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LftlCH I RALPAK (1M) AD-H, I A, IB, I C, ID 

, IE, I F, DA I CELftlCH I RALCEL (fW) OD-

H , 0 J — H ©lAlftlA\ ti 7 A+M X : 2cm0X25cm) £^IA7C0 

( + /-) ^ U V^d^C<£S7^^>a 0* 

^OR-2 0 9 0MMcJt*£d^ (7XiS^r-tzy> (Hg-Xe) ^>7°, 

1 5 0W) £ffllNT>UJ£L/co 

0u^ h^^-r-tcULT, *> 'J • v K^^7-r-^IE 
YAMAZ E N b JU7° b >> 7° (^7A: YAMA 

ZENHi—Flash™ Column (Si I i c a g e I ) , 

+M X ; S (16x60mm), M (20x75mm), L (26X100 

mm), 2L (26X1 50mm), 3L (46X1 30mm) ©lAlftlAN 

) , Sfcte, s±:> 'J PV h^77 -T — 'J 

J^PSQ 6 0B™, l^P7h^77^-ffl 
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is 'J A'ifJI/BW - 3 0 0™, 73-yjl/C- 2 0 0 s t» L 

< ti Merck Ltd. J a p a n 'J 1) 60™ (7 0~2 3 Om 

esh) N Hi> U PV -T 

tf£>£ii£-ti, YAMAZ E (^7A: YAMAZ 

E N H i — F I ash™ Co I umn (Ami no) , X ; S 

(16x60mm), M (2 0X 7 5 mm) , L (26X1 00mm), 2 

L (26X1 50mm) , 3L (46X1 30mm) 0lAlftlAN) , 

ti, FUJI SILISIA CHEMICAL LTD. NH SI 

LICA GEL (200~350mesh) ZfB^fc0 

[0045] (±) (RS) -ti^-tz 

( + ) -s (-) -, (R) (S) -ti^tl^tix^-y^1 

( + ) M, (-) M, (R) (S) 

"To r*j ti, f#tc§Ei6^&l^I£-tc 

tii\"fti^N 1 o is biz r (1 R *, 2R*) J ©<£ 

9 t^HE^tiTl^il-^tcti, ffi^lBMtcoi^Tti, 

t^CDtt&o ttZt)1? (1 R, 2 R) £tzti (1 S, 2 S) 1 

0 x V - ̂ ̂  t"0 

[0046] ^»IJ1 

N— f (1S) —2. 2. 5. 1 -=j- S^7JU7hP- 2. 3-ybKP-1 

H ->r 1 ->nn x;u7 y $ KCD^-JSR 
Dfbi] 

[-fb2] 



WO 2013/191144 16 PCT/JP2013/066623 

[0047] ( 1 ) 2. 5. 7-KU7MD-2. 3 — V b K • — 1 H — -f — 1 

5, 7-i/'7Jb^P-1 (CASNo. 84315-25-

3, 500mg, 2. 9 7mmo I ) 0^7 — ( 2 0 m L) iZs S 

electfluor™(1. 1 6 g, 3. 27mmol) 

0 mtttm±mu/c„ mmzDc 
M^JPmm^us.Tm^Ltz0 K_ K >J 
)\y (1 0 m L) t. 5 NiHH ( 5 m L) U Smt 1 

WLtzo # 

?^>7A-e$£<JfL/cQ ;§®£;mj±T^ 

4 L, $£'Jt LT*I§Elb^ ( 5 4 7 m g , 2. 94mmol) tt%tz 0 

1 H — N M R (400MHz, CDC I 3) 5 (ppm) :3. 11-3. 3 

6 (m, 1 H) , 3. 49-3. 77 (m, 1H), 5. 10-5. 40 ( 

m, 1 H) , 6. 82 (td, J = 9. 0, 1. 9Hz, 1H), 6. 90 

- 7. 0 4 (m, 1 H) . 

[0048] (2) 2. 2. 5. 7S =j 7 )U • - 2 . 3->'b h'D -1 H-QT 

1 

1 — ( 1 ) ~^%tz'fbn"^ ( 5 4 0 m g , 2. 90mmo !)&<££/ 

TEA (1. 2 1 m L, 8. 70mmo I) 0DC M;#^ (2 0 m L) 

0°CT\ t 'JJU K 'J 7 Jlsj U * $ > XJls7 X j~~ K (1 

. 0 0 m L, 4. 3 5 m m o I ) ^JPx, gmt 5 0#^ilW Ltza ixJ/So^C: 

i/lfjn-"r )\y K 'J ^ /"Co 

£1 N±M@ts mu&ik 

K 'J 7At^'liL/c„ 5§&£)mj±~F®£U MJ±Tf£'Jt L/c0 K 

[<fb3] 
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_h'JJU (20mL) LN Se I ect f I uo r™ (1. 1 3 g, 

3. 1 9 m m o I) Smt 1 1 Ltc(Dt>, mmzm 
Emu/c„ 
Ltc0 h^77-f - (YAMAZEN, H i 

— F I as h™Co I umn, Size:L, 2 0 m L, 

n-^^>=10%^50%) (5 3 2 mg, 2. 

6 1 m m o I ) £ LTt#/c0 

1 H — N M R (4 00MHz, CDC I 3) 5 (ppm) :3. 57 (t, 

J = 1 2. 4 H z, 2 H) , 6. 74-6. 94 (m, 1H), 6. 95-

7. 0 8 (m, 1 H) . 

[0049] (3) 2. 2. 5. 7h ̂ 7)1^ • - 2 . 3 — V b K • — 1 H — -f 

1 - ( 2 ) xmtcfb^tl (3 7 7 m g , 1. 8 5 m m o I ) <ZH 7 

(1 6mL) (4. 2 7g, 5 5. 

4 m m o I) 3 0 L/c0 S'T7-/ 7kM{kfcrJMl~ 

K'Jr>A(348mg, 5. 54mmol) £iP;iN 3 biZ 1 BtP^iPS&ll/jit 

Ltc„ 2 N7_KSHb^ h 'J VATkmfc 

1 N^£2jPa.#$£fTofc0 7ja@£ 2 N7KII^b^- K 'J 1?A7k?&fcT?T 
jut> >j&t u Lfco K U ^A-essjt 
L/Co 5§&£)mj±~F®£U S£4£LTiI§B<b^$l (2 1 Omg, 1. 02m 

m o I ) o 

ES I - MS ; m/ z 2 0 6 [M+H] +. 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :3. 26-3. 5 

[<fb4] 

>- 1 — 3P$ >(£>•• J5% 
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5 (m, 2 H) , 4. 59 (dd, J = 1 3. 3, 5. 3Hz, 1H), 6 

. 6 1-6. 86 (m, 2 H) . 

[<ft5] 

[0050] (4) s<yV)\, N- (2. 2. 5. 7h =? 7)1^ • - 2 . 3-»>*HK 

• - 1 H->r y^y- 1 --nu) 

1 - (3 ) ( 2 0 0 m g , 0. 975mmol)£D 

CM (1 0 m L) u [ V )\s^ ̂ r:>) JU] { [4- ( 

£°<jisy- 1 (4H) -^;u] TJU7*-JU} K ( 

CASNo. 10 3 7 2 11-0 9-8, 6 5 4 mg, 1. 95mmol, 

WO 2 0 0 8 0 8 3 2 4 8tC|Ei6©^;itC^i;TI^L/c) , TEA (0. 

5 5 m L, 3. 9 0 m m o I ) 2 4 Lfc0 "£}m 

iZMLfcm, 1 IW^ 

mm£mi±T^£Lfc0 

T^IIE-fb-n^ (3 1 6 m g , 0. 755mmol) ^ LTt#/c0 

E S I -MS ; m/z 4 4 1 [M+Na]+. 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :3. 25-3. 5 

4 (m, 2 H) , 5. 14-5. 38 (m, 3H), 5. 72 (brs, 1 

H) , 6. 72 (t, J = 9. 4 H z, 1H), 6. 79 (d, J=7. 8 

Hz, 1 H) , 7. 3 0- 7. 4 6 (m, 5 H) . 

- (S|ifVn-A^>=30%) 

[<ft6] 
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[0051] (5) N — [ (1S) —2. 2. 5. 7K ̂  7 )\s* • - 2 . 3-V\l K 

• - 1 H->r y^y- 1 —rTJU?7$ KCD-^-JSK 

1 - (4) umtc(3 1 0 m g , 0. 741mmo I) 

J — )\/ — (5mL —5mL) tC 1 0%J^z>Vry (3 

0 m g , 0. 0 2 8 m m o I ) £^-C2JD^ 3 0^ 

mmwLtco -tz^hsiitc-r 
^ilfco 01*6 £*> 'J PV h^77 

-f — (YAMAZEN, H i - F I a s h ™C o I u m n , S i z e : M, 

^#1 0 m L, S|if;i//n-A^>=3 0%-»7 0%) 

lE-fb-n^CD^iz^fr ( 1 8 1 m g , 0. 637mmol) £f#7c0 

"yiz^W (1 8 0 m g , 0. 633mmo I) £ H P L C (CH I RALP 

A K I A, 20mm I. D. x250mm, 1 0 m L, x 

$ J-)\s/n-^**fy= 1 5%) 2fflH0^;^b 

^©?^2#@ L 4 4 ̂ 0tl§Eft^141bl§r^ S fa ( 7 

6mg, 0. 267mmol ;98%ee) £ LTt#/c0 

E S I -MS ; m/z 3 0 7 [M+Na]+. 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :3. 32-3. 6 

0 (m, 2 H) , 4. 70 (brs, 2H), 4. 93 (d, J =9. 3H 

z, 1 H) , 5. 30 (q, J = 9. 3Hz, 1H), 6. 70-6. 86 

(m, 2 H) . 

[0052] mmmz 
N- [ (IS) -2. 2. 4. 72. 3 -V\l Km - 1 

H-^y^y- 1 ->nn 7JU7 7 $ K0£-J5% 

[<fb7] 

F 
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[0053] ^MJI 4, 7-VDMU- 1 ->r y (c 

ASNo. 130408-16-1, 6. 1 5 g, 36. 6mmol) 

N (2. 1 3 g, 7. 49mmol) *k%tc0 

E S I -MS ; m/z 3 0 7 [M+Na]+. 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :3. 33-3. 6 

3 (m, 2 H) , 4. 73 (brs, 2H), 5. 01 (d, J=8. 4H 

z, 1 H) , 5. 35 (q, J=9. 8Hz, 1H), 6. 97-7. 16 

(m, 2 H) . 

( 1 8 0 m g, 0. 633mmol)£HPLC(CH 

I R A L C E L (Mi^I) OD-H, 2 0 m m I . D. x250mm, ^ 

#1 OmL, x^y-JU/n-^*yy= 1 5%) LT, 2ffl 

(4 5 

mg, 0. 1 5 8 m m o I ;99%ee) 

-tzJU^C H I R A L C E L (Mit^I) 0 D- H (4. 6 mm I. D 

. x 1 5 0 m m, 1 m L, JL$> J —JU/ n —1 5 %) 

LtctZZ, ^ 1 2 o fc0 

[0054] ^»J3 

( + ) -N- (2. 2. 4. 6. 72. 3-yHKD-

1 w-^y^y- 1 ->rJi/) ;uu?7$ KCDI^BK 

[0055] ^»y 1 £|W|*§(OT;£tCj; U, 4, 6, 7 - h 'J 7JU:* • - 1 ->C >^V 

> (CASNo. 12 6 0 0 0 8-8 0- 7, 2 5 0mg, 1. 34mmo 

I ) ^ilE-fb-n^CD^iz (7 3 m g , 0. 242mmol) *k%tc 

o (7 0 m g , 0. 232mmol)£HPLC(CHI 

[-fb8] 

O 

F 
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R A L P A K IC, 2 0mm I . D. x250mm, 1 0 

mL, x^y-;U/n1 0%) IZ X LT, 2ffi£g (D% 

+ ) # (3 1 mg, 0. 1 03mmo I ;>99%ee) 

ES I — M S ; m/z 3 2 5 [M+Na] +. 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :3. 34-3. 6 

1 (m, 2 H) , 4. 78 (brs, 2H), 5. 14 (brs, 1H), 

5. 29-5. 48 (m, 1H), 6. 89-7. 04 (m, 1H). 

[0056] ^»J4 

N- [ (1 S*) -5-v7;-2. 21 -* +)\s-2. 3 

-y'bKa-i H ->r >^>- 1 —r JUI XJ[/7 7 $ KCDI^-BK 

[-fb9] 

[0057] ( 1 ) 2. 2-VD)\s^U-7-*3-)\s- 1 2. 3-y'bKm-

1 H->T 5 — 

^MJ1- (D fc<£0^»J1- (2) 7-^^JU 

- 1 + >y>- 5 KUJl/ (CASNo. 1337833 

-67-6, 1. 0 0 g, 5. 84mmol)^, tHElb£^£ (600 

mg, 2. 90mmol) *k%tz0 

ES I - MS ; m/ z 2 0 8 [M+H] +. 

1 H — N M R (4 00MHz, CDC I 3) 5 (ppm) :2. 71 (s, 3 

H), 3. 57 (t, J = 1 2. 8 H z, 2H), 7. 53 (s, 1H), 
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7. 6 0 (s, 1 H) . 

Dfbn] 

[0058] (2) N- [ (1 S*) -5-v7;-2. 2 - V 7 )U • - 7 - ̂  

2. 3 -yb Ka- 1 H — >r y=fy- 1 —rJUI TJU?7$ KCD-^-BK 

^MJI- (3) (5) tmmo)j5}£iz£vs mmmi-
( 1 ) xmtcfb^tl ( 1 5 7 m g , 0. 7 5 9mmol)^ tllElbl^] 

CD^-tz^ ft (5 9. Omg, 0. 205mmol) £f#7c0 % b $ 

ft (59. Omg, 0. 205mmo I) ^HPLC (CH I RALPAK 

(lliii^tfi) IF, 20mm I . D. x250mm, 1 0 m L, X J 

-JU/n-^Ht>=2 0%) 2ffl|l0^;^b^ 

©9t>2#@tC;#aiL/c^0l^4 1 (23. 4m 

g, 0. 08 1 mmo I ;>99%ee) ^c%tc0 

ES I — M S ; m/z 3 1 0 [M+Na] +. 

1 H — N M R (4 00MHz, DMSO-d6) 8 (ppm) :2. 42 (s 

, 3 H) , 3. 2 9-3. 4 5 (m, 1H), 3. 4 7 -3. 6 3 (m, 1 

H) , 4. 8 6-4. 9 7 (m, 1H), 6. 85 (brs, 2H), 7. 

5 8- 7. 7 0 (m, 3 H) . 

[0059] ^»J5 

(-) -N- (2. 2. 6. 7 —^ K^7;u^g- 2. 3-y'b Km - 1 H 

-4y^y-\ )\s) x)\s? 7 $ K@i5-j5E 

[<fbi2] 

0 
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Dfbi3] 

F 

[0060] ( 1 ) 2. 2. 6. 7 2. 3 - V b K • - 1 H - -f 

^fife0!l1- (1) ^ 4 — 7 • — 6, l-VDMu 

(CASNo. 881189-76-0, 2. 45g, 9 

. 9 2mmo I) 4-7"P^E-2, 6, 7 - K 'J 7)lsJ • - 2 , 3-

V t KP - 1 U-^y^y- 1 -tfy (2. 3 0 g , 8. 6 8mo I) 

tco ^»J1- (2) tmm0)J5}£lZ£Vs 4 — 7 • — 2 , 6, 7 — h • J 

7;U^P-2, 3 -5/t KP - 1 H--f >f>- 1 -7t"> (2. 3 0 g , 8 

. 68mmo I) 4-7"P^E-2, 2, 6, 7 — ^ K ^ 7^ P - 2 

, 3-i/t; KP - 1 H-'f >f>- 1 (1. 8 0 g , 6. 38mmo 

I) £?#fc0 4-^Pt-2, 2, 6, 7 -71 K^7;U^P- 2, 3-^'L 

KP-1 H-'f>7>-1 (1. 8 0 g , 6. 38mmo I) ffli^ 

(1 0 m L) IZS t KP + i/7$ (0. 9 0g, 12. 

8 m m o I) 1 2 0|^Jp^M)tL/co Ltzfes M 

J±)IlsL/co a>l£DCM£7KTli^&}#L/c^ MJ±Tf£'Jt L/c0 ££>!£ 

( 2 0 m L) CML, I6SI (0. 6 m L) 

(9omg) 1 zmmmwLtco Km 

5ii LT/^7^1) L/co 3^£MJ±TJills U 

P7 h^77 -T — "elti^LT^IIE^b^ (7 0 0mg, 3. 

4 1 m m o I ) £f#7c0 

ES I - MS ; m/z206 [M+H] +. 

[<fb14] 

>- 1 — 3P$ >(£>•• J5% 

O 
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[0061] (2) (-) -N- (2. 2. 6. 7h ̂ 7 )\s* • - 2 . 3-y'bKD 

- 1 H y^y- 1 )\s) X)\s7 y $ K0£-J& 

^MJ1- (3) (5) 5-

( 1 ) X%tcfb-n^ (7 0 0 m g , 3. 4 1 mmo I ) ^IlE-fb-n^CD 

(1 20mg, 0. 423mmol) tt%tc0 % btltc "y iz $ ft ( 

1 1 Omg, 0. 387mmo I) P LC (CH I RALPAK (M® 

F^I) IC, 20mm I. D. x250mm, 1 0 m L , X J —)\// 

n-A^>=20%) tCTT'c^SlJLT, 2 9 % 

(-) ft (38mg, 

0. 1 34mmo I ;>99%ee) 

E S I -MS ; m/z 3 0 7 [M+Na]+. 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :3. 29-3. 5 

8 (m, 2 H) , 4. 75 (brs, 2H), 5. 05 (d, J =9. 7H 

z, 1 H) , 5. 38 (q, J=9. 7Hz, 1H), 6. 94-7. 02 

(m, 1 H) , 7. 14-7. 23 (m, 1 H) . 

[0062] 

(-) -N- (7-•£••-2. 2. 5 - h> U -yJV^U- 2. 3-S/bKD 

- 1 w-^y^y- 1 -4)\A X)\s7 y $ KCDI^BK 

[<fbi5] 

o w 

[<bi6] 

[0063] ( 1 ) 7 -0UU-2. 5-i/7)\stn~ 2, 3-ybKD-1 H-^>f 

>-1 -xxp-sfii 
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7 — 0 • • — 5 - 7)\s^ • - 1 —4 y$ J > (CASNo. 126000 

8 — 48 — 7, 1. 0 8 g, 5. 85mmo I ) 0^7 — (30m 

L) iZs Se I ect f I uo r™ (2. 4 9 g, 7. 0 2mmo I ) 

m^y 
-tzh-K'J^U ( 2 0 m L) £ 5 Ni*I£ (1 OmL) U ^ 

^"C 1 BIPE^I^L/CO 

%fi^tc0 mms^mu^ik7Kz*)%>&L, itw.-?v* AZLtc0 m 
m*mJ±T^£U $£:ltLTtl§Elbl=r^ (1 . 13g, 5. 58mmol) 

zmtco 
1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :3. 13-3. 3 

3 (m, 1 H) , 3. 47-3. 71 (m, 1H), 5. 25 (ddd, J 

= 51. 0, 8. 0, 4. 5 H z, 1 H) , 7. 07 (dt, J=7. 6, 

2. 0Hz, 1 H) , 7. 14 (dd, J=8. 8, 2. 0Hz, 1H). 

Dfb17] 

[0064] (2) 7 —•£•• — 2 . 2. 5 - S U 7 )\y^ • - 2 . 3-yHKD-IH-

6 - ( 1 ) Z%tcfb^ (1. 1 3 g , 5. 5 8 m m o I ) £ J: 

TEA (3. 1 1 m L, 22. 3mmo I) ©DC M;#^ (3 0 m L) IZS 

0°CZ\ t 'JJU K 'J 7)l/J-n*$yX)l/7 xi-- K (2 

. 5 6 m L, 11. 2 m m o I ) tfhWXZ^ Smt 2 W Ltc0 

tC^x^JUx — h 'J ^ /"Co ^$1 

*@£i Ni*gt K u 0A7Kmm, mu&ikykxmwmms mm 
^K'J^A-e^iL/co ^l^-tzh-h IUU (3 

OmL) LN Se I ect f I uo r™ (2. 1 7 g, 6. 11mm 

91 O 

-<y?y- 1 -x><Dftf£ 
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mzDCMttijuTL^m^tkm^istcm, mmzmj±Tm£[.tc0 gg*6£*>'j 
h ̂ 77 -i — (YAMAZEN, H i-F I ash™C 

olumn, Size:L, 15^2 OmL, n —/s^7°-$7 >= 0 

%-»3 0%) (1. 1 1 g, 5. 03mmol) 

tc o 

1 H — N M R (4 00MHz, CDC I 3) 5 (ppm) :3. 47-3. 6 

3 (m, 2 H) , 7. 06-7. 13 (m, 1H), 7. 17-7. 23 ( 

m, 1 H ) . 

[0065] (3) 7 —•£•• — 2 . 2. 5 - S U 7 JU;fr • - 2 . 3-yHKD-IH-

6 - (2) (1. 1 0 g , 4. 98mmo I) (D^V 

(4 OmL) (11. 5g, 150 

mmo I) fc^rajPAs 3 O^^Jp^M)jit L/co *>7 J 7kM{fcfc *5 Mi~ K 

'J7A (940mg, 15. Ommol) £iP;iN £ b iZ 1 2 BtP^JPS&ll/jit 

Ltc„ L/c^ 2 N7KSHt^ K 'J £ A*5§& 

£2jP3.#$£frofco SIzSlczK^flp^ Mix?1 

1 N^£2jPa.#$£fTofc0 **!£ 2 N7KII^b^- h 'J 0 ATk&fcTT 
JUt> >jfet U L/co h 'J OA-e&m 
Lfc&s mm%MI±Tg£Lfco A^P?h^77< 

— (YAMAZEN, H i — F I ash™Co I umn, S i ze : L, 4g 

i}2 OmL, -^s?y= 1 0%^50%) T?Ht§!lLTiI§B 

'fb'n^ (699mg, 3. 1 5 m m o I ) 0 

1 H — N M R (4 00MHz, CDC I 3) 5 (ppm) :3. 24-3. 4 

[<bi8] 

-f 1 -TSXP^EE 
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1 (m, 1 H) , 3. 47-3. 65 (m, 1H), 4. 50 (d, J = 1 

4. 6 H z, 1 H) , 6. 85-6. 93 (m, 1H), 7. 02 (dd, 

J = 9. 0, 2. 2 H z , 1 H) . 

Dfbi9] 

[0066] (4) t e r t -7"^>>U N - ( 7 - 3 • • - 2. 2. 5 — K 'J ~J)\sJrU -

2. 3 -vb Km- 1 H — >r y^y- -4)\A 

KCD-gJ^ 

6 — (3 ) T'tf/c'fb'n ̂  (699mg, 3. 1 5mmo I) ^DC 

M (2 OmL) [ (t - tUUtf-JU] { [4 — ( 

$.-*) £°<JiSy- 1 (4H) —T^U] K [ 

CASNo. 8 7 2 4 9 6-91-8, 1. 9 0 g, 6. 31mmol, 0 

rganic Letters, 3_, 2241 (2001) 

^UTPiiL/c] , TEA (1. 7 6 m L, 12. 6mmol) £^-C2JP 

1 2 0|^Jp^M)tL/co 1 NJ^ 

l±Tm£Lfc0 £:> 'J PV h^77 -r - (Mtx^JU/ 

n-^7°^>=3 0%) T-*tiiLTtl§Elbl=r^ ( 1 . 08g, 2. 69mm 

0 I ) zmrco 
1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 49 (s, 9 

H), 3. 28-3. 55 (m, 2H), 5. 07-5. 36 (m, 1H) 

, 5. 51-5. 70 (m, 1H), 6. 89 (d, J = 7. 8Hz, 1H 

), 7. 07 (d, J =9. 2 H z, 1H), 7. 29 (brs, 1H). 
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[<ft20] 

[0067] (5) (-) -N- ( 7 — 2 . 2. 5 - S U 7 • - 2 . 3-*J 

b KD- 1 H ->r y^y- -4)\A TJU? T $ KCD-^-BK 

6 - (4) (1. 08 g, 2. 6 9 m m o I ) COM! 

(2 5 m L) 4 N«©iixfikM (2 6. 9mL, 1 

0 8 m m o I) 5 mmmW Ltco Bfe 
%is <J t)?J\st)^A? PV K ^77 -f — (YAMAZEN, H i-F I as 

h™Co I umn, Size:L, 2 0 m L , n — /s^7°-$7 

>=30 %-» 7 0 %) ( 6 2 7 m g , 2. 

0 9 m m o I ) ^k%tc0 % btltc 7lz$ft (2 0 0 m g, 0. 665mmo 

I) P LC (CH I RALPAK (Mi^I) IB, 2 0 mm I . D. 

x 2 5 0 m m, 1 0 m L, J —)\// n — /s^"lt> = 1 0%) tCT^c 

^SiJLT, 2ffl|l0^;^b^0 9t>2#@tC;#aiL/c^0l^4 9 

(-)ft(83mg, 0. 2 7 6 mm o I ; 9 6% 

e e ) o 

ES I — M S ; m/z 3 2 3 [M+Na] +. 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :3. 35-3. 6 

4 (m, 2 H) , 4. 74 (brs, 2H), 4. 86 (d, J=8. 6H 

z, 1 H) , 5. 07-5. 28 (m, 1H), 6. 83-6. 95 (m, 

1 H) , 7. 09 (dd, J = 8. 7, 2. 3Hz, 1H) 

[0068] mmm7 
(-) -N- (7-•£••-2. 2. 4 - S U Z>)\y^U- 2. 3--yb KP 

- 1 H —^ 1 -^JU) XJU7 7 $ K@^]5^ 
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Dfb2i] 

F 

[0069] ^ 7 - 0 • • - 4 - 7 )U • - 1 ->f 

> (CASNo. 8 8119 0-2 8-9, 1. 7 0 g, 9. 21mmol 

) ^ilE'fb'n^CD^iz $ ft (1 83mg, 0. 609mmol) *k%tc 

0 t#^tl/c^-tz$ft (1 lOmg, 0. 366mmol) £H P L C (CH 

I R A L P A K AD-H, 20 mml. D. x250mm, 

Si}10mL, x^y-;U/n1 0%) LT, 2 

Ltcmmmi 8^©ti§E^;m 
it a% (—) ft (4 6 m g , 0. 1 53mmo I ;>99%ee) %:%tc 0 

ES I — M S ; m/z 3 2 3 [M+Na] +. 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :3. 36-3. 6 

3 (m, 2 H) , 4. 74 (brs, 2H), 4. 88 (d, J=8. 2H 

z, 1 H) , 5. 16-5. 34 (m, 1H), 7. 06 (t, J =8. 4 

Hz, 1 H) , 7. 31 (d d, J = 8. 4, 4. 4Hz, 1H). 

[0070] ^»J8 

(-) - N - ( 7 - 3 • • - 2 . 2-i/7 JUTI- • - 2 . 3 — S/ b K • — 1 H 

-^>^'>-1 ->r;u) 
[<fb22] 

o 
CI WM-Sf® 

NH2 
F 

[0071] 7-^pp-1-^>^y> (CASNo 

. 34911-25-6, 2. 48g, 14. 9mmol)i^( *I§Elb£-

4#)CD ^ iz $ ft ( 1 . 44 g, 5. 09mmol) *k%tc0 % btlfc ̂  iz $ ft 

F 
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(4 3 0 m g , 1. 52mmo I) ^HPLC (CH I RALPAK (HH 

F^I) IB, 20mm I. D. x250mm, 1 0 m L , X J —)\// 

2#gK5§aiLfc£ft0^4 (-)ft(194m 

g, 0. 686mmol ;>99%ee) ^c%tc0 

ES I — M S ; m/z 3 0 5 [M+Na] +. 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :3. 35-3. 6 

3 (m, 2 H) , 4. 72 (brs, 2H), 4. 81 (d, J=8. 2H 

z, 1 H) , 5. 24 (ddd, J = 1 2. 4, 8. 3, 4. 2Hz, 1H) 

, 7. 12-7. 21 (m, 1 H) , 7. 3 0- 7. 3 7 (m, 2H). 

(-) -N- (7-3PP-2. 2. 6 - S U -J)\sJrU- 2. 3--ybKa 

- 1 w-^y^y- 1 ~^;u) 7JU77$ 

[0073] ^fife0!l6 ^ 7 - ̂7 p p - 6 - 7 )\s^ • - 1 ->f >^V 

> (CASNo. 8 8119 0-9 5 -0, 1. OOg, 5. 42mmol 

) ^ilE'fb'n^CD^iz $ ft (243mg, 0. 808mmol) *k%tc 

0 t#^tl/c^"tz$ft (2 0 0 m g , 0. 665mmol) £HPLC (CH 

I RALPAK (Mi^I) IA, 20mm I . D. x250mm, 1 

OmL, x^y-JU/n-^^>=2 5%) IZ T LT, 2ffi£I© 

9*> 2 #@ Ltcumm 2 4 
(85mg, 0. 283mmo I ;>99%ee) 

ES I — M S ; m/z 3 2 3 [M+Na] +. 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :3. 33-3. 6 

0 (m, 2 H) , 4. 76 (brs, 2H), 4. 90 (d, J=7. 8H 

[0072] ^»J9 

[<fb23] 

0 
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z, 1 H) , 5. 16-5. 35 (m, 1H), 7. 10-7. 23 (m, 

2 H) . 

[0074] 1 0 

( + ) - N - ( 5 - £ • • - 2 . 2. 7 - h 'J 7 • - 2 . 3 - V b K • 

- 1 H->r y^y- 1 ~^;u) TJU?7$ KCD^-JSR 

[-fb24] 

[0075] ^fife0!l6 ^ 5 - £ p p - 7 - • - 1 -4 y$J 

> (CAS No. 12 7 3 6 13 -81-2, 5 5 0mg, 2. 98mm 

0 I ) fr bs ^ilE'fb'n^CD^iz (1 49mg, 0. 4 9 6 m m o I ) £: 

%tc o tl/c ̂  iz $ ft ( 1 4 0 m g , 0. 466mmo I) P LC ( 

CH I RALPAK (Mi^I) IF, 2 0 m m I . D. x 2 5 0mm, | 

^ 1 OmL, x^y-JU/n ~^*y-y=3 0%) LT, 2ffl 

9 *> 2 #@ Ltcmmm 2 3 
'fb'n^ ( + ) ft (6 5. 7mg, 0. 283mmol ;>99%ee) 

tc o 

ES I — M S ; m/z 3 2 3 [M+Na] +. 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :3. 30-3. 6 

0 (m, 2 H) , 4. 76 (brs, 2H), 5. 04 (d, J =9. OH 

z, 1 H) , 5. 21-5. 36 (m, 1H), 7. 02-7. 12 (m, 

2 H) . 

[0076] ^5001 1 

N— [ ( 1 S) —2. 2 -VD)V^U- 1 -**){,- 2. 3-yHKd-l 

H ->f 1 7JU7 7 $ K0£-J& 

O 
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[<ft25] 

[0077] ( 1 ) 2 - 7 - 2. 3->'bKa-1 H-^y^y- 1 

~^y(D^ 

7-yf^-1-^>y;> (CASNo. 3 9 6 2 7 -61- 7, 51 

3mg, 3. 5 1 mmo I ) —)[/ (1 8 m L) L, S e I e 

ct f I uo r™ (1. 4 9 g, 4. 2 1 mmo I ) ^^.miT'iP;^ 2 0#flf] 

glzSKDCM£Jp 

mm*WE.Tm£Ltz0 mfe*71z K-K 'JJU (1 
OmL) t 5Ni*I£ (5mL) (DM&mMlzmMLs 3 0 L 

tco Mtx^ju^K^JP;^ %n,Ltc7km^mt 

x^;u-e2[g]aaiL/co Mv?'* 

^A-e$£'JtL/c„ ;]I}§^ 5§&£)mj±~F®£U S£4£LTiI§B<b^$l (5 

5 5 m g, 3. 38mmol) %:%tc0 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 64 (s, 3 

H), 3. 18 (ddd, J = 2 3. 4, 16. 8, 4. 3Hz, 1H), 

3. 57 (ddd, J = 1 6. 8, 7. 8, 7. 5Hz, 1H), 5. 21 

(ddd, J = 5 1 . 2, 7. 8, 4. 3Hz, 1H), 7. 17 (d, J 

= 7. 4 H z, 1 H) , 7. 26 (d=, J=7. 4Hz, 1H), 7. 5 

1 (t, J = 7. 4 H z, 1 H) . 
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[<ft27] 

F 

[0078] (2) 2. 2 -*/7)Un- 7 -X 2. 3 — V b K • — 1 H - -f y=f 

y- 1 -XXD-&I& 

1 1 - ( 1 ) zmtc(5 5 5 m g , 3. 38mmo I) 

t/TEA (1. 8 8 m L, 13. 49mmol) ^DCM (30mL) tC;# 

$?U o°ctc;^ip Ltzfes t -7^-)\yV<j)is K 'J DMu* $ yx 

JU7 * ~y— K(1. 5 5 m L, 6. 74mmol) £flPx.7c0 

1. 5 mmmw Ltz^ mummmi- K >J o^vmziiQz-s 
L/c7Kffi^DCMT-atii L/c0 w 
v^>^AT-$£'JtL/c0 ££>!£ 

/'izh—K'Jv'U (20mL) LN Se I ect f I uo r™ (1. 3 

2 g , 3. 7 3 m m o I ) 1 L/c„ 

J±T-e^iL, $l)!£DCI\/HC;#|B3-t^ L/c„ ;Jl>S£ 

MJ±T"e;IlsL^ £.\:tzffik*:*sV-hf)\,-h=7Jx<7 P?h^77<- (YA 

MAZEN, Hi — F I as h™Co I umn, Size:L, 20m 

L, -/S7°^>= 1 5 %-»2 0 %) LTtllEltlir^ ( 

5 6 3 m g, 3. 09mmol) *&%tz0 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 66 (s, 

3 H) , 3. 51 (t, J = 1 3. 1Hz, 2 H) , 7. 23 (d, J=7 

. 8 H z, 1 H) , 7. 28 (d, J=7. 8Hz, 1H), 7. 57 (t 

, J = 7 . 8 H z , 1 H) . 

[0079] (3) 2. 2 -VD)\s^U- 7 ^JU-2. 3-'>'bh'g-1 H-Qf 

[<ft28] 
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1 -t— ll/CD-Slti 

1 1 - ( 2 ) (Djj&Xmtcfb^tl (1. 0 9 g , 5. 99mmol 

) J~)l (2 OmL) IZfeMU frmitfrOMi- K 'J V A (4 5 3 m 
g, 1 2. Ommo I) Jk0°CXl)\\Xtzo 0 °Ct 4 5 ftmmW 

Ltc<k, #SI L 
s %bLtc^ks Wv^A«L/c 

0 ;m£MJ±T-e^£U (1. 0 5g, 5. 

7 2 m m o I ) %:%tc0 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 23 (brs 

, 1 H) , 2. 43 (s, 3 H) , 3. 26-3. 39 (m, 1H), 3. 

44-3. 58 (m, 1H), 5. 08-5. 15 (m, 1H), 7. 07 

(d, J = 7. 8 H z, 1 H) , 7. 10 (d, J=7. 8Hz, 1H), 

7. 23-7. 26 (m, 1H). 

[0080] (4) 1 -7>>'h'-2. 2-VD)\s^U-7^JU-2. 3-yHKD-

1 H-^>^>©^ 

1 1 - (3 ) xmtcfb^tl (1. 0 5 g , 5. 72mmol)0D 

CM (2 5 m L) TEA (3. 59mL, 25. 8mmol) tOU 

• p< ^ piJK ( 1 . 0 2 m L, 11. 4mmol) %0°CX 

Jp^/c0 2 L/ctts 

K 'J ^A7K/#/S;&iP^-/co ^iL/c 

;ux-^;u-e3[g]aai L/c^, M 
v^>^AT-$£'JtL/c0 ;Jtlitis ;m^MJ±T-egiL/c0 

DMF (5 OmL) iZ^MU 7Viti~ h 'J 0 A (753mg, 11. 6m 

[<fb29] 

N // 
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mo I) O°C-e20|^Jp^I^L/c^ ^ 

;u-e3[g]aa\Ltc<k, M 
-?y^^h,xm*Ltc0 mmtt, 
'J ~h/f)l'~h=7l±9 • V K ̂ 7 7 -f — (YAMAZEN, H i-F I ash™ 

Column, Size:L, 15^2 OmL, n - > = 

2 0%) xmm^xmmk^ (6 4 1 mg, 3. 0 6mmo I ) zmtco 
1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 41 (s, 3 

H) , 3. 3 0-3. 4 3 (m, 1H), 3. 51 (ddd, J=20. 3 

, 16. 8, 10. 9 H z, 1 H) , 4. 77 (d, J = 13. 3Hz, 1 

H) , 7. 09 (d, J = 7. 8 H z, 1H), 7. 14 (d, J=7. 8 

Hz, 1 H) , 7. 2 6-7. 31 (m, 1 H) . 

[0081] (5) N- (2. 2 -VD)\s^U- 7 -^^)\y-2. 3-yHKD-IH-

-f 1 -^;U) XJb7 7$ K0^ 

1 1 - (4) X%tcfb-n^ (64 1 mg, 3. 06mmol) £TK 

(4 m L ) M'THF (1 6mL) t!\ K 'J 7 x-Jl/^X7 -f > ( 

1. 2 1 g, 4. 6 1 mmo I) £^"e2JPa.fc© ̂  8 0 °Ct 1 

mWLtc0 Kl&M^SLtkm^zmLtc&s M£x^JU (20mL) 1 Nill 

II (2 OmL) £JP^IL/CW^I N±^I| (1 OmL) T?2 0a 

HH L/c„ tsb, 2 NTKII^b^ K 'J ^7A7K;m (2 OmL) 

^iPxT, L/Co ^Kffi^^x^;i/-e3|iiaai U tiWt 

f±TXmmLtc0 mbtltcmWtT E A . 1mL, 7. 8 9 m m o I ) 

£DCM (2 6 m L) t!\ 7JU7 7 ̂  Jk? • 'J K (CASNo. 

[<b30] 
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7 7 7 8-4 2-9, 91 5 mg, 7. 92mmo I, US 2 0 0 8 9 6 9 

0 3 tC§Ei6<OT;£^i;TiJ^L/c) 

z1 mmmw Ltern, i Nmt (2 0 m L) ^wxtc0 **1z D CM 

X 2 [slttHH Ls tii^6117 ^7 L/Co 

TTlflsU m^is')-h?)\s-h^ AO P?h^77<- (YAMAZEN 

, Hi — F I as h™Co I umn, Size:L, 2 0 m L, l^Itx 

fVn-A^>=50%^65%) (3 4 8mg 

, 1 . 3 3 m m o I ) *k%tc0 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 45 (s, 

3 H) , 3. 32-3. 56 (m, 2H), 4. 70-4. 80 (m, 3H 

), 5. 17-5. 26 (m, 1H), 7. 06 (d, J=7. 4Hz, 1 

H), 7. 12 (d, J = 7. 4 H z, 1H), 7. 23-7. 29 (m, 

1 H) . 

[0082] (6) N — [ ( 1 S) —2. 2 -VD)\s^U- 7 -^^)\y-2. 3-y'bK 

• - 1 H —-r y^fy- 1 ->nn TJU?7$ KCD-^-JSK 

1 1 - ( 5 ) "TM#/c 7 "tz $ -fb-n ̂  (3 4 8 m g , 1. 33mmol 

) §H P LC (CHI RALPAK (Mi^I) I A, 2 0 mm I . D. x 

2 5 0mm, ^ 1 OmL, x^ j -)\,/ n ~^+fy= 1 5%) 

^SiJLT, 2fflH0^;^b^0 9t)2#@tC;#aiL/c^0l^2 5^ 

Sft(107mg, 0. 409mmol ;>99%e 

e) LTt#/co 

ES I — M S ; m/z 2 8 5 [M+Na] +. 

1 H — N M R (4 00MHz, CDC I 3) 5 (ppm) :2. 45 (s, 3 

H) , 3. 3 2-3. 5 6 (m, 2H) , 4. 7 0-4. 8 0 (m, 3H) 

Dfb31] 
O, ,0 
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, 5. 17-5. 26 (m, 1H), 7. 06 (d, J=7. 4Hz, 1H 

), 7. 12 (d, J = 7. 4 H z, 1 H) , 7. 23-7. 29 (m, 1 

H) . 

[0083] 1 2 

N — T(1S) —2. 2. 5-KlJ7^g-7-^fJ[,-2. 3-ybKD 

- 1 H y^y- 1 ~^;u] 7JU7 7 $ KCD^-JSR 

[-fb32] 

[0084] ( 1 ) 7 — 7" • — 2 . 2. 5 - S U 7 • - 2 . 3-yHKd-IH-

^»J5- (1) 33<fc^MJ5- (2) 7-7'P 

^-5-7MP-1 (CASNo. 1 2 6 0 0 1 6-9 5-

2, 4. 5 5 g, 19. 9mmol)^ (5. 1 0 g, 19 

. 2 m m o I ) 0 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :3. 53 (t, J 

= 12. 5 H z, 2 H) , 7. 14 (d, J=7. 6Hz, 1H), 7. 4 

1 (d, J = 8 . 4 H z , 1 H) . 

O 

[<ft33] 

<<y?y- 1 -xxpftffc 

[<ft34] 

?r OH 

[0085] (2) 7—7"m^—2. 2. 5-hlJ7MD-2. 3-yHKD-IH-
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-f y^y- 1 -x-)i<D'£f£ 

1 - (3) 2- (1) xmtciktr 
m ( 5 . 1 0 g , 19. 2 m m o I ) (4. 7 8 g , 17 

. 9 m m o I ) *k%tz0 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 50 (s, 1 

H), 3. 38 (td, J = 1 7. 0, 2. 7Hz, 1H), 3. 50-3 

. 69 (m, 1 H) , 5. 06 (dd, J = 1 2. 5, 4. 3Hz, 1H) 

, 6. 95 (dd, J = 8. 0, 1. OHz, 1H), 7. 22 (dd, J 

= 8. 6, 2. 3 H z, 1 H) . 

[0086] (3) 2- f (7 — 7"m^E—2. 2. 5 - S U 7)\y^ • - 2 . 3-^LKD 

- 1 w-^y^y- 1 ;fr^>] fh7bKa-2 H -

^MJ1 2- (2) (2. 7 8 g, 10. 4 m m o I ) fed; 

3 , 4-^bKP-2H-b°7> (2. 1 8 m L, 23. 9mmol)ffi 

D C M;#^ (4 0mL) C, PPTS (52mg, 0. 208mmo I) ^ 

^"C8 6mmmW[.tc0 
s h^77-f" (YAMAZEN, Hi-F 

lash™Column, Size:M, 1 0 m L , n — 

A^y=1 0%^2 5%) -effi&Ls (3. 42g, 9. 74 

mmo I) %$} 1 : 1 (D^iz $W(Dis7-)%•&*&£ LXmtc0 

1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 51-1. 8 

4 (m, 6 H) , 3. 26-3. 52 (m, 1H), 3. 52-3. 68 ( 

m, 2 H) , 4. 05-4. 19 (m, 1H), 5. 00-5. 21 (m, 

2 H) , 6. 92 (d, J =8. 2Hz, 1H), 7. 21 (dt, J=8 

. 2, 2. 6 H z, 1 H) . 

[<ft35] 
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[<ft36] 

[0087] (4) 2- [ (2. 2. 5 — h U 7 )U • - 7 - ̂  ̂ )\y-2 . 3-ybKa 

- 1 w-^y^y- 1 )\s) 7h^->] Th7bKD-2 H 

1 2 - (3) (1. 7 0 g , 4. 84mmol) 01 

, 4 - V* ym%l ( 1 0 m L) IZ 2 M V * >)#>S (4 

. 8 4 m L, 9. 6 8mmo I) WLfc0 1, T - tfX {V 

7X-MX7^;) 7 JLU^yVOUUJ^V^A (II) (17 7mg, 

0. 24 2mm o I) MUfUjTRCT 1 0 01C7 3^j|jf L/c„ 

Ltzfes iL/c 

0 WM£MQ:£:^7KT-&}#U h U 7A«L/c0 

(YA 

MAZEN, Hi — F I as h™Co I umn, Size:M, 1 0 m 

L, S|iH/n-A^> = 0^2 5%) (1 

. 0 6 g, 3. 70mmo I) £ $*] 1 : 1 0 ̂  iz $ ft CD y T7 X 7^ b 7l" V —;Jb 

urmfco 

ES I - MS ; m/z309 [M+Na] +. 

1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 51-1. 9 

0 (m, 6 H) , 2. 35 (s, 1. 5H), 2. 43 (s, 1. 5H), 

3. 19-3. 29 (m, 1H), 3. 45-3. 64 (m, 2H), 3. 

98-4. 11 (m, 1 H) , 4. 88 (t, J=3. 4Hz, 0. 5H) 

, 4. 95 (d, J = 5. 1Hz, 0. 5H), 5. 01 (dd, J = 11 

. 6, 2. 8 H z, 0. 5 H) , 5. 16 (d, J = 1 1 . 7Hz, 0. 5 

H) , 6. 7 4-6. 81 (m, 2 H) . 
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[<ft37] 

[0088] (5) 2. 2. 5 - S U 7-y 2. 3-yHKd-IH-

-f 1 -X-)\,<Dftl& 

mmm 1 2- (4) ftl=r^ ( 1 . 0 6 g, 3. 70mmol)^ 

0 J -)\y (1 OmL) IZfeM U ^(DfefelZ PPTS (46mg, 0. 18 

5 mmo I) ZlMXtco 6 0 °Ct 1 Ltc0 

/rip Ltcfes K 'J ^ A7K/#/S;&iP^-N 

;i/-eaai Lfco WM£MP:£:I£7KT-&}#U K 'J OA-emgL 

tco mmm, 
7-T - (YAMAZEN, H i-F I ash™ Co I umn, S i ze : M 

, ^#1 OmL, SiiH/n-A^y=5%-»2 5%) U *1 

lE-fbo"^ (692mg, 3. 42mmol) 0 

1 H — N M R (4 00MHz, CDC I 3) 5 (ppm) :2. 23 (dd, 

J = 5. 7, 2. 5 H z, 1 H) , 2. 42 (s, 3H), 3. 30 (td 

, J = 1 6. 8, 5. 2 H z, 1 H) , 3. 50 (td, J = 1 6. 8, 1 

1. 6 H z, 1 H) , 5. 05 (dd, J = 1 2. 1, 5. 1Hz, 1H) 

, 6. 77 (d, J = 8. 2 H z, 1H), 6. 82 (d, J = 10. 2H 

z, 1 H) . 

[<ft38] 

N // 
N + // 

[0089] (6) i-:py'K-2. 2. 5 — h U 7)1^ • — 7 — X ^)\y-2 . 3-V\l 

K • — 1 H->r 

1 2 - ( 5 ) ( 6 9 2 m g , 3. 42mmol) £ T 
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E A ( 1 . 4 3 m L, 10. 3mmo I ) 0DCM (1 OmL) fefolZ. 0 

• n* 0 >7JU* —JU K (7 6 5 mg, 5. 1 3mmo I) ^0 

°c-eip^/co 2mmmw[.tc0 

K 'j oA7km)fczi]Qz-, ai L/C0 IW^ 1 
U h 'J ^AT'®IL/c0 

MET® £ L tc o ?# e> tlfcglzS© D M F (10mL) «7 V\ti~ h 'J 0 

A (44 2mg, 6. 80mmol) 7 0 "C"^ 2 0#^Jpj^jf 

ftLfco KltFt-S^Z^mlzMLfcIgs ^X^JUX-^JU^K^APX/CO TK 

ffi^yx^;i/x—^jiz-eaai L/cti, 
m+hvoATmtkLfco mmm, mmzmi±T%£Lfc0 

u m n , S i z e : M, 1 0 m L, Mtx-^JU/ n — /s^7°-$7 >=10% 

-»3 0%) "e^U ^ilE'fb'n^ (3 2 0 m g , 1. 4 1 mm o I ) £?#fc 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 41 (s, 3 

H) , 3. 3 0-3. 5 6 (m, 2H), 4. 74 (d, J = 13. 3Hz 

, 1 H) , 6. 81 (d, J = 7. 8 H z, 1H), 6. 86 (d, J=9 

. 4 H z, 1 H) . 

[0090] (7) 2. 2. 5-KlJ7^D-7-^fJi/-2. 3-yHKD-IH-

1 2 - ( 6 ) "TMf/c'fb-n^ (3 2 0 m g , 1. 4 1 mmo I ) §7j( 

( 1 m L ) M'THF ( 5 m L ) tt/c® K 'J 7 x " )UftX 7 -f 

> ( 5 5 4 m g , 2. 1 1 mmo I) 8 0 °CT 2 

Ni*I££JP;L^L 

-(YAMAZEN, H i—F I ash™Co I 

[<ft39] 

-f >^>- 1 ~7$y(D^f& 
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tco 5 N7kWtifci~ K 'J OA7k)£}$.%:l]QXTikS'&t Ltc0 TK 

u fflkWk-i- K >J OA-em^Ltc0 ;ji 
/S^MJ±~F"P/§H LT, ^IlE-fb-n^ ( 1 8 0 m g , 0. 8 9 5 m m o I ) £ 

[0091] (8) t -7"5^1/ N- (2. 2. 5 - K'J 7^D-7Ji,-2. 3 

-vb KD- 1 H — >r yfy- 1 --nu) h®£-

1 2 - ( 7 ) T'tf/c'fb-n ̂  ( 1 8 0 m g , 0. 8 9 5 mmo I ) ^ 

DCM (1 OmL) izfeMu [ (t - 7>JU:* ̂ >) { [4 

- $-^) tC|J^>-1 (4 H ) — -Y )U] X)\s7*-)\s} 7 $ 

K (2 9 7 m g, 0. 9 84mmo I) , TEA (0. 374mL, 2. 6 

8 mmo I) 6 5. 5 Ltc0 ^mhZMLtcfes 

•j^A-e^-jtu (2 5 7 mg, o. 6 7 
6 m m o I ) %:%tc0 

ES I - MS ; m/ z 4 0 3 [M+Na] +. 

[-fb4i] 

[0092] (9) N— [(1S) —2. 2. 5 - K'J 7^D-7-^f Ji,-2. 3-*J 

b KD- 1 H->r y^y- 1 —rTJU77$ K®^ 

ES I - MS ; m/ z 2 0 2 [M+H] +. 

[<fb40] 

0 

1 2 - ( 8 ) Tlf/c-fbl^] ( 2 5 7 m g , 0. 6 7 6 m m o I ) £ 
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* J -)\y (4 m L) izmm U 4 N (3 . 3 8 m L 

, 13. 5 mmo I) £^£-^3. 1 4 mmmWLtc0 

U 'J t> ^ A ̂  • v h ?>:7 7 -T — (Mtx^JU) "eltiiLT 

^ilE'fb'n^CD^(1 62mg, 0. 5 7 8mmo I ) t#btl 

/c^"tz$ft (1 6 2 m g , 0. 578mmo I) £H P L C (CH I RAL 

P A K (Iliii^tflO IF, 20mm I. D. x250mm, 1 0 m L, 

x^y—JU/n-^nt>= 1 0%) 

2m3izm&[.tc{mmm3 (s) 
ft (7 1 mg, 0. 253mmol ;98%ee) ^ SfelUft^; LTt#/c0 

ES I - MS ; m/ z 3 0 3 [M+Na] +. 

1 H — N M R (4 00MHz, DMSO-d6) 5 (ppm) :2. 37 (s 

, 3 H) , 3. 20-3. 31 (m, 1H), 3. 38-3. 64 (m, 1 

H), 4. 79 (dd, J = 1 4. 3, 8. 8Hz, 1H), 6. 77 (s 

, 2 H) , 6. 9 0- 7. 0 3 (m, 2H), 7. 51 (d, J=9. OH 

z, 1 H) . 

[0093] 1 3 

N- [ (1S*) -2. 2. 4 - S U yj\,^n- 1 -y ̂ JU-2. 3-^'b 

KD- 1 H->r y^y- 1 ->nn TJU77$ K®-m 

[<ft42] 

o 

F 

[<ft43] 

?r o 

F 

[0094] ( 1 ) 7 — 7" • — 2 . 2 . 4 — h U 7 • - 2. 3 - ̂  b K • - 1 H -
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-f y^y- 1 -axD-sdi 

(1) (2) £|W|*§(OT;£tCj; kK 7-7'P 

t-4-7^P-1 (CASNo. 88 1 189-73-7 

, 4. 0 0 g , 17. 5 m m o I ) tllEltl^] ( 2 . 9 4 g , 11. 

1 m m o I ) £f#7co 
1 H — N M R (4 00MHz, CDC I 3) 5 (ppm) :3. 54 (t, J 

= 12. 7 H z, 2 H) , 7. 30 (t, J =8. 6Hz, 1H), 7. 6 

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

[<ft44] 

Br nw 

[0095] (2) 7 — 7" • — 2 . 2 . 4 — h U 7 • - 2. 3 - ̂  b K • - 1 H -

^MJ1 1 - (3) ^MJ1 3 - (1) -zmtciktr 

$1(1. 9 4 g , 7. 32mmol)^, tllEltl^] ( 1 . 9 6 g , 7 . 

3 2 m m o I ) 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 51 (dd, 

J = 4. 5, 1. 8 H z, 1 H) , 3. 4 3-6. 2 2 (m, 2H), 5. 

10 (dd, J = 1 2. 1, 4. 5 H z, 1H), 6. 98 (t, J = 8. 

6 H z, 1 H) , 7. 44 (dd, J=8. 6, 4. 5Hz, 1H). 

F 

-f y^y- 1 -x-)i<D'£f£ 

[<fb45] 

F 

[0096] (3) 2- [ (2. 2. 4 — h U 7 )U • — 7 — * ̂ )\y-2 . 3-y'bKD 

- 1 w-^y^y- 1 -4)\A ;fr^>] ^h^LKm-2 
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«$|J1 2- (3) 2- (4) » 

0J 1 3 - (2) -zmtcfb^tl ( 1 . 9 5 g , 7 . 3 0mmo I) g|B 

it "n $ (2. 4 2 g, 6. 92mmo I) £ $*] 1 : 1 CD ^ iz $ ft © ^ 7 7j 

LTt#/co 
1 H — N M R (400MHz, CDC I 3) 5 (ppm) : 1 . 51-1. 8 

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

m, 1 H) , 5. 05 (d, J = 12. 1Hz, 0. 5H), 5. 11 (b 

rs, 0. 5 H) , 5. 17 (d, J = 10. 5Hz, 0. 5H), 5. 2 

3-5. 25 (m, 0. 5H), 6. 95 (td, J=8. 6, 6. 1Hz 

, 1 H) , 7. 43 (dt, J = 8. 6, 4. 3Hz, 1H). 

[0097] (4) 2. 2. 4-hU7Ma-7-^^-2. 3-yHKD-IH-

«$|J1 2- (5) «$IJ1 3- (3) 

ll (8 0 0mg, 2. 2 8mmo I) (3 2 1 m g , 1 . 

5 9 m m o I ) 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 55 (dd, 

J = 6. 2, 2. 7 H z, 1 H) , 2. 39 (s, 3H), 3. 33-3. 

55 (m, 2 H) , 5. 07-5. 12 (m, 1H), 6. 95 (t, J = 

8. OHz, 1 H) , 7. 08 (dd, J=8. 0, 4. 5Hz, 1H). 

[<ft47] 

[<ft46] 

F 

jy^y- 1 -J-)\S(D^ BE 

F 

[0098] (5) 2. 2. 4 - S U 7-y 2. 3-yHKD-IH-
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-f >^>- 1 

2- (6) £J:rM 2- (7) tmm<»J5}lklZ£ V s 1 3 

- (4) -^%tcfb"n$) (32 1 m g , 1. 5 9mmo I ) ^IlE-fb-n^ 

(85mg, 0. 422mmol) 

1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 43 (brs 

, 2 H) , 2. 40 (s, 3 H) , 3. 31-3. 51 (m, 2H), 4. 

38 (d, J = 1 4. 4 H z, 1 H) , 6. 90 (t, J = 8. 4Hz, 1 

H), 7. 04 (dd, J =8. 4, 4. 9Hz, 1H). 

[<fb48] 

[0099] (6) N - [ (IS*) -2. 2. 4 - h U 7)1^ • - 7 - X ^)\y-2 . 3 

-y b KD - 1 H — >r y^y- 1 ->nn TJU? 7 $ KCD-^-JSR 

1 3 - ( 5 ) -zmtcfb^tl ( 8 5 m g , 0. 422mmol)£D 

CM (4 m L ) U TEA ( 1 7 7 ju, L , 1. 27mmo 

I) K (4mL, 0. 15 9M DCMM) ^0 

°CtCTjli;^iPx/c0 ^T-1 mrmm[,tc0 2 N±^I|^JPxT 
I£'I4<>:U Ltco MTKM 

^K'J^A-e^iL/co ;Jtlitis gl>S£*>'J 

^7A^P?h^77< - (YAMAZEN, H i-F I ash™Co I u 

m n , S i z e : M, 1 0 m L, n — /s^7°-$7 >=20% 

-^5 0%) ^ilE-fb-n^CD^iz^ft (69mg, 0. 246mmo 

i) zmtc0 

ES I - MS ; m/ z 3 0 3 [M+Na] +. 

(4 8 m g , 0. 171mmol) ^HPLC (CHI 

RALPAK (Mi^I) IC, 20mm I . D. x250mm, 1 0 
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mL, x^y-JU/n= 1 0%) LT, 

&®<D *> 2g@^£tii Ltcmmm 3 4 
(8mg, 0. 029mmol ;>99%ee) *&%tz0 

1 H — N M R (4 00MHz, DMSO-d6) 8 (ppm) :2. 37 (s 

, 3 H) , 3. 20-3. 31 (m, 1H), 3. 38-3. 64 (m, 1 

H), 4. 79 (dd, J = 1 4. 3, 8. 8Hz, 1H), 6. 77 (s 

, 2 H) , 6. 9 0- 7. 0 3 (m, 2H), 7. 51 (d, J=9. OH 

z, 1 H) . 

[0100] 1 4 

N- [ (IS*) - 7- (V7)\,$ux ^JU) -2. 2 -V7)\y^U- 2. 

3-y'bKD-l H — >T 1 —TJUl 7JU7 7 $ KCD-frfiR 

( 1 ) 7-7"DZE-2. 22. 3-'>'bKD-1 H-^>f 

^fifefflll- (1) £<£O^MJ1- (2) ofc U. 7 —~Zn 
t-1-^>^;> (CASNo. 12 5114- 7 7 -4, 2. OOg, 

9. 4 8mmo I ) ^ilE'fb'n^) (1. 9 6 g, 7. 95mmo I) ^ 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :3. 53 (t, J 

= 12. 9 H z, 2 H) , 7. 43 (d, J=7. 8Hz, 1H), 7. 5 

5 (t, J = 7. 8 H z, 1 H) , 7. 65 (t, J=7. 8Hz, 1H) 

[<fb49] 

[-fb50] 
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Dfb5i] 

?r OH 
F 
F 

[0101] (2) 7-7"DZE-2. 2-V7)\y^U-2. 3 - V b K • - 1 H - -f 

>- 1 -t— 

^MJI 1 - (3) tmmo)j5}£iz£vs ^»ji 4- (D -zmtcibs 

$1(1. 9 6 g , 7. 95mmol)^, tllElbl^] ( 1 . 9 8 g , 7 . 

9 5 m m o I ) 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 46 (dd, 

J = 4. 5, 1. 8 H z, 1 H) , 3. 39 (td, J = 16. 9, 3. 3 

Hz, 1 H) , 3. 56-3. 66 (m, 1H), 5. 11 (dd, J = 1 

2. 3, 4. 5 H z, 1 H) , 7. 2 0- 7. 2 5 (m, 2H), 7. 46 

(dd, J = 6. 6, 1. 6 H z, 1H). 

[0102] (3) 2- r (7 — 7"m^—2. 2)Un-2 . 3-y'bKD-1H 

«$|J1 2- (3) «$IJ1 4- (2) xmtciktr 

$(1. 9 8 g , 7. 9 5 m m o I ) £ Ji§B<b^$] (2. 5 3 g , 7 . 6 

Omm o I) %$} 1 : 1 (D^iz $W(Dis7LXmtc0 

1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 50-1. 8 

4 (m, 6 H) , 3. 26-3. 39 (m, 1H), 3. 53-3. 68 ( 

m, 2 H) , 4. 0 7 -4. 2 3 (m, 1H), 5. 04- 5. 2 5 (m, 

2 H) , 7. 18-7. 23 (m, 2H), 7. 45 (t, J=5. 7Hz 

[<fb52] 

— OT>- 1 — -f JU) T h7b KP — 2H — bf-7 >(£>-• J5% 
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, 1 H) . 

[<ft53] 

J\y) -2. 3->'^,D-1H-OTy-4K@ 

mmmi 4- (3) xmtc(2. 00g, 6. oommo 1) 
HF (3 OmL) U yL/c0 ̂  

n (2. 6 8 m L, 2. 69M ^Ht>;#>S) 

^iTU/co f0JJ2O^m DMF (0. 7 OmL, 9. 0 0mm 

0 I) ^T-3 0|P^I#L/co Kl&M£'¥mZ7k%:lN7Ls 
Ltco M7KW^- K 'J 

-e$£'JtL/c„ 5§&£)MJ±~F®£Lfc„ gl)S£*> 'J t)?)lst) ̂  AO • 

7h^77< - (YAMAZEN, H i -F I as h™Co I umn, Si 

ze : L, S^20mL, SS|lfJl//n-A^>=5%^33%) X~m 

Ls tl§Eltl§r$] (1. 09 g, 3. 86mmol) £$*] 1 : 1 (D^iz^W 

LX%tco 
1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 49-1. 8 

5 (m, 6 H) , 3. 28-3. 41 (m, 1H), 3. 51-3. 65 ( 

m, 2 H) , 3. 87-4. 10 (m, 1H), 5. 02-5. 04 (m, 

1 H) , 5. 51 (dd, J = 11. 7, 2. 0Hz, 0. 5H), 5. 7 

1 (dd, J = 1 1 . 1, 1. 8 H z, 0. 5 H) , 7. 47-7. 56 ( 

m, 2 H) , 7. 80-7. 88 (m, 1H), 10. 19 (s, 0. 5H 

) , 10. 4 8 (s, 0. 5 H) . 
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[<ft54] 

[0104] (5) 2- [ (7 2 - V7 )U • - 2 . 3-y'b 

KP - 1 w-^y^y- 1 ~^;u) fh7bKa-2H 

1 4 - (4) (1. 0 9 g , 3. 8 7 m m o I ) £ D 

CM (1 9 m L) CitlLfco BAST (2. 14mL 

, 11. 6mmo I ) i;7j( (6. 9 6 ju.L, 0. 386mmol) 

TlTL/c„ 1 5 0irP^I^L/co 

K 'J ^ L/c0 

&U h U 7A«L/-c0 ;JlM.&S mt^mj±T^^Ltz0 B 

') tlf AO K ^77 -f — (YAMAZEN, H i-F I a 

sh™Column, Size:L, 2 0 m L , n —^7° 

^ > = 5 2 5 %) -eltii U ( 7 4 7 m g , 2. 46mmo 

I) £#]1 : ^ (D^^.^W(DV7X^^^^-m,^%tLXmtc0 

1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 48-1. 9 

7 (m, 6 H) , 3. 17-3. 75 (m, 3H), 3. 95-4. 18 ( 

m, 1 H) , 4. 95 (brs, 1H), 5. 23-5. 28 (m, 0. 5 

H) , 5. 42 (d, J = 1 0. 9 H z, 0. 5H), 6. 79-7. 28 

(m, 1 H) , 7. 3 4-7. 61 (m, 3 H) . 

[0105] (6) 7- (V7Jlstn^^Jls) -2. 2 -V7)\s^U- 2. 3-y'bK'g 

[<ft55] 

- 1 w-^y^y- 1 -t-)\s(D'£f& 
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1 4 - ( 5 ) umtc( 7 4 7 m g , 2. 4 6 m m o I ) 

0 J — ( 1 2 m L ) iZs PPTS (61. 7mg, 0. 245mmo 

i) tvfes 6 o°c-e 1 
ip Ltc&s K 'J VA7kmfcZl]Qz.s 

T?aai Lfco ^ISffi#±M7KT-L, h 'J 

0 5§&£)MJ±~F®£Lfc„ ^i/'JA^7A^P7h^77 

-f — (YAMAZEN, H i - F I a s h ™C o I u m n , S i z e : M, 

^#1 OmL, SHifVn-A^>=5%->6 7%) U *I§E 

'fb'n^) (4 5 9 m g , 2. 09mmol) 0 

1 H — N M R (4 00MHz, CDC I 3) 5 (ppm) :2. 47 (dd, 

J = 6. 0, 2. 9 H z, 1 H) , 3. 3 3 -3. 5 9 (m, 2H), 5. 

34 (dt, J = 1 1 . 5, 6. 0Hz, 1H), 7. 04 (t, J=55 

. 6 H z, 1 H) , 7. 37 (dd, J=7. 6, 0. 8Hz, 1H), 7 

. 45 (t, J = 7. 6 H z, 1 H) , 7. 50 (d, J = 7. 6Hz, 1 

H) . 

[0106] (7) 7- (VD)\y^U^^-)\y) -2. 2~Vz> )l^U-2, 3-y'bKD 

«$|J1 2- (6) £J:rM 2- (7) £|W|*§(OT;£tCJ; <<,!, ^5001 4 

- (6) "TMf/c'fb-n^ ( 1 6 0 m g , 0. 7 2 7 mmo I ) ^IlE-fb-n 

I (1 8 5 m g , 0. 388mmol) 

ES I - MS ; m/ z 2 0 0 [M+H] +. 

1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 56 (brs 

, 2 H) , 3. 2 9-3. 5 4 (m, 2H), 4. 62 (dd, J = 12. 

7, 6. 8 H z, 1 H) , 7. 32 (d, J=8. 0Hz, 1H), 7. 3 

[<fb56] 

- 1 H ->r y^y- 1 
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6 (t, J = 5 6. 0 H z, 1 H) , 7. 39 (t, J =8. 0Hz, 1H 

) , 7. 5 3 (d, J =8. 0 H z, 1 H) . 

[<ft57] 

[0107] (8) N- [ (IS*) -7- (VD)\y^U^^-)\y) -2. 2-VD)\s^U 

-2. 3 — yb K• — 1 H — ^y^y- 1 TJU?7$ KCD-^-JSR 

^MJ1- (4) 33<fc^MJ1- (5) tmmO)J5}£lZ£Vs ^»J1 

4- (7) X%tcfb"n$ (8 5 m g , 0. 3 8 8mmo I ) ^IlE-fb-n 

$0 $ ft (30mg, 0. 176mmol) 

ES I -MS ; m/z321 [M + Na] +. 

1 H — N M R (4 00MHz, DMSO-d6) 8 (ppm) :3. 37-3 

. 62 (m, 2 H) , 5. 01-5. 07 (m, 1H), 6. 91 (s, 2 

H) , 7. 29 (t, J = 5 5. 6 H z, 1H), 7. 47 (d, J=7. 

6 H z, 1 H) , 7. 52 (d, J = 7. 6Hz, 1H), 7. 56 (d, 

J = 7. 6 H z, 1 H) , 7. 81 (d, J=9. 4Hz, 1H). 

t#^tl/c^"tz$ft (3 0 m g , 0. 176mmol)£HPLC(CHI 

RALPAK (Mi^I) IA, 20mm I . D. x250mm, 1 0 

mL, X^y-JU/n1 5%) LTN 2MM(D^6 

(8mg, o. 1 

0 1 mmo I ; > 9 9 % e e ) "tzJU 

§^C H I RALPAK (M®^I) IA (4. 6mml. D. xl 50mm 

, l^lmL, x^y-;U/n1 5%) LtctZZ, 

mmmiz 12 
[0108] ^MJ1 5 

N — f C 1 R *. 2 R *) — 2 . 4. 7-KU7MD-2. 3 - y' b K • 

- 1 w-^y^y- 1 ~^;u] TJU? y $ KCD^-JSR 
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[<ft58] 

F 

[<ft59] 

F n 

F 

F 

[0109] (1) 2. 4. 7 - S U 7)Un- 2. 3-'>'bh'g-1 H-Of>-1 

4, 7-i/'7Jb^P-1 (CASNo. 13 04 0 8-16 

— 1, 5. 04 g, 30. OmmoOCD^^y — (1 0 0 m L) IZ 

s Se I ect f I uo r™ (1 1. 7 g, 33. Ommol) 

4 U tco 1/JxJ/CAX£t<-5 Nim.I^^:JiP^.N 

T?1 0tP^I#L/co 

K'J ^7A7K;#^;&iPx^;&tT^/co ^ISffi#±M7KT-L, Wv 

m^Lxm^it^ (5. 5 
6 g, 29. 9 m m o I ) 0 

1 H — N M R (400MHz, CDC I 3) 8 (ppm) :3. 11-3. 2 

6 (m, 1 H) , 3. 62-3. 73 (m, 1H), 5. 23 (ddd, J 

= 50. 4, 7. 8, 4. 1Hz, 1 H) , 7. 0 3 - 7. 0 9 (m, 1H 

) , 7. 3 2- 7. 3 7 (m, 1 H) . 

[<ft60] 

F 
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[0110] (2) N - r C 1 R *. 2 R *) - 2 . 4. 7-KlJ7Ma-2. 3-*J 

b KD- 1 H->r >^>- 1 ->nn TJU?7$ KCD^-JSR 

1 5 - ( 1 ) X%tcfb"n$ (93 1 mg, 5. OOmmo I) ©i' 

(3 0mL) (7. 71 g, 100 

m m o I ) (12. Og, 1 OOmmo I ) 

X-hUTLs 2 0|^Jp^MaL/co isTSfrmibfrVmi- h'J^A ( 9 4 3 m g 
, 1 5. Ommo I) £iP;iN £ £> tC 5 BtP^iPS&ll/jit Ltc0 LTcfil 

frofco 2 NTKIHb^ h 'J U 

Ltco ^ISffi#±M7KT-Ls M7KWv^t^>^7A-e|g!):#L/co ;£ 

&£/MJ±~F®£U f£'JtLT (IRS, 2 R S) -2, 4, 7 - K 'J 7JU:* 

• — 2, 3-^'t: KP - 1 H — > T1- > — 1 —7$.y£>J:Zf (1 RS, 2S 

R) -2, 4, 7 - h 'J DM • - 2 , 3- ̂ 't K'P -1 H-^ >f> -1 

-7$>©^'7XTl/^;F^i (1 7 0mg, 0. 9 1 m m o I ) £?#fc0 

<1 CD v T7 X if U T|~ /IP"^ ( 1 6 8 m g , 0. 90mmo I ) ^DCM (1 0 

ml_) [ (t - 7J-JU**/) tUUtf-JU] { [4-

-f $ -tf) fcf'J *>*>- 1 (4 H) --f JU] x;U7^-;U} T7^ K (3 5 3 m 

g, 1. 1 7mmo I) , TEA (0. 1 3 m L, 0. 90mmo I ) ^ 

^•ejpAs 1 5 01^^-em^u/co 1 N±^II^JPX 

tc o glzt £:> 'J PV h^77 -r - (iixf^/n-A^ 

>=20 %-»30%) -elti^LT, (1 RS, 2 R S) - [t-7>JU N 

-(2, 4, 7K^7;U^P-2, 3-ytKP-1 H-^>f>-1 

—r^U) XJl'77:E^J^Jb/^-K] £<££/ (1 RS, 2 S R) - [t-

7>JU N- (2, 4, 7 —^ K^7;U^P- 2, 3-^t K'P -1 H-f 

>^'>-1-^JU) X^77f^J^Jb/^-K] CD^X^b^Fb^ ( 

190mg, 0. 52mmol) *k%tc0 c©v77f b^"/lb'nJ$] (18 3 

mg, 0. 50mmol) (2mL) 4 NSIOff 
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(2mL) p*N 1 601^^-em^u/co femzm 
Emu, ?#£*lfcM^$)£HPL 
C (CHI RALPAK (M®^I) I A, 2 0 m m I . D. x250mm 

, ^#1 OmL, x^y-JU/n ~^*+f>2 0%) 

2#gic}§aiLfc£ft0^i 4^0*11B^S 

tt'fb'n^) (7 6 m g , 0. 267mmo I ;>99%ee) £f#7c0 

ES I — M S ; m/z 2 8 9 [M+Na] +. 

1 H — N M R (4 00MHz, CDC I 3) 5 (ppm) :3. 22 (dd,J 

= 24. 8, 18. OHz, 1 H) , 3. 39-3. 52 (m, 1H), 4 

. 58 (brs, 1 H) , 4. 73 (b r s, 2 H) , 5 • 15 (d, J = 

16. 6 H z, 1 H) , 5. 58-5. 6 1 (m, 1 H) J 6. 9 3-7. 

0 1 (m, 1 H) , 7. 0 2-7. 09 (m, 1 H) . 

^»J1 6 

(-) - N - r ( 1 R *. 2 R *) - 7 -OUU-2. 4 — ^7J^P-2 

. 3->ytKP-1 H-fVfy-1--fJH K (16 a) 

tf ( + ) -N - r (1 R*. 2 R *) — 7 — ^ — 2 . 4 -VDMu-

2. 3 -V L KP- 1 H ->f y^y- 1 ->nn K (1 6 b) © 

j=L£& 

Dfb61] 

o „ o ^ 

9' HN-sr 

F F 

utm 

[0112] (1) 7 -Ouu-2. 4-js7 )\stn-2, 3 - V b K • - 1 H — -f 
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>-1 -xxp-sfii 

^;6fe0!ll5- (1) ^ 7 -Ouu-Ar-yMu- 1 

— y O J y (CASNo. 8 8119 0-2 8-9, 1. 8 5 g, 10. 

0 m m o I ) frbs ( 1 8 1 m g , 0. 6 3 7 mmo I ) 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :3. 09-3. 2 

2 (m, 1 H) , 3. 60-3. 70 (m, 1H), 5. 25 (ddd, J 

= 50. 8, 8. 0, 4. 5 H z, 1H), 7. 27-7. 31 (m, 1H 

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

[0113] (2) (-) -N- [ (1 R*. 2 R *) — l—Ouu — 2. 

• -2. 3-S/bKa-1H->r 1 ->r Jl/1 7JU7 7 $ K ( 1 6 a 

) ( + ) -N- [ (1 R*. 2 R *) — l— Ouu — 2. 4-VD)\s 

7I-D-2. 3-S/bKD-1H->r 1 --TJU] 7JU7 7 $ K (16 

b) 

^MJ1 5- (2) 1 6- (1) xmtcitS 
I (4 0 5 mg, 2. OOmmo I) ?# 

HPLC (CH I RALPAK (Miii^tl) IF, 20mm 

I . D. x 2 5 0 m m, 1 0 m L, J —)\// n —/s^^r+f> = 2 0% 

(-) ft (8. 2mg, O. 0 2 9mmo I ; 

>9 9 % e e ) N 2 #@ [.tcUmm 1 2 ̂ 0tl§Eft^141tl§r$] ( 

+ ) ft (8. 3mg, 0. 029mmol ;>99%ee) %tc 

[<ft63] 

F F 
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(-) foommteUTomvT&SO 
E S I -MS ; m/z 3 0 5, 3 0 7 [M + Na] +. 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :3. 21 (dd, 

J = 2 5. 4, 18. 4 H z, 1 H) , 3. 40-3. 56 (m, 1H), 

4. 73 (brs, 3H), 5. 03 (d, J = 16. 2Hz, 1H), 5 

. 56 (dd, J = 4 9. 2, 4. 7Hz, 1H), 7. 05 (t, J=8 

. 4 H z, 1 H) , 7. 23-7. 29 (m, 1H). 

—ikLtco 

E S I -MS ; m/z 3 0 5, 3 0 7 [M + Na] +. 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :3. 21 (dd, 

J = 2 5. 4, 18. 4 H z, 1 H) , 3. 40-3. 56 (m, 1H), 

4. 73 (brs, 3H), 5. 03 (d, J = 16. 2Hz, 1H), 5 

. 56 (dd, J = 4 9. 2, 4. 7Hz, 1H), 7. 05 (t, J=8 

. 4 H z, 1 H) , 7. 23-7. 29 (m, 1H). 

[0114] 7 

(-) -N- [ (1 R*. 2 R *) —7—— 2. 5 2 

. 3 -vb Ka - 1 H ->r y=fy- 1 —r JUI TJU? 7 $ 

[0115] (-) -N- [ (1 R*. 2 R *) — l—Quu — 2, S-*/7)\,*U-2 

. 3 -*jb KD - 1 H — >r 1 TJU? 7 $ KCD-^-JSR 

^MJI 5- (2) ^»j6- (D xmtc 

(1. 0 6 g, 5. 2 3 mm o I ) 4o ( 2 ~z> CO 7 "tz $ WCO 

7 - (WAKO, Presep (lliii^tfi) Si I i c a g e 

[<ft64] 
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I (HC-N), S i z e : 3 L, S^60mL, 

>=30 %-> 60%) xmmLX, tHEltl^$]©^-tz$ft (1 77mg, 0 

. 6 2 6 m m o I ) % btitc (1 7 5mg, 0. 619m 

mo I) £ H P L C (CH I RALPAK (Mi^I) IB, 2 0 m m I . 

D. x 2 5 0 m m, 1 0 m L, 3L$> J —)\// n —/v^r+f>= 1 0%) iZ 

(-) ft (67mg, O. 2 3 7 mm o I ; 9 9% 

e e) %£%tc0 

ES I — M S ; m/ z 3 0 5 [M+Na] +. 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :3. 21 (dd, 

J = 2 5. 4, 18. 4 H z, 1 H) , 3. 40-3. 56 (m, 1H), 

4. 73 (brs, 3H), 5. 03 (d, J = 1 6. 2Hz, 1H), 5 

. 56 (dd, J = 4 9. 2, 4. 7Hz, 1H), 7. 05 (t, J=8 

. 4 H z, 1 H) , 7. 23-7. 29 (m, 1H). 

[0116] ^»J1 8 

( + ) -N- [ ( 1 R *. 2 R *) -A-OUU-1 -yJly^U- 2-^ h 

^v - 2. 3 -vb Kg- 1 H — >r >^>- 1 ->rJi/l TJU?7$ KCD-^-BK 

[-fb65] 

[<ft66] 

[0117] (1) (1 RS. 2 R S) - 2 -7n=E- 4 -0 g g - 7 -7)\s^n - 2. 

3 -y'b Kg - 1 H->T >^>- 1 -
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4 — 0 • • — 7 - 7)\s^ • - 1 —4 y$ J > (CASNo. 126001 

8 — 63 — 0, 9 0 0m g, 4. 88mmo I ) (30m 

L) K, h'J^A (221mg, 5. 85mmol) 

^T-2 0ftW\mWLtco J5^ttC0°C-e2 Ni^II (5mL) £Jp 

mm^ms-Tm^Ltco m^nrcm^^j^y (5 
OmL) IZfeML, (1 OOmg, 

0. 5 3 mmo I) ^JPx, 2 0 ̂ ^JP^M/jit L/c0 L 

, N Hi/'J £>fJU£ffllNT3}§U iil^THF ( 

3 0 m L) £7K (1 OmL) U N B S (842mg, 4. 7 

3 mmo I) ^JPx, Smt 2 0 W Ltc0 

K 'J ^ATK;#>^ 

Mv^>^AT-$£:ltU 5§&£)MJ±~F®£Lfc„ 

01*6 £*>'J -hf)\/-h^AOU^ K ^77 -f — (YAMAZEN, H i-F I 

ash™Column, Size:L, %%4- OmL, n — ^ 

7°^>=0%^4 0%) xmm^xmmk^ (6 7 5 m g, 2. 54mm 
0 I ) £?#fc„ 
1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 43 (d, J 

= 4. 5 H z, 1 H) , 3. 28 (dd, J = 17. 8, 4. 5Hz, 1H 

), 3. 78 (dd, J = 1 7. 8, 6. 5Hz, 1H), 4. 41-4. 

45 (m, 1 H) , 5. 60-5. 62 (m, 1H), 6. 92-6. 97 

(m, 1 H) , 7. 29 (dd, J=8. 8, 4. 3Hz, 1H). 

CI 

[0118] (2) (1 RS. 2 RS) - 1 -TV K-4-3 • • - 7- 7 • - 2. 

[<ft67] 

F N;N+ N 

3-y'b KP - 1 H-^>^>-2-7h-JU@^]5E 
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1 8 - ( 1 ) Xm b (6 7 5 m g , 2. 54mmol) 

£ T H F ( 1 0 m L) U (3 5 7 mg, 6. 36m 

mo I) 2 W Ltc0 

„ %btl (1 2mL) t?K (4m L) IzmML 

s — *5 A ( 2 0 4 m g , 3. 8 1 m m o I ) bTV'lt,j~ K 

'J^A (24 8mg, 3. 8 1 m m o I ) 2 BtP^iPS&ll/jit Lfc0 R 

mmzmi±T%£Lfc0 

n , S i z e : L, 15^4 OmL, n - = 0%-»4 0 

%) -eltii LT^IIE^$ (4 5 2 m g , 1. 99mmol) £?#fc0 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 91 (dd, 

J = 1 7. 2, 3. 7 H z, 1 H) , 3. 36-3. 42 (m, 1H), 4 

. 50-4. 53 (m, 1H), 4. 98 (d, J = 2. 9Hz, 1H), 

6. 95-6. 99 (m, 1H), 7. 30 (dd, J =8. 6, 4. 3H 

z, 1 H) . 

CI 

[0119] (3) t-7'^JU [ (1 RS. 2 R S) - 4 - 0 • • - 7 - 7JU;fr • - 2 -

b Km^>— 2. 3-vt Km- 1 H-^y^'y- 1 ->nn tuw<x- s 

1 8 - ( 2 ) "TM# tl/c-fb-n $ (4 5 2 m g , 1. 99mmol) 

£THF ( 6 m L ) (2mL) IZfeMU Smt K 'J 7 x-JI/^X7 -f 

> (7 8 1 mg, 2. 99mmol) ^JPx, 2 BtP^iPS&ll/jit L/c0 Mix 

-(YAMAZEN, H i - F I a s h ™C o I u m 

[<ft68] 
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^)\st 2 Nj&mzmXftfoLtco 5 N7KII^b^ K 'J 

jj'j'&tL, DCMT-atiiL/c0 

m^ntJim.***J-)\S (5mD CML, *J 
— t — ~?J-)\/ (650mg, 2. 99mmo I) 

mm^ms-Tm^Ltco p?h^7<- (YA 
MAZEN, Hi — F I as h™Co I umn, Size:L, l§^4 0 m 

L, ssiiH/n-A^y = o%-»6o%) (3 
13mg, 1. 04mmol) ^c%tc0 

ES I - MS ; m/ z 3 2 4 [M+Na] +. 

[<ft69] 

[0120] (4) [ (1 RS. 2 R S) - 4 - 0 • • - 7 - 7 )\st • - 2 -

^ K^->-2. 3-y'b KD- 1 w-^y^y- 1 ->nn K0 

1 8 — (3) X%btitc\ta^J} (3 1 3mg, 1. 04mmol) 

£ T H F ( 5 m L) £50 %&&&+ K 'J 0 Afrmfc ( 5 m L) lzm® U 
^^Vik^yVJl^ K 'J Ji^juyy^-O A (2 3 m g , 0. lOmmo I 

) t 3 ^)\y ( 2 9 4 m g , 2. 0 8mmo I ) Smt 1 4 0# 

r^Ji^L/co 181 

£Mv^>^AT-$£'JtU 5§&£)MJ±~F®£Lfc„ 

7A^P?h^77< - (YAMAZEN, H i-F I ash™Co I um 

n , S i z e : L, 15^4 OmL, n — /v7°-$7>=0%-»4 0 

%) -eltiiLT^IIE^$ (3 2 1 m g, 1. 02mmol)^|fc„ 

ES I — M S ; m/z 3 3 8 [M+Na] +. 
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[<ft70] 

[0121] (5) ( + ) -N- [ (1 R*. 2 R *) - 4-Q • • - 7 ~7)\y^U - 2 

-* S*»>-2. 3-Vt Kg - 1 - 1 K 

1 8 - (4) (32 1 m g , 1. 02mmol) 

tc^-e4 ( 2 m L ) £jbPa.N Smt 1 

L/co mmzmi±T%£Ls mbtifcmmzocM (5mD CML, O 
°Ct,XJb7 7^^ JL/^7 • 'J K (235mg, 2. 03mmol) £TEA ( 

0. 4 2 5 m L, 3. 0 5 m m o I ) £jbp*N 2 0 fimmW Ltc0 K 

7kT)mLs mm^?'*voATm?kLs mmzmi±T%£Lfc0 

>J PV K ^7 7 -f — (YAMAZEN, H i-F I ash™ 

Column Amino, Size:L, 15^4 OmL, n 

-A^>=3 0%^9 0%) -eltiiLT^IIE^$©^-tz$ft (18 7m 

g, 0. 634mmol) tt%tc0 % btltc 7ii$ft (1 8 7m g, 0. 6 

3 4 m m o I) £ H P L C (CH I RALPAK (Mi^I) ID, 2 0 

mm I. D. x250mm, 1 0 m L , n — ^ V~ > = 1 

0%) tCTT'c^SyLT, 2ffl|l0^;m^$0 9t)2#@tC;#aiL/c 

«^0l^3 1 ( + ) ft (50. 2 m g , 0. 170 

mmo I ;>99%ee) %:%tz0 

ES I—MS ; m/z 3 1 7 [M + Na] +. 

1 H — N M R (4 00MHz, DMSO-d6) 8 (ppm) :3. 06-3 

. 15 (m, 1 H) , 3. 32 (s, 3H), 3. 89-3. 92 (m, 1 

H), 4. 78 (dd, J = 1 5. 8, 8. 2Hz, 1H), 5. 25 (d 
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d, J = 1 5. 8, 6. 0 H z, 1 H) , 5. 8 7 - 5. 9 3 (m, 1H) 

, 6. 10-6. 14 (m, 1 H) , 7. 37-7. 45 (m, 1H), 7 

. 9 1 (d d, J = 7. 7, 1 . 9 H z, 1 H) . 

[0122] ^»J1 9 

N— r (1S) —4. 7 -V7;u^D-2. 3 -Vb KP- 1 Hy^y 

- 1 ~^;u] X)\s7 T $ 

Dfb7i] 

[0123] (1) N- (4. 7-V7)\stn-2. 3-y'bK'P-1H-

-f y^y- 1 ~^;u) 

4, 7-y^U^P-2, 3 -y t KP- 1 ->r 1 -7$ > (C 

ASNo. 6 2 5 4 71-13 -8, 1. 19 g, 11. 2mmo I) ©D 

CM (5 OmL) [ (t - %•*/) { [4— ( 

$-^) tC|J^>-1 (4 H) — -Y )U] X)\s7*-)\s} 7< K ( 

3. 7 0 g, 12. 3mmo I ) , TEA (4. 66mL, 33. 5mmo 

i) 7 5 01^^-em^u/co KfcmzmmjLTJbiii N±* 

(3. 8 2 9, 11. 0 
m m o I ) JkWtco 

E S I -MS ; m/z 3 7 1 [M + Na] +. 

F 

[<ft72] 

F 
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1 H — N M R (4 00MHz, DMSO-d6) 8 (ppm) : 1. 44 (s 

, 9 H) , 2. 02 (ddt, J = 1 3. 3, 8. 8, 4. 6, 1H), 2 

. 3 6-2. 4 5 (m, 1H), 2. 81 (ddd, J = 15. 4, 8. 0 

, 4. OHz, 1 H) , 3. 03 (dt, J = 1 5. 4, 7. 5Hz, 1H 

), 5. 00 (td, J =8. 0, 4. 1Hz, 1 H) , 7. 00-7. 0 

6 (m, 1 H) , 7. 13 (td, J =8. 5, 3. 7Hz, 1H), 8. 

20 (d, J =9. 4 H z, 1 H) , 10. 91 (brs, 1H). 

[0124] (2) N - [ ( 1 S) - 4 . 7 - V 7)1^ • - 2 . 3 — V b K • — 1 H — -f 

y^y- 1 ->nn TJU? T $ KCD^-JSE 

1 9 - ( 1 ) X%tcfb"n$ (3. 81 g, 11. Ommo I ) 

(1 OmL) 4 (4 1. ImL, 

1 6 5 mmo I ) £^-ejbna.N 1 4 L/c„ 

f£&LT^§Efb^©M^Z)£?#fco 01*6 £*> 'J • v 

h^77<- (M|x^;U) (2. 24 g 

, 9. 0 2 m m o I ) % btltc 7iz$ft (900mg, 3. 63m 

mo I) £ H P L C (CH I RALPAK (Mi^I) I A, 2 0 m m I . 

D. x 2 5 0 m m, 1 0 m L, 3L$> J —JU/ n-AJft>=3 0°/o) iZ 

LT, t) 2#@tC;#tli Ltcumm 

1 9 Sft (3 8 0mg, 1. 53mmol ;>99 

% e e ) 

E S I -MS ; m/z 2 7 1 [M + Na] +. 

1 H — N M R (4 00MHz, DMSO-d6) 8 (ppm) :2. 17-2 

. 24 (m, 1 H) , 2. 35-2. 44 (m, 1H), 2. 80 (ddd 

[<fb73] 

F 
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, J = 1 6. 2, 8. 7, 4. 2 H z, 1H), 3. 05 (dt, J = 1 6 

. 2, 7. 8 H z, 1 H) , 4. 95 (td, J=8. 2, 3. 5Hz, 1 

H), 6. 64 (brs, 2H), 7. 00-7. 14 (m, 3H). 

[0125] mmmzo 
( + ) -N- (7—^gg — 4 — 7 )\/^ • — 2. 3-y'bKa-iH-^> 

^'>-1-^;U) XJb7 7$ 

[<fb74] 

[0126] 1 9 ^ 7-^gg-4-7Mg-2, 3-V 

t Kg - 1 - 1 — T7 $ > (CASNo. 1337367-67 

— 5, 198mg, 1. 0 7mmo I ) ^i§E'fb'n$)CD;7'tz $ ft (22 

9mg, 0. 87mmol) *k%tc0 

E S I -MS ; m/z 2 8 7 [M + Na] +. 

t#^tl/c^-tz$ft ( 1 9 0 m g, 0. 72mmol)£HPLC(CHIR 

A L P A K (M®^I) AD-H, 20mm I. D. x250mm, 1 

OmL, x^y-;U/n-^^Ht>=3 0%) LT, 2ffl|I (D 

9*> 2 #@ 3 o 

$) ( + ) ft (7 3 m g , 0. 28mmo I ;>99%ee) 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 39-2. 5 

5 (m, 2 H) , 2. 96-3. 03 (m, 1H), 3. 10-3. 19 ( 

m, 1 H) , 4. 53 (d, J=6. 6Hz, 1H), 4. 64 (brs, 

2 H) , 5. 06 (td, J = 6. 6, 2. 5Hz, 1H), 6. 97 (t 

, J = 8. 8 H z, 1 H) , 7. 19 (dd, J=8. 8, 4. 1Hz, 1 

H) . 

[0127] mmmz i 

F 
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N - f (IS) -7-^PP-5-7 j\yt • - 2 . 3-ybh'a-l H-^f 

1 TJU? y $ KCD^-JSE 

[<ft75] 

[0128] ( 1 ) t - 7"^JU N- (7-^PP-5-7 )\sJr • - 2 . 3 — b K • — 

1 H ->r y^y- 1 -^JU) 7JU7 K@i5-j5E 

^;6fe0!ll9- (1) £|W]*§(OT;£tcJ; ^ 7 - ? p p - 5 - 7 M • - 2 

, 3 - 5/t KP - 1 H-'f >f>- 1 -7$> (CASNo. 13 3 7 2 1 

0-62-4, 11 Omg, 0. 5 9 3 mmo I) *I§Elb£-$) (2 0 

Omg, 0. 548mmol) ^c%tc0 

E S I -MS ; m/z 3 8 7 [M + Na] +. 

1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 50 (s, 9 

H), 2. 26-2. 52 (m, 2H), 2. 88 (ddd, J = 1 6. 5 

, 8. 5, 2. 1Hz, 1 H) , 3. 18 (dt, J = 1 6. 5, 8. 5H 

z, 1 H) , 5. 00 (d, J =6. 3 H z, 1H), 5. 17 (brs, 

1 H) , 6. 84-6. 9 3 (m, 1H), 6. 9 3 - 7. 0 5 (m, 1H 

) . 

[<ft76] 

[<ft77] 
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[0129] (2) N - [ CIS) - 7- ̂ gg-5-7 )\yt • - 2 . 3 - V b K • - 1 

H ->f 1 7JU7 7 $ K0£-J& 

^MJI 9- (2) tmmo)j5}£iz£vs mmmz 1 - d) -et#/c<fti§r 
1 (1 9 5 m g , 0. 5 3 5 mmo I) ^ilE'fb'n $CD ̂  -tz $ ft (1 1 

8mg, 0. 446mmol) % b $ ft (6 Omg, 0. 

2 2 7 m m o I) £ H P L C (CH I RALCEL (Mi^I) 0 J - H, 

20mm I. D. x250mm, 1 0 m L , J —JU/ n — > 

= 2 0%) 

{2Q. 4mg, o. iommo 

I ; >9 9%e e) £?#fc0 

E S I -MS ; m/z 2 8 7 [M + Na] +. 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 29-2. 6 

0 (m, 2 H) , 2. 91 (ddd, J = 16. 6, 8. 5, 2. 1Hz, 

1 H) , 3. 18 (dt, J = 1 6. 6, 8. 5Hz, 1H), 4. 47 ( 

d, J = 5. 7 H z, 1 H) , 4. 63 (brs, 2H), 4. 91-5. 

12 (m, 1 H) , 6. 86-6. 93 (m, 1H), 6. 94-7. 02 

(m, 1 H) . 

[0130] mmm2 2 
( + ) -N- (7 -Ouu-b-i/T J -2. 3-'>'b KP -1 H-^>f 

>- 1 )\s) K (22a) fccfct/ (-) -N- {1 -QUU-

5 -VT J — 2. 3 -V b Kg - 1 H - ̂ 1 ~^;u) 7JU7 7 $ K 

(2 2 b) (P^fiE 

[-fb78] 

o o 
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[<ft79] 

[0131] (1) N- (7 -OUU-b-VT J -2. 3-y'bKD-l 

H y=fy- 1 -^JU) TJU? )\s-h)\s/^*~ S@i5-J5E 

^MJ19- (1) 7—5—^7 — 2, 

3—V\1 K • — 1 H — > T1- > — 1 — T7 $ > (CASNo. 1337127 

-29-3, 3. 1 g, 16. 1 m m o I ) tl§Elt£-$] (5. 4 5 g 

, 14. 7 m m o I ) 0 

ES I - MS ; m/z 3 94 [M+Na] +. 

1 H — N M R (4 00MHz, DMSO-d6) 8 (ppm) : 1. 42 (s 

, 9 H) , 2. 03 (ddt, J = 13. 6, 7. 9, 3. 0Hz, 1H) 

, 2. 23-2. 38 (m, 1H), 2. 78-2. 90 (m, 1H), 3 

. 12 (dt, J = 1 6. 5, 8. 4 H z, 1H), 4. 91 (td, J = 

8. 2, 2. 6 H z, 1 H) , 7. 72 (d, J = 1 . 2Hz, 1H), 7 

. 82 (d, J = 1. 2 H z, 1 H) , 8. 13 (d, J=8. 2Hz, 1 

H) , 10. 9 6 (s, 1 H) . 

[<ft80] 

[0132] (2) ( + ) -N- (7 -Ouu-b-VT J - 2. 3-^'b Km - 1 H-

-f y^y- 1 -4)\A 3JI/7 7 5 K (2 2 a) fcrfct/ (-) -N- (7-0 

• •-5-v7;-2. 3 - yb Ka- i H->r y^y- -4 )\A TJU? 

7$ K (22b) 

«$|J1 9- (2) ^MJ2 2- (1) xmtcibS 
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$(5. 4 0 g , 14. 5 mm o I ) *I§Eltl^$]®^-tz$ft (3. 5 

Og, 12. 9 m m o I ) 0 % btl tc (5 7 Om g, 2. 0 

1 m m o I) £ H P L C (CH I RALPAK (M®^I) I C, 2 0mm 

I . D. x 2 5 0 m m, 1 0 m L, 3L$> J —)\// n — = 3 0% 

) ummz (+) ft (25 
2mg, 0. 927mmo I ;>99%ee) feet 3 4 ^CDH§E 

(-) ft (2 5 1 m g, 0. 9 2 4 mm o I ; >9 9%e e 

) zmtco 
mmmz (+) 
0 

ES I - MS ; m/ z 2 9 4 [M+Na] +. 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 19-2. 3 

4 (m, 2 H) , 2. 77-2. 91 (m, 1H), 3. 15 (dt, J = 

16. 5, 8. 5 H z, 1 H) , 4. 86 (ddd, J=9. 1, 6. 0, 

3. 6 H z, 1 H) , 6. 66 (s, 2H), 7. 00 (d, J=9. 1H 

z, 1 H) , 7. 71 (d, J = 1 . 2 H z, 1H), 7. 80 (d, J = 

1 . 2 H z, 1 H) . 

(-) 

0 

ES I - MS ; m/ z 2 9 4 [M+Na] +. 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 19-2. 3 

4 (m, 2 H) , 2. 77-2. 91 (m, 1H), 3. 15 (dt, J = 

16. 5, 8. 5 H z, 1 H) , 4. 86 (ddd, J=9. 1, 6. 0, 

3. 6 H z, 1 H) , 6. 66 (s, 2H), 7. 00 (d, J=9. 1H 

z, 1 H) , 7. 71 (d, J = 1 . 2 H z, 1H), 7. 80 (d, J = 

1 . 2 H z, 1 H) . 

[0133] ^»J2 3 

(-) -N- ( 5 -0 • • - 7 -Z>)\y^U - 2. 3-y'bKa-1H-^> 
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[<ft81] 

CI 

[<ft82] 

CI 

[0134] ( 1 ) t - 7"^JU N - (5-^gg-7-7 JU;fr • - 2 . 3 — S/ b K • — 

1 H ->r y^y- 1 ~^;u) K0£-J5E 

^;6fe0!ll9- (1) £|W]*§(OT;£tcJ; ^ 5 - 0 • • - 7 - y M • - 2 

, 3 - 5/t KP - 1 H-'f >f>- 1 -7$> (CASNo. 13 3 7 6 9 

3-39-6, 9 6 m g , 0. 51 7mmo I) *I§Elb£-$) (17 6 

mg, 0. 482mmol) ^:%tc0 

E S I -MS ; m/z 3 8 7 [M + Na] +. 

1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 49 (s, 9 

H) , 2. 2 6-2. 3 7 (m, 1H), 2. 4 0-2. 5 3 (m, 1H) 

, 2. 86 (ddd, J = 1 6. 5, 8. 6, 3. 9Hz, 1H), 3. 1 

2 (dt, J = 1 6. 5, 8. 6 H z, 1H), 5. 05 (td, J=6. 

8, 3. 2 H z, 1 H) , 5. 31 (d, J=6. 8Hz, 1H), 6. 8 

8-6. 97 (m, 1 H) , 7. 07 (s, 1H), 7. 15 (brs, 1 

H) . 

[<ft83] 
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[0135] (2) (-) - N - (5-^gg-7-7 )\yt • - 2 . 3 — V b K • — 1 H 

->r 1 ~^;u) x;u77$ KCD^-JSE 

^MJ1 9- (2) tmmO)J5}£lZ£Vs ^»J2 3- (1) xmtcits 

I (176mg, 0. 4 8 2 mmol)H, tl§Elt£-$]® ̂ "tz $ ft ( 1 1 

4 m g , 0. 43 1 mmo I) 0 % b tlfcfbn"^ ( 1 1 0 m g , 0. 

41 6 m m o I) £ H P L C (CH I RALPAK (Mi^I) IE, 20 

mm I. D. x250mm, 1 0 m L, X-^ J —JU/ n —/s^^r+f> = 2 

0%) 

£&0^2 8£©iI§Eft^S1^b^$l (-) ft (4 6mg, 0. 17 4mm 

0 I ; >9 9%e e) £?#fc0 

E S I -MS ; m/z 2 8 7 [M + Na] +. 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 18-2. 3 

9 (m, 1 H) , 2. 46-2. 65 (m, 1H), 2. 87 (ddd, J 

= 16. 6, 8. 6, 5. 3 H z, 1H), 3. 00-3. 18 (m, 1H 

), 4. 64 (brs, 3H), 5. 12 (td, J = 7. 5, 4. 3Hz 

, 1 H) , 6. 90-6. 99 (m, 1H), 7. 07 (d, J = 1 . OH 

z, 1 H) . 

[0136] ^»J2 4 

( + ) -N- (7 — 2. 3-y'bKa-i u-^y^y- i —TJU 

) 7JU7 y $ K0£-J5g 

[<ft84] 

[<ft85] 
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[0137] (1) N — ( 7 — 2. 3-ybKD-l 

-i--nu) h(£>-£-j5g 

^MJ19- (1) 7 — •£ • • — 2, 3-^LKP 

-1 H-OT>-1-7$> (CASNO. 6 712 0-3 7 -0, 2 0 

3mg, 1. 2 1 mmo I ) ^ilE'fb'n^) (2 1 3 m g , 0. 614m 

m o I ) tt%tc o 

ES I — M S ; m/z 3 6 9 [M+Na] +. 

1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 50 (s, 9 

H), 2. 26-2. 38 (m, 1H), 2. 38-2. 47 (m, 1H) 

, 2. 89 (ddd, J = 1 6. 4, 8. 5, 2. 4Hz, 1H), 3. 1 

3-3. 25 (m, 1 H) , 5. 01-5. 07 (m, 1H), 5. 16 ( 

d, J = 5. 5 H z, 1 H) , 7. 15-7. 25 (m, 4H). 

[0138] (2) ( + ) -N- ( 7 — 2 . 3-y'bKD-l H-^>^'> - 1 

-J)\s) X)[/7 7 $ KCDl^BK 

^MJ1 9- (2) tmmO)J5}£lZ£Vs ^»J2 4- (1) xmtcits 
I (213mg, 0. 6 1 4mmo I) tl§Elt£-$]©^-tz $ ft ( 1 0 

8mg, 0. 438mmol) *k%tc0 % btl tc 7ii$ft (3 Om g, 0. 

1 2 2 m m o I) £ H P L C (CH I RALPAK (Mi^I) I C, 2 0 

mm I. D. x250mm, 1 0 m L, J —JU/ n —= 2 

umms(+) ft d 2. img, 0. 049 
mmo I ;>99%ee) *k%tc0 

ES I — M S ; m/z 2 6 9 [M+Na] +. 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 31-2. 5 

[<ft86] 
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5 (m, 2 H) , 2. 86-2. 98 (m, 1H), 3. 19 (dt, J = 

16. 6, 8. 5 H z, 1 H) , 4. 50 (d, J = 5. 5Hz, 1H), 

4. 63 (brs, 2H), 5. 06 (td, J=6. 6, 2. 2Hz, 1 

H) , 7. 16-7. 2 6 (m, 3 H) . 

[0139] mmmz 5 
( + ) - N - (5-VTJ- 1 2. 3 -V b KP - 1 H ->f 

y-^ -4)\y) K (25a) fe<J;t/ (-) -N- (5 -VT J -

72. 3-Vt Kg- 1 H-^y^'y- 1 ~^;u) K 

(2 5 b) (£)-£• J5% 

[-fb87] 

^»J1 9£|W|*§(OT;£tCj;<<JN 5—>^y-7-p<^U-2, 3-^L 

Kg - 1 - 1 - 7$ y (CASNo. 1337245-99-

4, 0. 5 0 g, 2. 9 0 m m o I ) i)s $ ft (2 2 0m 

g, 0. 875mmol) % btltc 7ii$ft (1 0 9m g, 0. 4 

3 2 m m o I) £ H P L C (CH I RALPAK (Mi^I) IF, 20m 

ml. D. x250mm, 1 0 m L, J —)\// n —= 2 0 

%) t#^tl/cM71D^tt^$^CH I RALPAK ( 

IF (4. 6mm I. D. x 1 50mm, 1 m L, X 0 J — 

JU/n-^Ht>=20%) M^0tP^8^0tl§E^M^tl§r 

$) ( + ) ft (4 6 m g , 0. 1 82mmo I ;>99%ee) feet 

P^9^0tl§E^;mitl=r$] (-) ft (4 4mg, 0. 1 7 7mm o I ;> 

9 9 % e e ) 0 

( + ) 
ES I — M S ;m/z 2 7 4 [M+Na] +. 

O 0 
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1 H — N M R (4 00MHz, DMSO-d6) 8 (ppm) :2. 14-2 

. 35 (m, 2 H) , 2. 37 (s, 3H), 2. 76 (ddd, J = 1 

6. 1, 8. 3, 3. 3 H z, 1 H) , 3. 09 (ddd, J = 16. 1 

, 8. 3, 8. 3 H z, 1 H) , 4. 7 7 -4. 8 5 (m, 1H), 6. 7 

1 (brs, 2 H) , 6. 94 (d, J =9. OHz, 1H), 7. 45 ( 

s, 1 H) , 7. 5 3 (s, 1 H) . 

(-) foom&mz&LTfDmv-c&Zo 
ES I — M S ; m/z 2 7 4 [M+Na] +. 

1 H — N M R (4 00MHz, DMSO-d6) 8 (ppm) :2. 14-2 

. 35 (m, 2 H) , 2. 37 (s, 3H), 2. 76 (ddd, J = 1 

6. 1, 8. 3, 3. 3 H z, 1 H) , 3. 09 (ddd, J = 16. 1 

, 8. 3, 8. 3 H z, 1 H) , 4. 7 7 -4. 8 5 (m, 1H), 6. 7 

1 (brs, 2 H) , 6. 94 (d, J =9. OHz, 1H), 7. 45 ( 

s, 1 H) , 7. 5 3 (s, 1 H) . 

[0M0] mmmz 6 
(±) - N - (5 -yj\,xn- i +)\s-2. 3-y'bKa-i H ->r > 

T>-1-4)\,) X)[/7 7 $ K©-nJ5% 

[0141] (1) t-y^U N- (5-7;u^g-72. 3-y'bKm-

1 H ->f yfy- 1 ~^;u) h0£-j5% 

[<ft88] 

o 

[<ft89] 

^»J19- (1) 5 - DM • - 7 - 2 
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, 3 - 5/t KP - 1 H-'f >f>- 1 -7$> (CASNo. 13 3 7 12 

2-58-3, 9 5 m g , 0. 5 7 5 mmo I) *I§Elb£-$) (18 7 

mg, 0. 543mmol) *k%tc0 

E S I -MS ; m/z 3 6 7 [M + Na] +. 

1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 1 . 51 (s, 9 

H), 2. 19-2. 47 (m, 5H), 2. 82 (ddd, J = 1 6. 6 

, 8. 3, 3. 2 H z, 1 H) , 3. 07 (dt, J = 16. 6, 8. 3H 

z, 1 H) , 4. 87-5. 10 (m, 2H), 6. 67-6. 85 (m, 

2 H) , 7. 1 9 (b r s, 1 H) . 

[0142] (2) (±) - N - ( 5 -7)Un- 1 +)\s-2. 3 -V b KP - 1 H 

->r y^y- 1 ~^;u) TJU? ^ 

«$yi 9- (2) mmm2 6- m xmtcits 
I (1 8 5 m g , 0. 5 3 7 mmo I) ^ilE'fb'n $)CD ^ iz $ ft (9m 

g, 0. 0 3 7 m m o I ) 0 

E S I -MS ; m/z 2 6 7 [M + Na] +. 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 32-2. 4 

7 (m, 5 H) , 2. 75-2. 90 (m, 1H), 3. 08 (dt, J = 

16. 7, 8. 4 H z, 1 H) , 4. 30 (d, J=8. 2Hz, 1 H) 4 

. 61 (brs, 2 H) , 4. 89-5. 04 (m, 1H), 6. 68-6 

. 8 2 (m, 2 H) . 

[0M3] mmmz i 
( + ) -N- (7 -y +)\s-2. 3-y'bKa-i u-^y^y- 1 

) 7JU7 7 $ K0-5-J5E 

[<ft90] 

o 
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Dfb9i] 

v HN'S^ 

CJC3 Nh2 

»^|J1 9£|W|*§(OT;£tcJ;<<JN l-*^)\s-2, 3-^tKP-1H-

(CASNO. 16 8 9 0 2- 7 8-1, 4 3 7 mg 

, 2 . 9 7 m m o I ) fr ^^ilE'fb'n^CD^iz $ ft (2 24mg, 1. 91m 

m o I ) %mtc o 1 H — N M R (400MHz, CDC I 3) 8 (ppm) : 

2. 3 3 -2. 4 5 (m, 5H), 2. 81-2. 91 (m, 1H), 3. 

04-3. 16 (m, 1 H) , 4. 29 (d, J =7. 4Hz, 1H), 4 

. 56 (brs, 2 H) , 4. 99-5. 08 (m, 1H), 7. 03 (d 

, J = 7. 4 H z, 1 H) , 7. 10 (d, J = 7. 4Hz, 1H), 7. 

20 (t, J = 7. 4 H z , 1 H) . 

t#^tl/c^-tz$ft ( 1 7 4 m g, 0. 769mmol)£HPLC(CHI 

RALPAK (Mi^I) IE, 20mm I . D. x250mm, 1 0 

mL, x^y-JU/ n-^Ht>=1 5%) IZTLT, 2.W^.(D% 

(+) ft (6 7mg 

, 0. 2 9 5 m m o I ;>99%ee) £?#fc0 I©t©^CH I RALP 

A K (Iliii^tflO IE (4. 6mm I . D. x 1 50mm, 1 m L, x 

o;-)u/n ~^vy= 1 5%) 

?tzo 

ES I - MS ; m/ z 2 4 9 [M+Na] +. 

[0144] ^»J2 8 

( + ) - N - (4 -7)\,Xn- 1 -* 1-)\s-2. 3-y'bKD-l H ->r > 

=fy-\ — -f)[/) 7JU7 7 $ K (28a) fccfct/ (-) - N - (4 -7JU;fr 

• -7-y^ju-2. 3-yn KD- 1 w-^y^y- 1 ~^;u) ;UU?T 

$ K (2 8 b) 
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[<ft92] 

F F 

[<ft93] 

F 

[0145] (1 ) s<yV)\s N - (4-7)Un-7-y +)\s-2. 3-ybKa-l 

H y^y- 1 ;u) TJU? K@i5-J5E 

»^|J1- (4) 4-7;U^P-7-p<51;U-2, 

3-yt: KP - 1 W-^y^y- 1-7^> (CASNo. 1337048 

-34-6, 1 1 7 m g, 0. 7 0 8 mmol)H, tl§Elt£-$] (248 

mg, 0. 655mmol) *k%tc0 

E S I -MS ; m/z 4 0 1 [M + Na] +. 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 05-2. 1 

6 (m, 1 H) , 2. 19-2. 32 (m, 4H), 2. 83 (ddd, J 

= 16. 7, 8. 7, 3. 3 H z, 1H), 2. 87-2. 98 (m, 1H 

), 4. 94-5. 03 (m, 1H), 5. 09-5. 15 (m, 1H), 

5. 17-5. 25 (m, 2H), 6. 87 (t, J=8. 4Hz, 1H) 

, 6. 93-7. 00 (m, 1H), 7. 35-7. 40 (m, 5H). 

[<ft94] 

O o 

F F 
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[0146] (2) ( + ) - N - (4 1 2. 3 -»>*b KP- 1 H 

1 ~^;U) K (2 8 a) (-) -N- (4-

7;u^p- 7 -^^u- 2. 3-y'L KP - 1 - 1 ~^;u) x 

;U7 y $ K (2 8 b) 6D£-J5g 

^MJI- (5) tmmo)j5}£iz£vs ^»j2 8- (D xmtc 
(2 4 5 m g , 0. 64 7 mmo I) (14 4 

mg, 0. 589mmol) *k%tc0 % btl tc (1 3 Om g, 0. 

5 3 2 m m o I) £ H P L C (CH I RALPAK (Mi^I) I A, 2 0 

mm I. D. x250mm, 1 0 m L, J —JU/ n — >= 1 

5%) umm 2 1 £©iI§Bft^S1^bl^l (-) ft ( 

28b) (5 7 m g, 0. 233mmo I ;>99%ee) feet 

2 ( + ) ft (2 8 a) ( 5 3 m g , 0. 2 17m 

mo I ;>99%ee) *k%tc0 

(-) 

E S I -MS ; m/z 2 6 7 [M + Na] +. 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 32-2. 4 

8 (m, 5 H) , 2. 94 (dt, J = 16. 7, 5. 9Hz, 1H), 3 

. 06 (dt, J = 1 6. 7, 8. 3 H z, 1H), 4. 34 (d, J=7 

. 4 H z, 1 H) , 4. 62 (brs, 2H), 4. 95-5. 08 (m, 

1 H) , 6. 89 (t, J = 8. 5 H z, 1H), 6. 99 (dd, J=8 

. 5, 4. 9 H z, 1 H) . 

(+) -efe£0 

E S I -MS ; m/z 2 6 7 [M + Na] +. 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 32-2. 4 

8 (m, 5 H) , 2. 94 (dt, J = 16. 7, 5. 9Hz, 1H), 3 

. 06 (dt, J = 1 6. 7, 8. 3 H z, 1H), 4. 34 (d, J=7 

. 4 H z, 1 H) , 4. 62 (brs, 2H), 4. 95-5. 08 (m, 

1 H) , 6. 89 (t, J = 8. 5 H z, 1H), 6. 99 (dd, J=8 
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. 5, 4. 9 H z, 1 H) . 

[0M7] mmmz 9 
( —) — N — (4. 6. 7-KU7MD-2. 3 - »>* b K • - 1 H - >f > 

^'>-i-^;u) TJU?7$ KCD^-JSE 

[-fb95] 

[0148] ^5te0lJ1- (4) 33<fc^MJ1- (5) 4, 6, 

7- K'j7>iU^P-2, 3-^t KP — 1 - 1 (CA 

SNo. 1337125-68-4, 1. 1 0 g , 5. 9 0 m m o I ) £ 

s ^ilE-fba" $CD ̂  (3 7 Om g, 1. 39mmol) 0 t§ tl 

(3 4 0 m g , 1. 28mmo I) £ H P L C (CH I RALP 

A K (Iliii^tflO IC, 20mm I. D. x250mm, 1 0 m L, x 

n-^*+fy=20%) tCTT'D^SlJLT, 

(-) w ( 
1 5 7 m g, 0. 5 9 0mmo I ;>99%ee) ^k%tc0 

ES I — M S ; m/z 2 8 9 [M+Na] +. 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 20-2. 3 

9 (m, 1 H) , 2. 53-2. 76 (m, 1H), 2. 80-2. 97 ( 

m, 1 H) , 2. 98-3. 16 (m, 1H), 4. 54-4. 83 (m, 

3 H) , 5. 13-5. 29 (m, 1H), 6. 87 (ddd, J = 10. 

0, 7. 8, 5. 9 H z, 1 H) . 

[0149] ^»J3 0 

(±) -N- (b-Ouu-1 -*+)\s-2. 3-yb KP - 1 H — 

>- 1 }\s) 7JU7 y $ K0^-J5E 

F 
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[<ft96] 

CI 

[0150] ^»|J1- (4) £|W|*§(OT;£tCj;y, s-ouu-l 3 

— V\l K P — 1 W-^y^y- 1-7^> (CASNo. 1337697-

66—1, 1 2 1 m g, 0. 666mmol) i^b^yV )\/ N — (5—0 

• 7 -/^)U2, 3—V\1 K P — 1 H->T >^>- 1 —T XJb77 

— K ( 1 9 6 m g , 0. 497mmol) £f#7c0 1 

- (5) £|W|*§(OT;£tCj; y, N- (5-?PP-7-p<^U2 

, 3 -vt KP - 1 H->r y^y- 1 --r JU) K( 

168mg, 0. 425mmol )AN^^ilE'fb'n$CD;7iz$ft ( 7 1 m g , 0 

. 2 7 2 m m o I ) 

ES I — M S ; m/z 2 8 3 [M+Na] +. 

1 H — N M R (4 00MHz, CDC I 3) 5 (ppm) :2. 34-2. 4 

6 (m, 5 H) , 2. 84 (ddd, J = 16. 5, 7. 3, 4. 3Hz, 

1 H) , 3. 08 (ddd, J = 1 6. 5, 8. 4, 8. 4, 1H), 4. 

25 (d, J = 7. 8 H z, 1 H) , 4. 56 (brs, 2H), 4. 94 

-5. 04 (m, 1 H) , 7. 03 (s, 1H), 7. 08 (s, 1H). 

[0151] ^»J3 1 

(_) -N- (A-OUU-1 -Z>)\y^U~2. 3-'>'LKP-1 H-^> 

^'y-i-J ji,) xji/y y $ K©-nj5E 

[0152] 4-!?PP-7-7MP-2, 3-^tKP-l H-^>f>-1 -7 

[<ft97] 

o 

CI 
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(CASNo. 13 3 7 6 9 0-2 4-0, 3 71mg, 2. 00mm 

0 I) ^TEA (0. 6 9 7 m L, 5. OOmmo I) 0DC M}§$ ( 1 0 

m L) 7JU7 K (4 6 2m g, 4. OOmmo I ) ^ 0 

K 'J 5AT&, 
mL/co mm%mi±Tg£Lfc&s mmzvutivjuti^A?P7h^7 
•i — (sssi^/n-^v=2o%->33%) 

(1 65mg, 0. 623mmol) tt%tc0 % btltc y iz $ ft 

( 1 3 9 m g , 0. 5 2 5 mmo I) ^HPLC (CH I RALPAK (f 

IA, 20 mml. D. x250mm, 1 0 m L, x 0 X — 

jU/n—^Ht>=2 5%) <b^0© 

9t>2#@tC;#tliL/c^0l^2 (-) ft (5 2 

mg, 0. 1 96mmo I ;>99%ee) ^k%tc0 

ES I —MS ; m/ z 2 8 7, 289 [M+Na] +. 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 26-2. 3 

4 (m, 1 H) , 2. 57-2. 66 (m, 1H), 2. 88-2. 96 ( 

m, 1 H) , 3. 08-3. 16 (m, 1H), 4. 63 (brs, 2H) 

, 4. 66 (brs, 1H), 5. 19-5. 24 (m, 1H), 6. 90 

(t, J = 8. 8 H z, 1 H) , 7. 2 4- 7. 2 7 (m, 1H). 

[0153] (#t0J1) N- [ (IS) -2, 2, 5, 7h =? H M • - 2 , 3 

-ytKn-1 H->r y^y- 1 -^u] XJI/77$K©XI@IM 

^te$J1- (5) TM#fcSfe@ft£* 0 U 
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[^1] 

CB F&= 
/un. izz. 1 00 K 

ft 0. 7 1 07 A 

IS H £ . £ Pel SI IH H £ . 12 

a = 1 2. 975 (7) A 

b = 4. 963(3)A 

c = 3 3. 7 4 ( 2 ) A 

$ = 98.15(2)° 

fit 2151(2)A3 

8 N 1 . 7 5 5g/cm3 

is n -y-i'x 0.20 X 0.10 X 0.10 mm 

£ £ 14 & & 7908/4056[R(3$j£ ) =0. 0412] 

7 0. 1 % 

ta & s It j$ }£ (SHE LX9 7 ) 

mm\ tm F2(r^| ̂ "-§>ft /J\ ^ Hi j£ 

"T — ty //^ t — 4056/341 

Jt 1.066 

R fit ( ̂  "T ^ ) 0. 0398 

Rfit (I > 2 cr (I) ) 0. 0389 

-0.1 2(8) 

ft ^ ft /J"* tf — -^7 li 0. 52fc«fctf-0.47 e/A3 
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im.21 
Atom X y z B(eq) 
S1 0.66860(5) 1.1453(2) 0.04848(2) 0.523(13) 
S2 0.33982(5) -0.3815(2) 0.08182(2) 0.534(13) 
F1 0.9462(2) 1.1782(6) 0.03401(6) 2.55(5) 
F2 0.8837(2) 0.7746(5) 0.02197(5) 1.94(4) 
F3 1.0477(2) 0.1913(5) 0.18786(5) 1.72(4) 
F4 0.76903(13) 0.7856(5) 0.15680(5) 1.45(4) 
F5 0.2629(2) -0.4533(5) 0.18975(6) 1.63(4) 
F6 0.22095(13) -0.0561(5) 0.16562(6) 1.79(4) 
F7 0.6409(2) 0.5667(5) 0.24296(7) 3.28(6) 
F8 0.5767(2) 0.0236(5) 0.12874(6) 1.73(4) 
01 0.6856(2) 1.3908(5) 0.07134(6) 0.87(4) 
02 0.5685(2) 1.0201(5) 0.04407(6) 0.83(4) 
03 0.2877(2) -0.6171(5) 0.09423(6) 1.04(4) 
04 0.2906(2) -0.2444(5) 0.04672(6) 1.01(4) 
N1 0.7474(2) 0.9234(6) 0.06963(7) 0.63(4) 
N2 0.6931(3) 1.2225(7) 0.00419(8) 1.42(6) 
N3 0.3529(2) -0.1541(6) 0.11579(7) 0.89(5) 
N4 0.4581(2) -0.4747(7) 0.08027(8) 1.04(5) 
C1 0.8556(2) 0.9751(7) 0.08358(8) 0.71(5) 
C2 0.9295(3) 0.9382(8) 0.05181(9) 1.30(6) 
C3 1.0297(3) 0.8054(8) 0.07165(9) 1.22(6) 
C4 0.9960(2) 0.6698(7) 0.10748(8) 0.79(5) 
C5 1.0477(2) 0.4717(7) 0.13193(9) 0.93(6) 
C6 1.0004(3) 0.3878(7) 0.16354(9) 1.02(6) 
C7 0.9074(3) 0.4818(8) 0.17276(9) 1.16(6) 
C8 0.8589(2) 0.6795(8) 0.14792(9) 1.09(6) 
C9 0.9001(2) 0.7762(7) 0.11510(9) 0.71(5) 
C10 0.3896(2) -0.2109(7) 0.15757(8) 0.59(5) 
C11 0.3017(3) -0.2051(7) 0.18443(9) 0.95(5) 
C12 0.3446(3) -0.0697(8) 0.22358(10) 1.41(6) 
C13 0.4388(3) 0.0810(6) 0.21379(9) 0.82(5) 
C14 0.4979(3) 0.2722(8) 0.23671(9) 1.49(6) 
C15 0.5824(3) 0.3787(8) 0.22139(11) 1.97(7) 
C16 0.6111(3) 0.3013(8) 0.18533(11) 1.76(7) 
C17 0.5503(3) 0.1041(7) 0.16364(9) 1.03(6) 
C18 0.4642(2) -0.0010(7) 0.17711(8) 0.82(5) 
H1 0.8635 1.1616 0.0948 0.85 
H2A 1.0846 0.941 0.0798 1.47 
H3B 1.0558 0.6726 0.0536 1.47 
H4 1.1123 0.3988 0.1269 1.11 
H5 0.8778 0.4147 0.195 1.39 
H6 0.7232 0.7605 0.0729 0.75 
H7 0.748 1.3235 0.0061 1.17 
H8 0.6988 1.0969 -0.0114 1.91 
H9 0.4243 -0.3912 0.1598 0.71 
H1 OA 0.3645 -0.2047 0.2449 1.69 
H11B 0.2929 0.0555 0.2324 1.69 
H12 0.4811 0.3279 0.262 1.78 
H13 0.6696 0.3786 0.1756 2.11 
H14 0.3371 0.0132 0.1088 1.07 
H15 0.4673 -0.6088 0.0648 2.8 
H16 0.4954 -0.3328 0.0723 2.37 
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[0154] (##0J2) N- [ (1S) -2, 2-i/'7^P-7-^fJl,-2, 3 

-ytKn-1 H->r 1 ->ni/] x;i/77$KfiDxsiiiij}T^ 

^MJ1 1- (6) 

-eM^r^bL/co f§bn TC3M£H^I^TXo/to 

T1-— £ fectt/^^?^filp^^:^3 tCN 0 £1^4 -frfrZ) 
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[^3] 

F&= 
/aa JZZ. 1 00 K 

/$. ft 1 . 5418 A 

is n &, s Pel m IH H ̂  . P21 

a=8. 6474(3)A 

b = 7.6050(2)A 

c = 8. 7054(3) A 

$ = 1 00.345(3)° 

^ fit 563.19(4)A3 

zm. f+n M 2 N 1 . 546g/cm3 

is n -y-i'x 0.20 X 0.10 X 0.10 mm 

£ fx 14 & 14 & 5898/1998[R(3$j£)=0. 04 79] 

98. 7% 

ffi ;* £ It j$ }£ (SHELX97) 

« !& lb >£ F2[ri| -t£ft /J* £ M 

"T — //^ * — £ 1998/163 

1.128 

R fit (:£: "T — $) 0. 0530 

Rfit (I> 2 a (I)) 0. 0481 

0. 02(4) 

ft ^ ft /J"* tf — -^7 li 0. 3 4fc«fctf- 1 . 02 e/A3 
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[^4] 

Atom X y z B(eq) 
S1 0.1572(1) 0.4621(1) 0.5199(1) 1.79(3) 
F2 0.0744(3) 0.5656(4) 0.8851(3) 2.63(6) 
F3 0.0241(3) 0.2859(4) 0.8642(3) 2.62(6) 
05 0.1999(4) 0.2897(4) 0.4775(4) 2.20(6) 
018 0.1789(4) 0.6092(4) 0.4240(4) 2.46(6) 
N6 0.2664(4) 0.5054(4) 0.6876(4) 1.61(6) 
N7 -0.0242(5) 0.4536(7) 0.5286(4) 2.14(7) 
C8 0.1416(6) 0.4043(6) 0.9110(5) 1.97(8) 
C9 0.2761(5) 0.3829(5) 0.8175(5) 1.47(7) 
C10 0.4217(5) 0.4048(6) 0.9402(5) 1.66(7) 
C11 0.5787(5) 0.4130(6) 0.9159(5) 2.10(8) 
C12 0.6927(6) 0.4239(6) 1.0487(6) 2.58(9) 
C13 0.6581(6) 0.4274(6) 1.1999(6) 2.64(9) 
C14 0.5028(6) 0.4174(6) 1.2212(5) 2.44(9) 
C15 0.3858(6) 0.4041(6) 1.0885(5) 1.98(8) 
C16 0.2115(5) 0.3830(7) 1.0839(5) 2.29(9) 
C17 0.6204(6) 0.4078(8) 0.7548(6) 3.0(1) 
H4 -0.067(5) 0.377(7) 0.559(5) 0.0(8) 
H6 0.3203 0.6041 0.7001 1.93 
H9 0.2736 0.2601 0.7759 1.76 
H12 0.7997 0.4293 1.037 3.1 
H13 0.7406 0.4365 1.2877 3.16 
H14 0.4771 0.4196 1.3228 2.93 
H16A 0.1713 0.4745 1.1475 2.75 
H16B 0.1871 0.2656 1.1225 2.75 
H17A 0.7336 0.388 0.7636 3.64 
H17B 0.592 0.52 0.7018 3.64 
H17C 0.5626 0.3122 0.6945 3.64 
H19 -0.070(8) 0.55(1) 0.551(9) 4(2) 

[0155] (##0J3) N— [ (1S) —2, 2, 5 - K 'J DM • - 7 -

2, 3-vt: KP- 1 H->Ty^y- 1 -^;u] Kox^m^ 

^MJ1 2- (9) y-JL4C;#fr U KJUx>£'J 

•tf—£f£>tcj; yn^mbL/c„ ?#ttm^xx 
mmnm^n^tc0 izs 
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[^5] 

10 0 K 
0 . 7 1 0 7 A 

TOHBH5^ P 2 j 
a = 4. 708 (7) A 
b = 7. 49 5 (11) A 
c = 15. 66 (3) A 
li = 9 0.9 2 6 ( 1 2)° 

frfgf 5 5 3 (2) A3 

z fit •, B"t" M- & 2 , 1 . 6 8 4 g / c m 3 

JP H l^~ -f x 0.20 X 0.20 X 0.02 mm 
6974/2195 [R (3£g) = 0 . 10 6 
5 ] 

7n'ife'l4 77. 40% 
( S H E L X 9 7 ) 

f"V^°7 ̂  ^ 2195/172 
oi n-S 1. 132 
RfEfi (^x-^) 0.0914 
Rffi ( I > 2 CT ( I ) ) 0.0692 
77y^v/-y' 0 . 0 ( 3 ) 

is ct i/JR/h t1 HE 0. 7 UoW-O. 71 e/A3 



WO 2013/191144 88 PCT/JP2013/066623 

[^6] 

Atom X y z B (eq) 
SI 1.2336(3) 0.2417(3) 0.09702(9) 1.89(3) 
F1 1.0091(8) 0.0964(5) 0.2896(3) 2.14(7) 
F2 1.4190(8) 0.1968(6) 0.3304(3) 2.33(8) 
F3 0.3417(8) 0.8204(6) 0.4194(3) 2.60(8) 
01 1.0577(10) 0.1451(7) 0.0386(3) 2.31(9) 
02 1.4639(10) 0.1479(7) 0.1365(3) 2.21(9) 
N1 1.0183(11) 0.3243(8) 0.1649(3) 1.79(10) 
N2 1.3717(12) 0.4204(9) 0.0564(4) 2.24(11) 
CI 1.1199(13) 0.3943(9) 0.2475(4) 1.75(11) 
C2 1.1449(12) 0.2475(10) 0.3169(4) 1.80(10) 
C3 1.012(2) 0.3159(10) 0.3983(4) 1.94(11) 
C4 0.8503(12) 0.4786(9) 0.3690(4) 1.52(11) 
C5 0.659(2) 0.5802(9) 0.4157(4) 1.80(11) 
C6 0.5365(12) 0.7227(10) 0.3758(4) 1.63(11) 
C7 0.6039(13) 0.7793(9) 0.2942(4) 1.97(12) 
C8 0.7994(12) 0.6798(9) 0.2484(4) 1.65(11) 
C9 0.916(2) 0.5260(9) 0.2861(4) 1.73(11) 
CIO 0.8837(13) 0.7403(11) 0.1616(4) 2.09(11) 
HI 1.3090 0.4527 0.2402 2.10 
H2A 0.8836 0.2258 0.4229 2.32 
H3B 1.1601 0.3476 0.4414 2.32 
H4 0.6160 0.5510 0.4731 2.16 
H5 0.5189 0.8832 0.2702 2.36 
H6B 1.0913 0.7399 0.1579 2.51 
H7C 0.8122 0.8614 0.1515 2.51 
H8A 0.8030 0.6593 0.1185 2.51 
H9 0.8355 0.3277 0.1523 2.15 
H10 1.53(2) 0.404(12) 0.022(6) 4(2) 
HI 1 1.23(3) 0.49(2) 0.008(8) 7(3) 

[0156] (##0J4) N- [ (1S) -4, 1 -VDMU-2, 3-^tKP-

1 w-^y^y- \ -j)is] XJIS7T< 

^MJI 9- (2) J-)uizmfrLs mmmmuz 
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IW1 
i'N- '^1! 3 0 0 K 
TJSS 1 . 5 4 1 8 A 

-^-§4t!o^ ^ P 2 ! 
a = 5. 0fi9 5 (2) A 
b = 6. 7 4 2 8 (3) A 
c = 1 5 . 4 8 0 8 ( 6 ) A 
B = 94.627(2)° 

{«* 5 2 7. 4 5 ( 4 ) A 3 

2, 1. 557g/cm3 

x 0.30 X 0.10 X 0.10 mm 
<£R#fS:/^- — — Z t£RM$c 3813/1751 [R (<3tg) - 0. 12 15] 
jn jfe'14 96.70% 

( S I R 9 2 ) 
F 2 KH'f" -5 ;SMs § 

T2"— ^ /-^ 7 / — ^ 1751/145 
0. 888 

Rffi (^:x — *) 0. 12-14 
Rffi ( I > 2 o- ( I ) ) 0. 0781 
y y -y^s^y-/— $ 0 . 0 0 ( 6 ) 

18c ~)z. #-3 Jc 1/S /b t" ^ HE 0. 3 5 ct 0-0. 5 0 e/A3 
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[^8] 

Atom X y z B (eq) 
S1 0.2094(4) -0.2021(4) 0.4051(2) 5.37(6) 
F7 0.334(2) -0.277(1) 0.1446(5) 10.6(2) 
F17 0.963(2) 0.356(2) 0.1157(5) 13.3(3) 
02 0.348(2) -0.360(1) 0.4543(4) 6.9(2) 
05 -0.046(1) -0.253(1) 0.3600(4) 6.4(2) 
N4 0.145(2) -0.012(2) 0.4661(5) 6.5(2) 
N6 0.406(2) -0.123(2) 0.3401(4) 5.7(2) 
C8 0.651(2) 0.189(2) 0.1922(6) 6.5(3) 
C9 0.337(2) 0.040(2) 0.2791(6) 6.1(2) 
C10 0.489(2) 0.026(2) 0.1994(6) 5.8(2) 
C11 0.805(2) 0.198(2) 0.1230(7) 7.5(3) 
C12 0.495(3) -0.122(2) 0.1378(7) 6.9(3) 
C13 0.804(3) 0.054(3) 0.0622(7) 8.4(3) 
C14 0.414(3) 0.254(2) 0.3148(7) 9.8(4) 
C15 0.645(3) -0.111(2) 0.0695(7) 7.5(3) 
C16 0.624(3) 0.331(2) 0.2651(8) 9.8(4) 
H6 0.5601 -0.1764 0.3401 6.86 
H9 0.1472 0.0357 0.2618 7.32 
H13 0.9096 0.0657 0.0159 10.08 
H14A 0.2609 0.3403 0.3086 11.74 
HUB 0.4746 0.2462 0.3758 11.74 
H15 0.6406 -0.2121 0.0285 8.96 
H16A 0.7888 0.3398 0.3013 11.79 
H16B 0.5781 0.4619 0.2428 11.79 

[0157] ggSSIftfill 

o * > K 'J > JKi t K <DTA,frA,mMZ < J5B* U 

ztcs 

tLtcn-9nv K§i»cJ;oT>UJ£Lfc0 

&fc\ 1 ®^ite^J4s 2©^ite^y5 bs is&m^fF& 

SK20Hb£-$] 1 7 £ LTP^^tiTi^J^TOMbi^] 
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[<ft98] 

[0158] I^IMiJI 

KU yy^T)\, 

C 5 7 B I 
SJgld B2®(Dmn%m (4. OmA, 5 0Hz, 3#f0]) ^IOBIIT 
l\ ^r> K'J y L/co Racine (CI in. Neuro 

physiol. 1972:32:281-294) ^ TfgfFl 

it^lL/co X=I71, ; 

2, mmmmou-zx, piof; 3, Miyx&^s^tM^p-* 
X ; 4, ±L*>±tfi<JRZf$z@P~2X ; 5, 

; 6, -e 
foZo X=IT4 o x%mn$izmLtc0 

Ib&mZMte (0. 4 5%p<51;U-tz;UP-X/4. 5%^L/f7t7/1 

0 % D M S 0) C^Lfcl, V^TJCllPt L< &Sf J]£l*l&^ L/c0 P > 

hP-J^LT, £gft/ctt£|£P&^L/co 

^bl§r^£llP&^fr£> 1 L < MJ]£l*l&^2 OMC, 

±§B£#^£Jg^m$y$i£-5a.fc„ $yMHcv^x£, fgfF©fgii£3 o# 
lliiLTRa c i ne0|gC<J:^tlMI6^:^#L/co 

X4~1 0|ZH£ffll\ &1k,'SmzfflLrHsZ:£lZ¥%IZ=iTZsiWLfco 

3 b lzMW£\t LTtis 7H72 J^T tcMil 3 tlfcifctl £#$] £ ¥0 

BTU §i«CffllN/c5 OroQfttl^tt^^tt'M (ED50) ^rWHhl U 

tc o 
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[0159] [^9] 

Ib^ti 
(HJfcfliJS#) 

!SJSX=IT(¥£J) Ib^ti 
(HJfcfliJS#) 1 0 mg/kg 25 mg/kg 50 mg/kg 
&P3Hbi=,t] 4.67 3.17 1.33 P.O. 

1 2 0 0 P.O. 
2 4 0 0 P.O. 
3 1.5 0 ND P.O. 
4 ND 0 0 P.O. 
5 2 0 ND P.O. 
6 1 0 0.25 P.O. 
7 3.5 0.25 ND i.p 
8 3 0 ND i.p 
9 ND 0 0 P.O. 

10 0 0 ND P.O. 
11 0.5 0 ND P.O. 
12 0 0 ND P-o. 
13 0 ND ND P.O. 
14 ND 0 ND P.O. 
15 3 0 ND P.O. 
16a ND 0 ND p.o. 
16b 3.75 0.5 ND p.o. 
17 2 0 0 p.o. 
18 2 0 ND p.o. 
19 2 0 ND p.o. 
20 3.25 0 ND i.p 
21 4.25 2 ND i.p 

22a 3 0.25 ND P-o. 
22b 3 0 ND P.O. 
23 4.25 0 ND P.O. 
24 3 0 ND P.O. 
25a 1.75 0 ND P.O. 
25b 1 0 ND P.O. 
26 4.25 0 ND P-o. 
27 3 0 ND P.O. 

28a 4 0 ND P.O. 
28b 3.75 0 ND P.O. 
29 3.5 0.83 0 P.O. 
30 4.25 0.25 ND P.O. 
31 1.5 0 ND P.O. 

[0160] mmnz 
=7«J KU 

StttW istar Kyo t 07'V h (S^^l7 — JUX • 'J/"? 

-) o ^r> K 'J 7'^h^^>h/^ 

— ;u (65mg/kg, StJ]:£l*l}x-§L) U P a x i n o s a 

nd Watson©? K =? X £ =fc £ 3 
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mzma^ nmmzm 
!ipLfc0 101a (5 0 0 ^A, 1 $ vtpvmnmm 

1 #J)/cU 5 0[g]®#I^-e 1 #^) R a c i n e b(Djj 

/i (1 9 7 2) tCg^V/cfgfFtt^JttCfe^T stage 5®fgfF7^^3 

(M (EEG) ±©T^^^i7/H^) 

(ADT) y5SIIL/co 

S04 0 ju.A©^$y^e>m& 

U m;«Jt£2 5%r^f£feWC±tf>fJJ£L/c0 

^ s ̂  s ©£s tc 3 ̂  u±(D mmi % m %t % £ &^tu 0^% 
%m\$-t Ltco §itl£0 ©*F&tC, (*° 'J Xf b > ? 'J =l -;u 2 

0 0/m%7K/DMSO(D 1 : 1 : 1 0;g^) tC&fl? U HP ̂ Ltc0 

• VhP-J^Lt, &<*£tt£l&P£-£Lfc„ lbl=r^&^6 O^HC, & 

1iitcM-ri)^^©IHii©^b$ (%) £WttL/c0 ¥£j±tI3M£ 

L/co (4 — 9izn) y*v hM^tthbl^^tc<£ 

•^tfT^/Co 

I11 ~3^"TJ:9tc, (1, 11, 6) ti, 7'> 

ZtlbCDftn^te, it'a^!Q(D'M9%WlZi^'^CDT'fe'So 

[0161] mmn3 
• — o • y Ki&l$ 

>D£ttP-*Pv K MK-6 6 0C) PvK ( 

m &^±^Efr^i£tcjQ3lL 1 8 0#titc4 00fe/#©5£j£tc&£J: 

9 tclMUfi L/co 

SM^id d (0^iXUk>-) §itl£ 

»^0tCfulE©)lJj^^-eKb-->^^tT^^, IPi14&< 1#TO± 

• >y K tC^ ̂  T £ £ t tf-C $ tc. V ̂  X L tco 
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{ktrmzmtfc (0. 4 5%p<51;U-tz;UP-X/4. 5%^L/f7t7/1 

0 % D M S 0) •VhP-J^Lt 

, ltt:/c(^iP^L/c„ 0|Zn£ffll^c„ its 
®Ztlzn-Ouv PfrbMTtZZ-zmmzmfeiss 
&m<D¥-mfe<D5o%£i*m.mtzmw (TD50) zwtJHL/C„ 

ttz, KU 
v^x£ffl^T®fgfE#P$y'M (E D50) tu-o• v K§iti£-e©ttH#l4 
wm (TD50) ztmLtcfemmz (TD 5 o/ E D 5 o ) £Hti\Ltc0 

-hIECD® lJ JS tJH^ tl/c E D 5 0% T D 50£<£t/>£MI$(£ll 1 CHC^"to £ 

©^Jllfr £iSifc0y 3 -e>UJ£ LTi^ >£«!$(£ 

SU J: V&±\^(D\Wntc\k£i%XfoZ>t%;7LbtiZ>0 

[0162] [H10] 

it £• % 

(£ ife fly s #) 
E D50 TD50 >£ It i& ft4«S 

M m it $ m 40 21 1 5.27 P.O. 

1 7.9 390 49.4 P.O. 

2 1 5.4 >200 >13.0 P.O. 

5 5.7 404 70.9 P.O. 

6 10.2 307 30.1 P.O. 

8 1 0.6 1 1 9 1 1 .2 i.p 

1 1 5 132 26.4 p.o. 

1 2 5.6 143 25.5 p.o. 

1 9 1 2.4 235 1 9.0 p.o. 

21 10.6 234 22.1 p.o. 

29 15.8 157 9.93 p.o. 
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!t#©S6SS 

(1) N— [ (1S) —2, 2, 5, 7 —^ 2, 3-

V t KP - 1 H — >T1-> — 1 -^JU] 7JU7 7 $ K\ 

(2) N— [ (1S) —2, 2, 4, 7K^7;U^P-2, 3-

V t KP - 1 H — >T1-> — 1 -^JU] 7JU7 7 $ K\ 

(3) ( + ) -N- (2, 2, 4, 6, 7-^>^7;U^P-2, 3 

-V t KP - 1 H ->r >^>- 1 —r 7JU7 7 $ K\ 

(4) N- [(1 S*) - 5-y7;-2, 2-VDMU-7 

^JU- 2, 3 -v t KP - 1 H y^y- 1 -^;u] ;uu7 7 $ K 

\ 

(5) (-) -N- (2, 2, 6, 7 —^ K^7^U^P-2, 3-^ 

t KP - 1 H — ^ y^y- 1 -^;u) 7JU7 7 $ K\ 

(6) (-) -N- (7-?PP-2, 2, 5 - K <J DMu-2, 

3-i/tKP-1 H — > T1- > — 1 -^JU) 7JU7 7 $ K\ 

(7) (-) -N- (7-?PP-2, 2, 4 - K <J DMu-2, 

3-i/tKp-i w-^y^y- 1 ->ni/) TJU77$ K\ 

(8) ( —) —N— (7-^PP-2, 2-y'7^P-2, 3-V 

t KP - 1 H->r y^y- 1 -^JU) TJU77$ K\ 

(9) (-) -N- (7-^PP-2, 2, 6 - K 'J DMU- 2, 

3-i/tKp-i w-^y^y- 1 ->ni/) TJU77$ K\ 

(10) ( + ) -N- (5-?PP-2, 2, 7 - K >J DMU-2 

, 3 -y L KP - 1 H — >T1-> — 1 —T7JU7 7 $ K\ 

(1 1) N- [ (IS) -2, 2-S/'7MP-7-^fJb-2, 3 

-vt KP — 1 H — >r >^>- 1 —rTJU? 7$ K\ 

(12) N - [ (IS) —2, 2, 5 - K 'J 7 — jif-Jl/ — 

2, 3 -vt. KP - 1 H->r y^y- 1 -^JU] x;u77$ K\ 
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(13) N- [(1 S*) -2, 2, 4 - K'J7MU-1 

-2, 3—v\i K• — 1 w-<y^y- 1 -^;u] K\ 

(14) N- [(1 S*) - 7- (VyMn*3-)\s) -2, 2-y 

7;U^P-2, 3 -vt KP - 1 H->r y^y- 1 --r;u] TJU77 

$ K\ 

(15) N - [ ( 1 R *, 2 R *) - 2, 4, 7-K'J 7JU:*P- 2 

, 3 -V t: KP - 1 H ->f 1 —T3JI/7 7 $ K\ 

(16) (-) -N- [ (1 R*. 2R*) -7-^PP-2, 4-

^7MP-2, 3-i/tKP-1 H ->r 1 —r 3JI/7 

7 $ K\ 

(1 7) ( + ) -N- [ (1 R*. 2R*) -7-^PP-2, 4-

^7MP-2, 3-i/tKp-i H->r1 ->ni/] 

7 $ K\ 

(18) (-) -N- [ (1 R*. 2 R*) -7-?PP-2, 5-

^7MP-2, 3-i/tKp-i H->ry^y- 1 --r;u] TJU7 

7 $ K\ 

(1 9) ( + ) -N- [ (1 R*. 2R*) -A-Ouu-I -y )l 

P - 2 - * K^r^-2, 3-i/'tKP-1 H -^ - 1 )\s 

] 7JU7 7 $ K\ 

(2 0) ( + ) -N- (7-^PP-4-7MP-2, 3-^LK 

p - 1 H ->r y^y- 1 --r JU) TJU7 7 $ K\ 

(2 1) (±) -N- (5 — 7;u^p- 7 -p^JU-2, 3-^LK 

p - 1 H ->r y^y- 1 --r JU) TJU7 7 $ K\ 

(22) (-) -N- (4 1 -*?-){,-2, 3-ytK 

p - 1 H — >r y^y- 1 --r JU) TJU7 7 $ K\ 

(23) ( + ) -N- (4-7;u^p— 7 —2, 3-^LK 

p - 1 H — >r y^y- 1 --r JU) TJU7 7 $ K\ 

(2 4) ( + ) - N - (7 -p^JU- 2, 3 -V t KP - 1 H ->T > 
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T^~ 1 T 7JU7 7 $ K\ 

(2 5) (±) -N- (5 -VUU- 1 -^JU-2, 3-^LKP 

- 1 H ->r y^y- 1 ->ni/) TJU7 7 $ K\ 

(2 6) (-) -N- (4-^7 • • - 7-7;u^p - 2, 3-^LK 

• - 1 H — >r y^y- 1 --r JU) TJU7 7 $ K\ 

(27) ( + ) -N- (7—^7PP—5—i>77y — 2, 3-^LKP 

- 1 H ->r y^y- 1 -^JU) TJU7 7 $ K\ 

(28) (-) -N- (7-^PP-5-s>7y-2, 3-^LKP 

- 1 H ->r y^y- 1 -^JU) TJU7 7 $ K\ 

(2 9) (-) -N- (5-^PP-7-7MP-2, 3-^LK 

p - 1 H — >r y^y- 1 --r JU) TJU7 7 $ K\ 

(30) N - [ ( 1 S) - 4 , 7 - y? Jl/tf P - 2 , 3 - y t K P -

1 H ->f y^y- 1 —r 7JU7 7 $ K\ 

(31) ( + ) —N— (7-^PP-2, 3-i/'tKP-1 H-^> 

1 —T^U) 7JU7 7 $ K\ 

(32) ( + ) -N- (5-i/7y-7-^fJl/-2, 3-^LKP 

- 1 H ->r y^y- 1 -^JU) TJU7 7 $ K\ 

(33) (-) -N- (5-i/7y-7-^fJl/-2, 3-^LKP 

- 1 H ->f y^y- 1 —r ^u) 7JU7 7 $ K\ 

(3 4) N- [ (1 S) -7-^7PP-5-7MP-2, 3-i/t. 

KP - 1 H-^y^'y- 1 ->ni/] 7JU77$ K\ 

(35) (-) -N- (4, 6, 7 - K'J 7;u^p-2, 3-^LK 

p - 1 H — >r y^y- 1 --r JU) TJU7 7 $ K ; 

(1) N— [ (1 S) —2, 2, 5, 7K^7;u^p-2, 3-

y t KP - 1 H — >r 1 ->ni/] x;u77$ K\ 

(2) N— [ (1 S) —2, 2,4, 7K^7;U^P-2, 3-
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vt KP — 1 H->r y^y- 1 --r;u] TJU77$ K\ 

(3) (-) -N- (2, 2, 6, 7 —^ K^7;U^P-2, 3-V 

t KP - 1 H->r y^y- 1 --r JU) TJU77$ K\ 

(4) (-) -N- (7-^PP-2, 2, 5 - K'J 7>/U^P-2, 

3-i/tKP-1 H ->r >^>- 1 -<)\y) 7JU7 7 $ K\ 

(5) ( —) —N— (7-^PP-2, 2-y'7^P-2, 3-V 

t KP - 1 H->r y^y- 1 --r JU) TJU77$ K\ 

(6) N- [ (1 S) -2, 2-S/'7MP-7-^fJb-2, 3-

y t KP - 1 H->r 1 ->ni/] x;u77$ K\ 

(7) N — [ (1S) —2, 2, 5 - K 'J DMU- 7 -p<^U-2 

, 3 -y t KP - 1 H — >T 1 —T3JI/7 7 $ K\ 

( 8 ) N - [ ( 1 S) - 4 , 7-^7^P-2, 3 - ̂  t K P - 1 

H ->r y^y- 1 ->ni/] TJU7 7 $ K\ 

(9) N - [ ( 1 S) —7—^7PP—5—7 M P - 2 , 3-i/t K 

P - 1 H — >r >^>- 1 —r 3JI/7 7 $ K\ RXf 

(10) (-) -N- (4, 6, 7-K'j7;U^P-2, 3-^tK 

p - 1 H — >r y^y- 1 --r JU) TJU7 7 $ K 

[1*^113] N— [ (1 S) —2, 2, 5 - K 'J 7;u^p- 7 -p<^U-2, 3 

—'y'L KP - 1 H — ^ 1 ->Hl/] X;U7 7 $ 

[1*^114] (-) -N- (2, 2, 6, 7-^K^7;U^P-2, 3-^LK 

p-1 H—-iy^'y — 1 --iju) XJU7 7< 

[1*^115] (-) -N- (7-^PP-2, 2, 5 - K 'J DMU- 2, 3-*>* 

t KP - 1 H->r y^y- 1 -^u) TJU7 7$ 

[Ii^f<IJt6] N— [ (1 S) — 2, 2, 5, 7 —K ̂  7><U^ P — 2 , 3—S/L 

KP - 1 H ->r y?y- 1 -^JU] x;U7 7 $ 
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[1*^117] N- [ (1S) -2, 2.-VDMU-1 3-^LK 

P-1 H y^y- 1 -^;u] ;uu7 T $ 

[1*^118] N— [ (1 S) —4, 7-^7MP-2, 3-yn KP-1 H->r 

1 -^;u] 

^ W tc 3 ti £ J&ft 11 Z> X L frA, yhBO tc tsb (D E^fM; 


