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The invention relates to novel 6-Cycloalkyl-pyrazolopyrimidinones according to formula (I).

wherein R!is a 5 or 6 membered aromatic heteroaryl-group, RZis an optional substituent, D is
optionally substituted cyclopentyl, cyclohexyl, tetrahydrofuranyl, tetrahydropyranyl or 2-, 3-
or 4-pyridyl, m=1or2andnis0, 1 or 2.

The new compounds are for use as the active entity of medicaments or for the manufacture of
medicaments respectively, in particular medicaments for the treatment of conditions
concerning deficits in perception, concentration, learning or memory. Such conditions may
for example be associated with Alzheimer’s disease, schizophrenia and other diseases. The
new compounds are also for example for the manufacture of medicaments and/or for use in
the treatment of these diseases, in particular for cognitive impairment associated with such
disease. The compounds of the invention show PDE9 inhibiting properties.
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2.) £EOH % A MRESE -
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BB PR PREBLEZBRE(TFRAART)
NHEBRBRR - —RBHEREIBRET - L EEE AR ETHLE
BB MA MEZBRKRKE - B 5 # &% % (Lewy body
dementia) ; R ¥ # K B & > & ¥ & &L K & & B (Pick's
syndrome) ~ # 4 # K j (Parkinson's disease) ~ i 47 M #% &
BB REAEHEMRBRR  NEEREAHMEELE
(ALS) ~ ¥ # #§ K & (Huntington's disease) - % # M & b -
bR %M - B B K B % (Creutzfeld-Jacob dementia) ~ HIV
BRAx BB BEREM BFACEE  BH>EEMER
)~ K BET Rk K# % (Korsakoff's psychosis)k 1 #0 # 5
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BW BRI RE BHI>REMERR) HBETRARKH
HEIANEER LT RESRE NI RoEE

E-%RARY  HEBEBAGANEGERTAUAERKE B
HORERAMUSBRREAMNRERN SR EAMZIR
%048 F o

- RARTY ZEBGANGHRERBRG - £a5
BRFEd - KB EBEH - BHE RBAR SR E > ofE
E¥ - HEaBAXARIAERL BB FRMN S
B~ W - AR BT ER ©

EABHAZX BT AEAGMALERIRBAHES

157724.doc -58-



201305168

EXAITRREERFZIRRIERZIT R £ ¥R F
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ILEeMZERRUAXER -FAH IR BB HEERZ &
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—REFZTABRAKREARANES BB 2 8bK %
vz THBRAKE -
BRTHERAZBAMLEHZHELBBEE T 50.1 mg
25000 mg #&14 A0.1 mgZ1000 mg: &4 A2 mgZ 500
mg> R A5 mgE250 mg &4 A10 mgZ 100 mg - # &
EA(Bl o B)BAETASHNTN2 mgf250 mgx B ~ &4
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2 ARBREARAGTHAICASA BT E B A (H w)isH -
e B E - AR BR - BRERLBEK B R
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b mF—FHhibbh— KR Bk AEAFABRRN
REgELEFRAITAGBLETERERN I —HRARALS
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FHAMAE-—BEARYZIEOY)REBE ETAELGE
A GEENERNBEARYD F) -

Bt » AFERAZX—BHALHNRAEALEL T & —
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¥WH B y-m Bl M B - N EBERAGE  BEERHE S
B Hp Bl B o 4] ko T E % 48 (alzhemed) 5 H 3 R R H A A
Z A B FRER/IEREHLE WAL R > Aot &
E- S8R5 XBTNE XD E » #l o Coxip sl Bl ~ 55 &
44 W B # AP (Abeta) [ /& 45 1 2 NSAID ; HMG-CoA £ R
B Hp %) B 0 ) ko = 4 JT #8 B 4 (statins) ;- T BE BB & 85 B3 ¢
# B > B = % & 9% F (donepezil) ~ F| #f # N
(rivastigmine) ~ # % #k (tacrine) - Ao # 4 # (galantamine) ;
NMDA % 2 # L # * 4| 20 £ 4 H| (memantine) ; AMPA % #
% e B AMPAZ B8 E 8 & % - & M 4 (AMPkines) ~ #
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PDE1 -~ PDE2 - PDE4 - PDE5S& /% PDE10# # # - GABAA
ZHRRABHE B  GABAA oSS # R 48 %% % ; GABAAS
BERLE AR BERDB AN > LGB RERAG A
V2R B XA BB R s KRG B REGAE B - aTHR B
XRUGB RN S B @ %t BHAIE R A ; 5-HT4
XHREGB RIFE G B  S-HT62 B A - a2-F L a8
FRXBELA  SERAE S F E 8 % 8 Mg & B &0
THHBAEQAGE FERTEMERE & & &
XBEMAB A  KRAMERBRLBSEASHBUEAG
B RHME BB BB RB 0 RS S B2
SR RN BEBETH2EASL B A B AD B R XL L
BALSH I A RR/IRREERIZIAR/ZABEZE %A
BRIPZAFXNAGLRIBOHALEHE -
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ZEH EAAXKAABLLR-APRB I NB R ERZIHAY £
BRlabE AR EBRLERBRE KR °

AEAIARESH T T 8K K(Dimebon)a &% A -

ABERALCESHATRAIGE L @b > 6o/ KAEK
(amitriptyline) ~ #& %k =% B # # (imipramine hydrochloride)
(TOFRANIL) ~ & = % % & & 2 (SURMONTIL) - % 3k # %A
(lofepramine) ~ 3 ¥ 14 84 (desipramine) (NORPRAMIN) ~ %
£ F (doxepin) (SINEQUAN -~ ZONALON) -~ ¢ £ 1§ B4
(trimipramine) (SURMONTIL) -

RH > ARABFRAALS YT RS- & 8 (5-HT)E # B g 4
B 48 A > {5 ko IT B & B5 (alaproclate) - & Bk £ # (citalopram)
(CELEXA ~ CIPRAMIL) ~ 4k # & 4 (escitalopram) (LEXAPRO -
CIPRALEX) ~ & # 4 84 (clomipramine) (ANAFRANIL) -~ B
#% @ 7T (duloxetine) (CYMBALTA) -~ 3k ¥ & /T (femoxetine)
(MALEXIL) ~ % £ 4 88 (fenfluramine) (PONDIMIN) -~ % #
3 A 4t 84 (norfenfluramine) ~ & & ;T (fluoxetine) (PROZAC) ~
# 1K 7 88 (fluvoxamine) (LUVOX) - 3| i & (indalpine) ~ 3
At % 4 (milnacipran) (IXEL) ~ 18 & & T (paroxetine) (PAXIL -
SEROXAT) ~ 4 ¢ #k (sertraline) (ZOLOFT ~ LUSTRAL) -~
# = #F (trazodone) (DESYREL - MOLIPAXIN) ~ x #& 7% ¥
(venlafaxine) (EFFEXOR) - & % & (zimelidine) (NORMUD -
ZELMID) -~ t & # & (bicifadine) -~ % ¥ X #& % F
(desvenlafaxine) (PRISTIQ) -~ # #& 3+ £ (brasofensme) & 4%

% 3+ #& (tesofensine) °
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Blho » B RABFH/BEZEBRAIR ~ 2R ~ 3R K4k

b R ARYZIHET AR - AREZERBEAARD XL
HBEARDZIFEHT B —BBTURRR S X%ER(H
BB -—RIXEFA-—RE) B4 AEALEHEX
HEZRZEDP R EHABER-RIBR -

x #l

BERasH

ATEHTHMBETRAZBEREY 2R EXREH RS
i 2

wE TEMYE AT RS EAGTALLSY AR E
B pl XS BEAwETNE DTzt abz BN
FTowmE TEEDE O NTEERELLETESLE -
K # A

4 A 100 mgiE M H = b B
oA - B

EEME 100.0 mg
5L ¥ 80.0 mg
Ok B 34.0 mg
B T M vt 8 9% 87 4.0 mg
#E BE BR 4% 2.0 mg

220.0 mg
K #B

A AE150 mgiE T = 4B
A - AR
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EHE 150.0 mg
R KB 89.0 mg
EN b 40.0 mg
BE - aiw 10.0 mg
BT otk & 0% B 10.0 mg
2 A5 BR 4% 1.0 mg
300.0 mg
T #C
SRAISOmgE M ExmABE &
i A 150.0 mg
E1 87.0 mg
E R B (%IR) 80.0 mg
72 Rs BR 4% 3.0 mg
320.0 mg
T HD
N
ENH Y 150.0 mg
BT =—81500 550.0 mg
BT =—86000 460.0 mg
FaRTHEARL 840.0 mg

2L 8% B E A5 Bk B

2000.0 mg
£ HE
mAh M AFE1I0mgE MY T 2 2K
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ENWE 10.0 mg
0.01 N2 5% 18 &
= R % #8K # & £2.0mL
K #F

mAhMH: AAESOmgEMRY YT 2 &K
EHYE 50.0 mg
0.01 NE& & & &

= R k4K # 2 £10.0 mL
THBEZEREFRE®RE-—LE PR ZHZHE -
£ 42 5

AR ACA YT ETRIZARBRTRTIN A DS 5 R E
=
PDEYA24 # £

PDEQA2 & 42 7 M 4 47 @& ¥ 4% B # ¥ & 2 % % (GE
Healthcare * A B} &) Amersham Biosciences * Z & & 3%
TRKQ 7100) 3 B # i& #f 4 # (SPA)K % ©

# B &k B AMMPDEYA22Z SF Y9m ) E MM (4 4 1%
Triton X-100zPBS > H i w A Z G i 4 A » £ & £
13.000 rpm T 2 w30 minS R @ R)FABRR - o #
PHRABEZHELEOENELARLTAAAMELIL > BASFi@
ZAEAAKHNNAMN0.1-100 ngse B A -

BE ST
c oM 4088
c ZAH e E :0.1-50 ng
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* XA RE(GMP): 205 X FRE ;5 41 mCi/l
BHNM £ E T 60 min
s XX DMSORE : 0.2-1%

Z2E M A UA3BAA K KN TH - FRARRXB UARLB R L
ERHRBENSHEEHERTY - S0 WEHKAHES50 mM Tris »
8.3 mM MgCIl,~ 1.7 mM EGTA -~ 0.1% BSA ~ 0.05% Tween
20 E RO EHRILpPHAF 275 - H e hwB F
PDEO 4 & M 4 % # ( 4 % WO 2004/099210 % WO
2004/099211z 1t a4 @ Hl T H3T2H R EH B2 — >
B 4o 1-(2-F X 4 )-6-[(2R)-3,3,3-=Z f.-2-F A -&H £ ]1-1,5-=
8 -4H-o =& 3 [3,4-d]E 2 -4-BA)R & L R E -
£ 4 X g

Wunder F, Tersteegen A, Rebmann A, Erb C, Fahrig T,
Hendrix M. Characterization of the first potent and
selective PDE9 inhibitor using ¢GMP reporter cell line.
Molecular Pharmacology. 20054 128 ; 68(6): 1775-81 -

van der Staay FJ, Rutten K, Béirfacker L, Devry J, Erb C,
Heckroth H, Karthaus D, Tersteegen A, van Kampen M,
Blokland A, Prickaerts J, Reymann KG, Schréder UH,
Hendrix M. The novel selective PDE9 inhibitor BAY 73-
6691 improves learning and memory in rodents.
Neuropharmacology. 2008 % 108 ; 55(5):908-18
PDEICH # F £ -

oA R K RPDEIA2; B M F KBk - 22 F X
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T £ £ . 4 A PDEIC #% PDE9A2 » H % # 4 # & ¥ %8 4+
4 %50 nM453 & & ~ 3 mM CaCly - # 46 hu 2 b X A7 il
A8 Rz i B (1-(2-& X %)-6-[(2R)-3,3,3-= A -2-F £ -7&
#1-1,5-= £ -4H-ot o 3% [3,4-d)"E o -4-8A )R & 1k R & -
ICsoz B %

ICs5o7T 4& A GraphPadPrism X B A KB R H - B 5
HHBEREAIOOL SR MHHEBREAHO - 3t HICs0 - &
BARCEH(XE)ZHRBRAELEHB LS FHTHA -
&

£ F X ¥ > PDEGA2# #] Z ICsofi [ ¥ F iR B (nM)] 3R &
A% AL ¥ ¥ 4 PDE9 - £ £ PDE9A2 - (iR A % %1t A
MRBEFRZERZSHEN - 28T Wﬁx LR B A R
Moo

BATREEESHLAESEY) RFEEFLEALRARY
# PDELIC# % 1t 4 49 46 +F PDE9A - & 2 M 14 tb /4 (PDEIC
¥ Hl Z ICso[ 2 ¥ F iR K (nM)])/(PDESA2#p #] Z ICso[ & ¥ &
& & (nM)]) -

KEH bR GIERUIERTEAT > PHMEIRLETH -

FFEBRBEHTHERBAIXALEZRAFRER - Hr B4R
1R H BB B2 R AU EMHSFCRH T HHPLCY # 8t
AHBIEWBRAFAMN -
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ICsy PDESA2 [ 3 &
b4 R % ) RAE Y RAFM
RE] ,

A 1* 450 3
B 2% 5 143
C 3* 23 34
D 4* 242 22
E 5* 60 14
F 6* 58 15
Gl 7* 31 15
G2 g* 85 63
H1 9* 19 46
H2 10* 13 120
I 11* 233 > 43
J 12* 80 38
K - 13* 7 328
K l4(Her RARA) 473 4,3
K 15(% e BHERE2) 4 424
L 16* 5 245
M 17* 16 78
M 18(4 e RARRRD) 5 255
M 19($fex A5 #E2) 1345 0.61
N 20* 31 68
0 21* 433 10
P 20* 21 49
Q 23 23 187
Q 24(Her R 218 8.9
Q 254 B A R02) 7 197
R 29* 11 117
R 30(fsh B AERED) 304 4.95
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ICso PDE9A2 [& H X
16440 3% 15 405k BEM
RE]
R 31(#tek: B A54E2) 7 186
S 32* 7 117
S 33(¢te RARAE]) 4 181
S 34(# sk RA5AE2) 388 1.68
T 26* 32 >400
T 27(Her B A1) 11 250
T 28(# e B AR RE2) ’ 360 7
*RXISMHBERRASY
ERANHE
B RBERAILLS I HEERII SR ERG ARG T
e A R G

AFEHACSHZEFRAKXETAERE YN B E I AR
(Novel Object Recognition test)( # B Prickaerts & A
(Neuroscience 2002, 113, 351-361)= £ /&) ~ 4 & 3 3 A K
x TR % g A % % % 7 R (& B van der Staay & A
(Neuropharmacology 2008, 55, 908-918)M it = &£ F ) ¥ &
FTRR - MAALADREARZIESERATT SR XS E G
X o

R R ZPDEOZ R HF M AN KEALSY T TR
BELFHGBHRBH HEHMN -

Blde » REHAIELEDTELTEMHE ~ HHAH - BIAKZ T
R BYH- BRI ERZEARR/ZAEFRES @B —
XEHEEY -

ZELLMWRTLEADAAE - HRUMEH - ol FE
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B H A e (Bl ke F)F 5 G R (mrt) -

AEAARBET

(effect compartment) Z EE¥ F @B T~ — X FHEL & B K

&Y -
Fafl#
Burgess 3% &l

LawessoniX #)

APCI
ACN
CDI
DEA
DIPEA
DME
DMF
ESI
EtOH

Exp.

HATU

HPLC
HPLC-MS

157724.doc

s

(FRAEBAK
4-%-4-FRE-X K
= H it 4

B &)= T &4 -N-#

)-[1,3,2,4] = & =

—F R T 8K
EEAFEETH(EMST)
z B
7
N B (s)
BB B O-(7T- R 5% X # = & -1-4)-
N,N,N',N'-vg F & 4§ &
B AR AR R M
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M ¥ ¥ /R E (mol/L)

MeOH ¥ B¢

min o 48

MS T 3%

NMP 1-F & -2-9k & o &

R, 1% 8 85 1 (£ HPLC ¥)

SFC ﬁﬁﬁﬂiﬁﬁ%’;& iy

TBTU W A B O-(£ # = -1-%£)-N,N,N',N'-

Y ARG B

TFA ZRATE
THF M 8 % %
TLC B R
LC-MS% i :

R |

MS# B # & : Waters Micromass ZQ ; HPLC# & # &
Waters Alliance 2695 -~ Waters 2996 — 4 M 7 & B B ; F
# : Varian Microsorb 100 C18, 30x4.6 mm, 3.0 um ; & #
BRA: K+0.13% TFA» FEH &ZB: ACN: # K * 0.0 min 5%
B—0.18 min 5% B—2.0 min 98% B—2.2 min 98% B—2.3
min 5% B—2.5 min 5% B Ai ' 3.5 mL/min; UV# R :
210-380 nm -

F k2

MS# & #8 & : Waters Micromass ZQ ; HPLC# & #3 & :

Waters Alliance 2695 ~ Waters 2996 — i @ = 5] 4 R 8 ;. &

O
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#£ * Varian Microsorb 100 C18, 30x4.6 mm, 3.0 um ; & #
RA:AK+0.13% TFA > & # &B: MeOH : # K : 0.0 min
5% B—0.35 min 5% B—3.95 min 100% B—4.45 min 100%
B—4.55 min 5% B—4.9 min 5% B #ik 2.4 mL/min ;
UV Rl ¢+ 210-380 nm -
F k3

MS#% & #8 4! ' Waters Micromass ZQ ; HPLC# B #5 4 :
Waters Alliance 2695 - Waters 2996 — & 8¢ & 5] 4 8] % ; %
#£ : Varian Microsorb C18, 20x4.6 mm, 5.0 pum ; & # &
A K+0.15% TFA» E# #&B: MeOH; # E : 0.0 min 5%
B—0.25 min 5% B—1.90 min 100% B—2.05 min 100%
B—2.15 min 5% B—2.25 min 5% B, /A i# ' 5.2 mL/min ;
UV & : 210-400 nm -
% #% 1E hydro

% % : LC/MS ThermoFinnigan. Hplc Surveyor DAD >
MSQ Quadrupole ; % # @ Synergi Hydro-RP80A, 4 pm,
4.60x100 mm ; E#H KRA: 90%K+10% T B +10 mM ¥F &
4% 5 BE M &B=90% ACN+10% H,0+10 mM NH,COOH ; #
B A (100)3 4 1.5 min> B4 410 minZB (100)# 4 1.5
min; R : 1.2 mL/min; UV# B : 254 nm ; 2 F & :
APCI -
#EMSFCH %
F %4

SFC# & ## & : Berger " Analytix ;; % & '@ Daicel IC,
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250 mmx4.6 mm, 5.0 pm ; E#H K  CO,/25% MeOH/0.2%
DEA(% E); #i#& ' 4.0 mL/min> 10 min; & & @ 407C ;
UV ] © 210/220/254 nm o

H &S

SFC# % ## &1 : Berger " Analytix ;; & & : Daicel ADH,
250 mmx4.6 mm, 5.0 pm; FEH K  CO,/25% MeOH/0.2%
DEA(% E); #Ai& ! 4.0 mL/min-> 10 min; B &K : 40C
UV A ¢ 210/220/254 nm -

# ¥ HHPLCH %
F k6

HPLC# & #a & : Agilent 1100 ; %4 4 : Daicel chiralcel
OJ-H, 250 mmx4.6 mm, 5.0 pm ; E # %& ' © % /EtOH
80:20; A&k 1 mL/min- B & : 25C ; UV A : T # 1t
(200-500 nm) -

Fik6.1:

HPLC# & # & : Agilent 1100 ; & & : Daicel chiralcel
OJ-H, 250 mmx4.6 mm, 5.0 uym ; &E # & ' T % /EtOH
85:15; JAi ' 1 mL/min B & : 25°C ; UV R : 7T £ 1t
(200-500 nm) -

F kT

HPLC# & #5 & : Agilent 1100 ; % A& : Chiralpak AD-H,
250 mmx4.6 mm, 5.0 um; B H K THR/E R EL0:20; A
% 1 mL/min - B & : 25C ; UV @ © T £ 16 (200-500

nm) °
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HPLC# & # ® : Agilent 1100 ; % 4 : Chiralpak AD-H,
250 mmx4.6 mm, 5.0 pm; FEH R P TI/E HEE80:20; A
& 1 mL/min> & E : 25C ; UV Rl © T 4 16 (200-500
nm) °
BB e B
* Discover®R CEM/#& % » £## A 10 mLEA3S mLy 5 £ ;

* Biotage Initiator Sixty °
HRNEHRRETZ—HRER

BEAIRBREBTCZILEAY  ®FTRTXETEHEL, P2
HEHBERALBTILEMZHAAE LIRS TRME B AMHEEF
— - R® o EREBERT e TRA-SAH KRS
By R TRX-SERRAY ) EWER LR T B
ZHEUAE TR BILEEE -

TXHHEH - RFrzHEHK A

Yy
RX-%bH%RAH -
FrkmziEd TRA-SDERALLY  HHE _Haa
1t £ 8 3%

Xx

"'Yy

o

B o AF %2 ibb ik
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Xx XX

W Wame o
ARRATBANEE TEMH -
LM :

ROIARA-DHABRRELS D)

X

o~
o

RX-pFHABRRED

£O0CTF » #2.00 g (13.9 mmo )R & -B T H-1,2-= F &
#16 mL EtOH/R 4 » £ %1% % /2.21 mL (30.5 mmol) &
BA - -BRAYFABREERERFLh ERBTHBE
B LB BEHEBEEAIERRBEEY - HF2.71 ¢
(98%) & # -
HPLC-MS(# # 1) : Ri=1.34 min
MS (ESI pos): m/z=201 (M+H)"

UTFTEHGRAETHIAZH GHRM I T ERAH R -8
HBEHRREKR -
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& & BoH R¢ [min] MS
(ESI pos, m/z)
K4]1B o ~ Q 1.12 201 (M+H)*
WK -9 3K 4 A A 0 oH | (&3
o__ OH
o) 0

TH2AG A2 A W)

:/(0
NH,

A 8.00 g (89.7 mmol) 2-% & -% 8 #2 88.0 mL (0.93 mol)
LELA R 88.0 mLu-gRA - MRERAMAIOOC T #H#
135 min> AR B THBRER - ARG HFTHRmT X} A
BT AR IER » M4 %K w204 mL (816 mmol) HCI(4 Mk
BER) BB ARAYERAIh EREBETHBBER - AR Y
MFARml-TEQO mL) EERBRTHBEH - #5116
gk ABibtothx BEEH o
MS (ESI pos): m/z=88 (M+H)"
FEH3ARK- B L)

¢ F
RX-SFHBREH
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#1.00 g (4.09 mmol) 5-Bx £ -1-(4,4-= £ -F T £ )-1H-=
o -4-F B 8 B (4 R PCTH A & 3% £ WO 2010/0262142 &
5 8A)# 15 mL& KEtOHR & » H #2.46 g (12.3 mmol) ¥
#1AR0.66 g (16.4 mmol) Bt s (FE N b P 260%%
FR) BRERASYMEMMEE ¥ /w#h 2140C » 4% # 30
min- $RAMAHNEETR  EHmBQAILMERME MK
BR) EBREBTHHRER - #dHHEAHPLCOEMN RA:
K +0.13% TFA» E# &B: MeOH)4 it 3% 9 4 - %% 75 0.70
g (49%)& # -

HPLC-MS(% s 1) : R=1.24 min
MS (ESI pos): m/z=353 (M+H)"

UFERAARTHIAZHEHRMZF & A H BB K
BEEABRARERHEMENR  THLEFZPCTEAHLHE
WO 2010/026214 ~ WO 2009/121919.% WO 2004/09921) -

R A Bt #B | B 8 [R[min)| MS

(ESI pos,

m/z)

% 113B S-Rk-1-(wg- | F#HIB | 1.07 319

(RA-5MH| otk -4-2)-TH-ot (r%3) | MHH)
winady) [0 ]\ ok-4- P i B R (£

A,WO 2009/
1219192 % 4
b 11B)
o)

157724.doc -80-
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£ 1#3C

(RA-5h3 |
75&7‘%4—}%)

< LT

},/

S-BRA&-1-(4-F -
otheg-3-4)-1H-
o -4 B BE AR (S
B,WO 2004/
0992112 % 15
35A)

1A

0.81
(Fi*ED

326
(M+H)'

RAAAR K-S AR REY)

Q

ijf

RA-HBRREY

£ F

4 0.200 g (0.568 mmol)& #]3A£10.157 mL (1.14 mmol)

ZZHBAS mLDMFRA - AARASH T Hw0.237 g (0.624
B F##H 10 min -
w R A M P HMm0.042 g (0.568 mmol)Z B A > i R B R

mmol) HATU -

v/
+0.13%
A e
HPLC-MS(# 1) :

BAEKRERLESMWEZE

B # & B MeOH) & 1L iR & 40

R;=1.03 min

MS (ESI pos): m/z=409 (M+H)"
RHSAR K- H%eind i)

157724.doc
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HN A\
N |/N
N
o . <l
F
F

Rk -0 %R A
4%0.150 g (0.426 mmol)® #3A®2 mL THF: & - % 2
&% EO0C » 3 % Aw0.036 mL (0.426 mmol) ¥ & # & —
HDMF - # R BERAHAEOCT#HH#H1h- a RERES M F
% 2 mL ACNR 0.426 mL (0.85] mmo)= F £ F s £ &
RFRQ M ZBREKP)  HROMBEL WA ER
S A00.213 mL HCI(4 M» BR B K +) - 5 R B4 ##
3he ARADPHIMLEBELERBIHEB AMNKER - B
HHMBA KRB KA KL EHBEMER - B> AR B
AEd M2 mLzBM - RAOMWAEE—
— 5 mY
HPLC-MS(# # 1) : R,=1.40 min

WL AT

MS (ESI pos): m/z=385/387 (Cl)
AT EBGAREHSAZRBEHEMZ S XNE R 8 B R
ABRMARE R -
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1 &1 BA4 R, [min] MS
(ESI pos,
m/z)
% #15B £ 413B 1.12 | 351/353
R K-sh HN A (F &1 (€h
KR o JLN
&4 N N{\)
o) Cl (o)

EHOARKX-TBREHBBILLY)

e

RA-LBEHRBILAS

4 0.200 g (0.628 mmol)E #13B%& 1 mL DMFZ 4 - & fu
0.261 mL (1.89 mmol) = Z B & 0.222 g (0.691 mmol)
TBTU - # R ER &S M A E R FTHMHI0 min - B4 F Ao
0.078 g (0.628 mmol)E #2A t B AR A MHAET B T H#
lh- & % # A HPLCCGEM RA: K+0.13% TFA » K # &
B: MeOH)® b RAE& 4 - EF 190 mgig ¥ -
HPLC-MS(%# #3): Ri=1.03 min
MS (ESI pos): m/z=388 (M+H)"
ROTARKX-FHBRRAH)
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\\J\

Laps

RA-shH %A M

4% 0.200 g (0.628 mmol)® #/3Bs2 1 mL DMFR 4 ° & /u
0.174 mL (1.26 mmol) = T B X 0.222 g (0.691 mmol)
TBTU - # R B R A HAEZX B THMEI0 min - B % F Ao
0.066 g (0.628 mmol) 2,2-— F A A LB » LR RS HEZE
BT AL BAE S MHCIC MAmR) > B4 & Lan
HPLC(E #F #®& A : & +0.13% TFA > & # & B : MeOH) & 1t
RA o BREHAS mLAEMAL mL HCI(2 MK &K & )R
A EARATRHFBERER MHEADCMERRSY - A4
HMRE o L #d Y #HAHPLCGEN RA: K+0.13% TFA >
A M % B: MeOH)i# 47 &4t - % 43170 mg & 4 -
HPLC-MS(# #3) : R;=1.01 min
MS (ESI pos): m/z=360 (M+H)"
FHBAR X - EBBE M)

2 Ces

F
RA-LBRERREY
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#%0.200 g (0.568 mmol)F #/3A$1 1.0 mL DMF:& 4 - &%
#00.432 mL (2.84 mmol) DIPEA 0.200 g (0.624 mmol)
TBTU - # R E RS MW AEZEEB T HHFI0 min - B4 F i
0.140 g (1.14 mmol )T #2A > £ B R A H A T8 F 4
2h - # & # #H FHPLCUEM KA &+0.13% TFA » & # &
B: MeOH)é bR 44 - B 41F 70 mg (29%)& ¥ -
HPLC-MS(# % 1) : R¢=1.23 min
MS (ESI pos): m/z=422 (M+H)"

A FTEHARETHIAZ BB MZFXER HE R
RAEEBRBRAEKR -

K15 EEE TRt R; MS
[min] (ESI
Ppos,
m/z)
£ 8B H _ 1.31 396+
7N .
R A-ShH R RA Y SRR o (k1) | MFH)
D)% / Baw
;o
) NH
| % #18C HO, , . Ho/\r \ (Nﬁgy
RA-ILEEEAMEER N HN | \N
'ér\% H \“‘\k\N N,
F
F
157724.doc -85-
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% 178D l”/ 1.12 410
0 +
ALK LHARR | ud ‘H—%“T\ T\ NH | gy | (M
e
W N

CE)

K 15I8E Bt K A4 0.99 367
R -5h KR4 1\ (Fik1) | M+H)"

FHIARKX-SbHABRA M)

ﬁ\')‘

o)

o

RX-shHiseRsh
#40.182 g (0.430 mmol)#| #7-5 T B et sz 2.5 mL DCM
BA e AEBTAMAHEMN2S5 mL DCM¥F 20.160 g (0.391
mmo)E F 8D - ¥ RERAHAEZTRTHRMA330 mind £
30C F# #30 min- @R 44 ¥ % /w10 mLa K 5% 8 4 &
R(10%KER)RIO mLtafo s B S MBER > ERREHHR
#20 mine 8 AEKE > EADCMERAMLE - #H KA
Flogofo 2 8 S B R KM > B XEAHE - #7593 mg
(58%)& 4h -
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HPLC-MS(# 1) : R=1.18 min
MS (ESI pos): m/z=408 (M+H)"
UTRAAAETHFIAZH B R T X ERHEE®

& 4 &% ok

K #19B & 518C
RA-ILEE R4
1 RENE ] \“1\

EHMIARKX-TBREHRBRALAY)

N\
RA-ZTBEHARRLY
4% 0.450 g% #/3C#2 3.5 mL DMF& 0.273 g (2.21 mmol) &
] 2A A o % m 1.00 mL (6.64 mmol) DIPEA % 0.390 g
(1.22 mmol) TBTU » £ #H 2 A M HH 1h- F b g HH
HPLC(& # & A © K +0.13% TFA » 3 # #%& B : MeOH) 4 1t
BA M o #3360 mg (83%)E M o
HPLC-MS(# 7 1) : R;=0.85 min
MS (ESI pos): m/z=395 (M+H)"
RHANAR K- HBRRES W)

£ 157724.doc -87-
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F F
RX-shHReH

R AT 0 #%300mg (1.23 mmol) 5-B & -1-(4,4-— £ -8
T A )-1H-wt ok -4-F 8 85 B2 (£ A WO 2010/026214 = & 4|
8A)# 4 mL & KEtOH ~» 326 mg (3.07 mmol) R R -3 T % -
1,2- — 85 & 0.197 g (4.91 mmol) B it (N B b ¥ 2
60% % FR)RA - BRRBERAS D EMEE P m# ZE
140C » 4% 345 min- £ R B T HHEH - £ b B H A
HPLC( # # A : % +0.13% TFA » & # ®& B : MeOH) & 1t
B G o HA210 mg (S1%)EAALAH -
HPLC-MS(# i 3) : Re=1.19 min
MS (ESI pos): m/z=334 (M+H)"
KEHINBRX-sH%ERES W)

N\ H N
o)

R -5 H i

£#EBT E£RAT > 008 g (3.805 mmol) 5-a £-1-
(w9 & -otbw -4-4% )-1-H-wb ok -4- F Bk 88 % (4 R PCTE H ¢ 3#
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£ WO 2010/026214)7% » 8 mL & K EtOH ¥ 2 & & + & Ao
0.457 g (19.6 mmol) R i (F RN M ¥ 260%™ F&)-
1 htg > Hwl2 g (11.42 mmo )R & -8 T K -1,2-=
B R RERASMEMREE F w# £ 140C - 1% 45 45
mine £ RBTHBRER - $AGHERNDCME > &Ko
Kt BEMR FARELEBRMNELBELILRRTAE - £
B % % B # (Cy/EtOAc > B 80/20Z 100%) 4 b4 & » &
TR EBE B KEZALASY - (0.64 g, 55%)

HPLC-MS(# 7 1Eh) : R¢=6.21 min

MS (APCI): m/z=300 (M+H)"
RHAINMCR A - H%EBRAWD)

N\
RA-Sh 5t
EEBT ERAFT > ®0.85 g (3.91 mmol) 5-8 % -1
(4-F A -abog-3-% )-1H-w ok -4-F 8 8 B (£ A PCTH 4| ¢
% E WO 2004/09921)7 # 10 mL& KX EtOHY 2 5 & ¥ & v
0.47 g (11.74 mmol) Qb (F B d ¥ 260%RF k&) -
#H1 hig > Hm1.28 g (11.74 mmoDR X -B T % -1,2-=
B A RERES Y AEMEE P o £ 140C » 4% # 45
min- MAKRBELOMERNSCXA L KEAXH &

157724.doc -89-
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% 0 B #dEHEE MW (DCM/MeOH 90:10) 4 1t 7% 9 4 -
B aeBHBKEZHBILAY - (0.63 g, 52%) -
HPLC-MS(# 7 1Eh) : R¢=5.92 min

MS (APCI pos): m/z=307 (M+H)"

KHI12AR X -5 H %24 %)

L
| 4
\\\\ \N

g F
BA-sh#emth

4 190 mg (0.570 mmol)® #] 11A#20.281 mL ¥ %X & 0.093
mL (2.30 mmol)#& KMeOH/Z 4 - £0C F £ 12 & /m0.103
mL (1.45 mmol)Z 8 & - WRAMAEFT R T HE12h- £ &
BTHBRER  -@%GH ¥ HM0.5mL MeOH - 4 £ 0T
F & #v0.407 mL (2.85 mmol)& (7 M > £ » MeOH¥ ) > i 4
REYWHREZESR - 30 minf > f#rk/ﬁﬁ)iﬁ%i%é\% v 3
# & A A TFAM pH#R & ZpH=1- # & # # R HPLC(E #7 &
A k+0.13% TFA > & 47 & B : MeOH)#s 1t iR & 4 » 4% %
110 mg (42%)= R BB H X2 A4 -
HPLC-MS(%# #%3) : Ri=1.04 min
MS (ESI pos): m/z=351 (M+H)"
KB 12B(RA-SFHBRASM)
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HN & HN | \N
“\\J%N {

o)
RX-sbHE R4
%1 £ 0CTF A% x & KEtOH (5 mL)$#t & /x CHCIl; (5 mL)
ZRAMFTEIE ST 8 AR.27 mL, 30.82 mmol) » it
e IR H20 mino 0C - 2 & mE # 11B (0.410 g,
1.027 mmol)F W & KCHCl; S mL)Y zZ &% > £ &2 40%
AETRTHHABRE - ERBTAEER #BRGHEAD
% KEtOH (5 mL)¥ » & % #w 6.4 mL& & » MeOH ¥ % 7.0M
& % (30.82 mmol) - XA HAFTETH#HI12h AR E T
BHRER REEDHUBBRBEHBART A RhEk—F
GALBP AN T — 5B E - (037 g # & HPLC-MS#: 3t 4 &
2 50%) o
HPLC-MS(# % 1Eh) : R(=5.38 min
MS (APCI pos): m/z=317 (M+H)"
EHINR2C(RA-SpHBRRLA M)

HN e ”'j‘\jj[\u
| /
W \N
7\

N\

RX-ShHneRbeH

157724.doc -91-
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% £ 0CTF 4 4% 2 & KEtOH (4 mL)$# & K CHCl; (10 mL)
ZRAYMFTER S T8 F4.33 mL, 61.7 mmol) » i 4R
A %20 mine 0C - ZFH H K #H 11C (0.63 g, 2.057
mmol)F# & KCHCl; S mL)? 2% % » L ¥ A5 4L T
BTHHBR  AEARBTAEER BABGHERMNEK
MeOH (10 mL)¥ » i # A 10.3 mL& £ » MeOH¥ 2 7.0M
B %(72 mmol) - WREMAEBETHMHI2h- £ BREBETH
RER  RBBREBMNALAFTIRLEDAREE - HILR
HANT—F B P (085 g» #d IHNMRAEH 4 F 4
84%) -

HPLC-MS(# s 1Eh) : R;=5.15 min
MS (APCI pos): m/z=324 (M+H)"
RHIIBAR K-S HBRRE W)

N/ \=0
N :

©1.6 g (10.24 mmol) 2-Z BB X -B T % F B F X 85 (o J.
Med. Chem, 25, 109, 1982 % #f i R & # )4 #» &£ /K EtOH
(12 mL)P 2B RFKRAHmBHHAEQ.4 mL, 20.4 mmol) &
0.122 g (0.307 mmol) = & 41 4 (sodium gold trichloride) -
BRERLEHAEMBEIE T R EL40C > A HF 45 min> BE
Bl ABE A MY - #£ b 3HEH(Cy/EtOAc 70:30)4 1t
MY  BE/FREKEHERERILESY - (0.18¢g,9.2%) -
HPLC-MS(% # 1Eh) : R=0.87 min

157724.doc -92-
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MS (APCI pos): m/z=192 (M+H)"
K R
EHIL(RX-SH%RST)

RX-HHRRALEY

# 22.0 mg (0.306 mmol) & -2-8% 45 #1 2 mL & kK THF &
S MR AMF I H I W0.471 mL (1.22 mmol)E T
AEQO6mol/L AN FRAF)- BRELADAEETZITH
#30 min° £10 min/h ¥ FH M HF N1 mLE& K THF ¢ 2
0.110 g (0.278 mmol)E #/8B - 30 min%% * ¥ R E R A % &
fm £0.28 mL H,SO,$4 mL THF/K@: D2 R AH P - B R
cHER1ISh Hmwiafog B M KER LA L8 T8
KR - BRARBLEAEESD - b #HAYHPLCCGE W &
A k+0.13% TFA #E#H %&B: MecOH)& 1L % G4 - #4138
mg (8%)& # -
HPLC-MS(# % 1) ¢ Ri=1.40 min
MS (ESI pos): m/z=390 (M+H)"
BH2(RKX-SH RS M)
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3 j]f\
— HN A
N
“\\J%N l N

0
RA-SFH%REM

#% 0.190 g&H # 6A# 3 mL DMEX 0.273 g (1.14 mmol)
Burgess® & 2 4 - B R E R A £ MEAE ¥ v # 2
130C » 42 #& 1h- ZH AR 2 #& & HHAPHPLCUE W &R
A K+0.13% TFA > #& 47 &B: MeOH)# 1t % G % - & 7
70 mg (55%) & # o
HPLC-MS(# % 1) : R,=1.11 min
MS (ESI pos): m/z=370 (M+H)"

RUATFTEBGRABTH2Z W GERMZT TR HRESBE
5 B R RE R -

K 15 EEY: TRk R¢ [min] MS
(ESI
pos,
m/z)

£413 p £H7A 1.17 342
: (\0 HN . (M+H)*
RA-h | W= B (F%3)
H R S
a4
(o)
s L i , K H]4A 1.20 391 .
LER N Ly T N Grxty | M)
e | A Ly
24 oo :5
£ F
157724.doc -94 .-
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T8
R K.-5h HN | N
KR W N
7] =

K515 £ 15)8A 1.38 404
N
B & -5 HN ™\ 1) | M)
MR N N
on %\ N
(0}
N// F
K416 F45]9A 1.37 390
+
R -5 Ly N (k1) | MFH)
/)575&/% “\\\\
o %\ N
T517 Q & 15|9B 1.42 390
B -4k HN)l]j\\N (FiE3) | MHH)'
K ¥R T |
44 Qﬂ
/ 0
A F
F
£4510A 0.97 377
(Fix1) | M)

RAX-bHBRREH

PR 157724.doc
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% B SA(kw £ X FF it B 0.426 mmolF #]3AB ¥ A4 R )X

AR PFPEBHFMmMAMN2 mL BEtOH¥ 20.062 g (0.832 mmol)
= XK LK O BREALAADEHEBR - HdbHHA
HPLC(E # & A : K& +0.13% TFA » & # % B : MeOH) % 1t

Ret o HIF62mgRAELEY -

HPLC-MS(# 1) : R,=1.37 min

MS (ESI pos): m/z=406 (M+H)"
A TEHHARAETHIZHEHMZ S NERAHERM

R AR e
T % B RAREA | B# 0 &4 | Re[min) MS
& (ESI
pos,
m/z)
£ 4110 R LB % 15B 1.21 372
R X-5h HN A (Fi%3) | (M+H)
AR < )
o4 N
7—N
3
£H11 1,1-= 9 &-5 0% T 4)5A 1.15 435
R K-5h HN (F#%3) | (M+H)'
H MR D)§
A4 N

157724.doc
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K412 b4 4 EH]5A 1.15 407
R K- HN A (F:3) | M+H)
7 R < N
A4 N~ N

% N

8

s)\NH2 F F

EHIB3(RX-SH R4 M)

&

/\
— g F

RA-SbHERRASH

# 100 mg (0.215 mmol)% 4] 12A$ 1.00 mL (6.07 mmol)
LLI33-m P RAAAKRRAES - BRRERZRASWER MEE
#Z2175C > 424 1lh- ADCM/MeOHR — = Z R A ® R
BReH - LEREBTHBER - #dH 4 UHPLCGE M &
A: K+0.13% TFA » ;547 & B : MeOH) 4 1t 52 & 4 » 42 3|
45 mg (54%)E% B4 4 -
HPLC-MS(# 7%3) : Ri=1.36 min
MS (ESI pos): m/z=387 (M+H)"
F#HHPLCH AH EHE R B RS BE2HLSbh 2 B
i AR o
A S BAR M A B2 ok

HPLC# & # # : Berger Minigram ; % 4 @ Daicel IC,
5.0 pm, 250 mmx10 mm ; # % : & # % C0O,/30% MeOH/

157724.doc -97-



201305168

0.2% DEA(% B ) %hi& : 10 mL/min- B E : 40C : &

A 11008 5 UV A @ 210 nm

- %) i R; [min]
K514 3.15
R AX-#ak HN A (FiE4)
21 < LN
N
7\
— £ F
T 115 3.78
B -#ak HN A (F*D
RARM2 < NN
N N
NN

A TFTEFHGRATHAIBZ B BEBMFTAERH R 8
# 45 8 (dialdehydediacetal)tf & B R A& & -

T4 s B Re[min] | MS
(ESI
pos,
m/z)

K516 1,1,33-m Z & 1.42 401

R A -S4 HN” N B2-FRAR | (#:£3) | (MH)'

"R S d LN

N

RHI1T(RRX-SpH%RLEH)
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\%ﬂr

£ F

RA-SHBRREEH

£ EBT > #%176 mg (0.431 mmol)¥ #4A% 3 mL THF
A 122 mg (0.302 mmol) LawessonzX &2 4 - 54 » #& " 5
MAEGOCTFTH#HOh BRBERLA WA KK ELEHADCMH
B-HREMERMALLEBEEADCMAEOHE 4 -
R BT HBRER - #d W4 EHPLCOEH RA T XK
+0.13% TFA » A # & B : MeOH)#: 1t % B 4 - # 4345 mg
(26%)& 49 -
HPLC-MS(7% 7%3) : Ri=1.37 min
MS (ESI pos): m/z=407 (M+H)"
#FHHPLCHE AH EHE TR MR BERBA LA HZH B
%8 -
ANHs RBRBYBEZFE |

HPLC#% & #8 %! : Berger Minigram ; % 4 : Daicel ADH,
5.0 pm, 250 mmx10 mm ; F k& : & # & CO,/30% MeOH/
0.2% DEA(#% E); % i#& ! 10 mL/min > B B : 40C ; B
A1 01001 5 UV A @ 210 nm

157724.doc -99.-
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T i R, [min]
K118 N 2.47
/ ~

RN \E;f HN N (F #%5)
Rk % A N
S.8) N

£ F
K519 \a\ z%
R -# Bk 5 y/ HN A (F#*%5)
A2 N W
R.R) N

£ F

Eh BB UEELLEAHETEANIIZE & T HX-4
KR BB MN BMEHRBEREAELZETLNIOZLHMSEN A

(R,R) -

R HERERHNIL: AL ENAFCIIKB AK L2
Saturn 944 CCDE#% & # K ' £ 4 : CuKa - R 8 RU200%%

# 154 A RIGAKU VARIMAX % 2 # % ; 2 E : 100K -
BEREBKERTEEL

= f B
& fg R

R R & B
B OR 5 #
B|H RS H

157724.doc

P2,
8.560 (2) 6.844 (1) 15.603 (3) 90.00
98.82 (3) 90.00

15.42-0.85 (0.88-0.85)

10857

1588

- 100 -
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T T RE 6.84 (2.46)
% 5% ¥ & 95.7 (79.1)
R4 B 0.064 (0.118)
B i <I/sigl> 27.7 (7.9)

OF &9 15 # B & & B W E & (shell) -

M5 s &

AP P HETHI9Z B HBEBRE F

l.s. % $t % 48 $£ =255

GooF=S=1.154

# # =1/[sigma”2(Fo”2)+(0.0421*P)"2+0.38*P] » £ ¢ P=
(Max (Fo”2, 0 )+2*Fc”2 )/3

# 7 2207 Fo>4sig(Fo) » R1=0.0695 » H # # Ff A 233448 &
% %0.0829 » wR2=0.1646 » Flack x% # =0.09(3) -
FEH220R K- E%RAH)

RRA-%H%RbH

A% 0.060 gF 4] 10A24 mL& K — 8% &0.074 g (0.180
mmol) Lawessoni X # R4 - R B RS WA EE P o
2120C %4 1h- #RAHE M AL BEEADCM
BEMeOHBE# - £ R B FTHBRER - & & & % 2 HPLC(CE

157724.doc -101 -
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kA K+0.13% TFA > B #H % B :

BE22mgETFAR R X Z A 4 -
HPLC-MS(# 1) : R=0.94 min
MS (ESI pos): m/z=393 (M+H)"

EH21(RKX-SAHBRASY)

NP
\ HN A
N e

\\\\J&\N

F F

RAX-SbHABRRED

#%0.190 g (0.519 mmol)® #|8E# 1.38 mL (8.31 mmol)=
LAAFHRRES - BHREMAEISOCTHR#H1.5h B RER
A EER > EHR S Y H A HPLC(E H &R A
+0.13% TFA » & 4 % B : MeOH) & 47 4 1t - # 43 90 mg

(46%) & 4 -

HPLC-MS(# # 1) : R,=1.19 min
MS (ESI pos): m/z=377 (M+H)"
RH22(RX-SH RS W)

\}

RX-bFHBRRE N

157724.doc -102 -
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5

# 13 mg (0.10 mmol) CuCl, ~ 26 mL (0.22 mmol) & & &
F=ZTEBEEACNRA - £0CTF » b w22 mg (0.05
mmol)E 4] 12F HACNF 22 44 - % R_RAHWLE25CTF
#WH1lhe HwE %9 mg (0.07 mmol) CuCl, & 13 mL (0.11
mmol) & A B £ = T s > £ B #H#20 min- £ XEB FTRBL
BB o BEEGHRUMNDCMY » # AHCIR K ER - # &
W # A HPLC(ZE # & A & +0.13% TFA » % # & B :
MeOH)# b2 &4 > 5 2/2.1 mg (O%)& 4 -

HPLC-MS(# /%3) : Ri=1.46 min
MS (ESI pos): m/z=426/428 (Cl) (M+H)"*
FH23(RA-FHHRASH)

<\N/ HN

N
(o]

R R -sh % %24

# 180 mg(0.26 mmol » # & HPLC-MS4& %+ 4 & A 50%) %
#] 12b$11.00 mL (6.07 mmol) 1,1,3,3-m F & £ HIZ R A& o
HRBEREMERAMEAE B ELIST 4 lh BRE
REMADCMR E » AA%G#H - FHREBEBHBMNERL A
BT AE - b ABHEHN(ECy/EtOAc 80/20% AcOEt/
MeOH 96/4)R M % % — 2 % B # (DCM 100% % DCM/EtOH
S6/AyR b iba B E > BB XABEBEBKERALLLY -

157724.doc -103 -
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(0.034 g) -
HPLC-MS(# i 1Eh) : R,=6.57 min
MS (APCI pos): m/z=353 (M+H)*
BFOHPLCHE AH Y HE I BRSSP BRA LS DI HBE
%A -
ARy EHRBOBEZ S K
FH A RS
HPLC £ # # & %4 # : Waters 600% % 5 % & ' Daicel
chiralcel OJ-H, 250 mmx20 mm, 5.0 pm: Z#H & : T %/

EtOH 80:20; A& : 15 mL/min> @ & : 25C ; UVik Al :

254 nm
14 i R; [min]
K 15124 15.604
R A -$ ek HN A (F i%6)
e W
N~ N
NG Q
K125 20.119
R A -# ek HN A (F #%6)
22 W
N~ N
oa i

HPLC# ¥ #8 & : Agilent 1100 ; F /56 ; % 4 : Daicel
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chiralcel OJ-H, 250 mmx4.6 mm, 5.0 um : E# & @ T}/
EtOH 80:20 ; 7 i#® : 1 mL/min - 2 E : 25°C ; UV @ :
254 nm

K H26(R X -5FK %24 9)

N'*-

R K-S H RS

A% 140 mg(4 & A 84% > 0.33 mmol)E 4] 12C 2 1.4 mL
1,1,33-m F AKX AR AL.4 mL NMPRLA - BRERAY
BRAMEBEAWBELISC FHlh - BEBRELLS A
MeOH# B E X M ANSCXH L - W EAH S L #EdEH
B # (Cy/EtOAc > B 90/10Z 100%)4h 1 % G 4 » K 15 & &
Bl 48 AKX 4% B 1t 4 4 (30 mg) -
HPLC-MS(# # 1Eh) : R,=6.72 min
MS (APClpos): m/z=370 (M+H)"
HoHPLCERAH T UHEB R BR - ERALES W Hun i
A -

AAHBREBR BN K
F R GG

HPLC ¥ % # & % # @ Waters 600% & ; % 4 : Daicel
chiralcel OJ-H, 250 mmx20 mm, 5.0 um;: ;B K @ & k/

157724.doc - 105 -
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EtOH 80:20; /# ik : 15 mL/min> B & ' 25C ; UV &l :

230 nm
& #) &k R, [min]
% 45127 17.748
RA-#hok HN A (F %6)
21 < BN
N N
8
N/ \ N==
K 1528 20.475
R X -#fe: HN A (F 7%6)
282 < LN
N N
)
) N=
A 4 4

HPLC#% & # & : Agilent 1100 ; F %6 ; & 4 :@ Daicel
chiralcel OJ-H, 250 mmx4.6 mm, 5.0 um; ZH &R : T K/
EtOH 80:20; A ik 1 mL/min- B & : 25C ; UV & :
254 nm
RHI29(R K-S HERESH)

N\ / nn A
o N N

G

RAX-H%REY
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EERT EZ&RAK T ®0.132 g (0.63 mmol) 5-8x £ -1-
(m & -l -4-3)-1-H-ob ok -4-F 8% 88 A (£ R PCTHE #] & %
£ WO02010/026214) 4% » & KEtOH (1.5 mL)¥ = & ;2% ¢
A #00.066 g (1.66 mmol) R LM (F R HEh b ¥ 2 60%% %
&) 10 ming » &/ 0.181 mg (0.945 mmol)E #| 13A > it
ARBER S ELEIE (S F AHI00W)F ok £ 140°C > 4%
#40 min- R B RERLASHADCMBHE » Kk 45 &
FHRM L ERBEMERE - ARBRTAE AR/ T b2
B R # (DCM/IPA 98:2)shibiadh  » #4536 & B 2 4% 2 A&
144 - (54 mg, 32%) o
HPLC-MS(% s 1Eh) : R=8.01 min
MS (APCI pos): m/z=352 (M+H)"

FOHPLCHE RH EHRE TR YERA LA H B
W e

AN BERSEZ R
¥R A k4

HPLC ¥ # # & 4 % : Waters 600% /& ; % 4 @ Daicel
chiralcel OJ-H, 250 mmx20 mm, 5.0 um; A #H &k @ &1/
EtOH 85:15; M ik : 15 mL/min- & & : 25C ; UV @l :

254 nm

157724.doc -107-
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51 g R, [min]
4130 14.754
RX-#ok HN N (F %
BRI < LN 6.1)
N N
-y O
45131 16.834
RA-#oh HN \ O &
RS2 A 6.1)
N N
-y O
o R A

HPLC# & #8 & : Agilent 1100; ¥ % 6.1 £ & ' Daicel

chiralcel OJ-H, 250 mmx4.6 mm, 5.0 pm; Z#H &K - T I/

EtOH 85:15; # ik 1 mL/min> B K : 25C ; UV A :

254 nm
KHNDRAX-IFHRBRASY)

» \\‘J\

RRX-ShH%RAY
AEBTF > ARA T > ®0.135 g (0.553 mmol) 5-8% % -

157724.doc - 108 -
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1-(4,4- — #. - © £ )-1-H-ob ok -4- F 8 86 iz (£ R PCT & #|
¥ 3% £ W02010/026214) % #» & K EtOH (1.5 mL)¥ 2z % ;%
WP A m0.066 g (1.66 mmol) R ALM (N B Y b ¥ 260%
% &) 10 min# » % A 0.161 mg (0.837 mmol) § 4
13A> B RBAESHAEMEE(H R AHI00W)F o # &
140C » #2440 min- A B R ER 4 4% ADCM#H £ » &
K SEABHE B EBEMNLEIE c  AREBETABEER
M o d & B S EBE M (Cy/EA > 8 50:50% 10:90) % 1t 8 4
BB AEEHREALSY - (54 mg, 25%) -
HPLC-MS(% % 1Eh) : R;=9.63 min
MS (APCI pos): m/z=386 (M+H)"
AFBHPLCE AH EHE T M RA s 2B LAbh 2 8
iR -

ARRAHBREEREZ T &
el R

HPLC ¥ @& # A 4 # @ Waters 600% & ;. & & : Daicel
chiralpak AD-H, 250 mmx20 mm, 5.0 um; A #H & @ &K/
£ % 880:20; ik : 10 mL/min> @& : 25C ; UVia @ :

260 nm

157724.doc - 109 -
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ﬁ {f 'J ‘é-.‘l; *% Rt [mm]
K133 14.80
Pereny < BN
N N
72\ .
= F
K534 20.40
R & -#ok HN \ (&)
B2 N
N
72\ .
= F
o A

HPLC % & #8 & : Agilent 1100 ; # /%7 : % & : Daicel
chiralcel AD-H, 250 mmx4.6 mm, 5.0 um ; FZ#H &Kk @ T K%/
B /HB:80:20; ik 1 mL/min>’ B & : 25C ; UV& 3 :

260 nm -

157724.doc -10-
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£ FHEHNER
. — 4 & (D144 -

(R?)

n

0
H\N Q
o R LN
N~ N
I @,

o

3% &

Rl

PHRSEROAMFACAFEREFTFIE - 2ME - 3@

HAE - A MIME - 2@ RIBRER F A HELE LR B

N ~

R2

O&xSz # &+

RV HSAERXRCAEFRARLTATRBALELLMA -~ 2
B ~3EK4fE - BARIBR2BERKARK D £ F
ZERRATHALELE L E A S FH AR
£ - & ~ % -~ HO- ~ NC- ~ F3C- ~ HF,C- ~ FH,C-+ ¥
% - H,N-& (CH;),;N-;

P AE BB TR ARk B & - NC-- F;C-+ HF,C- ~

FH2C'& ?7_% ’ -ﬁi’fi/éj $L - NC- ~ F3C-&?;_% ;

D:

HEABG T AAZIH BAL RTEA wa%

uﬁ% N ggﬁutbn,%% 2o 3_&4_:1[;[;‘:%% ’

157724.doc

ETREAEARBRLATAFANLIA R 2ARAAR
R EFTHEBRRATHRLBIHEAE G T 5 @A K
Z # © f ~ NC- -~ F3C- » HF,C-& FH,C- ;

Evwhs 4 A A wdATAENLELMER2E
BRRAABRRK AP HERRATRLEELHEL G
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T kB £ - NC-- F;C- -~ HF,C-& FH,C- ;
EvP g A TABERELIME 248 3B X4BRAL
B EFTZERRATRELBE L E S S TH A
mZB A~ & & -~ NC-- F;C-~ HF,C- » FH,C- ~
F3C-CHy-» Cre- e K -R Cs-B & & >

m: % B 1x2 K4 ¥mkl

n: HEAO~ 1R2 B44EHnta0x1 > 14 3ntk0:
Eb#En=2> A& EAR A B K LI Lb & TER

EEB BAHBBELITHEZTZH

FHGEZIEEHM AR B TIALES W

ek
tht)‘]j\\ﬂ
SN
Fr st zamTrzoRE
BB GEAN RS ITHEER RSB A
2. WwH KEIZALL M -
HF
R': 4SER6BEHFA L PREREFTIE - 21 -
38 K418 - B AN IE 2B RIERE FARALE L
EFAN--OxSxz# R+
ERFPHSEAROAFTFLERFTATAERLLE ~ 2
8~ 3 K48 BERIEAX2ERAERRK > £ ¥
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