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35 £^©»jftfMi^&0 

[47] [1] [10] (Dl)-ftlfr 1 lZ%3ffi<Dft,&!&}£fclZJZ'<DM¥&JlZ 

[4 8] ?L=)i> ituiM, ftfrlS, fl, #PH0> 
wm, jfffflffifa wsm j-'gm, &m.m* n¥_tifc®> en, #im 

40 [4 4 
] [4 9] ©nTn^i^fsfc©^?i0 
[49] [1] ^e> [10] (D^"?tlfr 1 llSBfc©^^^^©^!^ 



WO 2016/006706 
13 

PCT/JP2015/069976 

[50] [l] [10] l 
fFW£tl£^c7X 
[5 1] [1] [10] (D^Ttlfr 1 IZ&fficDfc&Wjgfcltt&M^RjlZ 

[5 2] [1] [10] 1 

[53] [1] ^ [10] ©Vifn^ 1 

10 

AXIISWM^WTS, ±iBic (i) 

15 £L TWfflT&So 

0®0^Wc£^0J] 
iiu, 3 oTt#^nfe^n©^x^®jjT0o 0©Mfi«, mft 

3fi£if (Intensity) h/U> (cps) l£#T*Sb, $MtttelIItlT^|]i£2 0 (DiUSTTK 
20 t 

i2(i ^»ji 3 iTi#^nfcig^(D^x^tii^0o momm-z, mfr 
(Intensity) h/# (cps) WiT'TKb, ^tffl^IUJff^lS2 0 ©MSTTK 

"To 
®3tt, ^»J1 3 2Tt#^nfelS1iI0l»^X||@^ilo 00IIIJ, 0#T 

25 (Intensity) O > h/fj> (cps) t£&T^U 0 <EM8£^ 
"To 

04tt, ^»U 3 3-trt#^nfe|g0eH(D^X^tHlJ/flllo 0<7)fMH @f/r 
3&E£ (Intensity) &t}^y h/& (cps) #4iT7Kb, iSHft^llI®f^S2 0 ©fit^TK 
To 

30 isn 3 4Ti#?>nfe^0aEI(D^xiiiHij/fiiio mn 
(Intensity) ^> h/# (cps) ^iT^b, l^$t&ttlHlfjT^®2 0 <£>#£75 

To 
06 te, ^WJl 3 5Tf#^n/!:|g01,0^X110^®. 0©»t IHtfr 

(Intensi ty) ^ > h/# (cps) WT/Kb, $t$imi§I#r^2 0 (ZMII^TK 
35 To 

07H H»J1 3 ©iff 
(Intensi ty) h/|J> (cps) WiTfTKb, $MttttlHl#r£l]S2 0 ©MSTTK 

To 
i8H HM#iJl 3 7Tl#5)tlfe|g^(7}^Xil[lIJir0o 0©Mim ®#T 

40 (Intensity) r>> h/fj> (cps) WiT'^b, 0 ©MSTTK 
To 

®9tt, ^»J1 3 8Tl#^n/tf£0BH©fft^X$®m 0©tM«, tUffr 
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(Intensity) b/# (cps) #I$|II(10JJT^®2 0 OIS:^ 
T° 
iion MMMI 3 9rm^nrz^<D^xmmiffm0 0 

ffi'jkS. (Intensity) b/# (cps) WETTKb, *lt$ft(10ifr;^I^2 0 coiiS: 
5 7KTO 

@IIa, HMJI 4 oTi#b-nfcfs0e0©f^xii@Mo 0 
(I n t ens i ty) % % 7 > b /# (cps) ¥14T^K b, #t$ii(1 0#r£m2 9 (DM & 

TJ^TO 
ii2n nmmi 4 0 

10 fjr^g (Intensity) &tlO > b/# (cps) Iteb, *Mb(10#T:^2 9 ©i& 
^1"o 

01 3(1, H»J1 4 2Tl#btlfclg^(7)MX^®|T0o 0©1IH HI 
(Intensi ty) ^^7 V> b/# (cps) b, #t#(10#r&^2 0 (Dm& 

TKT o 
15 014(1 ^»J1 4 3Tl#e>nfe^^©^XH®ifT@0 0 

(Intensity) b/# (cps) b, $t#(10#T:^2 0 
TKTO 

015(1 ^»J1 4 4Ti#e>tl/!:^l30©^X|g0|fT0o 0©M(1, 0 
(Intensity) ^7> b/tMcps) Wnr^b, 8ttt(l!H#T£g2 0 £Hii£ 

20 ^t"0 
016(1, %mm\ 4 5T'&znfc&M,<DB*xMtEiffim0 mommn, 0 

Sr3Sl^ (Intensity) ^:ts b/# (cps) ^iT^b, fJttt(10f/r:^^2 0 ©jit£ 
^lo 

017(1, H»iJl 4 6Tf#bnfeM^©^X|g0^0o 0©lil(&(l, 0 
25 (Intensity) 7> b/# (cps) WLTTKU tfiftfi(1011?^^2 9 <Dlit£ 

018(1, mmmi 4 7-a%<atircm^(Dm^xmmm. ^IPIIKI, 0 
(Intensity) b/# (cps) WiTTKb, twlft(10#r:£|j^2 0 cofgS-

30 0 1 9 - 1 (1, EGFRitfc^exon 19(C^^M£WbEGFRIS^fc.§5i^l4£ 
^THCC827v7X^TMffi^(C^t-Serlotinibi^:|I<7)AxI(Smb^©#f 
ffliI^^bfc0T«)5o v>#JI/X(lVehicl.e&4«M-H 3 0^4 (Tid)), 
->>^;l/^^l(lCoinpound 50 mg/kg HB2 0£t^ (bid)) , v 
>^Ul/^^L(lerlotinib 25 mg/kg (— H 10^4 (ad) ), ^>>^jl/fiH^(l 

35 Compound B5t^^7j<|n#3 50 mg/kg (bid) +erlotinib 25 mg/kg (qd) ^TKT° 

To 
01 9-2(1, erlotinibi^lOAxllS^C'&tl^^ffllS^^^^S^M^ 

<Dfom&<km<D¥-t%m&mTmr&%> ra^ii 9-iiisib) 0 
40 02 0 - 1 (1, HCC827v7XJ^T^WI^(3^TSerlotinibcDjrLM^^j 

b7t0Tfe^o :>>4^JI/X(IVehicleifx-^-P, :>>^jI/S^l(lerlot inib 
25 mg/kg, :>>tfOl/^^l(lerlotinib 12.5 mg/kg, ^>>^;i/S^^(lerIotinib 
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6.25 mg/kgTo 
£ ̂ To 

12 0-2(1 HCC827v7X^TM®^(l£^SerlotinibS#S#©AxlM 

5 
% m £ ̂ JSt" § fc 5?) ©&M 

^mwizjo^r, Axltlt, AxmfcJ?lz£?X3-l*2nzm&n<DZt& 
V^0 TAxlJ (1 ^ikficDAxljtfc^P^cfcoTn—F^tlSAxlMSM^fcteAx 

izJz-^Xo 
10 - F£ft5AxlgaM#£#tfo TAxlJ <H1 0l*e>S&$tfi 

te&cDfttntf'b&tfo 
£&mzj3\,*X, TAXIPIMJ £(1 Ax\(D^Uzy>^ri—^tLX(Dmm 

ffllg mm] (tumor) r^j (cancer) 
15 ®§ (tumor), (mal ignant tumor) 

, ^(cancer), Ivl4fr4#/ (mal ignant neoplasm), (carcinoma), I^JM (sar 
coma)^£imbT, mm\ &tz\z r^gj tmmt.zm&tf&zo 

re, ~c6 i/Sj itt, m0mi-6comm, 
20 MtttZo rc: ~c6 yjuirjugj tbxa, $lx.«\ x^jm, 

7°nk°;i/S, ^V7°nk°;i/S, y^Jl/S, t e r t£>n 
•So ' 

re, ~c6 7;i/n+vSj MiSt^cI~6©jfiJi, ^Kil©7;i/+;us 
^ft§7JVP^yi$MT^)0 re, ~c6 7^3 + VSJ tLTH mz. 

25 (1 ;* S + vX, Xh^yS, 7°D#^>S, YV7°P#+vS, 7> + yS 
btlSo 

r/\n^r>MTJ £LTH 7y^HB% 3Vmm^ 
t'~f t"l S o 

tit, ^3-8 0S^0 
30 7;Mi;i^£jt"jfcu v^D7°Db°;i/S, y^n7YM, 

TLU, t'D'Jyy, Y5^VU>, k^'JyX k^^yy, 7if^>?>, ^ 
35 ;i/^U X vf+tfX f h7tFnk°7/, 

e>nsD 
rv7D7;i/7r-;i/Sj ili, ±12© izim£k±<Dx 

sis^cD^taip^^wTsfecD^tf^n, mx\t, y^n^>T^n 
, v^n^-te-^S^W^nSo 

40 rArny^n7i^;i/$j id, ±12(D rAfny^n7MMj fc 
Im£X-t(Dxm%^m(D^fmu^%:^Tfh7 
t Kp fcf U VtFnk7~jl/X^tf ^tiS0 £*TH, it (I) 
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T!B9iTSo 
Tia-« (i) tf, 

Mk 13 ] 
0/\ 

(i) 

N N 
X 

5. w, x, YU, ^n^nniLVx^m^, C-H, C-FMC-CI$ 
TFTC 
ZII 'C-H, c-c1~c67;i/n + i/SSfclic-c l 
RjH Tsa^s (ii-I) (ii-2) 

Mb 14] 

(^ (ii-1) C-H^J 
C-F§^b, TH — HSTTHI/, Utt, 
-HS^U R6H APy>HH\ Ci-Cgr;^;^ c3~c6y^n7jy 

y7;SSfett h'J7MD/h + yS^b, ^ (II-2) 4>, V« 
15 , R7«, C^CgTjWI/K^Tc, ) £TK 

To . . 
R2H ZkitJlH^ AP^r>jfT, C^CeTWS, C^CgTJl/P^ 

SSfetty77S§^To ^^TC1~C67MMtbTtt, X 
c^CsT^+i/itbm / 

20 yl, X h^yS^WS b^D 
R3\Z, 7kmm?&rz\zcl~c67)i*)i&&^b, c^c^m^jmtL 

TH x^;^SfeS7°Pk°;bS^f^b^o 
R4«, AP^yJ|fS/;liC1-C67MM^b1 R4<hb 

xtt, *^HH\ 
25 o 

(ll-l) (11-2) 
10 
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R5H (HI-i) , (in-2) , (in-3) 
(111— 4) 
[it 1 5] 

(lll-l) (111-2) (111-3) (111-4) 

5 (it (III- 1) 
R8£cfc#R12tt, 

~R9«, Any.yJIf^fcttCrCeTJWyM^l, 
R10H ! 
~C67;WI/S£/tttC 1~C67;WPST®M$nWT:b=fc^'\T-

io ui/?u7) i/+;i/STM^$nr^Tfect^c 
A 

RnH 1~C67;i/3^v^£fcteSTK^T?®&£*T/:: 
C1~C67JI>Z1*>'&$&L, 

& (III- 2 ) "t>, 
15 R13H ^•^•7;i/^;i/gTitg|£ftTV>T'i&cJ;V>c1~C67;Mr 

JUggfzlZ^-T-ai/pnTJUJrJlsM&TFb* 
it (III-3) 41, 

R,4H 7Klft^£fcteC1~C67;i/^;l/X£^U 
R15tt> 7kHliH\ C1-C67^JH^diC1-C67J^ + ySS:S 

20 U 
"R16H 

it (111— 4) 
R17H C !~C 
R18H C i~C 67J^^y^S:^t*0 ) &TKT° 

25 R5^\ it (III- 1) R10}I^^AfDy^P7 
mu/l, b^7y^S^/:ttTF7kH 

• b7-WWSb<, C^CeTMMfW h + ySlfcHXh^yi 
;0*£f£b^o R11tl&W-£C1~C67/l/n + v5lte7 h + ySSfcttxh^y 
MSb^o 

30 R5^\ it (III-2 ) Ti$n§StS)§^ R13t:^lt§AfDy^D7 

\ •k°7^S)iWSb<1 R13^&tf3C1~C67,Mr;l/S«75r;l'S£fctt 
x^;i/S^f^b^o 

-^xt (i) 

$f£b^„ 
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lit 16] 

<o 

[4- (2-757-5-- {4- [ (2.R) -1, 
5 ^>-2 b*is] - 3-7 h^>:7x~;W h°Uv>~ 3-^;V) 7 

x-;i/] -5- (4-^f;>7xz;w-4-t+y-i- (fh7tFn-2 
4--01/7^1/) - 1, 4-ytFnk0|Jy>-3-^MW 

TfBiS 
10 [ft 17] 

& 

[4- (2-757-5- {4- [ (2S) -1, 4-^+ 
+f->-2 —f Jl/7 h^>] -3-^^y7x"JH t: 'J v>— 3 —T Jb) 7 
x~;i/] - 5- (4-/Wx-JK-4-t+7-l- (fh7tFn-2 

15 H-k°^>-4--T;i/7^;i/) -1, 4-vb HntfU v>-3 
5 h\ ' 
TfEjS 
[ft 1 8 ] 

20 Tt^ns N- {4- [2-757-5- (3, 4-y^ h + y7x"Jl/) k° 
>J ^>- 3 -<;i/] 7x-jH - 5 - (4 -7^;i/7xn;i/) - 4 -^v - 1 -
(Th7hh,n-2H-lf7>-4-'fJM^W -1, 4-ykHnl:iJy 
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>- 3 K, 
Tpa^; 

[it 19] 

5 [4- (2-7$;-5 - {4- [ (2R) - 1, 4 
>-2-^Wh^y] -3-/h + y7x"JM t: 'J v?>-3--f )D -3 
— 7 Jl/^"P 7 xXJl/] — 5 — 7 ̂ )V— 4 ' — 1' — (f h 7 t F n -
2H-b°^>-4--r;l/y<^;i/) -1' , 4' -yhFn-2, 3' — tf tf U 
v>-5' -t))K* 

10 TIE it 
[fb 2 0 ] 

& 

t^nSN- [4- (2-75 7-5 - {4- [ (2S) -1, 4-z?0r* 
2--TJ1/7 h + v] -3-/F + y7i-JH k°'Jv>-3—f ;i/) -

15 3 — 7J\z^U 7x-JI/] —5—4' — ^"^V— 1' — (7^h7tiFn 
-2H-h!7>-4-^;M^) -1' , 4' -ytFD-2, 3' -tffc? 
'Jy>-5' h\ 
THB^; 
[ft2 1] 
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I ll H 
J >1 M 

HoN N 

t^n§N- {4- [2-75/-5-(l-X^;l/-lH-t:^/-j|/-4 
—(Jl) tf'J *jy-3 —f)l/] - 3- 7MD7X"JH - 5 - (4-*?•)},7 
xXJW -4-^7-1- (xh7b Fn-2H->-4--f 

5 ) -1, 4-y t HntTU v>-3F\ 

T'g^nSN- (4- {2-757-5- [1- (T h7b Fn-2H-t°7 
10 >-4—()l) - lH-b°^7-;V-4-'f;i/] t°Uy>-3-^JW - 3-

7Jl/^D7xXjl/) -5- (4-7^;l/7xXJb) -4-^-^7-1- (TF 
7bFD-2H-ti7y-4-'l'-1, 4-ybFDb"Uy>-3 

TSSxt 
15 [it 2 3] 

TfSit 
[{£2 2] 

K> 
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H,N N 

N- [6- (2-757-5 - {4- [ (2R) -1, 4-v^ 
U->-2—r;M F + v] -3-/h + y7xXjH tf U v>-3 —fJU) b° 
U^>-3—T;H -5 - (5-7Wt7x>-2-^JW -4-^ 

5 7-1- (f h7k HD-2H-h°7>-4 -^71/7^71/) -1, 4-ytF 
• k°U v>-3-#;i/^+r5 F\ 

Ti$n§N- [6- (2-757-5- (3-^h^y-4-[2-ftM 
10 'J/-4-^Jl/)Xh + y]7x-JK k°>J v>-3-^;i/) k°U^v>-3-

-T;i/] -5- (4-^fJV7xXJW-4-t+7-l- (fh7bFD-2H 
-k°^>-4 —-1, 4-vhHnt°'J>?>-3-^;l/^^-tl-5 
Fo 

*^g0^oos: (i) Tgznzfc&yjiziz, 

'IW&£UCtl<o (DUa%(DWftlb^%m£*15o 
*%w<D-K6i& (i) xmznzik&mK 75 7S^©itS'i«£WT3 

bxtt, gzitTkmM, 
20 ; mmi&, u yMMmvmmMm.; 

, F 'J x^>7Ji/^>^j^©f£M7;i/#>x 
)]/#>&& ; P - h)lxyxjlfr>M^(D7 u -;i/ 
x;i/7^>^^ ; D/v£"^ 7VJM, HA^ifi, ^x>M^ 

«*&> vb-f : m #)i 
25 ^5 >Mi&, 7X/\°^^>^#©75 7&*fc ; £W<5 £ Any 

[fb 2 4] 

HoN N 
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i^iTH mz.&, tiU^A^> v??&&m<D7)vtjv& 
5 mm ; tiJV^bM, U±H^M^ ; 7>;EX<^A 

7xXJl/7*'J v>7iU^ 
)\/IXTJH, X^l/>y75/E N-*^;i^;i/*5>&, yxf^75 
>$U hUX^75>t, y^n^y^75>& yy^DA+yJl/75 
>&, N, N' -yA>y^Xfl/>y75>S, ^X^ /-;P7 5 >^, N 

10 -^>vjl/-N- (2 - 7x~JPXh^y) 75 >*&, h°A^v>^ fh7 
HJX (tFn^y^^jw 7 5 / y ̂  

7 5>E ^£^f£C<h#T££o 
^§§B^0—Ixit (I) ~CM£tl%{ka!$)£fzte:tCDl&te, MMfabLKW® 

mm11>xft&rz ctbh^o Qmtp<D7kft£m%t%ztmz<kV7m 
15 SdtfcfcSo mMmtLTH E^i^fF^Wf&kcDT 

zkfntK x^y — 
£&,H&5£ (i) 

l:ttN-^yF#:t&oT^Tt)i<1 d n £ tl& N - H # 

20 "a-^tl&o 
liLTtl N- [4- (2-75 7-5- {4- [ (2 

R) -1, 4-x^-^+f->-2--f h + v] -3-^F^y7xXjH tf 
U >?> — 3 — Jl/) 7x-JH -5- (4-/^Jl/7xXJl/)-4-^-^7- 1 
- (TF7bHD-2H-t:7>-4-<JMf;P) -1, 4-ykFoht'J 

25 ^>-3-)!/^^^F'©IWiJ|, Sii, V>M&, x^ 
>x;^>M^ ^>-tf>x;^>M^£fc«p - h;i/x>x;i/^>^/0^ 
ifioflZo 

^1111 N- {4- [2-757-5- (3, 4-y^h+y7xXJW 
t!>J V>—3—fJl/]7xx;H - 5- (4-^fJV7xXJH-4-^7 - 1 

30 - (Th7kHn-2H-lf7>-4-<WfJV) -1, 4-^tHPtTU 
v> - 3 -^;i/^^+)"5 9 ZtlZo 

£fz, N- [4- (2-757-5- {4- [ (2R) -1, 
>-2 —r;M h^>] -3-^h+y7xXJH k°U >?>-3--T;]/) - 3 
-7J^n7xXjl/] -5-y^-;l/-4' -r*^7-l' - (rh7kFn-

35 2 H-k°^>-4-^;Vy^Jl/) -1' , 4' -ytFn-2, 3' -tftT'J 
v> — 5 ' -^Jl/^^^5 K(7)y^>X;i/^>^, U 
we,n§0 

til, (Xtt^HSI) ©MJIELV^ 
40 ^CD£ 5MUJIE 

jfmfotimmznzo 
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±^lztmLT&<C.tlz£r), 7k#£©JRU ttiF* 
5 ^#< iI^®^©^M^f^T^£^T257!;S150oC \zHmt& £ 0 , 

im%>%&&&z>0 mmn t; * m, as &ib0# © mm & 3 ts i§ & & h & 0 

^XJUH^TH, ym#^i;:£v>Tfflv>£n5^&££0$J 
o -fe, 7Kf0^JK7K%tt^^7K<D^R{c:«toT, 
fbU ^XH®fjT^£^^HIIjT^ (2 0) \zmk&J3-%.2>Z£tf$>%>0 h° 
-mmmt, (jug) mz£?xm\:t%>z£>b&% 

15 mmft\z^%\i-z(DmF(ft&£z$xmmmv-:$ktz>^MS(Dm\ tn 
zfrzn*>nz&ft®&&tfMfr®b*f£w<Dmmiz&^zn%c 

N- [4- (2-757-5 - {4- [ ( 
2 R) -1, 4-v^"^+h>-2--T jl/7 h^v] -3-^h^y7iZJH k° 
Uv>-3--f;i/) 7i-JW -5 - (4-^fJl/7x-JK-4-t+7-l 

20 - (fh7kh'n-2H-t:7>-4-^JM^) -1, 4-ykFnk'J 
v>- 3 -#;i/^+T5 $ *>££?£' 
U<«, ft©Ka|£ (&§A = 1. 54^>^X hP-A) <DJ!BlttTf#£>n5$5fc 
X*I®Jf?0K:&^T, mftMm 0 =3.74, 7.56, 8.96, 11.38, 12.36, 14.78, 
15.60, 16.16, 18. 70&£#24. 10^#m^h°-^£^t\ N- [4- (2-7 

25 57-5- {4- [ (2R) - 1, 4 - 2-^jP7 h^v] -3 
-7 h^>7x-JH k°>J v>-3-^;W 7xZJH -5 - (4-*?JU7 
x-XJl) -4-^V- 1 - (fh7bKP-2H-lf7>-4-'f;W^) 
- 1, 4-yk HPtf'J v>-3-^/;i/^+1t5 H©7^>7J^>^©^ 
iSfclirrSo (}fcgA=l.-54:*>^XhP-iO ©1« 

30 1 ©^XHEfifS^^To 
£D^W^^0J!©-#J+itt, N- [4- (2-757-5- {4- [ ( 

2 R) -1, 42—r;i/7h=^>] -3-/h + y7x"jH 
tf U v>-3-4)1) 7x-JW -5 - (4-/^7xZJW-4-t+y-
1- (T-h^h HP-2H —k°^>—4—-T;l/7^;U) -1, 4-ykFPk" 

35 Uv>-3-^;i/^+ij-5 $6HSfSl/< 
H iiWKaia ($tftA = l. 5 4t>^XhP-A) ©MfTm^n^f^ 
XlSlfBt^^T, ®IJT^2 0=3.84, 7.72, 9.40, 11.62, 14.92, 15.48, 
16.70, 18.88, 19. 32££#24.40K#ifcl$tf-^£^t\ N- [4- (2-7 
57-5 - {4- [ (2 R) — 1, 4-v^+^>-2--T;l/7 h^v] -3 

40 -/h + y7x-JH t°'J v>-3--TJ1/) 7xZJH -5 - (4-7^1/7 
x^W-4-W-l- (Th7kFP-2H-k°7>-4-i'JW^) 
-1, 4 -yk FPtfl) x>-3-#;i^3r+f-5 H 
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tSo (ifc^A = l. 54:*>^XKP-A) 
T@ 2 cDteX|Ji0#T@£^To 

N- [4- (2-757-5- {4- [ ( 
2 R) -1, 4-v:t++J->-2~4Jl* h + v] - 3-^h + y7i-JH bf 

5 U v>~ 3--TJ1/) 7xlJV] -5- (4-^f;i/7x-;W-4-^7-l 
- (fh7kHn-2H-lf7>-4-'f;W^l/) -1, 4-ytFnt"'J 
^>-3-#;i^3fit5 M(D 
KaB (ISA=1. 54^->yx hP-A) (OTJm#^n£^X$|0|)T0^ 
£Vvr, 0^^20=3.82, 7.66, 9.28, 9.52, 11.54, 15. 26, 15.54, 16.62, 

10 19. 24&itf24. 56^#m^k0-^^7Kt-N- [4- (2-757-5 - {4-
[ (2R) -1, 4-vrt=H}">-2—r;Mb + v] -3-/h + y7x-

)]/} b°'J^>-3--f;i/) 7x-JW -5 - (4-^^I/7x-JK-4-t+ 
y-1- (fh7kFn-2H-t:7>-4—-1, 4-xfcK 
Pb°U v>-3-#j^+-+)-5 ^M^0eHM©K 

15 ai (iSA =1. 54^">^X h •—A) ©EiM3 ©^Xlilllf/fS 

N- [4- (2-757-5- {4- [ ( 
2 R) -1, 4 -zy^r^y-2h + v] -3-^F^>7x-JH 
b'J v>- 3 --f ;i/) 7i~;H -5 - (4-^fJI/7xz;K.-4-t+V-

20 1- (fh7kFn-2H-t07>-4-^JV/f^) -l, 4-vbFPb 
'Jv>-3-^;^^1j-5 m 
(DKotM (ISA = 1. 54^>^X Fo-A) ©JMTt# ̂ n£)|MX|j!0#T0 

0^^2 0=3.74, 7.56, 8.92, 9.58, 11.36, 12.38, 14.68, 15.6 
4, 16. 06&£#24. 38»M^b°-^£^TN- [4- (2-757-5 - {4 

25 - [ (2R) -1, 4 -v^-9*>-2--f^7 h^>] -3-^F^>7x 
-;l/} b'J v>-3--OI/) 7x-JV] - 5- (4-y^7i-JW-4-t 
+ V—1- (fF7t Fa-2H-tf^>-4-^;i/7^;W -1, 4-yt 
FPbU v>-3-^;l/^^5 K©li^^(D^0eB^^-r§o mM£^\ZM<D 
KaB (fcftA=l. 54*>^X hP-A) 4 ©f^X|£0#r 

30 
N- [4- (2-757-5- {4- [ ( 

2 R) -1, 4-vrt^1f>-2—ni/7h + v] -3-^ F + y7x"JH 
b'J v>— 3 —-T;i/> 7X"JH -5- (4-7^;PXx~;i/) -4-^V-
1- (Th7kHP-2H-t!7>-4-'f;Mf;W -1, 4-ykFPb" 

35 'J v>-3-#jl//J^+r5 F©U >il0SgilI^1"5« '3 £ fcfcPS; b < H 
ffi(DKaB (i£gA=l. 54*>^X hP-A) £n5f&*X$0#T 

0fir^S2 0 =3. 74, 7.56, 8.80, 9.56, .11.34, 14.56, 15.74, 23 
.68, 24. 34££#24. 68»mWb-^ £TKTN- [4- (2-757-5- { 
4- [ (2 R) -1, 4-yW>-2-^JWF^>] -3-/F + y7 

40 x^JH t!Uv>-3--r;U) 7x"JW -5 - (4-^^7x"JW - 4 -
^-+7-1- (rh7b FP-2H-ti7>-4-'f J1/7^JP) -1, 4-5? 
b HP b'J v>- 3 F©'J >^©|g|3B^r^T§0 
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M<DKaB (&^A=1. 54:*>^XFn-A) 5 
HltfflllSrTKTo 

N- [4- (2-757-5 - {4- [ ( 
2 R) -1, 4-yW>-2-^JWh + v] -3-^h + y7xZJH 

5 b° 'Jy>-3-fJW 7xXj|/] -5 - (4 - 7^1/Xx ~)V) - 4-rt^V -
l- (x F^b Fn-2H-b^>-4--f;i/7^;F) -l, 4-ykFnt° 
'Jy>-3-^MW5 F©x^>x;i/^>^©^(ff.«t"3c ^^\zpf 
SKU IMCOK ai (fcBA=l. 54:t>^*X Fd-A) <OT#m#5>tl£ffr 

0#r£l^2 6>=6.72, 7.90, 12.02, 13.40, 16.90, 17.8 
10 8, 19.00, 19.80, 21. 26££#24. 18^#1§Wb-y £^TN- [4- (2-7 

57-5 - {4- [ (2 R) -1, 42--OM F4^>] -3 
-^h^y7x^JW h°'J v>-3-<;i/) 7x-JV] -5- (4-^^)17 
xXJl/) — 4—^"^y—1— (Th7kFD-2H-h°7>-4--i' JF75FJF) 
- 1, 4 —z/b F• b°U x>- 3 -#;i^^5 F©X^>X;]/AK>M^©££ 

15 Slg0B0tti0Ka| (MA=1. 54^>^XFn-A) (DMtt 

N- [4- (2-757-5- {4- [ ( 
2 R) -1, 4-y**r-#r>-2 —^JI/7 F*v] - 3-7 F + y7xZJH 
b\'J v>-3--OF) 7xx;i/] -5 - (4-^f;V7xZJW-4-t+V-

20 1- (T-F^bFn-2H-b°^>-4-^;V7^;i/) -1, 4-ybFnk' 
'J v>-3-#;i^+-tf-5 2 £ IZ 

L<H £JI0Ka$| (tgA=l. 54^">^X Fn-A) 0liT#^n§ 
00^1^2 0=9. 22, 10.60, 10.82, 1 1.10, 13.40, 1 

5.78, 17.50, 18.66, 21. 02£ £#26. lO^Mb-^ [4- (2 
25 -757- 5 - {4- [ (2R) -1, 4 - 2-< ;i/7 F+>] 

-3-/F + y7x"JH bfU >?>-3—r;i/) 7x"JW -5- (4-731 

;i/7xx;i/) -4-^y- l - (fF7t Fn-2H-t°7>-4-^JMf 
)l) -1, 4-^b FnkD'Jy>-3-^MW5 F©^>if>X;i/^>^ 
M0aaHlt§o aB (i£^A = l. 54^">^X Fn-A) 

30 ©M#t(C£^T0 7©^X|SlllJ/f0^^fo 
N- [4- (2-757-5- {4- [ ( 

2 R) -1, 4-v^++t->-2--TJF7 F + v] - 3 -7 F + xXxXJl/} 
bUv>-3--f;F) 7x-JH -5 - (4-7^;i/XxXjl/)-4-tf+7-
1- (fF7bFn-2H-b7>-4-^J^fJH -1, 4-vbFnb 

35 U ^>-3-^;l/J^+if5 F©p - £ 
8i<E>Kai8£ (^gA =1. 54^>^X Fn-A) ©»tTl#S 

nzm^xBiMjvfixiizjo^T, mftftm20=4.18, 5.12, 13.44, 14.98, 16.96 
, 17.44, 18.92, 19.72, 20. 16£>£#23.04^^^-^ £^fN- [4- ( 
2-757-5- {4- [ (2R) -1, 4 - 2Jl/7 F + v 

40 ] - 3-7 F + y7x"JH b°'Jv>-3-^;F) 7xZJH -5 - (4-7 
3^1/7 xXJF) -4-ttV- 1- (fF7bFn-2H-t°7y-4-i'J^ 
^)V) -1, 4-vb Fnb'J v>-3-^JF^^-ti-5 F®P-F;FX>x;i/ 
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A=L 54^->^xhn 
-A) 

N- [4- (2-757-5- {4- [ ( 
2 R) -1, 4-iyir^y- 2—OM h + v] -3-^h^y7x-JH 

5 tf U i?>~ 3-4)V) -3-7J^n7x"JH -5-7^Jl/-4' -ttV 
-1'- (T-h^k HQ-2H-lf7>-4-'fJW^) — 1 ' , 4 ' — 
vkKn-2, 3' -kk'J v>-5 ' - F©U 
IHT^c ££>K:$f£b<H 0(DKa|Ji (&fiA=l. 54^>^/X hn-A) (O 
»i-T#^n§^X|g[HlfiTlll^£^T, 0HT^2 6>=4. 28, 8.42, 8.64, 10. 

10 54, 12.72, 13.48, 15.90, 17.00, 17.46££#21. 
- [4- (2-757-5 - {4- [ (2R) - 1, 4 - v^+T>-2 
;t/7h^>] -3-^F + y7xZJH k°'J v>-3 —T)V) -3-7)ljrn 
7x-Jl/] -5-7^;i/-4' - (fh7kHD-2H-k°7 
>-4-^jV7^JW -1' , 4' -ykFn-2, 3' — kk° U >?> — 5 ' -

15 #;i/^++T5 H©U Ml£ ill Kali (i£ftA=l 
. 54^>^X > P—A) <MM};:£^Tgl 9 (7)$}^XII[HjUTlII£^"f~o 

N- [4- (2-757-5- {4- [ ( 
2 R) -1, 4 2-^;i/7 h + ~>] -3-/h^y7x"JH 
k'Jv>-3—Til/) -3-7Mn7x-JW -5-7^;i/-4' -^y 

20 -1' - (T-h^k HP-2H-k°^>-4-^jl/7^;i/) -1' , 4' -v 
k F P — 2, 3 ' -kk°U>?>-5' -^JMW5 F©iiS©IS00H(I|t§ 
c £6tC$?£b<H m<DKam (fcSA=l. 54^->y^ hn-A) (OTJftT 
#e>n^MX^®i)T®^£^T, 0^^20=3.66, 6.42, 7.32, 9.76, 11. 
00, 12.88, 18.42, 19.62, 20. 54££#24. 22^4tmWk°-^ £^fN- [4-

25 (2 -757- 5 - {4- [ (2R) -1, 4 - 2-< jI/7 
v] - 3-7 h + y7x"JH k° >J >?>-3 —T)V) -3-7MP7I^JH 
-5-7^;i/-4' -tf+y-l' - (f>7k HP-2H-k°^>-4-^ 
^7^;i/) - 1 ' , 4 ' -yk HP- 2, 3' -Hk0|Jy>-5' -tDlstftt 
5 F($c§A = 1. 54^">y7s 

30 hP —A) ©fTOfl£^TEI 1 0 (7)$ft^Xff0#TlI]£^To ifclzff £ b < 
m<DKali (&fiA = l. 54^>^7, hP-A) ©BS|tTl#^n§^X||0tr 
EHl£^T\ 0#r£g2 0=3. 64, 6.40, 7.32, 9.76, 17. 38, 18.42, 19.64, 20 
.56, 22. 90££#24. 20^#ifcWk°~^£^TN- [4- (2-757-5 - { 
4- [ (2 R) -1, 4-^^-++t">-2--r;M h + v] -3-^h + y7 

35 xZjH k°'J v5>- 3 --f ;l/) -3-7MP7x"Jl/] -5-75^1/-4' 
-rt*y-i.' - (fh7kHP-2H-b:7>-4-'f;w^) -i' , 
4' - ykHn-2, 3' -kk°'J>?>-5' F©«J^(D|g 
HrfcHTf^o ^MIgHM0Ka|I (?j£HA = 1. 5 4t>^hP-A) <D 

11ic$fsb<n mvKam ( 
40 iSA=1.54t>nhP-A) <DMHtTt#e>n§^X«|0Sf®fC£ViT, 

0tf^®2 0 =3.64, 6.40, 7.30, 9.76, 17.34, 18.38, 19.34, 20.56, 21.52 
££#22. 94^^mWk°-^^^-TN- [4- (2-757-5- {4- [ (2 
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R) -1, 4 -2--OM b + v] -3 -^b + y7xZJH b° 
UV>-3--T;I/) -3-7MD7x^JH - 5-;*3\Jl/-4' -^+V-
1' - (fb7t bn-2H-k°^>-4--r;b^^;b) -1' , 4' -yt 
b • - 2 , 3' - b b°1J v > — 5 ' F®5MO^0II|t§ 

5 o ^MI^tell^K a|Jt (r^SA =1. 54^t>^X b P~A) 
1 2<D^X^HIJrig^t'o ffildtfSLCH ig0Kai A = 1. 54:t 
>7/Xbn-A) (DBS|^Tt#^n^)^X||tlIf/r0^£^T, 0JIT^2 0 =3. 6 
2, 6.38, 7.28, 9.74, 17.30, 18.36, 19.54, 20.52, 22. 86££#24. 14H# 

[4- (2-757-5 - {4- [ (2R) -1, 4-
10 2--fJl/7 b + v] - 3-* b + y7x"JW k°'Jy>-3—()V 

) -3-7JW07xZJH -5-^^;p-4' -^-^TV-1' - (T* b 7 b 
bD-2H-h°7>-4-^Jl//fJl/) -1' , 4' -ybHn-2, 3' -
Hti'Jyy-S' -#;i/#^+f-5 
Kali a£fiA = l. 54^">^ bP-A) 1 3 ©f^xm® 

15 fJT0£^t\ f&(DKaB (i^SA =1. 54^>^7. b •—A) 
©mT#e>n§^x«iiHiSTig^£ViT, mmm e =3.64,6.40,7.30,9.76 
, 12. 86, 18. 40, 19. 62,20. 54, 22. 92££#24. 20^#$&Wb-^ £TK1"N- [4 -
(2-757-5- {4- [ ( 2 R) -1, 4 - 2--T Jb7 b + 

->] - 3-7 b + y7x-JH b'J v>-3--f;i/) -3-7MD7I-JH 
20 -5-7^;i/-4' -^V-l' - (rb7bHP-2H-b7>-4-^ 

-1' , 4' -ybFP-2, 3' -Hb'Jy>-5' -#;!/#+ 
^t5 F©iiwsi;it§0 KBH (tSA=i.54* 
Xbn-A) 1 4 <Df&5fcXj|£|§I#r|g|£^To 
, &?<£>KaiSS (^SA=1. 54^>^X bD-A) CDBS^Tl#^tl^^X|l0 

25 DT@^£^T\ mmm 0 =3. 64, 6. 36, 7. 30, 18. 36, 19. 04, 19. 42, 19. 70, 20. 12, 
20. 42&£#21. 32^#HWb-y [4- (2-757-5- {4-
[ (2R) -1, 4-^^>-2—C;i/7b^>] - 3-7 b^y7x"^ 

} t°'Jy>-3-^JV) -3-7MP7X-J1/] -5-7^-4' 
7-1' - (rb7bFP-2H-k7>-4-^jV7fJW -1' , 4' -

30 ybFP-2, 3 ' -lfb'Jy>-5' b(DMBMOl^zm 
Kali (^fiA=l. 54^>^X bP-A) 

Till 5©^X|IIHfjT0^7Kt"o il^CDK all 0&fiA=l. 5 
4t>^XbP-A) HI#r£gf2 0 = 
5.62,7. 18,9.22, 10.36, 15.56, 16. 40££#20. 86^#Mb°-^ ̂ tN- [4 

35 - (2 -757- 5 - {4- [ (2R) -1, 4-ym>-2-<JP7b 
+ - 3-7 b + y7x"JK b°'Jx>— 3 ~^)V) -3-7MP7xZJl/ 
] -5-75M/-4' -*+7-1' - (fb7bFP-2H-k7>-4-
4)V*?•)),) -1' , 4' -ybbP-2, 3' -bb'Jv>-5' -#jb^ 
++>-5(«A=I.54*> 

40 ^XbP-A) 1 6 <»^X|III}#T0£^TO 
N- [4- (2-757-5- (4- [ ( 

2 R) -1, 4-yW>-2-^^7b + y] -3-^b4y7x-JH 
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tru 3-t)V) -3-7Mn7x"JW -5-y^;i/-4' -*+7 
-l' - ("rbyh Ho-2 H-4-1' , 4' -X 
t HD-2, 3 ' -If 5 ' -#j^+1f5 H©^7^I/>-1, 5-

S©Ka| (tfiA=l. 5 
5 4t>^hD-A) HtfJr^S2 6> = 

6. 14. 6. 98, 11. 24, 14. 84, 17. 48, 19.54, 20. 94, 22. 38, 23. 20££#24. mzWtikW 
k°-^7^7KTN- [4- (2-757-5- (4- [ (2R) -1, 4-v* 
++>->-2—T;M h+~>] -3-y H+V7X-;M tru>?>-3—f^) -
3 — 7Jl/*D7i-iH — 5—/+JI/—4' —*+7—1' — (f h 7 k H D 

10 -2H-t°7>-4-^^^) -1' , 4' -yhH'D-2, 3' — tffcf 
'Jy>-5' -^Jl/W5H0t7^^>-l, 5-yXM>»ISra 
HHTTS,, MmSSii.«^©Ka$ ($cft A = 1. 54* >7*7, H •—A) (DMMlZ 
s^xmi 7(tsA 
= 1. 54*>7*X Hn~A) mn 

15 ^2 Q =9. 24, 9. 58, 14. 00, 14. 46, 16. 70, 17. 02, 18. 22, 20. 24, 21. 6443£#25. 52(C 
[4- (2-757-5- {4- [ (2R) -1, 4 

-yW/-2-^JWh + y] -37h + y7iZJH k°'J^>-3-^ 
)V) — 3 — 7Jl/*07xXJl/] — 5 — 7.+J1/ — 4 ' —*+7—1' — (fh7 
hHD-2H-h!7>-4-fJW^) -1' , 4' -ykHD-2, 3' 

20 —t£k°U v>— 5 ' -#;l/tf++^ H©-f7^l/>- 1, 5 -
So (MfiA = l. 54*>77, HU-A) © 

ijc^^tii 8©ffr^xfji@#Tia£^*o 
(i) Tmznzfc&mx, &&&t)mzj: 

oT, yX#:, 14#:, 1 ^(D% 

fc ^ I^-Q- u^tn rA > -r n © j± m © z. n % 
& b&^T 5 ©T ab 5 o 

30 , S7kiM2HK K h'Jf^AfH), 
3^-125(12SI) Sfe«^-14(14C)^i:^We)nSo Zti 

mmm. rytju.m. Rzsmmu -r 
(I) Ti$n^M©1"^T 

35 ns, 

$nsfbim mmm\zMit, 
(i) 

40 ibx-jK^ (i) -cmznzfc&mz^fc&nz 
H^y77bat/J 

±ffi7°n H^y bT(J, — (I) TS2ti3fb-£#J^7 5 7 Sri*# 
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ti (m«\ ^£>7^yg^x-r3+>-y-r;wb, 7-^xjWb, ^>-^>1/7 5/ 
*Ul/fcJWb, (5-^)V- 2-*+y- 1, 3->?*+Vl/>-4--r;l/ 
) / fh7tFD77^M, k'nu^jM^Wb, k° 

5 An^jl/rt+VvWI/fb, t e r t -r/^Wb^tifcfb-o 
-$5$ (I) 

, ^-©7Ki^7^Wb, yji/+jwb, u>gHb, *o^{b$n/c{b^ (#J 
*_«, ^(7)7Kms^7ir^;Hb, /m5b<;Wb, 7°nAV<;Hb, tfAnw 
;Wb, -ti-^>x;i/fb, 7vu;Wb, 7^x;wb, 

io x)Hb$nfe{b-&^TfeSo ) £&, (i 

XXfJWb, 7 5 b{b£tl7Mb£tJ x 
7>T"JWb, 7xXJl/ XXxJWb, ^7XXxJWb, 
75/yW 1/ x^T-;Wb. kVtn-r;i/*+x^^;i/ xxrM, 'xh+y 

15 xxfJWb, 75 NbX«^Jl/75 HfbStifcfb 

^^0^©fbat)©7°p F7^^a©Mi:J:oT-flxit (I) Tg£*l 
£&, ^^©fb^#!©^ 

, ^/if*ifii99o^fij mm&vmm H7#^^fti63M~i98H^iBm$n 
20 W5«t5&, (i) 

Wtz, -flgit (i) &D 

Lit 2 5] 

30 (I) «±SB©£^I, MA, MB, 
£&&fifc^J©<£:LTte, (B) tfb^rtl (C-I) £ 



WO 2016/006706 
30 

PCT/JP2015/069976 

(A-i) t 
&® (A- I) tits® (B) SrlpcT$ii", ^(DM&fttit^® (C-I) & 

tLtdimwzqc&m (B) tit&® (c-n 
(A-11) 

5 , £tzUit&® (BC) <D$k%&%R5lZ&mvrc(D%4k&® (A-I) ^fb^" 
® (A-I I) (A-I) tit&® ( 
BC) £fc«fb£$l (A— I) 
fb^ti (B) m&ittits® (c-i i) *m&-£^tc(D%^m^Rb\zm.w± 
f £tf?,n5^ #\zRgs$tife^o 

10 Mb2 6] 
°V U, „ !.. 
YrH HYVH H'V^r"4 R"rVR5 VY8' RIVYOH Br^vSr0" *^R3, %-V H'N^N^ O^X 

00 O O H b ^ 

(A-l) (A-ll) (B) (C-I) (C_||) (BC) 

Ri~R5> W, x, Y, zitmmtmmr^^o R31H, it&® ( 
B) tits® (C-I) ££tefb£$J (C-I I) 
&ST&9, ;\Dy>S. bU77—bM, #n>M> ^a>lx^TJ^^ 

15 fc R32tt, fb^rti (B) <Hb£^ (C-I) 
T&0, AD^>S, b'J 7 7— bM, 
R33H its® (B) (C-I I) 
&0, 

^Tfb-o-ti (A-I) So 
20 [M3a?i 1 ] 

it&® (A-r) tt, TIB^S 1 ®«k55^, 

SJSit 1 
Mb 2 7 ] 
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ivy- • Rl/—- — r0^1 
41 T' R44^T'U ° R44AT'U 0 

(1a) 

RI-^OH 

(1e) 

(1i) (A-l) 

[it*, RJ-R3, Q, T&c£t5UteitUf2t|!qitT&Sc R41tt/NDy>SSr7K 
to R42\zt))]/#>B<Dum&-e&Qc1-c67)i*)i'&&7K't0 R43KJ^D 

^OixXfJ^/Kto R44ttC1~C67MM^J:^y^DC1 
5 -C67)l*)V&&7*'to /ft-o-t) (Id) (le) ] 

it'o#J (1 c ) 
(la) £, B*I^>J7A, mM±b U £A, 

Klty^A, U^A, D/u^'J^A, t e r t~7> + yFXtth 
Ux^7^>^©tiXUiifiS, HJX (^WJr>7th» -
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[it 4 5 ] 

is 
H. ^NL H 

R| ;NyW R, 

° 0 VS* 
*33-^2 

•VV 

H. >L „H 

RI rWw^ o o x*Y 

(19) (C-ll) (18) 
is K^, R1~R4, R33, R81, W; x, Y, it#® 
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(19) te, M (13) ] 
Ib-n-t) (C-I I) \t, Tl:|gpnpTS)^^\ 

(19) £7frflfc<ZX (C-I I 
) [MBSI] cTMb^t (lc) (r>te$Lt.n%k<r>%kmz&y)%z>z.t 
tfiXcE §0 

£fz, fb^tl (1 1) «®B£&2 0 
mmm 2 0] 

RjSiUO 
Mb 4 6 ] 

•2ft 1 

(18) • 
R43 

(20a) 
(20b) 

(20b) + H. R 202 

(20c) 

H 
10 (20d) 

K*-, R1~R4. R43^ w, X, Y, Z\ZmBt\5\m-C&&o R20I^ TK 
^H^feb<tt/\ny>S^7Kt-0 R 2 0 2 &, i^MlWtfe^^CrCg 
7JW75 7St)l< J;t^+yC ̂ C&7)V^-)V7 
5 7S^to (2 0d) \t, it&Va (ii) l:^sn§. ] 

15 fb^tl (2 0b) <D&f& 
<k&%9 (18) £7Ui£0X (2 0 a) [M 
ia&l] <D{b-o"^ (lc) (D&J$tm%(Dmmz£r)^Z)z£&r'^Z>o 

<£&%) (2 0 d) (DGrfc, 
20 it#® (2 0 b) Tm<D, £fc«M£l^/&bfc{b^t/ (2 0 

c) zK^fbh 
U 7-fe b U ^A, zki^by77h U A, Tfc^fb^ 

x^y— JIA TK, fb7.tFo77X N, N-v^^;i/^;i/A 
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mmm, mz 
mn-i$ocfr^mvbL<\mm(Dm&&z(Dm 

^L<\t, 0oC^^100oCST©ffifflTfe^o 
D, Gas6/Axly tf )V{RMT&\Z, $HH&£#(cell survival), $HJj& 

5 (autophagyK MMMW) (migrat ion)* rfaiffr^ ifti/MKiiill, N 

, AxiPflw^jtt, k&\*j—>v®mxLm&mm£~rzmm* Axi 
MB,(Dmw,(Dtzzb(D^mzfcz> o 

m, kxi^-^mmytm^ommtLrit, hx\<Dfefc?$>&tf/&rz.\zm 
AXI©>Jym\m^<D±.m^h 

mvmtisx\z, bu>\d>mmik^mmmmmmmn. 
mmm, mmj& m) , mmmnwmmmf 

20 Axlte, (##fMU 2) , ifiL/hM^ (#^fF»l 3) , 

16) mmttmi D \Z& 
V>T$#J£Wf5££&^£nT430, AxllSWMttlftLf^ii (jfil^, 7TO 

25 (.m^m^mmm, mmm, nm, m 
gfiU^v3\ $g)S, 
\zt£^a ) m, g>$t<Dmm(Dfem\zGm°v$>Z)o 

*%w<Dfc&mztoL\&m.w?z><DT\ ±m\z&mLrz.mm<D%im\zm%T$> 
"So 

30 jf%m<Di\:m%\t&mm(Dmmz^mzfoz>o m,tLx\z 
, m«\ ?L^I, mm, Mizjm mm, wm, ^pm«, ^1*1 
mm, "TBfcm, nm, ffium WJM, &mm, &jtm, 
#im *?;-*?, immmm, wmwmmm, IMS, msim mm 
m, Mwm, «m znzomz 

35 m^nm\ 
mtkx\t(DM%lZ'D\/^X\t, *t5jilfiir, W& • MW) (migrat ion) • H-/P!(inva 

sion)Um 
Axi© b*HT-( 7^mmmm(n>nm*mLtz.z.ttim/g-& 

nrvvs (Vajkoczy et al., PNAS 2006, 103, 5799) „ $V*7yZl—71 
40 &&%$B.mz33^TAxl<D%M^>Axl/G a s ®^l 

(Hutterer et 
al., Clin Cancer Res 14, 130 (2008) ) 0 AxlWshRNA^IL^IilllflS©^^^^ 
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Z (Yi-Xiang et al., Cancer Res 68, 1905 (2008) 

tfWZfrT&Zo 
—~jjX\ Axl© H 5. (migrat ion) 

5 iti® (invasion) ^PIllFLfc Z (Zhang et al., Cancer Res 
68, 1905 (2008), Vajkoczy et al., PNAS 103, 5799 (2006), Holland et al 
., Cancer Res 65, 9294 (2005)) „ Axl-shRNA^in vivoTfx^^lWrfjiJ L-fc H t 

(Li et al., oncogene 28, 3442 (2009)) „ taAxltri#:, siR 
(n et a 

10 1., Oncogene 28, 3442 (2009), Ye et al., Oncogene 29, 5254 (2010)) 0 Ax 
(invasion) 31 (Tai et al., Onco 

gene 27, 4044 (2008)) „ kxmmMX$>^-A2Ummi%m(D^Wi^)l^ 
IfiflFbfcC infiller^tlTV*-5 (Holland et al., Cancer Res 70, 1544(2010) 
) „ AXIJTL#:, Axl©shRNA^3J:r/Axlia^iJNA80xl^?L»flM©^S&^M^(inva 

15 sion) (Yi-Xiang et al., Cancer Res 68, 19 
05 (2008)) „ tcoM, midm mis, 
i4ftnAxi^pi#fkx\mm 
^|J^\ 8Hll&©3iS& (migration), MP (invasion) ©ifliflsl, 

t^-5 (Mahadevan et al., Oncogene 26, 3909 (2007)) 0 h*^VJH:y>, VP1 
6, vX7°7^>#©fb^^^Jit'l4^4o^T> Axl^llf#$n3 £ 

(Hong et al., Cancer Letters 268, 314 (2008)) 
„ HER-21iri4?L5®IB0S\Z43^ H ^ T Ax 1(Dffimtfim6ll§ 

25 £ (Liu et al., Cancer Res 69, 6871 (2009)) 0 Axl^PLX 
4032 (vemurafenib) IZM^-T^ Z $tlTV^ (Johannessen et 
al., Nature 468, 968 (2010)) 0 -€-©ft!l, temozolomode, 

\L>9 'JX^1>ilf'l4{lAxl^M#"t"'§<H£tlTt/^ (AK Keeating et a 
1., Mol Cancer Ther 9(5), 1298 (2010)) „ ZtlZom'gfrZ, Axllfi^J^ 

30 , &mfcmMizfttz>m'\i(DMmzA}mx&&zt 
«©AxlPfl^iJtt, MaMSfcWi^Tcfc'SK:* erlotinib^#ffl^#f 

Dflill©erlotiniMlMT£Iitf14{fc£IMilrbfc0 ^feerlotinibS-^-f" J; 
^AxllifiM(D#M$nfcZ£fr£, ifttMt#fi Ax 1 

35 
erlotinibflMLW14££&^fc®^l*tU #Egtf)AxlB1^5,J£0fffl 

TZZtlZckO, erlotinib^©iigft;MHl^Lfc£<t;^£>, S©ll£iJiH4©$? 
mzAximwffl&#$ijT$>z£%Aznz0 

zzizit, taummnffimik, mmm^m^^mmzm^t^zttm 
40 (^2005-517412) , AxllS^'J^tE^S, ^©M> 

mmmm(Dmmit^(Dffiwjz^Mx$)&z t&w „ 
it^okxmmsmz, \zistcL\z^ <o 



WO 2016/006706 
48 

PCT/JP2015/069976 

(m«\ mmmm) <Dmm<Dmm*tt&?z>z.£\z&~Dxm 
5 WiXU, 

BrdU&Sfc«MTT7^-fe-r^^frfe>nSo 
in vivoT^taffi&fgttteu ^m^lzmig®^ 

y y hmiz&mmmmm&&mis 
io , ^mmm^^m^mm^ntcmz, #mw<Dmm&^ 

3iu SH-Sifitti, mm&^mz&tf%mmtmt{\:^m5-m\z& 
ztmtz zt\z&r) *%m<D in. vwoxoimmm 

•tZ>Z.£&Z^Z>a 
$*##)] rffijfg 14, Mffl (invasion) Hillfg'14, MWJ (migration) ISMH4 

15 , kx\t^n^ti(Dm^t(Dmmmm^^nx 
V>£ <h £ «btfTtZo 

§stc«i!§^sm(DWiw£tcttii^izmmtz>z.t\zrmT%, 
iztmzn&tm mx\t, mmm, mm, ^»J< mm) 

(0OA&, 
MM) %mni>, mnm^nx^%&mmft\(Dmm.mzxmm.x^z>a ^p 

25 mtbx\t, mx\t, mm, WLM, spjm ty-tum, bn-^j, 
i§i^iJ, v p yy°M, x'J+yJUJ, %m, £tz.^ 
&m^X^Z>o |gn&4©i!-a-TteiSi!#:©££Tfc, J: 

i&<D7)itiv&m&t?%>zt§o imrnvm^zmm41 izg^m 
30 , mm\^tzmmmmm?t®Lm-tz>z.t-bx%z>a cn^vmrnrnzt; 

tsctb&zmsmm\z&^>xmmmmt1/r^mm 
£tz, £tz 

mmmmtLxte, mx\t, mt m, mmt t>7°-t)im, %m, &tz 
35 nhp-^j^#tf^n§o ztizvmmmmiz, ^mm^it^ttbizm 

¥mzt$mu%%mm^hjXb^K mmtLx\z, mxii, fttmm. 
, mmmm, i^mm, mmmm, 
m-f^ti, ^n^^KiisuTMiRb-ag^u umitt^^t^x^^o 

mw-wmtLxu, m«\ mmt yuyy°m, xu+yMij, %m, s 
40 z.nt>(DwLVfWim\t, 

m\ztmu%^mw®^hjx-b^\ wmwthTUt, mx\t, ««IJS 
tz\t%i\z%w^i ̂ n, mmikT^z. 
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tan? #5 o 

5 £, lB^fcD, m01mg/kgf$S~^500mg/kg^a, 
<te, « lmg/kgf«~^100mg/kg{«Tfe§o 
<&, 1B&&9 1I1K 4®^WT&4£fL jl^^r^PST 

101lt K>>&^lz£-oT\Z±. 
fB©S£M*-TfcJ^0 

io ±ia^^ufeeriot 
mWicDXou^uyy^i—vmwffl (TKI) <Dm\ 
, BRM , *;^EX tix^x 

7)^MtMtbXlt, $Jx.«\ t^hnyx>7X^-F 
15 , h Oyi>7X^ - FN-t+y F fe L < tt^7 • 7 A7'f JVf©7M 

)litm, %)\'#U'>bL<\Ztt7-/^<D7i?W>%7)l*)li\:ftL xVX* 
n^y- i—ji/fcb< \t7^ 7o^^jvy)—jn©x#^y F^7;wi/ 
itM, tDVI^X^-y, nAX^X izAXfX -AX?y/\^Hn^D7^ 
K\ Xhk7°hv^>>, ^•ny>y/feb<B7XAXf/f^hPV7 

20 7'x^7rx hy)im-i y7°ux)i7 7 y&tzU?ft 
)\srtitymwigtfZtiZa 
&mxm^%m\tLT\t, 6-x;i/^x°h7°u>, 6-wyx 

y v>#©7°uxji/^-n^^yji, 7^7-
;i/. T-^7-;1/ • ^yyju, tuuty-ju, F+VXJH)^X x'nxx^'J 

25 vX y^7l:/gl< Sxy v^tf>^0h°U X h hb 
+u— hfeb<tthuxb i/+^-

fiiM&i£fii£!&}WtL-Cte* WX.I& 7^ hY^yyC, Xl/^V-TvX 
^7°ov^>x y<^y;nf~>x 7^;nf~>x F+v;nfvx h°^;u 
tfvX THP-7FU7V^>X 4' -Xh° K + v;i/tf v>*> b < »xb°JI/t: 

30 yy^<D7>hxuV>A 3 
7?3L/-?'< yyvm^mi^nzo 

t:y7 7Xf>f©t:y^7Mai' Fit /\°X U 
Sfctex htfy Hfe t < ttfx^y Fl®xt°^ H7^f nh + 

35 yyMff^f % ti&o 
BRM^bTtt, mmmwT^rzitA>Fxxv>^w^n§0 

mxu, tHanWx T^IMXV'X X^;i/7° 
l/h'^/nx 7°1/Fxy"nx 77XTDX ^XX^/X h'J7Ayy 
• X t+y^hnX t>FDD>, XTVPX ^X7xXhD-Jk X 

40 fxmb7yt-Jk Xnui/V^y >£fcteX FD + y^D^XrDyf 
£>tT,§0 
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byxvx^7\ uiy+vvy, ±y 
+ y7^, x^yX^7\ fVxv7\ ^A'yXvy, 'f>7lJ+y7^ / 

^f7^fx7\ Xj]/n^X7\ XX^X7\ ^A°^X7\ 
V77X-^, ^^X7\ xn^x7\ ^A77X-7, ^/t>f-7W 

5 ^ (rf £> tl •§ o 
#ij7L«\ y^77fx ^ 

^^y7x>, j]>^hfyX -1^X77^ h\ 
X7T5H> yjI/7 7 7>, L-TX/'N^^^"—ifv 7~fc.&yb>, yl/7^7 
x hi^/^x—jk 7°n#;i/Avx t°#7*nvx 

10 h bu^-y^vr, ^ti^o 
*fggi§K:te, *%wik&y3xizj£<Dm&&ifTz - £#nttzmem 

i^n5fcoT^<, 
&V>„ 

20 %mm 
B§"^" 
DMF: N,N-^^fWA7^H 
THF: fh7kKD77> 
HATU: N.N.N' , N' -fF.7yfJH- ( 7-T1fX>7> 'J TV~)U- 1 )V 

25 ) ^7PX7A ^t7Jl/tD^X7x-F 
HOAt: 1 -kh'n + y- 7 -T^X/h U 77*-;P 
DIPEA: N, N-v^T 7 7°n tfJl/X^jl/T 5 > 
COMU: (l-y7;-2-Ih + y- 2- t+7Xf'Jf>7^;t+y) v 
^W^y-WUy-^JK-^A ^1f7Mn^7x-h 

30 TFA: HJ7jl/^njM 
EDC-HC1: l-X^-3- ( 3 - y^^)V7 ̂  / 7°D \Z)V) tDV^y-i ^bM 

W&. 
HOB t: l-kFn + y^yV^'jyyHV 
DMAP: 4-y/W5; h°Uv> 

35 PLC:#®ffli$Ji£nvh^7>r-
HPLC: bs/77j— 

(Wl a) 5- (4-y^;^7xXjl/) -4-^+7-1- (f h7tF 
D-2H-lf7>-4-fJMf;i') -1, 4-yhFnt°'Jy>-3-^^ 

40 
[ffc4 7] 
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(IfM 1)4— (4-/^7x-JW 
(4 - y^Jl/7xx:;i/) @^1175. Og (499mmol) by h b • 7 y >1. OOLKli'lr 

5 fi?U ^;i/^-;i/x^5yy-;H05g(649mmol) $riDx.^T40^jt#b7to K 
tl 'J ^A^lllg (649mmol), 

^v^7A57. lg(599mmol) SrJnA, 6O°CT60#rB1Mjt#bfeo 

7££PU Mx^;i/2. OOL^Utlx., m^mi. 00LT?»bfeo 
WzK* tSfP^7KT)ii^^#L7to WH)i£M7ja^:+ h U 

10 •£, *g$££MEET®£Ufco & 
IHfb^86. 8g OW78. 8%) MMtbTlfe. 
'H-NMR (CDC 13) g(4 7. 18-7. 07 (4H, m), 4.17 (2H, q, J = 7. 5 Hz), 3.78 (2 
H, s), 3.43 (2H, s), 2.33 (3H, s), 1.26 (3H, t, J = 7.5 Hz). 
MS (ESI) m/z : 221 [ (M+H)+]. 

15 " 
(I?M2) 5- (4-/^7xXJP) -4-^-^V-l- (fh7tFD-
2H-b°^>-4--r;i/^jW -1, 4-ykFnt:'Jy>-3-M^/ 
ix^jv 

4- (4-^^7xXJW -3-^y^>^x^;W3.0g(195mmol)S: 
20 h^X>390mH^$?U N, H^^^7t^-JH3 

0ml (976mmol) ?rj]P^L, ^ —yx^ — LTt^ % J — h :7 y "7° 
lOOoCT50#r01Dn»jt#bfeo MffiTvlli 

LTzo fh7kFn-2H-t°7>-4-^ 
;M*^>26. 0ml (215mmol) 60^ T90#PB1£nM#Lfco R) 

25 MJEETSSSbfeo btfy74 — 
(HBT£1MX>7V *£ffl}§gS; y7nn/^>/llx^=75/ 

25~20/80) £m>T*t§aU *ifB{fc^36. 9g (W53. 2%) 
ibTifco 
'H-NMR (CDC 13) <5: 8.10 (1H, d, J = 2. 4 Hz), 7.48 (2H, d, J .= 8. 0 Hz), 

30 7.32 (1H, d,-J = 2.4 Hz), 7.20 (2H, d, J = 8. 0 Hz), 4.38 (2H, q, J = 7 
.0 Hz), 4.02 (2H, dd, J = 11.5, 4.0 Hz), 3.74 (2H, d, J = 7. 3 Hz), 3.3 
8 (2H, td, J = 11.5, 2.0 Hz), 2.08-2.00 (1H, m), 1.63-1. 56 (2H, m), 1. 
35-1.42 (5H, m). 
MS (APCI) m/z : 356 [ (M+H)+]. 

35 
(IfM 3 ) 5— (4 — y< 3~)V7 xXJl/) — 4—1— (f h 7 t F • -
2H-ti7>-4—fjM^Jl/) -1, 4-ykFDt:'Jy>-3-AJ^> 
M 
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5- (4-/^7xZJW -4-^+7-1- (fh7bFn-2H-h" 
y>-4-^)l^)V) -1, 4-yk Fnt:Uv>-3 

6. 9g (104mmol) £^ ? J -;P519ml U F 'J 7 AzK^m31 lm 
1 (311mmol) Sr^Px.; £0»£MEETi§l® U nWz 1 

5 MS^400ml£jjPA, W n P V U 7 

U HffifcHrtl31. 6g (W92. 9%) £@#:£LT#fco 
'H-NMR (CDC 13) 5: 8.46 (1H, d, J = 2.4 Hz), 7.56 (1H, d, J = 2. 4 Hz), 
7. 48 (2H, d, J = 8. 5 Hz), 7. 28 (2H, d, J = 8. 5 Hz), 4. 03 (2H, dd, J = 

10 11.3, 4.0 Hz), 3.89 (2H, d, J = 7.5 Hz), 3.38 (2H, t, J = 11.3 Hz), 2. 
40 (3H, s), 2.16-2.04 (1H, m), 1.62-1.53 (3H, m), 1.49-1.37 (2H, m). 
MS (APCI) m/z : 328 [ (M+H)+]. 
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[^1-1 
^HftM mmmiA 

ISaaSS 
fflfSJS&B 

4> raft lb F<n OH 

OH 
& 
NH, 

8 : 8. 78 (1H, d, J = 
1.8 Hz), 8.42 (1H, d, J = 1. 8 Hz), 

7.76-7.72 (2H, m), 7.34-7.28 (2H, m) 
, 4. 14 (2H, d, J = 7. 3 Hz), 3. 85 (2H 
, dd, J = 11. 5, 3. 0 Hz), 3. 28-3. 21 ( 
2H, i), 2.17-2.06 (1H, i), 1.46-1.40 

(2H, m), 1.35-1.23 (2H, i). 
MS (ESI) m/z : 332 [ (M+H) 1 

flfflftlc OH 

OH NH2 

1 H-NMR (CDClj) 
. 4 Hz), 7. 57 
51 (2H, d, J = 

3 = 8. 0 Hz), 

o : 8. 47 
(1H, d, J 
= 8. 0 Hz), 
4.03 (2H, 

, 4. 0 Hz), 3. 90 (2H, d, 
3. 38 (2H, td, J = 11. 5 

70 (2H, Q, J = 7. 5 Hz), 
H, m), 1.61-1.55 (2H, 
(2H, m), 1.26 (3H, t, 

(1H, d, J = ; 
2.4 Hz), 7. 

7.30 (2H, d, 
dd, J = 11.5 
J = 7. 5 Hz), 

2. 0 Hz), 2. 
, 2. 16-2. 04 (1 
m), 1.49-1.37 
J = 7. 5 Hz). 

(APC1) m/z : 342 [(M+H)1]. 

* Id 
OH 

NH, 

(DMS0-D6) 0 : 8. 73 (1H, 
Hz), 8.30 (1H, d, J = 1. 8 

7. 55 (1H, td, J = 8. 5, 7. 3 Hz) 
(1H, td, J = 10.0, 2.4 Hz), 7 

H, td, J = 8. 2, 2.4 Hz), 4. 15 
, J = 9. 7 Hz), 3. 75-3. 66 (2H, 
55-3.45 (2H. m). 3.34 (1H, s), 
I.49 (2H, m), 1. 27-1.19 (2H, t 
2 (3H, s). 
MS (ESI) m/z : 364 [ (M+H) 1 

d, J = 
Hz), 

, 7.40 
.22 (1 
(2H, d 

m), 3. 
1. 60-

i), 1.0 
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1 - 2 ] 
4" 
K 
ft 
le OH 

'H-NMR (DMS0-D6) <5: 8.89 (1H, d, J = 1.8 Hz), 
8.37 (1H, d, J = 2.4 Hz), 7.57-7.49 (1H, m), 
7.41 (1H, td, J = 10.0, 2.4 Hz), 7.24 (1H, t 

d, J = 8. 5, 2.4 Hz), 4.59 (2H, s), 3.-99-3.91 
(2H, m), 3.50-3.39 (2H, m), 3.34 (1H, s), 1.8 
4-1.76 (4H, m). 
MS (ESI) m/z : 375 [ (M+H)+] 

F 
OH N>0o 

NH2 

m 
ft 
if OH -

Br' 
1 H-NMR (DMSO-D,) 6 : 8. 83 (1H, d, J = 2. 4 Hz) 
, 8.39 (1H, d, J = 2.4 Hz), 7.69 (1H, dd, J = 
9. 7, 1. 8 Hz), 7. 55 (1H, dd, J = 7. 9, 1. 8 Hz) 

, .7.49-7.45 (1H, m), 4. 12 (2H, d, J ='7:3 Hz) 
, 3.85 (2H, dd, J = 11.5, 3.0 Hz), 3.25 (2H, 
t, J = 11. 5 Hz), 2. 11-2.05 (1H, m), 1.44 (2H, 
br d, J = 10. 9 Hz), 1. 33-1. 23 (2H, m). 

MS (APCI) m/z : 410 [ (M+H)+]. 

OH XJ 
NH, 

ft 
OH 

1 H-NMR (CDC 13) 6: 8.43 (1H, d, J = 2. 4 Hz), 
7. 59-7.51 (3H, m), 7. 17 (2H, t, J = 8. 5 Hz), 
3. 89-3. 83 (4H, m), 3. 63 (2H, td, J = 11. 7, 2. 
0 Hz), 1. 67 (2H, td, J = 12. 7, 5. 0 Hz), 1. 36 
(2H, d, J = 13. 7 Hz), 1. 16 (3H, s). 

MS (APCI) m/z : 346 [ (M+H)+]. 

OH ?o° 
NH, 

M 
ft 
lh 

1 H-NMR (CDClj) o: 8.41 (l.H, d, J = 1. 8 Hz), 
7. 52 (1H, d, J = 1. 8 Hz), 7.47 (2H, d, J = 8. 
0 Hz), 7. 28 (2H, d, J = 8. 0 Hz), 3. 89-3. 81 (4 
H, m), 3.63 (2H, t, J = 11.0 Hz), 2.41 (3H, s 
), 1.70-1.61 (2H, m), 1. 39-1.32 (2H, m), 1. 15 

(3H, s). 
MS (APCI) m/z : 342 [ (M+H)+]. 

OH 

?0o 
NH, 
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m i - 3 ] 
41 •• OH ys _ 

m >0° >0° 
ft r 

N NH2 
li fi il 

r^vVSrOH 
0 0 

1 H-NMR (CDC 13) d : 8.47 (IH, d, J = 2. 4 Hz), 
7. 65 (IH, d, J = 2.4 Hz), 7.48 (2H, d, J = 8. 
0 Hz), 7. 27 (2H, d, J = 8. 0 Hz), 4. 13 (2H, d, 

J = 21. 0 Hz), 3. 92 (2H, dd, J = 12. 0, 5. 0 Hz 
), 3.70 (2H, td, J = 12.0, 3.0 Hz) , 2.40 (3H, 
s), 1.92-1.65 (4H, n). 

MS (APCI) m/z : 346 [ (M+H)+]. 

rr^°" m 
ft 

r 
N NH2 

ij 

0 0 

'H-NMR (DMSO-Ds) <5:. 8.82 (IH, d, J = 2. 4 Hz), 
8. 39 (IH, d, J = 1. 8 Hz), 7. 57 (2H, d, J = 7 

. 9 Hz), 7. 29 (2H, d, J = 8. 5 Hz), 4. 61 (2H, s 
), 3.99-3.91 (2H, m), 3.48-3.39 (2H, m), 3.34 

(IH, s), 2.36 (3H, s), 1.87-1. 74 (4H, m). 
MS (ESI) m/z : 353 [ (M+H)+]. 

41 
r^O r^o 

m FXJ o VS. I 1 

ft N NH2 

P XJ O 0 
'H-NMR (DMS0-D6) 5: 8.85 (IH, d, J = 2. 4 Hz), 
8.43 (IH, d, J = 2. 4 Hz), 7.74-7.67 (2H, m), 
7.38-7.30 (2H, i), 4.61 (2H, s), 3.99-3.91 ( 

2H, m), 3.48-3.39 (2H, m), 3.34 (IH, s), 1.87 
-1.75 (4H, m). 
MS (ESI) m/z : 357 [(M+H)1]. 
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IH 
ft 
11 

•[^1-4] 
R-isoMer 

OH 

(ESI) m/z : 342 [ (M+H)+]. 

OH 

NH: 

4 
m 
ft 
ll 

S-isoMer OH 

NH, 

OH 

'H-NMR (CDC 13) o: 8.49 (IH, d, J = 1.8 Hz), 7 
.59 (IH, d, J = 1. 8 Hz), 7.49 (2H, d, J = 7. 9 

Hz), 7.28 (2H, d, J = 7. 9 Hz), 4.07 (IH, dd, 
J = 11. 8, 3. 9 Hz), 4. 00-3. 94 (IH, m), 3. 83-3 

. 74 (IH, m), 3. 35 (2H, tdd, J = 23. 9, 12. 1, 2 

.2 Hz), 2.41 (3H, s), 1.97-1.88 (IH, m), 1.75 
(IH, d, J = 12. 1 Hz), 1. 62 (3H, d, J = 6. 7 H 

z), 1.49-1.22 (4H, m). 
MS (ESI) m/z : 342 [ (M+H) T 

m 
ft 
In 

& 

r-'NrO>r 
J^,N O 0 

r-V^0H 
BAN 0 P 

NH-
Br 
'H-NMR (DMS0-D6) o: 9.15-9.13 (2H, i), 8.84 
IH, d, J = 2.4 Hz), 8. 66 (IH, d, J = 2.4 Hz), 
4. 18 (2H, d, J = 7. 3 Hz), 3. 88-3:81 (2H, m), 
3.28-3.19 (3H, m), 2.12-1.99 (IH, m), 1.47-

.39 (2H, m), 1.34-1.22 (2H, m). 
MS (ESI) m/z : 394 t (M+H)+] 

ra 
ft 
lo 

OH N*. r^O 

NH-

OH 

'H-NMR (DMS0-Dt) o: 8.97 (IH, d, J = 2.4 Hz), 
8.88 (IH, d, J = 2.4 Hz), 8.82 (IH, d, J = 2 

.4 Hz), '8. 50 (IH, d, J = 8. 5 Hz), 8. 19 (IH, d 
d, J = 8. 5, 2.4 Hz), 4.73 (2H, s), 3.97-3.92 
(2H, m), 3.46-3.39 (2H, m), 1.86-1.76 (4H, m) 

MS (APCI) m/z : 418 [ (M+H)+]. 
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[iS 1 — 5 J 
4 
n 
ft 
lp 

& 
N 

S^Jl^J^OH 
~\J 0 0 

'H-NMR (CDC 13) o: 8.40 (IH, d, J = 2. 4 Hz), 7 
.81 (IH, d, J = 2.4 Hz), 7.45 (IH, d, J = 3. 6 

Hz), 6.80-6.79 (IH, m), 4.03 (2H, dd, J = 11 
.8, 3.9 Hz), 3.92 (2H, d, J = 7.3 Hz), 3.38 ( 
2H, td, J = 11. 8, 1. 8 Hz), 2. 54 (3H, s), 2. 16 
-2.05 (IH, in), 1.60-1.56 (2H, m), 1.48-1.38 ( 
2H, m). 
MS (APCI) m/z : 334 [ (M+H)+]. 

S^OH -\J s 
NH2 

m °o rr^0H °o 
ft N r 

NH2 
lq ^AA°H 

0 0 

•H-NMR (CDC 13) o: 8.40-8. 38 (IH, m), 7.54-7.5 
2 (IH, m), 7.47 (2H, d, J = 7.9 Hz), 7. 27 (2H 
, d, J = 7. 9 Hz), 4. 00 (2H, s), 3. 82-3. 77 (2H 
, m), 3.71-3.65 (2H, m), 3.37 (3H, s), 2.40 ( 
3H, s), 1.70-1.57 (4H, m). 
MS (APCI) m/z : 358. [ (M+H) 1. 

(^#2) 5- (4-y^nynh!^-2-7MD7xz;W -4-^ 
5 7-1- (fh7t HP-2H-h°^>-4-^;i/^^) -1, 4-ytF 

Ptf'J>?>-3 
[Yb 4 8 ] 

10 (X@l) (4-yP^-2-7WP7i^JW 
(4-7'P^- 2-7MP7x"JW H^2. OOg(8. 58mmol) OWc^\/> 

40.0m X&S-M. 969mL(0. 791g, 17. 2mmol), 4-yyW$7h: 
'J y>0. 105g(0. 858mmolK 1- ( 3 - >^571/75 7 7°P b°;l/) -3-x^JU 

Hi^M^(EDAC-HCl) 1. 97g (10. 3mmol) ZWA, mMTm&MftLfc0 
15 itffc^w>T3®ifctBu wmszmnmwfr, 

h yy&T&mbfc. mm, 
S:'>,J^y;W7A^D7 h^77>f- n — 
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/mmx?) 1/= (100/0~87/13)TliM*r^^^TlifS{bm^l. 96g («87. 5%) 

'H-NMR (CDClj) 5: 7.27-7.24 (2H, m), 7.18-7.14 (IH, m), 4.17 (2H, Q, I 
= 7. 0 Hz), 3. 62 (2H, s), 1. 26 (3H, t, J = 7. 0 Hz), 

5 
(112) (4 n7°nt°;v- 2 -7Mn7xzjW Mx-^JI/ 

XfM 1 (4-7'Dt-2-7Mn7xZJW Mx^-jl/l. 95g(7. 4 
7mmol) © h^x>30. D7°n h°;i/^n >B.O. 962g (11.2mmol) 
, b "J i/t7W\^i/)lfc7s7s( >0. 419g(l. 49mmol), 'J U V A5.55g (2 

10 6. lmmol), ?K6. OOmL^tinx.* gfrSt/^v^A (II) 0. 168g(0. 747mmo 
1) 100oCT2B#fHljf#b/!:o M 
x^T3@wtHu, 
Lfc* ilil, )Vt! 71^9 9^7 ̂  
- (LU#I±, n-A^+f>/B£Mx^;U=100/0~87/13) TftilU 

15 (OJ#^ n-A+u->/iixf 
;p= 100/0—87/13) 59g (M95. 8%) £iWtl 
il/Ttffcc 
'H-NMR (CDC13) <5: 7.12 (IH, t, J = 7.9 Hz), ,6.84-6.82 (IH, m), 6. 76-6. 
72 (IH, m), 4.16 (2H, Q, J = 7.0 Hz), 3.61 (2H, s), 1.90-1.83 (IH, m), 

20 1. 25 (3H, t, J = 7. 0 Hz), 1. 00-0. 95 (2H, m), 0. 70-0. 66 (2H, m). 
MS (APCI) m/z : 223 [ (M+H) 1. 

(X5f§3) (4-v^7U!7°Pt:;l/- 2 -7MD7X"JW W 
X@2T^J5gbfe (4 -y^07°Dk>- 2 -7MD7X^JW Mx^;i/ 

25 1.59g (7. 15mmol) ©T" h 7 k 'H • 7 7 >30. OmLj§^^, ^ ̂  7 —JH5. OmL t 
lmol/L7jcMfb^- h 'J V^mwlA. 3mL (14. 3mmol) &W?L, 

BffiZTk&tinZ., iSx^JlsX—T-Jl/Tffi&Lfco TKS 
iziMfemm&]ja&M&£Lfc&, rax^;i/T3M]£Bu 

^TKm^-hu^AT^ibfeo £ txmz 
30 4k&m. 36g (7. OOmmol) 

'H-NMR (CDClj) 6 : 7. 11 (IH, t, J = 7. 9 Hz), 6. 83 (IH, dd, J = 7. 9, 1. 8 Hz), 
6.75 (IH, dd, J = 11. 2, 1.8 Hz), 3.65 (2H, s), 1.90-1.83 (IH, m), 1.00-0..95 
(2H, m), 0.70-0.66 (2H, m). 
(X@4) 5- (4-is5>uy°n\i)}/- 2 - 7)l^U73iX)l) -4-^V 

35 -1- (fh7tHn-2H-k°7>-4-^J^f^) -1, 4-ytFD 
h°U x>-3 

1 a©X|M 1 (D (4-/^7x-JW (4-i/9U7° 
• 2 -7MD7iZJW tf^laCIgl^ 
^XIM3 

40 'H-NMR (DMS0-D6) <5: 8.80 (IH, d, J = 2.4 Hz), 8.31 (IH, d, J = 2.4 Hz), 
7.34 (IH, t, J = 8. 2 Hz), 7.03-6.99 (2H, m), 4.12 (2H, d, J = 7. 3 Hz), 3.85 
(2H, dd, J = 11. 2, 3. 3 Hz), 3.24 (2H, t, J = 11. 2 Hz), 2.12-1.97 (2H, m), 
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1.43 (2H, brd, J = 10. 9 Hz), 1.33-1.22 (2H, m), 1.04-0.99 (2H, m), 0. 77-0. 73 
(2H, m). 

MS (APCI) m/z : 372 [ (M+H)+}. 

5 (^f»3) •5-^-4" - (fh7tFD-2H-t: 
-1' , 4' -ykFn-2, 3' 

' -%) 

[fb4 9 ] 

10 (XfMl) 4- (5 U v>-2 ~A)V) - 3 
( 5 — 1/t: 'Jy>- 2 —A )V) IftMO. 500g (3. 31mmol) <Dy- F y t: F • V y 

>15.0mli§^, 1, 1 ' 1 H-4 5^V-;i/0. 805g(4. 96 
mmol) yWL^/x^fvtj 
<J ^Al. 69g (9. 92mmol) v'v'AO. 945g (9. 92mmol) F y t: F P 

15 7 ̂ >25. OmUl«U F U X^T ̂  >2. 38mL (1. 74g, 17. 2mmol) £ 
mwfru xfSTiMSibfc^xxx;^^ 

T50MU 3S7k«:+FU 
r>ATffc^lbfco #^;i/#^A^PV 

20 - (LU^±, n-^\+1t>//Mx^;F=57/43~36/64 
, ) TH^-r^^iTliSEfbm^O. 634g (W86. 6%) 

MS (APCI) m/z : 222 [ (M+H)+]. 
(Xf§2, 3) 5-^^;i/-4' -^V-l' - (rh7k HP-2H-k° 

^>-4—r;i/^^;P) -1' , 4' -ykFP-2, 3' -k'k°Uy>-5 
25 ' 

a0XfM2©4- (4-yf^7x"JW - 3- t^V7^>iXf 
JKAftfr t) £ 4 - (52 —f 71/) -3-t+7^>iX 

X, 4^1# 1 a©XfM2^^X@3 STchl^tKMJfcSrfT^fBfb 
x%tz.o 

30 'H-NMR (DMSO-D6) 6: 8.86 (IH, d, J = 2.4 Hz), 8.80 (IH, d, J = 2.4 Hz) 
, 8.53 (IH, s), 8.38 (IH, d, I = 8. 5 Hz), 7.72 (IH, dd, J = 8. 5, 2. 1 H 
z), 4.24 (2H, d, J = 7. 3 Hz), 3.84 (2H, dd, J = 11.2, 3. 3 Hz), 3.24 (2 
H, t, J = 11.2 Hz), 2.35 (3H, s), 2. 11-2.01 (IH, m), 1.44 (2H, brd, I 

= 10. 9 Hz), 1. 35-1. 24 (2H, m). 
35 MS (APCI) m/z : 329 [ (M+H)+]. 

|R]#(I bT& Hi^ 2 <D ^FUft £b tco 
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ClS 2 ] 

V 

a 

QU C9 r^°H 
Pel 

FJ^N 0 
#: 

C
O

 
o

- ^IA°H 
pi^,N 0 0 

'H-NMR (DMS0-D6) 5 : 8. 83 (2H, a, I = 2. 0 H 
z), 8.71 (IH, d, J = 3.0 Hz), 8. 54 (IH, dd 
, J = 8. 8, 4. 6 Hz), 7. 86 (IH, td, J = 8. 8, 

3. 0 Hz), 4. 24 (2H, d, J = 7. 3 Hz), 3. 84 ( 
2H, dd, J = 11. 2, 3. 3 Hz) , 3. 28-3. 21 (2H, 

1 m), 2. 10-2. 02 (IH, m), 1.44 (2H, br d, J = 
10. 3 Hz), 1. 34-1. 24 (2H, m). 

MS (APCI) m/z : 333 [ (M+H)+]. 

(W4a) 5- (4-7'nt7x"JV) -4-^+7-1- (fh7tH 
• -2H-^7>-4-^JWfJI/) -1, 4-yt F D fcf U v > — 3 — # Jl/ 

5 
[ft 5 0 ] 

(XfMl) 4- (4-^Ot7z^) -3-t+V^ylXfJV 
Wla01gl0 (4-yfJV7i^|/) WM(D\\^D^0\Z2- (4-^D 

io t7ixjy) 
tb rm/to 
•H-NMR (CDC 13) <3: 7. 47 (2H, d, J = 8. 5 Hz), 7.09 (2H, d, J = 8. 5 Hz), 
4.18 (2H, Q, J = 7. 1 Hz), 3.81 (2H, s), 3.46 (2H, s), 1.27 (3H, t, J = 

7. 1 Hz). 
15 

(Xg2) 5- (4-^nt7xXJW -4-^7-1, 4-ykFntf'J 
v> - 3 1/ 
Xg'lT^bfc4- (4-^nt7xXjW 0 
Og(17. 5mmol) <D2L&;—M0. OmU£i&£\ 1, 3 , 5 — F U 7y>l. 56g (19. 3m 

20 mol) ti~ F U F + v Fl. 43g (21. Ommol) &1)W7L, 85°CT4fl#PB1jt#bfc0 
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#TftbfcEI#:£ML @#£7-feh>Tftfr, f&m-rzztTmufc&yKD®. 
mmm. i^rnvftLxm^ 
MS (APCI) m/z : 322 [ (M+H)+]. 

5 
(I® 3) 5- (4-7'Dt7x"JW -4-^+7-1- (fh7th'n-
2H-h°^>-4-^jl//^Jl/) -1, 4-ykFDt:iJy>-3-^M> 

I@2T£j5fcLfc5- (4-7'Dt7x"Jl/) -4-^7-1, 4-ytF 
10 nh°U v>- 3 322g<75N, 

F45. OmmmmzrnM-tisOAO. 977g(3. OOmmol) ZMX: 80°CT15^ 
^^>X;i/^>^ fh7t Ho-2H-t!?>-4—OM^PXX 

f-M. 583g(3. OOmmol) ZMX, 80<CT4^^bfeo 
lZ7k&m?i, Mx^;i/T3[UJftttiU ^/KS5t 

15 Mi- h 'J ^ATSHlfc. fltil, y'J tjtffrt) 7 
MD7h^7^- (lU; n-^\^>/Mx^;i/=57/43 
-36/64) 234g (2Xfg«36. 7%) £#IHM 
fttL Ttffeo 
'H-NMR (DMS0-Dfi) <5: 8.30 (IH, d, J = 2.4 Hz), 8.02 (IH, d, J = 2.4 Hz). 

20 7. 59 (4H, s), 4. 20 (2H, Q, J = 7. 0 Hz), 3. 92 (2H, d, J = 7. 3 Hz), 3. 85 (2H, 
dd, 1 = 10.9, 3.0 Hz), 3.25 (2H, t, J = 10.9 Hz), 2.09-1.99 (IH, m), 1.43 
(2H, br d, J = 10. 9 Hz), 1. 32-1. 24 (5H, m). ' 
MS (APCI) m/z : 420 [ (M+H)+]. 

25 d@4) 5- (4-7'n;E7xZJV) -4-^7-1- (fh^tFn-
2H-t°7>-4-<;M5f;i/) -1, 4-yhFDt°'Jy>-3-i)M> 
m 
tflftl a©Xi3®5- (4-^fJl/7x-JW -4-^7-1- (fh 
7tHn-2H-H7>-4-<JMf;W -1, 4-ykFPHUyy-3 

30 -tljltf VIZ 5 - (4-7'Dt7x-JW -4-^7-1 
- (fh7bFn-2H-k7>-4-i'JW^) -1, 4-yk H • t° 'J 

®'*mfo£LT ntz, 
'H-NMR (DMS0-D6) 5: 8.79 (IH, d, I = 1.8 Hz), 8.45 (IH, d, J = 1. 8 Hz), 

35 7.70-7.65 (4H, m), 4.14 (2H, d, J = 7. 3 Hz), 3.85 (2H, dd, J = 11. 2, 3.3 
Hz), 3.24 (2H, t, J = 11. 2 Hz), 2. 16-2. 06 (IH, m), 1.43 (2H, brd, J = 10. 9 
Hz), 1. 34-1. 24 (2H, m). 
MS (APCI) m/z : 392 [ (M+H)+]. 
mm\z is xttm? § ai e> m 3 <D * L 

40 
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DS3] 
* 

ft 
en 
^7 
41 <o ^0.ayH 
ft N 

4b FFVYVVOH 

•H-NMR (DMSO-Dfi) <3 : 8. 80 (IH, d, J = 1. 8 Hz) 
, 8.47 (IsH, d, J = 1. 8 Hz), 7. 82 (2H, d, J = 
8.5 Hz), 7.48 (2H, d, J = 8. 5 Hz), 4. 14 (2H 

, d, J = 7.3 Hz), 3,85 (2H, dd, I = 11. 5, 3. 
0 Hz), 3.28-3.21 (2H, m), 2.17-2.07 (IH, m), 
1.44 (2H, br d, J = 10. 9 Hz), 1.34-1.24 (2H 

, m). 
MS (APCI) m/z : 398 [(M+HH. 

* F 

r-0 fV^0H 
ft F A r M fl 

AJ o 
4c o o 

'H-NMR (DMS0-D6) 5 : 8. 81 (IH, d, J = 1. 8 Hz) 
, 8. 32 (IH, d, J = 1. 8 Hz), 7.37 (IH, t, J = 
7.6 Hz), 7.16-7.11 (2H, m), 4.12 (2H, d, J 

= 7. 3 Hz), 3. 85 (2H, dd, J = 11. 2, 3. 3 Hz), 
3. 25 (2H, t, J = 11. 2 Hz), 2. 37 (3H, s), 2. 1 
2-2.04 (IH, in), 1.43 (2H, br d, J = 10.9 Hz) 
, 1.33-1.23 (2H, m). 
MS (APCI) m/z : 346 [ (M+H)+]. 

WH1f*5a) 
(2 S) -2- { [2-*b*is-4- (4, ,4, 5, 5-fh7/^-l 

, 3, 2-zS°f*'V'$ny>-2—TJH7x7+y] /fJH'l, 4-ztjr 
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'.lit 5 1 ] 

1^ o-*i fY° ° 

0*0 

2 h + v-4- (4, 4, 5, 5 -fh7/^- 1,3, 2 
^ > —2 — -f jl/) 7x J — Jl/O. 500g (1. 99mmol) SrN, N — F 

5 (10. 0ml) izmmV, ( 2 S) -1, 4-^:*^->-2--r;M^;U'. 
0. 401g(2. 04mmol) 90°CHT10B#^m#bfec 

£T7££PU Zfc'ofco 
7krimm, wmm^^^y^^zxm^Ltco msrf\zxmm^^L. 
BM&z/V%f)Vt!7A^D7b^77>f- (/t-r^-57 -i§£B7£® ; A 

10 ^y/mmx^-)v=100/0-50/50) niorasau («6 
4.4%) %%tfk*fa%£\sX%ti* 
'H-NMR (CDCI3) <5: 7.39 (IH, d, J = 7. 9 Hz), 7.28 (IH, s), 6. 89 (IH, d, 

J = 7.9 Hz), 4.09-4.03 (2H, m), 4.00-3.93 (2H, m), 3. 89 (3H, s), 3.86 
-3.63 (4H, m), 3.57-3.50 (IH, m), 1.34 (12H, s). 

is mmzLxnfot%\£%WMfrt>m4(D^mvf^$L^tza 
m4i 

ft 
PU 
^3 

I3E3 
C°\ r° 

W Br JLj 
ft •s/ N/ 

5b vV^-V 
'H-NMR (CDC 13) <5: 7.40 (IH, dd, J = 7. 9, 1. 2 H 
z), 7.29 (IH, s), 6.87 (IH, d, J = 7. 9 Hz), 4. 
01 (2H, dd, J = 11. 2, 3. 9 Hz), 3. 90-3. 87 (5H, 
m), 3.44 (2H, t, J = 11. 2 Hz), 2. 23-2. 12 (IH, 
m), 1. 80 (2H, br d, J = 12. 8 Hz), 1.49-1. 38 (2 
H, m), 1. 34 (12H, s). 
MS (APCI) m/z : 349 [ (M+H)+]. 

(4^1ft6) 1- (fh7kKn-2H-lf7>-4-'fJMfJl') -4-
(4, 4, 5, 5—rhy^^JU- 1, 3, 2-yW^D7>-2-i'^ 
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) — IH-H7 V—)V 
[it 5 2 ] 

N 
NH 

4- (4, 4, 5, 5-^h^^jl/- 1, 3, 2-i?* 
5 2-4)1) -lH-h°^7-JK £cfctf4-

- TF7tHDb"7>§ffl^ 
'H-NMR (CDC 13) <5: 7. 79 (IH, s), 7.65 (IH, s), 4.00 (2H, d, J = 7. 5 Hz) 
, 3.96 (2H, dd, J = 11.5, 4. 5 Hz), 3.35 (2H, td, J = 11. 5, 2.0 Hz), 2. 
23-2.11 (IH, m), 1.48 (2H, d, J = 11.5 Hz), 1.40-1. 28 (14H, m). 

10 MS (APCI) m/z : 293 [ (M+H)+]. 

(W7) (2 R) -2- [ ( {2- [ (2H3) -4-(4, 
4, 5, 5-T-hy^^JU- 1, 3, 22 —<}V) (2H3) 
7x-JHt+y)^fJH -1, A-Vtt-Vry 

15 [fb 5 3 ] 

(Ml) 4-7PX-2, 3, 5-hUTa^fUt-6-(h'JTa^7fU 
h + y) 7x7—)]/ 

20 4 -ynt-2 - [ (2H3) (2H3) 7x/-;i/ 
(2H4) 2-y^--)V\l. 0g(105mmol) n in105ml 

3, 4-yhFn-2H-t:°7>9.53ml (105mmol), p-h;Wx> 
58mmol) ZMA, Mt 3 

izmnMWyk&finA, 10#BS#U£„ Wlil£t£fri^7KTi£#U 4£7kM 
25 mi±Tmm&^£Lfca nzntcmmmzr^h 

>207mHl^b, U ^A45. 8g (330mmol), 
14. 4ml (228mmol) £0MiMT4OX:r*2mffllJnmi%&Lfco 

zm&mzTmmb/to •&> 
30 n&xpy-M&Miz&Mis, p- h)ix>x)i^>m\i]jy>iM. 

341mg(l. 36mmol) 650CT3^rB1tlP«#b/tc 

D n 
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METiiiibfco mmzN, H9o. nwzmmh, N-
z/>4 5 Vs 16. lg(90. 6mmol) TR^TT 1 

B#faHf#Lfco SM^vX^Jl/X—T-;P500ml£tJP*.fc<£>'£, 8. 85mol/L^ 
«•+ h U ^Azk^M50ml£jjPx., SJS^ffltS+ifco 

Vh^77^- (^3frtMx>7V 7>f *§&*£$& ; /\^>/ilx 
^=90/10-55/45) zm^rmmis, mmtmm. 9ig (W28.3%) £?ttm 
MiLTi/io 
'H-NMR (CDCI3) 5: 5.57 (IH, s). . 

10 MS (CI) m/z: 207 [(M-H)+]. 

COS 2) (2 R) -2- [ ( {4-7'Pt-2- [ (2H3) *7)^7^] ( 
2H3) 7X~JH t+y)/^H-l, 4 -VttVy 

4_yD^_2-[(2Hz) *7)VT7:y] (2H3) 7x/-M OOg(9. 57mmol) 
15 £N, K48. OmHl^U 

2. 64g (19. lmmol). (2R) -1, 42-4)1*7)1 
;1/^>M1. 88g (9.57mmol) ^UPA9O°CT40#fB^PM^L/co 
?wu mmx7)v^wx^mmt^Ltca 3M£*$j±Tiii®u 
1J^^W7A^Q7h^77^- X>TV ; 

20 s\3c*yy/mMx7)V= 100/0-70/30) £ffl^T*tSiU lilBfb^l. 75g (JR 
$59.2%) *mfo£\sT%1t0 
'H-NMR (CDClj) 5: 4. 06-3. 48 (9H, m). 
MS (APCI) m/z : 309 [ (M+H)+]. 

25 (I@3) (2 R) - 2- [ ( {2- [ (2H3) *7)l~t7y] -4-(4, 4 
, 5, 5-7h7'^-l, 3, '2-m^.D7>-2-f;K (2H3) 
7xZjH^y)^fJH -1, 

(2 R) -2- [ ( {4-7nt-2- [ (2H3) (2H3) 7 
1-iH *7)1/] - 1, 4 — >800mg(2. 59mmol) $ hjI/X> 

30 5. 20ml^M^U 1, 3-tfX (y7x^7tX7^/) 7°D/\°>] 
(II) 140mg(259Mmol), 1, 3-t*X'(^7i-;i'7tX7^/) 7°P 

/N\>107mg (0. 259mmol) „ Jl/zfc^^O. 744ml (5. 17mmol) > h 'J Xf Jl/7 5 
>1. 10ml (7. 76mmol) SriJP^., ^MrjStT100°CT16^^Mm#bfeo R)fcm£ 

BMx7)lT^rffiLfc(Dt>^i£®&t7 4 hlZd:V 5£Lfz* 
35 Zm&'MEETm^L, ii$y|JA^7A^nvh^77^- <ffl%&4 

X>T^7>fym ; A+-tt>/»X?jN 100/0-85/15) 
V^TlfMU 1^fB/fbo"^)840mg(91. 1%) 
'H-NMR (CDClj) <5 : 4.15-4.02 (2H, m), 4.00-3.93 (2H, m), 3.87-3.62 (4H, 

m), 3.57-3.49 (IH, m), 1. 34 (12H, s). 
40 MS (ESI) m/z : 357 [ (M+H) 1. 

mms) 
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3-(4-7$/7x"JW-5 - {4- [ (2 S) -1, 4-vrt=H*>-2 
-A)l*b7y] -3-^h + y7i"JH h°'Jv>-2 -75 > 
[fb 5 4 ] 

5 (W02013/115280 Al) 3 - (4-7$/7i^ 
) - 5 — yPXt: >J yy— 2-7$>0. 5 lOg (1. 93mmol) 1, 4-v^=M+>( 
5. 00ml) \Z®ML<, Tfc (1.00ml), (2S) - 2- { [2-*h3rv-4- (4, 
4, 5, 5-T- by *7)1- 1 , 3, 2-ym^n7>-2-<JH7x; 
+ ->] ^^1-1, 4 — y^t7^y0. 45lg(1. 29mmol), 7b5*Zs (HJ7 

10 x"MX7^» nyV^k (0 ) 0. 0744g(0. 0644mmol), RZSmMtl 'J ^A 
0. 356g(2. 58mmol) ZMX, ^tfHSm~Fv 100°CHT5B#rB1jf#bfeo KfomlZ 
iS?nn*?y£7k&tti?LTftmi&ft&33Zfc?fca WiM!B&M7KMM7 h U 
^AKTffcJSU il^y'J^^M7A^D7h^ 
^7^- mtimm ; ffiMx7)k/*?*-)U=99/l~90/10 

15 ) idEfb^rtlO. 139g OW26. 5%) 
'H-NMR (CDC 13) <5: 8.24-8.22 (IH, m), 7.53-7.51 (IH, m), 7.32-7. 27 (2H, 

m), 7.07-6.99 (2H, m), 6.98-6.93 (IH, m), 6.81-6.76. (2ft m), 4.62-4.5 
8 (2H, m), 4.14-4.01 (3H, m), 4.01-3.93 (3H, m), 3. 92-3. 63 (7H, m), 3. 
59-3.50 (IH, m). 

20 MS (ESI) m/z : 408 [ (M+H)+] 

(«9a) 3-7PX-5-I4- [ (2S) -1, 4-y^r7^y- 2 -
-1)1* h + v] - 3-* h + y7x-JH t°'J v>- 2 -75 > 
[fb 5 5 ] 

3-7nX- 5-3- Fb°'J i?y-2 -75 >0. 533g(l. 79mmol), (2 S) 
-2- { [2-*b7y-4~ (4, 4, 5, 5-fh7^^-l, 3, 2-
y^7^uyy-2-A)V) 7x/^>] *7)1 ) - 1, 4->^++*->0. 62 

5g (1. 79mmolh mM7 h U OAO. 378g(3.57mmol), 7by7X (h'J7xXjl/ 
30 #7>7jy) rtyWJ* (0) 0. 103g(0. 0892mmol) t3 1, 4 - v^++r>9. 00m 

L£zK1.80mL£fln;L, 90oCT7B#FB1JfWLfco MSTME 
m\z*7vyxmm\^h, ^m.m^M&7b'J^AT 

7^- (Ui#*L ; £ ••^;l/A/@^^x^Jl/=59/41~38/62) Tit 

o^o 

0^0 

25 
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388g (W55. 0%) ^mittbX%Tzo 
'H-NMR (DMS0-D6) 5: 8.28 (IH, d, J = 1. 8 Hz), 8.05 (IH, d, J = 2.4 Hz) 
,7.17 (IH, d, J = 2.4 Hz), 7.10 (IH, dd, J = 8. 5, 2.4 Hz), 6. 99 (IH, 
d, J = 8. 5 Hz), 6. 28 (2H, s), 3. 98-3. 74 (8H, m), 3.69-3. 60 (2H, m), 3. 

5 52-3.46 (IH, m), 3.42-3.36 (IH, m). 
MS (APCI) m/z : 395 [ (M+H)+]. 
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m 5 -1 ] 
traftflusa 

ra 
ft 
W 

n 

m 
ft 
9b 

^oX? 
Brfp Q/ 

H2N^NT 
'H-NMR (CDClj) o: 8.22 (IH, d, J = 2.4 Hz), 7.85 (IH, d, 
J = 2.4 Hz), 7.02-6.97 (2H, m). 6.92 (IH, d, J = 7. 9 Hz), 
4.94 (2H, s), 4.03 (2H, dd, J = 11.8, .3. 3 Hz), 3.92 (3H, 
s), 3.89 (2H, d, J = 6.7 Hz), 3.46 (2H, td, J = 11.8, 1. 

8 Hz), 2.23-2.12 (IH, m), 1.82 (2H, brd, J = 12.8 Hz), 1 
.51-1.40 (2H, m). 
MS (APCI) m/z : 393 [ (M+H)+]. 

^0 JG° 

4" 
m 
ft 
9c 

H2N"V 
'H-NMR (CDClj) o: 8.22 (IH, d, J = 2.4 Hz), 7.85 (IH, d, 
J = 2.4 Hz), 7.02-6.94 (3H, m), 4.94 (2H, s), 4.19 (2H, t 
, J = 6.1 Hz), 3.92 (3H, s), 3.76-3.73 (4H, m), 2.87 (2H, 

t, J = 6. 1 Hz), 2. 62-2. 60 (4H, m). 
MS (APCI) m/z : 408 [ (M+H)+]. 

IS 
ft 
9d 

<0 N y-J 
o-o 

M ) 
r N—~ <0 N y-J 

\o 

1 H-NMR (CDC 13) 6: 8.17 (IH, d, J = 2. 0 Hz), '7.77 (IH, d, 
J = 2.0 Hz), 7.67 (IH, s), 7.62 (IH, s), 4.90 (2H, br s) 

, 4. 18-4. 15 (2H, m). 4.01-3.97 (IH, m), 3.84-3.69 (4H, m) 
, 3.60 (IH, dd, J = 11.0, 3.0 Hz), 3.31 (IH, dd, I = 11.0 
, 9.0 Hz), 1.24 (9H, s). 
MS (APCI) m/z : 339 [ (M+H)+]. 
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m 5 - 2 ] 
41 

ra 
9e 

'H-NMR (CDC 13) 
z), 7.76 (IH, 
s), 7.52 (IH, 
3.95 (4H, m), 

o : 8. 15 (IH, 
d, J = 2. 0 Hz) 
s), 4.91 (2H, 
3.38 (2H, td, 

0 Hz), 2.24-2.13 (IH, m), 1. 
= . 12.0 Hz), 1. 44-1. 33 (2H, 

MS (APCI) m/z : 337 [ (M+H)+] 

d, J = 2. 0 H 
, 7.67 (IH, 
br s), 4. 03-
J = 12. 0, 2. 
53 (2H, d, J 
m). 

* 
Pel 
ft 
9f H,N 

'H-NMR (CDC 1J 
z), 7.77 
s), 7. 60 
4.33 (IH, 
H, td, J 

m). 
MS (APCI) 

(IH, 
(IH, 
m), 

5 : 8. 16 (IH, 
d, J = 1. 8 Hz) 
s), 4.89 (IH, 
4. 16-4. 10 (2H, 

d, J = 1. 8 H 
, 7.68 (IH, 
br s), 4.42-

m), 3.56 (2 
11. 5, 3. 5 Hz), 2. 17-2. 04 (4H, 

m/z : 323 [(M+H) 

Pel 
ft 
9g H,N 

'H-NMR (CDC1S) 5: 8.22 (IH, 
z), 7. 85 (IH, d, J = 1. 8 Hz) 
s), 4. 16-4. 16 (4H, m), 3.89-
, 3.59-3.51 (IH, m). 
MS (APCI) m/z : 401 [ (M+H)+]. 

d, J = 1. 8 H 
, 4.95 (2H, 
3.64 (4H, m) 
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(Wffcl 0 a) 
3- (4-7^/-2-7MP7X^) -5- {4- [ (2R) -1, 4 

2--OM b + v] - 3h + y7xZJH tf U v>- 2 -7 
5 > 

5 [fb 5 6 ] 

6?C 

H,N 

H,N " H,N"N 

SSmWMtbT, 3-7)V*U-4- (4,4, 5 , 5 — "T" h y *7)]/— 1,3,2 
-^+1t#P7>-2--r;i/) 7~'J (W02013/115280 ADElc©^ 
&T£fi£b&3-yn^E-5-(4- [ ( 2 R) -1, 4-y^^y- 2 

io )i*h*y] -3-*h7yy^xM\ivyy-2-7^y^m^x,mmt 
bTl,4-^^+)->43«t^7K^MViT, mmt btfh7^x OU7x-
;l/^X7^» nyWI* (0) 
, S^Sl00°CT5B#»«#L,^r»8 imi^bTlifHfb^^t#fe0 
'H-NMR (GDC 13) <5: 8.27 (IH, d, J = 2. 4 Hz), 7.54 (IH, d, J = 2. 4 Hz), 

15 7.17 (IH, t, J = 8.0 Hz), 7.06-7.01 (2H, m), 6.95 (IH, d, I = 8.0 Hz), 
6.55 (IH, dd, J = 8.0, 2.4 Hz), 6.51 (IH, dd, J = 11. 5, 2.4 Hz), 4.52 
(2H, br s), 4. 13-3. 52 (12H, m). 

MS (APCI) m/z : 426 [ (M+H)+]. 
IRJJI\Z bT^tJST§ A43cktf B fr Z>^ 6 © rpJ$ LTza 
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[^6] 
^fSftfltigS 

ft# 

*IH 
ft 
10b 

o-~> 
HzN^.F ^0^0 

H2N^N^ 
'H-NMR (DMSO-D6) 6 : 8. 23 (IH, d, J 
= 2.4 Hz), 7.50 (IH, d, J = 2. 4 Hz) 
, 7. 15 (IH, d, J = 2.4 Hz), 7.09-6. 
97 (3H, m), 6.49-6.40 (2H, m), 5.55 

(2H, s), 5. 48 (2H, s), 3. 97-3. 75 ( 
8H, m), 3.69-3.59 (2H, m), 3.52-3.4 
6 (IH, m), 3.42-3.37 (IH, m). 
MS (APCI) m/z : 426 [ (M+H)']. 

"JB-0/ ^r°^v° 
Br^A-V 

H2N-^N^ 

ft 
D 0^, 

D X 0^0 
D 0^ 

DJvOv.^o 
10c TX^CX^o 

H2N^N^ DD£D 
'H-NMR (CDClj) 6: 8. 27 (IH, d, J = 
1. 8 Hz), 7. 53 (IH, d, J = 1. 8 Hz), 
7. 16 (IH, t, J = 8.0 Hz), 6. 57-6.48 

(2H, m), 4.52 (2H, s), 4.16-3.49 ( 
9H, m). 
MS (APCI) m/z : 432 [ (M+H)+]. 

H2N N °D^D 

ft 
lOd 

D 0^, 
H2N^ DX 0^,^.0 

^YYTO 
H2N^IT DD^D 

'H-NMR (CDClg) 6 : 8. 23 (IH, d, J = 
2.4 Hz), 7. 52 (IH, d, J = 2. 4 Hz), 
7. 30 (2H, d, J = 9. 0 Hz), 6. 79 (2H, 

d, J = 9. 0 Hz), 4.60 (2H, br s), 4 
.15-3.51 (9H, m). 
MS (APCI) m/z : 414 [ (M+H)+]. 

H2N^^ D 0"> 
DJYO^Q BrrrV° 

H2N NT °D^D 
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la) 3- (4-r'$;-3-7MD7i^) -5- (3, 4 
-y^h + y7x-JW h°Uy>-2-7^> 
[ft 5 7 ] 

F 
C> 

H2N N' 

5 #!^(W02013/115280 Al) iBfc<Z>;£&T£j&bfc 3-^nt-5- (3, 4-
y/b^y7i^) tT U x>~ 2-75 >1. 30g (4. 20mmol), 2~7)V*U-
4- (4, 4, 5, 5-fh7^^-l, 3, 2 - x^MpltzKP y >-2 -
<i)V) 7 —U >1. 20g(5. 06mmol), [1, 1' -fc?X (y7x^X7^/) 
7iDt>] rtyWk (II) P U H (1 : 1) 0.340 

10 g(0. 416mmol), lOg (12.6mmolHci, 4 - v:t=^>25. OmLch/K 
5. 00mL£in*_, 80°CT5B#rH1Jt#Lfco tmt*7 

, mi±mm^ n^nftmrn 
$y|J^yjW7A^DVh^77^- (lilML ^DP$M/^iIf^ 

15 =50/50-0/100) Tltim 75/i/UAyM7A^'PVK^77>f- (OJ 
#*L n -A^-tf->/@mx^=25/75-0/100-^@mx3Mk// ̂  / -;u= 1 
00/0-90/10) TiSLfc. l!^tifc@ft$yX^x-fiH:I 
ig, »X> 928g OW65. 1%) 
o 

20 'H-NMR (DMS0-D6) 3: 8.20 (IH, d, J = 2.4 Hz), 7.52 (IH, d, J = 2. 4 Hz), 
7.18-7.11 (3H, m), 7.06 (IH, dd, J = 7. 9, 2.4 Hz), 6.98 (IH, d, J = 8. 5 
Hz), 6.87-6.83 (IH, m), 5.61 (2H, s), 5.30 (2H, s), 3.82 (3H, s), 3.77 (3H, 
s). 
MS (APCI) m/z : 340 [ (M+H)+]. 

25 7 Ufc0 
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»7] 
41 

m 
ft 

CI CI 

Pel 
ft TX<V 
lib H2N^I>T sc 'H-NMR (CDClj) 6 : 8. 25 (IH, d, I = 2. 4 Hz 7^ 

), 7.51 (IH, d, J = 2. 4 Hz), 7.41 (IH, d, 
J = 1. 8 Hz), 7. 23 (IH, dd, J = 7.-9, 1. 8 

Hz), 7. 08 (IH, dd, J = 8.5, 1. 8 Hz), 7. 02 
(IH, d, J = 2. 4 Hz), 6. 94 (IH, d, J = 8. 

5 Hz), 6. 87 (IH, d, I = 7. 9 Hz), 4. 60-4. 5 
5 (2H, m), 4.20-4.16 (2H, m), 3.94 (3H, s 
), 3.92 (3H, s). 
MS (ESI) m/z : 356 [ (M+H)+]. 

(Wl2a) 3- (4-7^;-3-7MD7i-;W -4-7h+v 
h°Uv>-2-75> 

5 [fb 5 8] 

iw 'A - ' ° V H2N^N^ °TC 

3-3-F-4-7 b^>h°>J yy-2—75 >0. 500g (2. OOmmol), 2-7 
)V*U-4- (4, 4, 5, 5-fh7^f^-l, 3, 2 - vrt^+^D^ 
>-2—OV) 7xU >0. 498g(2. lOmmolK (FU7x-MX7 

10 4 y) }^yy7h (0) 0.23lg(0.200mmol), h U "7AO. 636g(6. OOmmol) 
£1, 4-v^+it>10.0mL«h7K2..00mLSrJnA, 8O°CT120#^ 
J@^X^-Jl/T3 [UJftlftU W 
$IJi£t^n:t^7KT?»l£, ^7jc«±hU^AT^#bfe0 MM, 
\k, I#^ tlfcil?: y 'J ^3W 7 A^7 • 7 h ^7 7 ̂  Mx^-

15 JI//7577-^=100/0-90/10) 7$7y'J^^7A^PVh 
9^7A- (tumt @tmx^;i//7^y-;i/=100/0-90/10) xffim-rzz. 
txmmt&m. nig (JK*mo%) zmfctLxmco 
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'H-NMR (DMS0-D6) <5: 7.83 (IH, d, J = 5. 5 Hz), 7.65-7.53 (IH, m), 6.83-
6.72 (3ft m), 6.39 (IH, d, J = 6. 1 Hz), 5.18 (2H, s), 5.10 (2H, s), 3. 
65 (3H, s). 
MS (APCI) m/z : 234 [ (M+H)+]. 

5 mm\zL5A&^O:B ̂  ̂  8 
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1M. 8 ] 
*raft .4" raft Wigs 

tflftMf-^ SliiS flijsa;-
41 raft 
12b H2"X\x 

H2N N 
'H-NMR (DMS0-D6) 8 : 7. 74 (IH. d, J = 4 
.9 Hz). 6. 84 (2H, d, J = 8. 5 Hz), 6. 65 

(2H, d, J = 8. 5 Hz), 6. 48 (IH, d, J = 
5. 5 Hz), 5. 18 (2H, s), 4. 95 (2H, s), 

1.91 (3H, s). 
MS (APCI) m/z : 200 [ (M+H)+]. 

H2N^IST 

4>raft. 
12c "2"XXX 

HjN^cr 
'H-NMR (CDC13) 0 : 7. 90 (lH, d, J = 5. 5 
Hz), 7.12-7.08 (2H, m), 6.81-6.75 (3H 

, m) , 4.49 (2H, br s), 3. 81 (2H, br s) 

MS (ESI) m/z : 220 [ (M+H) 1 

CI 'A H2N^N^ 

4" raft: 
12d 

H2N^N^ 
•H-NMR (CDClj) 6: 7. 95 (IH, d, J = 5. 5 
Hz), 7. 04 (IH, t, J = 8. 2 Hz), 6. 79 ( 

IH, d, J = 6. 1 Hz), 6. 59-6.48 (2H, m), 
4. 50 (2H, br s). 3. 94 (2H, br s). 

MS (ESI) m/z : 238 [ (M+H)+] 

H2N^^F 

6TC 

CI 

Y) H2N^N^ 

41 raft 
12e 

H2N^N^ 
'H-NMR (CDClj) 8 : 7. 92 (IH, d, J = 5. 5 
Hz), 6.99-6.95 (IH, m), 6.92-6.85 (2H 

.. m), 6. 77 (IH, d, J = 5. 5 Hz), 4.49 ( 
2H, br s), 3.88 (2H, br s). 
MS (ESI) m/z : 238 [(M+H)/] 

-A 
6TC 

CI 

% H2N^N^ 
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(4^# 13) 3- (4-75/7x~Jl/) -.5- (3, 4-y/h^y7x 
-J]/) -7 5 > 
[fb 5 9 ] 

(Igl) 3-^DD-5- (3, 4-y^h + y7i-JW b°^v>-2-
7 5 > 
#fF (W0201 1/1 10545 Al) Lfc 3-^Pn-5-3-Kkf 
^v>-2-75 >0.5lOg(2. OOmmol), (3, 4-^h + y7x-jW 

10 >$0. 363g(2. OOmmol), [1, 1' -tf/ (y7x"MX7^/) ^xniz 
>] (II) ¥9 P "J H y^PD^^ylsft: (1 : 1) 
0. 163g (0. 200mmol), 1. 30g (4. OOmmol) (C, 1, 4 — 
7. 50mLi7K2.50mL£JH?L 80^T4l§flI1j*#bfco 

M;7^>T3[Hia£tiu hv<yAxm?kLfza 
15 fin®, b If 7 7 J — (LLI 

m±, 9 PP^M/SHfJN 100/0-90/10) TfiMU £££, 75/ 
(lU^t n-/\^-tj->/@tMX^Jl/ = 

25/75-0/100) T'ffiM?Z>ZtTmm<k&W.4\2g (M77. 7%) 
rmfco 

20 'H-NMR (DMS0-D6) (5: 8.57 (IH, s), 7.47-7.45 (2H, m), 7.01 (IH, d, J = 
7. 9 Hz), 6. 85 (2H, s), 3. 83 (3H, s), 3. 79 (3H, s). 
MS (APCI) m/z : 266 [ (M+H)+]. 
(Hi 2) 3- (4-75/7x"Jl/) -5 - (3, 4-y^h + y7i-^ 

) h°^v>-2-75> 
25 IilT^lfc3-^PP-5- (3, 4-y/h + y7x-JW My-J 

>-2-75 >0. 0800g(0. 301mmol), 4- (4, 4, 5, 5-rh7/?Jl/-
1,3, 2 -^WP7>-2—nV) 7-U >0. 0990g(0. 452mmol), [1, 
1' -t:/ (y7x-MX7^/) ?xPt>] rtyWl* (II) W P'J 
F y^pp^>^ ( 1:1 ) 0. 0246g(0. 030mmolK MIHT^A 

30 0. 294g(0. 903mmol) \Z, 1, 4 - v^-++t->2. OOmLiizkO. 200mL£jJtl7L 100°CT 
4mmW;WLtzo mt^^vyxm^ 
u Gmm&mfctimi-hvv&'vi&mvfro mm. iff*, m^ntzm 
rl£v'J#^r;i/#^A^PV h^77>f- (lli#^ 
TS £ tmmit&m. 0940g (W96.8%) Lrntco 

35 'H-NMR (DMS0-D6) 5: 8.39 (IH, s), 7.54-7.50 (4H, m), 7.01 (IH, d, J = 
8. 5 Hz), 6.67 (2H, d, J = 8. 5 Hz), 6.00 (2H, s), 5.44 (2H, s), 3.83 (3 
H, s), 3.79 (3H, s). 
MS (APCI) m/z : 323 [ (M+H)+]. 
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(TOftl4a) N-(63—OI/)-5- (4-*7)V 
7x-;i/) -4-^7-1- (fh7tHD-2H-lf7>-4-'fJWf 
jl/) -1, 4-ykHnk°'Jy>-3-AM^5F 

5- (4-/^7i-JW -4-^7-1- (fh7kFn-2H-h" 
^>-4--r;i/7^jl/) -1, 4-ykFnkUy>-3-^M>i 
3. OOg (9. 16mmol) £N, N-y^fMM75 F30. OmHl^MU N- [1-

10 (y77 - 2 - Xh+y - 2 - t+Vlf Uf>7$ 7t+y) y/W5 
J (^;I/AKU7) ] ^7Mn7tX7x^h 
(COMU) 4. 32g (10. lmmol) ^(D'ik, 3-757-6 
-^•nt°U^y>l. 31g(10. lmmol) ^tJP^^MT3Hr01Jt#bfeo Kfom&W 
mx7)VT:mKLtz.(D^>, t&fn^7kTjii^ 

is nm 
§y'J^yM7A^DVh^77^- ~7 4 WW. 
JL7)V/*9 J ~;i/= 100/0-96/4) 

zmfotbrmrz* 
'H-NMR (CDC 13) (5: 13.68 (IH, s), 8.59 (IH, d, J = 9.0 Hz), 8.48 (IH, d 

20 , J = 2. 0 Hz), 7,51-7.46 (4H, m), 7.26 (2H, d, J = 8. 0 Hz), 4.03 (2H, 
dd, J = 11. 5, 4.0 Hz), 3.87 (2H, d,. J = 7. 5 Hz), 3.39 (2H, t, J = 11. 5 
Hz), 2.40 (3H, s), 2.16-2.06 (IH, m), 1.64-1.55 (2H, m), 1.50-1.38 (2 

H, m). 
MS (APCI) m/z : 439 [(M+H)1. 

25 

[fb 6 O ] 

ci 
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m 9 — 1] 
A 

mm*. 
4TB1#: 
14b 

OH 
O O 

'H-NMR (CDC13) o: 12.98 (IH, s), 8.6 
8 (IH, s), 8.52 (IH, s), 7.96 (IH, d, 

J = 8.5 Hz), 7. 66 (IH, d, J = 8. 5 Hz 
), 7.49-7.40 (3H, m). 7.30-7.25 (2H, 
m), 4.03 (2H, d, J 
2H, d, J = 7. 3 Hz), 
11. 6 Hz), 2.40 (3H, 
, n) 1. 65-1. 36 (4H, 
MS (ESI) m/z : 530 

= 11. 6 Hz), 3. 87 ( 
3. 38 (2H, t, J = 
s), 2.16-2.02 (IH 

m). 
[ (M+H)+]. 

H,N XX N I 

14c 

OH 

'H-NMR (CDC 13) o: 12.87 (IH, s), 
8 - (lft d, J = 2. 4 Hz), 8. 54 (IH, 
= 2.4 Hz), 7. 95 (IH, dd, J = 8. 
4 Hz), 7. 67 (IH, d, J = 8. 5 Hz), 
-7.51 (2H, m), 7.48 (IH, d, J = 
z), 7. 20-7. 14 (2H, m), 4. 03 (2H, 
J = 11. 6, 3. 1 Hz), 3. 88 (2H, d, 
. 3 Hz), 3. 39 (2H, td, J = 11. 7, 
z), 2.18-2.04 (IH, m), 1.63-1.53 
m), 1.50-1.38 (2H, m). 
MS (ESI) m/z : 534 [ (M+H)+]. 

8. 6 
d, J 

5, 2. 
7. 56 

2.4 H 
dd, 

J = 7 
2. 0 H 
(2H, 

H,N XX N I 

14d 

OH 
N O O 

'H-NMR (CDClj) d : 12. 92 (IH, br s), 
8.69 (IH, d, J = 2.4 Hz), 8.54 (IH, s 
), 8.49-8.42 (3H, m), 8.00 (IH, dd, J 
= 8. 5, 3. 1 Hz), 7. 69 (2H, d, J = 8. 5 
Hz), 4.01 (2H, dd, J = 11. 9, 3.4 Hz) 

, 3. 95 (2H, d, J = 6. 7 Hz), 3. 42-3. 33 
(2H, m), 2.41 (3H, s), 2.22-2.09 (IH 

, m), 1.62-1.38 (4H, m). 
MS (ESI) m/z : 531 [ (M+H)+]. 

H,N XX, 
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[^9 - 2] 

14e 

N CI 
'H-NMR (CDClj) o : 13.79 (IH, s), 8.6 
1 (2H, d, J .= 9. 1 Hz), 8.48 (2H, dd, 
J = 8. 5, 2.4 Hz), 8.44 (IH, s), 7. 61 
(IH, dd, J = 8. 5, 1. 8 Hz), 7. 50 (IH, 

d, J = 9. 7 Hz), 4. 02 (2H, dd, J = 11. 
5, 3. 6 Hz), 3. 93 (2H, d, J = 7. 3 Hz), 

3. 39 (2H, td, J = 11. 5, 1. 8 Hz), 2. 3 
9 (3H, s), 2.21-2.10 (IH, m), 1.62-1. 
59 (2H, m), 1.51-1.40 (2H, m). 
MS (APCI) m/z : 440 [ (M+H)+]. 

OH 
N O O 

H2N. 

N CI 

14 f 
H2NV 

N CI 

'H-NMR (DMS0-D,) 
. 72 (IH, d, J = 2. 4 Hz), 

J = 2. 4 Hz), f 
), 7.95 (IH, d, 
, d, J = 3. 6 Hz), 6. 86 
0 Hz), 4. 14 (2H, d, J 

N~CI 
<5 : 13. 77 (IH, s), 8 

8.69 (IH, d, 
58 (IH, d, J = 9. 7 Hz 
J = 9. 1 Hz), 7. 58 (IH 

(IH, d, J = 3. 
7. 3 Hz), 3. 86 

(2H, dd, J = 10. 9, 3. 0 Hz), 3. 26 (2H 
, t, J = 10.9 Hz), 2.49 (3H, s), 2. 18 
-2.08 (IH, m), 1.44 (2H, br d, J = 10 
. 9 Hz), 1. 37-1. 26 (2H, m). 
MS (APCI) m/z : 445 [ (M+H)+]. 

14g 

N CI 
•H-NMR (DMS0-D6) 6: 13.87 (IH, 
. 74 (IH, d, J = 2. 4 Hz),- 8. 55 

J = 9. 1 Hz), 8. 23 (IH, d, J = 
), 7. 91 (IH, d, J = 9. 1 Hz), 7. 
9 (2H, m), 7. 27 (2H, t, J = 9. 1 
4. 08 (2H, d, J = 7. 3 Hz), 3. 83 
d, J = 11.5, 3. 0 Hz), 3. 22 (2H, 
= 11. 5 Hz), 2,11-2. 05 (IH, m), 
.40 (2H, m), 1.44-1.22 (2H, m). 
MS (APCI) m/z : 443 [ (M+H)+]. 

HaN, 

N CI 

OH 

s), 8 
(IH, d, 
2. 4 Hz 
73-7. 6 
Hz), 

(2H, d 
t, J 

1. 43-1 
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6 a) N—(5—3 — 2—— 5 — (4 — *7)17 x 
-4-^+v-l- (fh7kFn-2H-kt7>-4-^jV/fjV) 

-1, 4-ybFnt:1Jy>-3-^H 
Mb6i] 

5- (4-*7)V7JL~)D -4-^V-l- (fh7t HD-2H-f 
^>-4-^;^^) -i, 4-^k KPtf'Jx>-3-^;l/^>^300mg(0 
. 916mmol)cDv/^JV7i?h7 5 Flml^K:, TRZK^T, &fb^~;i/0.'087ml 
(1. 19mmol)^Jn^fc0 0.5 - 3-Htf>J v>-2 

10 — 7 5 >201mg (0. 916mmo 1), z/A 7 7°n h:JI/X51Jl/7 5 >0. 23ml (1. 37mmol) 
SP;L a&iSKzK&iJP*., ^ 

MffiT, 5 0®:TlWibfco x 
^)tsf)Vt!7U9u^ Y977 4 Jl/=99/l~95/5 
) CTfllL, HifEfb£t)302ing (W62. 3%) ^mWtLXUtco 

15 'H-NMR (CDClj) 5: 13.19 (IH, s), 8.53 (IH, d, J = 2.4 Hz), 8.49 (IH, d 
, J = 2. 4 Hz), 8. 15 (IH, d, J = 8. 5 Hz), 7. 95 (IH, dd, J = 8. 5, 2. 4 Hz 
), 7.51 (2H, d, J = 7.9 Hz), 7.46 (IH, d, J = 2.4 Hz), 7.28-7.23 (2H, 
m), 4.03 (2H, dd, J = 11.0, 3.7 Hz), 3.85 (2H, d, J = 7. 3 Hz), 3.42-3. 
34 (2H, m), 2.40 (3H, s), 2. 15-2. 03 (IH, m), 1.63-1.51 (2H, m), 1.49-1 

20 .37 (2H, m). 
MS (ESI/APCI) m/z : 530 I (M+H)+]. 
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[ii o] 
* 
ffi 
#: 

^ftiiitiC ' 
flSiBa 

t=t 

41 

pBi 

16 
b 

& 

r^V^v\Nsi O O 

H2N N 
kN^Br 

'H-NMR (CDC 13) 5:. 13. 37 (IH, s), 9.42 
(IH, s), 8. 52 (IH, d, J = 2.4 Hz), 8 

.39 (IH, d,. J = 2.4 Hz), 7.50-7.48 (3 
H, m), 7. 27-7.25 (2H, m), 4.03 (2H, d 
d, J = 11. 5, 3. 6 Hz), 3.86 (2H, d, J 
= 7. 3 Hz), 3. 38 (2H, t, J = 11. 5 Hz), 
2.40 (3H, s), 2.15-2.05 (IH, m), 1.6 

2-1.56 (2H, m), 1.49-1.38 (2H, m). 
MS (APCI) m/z : 483 [ (M+H)+]. 

(*[15Jftl7a) 5 — (3, 4-y^h + y7x"JW -3 - (4, 4, 5, 
5 5-fh7^^-l, 3, 2 2--DV) h°U^>-2 

-75 > 
[it 6 2 ] 

(W02013/115280 Al) 3-^Pt-5 - (3, 4-
10 y^h^y7x^j|/) h°'J z/> —2 — 75 >2. 48g(8. 02mmol), t:X (h°^n^ 

h) >3. 05g (12. Ommol), b U 7* (y/1\yy|Jr>7th» 
(0) 0. 44 lg (0. 481mmol) > h 'J 1/9 9 4 >0. 315g (1. 12mmo 1), 

18g (12. Ommol) \z, 1, 4 - v^^>40. OmL^^A, 
MT, 80rT6l^¥i£#L£o BLfomiZJkZMX, 

15 ;i/r3®jftaju MM, 
@#$yx^n-Tin:«, m^r^cti:mmit^m.20g mm 
77.0%) ^m&mifctLTntc. 
'H-NMR (DMS0-D6) (5: 8.36 (IH, d, J = 3. 0 Hz), 7.86 (IH, d, J = 3. 0 Hz) 
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82 

, 7.09-6.97 (3H, m), 6.18 (2H, s), 3.83 (3H, s). 3.77 (3H, s), 1.32 (1 
2H,' S). 
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[ii 1 -1 ] 
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[^11-2] 

' — t: t:1J x> — 2 ' , 5 - y7=> 
5 [it 6 3 ] 

(3, -3- (4, 4, 5, 5-fh7^^-l, 
3, 22-A)V) h°Uv>-2-75> 

10 0. 109g (0. 307mmol). [1, 1' - If X (y7x^MX7^7) 7xnt>] 
nyz/t>b (II) y^D'J F ¥9 nn*?>§gifc (1 : 
1) 0. 0167g (0. 0205mmol), v<7A0. 200g (0. 614mmol) IZ, 1, 4-V^ 
+J->2. 00mL<h7.k0. 200mL£iUX., 100°CT3^rH1jt#Lfeo RJS 
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LTco MM, #^)IrfciS^y 'J 7 A^ n-7 h 7 7 ̂  
- (HS^+KX^TV 7 4 y?tt, Wm.3-7)V/*$ J-)V= 100/0-85/15) 
xmrnt^ztzmmt^m. 0690g oipm o%) 

5 'H-NMR (CDClj) <5: 8.27 (IH, d, J = 2.4 Hz), 7.98-7.95 (2H, m), 7.10-7.04 
(2H, m), 6.94 (IH, d, J = 7. 9 Hz), 6. 85 (IH, dd, J = 12. 1, 2. 4 Hz), 5.99 
(2H, s), 3. 99-3. 92 (8H, m). 

MS (APCI) m/z : 341 [ (M+H)+]. 

10 (4*f»19) 5 —7n^E—4-3-3r7- 1 - (fh7bFD-2H-k°7> 
- 4-A )V*7)V) -1, 4 -yk HPtf'J y>-3 
[fb 6 4 ] 

x? x? 
- ,<X» 

fe1 o O xg2 O O 
(Igl) 5-7D^-4-t+V-l- (fh7kFD-2H-k°7>-4 

15 —()l*7)l) - 1, 4 - yk FPk'Jy/ - 3 -
£iSR (J.Med. Chem. 2008, 51,5330-5341) 5 - fnt-
4-k FD^ykU v>- 3 2. 36g(10. 2mmol) 
^7A9. 94g(30. 5mmol) tN, N-y^^MM75 F30. ODIL^JPTL 80°CT15 

4- (7°u^:*7)]/) T-h^k Fn-2H-k°7>5. 46g (30. 5mmol) 
20 8O°CT110#rH11fmt, ffiTMMbfco 

zmx, wixfji/T3®waim, 
h^7>f- (LiJ#l±, ; WW.y-7)V/*9 

J-)V= 100/0-85/15) TltMT£31£Tiffafb£-t)2. 83g©m*fM&£ffttf^ 
25 ibtll/io 

MS (APCI) m/z : 330 [ (M+H)+]. 

(If§2) 5-70^-4-^*7-1- (fb7khfn-2H-t:.7>-4 
-1, 4-yh FPk°u y>-3 

30 X|glT^L,fe5-^D;&-4-^V- 1 - (7by\ibU-2U-\fy 
>-4-A)V*7)V) -1, 4 -yk FPk'J x>-3 -t} )V^>M*7)V(D 
mmm. 83g©T-h^k HP77>50. OmUMIi^ ^^y-;i/25. OmLil^S 
7j<mfb^hUr>A7K^m25. 7mL (25. 7mmol) £}JP;^ « 

iil^T2®iMbfeo 7K)B(ll^ 

£mx^Jl/T-3[HftU£BU i/Kiith'JC 
ATSiLfc. ats®, W£MWi$i, n intern fa zi/xT-jix-y-jiizmM, 
at®u 93g axm 
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«6o. o%) 
'H-NMR (DMS0-D6) 5: 8.79 (IH, d, J = 1. 8 Hz), 8.75 (IH, d, J = 1. 8 Hz), 
4.08 (2H, d, J = 7. 9 Hz), 3.84 (2H, dd, J = 11.6, 3.4 Hz), 3.23 (2H, t, 
J = 11.6 Hz), 2.10-2.00 (IH, m),' 1.40 (2H, brd, J = 10.4 Hz), 1.30-1.20 

5 (2H, m). 
MS (APCI) m/z : 316 [ (M+H)+]. 

(4>PHm2 0) N- {4 — [2-757-5- (3, 4-y^h + y7x"JP 
) tf'J 3-AM 7x-;l/} - 54-:t*7- 1 - (7by 

10 k bn-4-A - 1, 4-ytFDk°'Jyy-3-

5-7^^-4-^*7- 1- (fh7t FD-2H-h°7>-4-^Jl/^f 
15 ; I/)-l, 4-ytHDh°'Jyy-3 754g(2. 39mmol), (WO 

2013/115280 ADfHicW^T'&^Ufe 3 - (4-75/7i"JW -5 - (3 
, 4-y^h + y7xZJW k°'J x>— 2 — 75 >0. 730g(2. 27mmol) tN- [ 
1- ('>7/-2-X^y-2-t+7XfiJr>75/t*» y^f^ 
757 (tM'J/) J ^7MP7^77X^ h (COMU) 1. 2 

20 7g(2. 95mmol) UN, N-y^fMM75 F12. N, N-x 
-f 77°Pk°;UX^;i/7 5 >0.593mL (0. 440g, 3. 41mmol) SriPx., 
bfe0 ^I^fPSWzk^P;^ Mx^T-3 0^111 
U il7l<«^h'J^AT^L/to ifti®, M 
ffiiilitl, K7 7>f- (OJ84±, ^ 

25 mmm; rax^i///^/-;i/= ioo/o~85/i5) tiibL 
^l^vx^;px-T-;i/^JpAT@ifbb> 5£<£:T^!3fl: 
£t)0.724g (W51.5%) 
'H-NMR (DMSO-D'e) o: 12.61 (IH, s), 8.74 (IH, d, J = 2.4 Hz), 8.63 (IH, d, 
J = 2.4 Hz), 8.26 (IH, d, J = 2. 4 Hz), 7.82 (2H, d, J = 8.5 Hz), 7.64 (IH, 

30 d, J = 2. 4 Hz), 7.55 (2H, d, J = 8. 5 Hz), 7.20-7. 14 (2H, m), 6.99 (IH, d, 
J = 8. 5 Hz), 5. 77 (2H, s), 4. 07 (2H, d, J = 7. 3 Hz), 3. 87-3. 83 (5H, m), 
3.77 (3H, s), 3.26 (2H, t, I = 10.7 Hz), 2.11-2.02 (IH, m), 1.42 (2H, br 
d, J = 10. 9 Hz), 1. 33-1. 23 (2H, m). 
MS (APCI) m/z : 619 [ (M+H)+]. , 

35 2<D^mfc*&tfLLtz.0 

Mb 6 5] 
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vtr tu 

20b P 
(fNii H 

B,WY^ rr0-^0 
0 O lA^V-o' 

H2N N 

•H-NMR (DMS0-D6) 5: 12.61 (IH, s), 
8. 75 (IH, d, J = 2. 4 Hz), 8. 63 (IH, 
d, J = 2. 4 Hz), 8. 26 (IH, d, J = 2. 4 

Hz), 7. 81 (2H, d, J = 8. 5 Hz), 7. 61 
(IH, d, J = 2.4 Hz), 7. 54 (2H, d, J 

= 8. 5 Hz), 7. 20 (IH, d, J = 2. 4 Hz) 
, 7. 13 (IH, dd, J = 8. 5, 2.4 Hz), 6. 
99 (IH, d, J = 8. 5 Hz), 5. 70 (2H, s) 
, 4. 07 (2H, d, J = 7. 3 Hz), 3. 98-3. 7 
5 (10H, m), 3.69-3.60 (2H, m), 3.53-
3.46 (IH, m), 3.42-3.37 (IH, m), 3.2 
6 (2H, t, J = 10. 9 Hz), 2. 12-2. 02 (1 
H, m), 1.42 (2H, br d, J = 10. 9 Hz), 
1.33-1.24 (2H, in). 

MS (APCI) m/z : 705 [ (M+H)+]. 

0^, 
H2N^ ^0^0 

H'2N^KT 

(4^f£2 1) N- [4-(2-75y-5 - {4- [ (2R) -1, 
*+T>-2—h*~>] - 3-/ h^y7xZJH h°U v>-3)V\ -
3 — 7MD7X-JH -5-^Dt-r -[(4-y77fh7kFD-2H 

" 5 4--TJ1/) -4' 1 ' , 4' -ytFn-2, 
3' -tfk°Uv>-5' F 
[fb 6 6 ] 

-*Ul/zH>mO. 168g(0. 401mmol) <DN, N-y/fMM75 K5. OOmLSM 

) y^fji/7$y (^;i/^'jy) ] /\W7MD^7x^h( 
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COMU) 0. 172g (0. 40lmmo 1) £N, N- V7°n k°^x^7 5 >0. 0825mL (0. 06 
12g, 0. 474mmol) SrSnx.. 
o 3- (4-7$y-2-7MD7x-JW -5- {4- [ (2R) -1, 
4-v:t*+h>-2-^JM h*v] -3-^h + y7xZJH k°>Jv>-2 

5 -7 5 >0. 155g(0. 364mmol) SJ^£M)±}!S$®t£ 
, MMlz&fuMWft&Jjaz-* B^x3\N/r3HtfSajU WIDiS^n^zkT 
#c#^> h 'J ^AT^tibfco ftti®, 
yU^yjW7A^D-7h^77^- (OlffiMx7)l/*?/-)l=99/ 
i~85/i5) rmmrn, 7^yu^yM7^Dvh^7>f- (iumt 

10 imx^/7^7-jk=99/l-93/7) T^MT^tTtlEft^O. 238g ( 
W79. 1%) ^Ittl^ibTUfco 
'H-NMR (DMS0-D6) 5: 12.95 (IH, s), 8.89-8.80 (3H, m), 8.59 (IH, d, I = 

8. 5 Hz), 8.31 (IH, d, J = 2. 4 Hz), 8.18 (IH, dd, J = 8. 5, 2. 4 Hz), 7. 
96-7.92 (IH, m), 7.63 (IH, d, J = 2.4 Hz), 7.51-7.42 (2H, m), 7.19 (IH 

15 , d, J = 2.4 Hz), 7. 11 (IH, dd, J = 8. 5, 2.4 Hz), 6.99 (IH, d, J = 8.5 
Hz), 5.71 (2H, s), 4.71 (2H, s), 3.97-3.75 (10H, m), 3.69-3.59 (2H, m 

), 3.53-3.30 (4H, m), 1.88-1.78 (4H, m). 
MS (APCI) m/z : 825 [ (M+H)+]. 

20 cMmm 1) 
N- [4- (2-757-5- {4- [ (2R) -1, 4 - 2-

-3-^h + y7x-JH ti'J yy-3-^;i/) 7x-JW -5 
- (4-^^7xZJW -4-t+7-l- (x HP-2 
4-^1/7571/) - 1, 4-^t Hntru V>-3-#Jl^*1t5 F 

25 [^6 7] 

H,N 
OH 

0^ 
o,,k.o 

H2N N 

5- (4-^^7XXJW -4-^*7-1-
yy-4 ~^)V*7)V) -1, 4-yt Hnh'Uy 

30 0. 367mmol) £N, N — y^fMM75 H3. 00ml 
77-2 -Xh^y-2 - ̂ VXfiJr>75 7 

7) ] 7nx7A 
7mmol) £iJP;^T^3 #fF 

3 - (4 - 75 7 7x-JW - 5 - { 
35 yW>-2-^JMh^y] - 3 - * h7¥7 

>0. 149g (0. 367mmol) ^i&4B#HHJ£#b£ 

m&m% ; ¥?nn*$?y/*¥ J-)1 

H2N 

(rh7kHn-2H-t° 
>- 3 -£>A^yMO. 12lg( 
\z&ffiL* N- [1- (y 
tt¥) y*7)V7 5 7 ( 
7x^ h (COMU) 0. 236g (0. 36 
(W02013/115280 Al)ffifc<Z) 
4- [ (2 R) - 1, 4-
xXJH k°'Jyy-2-75 

• vh^7>f- (W^ 
= 99/1-95/5) 
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§JU i8g (JR^69. 8%) ^ummtLxmtco 
'H-NMR (CDClj) <5: 12.85 (IH, s), 8.57 (IH, d, J = 2.4 Hz), 8.25 (IH, d 
, J = 1.8 Hz), 7.87 (2H, d, J = 8. 5 Hz), 7.57 (IH, d, J = 1. 8 Hz), 7.4 
7 (5H, dd, J = 8. 2, 5.8 Hz), 7.29 (2H, d, J = 8. 5 Hz), 7.08-7.02 (2H, 

5 m), 6.98-6.94 (IH, m), 4.71 (2H, s), 4.11-3.94 (6H, m), 3.93-3.79 (8H, 
m), 3.79-3.63 (IH, m), 3.59-3.51 (IH, m), 3.44-3.35 (2H, m), 2.41 (3H 

, s), 2.18-2.04 (IH, m), 1.64-1.58 (2H, m), 1.51-1.35 (2H, m). 
MS (ESI) m/z : 717 [ (M+H)+] 

10 
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[^13-1] 

m 
m 
2 

OH H2N N 

H2N~N' 

'H-NMR (CDClj) 8 : 12. 85 (IH, s), 8. 57 (IH, 
d, J = 2. 4 Hz), 8. 27 (IH, d, J = 2. 4 Hz), 
7. 87 (2H, d, J = 8. 5 Hz), 7. 57 (IH, d, J = 
I. 8 Hz), 7. 51-7. 44 (5H, m), 7. 29 (2H, d, J 
= 7. 9 Hz), 7. 09 (IH, dd, J = 8. 2, 2. 1 Hz), 
7. 04 (IH, d, J = 1. 8 Hz), 6. 94 (IH, d, J = 
8. 5 Hz), 4. 64 (2H, s), 4.03 (2H, dd, J = 
II. 5, 4. 3 Hz), 3. 94 (3H, s), 3. 92 (3H, s), 
3. 88 (2H, d, J = 7. 3 Hz), 3. 39 (2H, t, J = 
11.2 Hz), 2.41 (3H, s), 2. 19-2.07 (IH, 
m), 1. 65-1. 55 (2H, m), 1.51-1. 38 (2H, m). 
MS (ESI) m/z : 631 [ (M+H)+]. 

m 
m 
3 

H,N 

OH 

'H-NMR (CDClj) o : 12. 85 (IH, s), 8. 57 (IH, 
d, J = 2. 4 Hz), 8. 27 (IH, d, J = 2. 4 Hz), 
7. 87 (2H, d, J = 8. 5 Hz), 7. 57 (IH, d, J = 
2. 4Hz), 7.49 (5H, dd, J = 8. 5, 2. 4 Hz), 7.31 
(2H, d, J = 8. 5 Hz), 7. 26 (2H, s), 7. 09 (IH, 

dd, J = 8.5, 2.4 Hz), 7.04 (IH, d, J = 2. 4 
Hz), 6. 94 (IH, d, J = 8. 5 Hz), 4. 63 (2H, d, 
J = 8. 5 Hz), 4. 03 (2H, dd, J = 11. 5, 4. 0 Hz), 
3.94 (3H, s), 3.92 (3H. s), 3.87 (2H, d, J 
= 7. 5 Hz), 3. 39 (2H, t, J = 11. 5 Hz), 2. 71 
(2H, Q, J = 7. 5 Hz), 2. 18-2. 06 (IH, m), 
1.50-1.38 (2H, m), 1.27 (3H, t," J = 7. 5 Hz). 
MS (APCI) m/z : 645 [ (M+H)+]. 
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[HI 3 - 2] 

m 
4 

'H-NMR (CDC 13) (5: 12.78 (IH, s), 
8. 56 (IH, d, J = 2. 4 Hz), 7. 99 
(IH, d, J = 6. 1 Hz), 7. 84 (2H, d, 
J = 6. 7 Hz), 7. 49-7. 43 (3H, m), 
7.34-7.23 (4H, m), 6.39 (IH, d, 
J = 6. 1 Hz), 4. 37 (2H, s), 
4.07-4.00 (2H, m), 3.86 (2H, d, 
J = 7. 3 Hz), 3. 75 (3H, s), 
3.44-3.35 (2H, m), 2.41 (3H, s), 
2.16-2.07 (IH, DI), 1.65-1.56 
(3H, m), 1.50-1.38 (IH, m). 
MS (ESI) m/z : 525 [ (M+H)+]. 

OH 

H2N~N 

m 
5 

H2N~N 

'H-NMR (CDC13) <5 : 12. 76 (IH, s), 
8. 59 (IH, d, J = 2.4 Hz), 8. 27 
(IH, d, J = 2. 4 Hz), 7. 87 (2H, d, 
J = 7. 9 Hz), 7. 60-7.53 (3H, m), 
7.52-7.46 (3H, m), 7.21-7.14 
(2H, m) , 7.11-7.07 (IH, m), 
7.05-7.02 (IH, m), 6.94 (IH, d, 
J = 8. 5 Hz), 4. 65 (2H, s), 4. 04 
(2H, dd, J = 11. 5, 3. 6 Hz), 3. 94 
(3H, s), 3.92 (3H, s), 3.89 (2H, 
d, J = 7. 3 Hz), 3. 44-3. 35 (2H, 
m), 2. 19-2. 05 (IH, m), 1. 66-1. 55 
(2H, m), 1.53-1.38 (2H, m). 
MS (ESI) m/z : 635 [ (M+H)+]. 
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m 13 - s ] 

m 
6 

& 

i^i f^T Br-U o O UyJJ0-
H2N^rr 

'H-NMR (DMS0-D6) 5: 13. 00 (IH, s), 8.74 
(IH, d, J = 2. 4 Hz), 8. 26-8. 25 (2H, m), 7. 82 
(2H, d, J = 8. 5 Hz), 7. 67 (4H, s), 7. 61 (IH, 

d, J = 2. 4 Hz), 7. 53 (2H, d, J = 8. 5 Hz), 
7. 19 (IH, d, J = 2. 4 Hz), 7. 15 (IH, dd, J 
= 8. 5, 2. 4 Hz), 6. 99 (IH, d, J = 8. 5 Hz), 
5. 68 (2H, s), 4. 11 (2H, d, J = 7. 3 Hz), 
3.88-3.83 (5H, m), 3.77 (3H, s), 3.30-3.24 
(2H, i), 2. 16-2.06 (IH, m), 1.46 (2H, br d, 
J = 11. 5 Hz), 1. 36-1. 26 (2H, m). 
MS (APCI) m/z : 695 [ (M+H)+]. 

P 
N 

Br^ 0 ° 

H2N^ 

H2N^I»T 

. m 
m 
7 

P 
nr^ari r\°- • 

H2N^N 
'H-NMR (DMSO-D6) o: 13.00 (IH, s), 8.75 
(IH, d, J = 2. 4 Hz), 8. 27 (2H, dd, 1 = 11. 8, 
2. 4 Hz), 7. 82 (4H, d, J = 8. 5 Hz), 7. 61 (IH, 
d, J = 2. 4 Hz), 7. 53 (2H, d, J = 8. 5 Hz), 
7. 47 (2H, d, J = 8. 5 Hz), 7. 19-7. 13 (2H, m), 
6. 98 (IH, d, J = 8. 5 Hz), 5. 68 (2H, s), 4. 11 
(2H, d, J = 7. 3 Hz), 3. 89.-3. 82 (5H, m), 3. 77 
(3H, s), 3. 30-3. 24 (2H, m), 2. 17-2. 07 (IH, 

m), 1.47 (2H, br d, J = 11. 5 Hz), 1. 37-1. 27 
(2H, m). 

MS (APCI) m/z : 701 [ (M+H)+]. 

& 
N 

F nXXoH 
o o 

H2N^ 

H2N^hT 
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mi 3-4] 
m r? 
M 

N F A H2N^KT 
v'l 'r tf ]i H 
0 0 0 0 XX o o 

H2N^N 
'H-NMR (DMS0-D6) 6: 12.95 (IH, s), 8.76. 
(IH, d, J = 2. 4 Hz), 8. 25 (IH, d, J = 2. 4 

Hz), 8. 13 (IH, d. J = 1. 8 Hz), 7. 80 (2H, d, 
I = 8. 5 Hz), 7. 61 (IH, d, J = 2. 4 Hz), 7. 52 
(2H, d, J = 8. 5 Hz), 7. 35 (IH, t, J = 7. 6 

Hz), 7. 19-7. 09 (4H, m), 6. 98 (IH, d, J = 8. 5 
Hz), 5.67 (2H, s), 4. 10 (2H, d, J = 7. 3 Hz), 
3. 89-3. 82 (5H, m). 3. 77 (3H, s), 3. 31-3. 24 
(2H, m), 2.38 (3H, s), 2. 14-2.02 (IH, m), 
1.47 (2H, brd, J = 11. 5 Hz), 1.36-1.25 (2H, 
w. 
MS (APCI) m/z : 649 [ (M+H)+]. 

m r° r? H2N^F 

M N N H 
N H2N^NT 0*1 

^VULNY/VF 
9 0 0 

o o 
H2N^hr 

'H-NMR (CDClj) 8 : 12. 99 (IH, s), 8. 56 (IH, 
d, J = 3. 0 Hz), 8.31 (IH, d, J = 2. 4 Hz), 
7. 92 (IH, dd, J = 12. 1, 1. 8 Hz), 7. 59 (IH, 
d, J = 2. 4 Hz), 7.51-7.44 (4H, m), 7.40-7.29 
(3H, m), 7. 11-7.06 (IH, m), 7.05-7.02 (IH, 

m), 6. 93 (IH, d, J = 8. 5 Hz), 4. 56 (2H, s), 
4.07-4.00 (2H, m), 3.94 (3H, s), 3.92 (3H, 
s), 3. 88 (2H, d, J = 7. 3 Hz), 3. 39 (2H, t, 
J = 11.2 Hz), 2. 71 (2H, q, J = 7. 5 Hz), 
2.18-2.07 (IH, m), 1.66-1.58 (IH, m), 
1.51-1.38 (2H, m), 1.31-1.24 (4H, m). 
MS (ESI) m/z : 663 [(M+H)'] 
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mi 3-5] 

10 

H2N~N' 

'H-NMR (CDC13) 8: 12.86 (IH, s), 8.58 (IH, d, 
J = 2.4 Hz), 8. 25 (IH, d, J = 2. 4 Hz), 7. 87 (2H, 
d, I = 7. 9 Hz), 7. 57 (IH, d, J = 1. 8 Hz), 
7.51-7.46 (5H, m), 7.32 (2H, d, J = 7. 9 Hz), 
7. 08-7. 02 (2H, m), 6. 96 (IH, d, J = 8. 5 Hz), 4. 66 
(2H, s), 4.10-3.94 (7H, m), 3.91 (3H, s), 
3. 90-3. 80 (4H, m), 3. 79-3. 64 (2H, m), 3. 59-3. 51 
(IH, m), 3.44-3.35 (2H, m), 2.7.1 (2H, q, J = 7.7 
Hz), 2.18-2.05 (IH, m), 1.69-1.58 (IH, m), 
1. 51-1. 39 (2H, m), 1. 27 (3H, t, J = 7. 6 Hz). 
MS (ESI) m/z : 731 [ (M+H)+] 

H,N 

H2N~N 

11 o o 

H2N~N 
'H-NMR (CDClj) 5: 12.85 (IH, s), 8.57 (IH, d, 
J = 2. 4 Hz), 8.20 (IH, d, J = 2. 4 Hz), 7.86 (2H, 
d, J = 8. 5 Hz), 7. 71 (IH, s), 7. 65 (IH, s), 
7. 50-7. 43 (6H, m), 7. 29 (2H, d, J = 8. 5 Hz), 4. 61 
(2H, s), 4. 17 (2H, d, J = 5. 5 Hz), 4.07-3.95 (3H, 
m), 3. 88 (2H, d, J = 7. 3 Hz), 3. 84-3. 78 (2H, m), 
3. 77-3. 67 (2H, m), 3. 62-3. 54 (IH, m), 3. 44-3. 27 
(3H, m), 2.41 (3H, s), 2. 18-2.04 (IH, m), 
1. 69-1. 56 (2H, m), 1. 51-1. 38 (2H, m). 
MS (ESI) m/z : 661 [ (M+H)+] 

H,N O O 

OH H2N~N 
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m 13 - 6 ] 
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[ill. 3 - 7 ] 

W4 

'H-NMR (CDC 13) 6: 12.88 (IH, s), 8.57 (IH, d, 
J = 2. 4 Hz). 8. 50 (IH, d, J = 5. 5 Hz), 8. 37 (IH, 
d, J = 2. 4 Hz), 7. 88 (2H, d, J = 8. 5 Hz), 7. 65 
(IH, d, J = l. 8 Hz), 7.50-7.43 (5H, n), 7.34 (IH, 
s), 7.32-7.27 (3H, m), 4.81 (2H, s), 4.04 (2H, 
dd, J = 11.5, 3. 6 Hz), 3. 88 (2H, d, J = 7. 3 Hz), 
3. 39 (2H, t, J = 11. 5 Hz), 2. 61 (3H, s), 2. 41 
(3H, s), 2.18-2.04 (IH, i), 1.68-1.57 (2H, m), 
1.51-1.39 (2H, m). 
MS (ESI) m/z : 586 [ (M+H) 1 

H,N 

H,N N 

W15 H,N 

H2N^N 

H2N~N 
'H-NMR (CDClj) o: 12.99 (IH, s), 8.56 (IH, d, 
J = 2. 4 Hz), 8.30 (IH, d, J = 1. 8 Hz), 7.92 (IH, 
dd, J = 12. 1, 1.8 Hz), 7.58 (IH, d, J = 2. 4 Hz), 
7. 51-7. 43 (4H, m), 7.39-7.35 (IH, m), 7.35-7.29 
(2H, m), 7.07-7.01 (2H, m), 6.96 (IH, d, J = 7. 9 
Hz), 4.57 (2H, s), 4.10-3.94 (6H, m), 3.92-3.86 
(5H, m), 3.86-3.80 (2H, m), 3.79-3,63 (2H, m), 
3.59-3.51 (IH, m), 3.44-3.35 (2H, m), 2.71 (2H, 
Q, J = 7. 5 Hz), 2. 18-2. 04 (IH, m), 1. 70-1. 57 (2H, 
m), 1. 53-1. 38 (2H, m), 1. 27 (3H, t, J = 7. 5 Hz). 
MS (ESI) m/z : 749 t (M+H)+] 

0i|16 

O O 

°vJ° 
N-

N-

H2N^N' 
'H-NMR (CDC13) d: 12.86 (IH, s), 8.57 (IH, d, 
J = 3. 0 Hz), 8. 21 (IH, d, J = 2. 4 Hz), 7. 86 (2H, 
d, J = 8. 5 Hz), 7. 72 (IH, s), 7. 65 (IH, s), 
7.53-7.44 (6H, m), 7.32 (2H, d, J = 7. 9 Hz), 4.61 
(2H, s), 4.17 (2H, d, J = 5. 5 Hz), 4.08-3.94 (3H, 
m), 3. 88 (2H, d, J = 7. 3 Hz), 3. 84-3. 78 (2H, m), 
3.77-3.67 (2H, m), 3.63-3.54 (IH, m), 3.44-3.27 
(3H, m), 2.71 (2H, q, J = 7. 6 Hz), 2.18-2.04 (IH, 
m), 1. 71-1. 55 (2H, m), 1. 51-1. 38 (2H, n), 1. 27 
(3H, t, J = 7. 6 Hz). 
MS (ESI) m/z : 675 [ (M+H)+] 
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m 13-8] 

mi 

H2N~N 
'H-NMR (CDClj) 8: 12.83 (IH, s), 8.53 (IH, d, 
J = 2. 0 Hz), 8. 27 (IH, d, J = 2. 0 Hz), 7. 87 (2H, 
d, J = 8. 0 Hz), 7.57 (IH, d, J = 2. 0 Hz), 
7. 50-7. 42 (5H, m), 7. 29 (2H, d, J = 8. 0 Hz), 7. 09 
(IH, d, J = 8. 0 Hz), 7.03 (IH, s), 6. 94 (IH, d, 
J = 8. 0 Hz), 4. 62 (2H, br s), 3. 94 (3H, s), 3. 92 
(3H, s), 3. 89-3. 80 (4H, m), 3. 64 (2H, t, J = 11. 5 
Hz), 2.41 (3H, s), 1.73-1.63 (2H, m), 1.37 (2H, 
d, J = 12. 5 Hz), 1. 17 (3H, s). 
MS (APCI) m/z : 645 [ (M+H)+]: 

OH 

H,N 

H2N^N 

m\8 
H,N 

OH H;N N 

'H-NMR (CDClj) d: 12.74 (IH, s), 8.55 (IH, d. 
J = 2. 0 Hz), 8. 27 (IH, d, J = 2. 0 Hz), 7. 87 (2H, 
d, J = 8. 0 Hz), 7. 59-7. 53 (3H, m), 7. 49 (2H, d, 
J = 8.0 Hz), 7.44 (IH, d, J = 2. 0 Hz), 7. 17 (2H, 
t, J = 8. 0 Hz), 7.09 (IH, d, J = 8. 0 Hz), 7.04 
(IH, s), 6.94 (IH, d, J = 8.0 Hz), 4.63 (IH, br 
s), 3.94 (3H, s), 3.92 (3H, s), 3.89-3.82 (4H, 
m), 3. 64 (2H, t, J = 11. 0 Hz), 1. 74-1. 65 (2H, 
m). 1.38 (2H, d, J = 13.0 Hz), 1. 18 (3H, s). 
MS (APCI) m/z : 649 [(M+H)*]. 

«19 

H,N 

OH H2N~N 

H2N~N' 

'H-NMR (CDClj) 6: 12. 75. (IE s), 8.52 (IH, d, 
J = 2. 5 Hz), 8. 22 (IH, t, J = 2. 5 Hz), 7. 83 (2H, 
d, J = 8. 5 Hz), 7.55-7.51 (2H, m), 7.47-7.42 (4H, 
m). 7. 25 (2H, d, J = 8. 5 Hz), 7. 05 (IH, dd, J 
= 8.5, 2.0 Hz), 7.00 (IH, d, J = 2. 0 Hz), 6.90 
(IH, d, J = 8. 5 Hz), 4. 62 (2H, s), 4.07 (2H, d, 
J = 20. 5 Hz), 3. 90 (3H, s), 3. 90-3. 85 (5H, m), 
3. 72-3.64 (2H, m) , 2.37 (3H, s), 1.89-1.68 (4H, 
m). 
MS (APCI) m/z : 649 [ (M+H)+]. 
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m 13-9] 

M 
m 
20 

'H-NMR (CDClj) 
2.4 Hz), 8. 26 

12.84 (IH, s), 8. 53 (IH, d, J = 
, d, J = 2. 4 Hz), 7. 87 (2H, d, J 

= 8. 0 Hz), 7. 56 (IH, d, J = 2. 4 Hz), 7. 50-7. 43 (5H, 
m), 7. 29 (2H, d, J = 8. 5 Hz), 7. 07-7. 02 (2H, m), 6. 96 
(IE d„ J = 8. 5 Hz), 4.67-4.61 (2H, i), 4.17-3.48 
(18H, m), 2.41 (3H, s), 1.74-1.64 (2H, m), 1.38 (2H, 

d, J = 12. 5 Hz), 1. 17 (3H, s). 
MS (APCI)' m/z : 731 [ (M+H)+]. 

OH 

H,N 

H2N N 

21 

H,N 

OH H2N^~N 

d, J = 
2.4 Hz), 8. 26 (IH, d, J = 2.4 Hz), 7. 87 (2H, d, J 
= 8. 5 Hz), 7. 58-7. 44 (6H, m), 7. 18 (2H, t, J = 8. 5 
Hz), 7.07-7.02 (2H, m), 6.96 (IH, d, J = 8. 5 Hz), 
4.65-4.61 (2H, m), 4.15-3. 51 (18H, m), 1.74-1.65 
(2H, m), 1. 38 (2H, d, J = 13. 5 Hz), 1. 18 (3H, s). 

MS (APCI) m/z : 735 [ (M+H)+]. 

m 
22 

OH 

'H-NMR (CDClj) 3: 12.87 (IH, s), 8.54 (IH, d, J = 
2. 0 Hz), 8. 32 (IH, d, I = 2. 0 Hz), 7. 92 (IH, dd, J 
= 11.8, 2. 0 Hz), 7. 59 (IH, d, J = 2. 0 Hz), 7. 57-7. 52 
(2H, m), 7.48-7.44 (2H; m). 7.38 (IH, t, J = 8. 5 Hz), 
7. 18 (2H, t, J = 8. 5 Hz), 7. 09 (IH, dd, J = 8. 5, 2. 0 
Hz), 7. 04 (IH, d, J = 2. 0 Hz), 6. 94 (IH, d, J = 8. 5 
Hz), 4.56-4.52 (2H, m). 3.95 (3H, s), 3.92 (3H, s), 
3.91-3.84 (4H, m), 3.69-3.61 (2H, m), 1.74-1.66 
(2H, m), 1. 39 (2H, d, J = 13. 0 Hz), 1. 18 (3H, s). 
MS (APCI) m/z : 667 [ (M+H) -+]. 
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mi 3-1 o] 

M m 
23 

N-C° 
ft H 

XJ1 0 0 lJyylA0' 
H2N N 

'H-NMR (CDClj) 5: 12.83 (IH, s), 
8.57 (IH, d, J = 2.4 Hz), 8. 30 (IH, 
d, J = 2.4 Hz), 7. 91 (IH, dd, J = 
12. 2, 1. 8 Hz), 7. 72 (IH, d, J = 2. 4 
Hz), 7.58 (IH, d, J = 1. 8 Hz), 7.49 
(2H, d, J = 7. 9 Hz), 7.44 (IH, dd, 
J = 8. 5, 1. 8 Hz), 7.40-7. 33 (IH, m), 
7.32-7.24 (2H, m), 7.08-7.01 (2H, 
m), 6. 96 (IH, d, J = 7. 9 Hz), 4. 57 
(IH, br s), 4. 16-4. 02 (6H, m), 
4.02-3.93 (2H, m), 3.92-3.80 (5H, 
m), 3.78-3.64 (5H, m), 3.62-3.51 
(IH, m), 2.41 (3H, s), 1.94-1.87 
(2H, m), 1.86-1.75 (2H, m). 

MS (ESI) m/z : 760 [ (M+H)+] 

N>G° 
!(XOH 
0 0 

H2N^F 

^YY^o' 
H2N^NJ 

2 m 
24 

?oo 
lfN|| H 

o o 0' 
H2N^ir 

'H-NMR (CDC13) 6: 12.97 (IH, s), 
8. 52 (IH, d, 1 = 2. 4 Hz), 8. 30 (IH, 
d, J = 1. 8 Hz), 7. 92 (IH, dd, J = 
12. 2, 1. 8 Hz), 7.58 (IH, d, J = 1. 8 
Hz), 7.49-7.42 (4H, m), 7.36 (IH, t, 
J = 8. 2 Hz), 7. 29 (2H, d, J = 7. 9 Hz), 
7. 07-7. 01 (2H, m), 6. 96 (IH, d, J = 
8.5 Hz), 4. 59-4. 54 (IH, m), 
4.10-4.03 (2H, m), 4.01-3.95 (2H, 
m), 3. 91 (3H, s), 3. 89-3. 80 (6H, m), 
3. 79-3.51 (5H, m), 2.41 (3H, s), 
1.74-1.61 (2H, m), 1.54-1.42 (IH, 
m), 1.41-1. 34 (2H, m), 1. 17 (3H, s). 
MS (ESI) m/z : 749 [ (M+H)+] 

?a 
N 

0 0 

0^ 
H2N^F ^0 ,.^O 

H2N^N 
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m 13-12] 
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m i3-i3] 

m 
w 
29 

"H-NMR (DMS0-D6) 8: 13.10 (IH, s), 8.77 (IH, d, J 
= 2.4 Hz), 8.30 (IH, d, J = 2. 4 Hz), 8. 15 (IH, d, 
J = 2. 4 Hz), 7.91-7.88 (IH, m), 7.62-7.61 (IH, m), 
7.42-7.33 (3H, m), 7.18-7.09 (4H, m), 6.98 (IH, d, 
J = 8. 5 Hz), 5. 70 (2H, s), 4. 10 (2H, d, J = 7. 3 Hz), 
3.98-3.73 (10H, m), 3.69-3.59 (2H, m), 3.52-3.46 
(IH, m), 3.42-3.37 (IH, m), 3.27 (2H, t, J = 10. 9 

Hz), 2.38 (3H, s), 2.12-2.03 (IH, m), 1.46 (2H, br 
d, J = 10. 9 Hz), 1. 35-1. 25 (2H, m). 
MS (APCI) m/z : 753 [ (M+H) 1. 

OH 

H,N 

H2N N 

M 
W 
30 

H,N 

OH 

H2N~N" 

'H-NMR (DMS0-D6) 8: 12.95 (IH, s), 8.76 (IH, d, J 
= 2.4 Hz), 8. 25 (IH, d, J = 2.4 Hz), 8. 14 (IH, d, 
J = 2. 4 Hz), 7. 80 (2H, d, J = 8. 5 Hz), 7. 61 (IH, d, 
J = 2. 4 Hz), 7. 52 (2H, d, J = 8. 5 Hz), 7. 35 (IH, t, 
J = 7. 6 Hz), 7. 20 (IH, d, J = 2. 4 Hz), 7. 15-7. 09 (3H, 
m), 6. 99 (IH, d, J = 8. 5 Hz), 5.70 (2H, s), 4.10 (2H, 
d, J = 6. 7 Hz), 3.98-3.75 (10H, m), 3.69-3.59 (2H, 
m), 3.53-3.47 (IH, m), 3.42-3.37 (IH, m), 3. 27 (2H, 
t, J = 11. 8 Hz), 2. 38 (3H, s), 2. 12-2. 03 (IH, m), 
1.47 (2H, br d, J = 10.9 Hz), 1.35-1.25 (2H, m). 
MS (APCI) m/z : 735 [ (M+H)+]. 

31 

H,N 

OH 

H2N N 
'H-NMR (CDClj) <5: 12.73 (IH, s), 8.58 (IH, d, J = 
2. 4 Hz), 8. 31 (IH, d, J = 2. 4 Hz), 7. 90 (IH, dd, J 
= 11.5, 1.8 Hz), 7. 75 (IH, d, J = 2. 4 Hz), 7. 63-7. 56 
(3H, m), 7. 44 (IH, dd, J = 8. 2, 2. 1 Hz), 7. 37 (IH, 
t, J = 8.2 Hz), 7.21-7.14 (2H, m), 7.07-7.00 (2H, 
m), 6. 96 (IH, d, J = 8. 5 Hz), 4. 58-4. 53 (IH, n), 4. 14 
(3H, s), 4.12-4.02 (3H, m), 4.01-3.94 (2H, m), 
3.92-3.79 (5H, m), 3.78-3.64 (5H, m), 3.59-3.51 
(IH, m). 1.94-1.87 (2H, m), 1.86-1.77 (2H, m). 
MS (ESI) m/z : 764 [ (M+H)+] 
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[Hi 3 — 1 4] 

m 
32 

12.73 (IH, s). 8.58 (IH, d, J = 2. 4 
Hz), 8. 31 (IH, d, J = 2. 4 Hz), 7.90 (IH, dd, J = 12. 1, 
1.8 Hz), 7.74 (IH, d, J = 2. 4 Hz), 7.63-7.55 (3H, m), 
7.47-7.42 (IH, m), 7.37 (IH, t, J = 8. 2 Hz), 7.17 (2H, 
t,: J = 8. 8 Hz), 7. 08 (IH, dd, J = 8. 5, 1. 8 Hz), 7. 03 
(IH, d, J = 1. 8 Hz), 6. 93 (IH, d, J = 8. 5 Hz), 4. 56 
(IH, s), 4.14 (2H, s), 4.12-4.05 (2H, m), 3.94 (3H, 
s), 3.91 (3H, s), 3.78-3.68 (2H, m), 1.94-1.87 (2H, 
i), 1.86-1.77 (2H, m), 1.53-1.41 (IH, m). 
MS (ESI) m/z : 678 [(M+H)*] 

OH 

H,N 

H2N N 

33 

H,N 

HjN N 

12. 83 (IH, 8. 57 (IH, d, J = 2. 4 
8.31 (IH, d, J = 1. 8 Hz), 7. 94-7. 88 (IH, m), 7. 72 
d, J = 2. 4 Hz), 7. 59 (IH, d, J = 1. 8 Hz), 7. 52-7. 41 
m), 7. 37 (IH, t, J = 8. 2 Hz), 7. 29 (2H, d, J = 

7. 11-7.05 (IH, m), 7.05-7.01 (IH, m), 6.93 
J = 8. 5 Hz), 4.58 (IH, s), 4. 13 (2H, s), 

4.11-4.04 (2H, m), 3.94 (3H, s), 3.92 (3H, 
(2H, t, J = 11. 5 Hz), 2.41 (3H, s), 1. 94-1 

m), 1.86-1.75 (2H, m), 1.53-1.41 (IH, m). 
MS (ESI) m/z : 674 [ (M+H)+] 

s), 3.73 
.87 (2H, 

m 
34 H2N~N 

"H-NMR (CDC1.) J = 2. 4 
Hz), 8.48-8.46 (2H, m), 8.41 (IH, d, J = 2. 4 Hz), 8.31 
(IH, d, J = 2. 4 Hz), 7.93 (IH, dd, J = 11. 8, 2. 4 Hz), 
7.64-7.59 (2H, m), 7.50 (IH, dd, J = 8. 5, 2.4 Hz), 
7. 38 (IH, t, J = 8. 2 Hz), 7. 07-7. 03 (2H, m), 6. 96 OH, 
d, J = 8. 5 Hz), 4. 56 (2H, s), 4. 15-3. 64 (15H, m), 
3.59-3.52 (IH, m), 3.42-3. 35 (2H, m), 2.40 (3H, s), 
2. 22-2. 10 (IH, m), 1. 62 (2H, d, J = 18. 8 Hz), 
1.51-1.41 (2H, m). 
MS (APCI) m/z : 736 [ (M+H)+]. 
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m 13 -1 s ] 
N>a 0^1 

H2N^ 
JjMZi 

35 
A H nr^Nm rr°^° 

FXJ o o 
H2N^N^ 

'H-NMR (CDC13) <5: 12.61 (IH, s), 
8. 58 (IH, d, J = 2.4 Hz), 8. 26 (IH, 
d, J = 1. 8 Hz), 7. 85 (2H, d, J = 8.5 
Hz), 7. 74 (IH, d, J = 2. 4 Hz), 
7.64-7. 55 (3H, m), 7. 49 (2H, d, J = 
8.5 Hz), 7. 21-7. 15 (2H, m), 
7.08-7.01 (2H, m), 6. 96 (IH, d, J = 
8.5 Hz), 4. 68-4. 63 (IH, m), 
4.15-4.02 (6H, m). 4.01-3.95 (2H, 
m), 3. 90 (3H, s), 3. 86-3. 80 (2H, m), 
3.79-3.64 (5H, m), 3.59-3.52 (IH, 
m), 1. 95-1. 88 (2H, m), 1. 86-1. 76 
(2H, m). 

MS (ESI) m/z : 746 [ (M+H)+] 

.NN 

pJ^J 0 0 
H2N^NT 

% r? HzN^F 

Mi 
M P F rN> H2N-^IT 

36 F(", » 
1 i Jl N F ^ 0 

TX^XXo-
H2N^hT 

'H-NMR (DMS0-D6) 6 : 13. 10 (IH, s), 
8.77 (IH, d, J = 2. 4 Hz), 8.29 (IH, 
d, J = 2. 4 Hz), 8. 15 (IH, d, J = 2. 4 
Hz), 7. 91-7. 88 (IH, m), 7.61 (IH, d, 
J = 2. 4 Hz), 7.43-7. 33 (3H, m), 
7. 17-7. 09 (4H, m), 6. 98 (IH, d, J = 
8.5 Hz), 5. 69 (2H, s), 4. 10 (2H, d, 
J = 7. 3 Hz), 3. 88-3. 82 (5H, m), 3. 76 
(3H, s), 3. 27 (2H, t, J = 10. 9 Hz), 
2.38 (3H, s), 2.13-2.02 (IH, m), 
1.47 (2H, br d, J = 10. 3 Hz), 
1.35-1.25 (2H, m). 
MS (APCI) m/z : 667 [ (M+H)+]. 

0 0 

' 
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m 13-16] 

m 
37 

^0° 
N 

o" 

'H-NMR (CDClj) o: 12.75 (IH, s), 
8.55 (IH, d, J = 2. 4 Hz), 8.30 (IH, 
d, J = 2. 4 Hz), 7. 94-7. 87 (IH, m), 
7.61-7.50 (3H, m), 7.46-7.42 (IH, 
m), 7. 36 (IH, t, J = 8. 2 Hz), 
7. 07-6. 92 (5H, m), 4.57-4.51 (IH, 
m), 4.10-4.03 (2H, m), 4.01-3. 94 
(2H, m), 3.90 (3H, s), 3.89-3.82 
(5H, m), 3.82-3.59 (6H, m), 
3.59-3.51 (IH, m), 1.73-1.64 (2H, 
in), 1.42-1. 35 (2H, m), 1. 18 (3H, s). 
MS (ESI) m/z : 771 [ (M+H)+] 

'H-NMR (CDC 13) 6: 12.63 (IH, s), 
8.58-8.55 (IH, m), 8.27-8.24 (IH, 
m), 7. 86 (2H, d, J = 8. 5 Hz), 
7. 62-7. 54 (2H, m), 7. 50 (3H, t, J = 
9. 4 Hz), 7. 08-6. 92 (5H, m), 
4.68-4.62 (IH, m), 4.12-4.02 (2H, 
m), 4.01-3.94 (2H, m), 3. 91 (3H, s), 
3. 89-3. 82 (6H, m), 3. 81-3. 62 (5H, 
m), 3.59-3.51 (IH, m), 1.74-1.56 
(2H, m), 1.42-1.35 (2H, m), 1.17 
(3H, s). 
MS (ESI) m/z : 753 [ (M+H)+] 
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mi 3-18] 

42 

H2N N 

'H-NMR (DMSO-D6) 6: 13.20 (IH, s), 8.72 (IH, d, 
J = 2.4 Hz), 8. 17 (IH, d, J = 2. 4 Hz), 7.92 (IH. 
d, J = 6. 1 Hz), 7. 85 (IH, dd, J = 12. 1, 2. 4 Hz), 
7.58 (2H, d, J = 7. 9 Hz), 7.36 (IH, dd, I = 8. 2, 
2. 4 Hz), 7.27-7.18 (3H, m), 6.43 (IH, d, J = 6. 1 
Hz), 5.28 (2H, s), 4. 11 (2H, d, J = 7. 3 Hz), 3.86 
(2H, dd, J = 10. 9, 3. 3 Hz), 3.68 (3H, s), 3.27 (2H, 
t, J = 10.9 Hz), 2.36 (3H, s), 2.14-2.06 (IH, m), 
1.46 (2H, brd, J = 10.3 Hz), 1.36-1.26 (2H, m), 
1. 09 (OH, t, J = 7. 0 Hz). 
MS (APCI) m/z : 543 [(M+HH. 

H,N 

H2N~N 

43 
H2N~N" 

'H-NMR (CDC 13) <5: 12.91 (IH, s), 8.62 (IH, d, J 
= 2. 4 Hz), 8.27 (IH, d, J = 2. 4 Hz), 7.88 (2H, d, 
J = 8. 5 Hz), 7.58 (IH, d, J = 2. 4 Hz), 7.52-7.44 
(5H, m), 7.30 (2H, d, J = 8. 5 Hz), 7.11-7.07 (IH, 

m), 7.05-7.02 (IH, m), 6.94 (IH, d, J = 8. 5 Hz), 
4.68-4.62 (IH, m), 4.11-4.04 (IH, m), 4.01-3.89 
(7H, m), .3.82-3.72 (IH, m), 3.45-3.36 (IH, m), 
3.36-3.28 (IH, m). 2.42 (3H, s), 2.00-1. 87 (IH, 
m), 1.80-1.59 (4H, m), 1.55-1.26 (4H, m). 
MS (APCI) m/z : 645 [(M+H)1] 

M 
m 
44 

H,N 

OH H2N^N 

'H-NMR (CDClj) 8: 12.92 (IH, s), 8.62 (IH, d, J 
= 2. 4 Hz), 8.26 (IH, d, J = 2. 4 Hz), 7. 88 (2H, d, 
J = 8. 5 Hz), 7. 60 (IH, d, J = 2. 4 Hz), 7. 53-7. 45 
(5H, m), 7.30 (2H, d, J = 8. 5 Hz), 7. 11-7.06 (IH, 
m), 7. 05-7. 02 (IH, m), 6. 94 (IH, d, J = 8. 5 Hz), 
4.83-4.76 (IH, m), 4.10-4.04 (IH, m), 4.01-3.90 
(7H, m), 3.82-3.73 (IH, m), 3.45-3.36 (IH, m), 
3.36-3.27 (IH, m). 2.42 (3H, s), 2.11-1.87 (2H, 
m), 1. 79-1. 72 (IH, m), 1. 62 (3H, d, J = 6. 7 Hz), 
1.48-1.29 (3H, m). 
MS (APCI) m/z : 645 [ (M+H) 1 
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mi 3-19] 

45 

'H-NMR (DMSO-DB) 8 
(IH, 
(IH, 
(IH, 

d, J 
d, J 
d, J 

(IH, dd, J 
(2H, d, I 

d, J = 8.5 Hz), 
Hz), 3.88-3.8; 

2. 4 Hz), 
2. 4 Hz), 
2. 4 Hz), 
11.8, 1. 
7. 9 Hz), 

H2N 
13. 34 (IH, 
8.61 (IH, 
8. 18 (IH, 
7. 58 (2H, 

d, J = 1. 8 Hz), 8. 74 
t, J = 8. 5 Hz), 8. 27 
d, J = 2. 4 Hz), 7.65 
d, J = 7. 9 Hz), 7. 49 

5 Hz), 7.40-7. 38 (IH, m), 7. 27 
7. 20-7. 14 (2H, m), 6.99 (IH, 

5. 81 (2H, s), 4. 12 (2H, d, J = 7. 3 
(5H, m), 3.77 (3H, s)', 3.27 (2H, 

t, J = 10. 9 Hz), 2.36 (3H, s), 2. 17-2.05 (IH, 
1.46 (2H, br d, J = 10.9 Hz), 1.36-1.26 (2H, 
MS (APCI) m/z : 649 [(M+H)*]. 

m). 

OH 

H,N 

M 
46 

HoN 
OH 

H2N~N 
'H-NMR (DMS0-D6) 8 : 13. 27 (IH, d, J = 2. 4 Hz), 
(IH, d, J = 2. 4 Hz), 8.53 (IH, t, I = 8. 5 Hz), 
(IH, d, J = 2. 4 Hz), 7. 89 (IH, d, J = 6. 1 Hz), 
(2H, d, J = 8. 5 Hz), 7.27 (2H, d, J = 8. 5 

7. 16-7.06 (2H, m), 6.43 (IH, d, J = 6. 1 Hz), 
(2H, s), 4. 11 (2H, d, J = 7. 3 Hz), 3.86 (2H, 
J = 11. 2, 3.0 Hz), 3.68 (3H, s), 3.27 (2H, 
= 11. 2 Hz), 2.36 (3H, s), 2. 15-2.06 (IH, m), 
(2H, br d, J = 10.9 Hz), 1.36-1.26 (2H, m) 

MS (APCI) m/z : 543 [(M+H)*]. 

8. 73 
8. 17 
7.57 
Hz), 
5. 29 
dd, 

t, J 
1.46 

m 
m 
Al 

H2N~N' 
•H-NMR (CDClj) 8: 12. 86-12. 84 (IH, m), 8.57 (IH, 
d, J = 2. 4 Hz), 8.20 (IH, d, J = 2. 4 Hz), 7. 88-7. 84 
(2H, m), 7.70-7.69 (IH, m), 7.56-7.55 (IH, m), 
7.48-7.45 (6H, m), 7.31-7.27 (2H, m), 4.60-4.55 
(2H, m), 4.06-4.00 (2H, m), 3.94 (3H, s), 3.87 
(2H, d, J = 7. 3 Hz), 3.43-3.35 (2H, m), 2.41 (3H, 
s), 2. 16-2.06 (IH, m), 1.65-1.57 (2H, m), 
1.50-1.38 (2H, m). 
MS (ES+APCI) m/z : 575 [(M+H)*]. 
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[HI 3 - 2 0] 

48 

H2N~N 
'H-NMR (CDC1,) 6: 12.61 (IH, s), 8.59 (IH, d, J = 
2.4 Hz), 8. 26 (IH, d, J = 2. 4 Hz), 7.85 (2H, d, J 
= 8. 5 Hz), 7. 74 (IH, d, I = 2. 4 Hz), 7. 64-7. 55 (3H, 
m), 7.„49 (2H, d, J = 8.5 Hz), 7.21-7.14 (2H, m), 
7.08-7.01 (2H, m), 6.96 (IH, d, J = 7. 9 Hz), 
4.68-4.62 (2H, m), 4.17-4.03 (6H, m), 4.01-3.94 
(2H, m), 3.91 (3H, s), 3.89-3.80 (2H, m); 3.79-3.64 
(4H, m), 3.60-3.51 (IH, m), 1.95-1.88 (2H, m), 
1.87-1.76 (2H, m). 
MS (APCI) m/z : 746 [ (M+H)+] 

OH 

H,N 
o-^ 

H2N^N' 

49 
H2N~N 

'H-NMR (CDClj) 8: 12.80 (IH, s), 8. 57 (IH, d, J = 
2. 4 Hz), 8.31 (IH, d, J = 2.4 Hz), 7.74-7.69 (2H, 
m), 7.51-7.45 (4H, m). 7.29 (2H, d, J = 7. 9 Hz), 7.23 
(IH, d, J = 8. 5 Hz), 7. 09 (IH, dd, J = 8. 2, 2. 1 Hz), 
7.04 (IH, d, J = 2. 4 Hz), 6.93 (IH, d, J = 7. 9 Hz), 
4.42-4.35 (2H, n), 4.03 (2H, dd, I = 11.6, 3. 7 Hz), 
3. 94 (3H, s), 3. 92 (3H, s), 3. 88 (2H, d, J = 7. 3 Hz), 
3.39 (2H, t, J = 11. 3 Hz), 2.41 (3H, s), 2.22 (3H, 
s), 2.16-2.07 (IH, m), 1.66-1.57 (2H, m), 1.51-1.39 
(2H, m). 

MS (APCI) m/z : 645 [ (M+H)+]. 

m 
50 H2N~N' 

'H-NMR (DMSO-D,) a : 13. 16 (IH, s), 8.76 (IH, d, J 
= 2. 4 Hz), 8.69 (IH, d, J = 2. 4 Hz), 8.52-8.46 (2H, 
m), 7.93-7.85 (2H, m), 7.71 (IH, dd, J = 8.5, 2.4 
Hz), 7.40 (IH, dd, J = 8. 5, 2.4 Hz), 7. 22 (IH, t, 
J = 8. 5 Hz), 6.43 (IH, d, J = 5. 5 Hz), 5.29 (2H, s), 
4. 20 (2H, d, J = 7. 3 Hz), 3. 86 (2H, dd, J = 11. 2, 
3. 3 Hz), 3. 69 (3H, s), 3. 27 (2H, t, J = 11. 2 Hz), 
2.36 (3H, s), 2. 11-2.01 (IH, m), 1.47 (2H, br d, J 
= 10. 3 Hz), 1. 37-1. 26 (2H, m). 
MS (APCI) m/z : 544 [ (M+H)+]. . 



WO 2016/006706 
110 

PCT/JP2015/069976 

m 13 - 21 ] 

m 
51 

8.71 (IH, d, J 
7.82-7.80 (3H, 
(2H, d, 1 = 8. 5 
(IH, d, J = 4. 9 

: 7. 3 Hz), 3. 86 
(2H, dd, J = 10. 9, 3. 0 Hz), 3. 27 (2H, t, 1 = 10. 9 

Hz), 2.36 (3H, s), 2.14-2.05 (IH, m), 1.92 (3H, s), 
1.46 (2H, br d, J = 10.9 Hz), 1.37-1.26 (2H, m). 
MS (APCI) m/z : 509 [ (M+H)+]. 

= 2. 4 Hz), 8. 17 (IH, 
m), 7.59 (2H, d, J 
Hz), 7.20 (2H, d, J 
Hz), 5.09 (2H, s), 

(IH, s), 
d, J = 2. 4 Hz), 

= 8. 5 Hz), 7. 26 
= 8. 5 Hz), 6. 53 
4. 11 (2H, d, J = 

OH 

H2N~N 

m 
52 

H,N 

H2N~N 

H2N~N' 
"H-NMR (CDClj) o: 13.10 (IH, s), 8.66 (IH, d, J = 
8. 5 Hz), 8. 56 (IH, d, J = 2. 4 Hz), 8. 29 (IH, d, J 
= 2. 4 Hz), 7.58-7.55 (2H, m), 7.51 (2H, d, J = 7. 9 
Hz), 7.47-7.43 (2H, m), 7.29-7.25 (2H, m), 7.09 (IH, 
dd, J = 7. 9, 2. 4 Hz), 7. 03 (IH, d, J = 2. 4 Hz), 6. 94 
(IH, d, J = 7. 9 Hz), 4.67-4.62 (2H, m), 4.03 (2H, 

dd, J = 11. 6, 4. 3 Hz), 3. 95 (3H, s), 3. 92 (3H, s), 
3. 87 (2H, d, J = 7. 3 Hz), 3. 43-3. 35 (2H, m), 2, 40 
(3H, s), 2.18-2.05 (IH, m), 1.64-1.57 (2H, m), ' 
1.50-1.38 (2H, m). 
MS (APCI) m/z : 665 [(M+H)*]. 

53 

H,N 

H2N N 

H2N~N 
"H-NMR (CDClj) 8: 12.98 (IH, s), 8.56 (IH, d, J = 
2.4 Hz), 8. 24 (IH, d, J = 2. 4 Hz), 7. 91 (IH, dd,, J 
= 12.0, 2.0 Hz), 7.69 (IH, s), 7.55 (IH, s), 
7.49-7.42 (5H, m), 7.36-7.26 (3H, m), 4.51-4.46 
(2H, m), 4.04 (2H, dd, J = 11. 5, 3.0 Hz), 3. 94 (3H, 
s), 3. 88 (2H, d, J = 7. 5 Hz), 3. 39 (2H, td, J = 12. 0, 
2.0 Hz), 2.41 (3H, s), 2.18-2.05 (IH, m), 1.51-1.39 
(2H, m). 

MS (APCI) m/z : 593 [ (M+H)+]. 
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m 1 3 - 2 2 ] 

-fcfc X? P- CI 
JM NT 1! JL m A H 
54 o 0 H2N N o o £ 

H2N^N^ 
'H-NMR (CDC 13) <5: 12.86 (IH, s), 8.56 (IH, d, 
J = 2. 4 Hz), 7. 95-7. 86 (3H, m), 7. 49-7. 44 (3H, 
m), 7. 32-7. 27 (4H, i), 6. 79 (IH, d, J = 5. 5 Hz), 
4. 56-4. 51 (2H, m), 4. 07-4. 00 (2H, m), 3. 87 (2H, 
d, J = 7. 3 Hz), 3.43-3.35 (2ft. n), 2.41 (3H, s), 
2.18-2.04 (IH, m), 1.65-1.57 (2H, m), 1.51-1.38 
(2H, m). 

MS (APCI) m/z : 529 [ (M+H) 1 

ffia P & 
H2N Cl 

m A H 
55 . Jl Ji M ^ F Y^V ci o o H,N N \

 

0
 

o £ 

H2N^r*r 
'H-NMR (CDC13) 8: 13.00 (IH, s), 8.55 (IH, d, 
J = 3. 0 Hz), 7.97 (IH, d, J = 6.1 Hz), 7.93 (IH, 
dd, J = 11. 5, 1.8 Hz), 7.49-7.44 (4H, i), 
7. 32-7. 21 (3H, m), 6. 82 (IH, d, J = 5. 5 Hz), 
4.58-4.52 (2H, m), 4.07-4.00 (2H, m), 3.88 (2H, 
d. J = 7. 3 Hz), 3.44-3.35 (2H, m), 2.41 (3H, s), 
2.18-2.05 (IH, m), 1.65-1.58 (2H, m), 1.51-1.41 
(2H, m). 

MS (APCI) m/z : 547 [ (M+H)+] 

m ro r? F 
ss 

A " ? 
N HzNrS ci 

m A " ? 56 
01 

o 0 T y 
O o H2N^N^ 

H2N^N^ 
'H-NMR (CDC13) 8: 13.06 (IH, s), 8.63 (IH, t, 
J = 8. 2 Hz), 8.55 (IH, d, J = 2.4 Hz), 7. 94 (IH, 
d, J = 6. 1 Hz), 7.52-7.45 (3H, m), 7.31-7.25 
(2H, m), 7. 15-7. 09 (2H, m), 6. 80 (IH, d, J = 5.5 

Hz), 4.57-4.50 (2H, m), 4.07-4.00 (2H, m), 3.87 
(2H, d, J = 7. 3 Hz), 3. 44-3. 35 (2H, m), 2. 40 (3H, 
s), 2.16-2.06 (IH, m), 1.65-1.58 (2H, m), 
1.51-1.39 (2H, m). 
MS (APCI) m/z : 547 [ (M+H)+] 
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m 13-23] 

'H-NMR (DMS0-D6) 6: 13. 18 (IH, s), 
8.72 (IH, d, J = 2.4 Hz), 8.51 (IH, 
s), 8. 18 (IH, d, J = 2. 4 Hz), 
7.87-7.81 (4H, m), 7.60-7.53 (4H, 
m), 7. 27 (2H, d, J = 8. 5 Hz), 7. 02 
(IH, d, J = 8. 5 Hz), 6. 23 (2H, s), 

4. 11 (2H, d, J = 7. 3 Hz), 3. 88-3. 83 
(5H, m), 3.79 (3H, s), 3.27 (2H, t, 
J = 10. 9 Hz), 2. 36 (3H, s), 
2. 16-2.05 (IH, m), 1.46 (2H, br d, 
J = 10. 9 Hz), 1. 37-1. 26 (2H, m). 
MS (APCI) m/z : 632 [ (M+H)+]. 

H2N^N 
'H-NMR (DMSO-Dfi) <5: 13.22 (IH, s), 
8. 77 (IH, d, J = 2. 4 Hz), 8. 69 (IH, 
d, J = 2. 4 Hz), 8.52-8.46 (2H, m), 
8. 31 (IH, d, J = 2. 4 Hz), 7. 93 (IH, 
dd, J = 12. 1, 2. 4 Hz), 7. 71 (IH, dd, 
J = 8. 5, 2.4 Hz), 7. 63 (IH, d, I = 
2.4 Hz), 7.49-7.41 (2H, m), 7.18 
(IH, d, J = 2.4 Hz), 7. 11 (IH, dd, 
J = 8/5, 2.4 Hz), 6.99 (IH, d, J = 
8.5 Hz), 5. 71 (2H, s), 4. 21 (2H, d, 
J = 7. 3 Hz), 3. 98-3. 75 (10H, m), 
3.68-3.59 (2H, m), 3.53-3.46 (IH, 
m), 3.42-3. 36 (IH, m), 3. 27 (2H, t, 
J = 10. 9 Hz), 2. 36 (3H, s), 
2. 11-2.02 (IH, m), 1.46 (2H, br d, 
J = 10. 9 Hz), 1. 37-1. 26 (2H, m). 
MS (APCI) m/z : 736 [(M+HH. 
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[Hi 3 - 2 4] 

m 
59 

'H-NMR (CDC 13) 5: 12.72 (IH, s), 8.95 (2H, s), 
8.62 (IH, d, J = 2. 4 Hz), 8.29-8.25 (2H, m), 7.89 
(2H, d, J = 8. 5 Hz), 7. 60 (IH, d, J = 2. 4 Hz), 
7. 50 (2H, d, J = 8. 5 Hz), 7. 11-7. 07 (IH, m), 
7. 05-7. 01 (IH, m), 6. 94 (IH, d, J = 8. 5 Hz), 
4. 79-4. 72 (2H, m), 4. 07-4. 00 (2H, m), 3. 96-3. 90 
(8H, m). 3.40 (2H, t, J = 10. 9 Hz), 2.21-2.09 
(IH, m), 1.66-1.58 (2H, m), 1.53-1.41 (2H, m). 
MS (APCI) m/z : 697 [ (M+H)+] 

Br 

P 
rvVvoH 
LN O O 

H2N~N 

m 
m 
60 Br^N O O 

'H-NMR (CDClg) 6: 12.84 (IH, s), 8.95 (2H, s), 
8. 61 (IH, d, J = 2. 4 Hz), 8. 30 (2H, dd, J = 10. 6, 
2. 1 Hz), 7. 93 (IH, dd, J = 12. 1, 1. 8 Hz), 7. 60 
(IH, d, J = 2.4 Hz), 7.47 (IH, dd, J = 8. 5, 1. 8 

Hz), 7. 38 (IH, t, J = 8. 2 Hz), 7. 09 (IH, dd, J 
= 8. 2, 2. 1 Hz), 7. 03 (IH, d, I = 1.8 Hz), 6.94 
(IH, d, J = 7. 9 Hz), 4. 65-4. 55 (2H, m), 

4. 08-4. 00 (2H, m), 3. 98-3. 90 (8H, m), 3. 44-3. 35 
(2H, m), 2. 22-2. 09 (IH, m), 1. 66-1. 58 (2H, m). 
1.53-1.40 (2H, m). 
MS (APCI) m/z : 715 [ (M+H)+] 

m 
61 

OH 

H2N~N 
'H-NMR (DMSO-Dj) d : 13.01 (IH, s), 8.78 (IH, d, 
J = 2. 4 Hz), 8.69-8.62 (3H, m), 8.26 (IH, d, J 
= 2. 4 Hz), 7.87-7.82 (3H, m), 7.62-7.54 (3H, m), 
7. 20-7. 14 (2H, m), 6. 99 (IH, d, J = 8. 5 Hz), 5. 70 
(2H, s), 4. 21 (2H, d, J = 7. 3 Hz), 3. 88-3. 77 (8H, 

m), 3. 27 (2H, t, J = 10. 9 Hz), 2. 12-2. 02 (IH, 
m), 1.47 (2H, brd, J = 10. 9 Hz), 1.37-1.27 (2H, 
m). 
MS (APCI) m/z : 636 [(M+H)*]. 
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K13-25] 

62 

H2N~N 
'H-NMR (DMSO-D6) o : 13.01 (IH, s), 8.78 (IH, d, J 
= 2. 4 Hz), 8.69-8.62 (3H, m), 8.26 (IH, d, J = 2. 4 
Hz), 7. 87-7. 82 (3H, m), 7. 62-7. 54 (3H, i), 
7.21-7.12 (2H, m), 7.00 (IH, d, J = 8. 5 Hz), 5.71 
(2H, s), 4.21 (2H, d, J = 7. 3 Hz), 3.98-3. 75 (10H, 
m), 3. 69-3. 60 (2H, m). 3. 53-3. 46 (IH, m), 3. 42-3. 37 
(IH, m), 3.30-3.24 (2H, m), 2. 12-2.02 (IH, m), 1.47 
(2H, br d, J = 10. 9 Hz), 1. 37-1. 26 (2H, m). 
MS (APCI) m/z-: 722 [(M+H)*]. 

H,N 

H2N^N 

m 
m 
63 

H,N 

OH 

'H-NMR (DMS0-De) d: 13.46 (IH, s), 8.77-8.75 (2 
H, m), 8.43-8. 35 (2H, in), 8. 21 (IH, d, J = 2.4 H 
z), 7.95 (IH, t, J = 2.4 Hz), 7.60 (2H, d, J = 8 
. 5 Hz), 7. 27 (2H, d, J = 8. 5 Hz), 7. 18-7. 12 (2H, 
m), 7.00 (IH, d, J = 8.5 Hz), 6.51 (2H, s), 4. 1 

2 (2H, d, J = 7. 3 Hz), 3. 88-3. 83 (5H, m), 3. 77 ( 
3H. s), 3. 27 (2H, t, J = 10. 9 Hz), 2. 36 (3H, s), 
2. 16-2. 06 (IH, in), 1. 46 (2H, br d, J = 10. 9 Hz) 

, 1.36-1.26 (2H, m).. 
MS (APCI) m/z : 650 [ (M+H)+]. 

m 
64 

H,N 

H2N~N 

'H-NMR (CDC13) o: 13.02 (IH, s), 8.56 (IH, d, J = 
2.0 Hz), 8.49-8.45 (2H, m), 8.41 (IH, d, J = 3. 0 Hz), 
8. 31 (IH, d, J = 2. 0 Hz), 7. 93 (IH, dd, J = 12. 0, 
2.0 Hz), 7.63 (IH, dd, J = 8.0, 2.0 Hz), 7.59 (IH, 
d, J = 2. 0 Hz), 7.50 (IH, dd, J = 8. 0, 2.0 Hz), 7.38 
(IH, t, J = 8. 0 Hz), 4. 56 (IH, br s), 4. 11-3. 34 (15H, 
m), 2. 40 (3H, s), 2. 22-2. 10 (IH, m), 1. 61 (2H, d, 
J = 12. 0 Hz), 1. 52-1.40 (2H, m). 
MS (APCI) m/z : 742 [(M+H)*]. 
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[il3-26] 

65 

'H-NMR (CDClj) 8: 12.85 (IH, s), 8.57 (IH, d, 
J = 2. 4 Hz), 8.26 (IH, d, J = 2. 4 Hz), 7.87 (2H, 
d, J = 8. 5 Hz), 7. 56 (IH, d, J = 2.4 Hz), 
7. 50-7. 45 (5H, m), 7. 29 (2H, d, J = 8. 5 Hz), 4. 62 
(2H, br s), 4. 15-3. 33 (15H, m), 2.41 (3H, s), 
2. 17-2.06 (IH, m), 1.46 (2H, td, J = 12.4, 4.3 
Hz)'. 
MS (APCI) m/z : 723 [(M+H)*]. 

OH 

H,N 
D 

D.J^Ov..k^O 

H2N"*N' DD^D 

66 

H,N 

OH H2N~N 

H2N 
'H-NMR (CDClj) <5: 12.83 (IH, s), 8.50 (IH, d, 
J = 2. 4 Hz), 8.27 (IH, d, J = 2. 4 Hz), 7.87 (2H, 
d, J = 8. 5 Hz), 7. 57 (IH, d, J = 2. 4 Hz), 
7. 49-7. 44 (5H, m), 7. 29 (2H, d, J = 8. 5 Hz), 7. 09 
(IH, dd, J = 8. 5, 2. 4 Hz), 7.04 (IH, d, J = 2. 4 

Hz), 6.94 (IH, d, J = 8. 5 Hz), 4.63-4.61 (2H, 
m), 3. 96-3. 94 (5H, m), 3. 92 (3H, s), 3. 83-3. 78 
(2H, m), 3.72-3.66 (2H, m), 3.39 (3H, s), 2.41 
(3H, s), 1.73-1.59 (4H, m). 

MS (APCI) m/z : 661 [(M+H)*]. 

m 
m 
67 

H,N 

OH H,N N 

H2N N 
•H-NMR (CDClj) 6: 12.83 (IH, s), 8.50 (IH, d 
, J = 2. 4 Hz), 8.26 (IH, d, J = 2.4 Hz), 7.8 
6 (2H, d, J = 8. 5 Hz), 7.56 (IH, d, J = 2.4 
Hz), 7. 49-7. 44 (5H, m), 7.29 (2H, d, J = 7. 9 

Hz), 7.07-7.03 (2H, n). 6.96 (IH, d, J = 7. 
9 Hz), 4.64-4. 61 (2H, m), 4.10-4.03 (2H, m), 
4.01-3.94 (4H, m), 3.91-3.64 (lift m), 3.58 

-3.52 (IH, m), 3.39 (3H, s), 2.41 (3H, s), 1 
.73-1.59 (4H, m). 
LC-MS (APCI) : 747 (M+H)+. 
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mmm 6 8) 
N- {4- [2 -757- 5 -(3, 4 - iS* h + y7x-JH tf 'J v>-3 -
-OH -3-7Ji/^-o7x-;i/} -5- (4-^^7X-JV) -4-:t*v 
-1- (rh7t Hn- 2H-b°^>-4--f;l/^^;i/) -1, 4-ytFn 

5 tf u v>-3H 
[fb 6 8 ] 

5- (4-7^7x-JW -4-^*7-1- (f h7kHD-2H-lf 
10 ^>-4--OM3MI/) - 1, 4-vb HPH'J v>-3127g( 

0. 389mmol) £N-/*JI/ - 2 - h° o 'J H >(3. 00ml) fc}gfl¥U 
<i HO. 0277ml (0. 382mmol) £tJPx.T, ^M30£Hf#l^co TR^T, 3-( 
4-7$7-2-7K07X"JK-5-(3, 4-y/ h + y7x"JK h°'J v>-
2-75>0. 121g(0. 354mmol) ZMTLT, 5 

15 mumW.7KMi- H 'J 
^TRTIIG^L Vy>7AH'T^ib> METT 
Slfco iil^xIJ^y;W7A^DVh^77'f- i£fcB 
}§*& ; v^nn^^>/^^y-;i/=99/l~96/4) £fflV>T*t$iU UBit^ 
m. 106g (JR^46. 2%) ^MilibTifeo 

20 'H-NMR (CDC 13) 6: 12. 98 OH, s), 8.56 (IH, d, J = 2.4 Hz), 8.31 (IH, d 
, J = 2. 4 Hz), 7. 92 (IH, dd, J = 12. 1, 1. 8 Hz), 7. 59 (IH, d, J = 2. 4 H 
z), 7.49-7.43 (4H, m), 7. 36 (IH, t, J = 8. 2 Hz), 7.29 (2H, d,'J = 7.9 
Hz), 7.08 (IH, dd, J = 8. 2, 2.1 Hz), 7.03 (IH, d, J = 1. 8 Hz), 6.93 (1 
H, d, J = 7.9 Hz), 4.57-4.52 (2H, m), 4.07-4.00 (2H, m), 3.94 (3H, s), 

25 3.92 (3H, s), 3.88 (2H, d, J = 7. 3 Hz), 3.44-3.35 (2H, m), 2.41 (3H, 
s), 2.19-2.04 (IH, m), 1.65-1.57 (2H, m)1.51-1.38 (2H, m). 
MS (ESI) m/z : 649 [ (M+H)+] 
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mi 4] 
m mmwmm*. 
M 
m 
m 

m r? f"? m 
M A H N 

69 
1 1 N ^ F ^ o 

F fi^^VVV V^V (^5?svus p r f IT " " li T \ n F iVA0" 69 F±0XJ 0 0 IJYY^0' 
H2N^rr ' 

'H-NMR (DMSO-D,) 6: 13.15 (IH, s), 8.77 
(IH, d, J = 2.4 Hz), 8.30 (2H, t, J = 2. 

4 Hz), 7.91 (IH, d, J = 11.6 Hz), 7.81 ( 
2H, d, J = 8. 5 Hz), 7.61 (IH, d, J = 2.4 
Hz), 7.48-7.40 (4H, m), 7. 17-7. 12 (2H, 

m), 6. 98 (IH, d, J = 8. 5 Hz), 5. 68 (2H, 
s), 4. 12 (2H, d, J = 6. 7 Hz), 3.89-3.82 
(5H, m), 3.76 (3H, s), 3.27 (2H, t, J = 
11.3 Hz), 2.17-2.07 (IH, m), 1.47 (2H, b 
r d, I = 11. 6 Hz), 1. 37-1. 26 (2H, m). 
MS (APCI) m/z : 719 [(M+H)*]. 

X? X? //l!i 

m F A 
70 XXOL °H 

Br^J 0 0 Br0bS 
H2N^NT 

'H-NMR (DMSO-D,) o: 12.99 (IH, s), 8.79 
(IH, d, J = 2.4 Hz), 8. 29 (IH, d, J = 2. 
4 Hz), 8.23 (IH, d,-J = 2.4 Hz). 7.91-7. 
87 (IH, m), 7. 67 (IH, dd, I = 9. 8, 1. 8 H 
z), 7. 61 (IH, d, J = 2.4 Hz), 7.53 (IH, 
dd, I = 8. 5, 1. 8 Hz), 7.48-7. 39 (3H, m), 

7. 17-7. 11 (2H, m), 6. 98 (IH, d, J = 8. 5 
Hz), 5. 67 (2H, s), 4. 10 (2H, d, J = 7. 3 
Hz), 3.89-3.82 (2H, m), 3.82 (3H, s), 3 

. 76 (3H, s), 3. 27 (2H, t, J = 12. 2 Hz), 
2. 13-2. 04 (IH, m), 1.47 (2H, br d, J = 1 
1.0 Hz), 1.35-1.25 (2H, m). 
MS (APCI) m/z : 732 t (M+H)+]. 
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(mMM7 1) N- [4- (2-757-5- {4- [ 
yy-l-^Jl) *7)V] 7x-JHk°Uy>-3-i;W7i~JW-5 - (4 

-4-^+V-l- (rh7kFn-2H-h°7>-4-^ 
Jl*7)I/) -1, 4-yt FDb°'Jy>- 3 — # J 1/4^1+5 F 

5 
[fb 6 9 ] 

10 (xm 1) N- [4- (2 — T 5 / — 5 — "/n k° U ^ — 3 — -f jl/) 7x-
Jl/] -5- (4-y^jl/7x-Jl/) -4-^V-l- (fh7tFD-2H 
-tf7>-4—-1, 4-ytFDb°iJy>-3-i]MW5 
F 
mkmntlst3- (4-75;7I-JV) -5-:/ci^t:Uv>-2-7 

'H-NMR (CDC 13) 5: 1,2.88-12.85 (IH, m), 8.56 (IH, d, J = 2.4 Hz), 8.08 
(IH, d, J = 2.4 Hz), 7.87-7.84 (2H, m), 7.49-7.45 (4H, m), 7.43-7.39 ( 

2H, m), 7.31-7.27 (2H, m), 4.63-4.58 (2H, m), 4.06-4.00 (2H, m), 3.89-
3.86 (2H, m), 3.43-3.35 (2H, m), 2.41 (3H, s), 2.17-2.06 (IH, m), 1.65 

20 -1.38 (4H, m). 
MS (ES+APCI) m/z : 573 [(M+H)+], 

COS 2) N- [4- (2-757-5- {4- [ (4 - z?>-
1—fJU) 7x-JMb,Jy>-3-^^)7x-JH-5 - (4-^f 

25 JV7X-J1/) -4-^-^V-l- (fF7tFD-2H-k°7>-4-^J^f 
M -l, 4-vhFak°'J v>-3-#;i/^+T5 F 

ajf8M$l-£:bTN- [4- (2-75/-5-7'D;Ek°'Jy>-3-l'jW 
y xXJI/] —5— (4 — *7JVy x.x Jl/) —4-^"4LV—1— (T F 7 k F • -
2H-t°7>-4-i')V*7)]/) -1, 4 -i?t Fnh°'J x>- 3 

30 5 Ftl-^-4- [ [4- (4, 4, 5, 5 -7 h 7 1, 3, 
—fJU) 7i-JH 

mmtisTI, 4-¥7tr*yr>&£z£7k&%^x, mmtLtfFm (F 
'J7X"MX7^» (0) 

K)S^siooocT2i3#rHijpmm#b^rPm8ii^ti^bTiisafbm^ 
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zmtz, 
'H-NMR (CDClj) 5: 12.87-12.85 (IH, m), 8.57 (IH, d, J = 2.4 Hz), 8.31 
(IH, d, J = 2.4 Hz), 7.87 (2H, d, J = 7. 9 Hz), 7.61 (IH, d, J = 2.4 Hz 
), 7. 52-7. 45 (7H, m), 7. 37 (2H, d, J = 7. 9 Hz), 7. 29 (2H, d, J = 7. 9 H 

5 z), 4.69-4.64 (2H, m), 4.06-4.00 (2H, m), 3.87 (2H, d, J = 7.3 Hz), 3. 
54 (2H, s), 3.43-3.35 (2H, m), 2.63-2.34 (8H, m), 2.41 (3H, s), 2.29 ( 
3H, s), 2.15-2.07 (IH, m), 1.64-1.57 (2H, m), 1.50-1.38 (2H, m). 
MS (ES+APCI) m/z : 683 [(M+HH. 

10 (1^3) N- [4- (2-757-5 - {4- [ (4 - ¥>-
1-<JU) *7M 7i^ 1 h°'J -jy — 3--TJ1/) 7x-JI/] -5 - (4-7 
fJV7x-JV) -4—^7-1- (fh7bFD-2H-t:7>-4—{)l> 
*7)1) -I, 4-yt FntTU v>-3-*Ul/^++h5 F 
mm. 

15 N- [4- (2-757-5 - {4- [ (4 - *7)H?^7py- 1 JU) 
*7M 7x^ ) h°'J v>-3--f ii/) 7I"JH -5- (4-*7)iy^~ 
)l) -4-^+7-1- (fh7t Fn - 2H-k°7>-4 —^,)V*7)V) -1 
, 4-yk FPtfU 3-^;^++!-5 F34. Omg (49. 8nmol) £^7 • D^il/ 
A3. 00 mUz®ML, ^MTlmol/L*^7-;W«49. 811L (4 

20 9. 8innol)^tt^fe^«^MJ£T^b/c0 %^tltz.Wmz, u\i)V 
o«66.3%) & 

nrzo 
'H-NMR (CDC 13) (5: 12.92-12.90 (IH, m), 8.57 (IH, d, J = 2.4 Hz), 8.20 
(IH, d, J = 2.4 Hz), 7. 91-7. 87 (2H, m), 7.69 (IH, d, J = 2.4 Hz), 7.52 

25 -7.44 (7H, m), 7. 39-7. 35 (2H, m), 7. 31-7. 27 (2H, m), 4.07-4.00 (2H, m) 
, 3.88 (2H, d, J = 7.3 Hz), 3.69-3.63 (2H, m), 3.44-3.35 (2H, m), 3.08 
-2.61 (8H, m), 2.86 (3H, s), 2.41 (3H, s), 2.18 (3H, s), 2.16-2.06 (IH 
, m), 1.65-1.58 (2H, m), 1.51-1.39 (2H, m). 
MS (ES+APCI) m/z : 683 [ (M+H)+]. 

30 scommfa&'u-tfcLfc, 
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[jj| 1 5 — 1 ] 

m 
72 

HO 
l 
OH 

'H-NMR (CDC 13) o: 13.04-13.01 (IH, n), 8.56 (IH, d, J = 
2.4 Hz), 7.97-7.93 (3H, m), 7.90-7.89 (IH, m), 7.50-7. 

40 (5H, m), 7.31-7.27 (2H, m), 6.58 (2H, d, J = 2.4 Hz) 
, 6.51-6.49 (IH, m), 4.07-4.00 (2H, m), 3.89 (2H, d, J 
= 7.3 Hz), 3.83 (6H, s), 3.43-3.35 (2H, i), 2.92 (3H, s 
), 2.41 (3H, s), 2.17-2.06 (IH, a), 1.65-1.58 (2H, m), 
1.51-1.39 (2H, m). 
MS (ES+APCI) m/z:, 631 [(M+H)*]. 

73 

HO 

'H-NMR (CDClj) 5: 13.02-13.00 (IH, .m), 8.56 (IH, d, J =. 
2.4 Hz), 7.96-7.90 (4H, m), 7.50-7.40 (5H, m), 7.31-7. 

27 (2H, m), 7.10-7.08 (2H, m). 7.06-7.04 (IH, m), 4.07-
4. 00 (2H, m), 3. 89 (2H, d, J = 7. 3 Hz), 3. 43-3. 35 (2H, 
m), 2.92 (3H, s), 2.41 (3H, s), 2.37 (6H, s), 2.16-2.06 

(IH, m), 1.65-1.57 (2H, m), 1.51-1.39 (2H, m). 
MS (ES+APCI) m/z: 599 [(M+H)*]. 

74 

H°, xy 
B 

I 
OH 

'H-
), 
34 
6. 

m) 
MS 

H2N~N' 
•NMR (CDClj) 8: 13.07-13.04 (IH, m), 8.58-8.54 (IH, m 
8.26 (IH, d, J = 5. 5 Hz), 8.01-7.90 (4H, m), 7.52-7. 
(5H, m), 7.31-7.27 (2H, m), 7.01-6.96 (IH, m), 6.87-

52 (IH, m), 4.06-4.00 (2H, m), 3.98 (3H, s), 3.93-3.8 
(2H, m), 3.44-3.34 (2H, m), 2.92 (3H, s), 2.41 (3H, s 
2.18-2.05 (IH, m), 1.68-1.56 (2H, m), 1.51-1.41 (2H, 

(ES+APCI) m/z: 602 [(M+H)*]. 
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2] 

75 

H2N~N' 
'H-NMR (CDClj) 8: 13.01-12.94 (IH, nO, 8.69-8.61 
(IH, m), 7.99-7.89 (4H, m), 7.54-7.51 (IH, m), 7. 
49-7.40 (4H, m), 7.32-7.28 (2H, m), 7.22 (IH, d, 
J = 7. 9 Hz), 6. 97 (IH, dd, J = 7. 9, 2.4 Hz), 6. 86 

(IH, d, J = 2.4 Hz), 4.07-4.00 (2H, m), 3.94 (2H 
, d, J = 6. 7 Hz), 3. 89 (3H,. s), 3. 44-3. 35 (2H, m) 
, 2.93 (3H, s), 2.42 (3H, s), 2.25 (3H, s), 2.20-
2.07 (IH, m), 1.73-1.56 (2H, m), 1.52-1.39 (2H, m 
). 
MS (ES+APCI) m/z: 615 [(M+H)+]. 

HO. 
B 
OH 
XX 

76 

H2N~N' 
'H-NMR (DMS0-D6) 6 : 13.17-13.15 (IH, m), 8.74-8.7 
1 (2H, m), 8. 18 (IH, d, I = 2.4 Hz), 8. 16-8. 14 (2 
H, m), 8.08-8.05 (IH, m), 7.86 (2H, d, J = 7.9 Hz 
), 7. 58 (2H, d, J = 7. 9 Hz), 7. 53 (2H, d, J = 7. 9 

Hz), 7.27 (2H, d, I = 7. 9 Hz), 7. 01-6. 79 (2H, m) 
, 4. 11 (2H, d, I = 6. 1 Hz), 3. 90-3. 84 (2H, n), 3. 
31-3.23 (2H, m), 2.65 (6H. s), 2.36 (3H, s), 2.30 

(3H, s), 2. 16-2.05 (IH, m), 1.49-1.42 (2H, m), 1 
.37-1.25 (2H, m). 
MS (ES+APCI) m/z: 600 [ (M+H)+]. 

77 

OH 

H2N 
'H-NMR (CDClj) 6: 13.07-13.03 (IH, m), 8.58-8.54 
(IH, m), 8.00-7.89 (4H, m), 7.52-7.37 (5H, n). 7. 
32-7.26 (2H, m), 6.85-6.82 (IH, m), 6.65-6.62 (IH 
, m), 4.07-3.99 (2H, m), 3.96 (3H, s), 3.92-3.88 
(2H, m), 3.44-3.34 (2H, m), 2.93 (3H, s), 2.51 (3 

H, s), 2.41 (3H, s), 2. 17-2. 05 (IH, m), 1. 69-1. 56 
(2H, m), 1.52-1.38 (2H, m). 

MS (ES+APCI) m/z: 616 [(M+H) 1. 
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[m 5 - 3 ] 

78 

'H-NMR (DMS0-D6) 6: 13.23-13.21 (IH, m), 8.73-8.70 (2H, 
53 (IH, d, J = 4.9 Hz), 8.39-8.37 (IH, i), 8.19 (IH, d, 
4 Hz), 8.12-8. 10 (IH, m), 7.90 (2H, d, J = 7. 9 Hz), 7.6 
dd, J = 7. 9, 4. 9 Hz), 7.83-7.71 (2H, m), 7.60-7.54 (4H, 
27 (2H, d, J = 7. 9 Hz), 4. 11 (2H, d, J = 7. 3 Hz), 3.90-
H, m), 3.31-3.23 (2H, m), 2.36 (3H, s), 2:32 (3H, s), 2 
5 (IH, m), 1.50-1.42 (2H, m), 1.38-1.25 (2H, m). 
MS (ES+APCI) m/z: 590 [(M+H)*]. 

J = 2. 
4 (IH, 

m), 7.. 
3. 84 (2 
16-2. 0 

79 

H2N^ ^N' 

'H-NMR (DMSO-D6) 6: 13.21-13.18 (IH, m), 9.70-9.67 (lft-m), 8. 
74-8.71 (2H, m), 8.34-8.30 (lft n), 8.27-8.22 (IH, m), 8.18 (1 
H, d, J = 2. 4 Hz), 7. 88 (2H, d, J = 7. 9 Hz), 7. 60-7. 54 (4H, m) 
, 7.47-7.32 (2H, m), 7.27 (2H, d, J = 7.9 Hz), 4.12 (2H, d, J 
= 7. 3 Hz), 3.90-3.84 (2H, m), 3.31-3.23 (2H, m), 2.69 (3H, s), 
2.36 (3H, s), 2.31 (3H, s), 2.17-2.05 (IH, m), 1.49-1.42 (2ft 
m), 1.38-1.25 (2H, m). 

MS (ES+APCI) m/z: 587 [(M+H)*]. 

HO 

'H-NMR (DMSO-DB) 6: 13.22-13.19 (IH, m), 8.72 (IH, d, J = 2.4 
Hz), 8.39 (IH, d, J = 2.4 Hz), 8. 18 (IH, d, J = 2.4 Hz), 8. 11-
8.10 (IH, m), 7.90-7.86 (2H, m), 7.76-7.61 (2H, m), 7.60-7.51 
(5H, m), 7.26 (2H, d, J = 7. 9 Hz), 4. 11 (2H, d, J = 7. 3 Hz), 4 

.02 (3H, s), 3.98 (3H, s), 3.90-3.84 (2H, m), 3.31-3.23 (2H, m 
), 2.36 (3H, s), 2.32 (3H, s), 2.15-2.06 (IH, m), 1.49-1.42 (2 
H, m), 1.37-1. 25 (2H, m). 
MS (ES+APCI) m/z: 633 [(M+H)']. 
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[^1 5-4] 

H2N^N 
'H-NMR (DMS0-D6) -6: 13.23-13.21 (IH, 
m), 8. 72 (IH, d, J = 2. 4 Hz), 8. 27 (1 
H, d, J = 2. 4 Hz), 8. 21-8. 18 (2H, m), 
7. 90 (2H, d, I = 7. 9 Hz), 7. 60-7. 55 
(4H, m), 7.54-7.45 (2H, m), 7.30 (IH, 
d, J = 2. 4 Hz), 7. 29-7.24 (3H, m), 7 

.03 (IH, d, J = 7. 9 Hz), 4. 11 (2H, d, 
J = 7. 3 Hz), 4. 05 (2H, Q, J =. 7. 3 Hz 

), 3.90-3.83 (2H, m), 3.84 (3H, s), 3 
.31-3.22 (2H, m), 2.36 (3H, s), 2.31 
(3H, s), 2.16-2.04 (IH, m), 1.49-1.42 
(2H, in), 1.37-1.26 (2H, m), 1.34 (3H 

, t, J = 7. 3 Hz). 
MS (ES+APCI) m/z: 645 [ (M+H)+]. 

H2N^N 
'H-NMR (DMSO-D6) <5 : 13.23-13.21 (IH, 
m), 8. 72 (IH, d, J = 2.4 Hz), 8. 26 (1 
H, d, J = 2. 4 Hz), 8.20-8. 16 (2H, m), 
7. 89 (2H, d, J = 7. 9 Hz), 7. 60-7.55 
(4H, m), 7.49-7.37 (2H, m), 7.30-7.25 
(4H, m), 7. 04 (IH, d, J = 7. 9 Hz), 4 

. 14-4. 07 (4H, m), 3. 90-3. 83 (2H, m), 
3.80 (3H, s), 3.32-3.23 (2H, m), 2.36 
(3H, s), 2. 32 (3H, s), 2. 16-2. 05 (IH 

, m), 1.49-1.42 (2H, m), 1.37-1.25 (2 
H, m), 1.34 (3H, t, J = 7. 3 Hz). 
MS (ES+APCI) m/z: 645 [ (M+H)+]. 
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(^J60iJ8 3) N- (4- {2-757-5- [ 3 - 7jl/^n - 4 - (^&;i/ 
>-4-^)1*7)1) 7i^JV] tf U ^>-37i-JW -5-

(4-7^7x-;l/) -4-^*7-1- (fh7tFD-2H-k°7>-
5 4 —)]/*7)V) — 1, 4-ytHDk°'Jy>-3-^M^5H 

7Jl/zK>lM 

(XfSl) N- {4- [2-757-5- (3-7MD-4-^JV5^7X 
io -;i/> 3--on 7X-JH -5- (4-^^;i/7x~;i/) -4-

*+7-1- (Th7tFD-2H-l:7/-4-^JWfJW -1, 4-^ 
t FDk°'J v>- 3 H 
H2rl#iJ7 10IilTffcN- [4- (2-75y-5-yD^Et0,J^>-3 
--OI/) 7x-;n -5- (4-^Wx^JW -4-*+7-l- (rh 

15 7b.FD-2H-lf7>-4-fJWf^) -1, 4-ytFnt°'Jy>-3 
-#;i/^++J-5 3 -7;^P-4-^;i/5;P7x-;i/^m£ffl^T\ 
jgitltl, (i»10 : 1) 
T-h^X (h'J7x-m7^» (0) ifeSchU 

SMmi00°CT7B#rB1t)nM#L, <K*1f*8<himi 
20 

'H-NMR (CDC 13) 5: 12.89 (IH, s), 10. 37-10. 35. (IH, m), 8.58-8.57 (IH, m 
), 8.37 (IH, d, J = 2.4 Hz), 7.94-7.87 (3H, in), 7.64 (IH, d, J = 2. 4 H 
z), 7.49-7.45 (6H, m), 7.36 (IH, dd, J = 12.1, 1.8 Hz), 7.31-7.28 (2H, 

m), 4.86-4.81 (2H, m), 4.07-4.01 (2H, m), 3.88 (2H, d, I = 7.3 Hz), 3 
25 .43-3.35 (2H, m), 2.41 (3H, s), 2.17-2.07 (IH, m), 1.64-1.53 (2H, m). 

[fb 7 0 ] 

H2N^N 
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1.51-1.39 (2H, m). 
MS (ES+APCI) m/z : 617 [ (M+H)+]. 

(I?S2) N— (4^ {2-75/-5- [3-y;i/*n-4- (^&;i/*U> 
5 -4*7)1) h°'J x>-3-<iM -5- (4-

*7)l7x.~)l) -4-*+y-l- (fh7bFD-2H-t:7>-4-l' 
)l*7)D -1, 4-ybFDh°Uy/-3-^MW$F 
>MM 
N- {4- [2-757-5- ( 3 - 7jl/*n - 4-*Jl/5 ̂ 7x X)V) b° 'J 

10 v>-3—HI/] 7x-JH - 5- (4-*7)V7x.-)D -4-*+7-1 
- (7=-h^t:Fn-2H-tf^>-4--f;i//+;i/) -l, 4-ytF,Dk°'J 
v>- 3 -^jjl/#++)-5 F70. Omg(0. 114mmol) nnx^>2.27mHcM^ 
t, >19. 8M 1 (0. 227mmol) £}JD;l^ST5^ft#bfco h U 7 
•fe h u ^^48. lnig (o. 227 mmo i) 3 mmmw 

15 Ltco h 'J ^A£jjn^nn*;i/ATlft£tiU MzX 
h 'J 7iTSIl/L & MET® ic U # £ tlfe £ v 'J # y ;i/ 

^7A^DVF^77^- (A<*^ — V5#!, V^7 — JI/ = 
100/1-50/1) Z(Db(D£5> nnftjUbS. OOmlK^U 
m*?>z)isft>m/x?/-)mmi. 2u\ (9i. 2^moi) 

20 fc, 
30. 5mg (34. 7%) Zmitt 
'H-NMR (DMS0-D6) 5: 13.21-13.18 (IH, m). 10.01-9.83 (IH, m), 8.72 (IH, 

d, J = 2. 4 Hz), 8.42 (IH, d, J = 2. 4 Hz), 8. 19 (IH, d, J = 2.4 Hz), 8 
.10-8.03 (IH, m), 7.91-7.81 (3H, m), 7.78-7.73 (IH, m), 7.69-7.63 (IH, 

25 m), 7.61-7.55 (4H, m), 7.27 (2H, d, J = 7.9 Hz), 4.49-4.36 (2H, m), 4 
.12 (2H, d, J = 7.3 Hz), 4.03-3.92 (2H, m). 3.90-3.84 (2H, m), 3.72-3. 
59 (2H, m), 3.47-3.10 (8H, m), 2.36 (3H, s), 2.32 (3H, s), 2.17-2.05 ( 
IH, m), 1.50-1.42 (2H, m), 1.38-1.25 (2H, m). 
MS (ES+APCI) m/z : 688 [ (M+H)+]. 

30 1 
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[^16] 

m 
m 

m 
m 
84 

OH 
HN^ 

'H-NMR (DMS0-D6) 6: 13.16-13.13 (IH, m), 
9.32-9.23 (IH, m), 8. 72 (IH, d, J = 2.4 
Hz), 8. 35 (IH, d, J = 2.4 Hz), 8. 18 (IH 

, d, J = 2. 4 Hz), 7. 88-7. 79 (3H, m), 7. 6 
3-7.52 (6H, m), 7.47-7.41 (IH, m), 7.27 
(2H, d, J = 7. 9 Hz), 6. 50-6. 12 (2H, m), 

4. 11 (2H, d, J = 7. 3 Hz), 3. 90-3. 83 (2H, 
m), 3.64 (2H, s), 3.44-3.22 (6H, m), 3. 

08-2.91 (4H, m), 2.78 (3H, s), 2.36 (3H, 
s), 2.30 (3H, s), 2.16-2.05 (IH, m), 1. 

50-1.42 (2H, m), 1.37-1.25 (2H, m). 
MS (ES+APCI) m/z : 701 [ (M+H)+]. 

CMMM 8 5) N- (4 - {2—757 — 5— [1— (fh7kFn-2H 
5 -t°^>-4-^Jl/) - 1 H-h°^V-jl/-4-^Jl/] h°'Jx>-3-^;W 

- 3 -7Mn7x-JW - 5 - (4-7+;i/7x~;i/) -4-*+7-l-
(fh7tKn-2H-lf7>-4-'fJMfJW -l, 4-ykFneu^ 
>-3F 
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[it 7 1 ] 

A-
o 

(xm 1) N- [4- (2-757-5-7*P^h°'J v>-3--CJl/) - 3-
7;i/*P7x~jl/] -5- (4 -/+j|/7x~;i/) -4-*+7-l- (^h 

5 7t FD-2H —k°7> —4—— 1, 4-yh F P h° <J v>-3 
-#Jl/tf;+-!t5 H 

(W02013/115280 Al) fEfc<£#i£T£/&L&3 - (4-7 
5 7-2 -7;i/*P7x~jn - 5 -7^n^-h°U v>- 2 -75>^ffl^T 
, mmm 1 

10 'H-NMR (CDC13) d: 13.01-12.98 (IH, m), 8.55 (IH, d, J = 2.4 Hz), 8.13 
(IH, d, J = 2.4 Hz), 7.91 (IH, dd, J = 12.1, 2.4 Hz), 7.51-7.41 (5H, m 
), 7.32-7.25 (3H, m), 4.54-4.50 (2H, m), 4.07-4.01 (2H, m), 3.88 (2H, 
d, J = 7.3 Hz), 3.43-3.35 (2H, m), 2.41 (3H, s), 2.16-2.05 (IH, in), 1. 
64-1.54 (2H, m), 1.51-1.38 (2H, m). 

15 MS (ES+APCI) m/z : 591 [ (M+H)+]. 
(Ig2) N- (4- {2-757-5- [1- (fh7t Hn - 2H-k°7 

>-4-^jI/) -lH-h" yV-)V-4~-i)]/] h° U v>-3 —T M - 3-
7;i/*P7x-;P) -5- (4-7+;i/7x-;i/) -4-*+7-l- (rh 
7b HP-2H-t07>-4-^Jl/77)V) -1, 4-ybFPb°'Jy>-3 

20 -^MW5F 
1 TlffcN- [4- (2-75 7 - 5-^P^EfcfU x>-

3-^JW'-3-7MP7X^H -5- (4-7^;l/7x-Jl/) -4-* 
+ 7-1- (rh7b FP-2H-b°7>-4--i'Jl/*7JU) -1, 4-yb 
FPti'J 5?y— 3 -#JI/tf++f-5 1 - (fh7bKP-2H-b°7y-

25 4 —r;i/) -4- (4, 4, 5, 5-Th7^^-l, 3, 2-^*+^# 
P^>-2—T;U) - 1 H-h°^7*-7l/£ffl^T\ ^itttl, 4-v*+ 

Xitmi 0 : 1) tt«tbTfh7^X (HJ7x~Jl/ 
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(0) LTmMt) 'J 
Sra^l00oCT7B#rB1®«#L> imi^bTN- (4 - {2-7 
57-5- [1- (fh7t FD-2H-tr^>-4.—f;i/) -1H-E7V' 
-;l/-4-^;i/] k°U V>-3--OW -3-7MD7X-JW -5 - (4 

5 -/^;i/7x—;l/) -4-*+y-l- (Th7hFU-2H-ti7>-4-
-fjM+Jl/) -1, 4-vbFnh°U^>-3-^;V^++f-5 F£t#fc„ 

H»J7 1X^3 
'H-NMR (DMS0-D6) 5: 13.38-13.36 (IH, m), 8.73 (IH, d, I = 2.4 Hz), 8.4 
2-8.40 (IH, m). 8.26-8.19 (3H, m), 8.03-7.98 (2H, m), 7. 61-7.44 (6H. m 

10 ), 7.27 (2H, d, J = 7. 9 Hz), 4.44-4.35 (IH, m), 4.12 (2H, d, J = 6. 7 H 
z), 3.99-3.93 (2H, m), 3.90-3. 84 (2H, m), 3.52-3.43 (2H, m), 3.31-3.23 

(2H, m), 2.36 (3H, s), 2.31 (3H, s), 2. 17-2.06 (IH, m), 2.05-1.98 (2H 
, m), 1.97-1.84 (2H, m), 1.49-1.42 (2H, m), 1.37-1.25 (2H, m). 
MS (ES+APCI) m/z : 663 [ (M+H)+]. 

15 1 
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m i7] 

m 

86 

'H-NMR (DMS0-Dt) o: 13.39-13.36 (IH, m), 8.73 (IH, d, J 
= 2.4 Hz), 8.32-8.30 (IH, i), 8.25-8.23 (IH, i), 8.21-

8.19 (2H, m), 8.03-7.96 (2H, m), 7.62-7.44 (6H, m), 7.2 
7 (2H, d, J = 7.9 Hz), 4. 17-4.09 (4H, m), 3.90-3.84 (2H 
, m), 3.31-3.22 (2H, m), 2.36 (3H, s), 2.31 (3H, s), 2. 
16-2.05 (IH, m), 1.49-1.42 (2H, m), 1.39 (3H, t, J = 7. 
3 Hz), 1. 38-1. 25 (2H, m). 
MS (ES+APCI) m/z : 607 [(M+H)*]. 

m 
87 

'H-NMR (DMSO-D6) o: 13.36-13.33 (IH, m), 8.73 (IH, d, J 
= 2.4 Hz), 8.44 (IH, d, J = 2.4 Hz), 8.19 (IH, d, J = 

2.4 Hz), 8.14-8.11 (IH, m), 8.00-7.95 (IH, m), 7.62-7.5 
4 (2H, m), 7.60-7.56 (2H, m), 7.52-7.44 (3H, m). - 7.27 ( 
2H, d, J = 7. 9 Hz), 4. 11 (2H, d, J = 7. 3 Hz), 4.01 (3H, 
s), 3.98 (3H, s). 3.90-3.83 (2H, m), 3.31-3.23 (2H, ra) 

, 2.36 (3H, s), 2.31 (3H, s), 2.16-2.05 (IH, m), 1.49-1 
.42 (2H, m), 1.37-1.25 (2H, m). 
MS (ES+APCI) m/z : 651 [(M+H)*]. 
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(^»J8 8 ) N- [2' -757-5' - (3, 4-y^F^y7x-JV 
) -2, 3' -titlU v>-5--Til/] -5- (4-/fJV7x^) -4-
*+7-1- (rh7t Hn-2H-k°7>-4--fJ]/7+JI/) -1, 4-v 
tFnh°Uy/~3-^^^F 

(IfMl) N- (2' -757-5' -7*P^-2, 3' -tft°<Jx>-5 
— -f JI/) —5 — (4 — 7+JI/7 xXJl/) —4—*+V—1— (T h 7 k F • -
2H-t7>-4-^JW^) -1,' 4-ykFnk'Jy>-3-AM+ 

10 -9-5 F 
5 - ̂ Dt- 3 — (4, 4, 5 , 5-T- h^7+;P- 1 , 3, 2->?*++»-# 
•^>— 2 — -f Jl/) b°U v>—2 — 75 >200mg(0.669mmol) ©>^*+-^>10. Om 
h 7K1. 00mligi£K\ N- (6-3-Htf'J 3-^;l/) -5 - (4-7 + 
;i/7x~;l/) — 4 — *+V — 1 — (fh7tFD-2H-t"7>-4-^JM 

15 +jl/)-l, 4-v:kFnb°Uv>-3-#j^++)-5 F354mg(0. 669mmolK 
mMtl >J ^A277mg(2. Olmmol), fh7+X ( h 'J 7xzW77^ >) 
-/A (0) 38. Omg(0. 0344mmol) 9O°C(CT3^r01»L7t 
„ $e>H5-yn^-3 - (4, 4, 5, 5-fh7^^-l, 3, 2-v 
*++^•^>-2 --Ol/) k'Jy/-2 - 75 >200mg(0. 669mmol) £jJDx.T9 

20 0°C^T5^rB1M#Lfeo. 
zK> ^fb7 + l^X 7 5> 7 — 0 /to W^HISS: 

te7k«*hU^A^T^m £§rf»i£X+JI/ 
tCTX^'J-bT, HfBftm^352mg(91. 6%) 

Mk 7 2 ] 

Br 

O 

O 
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'H-NMR (CDCI3) <5: 13.05 (IH, s), 8.94 (IH, d, J = 2.4 Hz), 8.56 (IH, d 
, J = 2.4 Hz), 8.32 (IH, dd, J = 8. 5, 2.4 Hz), 8.10 (IH, d, J = 1. 8 Hz 
), 7. 92 (IH, d, J = 2.4 Hz), 7.68 (IH, d, J = 9. 2 Hz), 7.50-7.44 (3H, 
m), 7.29 (2H, d, J = 7. 9 Hz), 6.76 (2H, br s), 4.04 (2H, dd, J = 11. 9, 

5 3. 4 Hz), 3.89 (2H, d, J = 7. 3 Hz), 3.39 (2H, t, J'= 11. 0 Hz), 2.42 (3 
H, s), 2.16-2.06 (IH, m), 1.65-1.57 (2H, m), 1.51-1.38 (2H, m). 
MS (APCI) m/z : 574 [ (M+H)+]. 

(Iig 2) N- [2' -T57-5' - (3, 4 - v / h + y7 XZJP) -
10 2, 3' — hftfU v>-5 —OKI -5 - (4-^Wi-Jl/) -4-*+ 

7-1- (fh7kFD-2H-h°7>-4-<J^fJW -1, 4-ykF 

N- (2' -75/-5'.-^D;E-2) 3' — fcf b° TJ >>— 5 -A )V) -5 
- (4-^WI/7x-;i/) -4-*^7-l- (fh7bFn-2H-k°7> 

15 -4--OM^OI/) - 1, 4->k HntfU v>-3K130mg(0 
. 226mmol), 3, 4 - is* F41y7x-Jl'#n >ic50mg (0.272mmol) ©;/*+-!+ 
>10mh 'J *5 A94mg (0. 679mmol)* Th7+X (h'J7x 
-MX7^» /t7y*7A (0) 13mg (0. Oil3mmo 1) SrjJPx., 1 
oo°c^T2P#rHiM#L/t0 , »ii 
JW7A^DVh^77^ J-)l=l9/\, 7 

UTiSl/T, N- [2' -757-
5' - (3, 4-y^h + y7x-JW -2, 3' -t£b°>Jx>-5—OKI. 
-5- (4 —/371/7x~;i/) -4—*+7-1- (rh7t Fn—2H—t° 

25 ^>-4-<;l/7^;i/) -1, 4->k Knh°U v>-3-^;^=M+5 K69. 0 
mg(48. 3%) ;K7)&©©:^fb/^K>l. OOmK X^/ — ;H. 
OOml^fr, /3?>XJK^§U0.5mg(0. 192mmol) £§ 
yf^my^K>/Mx^;p/-r77°pb°;i/x-T-;i/(c»L, 
®bt, iftBft^t/65. Omg(81. 8%) 

30 'H-NMR (CDCI3) 5: 14.93 (IH, s), 13.27 (IH, s), 9.03 (IH, d, J = 2.4 H 
z), 8.57 (IH, s), 8.41-8.36 (2H, m), 7.91-7.85 (2H, m), 7.52 (IH, d, J 

= 2. 4 Hz), 7. 46 (2H, d, J = 8. 5 Hz), 7. 30 (2H, d, J = 7. 9 Hz), 7. 05 ( 
IH, dd, J = 8. 2, 2.1 Hz), 7.00-6.94 (2H, m), 4.04 (2H, dd, J = 11. 6, 3 
.7 Hz), 3.96 (3H, s), 3.95 (3H, s), 3.91 (2H, d, J = 7.3 Hz), 3.40 (2H 

35 , t, J = 11.0 Hz), 2.95 (3H, s), 2.42 (3H, s), 2.18-2.07 (IH, m), 1.65 
-1.55 (2H, m), 1.52-1.39 (2H, m). 
MS (ESI) m/z : 632 [ (M+H)+]. 
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[^18-1] 

mm* tammnB 

0.t 

'H-NMR (DMS0-Ds) o: 13.30 (IH, s), 9.0 
4 (IH, d, J = 1.8 Hz), 8.74-8.70 (2H, 
m), 8. 58 (IH, s), 8.34-8.30 (IH, m), 8. 
20 (IH, d, J = 9.2 Hz), 8. 12-8. 02 (5H, 

m), 7.54 (2H, d, J = 7. 9 Hz), 7. 25 (2 
H, d, J = 7. 9 Hz), 4. 10 (2H, d, J = 6. 
7 Hz), 3. 93 (2H, d, J = 
-3.28 (2H, a), 2.73 (61 

(3H, m), 2.40 (3H, s), 
m), 1.59-1.51 (2H, ra). 1. 
m). 

MS (ESI) m/z : 601 [(M+HK 

11. 0 Hz), 3. 38 
s), 2.54-2.52 
2.20-2.07 (IH, 
1.48-1.35 (2H.. 

o, 

I 
OH 

'H-NMR (CDClj) d : 8. 72 (IH, br s), 
4 (IH, s) , 8.44 (IH, d, I = 6. 7 Hz) 
.93-7.83 (3H, m), 7.59-7.51 (3H, m) 
. 17 (2H, d, J = 7. 9 Hz), 7. 03 (IH, 

J = 8. 5, 1. 8 Hz), 6. 98-6. 93 (2H, i 
4.06-3.92 (12H, m), 3.38 (2H, t, J 
1.3 Hz), 2.82 (3H, s), 2.30 (3H, s) 
.16-2.04 (IH, m), 1.65-1.56 (2H, m) 
. 50-1. 36 (2H, i). . 
MS (ESI/APCI) m/z : 632 [(M+H)*]. 

8. 5 
, 7 
, 7 
dd, 



WO 2016/006706 
133 

PCT/JP2015/069976 

mi 8-2] 

M m 
91 

•!• o, ,o 
/Nx, ~S' o^, 
\\ H H ' 7 OH 1 1 nrANri rr0^" 

H2N^N^ 

•H-NMR (CDClj) 6: 13.26 (IH, s), 9. 
02 (IH, s), 8.56 (IH, s), 8.40-8.32 
(2H, m), 7.91-7.85 (2H, m), 7.53-7.4 

3 (3H, m), 7. 33-7. 23 (2H, m), 7. 05-6 
.92 (3H, m), 4.12-3.51 (16H, m), 3.3 
9 (2H, t, J = 11.9 Hz), 2.95 (3H, s) 
, 2.42 (3H, s), 2.20-2.06 (IH, m), 1 
.68-1.38 (4H, m). 
MS (ESI/APCI) m/z : 718 [ (M+H) 1. 

A H 
XX 0 0 T^, 

rr°^° 

M 
M 
92 

XJ • 
.N %-P 

(| |1 H / 0H 1 

H2N^rr 

'H-NMR (DMS0-D6) (5: 13.26 (IH, s), 
9.11 (IH, s), 9.07-8.70 (4H, m), 8.5 
4 (IH, s), 8.47 (IH, d, J = 8. 5 Hz), 
8.43-8.37 (3H, m), 7.79 (IH, d, J = 
8.5 Hz), 7. 38-7. 34 (2H, m), 7. 08 (1 

H, d, J = 7. 9 Hz), 4. 22 (2H, d, J .= 
7. 3 Hz), 3. 91-3. 83 (5H, m), 3. 82 (3H 
, s), 3. 27 (2H, t, J = 11. 5 Hz), 2. 3 
8 (3H, s), 2.35 (3H, s), 2.15-1.99 ( 
IH, m), 1. 51-1.43 (2H, m), 1.39-1.26 

(2H, m). 
MS (ESI/APCI) m/z : 633 [ (M+H) 1.. 

X* 
rN>, H ^rJvjLvNr^ 

XN o o 

HOBJCC0-
OH 
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Dg 1 8 - 3 ] 

93 

'H-NMR (DMS0-D6) O: 13.33-13.31 (IH, m), 
9.11-9.09 (IH. m), 8.84-8.71 (4H, m), 8.4 
1-8.37 (3H, m), 8. 27 (IH, d, J = 2.4 Hz), 
7. 77-7. 71 (2H, m). 7. 37-7. 28 (4H, m), 7. 

08 (IH, d, J = 7. 9 Hz), 4. 13 (2H, d, J = 
7. 3 Hz), 3. 88 (3H, s), 3. 87-3. 84 (2H, m), 
3.81 (3H, s), 3.31-3.23 (2H, m), 2.31 (3 

H, s), 2.16-2.07 (IH, m), 1.49-1. 43 (2H, 
m), 1.38-1.26 (2H, m). 
MS (ES+APCI) m/z : 636 [ (M+H)+]. 

N l 

HO 

OH 

94 

N l 

'H-NMR (DMSO-D,) 8: 13.40-13.38 (IH, m), 
9. 12 (IH, d, J = 2.4 Hz), 8.91-8.70 (4H, 
m), 8.42-8.32 (3H, m), 8.30 (IH, d, J = 2 
.4 Hz), 8. 21 (IH, d, J = 2. 4 Hz), 8.05-8. 
04 (IH, m), 7. 60 (2H, d,. J = 7. 9 Hz), 7. 2 
7 (2H, d, J = 7. 9 Hz), 4. 12 (2H, d, J = 6 
. 7 Hz), 3. 91-3. 83 (2H, m), 3. 90 (3H, s), 
3.31-3.23 (2H, m), 2.36 (3H, s), 2.31 (3H 
, s), 2. 17-2.05 (IH, m), 1.49-1.42 (2H, m 
), 1.38-1.25 (2H, m). 
MS (APCI) m/z : 576 [(M+H)']. 

N— 

95 

H2NT "N' 

'H-NMR (CDC 13) o: 13. 38 (IH, s), 8.54-8.3 
5 (3H; m), 7.86-7.75 (3H, m), 7.68-7.41 ( 
5H, m), 7.34-7.19 (3H, m), 4.07-3.85 (7H, 
m), 3. 38 (2H, t, J = 11.5 Hz), 2. 93 (3H, 
s), 2.38 (3H, s), 2.15-2.04 (IH, m), 1.6 

6-1.35 (4H, m). 
MS (ESI/APCI) m/z : 576 [(M+H)']. 
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[^18-4] 
mm 
m 
96 

>o 
< > o o 
\\ y H i A. Jk N. JL 

Y^l r M o o iLN N 

'H-NMR (DMS0-D6) d: 13.37-13.35 (IH, m), 
9.08 (IH, d, J = 2.4 Hz), 8. 75 (IH, d, J 
= 2.4 Hz), 8.70-8.67 (IH, m), 8.49 (IH, d 
, J = 2.4 Hz), 8.37 (IH, dd, J = 8. 5, 2.4 

Hz), 8. 28-8. 24 (IH, m), 8.20 (IH, d, J = 
2.4 Hz), 7.61-7.56 (3H, in), 7.27 (2H, d, 
J = 7. 9 Hz), 4. 12 (2H, d, J = 7. 3 Hz), 4 

.04 (3H, s), 4.01 (3H, s), 3.90-3.84 (2H, 
i), 3.31-3.23 (2H, m), 2.36 (3H, s), 2.3 

1 (3H, s), 2. 16-2.06 (IH, m), 1.49-1.42 ( 
2H, m), 1.38-1.25 (2H, m). 
MS (APCI) m/z : 634 [(M+H)']. 

X? 
rN^i H 

XX 0 o T„X, 

"0 

HO 0^ 

mm. 
m 
97 

A 9" x »° 
11 N 0 

fYrV v Xi S S 
H2N^(T 

'H-NMR (DMS0-D6) o: 13.41-13.39 (IH, m), 
9. 12 (IH, d, J = 2.4 Hz), 8. 95-8. 72 (4H, 
m), 8.51-8.50 (IH, m), 8.44-8.35 (2H, m), 
8.32 (IH, d, J = 2.4 Hz), 8. 21 (IH, d, J 
= 2.4 Hz), 8.09-8.07 (IH, m), 7.60 (2H, 

d, J = 7. 9 Hz), 7. 27 (2H, d, J = 7. 9 Hz), 
4:49-4.39 (IH, m), 4. 13 (2H, d, J = 7.3 

Hz), 4.02-3.96 (2H, m), 3.90-3.84 (2H, m) 
, 3.55-3.46 (2H, m), 3.31-3.22 (2H, m). 2 
.36 (3H, s), 2.31 (3H, s), 2. 17-2.02 (3H, 

m), 2.01-1.89 (2H, m), 1.49-1.42 (2H, m) 
, 1.37-1.25 (2H, m). 
MS (ES+APCI) m/z : 646 [(M+H)']. 

X? 
r-N> H 

XX o o T^jX, 
yJ&O 
\6 
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18 — 5] 

ffi 
m 
98 

'H-NMR (CDC 13) 8: 14.65 (IH, br s), 13.42 (1 
H, s), 8. 76 (2H, dd, J = 8. 5, 2. 4 Hz), 8. 47 
(IH, d, J = 1. 8 Hz), 8.41 (IH, d, J = 8. 5 Hz 
), 8. 18 (IH, d, J = 1. 8 Hz), 8. 13 (2H, br s) 
, 8.08 (IH, d, J = 2.4 Hz), 7. 99 (IH, dd, J 
= 8. 5, 2. 4 Hz), 7. 60 (2H, d, J = 7. 9 Hz), 7. 
27 (2H, d, J = 7. 9 Hz), 6. 86 (2H, br s), 4. 1 
2 (2H, d, J = 7. 3 Hz), 3. 90-3. 83 (2H, m), 3. 
33-3.20 (2H, m), 2.64 (6H, s), 2.36 (3H, s), 
2.30 (3H, s), 2.17-2.06 (IH, m), 1.51-1.42 

(2H, m), 1.38-1.25 (2H, m). 
MS (ESI/APCI) m/z : 601 [ (M+H)+]. 

99 
o o 

N— 

'H-NMR (DMSO-D,) 8: 13.41 (IH, •s), 9.13-9.12 
(IH, m), 8. 98 (2H, br s), 8. 81 (IH, d, J = 

2.4 Hz), 8.76 (IH, d, J = 2.4 Hz), 8.41-8.39 
(3H, m), 8. 34 (IH, d, J = 2. 4 Hz), 8. 21 (IH 

, d, J = 2.4 Hz), 8. 10 (IH, s), 7. 60 (2H, d, 
I = 8. 5 Hz), 7. 27 (2H, d, J = 8. 5 Hz), 4. 25 

-4.12 (4H, m), 3. 93-3.85 (3H, m), 3.79-3.74 
(2H, m), 3. 65 (IH, br d, J = 11. 2 Hz), 3. 56 
(IH, td, J = 11. 2, 2. 6 Hz), 3.45 (IH, td, J 
= 11. 2, 2. 6 Hz), 3. 30-3. 24 (3H, m), 2. 37 (3H 
, s), 2.36 (3H, s), 2.16-2.06 (IH, m), 1.46 
(2H, br d, J = 10. 9 Hz), 1. 37-1.26 (2H, m). 
MS (APCI) m/z : 662 [ (M+H)+]. 

N l 

r^N 
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(IPJ10 0) N- {6- [2-75/-5- (3, 4-y^h + y7x 
~)V) b°U>?>-3-^;i/] k°'jyyy-3-^jH-5 - (4-^Wx-
)V) -4-*+7-l- Orb 7 k Hn- 2 H-k°7 >-4-

5 1, 4-ytFDtf'Jy>-3-MW$F 

5— (3, 4-y7 h + y7x-iW — 3— (4, 4, 5, 5 -rh7/f 
io 3, 22--r;w tfUv>-2-75>0.0800g 

(0. 182mmol). N— (6 — V n • k° <J ?$?>-3M — 5 — (4-^Wx 
-;i/) -4-*+y-i- (7h7k Fn-2H-tf^>-4--f;M^;u) 
-1, 4 — vk F • k°>J :/> — 3 — FO. 0974g (0. 273mmol) > F'J 
X (y^>yUf>7tF» /17^7 A (0) 0. 0167g.(0. 0182mmol), 2 - v 

15 y^D^yMX7^;-2, 4', 6' - F 'J -i 7 7°P k°;]/k7 x-jKXP 
hos) 0. 0348g (0. 0729mmol), F 'J 0229g (0.547mmol) td 1, 4 — 
*1t>2. OOmL^TkO. 200niL£«.> 100°CT4P#^lt#bfeo fc 

jiUfcc $til, 
20 dusft, wmx7)v/*$/-)i=100/0-80/20) m&m 

mm, ;-Mzmm, mm, m%r%z.trMmt&m.o 
67g (J»58. 1%) *mVftLT%tCo 
'H-NMR (DMS0-D6) <5: 13.94 (IH, s), 8.78 (IH, d, J = 2.4 Hz), 8.64 (IH, 

d, J = 9.7 Hz), 8.52 (IH, d, J = 9. 7 Hz), 8.42 (IH, d, J = 2.4 Hz), 8 
25 .25-8.21 (2H, m). 7.61 (2H, d, J = 7.9 Hz), 7.48 (2H, s), 7.28-7.23 (4 

H, m), 7.02 (IH, d, J = 8.5 Hz), 4.12 (2H, d, I = 7.3 Hz), 3.91-3.83 ( 
5H, m), 3.79 (3H, s), 3.27 (2H, t, J = 10.9 Hz), 2.37 (3H, s), 2.16-2. 
07 (IH, m), 1.47 (2H, br d, J = 10.9 Hz), 1.37-1.26 (2H, m). 
MS (APCI) m/z : 633 [ (M+H)+]. 

30 1 9 

[it 7 3 ] 

o 

o 
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Dg 1 9 - 1 ] 
mm 

mm* mm* 

mm 
m 
101 

<& 

A H A r5^0^"^0 

H2N^N^ 

'H-NMR (DMS0-DB) 6: 13. 94 (IH, s), 8. 
78 (IH, d, J = 2.4 Hz), 8.64 (IH, d, 
J = 9. 7 Hz), 8. 52 (IH, d, J = 9. 7 Hz) 
, 8.42 (IH, d, J = 2. 4 Hz), 8. 25-8. 21 

(2H, m), 7. 61 (2H, d, J = 8. 5 Hz), 7 
.49 (2H, s), 7.29-7.21 (4H, m). 7.03 
(IH, d, J = 8. 5 Hz), 4. 12 (2H, d, J = 
7.3 Hz), 4.01-3.76 (10H, m), 3.70-3. 

61 (2H, m), 3.54-3.38 (2H, m), 3.27 ( 
2H, t, J = 11. 2 Hz), 2.37 (3H, s), 2. 
18-2.05 (IH, m), 1.47 (2H, br d, J = 
10.9 Hz), 1. 37-1. 26 (2H, m). 
MS (APCI) m/z : 719 [ (M+H)+]. 

P 
N 

JL X N XX ° ° 

mm 
m 
102 

N Q 

H2N N 

'H-NMR (CDClj) o: 13.78 (IH, s), 8.67 
(IH, d, J = 10.0 Hz), 8. 51 (IH, d, J 

= 2.0 Hz), 8.29 (IH, d, J = 2. 0 Hz), 
7.93 (IH, d, J = 10.0 Hz), 7.86 (IH, 
d. J = 2. 0 Hz), 7. 75 (IH, s), 7. 58 ( 

IH, s), 7. 53 (2H, d, J = 8. 0 Hz), 7. 4 
9 (IH, d, J = 2.0 Hz), 7.27 (2H, d, J 

= 8. 0 Hz), 6. 84-6. 77 (2H, m), 4. 07-3 
. 96 (6H, m), 3. 88 (2H, d, J = 7. 5 Hz) 
, 3.39 (4H, t, J = 12. 0 Hz), 2.41 (3H 
, s), 2.27-2.05 (2H, m), 1.65-1.35 (8 
H, m). 
MS (APCI) m/z : 661 [ (M+H) 

rO 
N 

JL X N 
XX ° 0 INi.NXcl 

r-° 

H2N^rr 
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[^19-2] 
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K19-3] 
mm 
m 
106 

f'\ H 
0 0 

H2N^rr 

'H-NMR (CDClj) 5: 13.65 (IH, s), 8.67 
(IH, d, J = 9. 1 Hz), 8.44 (IH, d, J 

= 2.4 Hz), 8.35 (IH, d, J = 2.4 Hz), 
7. 97-7.94 (2H, m), 7. 76 (IH, d, J = 2 
.4 Hz), 7.43 (IH, d, J = 3. 6 Hz), 7.0 
7-7.04 (2H, m), 7.00-6.89 (3H, m), 6. 
78 (IH, d, J = 3. 6 Hz), 4. 12-3. 65 (15 
H, m), 3.60-3.53 (IH, m), 3.42-3.36 ( 
2H, m) „ 2.54 (3H, s), 2.17-2.06 (IH, 
m), 1. 60 (2H, br d, I = 12. 8 Hz), 1. 5 
0-1.40 (2H, nO. 
MS (APCI) m/z : 725 [ (M+H)+]. 

N 

0 o ^.NIC( 

HaN N 

mm 
m 
107 

'rO 
° ° 

H2N^I\T 

'H-NMR (CDC 13) o: 13.77 (IH, s), 8.67 
(IH, d, J = 9.7 Hz), 8. 50 (IH, d, I 

. = 2. 4 Hz), 8.35 (IH, d, J = 2. 4 Hz), 
7.96-7.93 (2H, m), 7.53-7.48 (3H, m), 
7.27-7.25 (2H, m), 7.08-7.05 (2H, m) 

, 6.96-6.85 (3H, m), 4.0,5-4.01 (4H, m 
), 3.94 (3H, s), 3.91-3.86 (4H, m), 3 
.49-3.36 (4H, m), 2.40 (3H, s), 2.24-
2. 08 (2H, m), 1. 83 (2H, br d, J = 13. 
1 Hz), 1.61 (2H, br d, J = 10.9 Hz), 
1.52-1.39 (4H, m). 
MS (APCI) m/z : 717 [ (M+H)+]. 

rO 
N 

X X N 
XX ° o 

H2N^N 
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mi 9-4] 
mm 
m 
108 

P 
fJAV. r" <C° 

AJ 0 0 
H2N N 

'H-NMR (CDClj) 6: 13.77 (IH, s), 8.68 
(IH, d, J = 9.8 Hz), 8. 51 (IH, d, J 

= 2.4 Hz), 8.30 (IH, d, J = 2. 4 Hz), 
7. 94 (IH, d, J = 9. 8 Hz), 7. 87 (IH, d 
, J = 2.4 Hz), 7. 74 (IH, s), 7. 68 (IH 
, s), 7. 53 (2H, d, J = 8. 0 Hz), 7. 49 
(IH, d, J = 2. 4 Hz), 7. 27 (2H, d, J = 
8. 0 Hz), 6. 84-6. 77 (2H, br ra), 4. 19 , 

(2H, d, J = 5. 6 Hz), 4. 07-3. 97 (3H, m 
), 3. 89-3. 69 (6H, m), 3.64-3.56 (IH, 
m), 3.43-3.30 (3H, m), 2.41 (3H, s), 
2.17-2.05 (IH, m). 1.65-1.56 (2H, m), 
1.51-1.39 (2H, m). 

MS (APCI) m/z : 663 [ (M+H)+]. 

N 

X X N 
XX o o 

°P° 
ycBrx" 

mm 
m 
109 

P 
N 

XXyCN-Co 
H2N N 

•H-NMR (DMSO-D6) d: 13.93 (IH, s), 8. 
78 (IH, d, J = 2.4 Hz), 8. 64 (IH, d, 
J = 9.0 Hz), 8.47 (IH, d, J = 9. 0 Hz) 
, 8. 38 (IH, d, J = 2.4 Hz), 8. 29 (IH, 
s), 8.22 (2H, dd, J = 9.0, 2.0 Hz), 

7. 94 (IH, s), 7. 62 (2H, d, J = 8. 0 Hz 
), 7.40 (2H, s), 7. 28 (2H, d, J = 8.0 

Hz), 4.45-4.36 (IH, m), 4.12 (2H, d, 
J = 7. 5 Hz), 4. 02-3. 95 (2H, m), 3. 87 
(2H, dd, J = 11. 0, 3.0 Hz), 3. 50 (2H 

, td, J = 12.0, 3.0 Hz), 3.32-3.23 12 
H, m), 2.37 (3H, s), 2.18-1.89 (5H, m 
), 1.47 (2H, d, J = 12. 0 Hz), 1. 38-1. 
26 (2H, m). 
MS (APCI) m/z : 647 [ (M+H)+]. 

<o 
N 

J Jl H 
XX ° 0 

H2N^N^ 

(^IWJIIO) N- [6- (2-T57-5- {3-/h + v-4-[2-( 
>-4-i'JWxh + y] 7x-JH k°Uv>-3--TJ1/) 

5 -3—OH -5- (4-^^7x^W-4-t+y-l- (rh7kh'p 
-2H-ti7>-4-^JM^) -1, 4-yk HPtf'J v>-3 
+-9-5 K 
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lit 7 4] 

o J il a 

3-7'Dt-5- {3-/ h + v-4- [2-(;e;i/AKU>-4--r;WXh + ̂  
]7xXJl/} t:,Jy>-2-75> 0. 245g(0. 600mmol), t:X (ti^n^h) 

5 >0. 229g (0. 900mmol)* h'JX (y^>y'Jr>7t h» 
( 0 ) 0. 0330g (0. 0360mmol). b 'J ^7 D^yMX7^ >0. 0236g(0. 0840mm 

ol) > BMtJWAO. 0883g(0. 900mmol)^l, 4 - S^+1t>3. OOmL^^PA, S 
80oCT6S#rH1if#b/to Wfa&'M 

J±mmLfco f#^n/t^rI^N-(6-7DPh°'J^^>-3-i';i/)-5 - ( 
10 4-^^7x^JW -4-^+7-1- (fh7kFD-2H-b°7>-4 

-1, 4 -yk HnhfU 3HO. 175g(0. 39 
9mmolK [1, 1' -tfx (y7x"MX7^;) 7xnt>] 
(I I) ( 1 : 1 ) 0. 0326g(0. 0399mmol), 

z/OAO. 390g(l. 20mmol), 1, 4 -y^=H+>4. OOmL TRO. 400mL£iJD;L, 
15 HHMT, 100°CT4B#rB1jf#bfeo S/fci&fcg&filSWTKSrjjn 

X., MbX^ly>T3[UtttfiU ]J IM 
i®, MBEitlWik, #6nfciI?'75yy|J^^7A^nTh^77^-

(LU Wft, WMx7)l/*$> y-)U=m/Q~W2Q) \zXffiMLfro MEEMIf 
m, i®, mzhTzz-t-cmmik^m. 153 

20 g (M52. 4%) ^mttLxntCo 
'H-NMR (CDCI3) 5: 13.77 (IH, s), 8.67 (IH, d, J = 9. 7 Hz), 8.51 (IH, d 
, J = 2.4 Hz), 8.35 (IH, d, J = 2.4 Hz), 7.96-7.94 (2H, m), 7.53-7.48 
(3H, m), 7.27 (2H, d, J = 7. 9 Hz), 7.08-7.05 (2H, m), 6.98 (IH, d, J = 
7. 9 Hz), 6. 89 (2H, s), 4.21 (2H, t, J = 6. 1 Hz), 4.03 (2H, dd, J = 11 

25 .2, 3.3 Hz), 3.94 (3H, s), 3.87 (2H, d, J = 7. 3 Hz), 3.76 (4H, t, J = 
4. 9 Hz), 3.39 (2H, t, J = 11.2 Hz), 2.88 (2H, t, J = 6. 1 Hz), 2.63-2.6 
1 (4H, in), 2.41 (3H, s), 2.15-2.07 (IH, m), 1.62-1.60 (2H, br d. J = 11 
.2 Hz), 1.49-1.39 (2H, m). 
MS (APCI) m/z : 732 [ (M+H)+]. 

30 
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[^2 0] 

m 
m 
3k 
t=t 

% A? M A Br^A^0/ ^ 

W 
1 N 

fl ll H 
H2N"^ir 

111 rrAv^ rr°^r> 
H2N^N^ 

'H-NMR (CDC13) <5: 13.77 (IH, s), 8.66 
(IH, d, J = 9. 1 Hz), 8.50 (IH, d, J = . 
2.4 Hz), 8.35 (IH, d, J = 2.4 Hz), 7.9 
6-7.94 (2H, m), 7.53-7.48 (3H, m), 1.2 
6 (2H, d, J = 7. 9 Hz), 7. 08-7. 04 (2H, 
m), 6.99 (IH, d, J = 7. 9 Hz), 6.88 (2H 
, s), 4. 21 (2H, t, J = 6.4 Hz), 4. 03 ( 
2H, dd, J = 11.5, 3. 6 Hz), 3. 94 (3H, s 
), 3. 87 (2H, d, J = 7. 3 Hz), 3. 39 (2H, 

t, J = 11. 5 Hz), 2. 98 (2H, t, J = 6. 4 
Hz), 2.67-2.63 (4H, m), 2.40 (3H, s), 
2.16-2.05 (IH, m), 1.84-1.80 (4H, m), 
1. 62-1. 59 (2H, br d, J = 12. 1 Hz), 1. 

49-1.39 (2H, 1). 
MS (APCI) m/z :716 [ (M+H)+]. 

mmn 12) N- {5- [2-757-5- (3, 4-y* h^>7x 
~)D t?u3 —r;H \Z7Z?>-2-^M -5- (4-^Wix 

5 ;p) -4-^+V-l- (Th7k Kd- 2H->-4-i'-
1, 4-ykFok°Uy>-3-Mm5F 
Mb7 5] 

10 5- (3, 4-y^h + y7x-JW -3- (4, 4, 5, 5-fh7^f 
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)l~l, 3, 2-^ Jl) k°U v>-2-75 >0. lllg ( 
0. 3 lOmmol), N- ( 5-7n^Ek°^x>-2--HI/) -5 - (4-^f^7i 
-;!/) -4-^7-1- (xh7kHn-2H-hf7>-4— 
-1, 4->?kHDlfU^> —3-M^+n HO. lOOg(0.207mmolh [1, 

5 1' -k7 7xDt>] A°7v7A (II) • U F 
(1 : 1) 0. 0169g (0. 0207mmol). wit AO. 202g (0. 621 

mmo 1) \Z 1, 4-zsttV>2. OOmLiizkO. 400mL£iJPx.> 80<CTlf$fgJt#b&o 

10 fcig§75 / y 'J U7 F^77^ - (liiiMlL WW.x7)V/ 
777 -^=100/0-90/10) ME-iilim, iil^iixfj^y 
x^il/X-7;i/£ffl^TgKt:U $LimtZ> Z tTmB<k£®0. Ill 
g 01X^84.8%) &mfotLT'&fro 
1 H-NMR (DMS0-D6) 8: 13.61 (IH, s), 9.58 <1H, d, J = 1. 2 Hz), 9.17 (IH, 

15 d, J = 2.4 Hz), 8.79 (IH, d, J = 2. 4 Hz), 8.39 (IH, d, J ? 2. 4 Hz), 8 
. 32 (IH, d, J = 2.4 Hz), 8.20 (IH, d, J = 2. 4 Hz), 7.59 (2H, d, I = 8. 
5 Hz), 7.29-7.23 (6H, m), 7.02 (IH, d, J = 8. 5 Hz), 4.13 (2H, d, J = 6 
.7 Hz), 3.89-3.85 (5H, m), 3.79 (3H, s), 3.27 (2H, t, J = 10. 9 Hz), 2. 
36 (3H, s), 2.16-2.07 (IH, m), 1.49-1.44 (2H, m), 1.37-1.27 (2H, m). 

20 MS (APCI) m/z : 633 [ (M+H)+]. 

25 

(MW\l 13) N- {4- [2-757-5 - (3, 4-y7 h^y7x 
XJV) k°'Jy>-3—TiW7xXJH-5- (4—>7n7°Dk°;i/7xXJl/) 
-4-^+7-1- (fh7kFn-2H-k°7>-4 — ^)V*7)V) -1, 
4-vkHnk°U>?>-3-^;i/^+^5 F 
[ft: 7 6] 

N' 

N- {4- [2-757-5- (3, 4-y/h^y7xX^) k°'Jy>-
30 3 -f;H7x-JH~5 - (4 -7,Pt7iXJI-) -4-^7-1- (7 F 

7k Hn-2H-k°7>-4—OV*7)V) -1, 4 - yk F • k° U y>-3 
-^Jl//^^++5 FO. 350g(0. 503mmol) (D h;l/X>5. OOmLM^^H. y7n7°nk° 
;i/^D>M0. 0648g(0.755mmol), F <J a^yM^ 7^ >0. 0282g (0. 101 
mmo 1), U 'J 7 AO. 374g (1. 76mmol), *1. 00mL£iP^L W 

35 ^777A (11)0. 0113g(0. 0503mmol) £j]Px., ;100'Cte:jP2&b£&, 1, 4-
y^+1+>2. 00mL£iP*_, mgT40#rHim#Lfco SSSTMt, 
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^n?h^77^- (OJ^t, 100/0-85/15) XW 
it. $ nv Y&77 4 ~ (NOMURA Deve 1 ops i 1 Combi, 7-feh 
- h<j)i/7k/o.\%¥wt) xmmvrco mmzmm 

5 wzK^nA, m%r%z.txmm\:^m.2mg («6o. 
5%) *mfot\sX%fc0 
'H-NMR (DMS0-D6) <5: 13.11 (IH, s), 8.71 (IH, d, J = 2.4 Hz), 8.25 (IH, 

d, J = 2.4 Hz), 8.16 (IH, d, I = 2.4 Hz), 7.82 (2H, d, J = 8. 5 Hz), 7 
.63 (IH, d, J = 2.4 Hz), 7.58-7.52 (4H, m), 7.20-7.14 (4H, m), 6.99 (1 

10 H, d, J = 8.5 Hz), 5.76 (2H, s), 4.10 (2H, d, J = 7. 3 Hz), 3.88-3.83 ( 
5H, m), 3.77 (3H, s), 3.27 (2H, t, J = 10.9 Hz), 2.16-2.04 (IH, m), 2. 
00-1.93 (IH, m), 1.46 (2H, brd, J = 10.9 Hz), 1.35-1.26 (2H, m), 1.02 
-0.97 (2H, m), 0.73-0.69 (2H, m). 
MS (APCI) m/z : 657 [ (M+H)+] 

15 
mmniA) N- U- [2-757-5- (3, 4-^h^>7x 

-;i/) k°U V>-3--OH 7xZiK - 5-*7)ls-4' -^v- 1' -
(T* h 7 k H P — 2 H — k°y >— 4 — -f )\*7)V) — 1-' , 4' -ykFn-

2, 3' -Hk°'Jy>-5' -#JI/zt^+T5 H 
20 [fl;7 7] 

N- {4- [2-757-5 - (3, 4-^7 F^y7xZJW 
3 —r;p] 7XZJH - 5 -r/nt- 4 -:t+y- l - (j- h7t Fn- 2 H 

25 -k^>-4-^;V7^;l/) - 1, 4-ytFDt°'Jy>-3-jjmi)-5 
HO. 620g (1. OOmmol). 5 - i?>-2-$u>m N-7x-^yl 
y y ~)V7 5 >XXfM 480g (1. 70mmol), 3 (I) 0. 0762g (0. 400mmol) (I 
Hl/X>6. OOmLii/y/—JH. 85mL J 7 h\. 84g(13. 3mmol) (D7.kl. 20mL 
mfc&nuA, T-ny+x (MJ7XX;^X7^» 

30 (0) 0. 116g(0. lOOmmol) 100X^40#^# bfco K 
mM%BBx7)i/x3sis 

aiu stii, 
DV F^77^- (Oi^i, 

Mx^;i//^^y-;i/=99/i~85/i5) THILL mmzmwt 
35 &mtz>z.txmmfc&m.229g («3 

6.2%) ^mwtLxmtio 
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'H-NMR (DMS0-D6) <5: 12. 98 (1H, s), 8.75 (IH, d, J = 2.4 Hz), 8.71 (IH, d, 
J = 2. 4 Hz), 8.30 (lft d, J = 2. 4 Hz), 8.25 (IH, d, J = 2.4 Hz), 8.02 (IH, 
dd, J = 8. 5, 2. 4 Hz), 7. 82 (2H, d, J = 8. 5 Hz), 7. 61 (IH, d, J = 2. 4 Hz), 
7.53 (2H, d, J = 8.5 Hz), 7.34 (IH, d, J = 8. 5 Hz), 7. 19-7. 13 (2H, m), 6.98 
(IH, d, J = 8. 5 Hz), 5.69 (2H, s), 4.12 (2H, d, J = 7.3 Hz), 3.88-3.83 (5H, 

m), 3.77 (3H, s), 3.27 (2H, t, J = 11.0 Hz), 2.52 (3H, s), 2.17-2.07 (IH, 
m), 1.47 (2H, br d, J = 11,0 Hz), 1.37-1. 26 (2H, m). 
MS (APCI) m/z: 632 [ (M+H) 1. 
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DS2 1] 

H2N^N 
'H-NMR (DMS0-D6) 5: 13.07 (IH, s), 8.7 
6-8.68 (2H, m), 8.51-8.47 (2H, m), 8.2 
6 (IH, s), 7. 84. (2ft d, J = 8. 5 Hz), 7 
. 72-7.70 (IH, m), 7.62 (IH, d, I = 1.8 
Hz), 7. 55 (2H, d, J = 8. 5 Hz), 7. 21 ( 
IH, d, J = 1. 8 Hz), 7. 13 (IH, dd, J = 
8. 5, 1. 8 Hz), 7. 00 (IH, d, J = 8. 5 Hz) 
, 5. 70 (2H, s), 4. 20 (2H, d, J = 6. 7 H 
z), 3.98-3.75 (10H, m), 3.69-3.60 (2H, 
m), 3.53-3.46 (IH, m), 3.42-3.37 (IH, 
m), 3. 27 (2H, t, J = 11.0 Hz), 2.36 ( 

3H, s), 2. 12-2.02 (IH, m), 1.47 (2H, b 
r d, I = 11. 0 Hz), 1. 37-1. 26 (2H, m). 
MS (APCI) m/z : 718 [ (M+H) 1. 

(»J116) N- {4- [2-757-5- (3, 4-v7h + v7x 
-;i/) b°u3 —r;p] 7xz;n - 6' ( 
fh7tFn-2H-H7>-4-f;M^) -1, 4-ykFD-3, 3 
' -tf b°U v>-5-#;i/^+f-5 F 
[it 7 8] 
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N- {4- [2-757-5 - (3, + 
)V) tTU i?>~ 3-^Jl] 7x-JH -5-^D;t-4-^V-l- CT* H 
7kHa-2H-t7>-4-^;w^) - l, 4 - yk Hn tfU v>-3 
-^JJl/^+1+5 HO. 400g(0.646mmol), 2-^^-5- (4, 4, 5, 5-T* 

5 hy*7J 1/-1, 3, 22--f jl/) 
0. 212g(0. 969mmol), Mitv^AO. 631g (1. 94mmol), [1, 1' -tfX (y7 
x-M77^7)'7xnt>] /^y^A (II) • 'J H 
#(1:1) 0. 0527g(0. 0646mmol) \Z 1, 4 - y:t=M+>5. 00mLi:7KL 00mL£jjP 
x., wcxAmmmw^rc. R^mizjKtmmx^ji^uuA, 

m, MMMMj-h'jryjUT&mLfc., mm, mi±mmk, n^titz.nm.^7^ 
7yU^^M7A^D7h^77-{- (liJ#%L /— )l= 
99/1-90/10) TliiMU $6t:yU^yM7A^n?h^77^-(ajitt, 
BMx7)l/*5> y-)l=99/1-5/95) 

15 i#:^P7h^7 7-f- (NOMURA Developsil Combi, TirHxHUJl//zK/ 
o. \%3CWL) T*mmLfro nmzmm^&mA, m 
Mx^;PT3[nJlft£tJU H U ^AtK 

mm, t-zmmt&m. i29g o«3i. 6%) 
@#i:L/T#fco 

20 'H-NMR (DMS0-D6) O: 13.08 (IH, s), 8.76 (1H, d, J = 2. 4 Hz), 8.69 (IH, d, 
J = 2.4 Hz), 8.51-8.47 (2H, m), 8. 26 (IH, d, J = 2. 4 Hz), 7.84 (2H, d, J 
= 8. 5 Hz), 7. 71 (IH, dd, J = 8. 5, 2. 4 Hz), 7.62 (IH, d, J = 2. 4 Hz), 7. 55 
(2H, d, J = 8. 5 Hz), 7. 20-7. 14 (2H, m), 6. 99 (IH, d, J = 8. 5 Hz), 5. 69 (2H, 
s), 4.20 (2H, d, J = 7.3 Hz), 3.88-3.83 (5H, m), 3.77 (3H, s), 3.27 (2H, 

25 t, J = 11. 3 Hz), 2.36 (3H, s), 2.11-2.03 (IH, m), 1.47 (2H, brd, J = 11.0 
Hz), 1. 37-1. 26 (2H, m). 
MS (APCI) m/z: 632 [ (M+H)+]. 
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m 22] 

m 
• * •—9 

m 
m 
117 

OH / 
B OH 

'H-NMR (DMS0-D6) 5: 12.92 (IH, s), 8.77 
(IH, d, J = 2. 4 Hz), 8.36 (IH, d, J = 2. 

4 Hz), 8.25 (IH, d, J = 2. 4 Hz), 7. 96-7. 
7. 82 (2H, d, J = 8. 5 Hz), 7. 

m), 7. 19-7. 13 (2H, m), 6. 99 
8. 5 Hz), 5. 68 (2H, s), 4. 12 
7. 3 Hz), 3. 89-3. 83 (5H, m), 

3.77 (3H, s), 3. 27 (2H, t, J = 11. 2 Hz) 
, 2. 17-2.06 (IH, m), 1.47 (2H, br d, J = 

10. 9 Hz), 1.37-1.27 (2H, m). 
MS (APCI) m/z : 642 [ (M+H)+]. 

91 (4H, m), 
61-7. 52 (3H, 

(IH, d, J = 
(2H, d, J = 

m 
118 

ci 

OH 
I 

B OH 

'H-NMR (DMS0-Dfi) s), 8.75 
(2H, m), (IH, d, J = 2. 4 Hz), 8. 27-8. 25 

7. 82 (2H, d, J = 8.5 Hz), 7. 74 (2H, d, J 
= 8.5 Hz), 7. 61 (IH, d, J = 2. 4 Hz), 7. 

54-7.52 (4H, m), 7.19-7.13 (2H, m), 6.99 
(IH, d, J = 8.5 Hz), 5. 69 (2H, s), 4. 11 
(2H, d, J = 7. 3 Hz), 3. 88-3. 83 (5H, m), 

3. 77 (3H, s), 3.27 (2H, t, J = 11. 2 Hz) 
, 2. 17-2.05 (IH, m), 1.46 (2H, br d, J = 
11.5 Hz), 1. 36-1. 26 (2H, m). 

MS (APCI) m/z : 651 I(M+H)1. 
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miMMl 19) N- {4- [2-757-5- (3, 4-^7 h^y7x 
~)D tf'J V>-3 —r;H 7i"jK - 5- (5-^fW7x>-2-

-4-^V-l- (fh7k Fn-2H-k°7>-4-i' JM^Jl/) 
-1, 4-ykHnt°Uy>-3-AJ^-!t5H 

N- {4- [2-757-5- (3, 4-y/b+y7x"^) k°Uv>-
3-<;i/] 7xXJH - 5- 7Dt-4-t+7-l- (rh7tHD-2H 

4--1 )l*7M -1, 4-ytFnk°'Jy>-3-^^m5 
10 HO. 200g (0. 323mmol), ( 5 - *7)V- 2-7xx)V) -tfp 0. 055g (0. 387m 

molh U >7AO. 134g(0. 969mmol), ^H^+X (h'J 7xHJ^7^ > 
) rtyWk ( 0 ) 0.0373g(0. 0323mmol) ^1, 2 -v7 H^yl^>5. 00mL<h 
zKO. 5OOmL^iPx.9O°CT120#rH1ii^m W&Lfco 
i/>T3®fsttib, ^mmzm7mM7hvoArm%Ltza mm, 

15 , U^y;i/777Ai7 n-7 Y^vVA - (UJ^±, iixfjy 
/ 7 ̂  7 —Jl/=99/l—80/20) TltMU 757y|J^^M7A^D'?h^7 
7^- (Oi#i±, mmx7JU/*^/-ji=99/i-93/7) rmmLft. z^\z 
IIIfr^D'7h^77'f- (NOMURA Developsil Combi, 7iz H~ H'J Jlz/zk 
/0. 1%«) KTmil1"5C:£T^iS{fc^$j0.0860g 0»41.8%) 

20 ITlfc. 
'H-NMR (DMS0-D6) <5: 12.90 (IH, s), 8.69-8.66 (2H, m). 8.26 (IH, d, J = 
2.4 Hz), 7.84 (2H, d, J = 8. 5 Hz), 7.62 (IH, d, J = 2.4 Hz), 7.57-7.5 

4 (3H, m), 7.20-7.14 (2H, m), 6.99 (IH, d, J = 8. 5 Hz), 6.87-6.85 (IH, 
m), 5.70 (2H, s), 4. 14 (2H, d, J = 7. 3 Hz), 3.88-3.83 (5H, m), 3.77 ( 

25 3H, s), 3.27 (2H, t, J = 10.9 Hz), 2.49 (3H, s), 2.16-2.10 (IH, m), 1. 
45 (2H, br d, J = 10. 9 Hz), 1. 38-1. 27 (2H, m). 
MS (APCI) m/z : 637 [ (M+H)+]. 

3 0»&Mlfco 

[ft: 7 9 ] 

OH 
I 
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[^2 3] 

m 
C3 

Ml m 
120 A ̂  Y^I rr ^ o o 

H2N"V 

OH 

<V^OH 

'H-NMR (DMS0-D6) 5: 12.97 (IH, s), 8.68 
(IH, d, J = 2. 4 Hz), 8. 36. (IH, d, J = 2. 

4 Hz), 8. 26 (IH, d, J = 2.4 Hz), 7. 84 (2 
H, d, J = 8. 5 Hz), 7. 62-7.53 (3H, m), 7. 
35 (IH, d, J - 2. 4 Hz), 7. 20-7. 14 (2H, m 
), 6.99 (IH, d, J = 8.5 Hz), 6. 26-6. 25 ( 
IH, m), 5.70 (2H, s), 4. 19 (2H, d, J = 7 
. 3 Hz), 3. 88-3. 83 (5H, m), 3. 77 (3H, s), 

3. 27 (2H, t, J = 10.9 Hz), 2. 38 (3H, s) 
, 2. 13-2.04 (IH, m), 1.44 (2H, br d, J = 

10. 3 Hz), 1. 37-1. 27 (2H, m). 
MS (APCI) m/z : .621 [ (M+H)+]. 

mmmi 21) N- [4-(2-757-5- {4- [ (2R) -1, 4-
i>H7^ry- 2--f;M h + v] - 3 - / b°'J Z?>-3 —-T Jl/ 
)-3-7^tD7x'Jl/] -1' -[(4-y7;fh7t HD-2H-k°7> 
-4-^M , 4' -ytFD-
2, 3' -tfh°Uy>-5' 
[fb 8 0 ] 

H2N^N' 
H2N"~N' 

my, N- [4-(2-75/-5- {4- [ (2R) -1, 4-y 
—()l*y*¥] -3-/h + y7xXJH b°'J y>-3)V) 
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— 3 -7MD7X-JH - 5-7'nt-l' - [(4 y7 / T h 7 b HD-2' 
H-\iy>-4--1 )l) -4' -**7-1' , 4' -ykFP-2, 
3' — tf tf U v>-5' —HO. 230g(0. 279mmol), [1, 1 ' - t: 
X (y7i-M77^7) 7xnt>] /\° y V*? A (I I) i?>7 • 'J H Mit* 

5 ( 1:1 ) 0. 0228g(0. 0279mmol), mM±i/VAO. 272g(0. 836mmol) 
\zi, 4 -y**1+>5. OOmL TKO. 500mL 50% h 'J 7hy 
tFD77 >i§i& (3.5mol/L) 0. 0960mL (0. 334mmol) Z MX, 100°CT3P#PB1¥j« 

mmzBMx?-)raiujffiffiu m&m 
io ith'j^A«ifc0 mm, mizwrnm, m^titz.nm.^y)tsf)vtsy 

A^o7h^7^- (Lum&, s^mx^;u/^^y-;u=99/i~80/20) Ti 
Wk, $6i:7$;y|JA^7A^n7h^77^- (ill##, WW.3-7 
)V/*$ / -;i/=99/l~93/7) 145g («68. 4%) 
£#Irt£0#£LTf#fco 

15 'H-NMR (DMS0-D6) <5: 13.07 (IH, s), 8.86 (IH, d, I = 2.4 Hz), 8.80 (IH, d, 
J = 2.4 Hz), 8.52-8.48 (2H, m), 8.31 (IH, d, J = 2.4 Hz), 7.94 (IH, dd, 
J = 12.1, 2.4 Hz), 7.72 (IH, dd, I = 8. 2, 2.4 Hz), 7.63 (IH, d, J = 2.4 
Hz), 7.50-7.42 (2H, m). 7.18 (IH, d, J = 2. 4 Hz), 7.11 (IH, dd, I = 8.5, 
2.4 Hz), 6.99 (IH, d, J = 8.5 Hz), 5.71 (2H, s), 4.70 (2H, s), 3.97-3.74 

20 (10H, m) , 3.69-3.60 (2H, m), 3. 52-3. 32 (4H, m), 2.36 (3H, s), 1.88-1.77 
(4H, m). 

MS (APCI) m/z : 761 [ (M+H)+]. 
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0^2 4] 

m 
122 

H2N~N 

N 
'H-NMR (CDClj) 6: 12.84 (IH, s), 8.74 (2H, 
. 61 (IH, d, J = 2.4 Hz), 8. 27 (IH, d, J = 
), 8.21 (JH, d, J = 2. 4 Hz), 7.89 (2H, d, 
5 Hz), 7.59 (IH, d, J = 2.4 Hz), 7.49 (2H, 
= 8. 5 Hz), 7. 09 (IH, dd, J = 8. 2, 2. 1 Hz), 
(IH, d, J = 1. 8 Hz), 6. 94 (IH, d, J = 8. 5 
.72-4.64 (2H, ra), 4.07-3.99 (2H, m), 3. 97-
10H, m), 3.39 (2H, t, J = 11.8 Hz), 2.39 
, 2.21-2.09 (IH, m), 1.69-1.58 (2H, m); 1. 
9 (2H, m). 
MS (APCI) m/z:633 [(M+H)*]. 

s), 8 
2.4 Hz 
J = 8. 

d, I 
7. 04 

Hz), 4 
-3.89 ( 
(3H, s) 
53-1. 3 

m 
123 

H2N N' 

H,N N' 
'H-NMR (CDClj) o: 12.96 (IH, s), 8.74 (2H, 
.60 (IH, d, J = 2.4 Hz), 8.32 (IH, d, J = 
), 8. 21 (IH, d, J = 2.4 Hz), 7.93 (IH, dd, 
2. 1, 1. 8 Hz), 7. 59 (IH, d, J = 1. 8 Hz), 7. 
, dd, J = 8. 5, 1. 8 Hz), 7. 37 (IH, t, J = 8, 
, 7.09 (IH, dd, J = 8. 2, 2. 1 Hz), 7.03 (IH, 

= 2.4 Hz), 6.93 (IH, d, J = 7. 9 Hz), 4.59 
(2H, m), 4.07-4.00 (2H, m), 3.97-3.89 (8H, 

.44-3.35 (2H, m), 2.39 (3H, s), 2.21-2.08 
), 1.66-1.54 (2H, m), 1.52-1.39 (2H, m). 
MS (APCI) m/z : 651 [ (M+H) 1. 

s), 8 
2.4 Hz 

J = 1 
47 (IH 
. 2 Hz) 

d, J 
-4. 52 

m), 3 
(IH, m 

mmmi24) N- [4- (2-757-5- {4- c (2R) -1, 4 
2--1)1* F*x] -3-y> + y7x^H h0|Jy/-3—f 

5 Jl/) — 3 — y X.XJU] — 5 — *7)1/— 4 ' —l' — (fh7 
t: Fn- 2H —4—-f )l*7)D — 1' , 4' -ytFn-2, 3' 
— t: t: U > — 5 ' F (#H,'[4@#:) 
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[ft 8 1 ] 

N- [4- (2-757-5- {4- [ (2R) -1, 4->>**+)->-2-
5 - 3-7 h + y7x-;H - 3—Hi/) -3-7il/*n 

7x-JH -5-7^;l/-4' -**7-1' - (Th7kFD-2H-k°7 
>-4-^;i/7^JI/) -1' , 4' - ytFo-2, 3' -tft:Uv>-5' 
— F 23. 9g(32.5mmol) (D^ifc*7U>\\0mL^Wz, y<^>7Jl/* 
>M2. 1 lmL (3. 12g, 32. 5mmol) (DX^y-J 1/36. OmU§«l)n7U ^T15£fM 

io wLfco « 
, 7g (JR^95. 1%) btffc. 
1 H-NMR (DMS0-D6) 5: 13.27 (IH, s), 8.79 (IH, d, J = 2.4 Hz), 8.72 (IH, 

d, J = 2. 4 Hz), 8.54 (1H, d, J = 2. 4 Hz), 8. 46 (IH, d, J = 8. 5 Hz), 8 
.34 (IH, d, J = 2.4 Hz), 8.29 (IH, d, J = 2.4 Hz), 8.03-7.99 (1H, m), 

15 7.78 (IH, d, J = 8. 5 Hz), 7.59-7.51 (4H, m), 7.31 (IH, d, J = 2.4 Hz), 
7.25 (IH, dd, J = 8.5, 2.4 Hz), 7.06 (IH, d, J = 8.5 Hz), 4.21 (2H, d 

, J = 7.3 Hz), 4.01-3.93 (2H, m), 3.90-3.74 (8H, in). 3.69-3.24 (6H, m) 
, 2.37 (3H, s), 2.34 (3H, s), 2.13-2.02 (IH, m). 1.47 (2H, brd, J = 1 
0. 9 Hz), 1. 37-1. 28 (2H, m). 

20 MS (APCI) m/z : 736 [ (M+H) 1. 
jtmftma C41H42FN5O7 • 1. OCH3SO3H • 1. OH2O£ UT 
mnm : C, 59.35; H, 5.69; N, 8.24; F, 2.24; S, 3.77. 
USHI-.C, 59.38; H, 5.80; N, 8.10; F, 2.23; S, 3.71. 

fro 
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\M2 5-1] 

m 
125 

'H-NMR (DMS0-D6) 6: 13.70 (IH. br s), 13.23 (1 
H, s), 8.73 (IH, d, J = 1.8 Hz), 8. 29 (IH, d, 
J = 1. 8 Hz), 8. 24 (IH, d, J = 1. 8 Hz), 8. 19 (1 
H, d, J = 1. 8 Hz), 7. 90 (2H, d, J = 8. 5 Hz), 7 
.65-7.56 (6H, m), 7. 32-7. 26 (4H, m). 7.05 (IH, 
d, J = 8. 5 Hz), 4. 12 (2H, d, J = 7. 5 Hz), 3. 9 

0-3.84 (5H, m), 3. 80 (3H, s), 3. 27 (2H, t, J = 
11. 0 Hz), 2. 36 (3H, s), 2. 35 (3H, s), 2. 17-2. 

04 (IH, in), 1.46 (2H, d, J = 11. 0 Hz), 1. 38-1. 
25 (2H, m). 
MS (APCI) m/z : 631 [ (M+H)+]. 
Ttm^m C38H3SN4O5 • 1. OCH3SO3H • 2. iH2ot LT 

: C, 61. 26; H, 6. 09; N, 7. 33; S, 4. 19. 
: C, 60. 99; H, 5. 96; N, 7. 13; S; 4. 48. 

m 
126 

H2N~N' 

HJN^N' 

'H-NMR (CDC13) <3: 12.97 (IH, s), 8.65 (IH, br 
s), 7. 95 (2H, d, J = 8. 5 Hz), 7. 91-7. 85 (2H, m 
), 7. 53 (IH, d, J = 2.4 Hz), 7.44 (4H, dd, J = 
18.5, 8.2 Hz), 7.30 (2H, d, J = 7. 9 Hz), 7.02 

-6. 95 (2H, m), 6. 93 (IH, d, J = 1. 8 Hz), 4. 11-
3.92 (9H, m), 3.90 (3H, s), 3.88-3.63 (5H, m), 
3.59-3.51 (IH, m), 3. 44-3. 34 (2H, m), 2. 91 (3 

H, s), 2.41 (3H, s), 2.20-2.06 (IH, m), 1.65-1 
.57 (2H, m), 1.52-1.38 (2H, m) 
MS (ESI) m/z : 717 [ (M+H)+] 
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m 2 5 - 2 ] 

m 
m 
W 

(#JH4@#0 
& 

JJ\1i 

01 
ifN"ii H °^> JJ\1i 

01 r? 

127 9 0 
O O 

^'S'-0H o-^N \\ y H I I 
HjN N 

I^YYTY'Y* 

H2N-^N^ 

'H-NMR (DMS0-D6) 5: 13.22 (IH, s), 
8. 80 (IH, d, J = 2. 4 Hz), 8. 75 (IH 

, d, J = 2. 4 Hz), 8. 56 (IH, s), 8.4 
5 (IH, d, I = 8.5 Hz), 8.35-8. 32 (2 
H, m), 8.03-8.00 (IH, m), 7.84-7.83 

(IH, m), 7.69 (2H, s), 7.56-7.52 ( 
2H, m), 7.32-7.24 (2H, m), 7.06 (IH 
, d, J = 8. 5 Hz), 4. 22 (2H, d, I = 
7. 3 Hz), 4. 05-3. 60 (12H, m), 3. 52-3 
. 37 (2H, m), 3. 27 (2H, t, J = 10.9 
Hz), 2.39 (3H, s), 2.34 (3H, s), 2. 
14-2.03 (IH, m), 1. 47 (2H, br d, J 
= 10. 9 Hz), 1. 37-1. 27 (2H, m). 
MS (APCI) m/z : 736 [ (M+H)+]. 
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Dg 2 5 - 3 ] 

128 

H2ir 

'H-NMR (DMSO-D6) O: 13.74 (IH, br s), 13.23 (1 
H, s), 8. 73 (IH, d, J = 2.4 Hz), 8. 30 (IH, d, 
J = 2. 4 Hz), 8.23 (IH, d, J = 2.4 Hz), 8. 19 (1 
H, d, J = 2. 4 Hz), 7. 90 (2H, d, J = 8. 5 Hz), 7 
.71-7.55 (6H, m), 7.35-7.25 (4H, m). 7.06 (IH, 
d, J = 8. 5 Hz), 4. 12 (2H, d, J = 7. 5 Hz), 4. 0 

4-3.24 (16H, i), 2.38 (3H, s), 2.36 (3H, s), 2 
. 17-2. 04 (IH, m). 1. 46 (2H, d, J = 11. 0 Hz), 1 
.38-1.25 (2H, m). 
MS (APCI) m/z : 717 [ (M+H)+]. 

C42H44N407 • 1. OCH3SO3H • 1. OHjOt.UT 
Ifgtt : C, 62. 15; H, 6. 06; N, 6. 74; S, 3. 86. 

: C, 62. 13; H, 6. 21; N, 6. 64; S; 3. 86. 

H2N N' 

129 

H2N N 

H2N 

'H-NMR (CDClj) (5 ; 12.79 (IH, br s), 8.64 (IH, 
br s), 7.88-7.80 (2H, m), 7.80-7.73 (2H, m), 7 
. 62 (2H, dd, J = 8. 5, 5. 5 Hz), 7. 37 (2H, d, J 
= 8. 5 Hz), 7. 16 (2H, t, J = 8.5 Hz), 7. 02-6. 94 

(2H, m), 6.94-6.90 (IH, 1), 4.41 (2H, s),:4.0 
9-3.91 (8H, m), 3.91-3.62 (10H, m). 3.59-3.51 
(IH, in), 2.94 (3H, s), 2.08-1.94 (2H, m), 1.92 
-1.82 (2H, m). 
MS (APCI)m/z;746 [(M+H)+]. 
ftmft#HI C42H40FN50? • 2. OCH3SO3H • 1. OH2Ot L-T 

: C, 58. 83; H, 5. 51; N, 7. 98;F, 2. 16; S, 3. 65 

: C, 59. 02; H, 5. 65; N, 7. 69;F, 2. 13; S, 3. 

KT, N- [4- (2-757-5- {4- [(2R) -1, 4-v**1+>-
2 —C/M -3-7 kUv>- 3)V) :7x~Jl/] 

5 -5- (4-7^Jl/7x-;i/)-4-**V- 1 - (9 h v k F • - 2 H - k v 
>-4—01*7)1) -1, 4-yh Fnk°U>?>-3jl/^1+5 
MMKDik&yn, N- [4- (2-757-5 - {4- [(2R) -1, 4-i? 

2 -<;l/7 h*~>] -3-7 h + y7xrjH k°D y>- 3-^)V> 
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-3-7MD7I"JH -5-7^;i/-4' -**7-1' - (fh7kH 
• -2H-k°7>-4-fjWfJl/) -1', 4' - ykKD-2, 3' -If 
If U - 5 ' Hte^l«ll3 4<Dit&®X&Z>o 

5 (^WJl 30) N- [4- (2-75/-S- {4- [ (2R) - 1, 4 
2--T;i/7 h*->] -3-^h*>7i-JH tf U v> — 3 — 

-Y71/) 7x-J 1/] —5— (4 — 7^J1/7x~Jl/) — 4 — **7 — 1 — (fh7k 
HP- 2H —k7>—4—fjMfJl') -1, 4-yb Hnb°'Jv>-3 

H zKln^j 
io [ft 8 2 ] 

N- [4- (2-757-5 - {4- [ (2R) -1, 4-v**it>-2-
-OMF*/] - 3-7 H*v7x~;i/} h°Uv>-3-^;v) 7x~;i/] -

15 5- (4-7^;U7x-;i/)-4-**7-1 - (fh7bHD-2H-lf7> 
-4—T;M^;l/) -1, 4-yb Hnb<Jy>-3-^jl/^*^5 H 
46. 3g (62. 6mmol) £7-fe H >244mHr®i®L7K27. Oml £fln*.fco Wm\Z*?>7, 

27ml (65. 8mmol) E/fci££^fiT30B#fl3Ji#bfc 
£>•5, 7*7 7t-D- HlcfcO^ISilU 3®Ufc@#:£*/7-fc: H >rg^ 

20 m (zK/7-t H>= 1/9) TSfe&U glf0ffc£^47. 5g (iRW. 5%) 
14@#:£bTt#fc0 
'H-NMR (DMS0-D6) <5: 13.22 (IH, s),'8. 72 (IH, d, J = 2.0 Hz), 8.28 (IH, 

d, J = 2. 0 Hz), 8.21 (IH, d, 1 = 2. 0 Hz), 8.19 (IH, d, J = 2. OHz), 7 
.90 (2H, d, J = 8.5 Hz), 7. 60-7. 52 (6H, m), 7.32 (IH, d, J = 2. 0 Hz), 

25 7.27 (3H, d, J = 8.5 Hz), 7.06 (IH, d, J = 8. 5 Hz), 4.11 (2H, d, J = 7 
.5 Hz), 4.01-3.93 (2H, m), 3.89-3.22 (14H, m), 2.36 (3H, s), 2.32 (3H, 

s), 2.17-2.04 (IH, m), 1.46 (2H, d, J = 11.0 Hz), 1.37-1.25 (2H, m). 
MS (APCI) m/z : 717 [ (M+H)+]. 

C42H44N4O7 • 1. OCH3SO3H • 3. OH2O£ IT 
30 ft IMS : C, 59.57; H, 6.28; N, 6.46; S, 3.70. 

H$MiI:C, 59.75; H, 6.29; N, 6.48; S, 3.76. 
(CuKa, A = 1. 5 4t>^XhD-A, =2 0° 

/ml n) 0 
<Dmmm2 2&±(D\i-s7$:m2 6iz^t* 

35 
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[j2 6] 
h°-^ 

29 dfi 
h°—9 

29 d jg 

1 3. 74 23. 61 42 6 14. 78 5. 99 24 
2 7. 56 11. 68 49 7 15. 60 5. 68 22 
3 8. 96 9. 86 30 8 16. 16 5. 48 23 
4 11. 38 7. 77 100 9 18. 70 4. 74 45 
5 12. 36 7. 16 24 10 24. 10 3. 69 35 

31) N- [4- (2-757-5- {4- [ (2R) -1, 4 
2b*v] -3-yh^>7x"jH b?Uv>-3 — 

5 <iM 7x"JW -5- (4-7^Jl/7x-;l/)-4-**V-1 - (rh7b 
Hn-2H-k°7>-4-i')]/*7)l) -1, 4-yt Fnb°'J>?>-3 -ft 

H zkfnti 
[fb 8 3 ] 

10 
N- [4- (2-757-5— {4- [ (2R) -1, 4 - >***+>->-2 -
fJMh + y] -3-7 h + y7x"JH hi U v>-3-^;P) 7x-JW -
5- (4-7*;i/7x-;l/)-4-**V- 1 - (7h7bFn-2H-t"7> 
-4-^;i/7*;i/) -1, 4-ybFDb°'Jy>-3-^J^1j-5F. 250mg 

15 (349/xmol) \z*?S-M. 99mh zK633 M 1 1. OOmol/LMfbzJc 
365 M 1 (365 /zmol) ZMXfz. ^^^4O°CT^21B#r01, 

^i&T$30#&#U tilLlJD-hfCcfcOK^i&U ffiftlsfcmfr&ZtfLlstz. 
o M^U ^ISfba"#j243mg (W81.4%) £f£0m@f££ bTf#fe, 
'H-NMR (DMS0-D6) 5: 13.22 (IH, s), 8.72 (IH, d, J = 2. 5 Hz), 8.28 (IH, 

20 d, J = 2. 5 Hz), 8.21 (IH, d, J = 2. 5 Hz), 8.19 (IH, d, J = 2. 5 Hz), 7 
.90 (2H, d, J = 8. 8 Hz), 7.60-7.55 (4H, m), 7.50 (2H, br s), 7.31 (IH, 

d, I = 2. 5 Hz), 7.29-7.23 (3H, m), 7.06 (IH, d, J = 8. 8 Hz), 4. 12 (2H 
, d, J = 7.5 Hz), 4.01-3.93 (2H, ui), 3.89-3.24 (14H, m), 2.36 (3H, s), 

2.16-2.05 (IH, m), 1.46 (2H, d, J= 12.5 Hz), 1.37-1.25 (2H, m). 
25 Ttmftmit C42H44N407 • lHBr • 3. 3H20£ LX 

s+JNI : C, 58. 85; H, 6. 07; N, 6. 53 ;Br, 9. 32. 
»Hi6 : C, 58. 91; H, 5. 98; N, 6. 58;Br, 9.42. 

(CuKa, A=l. 5 4t>^FD-A, = 2 0° 
/min) CD®#TA°^->£0 2 1 0 O t LfcWi& 

30 9&±<£>t!-^£^2 7K:^To 
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[M2 7] 
k"_/7 
#^5" 

29 d{g 29 dfit mi 
1 3. 84 22. 99 61 6 15. 48 5. 72 49 
2 7. 72 11. 44 99 7 16. 70 5. 30 50 
3 9. 40 9. 40 60 8 18. 88 4. 70 34 
4 11.62 7. 61 100 9 19. 32 4. 59 22 
5 14. 92 5. 93 19 10 24. 40 3. 65 32 

mmmi3 2) N- [4- (2-757-5 - {4- [ (2R) -1, 4 
-yWy-2-fJMh^y] - 3-7 h + y7x~JH tfU^>-3-

5 -f Jl/) 7x-Jl/] —5— (4 — 7 :FJ1/X x~Jl/) — 4 —V — 1 — (T" h 7 h 
Fn-2H-h0^>-4--rjl/7^Jl/) - 1, 4-yt F n h° D ^>-3 
Jl/^*+f-5 H 
[its 4] 

10 
N- [4- (2-757-5- (4- [ (2R) -1, 4-^**+J->-2-
-TJl/7h*v] - 3 -7 b*y7x-Jl/} b°'Jv>-3-^Jb) Xx'JP] -
5- (4-^7x^W-4-W-l- (fS7th'D-2H-t:7> 
— 4 —-f J1/7^J1/) -1, 4-ybHnh°Uv>-3-t/Jl/^*^5 F 249mg 

15 (347 At mol) H7^7-JH. 49mK TK9. 10 At lSrin^-feo -€-0)^ l.OOmol/L ii 
$*i§$364/il (364Aimol) £in*.fco ^^£40oCT^21fi#F^ 
T^30£Mt#u je 
(DW, H&U («87. 0%) 
'H-NMR (DMS0-D6) 5: 13.22 (IH, s), 8.72 (IH, d, J = 2. 5 Hz), 8.27 (IH, 

20 d, J = 2.5 Hz), 8.21 (IH, d, J = 2. 5 Hz), 8.19 (IH, d, J = 2. 5 Hz), 7 
.90 (2H, d, J = 8.8 Hz), 7.60-7.55 (4H, m), 7.49 (2H, brs), 7.31 (IH, 

d, J = 2.4 Hz), 7.29-7.24 (3H, m), 7.06 (IH, d, J = 8. 8 Hz), 4.11 (2H 
, d, J = 7.5 Hz), 4.01-3.93 (2H, m), 3.90-3.22 (14H, m), 2.36 (3H, s), 
2.17-2.04 (IH, m), 1.46 (2H, d, J = 12.5 Hz), 1.38-1.26 (2H, m). 

25 m C42H44N407 • 1HN03 • 3H20<tbT 
mwm : C, 60. 49; H, 6. 16; N, 8. 40. 

: C, 60.58; H, 6. 15; N, 8. 43. 

(CuKa,A = 1. 5 4t>^XhD-A, MM = 2 
30 0 °/m i n) CD[HJ#T/\O^->£0 3 1 0 0 t 
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[^2 8] 
b-^7 29 dfit tea b-/7 29 dfi m 

1 3. 82 23. 11 52 6 15. 26 5. 80 38 
2 7. 66 11. 53 82 7 15. 54 5. 70 44 
3 9. 28 9. 52 77 8 16. 62 5. 33 37 
4 9. 52 9. 28 44 9 19. 24 4.61 34 
5 11.54 7.-66 100 10 24. 56 3. 62 72 

(mmmi 33) N- [4- (2-757-5 - {4- [ (2R) -1, 4 
2 --fJl/7 h*/] -3-/h + y7xZJH b 'J ¥>- 3 -

5 Jl/) ^7x^Jl/] —5 — (4 — 7 ̂ Jl/^7 x—Jl/) — 4 — ** V — 1 — (T h7k F 
n-2H-b°^>-4--TJl/7^Jl/) -1, 4 -yk Fnb'J>?>-3 —^7Jl/ 
$*1t 5 H zkfcl^ 

[it 8 5] . ' -
?H 

10 
N- [4- (2-757-5 - {4- [ (2R) -1, 4 -2 --f 
Jl/7h*y] - 3-7 h*v7x-Jl/} b'J x>-3 —-TJl/) 7x~Jl/] -5 
- (4-7^Jl/7x-Jl/)-4-**V- 1 - (fF7bFn-2H-k°7>-
4-<Jl/7^Jl/) - 1, 4 -i/b HnbU y>- 3 -#Jl//^*-!t5 H 249mg(3 

15 47Mmol) ^7^7—Jl/3. 98ml, TK632M 1 ^(D'ik, 1. OOmol/L «zK 
®mMu\(363/xmol) ^'o-^^4OoCT^210#f,Bl ^MT$J3 
0£Nt#U #r/±\Ltmfa%:?>WLtc» 
®&u mmt^miiiw (JR«.4%) 
'H-NMR (DMS0-D6) (5: 13.20 (IH, s), 8.72 (IH, d, J = 2.4 Hz), 8.27 (IH, 

20 d, J = 2.4 Hz), 8.18 (IH, d, J = 2.4 Hz), 8.08 (IH, s), 7.88 (2H, d, 
I = 8. 5 Hz), 7.57 (4H, t, J = 8. 5 Hz), 7.30-7.03 (7H, m), 4.11 (2H, d, 

J = 7.5 Hz), 4.01-3.92 (2H, m), 3.91-3.21 (14H, m), 2.36 (3H, s), 2. 1 
6-2.05 (IH, m), 1.46 (2H, d, J = 12. 5 Hz), 1.37-1.25 (2H, m), 

fit C42H44N407 • 0. 75H2S04 • 4H20ck LT 
25 tmm : C, 58. 49; H, 6. 25; N, 6. 50; S, 2. 79. 

mmm: c, 58.53; H, 6.13; N, 6.52; s, 2.80.. 
(CuKa, A = l. 5 4*>^X hn-A, = 2 0° 

/m i n) (7)|HI#TAO^->£0 4 Cl&ViT^b—10 0 
3JBUi<£>b-#£^2 9 
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[^2 9] 
¥-2 29 dm fci 29 d fifi 

1 3. 74 23. 61 72 6 12. 38 7. 14 13 
2 7. 56 11.68 100 7 14. 68 6. 03 25 
3 8. 92 9. 91 38 8 15. 64 5. 66 41 
4 9. 58 9. 22 50 9 16. 06 5.51 21 
5 11. 36 7. 78 54 10 24. 38 3. 65 16 

N- [4- (2-757-5 - {4- [ (2R) -1, 4 
-yW>-2-^JMh^>] b°<Jv>-3-

5 -fJl/) 7x~Jl/] -5- (4-7^JP7x~J!/) — 4—1 - (fh7t 
Fn-2H-tf7>- 4 —-r J1/7^JI/) -1, 4-ytFDh'U y>- 3 
Jl/zK*U-5 H U zkfcl^ 
[ft 86] 

10 

N- [4- (2-757-5- {4- [ (2R) -1, 4-y**+)->-2-
-fJM h*->] - 3-7 F*y7x~Jl/} 3--TJU) 7x~JW -
5- (4-7^JP7x~JI/) —4—1 - (fF7tFD-2H-t°7> 

15 - 4JI/7^J1/) -1, 4-yt F • t: 'Jy>-3 — # Jl//^*1j"5 H 25lmg 
(350Mmo 1) ^7 ̂  7 — Jl/501 ML, zKl. 28ml ^DWXfz., 0. 504mol/L >J 
ymymmmn\ mum\) ^^£4oocT«4Bm S 
i&T$30#£#U tfTffl 

jat£U Hf!2ffc£#?254mg 0»82. 8%) £££IM£@f££ bTf#fc0 
20 'H-NMR (DMS0-D6) <5: 13.11 (IH, s), 8.72 (IH, d, J = 2. 5 Hz), 8.25 (IH, 

d, J = 2.5 Hz), 8.17 (IH, d, J = 2. 5 Hz), 7.82 (2H, d, J = 8. 5 Hz), 7 
.62 (IH, d, J = 2.5 Hz), 7.58 (2H, d, J = 8. 5 Hz), 7.53 (2H, d, 1 = 8. 
5 Hz), 7.26 (2H, d, I = 8.5 Hz), 7.20 (IH, d, J = 2. 0 Hz), 7. 13 (IH, d 
d, J = 8. 5, 2.0 Hz), 6.99 (IH, d, J = 8. 5 Hz), 5.73 (2H, br s), 4. 11 ( 

25 2H, d, 1 = 7.5 Hz), 3.98-3.90 (2H, m), 3.89-3.22 (14H, m), 2.36 (3H, s 
), 2.16-2.04 (IH, in), 1.46 (2H, d, J = 11.5 Hz), 1.37-1.25 (2H, m). 

it C42H44N4O7 • 1. OH3PO4 • 3.5H2o<h IT 
mm& : C, 57. 46; H, 6. 20; N, 6. 38; P, 3. 53. 
mmm : C, 57. 41; H, 6.20; N, 6. 41; P, 3. 41. 

30 (CuKa, A=l. 5 4 b U-A, = 2 0° 
/min) 1 0 0 
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(Dmmmz oj^±cok°-^^^3 on^-r. 
[^3 0] 
k°-^ 
jgz. a. 29 dfi 

• mn 29 dfg 
1 3. 74 23. 61 76 6 14. 56 6. 08 59 
2 7. 56 11. 68 90 7 15. 74 5. 63 59 
3 8. 80 10. 04 57 8 23. 68> 3. 75 20 
4 9. 56 9. 24 100 9 24. 34 3. 65 21 
5 11. 34 7. 80 22 10 24. 68 3. 60 23 

(MMM 13 5) N- [4- (2-757-5- {4- [ (2R) -1, 4 
5 2--fJl/7 -3-^h + y7x~JH k°'Jy>-3-

-f )D 7x~ Jl/] —5— (4 — 7:FJl/"7xXJl/) — 4 — V — 1 — (:r F :7 k 
Hn-2H-t!7>-4-fJMf;i/) -1, 4-yb HDtfUv>-3-# 
jl/7^*-9-5 F X^7>XJ|/*yWtM 7Kfp#j 
[fb 8 7 ] 

N- [4- (2-757-5- {4- [ (2R) -1, 4-^**1t>-2-
-fJl/7F*:>] — 3 — 7 xXJl/} hf U y>— 3 — -f Jl/) 7xXJl/] — 

15 5- (4-7^Jl/7xXJl/) - 4-**V-1 - (fh7th'n-2H-H7> 
- 4--T JM^;W) - 1, 4-yt Fnh;lJy>-3-^ Jl/^*++ 5 F 251mg 
(350 Mmo 1) \Z*9J — Jl/1. OOmK 7j<3. 65mlSrtJDx.fe0 l. OOmol/L x^7 

>XJl/*>^7K^m368M 1 (368/xmo 1) ZMTLTCO 
nbtm^pmwx, 4o°cT^2i0m &^x\ ^MT«o^m#u mas 

20 n-Ffc£D$^l3jlU ffi&LtzmfaZzmistc* "tom, jRffcU lifgfb 
^265mg (W81. 8%) m^\m\ttLXmtc, 
Ml 
N- [4- (2-757-5- {4- [ (2R) -1, 4 - 2-
-f Jl/7 F*y] - 3-7 F*/:7xXJM 3 —TJl^) 7x^JW -

25 5 - (4 - 7^Jl/7xXJl/)-4-**V- 1 - (T" F y t: F • - 2 H — bf ^ > 
-4--TJP7^JK> -1, 4 -yt Fn k°'J py- 3 Jl/zH*-+j"5 F 10. 4mg 
(14.5^mol) IZ*?/-)IA\. 6ML *15U 1 ZMtto 1. OOmol/L X 
^>XJI/tfc>&zKJ§i&15. 2/zl (15. 2 /xmo 1) £DPx.fco ^$i£40T:TltJ24P#PH1 
, &^X\ ^®T$30#lt#U Mn-F^OPJ^I^U 

30 £3IXLfco t(Dm, JS&U @H£l,T10. 9mg£#fc0 
'H-NMR (DMS0-D6) 6: 13.22 (IH, s), 8.72 (IH, d, J = 2.0 Hz), 8.28 (IH, 
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d, I = 2. 0 Hz), 8.20 (2H, dd, J = 8. 5, 2.0 Hz), 7.90 (2H, d, J = 8.5 
Hz), 7.61-7.49 (6H, m), 7.32 (IH, d, J = 2.0 Hz), 7.29-7.24 (3H, m), 7 
.06 (IH, d, I = 8. 5 Hz), 4.11 (2H, d, I = 7.5 Hz), 4.01-3.93 (2H, m), 
3.87-3.24 (14H, m), 2.41-2.31 (5H, in), 2.16-2.04 (IH, m), 1.46 (2H, d, 

5 I = 11.5 Hz), 1.37-1.25 (2H, m), 1.06 (3H, t, J = 7. 5 Hz). 
TLmwm C42H44N4O7 • 1. OC2H5SO3H • 5. SH2O£LT 
mnm : C, 57. 07; H, 6. 64; N, 6. 05; S, 3. 46. 
mmm : C, 57. 13; H, 6. 78; N, 6. 08; S, 3. 60. 
)KbfcXi|g|Hf#r (C u K a, A = l. 5 4t>^hn-A, =20° 

io /min) 1 oo 

[^3 1] 
tf_/7 29 dfg k-^7 29 dffi m 

1 6. 72 13. 14 6 6 17. 88 4. 96 5 
2 7. 90 11. 18 100 7 19. 00 4. 67 5 
3 12. 02 7. 36 42 8 19. 80 4.48 9 

. 4 13. 40 6. 60 10 9 21. 26 4. 18 9 
5 16. 90 5. 24 13 10 24. 18 3. 68 6 

N- [4- (2-757-5- {4- [ (2R) -1, 4 
15 -ym>-2--fJWh + y] -3-^h^>7irJH k°Uv>-3-

<1)V> 7xz;H - 5- (4-*7)Vyx.-)D -4-**V- 1 - (f:h7t 
pn—2H — k°:7>—4—-f -1, 4 -yk Fnk°'J v>-3 -ft 
;i/^*it5 F zRfn^J 

[it 8 8 ] 

N- [4- (2-757-5 - {4- [ (2R) -1, 4 - 2--f 
JM h + y] -3-7h*v7i~;H k'J yy-3-^M 7x^] -5 
- (4-7Wx-JW-4-^V-l- (fh7kFn-2H-t°7>-

25 4 --f;i/7^;l/) - 1, 4-^k HDkU v>-3H 250mg(3 
49Mmo 1) H7 *? 7 — )V\. OOmK 7K3. 64ml SriJPXfz° iir©^ 1. OOmol/L 
y7s)V^yW.MWm. 366 M 1 (366 //mol) 

WitLfzik, 40°CT^218m &^X\ g2&Ti$30#Ji#U flfOjn-McJ; 
®f£u mmit^mmg ( 

30 W88. 3%) 
'H-NMR (DMS0-D6) <5; 13.22 (IH, s), 8.72 (IH, d, J = 2.0 Hz), 8.27 (IH, 
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d, J = 2.0 Hz), 8. 19 (2H, d, J = 2. 0 Hz), 7.90 (2H, d, J = 8.5 Hz), 7 
61-7.55 (6H, m), 7.44 (2H, br s), 7.35-7.24 (7H, m), 7.06 (IH, d, J = 
8.5 Hz), 4.11 (2H, d, J = 7.5 Hz), 4.01-3.93 (2H, m). 3.90-3.22 (14H, 
m), 2.36 (3H, s), 2.17-2.04 (IH, m), 1.46 (2H, d, J = 11.6 Hz), 1.31 

5 (2H, td, J = 12. 2, 8. 5 Hz). 
C42H44N4O7 • 1. OC6H5SO3H • 3H2O£ LT 

f+INfi:C, 62. 05; H, 6. 08; N.6.03; S, 3.45. 
mmm c, 62.18; H, 6.07; N, 6.08; s, 3.46. 

(CuKa, A=l. 5 MM = 2 0° 
10 /mi n) 1 0 0 tLtzMG 

(Dmzmm2 2\zm?o 
m3 2i 
k°—^ 

29 dfifi m 29 d{® 
. 1 9. 22 9.58 82 6 15. 78 5. 61 30 

2 10. 60 8. 34 29 7 17. 50 5. 06 46 
3 10. 82 8. 17 35 8 18. 66 4. 75 48 
4 11. 10 7. 96 42 9 21. 02 4. 22 100 
5 13. 40 6. 60 52 10 26. 10 3. 41 37 

15 
(mmmi37) N- [4- (2-757-5- {4- [ (2R) -I, 4 

-v**+)->-2 --DM - 3-7 h*v7x-;i/} b'Jx>-3-
-fJl/) 7—5— (4 — 75FJI/7x— )V) — 4 — — 1 — (rh7t 
Kn-2H-tr^>-4—DMM/) -1, 4-yb Fnk°Uv>-3-% 
;i/^*tf5 H P - h;i/x>x;i/*>M^ 

[fb 8 9 ] 

H2N^N' 
20 H2N"^N' 

N- [4- (2-757-5- {4- [ (2R) - 1, 4 - 2 —T 
JM - 3-7 h*v7xXJl/} H>J v>-3 —f jl/) 7i'JW -5 
- (4-/?JV7xZJK-4-**V- 1 - (fh7bFD-2H-h°7>-

25 4 -^JMfjW -1, 4-ytFnt°'Jy>-3-Mm5F 268mg(3 
73 Mmol) H7^7-;i/2. 14mk TK145/X lSriO^feo 1. OOmol/L p-h 
;1/X>X;1/*>^7K^390M 1 (390Mmo 1) UamlzTUlz^Jj 

40oCT^21B#rHl ^?MT^30^WL 

30 ^ISfb^^255mg OR$77. 
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N- [4- (2-757-5 - {4- [ (2R) -1, 4 - 2-
<JMh + y] -3-/h^y7x-jH t°>J x>-3--UV) 7x-JH -
5- (4-7Wx-JW-4-t^V-l- (fh7t Fn-2H-k°7> 

5 -4--r;i/7^;» - l, 4 -yt HntfiJ S>>-3-*Ul/#*+>-5 F 10. 3m 
g (14. 4/xmol) J — J1/165ML> 7K26. 2M lSrJtJ0x.feo 1. OOmol/L p 
- h;i/X>x;l/^>^7K^M15. OMI (15. OMDIOD £jjP*_fco ?g-&ltS:40oCT^2 
4Pm ^iBT&30#J£#U ^iUn-htr«j:0®:5l5i§b, tfriiiUfc 

f0E ®&U SUtLTlO. 7mg£#fco 
10 'H-NMR (DMS0-D6) 5: 13.22 (IH, s), 8.73 (IH, d, J = 2.0 Hz), 8.28 (IH, 

d, J = 2. 0 Hz), 8. 21 (IH, d, J = 2. 0 Hz), 8. 19 (IH, d, J = 2. 0 Hz), 7 
.90 (2H, d, J =.8.0 Hz), 7.60-7.45 (8H, m). 7.31 (IH, d, J = 2.0 Hz), 
7.29-7. 24 (3H, m), 7.11 (2H, d, J = 8.0 Hz), 7.06 (IH, d.' J = 8.0 Hz). 
4.11 (2H, d, J = 7. 5 Hz), 4.02-3.93 (2H, m), 3. 90-3.22 (14H, m), 2.36 

15 (3H, s), 2.29 (3H, s), 2.16-2.04 (IH, m). 1.46 (2H, d, J = 11. 5 Hz), 
1.37-1.25 (2H, m). 
Ttmmm C42H44N407 • l. OC7H7SOsHi: LX 
mwm : C, 66. 19; H, 5. 89; N, 6. 30; S, 3. 61. 
mmm : C, 65. 91; H, 5. 97; N, 6. 26; S, 3. 59. 

20 (CuK«, A = 1. 5 4t>^hD-A, = 2 0° 
/m i n) (7)®#?/^->£0 8 1 O O 
(Dmi<&&2 3j^±©k°-^£^3 3 

[^33. 
TT—^"""T 
t"_/7 29 dfii m ti-7? 

#-^7" 
29 dfit m 

1 4. 18 21. 12 61 6 17. 44 5. 08 40 
2 5. 12 17. 25 100 7 18. 92 4. 67 36 
3 13. 44 6. 58 26 8 19. 72 4.50 23 
4 14. 98 5. 91 28 9 20. 16 4. 40 24 
5 16. 96 5. 22 31 10 23. 04 3. 86 30 

25 
(.mmmi 3 8) N- [4- (2-757-5- {4- [ (2R) -1, 4 
-ym>-2-^JMF + y] - 3-7 h*/7xXJl/} H'Jy>-3-
-f71/) -3-7;i/tD7x-JW -5-7^Jl/-4' -**V-1' - (^h 
7tF D-2H-t!7>-4-^Jl/7^;l/) - 1 ' , 4 ' -ykFD-2, 3 

30 ' -HbUyy-5' -#;i/^=M±5 H 'J >&&. TkfrltJ 



WO 2016/006706 
167 

PCT/JP2015/069976 

lit 9 0 ] 

H2IT N H2r*r N 

N- [4- (2-757-5- {4- [ (2R) -1, 4—>:t=H±>-2-
-YJMh + v] - 3-7 h + y7iZJH tf U v>-3--f)V) -3-7)UJr 

5 n7x-JI/] -5-7^Jl/-4' -tf+v-l' - (fh7kh'n-2H-h! 
7>-4-^;i/7^;l/) -1' , 4' -ytFD-2, 3' -t:h°'J>>-5 
' F50. Omg (67. 9Mmol) £7-fe h >400 M L/K64. 4M 1£ 
in*.£0 4. OOmol/LD >$**§^35. 7M 1 (143Mmol)4O°CT30# 

20%^7j<7-feh>£500MlJnA, 
10 „ fLT> £®Ti$30#jt#bfc^ ^UUP-hH«fcO®5l6igb> 

t)42. 5mg (M69. 7%) £iigiH4@#:£ lT#fc. 
'H-NMR (DMSO-D6) 5: 13.22 (IH, s), 8.77 (IH, d, J = 2. 0 Hz), 8.69 (IH, 

d, J = 2. 0 Hz), 8.51 (IH, d, J = 2. 0 Hz), 8.47 (IH, d, J = 8. 5 Hz), 8 
".30 (IH, d, J = 2. 0 Hz), 7.93 (IH, dd, J = 12.5, 2.0 Hz), 7.71 (IH, dd 

15 , J = 8. 5, 2.0 Hz), 7.64 (IH, d, J = 2.0 Hz), 7.49-7.41 (2H, m), 7.19 
(IH, d, J = 2.0 Hz), 7.12 (IH, dd, J = 8. 5, 2.0 Hz), 6.99 (IH, d, J = 
8.5 Hz), 5.77 (2H, br s), 4.21 (2H, d, J = 7. 5 Hz) 
, 2.36 (3H, s), 2. 13-2.01 (IH, m), 1.46 (2H, d, J 
6 (2H, m). 

20 MS (APCI) m/z: 736 [ (M+H)+]. 
C,,H42FN5O7 • 1. OH3PO4 • 3. 5H20£ IT 

tmm : C, 54. 91; H, 5. 84; N, 7. 81; F, 2. 12; P, 3.45. 
mmm : C, 54. 95; H, 5.54; N, 7. 86; F, 2. 20; P, 3. 19. 

(CuKa, A = 1. 5 4t>^XhD-A, = 2 0° 
25 /min) (DHI#rA0^->£l!l 9 H43ViT^h!—1 0 0 t 

(Dmmm. 18&±<Dtr-££^3 4fc*t\ 

3.98-3.24 (16H, m) 
12.0 Hz), 1.38-1.2 
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OS3 4] 

11"^" 29 dfg tf_/7 
-S32. a 29 djg 

&& 
1 4. 28 20. 63 100 6 13. 48 6. 56 24 
2 8. 42 10. 49 40 7 15. 90 5. 57 23 
3 8. 64 10. 23 35 8 17. 00 5. 21 19 
4 10. 54 8. 39 19 9 17. 46 5. 08 18 
5 12. 72 6. 95 28 10 21. 26 4. 18 31 

mmmi 39) N- [4- (2-757-5- {4- [ (2R) -1, 4 
5 -yW>-2-^JMh + y] -3-7h^y7i"JH tfU^>-3-

-i-M -3-7MD7i^W -5-7^Jl/-4' -Or*V - 1' - (fb 
7tHn-2H-t!7>-4-'f^^) -1' , 4' -ybFD-2, 3' 
-tfk°ux>-5' -#;i/^+f-5 F mmm. ?mm 
[fb 9 i ] 

N- [4- (2-757-5 - {4- [ (2R) -1, 4-^++h>-2-
-OMF^P/] -3-7h + y7i-iH f'Jy>-3-<JW -3-7JU* 
n7iZJV] -5-7^-4' - (f F^b FD-2H-t: 
7>-4-^JMfJW -1' , 4' -ytHn-2, 3' -k*tr»J^>-5 

15 ' -^JMW5 F 80. 0g(109mmol) £7ir>>1. 28Ul,«b7k247ml£jj[l7L 
fee 40^T6. 00mol/L«71. 7ml (430mmol) S^t£4O°CT3 0rH1jt 
Wbtc(D%, n-F^DM^U ^rtHb/t@f$£5iTxU^0 
@If*£7K/71zF/^'8r^ Cfk/7-fe F> = 1/9) Tft&U t(fBfb£tJ92. 
3g (W88. 3%) Zfe^femfctlsTrnzo 

20 'H-NMR (DMS0-D6) 5: 13.04 (IH, br s), 8.83 (2H, d, J = 9.5 Hz), 8.63 ( 
IH, s), 8.44 (IH, d, I = 8.0 Hz), 8.34 (2H, s), 8.05-7.98 (2H, m), 7.7 
2 (2H, br s), 7.59-7.52 (2H, m), 7.32 (IH, d, J = 2.0 Hz), 7.26 (IH, d 
d, 1 = 8.0, 2.0 Hz), 7.07 (IH, d, J = 8.0 Hz), 4.22 (2H, d, J = 7. 5 Hz 
)., 4.01-3.93 (2H, m), 3.90-3.74 (8H, m), 3.70-3.59 (2H, m), 3.53-3.45 

25 (IH, ID), 3.40 (IH, dd, J = 11.0, 10.0 Hz), 3.27 (2H, t, J = 11.0 Hz), 
2.43 (3H, s), 2.16-2.05 (IH, m), 1.51-1.43 (2H, m), 1.39-1.26 (2H, m). 
MS (APCI) m/z : 736 [ (M+H) 1. 
TcMftftm C41H42FN507 • 1. 8H2S04 • 3. 0H20i: IT 
f+IMi:C, 50.96; H, 5.38; N, 7.25; F, 1.97; S, 5.97. 

30 HtMitiC, 50.98; H, 5.36; N, 7.23; F, 1.97; S, 6.19. 
(CuKa, A = l. 5 4t>^hP-A, = 2 0° 
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/m i n) cD[H]|Ff/\o^->£0 1 0 1 0 .0 
&(Dmmm6M±(vt:-s7$;m3 5\z^r» 

[^3 5] 
F k°-^7 

29 cHit tf-^7 29 dfi 
1 3. 66 24. 12 100 6 12. ,88 6. 87 6 
2 6. 42 13. 76 12 7 18. 42 4. 81 23 
3 7. 32 12. 07 68 8 19. 62 4.52 17 
4 9. 76 9. 05 15 9 20.54 4.32 18 
5 11.00 8. 04 6 10 24. 22 3. 67 8 

5 (HWJ14 0) N- [4- (2-757-5 - {4- [ (2R) -1, 4 
2-<JF7 F^r>] - 3-7 h^y7iZJH k°'Jv>-3-

j)D -3-7iWn7x"JW - 5-*7)U~4' -rt^y-l' - (fh 
7tFa-2H-lf7>-4-fJWfJl/) -1' , 4' -ytHn-2, 3 
' -tfk°Uv>-5' F 7jant) 

10 N- [4- (2-757-5- {4- [ (2R) -1, 4 - >:t^>-2 -
^JWh + y] -3-/h^y7iZJW tf'J^>-3—HI/) -3-7Jl/^-
D7x^JH — 5 — *7)1— 4 ' -^V-l' - (fF7tFD-2H-k° 
^>-4 —^;i/7^;i/) -1' , 4' -yhFn-2, 3' -Hk°'Jy>-5 
' -^]Jl/m5 F 39. 8mg(54. UmolH;:7-feh >637/*L *78.3/2 l£flnA 

15 tco 1. 00mol/L«7Wgtf£80. 9M 1 (80. 9Mmol) £fln;Lfco U^\mr40°C 
T^24fim gi&T$j30#l£#U fl^llJP-hHctO®5l5jib, *JT 

®&U HSi2fc£^36. 7mg (W71. 6%) £ 

C41H42FN5O7 • 1. 6OH2SO4 • 3. OH2O£ LT 
20 stM : C, 52. 01; H, 5. 45; N, 7. 40; F, 2. 01; S, 5. 42. 

»JM ; C, 52. 07; H, 5. 24; N, 7. 25; F, 2. 09; S, 5. 50. 
(CuKav A = 1. 5 4t>^FD-A, =2 0° 

/m i n) 1 1 10 0 tbtz.% 
^©ffl^gl 2j^±©k°-^£:^3 6 fC/fto 

\L—% 
#^7 

26 did Jf_/7 
TT/. t=J 29 dffi 

1 3. 64 24. 25 100 6 18. 42 4. 81 31 
2 6. 40 13. 80 19 7 19. 64 4. 52 22 
3 7. 32 12. 07 84 8 20. 56 4. 32 25 
4 9. 76 9.05 19 9 22. 90 3. 88 14 
5 17. 38 5. 10 12 10 24. 20 3. 67 12 

(MMM 14 1) N- [4- (2-757-5- {4- [ (2.R) -1, 4 
-yW>-2-^jWF + y] - 3 -7 F + y7x~jl/} k°Uv>-3-
-f )V) — 3 — yjl/^O 7x.X)l] — 5—*7)U—4' — — 1' - (f F 

30 yt Fa-2H-li7>-4--f)l*7)U) -1' , 4' -xkFo-2, 3 
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' -bk°Uy>-5' -ts)M^+l-5 K Tkfati 
N- [4- (2-757-5 - {4- [ (2R) -1, 4-y^+h>-2-
-fJWh + y] - 3-7 b + y7x-JH k°'J v>-3;i/) -3-7;^ 
• 7x"JH -5-7^Jl/-4' -rfr+V-l' - (fh7kFD-2H-t: 

5 7>-4-^-1' , 4' -ykHn-2, 3' -\d'¥VP>-5 
— H 40. 5mg (55. 0Mmo 1) tC7iz h >648ML, /JC24. 8M 1 £:jJQA. 

tz.o 1. 00mol/L5M7Kf§^137M 1 (137/xmol) £linx.fco UnW.%:40°CT 
£j24Pm ^T«0^«#U SLUP-H^DPJ^I^U tfriiJ 

• *r<D&, S&U (iR$88. 8%) 
10 IfegfrtLTif:. 

jcfStfrtfHt C41H42FN507 • 1. 80H2S04 • 3. OH2Oi: IT 
f+Jllg : C, 50. 96; H, 5. 38; N, 7. 25; F, 1. 97; S, 5. 97. 
Ill : C, 50. 85; H, 5. 20; N, 7. 06; F, 2. 09; S, 5. 99. 
fft^XH[El#T (CuKa, A = l. 5 4t>^7hP-A, =2 0° 

15 /mi n) 1 2 lOOt 

[^3 7] 
b-^7 20 cHfi ffiM \I-J7 26 dig 

1 3. 64 24. 25 100 6 18. 38 4. 82 18 
2 6. 40 13. 80 13 7 19. 34 4.59 12 
3 7. 30 12. 10 50 8 20. 56 4. 32 15 
4 9. 76 9.05 11 9 21.52 4. 13 7 
5 17. 34 5. 11 9 10 22. 94 3. 87 9 

(»14 2) N- [4- (2-757-5- {4- [ (2R) -1, 4 
20 -ym>-2HMh^y] -3-/h^>7i-JK h*'Jy>-3-

-fJl/) -3-7MD7x^] -5-7fJl/-4' - (f h 
7tFP-2H-k7>-4-^fJMf^) -1' , 4' -ykFn-2, 3 

-tftf'J v>-5 ' -^;i/-3jN++f*5 H fifcl&ii 7j<fcl#j 
N- [4- (2-757-5- {4- [ (2R) -1, 42 -

25 - 3-7 h + y7x"JH b°'Jy>-3-^;U) -3-7;^-
P7x-JW -5-7^;i/-4' - (fh7tFn-2H-t° 
^>-4--f;P7^;i/) — 1 ' , 4 ' -ytFn-2, 3" —5* 
-^MW5F 39. 8mg(54. OjLtmol) Kl7-fe h>636/zL 7^\\2 ul^jjnXTz. 

5. 79mol/Lfi^|f£7K^ttS46. In 1 (270Mmo 1) £:40oCTltl2 
30 40m ^r\ mMrmoftmftL, mmu-hizjzomnzmL, nftai 

@{*£31Slfco ^-0^ j&igU MUik&mi. 5mg OW89.2%) £*gifH4 
IfrtlTif:. 

C41H42FN507 • 2. OOH.SO, • 3. 0H20i IT 
f+IM: C, 49. 94; H, 5. 32; N, 7. 10; F, 1. 93; S, 6. 50. 

35 mmm : C, 49. 75; H, 5. 08; N, 6. 91; F, 2. 20; S, 6. 69. 
(CuKa, A = 1. 5 4*>.V7, hP-A, = 2 0° 
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/m i n) 1 3 1 0 0 t 
1 l£A±(Dtr-^^3 

Pg3 8 
b-^7 29 d lot m b-^7 

Vf?. C3 I?7? 29 d {fit m 
1 3. 62 24. 39 100 6 18. 36 4. 83 28 
2 6. 38 13. 84 11 7 19.54 4. 54 20 
3 7. 28 12. 13 56 8 20.52 4. 32 25 
4 9. 74 9. 07 15 9 22. 86 3. 89 13 
5 17. 30 5. 12 11 10 24. 14 3. 68 11 

5 WJ143) N- [4- (2-757-5- {4- [ (2R) -1, 4 
-V-ttt-y-2 —TJM h + v] -3-^F^>7x-JH h°'Jy>-3-
-f Jl/) — 3 — 7 Jl/^n 7i-Jl/] — 5 — 7+JI/—4 ' — ^+7—1' — (T" h 
7t Hn-2H-b°^>-4-^JI/7f JK) -1' , 4' -ykFn-2, 3 
' -tftfuv>-5' -tsJI^++I-5H mmm. Mm 

10 N- [4- (2-757-5- {4- [ (2R) -1, 4-v?^it>-2-
-fJWh^y] -3-/h+y7x-JH b° >J >>-3JW -3-7JM-
P7X-J1/] -5-7^;i/-4' -^V-l' - (fh7bFD-2H-t: 
?>-4-^Jl/7+Jl/) — 1 ' , 4 ' -ybFn-2, 3' -if b'J v>-5 ' 
-#Jl/^+-9"5 H 40. 2mg(54. 6mo 1) iZTii N >643/zL> zK51. 8M\&WXft 

15 o 1. 00mol/L5^7K^tl09M 1 (109MDIO1) ^^£40°CT^ 
240#r^, g2&T$j30#Jg#U ffiOJO-h IZX D flrttib 

a&u 4mg («84. 6%) 
'\mi*tLT%fco 
7tm^ig C41H42FN507 • 1. 75H2S04 • 3. 0H20i: IT 

20 $mm : C, 51.22; H, 5.40; N, 7:28; F, 1.98; S, 5.84. 
Ill : C, 50.92; H, 5.19; N, 7.11; F, 2.25; S, 5.81. 

(CuKa, A=l. 5 4t>^FD-A, = 2 0D 
/mi n) ©Slr/^-y^i 1 4^^Ti^b°-^M^l 0 OiUci 

1 &±(Dt:-?&m3 9(Z^T. 
25 ®3 9] 

b-^7 2 9 dig m b-^7 2 9 dfg 
1 3. 64 24. 25 100 6 18. 40 4. 82 34 
2 6. 40 13. 80 19 7 19. 62 4.52 21 
3 7. 30 12. 10 71 8 20. 54 4. 32 25 
4 9. 76 9.05 16 9 22.92 3. 88 13 
5 12.86 6. 88 11 10 24. 20 3. 67 11 

(mmm 144) N- {4- [2-757-5- (4- { [ (2R) -1, 4 
-x^+>->-2-<;i/] 7h + >} -3-7 h + y7xz;i/) -3-b°'Jy 
Jl/] -3-7JWn7x^} - 5- (5 ~7f Jl/-2-b'J >Jb) -4-^" 

30 +7-1- (fh^b FDb°7>-4-f JI/7f JK> b°'Jy>-3 - JjJl/^41 
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[it 9 2] 

5 N- {4- [2-757-5- (4- { [ (2R) -1, 4 
2—r;H /h+y) - 3-* h + >7x~;i/) — 3 — t: 'J z/)ll -3-7)V 
tD7x-iH -5- (5-*7)V- 2-b°U v;i/) -4-^+V-l- (x 
h7tHnH7>-4-fJMfJl/) k°'J v>-3-#;i/^++J-5 H 2. llg (2 

. 88miol) \Z*¥J-)l\2. 7ml, 7X2. 72ml1. 00mol/L5^5. 72ml (5. 72mmo 
10 l)£ti"Fbfe0 fiftUbfcHftSrS®Ltz 

o- ^reamsiim MBE&mis, mmit&m.39g wm5.8%) 

7U^##T<fiC41H42N507F- 1. 75H2S04- 3. 5H201 IT 
ftM: C, 50.74; H, 5.45; N, 7.22; F, 1.96; S, 5.78. 

15 i«: C, 50.70; H, 5.33; N, 7.13; F, 2.01; S, 5.82. 

(C uKa, A = 1. 5 4ty^XhD-A, MM = 2 0° 
/m i n) (Dmn^^-yzmi 5 iz^rm^-^^m^ 10 0 tvtcm 

8J^±(Dt:-^£g4 Ol:^to 
20 [i4 0] 

tf_/7 2 0 dfg k°-^7 
2 0 dfifi 

1 3. 64 24. 25 100 6 19. 42 4.57 22 
2 6. 36 13. 89 18 7 19. 70 4.50 23 
3 7. 30 12. 10 50 8 20. 12 4. 41 22 
4 18. 36 4. 83 18 9 20.42 4. 35 21 
5 19. 04 4. 66 24 10 21. 32 4. 16 21 

mmmiAb) N- U- [2-757-5- (4- { [ (2R) -1, 4 
-Vtt-Vy-2 —r7U] *b*y} - 3- ̂ h + y7x-JW -3-t:U> 
Jl/] -3-7J^a7x-JW -5 - (52 -tf'J vjl/) -4-:* 

25 +7-1- (fh7kHnlf7>-4-'fJM^) k° 'J y >-3-#;!/#+ 
+J-5F 
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Mb 9 3 ] 

@#£31XLtztik, ^i&T4. 5fim Mi±^#U 
30g(iix^93.5%) &ntz„ 

7C^«fMC41H42N507F- 1.5H2S04- 5. 0H20i bT 
10 mm&: C. 50.61; H, 5. 70; N, 7.20; F, 1.95; S, 4.94. 

mmm: C, 50.59; H, 5.55; N, 7.24; F, 2.04; S, 5.09. 

(CuKa, A = 1. 5 4t>^hn-A, ISM = 2 0° 
/min) 1 6 1 o 0 t 

15 3K±®k-^^4 li^To 

m4 ii e-/; 
Tf? t~3 S7? 2 0 dlifi ffltt k-^7 2 9 dfifi mm 

1 5. 62 15. 71 55 5 15. 56 5. 69 22 
2 7. 18 12. 30 100 6 16. 40 5.40 26 
3 9.-22 9. 58 13 7 20. 86 4. 25 23 
4 10. 36 8. 53 15 

(mmmi46) N- U- [2-757-5- (4- { [ (2R) -1, 
20 4 -v^-+1t>-2 —r;i/] 7h + v} - 3-7 h + >7x-;i/) -3-k°U 

xJH -3-7JVtD7x-;P} -5 - (52-k'JyJl/) -4-
^-+v-l- (T-h^k Hnb°^>-4--r;P7^;i/) k0|Jy/-3-^M 
W5F ' j-7?V>- 1, 5-y7Jl^>^zkfntJ 

25 Mb 9 4] 
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OH 
0 = S=0 

N- {4- [2-757-5- (4- { [ (2R) -1, 4-v3"++)•>-
2 —r;i/] 7 b + - 3 -7 h + y7x-JW - 3 - b! U vW -3-7;!/ 
tD7x-JH -5- (5 -*7)V- 2 -k°U v;i/) -4-^+7-1- (T* 

5 FDb°^>-4—h°'J y>-3-#Jl/^+1t5 F 199.34m 
g (271 Mmol) \Z*9J-M. 19mh lmol/L ^7^ lx>- 1, 5-vXJl/*>m 
*i§ig 285 M 1 (284 u mol), 7K513M S^£4O°CT^]260#^, 
m5Nf^ll#lfcc -HfeJSL&U HlfE^t)285. 7mg ( 
11X^94.6%) 

10 'H-NMR (DMS0-D6) 5: 12.97 (IH, br s), 8.90-8.80 (4H, m), 8.64 (IH, s), 
8.42 (IH, d, J = 8.5 Hz), 8.33 (2H, s), 8.11-7.97 (2H, m), 7.92 (2H, 

d, J = 7.0 Hz), 7.71 (2H, br s), 7.59-7.52 (2H, m), 7.40 (2H, dd, J = 
8.5, 7.0 Hz), 7.31 (IH, d, J = 2.5 Hz), 7.26 (IH, dd, J = 8. 5, 2. 5 Hz) 
, 7.06 (IH, d, J = 8.5 Hz), 4.22 (2H, d, J = 7. 0 Hz), 3.99-3.24 (16H, 

15 m), 2.43 (3H, s), 2.18-2.05 (IH, m), 1.47 (2H, d, J = 10.5 Hz), 1.39-1 
.26 (2H, m). 
MS (APCI) m/z : 736 [ (M+HH. 
7C^^WflfiC41H42N507F- 1. 0C10H806S2- 5. 0H20£ IT 
f+M: C, 54.98; H, 5.43; N, 6.29; F, 1.71; S, 5.76. 

20 »Hfi: C, 54. 74; H, 5.37; N, 6. 24; F, 1.92; S, 5.82. 

WXS0I/T (CuK«, A = 1. 5 4:t>7*X hP-A, MM = 2 0° 
/min) ©0#r/\°^->£m 7 1 0 0 £VTz% 
^©ffi»4 5J^±(Dh°-7£l?4 2^TKTO 

25 
[£4 2] 
h°-7 

2 9 dffi && 
t:-7 

•n?. en 2 9 d fat 
1 6. 14 14. 38 100 6 19. 54 4.54 72 
2 6. 98 12. 65 48 7 20. 94 4. 24 53 
3 11. 24 7. 87 62 8 22. 38 3. 97 45 
4 14. 84 5. 96 62 9 23. 20 3. 83 48 
5 17. 48 5. 07 63 10 24. 70 3. 60 90 

(IWJ147) N- {4- [2-757-5- (4- { [ (2R) -1, 
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2 ~^)V1 ^ h+y) -3-^h^>7x^) — 3 — tf U 
>;i/] -3-7M07I-JH -5 - (5-7^;i/-2-k°Uv;P) -4-
*+7- 1- (T- h^b F •£•?>-4--Ol/7f;i/) b'J>>-3 
W5F 5-vX;i/zK>^7KfPt) 

5 [fc 9 5 ] 

OH 
I o=s=o 

N- {4- [2-757-5- (4- {[(2R) -1, 4 ->-2-
-r;l/] 7 h + >} - 3-7 h + >7x~Jl/) -3-b°'J>;i/] -3-7JV^n 

10 7xZjH -5 - (5 -7fJl/-2 -b°'J ¥)D -4-^+V-l- (f h7 
b FPh7>-4-^JM^) k°'Jyy-3 -^JHW5F 
199. 50mg(271Mmol) H7t h> 3. 19mh lmol/L t7^1/>-l, 5-yX^ 

1 (284Mmol), zK513M 1 Zmtto S^m£40oCT^26B#^, 
IISTDO. mmfeWLtzo 9mg 

15 mmi.r/o) zmtz* 

7n^^«FffltC41H42N507F- 1. 0C10H806S2- 4. 0H20<h IT 
mwm: C, 55. 88; H, 5.33; N, 6.39; F, 1.73; S, 5.85. 
mmm-. c, 55.71; H, 5.45; N, 6.18; F, 1.82; s, 5.62. 

20 
(CuKa, A = 1. 5 4t>^XhD-iA, = 2 0° 

/m i n) (Z)®#T/\°^->£0 1 8 1 0 Oibfcl 
££>ffi*f3£i®4 2 J^±cDb°-^£g4 3 IZTXTO 

[j4 3 
\L-9 2 6 d fifi TO 2 d dfit m 

1 9. 24 9.56 42 6 17. 02 5. 21 70 
2 9. 58 9. 22 100 7 18. 22 4. 87 68 
3 14. 00 6. 32 45 8 20. 24 4. 38 62 
4 14. 46 6. 12 45 9 21. 64 4. 10 75 
5 16. 70 5. 30 59 10 25. 52 3. 49 74 

25 
mmmi 

UWtWrn (lOOmM HEPES (pH 7.4) , 0.003% Br i j-35, 0. 004% Tween 
-20, ImM DTT, lOmM MgCl2) £ffiWT\ AXL (human AXLCDMI*! H 7 -C >464-885 
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# @ (D7 5 7 M £ 7-t > F 7 >X "7 x y-if i >/\°7 g 

^#-^08-107) £170 
ng/ml-at^-j—3847xJI/7V— Ftf)&7x;WCl9,u IT 

5 "DiitnLfco 
^Kl, DMS0£j3^TfSll{b^t)£#?XU Z.(D^Wk^^xMZ 1 p.\~?~D 

^T3O^^07V-r >+3.^-/3 F (FL-Pept 
ide 30 (5FAM-KKKKEEIYFFF-CONH2h Caliper Life Sciences, ts 7 • 7#^760430 

10 ) 43j;^ATP£^n^m. 5/xM, 10juM^tfi£$t£ffr£U cn^§^xJK:5M 
7°I/-F£28°CT1. 50^1^ > 

+ ̂ -FU &7X;MI40M1«7-5*-73 (lOOmM HEPES (pH7. 
4), 0. 015% Brij-35, 40mM EDTA, 0. 1% Coating Reagent3) ^:WMbXfcJfc&Wik 
$1±fc0 

15 F£ U >MHz^7°7 FteEZ Reader II (Caliper Lif 
e Sciences) ^fibfco 
*j—Flf-7i£$ (S) £V>M{\:^7°7b\i-7m 

$ (p) frzmn-£tiz>±mm (p/ CP.+ S) ) 
PiliF^ (Inhibition) ^k(D^lzJ:K>jj<ii)fz (EZ Reader IIvT.-rAcDV 

20 7 F^x7l:i0 gS&ftJU^tH) o 
Inhibition (%) = 100 x (1 - C/CQ) 

M&ik&yjM&ntiizMtzmw&cDr-pfrz* 
25 !)§ (4/\°77-7-D7XTV ypmffi) lz£QK50&#&fzo 

Inhibition (%) = Bottom + (Top - Bottom) / (1 + ([Compound] / I 
C50)slopc) 

mmm 2 Ir^U-Mer+f—if(sm^i4) 
30 (lOOmM HEPES (pH 7. 4), 0. 003% Brij-35, 0. 004% Tween-2 

0, lmM DTT, lOmM MgC 12) Mer (human MER<7)|ffIJj£|*i F7-T >528—999 
# s (D 7 5 J w. t #)i? 7 -t > F 7 >x 7 x 7 —if t ©S&-&7 ynv M £A+ 
n.D^7-r;FXfgi^vXT-AT^J|$i±, W^t>t77D-X^D7F^ 
7 7 J —£^ civ h #7 74 —-CffiMLfchcDo 

35 ^7n7#^t08-108) £20ng/ml^t?+^—if#l3847 
x;F7V- V (D&y xMZ\§ i±\^-3\MuLtc» 

&IZ, DMSO^ffl^Tfitmfb-o-t)£^f?U £cD^f^£#7x;PfC 1 u I *f 

^UT?20^©7°I/^ >+^^->3 >£ff II^^F (FL-Peptid 
40 e 27 (5FAM-EFPIYDFLPAKKK-C0NH2) , Caliper Life Sciences, #7n7#^760 

424) £J;£MTP5mM^n£#7x;F^5u £ <h 
. 7V-F£28°CT45^M>+n.^-Fb, &7x 
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—(lOOmM HEPES (pH7. 4), 0. 015% Brij-35, 40 
mM EDTA, 0. 1% Coating Reagent3) 

co^M^y" 7 Hi U FteEZ Reader II (Caliper Lif 
e Sciences) izXVftM, 

5 (S) 
$ (p) /O^it(P/ (P + S) ) ctifibfco . 

ISir^ (Inhibition) (EZ Reader II/XT-ACOV 
y bV^Tlz^rj&WimzWlti) „ 
Inhibition (%) = 100 x (1 - Ci/C0) 

t> V lZdMSOfimfia£tlfci§&(D£)$%i:t,&mira 

U (4/17^ —^ —(C<tDIC50£5jc^feo 
Inhibition (%) = Bottom + (Top - Bottom) / (1 + ([Compound] / I 

15 C50)slopc) 

t4 4C, ATP-a^HmM(Z)^T0Axl+^—tfia^ffitt£IC50 (nM) fitch L 
T, Mer+^—tfPMIC50 (nM) IfiiLT, $ ̂ HMer+f-if\Ztt~T£Axl+f 
-ifiliRtt (fS) 

20 [S4 4-1] 
mmm 

No. 
Axl+:f—if 
IC50 (nM) 

Mer+^—if 
• ICS0 (nM) 

Axl+^-if m$i& 
(fg) 

W02013/115280 
mmm NO. 9 
(Compound A) 

2.3 5. L 2. 2 

mmmi 1. 0 101 101 
mmm2 0. 9 102 113 
mmm 3 0. 9 551 612 
mmm 4 3.3 649 197 
^Mi$J5 0. 7 21 30 

3.6 271 75 
^WJ7 11 >4000 >364 
mmmz 1.8 219 122 
mmmv 1.5 186 124 
mmmio 3.0 406 135 
mm®in 1. 1 199 181 
mmm 12 4.3 331 77 
mm®J 13 3.0 1176 392 
l»J14 0.8 104 130 
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[M 4 4-2] 
mMM\5 2. 8 189 68 
H»J16 1.5 712 475 
mmmn 1. 2 526 438 
mm®m 1. 2 130 108 
mm®m 1. 5 59 39 
HWJ20 3.5 594 170 
mm®\2\ 1.9 128 67 
mm®\22 1. 2 41 34 
H«J23 2.3 133 58 
mm®124 3. 1 190 61 
mm®i25 1. 3 39 30 
mm®m 2. 7 361 134 
mm®m 2.0 140 70 
mm®m 1. 9 202 106 
mm®m 0. 7 78 111 
mm®m 0. 8 180 225 
mm®m 0.9 36 40 
mmmn 0. 6 39 65 
mm®m 0. 7 144 206 
mm®m 0.4 53 133 
mmm^ 0. 5 196 392 
mm®m 1.0 127 , 127 
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K44-3] 
. mM®m 2.3 126 55 
mmmn 4.9 230 47 
mm®J39 2.4 136 57 
mmmo 7.3 1066 146 
mm®HI 0.7 101 144 
mmm 42 1.3 188 145 
mm®m 3.0 112 37 
mm®a 44' 5.1 208 41 
mm®J45 1.2 89 74 
mm®146 1.4 304 •217 

1.0 232 232 
H»J48 2.2 90 41 
mm®J49 2.9 99 34 
US$150 8. 3 582 70 
U«51 22 3066 139 
H»J52 27 1770 66 
mm®m 0.5 74 148 
mmm^i 13 1392 107 
mmmtt 7. 2 728 101 
mm®156 7.0 649 93 
H»J57 1.4 163 116 
mmm 58 0. 6 46 . 77 
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[|S 4 4 — 4 ] 
US$159 7. 3 446 61 
US$J60 1.7 171 101 

4. 7 113 24 
4.3 130 30 

mmm* 0. 7 48 69 
4. 8 216 45 
2. 2 97 44 
2.0 458 230 

mmmw ' 2.4 313 131 
mm&m 0.6 38 63 

7. 7 2801 364 
mmmio 1. 6 132 83 
mmw\ 0. 6 64 107 
%nmi 6.3 249 40 
%mmn 21 580 28 
mmmu 3. 1 242 78 
IWJ75 15 522 35 
mmmn 0. 6 44 73 
mmrnii 3.0 160 53 
mmm 1. 0 125 125 

1. 8 220 122 
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K44-5] 
US$180 1. 0 108 108 
US$JSI 2.4 171 71 
us$i82 2. 8 192 69 
us$j83 2. 9 225 78 
us$i84 0. 3 39 130 
mm#J85 0. 4 51 128 
US$186 0.4 68 170 
mmm 87 0. 7 29 41 
US$188 1.8 889 494 
mm®J89 0. 8 >4000 >5000 
US$J90 0. 6 107 178 
US$J91 1. 8 829 461 
us$i92 4.4 1278 290 
mm&m 2.4 164 68 
mmmM 6. 2 >4000 >645 
us$j95 1. 2 429 358 
US$196 2. 7 >4000 >1481 
US$J97 2.7 1644 609 
US$J98 0.5 101 202 
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[144-6] 
US$J99 14 3249 232 
US$JIOO 0. 3 1569 5230 
US$1101 0. 7 1065 1521 
US$1102 2. 7 >4000 >1481 
US$J103 1. 0 >4000 >4000 
US$1104 0. 5 129 257 
US$1105 1. 2 >4000 >3333 
US$1106 0. 5 >4000 >8000. 
US$J107 1. 2 1659 1383 
US$1108 4. 2 >4000 >952 
US$J109 1. 3 >4000 >3077 
US$J110 0. 2 >4000 >20000 
US$1111 0. 1 198 1980 
US$1112 7. 1 >4000 >563 
US$J113 1. 3 1083 833 
US$1114 1. 7 121 71 
US$J115 0. 9 133 148 
US$J116 2.5 726 290 
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[£4 4-7] 
H»J117 16 3277 205 
usfjns 3. 2 91 28 

1. 9 289 152 
37 1384 37 

mmmm 0. 8 93 116 
mm®Ji22 16 1755 110 
US$1123 5. 7 489 86 

5 t >mfbAxl (RTpAxl) PM 
u&znmufr. 

Nci-Hi299Sffljja^, mm 96 

u 37°c, 5% co2#ffiTi BtmLtzo 
io jnu 37°c, 5% CO2TTI Bmmvtz. FBS#^ 

(DMS0iI^2%) o 
<y^)l\Z25u\muL (DMSOit^O. 4%) , 37°C, 5% C02#ftTTlB#fyH >+ 
_LA;—va >b7to 

GAS6 (R&D. pp# : 885-GS) 6Mg/ml 5 
15 fiu ^^x;i/-\25Mi^jpb, mrm 37°c, 5% CO2#£TTIO^PBEH>+ 

>3 >L-fco 
JiM^JTr, 37%rtUl/VU>i££U>$M®*£ (PBS) 

(J^T, 4%*J^U >$D fc^xJMlO. lml^jPbT^iaTlO^^MLfco 
^4%^;1/^U TritonX-100£PBST0. (J^Tw 

20 ash buffer) £0. 2ml»lU -r#>^Tl£T, ^-/^-^^l/iiT^&zk^ 

^V^Twash bufferlO. 7mL{IlO%NaN3i:H202llOM (i^T, quenching bu 
ffer) , ^x;i/^\0. lm liiDbTSStl 

Quenching buffer£f£T, wash buffer£0.2 ml$sj!jPU> A 
25 Wash bufferflX+A5)V9 (WAK0 #19 

8-10605) £MHMS5%TtlPx. (blocking buffer) , 'i'xJl/'vO. 25ml$siP L, 
^UTlf$»gLfc0 

Blocking bufferAnti-phospho-Axl (Y702) (D12B2) rabbit monoclonal 
antibody (Cell Signaling, tl 9 • ̂H-^-5724) £ l/1000©j)i^TSjS$ii, 4 

30 °CT^0ft#8rl/fco Wash bufferT 5 Peroxidase Affin 
iPure Donkey Anti-Rabbit IgG (H+L) (Jackson ImmunoResearch, tJ 9 otf 

711-035-152) £i/2oooo/i^T^TiB#^M^$iife0 mmizimm^ 
frV\ Super Signal ELISA pico chemi luminescent substrate (Thermo Scient 
if ic, *^n^#^37069) £0. 05mR»LT, 6 < ig#b£&20#fHH' 
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3 >LTco -^rCD^ ARVO sx (Perkin ElMer) pAxl (Y7 
02) V^)V&W\1£.L<fCo 

Inhibition %=100-(A-B) x 100/(T-B) 
5 A: 

B: &&100% U >Mik%WMTZ>mm<D#¥74 y*n > h u-Mk&m* 
gsfln $ ntz.Kl&WL<DW%m. (tctTL «"BMS-777607 1 u M^Jn £ tlfcSJS 
WL<D%%m 

10 GraphPad Prism4 \Z J; V 50%MWMl£ 
(IC50) 

£4 5 cii^Axiu 
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[£4 5-1] 

mmm 
No. 

pAxl 
IC50 
(nM) 

Compound A 13 
US$JI 10 
mmm 2 15 
mmm 34 8 
I»il36 14 
US$J41 9 
US$153 13 
mm$m 13 
mm®m . 7 
US$176 14 
US$J85 7 
US$J86 10 
mmm% 1 11 
us$j98 9 
US$J100 6 
US$JIOI 7 

m4 5-2] 
US$1103 13 
US$1104 10 
US$J106 4 
US$1107 15 
UfS$J110 7 
US$J111 7 
US$J121 16 

5 
mmm 4 W4«) 

1. : NOGJKIttV^X 
2 . : 

10 Compound A 1 2 7j<fri^ 
US$112 4 
Mmm12 8 
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12 9 

3. : 
Compound A, mmm 1 2 4 mmm 1 2 8 1 2 9 teO. S%*7)1± 

5 ;i/n-x^m (o. 5% MC, tummum \zmmhtz.0 
4. : 

45I&, IBM, 5}I&, 2 2 0M, 5ii&, 2 0^ 
H, 4JI&0 
5. 

10 S«H700SHIIi' V7^7>iiTT, 1(1^^1, 
U y tf y HV h + v'J > • 

Compound A1 Elilt® 2 : 100mg/kg££#!!^$J (8$J) 41 

15 mmm 124, mmm 128, mmm 129: m^^zs2Q0mAg^m±rn 

(MMJ 5 : ftiiMl) 
NIH-3T3-Ax 1 #7 (^SAxl cDNA£#AbfepLXSN> h nCK;i^£NIH3T3SfflJ8§ 

20 \z K7>X7I^ h UTf^M^nfcffflflfr) ^NOGttttV^TJlBlockMU it 
SIII§f£?I;ft^500 mmH;:Bb;fcB#;£T, Compound A 1 MMM 2 7k#P#j (25, 4 
2, 0. 7 mg/kg) , mmm 1 2 4 (50, 12. 5, 3. 1, 0. 8 mg/kg) 1 
2 8 (50, 12. 5, 3.1, 0.8 mg/kg) £102® (bid) T5ISl/fc (MP&4) 

o Compound Att25&m. 2 mg/kgT0^5i^SI^I®3i^£^b, 1 2 4^ 
25 zsmmmi 2 8»3.1 mg/ur-&^nm^te^±izMMmm%fflMi<, so&j; 

zs\2.5mg/kg 

(Mmm6 : erlotinibicDin vivo#ffl^J^:©^^t) 
EGFRjtf^exon 19lzX&mMZWL, EGFRPM^^^^^'I4£^THCC827W 

30 msmzv>Mmffi£m&iM7j<z8mT5xioJcens/inLizfj:zj;5mmL,mm 
(«, 5 MS&) a&Tiio. 1 mmmbfc. * 

tt^, erlotinib (LC Laboratories) £25 mg/kg (1 
010: ad) fcb<ttN- [4- (2-757-5- {4- [ (2R) -1, 4 

35 2--OM h + ~>] - 3h + y.7x"JH H'Jy>-3-
-TJI/) -3-7Mn7i^JW -5-7+;l/-4' -3-+V -1' - (x 
h7th'D-2H-H7>-4--fJ^f;i/) -1' , 4' -ytFn-2, 
3 ' -t:t:U>?>- 5 ' F (Compound B) 5^1M7j<frl#3£50 mg/kg 
(102®: bid) zmma^vrz m^^-bL<o & 

40 4«^HtS0 (Day 1) ^£il5B£>iiJ£ (±0^H) Tff^, Vehicle^ 
Compound BMit7KM¥$l£^fmDay 46, erlotinib¥$d£4TODay 86, 
ffiffl&4«MaDayl06£Tfr&ofco WWt:II©Sg (mm) (mm) 
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mm br0brco £ til® aSJJ^#%m%: b, 
(2) (Body weight change %) £^/iib 

Estimated Tumor Volume (mm3) = 
fg- • • (1) 

^mw-^m^mmwrn = AnxBn2/2 
10 An : nH@0®^©S^ 

Bn : nH 

Body weight change (%) = 
• • • (2) 

15 = d-BWn/BWs)xiOO 
BWn : n0 @©#:g 
BWS : n^rmB(Dim 

erlotinibWJT-ttS#«^(Cj@^^i^m^l§Snfe^\ ^©!»I4£ 
20 3tt#b, Day 77K:te&#l!fl£nB#0D;*Ccf$ £_hHlofco b^b&#*£>, Compound B 

imz^xb^m^cDX^zizumLte. 
i^-otz. (@19-1) o erlotinibiCompound 
T, (019-2.) 0 

25 (iitH$J7 : erlotinib&#K«fc£AXLfi^±#e>&ftf) 
Hcc827«ifflM£ u ^T5 X io7cei ISMH^S -5 

«b, (flttt, 5 mm) £>&T£0. 1 mL 
iibfco ±wti(D-?07s(Dmfem.mmwmm mmn-Mbfci^ mm&m 
f£520 @) (Day 0) , erlotinib (LC 

30 Laboratories) £25 mg/kg, 12. 5 mg/kg, j^V*&6.25 mg/kg£M50(DW\a (± 
0ttl£) Vehiclei£#gmDay 46, erlotinib#:## 

.ftDay 86£Tff&ofc, m$mzmi£<D&& (mm) (mm) £€ 
^xv^;i//+xTitiL, ^iriz^tmw^ (i) iz£VMs£mmmn$:W-& 
bT@£f«bfc (120-1) „ ##2-6E(DM^^Ceiriysate£PM 

35 b, MlJ: t)AXL©^S£?®l&b, F£ImageQuant 
LAS4000 (GE^\;I/X^r7) K <fc 0 b & (@2 0-2) „ Cell lysateOim 
AZS0HX9yfuy b\z-D\^^X\t"A(DX^\zfrti^ft0 100 mgWik(DBM$t 
%7*X77?-±:mmi] (•ya7^r^VX7^ 04 906 837 001) 
ty°a^y-ifmWM (• ya7^7^Xf^^X, 11 836 153 001) 

40 £*a"Ay7cLysis Buffer (Cell signaling technology, 9803) X 
b, ±ff £Lysate-tf >y°)l/<b Lft0 ZLCO^>y°J]/(DMSM^^y y 7~~ (Life 
technologies, NP0008^3ct^NP0009) tf&M' l4T@Sb^XX^>:/n>y Mil* 
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LtZo 15 ~ h nir^n—M#FH1<£> 
y^ny^y^fcoWzy-^-^ifiAIlinfaiCeW signaling technology, 9803, 1 
/1000) intn/ffc (Santa Cruz Biotechnology, SC-1616, 1/2000) 

5 IgGIrt# (Cell signaling technology, 7074, 1 /2000) chl!l?mTTlB#Pff]jx)S$ 
ii", h U (MerckMi 11 ipore, WBLUF0500) 

yx.7s$>7*Uy blZ^VklKD^M^MEL, K £ImageQuant 
LAS4000C£D£i:ft:t^JI, erlotinib^#lfTAXL(Dfgig^l:(-±#LT 

10 V>£*a*Welch testlzj: 

(M!^$J8 : erlotinibiCDin vivo^fffl^j^cD^S^ 2 ) 
HCC827M0M£ U HT4X 107ce 11 s/uiL\Z& 5 «£ 5 

«U (]«, 5 M) W&TC0. 1 mL 
15 Mbfc0 mmmm&m&MBmz, mm3R_t7oo mm3^^ 

yx (86E/129IZE) Herlotinib (LC Laboratories) £25 mg/kg (1010: qd) 
0&ffi&53BS) ^^M50cofiJ-& (±0 

foM) xm\ 
(mm, Ml£1150@) , 1 : erlotinib+vehicle 

20 (Wif^M;®#:ft275 mm3) , tf)l—7°2 : erlotinib+Compound 
Mjm® 50 mg/kg 284 mm3), ^)V-Zf3 : 
erlot inib+Compound 25 mg/kg 268 mm3) ©3 
8¥H3Hj"TerlotinibTK14fl: LfeMSICMbTCompound BMtj§£^7K?n#jcD#f 
Ci ̂ erlotinib^^j^^M^^^tl^ck^ Compound BSjft 

25 (bid) £>15 0©#^ (±0 
fom) xmmvfc,, 
XM&tfigM. Is Tcf)\ >f)V— 7° 2 43cfc Utf)V-7° 3 Ttter 1 ot in ib\z i 

^)v-7a2x\mm.mm^\z^xb\m^ 
zmb{iLfrmmm\bH3<DmfemmmmmFfznfca 30 
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ffl* 

[WMl] -HB& (I) 
Mki] 
O Ri 

R-

10 

,15 

20 

25 

(I) 

N N 
A 

K (I) 
w, x, Y«, C-H» C-F.^SC-CI^U 
Z«. C-H, C-F, c-c 1 £fc«C-C 
R,H TI2^ (II- 1) £fcH.(II-2) 
[it 21 

Q 
V •-•{ \\ 

Rf 
U 

R, 

(H-l) (11-2) 

•c6-^n7M;n, ->7/ 

(£ (ii-1) ^ 
Q^5J:OT«, ^nfn®4LT. sitnc^ c-HSfciie-F^b, 
T«, 

'SLMWA— H£TKL, 
R6te, Any>®f, — C; 
SSfcH h 'J h^S'SSr^U 

j£ (I I— 2 ) 
vte, 
R7H, C i — CgT^l/^^XSr^To ) 

R2^, ADy>If, C ,~C 67^1/^^1/3 
y7yiS^L, 
R3«, 7KliIE^£fc«C1~C67;WI/$£^U 
R4«- zR^ilC^ ADy>M^'^fe«Ci~C67';W+;PS^L, 
R5«, TK^n^fcteTtea; (HI-i) , (HI-2) , (in-3) t)L<« (111—4 

c !~c 
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10 

15 

20 

25 

lit 3] 
Rc 

Rfl R 10 

ln 

N 
N R 13 

Rl4 

N 

R12 

lll-l) 

R 15 Y 

(HI-2) 

Rl6 

(ill-3) 

Rl7 

N 

YN 
R18 

(III-4) 

Cfi7 

(ft (III- 1) •£> 

R10B. ^\xD>^n7;i/^^S"Cg^$nTV^TfcJ:^C 
£ ft ft C ! ~ C 6 7 TSM $ tlT ivT J: V D > 9 • 

7;i/4iJi/STgM$nT^T:foct^c v~c67;i/3^vS£^L, 
Rnfl 1~C67;pn^>S^/i(ia7K^T®^$tl7cC !~C 

6 TJl 3 4- yS L, 
ft (III-2) 

R13«, Afny^n7MiHfiI^nT^T!feJ:^C1~C67JWHt 
fcT- D > 2 n 7 Jl/dp;i/S£7K b, 

^ (III- 3) ^ 
R 14ft* zKStiH^fcftc j—c67;i/^;i/S£^i>, 
R15«, c 1~c67;i/^;i/S^fe«c 1~c67;i/n^>*£^L, 
R16ft> 7i<Ig>]!(-? 

(111— 4) 
R17(i> CrC^J^ + ySSSl. 
R18ft* C1~C67;Un+->S^t*o ) £TKTO ] 

[If«2] TfSiS 
Cfk 4 ] 

H2N^N' 

"e£$n^)N- [4- (2-757-5- {4- [ (2R) -1, 4-v^1t>-2 
+ -3-^h + y7x^JH if >J >>-3 —OW 7iz;W -5 - ( 
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10 

15 

20 

7)V) -1, 4-yt FP^U 3-#;i/^+f"5 
&Mo 
[If 0&& 3 ] Tiffin 
[ft 5] 

Tr£$tlSN- [4- (2-757-5 - {4- [ (2S) -1, 42 
--TJV7F^>] -3-7F^>7x~;W 3-^)V) 7i"W -5 - ( 
4-^fJV7x^JV)-4-^y- 1- (f h7hFo-2H-h°7>-4-fJW 

- l, 4-i?t Fn tfU >>-3F£fc«^©£I^Wi;:ME£n 

[If ^JM4] TiE^ 
[ft 6 ] 

Tg^nSN- {4- [2-757-5- (3, 4-y/h^y7i-JW h!'J>>-
3 — 4 J]/] 7 x—))/] — 5 — (4 — 7 7)V7 x —)V) — 4 — V — 1 — (f h 7 t K D 
-2H-h°^>-4 —- 1, 4-yt F P fcf U >>-3F 
i; tz \Z^t (D ̂  W\Zt$^ £ n .5 
[If « 5 ] TIBiS 
[ft 7 ] 

H2N^N' 
tg$n5N- [4- (2-757-5- {4- [ (2R) -1, 
--CiMh + v] - 3-7 F^>7x~;M tf U >>-3-4)1) 

42 
- 3-7MD7x 
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10 

15 

- 1' , 4' -ykFD-2, 
£rz\t^c(DM¥tf)iztm£nz>Mo 
[M^6] TfSiS 
[ft8] 

(rh7t Hn-2H-h°^>-4--< 

H2N~N' 
[4- (2-T5/-5- {4- [ (2S) -1, 4->^-^-^>-2 

Jl/7 -3-^h^y7x-;H tf 'J >>-3jl/) -3-7JW07I 
-5-^^;i/-4' -t+v -1' - (fh7k Hn-2H-tf^>-4—r 

)V*7)V) -1' , 4' -ytFD -2., 3' -If tT'J >?>-5 ' F 

7 ] TIBst 
[ft9] 

20 

{4 - [2-75y-5-(i-x^;i/-iH-if7y-;i/-4-^;i/) 
tf'Jv>-3--fJK] - 3-7Mn7x-JH -5 - (4 - *7)V7 x - ;U) -4-
^y-i- (fh7k Fn-2H-tf^>-4-^;M^;i/) - i, 4-^tFnif 
'Jy> - 3 
[gf«8] TfEsS; 
[ft 10] 
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N- (4- {2-T5/-5- [1- (fb7kFD-2H-h°7>-4-
<i) 1/) - lH-\dyV-)V-4-^()ll 3 --f) 1} -3-7MD7X^ 
) — 5 — (4 —7x^71/) —4—^"^y—1— (r h7k HD-2H-k°7>-

5 4-<;W^) 71, 4 -y t F P t''J y/ - 3 FSfeHf ©1^65 

[MM 9 ] rmft 

10 [6- (2-7$;-5 - {4- [ (2R) -1, 4-^:*3M*>-2 
-^WF+y] -3-^F^y7i~JH H'Jyy-3-^JW 
)\/] —5 — (5 — ^ x > — 2 — -Y jl/) — 4 — p^^-y — i — (fh7t FD~ 
2H — h°5'>—4—Jl/^^-Jl/) -1, 4-^bKntfU v>-3 

[ftl 1] 

HpN N' 

«n 

15 [Bfjfc^ 1 0 ] TfE5£ 
[ft 12] 
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H2NT N" 

•pgSnSN- [6- (2-757-5- {3-7h^y-4-[2-(WJ>-4 
--r;k°U^>-3—3 —f;H -5- ( 
4 — 7^Jl/7x-jl/) -4-^y_ i- (7" F • — 2H — 4—-fJl/7 

5 4-vtFDtfU v>-3 

[Mm i] SII, U>M, 
- h;i/x> 

10 [litMl 2] 
[IfMl 3] >J>M, ^7^1/> 
-l, 5-
limmi 41 m<DKaU (MA=1. 5 4t>^hn-A) 

*XiS£[I|#r0l;::fe^T, HJ#r£g2 0 = 3. 7 4, 7. 56, 8. 96, 11. 38, 
15 12. 36, 14. 78, 15. 60, 16. 16, 18. 7 0£££/24. 1 0 \Z& 

[tmmi 5] m<DKa& (MA=1. 5 4t>^hn-A) 
^XfJUUtfrlUKl^T, m^r^^2 0 = 3. 84, 7. 72, 9. 40, 11. 62, 
1 4. 9 2. 1 5. 4 8. 1 6. 7 0, 1 8. 8 8, 1 9. 3 2&££/2 4. 4 0 tl# 

[llll 6] SGQKaH (MA = 1. 5 4t>^ hD-A) 0fSM5n5t 
^XUHUffUHC^T, ®#T^JS2 0 = 3. 82, 7. 66, 9. 28, 9. 52, 1 
1. 54. 15. 2 6, 1 5. 54, 16. 62, 19. 2 4&£Z$2 4. 5 6 

25 [»^17]ffl0Kai®fiA = l. 5 4t>^hD-A) 0ilfT#5n5l9 
^XHlHlftrllHC&^T, @#T^2 0 = 3. 74. 7. 56. 8. 92. 9. 5 8. 1 
1. 36, 12. 38. 14. 68, 15. 64. 16. 0 6&ir/2 4. 3 8 Sl#li 

1 1 KHE«(D«I&0^BB0O 

[Hf5R®18] fflOKaS (SSA = 1. 5 4t>^hD-A) 
30 TfcXiSglHltfTiaKiS^T, 2 0 = 3 . 74, 7. 56, 8. 80, 9. 56, 1 

1. 34, 14. 56, 15. 74, 23. 68, 24. 3 4^2 4. 6 8 Hit 
ftlfcT— 1 1 HgE®co'J >WM<Wfc&o 
[WM1 9] m<DKaB (fcftA=l. 5 4t/^hD-A) 

^XSHH#ria£i3^T, 2 0 = 6. 7 2, 7. 9 0, 1 2. 0 2, 1 3. 4 0 
35 , 1 6 . 9 0, 1 7 . 8 8, 1 9 . 0 0. 1 9 . 8 0 . 2 1. 2 6&J^24. 18H 
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[M5RIM2 0] mcDKam (MfiA = l. 5 4:t>^Xhn~A) (DUMTltbllS© 
HISf^S2 0 = 9. 22, 10. 60, 10. 82, 11. 1 

0. 13. 40, 15. 78, 17. 5 0, 1 8. 66, 21. 0 2:fc«fctf2 6. 10 

[Hf«2 1] ffiOKam (MfiA=l. 5 4^>^/Xhn-A) ©1#T|btlSfft 
^X|^(Hifr(2I(C^^T, @iffM2 0 = 4. 18, 5. 12, 13. 44, 14. 98 
, 16. 96, 17. 44. 18. 92, 19. 72, 20. 1 6^2 3. 0 4(1 

1 KSEfcOp- h^x>x;i/^>^^0lSHsHo 
10 2] SCKfl^ (fcgA = 1. 5 4t>^hD-A) 

^X$|®#T|2|H:fc^T, ©#T^It2 0 = 4. 2 8, 8. 4 2, 8. 6 4, 1 0. 5 4, 
12. 72. 13. 48. 15. 90. 17. 00. 17. 4 6^^1/2 1. 261:11 

1 3 HfEfcCD'J >mm(Dm^o 
[1112 3 ] m(DKaB (MftA=l. 5 4^>nhn~A) ©MT:# btlSlft 

15 ^X^tUilTl21(C^^T, HIifr^lS2 0 = 3. 66, 6. 42, 7. 32, 9. 76. 1 
1. 0 0. 1 2. 8 8, 1 8. 4 2, 1 9. 6 2. 2 0. 5 4 ££#2 4. 2 2 

3C!Bl©liS©g^o 
[iM2 4] i^(7)Ka^ («A=1. 5 4^>^XhD-A) ©ilfTl#^n§D 

^XiH|iIfif®H43V^T, 0jffM20 = 3. 64, 6. 40, 7. 32, 9. 7 6, 1 
20 7. 38, 18. 42, 19. 64, 20. 56, 22. 9 0£J;tf2 4. 2 0 H#IS 

l 3 [:IHi0Si)|©IS^ 
[mM2 5] M<DKaB (MilA = 1. 5 4t>^XhD-A) 0)J$tra#£n5«s> 

^X^®^T|2Ii:^^T, 0j>fM20 = 3. 6 4, 6. 40, 7. 30, 9. 76, 1 
7. 34, 18. 38, 19. 34, 20. 56, 21. 5 2£«fctf2 2. 9 4 \zWi!k 

25 ^)h0-^^T»Ml 3 
[I*^IM2 6] M(DKaB (WA=1. 5 4*>^Xhn-A) 0MT1# <=> tlSfft 

^X|^tHlSfE]H4o^T, 0#T^2 0 = 3. 62, 6. 38, 7. 28, 9. 74, 1 
7. 30, 18. 36. 19. 54, 20. 52, 22. 8 6&il/24. 14OT 

1 3 [;Et©il)|©!5^ 
30 [i^2 7] fflCKai (tgA = l. 5 4t>^hD-A) 

5fcX$|[Hj#r|S!S:£^T, @|ffM2 0 = 3. 6 4, 6. 4 0, 7. 3 0, 9. 7 6, 1 
2. 8 6, 18. 40, 19. 62, 20. 54, 22. 9 2&J; 2/2 4. 2 0 (I#lt 

1 3 \Ztm(DmM^(D%^Bo 
[gf«2 8] ffiOKaB («A = 1. 5 4t>^bO-A) ©MltTl# 

35 7NXiHlHl®T®^^ViT, 0^1^2 0 = 3. 6 4, 6. 3 6, 7. 3 0, 1 8. 3 6, 
19. 04, 19. 42, 19. 70, 20. 12, 20. 4 2 4oir/21. 3 2 IZW 
il®k'-^iti^l 3!lIBi©iil©gBaBo 
[!f«2 9] $|e] CD K a f(MftA=l. 5 4t>^hD-A) (D^tTO# bnSfft 

^X|g0#rllIt^^T, 0tffM2 0 = 5. 62, 7. 18, 9. 22, 10. 3 6, 
40 1 5. 5 6, 1 6. 4 0 £<£#2 0. 8 6 iZftWlWt°~?1 3 (C|E«©M 

to IS Ho 
[1113 0] l§(7)Ka^ (M:A=1. 5 4t>nhD-A) ©IlfT#^n5^ 

^X^0^THlCi3^T, 0#T^)t2 0 = 6. 1 4, 6. 9 8, 1 1. 2 4, 1 4. 8 4 
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, 17. 48, 19. 54, 2 0. 9 4, 2 2. 38, 2 3. 2 0^2 4. 7 OH 

[|||3 1] licDKa^ (MA = 1. 5 4t/^XhD-A) Mtm#bn£^ 
*X$[§]^I3K:43V>T, 0#rfc&2 0 = 9. 2 4, 9. 5 8, 1 4. 0 0, 1 4. 4 6 

5 , 16. 70, 17. 02, 18. 22, 20. 24, 21. 6 4££^2 5. 5 211 
#Wk"-^itif®l 3 1, 5 
[it M 3 2 ] tmm u^io 1 mzum^t^m^tzu^^^mzm 

AxlllI 
3 3 ] If 1 fr £ 1 0 1 

10 
[i*«3 4]itsi^e i om^n^ imztm(D\t^^ti\t't(D^mzm-

&znzi&%G®foftt-§rzAx I AX 1 *i— 
(Djfcs6<DEHo 

15 [if^3 5iwi^b 1 o©vifn^\mzum(D\t^m^fz\t^:(D^mzm 
[W jffK 3 6]|f^l^b 1 O0^T'tl^ imz%^Wi,(Oi\:^^tc\t^(D^mzt^ 

[If MM 3 7 ] If MM 1)5^10 1 M\ztxLW<(D\ta 
20 ®2tizm&&%}mft£T%&<D&&?®3<Drzab<Dmmo 

[g*«3 8]it^ai^e 1 ocD^-rn^ im\znm(D\t^^tz\t^:(Dm^mzm 
(D^mrn^Mw^fz ®tDgi0 

[»^3 9]WMI^^ 1 o<D^?n&imzmwt<Dfc&!fa£fi:\z*(Dm¥Wiizw 
<b mm nmm mm otz^omMo 

25 [|fM4 0] », %m, ^M, itmiiiffi, M-ffi, PS, W 
:ffi, MM, was. itim eii, #M> *7;--? 
, mmmm. w»«M^it/#«^6«$n§^0TS,5i*5i<ii3 6^53 
9 oov^-f^i^ l WzMMo^MMo 
[m$m4 i]Bmmi&610m^tn^ lmizmmoit^^rz^^m^mizn 

mmm4 1 owwrn^ lmiztm^it^m^rzit^cDm^mzn 
®2tizM&m^zz£*&WL£-r%Ax 1 ^j—vmmyLmzmmfrz&m* AX 
1 *7—€^/LjitMai-s^;43ct(^/sfe«Ax 1 ^j—vmmrcmzwom 
M<Dfe%Vjfeo 

35 [|f Mm 4 3 ] If 5)<Igl 6 1 0 (DDTflfr 1 M\ZUWL(Dik/ni&)'£.Tz\tJt(DM¥W:}\Zfft 

[If4 4] lf^® 1 1 0 1 WztZMOita^^Tzlt^rfDM^^lzW 

[lf«4 5 ] 1 S 1 0©vvfn^ imzUWL(D\\z^^tz\t^:(Dm^\Zt^ 

[W^JS4 6] lf:M 1 1 01 miz^B^oih-a^^/zlt^coM^^llzn^ 
[1*^4 7]ifMi^e, 1 o0^-fti^imizmm(Dit^^rzit^(Dm^mzsf 
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§ $ n s ̂  £ ffl v ̂ ^ m ̂  1-s « 0 ̂  M ̂  0 
M4 8] %%. MM, M, M:@, w 

m, TOM, Jt» m¥±&m, am #im * 
, )PMM£J:OT^MM/^b3iJK$n£:fe0T&£Bf^iM4 4^S 4 7 (D^~f 

5 ttj&U 
[It^4 9 ] mMM 1)5^10 (DV^n^ 1 

i§M^0fca60Mo 

g®M0fc5?)0Mo 
io [f*^5 uttMi^^i O0^rti^i^\zun(Dfc&®tt\tt<nw&mzm 

[@*^5 2]itMi^ i \mzum(D^m^tz\t^(Dm^m\z%^ 
g£ns&©, g0i»ftt»0fc^0ffflo 

15 W3tt5&0» «0M®'ft®#0!®^0fc^0^fflo 


