M^)41, ^-^MS(^P-20°CM 
50°C)T- M^fJ3i^f^M^T^Ri^-|MlB](£RO.5M64^04), /AM# 
iiJ^t/13; ^4^ X^ft(£PiU W); 
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3 13 

IK4M. N-WftT-ffliM, iL^I, 1,3-^1-1,3,5-HR# 
-2,4,6-HBo 

(2) £-^Ma(£n-20oc 
M25°c)T- ®0tf0]($po.5M3h), kkwinmii 

1=1 ^tfl4; 

o 
NTCI 

o 

13 7 14 
(3) ^ —^MS($P50°CM120°C)T, 

SuzukiRJ& •-s 0t f@] (#P 1M18h), kkm#®Jtf 1; 

Ou. , 0. 

14 1 

nr^iifSf#-ftm3f!l#£fe^$: (1) 
tCfl:#, =/^TSH^Pl,4-^#lA^; (2) H(—H^TSU, 
7K^il^#^Pi,4-^#lA^; (3) H^TSU, mnw 
mA-^7%^-, (4) H^TSU, yk^mmw, 
#^1,4-^7^; (5) H^TSU, r-^mzsmm, 
M4t#^Pl,4-^flAi^; (6) H(—H^TSU, 
SJS, 1,4-^7^; (7) H(—H^TSU, HZ, 
1$, M4t#^Pl,4-^flAi^; (8) H(—HKTSi> HZ.I, 
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ttftWPKS^Rt; (9) =|S(TSi, iMiWl,4-^#tA^; 
(10) =|S(TS1, (11) —it— 
= /tTSl, (12) H(—HUTS 
m, UitmP¥I¥; (13) =;tTSi, =-^ 

5 FWZJK, (u) H(-M^s^a@)-ti, =/tTSi, r.$m 
SZJ»¥S?; (15) K(H¥SH)iE, =;tTSl, (16) 
rlr(HfSi)!!', =;tTSl, -^P«ZJ»¥S?; (17) 
m)=-m, =?si, =-^mzsm, (is) H(-M^SMB@) 
—-IE> KMWM—(19) ̂.(—-M^Si^iM) 

10 -%B, =,tTSi, Uitw, 7jqWf«; (20) 
^K)—IB, =/tTSI, —7K^PIETI¥; (21) —it—(H 
?«)fl, =KTS1, =-^mZsm, 7JOPIETS?; (22) H(-M^S^S) 
-ti, =/tni, =-^mzsm, mmmiETB-, (23) H^M^S^S) 
-£fi, =/tTIl, -^P«ZJ»IETS?; (24) m 

15 0SliHKTli> l,4-^#lA^^P7K; (25) H(-M 
i,4--#tA^ 

«; (26) 

ZJ$. ^^I¥^P7K0 

PWO)*¥, SuzukiRj^^js, ttMlif. M^BB^^ikPW 
20 1° 

^S74rf$o 
&WW/Al6-20%®SSj70-80%, m&T 

Mo MJs, X2®JfT«ttm^^9-j:#^S-io^S#«iE(^^t/6)43f0]#-

J 

1H 

.0 

25 
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2. 7 — ift^ f§]Wift o 

TOA^0 MMM, 

&M-. 
$5®M l 

Br 

I J,N"~f II 1 N~~f 
A—^ NBS/DMF \—> 

\ P ( 0 

/ OH O / OH O 
3 13' 

10-^S#WiE(4t^fJ3, 20.0 g, 54.95mmol)i#ADMF(480 mL)t. 

?§Ml*lM0 °Cjs, inAN-H^T—®KJS(9.78 g, 54.95 mmol), ^MT&j£Z2h, 
R^^fliJASOOmUK/K^, 1NHC1 ijf T-pH{iSj3-40 

7jC$fe. sJWMf 40 0Cj^~F, (4t^ffl3')24g, r^<98%0 

HNMR(DMSO-d6): 8 0.87 (t, J = 7.2 Hz, 3H), 1.82-1.89 (m, 2H), 5.30 (s, 

2H), 5.42 (s, 2H), 6.51 (s, 1H), 7.28 (s, 1H), 7.62 (d, J= 9.2 Hz, 1H), 8.22 (d, J = 
9.2, 1H), 8.74 (s, 1H), 11.19 (s, 1H). 

2 
I 

10-^S#WiE(4t^fJ3, 500 mg, 1.37mmol)i#^DMF(12 mL)t. ^KTR 

^MM0°Cjs, inAN-iUftT—®KJS(309 mg, 1.37 mmol), MT^2h, 
&Mjt^^inA20mVm^, 1NHC1 ijfTfpH{tSj3-40 

7km, ScMM 40°C^^, #Hfe®#(^fjl5) 730 mg, r^<97%0 
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HNMR(DMSO-d6): 8 0.87 (t, J = 7.2 Hz, 3H), 1.82-1.89 (m,2H), 5.31 (s, 

2H), 5.42 (s, 2H), 6.53 (s, 1H), 7.28(s, 1H), 7.57(d, J = 8.8 Hz, 1H), 8.06(d, J = 
9.2 Hz, 1H), 8.66 (s, 1H), 11.29 (s, 1H). 

5 &J&—: 

3 

iEit-4-U ® S U ® ¥ St U Ifc S£ Ifc ift &: 
^4-n^P$gntP$^gtilik^ik(23.5 g, 87.92 

10 mmol) it ̂F" jx.B5)fS, in A—Hi ¥^(240 mL);tf;#M 

in AlO%Sfl4M(175 mL), 0J^#2O#, 7KM¥—it ¥^(120 mL) 

&M, inA^Jc^SM^P'M, 3iii, ^ 

15 13'(24 g, 54.17 mmol)g^Ri^)fI, tfP APbt(300 mL), sgf# 

(4t^fj7, 23.5 g, 87.92 mmol) — il¥^ (50 mL) ^ ^ 

#AfSJEyfl^il4- §!®MnAjx.BM, ©$!li*iM-5°c(UTo & 

I^if^^^t#2/>0to inA7K(240mL)^t#10min, Hil¥^ (240 

20 mL) &M, 7KMinAt&MMlM(24 mL)^I, #¥ — U ¥^®3£(240 mL), 

m&mmmmmooo mL)ti, « 
il¥^(#5%^^I¥)(75mL)^PZ,®| 

(220mL)43S^nHl- 31ii, 40°C*SzF'Jio #rfJ(4t 

^tfl6)^j33g, r^95%0 

25 HNMR(DMSO-d6): 8 0.88 (t, J = 9.0 Hz, 3H), 1.41-1.63 (m, 9H),1.81-1.92 

(m, 4H), 2.91-2.97 (m, 1H), 3.10-3.16 (m, 1H), 4.05-4.08 (m, 1H), 4.31-4.35 (m, 

1H), 5.33 (s, 2H), 5.43 (s, 2H), 6.56 (s, 1H), 7.35 (s, 1H), 7.82 (d, J = 8.8 Hz, 1H), 

8.22 (d, J = 8.8 Hz, 1H), 8.90 (s, 1H). 
-10-
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4 

5 M^fJ15(730 mg, 54.17 mmol)g^Ri^)fI, JnARlt® (10 mL), Hf# 

3PJP/I: ¥@^§1(366 mg, 1.37 mmol)i#^—IR ¥^(5 mL), ^#Ayjf}"|lli-4> H 
MMnAjxi^i-il, ©$!IF*IM-5°C Mn5r;-^» ixjSZyiltjitM 
^f#2/Hf0 inA7K(20mL)^t#10min, H U ¥^(20 mL)®l&, 7jC 

10 MitiM&mWimMs mL), #¥ —iL¥^®^, 1MiL4M(30 mL) 
», - 0—il ¥^(#5%^^I¥)(2 mL) 

(6 mL), 31ii, &M&W, 40"C*SzF'Mo # 
rfj}fltfe®#(4t^fjl7) 909 mg, r^.91% a 

HNMR(DMSO-d6): 8 0.88 (t, J = 7.2 Hz, 3H), 1.41-1.66 (m,9H), 1.82-1.92 

15 (m, 4H), 2.90-2.97 (m, 1H), 3.10-3.16 (m, 1H), 4.06-4.09 (m, 1H), 4.35-4.38 (m, 

1H), 5.35 (s, 2H), 5.44 (s, 2H), 6.56 (s, 1H), 7.36 (s, 1H), 7.73-7.76(d, J = 8.8 Hz, 

1H), 8.18-8.21 (d, J = 8.8 Hz, 1H), 8.83 (s, 1H). 

&MX-: 
20 5 

16 (2500 mg, 3.925 mmol), Pd2(dba)3 (359 mg, 0.392 mmol), |Z9i^ 
IlH/tTii (273 mg,0.942 mmol ) KF (6829 mg, 117.739 mmol)g^ 
250 mLHP&jSZ^. UHUPy, ^MTJnAl,4-—^7^(150 mL), 

-11-
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inADIPEA (1519 mg, 11.774 mmol), H20 

(7064 mg, 392.465 mmol), iP A*# 18(6593 mg, 

39.246 mmol), °C, Ri^2.5h0 , iP — it 

¥^20 mL, 5±^±3iiii, — 30 mLgfc§, ttMt/f(—IR ¥ 
5 ¥I¥=50:l-15:l)#H^@#(^^t/l)2.2g, r^<88%0 

HNMR(DMSO-d6): 8 0.89 (t, J = 7.5 Hz, 3H), 1.37-1.39 (m, 1H), 1.67-1.93 

(m, 9H), 2.17-2.23 (m, 2H), 2.87-2.93 (m, 3H), 3.09-3.13 (m, 1H), 3.35-3.41 (m, 

3H), 3.81(d, J = 6.0 Hz, 2H), 4.16-4.18 (m, 1H), 4.38-4.40 (m, 1H), 5.01-5.07 (m, 

2H), 5.27 (s, 2H), 5.43 (s, 2H), 5.96-6.04 (m, 1H), 6.53 (s, 1H), 7.33 (s, 1H), 7.68 

10 (d, J = 9.0 Hz, 1H), 8.08 (d, J = 9.0 Hz, 1H), 8.87 (s, 1H), 10.72 (s, 1H). 

6 

it ip$J 17 (100 mg, 0.146 mmol), Pd2(dba)3 (14 mg, 0.014 mmol), IZ9MW 

15 (8 mg, 0.015 mmol ) ^P KF(8 mg, 0.146 mmol), 

(116mg, 0.438 mmol), S^p50 mLH P ^MTiflAl,4-

—#tA^(6 mL), ^ oMMT- #P ADIPEA(30 mg, 0.233 

mmol),H20 (28.3 mg, 1.570 mmol),|f;#i£l^I, #P A 18 (28 

mg, 0.160 mmol),^^M60°C, Ri^2.5h0 JP — U 

20 ¥^iOmL, ¥^iOmL?jfe^, ftMlif(—M. 
¥^: ¥I¥=50:l-15:l)#H^@# (fl^tfl) 35 mg, r^40%o l&MWiWi 

7 

$£tkip$!J 16 (1000 mg, 1.57 mmol),ttipfflj 19 (2320 mg, 15.7 mmol), 

Pd2(dba)3 (140 mg, 0.16 mmol), lllll (110 mg, 0.24 mmol ) ^P 
-12-
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KF(2731 mg, 47.1 mmol), g^lOO mL= P - MHUIPT, ^M~F#nA 
^l*]I¥(60 mL), o MnADIPEA(608 mg, 4.71 mmol), H20(700 mg, 39 mmol), 
^f#^M90°c, &M5h0 in—100 mL, 
— 100 mL il¥^: ¥®=50:l-15:l)f#Jffe 
m# 750 mg, Jfe^80%o o 

Hi nj UTE±3 tfl6SK^tf 17$J#^^tf 1 o 
(1) H^TSWPi,4-^#tAi^; 
(2) =/tTSi> 7k^mmwmiA-r-mAvf-, 
(3) H(-M^«3B@)-£U =;tTSi> 5M«Pi,4-^#tA^; 

(4) H(—=li(TSi> M^#^Pi,4--fi 
Ai^F; 

(5) =;tTSi> M^«P1,4--
flA^F; 

(6) H(-®^S^S)-iE, =;tTSi. m^mni,4--
flA^F; 

(7) H(-®^S^S)-iE. =iS(TSi> =ZiI> if^«Pl,4-^#LA^; 
(8) H(—=/tTSi> =Zii> 
(9) K(H¥SH)iE, =/tTSi> M^#^Pl,4--fiA^; 
(10) SH^IE, M4ti^Pl,4-—flAi^; 
(11) rIr(H?Si)tl, =|i(TSi> M^#^Pi,4--fiA^0 

(12) H(-®^^^S)-iE. =i^TSi> 
(13) H(-®^S^S)-IE. =i^TSi> 
(14) H(-®^S^S)-iE, =i^TSi. -^P«ZJBtfP¥l?; 
(15) K(H¥SH)iE, =,tTSi> -I^SZJ^P¥f?; 
(16) -«-(H¥S||)iE, =,tTSi> -^P«ZJ»¥S?; 
(17) =¥Si, -^PWZJBc, M^«P^f?; 
(18) H(-®^S^S)-iE, 

I¥; 
(19) H(-®^S^S)-iE. =i^TSi> iM#. TK^P 

^^I¥; 
(20) H(-®^^^S)-iE. =i^TSi> Tjap 
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lETIf; 
(21) rIr(H?Si)tl, =|i(TSi> TK^PIETI?; 
(22) =i^TSi> uitwmiEr 

I¥; 
5 (23) =i^TSi> -Ir^SZJ^PiETf?; 

JXJSZH: 
8 

10 Mi^fJi (5g) (#5%^^I?) - m#MMiogK®i^ 
T. MpH=3~50 >&M 
ySMn^SI, Mn5W, ^f#i^Bt, MM&MWo 31 ii, 
^35°CT*^^'M- #^5.8gH^@#0 

>ft±M^zF@#JnA (11 mL) 7k, HZ'MM, (88 mL) v^M, 
15 g&*&*?&, -lovmih&u, iksii®, nmmm, muxgmw* 

(10 mL) 7k, (85 mL) MB, -10°C 

tfiiis. ftiiH$. ( 3.5g) „ 
HNMR(DMSO-d6): 8 0.88 (t, J= 7.6 Hz, 3H), 1.40-1.43 (m, 1H), 1.70-1.93 

(m, 9H), 2.18-2.25 (m, 2H), 2.93-2.99 (m, 3H), 3.12-3.16 (m, 1H), 3.35-3.42 (m, 

20 3H), 3.80-3.81(d, J = 5.6 Hz, 2H), 4.15-4.18 (m, 1H), 4.37-4.40 (m, 1H), 5.00-5.06 

(m, 2H), 5.27 (s, 2H), 5.43 (s, 2H), 5.96-6.03 (m, 1H), 6.55 (s, 1H), 7.33 (s, 1H), 

7.66-7.68 (d, J = 9.0 Hz, 1H), 8.07-8.09 (d, J = 9.0 Hz, 1H), 8.87 (s, 1H), 10.62 

(s, 1H) 

it m Pff u m m ̂  ̂  m PS 7E w ̂  a -

-14-
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u m 
1. — 

14 

13 7 14 

X^l^o 

x 
HCL ^ r, HOv 

3 13 

Sfiflli^^'JiS-fTSuzukiiXl^. ffil # i'J ft 1=3" #J 1; ex. . a 

14 
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x^ft0 

ms MRgmmmmmffl. 

7. Bf^SuzukiRi^^^W^P 
IMM. mmw. 

pn&mmmmETm-. H(-®^s^s)-iE(Pd2(dba)3). 0(=?si) 
10 ifi(Pd(PPh3)4). ItMIB. rIr(H?Si)tl, HtCIgMIB. 

35t(H4B?¥M)—it4M> l, 
jff^HMe#^STia: =/tTSi> HIETMSK 

=x«¥«i. HJFSM^ 
Ti&: ?»#. «mn*u i,8--tt 

15 ^-i^[5.4.0]+-a-7-j:#, £f^« 
l,4--ftAi^. M^Rt. Zjf, -Ep^MfiKL N,N-r?l? 

». ¥¥. ¥S?> £S?> lETI?. ^Tf¥. ^TI¥. 7k«W 
Hn'o 

20 px&mmmm s~m: H(-M^SMB@) -ti(Pd2(dba)3), 0(=?si) 
£fi(Pd(PPh3)4)n»l&1^; jff^HMe#3iSTia: =;tTSi> 0MHHKT 
mmmMa^; ^P/SK 

25 ^0 

tflHo 
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