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[0034] R^-HN 1~3®©-0H-eM^$tLTlNTt,J:l\ C1-C677 

Jl/^fJl/g£fc&C3~C6*>? U-7)\s*)\s^XfoZ>, fu§E (1) 

(7) -Jjgifc (II) : 

[0035] Dfb15] 

[0036] R3&-CH3£fc&-C2H5-e&i<JN R6&1 ~3®©-0H-eM&3*iT^T:fe> J: ̂  

% C1~C6j7Jl/^fJl/g£fc&C3~C6*>? P^JU^JUg-efe^ R7^ 

[0037] [<fb16] 

vVc"3 V^-CH, 
* CHj 

p F CHS 

[0038] -?$>&) -e£$ti&1k'£M}£fcl£?:<DM¥KllZgF&$timz& ; 

(8) -flSit(III) : 

[0039] [<fb17] 

R° 

i, iL^v.V^o^* fliii 
IW' \ /~4 I n <' \\ / 

sp-i >=/ \.o 
0 F 

[0040] XttCHt^cttN-efey, RH£-CU3%tcte-C2UbT:'&V, R8ti-H, 

S^S?¥a tlZ 1 ~3j®0M^S"eM^^ tlT l^T t cfc ^C1-C677 

ju^jug-efe1^ RHZs 

[0041] [<fb18] 

f *-•<> CH:5 

V ^ >CH3 

[0042] T?&y% M&g$a&-0HN -0-C(=0)-0-CH3t fc&-0-C(=0)-NH-C2H5-e&£) T? 

( 9 ) JU"F : 
1—[4— (4— {1—[4— (o • 7°P ;i/)7 x y ̂ >]7°P t°;u}-2H-i,2,3 
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- h 'J 7y-Jl/)-2-7P 7 X-Jl/]-3-(2-1 K • ̂ x^JU) 0 U 

T ; 

4-{4-[(1R)-1-{[6-(*>£ P7°P bf'J *J >-3—f JUM ̂ >} X 

^JU]-2H-1,2,3- K 'J Tx/-JU-2-<{Jl,}-N-[(1R, 2R)-2,3-^ L KP**>-1-* 

5L;U7°P t°;U]-2-7>'U^P^>X77$ K ; 

I-(4-{4-[(IR)-I-{[6-(^>/7 p7°p tf'j ̂ >-3— 

x^JUl^H-I^S- K 'J 7,/-Jb-2-^Jl'}-2-7MP7x-^)-3-(2-t: KP 

Jr^>xfJb)^U7 ; 

4— (5— {1 —[4— (0 P 7°P 7 m 7 *>] 7°P t°;U}-2H-^ K ^ x/ 

-;U-2—r;u)-2-7;U^P-N-[(1 R)-2-1 KP^rH-yfJHfJ^>X7 

$ K ; 

4— (5— {1 —[4— (0 P 7°P 7 i7 +i/]xf;i/}-1,3-f 71/-

;U"2—r;u)-2-7;U^P-N-[(1 R)-2-1 KP + H-^fJbxfJl/]^>X7$ 

K ; 

4-[4-0-{[6-(*>£ P7°P tf'j y >-3—r ;i/]^+^}xfji/)-

JU-2—r;U]-2-7>'U^P-N-[(1R)-2-t; KP+^-l-^ ̂ JUX^1 

Jl/]^>X7$ K ; 

7°P t°;u-4-[4-(i-{[6-(i>^ p 7°P JU) tf'j Vy-3-'f 

;U]^^r^}x5l>iU)-1,3-^^HtV->iU-2-^>iU]-2-7>iU^P^>X77$ K ; 

1-{4-[4-(1_{[6-(^>/7 p7°p t°)Utl)ly^—)U) t°'J *Jy-3-'fJl/]^^ri/}xf 

^)-1,3-^^+fV-Jb-2-^Jl/]-2-7i^P7x-Jb}-3-(2-t: KP^r^Xf 

JU)^ U77 ; 

4-{5-[(1R)-1-{[6-(*>£ P7°P bf'J *J >-3-'fJUM ̂ :>} x 

fJb]-1,2,4-^Jr+f^7V-Jb-3-'f Jl/}-2-7Jl/^P-N-[(1R)-2-t: h'P+i/-

1-^f^xf^]^>X7$ K ; 

1-{4-[5-(1-{[6-(*>£ P7°P t°'J *Jy-3-'fJl/]^^ri/}xf 

Jb)-1,2,4-^^rti;7V*-Jk3-^Jb]-2-7MP7xzjb}-3-(2-t h'P + 

^x^ju)-} \s7 ; 
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4-[3-(1-{[6-(*>£ P7°P fcf'J ^>-3—f + 
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13N33ctt/15N) , (150, 17033cfct/180) N 7 y HCDHOtel* (18F) & 

[^fuft^tl/c{b^tl£ itfrM t)>£0 
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\t£i%(D&it(Dn£;(DW*£i^%t^x*%mz^istiz>0 mtiLfo-zmmz 
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[0076] *mmzttcs -JSS^(D~ (VIII) -e£$tiz>ik-£M}<D7n K7 9^ 
#Lt#£0 -fl£it(I)~ (VIII) T?^3ft£<b^$]©g§# 

fr-e&y, *fgBj^bi^c^3ti£ib 

[0077] ^ph'7';^Lt(i, :pju+,Mb3:/c& 
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'J Vll-fb^ tl/'cfb'n^^if^^tf £>tl£> ($iJ^Ji\ PovL Krogsgaard-Larse 

n£>% TA Textbook of Drug Design and DeveLopmentJ harwood aca 

demic publishers^ 1996^% 351 ~385J|#,B.l) o Z. CD cfc 9 &7°P K>;7 '> 

, (VIII) T-^ti£lbi§r^fri^ 

^3tlt#£o 

[0078] *fg0SOMbi=r^ 

-o Xs &miZ&ittZZ.ttfX$2>o 
[0079] ^mn<Dit^mtc^(Dm^mz=amisnm^ik^ ®ti/cMP§TfF 

mz^tztcto, iMHSfe mmmms toimwmiz^z 
(impaired glucose tolerance: IGT) N EB/iU 

§tljiSL^I& (^J^.ti\ iftilslftl^EN ifl]PbX7~P JHfO.;[EN iHilfn. 

J±^ y<7*s> KP-A, ;m >L^±, 'MS 

Wfcs amts S±I& ^rh-i/^a 0>£0 

£ £ Xf/ £ /c 3 tit#£ g££$lJ$$] ©#$]$# £ L T3 tit# 

§ o 

[0080] tl?#£^&s ®tl/c/3«3;/c 

t#£ElPlflJ^!^CD;^'$]j5Sc^£: 3 tit#•So 

[0081] *%m<D\t£;%%tciz^(DM¥mzi$nistimz>mz%tc, 

[0082] ^mn<Dit^mtc^(Dm^mz=amisnm^^^t^mmm^ 
PffLS]^ ($J;U£\ th, ^7, -fttzZs fcfSLOith) iz 

t#£o 

[0083] mnm^ 
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-iTmmxx* z>0 
[0084] mnm<Dwmmj&m<DMm£Lz&. mmt a^-tz 

)\S$L TKSiJs f&m$L ?L£Js VP >> 7°SiJs X IJ + is)im&Etf b ti S 0 

MRMs &n%k S^;l*ism P-^-r>^iJ, RTli£!k 

B&jsi&k ®>nb&k fL-fb^y, tm&k \m 
§ijs m\mi mRM, ^£<&wtc ̂  u T^mtR L, nmizm^x 
mi&nnm&o 

[0085] ail, $kwMs ?)\,%L 0 'J -

Agys IM^JS mm%L p$A£ijs X7°\S-M, m 

InMibMs *#£!k 

?Mt$k m\mi mmL mmi mm\m, tm 
SiJs UmMs fimMs PM^&Js H;S{bSiJs ^£-£!J&££i&^tcj&; UT^g 

liEHiRLN tl%%)0 

[0086] ^ 

m. fonteziz&vmftztf, HP&^©*ii^tcti, I0IH&HK J&A-A 
-0^fckK ^b^t)^M-ei~2000mgN $?£ L< tt1~400mg-efeyN $mn 

£-£©*fiirtcti, 1 0iH&Hk /SA-A-m^fckK <b^$i&M0.0i~50 

0mgN £f S L < t£0.1 ~300mgT'fe'i>o 

[0087] J^T, #t®k mm\, mmn&£x?mmnzmfT*m8zzbizmm 
tc§£0/3 f £>if, ^^0^(D150tiz.tibtcPJl^£ti£t»©T?ti&i\ 

[0088] (#^ij 1 ) 2-[3-7>/U^P-4-(p< K+y^>'U/K->'U)7x-;U]-2H-1,2,3-K 

'J 

[0089] [<fb28] 
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[0090] 4-7^ (Bioorg. Med. Chem. 2009, 17, 704 

2-7051.) (13.0gN 76.9mmoL) £3Ni*I£7K;#>S (108mL) KJKJSU fcftTV 

Mlt^h'J^A (5. 57g% 80.7mmoL) CD* (25mL) 1JP*. 

tco 11^X30^^^^ mbtl M£^h'J7A (82.0g) fed; 

X? J TO (14.3mL) 07K (412mL) 

J-)l (52mL) 0;Ft^;1^^7K^T-e5^^^^TiPx/co H^-C90#^£ 

W&s VOnnttyziU^&Ltco £ 

»w^K'j7A-eig'j:#L/co 5so®.s mmTmrnzmzu m^ntern 
>l£x^y-JU (228mL) (114mL) U kh'P+W$> 

±mlt±m (6. 06g% 84. 5mmoL) K 'J 7 A (13. 9g% 169mmoL) 

tco ^^*e2.50#r^Ji^N VOnnttyz^&Ltco 

%bntcMmm^mymmi-v)^^xm^tc0 ?>ims mmTmmzm 
iu mbtitctmzmm d20mD s&zfmfc&m. d79mD -e^L/c0 6 
Q°cxmmmmks mbntc^m^v^ 
Lh"P77> (239mL) U j^It^'J^A (106g, 0.769mol) £jbp*.fc 

o VOnnttyziu^&Ltco 

%bntcMmm^mymmi-v)^^xm^tc0 ?>ims mmTmmzm 
% btltcWtk1*:^ 'J ~h fJist) W=7~? < — 

y) (15.9g, j»:7i%) %mtc0 

1H-NMR (400MHz, CDC L3) Sppm: 

8.27 (1H, s), 8.13-7.98 (3H, m), 4.49 (2H, q, J = 7 Hz), 3.97 (3H, s) 

, 1.45 (3H, t, J = 7 Hz). 

[0091] (#^IJ2) 2-[3-7>/U^P-4-(P< h^JU/^-JU) 7 x-JU]-2H-1,2,3- K 

'J 7s/—)\y~4-ti)\y^yW. 

[0092] [<fb29] 

[0093] (15.9g% 54.2mmoL) (159mL) £<£ 
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Z$T K -y t: K • 7 > (159mL) K 'J 7 A7K 

mm (59.6mL) £5#F^frttT)rFLfc„ 1.50tP^m^ 

7K£<£t^x51JUx-^JU£iP;i:fr}S Lfc0 (5 

9. 6mL) K 'J 

VA-e&mLfco 3SU^ m(1 

2. 6g% W : 88%) £?#fc0 

1H-NMR (400MHz, DMS0-d6) Sppm: 

13.80 (1H, m), 8.63 (1H, s), 8.16-7.92 (3H, m), 3.90 (3H, s). 

[0094] (#^IJ3) 2-y )[/^ P-4-{4-[p< h+:> (/• JU]-2H-1,2,3-

K <J Tx/-Jly-2—f 

[0095] [<fb30] 

[0096] #^iJ2Tl#^tl/cjb^ (12. 6g% 47.5mmoL) N N,0-i/7f Jl/H h'P^> 

JU;7^ >m%ik (5. 56g% 57.0mmoL) N N-(3-y T)UT $ 7 7°P L°JU)-N' -x 

$ K±mll±m (10. 9g% 57. 0mmoL) fectt/1-t: K P + ^ >x/ K 

'J TSJ—JU—(8. 73g% 57. 0mmoL) 0,y^PP^5'> (189mL) 

tC, 7K/T~FtCT K 'J x^JUT7$ > (15.9mLN 0.114moL) £2jPa.fc0 HD;^CT1 

5^, ^^tcTi80#^ji^N 

£:> 'J PY K^'^7 -r - (10%M|X 

fibAy^PP^» tl§Elbl=r^ (9.65g% J» : 6 

6%) zmtc„ 
1H-NMR (400MHz, CDC L3) Sppm: 

8.25 (1H, s), 8.13-7.95 (3H, m), 3.97 (3H, s), 3.85 (3H, s), 3.46 (3H 

, br s). 

[0097] (#^IJ4) 2-7;U^P-4-(4-7°P ¥^-)\S-2W-\, 2, 3- h <J 7V~)\y~2-^JU 

o 
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[0098] [<fb31] 

[0099] (1.67g% 5.42mmoL) 07" h ̂  t: K P 7 ̂  > (33m 

L) S&TS&K, K LT10mo 

l%±^b#fpx£#^ 1. 0moL/L ^ t 7. 04mL% 7.04mmol 

) ZffiTLtco ifJb7ni/^A^PU K (H± 

, 3.52mLN 3.52mmo L) £iIJp L/c0 11^^X20^^^^ 

^A^P'J K (H±, 3.52mLN 3.52mmol) £iIJp L/c0 10^}i# 

^ L/Co 

^K'J^A-e^iL/co 3SU^ MJ±T;m£^£U ?#£tifcgl>S£*> 'J 
tjfjistj^A? P7h^7^ - (y^pp^^v) y 

, tllElblir^ (0.921g% J»:61%) £?#*:„ 
1H-NMR (400MHz, CDC L3) Sppm: 

8.27 (1H, s), 8.14-8.10 (1H, m), 8.02-7.95 (2H, m), 3.98 (3H, s), 3.1 

6-3.11 (2H, m), 1.29-1.25 (3H, m). 

[0100] (#^IJ5) 2-y )[/^ P-4-[4-(1-L KP+y 7°P t°;U)-2H-1,2,3- K 'J TSJ 

—JL—2—r 

[0101] [<fb32] 

[0102] (0.231g% 0.833mmoL) J- )l (5mL) £<£ 

h7b KP7 7> (5mL) 7jC'r~R;:T7.K^'fbtf\r!7^:^ K 'J 

0 A (49.8mg) £2jp*.fc0 Mix 

^jiszm&Ltcc zim 

s US % btitc^ykJki/ 'J t> 7A^?P7 h ?>:7 7 -T 

- (25%M|x51;U/^ + Ht» tl§Elbl=r^ (0.213g 
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, m : 92%) %mtco 
1H-NMR (400MHz, CDC L3) Sppm: 

8.09-8.05 (1H, m), 7.93-7.85 (2H, m), 7.81 (1H, s), 4.94-4.89 (1H, m) 

, 3.96 (3H, s), 2.20-2.19 (1H, m), 2.01-1.88 (2H, m), 1.05-1.02 (3H, 

m). 

[0103] (#^IJ6) 4-(4-{1-[4-(*>£ P7°P £°)l>t)7 x J ^f->] 7°P tfJU 

} —2H—1,2,3- h 'J 77V-;U-2-^;U)-2-7;U^P 

[0104] [<fb33] 

[0105] #^iJ5Tl#^tl/cjb^ (0.206g% 0.738mmol) N ^P7°PL°JU (4-t 

KP+i>7 x-;U)p< ^ 7 > (0. 132g% 0.811mmoL) N K 'J 7 x ~)\sft 

770 (0.213g% 0.811mmoL) ©rh7bKP77> (5mL) 

tCT5.50tP^m^ SiUc„ 

'J P7 K^'^7 -T — (20%M|x^1>'U/^+Ht>) 

d ̂  tC <fc y % tl§Elbl=r^ (0. 295g% J» : 94%) 

1H-NMR (400MHz, CDC L3) Sppm: 

8.10-8.06 (1H, m), 7.98-7.86 (4H, m), 7.76 (1H, s), 7.01-6.99 (2H, m) 

, 5.52-5.49 (1H, m), 3.96 (3H, s), 2.62-2.56 (1H, m), 2.21-2.07 (2H, 

m), 1.20-1.17 (2H, m), 1.10-1.06 (3H, m), 1.00-0.97 (2H, m). 

[0106] (#^IJ7) 4— (4— {1 — [4— (P 7°P £°)l>t)7 x J ^f->] 7°P tfJU 

} —2H—1,2,3- h 'J 77V-;u-2-^;u)-2-7;u^p^m» 

[0107] [<fb34] 
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[0108] (0. 282g% 0. 666mmo L) 07" h ̂  t: K P 7 ̂  > (5 

. 6mL) 1 K 'J 0 ATK;#>S (0. 73mL) 60 

°CtCT10l^Jim^ 1N*®Hb^ K 'J OAfrmfc (0. 73mL) %mQLfc0 60°C 

t&Lfco ?# £ tlfczKJf tC 1 N±^I|TK;#)S (1.46mL) £Jp*_y ^ >"e2[g] 
aaiL/co 3su^ MJ± 

tllElblir^ (0.243g. J» : 89%) £?#fc„ 
1H-NMR (400MHz, CDC L3) Sppm: 

8.19-8.15 (1H, m), 7.99-7.89 (4H, m), 7.78 (1H, s), 7.03-6.99 (2H, m) 

, 5.53-5.50 (1H, m), 2.63-2.56 (1H, m), 2.22-2.06 (2H, m), 1.21-1.17 

(2H, m), 1.11-1.07 (3H, m), 1.01-0.96 (2H, m). 

[0109] (#^IJ8) 4-(4-77-tz5l>'U-2H-1,2,3- h 'J T V-JU-2-^ JU)-2~7 

[0110] [<fb35] 

[0111] #;#$|]3"TM# £> tl/c-fba"^ (6. 60g% 21.4mmoL) 07" h ̂  t: K P 7 ̂  > (132 

mL) K (0.99moL/L 

LKP7:7>;#}^ 34. 6mL% 34. 3mmoL) ^jiSTL/co IWI/mtCT 1 

Mix^^-eaai Ltc0 %bntcMW,m^wntWLi- K 
'J^A-e&'JtL/co 3 SO^ ?#£tifcgl>S£*>lJ2j4t 

j^7A^P7h^7'f - (y^pp^^v) *i 

lElbl^) (4. 63g% W : 82%) £?#fc0 

1H-NMR (400MHz, CDC L3) Sppm: 

8.26 (1H, s), 8.15-8.11 (1H, m), 8.03-7.95 (2H, m), 3.98 (3H, s), 2.7 

1 (3H, s). 

[0112] (##0J9) 2-7;U^P-4-[4-(1-t K P ̂ >x^JU)-2H-1,2,3- h 'J TSJ~ 

)\s-2-4 )\sy&nmmL*^-)\s 
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[0113] [<fb36] 

[0114] (0.185g% 0.703mmoL) J—)[/ (4mL) i§;Ij 

mz, 7jC£"RCT7.KSllb*'7Sl:»- K 'J (42. 0mg) %1)\\7Ltc0 ll^CT50| 

mmmks Mtx^u-eaaiL/co m^ntz^mmzm 
intmi- K u ^A«L/-CO 3so^ 
%.**/ 'J • v h^77-r - (i5%M|x51>'U/y^ • n* $ y) 

Z-mmtZZtlZ^V. tllElblir^ (0.174g% J»:93%) £?#*:„ 
1H-NMR (400MHz, CDC L3) Sppm: 

8.10-8.05 (1H, m), 7.93-7.86 (2H, m), 7.83 (1H, s), 5.19-5.12 (1H, m) 

, 3.96 (3H, s), 1.65 (3H, d, J = 7 Hz). 

[0115] (#^ij 1 0) 4-(4-{1-[4-(:>^ P7°P L°JU;bJU/:K-JU)7xy 

-2H-1,2,3- h 'J 7 V-Jls-2—f JU)-2-7 Jlsj 

[0116] [<fb37] 

[0117] ##0J9-e?#£*lfc<b£-$] (0.173g, 0.652mmoL) N ^P7°PL°,iU (4-t 

KP+y 7 X-;u)p< ^ y > (0.116g% 0. 717mmoL) N 33K 'J 7 x "JU* 

770 (0.188g, 0.717mmoL) ©rh7bKP77> (4mL) 

tCT77x/y^>'U^>I|y-tert-7"51>'U (0.165g% 0.717mmoL) £flPx.7c0 

izxmmmmks s^Lfc„ ?#£tifcgi>s£*>|j 
i^7A^P7h^77< - (20%M|x^1>'u/^+Ht>) 

^ tC <fc y % tl§Elbl=r^ (0. 293g% £»ft) £?#*:„ 
1H-NMR (400MHz, CDC L3) Sppm: 

8.10-8.06 (1H, m), 7.99-7.97 (2H, m), 7.93-7.86 (2H, m), 7.80 (1H, s) 

, 7.04-7.00 (2H, m), 5.77-5.73 (1H, m), 3.96 (3H, s), 2.63-2.57 (1H, 
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m), 1.80 (3H, d, J = 7 Hz), 1.21-1.18 (2H, m), 1.01-0.96 (2H, m). 

[0118] (#^ij 1 1 ) 4-(4-{1-[4-(:>^ P7°P L°JU;bJU/:K-JU)7xy 

-2H-1,2,3- h 'J Tx/-JU-2->f JU)-2-7JU# 

[0119] [<fb38] 

[0120] #^$yi0T't#^tl7Hbn"!t:#) (0.290g) CD7-h ^ t: K P 7 ̂  > (5.8mL) 

K, ^tCT1N7KI^b^" K 'J (1.43mL) ZMZfco 60°CtCT10#^ 

% tl/c7KH iz 1 N±^I|TK;#)S (1.43mL) 0 P P * $ y-Z'2m&lh Ltc 

o MJ±Tmmz 
m£tzz.£iz&v, (0.2269, J»:88%) %mtc0 
1H-NMR (400MHz, DMS0-d6) Sppm: 

8.32 (1H, s), 8.12-8.01 (3H, m), 7.94-7.85 (2H, m), 7.18-7.16 (2H, m) 

, 6.02-5.97 (1H, m), 2.87-2.80 (1H, m), 1.75 (3H, d, J = 6 Hz), 0.98-

0.96 (4H, m). 

[0121] (#^IJ12) 2-7;U^P-4-(4-7°P t°^->/U-2H-1,2,3- h 'J Tx/-JU-2-

^u)£,i,» 
[0122] [<fb39] 

[0123] <b tl/c-fba"^ (0. 920g% 3.32mmoL) ©T h7b h"P77> (18 

mL) ^tCTINTKII^b^ K 'J (7.30mL) £JpXtc0 60°C 

MU/c o % tl/c7.KH iz 1 N±^HTK;#)S (7. 30mL) 0 P P * $ >r-2 

iuaaiL^„ m 
I±TmM£g£T&Z£lZj:i>Js tllElblir^ (0.830g% J»:95%) *%tc 

0 
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O 

1H-NMR (400MHz, DMS0-d6) Sppm: 

13.54 (1H, br s), 8.67 (1H, s), 8.15-8.11 (1H, m), 8.04-7.97 (2H, m), 

3.16-3.10 (2H, m), 1.15-1.12 (3H, m). 

[0124] (#^IJ13) 2-7;U^P-4-(4-7°P t°^->/U-2H-1,2,3- h 'J Tx/-JU-2-

-f tert-^JU 

[0125] [<fb40] 

H3C, 
o j 

HSC U\ 
H,C-)--0 W/ < j 
HjC" F/^ N 

[0126] #;#$|J12"TM#b(0.920g% 3.13mmoL) (DVO • • > (16.5m 

L) N-yK y-tert-y^JU^-tz ̂ -

JU (1.50mU 6.27mmoL) £2jPa.fc0 ^lCT190^i££M^ 

JUA T7 $ K y-tert-y^JU^-tz^-JU (6.00mL% 25.1mmoL) £iIJp L/c0 ^ 

^CT220#P^m^ J5J&&*©5§&£)mj±Ts ?#£*ifcgl>S£ 
yUp?h^77< - (y^ppp<^>) 

<ty, tllElblir^ (0.370g% J»:37%) £?#fc„ 
1H-NMR (400MHz, CDC L3) Sppm: 

8.26 (1H, s), 8.06-8.02 (1H, m), 7.98-7.90 (2H, m), 3.14 (2H, q, J = 

7 Hz), 1.62 (9H, s), 1.27 (3H, t, J = 7 Hz). 

[0127] (##0J14) 2-7;U^P-4-[4-(1-t KP^>7°P LMU)-2H-1,2,3- h 'J T 

V-)\y~2->T JU^t^Iltert-y^JU 

[0128] [<fb41] 

[0129] #^iJ13Tl#^tl/cjb^ (0. 366g% 1.15mmoL) J-)\s (7mL) £<£ 

h7b KP7 7> (7mL) 7jC'r~R;:T7.K^'fbtf\r!7^:^ K 'J "7 A ( 

100mgN 2. 52mmoL) £iP;i/co H/mUCT 10#^ilW<k-. JXJ^A/S^TK^AP;^ ffE 
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Ltco h 'J OAX&tikLfco 3 

sy^ I*?? 

74- (25%M|x51;U/^ + Ht» tilTSCiCiU, ^ilE'fb'n^ (0. 

381 gN /£s:ft) *&%tco 
1H-NMR (400MHz, CDC L3) Sppm: 

8.00-7.96 (1H, m), 7.89-7.81 (3H, m), 7.80 (3H, s), 4.93-4.89 (1H, m) 

, 2.21-2.20 (1H, m), 2.01-1.88 (2H, m), 1.61 (9H, s), 1.06-1.02 (3H, 

m). 

[0130] (##0J1 5) 2-7JU;tP-4-{4-[(1S)-1-L KP^>7°P L°JU]-2H-1,2,3-

h 'J yV-)\y-2-^)\y}^MMM tert-y^JU 

[0131] [<ft42] 

H ciHs V/"\_N'SAOH H*H~O \J 
f-t3U jr 

[0132] #^iJ14Tl#^tl/c'fb^ (0.369g) OhJH> (5.70mL) ^ 

iZ X 'J J ^ — if (7 0 'J J\SMRB$M.$}S from Candida antarctica) (45.4 mg) 

, (0.138mLN 1.49mmoL) Xtc0 ^lCT240^i££M£ 

N 'J/1? — if (7 0 'J J\SMRB$M.$}S from Candida antarctica) (45.4 mg) N 

(0.138mLN 1.49mmoL) £iIjQL/c0 ^lCT240^i££M£ 

% 3S'J L/co t# ^ tl/c aiL/co % 

btltz.Wfk^ 'J P7 K 7 -f - (15%-25%M|X51>'U/ 

XmWktZ^tiZ&Vmbtltc&filk^llJLy (2.90mL) 

fR U lz (|W|±) (24.0 mg) N £ (0.0722mL 

, 0. 781mmoL) *k1)WXtc0 ^KT670^i££M^ £ SflJ L/c 

o t# ^ tl/c ai L/co ^ 'J t> f )\/~h 

A^P7h^77< - (15%-25%M|x5l>'U/^ + Ht>) XtmMt&ZtlZ 

<ty, (0.179g% J»:49%) £?#*:„ 

1H-NMR (400MHz, CDC L3) Sppm: 

8.00-7.96 (1H, m), 7.89-7.81 (3H, m), 7.80 (3H, s), 4.93-4.89 (1H, m) 
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, 2.17-2.16 (1H, m), 2.00-1.90 (2H, m), 1.62 (9H, s), 1.06-1.02 (3H, 

m). 

[0133] (#^IJ16) 4-(4-{(1R)-1-[4-(:>^ P7°P 7 x y+:>] 

7°P t°;U}-2H-1,2,3- K 'J Tx/-JU-2-'()l>)-2-7 tert-7'51 

[0134] [<fb43] 

[0135] #^iJ15Tl#^tl/cjb^ (0.172g% 0.535mmoL) N ^^P7°Pt°>iU (4-L 

KP+i> 7 i —JU)p< * J y (95. 5mg% 0. 589mmoL) N £ K 'J 7 x 

X7'i'> (0.154g% 0. 589mmoL) 07^ K ^ tl K P 7 ̂  > (4mL) 

IZXT x/S/jjJl'7}\yMSs-tert-7"iLJl' (0.136g% 0.589mmoL) £jQx.7c0 

tCT220|^Jtm^ ?#£*itcWk^ 

'J P7 h^77 -r — (12% 

tl§Elbl=r^ (0.293g% W : 74%) 

1H-NMR (400MHz, CDC L3) Sppm: 

8.02-7.94 (3H, m), 7.89-7.81 (2H, m), 7.75 (1H, s), 7.03-6.99 (2H, m) 

, 5.52-5.49 (1H, m), 2.62-2.56 (1H, m), 2.21-2.07 (2H, m), 1.62 (9H, 

s), 1.20-1.17 (2H, m), 1.10-1.07 (3H, m), 1.00-0.96 (2H, m). 

[0136] (#^IJ17) 4-(4-{(1R)-1-[4-(^ P7°P L'VU^JU^-JU) 7 x y+:>] 

7°P t°;U}-2H-1,2,3- h 'J 7x/-)l-2-^i )l) -2-7 JU:* P^t^It 

[0137] [<fb44] 

[0138] #^iJ16Tl#^tl/cjb^ (0.180g% 0.387mmol) (DVOUUt^y (5.40 

mL) "M)miZX K 'J y )\y^nW^t (1.80mL) ^KT20$Fsi 

O 

F 

O 



WO 2013/108800 24 PCT/JP2013/050710 

IM, siUc„ mzti 
^/fHH *I§Elb£-

M (0.114g% J» : 72%) £?#fc„ 

1H-NMR (400MHz, CDC L3) Sppm: 

8.19-8.15 (1H, m), 7.99-7.89 (4H, m), 7.78 (1H, s), 7.03-6.99 (2H, m) 

, 5.53-5.50 (1H, m), 2.63-2.56 (1H, m), 2.22-2.06 (2H, m), 1.21-1.17 

(2H, m), 1.11-1.07 (3H, m), 1.01-0.96 (2H, m). 

[0139] (#^IJ18) 4-(4-77-tz5l>'U-2H-1,2,3- h 'J 7 x/-Jl>-2-yL)-2-7 

[0140] [<fb45] 

[0141] #^$IJ8"TM#<otl/c-fbo"^ (3. 00gN 11.4mmoL) (DT~ h z> t: K• 7 z> > (60m 

L) ^tCT1N7KI^b^ K 'J VJxfcmfc (25.1mL) £JPXtc0 60°CtC 

Ltc0 % £> tl/cTKH IZ 1 N±^I|7K;#)S (25.1mL) 0 • • * $ yX2^^ 

HH L/co 3 SO ̂  MJ±T 

tllElblir^ (3.02g) £?#*:„ 
1H-NMR (400MHz, CDC L3) Sppm: 

8.26 (1H, s), 8.15-8.11 (1H, m), 8.03-7.95 (2H, m), 3.98 (3H, s). 

[0142] (#^IJ19) 4-(4-77-tz5l>'U-2H-1,2,3- h 'J 7 x/-Jl>-2-yL)-2-7 

tert-7'^JU 

[0143] [<fb46] 

[0144] #^iJ18Tl#^tl/c<fb"^ (3. 01 g) (DVOUUt^y (60mL) 

K y-tert-y^JU^-tz^-JU (16.4mU 68 
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. 4mmoL) £jbPa.fc„ ^KT2. Mills 

Ltco ?#£*ifc0lz6 £:> 'J -hf)l>-h^i±9 PV h^77 -r - ($/£••** 

» tilTSCiiaU, ^ilE'fb'n^ (2.64g% J» : 76%) £?#*:„ 
1H-NMR (400MHz, CDC L3) Sppm: 

8.26 (1H, s), 8.06-7.91 (3H, m), 2.71 (3H, s), 1.63 (9H, s). 

[0145] (##0J2O) 2-7;U^P-4-[4-(1-t K P ̂ >x^JU)-2H-1,2,3- h 'J TSJ 

-JU-2—r>»U]^l^II tert-y^JU 

[0146] [<fb47] 

[0147] #^iJ19Tl#^tl/cjb^ (2.63g% 8.63mmoL) (52mL) fed; 

K ^ t: K • 7 ̂  > (52mL) 7jC'r~R;:T7.K^'fbtf\r!7^:^ h 'J 0 A 

(0. 756g% 19. 0mmoL) %£l)Wz_tc0 H/mUCT 101^11 W<k-. JXJ^A/S^TK^AP;^ 

L/CO %bntcMW,m%wntWii- K U ^A-eig'jt L/C0 

3SU^ ?#£tifcglz6£*> S? 
^7-r- (30%M|x^;u/^+Ht» tilTSCiiau, tllElbiir^ ( 

1. 59g% J»:60%) £?#*:„ 

1H-NMR (400MHz, CDC L3) Sppm: 

8.01-7.97 (1H, m), 7.89-7.81 (3H, m), 5.18-5.12 (1H, m), 1.65 (3H, d, 

J = 6 Hz), 1.62 (9H, s). 

[0148] (##0J2 1) 2-7^P-4-{4-[(1S)-1-bKP+^>ifJb]-2H-1,2,3-h 

'J yV-)\y-2-^)\y}^MMM tert-y^JU 

[0149] [<fb48] 

[0150] (1.58g) OhJH> (24mL) 

'J/1? — -tz (7 0 'J J\SMRB$M.$}S from Candida antarctica) (0.195g) N feet 
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(0.618mLN 6.68mmoL) ^lCT420^i££M^ J5J& 

5S'J L/co % b tl/c aiL/c o 

01*6 £s> 'J PV K^'^7 -r - (20%-28%M|x51>'U/^ + Ht 

y) -emmtzztiz&v, (0.7109. J»:45%) £?#&„ 
1H-NMR (400MHz, CDC L3) Sppm: 

1H-NMR (CDCl3) 8: 8.01-7.97 (1H, m), 7.89-7.81 (3H, m), 5.18-5.12 (1H 

, m), 1.65 (4H, d, J = 6.4 Hz), 1.62 (9H, s). 

[0151] (##0J2 2) 5-(* K+y) bf'J Vy-2-i2)\y^— K 'J )l> 

[0152] [<fb49] 

[0153] 5-t KP+y tf'J Vy-2~ti)\y^— K 'J JU (7. 24g% 60.3mmol) ®N,N-yp< 

^JUtfUUA:/7^ K (70mL) rClZXQQ%7^Mit± K >J 0 A (3. 62g% 9 

0.4mmo L) 1L/"d£, ̂ PP^fJMf JH-rJb 

(9.16m, 121mmol) %'J> mzm^lZTAbftffi&ftLtco J5J&& 

izmuMtyy^-^^m^^tfyK^-hupi, g^x^ji/-e2iuaaiu ?# 
bnMith'j^A^iL/co MJ± 

% btltz^fk^y 'J t> 7A^7P7 h^77<- (^ 

: M|X^;U = 75 : 25, v/v) 3 d £ IZ&y N tl§Elbl=r^ (8. 

63g% J» : 87%) £?#fc0 

1H-NMR (400MHz, CDC L3) Sppm: 

8.46 (1H, dd, J = 3, 1 Hz), 7.65 (1H, dd, J = 9, 1 Hz), 7.45 (1H, dd, 

J = 9, 3 Hz), 5.28 (2H, s), 3.50 (3H, s). 

[0154] (##0J2 3) y^P7°P tf;U[5-(p< K+y)t0|jy>-2-^;U]p<^ 

j y 

[0155] [<fb50] 

M 

CTv 
o A 
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[0156] (5. 58g% 34.0mmoL) 07" h ̂  t: K P 7 ̂  > (68 

mL) mfelZs 0°CtCT0.7Mi>^P7oP K-7^ K 

P77>M (72.9mLN 51.0mmoL) |W^CT20£f^I 

WLtco = 

T?2iuaaiLs mTKM^Mj^A-e 

$£'JtL/c„ 3M©iI§B<b^$l (11.5g) £ 

[0157] (#^y 2 4) *> 0 P 7°P t°;u(5-1 K P tf 'J V>-2-^ JU) p< ^ y > 

[0158] [<fb51] 

[0159] #t0J23-e?#£ftfc*I§!l©<b^$] (5.72g) Orh7tKP77> (20mL) 

mmz* m^zxmmrn (20mD 60<ctcT2^^^m^L^„ 
U 5M7KII^b^- h <J ^A7K)#>S£JP;iT}S14£pH 6tC=J^L 

fc&s mm^iisx20fflaiu » 

W^K'J^A-e^iL/co )MJ±~p;§&£®£U ?#£*i 

J^7A^P7h^77'f - + : ^11x^^ = 80 : 20^-50 : 50, v/v 

) xmmtzztiz^v. {2.112, J»:52%) *mtz0 
1H-NMR (400MHz, CDC L3) Sppm: 

8.32 (1H, dd, J = 3, 1 Hz), 8.00 (1H, d, J = 9, 1 Hz), 7.27 (1H, dd, 

J = 9, 3 Hz), 3.43-3.35 (1H, m), 1.26-1.21 (2H, m), 1.12-1.06 (2H, m) 

[0160] (#t®J2 5) 4-{4-[(1R)-1-{[6-(^P7°P L°JU;b JU/^" JU) L°'J ^>-3-

-f + */} x^;i/]-2H-1,2,3- h 'J Tx/-JU-2->f Jl/}-2-7JW P^lfi 

tert-^JU 

0 

[0161] 
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[<ft52] 

o 

[0162] (0.707gN 2.30mmoL) N #^iJ24Tl#htltcit 

£•!$) (0.413g% 2. 53mmoL) N fecfct/ h 'J 7 -f > (0. 664g% 2.53m 

moL) CDjh7kKP77> (14mL) ^tZXTx/i/t)J^>miy-t 

(0.583g% 2. 53mmoL) £flPx.7c0 ££?j|N 

?#£*lfcglz6£*> 'J^JU^A^PV S? 

77^- (20%Mtx5l;u/^+Ht» tilTsciiau, tiiEibiir^ ( 

1.08g% *&%tco 
1H-NMR (400MHz, CDC L3) Sppm: 

8.42 (1H, d, J = 3 Hz), 8.02-7.98 (2H, m), 7.89-7.81 (3H, m), 7.37-7. 

34 (1H, m), 5.81-5.76 (1H, m), 3.45-3.38 (1H, m), 1.84 (3H, d, J= 7 H 

z), 1.62 (9H, s), 1.22-1.18 (2H, m), 1.08-1.03 (2H, m). 

[0163] (#t®J2 6) 4-{4-[(1R)-1-{[6-(^P7°P L°JU;b JU/^" JU) L°'J ^>-3-

-f JU];t^>}x^,iU]-2H-1,2,3- h 'J Tx/-JU-2—f JU}-2-y 

[0164] [<fb53] 

[0165] ##0J25-e?#£*lfc<b£-$] (0.108g) ®y^PP^^> (21.4mL) 

, K'J 7;U^PMI (10.7mL) £JpXtc0 ^KT10^i££M^ K 

aiL/co % b tl/c^§8ltC^NM®f[!lf[]j^iit7.K^"t" K 

•J 10%^x>I|7K;#^;&iPXs y^pp^^>"e20 

aaiL/co 3so^ MJ± 

Tmm*m:£tZZ.£lZ&i>), (0.879g, : 93%) zmtzo 
1H-NMR (400MHz, CDC L3) Sppm: 

o 
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8.45 (1H, d, J = 3 Hz), 8.18-8.14 (1H, m), 8.01 (1H, d, J= 9 Hz), 7.9 

7-7.89 (2H, m), 7.85 (1H, s), 7.38-7.35 (1H, m), 5.83-5.78 (1H, m), 3 

.43-3.37 (1H, m), 1.85 (3H, d, J= 6 Hz), 1.22-1.19 (2H, m), 1.09-1.04 

(2H, m). 

[0166] (#^IJ2 7) (4-{1-[2-(4-77$ y-3-7^^ • 7 x " ;U)-2H-1,2,3- h 'J T 
x/-;u-4—r;u]7°P/lN°+y}7x-;u)(i>^ P7°P t°;u)p< ^ y > 

[0167] [<fb54] 

[0168] (0. 500g% 1. 22mmoL) K 'J > ( 

0. 340mL% 2.44mmoL) COtert~7"$ J —)[/ (10mL) ^;MHtNy'7i-

i7i/* h' (0.395mLN 1.83mmoL) £Jp 90°CtCT3. 50^££M^ 

Ki&fatpcommtkmmTs gsu mbti 
j^7A^P7h^77^ - (2 0%M|x51>'U/^ + Ht>) XtmMt Z> z £ IZ 

£ Vs [4— (4— {1 —[4— (P 7°P + :>]7°P t°;U}-2H-1 

,2,3- K 'J 7,/-Jl/-2-'fJL')-2-7^P7x-JL']AJ^U >I£tert 

(0. 616g) zmfco 

±IE©;Fb^ (0.610g) CDVfnntty (12mL) mmz, ^tCTh'J 

7J^Pill (6mL) ^KT20^i££M^ KJt^COmU^M 

ELTS m^Ltc„ mbntcm^zmmm&mi- K >J 
Jpx, VOnnt^yx^&Ltco mbntcMW,m%WUtWLl- K 'J 0 At 

$£'JtL/c„ )MJ±~p;§&£®£U ?#£tifcgl>S£*> V-h*f)\,-h=7ix 

^P7h^77^ - (25% Mtx^JU/^+fv) ^ 

(242mg% J» : 52%) £?#fc„ 
1H-NMR (400MHz, CDC L3) Sppm: 

7.97-7.93 (2H, m), 7.72-7.69 (1H, m), 7.64-7.61 (2H, m), 7.03-6.99 (2 

H, m), 6.86-6.82 (1H, m), 5.49-5.45 (1H, m), 3.85 (2H, br s), 2.62-2. 

G 
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56 (1H, m), 2.20-2.04 (2H, m), 1.20-1.16 (2H, m), 1.09-1.05 (3H, m), 

1.00-0.95 (2H, m). 

[0169] (#^IJ2 8) (5-{(1R)-1-[2-(4-77$ y-3-7;U^P7x-;U)-2H-1,2,3-K 

'J TX/-JU-4-^ ;U]X h+y} t°'j P7°P $ J y 

[0170] [<fb55] 

[0171] (0. 207g. 0.522mmoL) 33<fctf K 'J y 

(0.146mL% 1.04mmoL) COtert-~f# J —)[/ (5mL) 

i7i/' h' (0.169mLN 0.783mmol) Xtz0 90°CtCT2. 50$F^£M^ 

Ki&fatpcDmmtkmmTs gsu 

y, (4-{4-[(1R)-1-{[6-(*>? P7°P fcf'J *;>-3-4)\,]X 

3- K 'J 7'/—Jl/-2-^Jl/}-2-7J^P7 X-JU) ̂ JUA' 

$ (0. 287g) £?#£„ 

±IE©;Fb^ (0. 282g) CDVO PP^> (6mL) K 'J 7 

i^PMI (3mL) ZtQAfco K!ti)fctp(D®m%Ml± 

"K SiLfco ?#£*ifc0lz6 K 'J 0 A7K;#^33d:t/7K;&iP 

y^PPp<^>-efflaiL/co h 'J 

mufc0 ?>ims )MJ±~P;§&£®£U m^n 
P7h^77^- (30% tilTSCiCiU, *1 

(190mg% W : 99%) £?#fc0 

1H-NMR (400MHz, CDC L3) Sppm: 

8.42 (1H, d, J = 3 Hz), 8.00-7.98 (1H, m), 7.72-7.68 (2H, m), 7.64-7. 

61 (1H, m), 7.39-7.36 (1H, m), 6.87-6.83 (1H, m), 5.78-5.73 (1H, m), 

3.44-3.37 (1H, m), 1.82 (3H, d, J = 6 Hz), 1.21-1.18 (2H, m), 1.08-1. 

03 (2H, m). 

G 
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[0172] (#^IJ2 9) 2-[3-7>/U^P-4-(p< K+y^>'U/K->'U)7x-;U]-2H-^ K 

=7SJ— 

[0173] [<ft56] 

[0174] ^ + (50% 4. 53gN 22.2mmol) COx^y — 

JU (86mL) K (2.55g% 14.8mm 

oL) £jbn*.fc„ ^KT45#F^im J5J&&*©5§&£)MJ±Ts §iU/c 
o 'jy> (86mL) -e^KL/co £ ft £ "T 3 o 

, 4-T7^ y-2-7;U^P^/t^:I|p<51>'U (Bioorg. Med. Chem. 2009, 17, 704 

2-7051.) (2.50g% 14.8mmoL) (18mL) KJKJSU %.)%TIZ 

(1.12g% 16. 3mmo L) 07.K (4mL) mfcZffiTLtco 

T?I5#F^£M^ mbntcfcfcfoZs frftTizxfcfcMizffiTLtco m^x 
wsmmw&s )\sx^&Ltc0 %btitcMW,m%: 
^KW^K'j^A-e^tL/co 3so®.s )MJ±~P;§&£®£U m^ntcm 

'J ~h 7A^P7 h^77<- (y^pp^^v) 

tlZ£Vs mmt'Sty (2.01gN J»:46%) £?#*:„ 
1H-NMR (400MHz, CDC L3) Sppm: 

8.22-8.18 (1H, m), 8.13-8.06 (2H, m), 4.62-4.57 (2H, m), 3.99 (3H, s) 

, 1.52-1.49 (3H, m). 

[0175] (##0J3O) 2-[3-7;U^P-4-(p< h^^JUtf-JU) 7 X " JU]-2H-^ K 

=7SJ—;u-5-^;u^>i| 

[0176] [<ft57] 

[0177] #^iJ29Tl#^tl/cjb^ (2.00gN 6.80mmol) 0jh7kh'P77> (40 

mL) 7JOT~FTTKII'fb 'J 51 ̂  A—(0. 314g. 7.48mmoL) 

o 
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GOTK (20mL) 

7^U£:L/co t#^tl/c7K]BtClN±^lt7K/§/S (7.48mL) 

T?4iuaaiutco ?#bntcKU^A-e$g 
'JtLfco 3SU^ )MJ±T5§&£f^r£d£KJ:|'J, tllElblir^ (1.32gN JR 
^ : 73%) £?#fc„ 
1H-NMR (400MHz, DMS0-d6) Sppm: 

8.23-8.10 (3H, m), 3.92 (3H, s). 

[0178] (##0J3 1) 2-7;U^P-4-{5-[p< h (P< ^JU) JU]-2H-^ K 

^ v-ji/-2->r 

[0179] [<fb58] 

[0180] #^^iJ30T't# tl/c-fbo"^ (1.30g% 4.88mmoL) N N, 0-i? ̂  1 K • 

)\s7^ >m%ik (0. 572g% 5. 86mmo L) N N-(3-y p< ^JUT7 $ 7 7°P L°JU)-N' -

$ K±^II±^ (1. 12g% 5. 86mmo L) h"P^r^>l/ 

h 'J T7 V-;U-7Kffi^ (0. 897g% 5. 86mmoL) (DV 0 • • P< ^ > (26mL) j&$§ 

K 'J x^JUT7^ > (1.63mL% 11.7mmoL) JkfinXfco ^/mUCT 580^11 

W^K'J^A-e^iL/co 3SU^ )MJ±~p;§&£®£U ?#£*ifcgl>S£ 

y'J P7h^77^ - (10%M|x^l>'U/y^ P PP< ^ >) T? 

tllElblir^ (1.18g% J»:78%) £?#*:„ 
1H-NMR (400MHz, CDC L3) Sppm: 

8.21-8.18 (1H, m), 8.11-8.02 (2H, m), 3.99 (3H, s), 3.93 (3H, s), 3.4 

6 (3H, br s). 

[0181] (#^ij3 2) 2-7;U^P-4-(5-7°P t0^-;u-2H-^ K^X/-;U-2—r;u)^ 

[0182] 
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[<ft59] 

[0183] #^#U31 "TM# (0. 600g% 1.94mmoL) CD7-h ^ t: K P 7 ̂  > (1 

2mL) mmz, K OSttlb^ LT10mo 

1. 0moL/L T- t h'P7 7>M, 2. 52mL% 2.52mmoL 

) ZffiTLtco 200^*1^ x^JUv^^A^P 'J K (H± 

, 2.52mLN 2. 52mmo L) £iIjQL/c0 1 

% L/CO %bntcMW,m%wntWii- K U ^A-eig'jt L/C 
o 3S"J ̂  )MJ±~p;§&£®£U ?#£tifcgl>S£*> •Jrt^i/rt^A^Pv' K 

^77-f — (y^PP^» tilTSCiCiU, tllElblir^ (0.420g 

, J» : 78%) £?#fco 
1H-NMR (400MHz, CDC L3) Sppm: 

8.22-8.18 (1H, m), 8.13-8.06 (2H, m), 4.00 (3H, s), 3.30-3.25 (2H, m) 

, 1.34-1.31 (3H, m). 

[0184] (#^IJ3 3) 2-7;U^P-4-[5-(1-t KP^ri>7°P t°;U)-2H-^ K^X/-;U 

[0185] [<fb60] 

[0186] #^$IJ32"TM# £> tl/c-fbo"^ (0.419g% 1.51mmoL) (D^*? J—)[/ (8. 5mL) i§ 

7jC£_RCT7.KSllb*'7Sl:»- K <J ^A (0. 756g% 19.0mmoL) ZllQZfc 

o ll^^T20|^Ji^N L/co ?#£*l 

/c^H^teTKM^K'J^A-e^iL/co 3S0^ )MJ±~p;§&£®£U 

£:> 'J t>?)\st>7 A^P7 h^77 -f - (10%M|x^l>'U/y^ 

PP^» tilTSCiCiU, tl§Elbl=r^ (0.340g% JR$:81%) £ 

f#fc„ 



WO 2013/108800 34 PCT/JP2013/050710 

1H-NMR (400MHz, CDC L3) Sppm: 

8.18-8.14 (1H, m), 8.05-7.97 (2H, m), 5.11-5.06 (1H, m), 3.99 (3H, s) 

, 2.65-2.63 (1H, m), 2.18-1.99 (2H, m), 1.08-1.05 (3H, m). 

[0187] (#^IJ3 4) 4-(5-{1-[4-(:>^ P7°P 7 x y ̂ :>] 7°P tf 

)[/}-2H~T~ h "y x/—JU-2-^f )[/)-2-y )[/^ )\.' 

[0188] [<fb61] 

[0189] #t0J33^?#£*l/^b£-$l (0. 330g% 1.18mmoL) N ? P 7°P L°JU(4-1 K 

P^ri>7x-;U)p< $ J y (0. 210gN 1.30mmoL) N K 'J 7 x z^7 7 

< > (0. 340g% 1. 30mmo L) 0jh7kh'P77> (7mL) ^)MLIZ XT 

l/isjjJl'tfyMZ'-tert-'/T-Jl' (0.298g% 1.30mmoL) £jQx.7c0 ^/mHCT21 

J^7A^P?h^77< - (23%M|x51;u/^^Ht» 

(0.414g% J»:83%) £?#*:„ 

1H-NMR (400MHz, CDC L3) Sppm: 

8.17-8.13 (1H, m), 8.03-7.95 (4H, m), 7.08-7.05 (2H, m), 5.67-5.64 (1 

H, m), 3.98 (3H, s), 2.62-2.56 (1H, m), 2.38-2.21 (2H, m), 1.20-1.16 

(2H, m), 1.13-1.09 (3H, m), 1.00-0.97 (2H, m). 

[0190] (#^IJ3 5) 4-(5-{1-[4-(^ P7°P 7 x y ̂ :>] 7°P tf 

;U}-2H-^ K^x/-;U-2-^;U)-2-7>'U^P^/t^II 

[0191] [<fb62] 

[0192] #^$IJ34"TM#£>tlfcfbn1^ (0.410g% 0.966mmoL) ©T h7b h"P77> ( 

8. 2mL) ^tCT1N7KII^b^ K 'J ^ (2.13mL) ^WXtc0 60 
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%)&Ltco t#^tl/c7Kjl^1N±^It7K)#)S (2.13mL) £ M A $/ £ p p ̂  $ y-^2 

Ltco K 'J ^A-elg'Jt L/co 330^ M 

(0.396g, M : 100%) £?#fc 

1H-NMR (400MHz, CDC L3) Sppm: 

8.25-8.21 (1H, m), 8.06-7.96 (4H, m), 7.08-7.06 (2H, m), 5.68-5.65 (1 

H, m), 2.62-2.56 (1H, m), 2.39-2.22 (2H, m), 1.21-1.17 (2H, m), 1.13-

I.10 (3H, m), 1.00-0.97 (2H, m). 

[0193] (#t0J3 6) 4-(5-77-tz51;U-2H-^ K^V-;U-2-^;U)-2-7;U^P^m^ 

[0194] [<fb63] 

[0195] (0.575g% 1.86mmol) Orh7tKP77> (1 

1. 5mL) 7JC£~RCTP< ̂ -)VA7*P $ K (0.99moL/L J- K ^ 

tKP7 7>M, 3.00mLN 2.97mmoL) ^lTL/c0 H^tCT45^^iS^ 

s M£x^ju-effltJH L/Co 

K 'J ^ATr^iLfco 3S0^ )MJ±~p;§&£®£U ?#£tifcglz6£*>'J 2J 
^bl)7A^P7h^77<- (y^PP^^» yN 

(0.295g% W : 60%) £?#fc0 

1H-NMR (400MHz, CDC L3) Sppm: 

8.23-8.06 (3H, m), 4.00 (3H, s), 2.86 (3H, s). 

[0196] (#^IJ3 7) 2-7MP-4-[5-(1-L KP + ̂ >xf^)-2H-T h7V-^-2 

[0197] [<ft64] 
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[0198] (0.294g% 1.11 mmoL) J —)[/ (4.4mL) 

K "y t: KP 7 ̂  > (4.4mL) 7jC'r~R;:T7.K^'fbtf\r!7^:^ 

h'J^A (97.5 mgN 2.45mmoL) ^JPx/c0 30^*1^ 

L/co K 'J 0 At 

$£'JtL/c0 3SU^ METmM£g£Ls ?#£tifcgl>S£*> 'J ti^JUti^A 

^•?h V=7-?4— W/oW$.^"5-)\s / V 9 • PP< 9 >) 

y, tllElblir^ (0.258g% J»:87%) £?#*:„ 
1H-NMR (400MHz, CDC L3) Sppm: 

8.19-8.15 (1H, m), 8.05-7.97 (2H, m), 5.34-5.28 (1H, m), 3.99 (3H, s) 

, 1.76 (3H, d, J = 7 Hz). 

[0199] (#t®j3 8) 4-[5-(I-{[6-(^>^P7°P tf;u^;u^-;u)t0|jy>-3-^;u] 

[0200] [<fb65] 
O 

[0201] #^iJ37Tl#^tl/c'fb^ (0. 255g% 0.958mmoL) N #^iJ24Tl#^tl/c-fb 

£•!$) (0. 172g% 1. 05mmo L) N h 'J 7 x zjb^X7 -i > (0. 340g% 1.30m 

moL) ©xh7tKP77> (7mL) :P 

rt-7>;U (0.276g% 1.05mmoL) ZiQZ-fco ^KT180^i££M^ Kit)®* 

(D)M%%MI±T, m£Lfc o t§ 'J t> f )\/t) 7A^P7 

7-f- (20%M|x51;u/^^Ht» tllElbiir^ (0. 

345g% J» : 88%) £?#*:„ 

1H-NMR (400MHz, CDC L3) Sppm: 

8.47-8.46 (1H, m), 8.18-8.14 (1H, m), 8.03-7.95 (3H, m), 7.45-7.42 (1 

H, m), 5.96-5.91 (1H, m), 3.98 (3H, s), 3.45-3.38 (1H, m), 1.97 (3H, 

d, J = 7 Hz), 1.21-1.18 (2H, m), 1.08-1.03 (2H, m). 

[0202] (#t0ij3 9) 4-[5-(I-{[6-(^>^P7°P tf;u^;u^-;u)t0|jy>-3-^;u] 
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[0203] [<fb66] 

[0204] #^#!]38Tf#tlfcfbn"^ (0. 337g% 0.819mmoL) CD7-h ^ t: K P 7 ̂  > ( 

6. 7mL) 1 Hfr&ibi- K 'J 0 ATK;#>S (1.80mL) £2jPa.fc0 60 
°CtCT75^^Jtm^ &JfcmZ7klS£WmL)\sJi-7)\s%:1]n 
iML/co (1.80mL) £flPa.y? P P* * > 

T?20aaiL^„ 3SU^ 

tllElblir^ (0.283g. J» : 87%) 

tCo 

1H-NMR (400MHz, CDC L3) Sppm: 

8.49 (1H, d, J = 3 Hz), 8.24-8.20 (1H, m), 8.06-7.98 (3H, m), 7.45 (1 

H, dd, J = 9, 3 Hz), 5.97-5.92 (1H, m), 3.42-3.36 (1H, m), 1.98 (3H, 

d, J = 7 Hz), 1.23-1.19 (2H, m), 1.09-1.04 (2H, m). 

[0205] (##0J4O) 4-CP$y ^J^Vf^^Jl/)-2-7J^P^IfSiyfil/ 

[0206] [<fb67] 

[0207] A-i/7 7-2-7 JU^P (WO2010115751) (7. 37g% 41.1mmol 

) A6^CffiJfe) (10. 0gN 49.4mmo L) CDN, N-S/.X ^J\y7}\J\y 

AT$ K (74mL) K 'J £ A**Q$l (9.22gN 0. 

165moL) £JPPL/C0 (148mL) £jbPa.N #r 

ft L/cHM*£3IXL/c0 t#^tl/cgfr^1NJ^I|7K;#^ (148mL) tCjPx, 20^ 

mmwLtco ja.63g, JR 
^ : 87%) ^rtH/co 
1H-NMR (500MHz, DMS0-d6) Sppm: 

D 

Q 
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10.21 (1H, s), 9.75 (1H, s), 7.94-7.90 (1H, m), 7.79-7.72 (2H, m), 3. 

88-3.87 (3H, m). 

[0208] (#^IJ4 1) 2-7>»U^P-4-(5-/lN>iU$>iU-1,3-5l77V->'U-2-^>iU)^/t^ 

[0209] [<fb68] 

[0210] (5. 00g. 23.5mmol) £ K 'J 0 A 

(5. 91 70.4mmoL) (DT- K "y t: K• 7 "y > (100mL) i§;iij}StCN !^;.mitCT2-

(5. 31 g. 35. 2mmo L) £JP*./c0 60°CtCT50|P^}i^ 

^ JSJ^tCTK (1L) L/cHM*£3IXL/c0 %btitcm 

w%:Vouu*$y (300mL) mw%3 sou 
tco % £> tl/c 1% t# ̂ tl/c ̂ §81^:1^ It (150 

mL) -e^KL/co 7jC^U L/CHH*£ 3 IX"t 3 C 

^ tC<fc y % (4. 08g% J» : 66%) £?#*:„ 

1H-NMR (500MHz, DMS0-d6) Sppm: 

10.12 (1H, m), 8.86-8.85 (1H, m), 8.05-8.02 (3H, m), 3.90-3.89 (3H, m 

). 

[0211] (#^IJ4 2) 2-7J^P-4-[5-(1-bKP+^if^)-1,3-f7V"-Jb-2-

4 Tib 

[0212] [<fb69] 

o 
^WSrAo H H,e-o W/ v j 

/— N-^ 
F 

[0213] (2. 00gN 7.54mmoL) ©f h7th"P77> (40 

mL) !!&>S$tCN ^^TtCT^JUV^y^Ayp^ K (1.12moL/L 

t:KP7^>;#)Ss 8.75mL% 9.80mmoL) ^jiSTL/co IWI/mtCT20#^ji:^^N 

M • i^byy^-^ixTK;#^£ AP T J5 £ 1$ ± L <, Kfcfotc TK £ AP ^ 
Ltco K 'J ^A-e^iL/co 
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^7-r- (50% 

(1. 75g% J»:83%) £?#*:„ 
1H-NMR (500MHz, CDCL3) Sppm: 

8.01-7.98 (1H, m), 7.73-7.71 (3H, m), 5.25-5.20 (1H, m), 3.96-3.95 (3 

H, m), 2.34-2.32 (1H, m), 1.67-1.65 (3H, m). 

[0214] (#^IJ4 3) 4-(5-{1-[4-(:>^ P7°P + ̂ >]lf Jb 

}-1,3-^7 V~)U-2--f JU)•-2-7)UP £ ,t1=11 )U 

[0215] [<fb70] 

[0216] #^iJ42Tl#^tl/c'fb^ (0. 870g% 3.09mmoL) N *>? p 7°P L°JU(4-1 K 

P^>7iiJl/)^;> (0. 552g% 3.40mmo L) N &<££/ K 'J 7 x-JU/1NX7 

< > (0.892g% 3.40mmo L) ©rh7bKP77> (17mL) 

7SJV^JU^Vlty-tert-y^JU (0.783g% 3.40mmoL) £flPx.7c0 ^/mHCT4 

mmmmks §iL/c„ 
J^7A^P?h^77^ - (33%-43% 

(0.464g% J]X^:35%) £?#fc„ 
1H-NMR (500MHz, CDCL3) Sppm: 

8.01-7.96 (3H, m), 7.82 (1H, m), 7.72-7.71 (1H, m), 7.70-7.69 (1H, m) 

, 7.02-6.98 (2H, m), 5.81-5.77 (1H, m), 3.95 (3H, s), 2.63-2.57 (1H, 

m), 1.83 (3H, d, J = 6 Hz), 1.21-1.18 (2H, m), 1.02-0.97 (2H, m). 

[0217] (#^IJ4 4) 4-(5-{1-[4-(^ P7°P fcfJU2jJUJtf=JU) 7 x y ^l^JU 

}-1,3-7 V~)U-2--f)U)•-2- 7)U P £ ,t1=11 

[0218] [<fb71] 

G 
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[0219] #^#U43Tf#(0.456g% 1.07mmoL) 07" h ̂  t: K P 7 ̂  > (9 

. 1mL) ^SlCTHMcj&fb-J- h 'J 0 ATK;#>S (5. 36mL) ZhaZfco 80 

% £> tl/cTKH ItZ 1 N±^I|7K;#)S (5.36mL) £ JpAB^x^Jlz-ea 

HH L/c„ 3SU^ )MJ±~F 

tllElblir^ (0.440g. J»:100%) £?#*:„ 
1H-NMR (400MHz, DMS0-d6) Sppm: 

13.44 (1H, br s), 8.10 (1H, s), 8.02-7.93 (3H, m), 7.83-7.79 (2H, m), 

7.19-7.15 (2H, m), 6.20-6.15 (1H, m), 2.86-2.80 (1H, m), 1.75-1.74 ( 

3H, m), 0.98-0.96 (4H, m). 

[0220] (#t0ij4 5) 4-[5-(I-{[6-(^>^P7°P tf;u^;u^-;u)t0|jy>-3-^;u] 

^^y}x5l>iU)-1,3-5l77V->'U-2-^>iU]-2-7>iU^P^/t» ^)\s 

[0221] [<fb72] 

[0222] #^iJ42Tl#^tl/c'fb^ (100mg, 0.355mmol) 33J:t/#^iJ24Tl# hft 

fcfbn1^ (63.8mg% 0.391mmoL) COT1 h 7 t: KP 7 7 > (1.8mL) ^ 

jmUCT K 'J 7xzjl/^7.7 -f > (102mg% 0.391mmoL) &&Xf7V*J tl)\stfy 

Iiy-tert-y^v/U (90.0mgN 0.391mmoL) IWI;mtCT30^^ji:^ L/c0 

J^>S£MJ±T^T;fi5U ?#£ftfc0lz6 £:> 'J P V VV=7 

7 < — (^+f> : M|X^;U = 90 : 10^75 : 25, v/v) 3 d £ 

y, (89.6mg, J»:59 %) £?#*:„ 

1H-NMR (400MHz, CDC L3) Sppm: 

8.40 (1H, d, J = 3 Hz), 8.03-7.97 (2H, m), 7.84 (1H, s), 7.73-7.69 (2 

H, m), 7.32 (1H, dd, J = 9, 3 Hz), 5.82 (1H, q, J = 6 Hz), 3.95 (3H, 

s), 3.45-3.37 (1H, m), 1.86 (4H, d, J = 6 Hz), 1.22-1.17 (2H, m), 1.0 

9-1.03 (2H, m). 

O 
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[0223] (#^IJ4 6) 2-[3-7;U^P-4-(P<51>'U51^)7X-;U]-1,3-5177X/->'U-5-

tUl/tfyjl/Thl K 

[0224] [<ft73] 

[0225] 4-(p< y XT7 $ K (1.50g% 8.18mmoL) 07~ h T7 tl K • 7 T7 

> (40mL) h 'J 0 A (2. 06g, 24. 6mmoL)fcd:t/7" 

Pf7P>7Jbft:K (1. 85g% 12. 3mmoL) £JP*., 60°CtCT10#^^JI^ L 

fc0 Lfcm, M£x^ju-e2[g]atJH U 
mimm+hvoATrntkufco mi±T 

mm£g£Ls mbntcm^^^y-mm^j^ (5 = 1, v/v) 
(1.74g% M : 90%) £?#fc„ 

1H-NMR (400MHz, CDC L3) Sppm: 

10.03 (1H, s), 7.94 (2H, d, J = 9 Hz), 7.31 (2H, d, J = 9 Hz), 7.26 ( 

1H, s), 2.54 (3H, s). 

[0226] (#^IJ4 7) 1-{2-[3-7;U^P-4-(P<51>'U51^)7X-;U]-1,3-5177X/->'U 

-5—f)\sj 7° ny<y-i-tf—;u 

[0227] [<fb74] 

[0228] #^iJ46Tl#^tl/cjb^ (1.74gN 7.39mmoL) 0f h7^KP77> (37 

mL) 0T)tCTilI'fbflLip (403mg% 2. 96mmoL) Wi^X 1.00MX-J1 

K-rh7b KP77>M (8.87mL% 8.87mmoL) ^Vp 

-o < V t1)W7L, H;mtCT30:frP^}I^L/c^ Hid.OOMx^JUv^y 0 A7" 

• $ K-7^ K ^ t: K • 7 ̂  >/#/S (8. 87mL% 8. 87mmoL) JP^_N |W| 

^CT30#^if#Lfco Ml 

x^;i/-e2iuaaiLs 
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(1.51g% J» : 77%) £?#fc„ 

1H-NMR (500MHz, CDCL3) Sppm: 

7.83 (2H, d, J = 9 Hz), 7.64 (1H, s), 7.28 (2H, d, J = 9 Hz), 4.90 (1 

H, dd, J = 7, 6 Hz), 2.52 (3H, s), 2.18 (1H, br s), 1.97-1.84 (2H, m) 

, 1.00 (3H, t, J = 7 Hz). 

[0229] (#^IJ4 8) N-(4-7"P;E-3-7>'U^P^> W JU)-L-tz 'J > ^fJUXr 

JU 

[0230] [<fb75] 

[0231] 4-y"WE-3-yjU^-U^M^M (1.00gN 4. 57mmmoL) GON, N-S/ * 

K (34mL) ^SKTI-t: KP^>^>X/ K 'J 7 V-)\s-7km% 

(839mg% 5.48mmoL) £ <fctfN-(3-y* J 7°P L°JU)-N' 

¥'($&&&& (1. 05g% 5.48mmoL) |W^CT30£f^I# Ltc^ L-

-tz 'J (1.42g% 9.13mmoL) £<££/ h >J > ( 

1. 27mL% 9.13mmoL) £iP;iN 15^Pe^i^ Lfc0 JXJ^A^OK^AP 

20fflaiu 
mMtmi- K u 0Axm^Ltzo MJ±Tmm 

d.63g) *mtc0 

[0232] (#^IJ4 9) (4S)-2-(4-7* P ̂ -3-7 P 7 x z^)-4,5-^y b KP-1,3-

[0233] [<fb76] 

G 

BrJ\iACB' 
0J 

F 

[0234] (1. 00g) ^^^PPy^> (16mL) IZ)£ 

mbs -78°Clzr = 7'ynN-iSjL^JUT^ SffiM: (614JU.U 4.69mmoL) £Jp 
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vffii-hVOlx (1.30g, 9.37mmoL) £jbp^ 4 

o^PeW^T^^-e^L/co v?nn**>yxm^ 

HH U. tf^ti/c^H^teTKM^K'J^A-e^iL/co )MJ±~p;§&£®£ 

U % btitdBxk1*:^ 'J t> f)\/t) 7A^P7 h^77<- (A^pt> : Ml 

X^JU = 80 : 20^30 : 70, v/v) 3 d £ IZ J; y N tllElbl^] (625mg 

% W : 74%) %mtzo 
1H-NMR (500MHz, CDCL3) Sppm: 

7.73 (1H, dd, J = 9, 1 Hz), 7.66 (1H, dd, J = 8, 1 Hz), 7.61 (1H, dd, 

J = 8, 6 Hz), 4.95 (1H, dd, J = 11, 8 Hz), 4.72 (1H, dd, J = 9, 8 Hz 

), 4.62 (1H, dd, J = 11, 9 Hz), 3.83 (3H, s). 

[0235] (#^IJ5 0) 2-(4-^Pf-3-7iWP7x-^)- 1,3V-J\s-4-t} 

[0236] [<ft77] 

p' O 

[0237] ##$IJ49"TM# b tlfcfbn"^ (400mg% 1.32mmoL) 9 PP^> (6. 6mL 

) IZfeMLs ^tCT1,8-y>Hf^>^P[5.4.0]^>T^]-7-I> (613^L 

% 4.10mmoL) fcNd:t/7"P =E K 'J £ p p ̂  $ y (404/AU 4.10mmoL) £JPiu 

|W|^tCT30^pP^I^L/co y^PP^^>"e2HiaaiLs 

)MJ±~p;§&£®£U ?# 
£*lfc0lz6 £:> 'J P7 h^77^ - i^^+l-y : 

= 70:30^30:70, v/v) 3 d £ K , tl§Elbl=r^ (368mg, JR$ 

: 93%) %:%tco 

1H-NMR (400MHz, CDC L3) Sppm: 

8.31 (1H, s), 7.87 (1H, dd, J = 9, 2 Hz), 7.80 (1H, td, J = 8, 2 Hz), 

7.68 (1H, dd, J = 8, 7 Hz), 3.97 (3H, s). 

[0238] (##0115 1) [2-(4-/Pf-3-7MP7i-^)- 1,3-^^+)-V"-JH-^ 

;u]p< 9 J —)\s 
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[0239] [<ft78] 

[0240] ##$IJ50"TM#(363mg% 1.21mmoL) (12mL) 

IZfeMU -78°CtCT1.02M-7K^byV V 7^J\s7J\s$-0 

(1.19mU 1.21mmoL) £jbPa.N 30^*1# Lfc&s M^1.02M-7KH 

(1.19mU 1.21mmoL) ZlNTL, ^ 

^CT10tP^I#L/co (600 

M £2JP^ H^CTIBIP^I^U v?>mz&<>m 
iLfdl )MJ±~p;§&£®£U t# ti/c^)§ & is 'J Jo tf JUjo Z7 A u ̂  K 

^77-f- (^^Ht> : M|X^;U = 75 : 25^50 : 50, v/v) -^*^1" 3 £ £ 

tllElbl^] (195mg% JR$ : 59%) £?#fc0 

1H-NMR (500MHz, CDCL3) Sppm: 

7.78 (1H, dd, J = 9, 2 Hz), 7.71 (1H, dd, J = 8, 2 Hz), 7.68 (1H, s), 

7.65 (1H, dd, J = 8, 7 Hz), 4.69 (2H, d, J = 6 Hz), 2.06 (1H, br s). 

[0241] (##$IJ5 2) 1-[2-(4-^Pf-3-7J^P7x-^)- 1f3-#%-y-x/—JU-4-

<fjl/]x* y — )\y 

[0242] [<fb79] 

[0243] #^iJ51Tl#^tl/cjb^ (1. 55g% 5.70mmoL) (15mL) 

^/mtCTDess-Mart i n^JU3 — Vi~ > (3. 62g% 8.55mmoL) ^fhWA. 

, |W|^tCT15^^m^L/co h 'J 

£%IZT5M|x^;u-e2 

U h 'J 1?Jx7k?&fc£ 

7'KTtimZs mMtmi- h U ^A«L/:O )MJ±~p;§&£®£U tfbti 
fcglzt (1. 61 g) ^Th7bKP77> (50mL) U 0°CtCT1.10Mp< 3~)l 

V V%-is ^ A 7'• $ K-"^ K ^7 t. K • 7 ̂ 7 (5.70mL% 6.27mmoL) 
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;u-e2[g]aaiL, iMith^A 

T$£'JtL/co IETM?:H4 US %btitc^yk£:> 'J • V 

h^77-f - C^+t> : M£x^JU = 70 : 30^50 : 50, v/v) 

£IZ£VS mmt'Sty (1.37g% J»:84%) £?#fc„ 
1H-NMR (500MHz, CDCL3) Sppm: 

7.78 (1H, dd, J = 9, 2 Hz), 7.71 (1H, dd, J = 8, 2 Hz), 7.64 (1H, dd, 

J = 8, 7 Hz), 7.61 (1H, s), 4.95-4.88 (1H, m), 2.27 (1H, br s), 1.58 

(3H, d, J = 6 Hz). 

[0244] (##0J5 3) 2-y )[/^ P-4-[4-(1-L KP^>P< ̂ ;U)-1, 3-^^r+f V-;U-2 

[0245] [<fb80] 

F 

[0246] ##52Tl#^tl/cjb^ (1.37g% 4.79mmol) <0*J * K(25m 

L)-p< * y-;K25mL);#^^, K 'J x^JUT7$ > (2. 00mL% 14.4mmoL 

) [1, 1' -^X(i/7xzj^77 -T J )7xP-tz>]/^^,7A(II) 

K (782mg% 0.958mmoL) £JP*., — Itlbj^ 

maT80oCtCT50|^m^L/co Mtx^JUfc<fc 

7K£JP;LT^^CT;!£L<JI#U £ K 3iitC J; y 

L/c^, M|x^;u-e2[g]aaiL, & 

7K«^ h U ^A«L/-Co t#bti/ca^^vU±) 

^7A^P7h^77<- (^^pHt> : ^11x^^ = 50 : 50, v/v) Tit 

^-r-Sd^JCcfcy, tllElblir^ (1.06g% J»:83%) £?#*:„ 
1H-NMR (500MHz, CDCL3) Sppm: 

8.03 (1H, dd, J = 8, 7 Hz), 7.87 (1H, dd, J = 8, 1 Hz), 7.81 (1H, dd, 

J = 11, 1 Hz), 7.65 (1H, s), 4.97-4.90 (1H, m), 3.96 (3H, s), 2.27 ( 

1H, d, J = 5 Hz), 1.59 (3H, d, J= 8 Hz). 



[1920] 

[ir>-e-<^rioq(ir-^irQ:iroqno£n^<0-9]}-L)-t7]-t7 (s sn^#) [0920] 
"(w 'HZ) 86 "0—00'l '(w 'HZ) 8L"L-eZ"L '(ZH L =r 'P 'HE) 9Z/L > 

'HL) Z.9 "Z-99 "Z '(ZH 9 = T 'b 'HL) 99 "9 '(ZH 6 = T 'P 'HZ) 20 'L '(s 'H 

L) 99 'L '(m 'HZ) 08 "Z.-96 "Z. '(ZH 6 = T 'P 'HZ) 00 "8 > 'HL) 90 "8-8L "8 

9 = ^XtT V6UIU£) Vi (VA L<—L : P = 1f 

°^ntf^avc.rnvnwwmeair^x 

0£i-1E^ (i ouiujgg • [ V-|UJ99Z. "0) 6 fi H -AqilMZ 

&01 (w) v (w) <^ca^~I^H ^^qp-/i^§* vx 
°^n^a (VA u : L^L = 6=ir^in^i = <4*^) -V 

h-nov^wut^uo=/i» 
^0£2.n^lMI (iOUIUJ89 ' L V6U)888) 
jQ^cp (iOUIU89 'L v6ui2t7t7) < > CY^^(-T C (\ H V21 ("|UU9L) $ 

§£<££CI;H -±(0 (1 ouiujgg "L V6U)£^) < f £ yC(^\(—^ C<^n?\ q-

fr)1 (7\njLU0^n^^- (l omuigg ' L ^uigefr) e^qp/1*<5 §*a £ S [$#£# [6frZ0] 

[ L8q>] [8frZ0] 

• f\( L -z- (ir >-z-ir-A 4- * £-e' L 
-{ir^x<^^T^(/ir->fvirQ:iroqno£n^<0-t7]-L}-t7)-t7 (^sr^#) [z>z0] 

:uidd ^ (ei 3Q0 'zHIAI00tO MN-HL 

°~m% (% L 

Q 

0U0S0/£I0Z<IfAL3d 917 00880I/CI0Z OAV 
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[<ft82] 

a 

[0252] #^iJ53Tl#^tl/c'fb^ (1.05g, 3.96mmoL) & 

'fb(646mg% 3.96mmoL) (DT~ K ^ tl K• 7 ̂  > (20mL) 0°CtCT 

K 'J 7X-;U/1NX7 -f > (1.14g% 4.35mmoL) 

t-7>JU (1.00g, 4. 35mmoL) 5 fimmW Ltc^ 

izx3Qftmmw[.tc0 mmTmrnzmzu PV 
h^77-f" : M|x^;u = 90 : 10^75 : 25, v/v) 

£IZ£ (1.16g) $:Th7bh'P77> (4. 0mL) -t^J — 

)\y (4.0mL) t&mzfeMLs (4.0m 

L) £JP;i, |W|^tCT15^rP^I^L/co 7K^iPx 

s zKJf 7^l/-e8fc&U 1M^I££Jp*.T>S'l4£pH 6tC=J^L/c 

^ M|x^;u-e2[g]aaiL, 
II^K'J^A-e^iL/co )MJ±~p;§&£®£U mbntcmmz^^vy-v 
-f 7 7°P tfJUx-^JU (2 : u v/v) $g$"CBfc&t~ £>££££ ̂  *I§Elb^ 

(904mg% JR$ : 58%) £?#fc0 

1H-NMR (500MHz, CDCL3) Sppm: 

8.45 (1H, d, J = 3 Hz), 8.12 (1H, dd, J = 8, 7 Hz), 8.02 (1H, d, J = 

9 Hz), 7.90 (1H, dd, J = 8, 2 Hz), 7.84 (1H, dd, J = 11, 2 Hz), 7.71 

(1H, d, J = 1 Hz), 7.37 (1H, dd, J = 9, 3 Hz), 5.58 (1H, q, J = 7 Hz) 

, 3.45-3.37 (1H, m), 1.81 (3H, d, J = 7 Hz), 1.24-1.19 (2H, m), 1.10-

1.04 (2H, m). 

[0253] (##0IJ5 6) (4-{1-[2-(4-7$y-3-7MP7xz^)-1,3-^^V-Jb 

-4—r;u]x K^ri>}7x-;u)(i>^ P7°P t°;u)p< ^ J y 

[0254] 
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[<ft83] 

G 

[0255] ##$[] 5 4 "CM#(311mg% 0.786mmoL) CDtert~7"$ J—JU (15 

mL) ^MLIZT K 'J y (0. 121mL% 0.865mmoL) Jo&lfV? 

JL—)U <J yf%7V K (0.186mL% 0.865mmol) £jbPa.N 60°CtCT50|^Jp^ L/c 

o Ltzfes TK^JP;^ M£x^ju-e3[g]atJH U MTKM 

^ K 'J OAX-mgLfco MI±TmM%g£Ls %bti"J 

7A^P7h^77< - (^^r+fV : ^11x^^ = 9 : HI : K v/v) -pHtiU 

Ltco m^Xs %bUtcit^(DMt^^iyy (2mL) mfalZ, ^tCTh'J 

7>»U^PMI (1mL) GOi^b^bV (1mL) fefcZliQX, H^l;iT30£fsU£ 

WLtzo %btltcmyk%:*^)t>f)\st>^l±OU^ W 

77^ - (^^r+fV : ^11x^^ = 9 : HI : 2% v/v) ^ IZ £ U 

, tllElblir^ (123mg% J» : 44%) £?#fc„ 
1H-NMR (400MHz, CDCL3)Sppm: 

7.98 (2H, d, J = 9 Hz), 7.67-7.61 (2H, m), 7.51 (1H, s), 7.02 (2H, d, 

J = 7 Hz), 6.81 (1H, dd, J = 9, 8 Hz), 5.52 (1H, q, J = 6 Hz), 3.27 

(2H, bs), 2.64-2.56 (1H, m), 1.74 (3H, d, J= 6 Hz), 1.22-1.18 (2H, m) 

, 1.02-0.96 (2H, m). 

[0256] (##0IJ5 7) (5-{1-[2-(4-77$ y-3-7;U^P7xx;U)-1,3-^^HtV->'U 

-4->f JU]x h^>} t°'J ^>-2—r;U)(f>^7 P7°P t°JU)/ $ J y 

[0257] [<fb84] 

[0258] ##$[] 5 5 "CM#btl/cfbo"^ (411mg% 1.04mmoL) CDtert~7"$ J—Jl/ (5mL 

) ®}MZS ^MLIZT K 'J y (0.174mL% 1.25mmoL) fevJ:^y7i-

o 
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JU'jyMTSSF (0.268mU 1.25mmol) 90°CfCT60^Df!&Ltc0 R 

7KZl)nX, M£x^ju-e3[n]at±i U K 
wAx-m^Lfco mi±T®mz%£Ls 
^P7h^77-f - (^^y-y : ^11x^^ = 9 : HI : K v/v) timMLfc 

o mztifcib^tKDMib^T-uy (2mL) m^tzr h 'j 7Ji< 
tnmm (2mL) ZlNXs U t# 

'J -hf)\/-h=7 A^7 PV h^77< - : Mtx^JU 

= 9: HI : 2% v/v) 5 £ £: Id <fc U N (326mgN « : 86 

%) 

1H-NMR (400MHz, CDCl3)Sppm: 

8.49-8.48 (1H, m), 8.02 (1H, d, J = 9 Hz), 7.65-7.60 (2H, m), 7.57 (1 

H, s), 7.43-7.39 (1H, m), 6.81 (1H, dd, J = 9, 9 Hz), 5.57 (1H, q, J 

= 6 Hz), 3.45-3.38 (1H, m), 1.78 (3H, d, J = 6 Hz), 1.25-1.20 (2H, m) 

, 1.10-1.06 (2H, m). 

[0259] (##0J5 8) 2-yjU^t P —4— {5— [(IS)—1 — tl K P+^ifJl/]-!, 2, 

V 7 V ~ J U •- 3 •- -f) U} S # II t e r t •- 7" 51 J U 

[0260] [<ft85] 

[0261] (2S)-2-77-tz K^rf>7°P (14.4g% 109mmoL) (Dis * ^ 

K (540mL) ^;SlCT1-t: h'P^>1/ S 'J T7V-JU—zKfflt) (16 

. 7g% 109mmoL) &^t/N-(3-^p< ?Jl,y§ J 7°P L°JU)-N' -x^JU^JU/lfyy 

$ (41. 8g% 218mmoL) H^lCT30#^4f # 4-7$ 

y(b KP^ri>-r $ y )^51J'U-2-7;U^PSS#@ttert-7,>;U (WO201101646 

9) (27.7g% 109mmol) fciPiL H^£T10#P^Jf#L/d^ M^90°CtCT3 

Lfco L tc^ JXJ^CTR^ <£ t/1 0°/O^7K 

£2JD^ B^x^jl/-C2|HfibaiU t#bti/c^H^10%^7KfcNJ:t/tSffl^ 
mMtmi- h U 0A«L/co MET 

H: C ~ y-
HTC 

F 
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01*6 £*> 'J -hf)\s-h^ 1*9 PV h^77 -r - (^^v : 

I£x^JU = 95 : 5^85 : 15, v/v) 3 d t tZ J: y ?# £ tl/c-ftl^) (32. 

1g, 91. 6mmo L) (360mL) IZfeMU frfiiTIZTm&ti V 0 J* ( 

12. 7g% 91. 6mmoL) *k1)WX, |W^CT30£f^I# Ltc0 J5^^2M±^I|^ Jpx 

TMfe^pH 6.0tcpSlu mmz7^irnXs Ml 
x^;i/-e2iuaai u %bntcMW,m%wntWii- K U ^A-e$£'jt L/C0 MJ± 
"p;§&£®£U tllElbiir 

$) (26.4g% W : 93%) £?#fc0 

1H-NMR (400MHz, CDC L3) Sppm: 

7.97 (1H, t, J = 8 Hz), 7.90 (1H, d, J = 8 Hz), 7.84 (1H, d, J = 5 Hz 

), 5.18 (1H, q, J = 7 Hz), 1.73 (4H, d, J = 7 Hz), 1.60 (9H, s); 

MS (FAB) m/z: 309 [M+H]+. 

[0262] (#t0J5 9) 4-{5-[(1R)-1-{[6-(^P7°P L°JU;b JU/^xjU) L°'J ^>-3-

^ J U ] :* ̂ >} x J U ] -1,2,4-^ ̂  ̂  7x/- J U-3-^ J U}-2-7 J U ̂  P £,t» 

[0263] [<fb86] 

[0264] ##$iJ58Tt#^tl7t'fb'n!t#) (500mg% 1.62mmoL) ctt/##0iJ24Tt# ̂ tltc 

'fbn"^ (291mg% 1.78mmoL) 07^ K ^ tl KP 7 ̂  > (8. 0mL) ^/mHCI 

T h 'J 7I-MX7 -T > (468mg% 1.78mmoL) &&Xf7V*J-h)\s?£y Il^-t 

ert-y^v/U (411mgN 1.78mmoL) H/mUCT 1 BIPEI]!!W Ltca MEET;# 

'J t> 7A^?P7 h^77<- (A^rt> : Ml 

X^;u = 90 : 10^75 : 25, v/v) 3 d £ K lJ f# £ (1. 

18g) ^7-tz h- h 'JJU (5. 0mL) K&fl? U (400^L 

) 80°CtCT30^PP^I^U/co Lfc&s fcf&ffiZ]k%l]Q 

X, K 'J 0 A7K/#/S;&ffltNT)Stt;&pH 6tcfMIM L, Mlx^1 

;u-e2[g]aaiL, »W^K >JOA 
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VV=7-?4- : ^11x^^ = 70 : 30^0 : 100, v/v) ^ ̂  

tlZ^V. (431 mgN J» : 67 %) £?#fc0 

1H-NMR (400MHz, CDC L3) Sppm: 

8.48 (1H, d, J = 3 Hz), 8.13 (1H, dd, J = 8, 7 Hz), 8.04 (1H, d, J = 

9 Hz), 7.95 (1H, dd, J = 8, 2 Hz), 7.90 (1H, dd, J = 11, 2 Hz), 7.40 

(1H, dd, J = 9, 3 Hz), 5.80 (1H, q, J = 7 Hz), 3.44-3.37 (1H,m), 1.97 

(3H, d, J = 7 Hz), 1.24-1.19 (2H, m), 1.11-1.05 (2H, m). 

[0265] (##0IJ6O) 1-(5-L KP^>L°'J ̂  >-2-^ JU)-2-p< ^U7°P ̂ >-1-;* > 

[0266] [<fb87] 

o 

jf'V^YCH: 
HO' ̂  C"3: 

[0267] 5-L KP^r'V kf'J Vy-2-ti)\y^— h 'J )\y (5. 00gN 41.6mmol) 

KP 7 7 V (80mL) 0°CtCT1. 0M-f V 7°P L°,IUV^:>7 AO P 'J K 

-7^ h ^ t: KP 7 ̂  (104mL% 104mmoL) |W|/mUCT3 

h 'J VATkmfc 
6tciJ^L/c^ M£x^ju-e2[g]atJH U 

zmu&ikfc-efc&fe. mMtmi- h U 7A«L/:O )MJ±~p;§&£®£ 
U £:> 'J P7 h?'^7 -r - (A + t> : ii 

X^JU = 80 : 20^50 : 50, v/v) £ £ £: IZ £ y N tllElbl^] (3. 35g 

, J» : 49%) %mtzo 
1H-NMR (400MHz, CDC L3) Sppm: 

8.31 (1H, d, J = 3 Hz), 8.00 (1H, d, J = 9 Hz), 7.31 (1H, dd, J = 9, 

3 Hz), 4.05-3.98 (1H, m), 1.20 (6H, d, J = 7 Hz). 

[0268] (#t®J6 1 ) 2-[(6->T 7 7>'JJU L°'J -3-4 ){,)***/]&& 

[0269] [<fb88] 
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[0270] ##0J60-e?#£*lfc<b£-$] (2. 83g% 17. ImmmoL) 33<£t/2-7"P ̂ |§I£x^ 

JU (4. 97g% 25. 5mmoL) 0K — K 'J JU (23mL) 'J 

OA (4. 81 gN 34. 8mmo L) 80°CtCT45£f^I# Ltc0 

-e;^ipLtc<k, M£x^ju-e2[g]atJH u ?#£*i 
ikyk-vmms mMtmi- h 'J 7A«L/c„ )MJ±~p;§&£®£U 
£:> 'J nv h^77 -f — : ^11x^^ = 100 : 0^ 

85:15, v/v) Tlti^££^c£yt#^tl/c<fbl^] (4.89g) 4fh7bh' 

P77> (20mL) -^y-JU(20mLKC;#|BU ^KTIM^^b^ K 'J 0 A 

TK;#>S (20.6mL) |W|^tCT10|^^JI^L/co 

IsU zK£2JP^ 7KH^^x^JUx-^jU-e^^L, 2M^£2jp*.T$1f£ 

g^x^i/-e2iu&aiu ?#£*ifc#$ijf 
^7K«^ h 'J ^A«L/c0 )MJ±~p;§&£®£U t#bti/ca 

(4.36g% M : 100%) £ 

mtco 
1H-NMR (400MHz, CDC L3) Sppm: 

8.35 (1H, d, J = 3 Hz), 8.05 (1H, d, J = 9 Hz), 7.26 (1H, d, J = 9, 3 

Hz), 4.74 (1H, dd, J = 7, 5 Hz), 4.04-3.95 (1H, m), 2.17-2.03 (2H, m 

), 1.19 (6H, d, J = 7 Hz), 1.14 (3H, t, J = 7 Hz). 

[0271] (##0J6 2) 2-y )[/^ P —4— (5— {1 — [ (6— -< V 751 'J )\s tf 'J V >-3-^f JU)^^ 

*> ] 7° P t°JU}-1,2,4-J ^+t V 7 V~ J1/-3- -f JU) £,t» P< 51)U 

[0272] [<fb89] 

[0273] ##0J6m#£*lfc<b£-$] (1.18g% 4.71mmoL) ©N, N-^ p< fJL/^Jl/A? $ 

K (10mL) ^SKTI-t: KP^^>1/ K <J 7 V-JU-TK®^ (722 

mgN 4. 71mmoL) 33J:tfN-(3-$;* ^JU;7^ J 7°P L°JU)-N' -X^JU^JU/l^y 

$ K±^II±^ (1. 81g% 9.43mmoL) £jbPa.N ll^CT 1U m^X4~7 
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$ J (L KP^W (WO2011016469) 

, (1.00g, 4.71mmoL) £jbPa.N M^100°CtCT2 

mm*mwLtc0 TK^JPPL 
aai u K 'j tATk&foBAtff&ft'&ikTk. 
?%&&s mMtmi- h U ^A«L/-Co )MJ±~p;§&£®£U tfbti/c 

01x6 £s> 'J i^7A^P7 h^77-f — (^^r+fV : ^11x^^ = 100 : 

0^70:30, v/v) -zmmt&ztiz&v. (1.68g. JR$:84% 
) zmtco 
1H-NMR (500MHz, CDCL3) Sppm: 

8.42 (1H, d, J = 3 Hz), 8.05 (1H, dd, J = 8, 7 Hz), 8.03 (1H, d, J= 9 

Hz), 7.92 (1H, dd, J = 8, 2 Hz), 7.86 (1H, dd, J = 11, 2 Hz), 7.36 ( 

1H, dd, J = 9, 3 Hz), 5.54 (1H, dd, J = 7, 6 Hz), 4.07-4.00 (1H, m), 

3.97 (3H, s), 2.38-2.24 (2H, m), 1.18 (6H, d, J = 7 Hz), 1.16 (3H, t, 

J = 7 Hz). 

[0274] (##0J6 3) 2-y )[/^ P —4— (5— {1 — [ (6— -< V 'J JU tf 'J *S>-3-<{ JU)** 

*>] 7°P t°;u}-1,2,4-#*+t*S 7 V-JU-3—f JU) II 

[0275] [<fb90] 

[0276] ##$IJ62"TM#<btlfcfbn"^ (1.68g% 3.93mmmoL) CD^r K ^ t: KP 7 ̂  > (5.0 

mL) -p< 0 J ~Jl/(5. 0mL);#^^, ^SlCTIMzKj&fb-J- K 'J ^ A7_K;#>S (4. 72m 

L% 4. 72mmoL) IUmtCT15^^^^ L/c0 MEET tCT jllls L 

s TK^AP^ TKH^x^Ux-^ju-e^fU 1Mj^I££Jp*.T>S'l4£I£14 

tciJ^L/c^ ^x^;i/-e2|uaaiLs 

®.s mMtmi- h U ^A«L/-Co )MJ±T5§&£®£U ?#£*ifc0|>S£ 

v 7°P bf;i/x—d £ Id J: y N *I§Elb^ ( 

1. 50g% J»:93%) £?#*:„ 

0 



WO 2013/108800 54 PCT/JP2013/050710 

1H-NMR (500MHz, CDCL3) Sppm: 

8.45 (1H, d, J = 3 Hz), 8.14 (1H, dd, J = 8, 7 Hz), 8.05 (1H, d, J = 

9 Hz), 7.96 (1H, dd, J = 8, 1 Hz), 7.90 (1H, dd, J = 11, 1 Hz), 7.38 

(1H, dd, J = 9, 3 Hz), 5.56 (1H, dd, J = 7, 6 Hz), 4.08-3.98 (1H, m), 

2.41-2.23 (2H, m), 1.18 (6H, d, J = 7 Hz), 1.17 (3H, t, J = 7 Hz). 

[0277] (##0lJ64) 1-[5-(p< 

1-^> 

[0278] Dfb91] 

[0279] ##0J22-e?#£*lfc<b£-$] (1. 00gN 6.09mmol) 0jh7kKP77> (12 

^y®m (9.14mU 9.14mmoL) < y tMX, 1 Ltc 

mMfMi- h 'J 7A«L/:0 )MJ±~p;§&£®£U 

tlfcSIzS £:> 'J P V K^'^7 -r - (^^V-y : ^11x^^ = 1 

00: 0^80:20, v/v) £ Id y N tl§Elbl=r^ (1.24gN M : 9 

1%) £?#fc„ 
1H-NMR (500MHz, CDCL3) Sppm: 

8.41 (1H, d, J = 3 Hz), 8.03 (1H, d, J = 9 Hz), 7.44 (1H, dd, J = 9, 

3 Hz), 5.27 (2H, s), 3.50 (3H, s), 3.05 (2H, d, J = 7 Hz), 2.36-2.26 

(1H, m), 0.99 (6H, d, J = 6 Hz). 

[0280] (##0J6 5) 2-(\,\-V7)UU-3-*3L)\s73L)\s)-5-(* h^>P< h^>) 

[0281] [<fb92] 
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[0282] (493mg% 2.21mmoL) td ^KTH7'MbN, N-

(868ju,U 6. 62mmoL) £J-JU (1;S) 

H^CT60P^I#L/co K 'J OATKmm^ia^s V 
<?nn*t>yT:'2m&&Ls %bntcMW,m%wntWii- K 'j oAr-m^Lfc 
o US 'J tJ?)lst!^AO J 

- (^*+t> : ^11x^^ = 100 : 0^85:15, v/v) T%mMT£Z tlZ£V 

s (144mg% JR$ : 27%) £?#fc„ 
1H-NMR (500MHz, CDCL3) Sppm: 

8.42 (1H, d, J = 3 Hz), 7.56 (1H, d, J = 9 Hz), 7.43 (1H, dd, J = 9, 

3 Hz), 5.23 (2H, s), 3.50 (3H, s), 2.22 (2H, td, J = 18, 7 Hz), 1.93-

1.84 (1H, m), 0.95 (6H, d, J= 7 Hz). 

[0283] (##0IJ6 6) 6-(1,1-^7 JU:* P-3-p< ̂ JU7>JU) L°'J ^ >-3-;t-,iU 

[0284] [<fb93] 

[0285] ##0iJ65Tt#tl/c-fba"^ (137mg% 0. 559mmoL) CD7-h ^ t: K • 7 ̂  > (2 

. 0mL) ^tCT2M±^I| (2. 0mL) 50°CtCT30tP^I# Ltc0 

"e;^ip u iM7Kll^b^- K <j o nz 
iiufdi ^x^;i/-e3iuaaiLs 
, ^KW^K'j^A-e^tL/co METmmzgzu 
*+)-y-is? an ZtlZ^Vs *I§Elb^ (88.0mgN JR 

^ : 79%) 

(500MHz, CDCL3) Sppm: 

8.27 (1H, d, J = 2 Hz), 7.54 (1H, d, J = 9 Hz), 7.25 (1H, dd, J = 9, 

2 Hz), 2.20 (2H, td, J = 18, 7 Hz), 1.92-1.83 (1H, m), 0.94 (6H, d, J 

= 7 Hz). 

[0286] (#t®J6 7) (2S)-2-T1z h^>l£I£ 

p f C' H $ 
X.A, 

[0287] 
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[<ft94] 

^ o 

o 

[0288] (2S)-2-77$ (10.0gN 97.0mmoL) (DWW. (300mL) K >J 

0 A (11.9g% 146mmoL) N (15. 0gN 146mmoL) ^JCTT-T 

2JP^ 60°C-e2 0|^Ji^L/co 

U *£2JP^ ^x^;i/-e2|uaaiLs 
)%mk, K'j vA-e&mLfco METmrnzg^Ls 3^1,4-
VJS**fy (50mL) T 2 [•]:£>$£ mmt&ytl (8.4g% JR$ 
: 60%) %:%tco 

1H-NMR (400MHz, CDCL3)Sppm: 

5.00 (1H, m), 2.15 (3H, s), 1.94-1.90 (2H, m), 1.03 (3H, t, J = 7 Hz) 

/ 

MS (FAB) m/z: 147 [M+H]+. 

[0289] (#t®J6 8) 4-{5-[(1S)-1-77iz K 7°P ,2,4-J 7 V~)\s 

-3—r; U}-2-7; U ̂  ^ S^111 e r t - 7" ; U 

[0290] [<fb95] 

[0291] #^iJ67Tl#^tl/cjb^ (7. 8g% 53.0mmoL) ®N, N-^^-)\yi^)\yA7 $ 

K (200mL) mmz, ^;UtCT1-t KP^>^>X/ K 'J T7 V-JU-TK®^ (7. 

2g% 53. 0mmoL) £<£t/N-(3-yp< 7 7°P L°JU)-N' -x^JU^JU/lfyy 

$ Ki£I£i£ (20. 3g% 159mmoL) *k1)WX, |W^CT30£f^I# Ltc0 #^^J2*e 

?#£*lfc<b^$l (13. 5g% 53. 0mmo L) £jbp^ 30#F^4f # U 3<^Cl00°CtC 

T30tP^I#L/co SJ^CTK^PPL M|x^;U-e2[g]a 

T?S£4£Lfc0 MJ±~K U -h?)\s-h^AOu 



WO 2013/108800 57 PCT/JP2013/050710 

7h^77<- : M|X^;U = 95 : 5^85 : 15, v/v) 

d ̂  tc <fc y % (14. 7g% J»:76%) £?#*:„ 

1H-NMR (400MHz, CDC L3) Sppm: 

7.96 (1H, t, J = 8 Hz), 7.90 (1H, dd, J = 8, 2 Hz), 7.84 (1H, dd, J = 

11, 2 Hz), 5.92 (1H, t, J = 7 Hz), 2.21 (3H, s), 2.16-2.08 (2H, m), 

1.62 (9H, s), 1.05 (3H, t, J = 7 Hz); 

MS (FAB) m/z: 365 [M+H]+. 

[0292] (#t®J6 9) 2-7;U^P-4-{5-[(1S)-1-t KP^r^7°P t°;U]-1,2,4-^^r 

V V 7 V ~) U •- 3 •- -f J U} £ J,m II t e r t •- 7" ) U 

[0293] [<fb96] 

H3C^ 
HjCCN. 1 

H»C i O N~° 

F 

[0294] ##0lJ68Tt#(14. 7g% 40.3mmoL) JU (100mL) 

mz, 7jO%~FtCT0^*J 'J OA (8.4g% 61mmoL) H^tCT30#4f# 

Ltco H^tCTJ5^^pH6.0tC^^^-e2NJ^I|^JPxN ]Jd 

ft U K 'J 0 A 

-e$£'JtL/c„ )MJ±~p;§&£®£U 

h ^77 -f — (^+f> : M|X^;U = 95 : 5^80 : 20, v/v) 

^ tC<fc y % (12. 9g% J» : 84%) £?#fc„ 

1H-NMR (400MHz, CDC L3) Sppm: 

7.97 (1H, t, J = 8 Hz), 7.91 (1H, d, J = 8 Hz), 7.85 (1H, d, J = 11 H 

z), 4.98 (1H, q, J = 6 Hz), 2.54 (1H, brs), 2.14-1.96 (2H, m), 1.62 ( 

9H, s), 1.08 (3H, t, J = 7 Hz); 

MS (FAB+) m/z: 323 [M+H]+. 

[0295] (##0J7 0) 4— {5—[(1R)—1 — {[6— (1, \~VO P-3-p< ̂ )W^)\A tl° 'J V 

y-3-4 7°P tf;b]-1,2,4-^ ++1-7 V-Jl/-3-^ Jb}-2-7 P 

tert 
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[0296] utm 
p p CM 

H3O 
A Xyl 

F 

[0297] #t0J69-e?#£ftfc<b£-$] (70. 5mg% 0.219mmoL) 33cfc£/##$[] 6 6 "TM#<O 

tlfcfbn1^ (40. 0mgN 0.199mmoL) COT1 K ^ t: K• 7 ̂  > (1.0mL) 0 

°CtCT K 'J 7 x -)[,iisX7 -i y (57.4mg% 0.219mmoL) 33cfct/7SJVt>Jly^y 

m*S-tert-7?JU (50.4mg% 0.219mmoL) £jbn^ ll;^CT10£f^I# L/cl! 

, Wlzm&lZT3ftfflMftLfco KJ&fcZMETlzrmffiLs %btltcWk^k 
s> 'J -hf)\/-h=?lx'? PV h^77 -f — (^^r+fV : ^11x^^ = 100 : 0^90 

:10s v/v) tllElbl^] (87.0mgN J» : 87 %) £ 

mtc „ 
1H-NMR (400MHz, CDC L3) Sppm: 

8.46 (1H, d, J = 3 Hz), 8.12 (1H, dd, J = 8, 7 Hz), 7.96 (1H, d, J = 

8 Hz), 7.90 (1H, d, J = 11 Hz), 7.58 (1H, d, J = 9 Hz), 7.37 (1H, dd, 

J = 9, 3 Hz), 5.49 (1H, dd, J = 7, 6 Hz), 2.38-2.13 (4H, m), 1.91-1. 

82 (1H, m), 1.16 (3H, t, J = 7 Hz), 0.94 (6H, d, J = 7 Hz). 

[0298] (##0J7 1) 4-7$ y-3-7;U^P-N' -L 

$ 0 $ K 

[0299] [<fb98] 

[0300] 4-7$ J -3-D)\,i$W<ysJ- V iJJU (3. 00gN 22.0mmol) 02-7°PAy-

JU (44mL) ®mzs ^tCT50%L h*P+i/JI/7$ (2.18mL% 33.1m 

moL) 70°CtCT50|^Ji^ Lfc0 £Lfc%, Ml± 

Tmm%g£Ls %btl(4:1N v/v) 

z: tCofc U. tllElblir^ (3.67g, JR$:98%) £?#*:„ 
1H-NMR (500MHz, DMS0-d6) 8 ppm: 
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9.35 (1H, s), 7.27 (1H, dd, J = 13, 2 Hz), 7.21 (1H, dd, J = 8, 2 Hz) 

, 6.71 (1H, dd, J = 9, 8 Hz), 5.63 (2H, s), 5.33 (2H, s). 

[0301] (##0lJ7 2) Ml (1S)-1-[3-(4-7$ ;-3-7^P7i-ib)-1,2,4-^^r 

-y-i/Tx/—JU-5-'f JU]7°P 

[0302] [<fb99] 

Hj% o 
H4 C H S 

/==/«-0 
F 

[0303] #^iJ67Tl#^tl/cjb^ (550mg% 3.77mmoL) ©N, N-^TJIsfcJIsAT $ 

K (19mL) ^tCT1-L KP^>^>X/ h <J T V-JU-TK®^ (577 

mgN 3. 77mmoL) £ <£t/N-(3-yp< J 7°P L°JU)-N'-JL?-)\st>)\stfV4 

$ K±£I!±£ (1.44g% 7. 53mmoL) |W^CT30£f^I# U 

(637mg% 3.77mmoL) £jbn^ 1Ltc 

^ M^100°CtCT10tP^I^L/co Ltzfes TK^AP*. 

N U K 'J ^ ATK;#>S 

K 'j vA-e&mLfco mi±T®mz 
'J t> f)\/t) 7A^P7 h^77<- (^^r+fV : 

M|x^;u = 90 : 10^60 : 40, v/v) £ d £ K J; y N tl§Elbl=r^ (56 

3mg% JR$ : 62%) £?#fc0 

1H-NMR (500MHz, CDCL3) Sppm: 

7.74-7.66 (2H, m), 6.82 (1H, dd, J = 9, 8 Hz), 5.90 (1H, dd, J = 7, 6 

Hz), 4.03 (1H, s), 2.19 (3H, d, J= 4 Hz), 2.16-2.04 (2H, m), 1.03 (2 

H, t, J= 8 Hz). 

[0304] (##0J7 3) (1S)-1-[3-(4-7$ ;-3-7JWP7i-;bH,2,4-^^5/* 

7 V—;U-5—r JU] 7°P A >-1 — )l 

[0305] [<b100] 

HSC. 
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[0306] (562mg% 2. 01mmoL) J— )\s (10mL) 

IZ. ^IZTmMtiWJx (417mg% 3.02mmoL) 15#F^4f# 

Ltc„ Mtx^;u-e2[g]aaiL, mbti 
m-kikyk-^m&s mMtWtl- h 'J ^A«L/C0 )MJ±~p;§&£®£U 

(438mg% JR$ : 92%) £?#fc0 

1H-NMR (500MHz, CDCL3) Sppm: 

7.74-7.66 (2H, m), 6.83 (1H, dd, J = 9, 8 Hz), 4.92 (1H, dd, J = 7, 6 

Hz), 4.04 (2H, br s), 2.64 (1H, br s), 2.11-1.93 (2H, m), 1.06 (3H, 

t, J = 8 Hz). 

[0307] (##0lJ7 4) [4-({(1R)-1-[3-(4-7$ y-3-7;U^P7x-;U)-1,2,4-^^r 

WTV—ib-s-'f JU]7°P t°;u}^^ri>)7x-;u](i>^ P7°P t°;u)p< 0 J y 

[0308] [<fb101] 

O 

[0309] 

[0310] ##$iJ73Tt#^tlfc'fb"^ (200mg% 0.843mmoL) fc&XlisO P 7°P t°;K4-

t KP^>7 x ~;U)p< 0 J y (150mg% 0. 927mmoL) ©Th7t: KP77> ( 

4. 2mL) ®mz, 0°CtCT K 'J 7x-MX7 <f > (243mg% 0.927mmol) £<£ 

Xfy yS/jjJl'7}\yMSs-tert-7"iLJl' (214mg% 0.927mmoL) |W|^tCT5 

mz^izzmrM¥mftLtz0 mmTmrnzmzu mm 
£:> 'J A^fJ^7A^P7 -i — (^Ir-y-y : ^11x^^ = 85 : 15^7 

0:30, v/v) TmmTZZtlZctV. (279mg, J» : 87 %) £ 

mtc „ 
1H-NMR (500MHz, CDCL3) Sppm: 

7.98 (2H, d, J = 9 Hz), 7.72-7.65 (2H, m), 7.03 (2H, d, J = 9 Hz), 6. 

81 (1H, dd, J = 9, 8 Hz), 5.47 (1H, dd, J = 7, 6 Hz), 4.04 (2H, s), 2 
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.62-2.56 (1H, m), 2.33-2.16 (2H, m), 1.22-1.17 (2H, m), 1.12 (3H, t, 

J = 7 Hz), 1.01-0.96 (2H, m). 

[0311] (#t0IJ7 5) 2-{[6-(^P7°P JU) tf'J JU]7°Ptf 

# >11 
[0312] [<fb102] 

[0313] ##$iJ24Tl#^tl/c<fb"^ (1. 00g. 6.13mmmoL) £ <£ t/2-7" P "E 7° P if# 

(1. 02g% 6.13mmoL) GO 7iz K - K 'J )\s (10mL) fefolZ. 

j^It^'J^A (1.27g% 9.19mmoL) 80°CtCT30tP^I# Ltz0 J5J&& 

Ltzfes TK^AP^ h,»ux>-ei[g]atJH u ?#£*itzMWtM*. 
lM7K@t{b^ K 'J 7 A7K;£}t£ <£ h U 7 A 

-en&Ltzo mmTmrnzmzu m^ntzmm. a.44g) ^^K^LKP7 
(7. 0mL) -^y-JU(7.0mLKC;#|BU ^KTIM^^b^ K 'J 0 ATK 

/§/S (6. 93mL% 6. 93mmoL) IUmtCT30^^^^ Lfca Kfot&ftMEE 

"RCT;IisU ZK£2JP^ TKH^x^jux-^ju-e^fU MM%%:1N7L 
T$1f£pH 6tziJ^L/c^ ^x^;i/-e2HiaaiLs %bti 

mMtmi- h U ^A«L/-Co )MJ±~p;§&£®£U ?# 
£*lfc0lz6 ?;Ajp+f>-i/^vyp tfJUX-^JU (10:1, v/v) 

tl§Elbl=r^ (1.27g% JR$:88%) £?#fc„ 
1H-NMR (400MHz, CDC L3) Sppm: 

8.38 (1H, d, J = 3 Hz), 8.03 (1H, d, J = 9 Hz), 7.26 (1H, dd, J = 9, 

2 Hz), 4.93 (1H, q, J = 7 Hz), 3.41-3.35 (1H, m), 1.74 (3H, d, J = 7 

Hz), 1.25-1.20 (2H, m), 1.10-1.05 (2H, m). 

[0314] (##0J7 6) (5-{1-[3-(4-7^;-3-7MP7i-^)-1,2,4-^ + ti;7 

V-JU-5—r;u]x h^>} t°'j ^>-2—r;u)(i>^ P7°P t°ju)/ 0 J > 

o 

[0315] 
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[-ft 103] 

G 

V 

[0316] (300mg% 1.28mmol) ®N, N-^$ 

K (6.4mL) ^tCT1-L KP^>^>X/ K <J T V-JU-TK®^ (21 

5mg% 1.40mmoL) £ <£t/N-(3-y J 7°P L°JU)-N'-JL?-)\st>)\stfV4 

$ K±mll±m (489mg% 2.55mmoL) IWI;mtCT30^rp^i^ Ls 

0iJ71Tl#^tl/c'fb^ (216mg% 1.28mmoL) *k1)WX, 1Ltc 

^ M^100°CtCT10tP^I^L/co Ltzfes TK^AP*. 

N ^X^;i/-e20aai Us K 'J 0 ATK;#^ 

h U ^A«L/"Co )MJ±~p;§&£ 

'J t> f)\/t) 7A^P7 h^77<- (^^r+fV : 

M|x^;u = 90 : 10^50 : 50, v/v) £ d £ tC<fc U , tllElbl^] (40 

1mgN J» : 85%) £?#fc0 

1H-NMR (400MHz, CDC L3) Sppm: 

8.46 (1H, d, J = 3 Hz), 8.02 (1H, d, J = 9 Hz), 7.69 (1H, dd, J = 12, 

2 Hz), 7.67 (1H, dd, J = 8, 2), 7.38 (1H, dd, J = 9, 3 Hz), 6.82 (1H 

, dd, J = 9, 8 Hz), 5.73 (1H, q, J = 7 Hz), 4.06 (2H, s), 3.46-3.93 ( 

1H, m), 1.93 (3H, d, J = 7 Hz), 1.23-1.19 (2H, m), 1.10-1.04 (2H, m). 

[0317] (##0J7 7) 2-y )[/^ P —4— (5— {1 —[4— (5—V 7°P tfJU-1,2,4-^ 

V-JU-3—f JU) 7 x y ̂ :>] 7°P tfJUH, 2,4-^^+f^'77-Jk3-^ Jb)7-

•J > 
[0318] [<fb104] 

[0319] 2-[4-(5—T V 7°P tfJU-l, 2,4-^ 7 x/-JU-3—f JU) 7 x y 
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(WO2011016469) (4.16g, 14.3mmol) ©N, N-^ * $ K (60mL) 

J 7°P t°;U)-N' $ K 

mm (2. 66g% 14. 3mmoL) £jbp^ |W|^tCT20£f^I# b/c0 #t0J7m# 

(2. 35g% 14. 3mmoL) ^JPTL/C^ 100°CtCT3. L/c0 

L/cti, TK^JP^ B^i^jiz-esiuaaiU w&mk-i-
K'J^A-elg'JtL/c0 ?#£*ifcglz6£*> 'J ^ 

A^P?h^77< - : ^11x^^ = 9 : HI : 2% v/v) 

S c: ^ tC <fc y % (2.06g, : 35%) £?#*:„ 

1H-NMR (400MHz, CDCL3)Sppm: 

8.03 (2H, d, J= 9 Hz), 7.76-7.68 (2H, m), 7.10 (2H, d, J= 9 Hz), 6.85 

(1H, dd, J = 9, 8 Hz), 5.49 (1H, t, J = 7 Hz), 4.08 (2H, bs), 3.34-3 

.24 (m, 1H), 2.38-2.20 (2H, m), 1.47 (6H, d, J = 7 Hz), 1.13 (3H, t, 

J = 8 Hz). 

[0320] (##0J7 8) 2-y )[/^ • —4— (5— {(1R)—1—[4— (5—-Y V 7°P tfJU-1, 2,4-^ 

*j 7 V—)U-3—f )U) 7 X y ^ *> ] 7° P fcf JU} -1, 2,4-^ ̂ +t V 7 V—) 1/-3- 'f JU) 

> 

[0321] [<fb105] 

[0322] (2R)-2-[4-(5->T V7°P LMU-1, 2,4-tf 7 V-JU-3-^ JU) 7 x 7 **>] 

|§It (WO2011016469) (1.49g, 8.80mmoL) ®N, N-:y ;><7 $ K (50 

mL) ®mZs ^^tCTN-O-y^^v'UT7^ 7 7°P tf;U)-N' 

$ (2. 53g% 13. 2mmoL) H^tCT 1Ltc0 #t0!J71 

Tlf^tl/c'fb^ (2.55g% 8.80mmoL) ^JPTL/C^ 100°CtCT30|^Jp^ Ltc 

o L/cti, TK^JP^ M£x^ju-e3[g]atJH u ?#£*ttc 

, % btltc^yk^i/ 'J ±) 7A^P7 h^77<- (^^pHt> : Mix 
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^JU = 9 : HI : 2% V/V) •& d £ tC <fc U , tllElbl^] (1.69g, W 

: 45%) 

1H-NMR (400MHz, CDCl3)Sppm: 

8.00 (2H, d, J= 9 Hz), 7.73-7.65 (2H, m), 7.06 (2H, d, J= 9 Hz), 6.81 

(1H, dd, J = 9, 8 Hz), 5.46 (1H, t, J = 7 Hz), 3.30-3.19 (m, 1H), 2. 

32-2.17 (2H, m), 1.43 (6H, d, J= 7 Hz), 1.13 (3H, t, J = 8 Hz). 

[0323] (##0J7 9) 2-7JU;*P-4-*JU$JU£/|,»tert-7,>,iU 

[0324] [<fb106] 

[0325] 4-7$ J (t: KP^rW $ J ) ^^)\y-2-y (W02 

011016469) (3.90g% 17.6mmoL) (40mL) N Ml (40mL) tC;# 

(ca.i0g) TKHSUJTRCT 1 mmmw 

ji/-e3iuaaiu Ku^A-e^tL/co && 
K 'J 0 ATK^^JP;^ U 

7A^P7h^77<- (^^Ht> : ^11x^^ = 95 : 5^2 : K v/v) Tit 

^•r-SCl^tCcfcy, (2.21g% JR$ : 56%) £?#*:„ 
1H-NMR (400MHz, CDC L3) Sppm: 

10.0 (1H, d, J = 2 Hz), 8.01 (1H, dd, J = 8, 7 Hz), 7.69 (1H, d, J = 

8, 2 Hz), 7.61 (1H, dd, J = 10, 2 Hz), 1.61 (9H, s). 

[0326] (##0IJ8O) 4-(tert-7"h^>^U/:KxjU)-3-7JU;*P£m» 

[0327] [<fb107] 

[0328] ##0iJ79Tt#tl/c-fba"^ (1.54g% 6. 87mmoL) ^rtert-7"-^ J — )\s (15mL 

) N TK (15mL) Ci§|L, h 'J 0 (5. 36g 
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% 34.3mmoL) £JcfcT/2 -^ )\y-2-0~r y (7. 30mL% 68.7mmoL) N h 

'JO A (2. 35g% 20. 6mmo L) ZinAs ^£T30#IM# L/c0 

iM|x^;U-e3[g]aaiL, K 

•J^A-e^iU/co 

^ilE'fb'n^ (1. 16g% J]X$:70%) £?#fc„ 
1H-NMR (400MHz, CDC l3) Sppm: 

7.97-7.89 (2H, m), 7.83 (1H, dd, J = 11, 1 Hz), 1.62 (9H, s). 

[0329] (##0iJ8 1) 2-[4-(:>^7 P 7°P JU) 7 x 7 ^p:>] 7°P 

[0330] [-fb108] 

[0331] >>^pyPtfiK4-t;KP + ̂ 7i-^)^^y> (5.00gN 30.8mmmoL) fc 

J;tJc2-7'P;E70P (5. 66g, 33. 9mmol) 0Tiz K - K 'J JU (20 

0mL) 'J OA (6.39g, 46.2mmol) %1}U7L, 80°CtZT2 

.50#P^!#L/co L/c^ M£x^,iU£flP;iN 

^-tz^^f K L/co U TR^APX/C 

fi. Mx^u-eisatb L/C0 izKii^^ 

^>•7 A-e^iUfco 2-[4-(S/^7 p^p 

)\,)7JLS**s]7nttym*3-)\'*^T2>M'&yil (7.99g) C0 

;Fb^ (7. 99g) £^y-JU(100mLKC;#®U ^lCT2AM<^b^ h 'J 0 

ATK)^>S (31mLN 62mmol) £JP;^ |W];m(CT 1U tca 

IZZBtiiGL, XZlinX, 2Mfift^£j!jPa.T$1f£pH 2lzmMLfc0 Mlx^U 

T?2iuaaiL, 

T?S£4£Ufc0 MJ±~F;m£^£U 'J tjfJUti 5 AO P V 

h^77<- (M^f [/>: ̂ ^y-^ = 9: H8: K v/v) 

htay, *IlElbl=rt] (7.03g% ]|X$:98%) 
1H-NMR (400MHz, CDCL3)Sppm: 

0 

o 
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8.01-7.99 (2H, m), 6.95-6.93 (2H, m), 4.88 (2H, q, J = 7 Hz), 2.65-2. 

59 (1H, m), 1.70 (3H, d, J = 7 Hz), 1.24-1.20 (2H, m), 1.03-1.01 (2H, 

m). 

[0332] (##$IJ8 2) 2-[4-(:>^ • 7°P 7x7 ̂ r:>]70P^>— K 

'JJls 

[0333] [<b109] 

[0334] ##$IJ81 "CM#(1.03g% 4.40mmoL) 07" h ̂  t: K P 7 ̂  > (15 

mL) )\z¥4 $ *?SJ—JU (1.07g% 6.60mmoL) ttfittTL 

, H^CT40£f^I#L/co ^tCT28%7>^-77K (7mLN }§§IJM) £JP 

|wi^tcT20^^ji^L/co SJ^CTK^JPPL M|x^;u-e3[g]aaiL, 

»W^K'J^A-e|g'J:#L/co ?#£tifcgl>S£*> 'J 

A^fJ^7A^P7 K ^7 7-f - (^^T+fV : Mtx^JU^ : HiSfxf 

Jk v/v) -elti^L/co (0.708mLN 8 

. 79mmo L) (DM b^b> (20mL) 0'CKT MJ 7JU* PB^SzMfc] 

(0. 612mL% 4.40mmoL) *k1)WX, |W|^tCT20£f^I# Ltc0 0°CtCT, Kfcfc 

tcTK£J;Xf&mikib7>f-^7ATK;#^£ JP^ J&fb * f1> "C30 fib ai U 

£7K£ <£ t/1 M7K@tlb^- K 'J 0 K 'J 

P7h^77<- (^^r+fV : ^11x^^ = 9 : H2 : 1N v/v) -ei|t§!lt~£> C 

^ tC<fc y % tl§Elbl=r^ (867mg% W : 92%) £?#fc„ 
1H-NMR (400MHz, CDCL3)Sppm: 

8.06 (2H, d, J= 9 Hz), 7.06 (2H, d, J = 9 Hz), 4.99 (1H, q, J = 7 Hz) 

, 2.67-2.58 (1H, m), 1.84 (3H, d, J= 7 Hz), 1.39-1.32 (2H, m), 1.06-1 

.01 (2H, m). 

[0335] (#t®J8 3) (1Z)-2-[4-(^P7°P L°JU;b JUtfxjU) 7 x y ̂ >]-N'-L K 

p^>7°p^>-r $K 

O 
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[0336] [<fb110] 

HO 
r "v 

[0337] (594mg% 2. 76mmoL) CDx-^y — JU (4mL) 

^ ^tCT50%L KP^JU;7^ (0.328mLN 5.52mmoL) 

^tCT30^^^L/co tllElblir^ (648mg% J» : 

95%) £?#fc„ 
1H-NMR (400MHz, CDCL3)Sppm: 

8.00 (2H, d, J= 9 Hz), 7.06 (2H, d, J = 9 Hz), 4.87 (1H, q, J =7 Hz), 

4.68 (2H, bs), 2.64-2.57 (2H, m), 1.64 (3H, d, J = 7 Hz), 1.25-1.18 

(2H, m), 1.04-0.98 (2H, m). 

[0338] (##$IJ8 4) 4-(3-{1-[4-(:>^ P7°P + ̂ >]if Jb} 

-i,2,4-^^r+fy>V-;u-5-^;u)-2-7;u^p^m» 

[0339] [<fb111] 

[0340] #^iJ80Tl#^tl/cjb^ (900mg% 3.75mmoL) ®N, N-^$ 

K (20mL) ^tCT1-L KP^^>1/ K <J T V-JU-TK®^ (574 

mgN 3. 75mmoL) £ <£t/N-(3-y J 7°P L°JU)-N' -x^JU^JU/lfyy 

$ Ki£I£i£ (1.44g% 7.49mmoL) £jbp^ |W^CT30£f^I# Ltc0 &&IZT 

s (930mg% 3.75mmoL) £jbp^ ^KT20#^i£ 

WLtcfe, 90°CtCT60|^Jp^L/co TKfc^t/fS 

K 'J 0 ATK^t^iPx/co ^x^;i/-e3Hiaai U 

&jf£i0%:ti&*-c2fc&u Ku^A«L/-CO mi±Tmmz 
£:> 'J tJ?)lst!^AO P7 -r - (^5-y-y : 

^11x^^ = 9:1^1 : U v/v) •& d tC J: s 4-(3-{1-[4-(:> ̂ 7 P 

O 



WO 2013/108800 68 PCT/JP2013/050710 

7°P *Ss]Ji3L)l'}-1,2,4-l-3r+)-is7x/-)l'-5—f JU)-

M^Xs %bUtc 

(4mL) ®mz, h'J 7JU:* PM£ (2mL) (D 

ikik*^\sy (2mL) mfcZliUz., |W|^tCT30^^Ji^L/co &&IZT K 'J 7 

frXnmm (2mL) £3JP*.N |W|^tCT20^^Ji^L/co 

?#£*l tcWt^y 'J i^7A^P7 h 9s=j 7 -f - : Mlx^1 

JU = 2:H1 : 4% V/V) £ d t IZ J; y N (655mgN J» : 4 

4%) £?#*:„ 
1H-NMR (400MHz, CDCL3)Sppm: 

8.20-8.14 (1H, m), 8.03-7.92 (4H, m), 7.08 (2H, d, J = 9 Hz), 5.72 (1 

H, q, J = 7 Hz), 2.63-2.56 (1H, m), 1.87 (3H, d, J = 6 Hz), 1.21-1.17 

(2H, m), 1.01-0.96 (2H, m). 

[0341] (##0J8 5) (4-{1-[5-(4-7$y-3-7MP7i-^)-1,2,4-^ + t^7 

V-JU-3—r JU]X h*Ss}7 Ji=Jis)(Ss? P7°P t°;u)p< o J y 

[0342] [<b112] 

[0343] 0^M84X{§btlfcfbn"^ (499mg% 1.26mmoL) 0tert-y*^ J — JU (6mL) 

fefolZ. K 'J y (0.193mLN 1.39mmoL) 7 JL-JV 

'jy (0.299mLN 1.39mmoL) £jbPa.N 80°CtCT60|^Jp^ Lfc0 Rlt 

foZ^lZftW Lfcm, *£2JP^ M|x^;U-e3[g]aaiL^ 

P7h^77^ - (^5-y-y : ^11x^^ = 9 : HI : K v/v) X^WkLtc* 

%bUtcit^(DMt^^iyy (2mL) ®mz, MJ 7M 

PiSI (ImL) (Dikik*^\sy (ImL) mfcZliUz., 11^^X30^^^ Ltc 

o m^ZX K 'J yjutamm (ImL) tktinXs |W|^tCT30^^Ji^L/co MJ± 

% btitc^fk^y 'J t> 7A^?P7 h^77<- (^ 

o 
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: M|x^;u = 9 : HI : 2, v/v) "CHiSlf£ Id U N tl§Elbl=r^ 

(255mg% JR$ : 55%) £?#fc„ 

1H-NMR (400MHz, CDCL3)Sppm: 

7.98 (2H, d, J = 9 Hz), 7.76-7.72 (2H, m), 7.08 (2H, d, J = 9 Hz), 6. 

82 (1H, t, J = 9 Hz), 5.66 (1H, q, J = 7 Hz), 2.64-2.57 (1H, m), 1.84 

(3H, d, J = 6 Hz), 1.21-1.17 (2H, m), 1.02-0.95 (2H, m). 

[0344] (##$IJ8 6) • 7°P 7x7 >7$ K 

[0345] [<fb113] 

[0346] ->^7 • 7°P tf;K4-t KP^ri>7 x-;U)p< ^ 7 > (4. 80g% 29. 6mmmoL) GO 

7-tzh> (24mL) <J >M=*J 'J 0 A (8.17g% 38.5mmoL) £ 

(4.77mLN 32.6mmol) 

MftLfco 'J >m=t)'J 0 A (1. 57g% 7.40mmo L) £ X?2-7"• ̂ & 

(1.08mU 7.40mmoL) tm^TiZX3^^Ltc0 Kfc 

7iz s>-eiiuaai Ltca 

tk*> 'J Jo tfJUJj "7 A ̂ 7 • V h^77 -f — (^^r+fV : 

11x^^ = 20 : HI : 1N v/v) L/cQ t# £ tl/c-fb^^TK^m 

L)CML, ^tCT5M7KII^b^ h 'J VATkmfc (8. 78mLN 44.4mmoL) 

|W|^tCT20irP^I^L/co J5^^7KfcNJ:t/tSffi^b77>;Ex'7A7K;#^ 

£2JD^ Mtx^u-e3[g]atjHu K u ^A-e$£'Jtu mi±T®m 
o tf^tl/c-fb^ (7. 35g% 29. 5mmoL) ©f h7th"P77> (15 

0mL) mmZs ^MLlZTtUlstf^JlsSsJ $yy-Jls (7.20g% 44.4mmoL) 

|W|^tCT30^rP^I^L/co ^tCT28%7>^x77K (30mLN }§§IJM) 

£2JD^ |W|^tCT30^^Ji^L/co ^X^;i/-e3iuaai 
u m7mm^h>j0ATm^Lfco mi±Tmmz%£Ls mzntctmz 
is 'J A^7 PV K ?s=? 7 -f - (^^r+fV : 0^x^ = 1 : H|| 

0 
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v/v) (6.41g% JR$ : 87%) £ 

mtco 
1H-NMR (400MHz, CDCl3)Sppm: 

8.02 (2H, d, J= 9 Hz), 6.99 (2H, d, J = 9 Hz), 6.28 (1H, bs), 5.74 (1 

H, bs), 4.62 (1H, dd, J = 6, 5 Hz), 2.66-2.52 (1H, m), 2.10-1.95 (2H, 

m), 1.25-1.20 (2H, m), 1.10-1.00 (5H, m). 

[0347] (##$IJ8 7) 2-\_4-{i/9 • 7°P 7x7 J —V-x) 

)\y 

[0348] [<fb114] 

[0349] ##0J86-e?#£*lfc<b£-$] (6.41g% 25.9mmoL) £ <£ t/L°'J ^ > (4.18mLN 

51. 8mmo L) GOi^b^bV (130mL) 0°CtCT K >J DM PMIMTK 

m (3.61mU 25. 9mmoL) |W^CT30£f^I# Ltc0 0<CtCTJ5^tC 

7^^xfMikityy"E-0ATK^&^JP;^ % 

W^K'J^A-e^iL/co ?#£tifcgl>S£*> 'J ti? 

j^7A^P?h^77^ - (^^y-y : ^11x^^ = 9 : H2 : 1N v/v) T? 

^•r-SCl^tCcfcy, tllElblir^ (5.81g% J» : 98%) £?#*:„ 
1H-NMR (400MHz, CDCl3)Sppm: 

8.05 (2H, d, J = 9 Hz), 7.07 (2H, d, J = 9 Hz), 4.83 (1H, t, J = 6 Hz 

), 2.67-2.60 (1H, m), 2.19-2.12 (2H, m), 1.28-1.17 (5H, m), 1.06-0.97 

(2H, m). 

[0350] (#t®J8 8) (1Z)-2-[4-(i/^P7°P t°;U^;U^x;U)7xy^^]-N'-t K 

[0351] 
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DfbH5] 

[0352] #^iJ87Tl#^tl/cjb^ (5.81g, 25.3mmoL) (120mL) 

!^;mtCT50%L KP^^JUT^ (3.01mL% 50.7mmoL) 

, •M)^izx3Q^mmw[,tc0 (6.6ig, J» 
: 95%) *mtzo 

1H-NMR (500MHz, CDCL3)Sppm: 

7.98 (2H, d, J= 9 Hz), 7.07 (2H, d, J = 9 Hz), 4.70 (2H, s), 4.62-4.5 

5 (1H, m), 3.72 (1H, dq, J = 7, 6 Hz), 2.64-2.53 (1H, m), 2.08-1.82 ( 

2H, m), 1.23-1.17 (2H, m), 1.09-0.92 (5H, m). 

[0353] (##$IJ8 9) 4-(3-{1-[4-(:>^ P7°P JU/lf-JU) 7 x 7 ^:>] 7°P tf 

JU}-1,2,4-J ^+)• is 7 V—)U-5—f)U)-2-7 JU^ P£,t1=111er t-7>)U 

[0354] [<fb116] 

[0355] #^iJ80Tl#^tl/cjb^ (333mg% 1.38mmol) ®N, N-^?-)\s*)\slx7 $ 

K (7mL) mmz, KP^^>1/ K 'J 7x/-Jls-7kffiytl (255m 
gs 1. 66mmoL) £<£t/N-(3-yp< J 7°P L°JU)-N' -if )lst))\stfV-f 

$ K±^II±^ (398mg% 2.08mmoL) £jbPa.N 30^*1# L/c0 

, (363mg, 1.38mmoL) £jbp*.N ^KT20#^i£ 

WLtcfe, 90°CtCT60|^Jp^L/co TKfc^t/fS 

K 'J 0 ATK^t^iPx/co M|xf;u-e3[g]aai U %btitcM 

mMtmi- K U U«L/C0 

£:> 'J P7 K^'^7 -f — (^^T+fV : 

M|x^;u = 9 : HI : n v/v) tllElbl^] (330mg 

o 



WO 2013/108800 72 PCT/JP2013/050710 

, JR$:51%) o 
1H-NMR (400MHz, CDCl3)Sppm: 

8.02-7.92 (4H, m), 7.88 (1H, d, J= 9 Hz), 7.08 (2H, d, J = 9 Hz), 5.4 

6 (1H, t, J = 7 Hz), 2.65-2.56 (1H, m), 2.36-2.12 (2H, m), 1.61 (9H, 

s), 1.23-1.17 (2H, m), 1.11 (3H, t, J = 7 Hz), 1.02-0.96 (2H, m). 

[0356] (##$IJ9 0) 4-(3-{1-[4-(:>^ P7°P JU/lf-JU) 7 x y ̂ :>] 7°P tf 

;u}-i,2,4-^^r+fy>V-;u-5-^;u)-2-7;u^p^m» 

[0357] Dfb117] 

[0358] (3mL) ^ICTMJ7 

Mnmm (ImL) (ImL) mfcZliUz., |W|^tCT30^^Ji^ 

Ltco K'J 7;U^PMI (ImL) H^tCT30^^iS^ Ltc0 

±T®M*%£ U %btl'J P7 K^'^7 -f — 

: M|x^;u = 2 : HI : 4% v/v) XmMt Z> d t IZ J; y N tllElb 

1=T^ (300mg% J» : 53%) £?#*:„ 

1H-NMR (500MHz, CDCl3)Sppm: 

8.17 (1H, dd, J= 8, 7 Hz), 8.03-7.92 (4H, m), 7.08 (2H, d, J = 9 Hz), 

5.47 (1H, t, J= 7 Hz), 2.63-2.56 (1H, m), 2.34-2.10 (2H, m), 1.22-1. 

15 (2H, m), 1.11 (3H, t, J = 8 Hz), 1.02-0.95 (2H, m). 

[0359] (##0J9 1) (4-{1-[5-(4-7$y-3-7MP7i-^)-1,2,4-^ + t^7 

V-JU-3—r;u]7°p t°;u}7x-;u)(i>^ P7°P t°;u)p< * y > 

[0360] [<fb118] 

[0361] ##$IJ90"TM#tlfcfbn*^ (300mg% 0.731mmoL) (Dtert~Z?$> J—)[/ (4mL 

Q 

O 
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) fefolZ. K 'J > (0.112mLN 0.804mmoL) 

II^^K (0.173mLN 0.804mmoL) £jbPa.N 60°CtCT60|^Jp^ L/c0 

Ltzfes M£xf ju-e3[g]atJH U IzKSIlt 
K'j^At^iL/co mbtifcmmzs/vtivjuti? 
A^P?h^77< - : M|xf;u = 9 : H1 : K v/v) L 

fco (2mL) mmz, "M)miZX h 'J 7 

;U^PMI (ImL) (ImL) |W|^tCT30^^Ji^ 

Ltco K'J 7;U^PMI (ImL) £2JP*.N H^tCT30^^iS^ Ltc0 

IETM?:H4US ?#£*I'J P7 h^77 -r -

(^*Ht> : M|X^;U = 9 : HI : 2% v/v) £ d t IZ J; y N tllElb 

£•$) (128mg% JR$ : 46%) £?#fc0 

1H-NMR (400MHz, CDCL3)Sppm: 

7.995 (2H, d, J = 9 Hz), 7.80-7.73 (2H, m), 7.08 (2H, d, J = 9 Hz), 6 

.82 (1H, t, J = 9 Hz), 5.39 (1H, t, J = 7 Hz), 4.24 (2H, s), 2.64-2.5 

6 (1H, m), 2.34-2.10 (2H, m), 1.24-1.20 (2H, m), 1.09 (1H, t, J = 7 H 

z), 1.04-0.96 (2H, m). 

[0362] (#t0J9 2) 2-{[6-(i/^P70P tf;U^;U^x;U)t0|jy>-3-^;U]7°PA 

[0364] ##0iJ75"T:'t#btlfcfbn"^ (953mg% 4. 05mmmoL) CD7-h 7 t: KP 7 7 > (8 

. 0mL) 0°CtCT1,1' ~ti)\y^—)\/V)\y (788mg% 4.86mmoL 

) £flP^ |W|^tCT30^rP^I^L/c^, 28%yy^-y7^nm (1.0mL) Jpx 
, mzm^ZTKftm&ftLtzo S^OK^APPL M|xf;u-e2[g]aaiL 
s mbtiwnth^ATffiu m 
i±T®mz%£Tzztiz£vs (i.09g) zmtz0 

[0363] [<b119] 
o 

o 
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[0365] (#t0U9 3) (IZ)-2-{[6-(^^P7°P tf;u^;u^-;u)t0|jy>-3-^;u]^ 

^>}-N-t KP^rf>7°P^>-r $ K 

[0366] [<b120] 

[0367] #^iJ92Tl#^tl/c'fb^ (1.09g) 33 t/L°'J ̂  > (786 ju,U 9.72mmoL) 

©y^PP^^V (8. 0mL) fefelZ* 0°CtCT K 'J DM PMIMTK^ (676^ 

U 4. 86mmo L) < y tlNX, 

M£xf ju-e2[g]atJH U %btitzM 

WtM £ 0.5M«33 J; h U 7 A Tig']:# L /c 

o (1.20g) £2-7°PAy-JU 

(8. 0mL) IZfeML, ^KT50% L K P ̂ JUT7 $ (401/A LN 6.0 

8mmo L) 60 °CtCT20£f^I £ Z. t IZ J; y 

, fi^0tl§Elbl§r^ (1. 30g) £?#*:„ 

[0368] (#t0J9 4) 4-[3-(1-{[6-(*>? P7°P L°JU;b JU* xjU) fcf"J ^>-3-^ JU] 

^^^}xf;u)-i,2,4-^^+fy>V-;u-5-^;u]-2-7;u^p^m» 

[0369] [<fb121] 

[0370] 4-(* K^r^^>'U^x>iU)-3-7>iU^P^/t» (J. Med. Chem. 2009, 52, 

5950-5966.) (794mg% 4.01mmoL) ®N, N-:7;><-fJU^JUA T7 $ K (10mL) 

^mUCTI-t: KP^^^yV K 'J TV—JU—(675mg% 4.41mmoL) 

y 70Ut0JU)-N'-Ji^JUtlJly^^^ < K±^II±^ (1.5 

4g% 8. 02mmoL) tfhttTL^ IH/mtCT30^^^;^ L/c^ ##$|J93"TM#^tl/c#l 

^0(IZ)-2-{[6-(^>^P7OP t°;u^;u/ifx;u) tf'j y>-3-^;u]^^^}-N-t 

KP^rf>7°P^>-r $ K (999mg) ®N, N-:yp< ^JU/INJUA;7 $ K (10mL) 

ll^CT15£f^I#L/c^ M^100oCtCT50tP^I# Lfc0 K 

Q 
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TK^AP^ M|xf;u-e2[5]aai Ls %btitzM 

i-h'jvA-e&mLfco mi±T®mz%£L, • 
7h^77-f - : M|xf;U = 95 : 5^75 : 25, v/v) 

CI ^itCct (457mg% 1.1 ImmmoL) ?;Th7t; KP77> (2.0 

mL) -**y-JK2.0mL)lC}§fl?U ^tCTWSHbf h 'J 0 Afrmfc (2.2 
2mL% 2.22mmoL) IUmtCT15^^^^ L/c0 J5Jfc/££MJ±TlCT)§S6 

U TK^AP^ TKH^X^JUX-^IM^II^JPxT^tt^pH 

6tciJ^L/c^ M|xf;u-e2[g]aai 
mMtmi- K u ^A«L/-CO mbntz^m 

^A^y-^v^pejU-jjl/ (10 : K v/v) ;Fb^"e)7t)#t"-g) d tCd: 

y, ^ilE'fb'n^ (364mg% J» : 83%) £?#*:„ 
1H-NMR (400MHz, CDC L3) Sppm: 

8.48 (1H, d, J = 3 Hz), 8.17 (1H, dd, J = 8, 7 Hz), 8.02 (1H, d, J = 

9 Hz), 8.01 (1H, dd, J = 8, 2 Hz), 7.95 (1H, dd, J = 10, 2 Hz), 7.43 

(1H, dd, J = 9, 3 Hz), 5.75 (1H, q, J = 6.5 Hz), 3.45-3.38 (1H,m), 1. 

91 (3H, d, J = 7 Hz), 1.22-1.17 (2H,m), 1.09-1.03 (2H, m). 

[0371] (#t0ij9 5) 4-[3-(I-{[6-(^>^P7°P tf;u^;u^-;u)t0|jy>-3-^;u] 

^^i/}ifJb)-1,2,4-^++)-^7V-Jk5-^Jb]-2-7^P7i-^}^Jb 

tert-y^JU 

[0372] [<fb122] 

[0373] ##0J94-e?#£*lfc<b£-$] (155mg% 0.390mmoL) 33 K 'J > 

(108>u,L% 0.780mmoL) COtert-~f# J —)[/ (1.5mL) ;#)^tCN ^SiCT'y^x 

—)\s7$sX7is 'J JUT is K (84.1 /J,LS 0.390mmoL) £jbPa.N 90°CtCT30tP^I# 

Ltco Ltc&s ZK£2JP^ ^x^;i/-e2|UaaiLs ?# 

Q 
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m7mm+h>j0A?m!kLfco mi±T®m£^£L, ttbti/ca^vu 
P7h^77-f" • Pp< £ >: ̂ 11x^^ = 100 : 0-> 

90:10, v/v) ^ilE'fb'n^ (120mg% JR$ : 66%) £ 

mtc „ 
1H-NMR (400MHz, CDC L3) Sppm: 

8.47 (1H, d, J = 3 Hz), 8.34 (1H, t, J = 8 Hz), 8.00 (1H, d, J = 9 Hz 

), 7.90 (1H, dd, J = 8, 2 Hz), 7.83 (1H, dd, J = 11, 2 Hz), 7.42 (1H, 

dd, J = 9, 3 Hz), 6.98-6.94 (1H, m), 5.70 (1H, q, J = 7 Hz), 3.45-3. 

39 (1H, m), 1.89 (3H, d, J = 7 Hz), 1.54 (9H, s), 1.22-1.17 (2H, m), 

1.09-1.03 (2H, m). 

[0374] (##0IJ9 6) (5-{1-[5-(4-7$y-3-7MP7i-^)-1,2,4-^ + t^7 

V-JU-3—r;u]x h^>} t°'j *jy-z-'()[/)(-> <? P7°P t°;u)p< ^ y > 

[0375] [<fb123] 

o 

[0376] ##$IJ95"TM#tl/cfbo"^ (118mg% 0.252mmoL) <J)V9 PP^> (1.0mL 

) K'J 7;U^PMI (1. 0mL) 1 

Ltc0 £ MEET tCT Jills U K'J ^ 

Mtxf ji/-e2iuaai u mbtitcMmm^mmmtymi- K >J O A*^** 
£x?mu&ikmMtmi- K <J 7A«L/C0 

£:> 'J AM7A^7 P7 h^77 -r - (^^T+fV : 

I|xf;U = 80: 20^50:50, v/v) tl§Elbl=r^ (91. 

6mg% JR$ : 99%) £?#fc0 

H-NMR (400MHz, CDC L3) Sppm: 

8.47 (1H, d, J = 3 Hz), 8.00 (1H, d, J = 9 Hz), 7.77-7.71 (2H, m), 7. 

42 (1H, dd, J = 9, 3 Hz), 6.82 (1H, t, J = 9 Hz), 5.67 (1H, q, J = 7 
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Hz), 4.25 (2H, s), 3.46-3.39 (1H, m), 1.87 (3H, d, J= 7 Hz), 1.22-1.1 

7 (2H, m), 1.08-1.03 (2H, m). 

[0377] (#t0IJ9 7) (2S)-2-(4-* h^^>7x7K 

[0378] [<b124] 

[0379] 4-p< (2. 50g% 20. ImmoL) G01,4-^;* ̂  > (100mL) 

l^.mUCTTK^'fbf K 'J 0 A (3.21g% ca. 60% in oil, 80.6mmoL) £Jp 

^KT10#^ig#Lfco 100°CtCT(2S)-2-^PPi§I| (2.95g% 24.2mm 

oL) %-hUTLs 100°CtCT30^^Jp^L/co Ltc&lZfrft 

t/2MJ^I|^Jpx/c0 M£xf ju-e3[g]atJH U 
h'J^A-e&'JtL/co (2S)-2-(4-p< K^r-> 

7x7 ̂ >)S§It£#fr;Fb^£t#/co ±IE0;Fb^0f h7tKP7?> ( 

100mL) $ yx/—JU (4.89g% 30.2mmoL) 

KT30#^£#Lfc^ •M)^ZX28%yy^-y7K (50mU mmm.) 
s 2^mmWLtc0 M£xf ju-e3[g]atJH U %btitcM 

tco ?#£*lfc0lz6 £:> 'J PV h^77 -r - (A + t> : ii 

xfib=4:H1 :4N V/V) •& d t IZ J; y N (3. 66g JR 

^ : 87%) 

1H-NMR (400MHz, CDC L3) Sppm: 

6.95-6.84 (4H, m), 6.49-6.35 (1H, m), 5.53-5.36 (1H, m), 4.45 (1H, dd 

, J = 7, 4 Hz), 3.80 (3H, s), 2.06-1.90 (2H, m), 1.08 (3H, t, J= 7 Hz 

). 

[0380] (#t®J9 8) (2S)-2-(4-p< h+x>7iy^^)^>- h 'J JU 

[0381] [<fb125] 
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[0382] (1. 00g. 4.78mmoL) (0. 753mL 

% 9. 56mmoL) L/> (5mL) 0°CtCT K >J DM PMIM7K 

m (0.655mU 4.78mmoL) H^l;iT20#^4f # Lfc0 

mWLtcfe, TK£ y =E 

-0ATK^t^iPx/co yxf;ux-f;u-e3[g]aai U #$Jf £1Ml&^-e2fc 

&®.s mMtmi- K u ^A«L/-CO mbntz^m 
£:> 'J h^77 -f — : ^11x^^ = 9 : HI : 

K v/v) ^ilE'fb'n^ (859mg% J» : 94%) £?#*:„ 
1H-NMR (500MHz, CDCl3)Sppm: 

7.01 (2H, d, J= 9 Hz), 6.90 (2H, d, J = 9 Hz), 4.65 (1H, t, J = 7 Hz) 

, 3.82 (3H, s), 2.10 (2H, dq, J = 7, 7 Hz), 1.22 (3H, t, J = 7 Hz). 

[0383] (#t®J9 9) (1Z,2S)-N'-t K • ̂>-2-(4-p< h^>7i7 ̂ >)7"^W 

$ y $ K 
[0384] [<fb126] 

[0385] ##$IJ98"TM#tl/cfbo"^ (859mg% 4.49mmoL) CDx-^y—JU (20mL) 

^ ^tCT50%L >7K;#^ (0.788mLN 13.5mmoL) 

70°c-e20|^jp^L/co *1 

iElbl^) (1.15g% J» ; Sift) £?#fc0 

1H-NMR (400MHz, CDCl3)Sppm: 

6.95 (2H, d, J= 9 Hz), 6.83 (2H, d, J = 9 Hz), 4.70 (2H, bs), 4.38 (1 

H, dd, J= 7, 6 Hz), 3.77 (3H, s), 2.02-1.80 (2H, m), 1.06 (3H, t, J = 

7 Hz). 

[0386] (#t0J1 0 0) 2-y)[/^ • —4— {3—[(1S)—1 — (4— h+,>7xy^,»^P tf 

J U ]•-1,2,4-- J *+t V 7 V-) U-- 5-- -f) U} £ /t-1=111 e r t- 7" 51J U 

[0387] 
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[<ft127] 

o > fy- -cHi 

H3G F/ 

[0388] ##0J80-e?#£*lfc<b£^ (502mg% 2.09mmoL) ©N, N-^7 $ 

K (10mL) ^tCT1-L KP^>^>X/ K 'J 7 V-JU-TK®^ (320 

mgN 2. 09mmoL) £ <£t/N-(3-yp< 7 7°P L°JU)-N' 

$ K±^II±^ (802mg% 4.18mmoL) 30^*1# L/c0 

, #^J99Tl#^tl/c<fbl=r^ (469mg, 2.09mmoL) £jbp^ ^KT20#^i£ 

90°CtCT80|^Jp^L/co *£2JPa.fc 

o M|xf;u-e3[g]aaiL, K "J ^ A7K;#>teJ:t/10%#±^7K 
KTjii&afc&u K u ^A-e^iL/co MJ±T;m£^£U m 
bU 'J A^PY h^77^ - {^y-y : 

= 9:H2:K v/v) "CHiSlf £ Id U N tl§Elbl=r^ (349mg, JR$ : 39 

%) 

1H-NMR (400MHz, CDCL3)Sppm: 

8.03-7.89 (3H, m), 6.97 (2H, d, J = 9 Hz), 6.81 (2H, d, J = 9 Hz), 5. 

25 (1H, dd, J = 7, 6 Hz), 3.76 (3H, s), 2.30-2.07 (2H, m), 1.63 (9H, 

s), 1.10 (3H, t, J= 7 Hz). 

[0389] (#t0J1 0 1 ) 2-y )[/^ P —4— {3—[ (1S)—1 — tn KP^>7°P tf;U]-1,2,4-^ 

^y- is 7 V ~) U •- 5 •--f) U} £ J,m II t e r t- 7" 51) U 

[0390] [<fb128] 

HsCv 

M ,C p " 

[0391] #^$yi00T't#^tl/c,fb'n!t:#) (349mg% 0. 813mmoL) ^rT^-tz S — S (8mL 

) N TK (8mL) Ci§|L, rClZZmmizVOAmyy^-OA (1.34gN 2. 
44mmoL) £iP;iN H/mtCT30^re^i^ Ltca JxJ^A/StCTK^AP;^ 

-^;u-e3[g]aaiL, t#^ti/c^ii^7K-e3[5]}$t}#L, 3bizmummm 
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-r K u oAy&nmzximL, ^y-;u 

tlfcglzS £:> 'J i^7A^P7 h^77^ - i^^+ty : M|xf;U = 9 

:H1 : 2% V/V) £ d t IZ J: U N tl§Elbl=r^ (226mg, JR$ : 86%) 

zmrco 
1H-NMR (400MHz, CDCl3)Sppm: 

8.02 (1H, dd, J= 8, 7 Hz), 7.95 (1H, dd, J = 8, 2 Hz), 7.89 (1H, dd, 

J = 11, 1 Hz), 4.92-4.86 (1H, m), 2.40-2.32 (1H, m), 2.08-1.95 (2H, m 

), 1.62 (9H, s), 1.05 (3H, t, J = 7 Hz). 

[0392] (#t0J1 0 2) 4-(3-{(1R)-1-[4-(^P7°P L°JU;b 7 x y ̂ >] 

7° P \f.)U} -1,2,4-# ̂ +t *J 7 V—) 1/-5- 'T)U) -2- 7)U$ P £,t ̂ 11 

[0393] [<fb129] 

[0394] #^$|] 101 "TM# tl /c'fb'n^ (210mgN 0. 650mmoL) fe ^ P 7°P tf,lK4 

-1 K P 7 x ~ JU) J y (105mg% 0. 650mmoL) ©Th7bKP77> 

/§/S (6m L) l^/mi tCT K 'J 7 -f > (188mg% 0. 714mmoL) feet 

t/77x/'V^>'U^>I|'>?-tert-7"51>'U (165mg% 0.714mmoL) IH?mtCT3 

0£^£#Lfc„ mbntcmy£*isi)±>?)\s±>^A^P 
7h^77-f - (^^r+fV : M|xf;U = 9 : HI : K v/v) "e^L/co ^ 

lNT\ (3mL) K 'J 7Jl>J P 

MI (imL) ZMAS m)^zx3Q^mmw[,tc0 mmTmrnzmzu m^n 
teffiyk*.*/ 'J P7 h^77-f - i^^+l-y : M|xf;u = 2 : 

HI : 4% V/V) X-mmtZZtlZctV. tllElbl^] (153mgN JR$ : 58%) % 

mtc „ 
1H-NMR (400MHz, CDCl3)Sppm: 

8.20-8.13 (1H, m), 8.04-7.92 (4H, m), 7.08 (2H, d, J = 8 Hz), 5.50-5. 
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44 (1H, m), 2.85-2.55 (1H, m), 2.38-2.10 (2H, m), 1.22-1.16 (2H, m), 

1.11 (3H, t, J = 7 Hz), 1.04-0.96 (2H, m). 

[0395] (##0IJ1 0 3) 4-[5-( K 'J 

;u]7xy-;u 

[0396] [<b130] 

[0397] N' ,4-yb K (WO2011016469) (10. 

0gN 65. 7mmo L) ©N, N — V * $ K (100mL) 0°CtCTLO|J 

Vy (15. 9mL% 197mmoL) fectt/ K 'J P (10.1 mL% 72. 6mmoL 

) £jbP^ 0°CtCT15^^m^L/co ^©WCtCf^U 20tP^#L/c„ 

7KfcNJ:t/2MJ^I|^JpxN M|xf;u-e2[5]aai 
U t#^ti/c^]l^10%#^7K-e}$t}m l7K6ithU^A«iL/c 
o US % 'J t> fJUtl 7 A ̂ 7 P V h^77-f 

- (^^Ht> : M|xf;u = 95 : 5, v/v) Tl^L/c^ ?#£*lfcglz6£^ 

^ilE'fb'n^ (15.0gN J» : 99%) £?#fc„ 
1H-NMR (400MHz, CDCL3)Sppm: 

8.02 (2H, d, J =9 Hz), 6.96 (2H, d, J =9 Hz), 5.39 (1H, br s). 

[0398] (##0J1 0 4) 4-[3-( K 'J 7 P ̂  f Jb) -1,2,4-^ t 7 VJk5-^ 

;u]7xy-;u 

[0399] [<fb131] 

[0400] t KP^r^v'UT7^ (2. 78g% 40.0mmol) ©N, N-*/ * ̂ JU/INJUA;7 $ 

K (20mL) ^mUCTtert-y 'J 0 A (4.48g% 40.0mmoL) £ 

2JP^ 15#^m#Lfc„ ^tCT#^iJ103Tl#^tl/c'fb^ (2.30g% 10.0m 
moL) £JP*_, |W|^tCT2.50irP^I^L/co J:t/10%#±^7K;&iP 

M|xf;u-e3[g]aaiL, K "J ^A-e$£'JtLfco mi±Tmm% 
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'J ti 7A^7P7 h^77<- (^^V : 

»lf^ = 4:H1 : 4% V/V) £ d t tZ J: y N tl§Elbl=r^ (1.35g 

, J» : 59%) %mtzo 
1H-NMR (400MHz, CDCl3)Sppm: 

8.02 (2H, m), 7.02 (2H, d, J = 9 Hz). 

[0401] (##0J1 0 5) (1R)-N-^>y;U-1-[(2R)-1,4-y^^HtXt°P[4,5]f^-4 

—r;u]x^ >7$ > 

[0402] [<fb132] 

[0403] 2,3-0-is 9 *)-ry-L-tf*) iz)[/7)[/-ril ft (J. Org. Chem., 2005, 

70, 6346-6352.) (30.5gN 179mmol) OhJH> (100mL) 

Ti7KMt K <J OA (38.2g% 269mmoL) (19.2g% 17 

9mmoL) CD hJH> (100mL) IH/mtCT1 Ltcl£s IH/mUd 

2>Z.tlZ&Vm£.f&yil (49.2g) £?#fc„ h7tKP77> 

(400mL) -78T)tCTH7 (22.5 

mLN 179mmoL) 11^^X10^^^ L/c0 ^T-78°CtCT3. 0Mp< f 

Jl/7^?si/^A7°P$ K-i/ifJU-TikM (89.6mL% 269mmoL) ^30^ 

m-frttxMXtcik, 50i^j^±^^T0oc^-e#^L/co 

(300mL) ^iz^\ ^izTSftmmw[.tcm, 
K^iitc^yp^L/co M|xf;u-e2[g] 

aai bs izKSiit K <J 0A?&t$k 
Lfc0 IETM^H^ L^ ?# £ tiTcgUSfc 'J t> fJUti 7A^?P7 K 

7 ̂  — (^^r+fy : ^XfJUX — T-)l = 2 : 1N v/v) T?H^f 

tllElblir^ (37.8g% j»:77 %) £?#fc„ 
1H-NMR (400MHz, CDC L3) Sppm: 
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7.37-7.29 (4H, m), 7.28-7.21 (1H, m), 4.05-3.98 (2H, m), 3.93-3.85 (2 

H, m), 3.74 (1H, d, J = 13 Hz), 2.89-2.80 (1H, m), 1.71-1.29 (10H, m) 

, 1.10 (3H, d, J = 6 Hz). 

[0404] (#^IJ106) (1R)-1-[(2R)-1,4-y^^HtXt°P[4,5]f'^-4-^;U]x^ 

yy^y 

[0405] [<fb133] 

[0406] #^iJ105Tl#^tl/cjb^ (37.8g% 137mmoL) (300mL) 

mzs A-fcm d.89g) 7KsmiamT6 

0°ctcT20#^^ji^L/co tz^-r K 

tllElblir^ (26.7g 

) zmtco 
1H-NMR (400MHz, CDC L3) Sppm: 

3.99 (1H, dd, J = 7, 6 Hz), 3.93 (1H, td, J = 6, 5 Hz), 3.80 (1H, dd, 

J = 7, 6 Hz), 3.07 (1H, qd, J = 7, 5 Hz), 1.67-1.30 (10H, m), 1.07 ( 

3H, dd, J = 7 Hz). 

[0407] (^»IJ1 ) 4-{4-[(1R)-1-{[6-(^P7°P L°JU;b JU/^" JU) L°'J ^>-3-^ 

;U]^^^}xf;U]-2H-1,2,3- h 'J 7V-;U-2-^;U}-N-[(1R,2R)-2,3-y t K 

t°ju]-2-yju^u^<yXT< K 

[0408] [<fb134] 

[0409] #^^26"?^# <b tl/cfbo"^ (220mg% 0.555mmmoL) N N-(3-:y $ J 

7°P L°JU)-N'-xf $ K±^II±^ (213mg% 1.11 mmoL) N 

t: KP^^^yV K 'J 7s/—)\y—(85. 0mgN 0.555mmoL) CDN,N-:y 

o 

o 
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K (4.4mL) ^^tCT#^iJ106-et#^tl/c(1R)-1-[(2R 

)-1,4-^>+tX L°P[4.5]f > (206mg% 1. 11 mmo L) 0N 

,N-^p<f JU*JUA7$ K (2. 2mL) ^^JPPL H^tCT22. 50$^4f# Ltc 

o M£xf ju-effltJH U 

mimWLi- K'j^A-e^iL/co MJ±~K ?#£*i tcffik**/ 

'J ~hf)\/~h=?A9 PV h^77 -r — (33% Mtxfju/^Htv) 

£ d J; y, 4-{4-[(iR)-i-{[6-(*>? p 7°p tf'J y >-3-

^l/]^^i/}xfjb]-2H-1,2,3- K 'J 7V-;U-2-^;U}-N-{(1R)-1-[(2R)-1,4 

-¥#lr-y-Z t°P[4.5]f ̂ -2-^;U]x51>iU}-2-7>iU^P^>X77$ K (308mg 

, J» : 99%) £?#fc0 

[0410] -hIECD'fb'n^(306mg% 0.543mmoL) tcM£(4.8ml_) 33 <£t/7.K(1. 2mL) £JPPL 

, 80°CtCT135^^Ji^L/co Klti}Sttp(D®mzmi±T, 

fco K 'J 0 A 7R}§}^ 33 <£ t/7K £ in iL VO P 

p p< * yft L fco ?# b ntc£izKSiit K U ^ A-eig'jt L tc0 5 

7-r- (66%-99% M|x^;u//s^Ht» £ d ̂  K J; y N tllEltlir 

$l (147mg% JR$ : 56%) £?#fc0 

1H-NMR (400MHz, CDC L3) Sppm: 

8.42 (1H, d, J = 2.7 Hz), 8.24-8.20 (1H, m), 8.01-7.97 (2H, m), 7.89-

7.85 (1H, m), 7.83 (1H, s), 7.37-7.34 (1H, m), 6.88-6.83 (1H, m), 5.8 

1-5.76 (1H, m), 4.26-4.21 (1H, m), 3.73-3.65 (2H, m), 3.51-3.47 (1H, 

m), 3.44-3.38 (1H, m), 3.23-3.19 (1H, m), 2.83-2.81 (1H, m), 1.84 (3H 

, d, J= 6.3 Hz), 1.42 (3H, d, J = 7.0 Hz), 1.22-1.18 (2H, m), 1.08-1. 

03 (2H, m); 

MS (ES) m/z: 484 [M+H]+. 

[0411 ] (^MJ 2 ) 1 —[4— (4— {1 —[4— (0 P 7°P t7 x y *>] 7°P tf 

JU}-2H-1, 2, 3- h 'J 7y-Jb-2-^Jb)-2-7MP7x-ib]-3-(2-t KP^> 

xfjb)^b7 
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[0412] [<fb135] 

HO 

[0413] (200mg% 0.526mmmol) £t^N, 7°P tf 

JUx-fJU/7$ > (0.179mL% 1.05mmoL) ®7^h7tlKP77> (4mL) 

s K 'J fcX'fy (78.0mgN 0.263mmoL) %:~hWXtc0 

2 (63.0MU 1. 05mmo L) £2jp*.fc0 ^KT30£f^ 

Mtxfju-effltJH L/Co £&* 

Wf K'J^A-e^iL/co MJITs t#bti/ca^^vU±) 

>fJ^7A^P7hy77< - (66%-99% 

(188mg% JR$ : 77%) £?#fc0 

1H-NMR (400MHz, CDC L3) Sppm: 

8.23-8.19 (1H, m), 7.95 (2H, d, J= 8.6 Hz), 7.80-7.75 (2H, m), 7.67 ( 

1H, s), 7.09 (1H, br s), 7.01 (2H, d, J = 9.0 Hz), 5.52-5.46 (2H, m), 

3.81-3.78 (2H, m), 3.48-3.44 (2H, m), 2.63-2.56 (2H, m), 2.22-2.02 ( 

2H, m), 1.19-1.16 (2H, m), 1.09-1.05 (3H, m), 0.99-0.97 (2H, m); 

MS (ES) m/z: 468 [M+H]+. 

[0414] (^»IJ3) 1-(4-{4-[(1R)-1-{[6-(^P7°P tf'J ^>-3-

-r;U]^^ri>}x5l>/U]-2H-1,2, 3- h 'J 7,/-Jl/-2-<Jl/}-2-7i^P7x-il/) 

-3-(2-L KP ̂ r^ifJb)^ UT 

[0415] [<fb136] 

[0416] (188mg% 0.512mmmoL) £ N->W 7°P tf 

JUx-fJU/7$ > (0.174mL% 1.02mmoL) ©T h7bKP77> (5mL) 

, (75.9mg% 0.256mmoL) £Jp Xtc0 ^lCT5#^4f 

O 
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ft&s 2 (61.3 MU 1. 02mmo L) £2jp*.fc0 ^KT40^ 

M£xf ju-effltJH L/c0 £&* 

Wf K'J^A-e^iL/co MJITs t#bti/ca^^vU±) 

yjb^7A^P7h^77^ - (66%-99% 

(79. 1mgN JR$ : 34%) £?#fc0 

1H-NMR (400MHz, CDC L3) Sppm: 

8.42 (1H, d, J = 2.7 Hz), 8.25-8.21 (1H, m), 7.99 (1H, d, J= 8.6 Hz), 

7.82-7.76 (2H, m), 7.74 (1H, s), 7.38-7.35 (1H, m), 6.89 (1H, br s), 

5.79-5.74 (1H, m), 5.28-5.24 (1H, m), 3.82-3.80 (2H, m), 3.50-3.46 ( 

2H, m), 3.44-3.38 (1H, m), 2.35 (1H, m), 1.83 (3H, d, J = 6.7 Hz), 1. 

21-1.18 (2H, m), 1.08-1.03 (2H, m); 

MS (ES) m/z: 455 [M+H]+. 

[0417] LT, ±§E 

[0418] 
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[0419] [H2] 

[0420] 1 2) 4-(5-{1-[4-(:>^ P7°P 7 x 7 ^:>] 7°P tf 

JU}-2H-^ K^x/-;U-2—fJU)-2-7;U^P-N-[(1 R)-2-L KP+^-l-^ J-)l> 

X51>'U]^>X77$ K 

[0421] 
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[<ft137] 

o 

[0422] (292mgN 0.712mmmoL) N N-(3-^ ^-)\,7 $ J 

7°P t°Jly)-N'< K±^II±^ (273mg% 1.42mmoL) N £<£OM-

t: Fn^i/^yV K 'J TV—JU—(109mg% 0.712mmoL) ON,N-i/7f 

K (6mL) l&fclZ, £)MLIZTD-T^ ~ J -)l (82.6/AU 1.07mmo 

D m^zTw&^&ftLtco 

u »M^hu^AT-$£:itL/co MJ±T 

, h^7-r- (66 

% T?ilt§!l-r£d£KJ:i<K tllEltlir^ (221mg, J» 

: 66%) %:%tco 

1H-NMR (400MHz, CDC L3) Sppm: 

8.32-8.28 (1H, m), 8.08-8.05 (1H, m), 7.99-7.93 (3H, m), 7.09-7.05 (2 

H, m), 6.92-6.87 (1H, m), 5.67-5.64 (1H, m), 4.35 (1H, m), 3.85-3.80 

(1H, m), 3.72-3.66 (1H, m), 2.62-2.56 (1H, m), 2.39-2.19 (3H, m), 1.3 

3 (3H, d, J = 6.6 Hz), 1.20-1.16 (2H, m), 1.13-1.09 (3H, m), 1.01-0.9 

6 (2H, m); 

MS (FAB) m/z: 468 [M+H]+. 

[0423] LT, ±§E 

[0424] 
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[^3] 

[0425] 1 5) 4-(5-{1-[4-(:>^ P7°P 

-1,3-f7V-Jb-2-'T>'U)-2-7>'U^P-N-[(1R)-2-t; KP+^-l-^ 

;u]^>X77$ K 

[0426] 
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[<ft138] 

q 

HC 

[0427] #^$lJ44"TM# (435mg% 1.06mmmoL) N N-(3-S^$ 7 7° 

• t°J\y)-N'< K±^II±^ (405mg% 2.11mmoL) N £<£OM-L 

^U^Sy^yVh'JTV-JU—7K^ (162mg% 1.06mmoL) GON, N-*/ * 

K (8. 7mL) ^tCTD-;7^ - J -)l (0.123mU 1.59mmoL 

) £2JP^ H^^T170irP^I^L/co 

u Mith^A^iL/co MJ±T 

, h?77-r- m 

Itx^JU) ^ilE'fb'n^ (372mg% J» : 75%) £?#fc 

1H-NMR (400MHz, CDC L3) Sppm: 

8.16-8.12 (1H, m), 8.00-7.97 (2H, m), 7.81 (1H, s), 7.74 (1H, s), 7.7 

2-7.71 (1H, m), 7.02-6.98 (2H, m), 6.93-6.88 (1H, m), 5.81-5.77 (1H, 

m), 4.35-4.31 (1H, m), 3.83-3.78 (1H, m), 3.70-3.65 (1H, m), 2.63-2.5 

6 (2H, m), 1.83 (3H, d, J = 6.6 Hz), 1.31 (3H, d, J = 7.0 Hz), 1.21-1 

.18 (2H, m), 1.02-0.97 (2H, m). 

MS (ES) m/z: 469 [M+H]+. 

[0428] (^»yi 6) 4-[5-(I-{[6-(^>^P7°P tf;u^;u^-;u)t0|jy>-3-^;u] 

){,)-] ,3-^7'/—JU-2-'T>'U]-2-7>'U^P-N-[(1R)-2-t; KP^> 
-]-^^J\yJL^)\y^yXy^ K 

[0429] [<fb139] 

[0430] #:#$IJ45"TM#tl/c-fbo"^ (77.3mg% 0.181mmmoL) CD7-h 7 t: KP 7 7 > (2 

0 
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. 0mL) $ J — JU(2. ^SlCTIMzKj&fb-J- K 'J 0 ATK;#>S (2. 0 

mL) |W|^^T15^rP^I^L/c0 ^T1M^I££ 

4CIlL/cIl ^x^;i/-e2|UaaiLs £ 

Mn^TK-e^m ^7K«^ h U ^A«L/-Co 

zztiz^vmbtl tcBfe (83. 9mg) £N, N-^ p< ^)\y^)\yA7 $ K (1.0mL) 

;#$?U ^tCT1-L KP^>^>X/ h <J T SJ - )\y-%WPh (33.3mg% 0.218 

mmoL) J 7°P £°)ls)-N' -JL^)lst) < KJ^II 

ik (41. 7mg% 0.218mmoL) £jbPa.N 30^*1# Lfc0 T0°CtCT( 

R)-2-7$ J-1-7°U/<J-JU (40. 8mg% 0. 544mmoL) (DN, N-Ss ̂  ̂ JlsfcjlsAT 

$K (1.0mL) mfcziaz.* m^zxmr^WLtc^ M^^^TI6B#^ 
W^Ltco JSJ^^TK^JP;^ M£x^ju-e2[g]atJH U %bti 

K 'J 0 A7K;£}t£ <£ t/tSffl#±M7.K~£;7k;f h U 7 

Jx-C&feLtco 

~7 h^77<- (^^y-y : ^11x^^ = 50 : 50->0 : 100, v/v) X'WMt& 

ZtlZ&V. (74.6mg% JR$ : 88%) £?#fc„ 
1H-NMR (400MHz, CDC L3) Sppm: 

8.40 (1H, d, J = 3 Hz), 8.15 (1H, t, J = 8 Hz), 8.00 (1H, d, J = 9 Hz 

), 7.83 (1H, s), 7.75-7.71 (2H, m), 7.32 (1H, dd, J = 9, 3 Hz), 6.93-

6.85 (1H, m), 5.82 (1H, q, J= 6 Hz), 4.38-4.29 (1H, m), 3.83-3.77 (1H 

, m), 3.71-3.64 (1H, m), 3.45-3.37 (1H, m), 2.53 (1H, t, J = 6 Hz), 1 

.86 (3H, d, J = 6 Hz), 1.32 (3H, d, J = 7 Hz), 1.22-1.17 (2H, m), 1.0 

9-1.03 (2H, m); 

MS (ES) m/z: 470 [M+H]+. 

[0431] 1 7) 5-'f 7 7°P tf)\s-3-l4-(]-{2-l4-(*3L)\sX)\sfc—)\s)7JL—)\s 

]-1,3-51 T V—)\s~5->T Jl>) 7°P ft*is) 7 x XJU]-1,2,4-^^y-V T V-JU 

[0432] [<fb140] 
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[0433] (529mg% 1.99mmoL) 4-(5-^ 7 7°P L°JU-

JU)7 i; ~)\y (WO2011016470) N (407mg% 1. 

99mmo L) CDjh7kKP77> (10mL) fefolZ. K 'J 7 i - JUfcZ 

7 -f > (523mg% 1.99mmoL) fectt/77(459mg 

, 1. 99mmoL) £jbpa.% ll;^CT10tP^I# L/c^ ^T4Mi^t7.KSl-1,4-^ 

(5. 0mL) |W^CT180tP^I# L/c0 JSJ^lCzK^flPa. 

% 20^ u »M 

^ MJ L/to "J p 

?h^77^- (^^r+fV : ^11x^^ = 90 : 10->60 : 40, v/v) X'WMt & 

(684mg) ^VOUUt'py (14mL) £?§#¥ U 0 

"CtCTm-? PP}§£,!,» (762mg% 2.87mmoL) £jbPa.N 1 

Ltc&s mz^lZTW&m&ftLtzo h 'J OA7K 

tefcZiQAs vouu^^y-^2m&&Ls %bntcMW,m^.^mtWii- \-

mMtmi- K u 7A-e$£<jt L/c0 mi±T®m£%£ 
U % 'J t> f)\/t) 7A^7P7 h^77<- (A^pt> : Ml 

X^JU = 75 : 25^50 : 50, v/v) T?H^f £ Id U N (389mg 

% J]X^ : 40%) %mtzo 
1H-NMR (500MHz, CDCL3) Sppm: 

8.09 (2H, d, J = 8 Hz), 7.99 (2H, d, J = 8 Hz), 7.97 (2H, d, J = 9 Hz 

), 7.82 (1H, s), 7.02 (2H, d, J = 9 Hz), 5.49 (1H, dd, J = 7, 6 Hz), 

3.28-3.22 (1H, m), 3.07 (3H, s), 2.26-2.17 (1H, m), 2.09-2.00 (1H, m) 

, 1.43 (6H, d, J = 7 Hz), 1.09 (3H, t, J = 7 Hz). 

MS (ES) m/z: 484 [M+H]+. 

[0434] (^Steffll 1 8) 4-[4-(1-{[6-(^ P7°P tfju^ju^xju) L°iJ y>-3--f JU] 

)[,)-], 3-^*+)-y—)\s-2—T ;U]-2-7>/U^P-N-[(1R)-2-t; KP^r 

*>-1 K 

[0435] 
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Dfbi4i] 

o 

[0436] #^iJ55Tl#^tl/cjb^ (250mg% 0.631mmmoL) ©N, N-^ 

$K (3.2mL) mmz, ( 

116mg% 0. 757mmoL) £ofc t/N-(3-S^P< J 7°P L°JU)-N' 

(145mg% 0.757mmoL) 1Lfc&> 0 

°Clzr(R)-2-y$ J-1-7°Us<J-)ls (142mg% 1.89mmoL) ®N, N-^ 

Jl>A7 $ K (1. 0mL) mfcZtuA.* W.lzm^ZTUdftffi¥&ftLtc0 

7k*i}U7Ls Mtx^;u-e20^ u 

A7K;§}tacfc h 'J ^A«L/c0 MJ± 

~P;§&£®£U h^7<-

: M|x^;u = 50 : 50^0 : 100, v/v) •& d £ IZ , tllElb 

^ (235mg% J» : 82%) £?#fc„ 

1H-NMR (400MHz, CDC L3) Sppm: 

8.43 (1H, d, J = 2 Hz), 8.19 (1H, t, J = 8 Hz), 8.01 (1H, d, J = 9 Hz 

), 7.92 (1H, dd, J = 8, 1 Hz), 7.80 (1H, dd, J = 12, 1 Hz), 7.68 (1H, 

s), 7.36 (1H, dd, J = 9, 2 Hz), 6.96-6.88 (1H, m), 5.56 (1H, q, J = 

7 Hz), 4.39-4.30 (1H, m), 3.84-3.78 (1H, m), 3.71-3.65 (1H, m), 3.45-

3.40 (1H, m), 2.51 (1H, t, J = 5 Hz), 1.80 (3H, d, J = 7 Hz), 1.32 (3 

H, d, J = 7 Hz), 1.22-1.19 (2H, m), 1.09-1.04 (2H, m). 

MS (ES) m/z: 454 [M+H]+. 

[0437] 1 9) N—>^7 p7°p L°JU-4-[4-(1-{[6-(:>^ p7°p £°)\st) 

>X7< K 

[0438] 
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[<ft142] 

o 

[0439] (78.4mg% 0.180mmoL) ©N, N-^ 

$K (2mL) IgfeSZs KP^>^>X/ h 'J 7x/-Jls-7kffiyo (30 

. 3mg% 0.180mmo L) £<fctfN-(3-y* J 7°P L°JU)-N'JUtfis 

(56.9mg% 0.270mmoL) 30^*1# Ltc^ *> 

^7 P7°P y (20.0/AU 0. 340mmoL) M^|W|^^T30^rP^I 

K 'J OA7K)m^J:W0%^7K^m 
^ Mtx^u-e3[g]atjHu K 'j vA-e&mLfco mi±T®mz 

?# £ tlTcgUSfc 'J t> fJUtl 7A^?P7 h^77<- (^^r+fV : 

M|X^;U = 2 : HI : 4% V/V) ^ £ IZ , tllElbl^] (69. 0mg 

, J» : 80%) %mtzo 
1H-NMR (400MHz, CDCL3)Sppm: 

8.42 (1H, d, J = 3 Hz), 8.21 (1H, dd, J = 8, 8 Hz), 8.01 (1H, d, J = 

9 Hz), 7.91 (1H, dd, J = 8, 2 Hz), 7.78 (1H, dd, J = 13, 2 Hz), 7.67 

(1H, s), 7.36 (1H, dd, J = 9, 3 Hz), 6.90-6.80 (1H, m), 5.56 (1H, q, 

J = 7 Hz), 3.47-3.40 (1H, m), 3.00-2.92 (1H, m), 1.79 (3H, d, J = 6 H 

z), 1.23-1.18 (2H, m), 1.10-1.04 (2H, m), 0.93-0.88 (2H, m), 0.68-0.6 

2 (2H, m). 

MS (ES) m/z: 436 [M+H]+. 

[0440] (mMM2 0) 1-{4-[4-(1-{[6-(^P7°P L°JU;b JUtf'-JU) L°'J ^ >-3-^ 

Jl/]^^S/}if^)-1,3-^+HtV-Jk2-^Jb]-2-7MP7i-^}-3-(2-

L KP ̂ ri/XfJl/)^ \s7 

[0441] [<fb143] 
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[0442] (27.2mg% 74.0MmoL) h7^'P77> ( 

1mL) tfJUx^JUT7 $ > (25.80.148mmoL) 

(10.9mg% 37.0MmoL) ^lCT20#^iS# Ltc 

o ^SKTx* y-jUT7^ > (20.0MU 0. 285mmoL) QPU H^tCT30^ 

r^Ji^L/co M£x^ju-e3[g]atJH U £ 

K U 7 ATK^T'^ U »»:»- K 'J 7A«L/c0 

IETM?:H4 US %btl'J • V h ^7-f -

(/\^Ht> : ^11x^^ = 2 : HSSIxfJk v/v) -pHtiUf £ £ £: IZ £ N 

tllElblir^ (22.7mg% J» : 67%) £?#*:„ 
1H-NMR (400MHz, CDCL3)Sppm: 

8.42 (1H, d, J = 2 Hz), 8.27 (1H, dd J = 9, 8 Hz), 8.00 (1H, d, J = 9 

Hz), 7.76 (1H, d, J = 9 Hz), 7.70 (1H, dd, J = 12, 2 Hz), 7.58 (1H, 

s), 7.36 (1H, dd, J = 9, 3 Hz), 7.15-7.04 (1H, m), 5.53 (1H, q, J = 6 

Hz), 5.42-5.36 (1H, m), 3.85-3.76 (2H, m), 3.50-3.38 (3H, m), 2.46-2 

.39 (1H, m), 1.78 (3H, d, J = 7 Hz), 1.23-1.17 (2H, m), 1.09-1.02 (2H 

, m). 

MS (FAB) m/z: 455 [M+H]+. 

[0443] LT, ±§E 

[0444] 
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[0445] [H5] 
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[0446] 6) 4-{5-[(1R)-1-{[6-(:>^ p 7°P kf)\st>)\stf—)l') tf'J Vy-3-

-f )\s~\$ =¥ } X^;i/]-1, 2,4-^ 7 x/-;U-3—f JU}-2-7 • -N-[ (1R) 

-2-L KP^-l-^JUx^Jl^'OX:^ K 

[0447] [<fb144] 

[0448] #^lJ59Tl#^tl/cjb^ (100mgN 0.252mmmol) ©N, N-^^JU/I^UA;7 

$K (1. 3mL) ^SKTI-t: KP^>^>X/ K 'J T7 V-JU-TK®^ ( 

46. 2mg% 0.302mmoL) 33 <fctfN-(3-y* =j-)\,7^ J 7°P L°JU)-N' 

(57.9mg% 0.302mmoL) 30^*1# Lfc&> 

0°CtCT(R)-2-77$ y-1-7°P^y —;u (56.7mg% 0.755mmoL) ©N, N-^ 

/t^A7$ K (1. 0mL) fefoZliQA., L/c0 Kfii^iZ 
20^ u 

A7K;m33J:t/M[]#±^7K-e}$t}m ^7K«^ h U ^A«L/"Co MJ± 
t# btitz^fk^y 'J t> f)\/t) 7A^?P7 h^77<- (^ 

: M|x^;U = 50 : 50^0 : 100, v/v) "CHiSlf tllElb 

£•$) (102mg% W : 89%) £?#fc0 

1H-NMR (400MHz, CDC L3) Sppm: 

8.47 (1H, d, J = 3 Hz), 8.21 (1H, t, J = 8 Hz), 8.03 (1H, d, J = 9 Hz 

), 7.98 (1H, dd, J = 8, 1 Hz), 7.85 (1H, dd, J = 12, 1 Hz), 7.39 (1H, 

dd, J = 9, 3 Hz), 6.97-6.85 (1H, m), 5.78 (1H, J = 7 Hz), 4.40-4.29 

(1H, m), 3.81 (1H, dd, J = 11, 3 Hz), 3.68 (1H, dd, J = 11, 6 Hz), 3. 

47-3.37 (1H, m), 2.49 (1H, br s), 1.95 (3H, d, J = 7 Hz), 1.32 (3H, d 

, J = 7 Hz), 1.24-1.18 (2H, m), 1.10-1.04 (2H, m); 

MS (ES) m/z: 455 [M+H]+. 

[0449] ^mzm^ntzit^mtc^mmmzm^ntzit^^im LT, ±§E 

0 

HC 
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[0452] (^»IJ3 2) 1-{4-[5-(1-{[6-(^P7°P L°'J ^ >-3-^ 

)\s)-\ ,2,4-Js SJ—)\s-3-'fJl/]-2-7i^P7i —)\s}~ 

3- (2— tn KP^x^JU)^ U77 

[0453] [-fb145] 

[0454] ##0J76-e?#£*lfc<b£-$] (100mgN 0.271mmoL) 0jh7kh'P77> (2 

. 7mL) 0°CtCT K 'J x^JUT7 $ > (75.7MU 0.543mmol) 

(40.3mg% 0.136mmoL) 153f^4f# U ffi^T2-7 

$ 7 x-^ J — )\s (85. 6mg% 1.36mmoL) (DT~ K ^ tl K P ~P ^ V (1. 0mL);#>i&£: Jp 

M^|W|^^T15^rP^I^L/co M£x^ju-e2[g]atJH 

o (2:1, v/ 

v) tllElbl^] (105mg% JR$ : 85%) £?#fc0 

1H-NMR (400MHz, DMS0-d6) Sppm: 

8.76 (1H, d, J = 3 Hz), 8.57 (1H, d, J = 3 Hz), 8.39 (1H, dd, J = 9, 

8 Hz), 7.97 (1H, d, J = 9 Hz), 7.75-7.68 (3H, m), 6.93 (1H, t, J = 6 

Hz), 6.28 (1H, q, J = 7 Hz), 4.79 (1H, t, J = 5 Hz), 3.46 (2H, q, J = 

5 Hz), 3.43-3.38 (1H, m), 3.18 (2H, td, J = 6, 5 Hz), 1.84 (3H, d, J 

= 7 Hz), 1.09-0.98 (4H, m). 

MS (ES) m/z: 456 [M+H]+. 

[0455] LT, ±§E 

[0456] 
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^>-1 -(t KP^r^P<51>'U)x51>iU]^>X77$ K 

[0460] [<b146] 

D 

[0461] #^lJ94Tl#^tl/cjb^ (70. 0mgN 0. 176mmmoL) CDN, U-i/ ?( 

7< K (1. 0mL) ^SKTI-t: KP^^>1/ K >J 7 

(32.4mg% 0.211mmol) £<£t/N-(3-yp< 7 7°P L°JU)-N' -x^JU^JU 

(40.5mg% 0.211mmoL) 30^*1# 

N 0°C^T2-77$ y-1,3-7°P J^yV^~)U (48.2mg% 0.528mmol) ®N,N-^p< 

K (1. 0mL) mfcZliUz., 1 Ltc0 K 

lti)fclZ7k%l]Qz., M£x^ju-e2[g]atJH U 

K 'J 0 A7K;£}t£<£K 'J 

— {VOUU^^y : ;u = 100 : 0->90 : 10N v/v) £ £ £ 

^ilE'fb'n^ (73.7mg% W : 89%) *%tz0 

(400MHz, CDC L3) 8 ppm: 

8.47 (1H, d, J = 3 Hz), 8.26 (1H, dd, J = 9, 8 Hz), 8.04 (1H, dd, J = 

8, 1 Hz), 8.01 (1H, d, J = 9 Hz), 7.93 (1H, dd, J = 12, 1 Hz), 7.57-

7.46 (1H, m), 7.43 (1H, dd, J= 9, 3 Hz), 5.74 (1H, q, J = 7 Hz), 4.28 

-4.22 (1H, m), 4.04-3.99 (2H, m), 3.97-3.91 (2H, m), 3.45-3.39 (1H, m 

), 2.46 (2H, dd, J = 7, 5 Hz), 1.91 (3H, d, J = 7 Hz), 1.22-1.17 (2H, 

m), 1.09-1.03 (2H, m); 

MS (ES) m/z: 471 [M+H]+. 

[0462] (^»IJ4 3) 1-{4-[3-(1-{[6-(^P7°P L°JU;bJU/^" JU) L°'J ^>-3-^ 

Jl/]^^S/}xf^)-1,2,4-^^t^7V-Jb-5-^JL']-2-7^P7x-JL'}-

3-(2-L KP+^xfJl/)^ \s7 
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[0463] [<fb147] 

[0464] #^$IJ96"TM# ̂  (46. 2mg% 0.125mmoL) ®7"K^t:KP7^> ( 

1. 0mL) 0°CtCT K 'J $ > (35. 0MU 0.251mmol) 

(18. 6mg% 0.0627mmol) £jbPa.N 153f^4f# U ^T2 

-~7 $ J J —)[/ (23. 7mg% 0. 376mmo L) (DT~ K ^ tl K • 7 ̂  > (1. 0mL);#>i& 

£2JP^ M^|W|^^T15^rP^I^L/co M£x^ju-e2[g] 

aai bs w&mki- K 'j ^ A-essjt 
L/Co nutty (2:1 

s v/v) (49.4mg, JR$:87%) £?#fc„ 

1H-NMR (400MHz, DMS0-d6) Sppm: 

8.92 (1H, d, J = 3 Hz), 8.52 (1H, d, J= 3 Hz), 8.48 (1H, t, J = 8 Hz) 

, 7.94 (1H, d, J = 9 Hz), 7.91-7.85 (2H, m), 7.67 (1H, dd, J = 9, 3 H 

z), 7.01 (1H, t, J = 5 Hz), 6.08 (1H, q, J = 7 Hz), 4.80 (1H, t, J = 

5 Hz), 3.6 (2H, td, J = 6, 5 Hz), 3.42-3.37 (1H, m), 3.19 (2H, td, J 

= 6, 5 Hz), 1.77 (3H, d, J = 7 Hz), 1.07-0.98 (4H, m); 

MS (ES) m/z: 456 [M+H]+. 

[0465] LT, ±§E 

[0466] 
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[0470] (^IJ^IJ) 

¥Ut90gN K 0 "E • =l is^y 7°>34g% 

)\s • - X20g£ J: XfXT T 'J >11V V* 0 A1 g£ 7" b > T?L 

S d ̂  tC <fc <J % ££$ij?# e> tl£o 

[0471] (EitiMiJ 1 ) V^XoGTT (oral glucose tolerance test) 

0.5w/v%p<51>'U-tz;UP-X;#^;&fflt\ * S 0$L&T? 

£#14057 

/BL6JV7X (S^^l7 — JUX 'JA'—^SMfftT'Aipr LN 

9®i$fr b 1L fc0 §itl£ 0 fu 0 © 170# b 180|0^ £ @ £ 

HS&U 160$Pelb 1Ltc0 

lN/co S($MAN£^lfa£:fT-p7c?j|N jb^^i§;i§^;£10mg/kg<>:&£cfc 9 tCllP 

&^L/c0 Pitt>^0^¥^ti0.5w/v%p<51>'U-tz;UP-X;#^;&^^L/co MP 

l£P&^fr£>30^HC30w/v°/o^U 

P-X;#>S£10mL/kgT-|£P&^L/co ?>=!b 15£\ 30£\ 60^ 

% GLucoroder-GXT 7 y KT1 -f —) T'lfaillfaH'fOi (mg/dL) £>fjj 

AE! L/C„ »J*15£\ 30 60£\ 120M0M 

(mg/dL -min) £WttL/c0 ^K£tt£AUWSMii£Wai L 

s m'&wmtbmistcm&Tm (%) ^wtti u. L/CQ 

[0472] ^»iJ-et#^tl/c-r^T0^b^ti4%J^±0AUC®T^^^L 

tCo 

[0473] (i^iMiJ2) KoGTT^iMiJfcJ:t/lfll^^b^}I^)IJj^^ 

lbl^]£#MU ;#££ (0.5w/v%p<^UtJUP-XS/c&20w/v°/o^P^ 

^Xh'J>) *TM~10mg/mL0}fjttC&£<£9^1§;lU Jx^£iJ^~t £ 

o t<-J^A L/% nMISi UiuPE/$^S^XU% 

©}x4F^£!!M]§!jt~'i>o SM^HiZucker fatty =j y K (0^5117 — JUX 'JA'—) 

S/ctiZucker diabetic fatty(ZDF) ^ '> K (0^5117 — JUX 'JA'—) % &#10 

umo2BmziSami$.s i*n, yx^y^m^. 
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S0fuS150|bItcM#^tT9o ^0, =jv ^lzm7&<Dl5mz&?zm$k 
3 ft£~5mL/kg-eH• U t ©30#&tC25~50w/v% V 

;U=|-X;#^;&4~5mL/kg-eMP^^"r^o <f)U-1-7. 

^U=l-X^30, 60, 12033^^180^^, ^ v hJSttSlftc£ lJ 

tT9o 7°^Xv;&^||L, 7°^Xvifll||'fii;&GLucoro 

der-GXT 7 < —) T?)il^"ri)o &mzt3tt&?)\,zi-z 

^^©lfil^1ii©AUC^:Wdi U vehicleJg^©lf[li^1itAUCtcMt"i)<£"F^ ( 

[0474] ±^®;fr;£Tl#£ftfcMf s/c 

, &^H0tP^fr£>80m ^LT2 

40#r^^tC:fc^lfll^tT9o M^P7h^77 

•< — • nmmnmiz^[,xM^(Dit^m^wiht^o 
[0475] (i^iMiJ3) /3« (M) 0«ii§iti£ 

Junko Ogawa, et aL., Life Sciences VoL.65, No. 12 pp. 1287-1296 (1999 

) tC|Ei6©^;i^#B§LTM^b^©/S« (M) \%.m\m%:W.mt% 

ZttfVZZo 

mm±m 
[0476] ^mn<Dit^mtc^(Dm^mz=amtsnm^ik^ 1 Misi, 2m 
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WElOMSil 
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