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, +MX ; S (1 6X60mm) „ M (2 0 X 7 5 mm) % L (26X10 

Omm) „ 2L (26X1 50mm) „ 3L (46X1 30mm) 
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fr) , FUJI SILISIA CHEMICAL LTD. 

NH SILICA GEL (2 0 0-3 5 Ome s h) 

[0044] (±) (-) 

(+) Ms (-) o 

[0045] rE — y — 

h7>^ (HS^tfl) J /<—^a>1 2 (A —dpVXJUx'—ft) 

[0046] 

S-^'D^-G-^ Kdr->~2. 4 -V*3- jl/bf'J 

[0047] ( 1 ) 5 — 7"m^ —4. 6 ->*>-2 

2-7$y-5-7"P^-4, 6 (1 5g) ( 

14. 2 m L ) d3<fct^7X (2 1 2 m L ) tc 

&mz. 0°C(CTMlt^KUt7A (6. 18g) 07X (3 1mL) M?: 

MTLTCO 1 0tP^i#L/ct£, ^••/1x>/UA-ettl±l L/c 

J±~F*IS§U ^jSlCMTBE£j|]n*@te£^di£l±fcm, 5i®L/c0 %btl 
fc@MMTBEt'Mt^c^:T\ ^ilB'fb'n^ (13. 7 g ) £?#fc0 

E S I —MS m/z 204 [M+H] + 

[0048] (2) 3 - 7"D - 6 - ̂  K dF-> - 2 . 4 - »>* ^ =f- JU bT U 

5 — 7° • — 4 , 6 $/*>- 2 -t~Jl (7 g) , a^-fb* 

fJU (2 1. 6 m L) (19. 1 g) (DW^^, 0 UUi^)V 

A (1 4 0mL) ^(CT 3 6 0trP^i#L/co 

RC&U (MH^JU: n-/s7°^>=2 : 8) 

fco t#£>ti/c7^^>a >£MJ±T>lif5'tSo<hT\ *I§Elb^t) (6. 9 8 

Hb23] 
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g) 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 32-2. 3 

5 (m, 3 H) , 2. 5 6-2. 5 8 (m, 3H) , 3. 88 (s, 3H) 

, 6. 4 3-6. 4 8 (m, 1 H) . 

E S I —MS m/z 21 6 [M+H] + 

[0049] mmy2 

3-7"DZE-2-^ Kdr->-4, 

[<b24] 

2-^PP-4, (2. 85g) 

itymm. (1 5 m L , 4 8%7K;^) 0°C(c;^iPL/co r> 

K U ( 1 . 5 1 g) ©7X (2mL) 

u O°C(CT 15ftmsmLtc0 d) (4. 1 8g) © 

JMb7K«(5mL, 4 mnfaZffiTU 0°C(CT 1 O^f^f 

6 0°C(CT 1 0tP^l#L/co Mtx 

L/co NH-$/'J^yjU/^y RC&U 

MH^U£ffl^T)£!±!L/co ii^NHi/ 

'J^^^7A^P7h^77^ - (MtxfJU/ n-^7°^ >, 0 — 3 0 

%) TltMU *I§E^t) (2. 9 7 g ) £?#£„ 

E S I —MS m/z 220 [M+H] + 

[0051] (2) 3 — 7*P^E — 2 — * Kdp->- 4 . 6 -^ f JUbTU Vy(D^l& 

3 -XP^E- 2 -£pp-4, 6(2. 9 7 g ) % 2 

8% f" h U K (1 1. OmL) £J;tfDM 

F (3 0 m L) 8 0 °C (CT 3 6 L fc0 JSJ^CTK£JP 

x.% yxfjux-f;u-ettl±lL/co ^Ji£;$J±T>j§if5U 

[0050] ( 1 ) 3 - 7"P ^E - 2 - ̂7 P P - 4 • 6 - V* f )l bT U »>*>(Z)^j5£ 
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Jl/i)7A^P7h^77^ - (MtxfjU/n ~^7°$y, 0 ~ 1 0%) T? 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 33-2. 3 

4 (m, 3 H) , 2. 3 6-2. 3 8 (m, 3H) , 3. 98 (s, 3H) 

, 6. 6 1-6. 6 4 (m, 1 H) . 

E S I —MS m/z 216 [M+H] + 

( 2 — X h dr-> - 3 . 5 - V* *)l bT U Vy ~ 4 - -f Jl) 

[fc25] 

[0053] ( 1 ) 2 - 7)1* • - 3 - 3 - K~ 5 - * *)V bT U VyfDGfiL 

2. 6 9 M (2 2 4 mL) V-i 

VfU^JUT^y (9 2 m L) T H F (1. 2L) MSI 

iffllT, -1 8°C(CT)^TL/co 

2 0 ftfrljT— 5 °C £ -e#^ L fco - 7 3 °C £>%£p U d ©SJSl 

(C 2 - yjlt • - 5 - ^-)\y tf U (61 g ) ©TH F ( 2 4 0 m L 

) Wlfco J5J&5I^tl£-7 5°C(CT3 0t^^i#L/co 

3^7* (1 3 9 g) ©THFM (24mL) Wlfco 

7 5 °C(CT 1 0#F^ 5 5 ^1# L/co ( 2 2 0 m L) £ 

SJ^A)^(<-1)P A. fco 5 ^[10 [Rl/m."C^^ L fc0 K L/cfli 

, 7j< (1. 2L) Jtrnxtcv h U t7Ai7Kffl^ ( 

1 3 6g) 7K}£>S (3 0 0 m L) <h7K (3 0 0mL) 1 O^f^f# 

L/co :©;I^MTBE (1. 2 L) "ettl±lL/co 

( 5 0 0 m L) -e^}fL/co 1^b1±/c7KJi£M T B E (1 L) "ettl±lL/c0 

1^1+/C^JI £^ A-e$£'jt L fc0 $£ jtsy £ 5m. u T I& $ 
s L/co $1x1: IC n y^ctWX, /p£PL/c0 #THHL/C 

ffMLs *I§E^t) (2. 3 3 g) £?#fc 

[0052] M^3 
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nL/co 3>$£>ft£PU */T!±! L/cg{*£3 

IXL/co c©W5@|yi1-^^T:\ (10 9. 6 9 g) f 

tc o 
1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 29-2. 3 

1 (m, 3 H) , 7. 9 3-8. 14 (m, 2 H) . 

E S I —MS m/z 238 [M+H] + 

[0054] (2) 2-yjl^n-4-3- K~3. 5 - V* f JU bT U »>* >(Z)^j5£ 

2. 6 9 M n-XfJU'J (2 1 5mL) 

V7°Pt°>/U7$> (8 8 m L) fc^^'THF (1. 2L) (D)MSI 

iffllT, -1 8°C(CT)^TL/co 

3 0 fi-frttX- 5 °C £-e#^ Lfco - 7 2 °Cic&ip U d ©SJSl 

(C2-7>»U^P-3-a - K - 5 - tf 'J > (10 9. 6 9 g ) CD T 

HFM ( 2 4 0 m L) Wlfco - 7 4 °C(CT 1 BtP^i 

#L/c0 CLfiDSJ^ca^b^JU (3 6 m L) (D THFM (1 60mL 

) Wlfco J5^;f^t)£-7 0°C 7 4°C(CT2 0tPP^i#L/co J5J& 

ItTtis IH^-CTK ( 2 0 0 m L) 2 

W^Ltco L/cti, TK (1. 2 L) ^JPA./CO %btltcM 

mox ooomu ^I^I^MTB 
E (1. 2 L) -ett!±!L/co (5 0 0m L) TMLfc 

0 ^fe-t±fc7kJi£MTBE d D -etti±iL/co 

-??*is0AXm%Lfco 3^£MJ±T>lif5 L/c0 

^;t(Cn-^7°^> (1 0 0 m L) &£P L/c0 */T!±! L/cg{*£SIX 

L/co n-A^VTMlfco 3&£>ft£PU firtH L/cg{*£ SIX L/CQ 

*I§E^t) (8 6. 9 g) %tc0 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 39-2. 4 

0 (m, 6 H) , 7. 8 0- 7. 8 2 (m, 1 H) . 

E S I —MS m/z 252 [M+H] + 

[0055] (3) 4-3- K — 2 — ^ Kdr->-3. 5 - V* f )l bT U »>* y(D^l& 
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2-7>/U^P-4-3-K-3, 5-Sy^^JUtf'JSyy (9 7. 4g) 0 

THF ( 9 5 4 m L) (C, 2 0°CT\ 2 8 %j~ h U 0 h K 

(1 8 5mL) lkm7Ltc0 Z. 5 5 °C~ 6 5 °C(CT 2 mm 

mWLtco J5J»£)££PL/cm, MTBE (1 L) <h 7j< (1 L) £jbP*.T# 

IBL/CO ^H-^XS^MTBE (500 

m L X 2 ) "ettHH L/Co £^7X^-7 f * *> £ AT?$£ j£ L /c 

0 3®LT$£'Jt£y£P&$. 5)S^;lET)jilsL/co ggjSlC n-A^> (5 

OmL) £JPPU 0°C(CT 1 0tP^l#L/co ^frHhl SIX L/c0 ft* 

Ltc n-A^V (1 OmL) *I§B^t) (42. 6g) 

^tf/co L/co n-^s7°^ > (5mL) 0 

°C(CT3 0£f^i#L/co */T!±!L/C®{*£3IXL/CO ;^lfcn-A^> 

(2 m L) *I§B^t) (2 0. 2g) £?#£„ 

T)llsL/c0 ^;t(Cn-/s7°^> ( 5 m L) £ip*.% 0 °C (C T 3 0 

L/co */T!±! L/cg{*£3IXL/c0 (2mL) 

&>#U ^ilB'fb'n^ (10. 7 g) £?#fc0 (7 3. 5 

g) £?#fc0 

1 H — N M R (4 00MHz, CDC I 3) 5 (ppm) :2. 33-2. 3 

4 (m, 3 H) , 2. 3 6-2. 3 8 (m, 3H) , 3. 92 (s, 3H) 

, 7. 7 6 (s, 1 H) . 

E S I —MS m/z 264 [M+H] + 

[0056] (4) ( 2 — * h dr-> - 3 . 5 - V* *)l bT U V> - 4 - -f JU) #• >if ff) 

2. 6 9 M n^^>^(6. 5mL) £, 4-

3-K-2-p< h^r^-3, 5(2. Og)£<fctfTH 

F (4 OmL) -7 8°C(CT, 1 0 ̂ JWOTTF L/c0 

;f^t)£ - 7 8 °C(cT 2 0 Lfc0 d (C*7St MM V7°P 

t°;U ( 5 . 2 6 m L) £ 5 ^JWOTTF CI 1 . 5 0#F^fr 

^T2 otfeiSL^^jS^ufco ju-ett 
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HHL/CO u L/CO 

tzMWM £^ Axmrn U/Co 5® L T$£'Jt£J£P££ L td$L 

, 5)S^;lET)jilsL/co ^(CMTBE^JPx.KUfxLU-KL/co ^frHhl 

L/c®{*£3lXL/c0 £©@ti5£-#H£-r£o 5ift^IETliLfc0 gg 

;t(CMT B E£jQpl h U^XLU- K L/CQ ^frHhl L/c*I§Elb^t) (5 5 1 m g 

) £3IXL/c0 -#BH^MIifJKClILfco M0MT B E^JPx. h U 

^ZLU-KL/CO ^/THH L/c^llE'fb'n^ (5 5 3. 3 mg) £3IXL/c0 

^)lET)jilsL/co ^(CMTBE^JPx.KUfxLU-KL/co */T!±!L/C*I 

§E^t) (12 1. 1 m g) £3IXL/c0 ^fe1±"ClI§E<b^tl ( 1 . 2 3 g 

) £?#fc0 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :2. 19-2. 2 

0 (m, 3 H) , 2. 2 3-2. 24 (m, 3H) , 3. 91 (s, 3H) 

, 4. 94 (brs, 2H), 7. 74 (s, 1H). 

E S I —MS m/z 182 [M+H] + 

[0057] mmy4 

ifJb 1- (3-yfJbfh7bKa-2H-H7>-4-^^ -5-

T2—-Km —4— (4. 4. 5. 5-f h7^fJb-1. 3. 2-iU* 

2-^r;u) 7x~;ul — 1 H - V'-;u-4-^;U/KdF-> U 

~ Kg)^)5g 

Hb26] 

[0058] ( 1 ) JL^Jl 5- (4 -y'nt- 2 -~ KD7x-jU) -1- (3-^f 

JUT1, hb: K • — 2H — — 4 — -f JU) — 1 H — bl°^ JU — 4 — ^3><U 

U- h(Z)^]5g 
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(1. 9 m L) 4-^P;E-2-zhPSIfi (6g 

) h- h lJ)l (6 OmL) JQPU 5 0 °C(CT 2 

#L/c0 h U x^JUZ^ > (6. 8 m L) 3-^p< 

f^7$y7^'Jb-h (3. 9 m L) STLfco ^^2 0#^ 

J5J»£3®L/c0 5)S^;lET)jilsL/co $l;l(cMlx^U 

t# <Q tltcWW$i%: L/ctils L/c0 il 

^^(c20^y^L/co mbutchm^mw-TmrnL, x^u 2- (4-
XP^E-2 - - K vy ;u) -3- (y^^v/uz^y) ?w\s—v ( 
1 1 g) LTt#/co COxfJU 2- (4 -^'Pf - 2 - - h 

P^OWJU) -3- (y^f>/U7$y) ?W\s—V (2. 9 5g) £7 

-tr h — h U JU ( 2 0 m L) (C)^?L/c0 (3-^fJUf h ̂  t; 

KP — 2 H — t:0;7 > — 4 — 'f JU) t: K7^> 3 g ) (G i o 

vannini, Riccardo^PCT Int. Appl. (2 

009) , WO 2 0 0 9 1 21 91 9/Examp I e8CA, 8 C B 

UT^L/co ) «h7j< ( 2 m L) £jQx./c0 £ ©J5Jfc5I-&$l£^lCT—0ft 

9 O°C(CT2 0tP^i#L/co *e)%ip L/cti. ;1 

ETisifco 

ItxfjU-ettlfl L/co IE 

*££!J£3®Ufco 3^£;$J±T>j§lf5L/co h 

^7-f- (Mlx^U/n-^7°^>, 10-100%) TltM U *I§E 

4b^t) (0. 6 6 g) £?#fco 

E S I —MS m/z 460 [M+N a] + 

[0059] (2) x^JU 1- (3-^fjUf h^b: KP-2 V\-¥=,y - 4 - 4 )D 

-5- l"2—_ KP — 4— (4. 4. 5. 5-f h7^il-1. 3. 2-

y'Tl-dr-t/KP^V- 2 -4 JU) 7x~jUl -1 H — V—JV — 4 —±) )\/7i\ 

dr-> \s— 

x^JU 5- (4-7"P^-2-zhP7xzj|/) -1-

KP-2 H-H°^>-4-^jU) - 1 H-t°^V->/U-4-^jU#dr 
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N>l/-h (398mg) % tf 7. > (277mg) % It 

( 2 6 7 m g ) £ <fc P d (dppf) C I 2 • D C M|g{* (3 7 

. 1mg)41, ( 1 OmL) il©ii^^90 

°c-eMm#HET2 0trP^i#L/co h 

5J®L/C0 (5 OmL) <h7j< (5 OmL) 

7KJ1 (5 OmL) -ettl±lL/co 

(5 OmL) T?&&U 

•mm. ££*£&!£ 3® 5i^;IETlfiLfco 
^P7h^77-f - (MtxfjU/n-^7°^>, 1 0-8 0%) "eft M L 

. ̂ ilB'fb'n^ (44 1. Omg) LTt#/c0 

E S I —MS m/z 4 0 5 [M-C6H10+H] + 

mmt^(DA, 4, 5, 5-fh^fJU-l, 3, 2-Vt^V^U 
^ u tfnym (B (OH) 2) £&?tc4b'&ty<D#?mtf&ti:i 
^tltCo 

(1. 4 -•^Tl-dF-tX £°P f 4 . 51 y^>-8--f;U) Il 

imPo* Jj£ 

[>fb27] 

[0061] ( 1 ) 2 — CI. 4-^dr^XM°P T4. 5l^^>-8--T 

JU) Il U—h(Z)^]5g 

1, 4--><?n^^-y-yvty tyif(CAS NO. 
4746-97-8, 5. 0 g ) (D* $ J -)l ( 1 0 0 m L) /><> 

is)U tlJU^iz- h (CAS No. 5331-43-1,5. 32g)£ 

[0060] M^5 

°\J 



6 ' L — Z. 9 L : (ujdd) g (a Oea O ' z H l/\l 0 0 1?) ^ IAI N — H L 

°-m^ (690 •£) 

m&imm 
% °^n#if^s •£zxwiw-i±%mmm^ (^^OOP '% 
0 9$*^) Mlg-VOa^^/%0 I (1^9 L •£) Vir^a 

• ̂ _ (-|woi7) ir-A4^x09 (6o "17) H-K-*>POT/:/:S4.H 3 

(ir>-8-<¥^ [9 't7] 17 'L) -3 ir^<v 

3 (ir>-8-<¥^ L9 mp] n^Y-b-^ta-P ' L ) (3) [2900] 

+ [ B N + IAI] 63C z/w S IAI — I S3 

" (H 9 'w) 

OP " L-PZ ' L '(HZ 's) 0L "9 ' (H P 's) 06 "0 '(H 

1 's J q) P 8 '3 '(H17 'w) g8 "L-OZ. " I ' (H 1? 'w) g 

9 ' I — 0 P 'I : (wdd) g (aOeaO ' z H IAI 0 0 t7) Sd IAI N — H L 

°-m^ (63 9 • L) m&imm 
o^nH-i^^rHa u = n mm&wcD 

<4^v^gai^M "lnfifci (%0 9 '< u /ir^i^S) -> 

:%mm °-^®TV64t^/AWi 
^n#if^9 ^ 

o^i¥s:iiBi^dHi9«^ °-+ 
n#if^o (nujg L) 
°^n#ifLik^9a^w^ 1% (1^ 

9 L) °^n#mmns "las^m 
i-MEU# 0 e ^ (1 w 0 D s\(-r N/$ogigr 
°^n#if^9 iasi (63i7 -3) vc-rH^c-^ 

q>n^ "2mm (i^os) dHi0g|p^^i 
n=iHIzmuwhu °^n#if^La^ ^n? 

ZS86S0/H0Z<IfAL3d LZ 9HC91/HOZ OAV 
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0 (m, 8 H) , 3. 06 (brs, 1H), 3. 91 (s, 4H). 

[0063] mfeflij 1 a 

( + ) - 7- (6-^Kdr->-2. )\,\?.Wy-3-4)\A -1 

- ( (3Ri. 4Ri) -3-*3-)\,T KD-2 V\ - ¥=, y - 4 - 4 )l 

) -1 H-^V'D f 4 . 3 - c 1 dr J U > - 4 ( 5 H ) ( ( + ) -

c i s ) 

^«yi b 

(-) - 7- (6-^Kdr->-2. -1 

- ( (3Ri. 4 R *) KD-2 V\ - ¥=, y - 4 - 4 )l 

) -1 H-^V'D 1" 4 . 3 — c 1 dpy ij >-4 (5 H) ( (-) -

c i s ) 

1 c 

( + ) - 7- (6-^Kdr->-2. )\,\?.Wy-3-4)\A -1 

- ( (3Ri. 4Si) -3-yfJbfh7bKD-2H-e7>-4-^Jb 

) -1 H-^V'D 1" 4. 3 — c 1 dp 7 U >-4 (5 H) -?T> ( ( + ) -

t r a n s ) 

^«y 1 d 

(-) - 7- (6-^hdp->-2. 4-yyfJbH0|J-yV-3-^Jb) -1 

- ( (3Ri. 4SA) -3-yfJbf h7^KD-2H-^7>-4-^Jb 

) -1 H-^V'D 1" 4 . 3 — c 1 dpy ij >-4 (5 H) ( (-) -

t r a n s ) CD-g Jj£ 

[fc28] 
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[0064] ( 1 ) 5- f 4 — (6-^Kdr->~2. 4 - V* * )V bT U V y - 3 

-4)1) -2-_Sa7x—jl/1 -1- (3 —b: KD-2 H -

£^>-4-^) -1 H-e^V->)U-4-^jU#dr->U-K0^]5g 

4-??#£> 1- h^t: KP-2 H -

V-4->NU) -5- [2--KP-4- (4, 4, 5, 5-jh7^f^ 

-1,3, 22--f)l) 7x"jU] -1H-t°^V-

JU-4-;bJU#^>U-h ( 2 2 0 m g ) , 1 T?f# ^ tlfc 3 - 7~P ^ 

— 6—?i h=¥s>—2, 4 — fJUbf'J Vy (19 6mg) K 

\) ( <\ 4 4 m g) %s ^ A_V-^^y (3_ 9 m L ) £ J; t/7j< (0 

8 m L) (Z)/i: *•">(£(<_ 2 0 CT?il[lX.fco tl Pd (PPh3) 4 (5 

2. 4 m g ) £JPPU 1 1 0 °C(CT 2 mmMW L/c0 J5J&&£^3i-C>%£P 

L/ctt, 
ItxfjU-ettlfl L/c (1 0 m L X 2) 0 (1 0 

mD -e&;#u zmbtco 3^£;$J±T>J§ 

IfsL/co 'J 7 A^7 P7 h^7 7 ̂  - (MtxfjU/n-/S 

7°^>, 3 0-7 0%) TltMU ^ilB'fb'n^ (1 3 7 m g ) £?#fc0 

E S I —MS m/z 495 [M+H] + 

[0065] (2) 7 - (6-^hdp->-2. 4 — V * f ;U H° U »>* > - 3 - -< JU) -1-

(3-^fJbf h7bKP-2H-e7>-4-^Jb) -IH-^'/P f 

4. 3 — c 1 dpyij>-4 ( 5 H) ~^>(Z)^]5g 

5- [4- (6-p<h^>-2, A-V^^-)\y^)Vy-3-4 

)l) -2--KP7 JL-JUI -1- (3 t: KP- 2 H - \Z=? 

y-4-^Jl) - 1 H-t°^V->/U-4-^jU#dr^U-h (135mg) 

*mm. (1. 6 m L) (C)^?L/co d©^>fttC2 0°C(CT» (4 5. 7 m 

g) ZhUTLtco 0 0)1^^9 0°C(CT40trP^i#L/co 

)V (1 OmL) £JPx.T^fKU K U 7 A7K;£)S£JPPLTL 

fco ^Jl-hTRJi^^ilL/co TKJl^MtxfjU-ettlfl L/c (2 5 m L X 2 

) o (1 OmL) -e&;#U 
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J^7A^P7h^77<- (MlxfJU/ n-^7°$y, 5 0-1 0 0% 

) -emmu (7 6m9) %mtc0 

E S I —MS m/z 419 [M+H] + 

[0066] (3) ( + ) - 7- (6-^Kdr->-2. 4 - V* * )V bT U V y - 3 - 4 )V 

) -1- ( (3Ri. 4Ri) - 3 -*=S- )\,T E Ka — 2 H — H°^> —4 

-4)1) -1 H-^V'D f 4 . 3 - c 1 dr J U > - 4 ( 5 H ) X ( 

-) - 7- (6-^Kdr->~2. 4-V*3-)\s^)Vy-3-4 )\s) -1-

( (3Ri. 4 R *) -3-^fjUf h^b: KD-2 V\ - ¥=, y - 4 - 4 )D 

- 1 H - e^V'a f 4 . 3 - cl dpy IJ >-4 (5 H) ( + ) - 7 

- (6-^Kdr->~2. 4-^f;UM°U^>-3--nu) -1- ( (3Ri 

. 4 S^) -3-^^)1^ KP-2 H-M°^>-4-^nu) — 1 H — bl° 

7^ f 4 . 3 — c 1 dpyij>-4 ( 5 H) -^y&&X$ (-) - 7- (6 

-;<hdp->-2. 4-V*+)\s^)Vy-3-4 )\s) -1- ( (3Ri. 4S 

*) -3-yfJbf h7^KD-2H-e7>-4-^Jb) - 1 H-e^V'a 

f 4 . 3 — c 1 dpyj>-4 ( 5 H ) -31-XP^fife 

7- (6-* S**>-2, 4-V*1-)\s^)Vy-3-4 )l) -1- (3 

KP-2 H-H°^>-4-^jU) - 1 H-tf^VP [4, 

3 — c ] dpyiJ>-4 ( 5 H) -ty (1 2 m g ) £x^y-JU ( 1 0 m L 

) (C)^?L/co P LC (i)7A:DAICELttlCH 

I R A L P A K (g&jSH) I A, : X^ J -)V) ©£#-C#t!l L 

fco glD077^^aVi:UT ( + ) - 7- ( 62 , 4-^p< 

^-)\y^)Vy-3-4 )\y) - 1 - ( (3 R*. 4 S*) - 3 - * =j-)\,=r 

K • - 2 H - kf^ > - 4 - >nu) - 1 H - VP [4, 3 — c ] dp 7 'J > 

-4 (5 H) (t rans) t (-) -7- ( 6 - * S **>-2 , 4 

try *>*:/-3->nu) -1- ((3R*, 4 S*) -3-^JU^ 

h ̂  t K P - 2 H - > - 4 - -f JU) -1 H-t°^x/P [4, 3 - c ] dp 

S 'J y- 4 ( 5 H ) (t rans) CDjftfn 4#] ( 8 m g ) %:%tc0 2 # 
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@©7^^>a LT ( + ) -7- (6-p<h^>-2, 4 

Wy-3~4 )l) - 1 - ( (3 R*, 4 R*) -3-^JUf h "7 t: K P — 

2 H — > — 4 — 'f )V) - 1 H - VP [4, 3 - c] dpy U >-4 ( 

5H) ( ( + ) -c i s) (3 m g ) %:%tc 0 3#@©7^^'>'a> 

<h LT (-) - 7- (6-p<h^>-2, 4-^p<51jUH0U^>-3--r>/U 

) -1- ( (3 R *, 4 R *) - 3 h^HKP-2H-t°^>-4 

-4)i) - 1 H-tr^Vp [4, 3 — c] dpy u >-4 (5 H) -ty ( ( 

—) — c i s ) (3 m g ) ^t#/c0 ±IB trans (8 m g ) 

^dp^JUH PLC (^7A:DAICE LftlC H I R A L C E L 

*D OD-H, ; x^y-ju) ®^#-e^syL/co st£o©7^^> 

aV^LT (-) - 7- (6-p<h^>-2, 4 - V* fJU tf 'J - 3 -

4)1) - 1 - ( (3 R*, 4 S*) -3-^JUf h7t KP-2H-^7> 

-4-yfjl) -] H-H^VP [4, 3 — c ] dpyUV-4 (5 H) 

( (-) - t rans) (1 mg) % 2#@©77^N>a LT ( + ) -

7 - ( 6 - h - 2 , 4-V*1-)\s^)Vy-3-4 )\s) ~ 1 - ( (3 

R*, 4 S *) - 3H KP-2 H - t°^>-4 ~4)l) -1H 

-t°7VP [4, 3 — c ] dpyUV-4 (5 H) ( ( + ) -t ran 

s ) ( 1 m g ) *k%tc0 

( + ) - 7- (6-^KdF->-2. 4-V*+)\s^)Vy-Z-4 )\s) -1 

- ( (3Ri. 4Ri) -3-^^l/fh7HKP-2H-^>-4-^j|/ 

) — 1 H-^7'/P f 4 . 3 - c 1 dp 7 U > - 4 ( 5 H) > ( ( + ) -

c i s ) 

1 H — N M R (4 00MHz, CDCI3) 8 (ppm) :0. 93 (d, J 

= 6. 6 H z, 3 H) , 2. 01-2. 09 (m, 4H), 2. 21-2. 

23 (m, 3 H) , 2. 45-2. 54 (m, 1H), 2. 93-3. 07 

(m, 1 H) , 3. 63-3. 73 (m, 1H), 3. 82-3. 89 (m 

, 1 H) , 3. 97 (s, 3 H) , 3. 98-4. 03 (m, 1H), 4. 

23-4. 31 (m, 1 H) , 5. 18-5. 26 (m, 1H), 6. 55 
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(s, 1 H) , 7. 12 (dd, J =8. 2Hz, 1. 6Hz, 1H), 7 

. 18-7. 31 (m, 1 H) , 8. 01 (d, J=8. 2Hz, 1H), 

8. 3 0 (s, 1 H) , 10. 15 (b r s, 1 H) . 

E S I —MS m/z 419 [M+H] + 

^7A:DAI CELttlCH I RAL P AK (g&jSH) I A, 

: X^y-JU, : 1 7. 1 # 

(-) - 7- (6-^Kdr->-2. )\s^)Vy-3-4 )\s) -1 

- ( (3Ri. 4 R *) KD-2 H-M°^>-4-^nu 

) -1 H-^V'D 1" 4 . 3 — c 1 dpy U >~4 (5 H) ( (~) -

c i s ) 

^7A:DAI CELttlCH I RAL P AK (g&jSH) I A, 

: X^y-jU, : 2 0. 4# 

(-) -c i sfa©1 H-NMR0j-^li, ( + ) -c i sfa©1 

H - N M R(DT-$ t-m L/co 

(-) - 7- (6-^KdF->-2. 4-V*+)\s^)Vy-3-4 )\s) -1 

- ( (3Ri. 4SA) -3-yfJbf h7^KD-2H-^7>-4-^Jb 

) -1 H-^V'D 1" 4 . 3 — c 1 dpy U >-4 (5 H) -?T> ( (-) -

t rans) 

1 H — N M R (4 00MHz, CDCI3) 8 (ppm) :0. 76 (d, J 

= 6. 6 H z, 3 H) , 2. 0 2-2. 0 5 (m, 3H), 2. 10-2. 

18 (m, 1 H) , 2. 21-2. 24 (m, 3H), 2. 34-2. 48 

(m, 1 H) , 2. 79-2. 92 (m, 1H), 3. 31 (t, J = 1 1 

. 5 H z, 1 H) , 3. 66-3. 75 (m, 1H), 3. 97 (s, 3H 

), 4. 13 (dd, J = 1 1 . 9 H z, 4. 5Hz, 1H), 4. 18-

4. 26 (m, 1 H) , 4. 68 (td, J = 1 0. 9Hz, 4. 3Hz, 

1 H) , 6. 55 (s, 1 H) , 7. 12 (dd, J =8. 2Hz, 1. 6 

Hz, 1 H) , 7. 26 (d, J = 1. 6 H z, 1H), 8. 08 (d, J 

= 8. 2 H z, 1 H) , 8. 36 (s, 1H), 10. 57 (brs, 1H 
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) . 

E S I —MS m/z 419 [M+H] + 

^7A:DAICE LftlCH I RALCE L OD-H, M 

mm : mmm = i 3. 3# 
( + ) - 7- (6-^Kdr->-2. )l¥VJy-3-4 )l) -1 
- ( (3Ri. 4Si) -3-*3-)\,T KD-2 V\-¥=,y - 4 - 4 )l 

) -1 H-^V'D f 4 . 3 - c 1 dp J U > — 4 ( 5 H ) ( ( + ) -

t rans) 

^7A:DAICE LftlCH I RALCE L (g&j$H) OD-H, ^ 

: x^y-ju, mmm = 19. 7# 
( + ) — t rans W<D 1 H — N M R — ̂  (£% >^'^^"•2) ( —) —t ran 

s^©1 H-NMR©f-^^:-|lLfco 

[0067] mmm 2 a 
( + ) - 7- (2-^hdp->-4. 6-yyfJbH0|J-yy-3-^Jb) -1 

- ( (3Ri. 4Si) -3-yfJbfh7bKD-2H-e7>-4-^Jb 

) -1 H-^V'D 1" 4 . 3 — c 1 dpy U >-4 (5 H) -Jy ( ( + ) -

t rans) 

2 b 

(-) - 7- (2-^hdp->-4. 6-yyfJbH0|J-yy-3-^Jb) -1 

- ( (3Ri. 4Ri) -3-^^Jl^ KD-2 V\ - ¥=, y - 4 - 4 )l 

) -1 H-^V'D 1" 4 . 3 — c 1 dpy U >~4 (5 H) ( (-) -

c i s ) 

2 c 

( + ) - 7- (2-^Kdr->-4. Q-V*3-)\,¥Wy-3-4)\s) -1 

- ( (3Ri. 4Ri) -3-^^)1^ KD-2 V\-¥=,y - 4 - 4 )l 

) -1 H-^V'D f 4 . 3 - c 1 dr y U > ~ 4 ( 5 H ) ( ( + ) -

c i s ) 

2 d 
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(-) - 7- (2-^Kdr->~4. 6-V*3-)\s^)Vy-3-4 )\s) -1 

- ( (3Ri. 4Si) KD-2 V\-¥=,y - 4 - 4 )l 

) -1 H-^V'D 1" 4 . 3 — c 1 dpy U >~4 (5 H) ( (-) -

t rans) CD-g Jj£ 

[<b29] 

OOOO 

[0068] ( 1 ) 5- f 4 — (2-^Kdr->-4. 6 - V* f )V bT U »>* > - 3 

—T ><U) -2--KD7x-jUl -1- (3 — ^ KD-2H-

^>-4-^;U) -1 H-e^V->)U-4-^jU#dr->U-K0^]5g 

4-??#£> 1- (3-^fjUf KP-2 H-t°^ 

V-4->NU) -5- [2--KP-4- (4, 4, 5, 5-jh7^f^ 

-1,3, 2 -Vt**T#n=>y- 2--f JU) 7X-JU] -1H-t°^V-

;U-4-^jU#dr^>U-h ( 2 2 0 m g ) , 2 T?f# ^ tl/c 3 - 7~P ^ 

— 2—^hdriy —4, 6 — "J Vy (19 6mg) K 

\) ( <\ 4 4 m g) %s ^ A_V-^^y (3_ 9 m L ) £ J; t/7j< (0 

8 m L) (Z)/i: *•">(£(<_ 2 0 CT?il[lX.fco tl Pd (PPh3) 4 (5 

2. 4 m g ) 1 1 0 °C(CT 2 L/c0 J5J&&£^3i-C>%£P 

L/ctt, ^Jl«h7j<Ji;&^ilL/co TKJl^lt 

ItxfjU-ettlfl L/c (1 0 m L X 2) 0 (1 0 

mL) -e&;#U vV *V7A$£*££]£3®L/c0 

;lET)jilsb/co 'J 7P7 h^77 ̂  - (MtxfJU 

/n-A^V, 3 0-7 0%) TltMU ^ilB'fb'n^ (13 3mg) £*§ 
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tCo 

E S I —MS m/z 495 [M+H] + 

[0069] (2) 7 - (2-^Kdr->~4. 6 - V* * )V if U V y - 3 - -f )V) -1-

(3-**)\,T KD-2 v\-if=>y-4-4 )D - 1 H-e^V'a f 

4. 3 — c 1 dpyiJ>-4 ( 5 H) -7h>(Z)^]5g 

5- [4- (2-p< hdp^-4, Q-V ̂  fJU tl° <J i?> - 3 - 4 

)l) -2--KP7 x-JU] -1- (3 t: KP- 2 H - if=y 

y-4-4Jl) - 1 H-t°^V->/U-4-^jU#dr^U-h (133mg) 

£Ml(1. 5 m L) (C)^?L/co o©)^(C2 0°C(CT» (4 5. 1m 

g) ZhUTLtco 0 0)1^^9 0°C(CT40trP^i#L/co 

)V (1 OmL) K U t7A7K;^^:JPA.T^fflL 

fco ^Ji-hTRJl^^ilL/co TKJI (2 5mLX2) "ettHH L 

fco ^^b1±/c^Ji^tSffl^7K (1 OmL) T?2fc&U 

oA-entik. mmttzmLtco 5i^;iETifiLfc0 

i)7A^P7h^77^- (MUfJU/n ~^7°$y, 5 0-10 0%) 

-effM U *I§E^t) ( 7 3 m g ) £?#£„ 

E S I —MS m/z 419 [M+H] + 

[0070] (3) ( + ) -7- (2-^hdp->-4. 6 — V * f ;U if U »>* > - 3 - -< )l 

) -1- ( (3Ri. 4SA) -3-yfJbf h7^KD-2H-^7>-4 

-4)D - 1 H-e^V'a f4. 3 — c 1 dpy U >~4 (5 H) ( ( 

+ ) - t rans) . (-) - 7- ( 2 - h dp-> - 4 . 6-^f;UM°U 

y>-3--r>)U) -1- ( (3Ri. 4Ri) -3-^5L;i/fh7bKa-2 

H — > ~ 4 — -f >)U) - 1 H — if 3 Vu f 4 . 3 - c 1 dp y U > - 4 (5 

H) -*y ( (~) ~c i s) . (-) - 7- (2-* Kdr-> —4. Q-V 

*3-)\s^)Vy-3-4 Jl,) -1- ( (3Ri. 4Si) -3-^fjU^K^ 

H K • — 2 H — \f=j y — 4 — -f )D - 1 H - if 3 Vu f 4 . 3 - c 1 dp y U 

y — 4 (5 H) -*y ( (~) -t rans) fe^t/ ( + ) - 7- (2-^ 

Kdp->-4. 6-V*3-)\s\f\)Vy-3-4 )\s) -1- ( (3Ri. 4 R *) 
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-3-*3-)\/T KD-2 V\-¥=,y-4~4 )D - 1 H-^V'P r 

4. 3 — c 1 dry'J>-4 (5 H) ( ( + ) ~c i s) 

1- (2-* S**>-4, 6-V*3-)l¥\)Vy-3-4 )l) -1- (3 

h^t: KP-2 H-H°^>-4-^jU) - 1 H-bf^VP [4, 

3 — c ] dpyUV-4 ( 5 H) (3 0 m g ) £x^y-JU (5mL) 

(C)^?L/co P LC (i)7A:DAICELttlCHI 

R A L P A K (gfiF^I) AD-H, : X^ y -JU) ©£#-C#ty 

L/co glD077^^aVi:UT ( + ) -7- ( 24 , 6-^ 

^f>/UH0U^>-3--r>/U) - 1 - ( (3 R*. 4 R*) -3-^fjUf 

K P - 2 H - bf^ > - 4 - >NU) — 1 H — bf ̂  V • [4, 3 — c ] * y "J 

> — 4 (5 H) (c i s) <h (-) - 7- (2 - * S**>-4, 6 -

V*1-)\s^)Vy-3-4 )\s) -1- ((3R*. 4 S *) -3-^JU^h 

^ t K P - 2 H - > - 4 - -f JU) — 1 H — bf ̂  V • [4, 3 — c ] 

U>-4 (5 H) (t rans) CDjftfn 4#] (1 4 m g ) ^t#/c0 2 # 

@©7^^>a ><h LT ( + ) -7- (2-* S**>-4, 6-^fJUt:0 

VVy-3-4 )l) - 1 - ( (3 R*, 4 S*) -3-^JUf h^t: KP-

2 H — t°^> —4 —-T)l) -1 H-tf7V*P [4, 3 - c] dpy U >-4 ( 

5H) — ~ty ( ( + ) —t rans) (3mg) £rt#/c0 3 # il CD 7 "7 ^ 

ay tLZ (-) - 7- (2-* S**>-4, 6-V*1-)\s^)Vy-3-

4)1) - 1 - ( (3 R*, 4 R*) -3-^JUf K7bKP-2H-e7> 

-4--rjU) -1 H-bf^VP [4, 3 — c ] dpyUV-4 (5 H) -z*y 

((-)-cis) (3 m g ) *k%tc0 (1 4mg) 

HPLC (^7A:DAICE LftlCH I RALCE L (g&j$H) 0 

D-hU : X^y-jU/n-^dp+f> (7 0%) ) ©£#-C#tyUfc 

o glD077^^aVi:UT (-) - 7- ( 24 , 

)\s\^)Vy-3-4 )\s) - 1 - ( (3 R*, 4 S*) -3-^JUf K 

P- 2 H — —4 —-f )l) -1 H-tf7V*P [4, 3 - c] 'J y-

4 (5H) — z%y ( (—) —t rans) (5mg) % 2#|=|CD7;7^:>a 
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( + ) - 7- (2-p<h^>-4, 6-V*1-)\s^)Vy-3-4 

)l) - 1 - ( (3 R*, 4 R*) h^HKP-2H-t°^>-

4-4 Jl) ~ 1 [4, 3 — c ] dpy 'J >-4 (5 H) ( 

( + ) — c i s) ( 5 m g ) *k%tc0 

( + ) - 7- (2-^Kdr->~4. 6-^f;UM°U^>-3--nu) -1 

- ( (3Ri. 4Si) -3-^fjUf KD-2 H-e^>-4-^jU 

) -1 H-^V'D f 4 . 3 - c 1 dr J U > — 4 ( 5 H ) -*y ( ( + ) -

t rans) 

1 H — N M R (4 00MHz, CDCI3) 8 (ppm) :0. 75 (d, J 

= 6. 6 H z, 3 H) , 2. 11 (s, 3H), 2. 11-2. 19 (m, 

1 H) , 2. 29-2. 49 (m, 1H), 2. 48 (s, 3H), 2. 7 

8-2. 89 (m, 1 H) , 3. 29 (t, J = 1 1 . 3Hz, 1H), 3 

. 64-3. 71 (m, 1 H) , 3. 86 (s, 3H), 4. 08-4. 1 

5 (m, 1 H) , 4. 17-4. 25 (m, 1H), 4. 62-4. 71 ( 

m, 1 H) , 6. 74 (s, 1H), 7. 18 (d, J=8. OHz, 1H 

), 7. 27 (s, 1 H) , 8. 06 (d, J=8. OHz, 1H), 8. 

3 4 (s, 1 H) , 10. 0 3 (b r s, 1 H) . 

E S I —MS m/z 419 [M+H] + 

^7A:DAICE LftlCH I RAL P AK (g&j$H) AD-H, 5|£ 

mm: mmm =23. 8# 
(-) - 7- (2-^Kdr->-4. -1 

- ( (3Ri. 4Ri) -3-*3-)\,T KD-2 V\ - ¥=, y - 4 - 4 )l 

) -1 H-^V'D 1" 4 . 3 — c 1 dpy U >~4 (5 H) ( (-) -

c i s ) 

E S I —MS m/z 419 [M+H] + 

^7A:DAICE LftlCH I RAL P AK (g&j$H) AD-H, 5|£ 

KJi : X^y-Jk : 3 1 . 4# 

(-) -c i sfa©1 H-NMR0j-^li, ( + ) -c i sfa©1 
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H - N M R(DT~* t-m. L/co 

(-) - 7- (2-^Kdr->~4. Q-V*3-)\,¥Wy-3-4)\s) -1 

- ( (3Ri. 4Si) -3-^^)1^ KD-2 V\-¥=,y - 4 - 4 )l 

) -1 H-^V'D 1" 4 . 3 — c 1 dpy U >~4 (5 H) ( (-) -

t rans) 

^7A:DAICE LftlCH I RALCE L (g&j$H) OD-H, ^ 

: JL$ J~)V/n-^*y-y (7 0%), : 13^ 

( —) — t rans W<D1 H — N M R — ̂  (£% >^'^^"•2) ( + ) —t ran 

si*©1 H-NMR©f-^^:-|lLfco 

( + ) - 7- (2-^Kdr->-4. Q-V*3-)\,¥Wy-3-4)\s) -1 

- ( (3Ri. 4 R *) -3-^^)1^ KD-2 V\-¥=,y - 4 - 4 )l 

) -1 H-^V'D f 4 . 3 - c 1 dr y U > ~ 4 ( 5 H ) -*y ( ( + ) -

c i s ) 

1 H — N M R (4 00MHz, CDCI3) 8 (ppm) :0. 90 (d, J 

= 7. 2 H z, 3 H) , 2. 00-2. 09 (m, 1H), 2. 10 (s, 

3 H) , 2. 49 (s, 3 H) , 2. 48-2. 55 (m, 1H), 2. 9 

4-3. 05 (m, 1 H) , 3. 64-3. 71 (m, 1H), 3. 77-

3. 89 (m, 1 H) , 3. 86 (s, 3H), 3. 96-4. 00 (m, 

1 H) , 4. 24-4. 30 (m, 1H), 5. 19-5. 24 (m, 1H 

), 6. 74 (s, 1 H) , 7. 19 (dd, J=8. 4Hz, 1. 6Hz 

, 1 H) , 7. 31 (d, J = 1. 6 H z, 1 H) , 7. 98 (d, J=8 

. 4 H z, 1 H) , 8. 29 (s, 1H), 10. 43 (brs, 1H). 

^7A:DAICE LftlCH I RALCE L (g&j$H) OD-H, 5|£ 

mm : X^y-JU/n-/sdpHt> (7 0%), l%mm : 14. 9ft 

[0071] ^»y3 a 

(-) - 7- (2-^Kdr->-3. 5 y'>-4 -4)1) -1 

- ( (3Ri. 4 R *) -3-^^Jl^ KD-2 V\ - ¥=, y - 4 - 4 )l 

) -1 H-^V'D 1" 4 . 3 — c 1 dry U >-4 (5 H) ( (-) -



WO 2014/163146 39 PCT/JP2014/059852 

c i s ) 

3 b 

( + ) - 7- (2-^Kdr->~3. 5 Vy-A- -4)\A -1 

- ( (3Ri. 4Ri) -3-*3-)\,T KD-2 V\ - ¥=, y - 4 - 4 )l 

) -1 H-^V'D f 4 . 3 - c 1 dr J U > - 4 ( 5 H ) ( ( + ) -

c i s ) 

mmm 4 a 
(-) - 7- (2-^Kdr->~3. 5-^^^)U^°'J^y-4-4JU) -1 

- ( (3Ri. 4Si) -3-*3-)\,T KD-2 H-M°^>-4-^nu 

) -1 H-^V'D 1" 4 . 3 — c 1 dpy U >~4 (5 H) ( (-) -

t rans) 

^«y4 b 

( + ) - 7- (2-^Kdr->-3. 5y>-4-^TjU) -1 

- ( (3Ri. 4Si) -3-yfJbfh7bKD-2H-e7>-4-^Jb 

) -1 H-^V'D 1" 4 . 3 — c 1 dpy U >-4 (5 H) -Jy ( ( + ) -

t rans) CD •* )J£ 

[^30] 

[0072] ( 1 ) x^JU 5- (42KD7x-jU) -1- (3-^f 

hb: K • — 2H — — 4 — -f JV) — 1 H — bl°^ JU — 4 — ^3><U 

#dr-> U- h(£>^j5g 
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4 - 7°P "E - 2 - ~ h P ( 6 g ) £ h-h lJ )l (60mL) 

(C)^?L/co ik4t^X-)\s (1. 9 m L) A. 5 0 °C(CT 2 

mmsmLtc„ (6. 8mD 
Tlfco xfjU 7^ U \s-h (3. 9mL) 

^s^Fb^tc^TL/co m^2mmsmLtcms SJ»£3®L/C0 5 
^ctcmmmttzmLtco 
^i;fci®5iLfc 

0 35S£;1ET)MSL/CO mmzmm^j^u^ £I;/CK;S£3®L 
fco 51?:1ETI1L, x^JU 2- (4-7'P^-2 - " h P'O W 

JU) -3- 7^'JU-K (1 1 g) LTt# 

fco 2- (4 -7*Pf - 2 - - h P'O yy JU) -3- ( 

J) 7^'JU - h (2. 9 5 g ) ^7"tr h ~ h U )V (2 OmL 

) (C)^?L/co (3-^^Uf h^t: KP-2 H-t°^>-4 

— -f JU) t K^^'V imltim (1. 3 g) (Giovannini, Ri 

cca rdo^PCT Int. Appl. ( 2 0 0 9 ) , WO 2 0 0 9 

1 21 91 9/Examp I e8CA, 8 C B L/c0 ) «h7j< ( 

2 m L) Jtrnxtcv Z.(D&foW^%^^zr-m%ny.tclk, 9 0°C(CT 
zmmsmLtco iETiiufco mmzm 

;lET)jilsb/co h^77<- (MtifJU 

/n-A^y, 1 0~1 0 0%) TltMU *I§E^t) (0. 6 6g) £ 

?#fco 
E S I —MS m/z 460 [M+N a] + 

[0073] (2) x^JU 5- f 4 — (2-^Kdr->~3. 5 - V* f ;U M° U »>* > - 4 

-^HU) —2—_ KP7X_ jUl -1- (3-^5Lj|/fh7bKP-2H-

^>-4-^;U) -1 H-e^V->)U-4-^jU#dr->U-K0^]5g 

5- (4-7"P^-2-zhP7xzj|/) -1-
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Km-2 u-¥=>y-4-4)D - 1 

i/U-h (3 2 0. 8 m g ) (D 1, 4-y>dpHt> (5 m L) <h7j< (1. 5 

mL) (2-* K^>-3, 5 

\^)Vy-A-4)V) ( 2 6 5 m g ) % P d ( P P h 3) 4 (85m 

g) VJx (7 1 5 m g ) litilTs 

1 1 O°C-e20tP^i#L/co IJITliULfc 

o JUT'ltfKU 7X"e^)f L/co 

A-?££*£ U f£'Jt£y£3i®L/c0 5ift^IETliLfco 'J 

-h=>ix1u-?V9=f-J 4- (MUfJU/ n-A^V, 1 0~1 0 0%) 

tllilL, ̂ HB'fb'n^ (3 8 2. 8 m g) LTt#/c0 

E S I —MS m/z 495 [M+H] + 

[0074] (3) 7 - (2-^Kdr->~3. 5 - ̂  f JU bT U »>* > - 4 - -f JU) -1-

(3-^fjUf KD-2 H-M°^>-4-^nu) -1 H-^^y'D f 

4. 3 — cl dp 7 U > — 4 ( 5 H) -7 

XfJU 5- [4- (2-* S**>-3, 5 - — 4—-f 

JU) -2--KP7 JL-JUI -1- (3 t: KP- 2 H - \Z=? 

y-4-4Jl) ~ 1 H-t°^V->/U-4-^jU#dr^U-h (1 12. 3m 

g) £MI (2. 5 m L) £J;tf7j< (0. 2 5mL) U MHUHSl 

T8 0°C(CT 1 5^1#L/c0 (7 6 m g ) £-jt(CjQx. 

. SMt^M*IIHET8OoC(CT20trP^i#L/cm. IiMT9 0°C 

tzr-mmftistco mm^juzmRLs m 
ET)llsL/co tmtktnnfcJUA-zmRLs K U ATK;£ 

Lfc0 ^v7 AL. $£'Ji£]£5m.L/c 
0 3^£;$J±T>j§lf5L/co ii^^a-h^lJi^^7A^P?h'/77 

-f- (MH^JU) TltMU *I§B^t) (9 1. 2 m g ) £?#£„ 
1 H — N M R (4 00MHz, CDC I 3) 5 (ppm) :0. 75-0. 9 

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

m, 1 H) , 2. 30-2. 55 (m, 1H), 2. 80-3. 08 (m, 
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1 H) , 3. 32 (t, J = 1 2 H z, 0. 33H), 3. 65-3. 75 

(m, 1 H) , 3. 83-3. 90 (m, 0. 66H), 3. 97-4. 0 

0 (m, 0. 6 6 H) , 4. 01 (s, 3H), 4. 10-4. 15 (m, 

0. 3 3 H) , 4. 17-4. 32 (m, 1H), 4. 63-4. 73 (m 

, 0. 3 3 H) , 5. 2 0-5. 2 7 (m, 0. 66H), 7. 07-7. 

10 (m, 1 H) , 7. 38 (s, 1H), 7. 95 (s, 1H), 8. 0 

3-8. 13 (m, 1 H) , 8. 31 (s, 0. 66H), 8. 36 (s, 

0. 3 3 H) , 11. 92-11. 96 (m, 1H). 

E S I —MS m/z 419 [M+H] + 

[0075] (4) (-) - 7- (2-^Kdr->~3. 5 - V* * )l bT U V y - 4 - 4 )l 

) -1- ( (3Ri. 4 R *) — 3 -*=S- JUf M KD- 2 H - M°^>-4 

-4)D - 1 H-e^V'g f4. 3 — c 1 dpy U >~4 (5 H) -*y ( ( 

) c i s ) x ( + )-7-(2-^Kdr->-3. 5 - V* f )l U V y 

-4-^;U) -1- ( (3Ri. 4Ri) -3-yfJbfh7bKg-2H-

H°^>-4 -4 )l) -1 H-^'/g 1" 4 . 3 - cl dp 7 U >-4 (5 H) 

( ( + ) -c i s) . (-) - 7- (2-^ Kdp->-3. 5-y'yf 

J^0|J-y'V-4-^Jb) -1- ( (3Ri. 4SA) -3~yfJbfh7bK 

g-2H-^7>-4-^Jb) -1 H - e^V'g I" 4. 3-cldpyu>-

4 (5 H) -7h> ( (-) -t rans) ( + ) - 7- (2-^Kdp 

->-3. 5 y>-4 -4)1) -1- ( (3Ri. 4Si) -3 

h7HKg-2H-e7>~4 --nu) - 1 H-e^V'g f 4 . 
3 —cl dr7U> — 4 (5H) — ^ > ( ( + ) —t rans) CD-gJiR 

7- (2-p<hdr^-3, 5 ^>-4 ~4 )D -1- (3 

Kg-2 H-t°^>-4 -4)1) -1 H-tf7V*g [4, 

3 — c ] dpyU>-4 ( 5 H) -ty (91. 2 m g ) £ 5 %f> g g A 

/x^y-jU (10. 5 m L) (C)^?L/co d =? ̂  H P L C (t) 

7A:DAICE LftlC H I R A L P A K (g&jSH) I A, : 

x^y-jU/n-^dpnt> (5 0%) ) 0^#-e^SyL/co (-) - 7- ( 
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2-p<h^>-3, 5 Vy-A )l) - 1 - ( (3 R*. 4 

S*) -3-*=j-)\,=j- KP-2 H-H°^>-4-^jU) - 1 H-kf^V 

• [4, 3 — c ] dpyU>-4 (5 H) ( + ) -7- (2-* 

hdp^-3, -1- ((3R*. 4 S *) 

-3-*=j-)\,=j- KP-2 H-H°^>-4-^jU) - 1 H-tf^VP [ 

4, 3 — c ] dpyUV-4 (5 H) -tf > ( (±) - t rans) 

(17. 7 m g ) £g$0©7 7 £ s> a ><h LTt#/c0 2 #@ CD 7 ̂  £ :> a > 

<h LT ( + ) - 7- (2-p<h^>-3, 5 Vy-A -4 )l 

) -1- ( (3 R *, 4 R *) - 3-*?)\,T h^HKP-2H-t°^>-4 

-JJIs) -1 H-tf7V*P [4, 3 — c ] *S'jy-A (5 H) -*y ( ( 

+ )—cis) (25. 9 m g ) £rt#/c0 3#@©77^%>a Lt ( — 

) - 7- (2-* S**>-3, 5 $/*>-4 ->T JU) -1- ( 

(3 R *, 4 R *) -3-*=j-)\,=j- K^t: KP-2 H - > - 4 --f JU) -

1 H-tf^VP [4, 3 — c ] dpyUV-4 (5 H) ( (-) -c i 

s ) (25. 9 m g ) 0 

_tlB (±) — t rans (1 7. 7mg) ^^7Jm PLC (^ 

7A:DAICE LftlC H I R A L P A K (g&jSH) I B, : 

X^y-jU/n -^^r+ty (1 5%) ) L/co st£0©7^^> 

a >(h LT (-) - 7- (2-p<K^>-3, 5 - V* fJU tfU - 4 -

-fJU) - 1 - ( (3 R*. 4 S*) -3-*=j-)\,=j- h7t KP-2H-^7> 

-4->nu) -1 H-tf^VP [4, 3 — c ] dpyUV-4 (5H) 

( (—) —t rans) (3. 7mg) % 2#@077^N>a Vih LT ( + 

) - 7- (2-p<h^>-3, 5 Vy-A -4 )l) -1- ( 

(3 R *, 4 S *) -3-*=j-)\,=j- K^t: KP-2 H - > - 4 --f JU) -

1 H - kf^ VP [4, 3 — c ] dpyUV-4 (5 H) ( ( + ) - t r 

ans) (3. 6 m g ) tk%tc0 

(-) - 7- (2-^Kdr->~3. 5 Vy-A -4)\A -1 

- ( (3R*. 4 R *) -3-^^l/fh7HKP-2H-b?7>-4-^j|/ 
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) -1 H-^V'D 1" 4 . 3 — c 1 dpy U >~4 (5 H) ( (-) -

c i s ) 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :0. 88-0. 9 

5 (m, 3 H) , 1. 91-2. 00 (m, 6H), 2. 03-2. 13 ( 

m, 1 H) , 2. 45-2. 55 (m, 1H), 2. 95-3. 07 (m, 

1 H) , 3. 65-3. 73 (m, 1H), 3. 83-3. 89 (m, 1H 

), 3. 97-4. 00 (m, 1H), 4. 01 (s, 3H), 4. 24-

4. 32 (m, 1 H) , 5. 20-5. 27 (m, 1H), 7. 07-7. 

10 (m, 1 H) , 7. 33 (s, 1H), 7. 95 (s, 1H), 8. 0 

4 (d, J = 8. 4 H z, 1 H) , 8. 31 (s, 1H). 11. 47 (b 

r s , 1 H ) . 

E S I —MS m/z 419 [M+H] + 

^7A:DAI CELttlCH I RAL P AK (g&jSH) I A, 

: X^y-JU/n(2 0%) ) , mmm : 1 5ft 

( + ) - 7- (2-^hdp->-3. -1 

- ( (3Ri. 4Ri) -3-yfJbfh7bKD-2H-e7>-4-^Jb 

) -1 H-^V'D 1" 4 . 3 — c 1 dpy U >-4 (5 H) ( ( + ) -

c i s ) 

^7A:DAI CELttlCH I RAL P AK (g&jSH) I A, 

: X^y-JU/n-^V-y (2 0%) ) , mmm : 1 2. 5ft 

( + ) -c i sfa©1 H-NMR©^-^&, (-) -c i sfa©1 

H - N M R(D^~$ t-m. L/co 

(-) - 7- (2-^Kdr->-3. 5 y'>-4 -^JU) -1 

- ( (3Ri. 4Si) -3-^fjUf KD-2 H-e^>-4-^jU 

) -1 H-^V'D 1" 4 . 3 — c 1 dpy U >~4 (5 H) ( (-) -

t rans) 

1 H — N M R (4 00MHz, CDC I 3) 8 (ppm) :0. 75-0. 7 

7 (m, 3 H) , 1. 93-1. 98 (m, 6H), 2. 09-2. 18 ( 
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m, 1 H) , 2. 34-2. 48 (m, 1H), 2. 78-2. 92 (m, 

1 H) , 3. 31 (t, J = 1 1 . 4 H z, 1 H) , 3. 60-3. 75 ( 

m, 1 H) , 4. 00 (s, 3 H) , 4. 08-4. 17 (m, 1H), 4 

. 20-4. 25 (m, 1H), 4. 63-4. 70 (m, 1H), 7. 0 

6-7. 08 (m, 1 H) , 7. 16-7. 18 (m, 1H), 7. 95 ( 

s, 1 H) , 8. 11 (d, J = 1 1 . 4 H z, 1 H) , 8. 36 (s, 1 

H) , 10. 1 2 (b r s, 1 H) . 

E S I —MS m/z 419 [M+H] + 

: DA I CELttlCH I RAL P AK (g&jSH) I B, 

: X^y-JU/n(10%)), mmm : 6. 3# 

( + ) - 7- (2-^Kdr->~3. 5 Vy-A --QI) -1 

- ( (3R*. 4Si) KD-2 V\ - ¥=, y - A - 4 )l 

) -1 H-^V'D f 4 . 3 - c 1 dp J U > — 4 ( 5 H ) > ( ( + ) -

t rans) 

: DA I CELttlCH I RAL P AK (g&jSH) I B, 

: JL$ J-)l/n-^*y-y (10%)), mmm : 7. 8 ft 

( + ) — t r a n s 1 H — N M R CDT1 —^ (is >^'^^"•2) ( —) —t ran 

si*©1 H-NMR©f-^^:-|lLfco 

[0076] 5 a 

7 - (2-^Kdr->~3. 5 Vy-A -4)\A -1- (i;X 

-A-* hdp^^g/sdp^jU) - 1 H-^V'g f4. 3~cl dp 7 U > 

-4 ( 5 H ) -*-><P^)5K 

5 b 

7- (2-^Kdr->~3. 5y>-4-^TjU) -1- ( h =y 

yX-A-* Kdr->->^P ~ 1 H-^V'g f 4 . 3 - c 1 dp 7 

'Jy~4 (5 H) -*y<D&f& 
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[<b3i] 

[0077] (1 ) 3- (4 2 -yjitnyjL ~;u) -3-7l-drV7° 

• Ayi- hg)^i5g 

4-7'Pf-2-7^Pglii (CAS No. 112704-79 

-7) (1 Og) CDDCM (97mL) CD I (8. 8 8 g) £ 

JPTU ^(CT3. 5mmmwLtc0 r^u ttz0 

SU(£>7^7>=I^ ^'J^A K (1 5. 5 g ) K—h 

'JJU (3 0 3 m L) TEA (15. 9 m L) £ 

(1 0. 9 g ) ?# £ 3 0#^ 1 0£f^i#L 

fco dCDJSJ&SI^tl'V ^(CliML/c r^jftlj ^2 5»TiTLfct 

?#e>ftfcggjS£B^i^U (5 0 0 m L) T^JGRU MTC5N^i (2 

5 OmL) Jtrnxtcfe, m^iZX 1 0tP^l#L/co ^ 
L. vV *V7AL, $£'Jt£y£3i® L 
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tc0 ZfaZMfrTlzBlfeLtco 
^7<- n-A^V, 5-2 0%) -e*iMU ^ilB'fb'n^ 

(12. 8 g) %mtco 

E S I —MS m/z 291 [M+H] + 

[0078] (2) 5- (4-Va^-2 - 7 ;UT|-• 7 x ~JU) -1- (1. 4 

f4. 51 —8 —-HU) - 1 H-e^V->)U-4-

U— h(Z)^]5g 

3- (4-VP^E-2 -7MP7I-JU) - 3-^-dp V 7°PA 

;i-h (1. 5 g) ©DMF-DMA (6. 89mL) 5 0°Ct 

2. 5 0tP^i#L/co SMt^;lET(C}jilsL/c0 mt* MUx> (7mL 

ggjSCDx^y-jU (1 OmL) 5 Tl# ̂  tl/c (1, 4-^ 

[4. 5] 7?tl>-8--f)L>) t h'7^> (3. 06 g 

) ihTEA ( 3 m L ) <hCDX^ y —JU (3 OmL) x./cQ JxJ^ftfn 

M&8ox)-e2. 5mmsmLtcms ^^O££PL/C0 

(CML/CO 

h 'J 7A7K;£;SS U v V * v 

£A-CS£*£U $£'Jt£y£3i®L/c0 3^£;$ET(C)j§if5L/co ggjS£*>'J2j 

^J^7A^P7h^77^- (Mlx^U/n-/s7°^>, 1 5%) 

MLs mmt-sm (2. 1 Og) £?#fc0 
1 H — N M R (400MHz, CDCI3) 8 (ppm) :1. 18 (t, J 

= 6. 8 H z, 3 H) , 1. 49-1. 60 (m, 2H), 1. 73-1. 

94 (m, 4 H) , 2. 3 0-2. 4 5 (m, 2H) , 3. 79-3. 89 

(m, 1 H) , 3. 90-4. 00 (m, 4H), 4. 15 (q, J=6. 

8 H z, 2 H) , 7. 19 (t, J = 8. OHz, 1H), 7. 40-7. 

4 6 (m, 2 H) , 8. 0 3 (s, 1 H) . 

E S I —MS m/z 475 [M+N a] + 

[0079] (3) 5- (4 — 7*P — 2 — 7 JUTI" P 7 I —JV) -1- (1. 4-Vz%* 
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•frxbfp T4. 51 ?t)>- - 1 H-bf^y-ju-4 -tuitfy 

Strong 

5- (4 -VP^E- 2 -7MP7I-JU) -1- (1, 4-$/ 

^dr+f^eP [4. 5] ̂ t)>--1 H-t°^V->/U-4-^jU 

U - h ( 2 . 1 g ) y -jU ( 2 0 m L ) 5 N 7j<^fb 

(2. 7 8 m L) 5 O'CT 6 0#^$# SlSl 

Ltc&s RfofaZMfrTlzmifeLtco TK 

£ MTBE^JPTU frMZttfobtco 5 NJ^ireiffibL 

tcik, L/c (20) o fr£ 

mwklkik-e|lll^&}#Ls 9*v7AL. $£'Ji£]£5®L 

fco 3&£$J±~FtoIS§UT. *I§E^t) (2. 0 3g) £?#fc0 

1 H — N M R (400MHz, CDC I 3) 5 (ppm) :1. 48-1. 6 

0 (m, 2 H) , 1. 72-1. 94 (m, 4H), 2. 28-2. 45 ( 

m, 2 H) , 3. 77-3. 88 (m, 1H), 3. 90-3. 99 (m, 

4 H) , 7. 18 (t, J = 8. OHz, 1H), 7. 39-7. 45 (m 

, 2 H) , 8. 0 7 (s, 1 H) . 

E S I —MS m/z 449 [M+N a] + 

[0080] (4) 5- (4-7"P^E-2-7>)U7|-P7x—;U) -N- (2. 4--y7 h 

-1- (1. 4-^ThdF-tt^eP f4. 5l^^>-8--T 

JU) -1 H-e^V->)U-4-^jU#dr^$ K0^)5g 

5- (4-7'P^-2-7J^P7XZ^) -1- (1, 

t°P [4. 5] ^;b>-8--nu) -1 ( 

1. 9 0 g) ©DMF (4 0mL) 2, 4 - i/* h 

$ > (7 4 7 m g ) % DIPEA (1. 5 6 m L) % HOBT (724mg 

) fc^tfEDC (1. 0 3 g) ^JUI^PPU SJ^;Fb^^i»i#L/co J5 

(SS^lffTClHI /3Mt-e)jilsL/c0 t#£>ti/c$l;l^Mlx^u(h7K<h 

tSffl^It7Km^KUt7A7K}^^:JPA.. ^Ji^7K«htS 

ffl#±M7KLs v7AL. $£'Ji£]£5M.L/c 
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0 3)S£;$J±T(C}j§if5LT. (2. 5 1 g) £?#fc0 

1 H — N M R (400MHz, CDC I 3) 8 (ppm) :1. 45-1. 6 

0 (m, 2 H) , 1. 65-1. 94 (m, 4H), 2. 23-2. 45 ( 

m, 2 H) , 3. 70-3. 80 (m, 1H), 3. 75 (s, 3H), 3 

. 80 (s, 3 H) , 3. 90-3. 99 (m, 4H), 4. 36 (t, J 

= 6. 4 H z, 2 H) , 5. 86 (t, J=6. 4Hz, 1H), 6. 38 

-6. 44 (m, 2 H) , 7. 10 (d, J=8. 4Hz, 1H), 7. 1 

8 (t, J = 8. OHz, 1 H) , 7. 34-7. 41 (m, 2H), 7. 

8 7 (s, 1 H) . 

E S I —MS m/z 574 [M+H] + 

[0081] (5) 7-7"m^-5- (2. 4 - V* V *jy<yV)\,) -1- (1. 4-

1"4. 51 j1't)y — 8 — 4J\/) -i H-e^v'g f4. 3-

cl jpy'J>-4 ( 5 H) -Xy<D<£tfL 

7K>PTS 5- (4 2 —7MP7I —JU) -N- (2, 4-$/ 

* -1- (1, 4-y>drHtXt°P [4. 5 ] ^rt) > — 8 

-JJIs) ~ 1 K (2. 51 g) ©THF 

(3 OmL) KTB (735mg) JQPU l;St5m 

^-e2 0trP^i#L/co ^ ̂  tC. K T B (4 0 0 m g ) 

4 0M#lfco 

L/co 

tSffl^7K"e^;f U >7AL, $£*£ 

;lET(C)jilsL/c0 (3 m L) tM 

TBE ( 9 m L) £JQ7L/C0 ?# ^ 5IX U ;$J±T(C$£'Jt LT. *1 

§E^t) (2. 0 4 g) %mtco 
1 H — N M R (400MHz, CDCI3) 5 (ppm) :1. 81 (td, 

J = 1 4. 0, 4. OHz, 2 H) , 1. 97-2. 06 (m, 2H), 2 

. 15-2. 24 (m, 2 H) , 2. 43-2. 55 (m, 2H), 3. 7 

6 (s, 3 H) , 4. 01 (s, 7 H) , 4. 73-4. 83 (m, 1H) 
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, 5. 50 (brs, 2 H) , 6. 34 (dd, J =8. 4, 2. 4Hz, 

1 H) , 6. 52 (d, J =2. 4 H z, 1H), 6. 99 (d, J =8. 

4 H z, 1 H) , 7. 39 (dd, J =8. 8, 1. 6Hz, 1H), 7. 

80 (d, J = 1. 6 H z, 1 H) , 7. 82 (d, J =8. 8Hz, 1H 

) , 8. 2 9 (s, 1 H) . 

E S I —MS m/z 5 7 6 [M+Na] + 

[0082] (6) 5- (2. 4 -V* - 7- (2-^Kdr->~3. 5 

Vy-4-4)1) -1- (1. 41"4. 5 

1 fti y ~ 8 - -f JU) -1 H-e^V'D f 4 . 3 - c 1 dr y U > - 4 ( 5 H 

1 T??#n/c (2 -K- 3, 5 -v* i-)\,tru > 

It (7 8 3 m g) ^7-7'P^-5 - (2, 4 - V* h -1 

- (1, 4-y>drHtXt°P [4. 5] > — 8 —'f jU) 

• [4, 3 — c ] dpyUV-4 (5 H) -*y (1. 5 0 g ) £01, 4-

(1 OmL) 7X (2. 5 m L) % Pd (PPh3) 4 (3 

1 3mg) A (2. 6 4 g) %j]Uz.tc.o JxJ"7 

-f £P^i-7J5J&gS£ffllNT 1 3 0TC73|Fl^lfco 

0 Us is Oh, L s $£'Jt£J 

£3i§L/c0 3^£;$J±T(C)j§ifsL/co 

^7<- (Mlx^U/n-^7°^>, 4 0%) TltML/co 

^x^u^MTBE^Jp^feo ;$J±T(c$£<Jt LT. 

*I§E^t) ( 1 . 5 2 g ) £?#£„ 
1 H — N M R (400MHz, CDCI3) 8 (ppm) :1. 73 (s, 3 

H), 1. 76 (s, 3 H) , 1. 87 (td, J = 14. 0, 4. OHz 

, 2 H) , 2. 0 0-2. 0 8 (m, 2H) , 2. 2 2-2. 3 2 (m, 2 

H) , 2. 4 9-2. 6 2 (m, 2H) , 3. 68 (s, 3H) , 3. 73 

(s, 3 H) , 3. 97 (s, 3 H) , 4. 02 (s, 4H), 4. 85-
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4. 95 (m, 1 H) , 5. 40-5. 60 (m, 2H), 6. 29 (dd 

, J = 8. 4, 2. 4 H z, 1 H) , 6. 42 (d, J =2. 4Hz, 1H 

), 6. 83 (d, J =8. 4 H z, 1H), 7. 05 (d, J =8. 4H 

z, 1 H) , 7. 24 (s, 1 H) , 7. 87 (s, 1H), 8. 07 (d 

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

E S I -MS m/z 6 1 1 [M+H] + 

[0083] (7) 5- (2. 4 -V* - 7- (2-^Kdr->~3. 5 

Vy-A-4)1) -1- -1 

H-e^V'a 1"4. 3 — c 1 dry'J>-4 (5 H) ~^y(D^ 

5- (2, A-*/* - 7- (2-p<h^>-3, 5-*/ 

*1-)\s^)Vy-A-4 )\s) -1- (1, 4-y>drHtXt°P [4. 5] T* 

2JV-8->NU) -1 H-tf^VP [4, 3 — c ] *J^y-A (5H) -

-*y (1. 3 0 g ) ©THF (20mL) 2 N ( 2 0 m L) £ 

JPTU 9. smmsmLtco 
h U 0 ATK)^ (6 OmL) ?# 

3)S£;lJ±TtC}j!ifsLT. (1. l 2g) 

tCo 

1 H — N M R (400MHz, CDCI3) 8 (ppm) :1. 73 (s, 3 

H), 1. 76 (s, 3 H) , 2. 52-2. 87 (m, 8H), 3. 68 

(s, 3 H) , 3. 74 (s, 3 H) , 3. 97 (s, 3H), 5. 27-

5. 37 (m, 1 H) , 5. 37-5. 62 (m, 2H), 6. 29 (dd 

, J =8. 8, 2. 4 H z, 1 H) , 6. 42 (d, J =2. 4Hz, 1H 

), 6. 84 (d, J =8. 8 H z, 1H), 7. 06 (d, J =8. 4H 

z, 1 H) , 7. 28 (s, 1 H) , 7. 88 (s, 1H), 8. 10 (d 

, J =8. 4 H z, 1 H) , 8. 3 5 (s, 1 H) . 

E S I —MS m/z 5 6 7 [M+H] + 

[0084] (8) 5- (2. 4-*/* SfrS/'OS/MU) -1- (4 - b KP P 
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^dp->;U) -7- (2-^Kdr->-3. 5 - V* kf U »>* > - 4 - -f JU) 

- 1 H — f4. 3 - cl dpy U >-4 (5 H) 

2I0%TN 5- (2, 4 hdr^V^U) - 7- (2-p<hdr^-3 

, 5Vy~4 )l) -1- (4-^dpy^p^dr^u) 

- 1 H - tr^/P [4, 3 — c ] dpyU>-4 ( 5 H) ~ty (570mg 

) ©THF (2 0 m L) (10mL) 

(57. 1 m g ) 5 1 0tP^i# 

L/co Ls 1 NiHH (2 m L) ^J0x./co 

1/4at-e>j§ML ^^Mix^u-hTK^jp^ ^ 

v^**>£A±-C$£j£U $£'Jt£y£3i®L/c0 a - hU £^MU;b 

7A^P7hy77-f- (Mtx^JU) (CttU *I§Elb^rt) (5 9 7 m g ) 

£?#fc0 

E S I —MS m/z 569 [M+H] + 

[0085] (9) 5- (2. 4KdF->^>^;U) - 7- (2-^hdp->-3. 5 

-y7fJ^lJ-y>-4-fJb) -1- (4KdF->->^P^dp->;U) -

1 H-b7V'P f4. 3 - cl dpy U y-A (5 H) -^y(Di$$L 

5- (2, 4hdr^V^JU) -1- (4 - t: KPdp:>:>^ P^dp 

^JU) - 7- (2-p<hdr^-3, 5 - kf "J - 4 - -f JU) -1 

H-e^V'P [4, 3 — c ] dp y U > - 4 ( 5 H) y (3 00mg) © 

THF ( 5 m L ) 0 °Ct 6 0 %7j<ffHb:f- h U 0 A 

- iya>, 3 1. 7 m g ) £JP;i/ct£s tST 1 0 ̂ PEH}!# L/c0 

(0. 1 m L) £JPTU ISt 1 . 5 0m 50°Ct2 

mmMWLtc o ^^-eJ5J^;Fb^^a-KT<^> (0. ImL) flp*., 5 0 

o TKJi^rMlx^U-emfilf! L/co ^^b1±/c^Ji^tSffl^7K"e^}f L. 

^Jcflfc^v^S/^A-ClfcjtU $£*£&!£ 3® U ;lET(C)jilsL/c0 

U ^JU^A^ Px' h^77^- (^y-V^PPM 
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A, 2%) -e*iMU (1 1 Omg) %mt£o 

E S I —MS m/z 5 8 3 [M+H] + 

[0086] (10) 7- (2-^Kdr->~3. 5 - V* bT U V y - 4 - -f JU) -1 

— (N>7.~ 4 — — 1H — f4, 3 —cl 

dry'J>-4 (5 H) 7- (2-^Kdr->~3. 5-^ 

Vy-A-4)1) -1- ( K^>X~4-* Kdr->->^g^dr->>)U 

) - 1 H-e^V'a f4. 3 — c 1 dpy U >~4 (5 H) ~^y(D^ 

5- (2, A-*/* - 7- (2-* S**>-3, 5-*>* 

*>*v-4->r JU) -1- (A^— 1 H 

- kf^Vg [4, 3 — c ] dpyU>-4 ( 5 H) -ty (109mg) ©T 

FA ( 1 . 5 m L) h U y (0 . 0 9 m L) 

M&M&6 0°c-e4. 2 5^f|j|#Ufco J5Mt^;lET(C}jilsL/co SIJS 

^gg*JUA<hf§fflj^il7.KSl:l- K U ATK^^JP;^ 

0 TKS^r^gg^uA-e^ttai u/c0 <7 

£A±-C3£*£U IIETCIIL/CO m^n 

-hftl-h^hsO g7h^77-f- (£gg<lv/UA* "eft 

MLs h ̂  VXlptl (68mg) tt%tc0 

H©I^il^^ggMA (1. 1 m L) -X^y—JU (4. 4mL) (C 

)^?U $ U^77<;U^--e5i®L/c0 DA I CELttlCH I 

RALCE L (JllijSllO I B (2Omm0X25Omm) , JL*? J — JU 

1 0 0%, 1 0mL/^tt1?^U yxWommt^ (10. 1m 
g) . &£X?\-^yX{-k(DWMik'niyn (4 7. Omg) %%tc0 

yxw 
1 H — N M R (400MHz, CDC I 3) 8 (ppm) :1. 63-1. 7 

4 (m, 2 H) , 1. 94 (s, 3H), 1. 97 (s, 3H), 2. 00 

-2. 09 (m, 2 H) , 2. 2 2-2. 3 0 (m, 2H) , 2. 47-2 

. 60 (m, 2 H) , 3. 39 (s, 3H), 3. 60 (brs, 1H), 

4. 00 (s, 3 H) , 4. 80-4. 89 (m, 1H), 7. 06 (dd 
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, J =8. 4, 1. 6 H z, 1 H) , 7. 2 0 (d, J = 1. 6Hz, 1H 

), 7. 94 (s, 1 H) , 8. 06 (d, J =8. 4Hz, 1H), 8. 

3 0 (s, 1 H) , 1 0. 4 2 (b r s, 1 H) . 

E S I —MS m/z 433 [M+H] + 

1 H — N M R (400MHz, CDC I 3) 8 (ppm) :1. 48-1. 6 

0 (m, 2 H) , 1. 94 (s, 3H), 1. 97 (s, 3H), 2. 17 

-2. 40 (m, 6 H) , 3. 32-3. 42 (m, 1H), 3. 43 (s 

, 3 H) , 4. 01 (s, 3 H) , 4. 79-4. 89 (m, 1H), 7. 

08 (d, J =8. 4 H z, 1 H) , 7. 25 (s, 1H), 7. 94 (s 

, 1 H) , 8. 04 (d, J =8. 4 H z, 1H), 8. 29 (s, 1H) 

, 10. 9 5 (b r s, 1 H) . 

E S I —MS m/z 433 [M+H] + 

[0087] [mutiny] 

p D E 9 

1) t: h u z\y£i-y h P D E 

G e n B a n k •?'— h s P D E 9 A 1 CDiHSlfl 

^(Accession No. : AF048837) 

(jb>§3I:>7v7zA • +M x>7vtt) "7 — £ LTs Human 

h i ppocampus cDNA^'f 7" "7 'J— (CLONTECH ft) 

IkMM DNAihlt, P f u 5 0 DNA polymerase (Inv 

1 t r o g e n £t) 'J / "y — — y 'J T 0 is 

a> (PCR) lJ h s P D E 9 A 1 cD NA77^7 > h^i^lLfco 

h P D E 9 - 1 7°^^- : AGGATGGGATCCGGCTCCTCC 

A (IB^U#^ 1 ) 

h PDE9A — 3: CAGGCACAGTCTCCTTCACT 

G (IB?U#^2) 

PCR®^: [9 6°C% 5^] XI [(9 6°C, 10#), ( 
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5 7 °CS 5m s (7 2 °C% 2 ft) ^ X3 0V4 

[0088] ff,nfchsPDE9A1 cDNA77^Vh^TOPO-TA cl 

oning vector (lnvitrogen£t) iHSlB^lJ 

£r??l SI L p c DN A3. 1/myc His — tag vector 

(i nvi t rogenft) (C^A Ls t hPDE 9^11^ 

W-£Ltc o h P D E 9fgIl^^-£L I POFET 

AMINE 2000 Reagent (GIBCOft)^ffl^THEK2 

9 3 «(C-i®tt3§IJPIA L fc0 d P D E 9 A L T ̂  £ il <h 

^Western blot L/cft, HKPDE9A1 c D N A 7 

h^p YNG vector 

u/co t)4^im±.nik^v 

77-A (20mmo I / L Tris — HCI pH8. 0, 1 mmo I 

/L DTT, 1 0 m m o I / L -f $ V~Jl) (CT¥§Hb Ltc N i t) =? 

A(CTffML/co ±mtN \ /^77-B (20m 

mo l/L Tris-HCI pH8. 0, Immol/L DTT)(C 

T/7t/#Ls 7 T — C (20mmo l/L T r i s-HC I p H 8. 

0, Immol/L D T T% lOOmmol/L -f $ $ V~JU) IZT)% 

tUfefrofco Mi®#£#IXUPDE9g¥f|i^&£?#fco 
[0089] 2 ) P D E 9 

[3 H ] - cGMP (ImCi/mL) £0. 5 >u. C i /rnLClgt^ 

;\*>y77-D (40mmo l/L T r i s-HC I, p H 7. 4 % 10m 

mol/L M g C I 2% ImM D T T% 2yiiM cGMP) Ml 00/i 

HZS frtisTtZTWmik'&M&te Hb^t)£DMSO(C)^?U DMSOI 
Jttf 5%£&£<fc9lC^U;/cfc©) 1 0MLM±IE-eiiML/cP D E 9 

giM^7 7-E (4 0mmo l/L Tris-HCI pH7. 

4S lOmmol/L M g C I 2% ImM D T T% Immol/L EG 

T A) -e^lK L /cM 9 0 M L £ Jp A. fc0 d 3 0 °C (C T 1 0 # 

h L/cti. PDE9 
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^IZmLTs 50/xL©5' -Nucl 

e o t i d a s e (B I OMOLft, 1 0 u n i t s/mL) £JpPLS 3 0 

^IZTI ^©sj^-e^L/c [3H] 

-5' —GMP£ [3H] -^7y^VCliLfco C10J5J&&1;:, m^ty 

(Bio — Rad A G 1 — X 2 resin% mesh siz 

e 2 0 0- 4 0 0, H20: res i n = 2 : 1) 5 0 0 yu, L Jp L .. 1 

0(2 000 r pm, 1 Oft) Ls [3H] —Vyj 

i/ V0#St5-h/l£ L u m a P I a t e (A — dp ft) 

opCount NXT^-T^P7°U——i>a>-

(A-dpvxjU^-ft) -e}iy^L/co 

[0090] pmb^ti© P D E 9 mm*. s?ft> K • -IMDWL 

(A) , mm^^^y^y<p(Dm^'\^ (B) &tm«b^-
Mfomififefe.* (C) J2TF05S£ffl^TlldiUfco 
mw= 1 0 0- { [ (C) - (B) ] / [ (A) - (B) ] } X 1 0 0 

(%) 

t/c, m\m\t^(DPDEi c50im. mmmmzsttzwi 
i c50m^m^ iz^to 

[0091] [^1] 

HfPlNo. 
PDE9 IC50 

|aM 
1 a 0.0480 
lb 0.0136 
1 c 0.0872 
Id 0.0069 
2a 0.0116 
2b 0.0037 
2c 0.0123 
2d 0.0013 
3a 0.0069 
3b 0.0256 
4a 0.0058 
4b 0.0391 
5a 0.0098 
5b 0.0127 
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[0092] 3) 

I c X JUX'J /<—tt) , Sprague-Da 

w I e y (SD) HkMfe.? V K (B*^-JUX'JA-*±) £/c&Lo n g 

-Evans (LE) &&&? V K ( (M) »t)l0it5^m) 

-2 0°C(CT{^W 

L/co c G M P (DmMlZ cGMPEIA + -yh (GE Hea 

I t h c a r e £t) ©Acet y I at i on EIA Procedur 

e^dfe'S^icGMP E I A^py h (Cayman £t) CDNon — ace 

tylation Procedure iZfit-o X &Z. & -z> /cQ v e h 

i c I eM0cGMP| (A) LT©!¥«b^t)$^© c G M P 

m (B) (ommm (c) 
c G M P ±H JPl (C) = [ (B) - (A) ] / (A) x 1 00 (%) 

&mmi k&mzsvz c GM p±^p*^^2 (c^i-0 

[0093] imz\ 

^M^jNo. 
% CSFcGMP 
increase from 
vehicle control 

species Dose 
(mg/kg, p.o.) 

Sampling 
time (hr) 

1b 147 rat (LE) 10 2 
1 d 206 rat (LE) 10 2 
2d 183 rat (LE) 10 2 
3a 200 rat (LE) 10 2 
5b 167 rat (LE) 10 2 

[0094] 4) tf-^MI^lc GM 

Sprague — Dawley (SD) V K (S^^i?—Jl/X'J 

/<-#) s ZfclZ Lo ng-Evans (LE) >> h ( (M) Wh 

Hftt5ff^p/r) (cPMHb<?n0 

U -8 0°C(CT{£WL/co H4"cGMP0l^(i, ;Sfim£ t (C 5 

% (w/v) £t£Z>£?lZ0. 5 M Iili/1mM EDTA^i 

JP L5$#L/c0 mrik, ia/t>^SI (lOOOOrpm, 15#) 

, ±;f^mxL/c0 mxL/c±;f^2M 'J 0 AMlU y 
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Ls (1 3000 r pm, 1 0 #) £r£il /cQ c G M 

P >j§Jt £ cGMPE I AJpy h (GE Heal thcarett) CD N o n 

— acetylation EIA Procedure iZfit-o X & il & 

fco ISH&veh i c I eM0cGMP| (A) LT©!¥«b^t) 

»©cGMPfi (B) (Dmmm (C) ^;U J2TF©5S£ffl^THdi L/c 
o 

c G M P ±H JPl (C) = [ (B) - (A) ] / (A) x 1 00 (%) 

c GM P±^P*^^3 (C^-To 

[0095] [^3] 

^JS^JNO. 
% hippocampal 
cGMP increase 

from vehicle control 
species 

Dose 
(mg/kg, p.o.) 

Sampling 
time (hr) 

1b 44 rat (LE) 10 2 
1 d 61 rat (LE) 10 2 
2d 23 rat (LE) 10 2 
3a 58 rat (LE) 10 2 
5b 41 rat (LE) 10 2 
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HacOlfiH 

[>fbi] 

o 

[^ck R 1 

[yfb2] 

o-. 

[fc3] 

[M 

R 2 (i 3 — p< f JI/T h7kh'P-2 H-H°^>-4-^jUSt/c(i4 

P^dpi>jUS"eS)^o ] 

[Il^il2] s (i i) 1 
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[<b5] 

o 

[-fb6] 

[-fb7] 

[11^113] 5$ ( I I I) T?^fe£ft£si3cJi1 

[>fb8] 

o 

/O 

[5S*. R 2 3 - p< T)U^- h ^ H K • - 2 H - > - 4 - -f JUS 

t/c&4-p< P^S/JUS'C&So ] 

[11^114] (-) - 7- (6-* S**>-2, 4-^p<51JUH0U^>-3--r 

JU) - 1 - ( (3 R*. 4 R*) -3-^JUT1 h7b KP-2H-

tr^v-4->rJU) -i H-b7V"p [4, 3-c] dpy u >-4 ( 

5 H) ( (-) -c i s) 3i;/ctt^©2£#J^tolC§^;*ft£J& 
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[<b9] 

* relative stereochemistry chiral 

[11^115] (-) - 7- (6-p<h^>-2, 

)l) - 1 - ( (3 R*. 4 S*) h7b KP-2H-

tf^V-4 JU) -1 H-b7V"P [4, 3 - c] dpy ij >-4 ( 

5 H) -ty ( (-) -t rans) 

•2)±m0 

[-fbi 0] 

o 

* relative stereochemistry chiral 

[ii^ii6] (-) -7- (2-* K^>-4, 6-$;^^utrij$;>-3-'r 

)l) - 1 - ( (3 R*. 4 S*) -3-^^JUT1 h7b KP-2 H-

H°^>-4 JU) -1 H-b7V"P [4, 3 - c] dpy ij >-4 ( 

5 H) ( (-) -t rans) 

•2)±m0 

[<bn] 

o 

* relative stereochemistry chiral 
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#117] (-) - 7- (2-* S**>-3, 5 - V* tf U — 4 — -f 

JU) - 1 - ( (3 R*. 4 R*) h7k KP-2H-

tf^V-4 ->Nl/) -1 H-b7V"P [4, 3 - c] dpy ij >-4 ( 

5 H) ( (-) -c i s) 

o 

[fc12] 

o 

* relative stereochemistry chiral 

#118] 7-(2-*S**/-3, 5 - i? / T)l> £°'J *S>-4 - 4 )l) ~ 1 

- ( h^>7>-4-p< -1H-t°^x/P [4 

, 3-c]dry'J>-4 ( 5 H ) -* > £ 

tiSiHo 

[fc13] 

o 

#119] If #111 

LTMt^EilMo 

#1110] P D E 9©PI#^y-e^)SII^lI9IE®©E^I^o 

#3111] Mftc GM P*I]££±^;*1±£;/c&©si#Ji9§EiUZ>ll2£Mj$tl0 

#iH2] n#in 

&, 7v /\•-f v •-m(c a w- & §£Mtgp$SB&#£yo 

#iH3] tmm 1 

&-5T £. 7JU7 / V-f v •-#I(C £ ©&#;&&o 
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