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n#it, nCD % 

ilSIf ftiittlf#»*#, £-$> 
«, SUM, 
&s, ?j2020^, sir- asWIIISM 2600^ 

10 A, g+KW l0%#Mfi!l?t)^?7o 

str, mnmmm, mmmmmn^, 
15 mm, a#, «, «#, «iiM 

MM, HM»«H 

20 I#tt5-HTSSWWJ (SSRI) ^20M80^^tijM§TM^MI?t), &T&UW& 

25 tH^J^i* (^i#^l 201010169679.9) £3fT 5'-¥M-3',4'-^¥^MI£i£I^T«M, g 
tOTftJ—$"£4^ C^nt^nTS), 5'-¥ftS-3',4'-^¥^M 

OCH3 

5'- ¥ M-3',4'-^ ¥ 

i&, 5'-¥M 
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iiiwtrrmmmmmm, 
mmm 

R2 

(I) 

i£cf:, 

Ri^jH^ OH, F, CK Lin K OCH3, OCF3, OCHF2, OCH2F, CF3, CHF2, CH2F, CH3, CH3CH2, 

CF3CH2, CN, N02^ NH2^COOR3, ±£^R3^H, Q-Qol^S^ C3-C10^lgl> C3-C10i^ 

Cg-Cio 77 
3^2n 

n^o, u 2M3, i-2 

x^j =CK =s^ H, SH^SR3; 

Y % N«KNR3, OSKS; %^R3^U, Ci-Ciollgi. C3-C10^;IIM, C3-C10««C6-C10 

R2^H, CrC^IIII, C3-C10iifei, C3-C10«^ C6-CIOT7CrCujMMN-

fM ±£^ 

Rl^-CF3; 
3?2n 

n^o, u 2M3, i-2 

X% =0; 

Y^}N, NH; 

R2^H, CrC^IIII, C3-C10iifei, C3-C10«^ C6-CIOT7#M^ CrCujMMN-

(II) 
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O^NHFU 

V-0 

(II) 

Ri^H, OH, F, CU Br, K OCH3, OCF3, OCHF2, OCH2F, CF3, CHF2, CH2F, CH3, CH3CH2, 

CF3CH2, CN, N02, NH2^COOR3, C3-C10ilgl> C3-C10WS 

Jk. Cg-Cio 7v 

R2^H, CrC^Iigl, C3-C10M1> C3-C10«^ C6-C103ffil, CrCujMMN-

5'-¥««-3\4'-)x¥ (I-D 

I-I 

5'-mm-3',4QX¥(1-2) 

1-2 

(1-3) 

1-3 

5'-ii-3',4'-^¥^Mf£j£I^T(1-4) 

1-4 

5'-H«¥i-3',4'-^¥r|iI^«#TaSS d-5) 



WO 2013/000399 PCT/CN2012/077549 

5-(5'- -yA'-ik (1-6) 

(1-7) 

o 

Cxi 
1-7 

(1-8) 

10 

CF, 

1-8 

(1-9) 

1-9 

(1-10) 

cg^o 
CF, 

1-10 

(i-ii) 

i-n 
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5--I¥l-3,4-^Ep: 

15 

5--I¥l-3,4-^Ep: 

5 ik^, MM, it, 
Sj^m, mm, ZM> ¥m, wi, IBII> n-mmmmM^m^, Mimih 

Wittig-Horner JxJS, 

iM4« C^«^, m, mm, m®), m 
#?iJIjfcM»; §K#, (HATU, HBTU, EDCI, DCC^?) 

°^0H O^ ^NHRP 
O^H 1 

Wittig reaction 1^ p iyil_l 

*"" fl^ —~ 
or Wittig-Horner reaction • VXR, o r «i 

\—o 

^5'-HM¥«-3',4'-^¥^«»iiM^Jii4, mm, 
20 M), MM, 5'-HM¥S-3',4'-^¥^Mt£jm 

(HATU, HBTU, EDCI, DCC^?) ^111®^, %l 
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n, &m, mm, mm, mm, ZM, ^m, ?®i> *t¥^ 
5 itm, «ikmiko 

^mmnm^m^x^nnm^-. m-. >m mm&Km, mmxm, 
mm^M-, ra^y, mzrnM, ii«i; nit; n^m-, wi; My; 
M; **y, s#^j; KM-, SII; M5 mwLM, mnmm-, M5 M; ^UM-, 

IO M§Mry= 

^Myawi?^yni^w^0J!Wi?t)^ttt)Mo.i-iooomg, g 
nm^MMaw O.OI-99.99%0 

&-H1-3&, -&i-iojt^= 

15 frn 
g+, RM, mm, 

mm^m, m%m, mmm, 
js>t^y, MffiM, DM, #fe^y, 

20 mmmmmmmmm, -tmif, %wmMtmmmmt mm 
iSiMMMJlIHJio 

m®i= 
±a^5, ItTSIS^-

tfniM7X^'SiSl:Wife#MieWTil7!z:Bnno Waiiii 
«, M, ¥»«*, mm, mzmmm, $ut 
fty, MtmWME, JK^Kili^B5—^M0HSEPnTfe'fflJK; #Jfn&tifts, 
frimi-m, nrmmzM-. Kfjm *fP5»¥M^S^ 

30 i^«; ^w^m#i&M*&3ry= 
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TO&A/M&KJUS, imm^mm, 

ISlf, fOWM, iliSiffiU AfSlf; UMM, $M 
®, ~tM; EDTA ^ft, EDTA £5tt; Ji#L£fc, 0J&—MMlk^TRM; M.it 

n.V(M-. iiaiBft, mmm> wm^m-, M®&, mtmmmm^ 
immm-, ^m, mm&M, 5im, mm-, t«, mmm^ m^m c; t«t, miamm&> 

io %m®; w, £$r, mm,jk%m>w\, »»$s, n$r, ««, M, ?L$S, 
it (fij^p-i^wf), iMMz^m-, M»; ^mik; mm-. -m B±S8O; 
OT; mzr-B-. mmmm-, ^±; 

m\^W^, ^nUMS), 
15 •&, T4PFIH, IM¥SB, ffiSfci^, AAilf, ®/£££NJ, 

JffMffifT, HiPln^ 0¥lRSt Wr'DiWo 

^Rmm^mmm^mm, ^m^mnmm-mmm^SM$ 

W$, 0J! &R 0J ff\ ^ fr lf:WW = 

(i) $§&#» 

25 ®|§nnn 

1-1, 1-2, 1-3, 1-4, 1-5, 1-6, 1-7, 1-8, 1-9, 1-10, 1-11, 1-12, 1-13 (^f>95%), 

in A 2% P±fi 80 7KM, M$^!?Bnn lmg/ml = 

ikHMffiJ'T, PatheonFrance (^S); ^LASjtl ; fillil: 20mg/ 

14; ftfc-^: 81958, \\mf$2% B±fi 80 W7X?#W^^-|?Bnn lmg/ml 

30 ©gfjtl 

C57BL/6 /Mt, II^A AW H^Yj , nJiiE : 

SCXK(j?Q2006-0009o 

(D^ikM 
YLS-IA%m&muM&hT£5kQL, 

35 (2) 
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240 K C57BL/6 /JH!, ittt, Sat 6-8 jC 18-22g, 2-3 A» 

«i: no UMAYLS-IA £%m'basmmz 
lmin Jn , lmin ASH 4min f*I70-140 1!FM 96 

s m, i 1 &, 7 A, IWI^MRW 2% n± 
5 M 80 7X?#So 6 Ainl? 30min J§, ^/JH!J£A YLS-IA g, it 

IS lmin Jn, iE^H lmin ASH 4min f*IAH 7 AinI? 30min jn, lcm 

30cm, AS A 7^ 

AAM0ABA 
10 2: 130 KASitfi1 gA^sjj«M, ^rfe|W[^l= 70-140 & 

m io8K/Mtm^9ta, si2itf«i^infc ii^i7^, mmwsm^mmwm 
Eft 2% B±fi 80 7jC?lrS= I#JAH 6 Alnl? 30min f^Wif § AH 7 AiaM 30min 

Jn, ^Tfe|W[^l = 

w^it: M SPSSio.o mtfrffi, 
15 (3) $§^J| 

« 1 »T i-i, 1-2, 1-3, 1-4, 1-5, 1-6 ^/hag±ygsj]«fn^||^sj]0^f0]Wi^^^Mo m 1 
SA= mwf&mim, mmwmmm, imfram iomg/kgiim£MA&gA^A#m m 
HJ!SM/Mt^ll^sj]0^f0](p<O.Ol); 1-4, 1-5 X>x lOmg/kg S A AMfs] 
(p<o.o5, p<o.oi>, AA&gA^MAAfpft; 

20 iHA^EifM^o igl-lffitk, 1-4, 1-5 (p<0.05) „ 

i #4fc-£«j*w a mmm 
m\ ftj* g Ay£sjj^f£(?X) /Mt^:M$^^sJ]0^f0] (s) 

mMMmm. - 12 107.75 ±8.38 193.11 ±41.69 
lOmg/kg 12 121.75 ±24.14 131.14±28.76 **A 

i-i lOmg/kg 12 113.92 ± 14.24 180.10 ± 18.26 
1-2 lOmg/kg 12 102.00 ±26.24 169.69 ±38.10 
1-3 lOmg/kg 12 94.42 ±23.97 173.14 ± 32.39 
1-4 lOmg/kg 12 94.75 ±28.53 155.29± 31.81 *A 
1-5 lOmg/kg 12 94.75 ±23.98 147.54±35.72 ** A 
1-6 lOmg/kg 12 98.83 ± 17.56 164.82±23.04 

ft: *p<0.05, **p < 0.01; -^I-lffitt, Ap<0.05o 

«2«T 1-5, 1-8, 1-9, 1-10, 1-11, 1-12, 1-13 AA&gA^sjj^fnMA^A^WfP^ 

Mo 3^2 A^OAMMtt, 1-5, 1-9, 1-10, 1-11, 1-12, 1-13 Hi lOmg/kg 

25 l?i^&ii®AS;i;MAsjj0AB|, (p<0.0l), {HAAS § AySsMfAAJPln], iJPJJS 
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m2 
m\ MM !§Jn g (s) 

mMMmm. 12 94.50 ± 19.55 204.05 ± 33.86 
lOmg/kg 12 102.00 ± 14.91 123.58 ± 30.44 ** 

1-5 lOmg/kg 12 99.40 ± 19.67 117.34 ± 32.78 ** 
1-8 lOmg/kg 12 84.00 ± 21.81 194.39 ± 39.14 
1-9 lOmg/kg 12 83.60 ± 22.68 139.70 ± 48.62 ** 
1-10 lOmg/kg 12 95.30 ± 15.06 121.91 ± 22.75 ** 
1-11 lOmg/kg 12 86.60 ± 23.08 145.32 ± 33.78 ** 
1-12 lOmg/kg 12 93.20 ± 19.54 136.44 ± 53.28 ** 
1-13 lOmg/kg 12 87.40 ± 22.39 122.76 ± 39.34 ** 

ft: **p<o.oio 

5 (1) iSi^#l4 

(D^Hm 
1-1, 1-2, 1-3, 1-4, 1-5, 1-6, 1-7, 1-8, 1-9, 1-10, I-ll, 1-12, 1-13 (^f>95%), 

iPA 2% B±fi 80 WTR?#^, lmg/ml 

ikHMffiJ'T, PatheonFrance (^S); ; fillil: 20mg/ 

10 %!-, 81958, \\mf$2% B±fi80 7X?#M«^l?Bnn lmg/ml 
ftMS, 3 M$r lmg/ml, x070302o 

®%J%I 
C57BL/6 /Mt, nJiiE : 

SCXK(j?Q2006-0009o 

15 (§)&&&« 

YLS-IA s±^i3M, 
(2) 

240K C57BL/6/Mt, ittt, Sat 6-8 jC #S 18-22g, iSlSM#2-3^ = 

« 1: 120 K C57BL/6 /JN S^T g SJ£A YLS-IA g#]ffi'b It g 

20 ±ft5sili2;il:'R.l=l=1, jSiSlminjn, lmin 4min I*]ffjiSLti gi^siliS: 70-140 

m968m, mm31 &, 1 A, WM 
7lnI^#lRW2% P±fi80 7jcMo 30minM, & 4mg/kg jgjgft 

ttMY = IlJEftMW 1 'Mtt 
m, 7.5cm 15#, im&m-uttimm; ©MBIB£T^: iijeftM 

25 tn.r 1 /m/5, 0 #, sia 1/4 % 1 #, sia 2/4 
^2^, in® 3/4 % 3 jy, mfti«ijW2/jN0^, M^IUS 
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2: 120 K C57BL/6 1= 

70-140iooR'buiom, M41 &, iA, IE 

2% B±S so ;x?#«o m&mmj 30mm 
Jn» S 4mg/kg BSBtTSfP^MJtM, M^I^I 

5 »lo 

mm it: M SPSS i o.o mtfrffi, 
(3) 

fiJlfl^FJnl)! (reserpinereversal) ^II^SSIS^rfrl^Ll, MlJ^JKfW-biH 

^m, /AM NE, E, DAfn5-HT^H4|, ^Iilj|#®l$t = 
io «i^HS^, aa70JSfl<j±^TS, ^ 

lOmg/kg S^M^SfflSIfSJf 
(p<0.01); I-l, 1-2, 1-3, 1-4, 1-5, 1-6 ii/hSJltBiTH, 

WS^^#(p<O.O5,p<O.Ol)oi5I-lffitkJ-3,I-4,I-5ta/Mtffl0IfSit^I-l ^JntW^W^f£(p<0.01); 

1-2, 1-3, 1-4, 1-5, I6M/Mtt±]H^W0J!S^iP(p<O.O5)o /A^MlfflBIfSJf, t±jH^fP#^fiM#?S 

15 fi±#, 1-4 fP 1-5 MMtto 
3 (±SD) 

m\ M sjj t)Kf£ mms. (AT°C) tais* 
«»n - 12 3.50 ± 0.52 3.51±0.37 0% 

10mg/kg 12 1.42 ± 1.38 **A 1.89±0.21 * 5 8% A 
1-1 lOmg/kg 12 2.67 ± 0.89 * 2.05±0.24 * 17% 
1-2 lOmg/kg 12 1.67 ± 1.30 ** 1.60±0.18 * 83% A 
1-3 lOmg/kg 12 1.00 ± 1.13 **AA 1.72±0.26 * 92%A 
1-4 lOmg/kg 12 0.17 ± 0.39 **AA 1.51±0.31 * 100% A 
1-5 lOmg/kg 12 0.42 ± 0.79 **AA 1.32±0.16 * 92%A 
1-6 lOmg/kg 12 2.08 ± 1.68 * 1.84±0.22 * 67%A 

ft: *p<0.05, **p<0.01; -^I-lffitt, Ap<0.05, AAp<0.01o 

$t2iff7l-K 1-8, 1-9, 1-10, I-ll, 1-12, 1-13 3^4S^: 

^jEmmtt, ?#MMMsj]^wfflsifSit0J!s^ip(p<o.oi), #^Ma^^fflTO0js«(p<o.oi), 
20 ^BjjajEftM^jjfiLYis<i^»ra^?&fl<j= mmmmmm, iomg/kg KttisitsntSBjisjis 

(p<0.01); I-l, 1-8, 1-9, I-ll, 1-12, 1-13 HI lOmg/kg 
W, A#m%mrt-¥M& (P<0.05, P<0.01); 

1-10 X>x lOmg/kg^S^I?nI0j!S0(#/MtSI0tT^fSit (p<0.01), 
mmtmit^n^= ^i-im, 1-11,1-12,1-13 

25 JIB (p<0.05, p<0.01); 1-9, 1-10 (p<0.05)o /Ag&#/MlffiBIfSJf 

1-13 i£—^fS^±tt7Mffi?TtS.(p<0.05)o /A^JnfU^BIfSfil, 

m&±M, 1-11,1-12 m 1-13 
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4 (±SD) 

mm MM Kjjt)K!£ mms. (T°C) 

jEnm - 10 0.00 ± 0.00 32.83 ± 0.54 100% 

mmmrn - 10 4.00 ± 0.00 26.05 ± 0.44 AA 0%AA 

lOmg/kg 10 2.00 ± 1.33 ** 29.20 ± 0.54 ** 50%* 

i-i lOmg/kg 10 2.91 ± 0.75 * 27.80 ± 0.61 *## 10%# 

1-8 lOmg/kg 10 2.30 ± 1.64 ** 27.60 ± 0.88 *## 40%*t 

1-9 lOmg/kg 10 1.80 ± 1.23 **t 28.70 ± 1.78 ** 30% 

1-10 lOmg/kg 10 1.80 ± 1.32 **f 27.15 ± 1.20 ## 30% 

I-ll lOmg/kg 10 1.40 ± 0.97 **tt 30.20 ± 0.95 **#tt 50%*t 

1-12 lOmg/kg 10 1.50 ± 1.18 **t 30.65 ± 1.16 **#tt 70%*t 
1-13 lOmg/kg 10 0.90 ± 0.88 **#tt 30.20 ± 0.95 **#tt 70%*t 

ft: AAp<o.oi; ^MMMMmmt, *p<0.05, **P<o.oi; #p<0.05, 

##P<0.01; -^I-lffitt, tp<0.05, ttpO.Olo 

5 

(1) 

1-5,1-10,1-13 95%), iPA2% P±fi 80 7jC?#«, lmg/ml 

10 ikHMffiJ'T, PatheonFrance (^S); ; fillil: 20mg/ 

81958, \\mf$2% B±fi 80 lmg/ml 

®%J%I 
C57BL/6 /M,, nJiiE : 

SCXK(^C)2006-0009o 

15 (D&a&ttS 

YLS-iA £%m'bM 

(2) 

80 K C57BL/6 /Mt, ittt, Sat 6-8 M, #£ 18-22g, it/SM# 1-2 ^/s, ^/KtJ£A YLS-IA £ 

fit S, jSiSlminjn, iB^H lmin 4min f*I ff jiSLti § ±^5 

20 M 70-140 60 6 IS, M 5 1 &, i£i?l£l?7A, 

2% P±fi80 7R?#^o II 6 10 cm, 7jCfi 25 °C 

15 min = 24hjn, H 30min Jn, 

HJjCAiSW 25°C7XKl!i^;f5 10cm, i®5 30cm, 7jC^ 10cm $]l$M¥r]i^ (+ RIOT! JF, 

IPft), iSiS5FJa 2min, 2min 7^3111 6min f*I S 0 " 7JNSH^TK^ 

25 mmm" = 
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5KMSPSSl0.0&#Mr, 

(3) 
1-5, i-io, 1-13 

itcftPR&Wra, (p<0.05, p<0.01), 1-5 

5 

mm M 'b a ® ^ *A 0tf ra (S) 
mm mm - 139.05 ± 25.09 

10mg/kg 98.96 ± 32.43 * 
1-5 mmm 5mg/kg 91.20 ± 43.09 * 
1-5 MMM&. lOmg/kg 78.58 ± 35.70 ** 

1-10 lOmg/kg 83.07 ± 31.03 ** 
1-13 lOmg/kg 76.00 ± 32.32 ** 

ft: *p<0.05, **p<o.oio 

(1) ^KtM^ "ii'Ki" iiiijit. 1-4,1-5,1-9,1-10,1-11,1-12 

fn 1-13 IX 10mg/kg MUktnM 7 

(2) &RWik&%3 1-4, 1-5, 1-8, 1-9, 1-10, I-ll, 1-12 fn 1-13 \X lOmg/kg 

MM, MAR®)I^W 5-HT, NE fn DA iJITOMo 

(3) 1-5, 1-10 fn 1-13 
1-5 M-'b a ® ^ *JJ 0^ ra w & ̂  Ma—s w ftjitflci&tt= 

(4) -^I-l|?MMffltt, 1-4, 1-5, 1-9, 1-10, I-ll, 1-12 fn 1-13 

m±M mi m = = 
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MM 1: 

°/A X)H 

O 

LiOH 

(I-l) 

H,N 

HATU 
TEA 

I-l 

iSiSOml^nM11!3,iPAKSfeSZiM—ZiSsOOOmg, 1.3mmolX 10ml ^7K0l&^Rt 163mg, 

3.9mmol), N270°CJX.JS 1 '.hfrfo 3,4-^IRM¥3£-5-¥f5t3S^¥8i: (200mg, l.lmmol) 

M=f- 5ml 0.5/JN0^^]TO®ASMS^O Sg$f 70°CSIS 10'Mtf = 

ixlS^^:Mf#ihiP^0 , iPA 20ml ISWllifo 

ttiP2N ik^SpH2.o, l 'hN, 

5'-¥M-3',4'-^¥^ftSt£j£M (180mg, 74%) = 

5'-¥ft3l-3V4'-^¥—(210mg, 0.81mmolX ^TJ8;(71mg, 0.97mmolX HZJJ]$ (122mg, 

1.2mmol) 10ml ^7K—#K ¥^I=K 15min, fitfitiPA HATU (368mg, 0.97mmol)o 

mUTmmMPr 2 /JN0^= W±m&, jjpA 20ml TfC, ^*C¥£n (2x20ml) «TK 
m, ^MW> iJiiiMf. c^im = 
3/D mk, na 5'-¥Hi-3',4'-^¥^ift&i#T$ii ci6omg, 7i%)„ 

*H NMR (CDC13, 400 MHz): J7.50(1H, d ,/ = 15.6 Hz), 6.72 (1H, d ,/ = 1.2 Hz), 6.67 (1H, d ,/ = 1.6 Hz), 

6.25 (1H, d,J= 15.6 Hz), 6.00 (2H, s), 5.69 (1H, br), 3.91 (3H, s), 3.22 (2H, t, / = 6.8 Hz), 1.84 (1H, m), 0.96 

(3H, s), 0.95 (3H, s); 
13CNMR (CDCI3, 100 MHz) 8 166.19, 149.49, 143.85, 140.90, 136.93, 129.97, 119.64, 109.18, 102.05, 

101.04, 56.83, 47.33, 28.87, 20.38; 

ESI-MS: 278.1 [M+H]+ 

mnm i-. 5'-5g»-3S4'-&¥n«»g&«#T»mj8c a-2) 

O^H O.// .O O O^OH 

-O o 

LiOH 
\-~o 

H,N 

\-~o 
HATU 
TEA 

1-2 

iSiSOml^nM11!3,iPAKSfeSZiM—ZiSH(300mg, 1.3mmolX 10ml ^7K0l&^Rt 163mg, 

3.9mmol), N2®i^TiPl&S 70°CJXJS 1 'hfrfo 3,4-^lptM¥3l-5-5ft3S^¥i!li: (215mg, l.lmmol) "M 

7 5ml 0.5 70°CM 10 

ixlS^^:Mf#ihiP^0 , iPA 20ml ISWllifo 

2N ik^SpH2.0, 1 'hN, MffittitMIS#, MTil, 
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(190mg, 73%)o 

5'-?§3l-3V4'-^¥—(190mg, 0.80mmolX ^TJK (71mg, 0.97mmolX HZJ®; (122mg, 

1.2mmol) 10ml ;feR—15min, fitfitiPA HATU (368mg, 0.97mmol)o 

Wiil#2M= iPA 20ml 7jC> (2x20ml) 

5 m, iJiiiMf. c^im = 
3/1) mk, #?lj5'-€S-3',4'-^¥Hfl®|i^^TSIM (140mg, 60%)o 

*H NMR(CDC13, 400 MHz): 81.15 (1H, d,J = 1.2 Hz), 7.53 (1H, d,J = 15.2 Hz), 7.19 (1H, d,J = 1.6 Hz), 

6.36 (1H, d,J= 15.6 Hz), 6.26 (2H, s), 5.72 (1H, br), 3.23 (2H, t, / = 6.8 Hz), 1.85 (1H, m), 0.97 (3H, s), 0.96 

(3H, s); 

10 13C NMR (CDC13, 100 MHz): 8 165.32, 151.37, 144.62, 138.53, 132.27, 129.83, 122.31, 117.12, 111.64, 

104.20, 47.42, 28.23, 20.36; 

ESI-MS: 293.1 [M+H]+ 

mnm 3= a-3) 

3.9mmol), N270°CBLM 1 3,4-^iSM¥2?-5-$Bii¥¥ll: (300mg, l.lmmol) 

5ml 0.5 ASMS1Mf 70°CfijS lO/>Bt 

^^Jn#ihiP^= iPA 20ml AP 

2N ikMSpH2.o, 1 W, 5'-#t 

20 -3',4'-^¥Hft^|iM (245mg, 70%)o 

5'-^-3',4'-^¥—(245mg, 0.77 mmolX (71mg, 0.97mmolX HZJJK (122mg, 

1.2mmol) 10ml ^CTK—15min, fitfitiPA HATU (368mg, 0.97mmol)o 

mUTmmMPr 2 /M= W±M&, iPA 20ml 7jC> ^*C¥£n (2x20ml) «TK 
m, iJiiiMf. c^im = 

25 5/1) mfc, #?lj5'*3',4'-^¥Hfl^M^TSIM (200mg, 69%)o 
*H NMR (CDC13, 400 MHz): J7.45 (1H, d,J= 15.6 Hz), 7.29 (1H, d,J= 1.2 Hz), 6.92 (1H, d,J= 1.2 Hz), 

6.23 (1H, d,J= 15.2 Hz), 6.05 (2H, s), 5.63 (1H, br), 3.21 (2H, t, / = 6.8 Hz ), 1.84 (1H, m), 0.96 (3H, s), 0.95 

(3H, s); 
13CNMR (CDCI3, 100 MHz): 8 165.93, 150.75, 147.20, 139.35, 131.53, 131.49, 120.47, 106.46, 106.85, 

30 101.29, 70.86, 47.35, 28.86, 20.39; 

c 

1-3 

15 iSiSOml^nM11!3,iPAPIjfc3IZ^li^.ZiS!§(300mg, 1.3mmolX 10ml ^7K0l&^Rt 163mg, 
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(1-4) 

^1 °ySA O^OH 

LiOH 

HpN 

HATU 
TEA 

^—O 

1-4 

iSiSOml^nM11!3,iPAKSfeSZiM—ZiSH(300mg, 1.3mmolX 10ml ^7K0l&^Rt 163mg, 

3.9mmol), N270°CBLM 1 ^B^o 3,4-HlptM¥3l-5-#J^¥i!li: (200mg, l.lmmol) 

5ml 0.5 ASMS11= Mf 70°CfijS 10/>Bt 

^^Jn#ihiP^= iPA 20ml 

2N ikMSpH2.o, i 'hN, 

-3',4'-^¥Hfl®|iM (175mg, 70% )„ 

5'-M-3',4'-^¥—(175mg, 0.77mmolX J^TJK (71mg, 0.97mmolX HZJJK (122mg, 

1.2mmol) 10ml ;feR—15min, fitfitiPA HATU (368mg, 0.97mmol)o 

mUTmmMPr 2 /JN0^= W±m&, jjpA 20ml TfC, ^*C¥£n (2x20ml) «TK 
m, ^MW> iJiiiMf. c^im = 
5/1) m#?lj5'-ii-3',4'-^¥HflS|iM|fiTSIM (160mg, 74%) = 

*H NMR(CDC13, 400 MHz): £7.40 (1H, d,J = 15.6 Hz), 6.92 (1H, d,/= 1.2 Hz), 6.81 (1H, d,J= 1.2 Hz), 

6.18 (1H, d,J= 15.6 Hz), 6.00 (2H, s), 5.62 (1H, br), 3.15 (2H, t, / = 6.8 Hz), 1.77 (1H, m), 0.89 (3H, s), 0.88 

(3H, s); 
13CNMR (CDC13, 100 MHz): 8 165.87, 149.23, 145.59, 139.62, 130.52, 123.68, 120.60, 114.43, 105.57, 

102.41,47.34,28.85,20.37; 

ESI-MS: 282.1 [M+H]+ 

5: 5'-HM¥8-3',4'-&¥—&ag&&#T8BfeJSc (i-5) 

"1 
O^H CX/> ,o 9 Ck. .OH 

-o 
:,<A O-^v 

LiOH 

HpN 

HATU 
TEA 

itSOml^PM11!3, iPAKSfeSZiM—ZiSH(300mg, 1.3mmolX 10ml ^7K0l&^Rt 163mg, 

3.9mmol), N2{^^TiP^S 70°CBLM 1 3,4-HlptM ¥S-5-HM ¥3£¥¥11 (240mg, l.lmmol) 

^5ml 0.5/>BfflWSAMt= 70°CSlS 10 Wo 

SiS^^jn^ihiP^o iPA 20ml 
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ttiP2N SiSpH2.0, l 'hN, 

(170mg, 59%)o 

5'-HM¥3;-3',4'-^¥—(170mg, 0.65mmolX (57mg, 0.78mmolX HZJ® (100 

mg, 0.97mmol) 10ml ^C7X—U ^ 15min, ffiffiiPA HATU (300mg, 0.78mmol)o 

5 &JC^4PTMM# 2 /JN0^= W±M&, iPA 20ml 7jC> ^*C¥£n (2x20ml) $ 

iJiiiMf. c^im 
=5/1) ^#?lj5'-Hi;¥S-3',4'-^¥Hfl®^^TSIM (140mg, 70%)o 

*H NMR(CDC13, 400 MHz): £7.53 (1H, d,J = 15.6 Hz), 7.17 (1H, d,/= 1.2 Hz), 7.11 (1H, d,J= 1.2 Hz), 

6.29 (1H, d,J= 15.6 Hz), 6.13 (2H, s), 5.65 (1H, br), 3.22 (2H, t, / = 6.8 Hz), 1.84 (1H, m), 0.97 (3H, s), 0.95 

10 (3H, s); 
13C NMR (CDC13, 100 MHz): £165.97, 149.60, 146.31, 139.08, 129.81, 123.80, 121.63, 121.29, 119.36, 

109.49, 103.09, 47.42, 28.84, 20.35; 

ESI-MS: 316.1 [M+H]+ 

&66M 6: 5-(5'-¥*S-3',4'-^¥— (1-6) 

£50mlHPjfg4]» iPA4-j$®ni$®HZJg (325mg, 1.3mmolX 10ml MM 

(163mg, 3.9mmol), N2 WTWM 70°CSlS 1 $ 3,4-^fLM¥S-5-¥ftS^¥BI (200mg, 

l.lmmol) ^5ml 0.5/>B^«IAMt= Sg|f 70°CSlS 10 Wo MM 

ftiiim APA 20ml 
20 ?#StfftfviliP 2N ik^SpH2.o, MffittitMIS#, MTil, 

#®Jtf0]#5-(5'-¥M-3',4'-^¥Hfl^®)lXHj:#M (125mg, 65%) = 

5-(5'-¥ft3;-3',4'-^¥—ft3;^3;)lX—i#H (125mg, 0.65mmolX J^TJK (57mg, 0.78mmolX H 

Zi® (lOOmg, 0.97mmol) ?|rip 10ml ^CTK—sR ¥ llin: + > 15min, fitfitiPA HATU (300mg, 

0.78mmol)o 2 Wo W±M&, iPA 20ml 7jC, ^*C¥£n 

25 (2x20ml) SJ5SSMf= (^IMO: 

= 3/1) mit, #®j5-(5'-¥fis-3',4'-^¥Hfis«)iXHj:#^T«B$ (i40mg, 

71%) = 

lU NMR(CDC13, 400 MHz): £7.29 (1H, dd, /, = 10.0 Hz, J2 = 12.8 Hz), 6.69-6.58 (3H, m), 6.51 (1H, s), 

5.91 (2H, s), 5.87 (1H, d,J= 14.8 Hz), 5.55 (1H, br), 3.85 (3H, S), 3.12 (2H, t, / = 6.4 Hz), 1.76 (1H, m), 0.88 

30 (3H, s), 0.86 (3H, s); 
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13CNMR (CDCI3, 100 MHz): £166.45, 149.46, 143.82, 140.94, 138.97, 136.15, 131.52, 125.42, 123.83, 

108.08, 101.94, 100.28, 56.78, 47.26, 28.87, 20.40; 

ESI-MS: 304.2 [M+H]+ 

iSiSOml^nM11!3,iPAKSfeSZiM—ZiSH(300mg, 1.3mmolX 10ml ^7K0l&^Rt 163mg, 

3.9mmol), N2{S:^TiP^3l 70°CBLM 1 '.hfrfo 3,4-H^tM¥3S^¥8i: (165mg, l.lmmol) 5ml 3c 

0.5 W^tMASMEto 70°CSIS 10 Wo 

ffihMAo iPA 20ml ^^7X^0#?#!?= fa±MStffff}itAP 2N £fc 

10 ^5pH2.0, 1 'hN, gjiiiftis#, MTil, #®Jtf0]#3',4'-^¥ 
—(180mg, 80% )o 

3',4'-^¥—(180mg, 0.94mmolX (83mg, 1.12mmolX HZJ® (142mg, 1.4mmol) 

JlriP 10ml ^CTK—15min, fitfitiPA HATU (425mg, 1.12mmol)o 

i#2/M= iPA 20ml 7jC> ISt)5^aitt= Hii¥^ (2x20ml) $M|, 

15 tn+g, satisf. c^im =3/1) mit, 

#a3')4'-^¥2«iftfii#T$ii (188mg, 81%) = 

*H NMR(CDC13, 400 MHz): £7.45 (1H, d,J = 20.4 Hz), 6.90 (1H, s), 6.88 (1H, d,J = 10.8 Hz), 6.68 (1H, 

d,J= 10.8 Hz), 6.22 (1H, d, J = 20.8 Hz), 5.96 (1H, br), 5.89 (2H, s), 3.13 (2H, t, / = 8.8 Hz), 1.77 (1H, m), 

0.88 (3H, s), 0.86 (3H, s); 

20 13C NMR (CDC13, 100 MHz): £ 166.53, 149.10, 148.36, 140.58, 129.57, 123.92, 119.36, 108.65, 106.54, 

101.59, 47.35,28.87, 20.35; 

ESI-MS: 248.1 [M+H]+ 

MM 8: a-8) 

MM 7: 3S4'-OT-M®M^TS« (1-7) 

5 1-7 

1-8 

25 $ 5'-HM¥S-3',4'-^¥Hfl^M (200mg,0.77mmolX (1.54mmolX 
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— ZJJK (233mg, 2.3mmol) 20ml ;feR—SS ¥^l=l=, > 15min, fitfitiPA HBTU (352mg, 

0.92mmol)o 2 Wo W±M&, iPA 20ml 7jC, ^*C¥£n 

(2x20ml) SJ5SSMf= ($5fcM: 

^WffilZMZM =3/1) mit, (200mg, 90%)o 

'HNMR (CDC13, 400 MHz): £7.57 (1H, d, J = 15.6 Hz), 7.18 (1H, s), 7.15 (1H, s), 6.78 (1H, d, J = 15.6 

Hz), 6.14 (2H, s), 3.19 (3H, s), 3.08 (3H, s); 
13CNMR (CDC13, 100 MHz): £166.24, 149.44, 146.15, 140.62, 130.01, 123.89, 121.19, 119.26, 117.28, 

109.40, 102.91,37.43,35.98; 
19F NMR (CDC13, 400 MHz): £-61.48 

ESI-MS: 310.1 [M+Na]+ 

MM 9: 5'-HM¥S-3',4'-^¥— Z.SlfeJ8c (1-9) 

5'-^.M¥3;-3',4'-^¥—(300mg, 1.15 mmolX — ZJJK (170mg, 2.3mmolX — ZJJK 

(350mg, 3.45mmol)J#X 10ml ;feR—sR ¥^l=l=, * 15min, fitfitiPA HBTU (530mg, 1.38mmol)o 

2 Wo iPA 20ml 7jC> M&ZJsfr&WMo ^*C¥£n (2x20ml) ¥ 

iJiiiMf. (^im 
=5/1) mit, #?lj5'-HM¥S-3',4'-^¥Hfl^MHZi®IM (350mg, 96%)o 

'HNMR (CDC13, 400 MHz): £7.61 (1H, d, J = 15.2 Hz), 7.17 (1H, s), 7.16 (1H, s), 6.71 (1H, d, J = 15.2 

Hz), 6.14 (2H, s), 3.53-3.46 (4H, m), 1.28 (3H, t, / = 7.2 Hz), 1.20 (3H, t, /= 7.2 Hz); 
13CNMR (CDC13, 100 MHz): £165.23, 149.42, 146.08, 140.59, 130.16, 123.91, 121.20, 119.22, 117.66, 

109.36, 102.89, 42.30,41.13, 15.13, 13.19; 
19F NMR(CDC13, 400 MHz): £-61.48 

ESI-MS: 338.1 [M+Na]+ 

MM 10: (1-10) 

r 

1-9 

1-10 
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5'-HM¥3S-3',4'-i^¥ —1.15mmolX RJRP$( 195mg, 2.3mmolX H2i®(350mg, 

3.45mmol) 10ml ^GTR—¥^I=K 15min, fitfitiPA HBTU (530mg, 1.38mmol)o 

mUTmmMPr 2 /JN0^= jjpA 20ml TfC, ^*C¥£n (2x20ml) «TK 
m, MW, MJaef. %mmmmMm mm-. = 

5 5/1) mk, #?lj5'-HM¥S-3',4'-^¥Hfl^MR^P^IM (350mg, 92%)o 

'HNMR (CDC13, 400 MHz): £7.55 (1H, d, J = 15.6 Hz), 7.18 (1H, s), 7.15 (1H, s), 6.80 (1H, d, J = 15.6 

Hz), 6.14 (2H, s), 3.63 (4H, br), 1.72-1.68 (2H, m), 1.64-1.60 (4H, m); 

13CNMR (CDCI3, 100 MHz): £164.86, 149.43, 146.06, 140.47, 130.19, 123.93, 121.23, 119.06, 117.64, 

109.43, 102.89, 47.07, 43.44, 26.77, 25.68, 24.64; 

10 19F NMR(CDC13, 400 MHz): £-61.46 

ESI-MS: 350.1 [M+Na]+ 

MM 11: 3-(5'-£l?S-3',4'-ft^rtS*l)-Ri#TSSl (I-ll) 
O 

NaBH4 

CoCI2 

CF3 

I-ll 

5'-HM¥S-3',4'-^¥—(200mg, 0.63mmol) Jlrip 30ml ¥S?1^3-

15 AP A COC12-6H20 (600mg, 2.54mmol), MW 0.5 W/S^HtWjPA NaBH4(195mg, 5.1mmol), 1 

2 ^0^. (2x20ml) 

(^im =5/1) m#?ij3-(5'-HM¥ 

S-3',4'-^¥(140mg, 70%)o 

*H NMR (CDCI3, 400 MHz): £6.86 (1H, s), 6.85 (1H, s), 6.06 (2H, s), 5.55 (1H, br), 3.06 (2H, t, / = 6.4 

20 Hz), 2.93 (2H, t, / = 7.2 Hz), 2.45 (2H, t, /= 7.2 Hz), 1.75-1.68 (1H, m), 0.87 (3H, s), 0.85 (3H, s); 

13CNMR (CDC13, 100 MHz): £171.44, 148.91, 143.54, 135.21, 124.21, 121.51, 117.42, 112.01, 102.29, 

46.89,38.39,31.27,28.44, 19.98; 

19F NMR(CDC13, 400 MHz): £-119.72; 

ESI-MS: 340.1 [M+Na]+ 

25 MM 12: 5-Hm¥»-3,4-^¥-*ca^¥m^Ta« a-12) 

HBTU 
O J CF3 TEA 
V-O 

1-12 

5-H|l¥S-3,4-^¥^:H3S^¥!t (260mg, l.llmmolX J^TJK (162mg, 2.22 mmolX HZJJK 
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(330mg, 3.33mmol)J#7 10ml ^7jC—sR ¥^l=l=, * 15min, fitfitiPA HBTU (500mg, 1.33mmol)o 

2 /JN0^= iPA 20ml 7jC> (2x20ml) $ 

MiMf. f mmu 
=3/1) WL, #®j5-Hfl¥S-3,4-^¥nft$^¥I^TSIM (250mg, 78%) = 

5 *H NMR (CDC13, 400 MHz): £7.46 (1H, s), 7.41 (1H, s), 6.37 (1H, br), 6.16 (2H, s), 3.26 (2H, t, / = 6.4 

Hz), 1.95-1.85 (1H, m), 0.98 (3H, s), 0.96 (3H, s); 
13CNMR (CDCI3, 100 MHz): £165.73, 149.27, 147.56, 129.47, 123.79, 121.08, 117.73, 110.40, 103.19, 

47.57,28.59, 20.16; 
19F NMR(CDC13, 400 MHz): £-61.45; 

10 ESI-MS: 312.1 [M+Na]+ 

MM 13: 5-HM¥»-3,4-^¥-«»^I(1-13) 

5-^.M ¥3l-3,4-^¥—S,3S^¥lt(260mg, l.llmmolX RJPcP$( 190mg, 2.22 mmolX =LZMZ.(330mg, 

3.33mmol) 10ml ^C7X—U ¥ ̂  t 15min, ISISiPA HBTU (500mg, 1.33mmol)o 

15 2 /JNH^O W±fflfr, jjpA 20ml TfC, (2x20ml) «7jC 

m, MiMf. (^im ^MIZMZM = 
3/1) ^#?lj5-HM¥S-3,4-^¥Hfl^¥M«SIM (280mg, 87%) = 

!H NMR (CDCI3, 400 MHz): £7.11 (1H, s), 7.03 (1H, s), 6.14 (2H, s), 3.64-3.41 (4H, m), 1.69-1.62 (6H, 

m); 

20 13C NMR (CDCI3, 100 MHz): £168.37, 148.91, 146.11, 130.45, 123.82, 121.12, 117.72, 110.69, 102.91, 

102.91,29.73,24.53; 
19F NMR(CDC13, 400 MHz): £-61.48; 

ESI-MS: 324.1 [M+Na]+ 

MM 14: 

25 JK5'-HM¥«-3',4'-^¥Hfi®^^T«B$ (1-5) , ipA», «f, 

5'-=i¥i-3',4'-

20mg= 1-2 ^t = 

MM 15: 
#5'-HM¥«-3',4'-^¥Hfi^^^T«B$ (1-5), ILIS, nmmmaeo mmm, APA 

30 JSSW^LLJ^SB 80, iPA3%p5ra¥SMJt7K?#^, 3120 gffo iPA;@SM$b U 
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5'-HM¥3l-3',4'-^¥20mgo ^ 

)k 1-2 if& = 

= 
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i. — (i) 

R2 

X. /Y 

(I) 

5 St, 
Ri H, OH, F, CI, Br, I, OCH3, OCF3, OCHF2, OCH2F, CF3, CHF2, CH2F, 

CH3, CH3CH2, CF3CH2, CN, N02, NH2^COOR3, StR3^H, CrCMligl, 

C3-C10^;IIM, C3-C10«M C6-CIOT7 

3^2n 

n 3)0, 1, 2§K3, I-2 

io x^j =0, =s, H, SH^SR3; 

Y% N >lK NR3, OIKS; StR3^H, Ci-Ci0IiiS. C3-C10^IIM, C3-C10^ 

C6-Cio7f#»; 

R23JH, Ci-Cioligl. C3-C10^;IIM, C3-C10«®, C6-CIOT7CI-CIO 

; iiK R2Y 

15 SMMMBO 
2. 1 St, 

Rl^-CF3; 
3^2 

n 3J0, 1, 2^3, I-2 ^7 

X^J =0; 

20 Y^JN, NH; 

R23JH, Ci-Cioligl. C3-C10^;IIM, C3-C10«®, C6-CIOT7#M, CI-CIO 

^illN-l^llfaftlB; lR2^^»»YMHIttl, 1MB 

3. iiKfei i cm 
25 Mt): 
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(II) 

St, 
Ri % H, OH, F, CI, Br, I, OCH3, OCF3, OCHF2, OCH2F, CF3, CHF2, CH2F, 

5 CH3, CH3CH2, CF3CH2, CN, NO2, NH2^;COOR3, StR3^jH, Q-C^lSgl, 

C3-C10^;IIM, C3-C10«M C6-CIOT7 

R23JH, Ci-Cioligl. C3-C10^;IIM, C3-C10«®, C6-CIOT7CI-CIO 

MM = 

io 5'- ¥ mm-3',4Qx ¥ •, 

5'-m-3',4Qx ¥ •, 
5'-U-3',4QX ¥ •, 

5'-Hi; ¥ m-3',4Qk ¥ HMSMIITSIM; 

15 5-(5'- ¥ mm-3',4Qx ¥ •, 
3 ',4QX ¥ •, 

5H| ¥i-3',4'-^¥r|iig«r ¥iftl; 

5HS¥ M-3',4QX ¥ Z,mm; 

5'-HM¥S-3',4'-^¥Hfl^MRtP$®IM; 

20 3-(5'-HS ¥ M-3',4QX ¥ ; 

5-HM¥S-3,4-^¥Hft^:¥I^T«®; MM 
5-H| ¥ 31-3,4-^ ¥ ¥ UnjRP^SIjfeB^= 

5. i-4 ft—St, 
^ (i) MM, mm, rom, SJM, mm, ZM> 

25 ¥M, ¥«, i¥Mi, = 

6. —S#ffii£7, 1-5 ft—iK 

7. 6 St, 

8. 1-5 mssf, 
30 •jj&'&ftTI&itW: 
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(1) Wittig & 
Wittig-Horner EM, #®JTOfi ; 

(2) (^«^ IM, mm, m®), 
nSfrf, *SMU (HATU, 

5 HBTU, EDCI, DCC^?) 

>&f, ^5'-HM¥«-3',4'-^¥H«|i^^JII4, (^«^ #m 
mm, M>, #?«©»; 5'-HM¥ 

S-3',4'-^¥Hfl®|iM, ig-^J (HATU, HBTU, EDCI, DCC ^) # 

9. 1-3 ft— 

10. llffSf, 0fM^«g: 
5'- ¥ ««-3 ',4QX ¥ =.m.%fe&mRTmmm •, 

15 5'-€«-3',4'-^¥Hfl®^^T«B$; 
5'-m-3',4Qx ¥ =.m.%fe&mRTmkm •, 
5'-HC-3',4'-& ¥ ; 
5'-HI ¥ M-3',4QX ¥ =.m.%fe&mRTmmm •, 
5-(5'- ¥ mm-3',4Qx ¥ =im.^m&=-MmRTmmm •, 

20 3',4'-&¥^«,®£&®#TS«; 
5'-Hi¥i-3',4'-^¥r|iitittr¥ai; 
5'-H| ¥M-3',4QX ¥ -HZ,mm; 
5'-H| ¥ M-3',4'-lX ¥ ; 
3-(5'-HS ¥ M-3',4QX ¥ =im.^m-nm^rmmm •, 

25 5-HM¥S-3,4-^¥Hft^:¥I^T«®; 
5-H| ¥ 31-3,4-^ ¥ ¥ UnjRP^SIjfeB^ = 


