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[0084] (3 5) tts TMPDP£^©3;3;{^ mi5pnpfr^^n© 
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[0085] [IIM2 8] 
it-aty (3D (3 2) 

(3 3) IS1 (3 3) 

[0086] [Ig2 9] 

iisil Ib^t! (3 3) CD7$yS©f^!ISPG^^|iLT{b^ ( 

3 4) %'i§zxm-z$>2>o J${£ 

7$ yS0f^iiS<h IT t e r t 

tMb-£$i (3 4) 

[0087] [Ifi3 0] 

(34) <b^tl (3 5) 

itsm (3 6) £*§&i*i-e&30 ig4tmm 
®l5)£X4b^ty (3 6) £S^i-f£o<hfrT"$30 

[0088] [^i^;£8] (1 B) 0M^)i 

R\ R\ R\ X2% tum^mtmmxh^0 

[0089] -flgss (i) -emznzfc&wa^ x*tf-p (=o) (OH) 2-c&*{b 
^t) (1 B) (DSBi^acoiN-m. &LT<Dt&Vl?h2>o 

[0090] [XfI3 1 ] 
Ib^t) (1 A) <D7 JL ; -JUfefrm&ZXl) > ft£<D 

<j frmfcj- h u 
u d B) &m&xmv&&0 sjj&isjgtt. O°CJ^ 

[fci7] 

(1A) (1B) 
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Ttmt. L <. 1 o^~3mmmt. IA\ U >I 
(1 A) (CftLT. 1~5MSLl\ 

[0091] ±§E^)i. JS 
^ &1" & o £ tfZ $ £ o 

[0092] (D ^b^ti d) (Dmmz 
&tt&Wsn4tsty&&xfmmmi*. ^P?J<*ati©<t •? u 

£fcJ5jfc£PMU&iNPSy lc£iNT^lcPS:^;*ft&i\, 

mm<mztes i$mzti£?zu&tzz£tfzi*z>0 
[0093] d) itsm en ©7 

U -fo IZ 1%mztit^zm&TZ>Zt tfZ & £ o 
[0094] t/c, (1) t.tcl-X^T3WlZ'D\,^Z%btlZ>M*(D^l\lkW ($!*.# 

mmmfefas &. a 
m%s rH^ ^7XTU^7-^ gn^ty&. a*© 

^P7h^77-f" (0IJ*.l£&g£ p-7 K^77 -f ^7A^7P7h^7 

7 < —s ^^P7h^77-f-i) ^it"t£ 

[0095] d) ^(cj^ux^y^ 

mam (&&k mmt M. 
i/p^^yf). mm SII^ 

s (iH^PMS^y (%KW$L iM^y^o , £M$L j&^sy 
, *±#m) £TZZ£#-£%&o 

[0096] zubomt tizf-£)\,n. n*m ®to. oo 
1-9 9. 5111 fc?£L<&0. 0 0 1 ~9 Oftm%©^t) ( 1 ) £ 
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tc &(D H ̂  to [ Z fF #T? $ £ ̂  £ # fro <h T? $ £ o 

[0097] d) t/c(i^©^y^to(c 

mmt is^y. unsay, >t^y. m&n 
PL. t&£<fcy$£&k m&Ms Ms tiXizJumizt^zt^X 

%tcs $£&k miMs Ms ;b7°tJU£y^£<&^Cj^i;T^J]l=i-^ 

[0098] mmms ?ui. z\-y*$-9s 
, Hfc-SffltLTtes £ KP^ri>70P dJlizJin-T,, UK P^ri>70 

ntHJi/tJ-Ji/izJi/n—zfeZtf&tfbtis mWMt LTteu MTL&S till# 
**>?<• 9Jl-tJin—xtiJlVO ̂  OnxfiJis* u-xj~ K U 
<Q tl'So 

[0099] )f)^y,hLT(i, X^T'J >mtui> 
isOAmtfmibn, *fe^y^LT(i. =~mti%. n&=~mt 
i%s m\k90ymtfmibnz>a 

[0100] y<?Mt LT(i. t: KP^ri>70P dJlizJin-T,, 
t: KP^ri>70P 

[0101] 

[0102] mmi SIM&M) %m 

pHiis^y, mwMs M^b^y. ^lism tnM-fb&k umi 
(Rfinsi). ^mz&vmittzzttf-ei**0 t 

Tcs ;£i£$£'JtLT, LTt^^o ztiboimi 
£y&ffsi^ 

[0103] P Hfisg£y^3isi£y<h LTti. m?L&s mm&5ummkJkxf/5uz*<D 
ik"P, K U 0 A, p< HM£y<h L 
Ttt, 0!l;Ltf, ^JU-feJUP-X, tf'j VJU^- h 8 0, 

t/c, }^?lifii)^y«h LT(i 



WO 2015/098853 43 PCT/JP2014/083932 

, 'J VJI/*— h 8 0, /tN 'J ^Jpizxf b V VJ f y 7C* b 

- 77s~uuifvit 

a-S =l 7 xP—JU#£#lf £££#-?$, UTtt, rt=? 

* *c: £ fr-e $, 

#3Hb&J£ UTtt, 7° K^fls ^b^-KU^A, "7>" 

<hfr-e$£0 fc^^±§E0J£PS:£;*ft£lRTtt&l\, 

[0104] ®t0. 0 0 0 0 01-9 9. 511% L <& 

o. oooooi~9oii%©ib^i d) 

[0105] ftmmen 
&mz, s$yjim»jpu ij&mizfcUTs ±^u/c?ub^y. i£#£y. PH 

m^m^tupiXs ^iCcfcy, ^PMS^y (ifcs&k iM^y^ 

[0106] &mtz&#Mnt[;-az. E^P°P. EH^^P. ftipDpf[ciitffl^ 
nzmmn%:m^zz£tfvjmTfcv, »*»». mm. 17 

7v<?xm. 

[0107] ato. 0 0 0 0 01-9 9. 511%, fc?£L<& 

o. oooooi~9oii%0{b^i (D 

[0108] mMs m*s ^s im tefi^icj&i; 

pfjM(D®]^%:Mt&(DlZ-\-fit<i:mTfom££^o J5&A© 

t§£\ 1 Sfefc^O. 1 — 5 0 0 0 m g (fc?£L<&0. 5-1 0 0 0m 

g) fr\ 1 Btfc(iMB©fl(C 1 SSfettl B(C2~60(C^ttT{£ffl£ 

tl&o 

[0109] *&mzfrfr2>4k'&mztes d) <DmtiL#>mm-ztitc4k'&M*,% 
£ti&s dtUii 

^tcteWm^trnte^tc^Wm^tcteWm^mtZ^TW-^^TLbn 

x\taty d) tm-x&zo d) izm^xtizz. 
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*m. mm* mm. mm. ux y^m. 
Bomt-tcit^MomtLjtmxh1). 2H% 3H% i4c, ISF% 35SI 
1 23 I 1 25 I 

[0110] ±§E(1) t-tc^CD 
m?L&s ik) &s mzfrfrzik&Miz^ 

^ti^o 3H„ i4ctazomttfe 
Ati b £. tcte&WGH&Mftftl7 v -fe-f iz^ 

mv&Zo H&j:14ctib(Dmu£$>& 
£#*.e>ftTlN£0 1 1 C £ T/18 F (£ P ET (Pf«^MWrJi}ii£ 

) |WH£^H125 I &S P ECT (iji^i&an > tf 

foZ>a <fc y im <fc 

$-t±\ "tnmz, fo&mRTxtemmtmTLbtix^z>0 d) ©in 

iz£?r—mzm§kT2>zttf-z%2>o 
[0111] itaty d) te£.m%&fett?4k'&M<Dm$i$y'W*nfeTz>tcisb<D'r 

$t>)l7°n — -?ttz>ztifx^z>0 ttet)t>s (1) (is ^l^b^r 

®}<D?£fe.f£mZ!&mtemik&tt£lZmte2>&ttlZ, J . Mass Spe 
ctrum. Soc. Jpn. Vol. 51, No. 5 2 0 0 

3, p 4 9 2 - 4 9 8 tfc(iiM12 0 0 7/1 3 9 1 4 9^#IC§E 

i6©#)£"e*It^S, >J V9 

^7 ̂  -s 7* K77<-^<-7°P-7^(C^'r^o^:fr-e$^o 

[0112] ^$^;u70p-7"(cffliN^^s, vyti-mts 0y*.fcm"F© (D ft 
(5) frbteZ&lZ^-ZtlZ&tfmfbtlZo 

d) ^>vy>/us, ^vv"7iy>i, 7V\* 
g% KS, xyvl, h 



WO 2015/098853 45 PCT/JP2014/083932 

• g#) 7Ji/7 7-RWtfAnyv 

-ZW&tStltc'r h>£, tUW<=E4 Jl/S, T^I/dr^^Sx V 

-f a, /3h >Ss a, (3 -^j&%U^XT-)l> 

(2) -S-S-s — 0 — S i — O —s JPJS (^;u=i-xSs h-X 

S=l) £/c&~8i yti—, &£z?H£MJx. 
ifozmmRimit •; =r^ 7> K U 
(3) 3- (4, 4-^7;i/7hP-5, 7-^^-4H-3 

a, 4 a -^7f-4 -/t^7- s --f VV- 3 -^il/) 7°P 

iF£> 7 -f v v y VO 9*^s 

(4) 1251. 32P% 3HS ^ct££(DmmWM&-, yivtist^y, p-
yyi/)l, ry^^iPX 7-zhP77f-ik 3- (4, 

4-V7MP-5, 7-S/7^1/-4H-3a, 4a-«>7f-4-/f7 

- s-4 yy-tey-3-4;u) 7°P tf*; ̂>7i'J 

X )l^ J; 7>^< K^/I^x ^WA-tty 

-f £ y %f(D&til Wig#T — iJ - £ fc & 

(5) tf^Xtf-X 3lf7^y K ^-7°u-K 7tfP-

Xtf-X F\ tf'J7^U>£-X K\ 

±IB (1) ~ (5) 

oummzm^xw:^ d) ^^AuxijiiM^n^7op-7ii, $ftfc&m 
mo-^f'y h®Mm§tz£H%:mffi#y'V7<DMlfe<Dfctf)(D<r$t)Jl'yn-
y*£ LTH^£C:ttfV$£o 
mmm 

[0113] 

miz J: V mitt &Z£&V$Zo tctibs Ztlb&m^#lteb<D'Z&?Ts 
*f§0£ iz frfr z> ^-^ti lum & & t (Dmwm iz PS^ £ n %> t © -e & 
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[0114] wtv^t^AtPV 

YMC GEL 
SILICA (YMC Co. , Ltd, A^P^-h* : SL06 I 5 2 

W) %m\>\ NHi/'J^M7A^P7 

U tl sfJU&s N H i/ 'J tftf)l/ (Fuji Silysia Chemi 

ca I LTD. % tO P y P - K : DM2035) l\ 0 D S >J t 

^7?7-<-izi&mLi:^z>mmmis,jt)?jist LT^. 
YAMAZEN GEL 0DS-SM (YAMAZEN Corpora 

t ion, tl 0 P 9 P — K : W 1 13, W 1 1 6ft^) £^/cQ ttcs V 
ijt)?jiwmou^\-</^7-i-izi&m LT^zmmmT LC7°\S-M*. 
TLC Silica gel 60F 2 54 (Merck KGaA, ^]^P 

^P- K : 1 . 05715. 0001) N H *> 'J tl ?)\,%M<7 P V 

\-V^7l-lZl&m LC7°L-Mi, NH SILICA 

GEL TLC 7° L—h (Fuji Silysia Chemical 

LTD. , ij^P^-K: T05 0 908) £ 

[0115] <Q tl%>t. $5 V T'ifo •So 

N M P : N - / 9)V L°P <J V J y 

THF:rh7tKP77> 

HATU:0- (7-7f^>yh'J77-Jb-1 -^^) -N, N, N 

' , N' -T- \>=> *9)l0U-0 A ^^rV7)\ytn7 ̂ X7 JL- h 

H B T U : 0- {s<yV h >J TV-JU- 1 ~ 4 )V) ~ N, N, N', N' 

^dr^7>'U^P7^7>7x-h 

T F A : h 'J 7J^Pftl 

DMF : N, N-97fJ^MA7$ K 

DBU : 1, 8-i/7-*f¥is<7n [5. 4. 0]^>^-7-x> 

[0116] [^wyi] 

( 6 S , 9 a S) - N8 - ( (6- (3- (4 -if^^7 

^ — i —r7U) 1 -4)D ¥vvy-2-4)D -
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6- ( (2-yjUtU-4 - t: Km^>7x-Jl) *9)1) -4, 1 ~V£ 

dp 7 - 2 - (7°P 7° — 2 — x> — 1 —4 JU) -^^^bKP-1 H-1^7^ 

y [2, 1-c] [1, 2, 4] h U TVy- 1 K 

[fc18] 

M^1 - 1 -6(C§E*6© (6 S, 9 aS) -N-^>^U-6- ( (2 

-7JU;tP-4 - t: KP^pi>7x ~)l) *9)1) -8- ( ( 6 - 7JU;t P tf 

VVy-2-4 )l) *9)1) -4, 7 -V£*V-2- (7°P7°-2-x> 

— 1 —r>*U) -^^7^tKP-1 H-e7^V [2, 1-c] [1 , 2, 4 

] h U TVy — 1 — K (3 9 7 m g% 0. 689mmol) t 

N M P ( 1 0 m L) 1-3-2 (C§E*£© 1 - ( 

Ma (1. 1 6g) Jk1)W7L, 1 4 0°C(CT 1 2 ^ Pi-7l°Jt L/c 

o U MWi 

L/CO <?*vo5i® 

L/co ;^l£;lJ±Ta£U %hUtcBtik%Vx)-h*f)\,-h=?J±Vu^VV=? 

(*OJ~)V) "eftML/cti, M(CN Hi/'J^^l/^7A^P7 

^7<- mm±9)l : *0 *-)l= 20: 1) TltM U *I§E^t) (4 

0 2 m g, JR$: 8 0%) £?#fc0 

1 H — N M R Spectrum (400 MHz, CDC I 3) 5 ( 

ppm): 1 . 0 0 (3 H, t, J = 6. 8 Hz), 2.10-

2. 65 (1 OH, m), 3. 10-3. 21 (2H, m), 3. 

4 1-3. 74 (8 H, m), 3. 84-3. 89 (1H, m), 

3. 95-4. 05 (2H, m), 4. 17-4. 23 (2H, m) 

4. 51 ( 1 H, dd, J = 6. 8 Hz, 15. 6 Hz), 
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4. 95 ( 1 H, d, J = 1 3. 6 Hz), 5. 20-5. 30 

(3 H, m), 5. 50-5. 60 (1H, m), 5.70-5. 

80 (1 H, m), 5. 82-5. 87 (1H, m), 6. 24 ( 

1 H, d, J = 8. 0 Hz), 6. 41 (1H, dd, J=2 

.0 Hz, 11.2 Hz), 6. 47 (1 H, dd, J=8. 

8 Hz, 8.8 Hz), 6. 69 (1 H, d, J=7.2 H 

z), 6. 80-6. 86 (1H, m), 7. 20-7. 31 (3H 

m) , 7 . 3 5 - 7 . 4 6 (3 H, m) . 

E S I —MS (m/z) : 7 2 6. 5 7 [M+H]+. 

[0117] mm\ 1 - 1 - 1 ] (2, 2-VJi hdp^X^U) ( (6-yj^tn tf'J 

vy-2-4)D 7^y 

^!xCD2, 2 -$/i y- 1 -7$ y (9 2 6ju.L% 6. 39m 

mo I ) <h T H F (10. OmL) , Ml (1 . OOmL) (OM^mz, 

-yjitn tf'j vy- 2 -t>)i;<)i^t: K (800mg% 6 

. 3 9mmo I) gST25M#Lfc0 h'JZ-trhdr^ 

(2. 7 1 g, 12. 8mmo I) 

1 mm 1 o^i#L/c0 K >j OA£?k&iiQz.r£jfc 
Mix^u-ettdi u/co 

5i®L/c0 ?#e>ftfcggjS£ N H *> 'J £ yju* ̂  AO • 

7h^77< - (^7°^> : g^X^JU = 1 : 1) TUtli 'J 

•x' h^77<- (Mtx^JU : *0 J ~ )l=2 0 : 1 ) "C 

*I§E^t) ( 1 . 14g, |X$:74%) £?#£„ 
1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm) : 1. 22 (6H, t, J=7. 2 Hz), 2. 76 ( 

2 H, d, J = 5. 5 Hz), 3. 50-3. 61 (2H, m) 

[<b19] 
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3. 65-3. 76 (2H, m), 3. 89 (2H, s), 4 

. 64 (1 H, t, J =5. 5 Hz), 6. 80 (1 H, dd, 

J =2. 8 Hz, 8.2 Hz), 7. 22 (1 H, dd, J 

= 2. 4 Hz, 7. 3 Hz), 7. 74 (1H, q, J=7. 

9 Hz). 

[0118] [£^0iJ1 - 1 -2] 9 H-7)l£[sy-9-4 N-((1S) 

-2- (4- (^yVJUt^iy) - 2 -7MP7I —JU) -1- (2, 2 

-$/i hdp^x^u) ( (6 -yjitn tf'j Vy- 2 -4)D *9Ji) till 

A'lr'f JU) X-^JU) J3—A/— h 

£^0|J 1 - 1 - WC§E*6© (2, 2-^x h^>x^JU) ( 

U\^)Vy-2-4)V) *9)1) y^y (3. 5 0 g, 14. 4mmol) 

( 2 5 m L) 1-2-7 (C§E 

tfc© ( 2 S) -3- (4- - 2 - y Jit • 7 x ~ JU) -

2- ( ( (9H-7JI/^t"U>-9-/fJl/^ hdr'v) 7^7) 7° 

• A y -f y ^ 7 :> y K ( 7 . 7 6 g % 15. 1 m m o I ) % N — *9)\y^: 

JUts >jy (2. 0 6 m L % 18. 7 m m o I ) , HATU (6. 0 4 g % 1 

5. 8mmo I) ISt 1 3 0tP^i#L/co J5J&$I^tKCj^7.kfli 

K 'j Lfco 

ZVOA-e&mu zmbfco *I§E^t)©fl{* (1 
4. 4 g) £?#fco ^©SJ^CfflLN/co 

E S I —MS (m/z) : 7 5 8. 5 0 [M+Na]+. 

[0119] [M^1 -1-3] (2S) -2-T$S-3- (4- (s<yVJl>£**> 

[fc20] 
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) - 2 -7MP7I —Jl) -N- (2, 2-*/X hdp^X^U) -N- ( 

(6-7^U^P tf'j 2-4 )V) *9)1) 7°P/^>7$ K 

[<b21] 

- 1 -2(C|ES©9 H-7)l£[sy-9-4 )l*9)l N — ( ( 

1 S) -2- (4- -2-7J^P7X-^) -1- ( 

(2, 2 — *>*x h^x^U) ( (6-yjltn\^jVy-2~4Jl) *9 

)l) tlJW<^<tJ\s) ±9)1) h (14. 4 g) t TH F (3 0m 

L) ^)mWJi9Jly77 < y (5. 27ml_% 50. 4mmo 

i) ZMZ, m^2mmimLtc0 sttM^SETifiu mmz* 
$;-)Us 7jc. ^7$y%ii\iz.ftffiLtco y-efo&Ltc&s ;$ 

ET)iisL/c0 mmz7k*i]\}7Ls Mtx^;u-etti±iL/co 

7^^,yr)AT^!tiLs ?>j/§JL/c0 t# *Q N 

H*>'J ^yjU^A^PV h^77<- (^7°^ > : Mtx51>'U= 1 : 1 "3> 

^Mlx^U) TltMU ^ilE'fb'n^ (6. 8 7g, W: 93%) £*§ 

tCo 

E S I —MS (m/z) : 514. 32 [M+H]+. 

[0120] [M^1 - 1 -4] (2 S) -2- (2- ( ( (/C/*>MU2JJU/^E>NU) 

7^7) (7°P 7°— 2 — x>— 1 —-i Jl>) T$S) TizbTSP) -3- ( 

4- (^>yyu^"dri>) -2-7J^P7X-^) -N- (2, 2-J/Xh 

dp^X^JU) -N- ( (6 —yjl/tU tf'j Vy — 2 —4 Jl>) *9)\y) 7°PA 

yy^ K 
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[>fb22] 

\/0 
H H H 
NYN~N"^ffNv^"o 

O k O 

o 

M^yi - 1 -3(C|E WL(D ( 2 S) -2-7$; -3- (4- (^yisJU 

£%-is) - 2 -7MP7I —Jl) -N- (2, 2 - ̂ x h dp^x^JU) 

N ( (6-yjitn\^ji?y-2-4Ji) *9Ji) 7°PA>:P$ K (4. 

8 7 g, 9. 48mmol) hi?0 PP^> (1 OOmL) CD/ftfn 

, (WO 20091481 92) ©2- (( (^<yi?JltlJl 

A'^-fJU) (7°P 7° — 2 — x>— 1 —-i )ls) T<y) T\ZT4V<7 

7^'^ h* (2. 6 2 g, 9. 95mmo I) % h 'Jxf JI/7 5 V (2. 6 

4 m L % 19. Ommo I ) , HBTU (3. 9 6 g % 10. 4mmol) 

Zbnx.s m^ntcmt 
^k. N Hi/lJ AO Px' h^77<- (Mtx^JU^^-eMtx^JU 
: *0 *~Jl=3 0 : 1 ) -Z-mm U *I§E^t) ( 7 . 2 8 g, W : 

to) £?#fc0 

E S I —MS (m/z) : 7 5 9. 4 3 [M+H]+. 

[0121] mm\ 1 - 1 - 5 ] ( 6 S , 9 a S) - N-^<yi?)l-6 - ( (4 - (^ 

yi?)l£5-i/) -2-7J^P7x-^) / ̂ >/U) -8- ( (6-7JU;tP 

\^)Vy-2-4 )l) *9)1) -4, 7 -V£*V -2- (7° P 7° — 2 — x 

>-1 -^jU) KP-1 [2, 1-c] [1, 2, 

4] h U Z'vV-1 K 
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[>fb23] 

1 - 1 -4(C|ES© (2S) -2- (2- ( ( (^yVJUtuw*^ 

4)1) T<*) (7°P7°- 2-x>- 1 --HU) -

3- (4- - 2 -7MP7I —)U) -N- (2, 2-

^XK^X^JU) -N- ( (6 -7><U^P tf'j 2 --T JU) / 

7°P/^>7$ K (7. 2 8 g, 9. 4 8 m m o I ) ii^W. (5 OmL) (DM 

1 5 1 5»WLfco J5J^;Fb^^;lET)jilsL. ggjS 

izyy^-y7km^1]UPis Mlx^u-ettdi L/CQ 

**>£A-cS£J£U 5i®L/c0 ;£$£;$J±T^£U fWcii^NHi/ 

'J^]^^7A^P7h^77^ - (^7°^> : Mtx51>'U= 1 : 1) "eft 

iL, ̂ ilE'fb'n^ (5. 04g, ®$:80%) £?#fc0 

E S I —MS (m/z) : 6 6 7. 3 9 [M+H]+. 

[0122] mmV -1-6] ( 6 S , 9 a S) —N—^>^U—6— ( (2-7JU 

^"P-4 - t: KPdpi>7x —JU) *9)1) -8- ( (6-7MPtf'J^> 

-2-4)1) *9)1) -4, 1-V£*V-2- (7°P7°-2-x>-1 -

4)1) -^^^kKP-1 H-^7^V [2, 1-c] [1 , 2, 4] h'J 

TVy — 1 -K 

[<b24] 
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- 1 -5(C§Ei6© ( 6 S , 9 aS) - N6 - ( (4 

- (^<yV)l£*i/) - 2 -7MP7I-)l) *9)1) -8- ( (6-7 

JU^P tf'j Vy-2->r JU) *^JU) -4, 1 -Vt^-V-2- (7°P7°-

2-iV-l -^^^t:KP-1 H-t°7^V [2, 1-c] [1 

, 2, 4] h <J TVy- 1 —K (5. 04 g, 7. 56mmo 

I) <h T F A ( 2 0 m L) ^X9tT-V~)l (3. 5 5 

mL, 30. 2 m m o I ) iSt 1 3 BtHfl 5 0 L/c0 

ttHH L/co 5i®L/c0 ;^*£;$EE 

TSSL, Hi/'J^^1/^7A^P7 h^77<- (Mt 

ifiky^;-^=20: 1) -efiMU *I§E^t) (4. 34gN w 

E S I —MS (m/z) : 5 7 7. 31 [M+H]+. 

[0123] [£^0ij 1 - 2 - 1 ] / 9)1 (2S) -2- ( ( (9H-7J^b>-9 

-4)1* Kdpi>) ti)U^—)U) T^*) -3-th'P^>^P/Oi-h 

[fc25] 

Tl5|5©L--tzljy *9)1^X^)1 iiidO. 0 g % 64. 3mm 

0 I ) <h 1 , 4-Vt^Vy (1 5mL) , 7j< (9 0mL) (OM^mz, 

h'J^A (10. 8 g % 1 2 9 m m o I ) ISt 

1 5^1#L/c0 ^7 2, 5-y>dr7H°PU^>- 1 ~ 4 )V 

9H-7MUV-9 -4)1*9)1 (21. 7g% 64. 3 

mmo I) ©1, 4 -Vt^+ty (6 0 m L) HHiT' 1 40tf!t3 

mwLtco Mtx^;u-e3 0tti±iL. Gfr-tttcmm 
L/co JxX^Mu 
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-?$y*M7Ls [stcmfazz&u (22. 39, w-.'M 
M) zmtc0 
1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm): 2. 00-2. 15 (1H, m), 3. 81 (3H, s 

), 3. 89-4. 07 (2H, m), 4. 20-4. 28 (1H, 

m) , 4. 3 9-4. 5 3 (3 H, m) , 5. 6 3-5. 7 4 (1 

H, m) , 7. 2 9- 7. 3 7 (2 H, m), 7. 38-7. 46 

(2 H, m) , 7. 5 5 - 7. 6 5 (2 H, m), 7. 74-7. 

8 2 (2 H, m) . 

[0124] yi-2-2]*^U (2 S) -2- ( ( (9 H-7;U^U>-9 

h=^>) -3- ( ( (4 -*9)iy^<yify) 

7°p/^yx—K 

£^0|J1 - 2-1 ( 2 S) -2- ( ( ( 9 H — 7 JVt U 

— h ( 5 . 0 0 g % 14. 6mmo I) t tf'j Vy (25mL) 

(C, 0°ce4y ( 1 8. Omg, 0. 146mmo 

I ) % p — hJUxVTJUtf—JU ^P'J K (5. 5 8 g, 29. 3mmol 

) ZbiiTLs o°c-e7 0trP^i#L/co 

SttdiUfco ^tfciil?:1 N^-e3®, K U t7A7K 

;§;Ss a L tca <7* V 0 A 

U 5i®L/co ff^ftfcggjSlcB^x^k *>*x^u 

[<b26] 
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firtH L/cg{*£3IXU *I§Elb^t) (6. 

20g, |X$: 85 %) £?#fc0 

1 H — N M R Spectrum (400 MHz, CDC I 3) 5 ( 

ppm) : 2. 37 (3H, s) , 3. 74 (3H, s) , 4. 

16-4. 2 3 ( 1 H, m), 4. 23-4. 31 (1H, m), 

4. 32-4. 40 (2H, m), 4. 41-4. 48 (1H, m) 

4. 54-4. 62 ( 1 H, m), 5. 63-5. 66 (1H, 

m) , 7. 2 6- 7. 3 7 (4 H, m), 7. 3 8- 7. 4 5 (2 H 

m), 7. 56-7. 64 (2H, m), 7. 72-7. 81 ( 

4 H, m) . 

[0125] [£^001 -2-3] *9)V (2R) - 2- ( ( (9H-7MU>-9 

-4)1* hdpi>) - 3-a-K7°PAy x- h 

[<b27] 

mmyi -2-2lZ$m(D*9)l (2S) -2- ( ( (9H-7iWb 
>-9-4)1* h=^>) -3- ( ( (4-*9)l^<y 

if» TJUtf-JU) 7°P/^y x- h (6. 20g% 12. 5mmo 

I) £7-t\-y (5 0 m L) (DM^mzs ^£7 3 Oiti~ h U £ A (9. 

3 8 g % 62. 6 m m o I ) tS*e9 0^f|5 OM^Lfco J5J& 

5ift^IETliLfc0 Mlx^JU-ett 

l±l L/co K U ^ A7j<;^ 

L/co ^$g£&7j<fliE$"7?>**>'}A-C$£j£U 5i®L/c0 ;^*£;$EE 

TSSL, %btitc1Br^zVJL3-)\'±-7L)\'&&.X}^-J0yik1)W7L, ^Frttl L 

(3. 8 2 g % JR^ : 6 8%) £?#fc0 

1 H — N M R Spectrum (400 MHz, CDC I 3) S ( 

O 
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p p m) : 3. 5 5 -3. 6 6 (2 H, m) , 3. 84 (3H, s 

), 4. 20-4. 30 (1H, m), 4. 35-4. 48 (2H, 

m), 4. 56-4. 62 (1H, m), 5.63-5.72 (1 

H, m) , 7. 3 0- 7. 3 7 (2 H, m), 7. 38-7. 45 

(2 H, m), 7. 62 (2H, d, J = 7. 2 Hz), 7. 

7 8 (2 H, d, J = 7 . 5 Hz). 

[0126] [Msa^y 1-2-4] 4- (^>yyu^"dri>) - 1 — 7°P "E — 2 — 7 • 

^M(D4-y'nIE-3-y)ltny JLy—)l (1 5. Og, 78. 5mm 

ol) tDMF ( 3 0 m L ) 'J 0 A (21. 7 

I) ZtinZs ifi*e2 0 ftMftbfcmzs 7 0°cv4 0ftMftbfco 

L/CO ^8Ji£7.k£ 

<fct/tSffl^7j<bfc0 ^^iJi£v*vo A-e$£'Jt bs 5m. 
btc o ;^l£;$J±Ts£U U 

7-f- (^7°^> : Mtx^;U=5 : 1) TltM U (22. 7 

g s W : Jifi) £?#fc0 

1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm): 5. 04 (2H, s), 6. 65-6. 72 (1H, m 

), 6. 75-6. 80 (1H, m), 7. 30-7. 45 (6H, 

m) . 

[0127] mm\ 1 - 2 - 5 ] 4- (s<yV)\s£*is) - 2-7^U^P-1 -3-K 

[fc28] 
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[>fb29] 

1 - 2-4 (C§Ei6©4 - -1-^^-2-7 

(1 87 g, 665mmol) <h 1 , 4 — (3 0 

0 m L) ( I ) (12. 6g, 66. 1mm 

0 I ) , BOiti- h'J^A (200 g, 1. 3 3 m o I ) „ N, N' 

> (14. OmU 132mmol) 

%Ts 1 io~i 15°c(cT 19mmsmbtc0 

tc&s L/c0 

%bUtc7^m^W.±9-)lX^\^Ltc0 

)V^%^tc<f=>Xy <;U^--e5iiL/c0 *> U L 

. M^lET®iLfco mbUtcW/k^V)t\ 
^^7A^P?h^77^- (^7°^ > : Mtx51>'U= 7 : 1 -D^XA : 

1 ) TltMU ( 1 9 5 g, w : 8 9%) £?#£„ 
1 H - N M R Spectrum (400 MHz, CDC I 3) S ( 

ppm): 5. 04 (2H, s), 6. 57-6. 62 (1H, m 

), 6. 73 (1 H, dd, J =2. 8H z, 10.0 Hz), 

7. 31-7. 43 (5H, m), 7. 55-7. 60 (1H, m 

) . 

[0128] [£^001-2-6] *9)1 (2 S) -3- (4- {*yV)\,***/) -

2 -yjutuy Ji-JU) -2- ( ( (9 H-yjlt U>— 9 —-nu/ hdp:> 

) 7^7) 7°P/^yx-h 
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[<b30] 

H f -O¥NY40 

o 

(51. 6 g % 789mmol)£1N (1 0 0 m L) (CjP 

z.<b&ft*2 0ii 

fco mbtitcw^owmzyx (3oomL) %i]W7L. nits 

"t±±)M<^->S;&P^< 3 dOfj^/cQ I[(C77-tzh> (3 0 0mL) ^JPx.% 

mWLtcm. (3 0 0m 

L) zmXs mnistcm, 
. st^b#fpx^t#/co o©st^b#fpHc, mmmm%Ts sstDMF (1 

2 0 m L) % a^i (3. 3 6 g, 13. 2mmo I) Px.% iSt4 5 

^i#L/co liiilTs ̂ -eM^yi -2-3(CiES 

(D*9)l (2 R) -2- ( ( (9 H-7)l£[sy-9-4 )l* h=^>) £ 

JUtf-JU) 7$y) - 3 -a- K7°P/^y I— h (1 2 0g, 2 6 6 m m o 

I) ©DMF ( 5 0 0 m L) 3 0 JP A.. ^74 0^11# 

L/Co mmmm%Ts s^$yi -2-5(C§E*£©4-

- 2-7)l£n - 1 - a- ( 1 0 4 g% 3 1 

8mmo I) % h 'J X (V^yV 'J "ryyiz h >) A (0) (6. 

0 0 g % 6. 55mmo I ) , 2—V^O X 7 < 7 — 2' , 6 

— h dri> tf 7 x ~JU (5. 4 0 g % 13. 2mmol) ftj] Px.% 

72 0Hf|4 0^j|#Lfco J5J&$I^lC7K£H^x^U£Jp^ -tr^-f h 

£ffl^T3i®L/c0 3;S£:frlflL. MtCTKJl^Mtx^^-eS^aifl L/CO 

^^i±/c^ji^7j<ai:t/tsffl^7j<"e^}f L/CO 

5i®L/c0 ;£$£;1J±T^£L. %btitcW/tlzV)l 

I-TJI/ (1. 00L) N (1 . 0 0 L) JtrnX, tfrdi \jtcMW*. 

5IX L/co ^IXL/cg^C^x^JUx-^JU (500mL) % ^7°^> (5 
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0 0 m L) *I§E^t) (1 0 7g, W: 

7 7 %) £?#fc0 

1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm): 3. 03-3. 20 (2H, m), 3. 75 (3H, s 

), 4. 20 (1 H, t, J = 6. 6 Hz), 4.25-4.3 

8 (1 H, m), 4. 43 (1 H, dd, J = 7. 1 Hz, 1 

0.4 Hz), 4. 58-4. 70 (1H, m), 4. 99 (2H 

s), 5. 33 (1 H, d, J =8. 4 Hz), 6.63-

6. 72 (2H, m), 6. 94-7. 03 (1H, m), 7.2 

6-7. 48 (9H, m), 7. 52-7. 62 (2H, m), 7 

. 7 7 (2 H, d, J = 7 . 7 Hz). 

[0129] mm\ 1 - 2 - 7 ] ( 2 S) -3- (4- -2-7JU 

tuy JL-JI) -2- ( ( (9 H-yjit [yy-9-4)1* hdp:>) till# 

-ju) 7°PK 

( 2 S) -3- (4- (^yV)lt^-

is) - 2 -7MP7I-Jl) -2- ( ( (9 H — 7 ){/£ [/ y — 9 — 4 * 

hdpi>) 7°P/^y x- h (6 0. 0 g % 1 14mmo 

i) (1 33 1 mL) ( 

92. 0 g % 685mmo I) 2 3 mm 4 5 L/c 

o J5J^;Fb^t)£0oC(c)££pU */f!±!L/c®{*£3lXL/co 1 

NJ^It ( 2 2 8 m L) ZlJUTLs Lfc0 

5i®L/c0 (4 2. 

[^31] 
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2g,®$: 7 2%) 

1 H-NMR Spectrum (400 MHz, CDC I 3) 8 ( 

ppm): 3. 05-3. 15 (1H, m), 3. 18-3. 30 ( 

1 H, m), 4. 15-4. 23 (1H, m), 4.25-4.5 

0 (2 H, m), 4. 60-4. 70 (1H, m), 4.99(2 

H, m), 5. 29 (1 H, d, J = 7. 6 Hz), 6.64 

-6. 7 3 (2 H, m), 7. 06 (1 H, dd, J = 8. 0 H 

z, 9.6 Hz), 7. 24-7. 44 (9 H, m), 7.55 

(2 H, dd, J = 6. 4 Hz, 6. 4 Hz), 7. 76 (2 

H, d, J = 7. 6 Hz). 

E S I —MS (m/z) : 512. 30 [M+H]+. 

[0130] 1 - 3 - 1 ] 1- (1- (VD 

)l) -4 

[^32] 

mSRCD 1 - (*>*7i 9)1) Tiz9Vy-3-ty (10. 1 g, 4 

2. 6 m m o I ) <h T H F (lOOmL), Ml ( 5 . 0 0 m L) 

s ^X4 5^mmnLtc0 h'J7iz 
(1 8. 1 g s 8 5. Immo I) iStl 5^f| 

MWLtco K U OAS 7K£JPTU g^i^u-caai 

L/c0 ^$IJi£f§ffl:£^7K "?&;#• U 

L/C o ;£$£;1J±T^£L. U t>?)\st>?A<7 •x' V9=? 

7<- OJ-)D -effML/cti, NH 

P7h^77-f- (^7°^> : W^.±9)l = 2 : 1^l\-C1 : 1) "eft M L 

. (12. 7g, IX$:8 9%) £?#fc0 

mzs (6. 4 8 m L % 51. 1mmol) £JPPL 
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1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm) : 1. 07 (3 H, t, J=7. 6 Hz), 2. 20-

2. 65 (1 OH, m), 2. 85-2. 93 (2H, m), 2. 

9 5 -3. 0 5 ( 1 H, m) , 3. 3 5-3. 4 5 (2 H, m), 

4. 41 (1 H, s), 7. 1 5-7. 20 (2H, m), 7.2 

3-7. 29 (4H, m), 7. 37-7. 42 (4H, m). 

[0131] [g^yi - 3-2] 1- (7if?V>-3-4)1) -4-x^Utf^^^ 

y 

[fc33] 

ryH^ 
HN J 

mmyi - 3-1 (CIES0 1 - (1 - (Vy ̂ -)i*9)D TM9Vy-

3-4)1) -4-Ji9)ld^^Vy (12. 7 g „ 37. 9mmol) / 

05-)!; (5 0 m L) VO A ~wM (5. 

0 0 g ) %]JU7L, 0. 3 5 M P a ~ 0 . 4 0 M P a "C 
1 ommm&Ltc0 jRfomstytkmmmmmz.m^4 
T5ILfco 3^£;$J±T>j§if5U WMit^ty^^yV)^yizyt(DM-& 

ll (12. 4 g) t.LX%tc0 Z.tllX±Wmt&Z.tti:<s 

tc o 

1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm): 1 . 0 9 (3 H, t, J = 7 . 2 Hz), 2.10-

2. 80 (1 OH, m), 3. 20-3. 30 (1H, m), 3. 

5 3-3. 6 0 (2 H, m) , 3. 6 0-3. 7 0 (2 H, m) . 

[0132] [^Jfe0iJ2] 

( 6 S , 9 a S) -N-^>^jU-8- ( (6- (3- (4-x^JU 

vy-i -4)D Tif^vy- 1 -4)D tf'j vy-2-4 )V) *9)D -

6- ( (4 - t: h'p^>7i —)U) *9)1) -4, 1 -Vt^V - 2- (7° 

• 7°- 2 - x > - 1 -4 )D -£<7$\l\zu - H-\Z=?V J [2, 1-c 
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] [1, 2, 4] K 'J TVy- 1 — K 

[>fb34] 

m&\2-4lZ$m(D (6 S, 9 a S) -N-^>^U-8- ( (6-7 

Jltn t°'J Vy-2-4 )l) *9)1) -6- ( (4-tKPdpi>7 x-jU) 

-4, 7-V£*V-2- (7°P7°- 2 — x>— 1 --fJU) 

0 t: K • - 1 H — VJ [2, 1 - c ] [ 1 , 2 , 4 ] h <J TVy - 1 -

K (3 0. Omg, 0. 0537mmol) <h N M P (2. 0 

mD mmyi - 3 - 2 (CIES© 1 - CT-\z9vy-3-4 
)V) - 4 -Ji9)Ud^^Vy t^<yV)U^<yizy(DMSty (4 5. Omg) 

1 4o°c(cT80tr^^-r 
OK^JP^ U L/CO 

£&7KgE$v^**>£A-c3£j£U 5i®L/co %bti 

N h^77<- (Htt&x^JU : * 9 J — 

JU=2 0 : 1) -effML/cti, N h^77^- (It 

Itx^JU) -effML/co M(Ci> u Px' h^77 < - (*OJ-

)v) -e*iMu (14. omg 

, W : 3 7 %) zmtco 
1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm) : 1. 02 (3 H, t, J=7. 1 Hz), 2. 30-

2. 70 (1 OH, m), 3. 05-3. 15 (1H, m), 3. 

1 5-3. 30 (1 H, m), 3. 43 (2H, d, J = 1 7. 2 

Hz), 3. 50-3. 70 (5H, m), 3. 75-3. 83 ( 

1 H, m), 3. 83-3. 90 (1H, m), 4.00-4.1 
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0 (2 H, m), 4. 15-4. 30 (2H, m), 4.35-4 

. 45 (1 H, m), 5. 00 (1 H, d, J = 13. 4 Hz) 

5. 03-5. 10 ( 1 H, m), 5. 15-5. 30 (3H, 

m), 5. 6 0-5. 80 (1 H, m), 6. 30 (1 H, d, 

J = 8. 1 Hz), 6. 39 (2H, d, J = 8. 3 Hz), 

6. 56 (2H, d, J = 8. 4 Hz), 6.70-6.78 (2 

H, m), 7. 18-7. 24 (2H, m), 7.26-7.32 

( 1 H, m), 7. 34-7. 40 (2H, m), 7.44-7. 

5 2 (1 H, m) . 

E S I —MS (m/z) : 7 0 8. 6 7 [M+H]+. 

[0133] m&\2- 1 ] 9 H-y)lt\yy-9~4 )l*9)l N- ( (IS) -2 

- (4 - (t e r t -y hdpi>) 7i —Jl) - 1 - ( (2, 2 -*/x hdp:> 

JL9)D ( (6 -yjitn t°'j Vy- 2 -4)D *9)1) tui/^'E^Ji) x 

9)1) — K 

[fc35] 

1 - 1 - uztmo (2, 2-VJL hdp^X^U) ((6-7Jit 

• tf'j Vy- 2 --f Jl) *9)1) (514mg, 2. 12mmol) 

^DMF ( 1 0 m L ) ^-CmiS© ( 2 S ) - 3 - (4 - ( 

tert-^h^) 7 i-Jl) - 2 - ( ( (9 H - y Jit U > - 9 - -f Jl 

* h=^>) T<y) 7°PK (8 8 6mg% 

2. 1 2mmo I ) , K'Jx51>'U77$>(355yu,L% 2. 54mmol) 

, HATU ( 9 6 8 m g % 2. 54mmol) ^^4 5 

L/co L/co 
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Ltc&s «« v V* VO A L , 5i®L/c0 ;^*£;$EE 

TSSL, WbtitcB^V U P"7 K^77 -r - (^7°^> 

:M|X^U=1 : lOlN-e^X^JU) TltMU lilE'fbni^ (1.37 

g , JR^ : 9 4 %) £?#fc0 

E S I —MS (m/z) : 6 84. 5 8 [M+H]+. 

[0134] imtktiU2-2] (2S) -2-7^-3- (4 - (tert-^h^> 

) 7x~JU) -N- (2, 2-$/x S^S/X^JU) -N- ( (6-7JU:frP 

\^)Vy-2-4 )l) *9)1) 7°P/^>7$ K 

Wk®\2- 1 (C§Ei6©9 H-7;U^U>-9--r>'Uy51>'U N- ( (1 S 

) -2- (4- (tert -7° hdp:>) 71—JU) - 1 - ( (2, 2 -*/x 

hdr^X^JU) ( (6 -7;U^P tf'j Vy- 2 --T JU) /^JU) E4 

Jl) Ji9)l) tl —A"/ —h (1. 3 7 g % 2. OOmmol) tVO P P / 

(7. OmL) (DM^mzs m&Z^^ijVy (7. OmL) %])PA. 

. iST3 0«SLfco ixJ^;Fb^^;lET;IlfsLs 

Hi/'J^^^7A^P7hy77^- (Mtx^JU) -effMLs *I§Elb^-

tl (88 1 m g % W : 95%) £?#fc0 

E S I —MS (m/z) : 4 6 2. 4 9 [M+H]+. 

[0135] [g^2-3] (2 S) -2- (2- ( ( (^yVJltUl^^-Ol) 7$ 

y) (7°P7°- 2-x>- 1 -4)1) ~7^J) 7"trK7$K) -3- (4-

(te rt-^h^) 7JL—)1) -N- (2, 2 - ̂ x h dp^x^JU) 

N ( (Q-7J\,*n¥l)Vy-2-4J\,) *9)1) 7°P/^>7$ K 

Hb36] 



WO 2015/098853 65 PCT/JP2014/083932 

[fc37] 

\^0 
H H H 
NYN%N'"VNv^io 

o k o 
"or 

m^m2-2lZ$m(D (2 S) -2-7§S-3- (4- (t e r t -7" 

hdpi>) 7X-JU) -N- (2, 2-$/x S^S>X^JU) -N- ( (6-7 

JU^P tf'j 2-4 )l) * 9)1) 7°P/^>7$ K (8 8 1 m g, 1. 9 

1 m m o I ) ihDMF (10. OmL) 2 0 0 9 

14 8 1 9 2^(C|ES©2- ( ( J\/) 7^7) (7°P 

7°- 2 -XV- 1 -4 )D 7<J) vO TVv K (5 0 3 m gs 

1. 9 1 mmo I ) , K'Jx51-'U7'$V(532yu,L% 3. 82mmol) 

fi^HATU (871mg% 2. 2 9mmo I) ifit?3 

5^H}I#L/c0 RJ^>l^tKC7.K£i][]x.s L/co 

TK&<£xfmn-kik?.J<"e^;fti, *S7KfiiEi£vv7AU 5®Lfc0 

;£$£;$J±T^£L. ?#e>ftfcggjS£ N H *> 'J =? AO P7 h 9=> 7 

<- mm±9)u •• *0 ;-)i=2o •. D -eftML. d. 2 

2 g, M : 9 1 %) %mtco 

E S I —MS (m/z) : 7 0 7. 6 7 [M+H]+. 

[0136] [M^2-4] ( 6 S , 9 a S) - N-*>*/&-8 - ( (6-7;U^P 

\^)Vy~2~4 )\y) *9)1) -6- ( (4-L KPdr^>7x-jU) ;>< 

) -4, l-Vt^-y-2- (7°P 7°—2-x>-1 —T 7U) 

P-1H-L°^yV [2, 1-c] [1, 2, 4] K'J 7^>-1 

K 
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[fc38] 

o 
Ti Tl 

T)H 

m&\2-3lZtm(D (2 S) -2- (2- ( ( 

) T$S) (7°P 7° — 2 — x>— 1 —-i){/) T$S) TizbTSP) -3-

(4 - (t e r t -0' hdpi>) 7i —Jl) - N - (2, 2 -*/l 

JU) -N- ( (6-yjitn tf'j 2->r JU) *^u) 7°P/^>7$ K 

(1. 2 2 g s 1 . 73mmol) ^l(26mL) 7 0 °C 

-e3 0trP^i#L/co 

ju-ettai u/co asTMs^v^^A-c 
$£'JtU 5i®L/c0 ?#e>ftfcggjS£ N H *> 'J 

7A^P7h^77<- (MlX^U : ^y-Jl=20 : 1 ) TltM U 

*I§E^t) (8 6 5 m g, W : 9 0%) £?#fc0 

1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm) : 3. 3 0-3. 4 2 (4 H, m), 3. 4 2-3. 64 ( 

3 H, m) , 3. 81 ( 1 H, dd, J = 10. 8 Hz, 11 

.2 Hz), 4. 30-4. 38 (1H, m), 4.40-4.4 

8 (1 H, m), 4. 56-4. 68 (2H, m), 5.16-5 

. 24 (2H, m), 5. 30 (1 H, dd, J = 4. 8 Hz, 

5.6 Hz), 5. 35-5. 44 (1H, m), 5.54-5 

. 7 4 (2 H, m), 6. 66 (2H, d, J = 8. 0 Hz), 

6. 70-6. 76 (1H, m), 6. 82-6. 88 (1H, m 

), 6. 96-7. 03 (2H, m), 7. 06-7. 12 (1H, 

m), 7. 22-7. 34 (2H, m), 7.35-7.42 (2 

H, m), 7. 74-7. 83 (1 H, m). 
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E S I —MS (m/z) : 5 5 9. 41 [M+H]+. 

[0137] [^Jfe0iJ3] 

( 6 S , 9 a S) — N — s<yV)\/ — 6 — ( ( 2 — 7• — 4 - L K • ̂V 

yjL-Jl) *9)1) -8- ( (6- (3- (4 -/ 9)i^=>Vy- 1 -4 

)l) Ti*9Vy- 1 ~4)l) \fVVy-2-4)1) *9)1) -4, 1-Vt 

drV-2- (7°P 7°- 2 - x > - 1 -4 )l) KP - 1 H-b°7^' 

J [2, 1-c] [1, 2, 4] h U TVy- 1 K 

[fc39] 

M^yi - 1 -6(C§E*6© (6 S, 9 aS) -N-^>^U-6- ( (2 

-7>/U^-P-4 - L KPdpi>7x ~)l) *9)1) -8- ( ( 6 - 7JU;t P tf 

Wy-2-4)1) *9)1) -4, 1 -V£*V-2- (7°P7°-2-x> 

— 1 —r>*U) -toot KP - 1 [2, 1-c] [1 , 2, 4 

] h U TVy — 1 — K (4 0. Omg, 0. 0694mmol 

) ihNMP (2. OmL) ^"eg^y 3 - 2 (C§E*6© 1 -

Sty (1 1 2 m g ) JtrnX, 1 4 0°C(CT 1 2 4 7 P 7 L 

fc0 L/cti, ^ 

tSffl^7K"e^;f L/CO 

, 5i®L/c0 ;£$£;$J±T^£L. ?#e>ftfcggjS£N hh> 'J ;bW;b^A7 

P7h^77-f- : ^^7-^=2 0 : 1) L td$L, M 

(CN h^77<- (MW.±9)D X'WULs WMit 

Sty (2 6. Omg, |X$:53%) £?#fc0 

1 H — N M R Spectrum (400 MHz, CDC I 3) S ( 
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ppm): 2. 20-2. 60 (1 1 H, m), 3.10-3.25 

(2 H, m), 3. 43 (1 H, d, J = 1 7. 1 Hz), 3 

. 4 5 -3. 7 5 (7 H, m), 3. 86 (1H, dd, J=7. 

3 Hz, 9. 9 Hz), 4. 01 (2H, dd, J=3. 5 

Hz, 6.4 Hz), 4. 1 5-4. 30 (2H, m), 4.4 

8 ( 1 H, dd, J =6. 8 Hz, 15.2 Hz), 4.95 

( 1 H, d, J = 1 3. 8 Hz), 5. 20-5. 30 (3H, 

m), 5. 53 (1 H, dd, J = 4. 0 Hz, 10.8 Hz 

), 5. 6 5-5. 80 (1 H, m), 5. 85 (1 H, dd, 

J = 2. 1 Hz, 8. 5 Hz), 6. 24 (1H, d, J=8 

.1 Hz), 6. 41 (1 H, dd, J =2. 2 Hz, 11. 

6 Hz), 6. 47 ( 1 H, dd, J=8. 4 Hz, 8. 8 

Hz), 6. 69 (1 H, d, J = 7. 3 Hz), 6.78-6 

. 86 (1 H, m), 7. 20-7. 32 (3H, m), 7.34 

- 7 . 4 7 (3 H, m) . 

E S I —MS (m/z) : 712. 57 [M+H]+. 

[0138] [M^3-1] 1- (1- JU) 

[<b40] 

TfrlfcCDI- (^71 -Jl* 9)1) Tiz9Vy-3-ty (1. 0 0 g % 4 

. 2 1 m m o I K THF (20mL) ( 1 . 0 0 m L) (DMS 

s 1 5£f^i#L/co h'J7iz 

omi- (1. 7 9 g % 8. 42mmol) ^^2 0#^ 1 

^Z*9)l¥^Vy (561ML, 5. 0 5 m m o I ) 
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ttHH L/co ^$IJi£f§ffl:£^7K "?&;#• U 

3i§L/co ;^l£;$J±Ts£ Ls %bUtcW/k^:V U •x' h 

^7-f- (Mlx^u-y ̂ y-;u) -effML/cm, NHi/'ji)^7 

A^P7h^77^- (^7°^> : M|X^U= 1 : 1) TltML. HIEfc 

( 1 . 2 1 g, |X$: 89 %) £?#fc0 

1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm): 2. 2 0-2. 5 5 (1 1 H, m), 2.85-2.95 

(2 H, m) , 2. 9 5 -3. 0 5 (1H, m), 3. 35-3. 

4 5 (2 H, m), 4. 41 (1 H, s), 7. 1 5-7. 20 ( 

2 H, m), 7. 23-7. 30 (4H, m), 7.37-7.4 

3 (4 H, m) . 

E S I —MS (m/z) : 3 2 2. 2 9 [M+H]+. 

[0139] [g^3-2] 1- (Tiz9V>-3-4 Jl) -A-*9)V\f^Vy 

W8tm3 - UZtmo 1 - (1- (Vy Tiz9Vy-3-
4 )V) -4-*9)l\f^^Vy (1. 2 1 g, 3. 7 5 m m o I ) J 
-Jl (2 OmL) (DMS^mzs ^•Vfrmk'^VOA-fiim (5 0 0m 
g) %1]QX. TKHUHETS ^)ms 0. 3 5 M P a ~ 0 . 40MPa*e4^ 

fi4 5»ifc0 jxjfcE-syo&mmmmmzs&Lfcms 
T5IL/c0 3^£MJ±T>j§$f5 Ls WtBiifcSty&^yVJl^yiz yt (DMS 
tl (1. 0 0 g ) tbxmtco Ztl&±ffimtZZ£tZ<. &<D&lfclzmv 
tCo 

1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm): 2. 2 5-2. 6 0 (1 1 H, m), 3.20-3.30 

[<b41] 

I^N" 

HN 
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( 1 H, m), 3. 50-3. 70 (4 H, m). 

E S I —MS (m/z) : 15 5. 9 6 [M+H]+. 

[0140] [^«y4] 

(6 S, 9 a S) -N-^>yyu-8- ( (6- (3- ( (3S) -3, 4 

-v*9)v\f^vy- 1 -4)D ~rM9Vy- 1 -4)D ¥i)Vy-2-

4)1) *9)1) -6- ( (2-y)ltn-4 - t: KPdpi>7x ~)U) *9)1 
) -4, 7-V£*y-2- (y°ny°-2-jiy- ] -4)D 

• -iH-tr^^v [2, 1-c] [1, 2, 4] huyvy- 1 

K 

Hb42] 

£^0|J1 - 1 -6(C|ES© (6 S, 9 aS) -N-^>^U-6- ( (2 

-7>/U^-p-4 - t KPdpi>7x-jU) /^JU) -8- ( ( 6 - 7JU;t P tf 

\)Vy-2-4)1) *9)1) -4, 1 -Vt^V-2- (7°P7°-2-X> 

- 1 -'NU) -^^7^kKP-1 H-^7^V [2, 1-c] [1 , 2, 4 

] h U 7syV - 1 JU# dr"t $ K (4. OOg, 6. 94mmol) <h t:° 

<jVy ( 1 0 0 m L) ~ 3 (C§E*£© ( 2 S) 

-4- (Z-tf^^V- 3 --HU) -1, 2-V*9)l¥^Vy (2. 3 5 

g s 13. 9mmo I) ^jQx.s 6 5 0 ̂ 1# U/c0 RfS/1 

L/cm, ;lET)jilsb/co 'J aW* 

7A^P7hy77<- (y^y-;u) "effMb/cti, N H^> >J ti^f)uti^ 

A^P7h^77^- : y^y-;u=2 0 : 1 ) TltM U *1 

(2. 9 3g, IX$: 5 8%) £?#fc0 

1 H-NMR Spectrum (400 MHz, CDC I 3) 8 ( 
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ppm) : 1. 03 (3 H, d, J=6. 2 Hz), 1. 76 ( 

2 H, t, J = 1 0. 8 Hz), 1. 90-2. 00 (1 H, m 

), 2. 1 0-2. 35 (6H, m), 2. 73 (1 H, d, J 

= 11. 0 H z) , 3. 08-3. 20 (2H, m), 3.40-3 

. 50 (2 H, m) , 3. 5 0-3. 6 2 (3 H, m) , 3. 62 

-3. 75 (3 H, m) , 3. 85 (1H, dd, J=7. 0 H 

z, 9.9 Hz), 3. 95-4. 1 0 (2H, m), 4.18 

-4. 2 6 (2 H, m), 4. 50(1 H, dd, J = 7. 1 H 

z, 15.6 Hz), 4. 95 (1 H, d, J = 1 3. 5 Hz 

), 5. 2 0-5. 3 0 (3 H, m), 5. 55 (1 H, dd, 

J = 4. 0 Hz, 10.6 Hz), 5. 70-5. 80 (1H, 

m), 5. 84 (1 H, dd, J =2. 2 Hz, 8.4 Hz) 

6. 24 (1 H, d, J = 8. 1 Hz), 6. 40 (1 H, 

dd, J =2. 2 Hz, 11.7 Hz), 6. 47 (1 H, d 

d, J =8. 8 Hz, 8.8 Hz), 6. 69 (1 H, d, 

J = 7. 3 Hz), 6. 83 ( 1 H, dd, J=6. 0 Hz, 

6.8 Hz), 7. 22 (2H, d, J = 7. 3 Hz), 7. 

2 4- 7. 3 2 ( 1 H, m), 7. 34-7. 46 (3H, m). 

E S I —MS (m/z) : 7 2 6. 6 0 [M+H]+. 

[0141] [g^4- 1 ] tert-^jb (2S) -4- (1- ( {^<yV)V£ 

=£*» -yMj-Vy-3-4)D - 2-/9)id^<=>Vy- 1 -

tuutf ^ris Is — h 

[fc43] 

o 
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3-£*v7M9Vy- 1 h ( 

30. 0 g % 1 4 6 m m o I ) „ THF ( 1 0 0 m L) £ 0^ (60m 

L ) (DMS}%mzs ^-emifc© t e r t - 0*9)1 (2 S) - 2 - * 9)1 

1 — L — h (32. 2 g % 1 6 1 m m o I ) 

. 1 mmmWLtzo JxJ^;Fb^4fc 0°Ce h U 7"tr h^>7KSHb* 0 

(46. 5 g % 2 1 9 mm o I ) £JPPU ISt 1 0#F^3 0# 

}l#L/c0 SJ^;Fb^(CO°C-e^It7j<m^KUt7A, TK£JP;U Mlx^U 

-ett!±!L/co A-?$£*£ U 5i®L/c0 

ET^SL, Hyj^^^7A^P7 h^77^- (^ 

7°^> : MlX^U=5 : 1 ) TltM U *I§E^t) (3 6. 7g,®$: 

6 4%) ttmtco 

E S I —MS (m/z) : 3 9 0. 31 [M+H]+. 

[0142] [g^4-2] s<yV)l 3- ( (3S) -3, A-V *9)V^=>Vy 

— 1 —r^U) 1 h 

liisflH - 1 izmm® t e r t -7"9)1 (2 S) -4 - ( 1 - ( (^> 

yyu^dpi/) ^>/utf->/u) y-\z9Vy-3-4)D -2.-*9)\sd^Vy 

— 1 — t) JUtfdp :> [y— h (36. 7 g % 94. 2mmo I) ,hsy^PP^^ 

Sftffiffiftbtco SJ^;Fb^^;lET)jilsL/c0 iWciitTHF (1 

0 0 m L) KTK)^ (7 0. 1 mL, 

9 4 2 m m o I) £JPPU ^t'3 0^WLfco 0°Ce 

h <J Tiz h^>7.KIHb* OMi~ K U (2 9. 9g% 141mmol) ^ 

[<b44] 

> (2 OmL) iSTTFA (3 OmL) £JP;i, ^3 
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JPPU ^-ei 2^f|4 5M#Ufco 

KTK;^ (10. OmL)% h U Tiz MJ A 

(17. 5 g, 82. 6 m m o I ) ^t'4 5^WLfc0 J5J& 

;fb^(c0°c-ej^lt7j<m^ K U ^AMTK^JPTU 
uu*0 L/co ^ £ A -e$£'Jt L. 

3}§L/co ;^I£;$J±TS£ LS U •x'h 

^ 7-f- (MlX^JU : / ̂ y-;u=3 : 1) TltML. ICNHi/'Ji) 

^7A^P7hy77-f- (Mlx^U) xmm U *I§E^t) (2 8 
. 6 g, W : Jifi) Zmtc0 

E S I —MS (m/z) : 3 04. 13 [M+H]+. 

[0143] [g^4-3] ( 2 S) -4- (Tif 9Vy - 3 - -f )V) -1, 2-V* 

9)id^=>vy 

[fc45] 

rV 
ry^J mJ 
mmH-2iztm(D'<yV)\s 3- ( (3S) -3, 

=yVy-\ -4 }\y) 1 h (2 8. 6g, 9 4 

. 3mmo I) J ~ Jl (1 5 0 m L) ISt 1 0 %A 

^WA-ptm (5 0%#TK. IO. og) zmXs 
0 . 3 5 M P a ~ 0 . 40MPatlHri45 ̂ 1# L/c0 

^UHlfUCS;^ L/cti, Iz^'f h L/co 3^£MJ±T>j§$f5 Ls 

*I§E^t) (2 1. 2 g, J|X^:£fift) £?#fc0 ZZ £& 

<s 

1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm) : 1. 06 (3 H, d, J=6. 4 Hz), 1. 70-

1 . 8 2 (2 H, m), 2. 05-2. 25 (2H, m), 2.2 

5-2. 50 (4H, m), 2. 58 (1 H, d, J = 1 0. 6 
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Hz), 2. 67 ( 1 H, dd, J=2. 2 Hz, 10. 6 H 

z), 2. 75-2. 85 (1H, m), 3. 25-3. 38 (1H 

m) , 3. 7 0 - 3. 8 0 (4 H, m) . 

[0144] [^Jfe0iJ5] 

(6 S, 9 a S) -N-^>^jU-8- ( (6- (3- ( (3R) -3, 4 

-v*9)i^=pVy- 1 -4)D TM9Vy- 1 -4)D d^vy-2-

4)1) *9)1) -6- ( (2-y)ltn-4 - L KPdri>7x-Jl) *9)1 

) -4, 1-V£*V~2- (7°P 7° — 2 — x> — 1 —4 Jl) 

P-IH-kf^V [2, 1-c] [1, 2, 4] b'JTVy- 1 -tJJI/tf 

K 

[fc46] 

F ^ OH 

M^yi - 1 -6(C|ES© (6 S, 9 aS) -N-^>^U-6- ( (2 

-7JU;tP-4 - L KPdpi>7x-Jl) *9)1) -8- ( ( 6 - 7JU;t P tf 

'JVy-2-4)1) *9)1) -4, 1-V£*V-2- (7°P7°-2-X> 

- 1 -4)1) KP - 1 H-tf^^V [2, 1-c] [1 , 2, 4 

] h U TVy- 1 K (2 0. Omg, 0. 0347mmol 

) ihNMP (2. OmL) (OM^mz, ^"eg^y 5 - 3 (C§E*6© (2 

R) -4- _if 2-s;/9)id^^vyt^<y 

VJl^yizyQMSty (5 9. Omg) 1 4 0°C(CT 1 20^^ 

^7 p 7 X-7"0°|t Ltz0 Ltc&s mt 

±9)lX^Ls L/co 

5i®L/co ;£$£;$J±T^£L. i^tifcii^NH 

P^ h^77<- (Mtx^JU : *0 * ~ )l=2 0 : 1 
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) -efiMU M(CN h^77^- (Mtx^JU) T? 

#iMU *I§E^t) (10. 8mg, JR$:43%) £?#fc0 

1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm) : 0. 884 (3 H, d, J=6. 1 Hz), 1. 60 

— 1 . 9 0 ( 1 H, m), 2. 13-2. 25 (2H, m), 2. 

2 9 (3 H, s), 2. 33-2. 42 (1H, m), 2.43-

2. 54 (1 H, m), 2. 75-2. 92 (2H, m), 3.0 

8-3. 24 (2H, m), 3. 25-3. 35 (1H, m), 3 

. 40 (1 H, d, J = 1 7. 1 Hz), 3.45-3.77 (7 

H, m), 3. 83-3. 93 (1H, m), 4. 00 (2H, 

d, J = 7. 2 Hz), 4. 16-4. 25 (1H, m), 4. 

32 (1 H, dd, J =5. 6 Hz, 14.4 Hz), 4.4 

7 ( 1 H, dd, J = 7. 1 Hz, 15. 3 Hz), 4. 95 

( 1 H, d, J = 1 3. 8 Hz), 5. 16-5. 28 (2H, 

m), 5. 56-5. 66 (1H, m), 5. 66-5. 80 (1H 

m), 5. 82-5. 91 (1H, m), 6. 24 (1 H, d 

J = 8. 3 Hz), 6. 39 (1 H, d, J = 1 1. 4 Hz 

), 6. 4 7 -6. 5 6 (1 H, m), 6. 67 (1 H, d, J 

= 7. 0 Hz), 6. 76-6. 81 (1H, m), 7. 20-7 

. 33 (3 H, m) , 7. 3 3- 7. 4 7 (3 H, m) . 

E S I —MS (m/z) : 7 2 6. 71 [M+H]+. 

[0145] [g^5- 1 ] tert-^jb (2R) -4- (1-

9)1) 7M9Vy-3-4)1) - 2-/9)\s¥s<=>Vy- 1 

- h 
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[>fb47] 

rtilRCD 1 — (V~7 JL—JI* 9)1) Tiz^Vy—3—£y (3 0 0mg% 1 

. 2 6 m m o I ) % THF (6. OmL) £ ( 5 0 0 yu, L) (DMS 

^-emi50t e r t -79)1 (2 R) -2-*9)V\f^Vy 

— 1 L — h (3 0 4 m g% 1. 5 1 mmo I ) Px.% ISt 

2 5MifLfco ^-ehUZ-tr h ̂ >7KSHb*7ll^ h 

'J 7 A ( 5 3 6 m g % 2. 52mmo I) ISt 1 8 mm 3 5 ftffi 

#L/C0 frfomsmzm&mt- K U 7A. TK^JPPU Mix^u-e^L 
fco L. &7jcflfc$-7^**>£A-C$£j!£U 5i®L 

fc0 ?# <Q £ N hh> 'J 7A^P7h^77^- 7°0 > : 

M|X^U = 5:1) xmm U *I§E^t) (4 7 6 m g % W : 9 0%) 

1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm): 1 . 2 0 (3 H, d, J = 6. 8 Hz), 1. 44 ( 

9 H, s), 1. 77 (1 H, td, J = 3. 4 Hz, 11. 

7 Hz), 1.96(1 H, dd, J = 4. 0 Hz, 11.2 

Hz), 2. 40 (1 H, d, J = 1 1. 0 Hz), 2.56 

( 1 H, d, J = 1 1 . 2 Hz), 2. 78 (1 H, dd, J 

= 6. 8 Hz, 6. 8 Hz), 2. 8 3-2. 9 5 (2 H, m) 

2. 98-3. 05 (1H, m), 3. 39 (2H, dd, J 

= 5.6 Hz, 6.4 Hz), 3. 78 (1 H, d, J = 12 

.8 Hz), 4. 1 2-4. 22 (1 H, m), 4. 38 (1 H, 

s), 7. 15-7. 21 (2H, m), 7.24-7.30 (4 

H, m), 7. 41 (4H, d, J = 7. 2 Hz). 
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[0146] mm U 5 — 2 ] (2 R) -4- (1 - (V? * 9)1) 7 

3 —r - 1, 2 

[<b48] 

5 - 1 t e r t - 79)1 ( 2 R) -4- (1- (^i 

3->NU) - 2-y 1 -till# 

U- h (4 7 6 m g % 1. 13mmol)<hTHF(10. OmL) CD 

0°CX7mity)l^-0AiJ90A ( 1 7 1 m g % 4. 52m 

mo I) mf|5 5^Lfco £ 0 °C (C 

&£P U TK (1 7UL) 5 N7KI^b^ h U <y ATK^)S (1 7 1 n L 

) M(CTK (5 1 3 ML) ^JPA-Zco JxJ^/fb'nt^riz^'f 

5i®L. L/co 3&£$J±~F*I&§U fe.tifcii^NH 

^lJ^]^J^7A^P?h^77^ — (^7°^ > : Mtx51>'U= 2 : 1) "C 

ffMLs mmtSty ( 3 4 2 m g % JR^ : 9 0%) £?#fc0 

1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm) : 1. 01 (3 H, d, J=6. 0 Hz), 1. 67 ( 

1 H, dd, J = 10. 4 Hz, 10. 8 Hz), 2. 00-

2. 1 0 (2 H, m), 2. 20-2. 33(4H, m), 2.5 

4 (1 H, d, J = 1 0. 8 Hz), 2. 63 (1 H, d, J 

= 12.3 Hz), 2. 75 (1 H, d, J = 1 1. 6 Hz), 

2. 87-3. 00 (3H, m), 3. 35-3. 42 (2H, m 

), 4. 14 (1 H, s), 7. 1 5-7. 20 (2H, m), 

7. 2 3- 7. 2 9 (4 H, m), 7. 3 7 - 7. 4 2 (4 H, m) 

[0147] [M^5-3] (2 R) -4- (7iz9Vy - 3 - 4 )U) ~ 1 , 2-*/* 
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9)vd^vy 
[>fb49] 

ryN^ 
HN-V 
m&is-ziztm® (2 R) -4- (1- (V? JL-)1*9)D Tiz9 

Vy-3 -4)1) -1, 2-V *9)ltf^<=>Vy (3 4 2 m g % 1. 02m 

mo I) h*OJ — )V (1 OmL) IStA 

-j%im (2 0 Omg) 7K*#HET. 0. 3 5MPa~0. 

40MPa-e5M^Lfco L/cti, 

-f h3jlL/co 3^£MJ±T>j§$f5 Ls 

y(D)( 2 8 7 m g ) £?#fc0 d 2> Z £ & <. &0J5J&IC 

1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm) : 1. 06 (3 H, d, J=6. 0 Hz), 1. 65-

1 . 8 0 (2 H, m), 1.90-2. 20 (2H, m), 2.2 

5-2. 35 (4H, m), 2. 58 (1 H, d, J = 1 0. 6 

Hz), 2. 67 (1 H, d, J = 9. 2 Hz), 2.80(1 

H, d, J = 1 1 . 3 Hz), 3. 22-3. 30 (1 H, m) 

3. 60-3. 75 (4 H, m). 

[0148] [^Jfe0iJ6] 

(6 S, 9 a S) -N-^>^jU-8- ( (6- (3- ( (2S) -2, 4 

-v*9)i¥^vy- 1 -4)D TM9Vy- 1 -4)D \f{) vy — 2 — 

4)1) *9)1) -6- ( (4-L KPdr^>7x-jU) *9)1) -4, 1-V 

t^rV-2- (7°P7°- 2 -IV- 1 - 4 )l) KP - 1 H-^7 

VJ [2, 1-c] [1, 2, 4] h U TVy- 1 K 
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Hb50] 

m&\2-4lZ$m(D (6 S, 9 a S) -N-^>^U-8- ( (6-7 

Jltn t°'J Vy-2~4 )i) J^Jl) -6- ( (4-tKPdpi>7 x-jU) 

-4, 7-V£*V-2- (7°P7°-2-x>-1 --f JU) 

0 t: K P - 1 H - VJ [2, 1 - c ] [ 1 , 2 , 4 ] h <J TVy - 1 -

dpHt $ K (3 . 6 8 g , 6 . 59mmo I) t tf'j Vy (20mL) 

^-eM^y6-3(c§ES© ( 2 S) -1- (T-tfrvy-
3-4JI) -2, 4-vJ3-)\stfs<=>vyt^yVii^yMyoTtSty (4 

. 45g) ZlJUA., JP^M;;tT5 0tr^4 5^i#L/c0 

T?)ft£p L /eft, ;lET)lls L tca f# b UtzMk^tV ') AO P?h 
9=714— •• JOJ—)i= 20: i -effM 

L/cti, NHi/|J^]^i)7A^P7h^77^ - / 0 J ~ 

JU=2 0 : 1) -eliML/co ^X^JUX-^JU 

% ^y°Oy^MX, tfflii LT^£®{*£3IXU *I§E^t) (3. 44 g, 

JK$: 74 %) £?#fc0 

1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm) : 1. 07 (3 H, d, J=6. 2 Hz), 1. 50-

1. 70 (1 H, m), 1.95-2. 10 (2H, m), 2.1 

8 (3 H, s), 2. 25-2. 40 (2H, m), 2.59(1 

H, d, J = 1 1 . 3 Hz), 3. 1 0 (1 H, dd, J=4 

.8 Hz, 13.9 Hz), 3. 25-3. 50(4H, m), 

3. 5 2-3. 7 5 (6 H, m), 3. 8 5-3. 9 2 (1H, m 

) , 4. 10-4. 26 (4H, m), 4. 37 (1 H, dd, 
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J =6. 6 Hz, 15.4 Hz), 4. 99(1 H, d, J = 

13.1 Hz), 5. 08-5. 15 (1H, m), 5.16-5 

. 3 0 (3 H, m), 5. 6 8-5. 80 (1 H, m), 6.33 

( 1 H, d, J = 8. 4 Hz), 6. 43 (2H, d, J=8 

. 4 Hz), 6. 55 (2 H, d, J=8. 1 Hz), 6. 6 

9 (1 H, dd, J = 6. 0 Hz, J=6. 4 Hz), 6. 7 

8 (1 H, d, J = 7. 3 Hz), 7. 1 9 (2 H, d, J = 

7.0 Hz), 7. 24-7. 32 (1H, m), 7.34-7. 

4 0 (2 H, m), 7. 46-7. 52 (1H, m). 

E S I —MS (m/z) : 7 0 8. 5 6 [M+H]+. 

[0149] [M^y6- 1 ] tert-^jb (3S) -4- (1- (V7JL-)1* 

9)\s) -yM9Vy-3-4)D -3-*9)\s\f^Vy- 1 -tDit<^V[s 

rfrlxCD 1 — (V~P JL—Jl* 9)1) T\-z9Vy—3—£y (3 0 0mg% 1 
. 2 6 m m o I ) % THF (6. OmL) & ( 5 0 0 yu, L) CD/ftcf 

^-emiRCDt e r t - 79)1 (3S) - 3 - *9)\s\f^Vy 
— 1 — \s— h (3 0 4 m g% 1. 5 1 mmo I) fttlUXs "M/mT 

mri4 0^fii#i,fco ^-ehuz-tr 
h'JOA (5 3 6mg, 2. 52mmol) ijmt' 1 3 4 

5^i#L/c0 suMix^u-e 
ttHH L/co Ls 

5ILfco 3&£$ii±~F$ii&§U mbtltcmmZH His')t)?)\s±>7A0n 
7h^7<- (^7o y •. mm±9)\s=b •. n TUttiu ( 

[^51] 

O 
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4 9 3 m g % JR^ : 9 3%) 

1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm) : 0. 89 (3H, d, J=6. 4 Hz), 1. 44 ( 

9 H, s) , 1. 9 0-2. 0 5 ( 1 H, m), 2. 20-2. 3 

5 (1 H, m), 2. 54 (1 H, d, J = 1 0. 6 Hz), 

2. 6 5-3. 0 0 (4 H, m) , 3. 0 8-3. 2 3 (2 H, m) 

3. 35-3. 42 ( 1 H, m), 3. 43-3. 52 (1H, 

m), 3. 6 0-3. 7 0 (1 H, m), 4. 37 (1 H, s), 

7. 15-7. 22 (2H, m), 7. 23-7. 30 (4H, m 

), 7. 36-7. 42 (4 H, m). 

[0150] [M^6-2] (2 S) - 1 - ( 1 -

3 -4)1) -2, 4-V*3-)\s¥s<=>Vy 

[<b52] 

6 - 1 iZtm® t e r t - 79)1 ( 3 S ) - 4 - ( 1 - (i/'7i 

is — h (4 9 3 m g % 1. 17mmol)<hTHF(10. OmL) CD 

CCT'TK^'fb 7A ( 1 7 8 m g % 4. 68m 

mo I) 5 0^1 0^i#L/co 0 °CiZ 

&£P U TK (1 7 8 M L) 5 NTKI^b^ h U 1 ATK^)S (1 7 8 M L 

) M(CTK (5 34yu,L) JfhWXtco =? 4 K 

5i®L. L/co 3&£$J±~F*I&§U fe.tifcii^NH 

A^P7 h^77^ - (^70 y : B^.±9)l = 2 : 1) "C 

IfMLs *I§E^t) (321mg, IR$:8 2%) £?#fc0 

1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

-)l*9)l) T^9Vy-3-4)1) - 3-* 9)Vtf^Vy- 1 ~t))ltf 



WO 2015/098853 82 PCT/JP2014/083932 

ppm): 0. 90 (3H, d, J = 6. 4 Hz), 1.85-

2. 00 (1 H, m), 2. 03-2. 1 3 (1 H, m), 2.1 

3-2. 40 (5 H, m) , 2. 5 2-2. 7 0 (3 H, m) , 2 

. 84 ( 1 H, dd, J = 7. 2 Hz, 7. 2 Hz), 2. 9 

4 (1 H, dd, J =6. 8 Hz, 7.2 Hz), 3. 1 3 ( 

1 H, dt, J = 6. 7 Hz, 13.7 Hz), 3.39(1 

H, td, J =2. 6 Hz, 6.6 Hz), 3. 49 (1 H, 

td, J =2. 7 Hz, 6.5 Hz), 4. 38 (1 H, s 

), 7. 15-7. 21 (2H, m), 7. 23-7. 30 (4H, 

m) , 7 . 3 6 - 7 . 4 3 (4 H, m) . 

[0151] [M^6-3] (2 S) -1- (Tif9Vy-3~4 )l) -2, 4-V* 

( 2 S) -1- (1- (Vy T\t=f-

mmo I) (7. OmL) V 

wM (1 5 Omg) 0. 3 5MPa~ 

0. 40MPa-e5M^Lfco L/cti, 

t7^f 3&£$J±~F*I&§U m^it^mt^yVJ^ 
y ity (DWtSty ( 2 6 3 m g ) £?#fc0 CI U\>X±Mmt Z>Z.tt£<, )%(D& 

E S I —MS (m/z) : 17 0. 0 0 [M+H]+. 

[0152] immmn 

( 6 S , 9 a S) -N-^>^jU-8- ( (6- (3- (4 -ifJHf/<7 

Vy-\-4)\A TM^-Vy- 1 -4)D -5-y)itn\^jVy-2-4 

Hb53] 

HN 

?y-3-4)D -2, 4-^fJHf/<7^> (3 2 1mg, 0. 95 7 
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Jl) *9)1) -6- ( (4-th'P^>7 x-JU) /^JU) -4, 

drV-2- (7°P 7° — 2 — x> — 1 —'f JU) KP - 1 H-k°7^' 

J [2, 1-c] [1, 2, 4] h U TVy- 1 K 

[yfb54] 

£^0J2-4£|f|^©#&£El\ S^y 7 - 5 (C§E*6© (2S) -2-

(2- ( ( (^vyyu^JUA'^-fJU) T$S) (7°P7°-2-x>-1 --r 

JU) 7$ y ) 7-tr K) - 3 - (4 - (t e r t -7° hdp:>) 7 i-JU 

) -N- (2, 2-*>*1 h^X^U) -N- ( (6- (3- (4-X^U 

(3 9. Omg, W: 36%) £?#fc0 

1 H — N M R Spectrum (400 MHz, CDC I 3) S ( 

ppm): 1 . 0 0 (3 H, t, J = 7 . 1 Hz), 2.25-

2. 72 (1 OH, m), 3. 14(1 H, dd, J = 5. 1 H 

z, 13.7 Hz), 3. 1 7-3. 25 (1 H, m), 3.4 

0-3. 70 (9 H, m) , 3. 8 0-3. 8 9 (2 H, m) , 4 

. 08 (1 H, dd, J = 4. 5 Hz, 11.1 Hz), 4. 

18 ( 1 H, dd, J =5. 6 Hz, 15.3 Hz), 4.3 

9-4. 48 (1 H, m), 4. 95 (1 H, d, J = 1 3. 9 

Hz), 5. 00-5. 56 (1H, m), 5. 15-5. 29 (3 

H, m), 5. 67-5. 79 (1H, m), 6.46-6.61 

(4 H, m) , 6. 67 (1H, dd, J=2. 7 Hz, 7 

.8 Hz), 6. 6 9-6. 7 5 (1 H, m), 7, 12(1 H, 

\f^=pVy- 1 -4)1) Tiz9Vy- 1 -4)1) -5-7)ls£n£°'JVy-

2—4 )l) * 9)1) 7°PA>77$K(131mg, 0. 1 5 0 m m o I ) 
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dd, J = 7. 9 Hz, 11.8 Hz), 7.18-7.42 

(5 H, m) . 

E S I —MS (m/z) : 7 2 6. 5 3 [M+H]+. 

[0153] mm\ 7 - 1 ] (6 - (3 - (4-JLTJltf^=>Vy- 1 -<Jl) 

~ 5 ~7Jl£U tf'j Vy- 2 -4 Jl) *OJ-Jl 

[fc55] 

HO^O^N 
Tfrlfc© (6—-^PP — 5 — 7 Jl£ U tf'j V y — 2 — 4 Jl) tOJ—Jl (2 

0 0 m g % 1. 24mmo I) <h N M P (2. OOmL) ^ 

1 - 3 - 2 (C§E*6© 1 - (7iz9Vy-3-4Jl) -A-JL^JI 

d^^Vyt^yVJl^y-tfyCDMSty (627mg) t DBU (565m 

gs 3. 7 1 mmo I) 1 8 0°C(CT 80t^^-T <7 P 0 ̂ ~7*WM 

L/co L/ctt, VOuu*Oy-?i&tii 

L/Co 5®L/C0 

£Ls Hi/'J^^l/^7A^P7 h^77<- (Mtx^1 

;U:^7°^>=1 : 4^lN-eMtx^;U) TltML. *I§E^t)©fl{* (4 

0 2 m g ) £t#/c0 

1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm): 1.10 (3H, t, J = 7. 2 Hz), 2.37-

2. 66 (1 OH, m), 3. 26-3. 36 (1H, m), 4. 

00-4. 08 (2H, m), 4. 18-4. 29 (2H, m), 

4. 5 6 (2 H, s), 6. 3 9-6. 5 0 (1 H, m), 7.0 

5-7. 18 ( 1 H, m). 

[0154] [g^7-2] 6- (3- (4 -JL9Jltf^=>Vy~ 1 ~<Jl) 7 if TV 

y-i -<JI) - 5—7ji£p tf 'J Vy-2 -tui/^Jift: K 
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C<b56] 

r-N— 
f-^Y' 

m&mi- uzmm® (6- o~ (4~x^jnf^s/>~1 
7H9V>~ 1 ~<;u) ~5~7;i/tatfuv>-2-~-f;i/) y^y-ju® 

II#: (4 0 2 m g) £:^ppy^> (10. OmL) (DES)®:Mz, 

V /^—3 — i?i~y (7 8 7 m gs 1, 86mmol) ^riO 

As ^)llCT2 0#PBm#bfco 

tMttffcB-frMi- h U y^ppy ̂ >-eattSL/co 
»£&7Xm&v^>9AT-£j£U 5®Lfc0 mm 

( 3 6 2 m g ) £®fc0 £ ITf £ £ 
tN/co 

C0155] [M5t0iJ7~3] (2, 2-vlh^ylfJl/) ( (6- (3- (4-xf-

1 ~-TJU) 7t?^>*>~ 1 --HI/) -5-7^^Pt0|J y> 

-2--fJU) *f\JU) 7$> 

[fc57] 

r<n-
x^O H 

mm\i -1 -1 mmi-zizmmvs- 0-
(4~x^;i/b0^^v>~ 1--TJl/) 7ir>v>~ 1 --OU) -5-7JI/* 

peu^V~2~£^M\i|/xk: K0IH* (3 6 2 m g ) ^SUB-fb^f) (2 

7 1 mg, JR$: 5 3%) £f§fc0 

ESI -MS (m/z) : 410. 28 [M+H]+. 

[0156] [$£00 7-4] (2 S) ~2-7$y~3- (4- (tert-7h4v 

) 7 x—Jl/) -N~ (2, 2-^l^i/lH) — N — ( (6- (3- ( 

4-~X^Jl/tf^v>— 1 -'OU) 1 --fJU) ~5~7^^P 
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tf'j Vy-2-4)1) *9)1) K 

[fc58] 

cr 

m&\ 2-1 £<fctm£0J2-2£|f|^©#&£El\ g^7-3(C§E 

i© (2, 2-i/,ih+i'ifJl/) ( (6- (3- (4-x^U£X^> 

/^JU) 7$ >(90. Omg, 0. 220mmol) fr£>*I§E^t) (1 

1 8 m g, M : 8 6%) £?#fc0 

E S I —MS (m/z) : 6 2 9. 5 9 [M+H]+. 

[0157] [£^00 7-5] ( 2 S) -2- (2- ( (*yV)\,tl)W<:E'NU) 7 $ J 

) (7°P7°- 2-x>- 1 -4)1) 7<y) TizbTSF) -3- (4- ( 

te rt-^h^) 7JL—)D -N- (2, 2 - VJ: h dp^x^JU) -N 

- ( (6- (3- (4 -XfJ^^7^'V - 1 ~<)\y) TM9Vy-\ -4 

)l) -5-7)l£n\f'jVy-2-4)D *9)1) 7°P/^>7$ K 

mmv-Aiztm® (2s) -2-
7$y-3- (4- (tert -7° hdpi>) 7i —)U) - N - (2, 2 -$/ 

Xh^X^JU) -N- ((6- (3- (4-±9)\ytf^Vy~\ )\y 

-l-'NU) 1 -'NU) —5—7 JU:t Utf'JVy—2—4 Jl) 

[<b59] 
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) Tiz9Vy- 1 ~4)l) ~ 5 -7)l£n tf'j Vy- 2 -4)1) *9)1) 7° 

PA>7$ K (1 1 8 m g, 0. 1 8 8 m m o I ) IlE^t) (13 1 

m g, W : 7 9 %) £?#fc0 

E S I —MS (m/z) : 8 7 4. 81 [M+H]+. 

[0158] [^Jfe0iJ8] 

( 6 S , 9 a S) -N-^>^JU-8- ( (5-7)l£n~ 6 - (3- (4 

-*9)\sd^Vy-\ -4)1) Ti*9Vy- 1 -4)1) ¥l)Vy-2-4 

)l) *9)1) -6- ( (4 — t; KPdr^>7x-JU) /^JU) -4, 7-^> 

dp 7- 2- (7°P 7°— 2 — x> — 1 —'f JU) -^^7^tKP-1 H-^7^' 

y [2, 1-c] [1, 2, 4] h U TVy- 1 K 

[<b60] 

£^0J2-4£|f|^©#&£El\ S^y 8 - 5 (C§E*6© (2S) -2-

(2- ( (^vyyu^JUA'^-fJU) 7$y) (7°P7°- 2 -x>- 1 --fJU 

) T<y) Tiz hT< K) -3- (4- (tert -7° hdpi/) 7i-JU) 

-N- (2, 2-*/x hdp^x^JU) -N- ( (5-7>/U^-p-6 (3- ( 

§E^t) (6 5. Omg, TO: 5 7%) £?#fc0 

1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm): 2. 25 (3H, s), 2. 29-2. 78 (8H, m 

), 3. 14(1 H, dd, J =5. 0 Hz, 13.8 Hz) 

3. 18-3. 25 ( 1 H, m), 3. 38-3. 70 (9H, 

m), 3. 78-3. 89 (2H, m), 4. 08 (1 H, dd, 

4-*9)ld^^Vy- 1 -4)1) Tiz9Vy- 1 -4)1) £°>JV -2-

4 )D * 9)1) 7°PA>77$K(134mg, 0. 156mmol) 
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J = 4. 3 Hz, 11.3 Hz), 4. 20 (1 H, dd, 

J = 5. 6 Hz, 15.7 Hz), 4. 35-4. 46 (1H, 

m), 4. 95 (1 H, d, J = 1 3. 9 Hz), 4.99-5 

. 06 (1 H, m), 5. 1 4-5. 29 (3H, m), 5.66 

-5. 79 (1 H, m), 6. 47-6. 53 (2H, m), 6. 

5 5-6. 61 (2 H, m), 6. 64-6. 74 (2H, m), 

7. 1 3 (1 H, dd, J = 7. 8 Hz, 11.9 Hz), 7 

.18-7. 23 (2H, m), 7. 28-7. 42 (3H, m). 

E S I —MS (m/z) : 712. 60 [M+H]+. 

[0159] [£^00 8-1] (5-7JU;*P-6 - (3 - (41 

-4)D yM^-vy- 1 -4)D t°'j vy- 2 -4)D 

[<b6i] 

H°/SC 
umv - 1 Tfrlfc© (6 — ^PP — 5 -z>)\s£u tf 

U Vy- 2 -4 )\y) * $J-)\/ (2 0 0 m g, 1. 24mmo I) 

3-2(C|ES©1- (7iz9Vy-3-4)l>) - A - *9)l^=>Vy 

yV)U^yizy(DMSty (4 5 0mg) iT-bs (2 6 7 mg, JR 

m : 7 7 %) %mtco 
1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm) : 2. 31 (3H, s), 2. 3 6-2. 6 3 (8 H, m 

), 3. 20 (1 H, m), 3. 97-4. 07 (2H, m), 

4. 18-4. 27 (2H, m), 4. 56 (2H, m), 6.4 

0-6. 50 (1 H, m), 7. 06-7. 18 (1H, m). 

[0160] [£^0!l 8 - 2 ] 5—7 )l>£ P — 6 — (3- (4-/9)V^^Vy~ 1 -

4)1) 7M9Vy- 1 -4)1) £°'J Vy-2K 



WO 2015/098853 89 PCT/JP2014/083932 

[yfb62] 

-O' 

mmv - 2 s^ys-WCIES© (s-y)itn 
-6- (3- (49)i^=>vy- 1 -4)D yH9Vy-\ -4)\s) 

tf u Vy - 2 - 4 )V) * O J —)f/ ( 2 6 7 m g % 0. 9 5 2 mmo I) 

(2 6 5 mg) %mtc0 ztuzk±mmtz>ztt£<s M 

[0161] [£^0iJ8-3] (2, 2-i;ih+i'ifJH ( (5-7;U^P-6- ( 

3- (A-*9)\y^^Vy-\ -4)1) yi*9Vy- 1 -4)1) ¥l)Vy 

-2-4)i) *9)D y^y 

utm 
f^lsT 

-/> H H/Lp 

mmyi -1-1 mm\\8-2izmm(D5-y)it 
• — 6 — (3- (4-*9)\sd^Vy-\ -4)1) yH9Vy-\ -4 )\y 

) \^jVy-2-tl)U^)^\l^mm ( 2 6 5 m g ) IlE^t) (2 

4 0 m g , W : 6 4%) £f#fc0 

E S I —MS (m/z) : 3 9 6. 24 [M+H]+. 

[0162] [£^0ij 8 - 4 ] (2S) -2-7^-3- (4 - (tert-^h^> 

) 7 x-JU) -N- (2, 2-*/x hdp^x^U) -N- ( (5-7JU:frP 

-6- (3- (4-/1 --T>/U) 1 -'NU) 

tf'j 2-4)V) *9)D -Jnrtyys. K 
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[>fb64] 

NCT 
F 

m&\ 2-1 £<fctm£0J2-2£|f|^©#&£El\ g^8-3(C§E 

M.O (2, 2-*/X hdr^X^JU) ( (5-7;u^-p-6 - (3- (4-/ 

*9)1) 7$ > (80. Omg, 0. 202mmol) fr£>*I§E^t) (1 

2 0 m g, W : Jifi) £?#fc0 

E S I —MS (m/z) : 615. 58 [M+H]+. 

[0163] [£^00 8-5] (2 S) -2- (2- ( (^yVJl^tiJW<^4J^) 7^7 

) (7°P 7° — 2 — x>— 1 —'f){/) T$S) TizbTSP) -3- (4- ( 

te rt-^h^) 7JL—)1) -N- (2, 2 - VJ: h dp^x^JU) -N 

- ( (5—7 )\z£ P — 6 — (3- {4-*9)l^^Vy- 1 ->Nl/) Tiz 

9Vy- 1 ~4)U) t^'JVy-2-4)^) *9)1) 7°P/^>7$ K 

£^8-4^*6© (2s) -2-

7$y-3- (4- (tert -7° hdpi>) 7i XJU) - N - (2, 2 -$/ 

x hdp^x^U) -N- ( (5—7 )\z£ P — 6 — (3- (4 - *9)1^^^ 

9)\s\f^vy-\ -4)\s) 7H9Vy- 1 -4)D £°>J vy-2->r)D 

[<b65] 

(^N 

»-I->NU) 1 -4)D £°>j vy- 2 -4;u) /^u) 7° 
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K (1 2 0 m g % 0. 202mmol) (13 4 

m g, TO : 8 0%) £?#fc0 

E S I —MS (m/z) : 8 6 0. 94 [M+H]+. 

[0164] [^Jfe0iJ9] 

( 6 S , 9 a S) -N-^>^jU-6- ( (4 - t: K • 7 x " )l) J9 

)V) -4, 7-V£*V~2- (7°P7°- 2-IV- 1 --f )V) -8- (( 

6- (3- (4- (7°PA>—2-4)1) \f^Vy- 1 -4)1) 7iz9V 

y- 1 --nu) tf'j2--r)i) J9)D -t^t^p-i H-H°^ 

VJ [2, 1-c] [1, 2, 4] h U 1 K 

[fc66] 

mmmztmmmiktkmiK m&mz-iiztm® (6s, 9as) -
N-^>^U-8- ( {6--J)ltUd')Vy-2-4 )D J 9)1) -6-

( (4 - t KPdpi>7x "jU) /^JU) -4, 7-V£*V - 2- (7°P7° 

-2-x>-1 --fjU) KP-1 [2, 1-c] [ 

1, 2, 4] h U 7syV- 1 — $ K ( 6 0 m g % 0. 10 7mm 

0 I) £s m£@l9-2lZBBM<D 1 - (7^^>-3->rJU) -4- (7° 

pA>-2--r)i) d^^Vyt^yVJi^yHyoMSty (1 64m g) 

*I§E^t) (2 8. 5mg, TO: 37%) £?#£„ 
1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm): 0. 94-1. 01 (6H, m), 2. 20-2. 80 ( 

9 H, m), 3. 10 ( 1 H, dd, J = 13. 7 Hz, 5. 

1 Hz), 3. 20 (1 H, ddd, J =6. 6 Hz, 6.6 

Hz, 6. 6 Hz), 3. 3 7 -3. 4 7 (2 H, m), 3. 
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50-3. 70 (5H, m), 3. 79 (1 H, dd, J = 9. 8 

Hz, 6.6 Hz), 3. 88 (1 H, dd, J =9. 8 H 

z, 7. 0 Hz) , 3. 9 8-4. 0 9 (2 H, m) , 4. 1 

4-4. 23 (2H, m), 4. 43 (1 H, dd, J = 1 5. 2 

Hz, 7.0 Hz), 4. 99 (1 H, d, J = 1 3. 3 H 

z), 5. 05 (1 H, dd, J = 1 0. 9 Hz, 4.3 Hz 

), 5. 1 7 (1 H, dd, J = 4. 7 Hz, 3.1 Hz), 

5. 20-5. 23 (1H, m), 5. 23-5. 27 (1H, m 

), 5. 6 6-5. 7 8 (1 H, m), 6. 29 (1 H, d, J 

= 7.8 Hz), 6. 36-6. 43 (2H, m), 6.52-6 

. 58 (2 H, m) , 6. 6 9-6. 7 7 (2 H, m) , 7. 1 

9-7. 23 (2H, m), 7. 28-7. 32 (1H, m), 7 

.34-7. 40 (2H, m), 7. 47 (1 H, dd, J=8. 

4 Hz, 7.2 Hz) 

E S I —MS (m/z) : 7 2 2. 5 9 [M+H]+. 

[0165] [£^00 9-1] 1- (1- (Vy yizTVy-3-4 )V) 

-4- (7°PA>— 2-4 JU) tf^^vy 

- 3-1 mis©i - (vy 

TizTVy — 3 — £y ( 6 0 0 m g % 2. 53mmol) <h 1 — (7° P A > 

— 2 — -fJl>) tt^^Vy (3 8 9 m g % 3. 03mmo I) lilE'fb'n 

I (800mg, JR$: 91%) 

E S I —MS (m/z) : 3 5 0. 3 0 [M+H]+. 

[0166] [£^0!J 9 - 2 ] 1- (yizTVy-3-4 )\,) -4- (7°PA>-2--f 

[<b67] 
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JD tzi^vy 
[>fb68] 

r-N-
r7"N^ HHJ 
m&m 1 -3-2 mmy9-1 iz$m<D i — (i — 

(Vy JL~JI*TJI) TizTVy- 3 -4 Jl) -4- (7°PA>-2 --TJI 
) t°s<7V> ( 5 5 0 m g % 1. 57mmol) WMitS^^^yV 

Jl^yifytO'MSty (6 8 Omg) tLX%tc0 

E S I —MS (m/z) : 184. 03 [M+H]+. 

[0167] [^wyio] 

( 6 S , 9 a S) — N —^<yVJl— 6 — ( ( 2 - 7 Jit • - 4 - t K • ̂V 

7 JL-JI) *TJl) -8- ( (5—7 Jit • — 6 — (3- (4 - *TJl¥^ 

=yVy-\ JI) yMTVy- 1 -<JI) £°v vy- 2 --r JI) *TJI) 

-4, l-Vt^y-2- (7°p 70-2-x>-1 -4JI) 

-1H -\f.=jVJ [2, 1-c] [1, 2, 4] h U TVy- 1 -tiJltf* 

K 

[fc69] 

F v OH 

mm^ - 1 M^y 1 o - 3 (CIES© ( 6 S , 

9 a S) -N-^>^jU-6- ( (4- (^yVJlt^rV) -2-yjlfn 

7 JL-JI) *TJl) -8- ( (5—7 Jit • — 6 — (3- (4 — / TJl tl0/^ 

^>-i--nu) 1 ~<Jl) £°'J Vy- 2 -4 Jl) *TJl) 

-4, l-Vt^rV-2- (7°P 7°— 2 -IV- 1 --f Jl) 
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-1H-kf^>V [2, 1-c] [1, 2, 4] h 'J TVy- 1 -tlJltf* 

(5 2. Omg, 0. 0634mmol) (15.0 

mg, IX$:33 %) £?#fc0 

1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm) : 2. 21 (3H, s), 2. 2 2-2. 7 6 (8 H, m 

), 3. 09-3. 21 (2H, m), 3. 39-3. 87 (1 1H 

m), 4. 08 (1 H, dd, J = 4. 3 Hz, 11. 1 

Hz), 4. 1 6-4. 23 (1 H, m), 4. 50 (1 H, dd 

J = 7. 2 Hz, 15. 4 Hz), 4. 91 (1H, d, 

J = 1 3. 9 Hz), 5. 19-5. 29 (3H, m), 5.52 

( 1 H, dd, J = 4. 0 Hz, 10. 8 Hz), 5. 69-

5. 81 ( 1 H, m) , 6. 01 (1H, dd, J=2. 3 Hz 

8.2 Hz), 6. 4 2-6. 54 (2 H, m), 6. 61 ( 

1 H, dd, J = 2. 8 Hz, 7. 9 Hz), 6. 78-6. 

86 (1 H, m), 7. 09 (1 H, dd, J = 7. 8 Hz, 

11.9 Hz), 7. 1 9-7. 42 (5H, m). 

E S I —MS (m/z) : 7 3 0. 6 2 [M+H]+. 

[0168] [£^0iJ1 0 - 1 ] (2S) -2-TSS-3- (4- (*yVJls**V) 

- 2 -7MP7I —Jl/) -N- (2, 2-J/ih -N- ( ( 

5—7 JVt • — 6 — (3- (4TJl^^Vy- 1 ~<J\y) TizTVy 

— 1 —r^U) tf'j Vy-2-4 Jl) *TJl) 7°P/^>7$ K 

utm 
I^N 
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m&m 1-1-21 -1 -3m&ms 

-3(CiE mo (2, 2-iz'ih *VJLT)\s) ( (5—7 JVt • — 6 — (3-

(4-y1 -4)D yMTVy- 1 -4)D ¥i)Vy-2 

— 4)1) * T)l) (1 60mg, 0. 4 0 5mmo I) 

M (6 3. Omg, ®$:24%) £?#fc0 

E S I —MS (m/z) : 6 6 7. 6 6 [M+H]+. 

[0169] [£^0iJ1 0-2] (2 S) —2— (2— ( (^yV)Vt) )W<=E 4 )V) 7$ 

J) (7°P7°-2-x>-1 -4)1) 7$J) 7"trK7$K) -3- (4-

(^>yyu^"dri>) - 2 -7MP7I —)l) -N- (2, 2-5/'ih^> 

x^JU) -N- ( (5—7 )Vt • — 6 — (3- (4 -T)\z^=pVy- 1 

--HU) 1 ~4)D £°'J Vy- 2 -4 )l) *T)\A 

K 

[^71] 

ryN^ 

H H H NYN^N^TN^^° 
o J o " 

o 

m&mi -1 o-Mz$m<D (2s) 

-2-7$; -3- (4- (s<yV)\/£%-V) - 2-yji fn? JL-JI) -

N- (2, 2-*/i hdp^x^U) -N- ( (5-7;U^P-6 - (3- ( 

4-/1 ->nu) 1 -4)D ¥i)Vy-2-

4 )V) * T)V) 7°P/^>77$K (63. Omg, 0. 0945mmo I) iT-

(5 8. Omg, W: 68%) £?#fc0 

E S I —MS (m/z) : 912. 93 [M+H]+. 

[0170] [S^yiO-3] ( 6 S , 9 a S) - N6 - ((4- (s<y 

V)l>#*V) ~ 2 -7MP7I—Jl/) *T)D -8- ( (5—7 )V£ • — 
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6- (3- (4-/TJl^^^Vy- 1 -4)1) TizTVy- 1 -4)1) tf 

\)Vy-2-4 )D *T)\y) -4, 1-V£*V-2- (7°P7°-2-x> 

- 1 -4)1) KP — 1 [2, 1-c] [1 , 2, 4 

] h U TVy - 1 -K 

[>fb72] 

- 1 -5£|fUH©#&£ffll\ I o - 2 iztm® (2S) 

-2- (2- ( 7$S) (7°P7°-2-x>-1 

--HU) 7-trh7$K) -3- (4- =^>) -2-7 

jU^-P7x-jU) -N- (2, 2-$/l hdp^X^U) -N- ( (5-7JU 

^p-6- (3- (4-*T)Uif^^Vy- 1 -4)1) 7MVy-*\ -4)1 

) iflJVy-2-4)1) *T)D 7°P/^>7$ K (5 8. Omg, 0. 0 6 

3 4 m m o I) tsb\IlE'fb-nt (5 2. Omg, 1|X^ : Jffi) *k%tc 0 

E S I —MS (m/z) : 8 2 0. 7 4 [M+H]+. 

[0171] T=E^«yi 1 ~2 TIEM^yi 2-2-4^ 

Ms 18-319-3it-sMs imomm\\ 1-1-6 
mmyi - 3-2^^. s^y2-4^tk £^3-2^ 

m. mmt 4 - 3 . mmt 6-3 & <fc t/s^y 9 - 2 £ 

s EZTJ^C L> fc0 
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[H1] 

'MMm w/mm 
11 MM 1-1-6 M9-2 
1 2 MM 9-2 MM 12-2-4 
1 3 MM 1-3-2 MM 12-2-4 
1 4 MM 3-2 MM 12-2-4 
1 5 MM1-1-6 MM 6-3 
1 6 MM4-3 MM 12-2-4 
1 7 MM6-3 MM 12-2-4 
1 8 MM2-4 MM 18-3 
1 9 MM2-4 MM 19-3 
2 0 MM 1-1-6 MM 18-3 
2 1 SiiM 1-1-6 MM 19-3 
2 2 MM 12-2-4 MM I8-3 
2 3 MM 12-2-4 MM 19-3 

[0172] [^«yin 

( 6 S , 9 a S) — N 6 — ( ( 2 - 7• - 4 - t: K • 

7 JL-JU) -4, 7-y^drV-2 - (7°P 7°- 2-X>- 1 --f 

)V) -8- ( (6- (3- (4- (7°PA> — 2 —4 Jl/) \f.^=fVy-\ -

4)1/) TMTVy- 1 ~4)l/) \ZVVy-2 -4)1) *T)l/) 

P-IH-tr^^V [2, 1-c] [1, 2, 4] h U 1 -till# 

K 

[fc73] 

1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm) : 0. 97 (6H, t, J=6. 6 Hz), 2. 10 
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-2. 80 (9 H, m) , 3. 0 5 -3. 2 5 (2 H, m) , 3 

. 3 5 -3. 7 5 (8 H, m), 3. 87 (1H, dd, J = 

7. 4, 10 Hz), 3. 9 5-4. 0 5 (2 H, m), 4. 

14-4.23 (2 H, m), 4. 54 (1 H, dd, J = 15 

.6 Hz, 7.4 Hz), 4. 95 (1 H, d, J = 1 3. 3 

Hz), 5. 1 9-5. 29 (3H, m), 5. 52 (1 H, d 

d, J = 10. 9 Hz, 3. 9 Hz), 5. 75 (1H, m) 

5. 86 (1 H, dd, J =8. 2 Hz, 2.3 Hz), 

6. 25 ( 1 H, d, J = 8. 2 Hz), 6. 41 (1H, dd 

J = 1 1 . 7 Hz, 2.3 Hz), 6. 46 (1 H, dd, 

J =8. 6 Hz, 8.6 Hz), 6. 70 (1 H, d, J = 

7. 0 Hz), 6. 84 ( 1 H, dd, J=7. 0 Hz, 5. 

9 Hz), 7. 21-7. 33 (3H, m), 7. 38 (2H, 

m), 7. 43 (1 H, dd, J =8. 4 Hz, 7.2 Hz) 

E S I —MS (m/z) : 7 4 0. 6 6 [M+H]+. 

[0173] [^«yi2] 

( 6 S , 9 a S) -N-^>^jU-6- ( (2, 6 — V7)l/£ • - 4 - t: K 

• JL—JU) JT)l/) -4, ~7 -V£%-V - 2- (7°P7°-2-X>-

1 —r^U) -8- ( (6- (3- (4- (7°PA> — 2 — 4 )l/) if^Vy 

-1 -4)1) TizTVy- 1 -4)1/) tf'j Vy- 2 -4 )l) JT)l) 

0 t: K • — 1 H - VJ [2, 1 - c ] [ 1 , 2 , 4 ] h <J TVy - 1 -

K 
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[>fb74] 

1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm): 0. 93-1. 00 (6H, m), 2. 25-2. 75 ( 

9 H, m) , 3. 21 ( 1 H, ddd, J=6. 5 Hz, 6. 

5 Hz, 6.5 Hz), 3. 2 7 -3. 4 2 (3 H, m), 3 

. 5 0-3. 8 6 (6 H, m) , 3. 88-4. 03 (3 H, m) , 

4. 03-4. 13 (1H, m), 4. 24 (1 H, dd, J = 

15.6 Hz, 5.5 Hz), 4. 55 (1 H, dd, J = 1 

5. 4 Hz, 7. 2 Hz), 4. 87 (1H, m), 5. 13 

-5. 2 8 (2 H, m), 5. 31 (1 H, dd, J = 4. 5 H 

z, 4.5 Hz), 5. 74 (1 H, m), 5. 89 (1 H, 

m), 6. 05 (2H, d, J = 1 0. 2 Hz), 6.20(1 

H, d, J = 8. 2 Hz), 6. 62 (1H, d, J=7. 0 

Hz), 6. 83 (1 H, dd, J =6. 2 Hz, 6.2 H 

z), 7. 22-7. 32 (3H, m), 7. 32-7. 44 (3H 

E S I —MS (m/z) : 7 5 8. 6 7 [M+H]+. 

[0174] [£^0iJ1 2 - 1 - 1 ] 5- (^>^U;*^>) -2-^P^-l, 3-V 

yji/twoify 

m) 

[fc75] 

F 
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mmvmi5©4-^p^-3, 5-^7 

)\/-t • 7 I J —)\y (1. OOg, 4. 79mmo I) ^ tl® Sift 

(2. 6 8 g) £?#fc0 &®J5J&KffllNfc0 

[0175] mm01 2-1-2] 5- (^>^JU;*^>) -1, 3~V7)l£n-2 

mm^\ 1-2-5 mm^\ 12-1-1 (CIE*C®5 -
(*>*/)— 2 — 7~• — 1 , 3-^7;U^P^>-tf> (1. 4 3 

g) fre>*IlElb^t]®lli* (1. 6 6 g ) *%tz.0 Z.U^X±MUt & Z. £tH 
<s fr<D&mzm^fco 

[0176] [M^J1 2-1-3] (2 S) -3- (4- (sOVfr***/) 

-2, 6-^7J^P7x-^) -2- ( ( (9H-7Ml/V-9-^^ 

* h^>) 7$y) 7°P/Ox-h 

[<b77] 

{W>YN-A F 

mm^ mmyi 2-1 -2(C§E*6®5-
('C/$/JU:fr4f*» -1, 3-is7)l£n-2-3-(84 4m 

gs 2. 4 4 m m o I ) <hS^y 1 - 2 - 3 (C§E*6®/T)l (2 R) -2 

- ( ( (9 H — y )[/£ [y y — 9 — 4 )\/ * h^>) T$X) -3 

-3 — K7°P/^y x— h ( 1 . 1 5 g % 2. 2 2mmol) *I§Elb^i 

t) ( 2 6 4 m g , W : 2 2 %) *mtc0 

E S I —MS (m/z) : 5 4 5. 2 [M+H]+. 
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[0177] [£^0012-1-4] (2 S) -3- (4- -2, 6 

->>'7MP7I-Jl) -2- ( ( (9 H — \s>- 9 hdp:> 

utm 

mmyi -2-7£iti^©#&£Ei\ i^yi 2-1 -3£§E 

)l (2 S) -3- (4- -2, 6-y7il/tP7i-

)l) -2- ( ( (9 H~7)l£ [yy-9--HU/ hdpi>) 7$ 

7) 7°P/^y x- h ( 2 6 4 m g % 0. 486mmo I) IlE'fbni^ ( 

8 0. Omg, ®$:31%) £f#fc0 

E S I —MS (m/z) : 531. 3 [M+H]+. 

[0178] [M^12-2-1] (2S) -2-7^7-3- (4- (^yV)lt^-

V) -2, 6-^7J^P7x-^) -N- (2, 2-iyx hdr^X^v/U) 

-N- ( (6-7^U^P tf'j 2--T JU) /^JU) 7°P/^>7$ K 

M^y 1-1-2, mm\\ i -1 - 3 M^y 1 -1 

- 1 iZim® (2, 2->yi^<>if^) ( (6-7^Pt0|J>y>-2 

— -f JU) / ̂ JU) 7$> (82 1 mg, 3. 39mmol) <hl|ijs$y 1 2 — 

1-4(C§Ei6 (D (2 S) -3- (4- (^>^U;t^>) -2, 6-^7)1 

utm 
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tnyjL-Jl) -2- ( ( (9 H-yjvt 9-4)1* hdp:>) till# 

—){/) ~7 $ J) 4 V 0 K (1. 6 7 g, 3. 39mmo I 

) •frbMmtSM ( 1 . 64g, |X$:9 1%) £?#fc0 

E S I —MS (m/z) : 5 3 2. 4 6 [M+H]+. 

[0179] [£^0iJ1 2-2-2] (2S) - 2- (2- ( ( (^yV)lti)lJ^E4)U 

) T$J) (7°P7°- 2-x>- 1 -4)1) T$J) 7"trK7$K) -3-

(4- (s<>VJI/£*V) -2, 6 ->>'7J^P7i —Jl) -N- (2, 2 

-Vli h^X^U) -N- ( (6 -7><U^P tf'j 2 --T JU) / 

[fc80] 

^0^KI^N^F 

H H H 
N¥N^N^rN^o o L o /^cF 

o 

mm^ -1 mmyi 2-2-1 iz$m<D (2 

S) -2-7$ J - 3- (4- (^yVJUt^V) -2, 6-S/7MP7 

x-JU) -N- (2, 2-2/1 S^x^JU) -N- ( (6-7MP^'J 

V>-2 ~4)V) *T)D 7°P/^>7$K(1. 64 g, 3. 08mmol 

) •frbMmtSM ( 1 . 5 1g, IR$:63%) £?#fc0 

E S I —MS (m/z) : 7 7 7. 6 1 [M+H]+. 

[0180] [£^0iJ1 2-2-3] ( 6 S , 9 a S) - N6 - ( (4- ( 

*>VJl>£*V) -2, 6-^7J^P7x-^) *T)D -8- ( (6-

7 Vy-2-4 Jl) *TJl) -4, 1 - Vt^V - 2- (7°P7° 

— 2—x>— 1 ->HU) KP- 1 H-tr^^V [2, 1-c] [ 

1, 2, 4] h U TVy- 1 K 
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[<b8i] 

mmyi -1 -5 mmt 12-2-2iztm® (2 
S) -2- (2- ( ( 7$ J) (7°P7°-2-X 

T$y) Z-trhZ^K) -3- (4- =^>) -

2, 6 —>>'7MP7I —JU) -N- (2, 2-*/x hdp^x^U) -N-

( (6-7Jl,£ud'JV>-2-4JU) 7°P/^>7$ K (1.51 

g % 1 . 9 5 m m o I ) fP bs ^IIB'fb'n^ ( 1 . 0 8 g % JR^ : 8 1 %) % 

mtc o 
1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm): 3. 20-3. 30 (2H, m), 3. 35-3. 50 ( 

2 H, m), 3. 51-3. 60 (2H, m), 3.61-3.6 

9 (1 H, m), 3. 93 (1 H, dd, J = 1 1. 2 Hz, 

11.6 Hz), 4. 36-4. 56 (3H, m), 4.76(1 

H, d, J = 1 5. 0 Hz), 4. 94 (2H, d, J=2. 

4 Hz), 5. 17-5. 26 (2H, m), 5. 45 (1 H, 

dd, J = 4. 9 Hz, 9. 0 Hz), 5. 6 4-5. 7 6 (1 

H, m), 6. 16(1 H, dd, J=4.0 Hz, 11.0 

Hz), 6. 45 (2H, d, J = 9. 5 Hz), 6. 76 ( 

1 H, dd, J = 6. 0 Hz, 6. 0 Hz), 6. 85 (1H 

dd, J =2. 4 Hz, 8.2 Hz), 7. 20 (1 H, 

dd, J = 2. 4 Hz, 7. 5 Hz), 7. 2 4- 7. 3 3 (3 

H, m), 7. 33-7. 42 (7H, m), 7. 77 (1 H, 



WO 2015/098853 104 PCT/JP2014/083932 

dd, J =8. 0 Hz, 8.0 Hz). 

[0181] [g^a$yi 2-2-4] ( 6 S , 9 a S) — N-s<yV)l- 6 — ( (2, 6 

-Vy)itn-4 -t: Kndpi>7x ~)D -8- ( (6-yjitn 

tf'j Vy-2-4 )V) -4, 7 -V£*V-2- (7°P7°-2-x 

V-1 ->NU) KP-1 H-kf^>V [2, 1-c] [1, 2, 

4] h "J TVy— 1 -K 

[<b82] 

r^i H 

m&m 1 -1 -6m&m^ 2-2-3iztm® (6 
S, 9 a S) -N-^>yyu-6- ( (4- dp^>) -2, 6-

VyjitnyjL-ji) -8- ( (6-y jitney Vy-2-4 )i 
) /^U) -4, 7-V£*V-2- (7°P 7°— 2 — x>— 1 --i){/) 

^tKP-1 H-k°7^V [2, 1-c] [1, 2, 4] h'J7^>-1 

— K ( 1 . 0 8 g % 1. 5 8 mm o I ) HIE-fb^tl (7 

5 5 m g % 8 0%) £f#fc0 

1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm): 3. 20-3. 30 (1H, m), 3. 4 0-3. 7 0 ( 

5 H, m), 3. 97 (1 H, dd, J = 1 0. 4 Hz, 12 

. 0 Hz), 4. 35-4. 55 (3H, m), 4. 84 (1 H, 

d, J = 1 4. 9 Hz), 5. 18-5. 28 (2H, m), 

5. 45 ( 1 H, dd , J = 4. 6 Hz, 9. 0 Hz), 5. 

6 5 -5. 7 5 ( 1 H, m), 6. 14-6. 26 (3H, m), 

6. 76 (1 H, dd, J =6. 0 Hz, 6.4 Hz), 6. 

8 2-6. 8 8 ( 1 H, m), 7. 18-7. 24 (1H, m), 
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7. 2 4- 7. 3 4 (3 H, m) , 7. 3 4- 7. 4 2 (2 H, m) 

7. 76-7. 90 (2H, m). 

[0182] [^«yi3] 

( 6 S , 9 a S) -N-^>^jU-6- ( (2, 6 — • - 4 - t: K 

• dpi>7 x-JU) -8- ( (6- (3- (4 

i —r^u) rMTVy- 1 -4)D ¥vvy-2-4)D *TJI) -4, i 

- 2 - (7°P 7° — 2 — X>— 1 —4 Jl/) -^^^th'P-1 H-

[2, 1-c] [1, 2, 4] h U 1 K 

[fc83] 

1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm) : 1. 01 (3 H, t, J=7. 1 Hz), 2. 25-

2. 70 (1 OH, m), 3. 1 8-3. 28 (1 H, m), 3. 

3 5-3. 5 0 (3 H, m) , 3. 5 0-3. 8 0 (6 H, m) , 

3. 8 5-3. 9 2 ( 1 H, m), 3. 9 2-4. 0 5 (2 H, m) 

4. 1 8-4. 28 (2H, m), 4. 54 (1 H, dd, J 

= 6. 8 Hz, 15. 9 Hz), 5. 01 (1H, d, J = 1 

3.9 Hz), 5. 20-5. 30 (3H, m), 5.70-5. 

8 0 (2 H, m), 6. 00 (2H, d, J = 9. 5 Hz), 

6. 22 (1 H, d, J = 8. 1 Hz), 6. 67 (1 H, d, 

J = 7. 3 Hz), 6. 85 ( 1 H, dd, J=5. 2 Hz, 

7.2 Hz), 7. 20-7. 32 (3H, m), 7.34-7 

. 4 6 (3 H, m) . 

E S I —MS (m/z) : 7 44. 6 0 [M+H]+. 
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[0183] [^«yi4] 

( 6 S , 9 a S) ( (2, 6 — V7)l£ • - 4 - t: K 

Pdr^>7x-jU) -8- ( (6- (3- (4 - * Tll^^^Vy -

i —r^u) TUTVy- 1 -4)D ¥vvy-2-4)D *TJI) -4, i 

-Vt^rV - 2 - (7°P 7°- 2 - X > - 1 - -f JU) -t^tKP-1 H-

\f.=?VJ [2, 1-c] [1, 2, 4] h U TVy- 1 K 

Cyfb84] 

1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm): 2. 18-2. 30 (5H, m), 2. 30-2. 60 ( 

6 H, m), 3. 18-3. 25 (1H, m), 3.30-3.4 

5 (3 H, m) , 3. 5 0-3. 8 0 (6 H, m) , 3. 85-3 

. 95 (1 H, m), 3. 95-4. 03 (2H, m), 4.18 

-4. 2 8 (2 H, m), 4. 5 1 (1 H, dd, J = 7. 1 H 

z, 15.9 Hz), 5. 06 (1 H, d, J = 1 3. 9 Hz 

), 5. 20-5. 30 (3H, m), 5. 70-5. 80 (2H, 

m), 6. 00 (2H, d, J = 9. 9 Hz), 6.22(1 

H, d, J = 8. 4 Hz), 6. 67 (1H, d, J=7. 3 

Hz), 6. 84 (1 H, dd, J =6. 0 Hz, 6.4 H 

z), 7. 20-7. 32 (3H, m), 7. 34-7. 46 (3H 

m) . 

E S I —MS (m/z) : 7 3 0. 6 2 [M+H]+. 

[0184] [^«yi5] 

(6 S, 9 a S) -N-^>^jU-8- ( (6- (3- ( (2S) -2, 4 
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V>-1 ~4JV) 7MTVy- 1 ~4JV) ¥*)Vy-2-

4)1) -6- ( (2-y)ltn-4 - t: KPdri>7x-jU) 

) -4, 1-V£*V~2- (7°P7°—2-x>- 1 ->HU) 

[2, 1-c] [1, 2, 4] h U TVy- 1 

1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm) : 1. 05 (3 H, d, J=6. 0 Hz), 1. 95-

2. 1 0 (2 H, m), 2. 10 — 2. 35 (5H, m), 2.4 

0-2. 65 (1 H, m), 3. 1 0-3. 20 (1 H, m), 3 

. 3 0-3. 5 0 (3 H, m) , 3. 5 0-3. 7 5 (8 H, m) , 

3. 88 (1 H, dd, J = 7. 2 Hz, 9.6 Hz), 4 

. 05 ( 1 H, dd, J = 6. 8 Hz, 6. 8 Hz), 4. 1 

3 (1 H, dd, J =6. 8 Hz, 7.2 Hz), 4.18-

4. 2 5 (2 H, m), 4. 49 (1 H, dd, J = 7. 0 Hz 

15.7 Hz), 4. 94 (1 H, d, J = 1 3. 5 Hz) 

5. 18-5. 30 (3H, m), 5. 56 (1 H, dd, J 

= 4.2 Hz, 10.4 Hz), 5. 7 0-5. 8 0 (1 H, m 

), 5. 90 (1 H, dd, J = 2. 4 Hz, 8.2 Hz), 

6. 27 (1 H, d, J = 8. 1 Hz), 6. 40-6. 48 ( 

2 H, m), 6. 74 (1 H, d, J = 7. 2 Hz), 6.8 

1 ( 1 H, dd, J =5. 6 Hz, 7.2 Hz), 7. 22 ( 

2 H, d, J = 7. 2 Hz), 7. 2 4- 7. 3 2 (1H, m) 
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7. 38 (2H, dd, J = 7. 2 Hz, 8.0 Hz), 

7. 45 ( 1 H, dd, J = 8. 0 Hz, 8. 0 Hz). 

E S I —MS (m/z) : 7 2 6. 6 7 [M+H]+. 

[0185] [^«yi6] 

( 6 S , 9 a S) -N-^>^jU-6- ( (2, 6 — V7)l£ • - 4 - t: K 

• ̂ >7x-JU) -8- ( (6- (3- ( (3 S) -3, 4-V* 

Tiid^^vy- 1 -4)D TUTVy- 1 -4)D ¥i)Vy-2-4)D 

*T)D -4, 7-V£*V~2- (7°P7°-2-x>-1 ~4 Jl) ~£<7 

0 t: K • — 1 H - VJ [2, 1 - c ] [ 1 , 2 , 4 ] h <J TVy - 1 -

K 

[fc86] 

1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm) : 1. 04 (3 H, d, J=6. 2 Hz), 1. 60-

1 . 8 5 (2 H, m), 1. 90-2. 00 (1 H, m), 2.1 

5-2. 30 (6H, m), 2. 74 (1 H, d, J = 1 1. 7 

Hz), 3. 10-3. 20 (1H, m), 3.35-3.50 (3 

H, m), 3. 50-3. 80 (6H, m), 3. 89 (1 H, 

dd, J = 7. 1 Hz, 10.1 Hz), 3. 98 (2H, d 

d, J = 3. 1 Hz, 6. 4 Hz), 4. 24 (2H, dd, 

J = 4. 6 Hz, 14.8 Hz), 4. 52 (1 H, dd, 

J = 7. 1 Hz, 16.3 Hz), 5. 00 (1 H, d, J = 

13.9 Hz), 5. 20-5. 30 (3H, m), 5.75-5 

. 81 (2H, m), 5. 99 (2H, d, J =9. 5 Hz), 
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6. 22 (1 H, d, J = 8. 4 Hz), 6. 67 (1 H, d 

J = 7. 3 Hz), 6. 85 ( 1 H, dd, J=6. 0 Hz 

6.4 Hz), 7. 20-7. 32 (3H, m), 7.34-

7 . 4 6 (3 H, m) . 

E S I —MS (m/z) : 7 44. 6 9 [M+H]+. 

[0186] immmMi 

( 6 S , 9 a S) -N-^>^jU-6- ( (2, 6 — V7)l£ • - 4 - t: K 

• ̂ >7x-jU) -8- ( (6- (3- ( (2 S) -2, 4-V* 

Tiid^^vy- 1 -4)D TUTVy- 1 -4)D ¥i)Vy-2-4)D 

*T)D -4, 7-V£*V~2- (7°P7°-2-x>-1 ~4 Jl) ~£<7 

0 t: K • - 1 H — VJ [2, 1 - c ] [ 1 , 2 , 4 ] h <J TVy - 1 -

1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm) : 1. 05 (3 H, d, J=6. 6 Hz), 1. 50-

1 . 9 0 (2 H, m), 1.93-2. 05 (1H, m), 2.1 

0-2. 25 (5 H, m) , 2. 5 0-2. 6 5 (2 H, m) , 3 

. 3 0-3. 5 0 (4 H, m) , 3. 5 0-3. 7 8 (6 H, m) , 

3. 91 ( 1 H, dd, J = 7. 1 Hz, 9. 7 Hz), 4 

. 02-4. 1 2 (2H, m), 4. 18-4. 30 (2H, m), 

4. 52 (1 H, dd, J = 7. 3 Hz, 15.7 Hz), 

5. 00 (1 H, d, J = 1 3. 5 Hz), 5. 2 0-5. 3 0 ( 

3 H, m) , 5. 70-5. 81 (2H, m) , 6. 03 (2H, 

Hb87] 



WO 2015/098853 110 PCT/JP2014/083932 

d, J = 9. 5 Hz), 6. 25 (1H, d, J=8. 4 H 

z), 6. 7 1 (1 H, d, J = 7. 3 Hz), 6. 83 (1 H 

dd, J = 6. 4 Hz, 6. 4 Hz), 7. 20-7. 32 

(3 H, m) , 7 . 3 4 - 7 . 4 8 (3 H, m) . 

E S I —MS (m/z) : 7 4 4. 6 5 [M+H]+. 

[0187] [^«yi8] 

(6 S, 9 a S) -N-^>^jU-8- ( (6- (3- ( (3S) -4-x 

1 -4)D TUTVy- 1 -4)D 

-2-4)1) *T)D -6- ( (4 - t: KPdpi>7x ~)U) *T)l) -4, 

1 -V£5rV - 2- (7°P 7°- 2 — X > — 1 - 4 )l) -^^^th'P-1 H 

-\f.=yVJ [2, 1-c] [1, 2, 4] h U TVy- 1 K 

:<b88] 

1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm): 0. 94 8 (3 H, t, J = 6. 8 Hz), 1.05 

(3 H, d, J = 6. 4 Hz), 1. 70-2. 00 (2 H, m 

), 2. 27-2. 60 (4H, m), 2. 70-2. 90 (2H, 

m) , 3. 0 5 -3. 2 2 (2 H, m) , 3. 3 0-3. 7 0 (8 

H, m), 3. 70-3. 90 (2H, m), 4.00-4.10 

(2 H, m), 4. 1 9 (2 H, d, J = 1 0. 4 Hz), 4 

. 35-4. 5 0 (1 H, m), 4. 99 (1 H, d, J = 13. 

6 Hz), 5. 03-5. 12 (1H, m), 5.13-5.30 

(3 H, m), 5. 68-5. 80 (1H, m), 6. 29 (1 H 

d, J = 8. 8 Hz), 6. 39 (2H, d, J=8. 0 
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Hz), 6. 56 (2H, d, J = 7. 6 Hz), 6.68-6 

. 7 8 (2 H, m), 7. 14-7. 32 (3H, m), 7.32 

— 7 . 4 2 (2 H, m), 7. 44-7. 50 (1H, m). 

E S I —MS (m/z) : 7 2 2. 7 2 [M+H]+. 

[0188] [£^0iJ1 8 - 1 ] tert-^jb (2S) -4- (1- (V? 

*T)\s) TMTVy-3-4)1) ~ 2TJl^^^Vy- 1 ~t\)l#*V 

M^y6-1 mis©i- (v?TH 
TVy — 3 — £y ( 3 0 0 m g % 1. 26mmo I) t. rfrixCD t e r t - 7" 

T)\y ( 2 S) - 2TJl^^^Vy- 1 Is- h (3 04 m 

g % 1 . 5 1 mm o I ) lilE'fbni^ (4 5 1 m g, 8 5%) £ 

?#fco 
1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm): 1 . 2 0 (3 H, d, J = 6. 8 Hz), 1. 44 ( 

9 H, s), 1. 7 3-1. 8 2 (1 H, m), 1.96(1 H, 

dd, J = 4. 0 Hz, 11.0 Hz), 2. 40 (1 H, 

d, J = 1 1. 0 Hz), 2. 56 (1 H, d, J = 1 1. 0 

Hz), 2. 78(1 H, dd, J=6.4 Hz, 7.6 Hz 

), 2. 83-2. 95 (2H, m), 3. 01 (1 H, td, 

J = 3. 3 Hz, 12. 8 Hz), 3. 3 5-3. 4 3 (2 H, 

m), 3. 78 (1 H, d, J = 1 2. 8 Hz), 4.13-4 

. 22 (1 H, m), 4. 38 (1 H, s), 7.15-7.21 

U — h 

[<b89] 
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(2 H, m) , 7. 2 3- 7. 3 0 (4 H, m) , 7. 38-7. 

4 3 (4 H, m) . 

[0189] [g^yi8-2] (2S) -4- (] - (Vy TizTV: 

-3-4)1) ~ 1 2 

[<b90] 

M^y4-2mmy 1 8-1 iztm®tert-7* 

( 2 S) -4- (1- (i/'7i-JU/ ̂ JU) yizTVy-3-4 Jl) 

-2-^f;mX7i/'>-1 (45 1 mgN 1. 07m 

mo I ) t Tiz h ZJUT^t: K ( 1 8 0 /A L% 3. 2 1 mmo I ) 

itSM (38 1 m g % JR^ : Jffi) £?#fc0 

1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm): 0. 9 5-1. 0 5 (6 H, m) , 1.73(1 H, dd 

J = 1 0. 4 Hz, 10.4 Hz), 1.98-2.10(1 

H, m), 2. 30-2. 45 (3H, m), 2. 53 (1 H, 

d, J = 1 1. 0 Hz), 2. 64 (1 H, d, J = 1 1. 0 

Hz), 2. 78-2. 98 (5H, m), 3. 39 (2H, dd 

J =5. 6 Hz, 7.2 Hz), 4. 42 (1 H, s), 

7. 1 8 (2 H, td, J =0. 8 0 Hz, 8.0 Hz), 7 

. 2 3- 7. 2 9 (4 H, m), 7. 64 (4H, dd, J = 1. 

6 Hz, 8.0 Hz). 

[0190] [£^0ij 1 8 - 3 ] (2 S) -4- (yizTVy-3-4 )l) ~ 1 

- 2 -/ 



WO 2015/098853 113 PCT/JP2014/083932 

[<b9i] 

HNCT" 
£^0J6-3£|f|^©#&£ffll\ mm yi 8-2(C§E*6© ( 2 S) -4 

- (1- (^7x 3-4)1) — 1 — — 2 — 

(38 1mg, 1. 0 9 m m o I ) 

( 2 8 8 m g ) <h LTt#/c0 £ tlU±mmt Z> Z. t 

[0191] [^Jfe0iJ19] 

(6 S, 9 a S) -N-^>^jU-8- ( (6-3- ( (3R) -4-JiT 

1 -4)D rMTVy- 1 -4)D t°'jvy-

2-4)1) JT)l-Q- ( (4 — t; KPdr^>7x-jU) ;>< ^JU) -4, 7-

V£*V~2- (7°P7°-2-x>-1 ->HU) KP - 1 H — tf 

7*>V [2, 1-c] [1, 2, 4] h U TVy- 1 K 

[<b92] 

1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm): 0. 91 (3H, d, J =5. 9 Hz), 1. 03 ( 

3 H, t, J = 6. 8 Hz), 1. 5 0-1. 9 5 (1H, m) 

2. 13-2. 25 ( 1 H, m) , 2. 3 5 -2. 5 5 (2 H, 

m) , 2. 6 0-2. 7 5 (1H, m), 2. 8 0-2. 9 5 (3 H 

m) , 3. 0 5 -3. 2 5 (3 H, m) , 3. 3 5-3. 4 8 ( 

2 H, m), 3. 50-3. 60 (5H, m), 3. 75 (1 H, 
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dd, J = 6. 4 Hz, 9.2 Hz), 3. 89 (1 H, d 

d, J = 7. 0 Hz, 9. 5 Hz), 4. 03 (2H, d, 

J =6. 6 Hz), 4. 1 9 (1 H, dd, J = 4. 2 Hz, 

11.2 Hz), 4. 2 5-4. 4 2 (2H, m), 4.98(1 

H, d, J = 1 3. 5 Hz), 5. 1 5-5. 30 (4H, m) 

5. 6 5 -5. 7 8 (1 H, m), 6. 28 (1 H, d, J = 

8.4 Hz), 6. 39 (2H, d, J = 8. 4 Hz), 6. 

59 (2 H, d, J = 8. 4 Hz), 6. 6 8-6. 7 6 (2 H, 

m), 7. 20-7. 33 (3H, m), 7. 37 (2H, dd 

J = 7. 2 Hz, 8.0 Hz), 7. 46 (1 H, dd, 

J = 7. 6 Hz, 8.0 Hz). 

E S I —MS (m/z) : 7 2 2. 6 8 [M+H]+. 

[0192] [£^0iJ1 9 - 1 ] tert-^jb (2R) -4- (1- (Vy 

JTJl) TMTVy-3-4)1) ~ 2-/TJl^^^Vy- 1 

M^y6-1 mis©i- (vyT-t? 

TVy — 3 — £y ( 3 0 0 m g % 1. 26mmo I) <h rfrixCD t e r t — 7" 

T)\s ( 2 R) - 2-/TJl^^^Vy- 1 Is- h (3 04 m 

g % 1 . 5 1 mmo I ) (4 9 1 m g % i|X^ : 9 2 %) 

mtc o 
1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm): 1 . 2 0 (3 H, d, J = 6. 8 Hz), 1. 44 ( 

9 H, s), 1. 77 (1 H, td, J =3. 5 Hz, 11. 

U— h 

[<b93] 
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6 Hz), 1.96(1 H, dd, J = 4. 0 Hz, 11.3 

Hz), 2. 40 (1 H, d, J = 1 1 . 3 Hz), 2.56 

( 1 H, d, J = 1 1. 0 Hz), 2. 78 (1 H, dd, J 

= 6. 4 Hz, 6. 8 Hz), 2. 8 3-2. 9 5 (2 H, m) 

3. 01 ( 1 H, td, J = 2. 9 Hz, 12. 6 Hz), 

3. 35-3. 45 (2H, m), 3. 78 (1 H, d, J = 1 

3.5 Hz), 4. 1 0-4. 22 (1 H, m), 4. 38 (1 H 

s), 7. 1 8 (2 H, dd, J = 7. 2 Hz, 7.2 H 

z), 7. 2 3-7. 3 0 (4 H, m), 7. 41 (4H, d, 

J = 7 . 2 Hz). 

[0193] mmV 9-2] (2 R) -4- (1- TifTVy 

-3-4)1) ~ 1 2-/ 

-2m&\ 19-1 iztm®tert-7* 

T)\y ( 2 R) -4- (1- (VyjL-JU TJl) TizTVy-3-4 Jl) 

- 2-/T)ld^Vy- 1 h (4 9 1 m g, 1. 16m 

mo I ) t Tiz h ~7 )l T^t; K(196yu,L% 3. 48mmo I ) ^^ 

itSM (410mg, Jifi) £?#fc0 

1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm): 0. 95-1. 05 (6H, m), 1.73(1 H, d 

d, J = 1 0. 0 Hz, 10.4 Hz), 1.98-2. 1 0 ( 

1 H, m), 2. 28-2. 48 (3H, m), 2. 53 (1 H, 

d, J = 1 0. 3 Hz), 2. 64 (1 H, d, J = 1 0. 3 

[fc94] 
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Hz), 2. 78-3. 00 (5H, m), 3. 39 (2H, d 

d, J =5. 6 Hz, 6.8 Hz), 4. 42 (1 H, s), 

7. 1 8 (2 H, dd, J =6. 8 Hz, 7.2 Hz), 7 

.23-7. 29 (4H, m), 7. 37-7. 42 (4H, m). 

[0194] [£^0iJ1 9-3] (2 R) -4- (Ti??V>-3-4 Jls) - 1 -x^JU 

- 2 T)id^Vy 

£^0J6-3£|f|^©#&£ffll\ S^yi 9 - 2 (C§E*6© ( 2 R) -4 

- (1- (i/'7i-)U TJl) TizTVy-3-4 )l) — 1 — x-^JU — 2 — 

JTJl^^^Vy (4 1 Omg, 1. 1 7mmo I) 

(34 3mg) tLX%tc0 Z.tllX±mmt& Z. 

[0195] [^«y2 0] 

(6 S, 9 a S) -N-^>yyu-8- ( (6- (3- ( (3S) -4-x 

T)is-3-tT)isd^vy- 1 -4)D rMTVy- 1 -4)D dvvy 
-2-4)1) JTJl) -6- ( (2-7>/U^-P-4 - t KPdpi>7x-jU) 

/^JU) -4, 7-Vt^V~2- (7°P7°- 2 -X>- 1 —-fJU) 

0 t: K P - 1 H - \Z=j VJ [ 2 , 1 - c ] [ 1 , 2 , 4 ] h U TVy - 1 -

[<b95] 

HIV 

[fc96] 
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1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm) : 0. 9 2 6 (3 H, t, J=7. 2 Hz), 1. 04 

(3 H, d, J = 5. 9 Hz), 1. 7 0-1. 8 5 (1H, m 

), 1.88-1. 98 (1H, m), 2. 25-2. 40 (3H, 

m), 2. 45-2. 55 (1H, m), 2.70-2.85 (2 

H, m), 3. 10-3. 20 (2H, m), 3.38-3.75 

(9 H, m), 3. 80-3. 90 (1H, m), 3.95-4. 

0 5 (2 H, m), 4. 15-4. 25 (2H, m), 4. 53 ( 

1 H, dd, J = 7. 1 Hz, 15.9 Hz), 4.95(1 

H, d, J = 1 3. 5 Hz), 5. 2 0-5. 3 0 (3 H, m) 

5. 50-5. 60 ( 1 H, m), 5. 65-5. 80 (1H, 

m), 5. 80-5. 9 0 (1 H, m), 6. 24 (1 H, d, 

J =8. 4 Hz), 6. 40 (1 H, dd, J =2. 8 Hz, 

11. 6 H z) , 6. 47 ( 1 H, dd, J=8. 8 Hz, 8. 

8 Hz), 6. 69 (1 H, d, J = 7. 2 Hz), 6.84 

( 1 H, dd, J = 5. 6 Hz, 6. 4 Hz), 7. 20-7 

. 32 (3 H, m) , 7. 3 4- 7. 4 6 (3 H, m) . 

E S I —MS (m/z) : 7 4 0. 7 0 [M+H]+. 

[0196] [^Jfe0iJ2 1] 

(6 S, 9 a S) -N-^>^jU-8- ( (6- (3- ( (3R) -4-x 

1 -4)D TifTVy- 1 -4)D dvvy 

-2-4)1) JTJl) -6- ( (2-y)ltn-4 - t: KPdpi>7x ~)l) 

JTJl) -4, 7-Vt^V~2- (7°P7°—2 — X>— 1 - 4 )V) -£<? 

0 t: K P - 1 H — VJ [ 2 , 1 - c ] [ 1 , 2 , 4 ] h <J TVy - 1 -
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utm 

1 H — N M R Spectrum (400 MHz, CDC I 3) 5 ( 

ppm) : 0. 8 9 (3 H, d, J=8. 0 Hz), 1. 03 ( 

3 H, t, J = 7. 3 Hz), 1. 5 0-1. 9 0 (1 H, m) 

2. 15-2. 25 ( 1 H, m), 2. 35-2. 50 (2H, 

m), 2. 60-2. 70 (1H, m), 2. 80-2. 95 (3H 

m), 3. 10-3. 30 (3 H, m), 3. 35-3. 75 ( 

8 H, m), 3. 88 (1 H, dd, J = 7. 1 Hz, 10. 

1 Hz), 4. 00 (2H, dd, J =3. 8 Hz, 6.4 

Hz), 4. 2 1 (1 H, dd, J=4.4 Hz, 11.0 H 

z), 4. 32 (1 H, dd, J =5. 3 Hz, 15.2 Hz 

), 4. 47 ( 1 H, dd, J = 6. 6 Hz, 15. 4 Hz) 

4. 95 ( 1 H, d, J = 1 3. 9 Hz), 5. 20-5. 3 

0 (3 H, m), 5. 62 (1 H, dd, J =3. 5 Hz, 7 

.5 Hz), 5. 6 5-5. 80 (1 H, m), 5.85-5.9 

0 (1 H, m), 6. 24 (1 H, d, J = 8. 1 Hz), 6 

. 39 (1 H, dd, J = 2. 4 Hz, 11.5 Hz), 6. 

51 ( 1 H, dd, J = 8. 4 Hz, 8. 8 Hz), 6. 67 

( 1 H, d, J = 7 . 0 Hz), 6. 82 (1 H, dd, J = 

6.0 Hz, 6.4 Hz), 7. 2 2-7. 3 2 (3 H, m), 

7. 37 (2 H, dd, J=6. 8 Hz, 7. 2 Hz), 7 

. 43 (1 H, dd, J = 7. 6 Hz, 8.0 Hz). 

E S I —MS (m/z) : 7 4 0. 6 6 [M+H]+. 
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[0197] immm2 2i 

(6 S, 9 a S) ( (2, 6 — • - 4 - M K 

• dp:>7 JL-JU) JTJl) -8- ( (6- (3- ( (3 S) -4— 

3 — /1 --nu) yHTVy-\ -<)\y) \^)Vy-2-

4)1) JTJl) -4, 1 -V£*V~2- (7°P7°— 2-x>- 1 ~4)l) 

-^^^tKP-1 H-tl7i>V [2, 1-c] [1, 2, 4] h 'J 

- 1 - J: J U# dp-it $ K 

[<b98] 

o 

1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm) : 0. 93 (3H, t, J=6. 8 Hz), 1. 05 ( 

3 H, d, J = 6. 2 Hz), 1.70-2. 10 (2H, m) 

2. 25-2. 40 (3 H, m), 2. 45-2. 55 (1H, 

m), 2. 70-2. 85 (2H, m), 3. 15-3. 30 (1H 

m), 3. 3 0-3. 82 (1 1 H, m), 3.85-3.95 

( 1 H, m), 3. 95-4. 05 (2H, m), 4.15-4. 

25 (2 H, m) , 4. 55 (1H, dd, J=7. 0 Hz, 

15.4 Hz), 5. 00 (1 H, d, J = 1 3. 9 Hz), 

5. 2 0-5. 3 0 (3 H, m) , 5. 7 0-5. 8 2 (2 H, m) 

6. 00 (2H, d, J = 9. 9 Hz), 6. 22 (1 H, 

d, J = 8. 1 Hz), 6. 67 ( 1 H, d, J=7. 3 Hz 

), 6. 86 (1 H, dd, J =6. 0 Hz, 6.8 Hz), 

7. 2 0- 7. 2 6 ( 1 H, m) , 7. 2 6- 7. 3 2 (1H, m 

), 7. 35-7. 46 (3 H, m). 
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E S I —MS (m/z) : 7 5 8. 7 6 [M+H]+. 

[0198] [^«y2 3] 

( 6 S , 9 a S) -N-^>^jU-6- ( (2, 6 — • - 4 - t: K 

• dpi>7 JL-JU) JTJl) -8- ( (6- (3- ( (3 R) -4 

31 --T>/U) 1 -'NU) H°U^>-2-

-fJU) /^JU) -4, 7 -V£*V~2- (7°P7°- 2 —x>— 1 --fjU) 

-^^^tKP-1 H-tl7i>V [2, 1-c] [1, 2, 4] h 'J 

- 1 - ̂JUTKdp-it $ K 

[<b99] 

o 
F" ̂  "OH 

1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm) : 0. 8 9 3 (3 H, d, J=6. 4 Hz), 1. 02 

(3 H, t, J = 6. 8 Hz), 1. 5 0-1. 9 0 (1 H, m 

), 2. 15-2. 40 (1H, m), 2. 35-2. 50 (2H, 

m), 2. 55-2. 68 (1H, m), 2.80-2.95 (3 

H, m), 3. 15-3. 25 (2H, m), 3.30-3.80 

( 1 0 H, m), 3. 90-4. 02 (3H, m), 4.21(1 

H, dd, J = 4. 2 Hz, 11.2 Hz), 4. 32 (1 H 

dd, J =5. 8 Hz, 15.2 Hz), 4. 50 (1 H, 

dd, J =6. 8 Hz, 14.8 Hz), 4. 99 (1 H, 

d, J = 1 3. 9 Hz), 5. 2 0-5. 3 0 (3 H, m), 5 

. 6 6-5. 84 (2 H, m), 6. 02 (2H, d, J=9. 9 

Hz), 6. 22 (1 H, d, J = 8. 1 Hz), 6.65(1 

H, d, J = 7. 3 Hz), 6. 83 (1H, dd, J=5. 
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6 Hz, 6.4 Hz), 7. 22-7. 33(2H, m), 7 

.35-7. 46 (3 H, m). 

E S I —MS (m/z) : 7 5 8. 7 2 [M+H]+. 

[0199] 

(6 S, 9 a S) -N-^>^jU-8- ( (6- (3- ( (3R) -3, 4 

-V* 1 -4)1) TMTVy- \4)\A — 5—7 )V£ • tf 

VVy-2-4 )\,) *=j-)\A -6- ( (4-b KP**>7x-JU) / ̂ JU) 

-4, l-Vt^V-2- (7°P 7°- 2 -IV- 1 —-T JU) 

-1H-tf^>V [2, 1-c] [1, 2, 4] h U 1 

K 

[fc100] 

X)H 

£^0J2-4£|f|^©#&£El\ g^2 4- 1 -6lZ$m<D (2S) 

-2- (2- ( (^vyyu^JUA'^-nu) 7$y) (7°P7°—2—1> — 1 
-4 Jl) y<y) yiz h7< K) - 3 - (4 - (t e r t -7° h^ri>) 7i 

~)V) -N- (2, 2 -*>*1 h^>x^U) -N- ( (6- (3- ( (3R 

) -3, 4-VJT)\sd^Vy-\ -4)1) TMTVy- 1 -4)1) -5 

— 7 • tl° U Vy-2-4 )\y) JT)\y) 7°P/^>7$ K (2 4 1 m g% 0 

. 2 7 6 m m o I ) (4 7. Omg, JR$: 2 4%) *%tc 

0 

1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm) : 0. 91 (3 H, d, J=6. 2 Hz), 1. 65-

1. 76 (1 H, m), 2. 10-2. 21 (2H, m), 2.3 

0 (3 H, s), 2. 38-2. 56 (2H, m), 2.77-2 
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. 9 1 (2 H, m), 3. 1 2 (1 H, dd, J = 4. 7 Hz, 

13. 9 H z) , 3. 17-3. 24 (2H, m), 3.39-3 

. 7 0 (8 H, m), 3. 74-3. 81 (1H, m), 3.84 

-3. 91 ( 1 H, m) , 4. 07 (1H, dd, J=4. 4 H 

z, 11.2 Hz), 4. 26-4. 44 (3H, m), 4.9 

4 ( 1 H, d, J = 1 3. 8 Hz), 5. 17-5. 27 (3H, 

m), 5. 64-5. 77 (1H, m), 6.47-6.53 (2 

H, m) , 6. 5 9-6. 6 6 (3 H, m) , 6. 69-6. 74 

( 1 H, m) , 7. 11 ( 1 H, dd, J=7. 8 Hz, 12 

.1 Hz), 7. 2 1- 7. 42 (5H, m). 

E S I —MS (m/z) : 7 2 6. 5 9 [M+H]+. 

[0200] [£^0024-1-1] 2—^PP —6— (*>*i S ^JU) -3-7JU 

Vy 

M©6-^PP-5 — 7 P L° 'J Vy- 2 K (8 2 0 

mg% 5. 14mmol)<hx^y — Jl (10. OmL) ^ 

h <J h (2. 56mL% 15. 4 m m o I ) tf 

'JV— 7A p — hJU±yh (64. 6mg% 0. 2 5 7 mmo 

I) £JPPU 8 O°C-e50trP^i#L/co SttM^SETlfiL mbtl 
^x^ju-e2®ttaiUfeo 

5i®L/co ;£$£;1J±T^£L. (9 7 7 

mg) £t#/c0 £ tl£X±tmMt Z> Z t ft < , ^/cQ 

E S I —MS (m/z) : 2 34. 91 [M+H]+. 

[0201] [1^2 4-1-2] (2R) -4 - (1- (6- (i/'ih^H) 

-3-7><U^PL0U^>-2--rjU) -1, 2-V 

[fc101] 

I O 
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[>fb102] 

I f^NT kO 

m&m7-1 m&m24-1 -1 izimoz-on 
• — 6 — (i/i h %-VJT)l) ~ 3 -y)l£u b°'J Vy (1 OOmg, 0. 

4 2 8mm o I ) ££ki£®\ 2 4 - 2 - 3 (ClES© (2 R) -4- CP-tr?1^ 

>-3-^U) -1, 2-VJT)V\f^Vy(D%m (2 2 9 mg) 

*I§E^t)©fl{* (1 5 7 m g ) £?#fc0 d & d £ ft < . &© 

E S I —MS (m/z) : 3 6 7. 2 4 [M+H]+. 

[0202] [1^2 4-1-3] 6- (3- ( (3R) -3, 4 - V * ¥^<=> V 

y-\-4)\A TMTVy- 1 -4)D -5-7)i>£u£°'jVy-2-t)Ji> 

AJU•xb K 

[>fbi03] 

ANT 
ry N^J 

m&m 2 4- 1 -2(C|ES© (2 R) -4- (1 - (6- (*>*x 

TJi) -z-y )i£n¥\)Vy-2-4 )D TMTVy- 3 -4)D -i, 

2-i/7fJHf^7^> (1 5 7mgN 0. 4 2 8mmo I) C, ISt ̂  

It (5. 0 0 m L) iS?3 0^FII^Lfco J5J^;Fb^t)£;$J±T 

mffibs d 2 5mg) £?#fc0 

E S I —MS (m/z) : 2 9 3. 13 [M+H]+. 
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[0203] [1^24-1-4] (2, 2-i/,ih+i'ifJl/) ( (6- (3- ( ( 

3 R) -3, 4 -V* 1 ~4)V) T^TVy- 1 ~4)V) 

-5-7)i>£u£°'jvy-2-'tJi>) JTJI) y$y 

[fc104] 

Nk J\l cr 
f"N' 
"O 

H 

mmv - 1 - 1 1^002 4 - 1 -3(C§E*6©6-

(3- ( (3 R) -3, 4 -V* T)\sd^Vy- 1 -4)1) TMTVy-

1 —r^U) - 5 -7)\,£n tf'j 2 -JjJIs/tJIs-rt: KOfll* (12 5m 

g) fr^IIE'fb-n^ (1 7 6 m g% JR^ : Jffi) *k%tc0 

E S I —MS (m/z) : 410. 35 [M+H]+. 

[0204] [1^2 4-1-5] (2S) -2-7^-3- (4- (tert-7' 

h=^>) 7x~JU) -N- (2, 2-*/x h^x^U) -N- ( (6- ( 

-1 --nu) 1 

2-4)1) *T)\A 7°P/^>7$ K 

3 - ( (3 R) - 3, 4 -

-4)1) - 5 — 7 • tl° U 

[<b105] 

/V 

O" 

Mmm 2-1 £<fctm£0J2-2£|f|^©#&£El\ 1MJ2 4-1 -

4(C§E*6© (2, 2-i;xh+i/ifJl/) ( (6- (3- ( (3 R) -3, 

4-VJT)\sd^Vy-\ -4)1) TMTVy- 1 -4)1) —5—7)V£ 
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• tf'j Vy- 2 ~4 Jl) JTJl) (1 76mg, 0. 430mmol 

) •frbMmtSM ( 2 0 6 m g % JR^ : 7 7%) £?#£„ 

E S I —MS (m/z) : 6 2 9. 5 7 [M+H]+. 

[0205] [1^2 4-1-6] (2 S) -2- (2- ( ('<yV)l,ti)W<:E4Jl') 

7$y) (7°P7°- 2-XV- 1 -4 )l) r$y) TizbTSP) -3- ( 

4- (te rt-^h^) 7i-^) -N- (2, 2-$/x S 

) -N- ( (6- (3- ( (3 R) -3, A-VJT)\ytf^Vy~ 1 -4 

)D rMTVy- 1 -4)D -5-y)itn\f'jVy-2-4)D *T)\A 

[fc106] 

r/N^ ^rN^OC 
H H H 

011 ° w 
£^0J2-3£|f|^©#&£ffll\ S^y 2 4 - 1 - 5 lZ$m<D (2S) 

-2-7^7-3- (4- (tert -7° h^ri>) 7x ~JU) - N - (2, 

2-i/,xh+i'ifJl/) -N- ( (6- (3- ( (3 R) -3, 4-VJT 

)ltfs<=>Vy- 1 -4)1) TMTVy- 1 -4)1) -5-7)l£n\f<JVy 

— 2—4 )V) J T)V) 7°P/^>77$K ( 2 0 6 m g % 0. 328mmo I) 

•frbMmtSM (241mg, ®$:82%) £?#£„ 

E S I —MS (m/z) : 8 7 4. 84 [M+H]+. 

[0206] [£^0ij 24-2-1] tert - 7>JU ( 2 R) - 4 - ( 1 - ( {*y 

V)l£* */) tDUtf=Jl>) TizTVy-3 -4)1) -2-JT)Vtf^Vy 

- 1 — [y— h 
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[<bi07] 

n rrN^ 
o 

U&\4- 1 TfrBfcflDt e r t -7>;u (2 R) -

2 — / =$-)\/ 1 — \y— h (45 1 mg, 2. 25mm 

ol) £s<yV)l 3-t^VTH'TVy-1 -tUlsrf^VU-h (500 

m g % 1. 88mmo I ) frf), ^IIB'fb-n ̂  (6 1 Omg, JR^ : 8 3 %) 

zmtc0 

E S I —MS (m/z) : 3 9 0. 3 5 [M+H]+. 

[0207] lWk®\ 2 4-2-2] ^<yV)l 3- ( (3R) -3, 4~VJT)\y^ 

=?*jy- 1 -4)D TMTVy- 1 

[<bi08] 

Q/CX^NT 
O 

^5t^!l4 - 2 2 4-2-1 £IE*t<D tert 

-7>;U (2 R) -4- (1- ( (^>v;U^dr^>) 

^>-3--T>/U) - 2-/T)\s\f^Vy- 1 -^><U#drvU-h (6 6 0 

mg% 1. 7 0 m m o I ) t>s (4 2 3 m g % JR^ : 8 2 %) £ 

t#/c o 

E S I —MS (m/z) : 3 04. 18 [M+H]+. 

[0208] [S^js^y 2 4 — 2 — 3] (2R) -4- (7MT*Jy-3-4 )l) ~ ^ , 2 
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[<bi09] 

r^N' 

HN -J 
mmy4 -3 mmm2 4 - 2 - 2iztmo^yvii 
3- ( (3 R) -3, 4-VJT)\sd^Vy-\ -4 )\/) T-iz'TVy-

1 — l/-h (4 23mg, 1. 39mmol) 

Ufa ( 2 3 6 m g ) & d t ft < . X<DJxfalZR^fc 
o 

E S I —MS (m/z) : 16 9. 8 3 [M+H]+. 

[0209] [##0U 1 ] 

(6 S, 9 a S) -N-^>^jU-8- ( (6- (3- (4- (^/^U;7 

$y) kf^'J $/>- 1 -4)1) TizTVy-1 ~4 JU) ~ 5 -7)ltU tf'j 

^>-2--fjU) /^JU) -6- ( (4 - t: h'P^^i —JU) JT)D -

4, 7 -V£*V - 2- (7°P7°- 2 -IV- 1 —-f JU) -^^^kh'P-

1 [2, 1-c] [1, 2, 4] h 'J 1 

$ K 

[>fbi 10] 

OH 

£!^0J2-4£|f|^©#&£El\ mm^l 2 5 - 7 (C§E*6© (2S) -2 

- (2- ( ( JU) 7$^) (7°P7°-2-XV-1 -

-f JU) 7$ 7 ) 7"tr K) - 3 - (4 - (tert -7° h^i>) 7i — 

JU) -N- (2, 2-*>*1 h^Vi^JU) -N- ( (6- (3- (4- (*>* 
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Vy- 1 TizTVy- 1 -4JU) -B-yji 

#nt?'JVy-2-4Jls) JTJU) 7°P /\°>7 5 K (2 0 Omg, 0. 2 2 

5 mm o I ) *II3^t) (3 7. Img, JR$ : 2 2%) £?#fc0 

1 H — N M R Spectrum (4 0 0 MHz, CDCI3) 8( 

ppm): 1.60-2. 00 (6H, m), 2. 0 8-2. 18 ( 

1 H, m), 2. 2 1 (6 H, s), 2. 95 (1 H, d, J 

= 10. 7 Hz), 3. 0 9-3. 2 2 (2 H, m), 3. 35-

3. 71 (8 H, m) , 3. 86 (2H, d, J=7. 0 Hz) 

4. 09 (1 H, dd, J =4. 1 Hz, 11.1 Hz), 

4. 20 (1 H, dd, J =5. 3 Hz, 15.2 Hz), 

4. 2 7 -4. 4 7 (3 H, m) , 4. 9 0-5. 0 2 (2 H, m) 

5. 12-5. 33 (3 H, m), 5. 64-5. 79 (1H, 

m), 6. 45-6. 62 (4H, m), 6. 63-6. 73 (2H 

m), 7. 1 3 (1 H, dd, J = 7. 9 Hz, 11.4 

Hz), 7. 19-7. 44 (5H, m), 9. 82 (1 H, br 

s ) . 

E S I —MS (m/z) : 7 4 0. 7 0 [M + H]+. 

[0210] mmm25-M 1- (1- (y'71-JM^b) TizTVy-3 ~4)\s 

) -N, N-V^TJ^t^'jVy-4-y$y 

[fc111] 

mmm i -3-1 £mis©N, N-V*TJU<J v 
y — 4 — T7 <y ( 6 4 0 m g % 5. OOmmo I) ^ ( 1 . 3 

0 g% J|X$ : 8 9%) £ 

E S I —MS (m/z) : 3 5 0. 3 5 [M + H]+. 
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[0211] [1^2 5-2] 1- (yizTVy-3-4 Jl) -N, N 

\) vy-A -y^y 

[fc112] 

ry^ 
rrN^ HN -J 

mmm 1 -3-21^002 5-1 iz$m<D 1 — (1 

- (VyjL-JUTJI) yHTVy-3-4)\y) -N, N-V* 

*jy-Ar-7-zy . 3 0g, 3. 7 1mmo I) 

yV^yMyiKom&ty (i. 2 4 g) ti;Tmtc0 

1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm): 1.46-1. 60 (2H, m), 1.7 3-1. 8 7 ( 

4 H, m), 2. 07-2. 22 (1H, m), 2. 28 (6H, 

s) , 2. 7 7 -2. 8 7 (2 H, m), 3. 12-3. 21 (1 

H, m) , 3. 5 0-3. 5 8 (2 H, m) , 3. 59-3. 66 

( 2 H , m) . 

[0212] [1MJ2 5-3] (6- (3- (4- {V* T)V7 $ J ) ^'JVy- 1 

-\-4)\y) -5-7)l>£u£°'jVy-2-'tJl>) JO 

ryN 
N. MJ HOXCF 

1 mss© (6 — -^pp — 5 — 7)i>£• t?uv 

y-2-4 )i) j-)\, (200mg, 1. 24mmol) ££^0iJ2 5 

-2(CiES©1- (THTVy-3-4 )\y) -N, N - V * u Vy 

-A-y^yt^yVii^yMy©(6 5 om g) -frb, mmtSM 
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( 2 4 0 m g , JR^ : 6 3%) 

E S I —MS (m/z) : 3 0 9. 11 [M+H]+. 

[0213] [1^2 5- 4] 6- (3- (4- {V* T)V7 $ J ) 1-

-fJU) 1 -'NU) - 5 -yjutu tf'j 2 

K 

[fc114] 

rA 
rr1^ 

mmmz 5 -3(C§E*6© (6- (3- (4- (V * ?)\,7 J ) 
y-\-4)\A 7HTVy- 1 -4)D -b-y)itu\^)Vy-2-4)i 
) (240mg% 0. 7 7 9mmo I ) ZiV 0 UU J *P y (6. 

0 0 m L) 0°CXTX-^~Ty /i-B-Vj-y (4 0 0 

m g ) 1 . 5 L/c0 J5J&$I^tKCj^7.kfli^ h U 7 A7jC^& 

s T£l%M.T K U ^••/1x>/UA-ettl±l L/co ^ 

Jf«It^hU7AT-$£:)tU WMitSM ( 

3 2 Omg) £?#fc0 d £ d <h ft < % &<D&lfclzmvt£o 

[0214] [1^2 5-5] 1- (1- (6- ( ( (2, 2-yih^>if^) 7 

$y) y^JU) -3-y)i£u\^)Vy-2-4)D 7MT*Jy-3-4 )\s 

) -N, N — y>-4-7$> 

[^115] 

rV-
\/0 H 

mmmi -1 -1 mmm2 5-4iz$m(D6- (3 
- (4- J) \f^)Vy- \ -4 )\y) 7HTVy-\ -4)1 

) - 5 -S)V£U tf'j 2 -tUlssOlsTt: K (3 2 0 m g % 1. 04m 
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m o I ) t~fc$fc(D2, 2 -*/l 1 (1 70mg, 1 

. 28mmo I ) ( 2 3 0 m g % JR^ : 5 4 %) %:%tc0 

E S I —MS (m/z) : 4 24. 4 2 [M+H]+. 

[0215] [1MJ2 5-6] (2 S) -2-7^7-3- (4- (t e r t -7>dr 

*» 7x~JU) -N- (2, 2-$/i h^x^JU) -N- ( (6- (3-

(4- d^vy- \ )\y) yHTVy- \ )\y) 

-5-7)l>£u£°'jVy-2-'tJl>) JTJl) 7°P/^>7$ K 

[-fbi 16] 

mmm2~], mmm2-2tmmm^m^ (fcfcu IS^O^HA 
T U < H B T U £ffllNfe) . 2 5-5 (C§E*6© 1 - ( 1 - (6 

- ( ( (2, 2 -$/i h^x^JU) 7^7) ^^JU) - 3 -7JU^"P tf'j 

*>*:/-2->nu) j7-tf^>*v-3->Nu) -N, N ^jutr^'j vy-
4-y$y ( 2 3 0 m g % 0. 542mmol) frbs WMitSM (2 5 0 

m g , TO : 7 2 %) £?#fc0 

E S I —MS (m/z) : 64 3. 64 [M+H]+. 

[0216] [1^2 5-7] (2 S) -2- (2- ( ( (/C/*>MU2JJU/^E>NU) 7 

$y) (7°P7°— 2-i>- 1 —r>*U) 7$y) Z-trhZ^K) -3- (4 

- (tert - 7>+y) yjL—Jl) -N- (2, 2 - h dr^X^JU) 

-N- ((6- (3- (4- (^y^juz^y) tr^'j1 --nu) y 

MTVy-\ -4)\A - 5-y jitney Vy-2-4 )D JTJi) 7°PA 



WO 2015/098853 132 PCT/JP2014/083932 

[-fbi 17] 

^T^X7' H H H 
NYN^N^fN—^o 

o J o = 

-O 

-1 mmm2 5-6iz$m(D (2s) 
- 2 ~7 $ J - 3 - (4 - (tert - 7° h =£s» 7i —Jl) - N - (2, 
2-i;ih+i'ifJH -N- ( (6- (3- (4- (^y^UZ^y) tf 

1 -4)D m'TVy-i-4 JI) - 5 -7Jitu b°u vy- 2 
~4Jl) J TJl) 7°P/^>77$K ( 2 5 0 m g % 0. 389mmo I) 

, WMitSM (2 9 0 m g, IX$: 8 4%) £?#fc0 

E S I —MS (m/z) : 8 8 8. 9 9 [M+H]+. 

[0217] mmm2i 

(6 S, 9 a S) -N-^>yyu-8- ( (6- (3- ( (3R) -3- ( 

VJTJ17$ J) -4JI) 7i£TVy-1 -4JI) 

- 2-4 Jl) JTJl) -6- ( (2-7>/U^-p-4 - t KP^ri>7x-jU) 

JTJl) -4, l-V£*V-2- (7°P 7°-2-x>-1 —T >*U) -^7 

KP- 1 [2, 1-c] [1, 2, 4] h'J7^>-1-

K 

[>fbi 18] 

fCW 
N. .NCT X 

0 

P" ̂  "OH 

1 mmm 1-1-6(CIES© (6S, 9 aS 
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) -N-'C/S/JU-6 - ( (2-yjltU-4 - t: -Jl) 

Jl) -8- ( (6-7J^Pt0|J^>-2 -4)1) JTJl) -4, 1-Vt 

dp v - 2 - (y°ny°- 2-niy- ] -4Jl) KP- 1 H-k°7^' 

J [2, 1-c] [1, 2, 4] h U TVy- 1 -^U^dp^ K (3 0. 

Omg, 0. 0520mmo I) 2 6-2 (C§E*6© (3 R) - 1 -

(TizTVy-3-4 )D -N, U^>-3-7$> (8 

8. Omg, 0. 2 6 0mmo I ) ^IlE'fb'n ̂  (5. 90mg, i|X^ 

: 1 6%) %mtco 
1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm): 1.56-1. 69 (1H, m), 1.84-1. 96 ( 

1 H, m), 2. 1 8 (6 H, s), 2. 2 7 -2. 3 6 (1 H, 

m), 2. 71-2. 87 (2H, m), 2.92-3.00 (1 

H, m), 3. 08-3. 18 (2H, m), 3.29-3.35 

( 1 H, m), 3. 48-3. 60 (3H, m), 3.60-3. 

7 2 (2 H, m), 3. 75-3. 82 (1H, m), 3.84-

3. 91 (1 H, m), 3. 94-4. 00 (1 H, m), 4.0 

1 -4. 07 (1 H, m), 4. 17-4. 30 (2H, m), 4 

.37-4. 50 (1H, m), 4. 93-5. 01 (1H, m), 

5. 17-5. 24 (2H, m), 5. 24-5. 28 (1H, m 

), 5. 38-5. 47 (1H, m), 5. 65-5. 80 (2H, 

m), 5. 86-5. 93 (1H, m), 6.22-6.25 (1 

H, m), 6. 37-6. 39 (1H, m), 6.44-6.48 

( 1 H, m), 6. 68-6. 72 (1H, m), 6.75-6. 

8 1 ( 1 H, m), 7. 21-7. 26 (2H, m), 7.28-

7. 32 (1 H, m), 7. 34-7. 40 (2H, m), 7.4 

1-7. 47 ( 1 H, m). 

E S I —MS (m/z) : 7 2 6. 5 9 [M+H]+. 

[0218] [i^2 6-1] (3 R) - 1 - ( 1 - (Vy^-JIJTJI) TifTVy 
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-3-4)D -N, N-v*TJiduijVy-3-y$y 

[-fbi 19] 

- 3-1 mis©i - (vy 

TiiTVy — 3— (5 00mg, 2. 1 1 mmo I) <h TfcUx© (3 R) 

- ( + ) -3- J) -£°U'jVy ( 2 8 9 m g % 2. 5 3m 

mo I ) mmtSM (4 5 8 m g, JR^ : 6 5%) £?#fc0 

1 H — N M R Spectrum (400 MHz, CDC I 3) 8 ( 

ppm): 1.63-1. 74 (1H, m), 1.91-2. 03 ( 

1 H, m), 2. 09-2. 1 5 (1 H, m), 2. 1 8 (6 H, 

s), 2. 27-2. 37 (1H, m), 2.66-2.76 (2 

H, m), 2. 79-2. 83 (1H, m), 2.92-2.96 

(2 H, m), 3. 06-3. 13 (1H, m), 3.33-3. 

3 8 (2 H, m), 4. 40 (1 H, s), 7. 1 5-7. 20 ( 

2 H, m) , 7. 2 4- 7. 2 9 (4 H, m) , 7. 38-7. 4 

2 (4 H, m) . 

[0219] [1^2 6-2] (3 R) -1- (TizTVy - 3 - 4 Jl) -N, N-V 

JTJltf • <J vy - 3 - 7<y 

[>fb120] 

H 
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mmmze-Mztm® OR) 
-1- (1- (VyjL-JUTJI) yHTVy-3-4 JI) -N, N-V 

J TJldn u Vy-3 -y$y (4 5 8 m g, 1 . 3 7 mm o I ) *1 

mtSM^^-yVJl^-yMytCDESty] (4 0 8mg) <h LTt#/c0 

E S I —MS (m/z) : 170. 0 [M+H]+. 

[0220] [##0J 3] 

( 6 S , 9 a S) — N — ^yVJl — 8 — ( (6- (3- (4- (^^UZ 

$y) vy- i --nu) i --nu) -5-7JU^P tf'j 
^>-2--r;U) y^JU) -6- ( (2 —7;U^-p-4 - t: h'P^?! — 

JU) ^JU) -4, 1 -V£*V-2- (7°P7°- 2-i>- 1 ->HU) -

^^7^kKP-1 H-t°7^V [2, 1-c] [1, 2, 4] 

1 — K 
[^121] 

^JfeflJI mmm2 7 - 4lZ$m(D (6S, 9aS) 

*^U) -6- ( (2 —7JU;tP —4 — t: h'P^>7i-Jl) JTJl) -4 

, 7 -V£5-V-2- (7°P 7°- 2 -IV- 1 -4 Jl) -^^^kh'P-1 

K (40. Omg, 0. 0655mmo I) £s Wtftm 2 5-2 (C|E «£© 1 

40. Omg, 0. 0655mmol)Av ^b^ieElb n't) (19. 0 m g % JR 

^ : 3 9%) %mtco 

[2, 1-c] [1, 2, 4] h U 7Vy~ 1 

- (Z-tf^^V-S-^jU) -N, N-^p<51>'UH0^U^>-4-7$> ( 
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1 H-NMR Spectrum (400 MHz, CDC I 3) 8 ( 

ppm): 1.21-2. 16 (7H, m), 2. 20 (6H, s 

), 2. 88-2. 98 (1H, m), 3. 09-3. 20 (1H, 

m), 3. 3 5-3. 7 8 (1 OH, m), 3. 81-3. 89 ( 

1 H, m), 4. 09 (1 H, dd, J = 4. 2 Hz, 11. 

2 Hz), 4. 16-4. 31 (2 H, m), 4. 34-4. 42 

( 1 H, m), 4. 52 (1 H, dd, J=7.4 Hz, 15 

. 6 Hz), 4. 91 ( 1 H, d, J = 1 3. 9 Hz), 5. 

19-5. 29 (3 H, m), 5. 45-5. 53 (1H, m), 

5. 67-5. 81 ( 1 H, m) , 6. 0 0-6. 0 7 (1H, m) 

6. 42-6. 51 (2H, m), 6. 62 (1 H, dd, J 

= 2.7 Hz, 7.8 Hz), 6. 7 7 -6. 8 3 (1 H, m) 

7. 09 (1 H, dd, J =8. 0 Hz, 11.9 Hz), 

7. 23-7. 43 (5 H, m). 

E S I —MS (m/z) : 7 5 8. 6 7 [M+H]+. 

[0221] [i^2 7-1] ( (Q-OUU-b-y )l£u\^)Vy~2~4 )D J 

TJD (2, 2-->*1 

1-1-1 Tfrl5CD6 -Ouu- 5 

tf'j Vy-2 -ti)W<)\,T£ K (1 9 8 m g ) (2 3 3 m g 

s TO : 6 8%) %mtco 

'H-NMR Spectrum (400 MHz, CDC I 3) 8 ( 

ppm) : 1. 22 (6H, t, J=7. 1 Hz), 2. 75 ( 

2 H, d, J = 5. 5 Hz), 3. 47-3. 61 (2H, m) 

3. 6 4-3. 7 7 (2 H, m) , 3. 90 (2H, s) , 4 

. 63 (1 H, t, J =5. 5 Hz), 7. 32 (1 H, dd, 

[<b122] 
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J = 3. 3 Hz, 8. 2 Hz), 7. 4 0- 7. 4 9 (1H, 

m) . 

[0222] [1^2 7-2] (2S) -2-7^7-3- (4- (^V^U^dpv) 

-2-7J^P7i-Jl/) -N- ( (6 • • - 5 -7)l£U If'J Vy-

S^JI -1 -1 £^$12 

7-1 IE m<D ( (6 -Ouu- 5 ~-J)\s£u b°'J Vy- 2 ~4iV) JTJl) 

(2, 2 — VJL h dr^>x^;U) T$y (233mg% 0. 842mmo I) 

(4 4 5 m g % JR^ : 9 7%) £?#fc0 

E S I —MS (m/z) : 5 4 8. 3 8 [M+H]+. 

[0223] [M^J2 7-3] (2S) - 2- (2- ( JU) T < 

J) (7°P7°- 2 —1>- 1 ->NU) 7$y) T7 Iz h T7 $ K) -3- (4-

(^>:^;t^>) -2-7MP7Hil/) -N- ( (6——5 — 

7;i/^P tf'j *>*V-2 -N- (2, 

2->NU) *3MU) -N- (2, 2-^l h^x^U) 7°P/^>7$ K 

[>fb123] 

[>fb124] 
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mmmi -1 mmm 2 7-2^®© (2s) 
-2-7$J -3- (4- (^<yV)lt^V) - 2 -7MP7I-Jl) ~ 
N- ( (6—^PP — 5 — 7 )l£ U tf 'J V y — 2 — 4 Jl) /TJl) -N- ( 

o I ) frbtWMitSM (5 7 9 m g, JR^ : 9 0%) £?#fc0 

E S I —MS (m/z) : 7 9 3. 6 2 [M+H]+. 

[0224] [1^2 7- 4] (6 S, 9aS) - N8 - ( (6-^PP 

- 5-7 Jitnd'j Vy-2-4 Jl) *TJi) -6- ( (2-7;U^P-4 
- t KP^pi>7x —Jl) *T)l) -4, 1 -Vt^V - 2- (7°P7°-2-

i>-1 -^^) -^-^^tKP-1 H-tf7syV [2, 1-c] [1, 2 

, 4] h U TVy- 1 -K 

[^125] 

1-1-5&£t?mmm6 mmm2 
7-3(C§Ei6© ( 2 S) -2- (2- ( (^<yVJltlJl/<:E4Jl) 7 < S ) 

(7°P7°- 2-x>- 1 -4)1) ~7$J) 7"trK7$K) -3- (4- (^ 

-2-7J^P7x-^) -N- ( ( 6 - 0 P P - 5 - 7)1 

tn tf'j Vy- 2 -4 Jl) *T)D -N- (2, 2-i/ih^^ifJi) 7° 

PA>7$ K ( 5 7 9 m g % 0. 730mmol) frbiIlE^t) (2 8 8 

mg, IX$: 65 %) £?#fc0 

E S I —MS (m/z) : 611. 34 [M+H]+. 

[0225] [##$J4] 

( 6 S , 9 a S) - N —6 - ( ( 2 - 7 Jit P - 4 - t: K P ̂ V 

7 JL-JI) *T)l) -8- ( (5—7 Jit P — 6 — (3- ( (1 S, 4 S) 

2 , 2 — i/i h JiT)l) ^P/^V7$ K (4 4 5 m gN 0. 8 12mm 
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— 5 — (7°PA>— 2-4 )l) -2, [2. 2. 1 ] /s 

-JOy-2-4 )D yHTVy- \ -4)\y) \fjVy-2-4)i) *T)D 

-4, l-Vt^rV-2- (7°P 7°-2-l>- 1 --f JU) -^^7^t:KP 

-1H-tf^>V [2, 1-c] [1, 2, 4] h U 1 

K 

6." 
[>fb126] 

H T<^:N' V° ry^ 
-N^A-0 

0 'XL F^^OH 

1-1-51 -1 - 6 1^2 

8-7(C|ES© ( 2 S) -2- (2- ( (^<yV)Utl)U/<:E4)U) 7 < S) 

(7°P7°- 2 —1>— 1 —T >*U) 7^7) 7"trK7$K) -3- (4-

yVJlt^V) ~ 2 -7MP7I —JU) -N- (2, 2-^xh^ri>x51 

JU) -N- ( (5—7 )l>£ P — 6 — (3- ( (1 S, 4 S) -5- (7°PA 

>-2-4)1) ~2, 5 -VT-ififVOU [2. 2. 1 ] ^7°^ > - 2 --f 

)l) TMTVy- 1 -4)1) £°'J Vy-2-4 )l) *T)\s) 7°P/^>7$ K 

(1 1 6 m g ) txb\ilE'fb-n^ (14. 6mg% 1|X^ : 1 6%) ^t#/c0 

'H-NMR Spectrum (400 MHz, CDC I 3) 8 ( 

ppm) : 0. 97 (3H, d, J=6. 3 Hz), 1. 04 ( 

3 H, d, J =5. 9 Hz), 1. 61-1. 70 (1 H, m) 

1. 73-1. 81 ( 1 H, m), 2. 36-2. 46 (1H, 

m), 2. 59-2. 83 (4H, m), 2. 98-3. 05 (1H 

m), 3. 10-3. 18 (1H, m), 3. 39-3. 79 ( 

1 0 H, m), 3. 82-3. 90 (1 H, m), 4. 08 (1 H 

dd, J = 4. 3 Hz, 11. 1 Hz), 4. 13-4. 2 

1 ( 1 H, m), 4. 21-4. 34 (2H, m), 4.49(1 
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H, dd, J = 7. 1 Hz, 15. 9 Hz), 4. 91 (1H 

d, J = 1 3. 9 Hz), 5. 18-5. 30 (3H, m), 

5. 49 (1 H, dd, J = 4. 2 Hz, 10.8 Hz), 

5. 69-5. 82 (1H, m), 6. 03-6. 09 (1H, m) 

6. 4 2-6. 5 2 (2 H, m), 6. 5 7 -6. 6 3 (1H, 

m), 6. 80-6. 88 (1H, m), 7. 08 (1 H, dd, 

J = 7. 8 Hz, 11.9 Hz), 7. 18-7. 42 (5H, 

m) . 

E S I —MS (m/z) : 7 7 0. 7 3 [M+H]+. 

[0226] [i^2 8-1] 1- (6- (^ihdr^^U) -3-7 

y-2-4Ji) yHTVy-3-£-)\y 

1^2 4-1 -2mmm2 4-1 -1 iztmo2 

-^••-6- (*/i TJl) ~ 3-7 Vy (1 5 Omg 

% 0 . 6 4 2 m o I ) t ̂ ^.(DTizTVy — 3 — (10 5m 

g% 0. 9 6 3mmo I ) ^ (89. Omg, 1|X^ : 5 1 % 

) £?#fc0 

'H-NMR Spectrum (400 MHz, CDC I 3) 8 ( 

ppm): 1.19-1. 31 (6H, m), 3. 5 1-3. 76 ( 

4 H, m) , 3. 9 3-4. 04 (2 H, m) , 4. 34-4. 4 

7 (2 H, m), 4. 68-4. 81 (1H, m), 5.29(1 

H, s), 6. 85-6. 94 (1H, m), 7.10-7.21 

( 1 H , m) . 

[0227] [1^2 8-2] 1- (6- (^ih + ̂ ^f^) - 3 - 7 • tf 'J V 

y-2-4)1) yizTVy-3-ty 

[<b127] 
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[<b128] 

F 

mmm7 -2 - (6 — ( 

£—){/ (2 1 4mg, 0. 792mmol) (212 

mg) £?#fco 

'H-NMR Spectrum (400 MHz, CDC I 3) 8 ( 

ppm) : 1. 2 0-1. 3 2 (6 H, m), 3. 5 3-3. 7 7 ( 

4 H, m), 4. 92 (4H, d, J =2. 0 Hz), 5.3 

2 (1 H, s), 7. 01-7. 09 (1 H, m), 7.27-7 

. 3 2 ( 1 H, m) . 

[0228] [1^2 8-3] (1S, 4S) -2- (1- ( 6 - VJL h * T)V) 

- 3 -y)i£u vy- 2 -4 )i) rizTVy - 3 - 4 JU) -5- (7°P 

/iy-2-4JU) -2, 5 -VT+fdVOU [2. 2. 1]^7°^> 

s^yi -3-1 mmm2 8-2iz$m(Di - (6 

- (VJL TJI) -3-yjitn\^jVy-2-4Ji) rMTVy-

3 —£y (57. 6 m g % 0. 215mmol) tTfiffcfD (1 S, 4S) -

2- (7°PA>— 2--T)V) -2, 5-V7*f¥V0n [2. 2. 1 ] ^7° 

0 y (9 5 . Omg, 0. 2 5 8mmo I ) ^ (66. 0 m 

g% TO : 7 8%) £?#fc0 

E S I —MS (m/z) : 3 9 3. 3 3 [M+H]+. 

VJ: h^V^TJls) -3-7 Jit U\fx)Vy-2--i )i) -y^=$-*jy-3-

[>fb129] 
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[0229] [i^2 8-4] 5—7 • — 6 — (3- ( (1S, 4S) -5 - (7° 

• A>-2-4)1) -2, 5 -V7+nfVOU [2. 2. 1]^7°^>-2 

-4)1) TMTVy- 1 -4)1) kf'J Vy-2K 

[>fb!30] 

0 "N" 
N.-

1^002 4 - 1 2 8 - 3 lZ$m<D (IS 

, 4 S ) -2- (1- (6-*>*l ^JU) — 3 — 7 )l>£ U t?'J Vy— 

2-4)1) TizTVy-3-4 )D -5- (7°PA>-2-4 )D ~2, 5 

— VT'ftf-yOU [2. 2. 1] /Ss7°^> (1 5 7 m g % 0. 428mmo 

i) frbt(53. 5mg) £?#fc0 z.nix±mmt^z.t 
&<, )X(D&mzm^tc0 

E S I —MS (m/z) : 319. 18 [M+H]+. 

[0230] [1^2 8-5] (2, 2 - VJL h dp^i^U) ( ( 5 - 7JU^" • - 6-

(3- ( (IS, 4 S) -5 - (-Ju^y-2-4 )l) -2, 5-$/*7+ftr 

[2. 2. 1]^7°^>-2-4)1) TifTVy- 1 -4)1) t?'JV 

y-2-4)D *T)D T$y 

[<b131] 

•Crstif3" 
ss~ 

T 

mmv -1-1 M^2 8-4(CiES©5-7;u 

^•-6- (3- ( (1 S, 4 S) -5- (7°PA> — 2 —4 )l) -2, 5 

-VT-ififVO • [2. 2. 1 ] ^7°0y~ 2-4)1) TizTVy-1 -4 

)V) tf'j 2 KOflfa (5 3. 5 m g) 

(62. Omg, ®$:82%) £?#fc0 
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E S I —MS (m/z) : 4 3 6. 3 9 [M+H]+. 

[0231] [11012 8-6] ( 2 S) -2-75 7-3- (4- (') 

-2-7i^P7x-Jl') -N- (2, 2-^X Sdf^X^JU) -N- ( ( 

5-7;U^P-6- (3- ( (1 S, 4 S) -5- (7°PA> — 2 — -f JU) 

-2, 5-^7+ftf^P [2. 2. 1 ] ^7°^>-2->Ol/) 7"tz>^> 

— 1 —f >>U) b0,J^>-2->nU) y^JU) 7°P/\°>7$ K 

[4b132] 

M^1 -1 -2£d;Tm^!l1 -1 gSfitfliJ 2 

8-5(C|BtlCD (2, 2-$/x S*$/X3MU) ( ( 5 - 7JU:t P - 6 - (3 

- ( (1 S, 4S) -5- (7°PA> — 2 —f Jl>) -2, 5-^7lf^>£ 

p [2. 2. 1 ] A^>-2-4Ji) TizTVy- 1 ->r;i/) 

2 - >f ;u) y T)V) 7$v (62. Omg, 0. 142mmo I) ^ ̂ IIE 

itSM (8 4. Omg, W: 86%) £?#fc0 

E S I —MS (m/z) : 7 0 7. 6 9 [M+H]+. 

[0232] [£^$1 2 8 - 7 ] (2S) -2- (2- ( 4 )l) 7 5 

y) (ztuzf-2-X>- 1 ->TJ\/) 7$y) 7-tzK7SK) -3- (4-

(^yVJVt^V) -2-7MP7 x~;U) -N- (2, 2-^xhdpv 

X^JU) -N- ( (5-7>lU^P-6- (3- ( (1 S, 4S) -5- (7° 

pA>-2--f;U) -2, 5-v7+f^>^P [2. 2. 1]^7°^>-2 

—ryu) 1 ->r;i/) tr 2->nu) y^u) 7°PA>7 
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[<b133] 

NJ 

-1 s^y2 8-6(c§E*6© (2S) 

-2-7$; -3- (4- (siy is )]/£%•*/) - 2 -7MP7I-Jl) -

N- (2, 2-J/ih dp^i^JU) -N- ( (5-7;U^P-6 - (3- ( 

(IS, 4 S) -5- (7°PA>—2-4)1) ~2, 5 -VT-ififVOU [ 

mmtSM (1 16mg, Jifi) £?#fc0 

E S I —MS (m/z) : 9 5 2. 9 5 [M+H]+. 

[0233] [##0J 5 ] 

( 6 S , 9 a S) — N 6 — ( ( 2 - 7 Jl£ P - 4 - t: K P 

7 JL-JI) ^TJl) -8- ( (6- (3- (2- (^JU* U > - 4 

--nu) JLTJI) 7$;) yHTVy- \ -4JI) \zyvy-2 -4)D ; 

TJl) -4, l-Vt^y-2- (7°p 7°-2-x>-1 -4)1) -£0 0 

t:KP-1 H-t7^V [2, 1-c] [ 1 , 2, 4] h U 1 

K 

[^fb 134] 

2. 2. 1 ] ^7°0y- 2 -4 Jl) TizTVy- 1 ~4)D £°>JV -2-

4 Jl) ^ TJl) 7°PK (84. Omg, 0. 1 1 9mmo I) 
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mmm 1-1-56mmmz 

9-7(C|ES© (2 S) -2- (2- ( ( (^<yV)Utl)U/<:E4)l) T $ J 

) (7°P7°- 2-i>- 1 -4)1) T$y) 7"trK7$K) -3- (4- ( 

^yVJlt^V) - 2 -7MP7I —Jl) -N- (2, 2-^xh^ri>X 

TJl) —N— ( (6— (3— (^TJl (2— 'J y — 4 — 4 Jl) if1 

JU) r$y) rizTVy-i -4)D t°'j vy- 2 -4JI) /TJI) 7°PA 

> T7 $ K (1 1 Omg, 0. 1 1 7mmo I) ^lilE'fb'n ̂  (35. 0 m 

g , TO : 3 9 %) £?#fc0 

'H-NMR Spectrum (400 MHz, CDC I 3) 8 ( 

ppm) : 2. 27 (3H, s), 2. 3 7 -2. 5 2 (6 H, m 

), 2. 54-2. 71 (2H, m), 3. 11-3. 20 (1H, 

m) , 3. 34-3. 44 (2 H, m) , 3. 4 8-3. 7 7 (1 

1 H, m), 3. 87-3. 95 (2H, m), 3.99-4.0 

6 (1 H, m), 4. 1 6-4. 30 (2H, m), 4.43(1 

H, dd, J = 6. 7 Hz, 15. 3 Hz), 4. 97 (1H 

d, J = 1 3. 9 Hz), 5. 18-5. 28 (3H, m), 

5. 39 (1 H, dd, J = 4. 2 Hz, 10.6 Hz), 

5. 6 6-5. 7 8 (1 H, m), 5. 93 (1 H, dd, J=2 

. 1 Hz, 8. 4 Hz), 6. 25 (1H, d, J=8. 4 

Hz), 6. 33-6. 39 (1H, m), 6.40-6.47 (1 

H, m) , 6. 6 8-6. 7 7 (2 H, m), 7. 21-7. 47 

( 6 H , m) . 

E S I —MS (m/z) : 7 5 6. 6 2 [M+H]+. 

[0234] [M^2 9-1] 1- (6- (1, 3-V£*V^y-2-4 )l) t?'JV 

y-2-4)1) ~7-\zTVy-3-£-)l 

[<b135] 
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1 -2msk©2- d, 3-vt*v 

=?y- 2 --r Jl) - 6 ~7JltU tf'j Vy (2 0 0 m gs 1. 18mol) 

t. ffrUxCDZ'tz TVy — 3 — jU iHItinl ( 1 9 4 m g % 1. 77mmol 

) fobs mmtSm ( 2 6 3 m g % TO : Jifi) £?#fc0 

'H-NMR Spectrum (400 MHz, CDC I 3) 8 ( 

ppm): 3. 83-3. 91 (2H, m), 4. 00-4. 20 ( 

4 H, m) , 4. 2 6-4. 3 5 (2 H, m) , 4. 70-4. 8 

3 (1 H, m), 5. 72 (1 H, s), 6.24-6.31(1 

H, m) , 6. 8 0-6. 8 9 (1H, m), 7. 42-7. 5 

3 ( 1 H, m) . 

[0235] [1^2 9-2] 1- (6- (1, 3 - V* dp V ^ > - 2 - -f Jl) t?'JV 

y-2-4)i) y-\zTVy-3-ty 

mmm7-2 1^0029-wc§Eii©i - (6 — ( 

Jl ( 2 6 3 m g % 1. 1 8 m m o I ) ^MeElb (261m 

'H-NMR Spectrum (400 MHz, CDC I 3) 8 ( 

ppm) : 3. 9 9-4. 2 3 (4 H, m) , 4. 82 (4H, s 

), 5. 75 (1 H, s), 6. 47-6. 57 (1H, m), 

6. 98-7. 04 (1H, m), 7. 55-7. 65 (1H, m) 

[0236] [1^2 9-3] 1- (6- (1, 3-V**V^y-2 -4 Jl) t?'JV 

y-2-4JI) -N-^TJl-N- (2- CEJlfc'J y-4 -4 Jl) ±TJl 

[<b136] 

- 3 -
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[<b137] 

SlitM 1 - 3 - 1 £ SiSiftl 2 9-2 1CJ3«® 1 - ( 6 

- (1, 3 -Vt^V^y- 2-4 Jl) \^)Vy-2--< Jl) TitTVy-

3-^> (1 30mg, 0. 590mmol) (hffrlJxCD^ TJl ( 2 — (-EJl 

7j\ 'J y — 4 — 4 Jl) ±TJl) (1 7 6mg, 0. 7 6 7 mmo I) i)N 

e>, mmtsM (151 m g, w = 1 6%) £?#fc0 
E S I —MS (m/z) : 34 9. 2 2 [M+H]+. 

[0237] [£^$1 2 9 - 4 ] 6- (3- {*T)l (2- 'jy — 4—^Jl) I 

^JU) 757) 1 -'NU) 2—)U<)lT\L K 

[^fb 138] 

O^^NTN'^NQ) 

mmM2. 9-3(C§E*6© 1 - (6- (1, 3-Vt^y^y-2-4 )D 

\f\)Vy-2-4)l) — N — T)l~ N — (2- (^JU*'J y-4 -4 j\,) 

JiTJl) TifTVy-3-T$y ( 1 5 7 m g % 0. 451mmol) tT7 

iz h— h'JJU (5. OOmL) % TK (0. 500mL) % p — 

(3 8 6 m g % 2. 0 3mmol) 1 

0 cmcT5 0tP^i#L/co M^IET^Lfco 

K >J OApm^iJQXs V?nn**yv3 

0ttl±lL/co ZMLfco 

Emu n§E<b^ti©*n* d 22mg) ^mtc0 zti&±mmtzz 

E S I —MS (m/z) : 3 0 5. 19 [M+H]+. 

[0238] [£^00 2 9-5] 1- (6- ( ( (2, 2-i/,xh+i'ifJl/) 75 7) 

*^JU) tf'J Vy- 2 ->T JU) — N — T)l~ N — (2- (^JU*'J>-4 
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-JJI) ±TJl) -7MTVy-2>~7$ 

[>fb 139] 

KI NCT 
N 

mmmi -1 -1 mmm 2 9-4iz$m<D6- o 
- (*TJl (2- y-4 - 4 Jl) ±TJl) T$y) Tiz'TVy-

1 -<Jl) t°'J Vy- 2 -tUl/<JlT£ KOflfa (1 2 2 m g ) fr^HIE-fb 

(55. Omg, IX$: 3 3%) £?#fc0 

E S I —MS (m/z) : 4 2 2. 4 0 [M+H]+. 

[0239] [£^0ij 2 9 - 6 ] (2S) -2-757-3- (4 -(^yVJlt^V) 

-2-yjitnyjL—ji) -N- (2, 2-^ih^VJLTJI) -N- ( ( 

6- (3- (*TJl (2- (^Jlfc'J y-4 - 4 Jl) ±TJl) T$y) 7 if 

TVy- 1 ~<Jl) iflJVy-2-4)1) *TJl) 7°P/^>7$ K 

mmmi -2^^mmm^ -i -3£ifun©#&£ffli\ mmm2 
9-5 izmm® 1 - (6 - ( ( (2, 2-i/i h*VJiTJl) 7$ J) *T 
JI) eu vy- 2 -4 JI) -N-^JU-N- (2- (^u*u >-4--r 

) (9 4. Omg, W : ^M^) ^%tc0 

E S I —MS (m/z) : 6 9 3. 6 2 [M+H]+. 
[0240] [£^00 2 9-7] (2 S) -2- (2- ( ( (^yVJltUl/^JJl) 7 

[>fb140] 

H2N^0 

Jl) JiTJl) 7if TVy — 3 — 7 $. y (55. Omg, 0. 1 30mmo I 
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$y) (7°P7°- 2-x>- 1 -4)1) T$y) TizhT$F) -3- (4 

- ('<yVJlt^V) ~ 2 -7MP7I —Jl) -N- (2, 2-^xhdp 

*/JL?Jl) -N- ( (6- (3- (*T)l (2- {=EJl^)y-4~4 Jl) 

-1 mmm 2 9-6iz$m(D (2 s) 

-2-7$J -3- (4- - 2 -7MP7I-Jl) ~ 

N- (2, 2 -*>*1 h^i^U) -N- ( (6- (3- (*TJl (2- ( 

1 Omg, M : 92%) £?#fc0 

E S I —MS (m/z) : 9 3 8. 84 [M+H]+. 

[0241] [##0J6] 

(6 S, 9 a S) -N-^>^U-8- ( (6- (3- ( (2- (^^JU 

7$y) ±TJI) (*TJI) T$y) TifTVy- i -4JI) -5-7Jit 

Ud'JVy- 2-4 Jl) *TJl) -6- ( (2-7;U^-P-4 - t KPdri> 

7JL-)1) *=5-)l) -4, l-V^^V-2- (7°P7°-2-x>-1 --T 

JU) KP - 1 W-\f.=?VJ [2, 1-c] [1 , 2, 4] KU7 

•v>- 1 - ̂JUTKdp-it $ K 

JLT)D T$y) TifTVy- 1 -4)D £°>j vy- 2 -4 JI) /TJI) 7° 

p/-s>7$ K 

[fc141] 

N. 

=E)l-fcx) y-4 -4 Jl) ±TJl) T$y) Tiz'TVy-1 -4 Jl) \fx)V> 

-2-4Jl) STJI) 7°u/<yy$ K (94. Omg) (1 
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[<b142] 

mmm2 7s^y3o-5(c§E*6© (2s) -
2- (2- ( ( 7$S) (7°P7°- 2 -IV- 1 

~4Jl>) T$y) 7-trh7$K) -3- (4- -2-7 

JU^-P7x~JU) -N- (2, 2-*/l h^l^U) -N- ( (6- (3 

- ( (2- i^JU) U^JU) 75 7) TizTVy-1 

-4)1) -5-7)l>tu£°'JV>-2-4Jl>) *TJl>) 7°P/^>7$ K (2 

6 3 m g % 0. 2 8 8 m m o I ) i)x ^lilE'fb'n ̂  (59. Omg, JR^ : 2 

8%) zmrco 
'H-NMR Spectrum (400 MHz, CDC I 3) 8 ( 

ppm) : 2. 23 (3H, s) , 2. 24 (6H, s) , 2. 

24-2. 44 (2 H, m) , 2. 5 4-2. 6 6 (2 H, m) , 

3. 1 5-3. 72 (1 OH, m), 3. 76-3. 93 (2H, m 

), 4. 07-4. 31 (3 H, m) , 4. 39-4. 51 (1H, 

m), 4. 96 (1 H, d, J = 1 3. 8 Hz), 5.15-

5. 28 (3H, m), 5. 34-5. 42 (1 H, m), 5.6 

5-5. 80 (1 H, m), 6. 09-6. 17 (1H, m), 6 

.36-6. 45 (1H, m), 6. 48-6. 56 (1H, m), 

6. 5 9-6. 7 4 (2 H, m), 7. 09 (1H, dd, J = 

8.0 Hz, 11.7 Hz), 7. 2 0-7. 4 3 (5 H, m) 

E S I —MS (m/z) : 7 3 2. 6 3 [M+H]+. 

[0242] [1I0J3O-1] 1- (6- b'lh —3—7 )l>^ P t? U V 
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X> 
,I\L ,N-V I 

y-2~4)l) -N- (2- (V*T)17$ J) ±TJl) ~ N-*T)l7ii 

TVy- 3 -7$ y 

[<b143] 

<^or 
U 

mmmi -3-1 mmm2 8-2iz$m(Di - (6 

- (VJL t>*V*TJl) -3-7)lXn¥lJVy-2-4)l) 7izTVy-

3-^> (1 80mg, 0. 67 1 mmo I) .hTfcUx© (2 — (V ^ T)17 

$ J) JiTJl) TJl) (1 03mg, 1. 0 1 mmo I ) i)^t 

mmtsm (1 2 8 m g % W : 5 4%) £?#£„ 

E S I —MS (m/z) : 3 5 5. 2 7 [M+H]+. 

[0243] [iMPO-2] 6- (3- ( (2- {V*T)17$J) ±TJl) (*T 

JI) 7$;) 7HTVy- \ -4)D -5-yjitn\fijVy-2-tui/< 

)IT- tl K 

Mb 144] 

nx 
M^y2 4-1 -3tmm^m*mi\ s^$y3o-WC§E*6©I - ( 

6- (*>*i h*V*TJl) -3-7)lXn¥lJVy-2-4)l) -N- (2 

- (V*T)17$J) ±TJl) -N-*T)l7-\zTVy-3-7$y (1 2 

8 m g % 0. 36 1 mmo I ) tx ( 1 0 1 m g ) £ %tc 

o Z.tl£X±MWktZ>Z.£t£<, )*K(D&^zm^tc0 

E S I —MS (m/z) : 281. 11 [M+H]+. 

[0244] [§53a$y3 0 — 3] 1- (6- ( ( (2, 2 -VI hdpis^TJl) 7$S) 

/TJl) -3-7JltUd'jVy-2-4Jl) -N- (2- (^^UZ^ 

y) JiTJl) — N — / T Jl 7 if T V y — 3 —7 $ y 
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Mb 145] 

H mF 
mmmi -1 -1 mmm3o-2iz$m(D6- o 

- ( (2- (V^TJIT$ s) ±TJI) (*TJI) r$y) rifTVy-i 
-4)1) - 5 -yjltU tf'j Vy- 2 -tlJWObTt KOflfa (10 1mg 

) •frbmmtSM (125mg, ®$:87%) £?#£„ 

E S I —MS (m/z) : 3 9 8. 3 3 [M+H]+. 

[0245] [1I0J3O-4] (2S) -2~7$S-3- (4- (^yVJlt^rV) 

- 2 -7MP7I —Jl/) -N- (2, 2-2/1 -N- ( ( 

6- (3- ( (2- (^^JUZ^y) I^JU) U^JU) 7$y) 

^V-I-'NU) - 5-7><U^P tf'j 2-4 Jl) *?Jl) 7°P/^>7 

$ K 

[^fb 146] 

mmm 1-1-2&£t?mmm^-^-3mmm3 
0-3lZ$m(D 1 - (6- ( ( (2, 2-VJL h^VJiTJl) T$S) 
Jl) -3-7 Jit n¥l)Vy-2-4 Jl) -N- (2- (V*TJ17$ J) 
JiTJl) ~ N -^TJlTifTVy- 3 -7$ y ( 1 2 5 m g % 0. 314m 
m o I ) frbtilB'fb-n^ (2 5 0 m g% JR^ : Jffi) %:%tc0 

E S I —MS (m/z) : 6 6 9. 64 [M+H]+. 

[0246] [iMPO-5] (2 S) -2- (2- ( ( (^<yVJltiJly<IE4 Jl) T 

$J) (7°P7°-2-x>-1 -4JI) ~7$J) Z-trhZ^K) -3- (4 
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- |-=£s» - 2 -7MP7I —Jl) -N- (2, 2-^xhdp 

-N- ( (6- (3- ( (2- (V*TJ17$ J) ±TJl) (/• 

-1 1^0030-4 ICIE^© (2s) 

-2-7$; -3- (4- -2-7JU^"P7X-JU) -

N- (2, 2-^ih ̂ i/JL^Jl) -N- ( (6- (3- ( ( (2- (V * 

TJIT$;) ±TJI) (;TJI) T$;) TifTVy- i -4JI) -5-7 

JltU\^)Vy-2-4 Jl) *=f-Jl) -fUi%yy$ K (2 5 0mg) 

(2 6 3 m g, W : 9 4%) £?#£„ 

E S I —MS (m/z) : 914. 82 [M+H]+. 

[0247] immm 2 5 ] 

4- ( ( (6 S, 9 a S) -1- (^yVJltiJl/^j Jl) -8- ( (6-

(3- (4 - 1 -'NU) 1 -'NU) 

7-2-^U) *^JU) -4, 1 -Vt^rV-2- (7°P 7°- 2-IV- 1 

-'NU) KP - 1 W-\f.=?VJ [2, 1-c] [1 , 2, 4] h 

'J TVy-6-4JI) *TJl) ~ 3 -7MP7I —Jl yv\-r KP*fy 

7t77i-h 

TJI) T$y) TifTVy- i -4JI) -5-yjitun°'jvy-2--fJi 

) *TJl) 7°PA>7$ K 

[fc147] 

u 
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Mb 148] 

'J y (2 5 7 yu, Ls 2. 76mmol)<hTHF (10. Om 

L) mmmmnT-i 5°C^T(CT. ^«yi iz$m<D (6 
S, 9 a S) -N-^>^U-8- ( (6- (3- (4 - x^JU Vy 

-l-'NU) TizTVy- 1 -4JU) \^)Vy-2-4 )V) -6-

( (2- L h'P^^i -JU) P^JU) -4, 7-Vt^y 

-2- (7°P7°- 2 —x>— 1 ->T JU) KP-1 [ 

2, 1-c] [1, 2, 4] 1—5 K ( 1 . 0 0 g 

% 1. 3 8 m m o I ) % K'Jx51>'U77$>(768yu-L% 5. 52mmol 

) s THF (10. OmL) 1 OtfjWOTTFUfco J^;!^ 

tl£- 1 5°C^T(CT 1 mm 1 0^i#L/co 1 o°c^T-e 
5 N 7kmt1- K 'J 7 A7K;^)S (2. 0 3 m L % 10. 1 mmo I) tzK (2 
1 . OmL) (DMSmmZ 5 ^^mSTL/co 35^ 
M&Lfc&s 7kM%ffFM±TJl/-emiZ)$;&Lfc 
m, 5N&m&i]Qz.TrpmzLfc0 %jfcMswzmi±Tm%%£Ltc0 mb 
tifciic^'^pp^^v, y w^Ltcik, 

=7 -f h L/c0 ^^^/lEJ±T/§£8ra4; L% %btl tc^% 

M0DSS/U^^^7A^P7 K7^7<- (}§l±l;^ : ik/to J-
)D -emmu mmtsM (8 8 1 m g, w: 19%) £?#fc0 

'H-NMR Spectrum (400 MHz, CDC I 3) <5 ( 

ppm): 1 . 0 8 (3 H, t, J = 7. 2 Hz), 2.10-

2. 50 (4 H, m) , 2. 5 5 -2. 6 8 (2 H, m) , 2. 7 

0-2. 90 (4 H, m) , 3. 0 0-3. 2 0 (2 H, m) , 3 
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. 2 3-3. 4 0 (3 H, m) , 3. 4 5-3. 9 0 (9 H, m) , 

4. 03 (1 H, dd, J = 7. 2 Hz, 7.6 Hz), 4 

. 4 1 (2 H, d, J =6. 4 Hz), 5. 1 8-5. 28 (2H 

m), 5. 30-5. 44 (2H, m), 5. 6 2-5. 7 8 ( 

2 H, m), 6. 14(1 H, d, J=8.4 Hz), 6.5 

1 ( 1 H, d, J = 6. 4 Hz), 6. 7 0-6. 8 7 (2 H, 

m) , 6. 95 ( 1 H, dd, J=8. 0 Hz, 9. 2 Hz) 

7. 1 4 (1 H, d, J = 1 1 . 6 Hz), 7.20-7.3 

3 (2 H, m) , 7. 3 3- 7. 4 4 (3 H, m) . 

E S I —MS (m/z) : 8 0 6. 5 8 [M+H]+. 

[0248] immm 2 6 ] 

4- ( ( (6 S, 9 a S) -1- ('<yV)Vt))W<IE4 )l) -8- ( (6-

(3- (4 1 -4)1) TizTVy- 1 ~4)l) £°'JV 

y-2-4)1) ^ T)\s— 4 , 1 -Vt^rV-2- (7°P7°-2-X>- 1 -

4)1) -^^^tKP-1 H-tl7i>V [2, 1-c] [1 , 2, 4] h U 

TVy-6-4)D ^T)D 7X-JU yv\-r KPtfy 7*x7x- h 

Mb 149] 

mmm 2 5 mmm2iz$m(D (6 s, 9as) -N 

— s<yV)\/— 8 — ( (6- (3- (4 -JLTJVd^Vy- 1 -4)1) Tiz 

TVy- 1 -4)1) £°'J Vy-2-4 )l) *T)\y) -6- ( (4-tKPdr 

V7JL—)D ^T)D -4, l-Vt^V-2- (7° P 7° — 2 - x>- 1 -

4)1) KP - 1 H-e^^V [2, 1-c] [1 , 2, 4] h U 

TVy — 1 — $ K ( 2 9 8 m g % 0. 421mmol) 
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itSM ( 1 8 3 m g, W : 5 5 %) 

'H-NMR Spectrum (400 MHz, CDC I 3) 8 ( 

ppm): 1.10 (3H, t, J = 7. 6 Hz), 1.60-

2. 30 (4 H, m) , 2. 6 0-2. 8 0 (2 H, m) , 2. 8 

0-3. 1 5 (4 H, m), 3. 20-3. 42 (3H, m), 3 

.45-3. 70 (7H, m), 3. 78-4. 10 (5H, m), 

4. 28-4. 45 (2H, m), 5. 06-5. 38 (5H, m 

), 5. 6 2-5. 7 4 (1 H, m), 6. 20 (1 H, d, J 

= 8. 4 Hz), 6. 61 ( 1 H, d, J=6. 8 Hz), 6 

. 70 (1 H, dd, J =6. 0 Hz, 6.0 Hz), 6.8 

4 (2 H, d, J = 8. 0 Hz), 7. 09 (2H, d, J = 

8.0 Hz), 7. 16-7. 32 (3H, m), 7.32-7. 

4 6 (2 H, m) . 

E S I —MS (m/z) : 7 8 8. 5 7 [M+H]+. 

[0249] immm 21 ] 
( 6 S , 9 a S) - N8 - ( (6- (3- ( (3S) -3, 4 

-VJTJls^^Vy-1 ~4 A) Tiz'TVy- 1 ~4)V) Vy — 2. — 

4)1) JTJl) -6- ( (4-t KPdr^>7x-jU) JTJl) -4, 1 ~V 

2 - (7°P7°- 2 - IV - 1 ->nu) KP - 1 H-^7 

VJ [2, 1-c] [1, 2, 4] h U TVy- 1 K 

Mb!50] 

mmmztmmmiktkmiK mmmz-^iztm® (6s, 9as) -
N-^>^U-8- ( (6 -yjitn tf'j Vy- 2 -4 Jl) JTJi) -6-
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( (4 - t: h'P^>7i —JU) *^U) -4, 7~Vt*V ~ 2- (7°P7° 

-2-xy- 1 ->NU) KP- 1 [2, 1-c] [ 

1, 2, 4] h U TVy- 1 K (3 5. Omg, 0. 06 2 

7 m m o I ) (2S) -4- (7"tf TVy - 3 - -f 

Jl) — 1 , 2 —V J T)\s ti^=pVy ( 1 0 6 m g % 0. 3 1 4 m m o I ) 

b. mmtsm (3 3. Omg, W: 74%) £?#£„ 
'H-NMR Spectrum (400 MHz, CDC I 3) 8 ( 

ppm) : 1. 05 (3 H, d, J=6. 0 Hz), 1. 50-

1.85(1 H, m), 1. 88-2. 00 (1 H, m), 2.2 

3 (3 H, s), 2. 25-2. 50 (3H, m), 2.70-2 

. 82 (1 H, m), 3. 05-3. 23 (2H, m), 3.28 

-3. 38 (1 H, m), 3. 40-3. 50 (2H, m), 3. 

52-3. 70 (5H, m), 3. 72-3. 82 (1H, m), 

3. 82-3. 90 (1H, m), 4. 00-4. 10 (2H, m) 

4. 15-4. 28 (2 H, m), 4. 33-4. 45 (1H, 

m), 4. 99 (1 H, d, J = 1 3. 2 Hz), 5.03-5 

. 1 3 (1 H, m), 5. 1 5-5. 30 (3H, m), 5.65 

-5. 80 (1 H, m), 6. 29 (1 H, d, J =7. 6 Hz 

), 6. 39 (2H, d, J = 8. 0 Hz), 6. 56 (2H, 

d, J = 8. 4 Hz), 6. 6 5 -6. 7 7 (2 H, m), 7 

.16-7. 25 (2H, m), 7. 24-7. 32 (1H, m), 

7. 34-7. 40 (2H, m), 7. 44-7. 52 (1H, m 

) . 

E S I —MS (m/z) : 7 0 8. 5 6 [M+H]+. 

[0250] 

( 6 S , 9 a S) - N8 - ( (6- (3- ( (3R) -3, 4 

-v^TJUd^^vy- y -4JU) TifTVy-1-4A) t?'jvy-2-

•i)\y) JTJl) -6- ( (4-t: KP^>7x-JU) JTJl) -4, 1-V 
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2 - (7°P7°- 2 - x> - 1 --f JU) KP- 1 H-t°7 

VJ [2, 1-c] [1, 2, 4] h U TVy- 1 K 

Mb!5i] 

(6 s, 9as) -
N-^>^U-8- ( {6--J)ltUd')Vy-2-4 )D JTJl) -6-

( (4 - t KPdpi>7x ~)l) JTJl) -4, 7 ~Vt*V - 2- (7°P7° 

-2-x>- 1 ->HU) KP- 1 [2, 1-c] [ 

1. 2, 4] h U 1 K (3 5. Omg, 0. 06 2 

7 mmo I) £m&M2 4-2-3lZBBM<D (2 R) -4- (TifTVy-
3~4 Jl) — 1 , 2 — VJ ti^=pVy ( 1 0 6 m g % 0. 314mmo 

I) mmtsm (2 3. Omg, W: 52%) £?#£„ 
'H-NMR Spectrum (400 MHz, CDC I 3) 8 ( 

ppm) : 0. 91 (3 H, d, J=6. 4 Hz), 1. 60-

2. 00 (2H, m), 2. 10-2. 25 (1H, m), 2.3 

0 (3 H, s) , 2. 4 0-2. 5 5 (2 H, m) , 2. 80-2 

. 95 (2H, m), 3. 09 (1 H, dd, J = 4. 8 Hz, 

13.6 Hz), 3. 15-3. 25 (2H, m), 3.35-

3. 48 (2 H, m) , 3. 5 0-3. 7 8 (6 H, m) , 3. 8 

5-3. 93 (1 H, m), 4. 03 (2H, d, J = 6. 4 H 

z), 4. 15-4. 22 (1H, m), 4. 30-4. 42 (2H 

m), 4. 98 (1 H, d, J = 1 3. 6 Hz), 5.18 

-5. 3 0 (3 H, m), 5. 13-5. 30 (1H, m), 6. 

28 (1 H, d, J = 8. 0 Hz), 6. 39 (2H, d, J 
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= 8.0 Hz), 6. 60 (2H, d, J = 8. 0 Hz), 6 

. 7 2 (2 H, d, J = 6. 8 Hz), 7. 20-7. 28 (2H 

m), 7. 28-7. 32 (1H, m), 7. 33-7. 40 ( 

2 H, m), 7. 43-7. 50 (1 H, m). 

E S I —MS (m/z) : 7 0 8. 7 0 [M+H]+. 

[0251] 

( 6 S , 9 a S) - N6 - ( (4 - t K P 7 i-JU) 

Jl) -8- ( (6- (3- (4 -^TJl^^Vy- 1 -4)1) TizTVy 

— 1 —r ^U) tf'J Vy-2-4 Jl) *TJl) -4, 7-Vt*V-2- (7° 

P 7°- 2 - X > - 1 - -f JU) -^-^^tKP-1H-t°^yV [2, 1-c 

] [1, 2, 4] h U TVy- 1 — K 

Mb 152] 

mmm2-4lZ$m(D (6 S, 9aS) -

N-^>^U-8- ( (6 -7><U^P tf'j 2 -4 Jl) *TJl) -6-

( (4 - t h'P^>7i-Jl) *TJl) -4, 7 -Vt*V ~ 2- (7° P 7° 

-2-iV-1 ->NU) KP-1 H-tr^>V [2, 1-c] [ 

1, 2, 4] h U 1 K (3 0. Omg, 0. 05 3 

7 mmo I) <hS^a$y3-2(C§E:#6© 1 - (Tif TVy — 3 — 4 Jl) -4-

(8 7 m g ) *I§E^ 

tl ( 1 4 m g, JR$: 3 8%) £?#fc0 

'H-NMR Spectrum (400 MHz, CDC I 3) 8 ( 

ppm): 2. 3 0-2. 6 5 (1 1 H, m), 3.05-3.15 

( 1 H, m), 3. 18-3. 25 (1H, m), 3. 43 (2H 
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d, J = 1 6. 8 Hz), 3. 48-3. 7 2 (5H, m), 

3. 78 (1 H, dd, J =6. 4 Hz, 10.0 Hz), 

3. 87 ( 1 H, dd, J = 7. 2 Hz, 9. 6 Hz), 3. 

9 5- 4. 10 (2 H, m), 4. 15-4. 25 (2H, m), 

4. 39 (1 H, dd, J =6. 8 Hz, 15.2 Hz), 4 

. 99 (1 H, d, J = 1 3. 6 Hz), 5.03-5.12(1 

H, m), 5. 15-5. 30 (3H, m), 5.65-5.80 

( 1 H, m), 6. 29 (1 H, d, J=8.4 Hz), 6. 

39 (2 H, d, J = 8. 4 Hz), 6. 56 (2H, d, J 

= 8.0 Hz), 6. 67-6. 79 (2H, m), 7.20(2 

H, d, J = 6. 8 Hz), 7. 30 (1 H, d, J = 7. 2 

Hz), 7. 38 (2H, dd, J = 7. 2 Hz, 7.2 H 

z), 7. 48 (1 H, dd, J = 7. 2 Hz, 8.0 Hz) 

E S I —MS (m/z) : 6 94. 64 [M+H]+. 

[0252] (##0IJ 7 ) 

MMM 2 5xmbtltcs 4- ( ( ( 6 S , 9 a S) -1- (^yV)Utl)U 

4)1) -8- ( (6- (3- (4 1 -4)1) Tiz 

TVy-1 -4 )l) tf'j Vy-2-4 )l) *T)\A -4, 1 -Vt^y-2 

- (7°P 7°— 2 - x > - 1 -4 )V) -^^^tKP-1H-t°^yV [2, 

1-c] [1, 2, 4] h U TVy- 6 -4)1) *T)D -3-7MP7 

jL~)l Vi\4 KP^f> J—)1&£X?4 77°PAy 

terns 

2lZs 0 £:il3 l) s 

o 

[0253] 
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[H2] 

ss 10 0 K 

0.7107 A 

P 2 j 2 j 2 , 

IS {-'MLW, a = 1 2.9468(1 3) A 
b = 22.869 (3) A 
c = 3 5. 1 9 7 (3) A 

1 0 4 2 1 (2) A3 

Z flit, Ffg^-JJi 8, 1. 138 g/ cm3 

ISW.+MX 1. 0 0 X 0. 3 0 X 0. 3 0 mm 

9 8 0 0 7/2 8 6 4 9 
[R G&ffi) -0. 0 8 0 3: 

TG'zfell: 

CO o
 

00 

(S H E L X 9 7 ) 

F 2 

x—— % 2 8 6 4 9/1135 

&ntH 1. 4 3 2 

RflS $) 0. 110 2 
Rf (l>2o (D) 0. 10 2 0 

777^^7^-^ 0. 0 3 (10) 
j; tfB'h t°—^ H 1.61 fecfcL*— 0. 61 e/A3 

[0254] 
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[H3(1)] 

Atom X y X Beq 
P1 0.22234(6) 0.38251(4) 1.02549(2) 2.25(2) 
P2 0.32512(7) 0.30387(3) 0.92569(2) 2.26(2) 
F1 0.4191(3) 0.59169(11) 1.02897(8) 4.12(5) 
F2 0.3083(3) 0.3996(2) 0.78853(10) 5.66(8) 
01 0.2310(3) 0.31558(11) 1.02242(7) 3.18(5) 
02 0.2399(3) 0.41207(10) 0.98840(7) 2.81(4) 
03 0.1257(3) 0.4002(2) 1.04576(8) 3.80(6) 
04 0.3191(2) 0.39571(9) 1.05376(7) 2.40(4) 
05 0.4814(4) 0.73884(13) 1.06753(13) 4.95(8) 
06 0.5379(3) 0.5895(2) 1.16918(9) 3.87(6) 
07 0.6929(3) 0.53722(12) 1.00665(8) 3.27(5) 
08 0.3017(2) 0.27330(10) 0.96224(7) 2.58(4) 
09 0.3168(3) 0.37158(11) 0.92926(7) 3.20(5) 
010 0.4265(2) 0.2892(2) 0.90698(8) 3.28(5) 
Oil 0,2326(2) 0.28383(11) 0.89774(7) 2.44(4) 
012 0.2243(4) 0.4451(2) 0.70258(10) 5.22(9) 
013 0.0128(4) 0.2671(2) 0.71820(12) 5.43(9) 
014 -0.0428(3) 0.4552(2) 0.84388(9) 4.18(7) 
015 0.4986(5) 0.2079(2) 0.8593(2) 6.34(11) 
016 -0.0930(5) 0.1662(2) 0.6886(2) 6.25(11) 
017 0.2815(7) 0.7842(3) 1.0760(3) 9,8(3) 
018 0.0947(6) 0.3995(3) 1.1241(2) 7.08(13) 
019 0.1129(12) 0.4790(10) 1.1796(5) 26,1(11) 
N1 0,5761(3) 0.65699(13) 1.07684(10) 3.15(6) 
N2 0.7111(4) 0.6892(2) 1 01973(12) 4.11(8) 
N3 0.7036(4) 0.6299(2) 1.02987(10) 3.44(6) 
N4 0,6828(3) 0.5949(2) 1.13256(9) 2.90(5) 
N5 0.7190(3) 0.6124(2) 0.96551(10) 3.45(6) 
N6 0.7146(3) 0.47859(13) 1.12094(8) 2.58(5) 
N7 0.6868(3) 0.40412(11) 1.07900(8) 2.37(4) 
N8 0.6136(2) 0.36956(10) 1 00168(7) 2.01(4) 
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1313(2)] 

N9 0.6018(3) 0.34302(12) 0.92130(8) 2.48(4) 

N10 0.0996(4) 0.4139(2) 0.74283(10) 3,87(7) 
N11 0.0527(4) 0.5270(2) 0 76191(10) 4.25(8) 

N12 0.0262(4) 0.4807(2) 0.78709(10) 4,11(8) 
N13 -0 0719(3) 0.3400(2) 0 74727(10) 3.57(6) 

N14 -0.0007(4) 0.5509(2) 0.83309(10) 3.84(7) 
N15 -0.1204(3) 0.2845(2) 0.81466(12) 3.66(6) 
N16 -0.0632(3) 0.2677(2) 0.87552(12) 3.89(7) 

N17 -0.0736(3) 0.35284(13) 0.95238(9) 2.65(5) 
N18 -0.0585(3) 0.4280(2) 1.01814(9) 2.82(5) 

C1 0.3399(2) 0.45232(13) 1.06553(8) 2.03(4) 

C2 0.3664(3) 0.4954(2) 1.03944(10) 2.57(5) 
C3 0.3929(3) 0.5495(2) 1 05433(11) 2.83(6) 

C4 0.3922(3) 0.5634(2) 1.09257(11) 2.84(6) 
C5 0.3668(4) 0.5178(2) 1.11731(11) 3.28(7) 
C6 0.3396(3) 0.4628(2) 1.10410(9) 2.76(5) 
C7 0.4105(4) 0.6247(2) 1 10682(13) 3.50(7) 

C8 0.5217(3) 0.6453(2) 1.11250(12) 3 24(6) 
C9 0.5499(4) 0.7051(2) 1.0570(2) 3.90(8) 

€10 0.6120(6) 0.7163(2) 1.0220(2) 4.92(11) 

C11 0.6558(3) 0.6140(2) 1 06547(11) 2.96(6) 
C12 0.7331(3) 0.6083(2) 1.09723(12) 3.19(6) 
G13 0.5819(3) 0.6061(2) 1.14004(11) 3.00(6) 
C14 0.7962(5) 0.7192(2) 1.0410(2) 4.59(10) 
C15 0.8250(5) 0.7739(3) 1.0216(2) 5.02(11) 
C16 0.8265(7) 0.8253(3) 1.0382(3) 6.1(2) 
017 0.7041(3) 0.5897(2) 0.99958(11) 2.95(6) 
C18 0.7248(4) 0.5748(2) 0.93229(12) 3.64(7) 
C19 0.6190(4) 0.5596(2) 0.91520(13) 3.61(7) 
C2Q 0.5296(4) 0.5593(2) 0.9367(2) 4.13(8) 
C21 0.4356(5) 0.5418(3) 0.9203(3) 5.72(13) 
C22 0.4335(7) 0.5245(4) 0.8828(3) 7.0(2) 
C23 0.5230(7) 0.5239(3) 0.8609(2) 5.8(2) 
C24 0.6150(6) 0.5421(3) 0.8773(2) 4.80(10) 
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[313(3)] 

C25 0.7441(3) 0.5640(2) 1.16079(11) 3.11(6) 
G26 0.7566(3) 0.4989(2) 1.15272(11) 3 04(6) 

C27 0.8072(5) 0.4642(3) 1.1790(2) 4.39(9) 
C28 0.8197(5) 0.4059(3) 1.1703(2) 5.10(12) 
C29 0.7808(4) 0.3837(2) 1.13708(11) 3.20(6) 
G30 0.7276(3) 0.4221(2) 1.11295(9) 2.56(5) 
C31 0.6457(3) 0.34570(13) 1.06995(9) 2.29(5) 
C32 0.5732(3) 0.37504(12) 1.04045(9) 2.15(4) 
C33 0.6031(3) 0.43445(13) 1.05912(9) 2.38(5) 
C34 0.5597(3) 0.40909(13) 0.97555(9) 2.45(5) 
C35 0.6066(3) 0.40460(13) 0.93616(9) 2.60(5) 

C36 0.6495(3) 0.3024(2) 0.95006(10) 2.68(5) 
C37 0.5985(3) 0.30966(13) 0.98811(9) 2.41(5) 
C38 0.6583(4) 0.3356(2) 0.88433(12) 3.43(7) 
C39 0.6107(7) 0.3707(3) 0.8525(2) 5.32(13) 

C40 0.2292(3) 0.2956(2) 0.85944(9) 2.50(5) 
C41 0.2745(4) 0.3448(2) 0.84311 (11) 3.14(6) 
C42 0.2643(3) 0.3513(2) 0.80431(12) 3.61(7) 
C43 0.2127(4) 0.3121(3) 0.78028(11) 3.77(8) 
C44 0.1689(4) 0.2641(2) 0.79812(10) 3.39(7) 
C45 0.1742(3) 0.2555(2) 0.83699(10) 2.84(6) 
C46 0.2039(4) 0.3209(3) 0.73806(12) 4,22(9) 

C47 0.1054(4) 0.3541(3) 0.72612(11) 3.79(8) 
C48 0.1634(4) 0.4543(3) 0.72876(12) 4.33(10) 
C49 0.1539(4) 0.5138(3) 0.7461(2) 4.58(10) 
C50 0.0291(4) 0.4209(2) 0.77466(11) 3.26(6) 
C51 -0.0772(4) 0.3993(2) 0.76231(11) 3.33(6) 

C52 0.0103(4) 0.3169(2) 0.73076(13) 4.02(8) 
C53 -0.0283(5) 0.5374(2) 0.73249(13) 3.93(8) 
C54 -0.0084(4) 0.5947(3) 0.7133(2) 4.18(8) 
C55 -0.0153(4) 0.6019(3) 0,6762(2) 4.54(10) 
C56 -0.0085(4) 0.4939(2) 0.82284(12) 3.49(7) 
C57 -0.0469(4) 0.5706(2) 0.86781(13) 3.88(8) 
C58 0.0244(4) 0.5685(2) 0.90212(12) 3.24(6) 



WO 2015/098853 165 PCT/JP2014/083932 

[313(4)] 

C59 0.0123(4) 0.6092(2) 0.93148(13) 3.71(7) 
C60 0.0725(5) 0.6060(3) 0.9637(2) 4.69(10) 
C61 0.1455(5) 0.5624(3) 0.9671(2) 4.88(11) 
C62 0.1606(4) 0.5226(2) 0 9388(2) 4.18(9) 
C63 0.1002(4) 0.5259(2) 0.90656(13) 3.41(7) 
C64 -0.1668(5) 0.3054(3) 0,7500(2) 4.31(9) 
C65 -0.1730(4) 0.2671(2) 0.7847(2) 3.60(7) 
C66 -0.2357(5) 0.2169(3) 0.7847(2) 5.02(11) 
C67 -0.2466(5) 0.1859(2) 0.8184(2) 5.29(12) 
C68 -0.1899(4) 0.2027(2) 0.8494(2) 3.80(8) 
C69 -0.1275(4) 0.2516(2) 0.8462(2) 3.58(7) 
C70 -0.0814(4) 0.2561(2) 0.91611(12) 3.34(7) 
C71 -0.0222(3) 0.3131(2) 0.92553(11) 3.07(6) 
C72 -0.0325(4) 0.3292(2) 0.88304(12) 3,29(6) 
C73 -0.0220(3) 0.4097(2) 0.95049(11) 2.87(6) 
C74 -0.0689(3) 0.4520(2) 0.97953(12) 3.07(6) 
C75 -0.1122(3) 0.3691(2) 1.01965(11) 2.81(6) 
C76 -0.0647(3) 0.3288(2) 0.99046(10) 2.64(5) 
C77 -0.0963(3) 0.4678(2) 1.0486(2) 3.58(7) 
C78 -0.0344(5) 0.5233(3) 1.0504(2) 4.91(11) 
C79 0.4788(8) 0.2282(3) 0.8201(3) 6.8(2) 
C80 -0.1914(5) 0.1814(3) 0.6753(2) 4.77(10) 
C81 -0.1845(7) 0.2308(4) 0.6471(2) 6.1(2) 
C82 -0.2448(7) 0.1290(4) 0.6581(3) 7.7(3) 
C83 0.2174(13) 0.7528(6) 1.1004(5) 14.2(7) 
C84 0.284(3) 0.7610(8) 1.1401(4) 16.0(9) 
C85 0 1134(11) 0.7816(6) 1.1022(5) 12.2(6) 
H2 0.3665 0.4881 1.0129 3.08 
H5 0.3681 0.5247 1.1439 3.93 

H5A 0.7255 0.6505 0.9629 4.14 
H6 0.3211 0.4327 1.1214 3.31 

H7A 0.3743 0.6288 1.1314 4.2 
H7B 0.3769 0.652 1.0888 4.2 
H8 0.5161 0.6841 1.1255 3.89 
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[313(5)] 

H10A 0.5709 0.7034 0.9998 5,91 
H10B 0.6219 0.7591 1.0196 5.91 

H11 0.6213 0.5752 1.062 3.55 
H12A 0.7831 0.577 1.091 3.83 

H12B 0.7718 0.6455 1.0999 3.83 

H14 0.0327 0.5757 0.8185 4.61 
H14A 0.773 0.728 1.0672 5.51 

H14B 0.857 0.6931 1.0426 5.51 

H15 0.8437 0.7718 0.9956 6.03 
H16A 0.8082 0.8287 1.0642 7,37 

H16B 0.8458 0.859 1.0242 7.37 
H18A 0.7604 0.5381 0.9394 4,37 
H18B 0.7671 0.5945 0.9126 4.37 
H20 0.5317 0.5709 0.9627 4.95 
H21 0.374 0.5418 0.9349 6,86 

H22 0.3698 0.5129 0.8718 8.46 
H23 0.5211 0.5112 0.8352 7.01 
H24 0.6762 0.5427 0.8624 5.76 
H25A 0.7111 0.5689 1.186 3.74 
H25B 0.8134 0.5822 1.1621 3.74 

H27 0.8324 0.48 1.2022 5.27 
H28 0.8555 0.3809 1.1874 6.12 
H29 0.7895 0.3437 1.1306 3.84 
H31A 0.6089 0.3268 1.0913 2.75 

H31B 0.6973 0.3189 1.0586 2.75 
H32 0.4987 0.3643 1.0432 2.58 
H33A 0.6271 0.4643 1.0408 2.86 
H33B 0.5494 0.4505 1.0762 2.86 
H34A 0.5654 0.4498 0.9849 2.94 

H34B 0.4856 0.3986 0.9745 2.94 
H35A 0.5688 0.4309 0.9186 3.12 

H35B 0.6795 0.4176 0.9371 3.12 
H36A 0.6415 0.2614 0.9414 3.22 
H36B 0.7242 0.3108 0.9524 3.22 
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[313(6)] 

H37A 0.5238 0.3013 0.9859 2.9 
H37B 0.6288 0.2817 1.0065 2.9 
H38A 0.6581 0.2937 0.8772 4.11 
H38B 0.731 0.3478 0.8877 4.11 
H39A 0.6137 0.4124 0.8588 6.38 
H39B 0.5385 0.3588 0.8491 6.38 
H39C 0.649 0.3636 0.8289 6.38 
H41 0.3108 0.3727 0.858 3,77 
H44 0.1337 0.236 0.783 4.07 
H45 0.1411 0.2228 0.8484 3.4 

H46A 0.2045 0,2823 0,7254 5.06 
H46B 0.265 0.343 0.7291 5.06 
H47 0.1125 0.3603 0.6981 4.55 

H49A 0.206 0.5174 0.7666 5.5 
H49B 0.1705 0.5434 0.7266 5.5 
H50 0.0538 0.396 0.7962 3.91 

H51A -0.1248 0.4001 0.7843 4 
H51B -0.1053 0.4258 0.7426 4 
H53A -0.0974 0.5379 0.7446 4.72 
H53B -0.027 0.5055 0.7135 4.72 
H54 0.0101 0.6274 0.7286 5,01 

H55A -0.0337 0.5699 0.6604 5.45 
H55B -0.0019 0.6392 0.6653 5.45 
H57A -0.1085 0.5462 0.8731 4.66 
H57B -0.0708 0.6114 0.8643 4.66 
H59 -0.0378 0.6393 0.9292 4.45 
H60 0.0638 0.6338 0.9835 5.63 
H61 0.1859 0.56 0.9896 5.85 
H62 0.2118 0.4931 0.9413 5.02 
H63 0,1108 0.4983 0.8868 4.1 

H64A -0.1724 0.2804 0.7271 5.17 
H64B -0.2266 0.3323 0.75 5.17 
H66 -0.2698 0.2045 0.7622 6.02 
H67 -0.2926 0.1537 0.8199 6.35 
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[313(7)] 

H68 -0.1933 0.1813 0.8725 4.56 

H70A -0.0472 0.2202 0.9256 4.01 

H70B -0.1552 0.2569 0.9235 4.01 

H71 0.0511 0.3053 0.9329 3.69 
H72A -0.0874 0.3582 0.8777 3.95 

H72B 0.0335 0.3407 0.8709 3.95 
H73A -0.0295 0.4262 0.9246 3.44 

H73B 0.0526 0.4048 0.9557 3.44 

H74A -0.0331 0.4902 0.978 3.69 

H74B -0.1428 0.4584 0.9736 3.69 

H75A -0.1048 0.352 1.0453 3.37 

H75B -0.1868 0.3741 1,0143 3.37 

H76A 0.0092 0.3227 0.9966 3.16 

H76B -0.0997 0.2904 0.9914 3.16 

H77A -0.0921 0.4475 1.0734 4.3 

H77B -0.1697 0.4775 1.0438 4.3 

H78A -0.0394 0.5439 1.0261 5.9 

H78B 0.0381 0.514 1.0556 5.9 

H78C -0.0615 0.5483 1.0707 5.9 

H80 -0.2334 0.1951 0.6974 5.72 

H81A -0.1421 0.2186 0.6254 7.36 

H81B -0,153 0.2649 0.6592 7,36 

H81C -0.254 0.2409 0.6382 7.36 

H82A -0.251 0.0981 0.6773 9.25 

H82B -0,2044 0.1145 0.6365 9.25 

H82C -0.3139 0.1403 0.6493 9,25 

H83 0.2121 0.7108 1,0928 17.04 

H84A 0.2873 0.8026 1.1466 19.21 

H84B 0.3538 0.7457 1.1365 19.21 

H84C 0.2495 0.7395 1.1606 19.21 

H85A 0.0801 0.7793 1.0772 14.65 

H85B 0.1217 0.8227 1.1095 14.65 

H85C 0.0705 0.7616 1.1211 14.65 

[0255] =S,^y 1 : Wn t 

p c DN A3. 1 ( + ) (invitrogen)£:% B g I I 

I acttf'No t I 

H K S (*®H+M KBgl I U EcoRI, Hindi I U Kpn 
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U S a c I N o t I ^Xt&ZtlZ&Vs Kp 

N e o-HKS^lLfco 

BEHKS-F 5' —gatctgaattcaagcttctcga 

gggtacctctagagagctcgc — 3' (IB^U#^1 ) 

BEHKS-R 5' —ggccgcgagctctctagaggta 

ccctcgagaagct tgaat tea — 3' (15^0#"^ 2 ) 

)%lZs TOPg I ow/FOPg I ow TCF Reporter K 

it (upstate Cata I og#1 7-366) (C#ttll)TO P 

g I o rjt!J|®|#^H indl I I p n I 

« Lfcffi 2 7 0 0 b p 7 =? V* y K (Wnt 7i7 

pNeo — HKSCDH i nd I I l-Kpn IF^ 

KpNeo-TOP^ilfco L 

H E K 2 9 3(C7°^X$ Kp N e o-TOP^lAU G4 1 it 

s^m^RLtciik, u-yifaikM\LLtc0 

P->MWn t WT 

^mmou-ymts 10%FBS^D-MEM ; 

mmmxM m) m) mmztemmmvmmtkimistc 
o hu^»-EDTmm^mmLx2x 1 05 

iM/m LlZt<Z&J:f)lZ 1 0%FBS^D-MEM l-*i£JfelC 
liLfco 6^7xjU7°U-h 

Us MPP#^6 55083) (CO. ImL/wel I JPTU 5%C02-f>dr 

(3 7 oC) t-telLfco iSitl DMSO«Lfclt 

t)5t£ 1 0%F B S£<fctf8 0 mM LiCl^tOD-MEM 

±§EM*i;^0. ImLfe^iJUC 

ML. 5%C02-r>drXL^-^-^ (3 7 oC) T^iUfco 

JP LT AV<Q 6 xjKZ)±;f P&$\ 5 0|xL©B right 

— G I o™ Luc i fe rase SJt ( P romega MPP#"^" E 

2 6 2 0) »JPL/c0 ^©7°L-K £7°L-K $ *V—lzmmWtcmz 
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„ EnVi s i on™ Mu I t i I abe \ 7° \y — h U (A —dp> 

L i C I %mQLtcV 1 0 0%©Wn t LT 

. t/c, L i C I JL)1(D%%JS. 

^0%®Wn t LT, xJUCDW n t i/ V 1~ (% 

) Stil©Wn t */?+)],?£&$: 5 

(I C 5 0) L/co *f£BRlZfrfrZik'&mZW n t 
LT©*0 

m RTt^ttLX^Z>Z.£tf^tltc0 

[0256] mmn 2 = 

W&MiWte 2 0 m M £&£ <fc 9 £ D M S 0 1 m M £&£ <fc 9 iZ 

DMSO^ec^Ufco LhM£7°-JUL 

fcthBT^PV-A (HLM) TML/CO T^iz^mWm^ stlt-f > 

dp n.s< — i/ a >#fjt 0 . 1 5mL(C9UT, 0. 2mg/mL HLM, 0 

. IM'J ymtl <J 0 AMWfc ( p H 7 . 4), 0. 1 m M EDTA, 0. 

3 3 m M NADP+, 8 m M ̂ JUP-X - 6 - 'J >I£, 0. lU/mL 

-50UP — Tv— 6 — "J KP^t" — "tz\ 6mM MgC I 2< 0. 1 yu, 

M »ii (DMsoiiito. 01%) 3 7 °c-esj^r^^m 

1 5 mz 0 . 1 5 m L 7-fe h - h U JU/p< * 7 (7 : 3, flM* 

ib) »JPL. J5J^^{¥±L/CO mbtltc±m^LC-MSM 

ST^/fL. N A D P H t e- ̂  i 'J 7 L, 

©$l#^£J||±i L/co 

[0257] g*g|0iJ3 : 

T5&tii$$0. 2 5 m L(Clb^t)>j§Jt2 0 mM©DMS 0}!§;S£2. 5^ 

LfSflDU ^£T#Jl L/co ^(D 

mw.m\^Mumz^^±.m^h^Ltc0 ^«S2OOMM©DM 
LTfflL\ H P LC-U V&T^m L/c3)S^b^t) 

<h L/co fcfc\ *M"m 
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0 0 2 0 0 fjLM%m7LZ>'Mm{\&te±T 2 

0 0 fjiMt L/co 

§SH)S : G I B C O (JllijSllO Dulbecco' s phospha 

t e — buffered saline (p H 7 , Life Tec 

hnologies Corporation) 

: -7 4 ^P7°L-S$/x-^j-N-7 04 ( ($0 B#iHbM) 

„ speed 6 

[0258] §SH$!]4 : P AM P A§SH (paral lei artificial 

membrane permeabi I ity assay) 

# U 7 >> lb U ( P V D F ) H(CSg»^7° L=l-h£tl/c96^P 

AMPA7°L-h (BD Bi osc i ences #M) l\ ISf'll 

m) IZffiffilrtc&ikaty (M:I)2 0 0/XM) 

(cm/s) ^iiifco pefit© 

utmssi p LC-U v 
^iy©iS^0. 3mLC(i{b^MS2 0m 

M0DMSO»3MLiiLTl^fcS!), $Jl % (v/v) ©DMSO 

^r"atjNo 

tii&& : P H 6. 8'J ( 9 0 m M phosphate, 4 

8 m M NaCI, 5. 4mM KCI) 

l^tt:7Wi/x-^-MS-3 0 0 (7X7>iS^i) , 3 5 0 r 

p m 

[0259] imi 

- 111 [ 1 - CA (/)/Cequilibrnm 

/I*(1/KD + 1/KA)*/ ( 

[|&2] 

cD(t)*vD+cA(t)*yA 

(x^2) 
^equilibrium 

VD + V, 
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CD(t) : compound concentration in do 

nor well at time t 

CA(t) : compound concentration in ac 

ceptor well at time t 

VD: donor wel I volume (0. 3ml_) 

V A : acceptor wel I volume (0. 2ml_) 

A: filter area (0.3cm2) 

[0260] 1 (0^3 No. 199 (C§E*6(ZMb^t)£J:b$^y 1 t LT, £ 

I - 5, I - 7 

3 t LTs 

[tb$$$y 1 ] 

( 6 S , 9 a S) -N-s<yV)\,-6- (4-th'P# V<yV)V) -4, 

1~Vt*V-8- ( (2- (4- (tfP U vy- 1 -4)1) \f^)Vy-

i —r^u) \^)Vy-s-4)\s*T)\s) -2- (7°P7°-2-iv- 1 ->r 

JU) -^^^kKP-1 H-b°7i>V [2, 1-c] [1 , 2, 4] KU7 

•v>- 1 — JD "f" ^ K 

Mb 153] 

H 
Ny0 Y N 

OH 

[tb$$$y 2 ] 

( 6 S , 9 S) - N6 - (4 - t KP^>^>^U) -2, 9 

-V^TJl-4, 1-Vt*V~8- (dpy U y-8-4 too 

bKP-1 H-k7^V [2, 1-c] [ 1 , 2, 4] h U TVy- 1 -*J 

K 



WO 2015/098853 173 PCT/JP2014/083932 

Mb 154] 

H 
NyO 

"N'V 
Sr^ 

O 

3 ] 

4 — ( ( (6 S, 9 S) — 1 — Jl) -2, 

)l-4, 1 -Vt^V-8- (dpy U y-8-4 

1 H-tr^^V [2, 1-c] [1, 2, 4] h U 6--nu) 51 

JU) yjL—JU yV\-r KPtfy 7 7> 7 x - K 

[0261] SiJJifcflJI ~4 

1^4 (C^lTo 

[0262] 

Mb155] 
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[314(1)] 

mkffl 1 3J«J 2 I«|J3 Si»J4 

IC50 (pM) (%) (MM) Pe (x10 B cm/#) 
1 0.06 47 197 2.01 

MMM 2 0.29 58 200 1.32 
0.15 54 200 1.33 

MWi 4 0.06 44 199 2.03 
5 0.082 39 200 1.18 

MM 6 0.25 55 195 1,27 
7 0.095 29 189 2.77 

mms 0.2 40 195 2.3 

3ZMM 9 0.15 34 194 1.38 
i 0 0.044 28 184 3.75 

^III l 0.039 26 192 2.55 

ntm 12 0.096 38 188 0.87 
1 3 0.14 56 200 0.52 

M&M 1 4 0.27 69 197 0.39 

mmm 15 0.075 45 195 2.38 

MM l 6 0.22 63 197 0.51 
MM l 7 0.21 60 195 0.89 

MM 1 8 0.32 37 200 1.13 
MM 19 0.23 30 200 0.91 

MM 2 o 0.061 23 197 2.17 

MM 2 1 0.063 23 200 1.47 

MM 2 2 0.18 43 200 0.57 

MM 2 3 0.19 38 195 0.43 

MM 2 4 0.077 26 200 1.91 
1 0.24 54 193 0.62 

##M 2 0.33 51 195 0.65 
3 0.11 50 199 0.55 
4 0.15 34 198 0.68 

M 5 0.13 22 181 2.25 
6 0.19 28 190 1.7 

MM 2 5 0.18 
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[314(2)] 

^SSfiJ 2 6 1.19 

fWI 2 7 0.4 57 199 1.04 

MM 2 8 0.38 55 198 0.95 

M&M2 9 0.47 63 200 

MM 1 23,2 52.9 97 1.34 

JtlSfJ 2 0.33 0.6 122 0.85 

itims 

[0263] mmns (^25^26) 
1 0 m Ltfy 7°p 1 om g y sxy 

. imLf*ufc0 §$& 

)S»JPL/cPi(C&, ^©|PiS^U7Ly^7>$^-9—0 

3^©iBH-eiff^L^^^if#L/co fit, 

)^?Jt (rnM) ̂ r^HH L/co 

§SH)S : G I B C 0 (®®^i) (pH 7 Dulbecco' s p 

hosphate — buffered sal ine, Invitrog 

en Corporat ion) 

[0264] ^m\n2 5 $5 <ktf 2. 6 ©^$££315 IC^To 
[315] 

mnm 
2 5 1 2 4 mMlU± 

2 6 4 2 mMI;X_h 6 2mM^Wi 

[0265] SSifctfy 6 : A P C M ' "/+*0/Mltf U -7°»J^ffl 

W n ti/f A P Cllsf (Adenomat o 

us polyposis coli gene) t P? 

t: APCSfc^C 

H 9 ̂  U - 7°£ JFM IT £o d (D <fc 9 (c*flUsfg£7°• "tr X©MIS 



WO 2015/098853 176 PCT/JP2014/083932 

pg (c & ̂  T mm fttstu £$s 
C©APCH5?0^III7^7 (APCM-/+?^) MfflkkM 

mm^m^tmrnzmwiz^<©#<jWNT 

§#lfK A PCM 

1 n/+^7 7> (C57BL/6J—APC<M i n >/ J H e t e r o, ll 

, K(CT^) CDS##W£. 

frofco $®&tlft (mfeWb^ 

M) %o. 1 N HC i T£-^iJt£fc£<fc9ic^a?u 4°c©)%ji0^-e 
I1LT, i¥«H*£#fc0 P>hP~JU (Ve h i c I e) 

>§££ © £ I¥ <h LTffllN/co I¥ Wifa Ii5 Om g/k gfcs«ttf 7 5 

m g/k gCD£-^fi-e 1 B 2 0 4 B^M LTifclP$^ 3Bfl0tt 
g+i 6an (4BFIX4+M^U) 

$^L/c0 &fc\ HSItt U¥6 - 7 ECDV^T^ffllNTfrofco P>hP-

JUi#. ti^ tUC ft U ^B©ftfi£ttT£g&B©tefifiD 

{Ot (relative body weight: R BW) ^rUtti U/cQ 

R B W/P > h P-)Vim RBW^O. 8 

&^m*£±iz&5-p!ffitem£ni£.Lt£0 z.mzw.^t ̂ mm^mz 
-D^X, ItftB (^ai)^2 5B@) iCfcH^^PV KP-JUO^U-^ 

iUCftt" >) 1 L 

fco &fc\ h L/co PVhP 

(Dunnett' s test 

) £*ri\ prnttrnmLtco 

[0266] ummi •• t h K 5 6 2Mif f 

1 0 % F BS, >/7 K U7° S Vf ̂ >>^#t?R PM 1-16 4 

0 ip#)S"T:'±p# L /c t; 5 6 2 £ P B S (ffl^M 

ilitt^tt Cat#045 — 29795) CT2X1 08ce I I s / 

m L)IS(CliMU/ct(Z)«h, MATRIGEL (B D/W X >7. C 
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at# 354234) ££1:1 XMS U lXl08cel I s/mLffi 

6»3?-K7^7, (C 

AnN. Cg-Fox n 1 n u / C r ICr I j s Hi% ?—)\/3-m 'J 

©fcMt&TSBlc 1 0 0 n, L ©lit## L/c0 7 

) S^£f+fcyu OT©f+JI^T1fij*{*;»£Jl!±! L/c 

o 

W^W^m (mm3) = Wilk (mm) X @1 (mm) X @1 (mm) / 2 

7-KV^;*©S##W;}:. t[zmmwm(Dw-M^ 
M&^L<ft£i:9(cLT. frofc0 £0. 1 

N HCICMU 1 OmL/kgro^ffliii^ctarslliU Pi 

tfkW%n%tco Ifc, Da s a t i n i b, Free Base (LC La 

boratories, Cat. No. D — 3 3 0 7) 1 OmL/k g 

Xmmm7k C a t # 1 3 

24) ^PROPYLENE GLYCOL (ffl3tiilltt^^tt, C a 

t#1 64-04996) ©1 : 1 L Dasat i n i b 

mttmmLtco M&tmi 020 (b i d) mia^^aniiu 
TlPjS^^fr^fco D a s a t i n i 10 1® (q d ) 5 0f| 

^MLTifciP&^L/cti, 2 1 +M 0)Vt L 

. £-f+2+M 7JU$^L/c0 P> hP-JUSHiMS:^ L/c0 

U¥9-1 OE0"7^^£ffllNT^Tofeo PVhP-JU^, 

D a s a t i n i b tZ-bZflZ^ a s a 

t i n i (J*ITN o ) ttl^'tllzML 

s %iBfrt>2 8HE£vmftMizmm#flt£<i;zJts P>K 
u-jm, 0^b 1 1 0@t-e)iy^L/co m 
^$5lC 0 0 (relative turn 

or volume: RTV) (relative b 

ody weight: RBW) Ls 0 b> 2 801 j£T'CD 
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^77^2, HI 3 (C ^ L fc0 t/c, 2 8 0@©RTV||Wl 

% D a s a t i n i b (Dunn 

et t' s test) PlOt^O. 0 5 i /c£¥(C 77,^ U 

7 7 (*) £££, 2 8 B SUfi^S( 

non — pa I pab I e tumor) 6 L/c0 

D a s a t i n i b D a s a t i n i b#fU£ 

^S¥©$n;f+$?#T (Fisher' s test) £fjl\ PlOt^O. 0 5 

T(CMLT*£, P{®0. 0 1 

[0267] [^6] 

nm ̂  y & t«n ^ 
zritcMWWL 

Vehicle 0/10 
Dasatinib 5mg/kg 0/9 
Dasatinib 5mg/kg 

+ 1 Ifca-tyJ 75mg/kg 
10/10 *** 

Dasatinib 5mg/kg 
+ 1 fbn-^ 50mg/kg 

9/10 *** 

Dasatinib 5mg/kg 
+ 1 35mg/kg 

6/10 * 
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3^111] 

3c3l2] 

^113] 

5RII4] 

5RII5] 

5RII6] 

5RII7] 

§*^01511 

Mbi] 

[5£t*^ R HiC R2£<fctfR3tt, "tM 

tim—t/c(iC ! -eTJU^JU&^M^L 

s x2 N X3d3<fct^XMi, imiWsT 

£tc&'\n?ym?*Mm[ss x^ -P (=0) (0 

H) 2 ] 

R1#, V7°P £°Jls&TfcZs Il^cll 

1 tm (o its ya t tc &* (o usi ̂  w (c fF #t? $ ̂  J^0 

R2 £<fc R3 #|t| — £. /co Xs frMBTt. tc&* T)l& 
xhz>, II^II 1 Bmvits^tcte^vMM^foiz^nx^&i&o 

*zt>\ 7kmm?£tc&7ymm?~e$>z>s II^IIHmvitswQ 
£ tc &* (D HSI^ ft (C fF#T? $ 3 J^o 

X3^\ ?KIIJI^7 II^II1|E®©^t 

£ /c &^ (D HSI ̂  ft (C fF #T? $ £ J^0 

X4^\ II^II1|E®©^t 

£ /c &^ © MM ¥ ft (c fF #T? $ 3 J^o 

(6 S, 9 a S) -N-^<yV)U-8- ( (6- (3- (4-x^^ 
e^^vy- 1 -'Nu) 1 --nu) n°uvy-2->rJU 



WO 2015/098853 180 PCT/JP2014/083932 

) -6- ( (2-yjltn-4 - t KP^ri>7x ~)l) 

)V) -4, 7-V**V~2- (7°P7°-2-x>-1 --HU) 

P-1 H-t°7^V [2, 1-c] [1, 2, 4] h'J7^' 

>- 1 K\ 

( 6 S , 9 a S) - N8 - ( (6- (3- (4-x^JU 
d^^vy- 1 --nu) 1 -'Nu) t°u$;>-2-4)i 
) -6- ( (4-b KP**>7x-JU) -4, 7-

+ 2- (7°p 70- 2 -IV- 1 --r JU) -^^^kh'P-1 

[2, 1-c] [1, 2, 4] h U 1 -tlJUtf 

K\ 

( 6 S , 9 a S) - N6 - ( (2-7MP-4-tF 

Pdri>7x-jU) *T)\s) -8- ( (6- (3- (4 

vy-\-4)\A T-tfTVy - i -4)is) \^)Vy-2-4 )D 

)V) -4, 7-V**V~2- (7°P7°-2-x>-1 --r ;u) 

^7^bKP-1 H-^7^V [2, 1-c] [1, 2, 4] h'J7^' 

y- 1 K\ 

(6 S, 9 a S) - N8 - ( (6- (3- ( (3S) -

3, 4-vtT^^^vy- 1 -4)D -yMTVy- 1 -4)D tf 

U^>-2--TjU) *T)\s) -6- ( (2-7;U^-p-4 - t KP^r 

i>7x~jU) -4, 1-Vt^V- 2- (7°P7°-2-X> 

-1--r;U)-^-^^tKP-1H-t°^yV[2, 1-c] [1, 

2, 4] h U TVy- 1 K\ 

( 6 S , 9 a S) - N8 - ( (6- (3- ( (3R) -

3, 4 -V^TJl^^^Vy- 1 -4)1) TMTVy- 1 -4)1) tf 

U^>-2--TjU) -6- ( (2-7>/U^-p-4 - t KP^r 

V7JL-)D ^T)D -4, 1 - Vt^V ~ 2- (7°P7°-2-X> 

-1--r;U)-^-^^tKP-1H-t°^yV[2, 1-c] [1, 

2, 4] h U TVy- 1 K\ 
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( 6 S , 9 a S) - N8 - ( (6- (3- ( (2S) -

2, 4-vtT^^^vy- 1 -4)D -yMTVy- 1 -4)D tf 

Wy-2-4 )l) *T)\s) -6- ( (4-t KP^>7x",/U) 

T)l>) -4, l-Vt^V-2- (7°P 7°- 2 -IV- 1 -4 )l>) ~ 

toot: KP- 1 H —[2, 1-c] [1, 2, 4] KU7 

1 K\ 

( 6 S , 9 a S) - N8 - ( (6- (3- (4 

\f^Vy-\ -4 )l) TM=j-*Jy-\ -4)1) -5-7J^Pe'J 

Vy-2-4 )l) *T)l) -6- ( (4 - t KP^ri>7x ~)l) 

)l) -4, 7-V**V~2- (7°P7°—2-x>-1 ->NU) 

^7^bKP-1 H-^7^V [2, 1-c] [1, 2, 4] h'J7^' 

>- 1 K\ 

( 6 S , 9 a S) - N8 - ( (5-yjltn-6 - (3 

- {4-*T)\sd^Vy-\ -4)1) TMTVy- 1 -4)1) £°'J 

Vy-2-4 )l) *T)l) -6- ( (4 - t KP^ri>7x ~)l) 

)l) -4, 7-V**V~2- (7°P 7°— 2 — x>— 1 —4 )l) ~t 

OOt: KP- 1 [2, 1-c] [1, 2, 4] KU7^ 

>- 1 K\ 

( 6 S , 9 a S) - N6 - ( (4 - H K P 7 i ")l 

) *T)D -4, 7-Vt*V~2- (7°P7°—2—x> — 1 —4)1 

) -8- ( (6- (3- (4- (7°PA>— 2 —-f)l) \f^Vy~ 

1 -4)1) TM=j-*Jy-\ -4)1) \ZVVy-2 -4)1) *T)l) -

^^7^kKP-1 H-t°7^V [2, 1-c] [1, 2, 4] K U 7 

Vy — 1 K\ 

( 6 S , 9 a S) - N6 - ( (2-7MP-4-tK 

Pdri>7 JL-JI) *T)D -8- ( (5-yjltU-6 - (3- (4 

-/T)iif^^vy- i -4)D TizTVy-i -4)D t°'jvy-

2-4)1) *T)D -4, 7 -Vt*y~2- (7°P7°-2-X>-
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1 ~4)D ~tOO\l KP- 1 [2, 1-c] [1,2 

, 4] K U TVy- 1 — K\ 

( 6 S , 9 a S) -N-^>^jU-6- ( (2-7MP-4-tK 

n*i/7 JL~)1) *T)l) -4, 1 -Vt^V ~ 2- (7°P7°-2-

IV - 1 ->NU) -8- ( (6- (3- (4- (7°PA>— 2 --f )l 

) ^=>vy- 1 --nu) 1 --nu) eu^>-2--r 
JU) *T)D -tOO t: KP- 1 H - ¥^VJ [2, 1-c] [1, 

2, 4] K U TVy- 1 K\ 

( 6 S , 9 a S) -N-^>^jU-6- ( (2, 6-^7>/U^P-4 

- t KP^ri>7x "jU) *T)l) -4, 7 ~Vt*V ~ 2- (7°P7° 

- 2-x>- 1 --fJU) -8- ( (6- (3- (4- (7°PA>-2 

--nu) e^^vy- 1 --nu) i --nu) evvy-
2-4 Jl) *T)l) -toot KP - 1 [2, 1-c] 

[1, 2, 4] K U TVy- 1 K\ 

( 6 S , 9 a S) -N-^>^jU-6- ( (2, 6-^7>/U^P-4 

-t: KP^>7x —)l) *T)l) -8- ( (6- (3- (4-JLTJI 

t^^vy- 1 -4)D TUTVy- -\ -4)D £°<J vy-2-4 )i 

) *T)D -4, 7 -Vt*V-2- (7°P7°—2—x> — 1 —4)1 

)-XOOtF P-1 H-t°7^V [2, 1-c] [1 , 2, 4] K 

VTVy— 1 K\ 

( 6 S , 9 a S) -N-^>y^U-6- ( (2, 6-VyJltn~4 

-tKP^ri>7 JL-JI) *T)l) -8- ( (6- (3- {4-^T)l 

d^vy- 1 -4)D TUTVy- -\ -4)D ¥l)Vy-2-4)i 

) *T)D -4, 7 -Vt*V-2- (7°P7°—2—x> — 1 —4)1 

)-XOOtF P-1 H-t°7^V [2, 1-c] [1 , 2, 4] K 

VTVy— 1 K\ 

( 6 S , 9 a S) - N8 - ( (6- (3- ( (2S) -

2, 4 -V^TJlif^^Vy- 1 -4)1) TMTVy- 1 -4)1) tf 
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lJVy-2 -4)1) *T)\s) -6- ( (2—7 )Vt • — 4 — t: KP^r 

V7JL-)D ^T)D -4, 7-Vt^V ~ 2- (7°P7°-2-X> 

-1--r;U)-^-^^tKP-1H-t°^yV[2, 1-c] [1, 

2, 4] K U TVy- 1 K\ 

( 6 S , 9 a S) -N-^>^jU-6- ( (2, 6-^7>/U^P-4 

-tl KP^>7x"JU) *T)l) -8- ( (6- (3- ( (3S) -

3, 4-V^T^^^Vy-1 ~4 A) TifTVy- 1 -4)1) tf 

U^>-2-^jU) *T)l) ~4, 7 -Vt^rV-2- (7°P7°-2 

-x>- 1 -4)1) KP - 1 H-t07syV [2, 1-c] 

[1, 2, 4] K U TVy- 1 K\ 

( 6 S , 9 a S) -N-^>^jU-6- ( (2, 6-^7>/U^P-4 

-t: KP^>7x"JU) p<^U) -8- ( (6- (3- ( (2S) -

2, 4-VtTJl'^^Vy-1 -4)1) TMTVy- 1 -4)1) tf 

U^>-2-^jU) p<^U) -4, 1 -Vt*V~2- (7° P 7° — 2 

- x > - 1 - -f JU) KP - 1 H-t07syV [2, 1-c] 

[1, 2, 4] K U TVy- 1 K\ 

(6 S, 9 a S) - N8 - ( (6- (3- ( (3S) -

4-JLT)l-3~^T)l^=>Vy- 1 -4)1) TizTVy- 1 -4 

)l) \ZVVy-2-4)1) *T)\y) -6- ( (4-bKP^ri/7xz 

JU) -4, 7 -Vt*V~2- (7°P7°-2-x>-1 --T 

JU) -^^7^tKP-1 H-^7^V [2, 1-c] [1 , 2, 4] 

K U TVy - 1 K\ 

(6 S, 9 a S) -N-^>y^U-8- ( (6-3- ( (3R) -4 

-JLT)I-3-^TJi^^^vy- 1 --nu) i --nu 

) tf'j 2--r)l) *T)l-Q- ( (4 — t; KPdr^>7x-jU) 

-4, 7 -Vt*V-2- (7°P 7°— 2 — x>— 1 —'f JU) 

-^^7^tKP-1 H-tl7i>V [2, 1-c] [1, 2, 4] K U 

TVy - 1 K\ 
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( 6 S , 9 a S) - N8 - ( (6- (3- ( (3S) -

1 -4 )D TizTVy- 1 -4 

)D \^)Vy-2-4 )D *T)\A -6- ( (2-yjitn-4-\! 

h'P^>7i-)D -4, 7-Vt*V- 2- (7°P7°-2 

-x>- 1 -4)1) • - 1 H - [2, 1-c] 

[1, 2, 4] K U TVy- 1 K\ 

(6 S, 9 a S) - N8 - ( (6- (3- ( (3R) -

A-JLT)l-3-^T)l^^Vy- 1 -4)1) TizTVy- 1 -4 

)l) \ZVVy-2 -4)1) *T)l) -6- ( (2-7>/U^P-4-H 

KP^ri>7x-jU) -4, 7 ~Vt*V ~ 2- (7°P7°-2 

-x>- 1 ->nu) KP - 1 H-t07syV [2, 1-c] 

[1, 2, 4] K U TVy- 1 K\ 

( 6 S , 9 a S) -N-^>^jU-6- ( (2, 6-^7>/U^P-4 

-tl KP^>7x"JU) p<^U) -8- ( (6- (3- ( (3S) -

A-JLT)l-3-^T)l^^Vy- 1 -4)1) TizTVy- 1 -4 

)l) \ZVVy-2-4)1) *T)D -4, 7 -Vt^V-2- (7°P 

7°—2-x>- 1 -4)1) -tOOd KP - 1 W-\Z=>VJ [2, 1 

-c] [1, 2, 4] K U TVy- 1 K\ 

( 6 S , 9 a S) -N-^>^jU-6- ( (2, 6-^7>/U^P-4 

-tl KPdr^>7x-jU) *T)l) -8- ( (6- (3- ( (3R) -

A-iLT)i-3-^T)id^vy- 1 -4)D TifTVy- 1 ->r 

JU) \ZVVy-2-4)1) *T)D -4, 7 -Vt^V-2- (7°P 

7°-2-x>- 1 -4)1) -tOOd KP - 1 W-\Z=>VJ [2, 1 

-c] [1, 2, 4] K U TVy- 1 K\ 

( 6 S , 9 a S) - N8 - ( (6- (3- ( (3R) -

3, 4 -VtTll^^Vy- 1 -4)1) TizTVy- \4)l) -5 

-7 )ltn\fij Vy-2-4 )l) *T)l) -6- ( (4-tKP^ri> 

7 x-JU) -4, 7 -Vt*V ~ 2- (7°P7°-2-X>-
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1 -4JV) KP- 1 [2, 1-c] [1,2 

, 4] K U TVy- 1 — K\ 

4- ( ( (6 S, 9 a S) -1- (^yVJltiJl/^j Jl) -8- ( 

(6- (3- (4 - 1 -'NU) Z-tf^V-l-

-fJU) tf'j 2)V) *T)\s) -4, 7 -Vt*V~2- (7° 

P 7°— 2 — x > — 1 — -i){/) -t^tKP-1H -¥^VJ [2, 

1-c] [1, 2, 4] K U TVy- 6 --fJU) — 3 — 7JU 

^P7i-Jl/ yV\-r KP^> 7^X7x-h, 

4- ( ( (6 S, 9 a S) -1- (^yVJltiJl/^j Jl) -8- ( 

(6- (3- (4 - 1 -'NU) Z-tf^V-l-

-fJU) tf'j 2--f )l) *T)\s~ 4, 7 -Vt^V-2- (7°P 

7°— 2 — x> — 1 —'f)[/) -tOOd KP - 1 W-\Z=>VJ [2, 1 

-c] [1, 2, 4] K U TVy- 6 --fJU) 7x"jU *>* 

/\-r KP^> 7^7>7x-Ko 

[Il^il8] 

( 6 S , 9 a S) - N8 - ( (6- (3- (4-x^JU 

e^^vy- 1 --nu) 1 --nu) t°u$;>-2--r 
) -6- ( (2 —7JU;tP —4 — t KP^ri>7x ~)l) *=$-

)V) -4, 7-V**V-2- (7°P 7°— 2 — x>— 1 Jl/) ~t 

^tK P —1 H —t°7^V [2, 1-c] [1, 2, 4] K l)TV 

y- 1 K\ 

( 6 S , 9 a S) -N-^>y^U-8- ( (6- (3- (4-x^JU 

d^^vy- 1 --nu) 1 -'Nu) t°u$;>-2--rJI 

) -6- ( (4-t KPdr^>7x-jU) -4, 7-

Vt^y-2- (7°P 7°— 2 — x>— 1 —'f JU) -^-^^kKP-1 

[2, 1-c] [1, 2, 4] K U 1 

K\ 
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(6 S , 9 a S) — N — ^<y V Jl — 6 — ( ( 2 - y Jit • - 4 - t: K 

JL-JV) *TJl) -8- ( (6- (3- (4 - yi^Jl^^^ 

Vy~\~4Jl) T if TVy- 1 ~4Jl) tf'j Vy- 2 ~4Jl) *T 

)l) -4, 7-Vt*V~2- (7°P7°- 2-IV- 1 -4 Jl) -* 

^^tKP-1 H-^7^V [2, 1-c] [1, 2, 4] h 'J TV 

y- 1 K\ 

(6 S, 9 a S) -N-^>^U-8- ( (6- (3- ( (3S) -

3, 4 -V^TJl^^Vy- 1 --HU) 1 -'NU) tf 

'J^V-2-^U) *TJl) -6- ( (2-7;U^P-4-t KP^r 

^>7x"jU) -4, 7-Vt*V~2- (7°P7°-2-X> 

-1 KP-1 H-e7^V [2, 1-c] [1, 

2, 4] h U 1 K\ 

(6 S, 9 a S) -N-^>^U-8- ( (6- (3- ( (3R) -

3, 4-V^TJl^^Vy- 1 -4)1) TifTVy- 1 ~4Jl) tf 

VVy-2 -4)1) *TJl) -6- ( (2-7;U^P-4-t KPdp 

Vy JL—JI) STJl) -4, 7-Vt*V~2- (7°P7°-2-X> 

-1 KP-1 H-e7^V [2, 1-c] [1, 

2, 4] h U TVy- 1 K\ 

(6 S, 9 a S) -N-^>^U-8- ( (6- (3- ( (2S) -

2, 4 -V^TJl^^Vy- 1 -4)1) TifTVy- 1 ~4Jl) tf 

VVy-2-4JI) *T)D -6- ( (4-t KP^>7x"JU) 

^U) -4, 7-Vt*V~2- (7°P7°-2 —x>—1 ->HU) -

^^7^kKP-1 H-t°7^V [2, 1-c] [1, 2, 4] KU7 

1 K\ 

( 6 S , 9 a S) -N-^>^U-8- ( ( 5 - 7JU:* P - 6 - (3 

- (4-?iT)ld^^Vy- y -4 Jl) TifTVy- 1 ~4Jl) tf'j 

^>-2--r;U) p<^U) -6- ( (4-t KP^>7x"JU) ^ 

JU) -4, 7 -Vt*V~2- (7°P 7°— 2 —1> — 1 —4 Jl) 



WO 2015/098853 187 PCT/JP2014/083932 

^^tKP-1 H-^7^V [2, 1-c] [1, 2, 4] h'J7^ 

>- 1 K\ 

( 6 S , 9 a S) -N-^>^jU-6- ( (2, 6-V7)ltn~4 

-tK JL-Jl) *=$-)l) -4, 7-Vt*V -2- (7°P7° 

-2-x> - 1 --HU) -8- ( (6- (3- (4- (7°PA>-2 

-4)D \f^vy- \ -4)D TifTVy- 1 -4)D £°>jvy-

2-4 Jl) *T)D -toot KP - 1 H-tr^^V [2, 1-c] 

[1, 2, 4] K U 1 K\ 

( 6 S , 9 a S) - N6 - ( (2, 6-^7>/U^P-4 

-1 KP^ri>7x "jU) *TJl) -8- ( (6- (3- (4-x^JU 

\f^Vy- 1 -'NU) 1 -'NU) tf'j 2--f JU 

) -4, 7 -Vt*V -2- (7°P7°—2—x> — 1 — 'f JU 

) -^^^t:KP-1 H-t°7^V [2, 1-c] [1 , 2, 4] K 

U TVy — 1 K\ 

( 6 S , 9 a S) - N8 - ( (6- (3- ( (2S) -

2, 4 -V^TJlt^^Vy- 1 -4)1) TizTVy- 1 -4 Jl) tf 

U^>-2--rjU) -6- ( (2-7JU^P-4-t KP^r 

i>7x-jU) -4, 7 - Vt^rV ~ 2- (7°P7°-2-X> 

-1 -^^^t:KP-1 H-t°7^V [2, 1-c] [1, 

2, 4] K U TVy- 1 K\ 

( 6 S , 9 a S) -N-^>^jU-6- ( (2, 6-VOJltn~4 

-UKPdr^>7x"jU) -8- ( (6- (3- ( (3S) -

3, 4-V*T)lt^Vy-\ -4 )l) TizTVy- 1 -4)1) tf 

U^V-2-^U) p<^U) -4, 7 -Vt*y-2- (7° P 7° — 2 

-x>- 1 ->nu) KP - 1 H-t07syV [2, 1-c] 

[1, 2, 4] K U TVy- 1 K\ 

( 6 S , 9 a S) - N6 - ( (2, 6-^7>/U^P-4 

-t: KP^>7x"JU) -8- ( (6- (3- ( (2 S) -
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2, 4 -V^TJl^^^Vy- 1 -4)1) TizTVy- 1 -4)1) tf 

i)*/y-2-4)1) *T)D -4, 7-Vt*V-2- (7°P7°-2 

-T.y-\ -4 iV) • - 1 H - yV [2, 1-c] 

[1, 2, 4] K U TVy- 1 K\ 

( 6 S , 9 a S) - N8 - ( (6- (3- ( (3S) -

A-JLT)l-3-^T)l^^Vy- 1 -4)1) TizTVy- 1 -4 

)l) \fVVy~2-4)1) *T)\s) -6- ( (4-tKP^r^7xz 

)V) *T)\s) -4, 7 -Vt*V~2- (7°P7°- 2-IV- 1 —-f 

JU) -t^^tKP-1 H-k7^V [2, 1-c] [1 , 2, 4] 

K U TVy - 1 K\ 

(6 S, 9 a S) -N-^>^jU-8- ( (6-3- ( (3R) -4 

-JLT)I-3-^TJi^^^vy- 1 --nu) i --nu 
) tf'j 2--r)l) *T)l-Q- ( (4 — t; KPdr^>7x-jU) 

-4, 7 -Vt*V~2- (7°P 7°— 2 — x>— 1 —'f JU) 

-^^7^tKP-1 H-tl7i>V [2, 1-c] [1, 2, 4] K U 

TVy - 1 K\ 

( 6 S , 9 a S) -N-^>y^U-6- ( (2, 6-^7>/U^P-4 

-tl KP^>7x"JU) p<^U) -8- ( (6- (3- ( (3S) -

A-JLT)l-3-^T)l^^Vy- 1 -4)1) TizTVy- 1 -4 

)l) \ZVVy-2-4)1) *T)\A -4, 7 -Vt^V-2- (7°p 

7°—2-x>- 1 -4 )l) -tOOd KP - 1 W-\Z=>VJ [2, 1 

-c] [1, 2, 4] K U TVy- 1 K\ 

4- ( ( (6 S, 9 a S) -1- ('<yV)lti)l/<IE4 )D -8- ( 

(6- (3- {A-JLT)l^^Vy- y -4 )l) T-izTVy-1-

4)1) ¥*JVy-2-4)l) *T)D -4, 7 -Vt*V~2- (7° 

P7°-2-x>- 1 -4)1) -t^tKP-1H -¥^VJ [2, 

1-c] [1, 2, 4] K U TVy- 6 --fJU) -3-7JU 

^P7i-Jl/ yV\-r KP^> 7^X7x-h, 
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4- ( ( (6 S, 9 a S) -1- (^yVlltlJl/^j Jl) -8- ( 

(6- (3- (4 -JLTll^^^Vy- 1 ~Ol) TM=j-*Jy-\ -

•i)l) tf'j Vy-2->T )l) *T)l~4, 7 -Vt^V-2- (7°P 

7°— 2-x>- 1 --T)D -tOOd KP - 1 W-\Z=>VJ [2, 1 

-c] [1, 2, 4] K U TVy- 6 --fJU) 7x"jU *>* 

/\-r KP^> 7^7>7x-Ko 

[11^119] ( 6 S , 9 a S) -N-^yV)l-8- ( (6- (3- (4-if 

)i\f^vy- \ -01) T-MTVy-\ -4)\A ¥i)Vy-2-4 

Jl) ^fJU) -6- ( (2-7;U^-p-4 - t KP^ri>7x ~)l) * 

TJl) -4, l-Vt^V-2- (7°P 7°-2-i>-1 --f JU) -

^^tKP-1 H-t7i^V [2, 1-c] [1, 2, 4] KU7 

[fc2] 

[11^1110] ( 6 S , 9 a S) -N-^>^U-8- ( (6- (3- (4-if 

1 ->nu) 1 --nu) eu^>-2--r 
JU) *T)D -6- ( (4-t KPdr^>7x-jU) Til) -4, 7 

-Vt^y-2- (7°p 7°— 2 -IV- 1 --r JU) -^-^^tKP-

1 H-e^yV [2, 1-c] [1, 2, 4] K U TVy- 1 -;bJU 

Ub3] 

[11^1111] ( 6 S , 9 a S) — N —s<yV)\/— 6 — ( ( 2 - 7 JU:* P - 4 - t: 



WO 2015/098853 190 PCT/JP2014/083932 

h'P^>7J---Jl) *9)1) -8- ( (6- (3- (4 -*9)ltf^ 

=yVy-\ -4)D TH9vy- 1 -4)D \f.^vy-2-4)\A * 

9)1) -4, l-Vt^V-2- (7°P 7°-2-i>-1 --f JU) -

P-1H-kf^>V [2, 1-c] [1, 2, 4] KU7 

[M 

[11^1112] ( 6 S , 9 a S) -N-^>^U-8- ( (6- (3- ( (3S) 

-3, 4-v*9)i^=>vy- 1 -4)i) T-^9vy- 1 -4)i) 

\s\)Vy- 2-4)1) *9)1) -6- ( (2-7MP-4-tFP 

dri>7x-jU) -4, 7 ~Vt*V ~ 2- (7°P7°-2-l 

>-1 -^Jb) -^^^tKP-1 H-1^7^V [2, 1-c] [1 

, 2, 4] h U TVy- 1 

[fc5] 

[11^1113] ( 6 S , 9 a S) -N-^>^U-8- ( (6- (3- ( (3R) 

-3, 4 -V*9)l^=>Vy- 1 -4)1) Tiz9Vy- 1 -4)1) 

^\jVy-2-4)l) *9)1) -6- ( (2-7MP-4-tFP 

dri>7x-jU) -4, 7 -Vt^V ~ 2- (7°P7°-2-l 

>-1 -^Jb) -^^^tKP-1 H-1^7^V [2, 1-c] [1 

, 2, 4] h U TVy- 1 
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[fc6] 

[11^1114] ( 6 S , 9 a S) -N-^>^U-8- ( (6- (3- ( (2S) 

-2, 4-v*3-)\z^=pVy- 1 -4)D TM^vy- 1 -4)D 

tf'j Vy-2-4)1) *T)\y) -6- ( (4-t KP^>7x",/U) 

^fJU) -4, 1 - Vt^-y -2- (7°P7°-2 — x>-1 --fJU) 

KP-1 H-fcf^>V [2, 1-c] [1, 2, 4] K'J 

um 

[11^1115] 4- ( ( ( 6 S , 9 a S) -1- (^<yV)Uti)U/<IE4)l) -8-

( (6- (3- (4 -if 1 --T>/U) 7"trf^>-1 

-4)1) ifl)Vy-2-4)1) *T)D -4, 7-Vt^V-2- ( 

7°P 7°— 2 —1>— 1 —'f JU) KP - 1 H-t07S>V [2 

, 1-c] [1, 2, 4] K U TVy- 6 --fJU) ^fJU) -3-7 

jU^-P7x-jU VJ\4 KP^fV 7TI-7>7X-K 
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[<b8] 

° Y^i 9 

[jH*ff-I16] 

[11^1117] 

4- ( ( (6 S, 9 a S) -1- -8-

( (6- (3- (4 -if )l^=>Vy~ 1 -4)1) 

-4)1) \ZVVy-2-4)1) * f JU— 4 , 1 -Vt^rV-2- (7° 

• 7°- 2 -1 > - 1 - -f JU) [2, 

1-c] [1, 2, 4] h U 7*Jy- 6 --HU) ^fJU) 7x"JU 

KP^r> 7^771- h 3i;/ctt^©2£#J^tolCfF^-C££J& 

tmm 1 ~i 


