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AErar A= a1, cGMPell o8 EAdstd dulA 7)vA= A 7]YA G(PKG: protein kinase G)Etal X"
o}, wEA, E43tE PRKA 2 PKGE ©e] AXE 737 A (cellular effector protein)(d& W, °]&

>4
e

Mo S I K

AY, CeRA-AZYE FEA, TR WA, A AL QBT 5 k. oldF o 23 WA
21 cAMP 3 cGMP7E 3 913k 7] kel A Ja”ﬂﬂf‘* st S 24T & v 2y, AlelEE e
9\ =2 = o=

e Td gy BAd Aoz 24 4 gtk wEhA, dF E¥, GMP7F o] Al Ao
285 4 9, oo wiEk MAE o] Fko] JIFS WA 4 vk dHA k(= Wei et al., Prog.
Neurobiol., 1998, 561 37-64). XZ~Xtjo|=H A (PDE)E cAMP 2 cGMPY] A4S 93t 24 gl Folx
weba] Egk Ageke A shd A ok 24 Wzt Foltt. PDEE Aol E9 IFo]EE H|EY B
SOl E AP B QPR Zhelieteh. @A), 1171e] PDE A2 sk A Md deds VxR
sto] Aejw i olvk.  shubel Alg Wie] /ARl PIE izt AR FHEAT(dE W
g fFHA el vhE ~Eete]ls WolAlzE wek AT, o= A Hel F7he AR Eﬂf‘&wcﬂé—
=4, PDEIAL).

mﬂ
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199839 Algh PDE9A7F 29 ¥ MEEE ATt thE PDESFS] ofviit UL 3495 ZIEA Zon
(PDE8A), 28% w]w+& o}Th(PDESA). 170 U=%-(nM: nanomole)?] w|Z}lelg]z-wlel 44=(Michaelis-Menten
constant) (Km)oll A PDE9AE cGMPoll thsle] =& X3 =Z2 zte=th., 3, PDEIAE cGMPo| thsle] A elz o)t
[cAMPl TH3F Km = 230 wlola =& (puM)]. PDEOAE cGMP AF Lw|elS zEx] ¢ke=u], o] &a Aol GNP
o o8] A FSS AAStE Aotk =¥l EE B (Western blot analysis)ollA] PDEIAE AFol A,
I FoME g, o, A%, AT, A, H, T % vl BEEE B A o, &%, A, A
HA4, 24 4 oA 7 =2 ddo] AT (FE: Fisher et al., J. Biol. Chem., 1998, 273(25):
15559-15564; Wang et al., Gene, 2003, 314, 15-27). A} PDE9AC] o3t f-dA= AAA 21g22.3 Aol 93
star, 21709 d&S ¥ 8hsith.  PDE9AS] 4%F9] T2 AZgholx WolAlZ) 1% oh(#=: Guipponi et al.,
Hum. Genet., 1998, 103: 386-392). < PDE JA A= Al PDEIAS A&} ] =tk wEbA, IBMX, ¢
b, SKF94120, EE|Ze B RIZAEE 100N olshe] wwelA wEjE &l diste] oAlE vehiiA
Gt AEZEY2E(zaprinast)ol] oA 35uMe] 1C500] JEWH QAT (FZE: Fisher, et al., J. Biol.
Chem. 1998, 273 (25): 15559-15564).

¥ PDE9AE AU®H(Soderling) sol <& 19983 F=war ME3E (= J. Biol. Chem.,1998,
273(19): 15553-15558). o] A& Atk GEjel o], 70nMe] Kmoll A cGMPoll thale] & Fdes zteth. wl
G2 %, o, F B el 53] 2 wEoe] STk, ' PDEAE 200 uM mIRbe] Frzoll A IBMXel ©]
3 AR Fow; AZyUrE thik 1502 29 pMe)th(FZ=: Soderling et al., J. Biol. Chem., 1998,
273(19): 15553-15558). PDE9AE HWE H o] d¥ Ao FAstA &ddy = Aoz vzt olRAd = &7
27 TF(olfactory bulb), 3wk, A, 7|4 @ ¥ 7] A F(basal forebrain)’} EFETH(FZ: Andreeva et
al., J. Neurosci., 2001, 21(22): 9068-9076). dlv}, A = Ay 7|HE7} g5 2 719 JAHAA 53| F
23 9gS Frh. on] b AF3F wlel o], PDEIAE cGMPOl Hidle] 53] e MLE 2 oz ¢
Hrh.  webA, PDE9AE PDE2A(Km = 10uM; Martins et al., J. Biol. Chem., 1982, 257: 1973-1979),
PDESA(Km = 4uM; Francis et al., J. Biol. Chem., 1980, 255: 620-626), PDE6A(Km = 17uM; Gillespie
and Beavo, J. Biol. Chem., 1988, 263(17): 8133-8141) ® PDE11A(Km = 0.52uM; Fawcett et al., Proc.
Nat. Acad. Sci., 2000, 97(7): 3702-3707)¢} iAo v A|sty FLo|Mr ZAolt}. PDE2A(CHZE:
Murashima et al., Biochemistry, 1990, 29: 5285-5292)9} W= o2 PDE9AS] vl &2 GNPl 2J3] 57}
w2 @F=dl, o= PDE9AZ} GAF W=wUI(PDE &Ado] U=2HEsiA F7HEE cGP-23 =HlD)S 284 &7 o
Fo|th(F%: Beavo et al., Current Opinion in Cell Biology, 2000, 12: 174-179). wz}A], PDE9A A|A =
714 (baseline) cGMP T3=E 74 4= 3l

olelgk 7fAl= PDEOAS] ejgto] §leje] thE PIE AR TAUEIN 54
o2 54 A AHEo] PEIAZE B FE B st Sol

=2 &7 X AIW0 2004/099210%.3= PDE9 A4 6-ofHmE-Aghe v)etE 2y evt=s 7]&ekal it

2 PEsE, 940D S5

o
Y
o

r

g

A T FE AW0 2004/0992115 = 6-Alo]EHvE- 2 6-LZAveE-x3E vEzddvd 2 A%, HAF
59 MAE 9 ole] 825 V&3t L
%

d E=3] ADE 102 38 7225 1A 2 HF /HAS 98 PDEA-AAA Q] 25 7]&dta ).

= A S0 FE AN0 2004/0184745 = s d-AgEl AeERynd % A7, HE, Sy Q/Es 7]ee] A
S Y3 ole] $EZ2 V&t Y

A F FE AW 2004/026876 = SA-x3E deERIdud 2 Q1 FF, sy sE 2/EE 7]9E
ol MAE 93 ol9] 825 V&3t Q)

A FA FE AW0 2004/0968115 %= A1y 2 A2¥ TRawe ¥3et G, 18YS, o dXddS, U
o, AP 37 2/Ee Ady 3o A5E 98 PDE9 JAAIZA Y] dEZAlo]EE] nlo]Alo]EE V]

ZA T TR ANO 20090686175 6-9 X0 XgH HduE- = vd-vd 25S z2te JEEE9 e
Ui=o 2 HE 2% PDE9 A4 FFES 71Esta ot

=A T TR AW 20101124375 6-9 X

el Ee dHzord AgE opddd- Ee FHzotd-vE
S zhe deERsYut=o R e fEE PR o i)
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A F FHE AN0 2009/1219195 % 1-91 Aol ¥ s EAl|EE IF, 11 FolAE BEZSl| =2y
ghd g zte dgERg v t=o2 Y F2d PEY JAAE 7lesta vt

A F TR OAW0 2010/0262145 % 1-9 X0 Alo|FR = Ao|FRUAAY 1F, 11 FAAE 4,4-0=

FoRA Al F R NS 2 vEtE 2y ti=o 25 E g PDEI AAE 7|EEa Q)

AR FY V&2 geHorn FIYUAE FEAld e Zojth. o @A, RNA-9]EA RNA Wil Zaw e}
Aol AAAN FEHAE FEAE 7|Estal e A I FHROAN0 2002/057425% & CF 9 14
A8E FFYANE FEAS 71%sta Y= A FA FE AN0 2001/0603158 Fi= FHFIYLAE A
AzA 2ZHgste 3TgES 7Esta Je FE 535 A679657% e FY 3 2 GedtE F(AER o] &
T ARHAYG FEEAY B AdE s ZAEskE F L-wFdoAs 5ES VEsta dE e 539
A200205863527F AHE 4= Arh. wEA, B5EE F2, oF 59, Sy ol o 28y Flo]=EA

SFS vepof w,

A FA FHE AW0 2005/051944%F = MEFA 2 AT BHE oo} 22 FEULAIE FAA B Aol
o] A5E A3 SAE-gf FEULANEE 7|E3d)

A F/H SE AW0 2006/0842815 = AEotn|= 17]E zk= Bl @43 G249 AAAE 7]Estkal sl

il

A B TR ANO 1998/40384F % PDEL, 2 2 5 AlAlol™ A 2 W Fof @ w27 A Fof 2
g0z AgE F b vgEesudEe /& o,

292~ E3] ACH 396 9245, 292 E3] ACH 396 9253, =92 E3 ACH 3
396 9275, =9 E3 ADE 1147234%, =94 E3] ADE 11490135 34 S9-34 g2 723 A2 5 F
N2 Agated AHEE F de YHEERyEude 7|Esta

vs 53] Al37322255 = &9 9 d9 e adE e dERdrds vEsta 8l

A 53] ADE 24089062+, <& €W, ¥5& 837 A% A 2 2GAZA AMRE = e 2EEY
B2y grg=s 7)&ska ot

gige] g

we] By

g zEeuize A8 5
5ol @ 7tzte) Ashe

e} W] e E3] PDEIA 2ES Ea A3 wmE HEHY XHd Hod ¢ JdE A3 == g
o Ao], kA S EAHow PDEIAE FHH o 2HEIE B 7", E3 EHTHYH v|&ed

® ool ® e 2he o PE AY FAY R J1ek Skelsty E4o) vls) PEA oAl sl Helgow
FE@ ZRaele 2, old od oW AU F U HFBS AFHE Aol

EooE B4e gest 98 mk Jud ARE A A48 B9 ohn 43s 4B m Pesl 3
EE 28 98 AEE 5 QL PAE ATSHE Aol

B e BlA, 53 SHATHA 1EE 2w ARG FAFS 2ol 71%8 doll Wele A
28 WAR St TREF FIFS TFRE, B/ LREE, AL AelA Belol J1E8 99
o Weg ARt YU T2 AU

B odge AR oyl o8 AY Et $E AN Amshs PHd Ags] A%, 2, 53 5937
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9ol 71=d sFES F7tE ATt

wgg YAl Aok FAF g

=
& o] shEe 89 19 sehE, o9l o, migtHsAE ole] opASH s EH: o, o9 &vjsE d
FaE oo 9] gujstEs 5do= ik
shebA 1
0]

\

N

/

|

D

&7) B8k Tell A,
R< 5 &E 69 dHZold-aFo=zA, & s F9 1, 2, 3 =& 4, slg3A= 1, 2 =& 3707 N,
0 == SERE AR 5yyoz Hddg ez Yxfeln, o7]A

wE 47, vEAsAE 1 E=E 279 X3A o <9
, HO-, NC-, FyC-, HF.C-, FH,C-, =&, HN- 2 (CHs)oN-

R= B4 NC-, BC-, HRC-, FHC- 2 e, uldaiiis 24, NC-, FC- 2 W9 o]Fojd 180 2 HE

D= Atel22dd, Ale|E 284, HEgSto|lE2Fed, HEgstol=aydhd, 2-, 3- 3 4-TdR o] Fof
A agorhy Adusn, o7

Atolgzglel W AlojFaelAe 1 T 27)9 XA 9§ dol= xgd 4 lon, AV HIAE EL,
NC-, FiC-, HF,C- 2 FH,C-2 o]Fo7] OFo2REH A2 Sy4doz ddd 4 gl

HEgslolezFad 9 gEgsoleadade 1 B 2709 X3A 4 o dgz X3E 5 9o, A7)
A 8A = A, NC-, Fol-, HF.C- ¥ FHC-Z o]Fojx IFo2HEH A2 Sfdos Mdd 4 9l

FAde 1, 2, 3 BE 419 AFA g de)= A3E 5 glom, Y] AFdAE EL, 4, BE ,
FsC-, HF,C-, FH,C-, FsC-CHy—, Cig-<LZ- W Co Ao ERLZ R o]Fojd I1FOZHE AR SfgF oz Hulg

T AL

me 1 == 2, v siAE 1=5F J9EH;

ne 0, 1 & 2, s AE 0 £ 1, g% vddsAE 00253 Aasn,
71 n=29 e F A 2% RE AR 5oz Mg,

o]
B, 7] B4 19 SR geld bsd QAYA EE oled AAOAE Fo BT wi
= [e]

ole] @ = ol9 guistE Ex= o9 9o dviste 9

e
lo

O
dlo
1o,
Jo
>
il
o
i
ik
Jo o
—_&4
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71 235 Aok wdste], ol ds
= 3

=
[¢) =
QAYAE Fo mES mE Avel EFE FHY  thgd  SAolEU-fuA

o] & gt
N Q
\(/ O
— HN
N | \/N
N
1 N
FF .

"o oo
FETHE AL olslatelol & ol

terel Aol Al sl o2t shetesel el Hetol X

o}

N
= \O /N\

Rol 5wt 691 slelzold-ngoers, & 945 9 1, 2, 3 B ), whgdslE 1, 2 B 347N,

0 & SEHE Mz Syxom dug sezdxte|n], of7]A

4715 He 69 WS eEHzokd-TaEe 1 47N, vRrA sl 1 B 27)e] A &Aoo qle]
Agd

2, 3 =+
gorl, 47 AAE Bx, b, BE, NC-, FiC-, H.C-, FILC-, W€, BN- 2 (CH)N-22
= ded &

R27} B2, NC-, FsC-, HF.C-, FH,C- 2 e, nvlghFs A= B4, NC-, Fo€- 2 HEZ o]Fojn aF oz
Ae s

D7} 4 1 299, Aoz, HEHSo|ERFed, HEGso|=myetd, 2-, 3- B 4-J PR o] Fo]

AtolZEdEl Bl Apo] S RN 1 = 2709 A&Al os) dolz Ad 4 doew, V] ARA= =4,
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FsC=, HF,C- B FH,C-% o] Folx] IFORNH AR Sydor M9

i}

2~ .
T AL

Hegslolegfed 9 gedsolavade 1 Ei= 2o AR o8] dolz A & gon, 47
ABAE E&, FC-, HLC- 2 FLC-2 o] Folzl ZFogRE A2 Sgoz Aud 4 9lal;

selge 1, 2, 5 EE o), MRAEAL 1, 2 EE 3, 0% A 1 EE 200 Aadd e 9
2 X%d ¢ o, 47 AAE EA, 94, BE, NC-, F-, HR.C-, FHC-, Fil-CHr, Cioe¥Z- 2 Ciqm

AlelE 2o o]Foj IR oRRNE AR =PHoz MeE 4 9la;
mol 1 HE= 2258 Adesw, npgh sl mo] 10]9;
nel 0, 1 ¥+ 28 o|Fojxl aF o2 iy Musn, wigh sl nol 0 B 1o]H, oS vtAaAl= nol 0

o,

= 2. R
o714 n =291 AL F Y IF RE AR ZHPHoR MuyE,

Seb4 19 SEE 9 ool 9, WMBAGAL ool chAHHeE sgHE o, oo fulshE U A&H o)
o] guishEel wak AolM, W, A A 19 SFES Aoe] e Aol A wE olew Aol
As T BFe e dFo E3E T o9 9 e ol &vistE T old 99 &wistE JHQl v
N\ e
\(/ o
s, HN
N | \/N
NS
N N
E F

o SApelolEd ) = ohie.
2 ool gy 30 2wy T e JEE,

Ro] 59 slelzold-agomr, & A25 9 1, 2, 3 T 44, wAshle 1, 2 £ 30, 0% vy

SHAE 2 EE VN, 0 BB SEREH AR EYHos Add U dxie|n, of 714

o>

}7] 51 ek SHRotd-aFe 1

W, A7 A= B4,

i}

o
T A

o 2
Fomny A2 SYHoR Aud 4 g

H
it

R7F %2, NC-, FiC-, HRC-, FHC- 2 ®9, mhesiie ¥4, N-, FC- 2 W92 oozl 1§02yt
e

D7} AfelEmAd, AtolEmed, HEHsclezFed, HEGeolmryd, 2o, 3- 9 49w o]Fo]
A agoriy AgEn], of7]A

Aolge e ¥ apolZeaae 1w 27l ARAd & ol AfE 5 o, Ay AjAE B,
FC-, HR,C- 2 FHC-2 o] Fojx a2 oaiy Nz Z=yxon Muld 4 g,

HEgslo|e2Feid 2 gEagsoleavede 1 e 29 AaAd] o] oz xshd 5 glon], 47
AGAE Ea, FC, HRC- 3 FILC-2 o] Foj3l aFoRRH N2 Sy4o= Addud 5 3L

delde 1, 2, 3 B U, EEE 1 2 B ), 0% sdAsle 1 s 209 A840 o8 9
= j]’;:l’%-]_ 511 9;1_9_‘11, /\01'7] j]’;:l’i‘ﬂ“i“ %_/J\_ Oma_/f_, E%, NC_, F,’gC_, HFZC_, FHZC_, F:gC_CHz_, Cl—ﬁ_?t_}-%_]_ ‘g’l C:gf7_

Aol ERUZAR o] Fol1 aFoviY ME SYHer My 4 i

mo] 1

5
s

2R e AeEn], v s nol Loju;

nel 0, 1 & 2258 Adgxm, ulghdsiAE nol 0 B+ 109, g2 utg-4 A= nol 009,
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A7) n= 29 AS T A9 % RE AR SPdon Aduni,

speba) 19 shekE 9 ol §f, wiEAs A= ol kAo &= 4, o &rjgtE 2 daw o9
Ao gujslEo] ek Rolu, ©. ] FeA 19 FFEE 9eoo] sk oA wi olyla 9A|o]A
AE T 250 B A5 T9e B olf] 9 e o9 fuiske E oo A SiskE FEiQl v
N\ o
\(/ -
— HN
N | \/N
X
N N
L F
o] SAtHolEE A = oty

B ouge] gy 4 ¥ wyel e e,

Ro] 69 slelzold-agomr, & A25 29 1, 2, 3 B 44, wAshle 1, 2 £ 30, 9% vy
S 2 Bz 3W7E N, 0 s SEHEH MR S5yAon Aed s zgzte|n, o)A

o>

17] 691 WEEs: e ZotH-T5Ee 1

]
T ey, A7 AdA= Ba, 4

i}
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Fomny A2 SYHoR AUl 4 g

H
it

R7F 224, NC-, FiC-, HRC-, FHC- 2 e, uldaiiis 24, NC-, RC- 2 W9 o]Fojd 180z HE
e E

D7} AtelZ2AY, Ate]2 R, HEHGde| T, HEHe|=aehd, 2o, 3- ¥ 4-F PR o] 7o
A amoRRy AEE, o714
AolS 2wl Bl Aol SR Ae 1 Em 27]e AAd s o= Aed = glem, Y] AfAE Ea,

FiC-, HF,C- B FHC-2 o] Fo]x D7 oxwi Y Au myaor Mdud 4 9lal;
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AZA = E4, Lo, HRC- B FLC-2 o] Fojl ax o2 e Ma syow ded 5 gla;

delde 1, 2, 3 EE U), sAsIE 1, 2 EE ), U8 vEElE 1 s 2] a6 os) g9
= j]’;:l’%-]_ 511 9)\_9_‘11, /\01'7] j]’;:l’i‘ﬂ“i“ %_/J\_, Oma_/f_, E%, NC_, F,’gC_, HFZC_, FHZC_, F:gC_CHz_, Cl—ﬁ_?t_}-%_]_ ‘g’l C:gf7_

AolZ R E ool aForE MR SYHor Add 5 9l

=

°
-
5
s

2= e A, wgr s nol Loju;

nol 0, 1 = 225H AusEn], vebdsiAl= nol 0 e 1019, HS ubgd4 sl nel 00]9,

A7) n= 29 AS F A9 0% RE AR SPdgoen Aduxi,

S5 19 S9% % olo @, mEASAE oo cpgHoR HEHE @, ol §uigE L A%d ol
Qo] gujshzol B Aol

£ wge) ge 5w wEel ® e g,

R'ol Elolrjobed, SAtobEd, o] SAEd, Eobed, $AEY, ded 2 Ay olFejd aFow
BE AgsE, dddes HeltelEd, SATelEY, ol5AEY, HolEd, SAEd % vnds
o] Fol7l TFORTE AuHE Ewold-aFoln, o)A

247]_sle|zole-0% &

1,
qen, 7 A= =4,

2, 3 EE ), WRHaAE 1 EE 27 AfAel ofs) oz And &
A&, BF, NC-, FC-, HF.C-, FH.C-, WE, HN- 2 (CHy) N-O =2 o]FAZ 15
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[0305]



[0306]
[0307]

[0308]

[0309]
[0310]
[0311]
[0312]
[0313]
[0314]
[0315]
[0316]
[0317]
[0318]
[0319]
[0320]
[0321]
[0322]
[0323]
[0324]
[0325]
[0326]
[0327]
[0328]
[0329]
[0330]
[0331]
[0332]
[0333]
[0334]
[0335]
[0336]
[0337]
[0338]

[0339]

FAGH =B

Fall Arlel= THe ek oAl AFE oA

o] "B BAe B oy mai g} o]k
44 BAES e el HE8EE T sy
AT}
A e A
2 54 100 mgs FHshE AA
FARE A
44 =4 100.0 mg
gE= 80.0 mg
ST AE 34.0 mg
FYuldy el 4.0 mg
vl ZHoO]E 2.0 mg

220.0 mg
2 Al B
2 54 150 mgs $Hshe AA
FRE A
44 =4 150.0 mg
gdE= 2o 89.0 mg
54 AR 40.0 mg
FR2olxA AgFt 10.0 mg
Eeuldy el 10.0 mg
mpa2dlg ZHoo]E 1.0 mg

300.0 mg
A C
24 =4 150 mgs SHrate A Aetd 7Y
44 =4 150.0 mg
gE= 87.0 mg
ST AE(zxd) 80.0 mg
2l 2ok o] E 3.0 mg

320.0 mg

550.0 mg

460.0 mg
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[0340]
[0341]
[0342]
[0343]
[0344]
[0345]
[0346]
[0347]
[0348]
[0349]
[0350]
[0351]

[0352]

[0353]
[0354]
[0355]

[0356]

[0357]

[0358]
[0359]
[0360]
[0361]
[0362]
[0363]

[0364]

[0365]

[0366]

[0367]

ZIHSd 10-2013-0139834

Zg e oddl ~2HE T ol o] E 840.0 mg

2,000.0 mg
AP 01 E
ZAE: g4 BA 10 ngs fsle 4=
gdd 534 10.0 mg
0.0IN At A
AT 2.0 M7} HEE st &
Ao F
248 &4 1 50 mgS FfrolE A=
gdd 54 50.0 mg
0.0IN At A
AT 10.0 m7F H =S 3l &

A7) QAgE ool AYe) Azt wE HAol W a8 & o,

PDE9A2 &4 A EAe gubx oz A ZFAHGE Healthcare, ©]&: Amersham Biosciences, A% WHZ: TRKQ
7100)9] TR EFo| wgt Mg 25 A (SPA: scintillation proximity assay)l @A 3= Y},

Eh FoYoRA, AR PDEIA2E WEsEE SF 9 Alxe &EE(ZREA AAAR HETH 1% EE
1005 A PBS, 13,000rpmoll A 30+ &oF dAEegto =z AAE ME Fx2gr])o] AREEHATE.  FA 0
el F w2 SF9 Ao 7 2 AsE mEel whel wdled, 0.1 WA 100nge] Wl 9l

Qudow, B4 2Ae g 2ok

T

714 % (cGMP): 20 nM; ©F 1 mCi/ ¢
g2y A7k AL A 60%E

% DMSO E%: 0.2 - 1%

AL 384-4 ¥lo R FHY. AlY AleF Bk olyEf g4 ¥ 7L B4 gF5doz sMEHAY. B
2 gkzado 50 MM Eg A, 8.3 mM MgCl,, 1.7 mM EGTA, 0.1% BSA, 0.05% E9 208 a-fsln; &4 gzdg]
pHE 7.52 2AEAUTE. €S PDE9 Eo] AAA (S A, A 3/ TR AW 2004/099210% &= AWO
2004/099211%0] w2 313HE | o2 &5 A 379] AL AAE T s}, dAY 1-(2-F22dd)-

6-[(2R)-3,3,3-E g 4]-1,5-tsto| =2 4H-T&E2[3,4-d]F ] H-4-2)E FHFoz A}
A

&3] WS F

Wunder F, Tersteegen A, Rebmann A, Erb C, Fahrig T, Hendrix M. Characterization of the first potent
and selective PDE9 inhibitor using a cGMP reporter cell line. Molecular Pharmacology. 2005 Dec;68(6):
1775-81.

van der Staay FJ, Rutten K, Barfacker L, Devry J, Erb C, Heckroth H, Karthaus D, Tersteegen A, van
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[0368]

[0369]

[0370]

[0371]

[0372]

[0373]

[0374]

[0375]

[0376]

ZIHSd 10-2013-0139834

Kampen M, Blokland A, Prickaerts J, Reymann KG, Schroder UH, Hendrix M. The novel selective PDE9
inhibitor BAY 73-6691 improves learning and memory in rodents. Neuropharmacology. 2008 Oct;55(5):908-
18.

PDEIC ¥4 T2 EZ:

o) 2418 PDE9A2 W4l PDEIC7F ARE%aL
o] A%k PDE9AZ 4]} %A]-%
3,3,3-Ef] EFo2-2-vd-2 g

Agsto]l TAANA F v

1G] &A:

w4 gSto] B3 50nM ZAREH, 3mM CaClys itk 2ol A
WAooz FPHJATY. we2 ATldA Ve (1-2-222949)-6-[(2R)-
-1,5-Hato| E2-4-v] 2t E 2[3,4-d] V] E V| d-4-2) o]9fe] Td7 AAlAE

[Core S dE2TS 10002 3t 34 UETS 022 HA38le] GraphPadPrism Ev T2 A3 2T E o]
i

Z AR vk 1600 ARte 98, Al k= (1E) 9] NS ded TREZC weh desia Alde

A2 gl ggh=ol

FEF A EHS ATIHE AL YT Aotk od@ UAdE

] g2 54 3t 3t
o] A= A Yrlste AL oY},
317] FollAdi H3 PDE9A o] PDEICO] thdl 31gt&Eo] M3 s Yehle AEn (A8 x)E Al&stn Ut

e == H(PDEIC Aol gk ICs[ =t (nM)])/(PDE9A2 Al vt ICs[tH=E(nM)]) o]

Arel W AAH FEt Ao ANHIL YY) SR AL E(GH 25)904 Aelh nish e AF
AR S gk

(<3

dole= £l 7led Aafel] wet %Xé%‘ T 3
12 SFC 3 712 HPLCOl A A& o]/ Al A
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33 A (A HE ICso PDESA2 kil
[nM]
A 1* 450 3
B 2% 5 143
C 3% 23 34
D 4* 242 22
E S* 60 14
F 6* 58 15
Gl 7* 31 15
G2 8* 85 63
Hl 9* 19 46
H2 10* 13 120
1 11* 233 >43
J 12% 80 38
K 13* 7 328
K T4 (A€RoIAA 1) 73 3
K 15 (A&Z)| 4R 2) 4 424
L 16* 5 245
M 17* 16 78
M 18 (A&Xe]44 1) 5 255
M 19 (A&3144 2) 1345 0.61
N 20% 31 68
(6] 21* 433 10
P 22% 21 49
o) 3 3 187
Q 24 (A&F18A 1) 218 8.9
[0377]
SIEE AYE | AAd ME ICs0 PDE9A2 A=
[oM ]
Q 25 (A€R144 2) 7 197
R 29% 11 117
R 30 (A2 AA 1) 304 4.95
R 31 (A&l A 2) 7 186
S 32% 7 117
S 33 (Aol gA 1) 4 181
S 34 (A&l A 2) 388 1.68
T 26%* 32 >400
T 27 (Aol AA 1) 11 250
T 28 (A& 4A 2) 360 7
*EAx AT 2FE
[0378]
[0379] AAN &3
[0380] ot o] 312 ¥XEE AP 5% 23 TXEB QAN Z2%5S oujsts Aer dojxt,
[0381] A W &= F3[Prickaerts et al. Neuroscience, 2002, 113, 351-361]1¢] Zx}o| u}

o> oo
e
Lo
o

U orfe
©>
=

ot

F 1% A& (Novel Object Recognition test)ollA, AF8]Z ¢1x] A|¥ W= F3[van der Staay
et al. Neuropharmacology 2008, 55, 908-918]el 7|&¥ Hxje| wlg} T-nj2 2z wd] A& (T-maze
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[0382]

[0383]

[0384]

[0385]
[0386]
[0387]
[0388]
[0389]
[0390]
[0391]
[0392]
[0393]
[0394]
[0395]
[0396]
[0397]
[0398]
[0399]
[0400]
[0401]
[0402]
[0403]
[0404]
[0405]
[0406]
[0407]

[0408]

[0409]
[0410]

[0411]

SIHS31 10-2013-0139834

R
N
N
Lo
o
s
2
s}
:?1:'
Y
fr
t
roh
ox
N

spontaneous alternation test)o & A &E = gv}. AEEZ AHd @3k

T Qe FASS Frav

il

wA POE9S] th@ oAl 54 olsle], B wwe] Mt HRBE e oze kB4 54 AZE F 3
o.

A 59, B odgel met GRS oy, 732 olF Ui, E-oFE 4EAE2 9od e Auxy
W/EE FYL olF AAE okl A st o gl olge ehd & gt

FHEE TF YAClE, & FF 23, F9 W AY 54, B B, B FW) AF AL
(re), &b FHAN Feld wE 5o wopl A st olge] Frkel Ei tebAQl o] ge e & QS A
ol

gty Az

oFo}:

WAl 2 Aok (WS AI7EE D Ao d)-E g o d o i -N-H B}l

gels A ek 2 4-H| A-(4-W| EA] -5 D)-[1,3,2, 4] T E] o}t E A F & 2 4-T] A Tlo| =

APCI: ti7]%t 318 o]3H(Atmospheric pressure chemical ionization)
ACN: oM EYEH

CDI: 1,1'-7bRdt]on|th&

DEA: tlel&o}nl

DIPEA: t]o]A 2ol golnl

DME: 1,2-t]d5 2]l gk

DNF: v & 3£ 5obr] =

EST: AR o] &3HMSelA)

EtOH: o &g
Exp.: AA]d
h: AIZHE)

HATU: O-(7-oFAHHIZER]o}E-1-¢)-N N N' N'-HEZHE 25 A ESF R EIAFH o E
HPLC: A5 A A=ntE 1wy
HPLC-NS: AZHE uAd%S A a2vtEagy-d3 249

M: =(mol/ ¢)

MeOH: wl&EH2
min: ¥
N ek

NWP: 1-wE-2-9] E2f v =

Rt AF AIZHHPLCOA)

SFC: ZUA FA ARvlE Y]

TBTU: O-(WIZEZ|o}E-1-)-N N N' N -HEHHE 2 H HEGZFRHE
=

TFA: EFEFQ
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[0412]
[0413]
[0414]
[0415]

[0416]

[0417]

[0418]

[0419]

[0420]

[0421]

[0422]

[0423]
[0424]

[0425]

[0426]

[0427]

[0428]
[0429]

[0430]

[0431]

[0432]

[0433]

[0434]
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THF: H EgslolmzFat
TLC: ®Hg ARwhE1#9]
LC-MS "

w1

MS X 3: Waters Micromass ZQ; HPLC X -3: Waters Alliance 2695, Waters 2996 tlo]Qe = oj#o] 7
Z7]; A% Varian Microsorb 100 C18, 30 x 4.6 mm, 3.0 tm; €= A: & + 0.13% TFA, €= B: ACN;
Hl: 0.0 ¥ 5% B — 0.18 ¥ 5% B — 2.0 ¥ 98% B — 2.2 ¥ 98% B — 2.3 # 5% B — 2.5 ¥ 5% B; #5:
3.5 me/+t; UV 7% 210-380 nm.

Yy 2

MS X 3: Waters Micromass ZQ; HPLC =] -3: Waters Alliance 2695, Waters 2996 tlo]e = ofjgo] 7
Z7]; AA: Varian Microsorb 100 C18, 30 x 4.6 mm, 3.0 mm; €=M A: & + 0.13% TFA, =N B: MeOH;
wW: 0.0 5%B — 0.35 % 5% B — 3.95 ¥ 100% B — 4.45 & 100% B — 4.55 ¥ 5% B— 4.9 ¥ 5% B;
Frér 2.4 me/¥; UV HE: 210-380 nm.

Wy 3

MS A 3 Waters Micromass ZQ; HPLC “&X] f-8: Waters Alliance 2695, Waters 2996 t}o]Q.= ofdo]
Z=7]; A9 Varian Microsorb C18, 20 x 4.6 mm, 5.0 mm; =N A: & + 0.15% TFA, €= B: MeOH; -uf:
0.0 ¥ 5% B — 0.25 & 5% B — 1.90 & 100% B — 2.05 % 100% B — 2.15 & 5% B — 2.25 ¥ 5% B; 3
5.2 me/+t; UV 73 210-400 nm.

W 1E so|==

7171+ LC/MS ThermoFinnigan. Hplc Surveyor DAD, MSQ Quadrupole; Z#: Synergi Hydro-RP8OA, 4 um, 4.60 x
100 mm; €= A 90% & + 10% oMAMEUEZ + 42y EEHo]E 10 mM; €N B = ACN 90% + 10% H,0 +

NH,COOH 10 mM: Hi: AC100)(1.5 ¥ F<b), o]ojA 10 ¥ el B(100)(1.5 ¥ FeHE; % 1.2 ml/&; WV

A% 254nm; o] FFY: APCI.
=)

SFC &2 +3: Berger "Analytix"; A#: Daicel IC, 250 mm x 4.6 mm, 5.0 gm; SFN: C0./25% MeOH/0.2%
DEACS&v); et 4.0 me/¥, 10 & &% 40C; UV Z: 210/220/254 nm.

W 5

SFC =] #4: Berger "Analytix"; Z®: Daicel ADH, 250 mm x 4.6 mm, 5.0 m; 8F: C0,/25% MeOH/0.2%
DEACS&v); <t 4.0 me/¥, 10 & &% 40C; UV Z: 210/220/254 nm.

71¥ HPLC ¥4

B 6

HPLC X 3: Agilent 1100; A% : Daicel chiralcel 0J-H, 250 mm x 4.6 mm, 5.0 mm; &=9: AX/EtOH
80:20; <& 1 me/¥, 2% 25C; UV AZ: 71 (200-500 nm).

v 6.1:

HPLC X 3: Agilent 1100; ZAH: Daicel chiralcel 0J-H, 250 mm x 4.6 mm, 5.0 m; &=N: SX/EtOH
85:15; < 1 ml/&, &X: 25T; WV #AE: 7F¥(200-500 nm).

WY 7

HPLC #&X] #3: Agilent 1100; Z#: Chiralpak AD-H, 250 mm x 4.6 mm, 5.0 mm; &=FN: A3/ AZT2HS
80:20; <& 1 ml/E, &% 25T; UV 73 7FA(200-500 nm).
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[0435]

[0436]

[0437]

[0438]

[0439]

[0440]

[0441]

[0442]
[0443]

[0444]

[0445]

[0446]

[0447]
[0448]

[0449]

[0450]
[0451]

[0452]

[0453]
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HPLC #&X] #3: Agilent 1100; Z#: Chiralpak AD-H, 250 mm x 4.6 mm, 5.0 mm; &ZFN: i/ o|AZT2HE&
80:20; & 1 me/&, &Xx: 25C; UV A& 7FH(200-500 nm).

ESELE Y
- Discover. CEM 717], 10 2 35 m¢ &7] 74|

- Biotage Initiator Sixty.

S5 7xo w0 de JuhEel e

AA F4l(stereogenic centre)(E)& 2t 33E: o] Ad AMdA ZAE FRE @A YUE AYstas
e BRE bt gAFES vt=EAl el Zo = fld. gy, olgdt Ao, "Eda-gAv
TEE" Ty "Aa-gAN EFE"Y Ze goj7F & AAEE Aels yelhly] f5te] mA" FxRA o
oo wm

=] ] )\EO_;‘ Tjr

sttel a7} Bh7lel FolATh. AR TERAL T Pk
XX

L,

Ef2-FAr EFE

Edx-AE ERE

F7he gl "Eda-vhAn] EE"2 A2 dAstetE AdEs Zhe it

~ XX

Yy

Aol JACEN2-2pAr] E3HE)

2.00 g(13.9 mmol) EWA-APO|EZHE-1,2-T)7HE A4S 0ColA 16 m¢ EtOH®F &3sbar, 2.21 ml(30.5
mmol) ElQdE2dlol=2 HAA3] Hrietsitt. EFES Aoz 7A7l 3, 147 B mukA e &)
S 7 SelA AAG L, AAES SA5E A7 dFuY geE B8 oJFA AT 2.71 g(98%) 2] BAE

MS(ESI pos): m/z = 201(M+H)"
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[0454]

[0455]
[0456]

[0457]
[0458]

[0459]

[0460]

[0461]
[0462]

[0463]

[0464]

[0465]

ZIHSd 10-2013-0139834

at7] AAld el shgtee ASshs olib(diacid) S &% wd =AM AR&Ste] Al 1A9] Azt FAFSHAl S E

ATt

A A o 7= =% 22 R[£] MS
(ESI pos, m/z)
Q 1.12 201 (M+H)*
A A ¢ 1B ~ (M+H)
Nz-gpAlv] E3E ° O | (8% 3)
0\/ OH
(o} (o]

A e 2A(EAT] E9HE)
X,
NH,

8.00 g(89.7 mmol) 2-opn|=-Z 23] 24FS 83.0 me(0.93 mol) oFMEL F4E W 88.0 ml )
o ik EEES 100ToA 1352 Fot awkAIRY. EulE A2 stell A AlAS A

A7rslar, & 2 StellA AAS &, 204 mé(816 mmol) HCI1(4 M <=
SRAAT. S8 e SelA AASRDAT. 1-FEEQ0 0 AR
stk 116 g9 EAS] SPES solmzIRetels JonA £E

c

MS(ESI pos): m/z = 88(MHD) '

Aol BACERN2-2pAr] E3HE)

EAX-FAN EFJE

1.00 g(4.09 mmol) 5-o}n)=-1-(4,4-T)ZFQ 2-Ato]F 23 A)-1H-3] g} FH-4-7} 524 ol =(PCT £33 =9 A
WO 2010/026214%., AA)d 84 FF)S 15 MY T4 EtOH®} &3atar, 2.46 g(12.3 mmol) e AA4 149 313
E 2 0.66 g(16.4 mmol)Y] FASIIEF(FS 9 60% AEtH)S AU, whe EIES nlo]m 2w 9

Bo|A] 308 FoF 40CRE 7145, FIES Aeoz Yzha7|a $AUEF SH4 M 89S 17}
sk, gulE 7t sl A AAEUT. BFES BFHE HPLC(EEY A 2 + 0.13% TFA, &= B: MeOH)
of o AAA. 0.70 g(49%) 2] BAE] 5= ).

HPLC-MS(™ 1)@ R, = 1.24 ¥#

MS(ESI pos): m/z = 353(M+H)

3t7] Al FFEES, Fede o= AHZE &9 EAZA AFE3t] Ao 349 A|zx9 FAFSH
A FAAFATHET B fsle], PCT E3 =Y AWO 2010/0262143%, AWO 2009/121919% 2 AWO
2004/099213.5 #Hzxd 4 Juh).

moyg
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AAd | 72 zu 24: 2 R |[MS
ofu] = 24: _ I[g] |@sI
SN2 =4 =
pos,
m/z)
Exp. 3B 5-o}n| =-1- Exp. 1B 1.07 319
(ERx- (lEgsto=a- (38 3)| (M+H)"
A \‘\\ o) @-4-¢)-18-
£gE) S!lfﬂr%—4—
A4 ofr]=
° (A A BR

A|WO 2009/121919%
AAd 11B #F=E)

Exp. 3C 5-obn] 21 Exp. 1A | 081 [326
(EdA- (4-g-s=9-3 (3 1) (MHH)”
2HA 7] -9)-14-¥] &4

38) FHEAL ol =
¥ / | @A e wn

A|WO 2004/099211%
AN d 354 Fz)

[0466]
[0467] AA A JA(ER2-EAu] E3HE)

0

o F F

Edx-gAv] EFE
[0468]
[0469] 0.200 g(0.568 mmol) 2 Ale 3A9] #3ES 0.157 ml(1.14 mmol) EFdoelyl & 5 pp DMFS} £33ttt =

el 0.237 g(0.624 mmol) HATUE Z7Fstar, olojA Wb ZFES HA-2oA 102 &t wHAIZT. Z3&

o 0.042 g(0.568 mmol) OFMEAL Sfo]=gA=E Hrtstal, W TFES A-20A 1A3F 9k wRkAIH T

EHES BHE HPLC(EEY AT B + 0.13% TFA, &3 B: MeOH)ol o8] AASATE. 30 mge] AAEo] 4

SE .
[0470] HPLC-MS(H 1): R, = 1.03 &
[0471] MS(ESI pos): m/z = 409(M+H)"
[0472] Ao SA(EA-gfAn] Z3HE)

T
™ /
N
(o) Cl
F
F
Edx-gAn EFE

[0473]
[0474] 0.150 g(0.426 mmol)<] AAd 3A¢] FAES 2 e THFS E3slgct. E£FES 0C= WA 7], 0.036 ml

= U
(0.426 mmol) SAHFZetol= 9l 13| DNFE H7bskgivh. ¥h& E3F=S 01

a

oA 1AIZE E3F REAI T
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1S E9hEo] 2 m¢ ACN 2 0.426 me(0.851 mmol) EFdEad otz k(g 2o 2 )S Hrlsidie. &%
ES 2A13F 9 wWkAl7]aL, o]ojA 0.213 m¢ HCL(E] &2t 9] 4 )& AAH3] H7Fsidlvh. WeES 323 &
oF WAL, EFHE] odolAEHelE W X3} A slFAYERF 98 HUEdY. f15S B ¥
A4z A, FAIESR Ao AzA AL, £40] ¢ 2 mr) @ w7kx LS REHo = Z=uA AT
F71e] AA §lo] EFES o dAlA A2 s
[0475] HPLC-MS(H 1): R, = 1.40 ¥
[0476] MS(ESI pos): m/z = 385/387(Cl)
[0477] 3l7] AAdo] e, ASatE Ak E BEARA ALESte] AAd 5A9] AZzeF FAMSHA A E AT
A4 7z 22 24 | R[E]| MS
(ESI
pos,
m/z)
Exp. 5B (o] Exp. 3B 1.12 | 351/353
(@)
=g S O3 1)
gAr SN
= E b
o) Cl 0
[0478]
[0479] AA G GA(ER2-JA | A ES] EIE)
O,
>\ < P HN A\
N—<‘ | N
H “\\J%N N,b
(o]
Eda- dAol AT EHE
[0480]
[0481] 0.200 g(0.628 mmol)e] Al 3Be] 3325 1 m¢ DMFSF E3atgith.  0.261 mé(1.89 mmol)e] Eg]o]€o}nl
2 0.222 g(0.691 mmol)e] TBTUE H7Fstitl. WHE EFES A4 108 ¢ WHAIZT.  o]oA,
0.078 ¢(0.628 mmol)e] Ao 2A9] 33HES H7beta, EF=S A2oA 1A ¢t WRAAY. EFES
A ) HPLC(EZ A: = + 0.13% TFA, &= B: MeOH) ol &3 AAsATE. 190 mge WA Eo] 55U
[0482] HPLC-MS(®} 3): R, = 1.03 &
[0483] MS(ESI pos): m/z = 388(M+H)"
[0484] AA G TA(ER - A0 E3HE)
fo) (o]
N\ o} HN)ﬁi\\
N_él [ “n
H “\\‘KN &
(o]
Eda-dAn B8
[0485]
[0486] 0.200 g(0.628 mmol)e] A AJd| 3B9] SFFELS 1 m¢ DMFF E33gith.  0.174 ml(1.26 mmol)e] Eg o gdolvl
2 0.222 g(0.691 mmol)2] TBIUE #H7lsldth. w®bE EZFES AL 108 B¢k wHkAZHY. o]ojA,
0.066 g(0.628 mmol)e] 2, 2-tjHlEAl-cEolul e H7lsta, EFES A2oA 1A7F & wHkAF



[0487]

[0488]

[0489]

[0490]
[0491]

[0492]

[0493]

[0494]

ZIHSd 10-2013-0139834

oo}, HCI(2 M &M H7tstar, £3dES &5 & HPLL(
& gAsklct. g

ololA, &S DC
B: MeOH)ol|l 93] AASFTt. 170 mge] WAES =589},

HPLC-MSC(*J™H 3): R, = 1.01 #

=
(o
fr
x
o
ol
3
_Q
:[o
Xy, N
01)1-
tlo
ol\
i
>
N
K
S
N
oo
jou ]
=
=
2
oo
i
12
=
s
+
<
2
)_]
S5]
>
oo
e
12

MS(EST pos): m/z = 360(M+H)"

Aol BACERMA-YA] A =] =)

\\\\

Edx-PA ol AAEY £FE F

0.200 g(0.568 mmol)e] AAJe] 3A¢] E3ES 1.0 m¢ DMFRF E¥atgith.  0.432 ml(2.84 mmol)e] DIPEA 2
0.200 g(0.624 mmol)e] TBTUE H7FslSicth. wbg EFES A2oA 108 5 WREAIFTH.  o]ojA], 0.140
g(1.14 mmol) 2] AAel 2A9] 3FES H7ista, EFES A0 243 F¢F WA AT, EdES £3HE
HPLC(&-=H A: & + 0.13% TFA, &% B: MeOM el 93] AT, 70 mg(29%) ] BAES F5318lT).

HPLC-MS(™ 1): R, = 1.23 #

MS(EST pos): m/z = 422(N+H)'

}.
]_

o

o
o_>,’_, 010

ol
o

AE =% BARA ARESte] Aol 8A9 Axel fAMSHAl 7] A4l FEEE
ot

ol

u
32
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A4 T2 zu 24 |RI[E]| MS
(ESI
pos,
m/z)

Exp. 8B JI\ /n\o/ 131 (1\29:1) )

=] A— H A i

=l mluﬁ o=z |(@E 1)

A v gz2gol=

=gE _\7=°

o] g
/

Exp. 8C HO . %i\ HO/YNHz 410

<, H Q M+H)"

o ALY o

YA I A E
e :
F
Exp. 8D o OH 1.12 410
Ed A HO H_OEHL I \/N )\/NHZ 3 D | vy
o N
AA A S "
E3E _
b
0.99 367

Exp. 8E w o \ 8o =} A

= A~ 2= =4

=es NN W FAHE OB ey

A m N

z3e

g F

AL-o A 30+

=

361 10-2013-0139834

2.5 m¢ DCM F2 0.160 g(0.391
=l & 30ToA] 302

o}

10 mt E3 HAFLUER S Hrbel

[0495]
[0496] A Ao AC(E i -ERAm] E3HE)
HN
P
N N
HN
F
F
=
Edx-gAn EFHE
[0497]
[0498] 0.182 g(0.430 mmol) HZ2=-vw}&l HEQUWs 2.5 mé DM E33-dtt.
mmol) AAle] 8D2] 3}gES A2oA Hrlsldrh., WS EIES
WERAIZATE, EEo] 10 m E|lQIZMIEF gI(E F9 109) Z
i, TFES 208 T wRAHEY. fU15S BEAYAL, FASS
AFAYER 02 AFHeta, AFA7A FEAZ T
[0499] HPLC-MS(¥ 1): R, = 1.18 ¥
[0500] MS(ESI pos): m/z = 408(MH)'
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[0501]

[0502]
[0503]

[0504]

[0505]

[0506]

[0507]

[0508]

[0509]
[0510]

[0511]

[0512]

ZIHSd 10-2013-0139834

AR ALg3tel Al S Az FASH s AN SRS FASHA.

o
olo
2L
rr

o
R
o
o
N

T

z
it

AN FZ &9 &4
Exp. 9B \ Exp. 8C
_ e
Edx \ H\IL | \,N
AA el A€ Sy
EHE
F
F

Ao 10ACE HE-A o] A Ee] =9t=)

0,

v %
N N
HA%\“\KNl N

%}/

N\

ER2-GAZAEY EFE

0.450 go] AAle] 3¢ 3AES 3.5 ml DMF 2 0.273 g(2.21 mmol)e] A4 249 33tEzn Z3algitt.
1.00 m¢(6.64 mmol) DIPEA % 0.390 g(1.22 mmol) TBTUZ #H7}seta EFES 1A7F EoF wukA R, E3&
S BHg HPLC(RZEH A B + 0.13% TFA, €39 B: MeOH) ol <ola] AASIATE. 360 mg(83%)e] AAHES 4
s T).

HPLC-MS(*E 1): R, = 0.85 &

A w

MS(ESI pos): m/z = 395(M+H)

A 1IA(EN2~-2kAn] E3HE)
N
N\ Hiji\\N
‘\\\‘j%N N

F
EW2-GAN EEE

F

300 mg(1.23 mmol)9] 5-o}r]x=-1-(4,4-tZF ¢ 2-Alo]| Z 23 A)-1H-1] 2} Z-4-7H A AL oln| = (A 37 38
AWO 2010/026214%., AA] 8A Fx)E AL 3dlo] 4 ml F4 EtOH, 326 mg(3.07 mmol) EWA-Alo]ZFEIEL-
1,2-t7FEYE™ 4 0.197 g(4.91 mmol)®] FASIVGEF(FF 9 60% AErd) 3 E3fatqict. Wk

o] Z 23 Q Bof| A 458 B¢t 140CE 7FEAAL.  &vlE #<d sl AASHT. AFES 23E
(&= A & +0.13% TFA, &= B: MeOell 93] AAIsIATH. 210 mg(51%) 9] FA FES F533

<

T
o

T

e

o

=
HPLC-MSC*J™H 3): R, = 1.19 #

MS(EST pos): m/z = 334(M+H)'
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[0513]

[0514]

[0515]

[0516]

[0517]

[0518]

[0519]
[0520]

[0521]

[0522]

[0523]

[0524]

[0525]

ZIHSd 10-2013-0139834

[foi
i

AAd 11IB(E @A ~-2kAn|

Q

Eda-gAY EFE

8 m¢ T EtOH 59 0.8 g(3.805 mmol)¢] 5-o}u|=-1-(E|Eg}alo]| = 2-3 &-4- )-1H-3] g} F-4-7} 224k o))
=(PCT £3] &9 AIW0 2010/0262145 3F=x)e] fMel 0.457 g(19.6 mmol) e FAIFVEF(FH 9 60% HE
M) S Ao A o]l Hrpskivl.  muk &9 1417 Foll, 1.2 g(11.42 mmol) o] EdA-Alo]F 2 ek-1 2-
Q7R EZ S H7lstal, whg EFES vlo]a 2wt QB A 458 < 140CE 7FAAAS.  $vE 2t 3
AN AAGATE.  FHFES DM &aiA7]a, E& Hrbela, s EEARET. #§715S SRV ER AdelA
AzA7]3 7H9E ShollA FHAIFT. 2H EAS YA AZeE 29 (Cy/EtOAc 80/209 41 100%) <l <] 3|
gAISt] A9 sES G LA ZA F55TH0.64 g, 55%).

HPLC-MS(®H 1Eh):R, = 6.21 &

MS(APCI): m/z = 300(M+HD)'

AL 11C(E #2=—epAv]

=3t=)

[o]
N\ H \
7\
N\

EQ2-FA EFE

10 mt 5 EtOH 59 0.85 g(3.91 mmol)®] 5-opu]ie-1-(4-wE-3 2| 9-3-)-1H-7] &HE-4-7H 544 opn| =
(PCT 53] =9 AWO 2004/099215)2] &Mell 0.47 g(11.74 mmol) ] FAIFUIEF(FH 59 60% dgH)S 2
2 Bhel] A2oA] " e, wwr 3k 1A7F 3o, 1.28 g(11.74 mmol) 9] Ed~-Alo]F 2R E-1 2-T] 7}
UEHS Hrbstar, vk &S vlolaz2at @2elA 458 & 140TE 7FAAIZIY.  o]olA, whg 3

S SCX FFEFA Aol Febeta, dEYol RdE s, TEAX $, AFES ZUA AZvtEIY
(DCM/MeOH 90:10)ll o3l AAlste] TAe 3= WA DA ZA] 5313 0H0.63 g, 52%).
HPLC-MS(*}¥ 1Eh): R, = 5.92 &
MSCAPCI pos): m/z = 307(M+H)"
AAe] 12A(EN-gkAn] E3HE)
NHZ HN/ﬁI\\

HN N

%“““m' N

EF

Eda-gAn EFE
190 mg(0.570 mmol)2] AAJe] 11A9] 3}3H&ES 0.281 mb EF<1 2 0.093 me(2.30 mmo ) + MeOHOF &35}
of. 0.103 ml(1.45 mmol) SFAEE R o|=E 0TAA HH3] HA/sIdT. ETFES LA 1247 S9F
dix AT, WS 72t StolA AlAsIRTE. AFEC 0.5 m MeOHS H7bstgict. ]ow, 0.407 m(2.85



[0526]

[0527]

[0528]

[0529]
[0530]

[0531]

[0532]

[0533]

[0534]

[0535]

[0536]

[0537]

ZIHSd 10-2013-0139834

mmol) 2] FREUYol(MeOH T2 7M)E 0CoA H7tsta, =¢&
g e Adsa, piE WA A7 oa) pi-lw EAs
TFA, &% B: MeOH) ol oJa] AAlate] 110 mg(42%) 2] BAE

HPLC-MS(®™ 3): R, = 1.04 #

MS(ESI pos): m/z = 351(M+H)+

Ao 12B(EH2-2tAH] S35

\\\‘

0

Ed@x-#GAn EFE

0CE ¥Ztd F4 EtOH(5 m) 2 5 CHCl3(5 mb) o] EFEo) offdE=eto]=(2.27 m, 30.82 mmo)E A
3 Hrbsla, & Zob whlk s WA AATH,  FS5 CHCL;(5 ml) ¢ AAe 11BY] 3=

(0.410 g, 1.027 mmol)2] €HE& Hristar, EFES A2 WA wRkAZY, &5 7t skl A
I, AHFES T4 EtOH(5 mb)ol] 83JA17]3, MeOH(30.82 mmol) 3¢ 6.4 mle] 7.0M &E o} §HS
=

SES 0CAAA 208
o EFES A2 12413 S WA T ﬁuﬂ% 7k slol A AAS T HE AA
ZEol=2A FEI, F7te] A flo] vhg dACA ARESFITH0.37 g, HPLC-MSel <3

HPLC-MS(®H 1Eh): R, = 5.38 &

MS(APCI pos): m/z = 317(M+HD)'

Aol 12C(EdA-eAY] E9E)

NH,
HN H'j‘\ M Sn
\‘\\\ \N N,
7\
N\

Edx-GAV E4E

S 3}
H

_1

0C=E ¥7tel 7 EtOH(4 me) B 75 CHCL;(10 me)e] EFE] ofMEE=Eefo]=(4.38 me, 61.7 mmol)E X
SYPES 0CNA 200 &< wyk sholl WA F CHCL5(5 me) ¢ AAle 11C9] 3h3H&

A7beta, EFES A2oA vl WAL &lE 7t St A Al

ZHE 2 MeOH(72 mmol) 9] 10.3 me9] 7.0M ¢FEuo} &N Z7baigict,
WRkAIZ T, ulE el StellAl AASIGITE. SlelERIFREO|E oA
Al glo] v WAl 1 XA R AFSEATH0.85 g, 3 84%, U-NMRO] ]

5 A7psta,

]

ﬂOL' offl

(0.63 g, 2.057 mmol)¢] &NHE
5 MeOH(10 me)el &3]
M-S A2 1243 &
]

| A% QYR F719)

s

N

R

Wy e
o 2 i o
T

r o

HPLC-MS(®H 1Eh): R, = 5.15 &

MSCAPCI pos): m/z = 324(M+H)
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[0538]

[0539]
[0540]

[0541]

[0542]
[0543]

[0544]

[0545]
[0546]

[0547]

[0548]

[0549]

[0550]
[0551]

ZIHSd 10-2013-0139834

Aol IBA(E A 2-ep M m] E9hE)

— O/
N o
N :

24 EtOH(12 me) 39 1.6 g(10.24 mmol)e] 2-o}A|€l-Alo] & A wE oA E(E/[3x T,

Med. Chem, 25, 109, 1982]o] 7]&¥ mulel] uwta} Ax)2 & obuI(1.4 m¢, 20.4 mmol)S H7bsh

% 0.122 ¢(0.307 mmol) 9] A PIFFUEFS H7lskieh. W %1}%% o|ART} QA 45% F<F 140T

2 7FAA7IAL, AAE o3A]TaL, 7] 2dE AT 2 EAS EdAl aErtE 29 (Cy/EtOAc
T g

=43
70:30)°l o3 AHAste] FAQ IFFES FHA LAdRA . 9.2%) .

HU
g o

-

Y

HPLC-MS(®H 1Eh): R, = 0.87 &

MS(APCI pos): m/z = 192+

ERENR L
A 1(ER2-ehAv] E3E)

HN\ I \,N
N N
% Q
\
[\ )\\?F
F

EdA-gAY E}E

22.0 mg(0.306 mmol)e] TEFH-2-& 2418 2 g T THFY Z=FA17]a, 0.471 me(1.22 mmol) n-H-EaE(E
Fol F9 2.6 mol/L)E& E3E 9 "4"6} ol HA7tatdel. WkE EStE S A20A 308 FoF WY 1 m
<= THF 5¢] 0.110 g(0.278 mmol) 2] A Al 8B¢] 3}eHE2S 10%
EIES 0.28 ml H,80,9F 4 me THF/g(4 1) &E3Eo A7 3z
|AS HUlsta, ddotAlHo|ER FEUT. 7SS AXRA7Ia, §WlE TEAIA

= 4

HPLC(&Z9 A: & + 0.13% TFA, &

BoF Folatel A7KSIh. 308 Fol, whg
O EFES L5AZ B BRAAG. =

MS(ESI pos): m/z = 390(M+H)+

Ao 2(EdA-gAr] Ejte)

Edx-gAn ERFE

0.190 g2 AAd 6A9] 3}eHES 3 mé DME 2 0.273 g(1.14 mmol) WA Alky EgHsiict, whHe EES
vlo] A= u QB 1A7F FoF 130CE 7FEA Y. |vjE F¥A7|a, FFES B3 & IPLU(EEY A &
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+ 0.13% TFA, &= B: MeOH)oll 93] AAIs3ATE. 70 mg(55%) 2] AAE] 5=},

[0552] HPLC-MS(H 1): R, = 1.11 ¥
[0553] MS(ESI pos): m/z = 370(M+H)"
[0554] ALl ofn=E &3 BA R ALgEe] AAd 29 AR FASH &7] AAldY FEES AT
AN 7z zw 24 RIE] MS
(ESI
pos,
m/z)
Exp. 3 (\o Exp. 7A 1.17 342
EPx- N== H']l\ l \/N (M+H)*
R 3
A . ( ¥4 3)
=3E
0
Exp. 4 /L Exp. 4A 1.20 391
Eda- NP HN (MY
N= O (%d
A NG
=¥gE Q
EF
Exp. 5 Exp. 8A 1.38 404
E@a- HN A (M+R)"
A o
244 ] SN
E e Q
7
N7)\ F
F
Exp. 6 0 Exp. 9A 137 390
Eds- HNJEE\\ (MHEH)"
| L w1
24 SN ( )
E%E %
i 0O
N > F
F

[0555]
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[0556]

[0557]

[0558]
[0559]

[0560]

[0561]

Exp.7 o Exp. 9B 1.42 390
EQA- HN i N
A (349 3) | (M+H)
EgE )
Y
F
Exp. 8 jj\A Exp. 10A 0.97 377
Efdx- H']‘\ I N (M+H)+
RN W 1
2 A NN (b
_ 7\
=945 /)j\ =
N A
A 9(ENA-TMn] B3HE)
e
N /
N
L3
EQx-gA N EFE
Aew vkl o], 0.426 mmole] AAle] 3A9] IFERFEEH
ml EtOH 2] 0.062 g(0.832 mmol) E]QolA|Eclu|=Z #7}5}it}.
S EHEL HPLC(R=9 A: & + 0.13% TFA, 8= B: MeOH)ol| ¢J&
55 At.

HPLC-MS(H

MS(ESI pos):

1 Rt = 1.37

n/z = 406(M+H)"
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[0563]
[0564]

[0565]
[0566]

[0567]

[0568]
[0569]
[0570]

[0571]

a3to] AAd 99 Azt GAEHA B AA e 3

A A] o TZ 22 24 2w 24: | R[E] MS
9 = Z22A4E
(ESI
pos,
m/z)
Exp. 10 " N QoA Eolu|= 1.21
] A— N
=dx D)ﬁ‘ | ) o ee 372
A : . (M+H)"
3 (/")Q'\ 5
S
Exp. 11 ] \/N L1-gjdd 1.15
Edx- D)\' N At (9 3) | 435
Exp. 5A .
A v % N (M+H)
sue | 4
IR
0
Exp. 12 HN N 1.15
| N
Eda SN (84 3) [ 407
CEES L Exp. 5A .
XL (M+H)
N
3 4
b »\NH dF
Ao 13(EdH-FAn] E31E)

f&\

PF

Ed2-gAn E5HE

100 mg(0.215 mmol) 2] AA|dl 1242] 3}gHE

° °
k& ziq}éiwﬁ

§59)

0.13% TFA,

HPLC-MS(*2® 3): R, = 1.36 &

MS(ESI pos): m/z = 387(M+H)

718 14 A8 AF83Fe] HPLCO

nlo]m 2 u QBS
<9 Egodelyioz a3t
B: MeOH)oll 2J3] | a}o]

A afed

s

ofel 3

Aol A £2](enantioseparation) W :
HPLC &Xx 3 : Berger Minigram; Z%:

MeOH/0.2% DEACS&ml); 4

D10 ml/E, 2=

7)o}

=0=]

q}

Al e] 3}

Daicel 1IC,
40C;

_77_

5.0 m,

&= 100 bar; UV

< 1.00 m(6.07 mmol) 1,1,3,3-
A]Zi Bor 175CE 7FEA AT,
stoll Al A AT, 2
45 mg(54%) 2] ®AS 3L

o] AgideldA=s 2

250 mm x 10 mm;

Sk
H

=]
=

SH=

=
=

Kol
=

A< 210 nm

==

1

I

W

o1 10-2013-0139834

et

Sk A £,

& DCM/MeOH 92 & ®
€ HPLC(EZ A & +

=

[e)

o
0]
J

C0,/30%



[0572]
[0573]

[0574]
[0575]

[0576]
[0577]

[0578]

[0579]

AN Tz RIE]
Exp. 14
Edx- L i
A&% (884
o] 4gA 1

— E F
Exp. 15 HN A 378
Efdx- Ny l N ‘
AL% (g 4
oA 2 VAR

— E F

S=rjolaee &% 2

AN 72 29 3a | R[®] | MS
(EST
pos,
m/z)

[o]
Exp. 16 HT\ ™\ 1.42
Edx- S b33 (33|
= E x]-
24w A=A -
e, N/ \ 2-vd X2

AA ] 17(EWRA-TA0] T3

N N,
\g/ / HNJI\\N
\\\“k\N N’

Efda-gAv EFE

176 mg(0.431 mmol)2] AA]d 4A9] 3TgES
= 60ColA 6217 Bk
Z}ES G LR AdelA oA a
A

oA,
CEET S
AA LY.

mg(26%) 2] WA=

HPLC-MS(*d™ 3): R, =

olo] A,

FF

MS(EST pos): m/z = 407(M+H)'

ALo|A 3 m¢ THF 2 122 mg(0

WHLA| AT
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DCM 2 EtOH=E
E + 0. 3% TFA, &= B: MeOH)ell

=

361 10-2013-0139834

ARA Ao el 139 Alzek fAlsHAl 8] AAlele dgtes

.302 mmol) & Ak Z3gts)
).

£gRe B2 Ay, DNOE
$2AZG. SE 4 sl

ofa AAsrA. 45



[0580]
[0581]

[0582]

[0583]
[0584]

[0585]

[0586]

[0587]

[0588]
[0589]
[0590]
[0591]
[0592]
[0593]
[0594]
[0595]
[0596]
[0597]

[0598]

[0599]
[0600]

[0601]

SIHS3 10-2013-0139834

71g 14 & AFEste] HPLCol 93] ®AS 3lstEe] Aol dAES w28kt
A&oFol A 2l W
HPLC %] 3: Berger Minigram; ZA™: Daicel ADH, 5.0 gm, 250 mm x 10 mm; *H: 8FN (0,/30%

MeOH/0.2% DEA(S&m); #<: 10 ml/&; &%: 40C; ¢=: 100 bar; UV = 210 nm

AA 4 TZ R[#]
Exp. 18 /N\

Edx- \L@ ”NjI\\IN 247

AL Z:7/J§N

o]l QA 1 (39 5)
(5.9 FF

Exp. 19 \(/N\

Eds- 54 “'j'\ | \)\, 2.96

Ay SN N

o4 2 (39 5)
R,R) FF

AAel 199§ AAE A-opAelERE Adgse] Axdta x-d A4 BASAh. dolE Ry A
o 199 shgtzel Ar) Wde] (RR)ol BE A

Ag: dole 43 2 34k AFC1IK ﬂq“?__U]Ei(gonjometer) Ao &A2FE Saturn 944 CCD Aol 3= E]]O]Fj,
HPALA D RU200 3% ol == 2 RIGAKU VARIMAX #87]2%E]9] Cu Ka, €%: 100K.

dole +38 A Axel &g aoF

T+ (Spacegroup) P2,

el A A% 8.560(2) 6.844(1) 15.603(3) 90.00 98.82(3) 90.00
a3 9 15.42 - 0.85(0.88 - 0.85)
HhARS] Z 10857

Lt RRAL 1588

Hit YA (redundancy) 6.84(2.46)

% AL 95.7(79.1)

2™ 2] (Rmer ge) 0.064(0.118)

o} (Output) <I/sigl> 27.7(7.9)

A3 ] @t HF s Aol digk Aojtt.

Mg EAA:

P20l A Ao 199) shehzel tigh HF = A ARdwk

l.s IEHE ] F 4 = 255
GooF = S = 1.154

FA = 1/[sigma™2(Fo™2) + (0.0421 = P)*2 + 0.38 = P1(oJ7]A P = (Max (Fo™2, 0) + 2 * Fc™2)/3)
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[0602] R1 = 0.0695(2207¢] th3l) Fo > 4sig(Fo) 2 0.0829(%E 2334 dlo]Efol] thaf), wR2 = 0.1646,
[0603] Z A (Flack) x 21| E = 0.09(3).
[0604] A 20(EWA-gAn] ZIHE)

N

S |
¥
N —

Z\/

Eda-gAn EFE

[0605]
[0606] 0.060 g AAle] 10A9] =S 4 m¢ ¥ ©24F 2 0.074 g(0.180 mmol) & A%z £Fg&kct. HHS-
EES vlo]la Ry QB 1AZE 59k 120CE 7HEeyt. EFES GV EFuy Ao ofHa7)a
DCM 2 MeOHZ §&A1H . &wlE e stolA AASGIY.  HFES 238 HPLC(EE A & + 0.13%
TFA, €= B: MeOH)oll 3l AAetTh. 22 mge] BAHES TFASY] doaA F5a4tt
[0607] HPLC-MS: (" 1): R, = 0.94 &
[0608] MS(ESI pos): m/z = 393(M+H)"
[0609] AAd 21(EWA-A 0] T3
'
N= HN \N
\\\j% {
W N
g F
EPxa-gAn] B3
[0610]
[0611] 0.190 g(0.519 mmol)9] Ao 8E¢] 33ES 1.38 ml(8.31 mmol)e] EdEXmEn E3slget. EIES
150 Col A 1.5A17F B9t WHAIAY., 93 EFES Aoz WYZr7|a, E3HE& HPLC(EEY A: & + 0.13%
TFA, &9 B: MeOH)oll <Jsl] A H. 90 mg(46%) 2] A E] 55U,
[0612] HPLC-MS(H 1): R, = 1.19 ¥
[0613] MS(ESI pos): m/z = 377(M+H)"
[0614] AA A 22(Ef-EAu] E3HE)
Taa!
™ /
N
8
s)\CI F F
Eda-gAN EFE
[0615]
[0616] 13 mg(0.10 mmol) CuCl, ® 26 ml(0.22 mmol) 3F-FE-YUEZO]EE ANY E33F3th. AN 59 22 mg(0.05

mmol) AAJe 129] EFES 0CANA Foste] H7bstaitt. EFES 25TAA 1AZF &< )
2] 9 mg(0.07 mmol) CuCl, Z 13 m(0.11 mmol) 3F-HFE-UEHOIEE H7}stal, T tA] 208 &<t uiHA|

o &uiE Y stelA AASAT. AFES DNl &3iA17]aL, IC1 B B2 FEIT. EFES EF
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HPLC(E-E< A: & + 0.13% TFA, & B: MeOm)el 93l A3t 2.1 mg(9%) 2] A =S 53T},
[0617] HPLC-MS(H}® 3): R, = 1.46 ¥
[0618] MS(ESI pos): m/z = 426/428(C1) (H)"
[0619] Ao 23(EMA-etMn FetE
N
<\N /  HN

Eda-Am EFE

[0620]
[0621] 180 mg(0.26 mmol, ¥=F 50%, HPLC-MSol <]l S=4k)e] A Ao 12B9] 3}3H&ES 1.00 me(6.07 mmol)<] 1,1,3,3-
ASAUSAZEG) SRS, 0 EPEs doass e gedd 140 B¢ nes
ZtEstodth. Wb EFES DAMC R A s, B2 AAST. f7]15S FANMUEE oA AxA7|, 3
ob sloll A ZFuA AT, Ao BAL ZA ELEU}EZFH 3] (Cy/EtOAc 80/2091 A AcOEt/MeOH 96/4)°) <) A
Ak, olold F WA Z#jA] A =eFE 2 (DCM 100%1 A1 DCM/EtOH 96/4)9 oJ&) AAlste] FAY 3}FES
o] x4 wAZA F53H0.034 g).
[0622] HPLC-MS(8 1Eh): R, = 6.57 &
[0623] MS(APCI pos): m/z = 353(M+H)"
0624] Al RS ALFIHAES 71T 2g 42 A1g3te] WPLC o) Felsgit,
[0625] Aol A He] H
[0626] W3 (semipreparative) F71:
[0627] HPLC wHE3 A|2~H: Waters 600 BX; A : Daicel chiralcel 0J-H, 250 mm x 20 mm, 5.0 m; &=H: Xl
/EtOH 80:20; f4:: 156 m¢/¥-; 25%: 25C; UV AZ: 254 nm
AN 7z R[]
. 24 T N 15.604
Ef- N 4
N N
Aen b (349 6)
ol4A 1
N 0
§prs H jji\, 20119
Edx- \N N/
AR b (348 6)
o]AdA 1
147 y j\ 5
[0628]
[0629] =4 =4
[0630] HPLC =] 3 : Agilent 1100; W'H 6; Z=: Daicel chiralcel 0J-H, 250 mm x 4.6 mm, 5.0 um; &Z: 3
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[0631]

[0632]
[0633]

[0634]

[0635]
[0636]
[0637]
[0638]

[0639]

[0640]
[0641]

[0642]

ZIHSd 10-2013-0139834

AF/EtOH 80:20; #-4: 1 mb/¥; &%: 25TC; UV AZ: 254 nm

AAd 26(EWA-pAu] T3

<\ 7wy

N

o \

ZI\ = A
e

Edx-A EFE

140 mg(3HF 84%, 0.33 mmol)©] AAe] 1209 SHES 1.4 meo] 1,1,3,3-HEGHEAZ2Z 9 1.4 meo] NP
ob Zghegich. Wb EREE, vholAaRsy 8-S AREdte] IARE ol 175TR JFAAIATE. o]ojA], uhE
THEE MeOHZ B 4A7]a1, SCX 7FE A flol Fatetaint.  ghmuol s s, dR=s E4 A
ZokE 789 (Cy/BtOAc 90/1001 4 100%) 9 18] AAlste] wAle] 4aEe WA uA A F55

HPLC-MS(*}% 1Eh): R, = 6.72 ¥

MS(APCI pos): m/z = 370(M+HD)

71g 14 &S AREste] HPLCel ofs A9 dhgh=el AesdeldAss sl

HPLC HFE3 AJ2®l: Waters 600 H3; Z=: Daicel chiralcel 0J-H, 250 mm x 20 mm, 5.0 um; §F: NAl
/EtOH 80:20; %: 15 m¢/&; 2%: 25C; UV A= 230 nm
AA Tz R[]
(o]
Exp. 27
P ”N)jf\\N 17.748
E@x- a 7
N
AL 6
e 7 (34 6)
1284 VAU
Exp. 28
Exéé_ N \,N 20475
= N
A& ) (34 6)
14 2 " \
d V) A=

eSS

HPLC =] +-3: Agilent 1100; Method 6; A% : Daicel chiralcel 0J-H, 250 mm x 4.6 mm, 5.0 um; &ZN:
SAL/ELOH 80:20; %: 1 ml/&; =5%: 25TC; UV A= 254 mm
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[0643]

[0644]
[0645]

[0646]

[0647]
[0648]
[0649]
[0650]

[0651]

[0652]
[0653]

[0654]

ZIHSd 10-2013-0139834

A Ao 29(E W A-g A

[foi
il
(i

|
\N 4/ HN | \,
\\“J%N N,

®

Edx-ZAv EFE

4= EtOH(1.5 me) <] 0.132 g(0.63 mmol)9] 5-o}m|x=-1-(EH Eg}sto] &2 -3 @-4-2)-1-H-5) g} F-4-7} =22 4t
ol =(PCT 53 &Y AIW0 2010/0262145 =)o @ede] 0.066 g(1.66 mmol)e] FAJUEFCEF S
60% AErN)S A dfo] ALoA Hrletdth. 108 Fol, 0.181 mg(0.945 mmol) ] AAe] 13A9] 3}3HES
Zbeta, Wkg ESES uvlolg 2y @ E(Power 100W)olA 40% F9oF 140CE 7FE&FATE.  o]ojA, wt
= 55 #beta, 7] A4S 2EA7IAL, SR EF oA dxzAZdg. #7] B4
79 oA FA 7|, 2o BEAS ZHAl I RulE# I (DM/IPA 98:2)0 o8] AAse] %A IFES
WA A ZA FEIFTHEL mg, 32%).

HPLC-MS("¥® 1Eh): R, = 8.01 #

MS(APCI pos): m/z = 352(M+HD)

719 178 A4S AHgsto] HPLCOl olsf A9 shetEe] Aol dAlE EEsklnt.

Aerdol Al el W

HPLC ®HZ3 A~ Waters 600 H3; A% : Daicel chiralcel 0J-H, 250 mm x 20 mm, 5.0 um; 8=N: Al
/EtOH 85:15; H%: 15 ml/H; =%: 25T; UV #AZ: 254 mn

AX e T3 Ri[#1]
Fxp. 30 AT N 14.754
Eds- N !
A (34 6.1)
o] A 1 7\ o

0
Exp. 31
can 16.834
Aga (34 6.1)
oldAl 2

eSS

HPLC =] -3: Agilent 1100; W 6.1; Z=: Daicel chiralcel 0J-H, 250 mm x 4.6 mm, 5.0 um; &FN:

SAF/EtOH 85:15; F<: 1 me/&; &%: 25T; UV AZ: 254 nm
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[0655] AAd 32(EW2-gAu] E3HE)
— [0}
N\ /' uN A
= N N
F
F
Edx-gAv EFE
[0656]
[0657] S EtOH(1.5 m¢) 3¢ 0.135 g(0.553 mmol) 9] 5-o}n|x-1-(4,4-T)ZFQ 2-Alo|ZF 2 A )-11-3] g} FH-4-7} =
ALE o =(PCT 3] &9 #IW0 2010/026214% =) @AEA], 0.066 g(1.66 mmol)e] FAIIUHEF(CF
Z9] 60% HEN)S A2 HAAi sl Hrrsith. 108 Foll 0.161 mg(0.837 mmol) 2] A A< 13A9] 3}t
S Arreta, W EFES vholAEnt o P (Power 100M)ellA 404 &<F 140CE 7Hdskalct.
EIES DM R A sta, S HUbeta, #7] RS EEA7Ia, IMIYEF oA dARzAAYG. #71
AL 7t stellA SEA7Ia, -] 2SS FA Z2wE I (Cy/EA 50:50004 10:90)ell 23l g A5k
FAS SES WA A ZA F5SATHEL mg, 25%).
[0658] HPLC-MSC3¥ 1Eh): R, = 9.63 &
[0659] MS(APCT pos): m/z = 386(H)"
[0660] 71e 317 S AREske] HPLCO o3 A9 s5tEe] ALl dAES w8 sglTt.
[0661] AgrFoldA e e Uy
[0662] W 27
[0663] HPLC ®¥H23 A2 Waters 600 E3; A#: Daicel chiralpak AD-H, 250 mm x 20 mm, 5.0 um; &&
O|AXZHE 80:20; 5 10 mé/&, =% 25C; UV #Z: 260 nm
A X 4 Tz R[]
Exp. 33 | \N 14.80
Eds- /
Ae (34 7)
DEE
F
F
Exp. 34 T 20.40
ERdx- X {
N N
AeH (Fd 7
% N
0|34 2 7\ ]
— F
[0664]
[0665] w4 =4
[0666] HPLC X 3 Agilent 1100; W 7, A™: Daicel chiralcel AD-H, 250 mm x 4.6 mm, 5.0 m; &=

Ab/O) AT RS 80:20; < 1 me/E; &% 25T; UV 73 260 nm.
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