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_ The present invention is directed to piperidinone carboxamide azaindane
O derivatives which are antagonists of CGRP receptors and useful in the treatment or prevention of
diseases in which the CGRP is involved, such as migraine. The invention is also directed to
pharmaceutical compositions comprising these compounds and the use of these compounds and

compositions in the prevention or treatment of such diseases in which CGRP is involved.
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Delay-Goyet% A, (1992) Acta Physiol. Scanda. 146, 537-
538 ; Salmon#%¥ A, (2001) Nature Neurosci. 4, 357-358) ;
B’ & (May % A, (2002) Cephalalgia 22, 195-196) - ¥ 7
(Awawdeh & A, (2002) Int. Endocrin. J. 35, 30-36) ~ 3k B

159929.doc -5-

EFD



201305165

% £ KB % &% (Molina% A, (1990) Diabetes 39, 260-
265); ;% mE 5 X & (Zhang% A, (2001) Pain 89, 265) ;
ME X XRARFTBE MR &% (Foster¥ A, (1992) A4nn.
NY Acad. Sci. 657, 397-404 ; Schini% A, (1994) Am. J.
Physiol. 267, H2483-H2490 ; Zheng% A, (1993) J. Virol.
67, 5786-5791) ; 4 £ : B f 5 (Beer £ A, (2002) Crit.
Care Med. 30, 1794-1798) ; 34 K #| a4 B7 5 & # (Salmon ¥
A, (2001) Nature Neurosci. 4, 357-358) ; & =k & %
(Menard% A, (1996) J. Neurosci. 16, 2342-2351); B H &
4 M Pz 8 #(Chen®¥ A, (1993) Lancet 342, 49 ; Spetz%
A, (2001) J. Urology 166, 1720-1723) ; & & # & %
(Wallengren (2000) Contact Dermatitis 43, 137-143) ; 4 &
B X -G AL PR BRE R LB
ri #% J& (Rohrenbeck % A, (1999) Neurobiol. Dis. 6, 15-
34) ; &E,%(Geppetti&Holéeréﬁ;, Neuroxgenic Inflammation,
1996, CRC Press, Boca Raton, FL) ~ # @& ¥ & B % &«
(neurogenic cutaneous redness) ~ & J§ % 3 B (skin
rosaceousness) & 4 3 ; H "5 (Herzog & A, (2002) J.
Membr. Biol. 189, 225) ; pe B &% (Walker & A, (2010)
Endocrinology 151, 4257-4269); X EMH B R - AB & B E
(Hoffman % A, (2002) Scand. J. Gastroenterol. 37, 414-
)EBH X - AR ELARR(ERTHARRKEMNHA
RIZESH XA MREER -

20084 64248 Efh 2 £ B & A %7,390,7983% R 20104 7

159929.doc ’ -6-



201305165

AlseB ~HZ 2R EZH A~HEEUS 2010/01791663% 48 5«
HREBABECGRPX B ERSE - REALMN — B R ANE =
ZH AL HEHA XZCGRPE B ERSE - 64 H 2 8
BaubtWREEREFPZRGE

LN S |

AERALCHAN A LR FTEHBERARNSTAY L B
S EAXXCGRPE B E LB Bl A NGB KW CGRP4
kB > HBhAR FAEATHN LA ZE LS E
Rt WARZELL YRS M AETEB X% & %% CGRP
MMERFPZTRHE -

[&#%7 K]

ABEAHHAN KR ItbHz—ER :

O
R
N
R2
R7
RS R4
R5
I

AL BES TR L 2HE £

Xi& 8 -C(R)=%-N=> £ #R*% & - F&CN;
RBEBEGUTEAAZIH Cbdt ZHAFTA BTA
FRAR[N(ZAFA)VERAITA R FELERABAB/

159929.doc 7.



201305165

WAEARTFTBEAFHFATE -S4 BEaaFRAEEAAARZ
B R A RA
RE B B R T A
ER*A 8.8 > B

R’%& B & - F&Cl;

R A K - FHCL:

R°H &

R:E B R &F: &

R’:2 8 & - F&Cl:

Bl BB ERAF A BEAFR -RAR'TH B & -
FRR R RAR' ¥ 2 2V HHE LB AFHCl; B 2R’
#Cl» BIR’"R T A4Cl;

ER*A FAH - A |

R°& g & - F& - F- Cl&Br;

R B & - FH - FxCl;

R°& B & %F:

R B & &F: &

R'Eg 8- 74 FxCl;

Bl B ZERAF BIRP-R*RAR"® 2 2 = # 2 48
BF; B#R'AFAHCl) BAIR'ATH F 4 &£Cl-

LB F ABRAREA ML HZE - FRBRLBR S
ZrTHEZLZHE - HAFXA-N=-

NAEZR Y AR REXILeH22E - FBRHER
B2 rTH%z® > L FXAB-CH=-

159929.doc .8-



201305165

TEZBF  AFAREKAMCAHWZE=FBZLE
RE2ETHEXL2ZE > £ FXBE-C(CN)=-

TEZBF AFEAREAMA YIS TFB LS

2rT8%28 AFR'BAABALIZEIBFR B £ X
EdmERAZCilak %k -

EFOFTRY  ABERABEE -—BAMLAHRLRE
LT 228 A+RER BEAL - 2,22-Z 2
A 22-—fCH ~2-FHAAA3,33-Z /&% R3,3,3-
ZR-2-aAR A

EFE—BF RAEABREE - THEAIMLAH LR S

LT %28 ¥R B222-Z R % -

TEZRBF  ABAREX IS DI EELTFR LS

B2t T $£2z8 £FRS A -

EFBETRY  AEABREE _HAILLHRLRE
Z2rTg %28 AFR R RAR' ¥ 224 H £ AF
%Cl: 4l 5h B ER"AHCI> BIR'RT ACl -

TEEELZFREF  ABABEEZBAMoHRLE
B2 rTa%z8 . AYRAFER'-REAR'B & -

%ﬁa%¢’$%%@§imé%z%ﬁ%%ﬁ%%

Z2rTHEL22HE EFRE TR

EFXNTRY A ERAREFwHEAICL R LB S

2FrTH %28 YR AFAR-R'-RAR"® 2 5 &
=% AF -

NERZXNTFRAY  ABFABELZBAILLA Y X R B

159929.doc -9-



201305165

B2 P THS2B 0 RPRAHAER'SFAHCL AR
AT HFEKXCLe

REENTFAY AFABEEANBEAIMLSHIEE
B2t THEL2zH o RPREAEA - FHAFHClL: RYE
B & - FA -FRCl; R°A K ; REA A KF: ARE A
B~ FA C-FRCl: #lsbAZR'BFAKRCI BR'RT A
¥ & HClo

NEZBF AR REAILELHZ2ELTFRLEER
B2 THLZHE £ PXA-CF)=-
ABEATEEEARTELEZAY

o)
N
o) ; /\l / NH
FsC” N N
0 U
o
N
0 g /\| NH
F4C” N NN
0 U
F
0
N
o) ; /\| /~NH
FsC7 N 7N
o) A

159929.doc -10-



201305165

-11-

159929.doc



201305165

-12-

159929.doc



201305165

0]
/N l NH
_ = N
N
F
* 4
o]
(0] H /N | NH
FC N7 P NS =N
R2 o) N\
Ar
R? Ar
H 2-REA
Me -] RHE
Me -FRARXRE
H 23-— A X%
H 2:395'E‘ﬁ13£%
H 2-8-6-F KK
H 2,6-—f8. X%
H 23-—fRAFEK
H 293)6'£ﬁ13¥££
Me 233 >536-E9 gx%
Me -R-2-FAXA
%5
O
0 H /N | NH
1
R\N N AN =N
o N\
Ar
R! Ar
BTAFA 23-— R XA
2-F R AL -8 XK
159929.doc -13-



201305165

R! Ar
BTAFR 2-JEA
EARE 2-AFE
(29)-3,3,3-=#-2-5Am A 23- R EK
%6
0
RLN N

3,3,3-Z A%
2-FARE
(25)-333-ZA-2-BARE
BRATE
[-CHFHR)RRAIFTA
22-—RTE
[(1R)-22-— A B AK]F A
[(18)-22-— S ERAK]F A

FEBRERSPTHLZB -
AR R2EBEabdh HRaeohHBRARKAIES

MAELBRLEETHLZE -
ABRANRRELARTEREZABRZIZHEHILGHBELHARBIN
o Hasa i FRAL BRI R EIAME D RE R
B2 LT HL B  ARFTRAIBIZERB T AR AR

SR c
ABANFRBAKXIMAH R ELBLEE LTHRXZIBRE
B2 TRHESZIRBIAR  EGANERARGRAR
Z BB  AFAEFAIBFTIATRST  ABRARBRAR °

159929.doc -14-



201305165

ABEAFLAMMHANEBECGRPE M & % K& & (% 15
BRRE)ZEBIAB Lty Haos KXo LB 8L
LTRSS 2B REBESE TR L2 HA -

ABRAFGHMAP XIS A% » L1 8 » 4% CGRP
MMERRKRE » HoBBERE -

LN A AAMA AN H A L % CGRPAE M & % &
RE(ErBBARIZER R BE M F 5 R 444 KX1
teh PR -—REABEL LTRSS ZHRA -

ABRALCECHT LA -5 BARHYHE P v BT R H
HBRBEISHRAESY - E—Ho EHR - FH®mEMHD
eMBABIHNFHEREBRBOABAGELE Ry FLzEHER
REZMEAME  THAARAHBIS - H—-BE%ARY
BTORBLBELRBEALERE  BERBRLY T
ZHATROEZLIF P2 Lo HBAZLLERBER
FHBREABROENATAZHREBAN  -BRIEHFTHETIH
62 FRAIABEPAIRBZEZELOYMIAFAAZEELSN
;E‘o

T LBABZ R TR BE B ETEAAXBTZIFIEEH L
CRAENUAEI BB IABA B o8 - AR HIBLL
THHLEHUAAAHB I CALAEA OBty
BMAEAZERED XL R THA D OXx-F B L 82 X%
,"io

FEH b HRRBAMTE BB H 818 5
Hor A8 - THOULARN PRI T8 3%

159929.doc -15-



201305165

WwiEilbbhz ol RRAMAHBERGLLLLE MBS B
BREHBREBRLAY BABGBEF XA B4 P &8
ZEV)NEBHFHRERE - BORBETRA H
EHUOBRIBRYAE BETHEOIEA S mZHER
BRARBEHREBTADBRLLGHREIBE - LoD
ZGKBRANATEERHEAAHERBAERALEL S
B> B FAEAELBARE T ARG

XEF bz EAMEREEBRTEAIERARREA LA
Bz k@t I AR E QAR T Rz F ki
HFIBmESHESRRER -

EX(Ditomd  BFTEREAAFAMFTLE » & —
REIBRFITALEBRBEIRAME B EZRMEREA
AEFABERFEERAEERAANARRTEZHR
2 RFHEXREEH - AFAZTROEFBANIMCES XA
FARRAMESE - RpelmT  RMHEZFARLEDX
A AR(HDEAARCH) - ABBARTHBERZEE AR M
5 - BMBATREZLELEABE  BoHWEHRNERY
ABIBEER A TRVEAAGRAUEDN R ZZREY
zibat c  BAIP 2R M EH AL HTHE SR T LR
BH LA BB o miEdRBAXAZREH P A
ZHFEBEMO TR BRABERMEHRRRNBR/R P A
mAEBEERAUH

RIF XA O NI AL ERBTRENABRAZRS
Mo Rl @E o B A-CHCO) AR 2 ts#h(@AHRX)

159929.doc -16-



201305165

TEARREBRARUAH KL LA-CH=COH)-(HF B H X) - &9
BAAKEMIXHWeENRRXTRAZHEAN -

WAXFHAR "hE, EREFEE R ER I EH L
RZEMRE,XBEHR - Bt TAC . BARARAR
BRI XMEBREFREALI 2 32452 A B @ #48C,
REAHFZTHOE(EARDM)FA A - 28425
AE-ETA-BRETERE=ZTH-

o - RBBLARBFAS>ER "F, EE A
"Cl, #3 A "Br, £#H % -

AXAFRZEE "BBLLTRL ,  AEZEALLER
SHEZRENAANEBABRRAG Y a S meBE S
Mo R B BHRBERHECE AR RE  RAOLSERH B/
Bfgtbzitedn - HE ~BbHWR/XHD -

W AXFTHmA > TRBEZ2 T $28  #i5dv ey
R FRELEDWI BB B R AL TR S 247
A ZERBAUALIBETAULE -—HEBESEBRE
£ BAFTERSGYHK - BEL LTRSS HE 2 F
AH(EFTRMBHEAZE (B BR)Z &R BB X4 %8
B OBMAEA(ErAB)ZKRALBEBERA BB ; &R HE M
Yo BREELITEZ 2B O E SR EBRRE BB
WA TERBLLED I BT LOEFHE RO RED - Rl m
TOUET A FB O B - RREE - BB B
RE B A RBRAEEMS AR STAEZE ) R

W LB - AT B - LBEEEE - RASEE - LA - BB

159929.doc -17-



201305165

B ~ BLo B - BEHE - - RIE AR - EREER - RTH=
B - R AR TH B - KT B - RF B - K
B~ A X - 2-CEARXR

S

i
RILE - FIombdh - LB - Y8 - BRLEREBERLE
B e A B EMBIBOIEED

B 4F BB -

BBz ARBEEAZ
B - 458 B BB B
DAEE - 47E B GEBERABEME -
EABRzLOhABRME BT HRES
EFH(OEEARABRRAAR)ESR - HEHRE
BRE - ATFHE - BMERER - FRE LR
B - RHEB® - B Q8% B8 BTA
Bk ~ R T M — B - AR - FI-8 - FPrmE > B RE

¥

B

i
2
&
K

o

]
X O

|

%

I

I~

R BE - dEde R EE - 2 BE - WEEE - T —Bf - BUER - BB BL -
HYRFHERAIBME - EAFRAZI-EH T BAHEK
BR B - RSB BHM® - RTH BB - BB -
B RTH -_HBBRBELHRD - BEE AKX FAAE
A REAAXIMEAY N EROCHEBREL LTRSS -
BIRRERAERBTINEFHRAXFZILEH - KAEHA
 HERNZBELAHWEOEFEEEIRTERA FPAB TZIAASL
MAaRZIBHYWILLEMRALBEL2ETESIERAERE
HerZHER -
BOHLtbHhBRPHEREZZAERERAZESLE  #HoF
L PCGRPE B 2 F ik RO HREFHREZIIAAS
e ABRAKHNAXFHAE TS HZIRAE RARK

159929.doc -18-



201305165

CGRPZ B ERE - B ERKB(ALEL AN > FTHRIE KRS
R Rt RSELBFELEGY -
ABRAZLA-—FHRBGMNDSEHE =4 - L E B H2
CGRPX B M AR AR ERGERA AR ZF & £ 864
MEERALHREXLEZLCGRPE B BILLH -
S R EAGH AR RNE LR u#a‘mkiﬁ&%% i
CGRPX B EMH X BB Y Tk Aot b A8 RALs Y
RBHERBAHER -
ABRATZFPERZIBBRABAFT AT 2 HCGRPR B F
M HEHLGY > floFHERIRLHAE - HETLEE XK
I RBFERACES DN FEARE  BEBHRELn
BORAMERIAE - 24 MW AIABEHLEHREL
ZE CWAXFTHR  HETLHR | LIERMRREARBKZ
ERABRY R HRE  AREIRZ2ZERIREZ
%

WAXTAAZEE "T@abth, EkidEasi
HARPZADUREBS MBI EZHE LR
CRALNEMED - H» TR BudbdY, 2B Es

TEERTABARB ZIESER T ZEDURREAERE
BEaEMRAEIRER LR ZES - HA-RETEE 4
R -~ RFERTLBEEL RS —REHERSZHER
CRARBRIBEAGRELENEMAEAYD Bk AEAZE
Bt m iR OEAERALADAREELE L THESZH
BReRRGxEMadsh - "TBB2LLITHES ) EFE

G“-r
P
N

Y
& A
N b
)

2
%

159929.doc -19-



201305165

B RBEHIABREBL2EAFEEDIHA LRI BT AHAE
BLERTE -

ABBZHEENOEATALLSIHZANE - BY » % F
MBATHNEZTHBRRNBLAREILEADZIRERALSY
Zhie ey c Bk ERFHZERFE TP HE
Tfebadpz#ftl % "HALSG Y BEAEAHIHTZ
LM EARTHEABIBFTLARREE A ZFTRAABLLE
Rtz iteHRERMBEZEERNKR ANER
BRUEBELBNEMADZ B oA ENH 4 " Design of
Prodrugs ; , H. Bundgaard% , Elsevier, 1985% - #% %1t &
MZREDOERRATALAYIANELYDEREFT R AL
zZEBRHE -

ABRALL WA ECCGRPE B ERB ZREAENERL XA A
AABERH T (EALAEABET)CGRPIEM B EZ A X EH
2 8E o

ABALLHEARNER BB - HE - ERHATRAR
ZEBERFPZT RS FXRERALEAR AR KEAR S KE
BEEE BHTRAEA KB BRAR HEM XA
BAEIMEE ANEER RRB TR AR ERE
FRBABAR  RETRE XRE MBH X XAFTBE
BB 2 RAE D M hE S8R B RETEZ B Bk A
% FHARLHE T AL O BHEMEE X F AR B X
B BME S HEBLARRR S RER HENEHR
B s RBERABRR LN BHEE XERER - AB A
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BRE BHX G G REMLTEHCGRPE B ZHHIER L&
BB ZRR AEEZWABAR(ARGEABRALER
BER)ZEMRBABH HLE -

SR ERACSHBERNTES - bR~ C BLERX
FimZER - RERBKRIBBRER R ¥k -

A B HERANEACER GO ~ & i
#oBHELEER BRERBRIFERELAKRZ F ik -
ARALEGD TR-—RSIALRLEEASER AN
BB 4B EAMLAYREREYTEE XA
ZEHRBREARBARIAEBREAR AP REEHhadi— kit
ERBERAE—BRDEARDRAK - SERELEYTH B
B AUNELBRETAEAKXILA YA F R KA KA -
FEAMLE D E - RS RABEYRAHFERE > 244 %
FERBNARARAILADZE QA D 2 SR @oha R
eoRm > BEREFTTEHAEFAMLAH AR — R % #
EREMURRNEEFLRBBAZIAZ - FTHAHE R - X
%ﬁ%m%ﬁﬁ%ﬁéﬁm%’$%%m%%&%%%ﬁ
BT AERN £ LB EHEA H%ﬁﬁﬂ%i@l‘%%ﬁﬂ%ﬁﬂ% °
Bt AERAXZBR oo bb Mt FaH—
REHEALFRASZBEDLY -
BRI MET AEALCAHTARNTEBRBLEAER 1k
B R Bl 0 ¥ b £ A K (ergotamine) B = & £ A K
(dihydroergotamine) » & H # & #F & % % # - £ # 5-

q

HT p/1p4R 2L & > 4] 40 4F 5 ¢ 38 (sumatriptan) ~ # 3 # 3=
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(naratriptan) ~ 4£ % ¢ ¥ 38 (zolmitriptan) ~ 4K Rody £ 38
(eletriptan) ~ F 3% & # 32 (almotriptan) ~ X B & =2
(frovatriptan) ~ % R # d 32 (donitriptan) & #| % ¢ 3=
(rizatriptan) » 5-HTp4% % &| (3% %0 PNU-142633) & 5-HT;s4&
OB (4 LY334370) B A B H A > FoEHFMHERW
f 088 -2 % B > Bl ko & F A & (rofecoxidb) ~ K & &
(etoricoxib) ~ ZE P # # (celecoxib) ~ K & # ¥ (valdecoxib)
% 4 3% & % (paracoxib) ; JE #8 B B2 X Bl R b B B & o 4
H X Bl > #l 16 & 4 H % % (ibuprofen) - 8] & I
(ketoprofen) - 3k 3% & % (fenoprofen) - # & 4 (naproxen) °
| ot £ ¥ (indomethacin) - 4F #k & (sulindac) ~ £ & ¥ B
(meloxicam) - =t B & B (piroxicam) ~ # 3% & & (tenoxicam) ~
# 2% ¥ B (lornoxicam) - #) %4 & (ketorolac) ~ 4K 3t K #&
(etodolac) ~ ¥ 3 # & (mefenamic acid) ~ F #f % 7P B
(meclofenamic acid) ~ £ & 8 (flufenamic acid) ~ & & &
(tolfenamic acid) -~ # #f % # (diclofenac) ~ B A& %
(oxaprozin) ~ T % & ¥ (apazone) ~ ¥ % /) (nimesulide) ~ %
T % # (nabumetone) ~ # B i % (tenidap) ~ &K A & ¥
(etanercept) ~ # £ T (tolmetin) ~ 4% %& 4 (phenylbutazone) -
#&¢ A7 ¥ (oxyphenbutazone) - — £ & # (diflunisal) ~ # K 5
Bs (salsalate) ~ B 7 3 % (olsalazine) & #f £ #/& B . ®
(sulfasalazine) R £ M4y 5 KB L T % F - B> X §
B 44 T B R B —RB A o FT A E 4 (aspirin)
Z & B¢ ¥ & (acetaminophen) - 3k #f & ;T (phenacetin) ~ 4 X
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R (fentanyl) - 4F % R (sufentanil) + % i & (methadone) ~ 2
B % 7 & (acetyl methadol) ~ T & % % (buprenorphine) %
9k (morphine) -

Wi ABEALLE D TARTERLEAER : NaF
FB N EE-1HHE  ONK- 1S BERE > floMr
8 (aprepitant) :.NMDA#‘—::}R # 0 NR2BR LB © & % K-1%
BEAE  RTAIZTBRAE M TREMRER - 6l
# ¥ = % (lamotrigine) ; 6 K BT s B » ¥ 4o £ % L 8 £
7 B8 (levomethadyl acetate) % ¢ # % 7 & (methadyl
acetate) ; A By Av £ B8 47 ] Bl 0 3% 4o 5-85 BF Ao BB 4] B
o B+ A 0 Bl 4o o3] o 9% A% (indoramin) ; o B 4T % B
FERXBERA R A48 > BMasaBips # : P g
BRBE S ARERALAE TR LELREFATRER REE
# 0 # do & & (diazepam) - F] ¥ o & (alprazolam) ~ #| R %
(chlordiazepoxide) & # £ # % (chlorazepate) ; & % % SHT,
XBERAB 5 BT K 4R K # (opiod agonist) » # kv T 4%
(codeine) ~ & T & (hydrocodone) ~ # % % (tramadol) -

% A A % (dextropropoxyphene) & w% 32 R (febtanyl) ;
mGIuRSHR 2 & ~ H 4 B 2 ¥ % & GABA AL B A& & -
] %o T 3R B 45 (acamprosate calcium) 5 3 # # 30 B % 42 %
Bl 0 &4 & (nicotine) ; ¥ FHRW KB R FF B EEH
FREBERK I H B 0 Bl o A BT (fluoxetine) ~ w4 B & iT
(paroxetine) * 4 d 4k (sertraline) ~ + % #% (duloxetine) -

# % @ (escitalopram) s & # % §§ (citalopram) ; ¢ & B
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] %o BT K # #k (amitriptyline) ~ & F # 4 (nortriptyline) ~ £
¥ 4 8 (clomipramine) * # =k % (imipramine) ~ X # /% ¥
(venlafaxine) - % & “F (doxepin) ~ # & # #k (protriptyline) »
d, £ v 89 (desipramine) ~ & £ 4 84 (trimipramine) & A %k %
(imipramine) ; & = M £ L Bl > ] 4o & & 3 4 (montelukast)
% % & 3] 4% (zafirlukast) ;5 £ 16 & ¥ 4 B % &4t R & e #7 #
# e

Ko ABRARAHTERTRERALESHERA  MRERW
# B A& U5 T B E AR Mo FRF
(civamide) ; AMPA/KA$ 41 & » # 40 LY293558 ; c% 7T
MB o R#MEAEEFB2-

X ABFRILEHTRAATERLELGER  BREAKR
—RA AR A A AL Y (ergot alkaloids) » kS A
# & (ergonovine) -~ 4 A # &k (ergonovine) ~ F X 4 B # &
(methylergonovine) ~ & A ¥ F & (metergoline) ~ F &% 86 %
8 % A # (ergoloid mesylate) ~ = & % A # A ¥
(dihydroergocornine) + = & % A 3 #& (dihydroergocristine) »
— B 4 4 & = (dihydroergocryptine) ~ — & -a- % A & F
(dihydro-a-ergocryptine) ~ = & -B-4 A B + (dihydro-f-
ergocryptine) - £ A # @& (ergotoxine) ~ £ A AT F &
(ergocornine) ~ £ f % # (ergocristine) - £ A B *F
(ergocryptine) - a-% A M % (a-ergocryptine) « B-4 A f§ ¥
(B-ergocryptine) ~ £ A 4 #& (ergosine) -~ £ A W K
(ergostane) ~ & [ % (bromocriptine) &% = ¥ £ A # &
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(methysergide)

b RBERALCS D TARERTERLASHERA : B-F L
FH KA - ¥ ¥ % A (timolol) ~ % % % #
(propanolol) ~ T # % @ (atenolol) - £ 3t % & (metoprolol)
8 % & @ (nadoloDR A M4 : MAOH % &l > #l 4 X T
B (phenelzine) | 45 & F & & /4 Bf & - 4 W £ # # 4
(flunarizine) ~ 3 # &% £ (diltiazem) - B & ¥ ¥ (amlodipine) -
JF & ¥ F (felodipine) ~ B & 3 F (nisolipine) ~ 47 # ¥ F
(isradipine) ~ B # ¥ ¥ (nimodipine) - #] <& (lomerizine) ~
# H# by K (verapamil) ~ & X #b F (nifedipine) st & £ 4 %
(prochlorperazine) ; & & # > # 4 & & F (olanzapine) ~ &
9% 7€ B% (droperidol) - # £ #r “ (prochlorperazine) - £ & %
(chlorpromazine) & =% # F (quetiapine) ; i ¥ B # & # o 3¢
ot &5 (topiramate) -~ =% B b BZ (zonisamide) -~ 4& F #
(tonabersat) ~ - H # 7 (carabersat) v A L B O&
(levetiracetam) ~ # ¥ = & (lamotrigine) - *& 4o % (tiagabine) -
/m & T (gabapentin) ~ & 3% & 4k (pregabalin) & & & /X # 4
(divalproex sodium) ; L & 2 B & » # o o % W% £11# K
B o #]% & 7= (losartan) ~ & B 7 3= (irbesartin) ~ %4 7 3=
(valsartan) ~ 4k & Z& 70 38 (eprosartan) ~ # 3 7} 42 (telmisartan) -
B £ 7 38 (olmesartan) -~ £ E ¥ (medoxomil) ~ 3k . i 38
(candesartan) & 3k 3 7 38 &5 (candesartan cilexetil) ; f & ik 4
FIRAE T KB FE b Ha - FoBELH
(lisinopril) ~ 4k #F & #] (enalapril) + & 3t & #| (captopril)

159929.doc -25-



201305165

B #F % #| (benazepril) - =& #F # #| (quinapril) + 3% 4 % #|
(perindopril) ~ & % % #| (ramipril) & # % # #] (trandolapril) ;
AR XBR AN HFARBHFF -
ABFALLAYDTHRATERESHER  BEB > Fowp
B H2-#E A - R-FHAK - RAMLE LKA
8 5 B K f B 0 ¥ ko 58 F o% 9, (oxymetazoline) - B L A%
4 - 2 ok 9k (naphazoline) ~ & & # 9k (xylometazoline) ~ %
¥ B (propylhexedrine) & Z % B & M & && 5 &% & -
¥ 4o "% % 3 (caramiphen) - #4 ## % (carbetapentane) sk & F
6 vk (dextromethorphan) ; #| fk B ; B B ¥ & T & A
(prokinetic agent) > # 4 ¥ & £ ¥ A& (metoclopramide) & %
#% 3 &) (domperidone) ; SAFH M R F A B PR A KK > #H b
FT 4% #F T (acrivastine) ~ FT % 4 T (azatadine) ~ & X /& 4 94
(bromodiphenhydramine) ~ % JF & M ®A (brompheniramine) ~
-+ tb 7 88 (carbinoxamine) ~ £ % & 3 88 (chlorpheniramine) -
# 5 # 7T (clemastine) ~ 4 & X AP 8 (dexbrompheniramine) »
% £ % #F §k (dexchlorpheniramine) ~ 3 / #& 84 (diphenhydramine) -
# Z 4 89 (doxylamine) ~ & # 4 & (loratadine) ~ X # A%
(phenindamine) ~ 3k B #& # (pheniramine) -~ X 3 7 &
(phenyltoloxamine) ~ % £ & 4 (promethazine) ~ b # B4
(pyrilamine) -~ 4 3k A T (terfenadine) - & ¥ # =
(triprolidine) ~ X % L B % (phenylephrine) ~ X & &8 &
(phenylprogpanolamine) % 18 B % £ (pseudoephedrine) - K
BRHLAHXTHIEGBLESER -
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ERABAZ TR T > REALSHBE T B B &L
TR REABE P ABER - RS AR S-HT R
BB AES-HTimpR KB > AE A HdiE - i #
sk e KRR G Lm s E G EE KB
2 R & dh3m ~ BT 4 £ 38 (avitriptan) R A S $h 2 R £ 4 &
FEARKAE O RRE A
¥rH B AH B K GEH
HammAE g o

NS OLEATALEGH AR —BHELETRILLLY
MEBEREXRNER LA bERLShzads - A A

Bedp ] B 0 o BIE MR A A 82
TRk AHE - ERELHE - RagE

BRACSCHTRHACADREL ~ 6% > 24 - L& A5 9
LA BARIERIARIERZILERAS B EZIAR
MBEHBASER  SEAREHTEOILBAEHEBRENU
HBYRAEZEEALACLCHEAFERKRFRE - EABF AL
CHER-RSFHEAECEYRFERAGE  RAE AL 2
hF A A ELCBEH BB a bt o Bk K%
ZBRELSDOABRATALLADZIINNAE —R S HL
EMHR > ZBEabsY -
ABRACCHBECETHRR S ZTEELTELELBR L
BRAZAKBERE - BF  BEREEZHEXB T - K
b BRI M T FEARAEACS RS - BB a s K
ALt RA - BB EEFLLETHALELHI000:1F 8
1:10002% #200:1 2 4 1:2008 B W - REHILA 8w
ERERYZEACBENALEAEBRAN AL HERERLT
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BRERAETHERTZARBE -

ESERbY  ABALAHRAALTHBTEHRA
FEAOHKE WS —HATIRATAEAALERBKAEZ
AR Rz EELBEXARZLERBLHA -

AHEALLSH THEGLED FEHHAAAR -~ B
P #A -~ ICV s A RNEHRHE - R TEHRHAN)
B BHRAEE BF LERE -BEKF FTT &
BAAHIBELLKA BTUNEFRR—LARKRLTE B
kR EHBERL TITHZLLIHBLCLRBRL A ~ £ B
BAEBOBALSBEEMARY - HBRERI LGP KF
MibbHmAE KRN AR -

ANBRERABFACADZER M T FREUE QA
MER  ATHOEBERFTRO2IE—FERE P
EFEMAREBRERRYBABARA - RS EHB YR D
(accessory ingredients) 2 R BLE L2 T H - B ¥ > BH 4@
A EHRYHYELFUREFTER S ARERB R HK
BB FLES AHB(ELRB)VEADARRMAME
HEhUE FHREADURUAHFRIARKRELAMEHS
RzBannBRaths whAXFTHMA KB Hb
Y, ERBEOUAREEZHREARTAADUREAERA
BT EIHEAERVALHAELENEMNMASR -

AEEBRRANZIBREaAHTEIEANLOERZIH X
Bliade B - O A4 4R KB RXBHEBER - TEKER
AEBER LR -BR - BREEIKBE BEREBA -
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ERBOERAZ ALY TRELARF L LI ANY & B
RabthWzEMFA58H A% 0bhTAHE—R %%
EAEaHRE - A%RE - ZEBRBBEE AR ZH 2B U
REBESLEABREToZHU B - KELFEFHAS- B
NEERBDERE L TR IEERBBERLSLS - oM
TORERUVBMTAEMURES > Bl 8B4 - 5 Mm -
A SRS RS RRBRAAE Bl RN
R &%k B ; 354 B (binding agents) » ] 4o & & ~ B/ B S T
A RBERRE - Bllo Rt ~ AR RITHE o 48
TREOKR ' A A THBCLOHBOERULELATHE T 2
HAARRKLELREFEERBREHME - Belm T » T
KRS ERER T BE R R bRy
E - EX T # b £ & #] 4,256,108 -~ 4,166,452 &
4265874 WM Z B ER AR RN EHBR Z B F 58
BAEE c OREB T TELARANLIEFER » o b iy
R AT H R h (wafers) s iR B e Bl R R i B -
ARBoERZARMYTTEZABRBE L+ 8K
TR B RS ASRALIERERSERR
T REBRABRBE AP EHAR I AR o AW -
BRBELEIBESZHIENET RS -
KMRBRIFIRGATHYDEARAENEEARBRERORT
BREG ZERVEARER Sl FASEEH - F
Atk BEA-AIEATFTELLE T SESM - BTH A
%RE > REBRMBAEB »HBREABEBTARRE
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Lz BB Bl ARAKBEENRZIESED
Pl BELHBRERE ) ARA LB RAEEEIHES
A Pliot tWH A EGHE RRALKRENLEBE
BEBRILEBZGEONESCAEY  HBRATHLRRE
EhEas RBALKAMML A EHBRRTEEE XIRE
MELSED Pl RLHEMRALEEEEHBRE - KER
FRDPTAE —RFENHREARTFHR B XRHELAE
YTHEARBIHRB —RSZHEZER - — X5 EA%B
B—H 5o EEREHZH KRB -

MR EFERTHBEFTEA>RBRFN A oL LR ~ BR
WX MR TFRZIELB T RBRENHRRB S H
ZHH B FRAR - AR BFRTAAHRAB > 6 o
# R EWMR TN Thm#EA%RB (o LM% B)R
FABURBToOZoREE - ZF 8B THEHF R
ALB (B ELB)RHE -

BARNB I I AREHARBERZITOSINERSRR
BRARBIHERAIESHBHAER - BREAHRER-XZ
BB ZREMEYD  AESHBRNEBBHMARBRFR G AL
CREZRABH T - FITHFEF wakB >~ A%RBREE
A

ABPRBB AT TERKLOHARB - 48T AH
(Pl BBEBRELB)RFDE(H o RBEHR) &
BEWEZRAY  SBEAALCLBTARRKEALAZE » #lo
MBI RER S RAFAZIBE  flo KT > 95
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Be  BRATE BRSMM R T EF 28 RBas » 4 o B A& W
ARBEHRE  RIAEBBEALACTLHEZIELSEY  #
W RAALTHB K LA BEE hEE - LARTTA A %
Bl B Wk B

BRRB B TRMKE > Plodd - B8 LA
x KO — & A B - %z%%ﬁﬁa#h%?ré\%%%nm
(demulcent) ~ F5 & %S4 B ok # & £ & # o

BRROt YW TEEETEHS AR SRR ERBRA - 1t
REARTRECIERMEALXCRRZA B S KB XA
HMEBERBRERRAR - BATEHLEBMATANEERS
BITREXZIABBREBNTLEETERERXBFR
Blie B 13- T_BER - THERZTHELSERRER AL
K~ K H KA & (Ringer's solution) &R £ 3k fLIL 4 A & - st
S BEFRELHEBE LA EBEXRBRENY - BB
Wy THRBOEAREF BB R HhEZETE N MR
FEHEMHES - b4 B b BEIEVBRTANALE TSR
B e

ARALEH AT TURANR AR A ED LB RE
BB EFRECYTROREY RS EE N RN
REB ZHREBEFTETAHBR CCALEABIETAR
MERLRLEEGFBERABKEY - ZUEMWEAHTTH
BRERTL =8

HRESTER > THERAAALAFALAHZIAFTA - &
TR -BRY - ZRXABEIRARELBEMD - BAb > &5

Yoy

A0

B R A
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BER T RN A/ A -

AB A 2B REAMRIETE-—FT LA A F AL
ZBERAN LR LAEARESLRKRZIARERTHRLLS
M e

kKBB4 A EFTEHRLCCGRPE R EF M Z
KX ERERBRY  BEBHITREFET AH001%
S00E R/ AF BEHRE/R A TURERXSZRB EHRA -
LEREEETAERE AR #4001 mg:250 mg' & X
N F #4005 mg® 100 mgHh HF R EHF 2 F #40.1 mgZx 50
mge £ZHKEEAAN BETAHAERXRENFO005 mgZ 0.5
mg -~ 0.5 mgES5S mgHS mgE S0 mge $H Lo H - 4ab
BT A4S AL1.0E10008 L FH R L HEL1.0- 50>
10.0 ~ 15.0 ~ 20.0 ~ 25.0 ~ 50.0 ~ 75.0 ~ 100.0 ~ 150.0 -
200.0 ~ 250.0 ~ 300.0 -~ 400.0 ~ 500.0 ~ 600.0 ~ 750.0 -
800.0 ~ 900.0& 1000.0E # F M A X & B AR L AR
BEKAEFLEBREZZRF
ERALLY  RTHERBAEIRRZ2K

EhHE BB - B R EHRBEBBEAR - AEHER
ZABFRALAMBERAZHELERIERELARTS BF LA
LA IERENIOER /A REZ BB ERERXE
LA (RERBBEXRBER2REOCRZ 2 RB & & K
FEBAMARBI)FEFTAABENER - HN S HKX
R A&t EBBEAHIO0EHLZEZHI000E H > &1
EREHSOER - ATONAFRFABRAT 8B R ERYF

TUFE RIEL4R 2 8L 8K
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HBAUTELENISOES - THAXLLEFEUARBEHL S
Ko BRER  ANEMBIEFIH IR ERLER
EHTHRYE  BHERIBEERE  OHEAMABITLLH
ZERE bt KBARBRIRERERF R - 28 - 2
E—REEHFL M KR BRERX RS How
RE-BHEd HERKLIBRERRESLARZ IR -
AEALEHHEACGRPE B EZHEHRB KA Th ik
AR F el FEERA - #'PI-CGRPE S B2 &4 2
WHAERRCGRPZ B 2 iR BREAR T ¢
RAZLBES > P AKX Lo # i 4#"I-CGRP 2 SK-
N-MCéa s B ¥ 2 % £ 4 4 (Edvinsson®% A, (2001) Eur. J.
Pharmacol. 415, 39-44) - f§ & 2 » 44 %4 10 pM '**I-CGRP
BERAE 21 mLe 4 % % % [10 mM HEPES pH 7.4 > 5 mM
MgCL A 0.2% % o % & % & (BSA)] ¥ 35 F = i B (25 pg) -
AEEBRTHFINRFHR > Z2HELUN05%F T M & Bk B3
% 2 GFB# # 4 4 /& 4R (PerkinElmer) 8 J§ & & ik 5 # - &
T /A KA S M E % K0 mM HEPES » pH 7.4& 5 mM
MgCly) e #% 3R » 3 F R A 3L » % Ao P M A 8 (50 pl)a
fi Topcount(Packard Instrument)$f 2 4 M % 47 3t # - £ A
Prism# 4T B M o4 B B &-% & ¥ X # # (Cheng-Prusoff
equation) | & K;(Cheng & Prusoff (1973) Biochem. Pharmacol.

22, 3099-3108) -

FaANLH  HF ABCLZ 2 (GenbankF 7% 4 % L76380)
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R EHE AN %k B B EpIREShyg2(BD Biosciences Clontech)
# % 5'Nhel 2 3'Pmel § & - # A #i RAMP1(Genbank % # &
g AJ001014) =k :E 78 A\ %k 3R # # pIRESpuro2(BD Biosciences
Clontech) ¥ 4 % 5'Nhel & 3'Notl f ¥ - HEK 2934 fo (A £
Bo B tm B » ATCC #CRL-1573)s2 A N4 KA 4.5 g/LE H % ~
1 mM®&A B Bk 49 R2 mM4: 8 Bt 8 B 48 £ A 10% 86 4 & /F
(FBS) ~ 100¥ 4 /% # # # % (penicillin) & 100 pg/mL 4 &
4 (streptomycin)Z DMEM ¥ B # 4% £37C R95%& & T -
£ HAA025%BFads(AA0.1% EDTA)Z HBSS R ¥ #
M AT H K E B EMNTS cmPBE AR T4 10 ug DNA#S
30 pg Lipofectamine 2000(Invitrogen) - & # R £ £ 8 & &
otk - FCLXBARAMPIAABERF EHE R - B &
#2400 > B BB BLAER _RAWBEEBER(EEL
3 & K +300 pg/mL#A M £ &1 pg/mL-E 4 # % (puromycin)) °
#] B FACS Vantage SE(Becton Dickinson)j & ¥ % B it #
BAir itk A RBELAL E150 pg/mLaA B & R
0.5 pg/mLZ oh % & A A M taflo ¥ 7 -
FatlsxsLEsot  ARELY AHCLRX #E/RAMPI
Z ta B APBSHE % B 4 A 50 mM HEPES ~ 1 mM EDTAR
Complete™ % & 853 # B (Roche) X W E L H R PR & - =
R FRATRENE ZH AL A£48,000 g F a5 &
B - ELERBRFNRESEH R M250 mME R ¢ &
£-TOC FHAE  HAELSHSH > AEETH20 pgdg BR®
4 % 10 pM '’I-hCGRP(GE Healthcare) & # # # = lmL &
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4 4 % % (10 mM HEPES > pH 7.4 » 5mM MgCl, & 0.2%
BSA)P 3% F3/08F - B b & 00.05%% T % 5 Bk M B = 96
FUGFB# 3 4 4 & *&(PerkinElmer)i& BARELE M - BIR
SH KA & 5 & % % (10 mM HEPES » pH 7.4 5 mM
MgCly) ik # 3K » H Ao P M 5 2 B A Topcount(Packard) #
THE - IERFHFEHRLELELBLELSCPMER AT
AERAFGKER D REFBREG AT RBMAEYHK)
T & # o4

Y am s =(Y max= Y min)( %l max-%ormin /100)+Y inin (Y = Ynin)(100-%1 . /100)
L+([# S VK[ 4 M AR 2 VK )™

EYYAHABAZCPME S » Yo AR EASTH > Yoo & 3E
HERLESHH > (Yoo Ynn) BB EHRE S %o h
RAHWHFE S %nn AR DR B> KRB0 L
BREBLKiALTRZHAREMBZ REMAEYH (g #
ﬁ@%ﬂﬁ"?jﬁiﬁ‘]f()‘;

TaRNLRAAEREIN  ERBEBRERHELEL g/L
BSAX 300 uME T X -¥F X & 2 4 2 DMEM/F12(Hyclone)

Foo B F e BN 2,000 e BB /FL 2 F B B N 3847 IR
(Proxiplate Plus 384 ; 509052761 ; Perkin-Elmer) ¥ H #1
B —RE3TC TR F3004 - # % A#Ho-CGRPH v £
mf P > R&EIREL2 nMEBE E37TC FHERF2045 4 - £42
BB R BAK S BRBEREBHER Y X (HTRF cAMPH & 24 47
£%4 ;5 62AM4PEC ; Cisbio)g A ® S B2 F R ¥ & 8 U A
R ECAMP - & AR B ¥ % R B BB E I/ A CAMPIE
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Y B 2300 psi— A4t BB FEASSTC FAaBRT2)NF o A
RBEBRSYM  BERE ARBEDEDBREW(RWE
oo F i £100% EtOAc)4h L5 2] 2 4h = R A Mk = 42
AL &M - MS: m/z=426.1 (M+1) - # B B E R "B E
(SFC)(4& M ChiralPak® AD-H #% 4 B A 4 40% 2 & =z
COL(0.05% — L e tE A oL Bl )E 8 )M W H ok B 4% 22 4% 3|
RALEY  EHEAZ-_HupEHEBERL -

T BF: (65)-2'-f & & -1',2",5,7-w9 & 3% [ /% = % H [b]®
¥ -6,3"-%L % # [2,3-b]® w2 ]-3-F &

AALLIABEG)-2-HAE-I'-{2-(ZFHABRE)T
AA]F A}-1,2.5,7-m & 8 [ x = H # [b]l %-6,3"-% %
#[2,3-b]wbeg]-3-F & ¥ 85 (238 g 559 mmol)® ¥ 82 (2 L)
PzERBA o EBEFESSC c AHRBERALSME
23°C » #2008 - B F EE - 10 N& &1k s K 38 & (400
mL> 4dmol) A ZRAGEINFEQLYZAERY LAY R
Th#mFREMB2NG - A EKRE23CELARHCIA
EpH 3 - BEAMBFEH  HEBERAKRERAKALSE &
P2t A W o MS: m/2z=282.2 (M+1) -
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¥ R 42
0
s NH
HO = —
\ IN
o) NJ

(65)-6'-4] & % -5,6',7,7'-w & & [E X = H # [b] ™% = -6,5'-
o wg 3 [2,3-d]E ®]-3-F &
P HA: S5-B-6-Rhg-3-FTHEE =TEH8

€ 5-38 -6- % & B (25.0 g 106 mmol)# m & % 4 (1.06
L)Y 25 R PHRBH w8 —-%=T8(69.2 g 317
mmol) & 4-= F gz A b2 (12.9 g 106 mmol) - 16/ 85 14 -
RAYMRAAKHBLS B EKZEZRU06 mL 1 M 106
mmol) e A MWRA LB LEGC)ER - b H I HARERY
RBAGCGX)RK @R BEHLK BEALRE Hbam B
B #H(100% =R Flro10%FE /R FH)bLFHELAL
&4 o MS: m/z=294.1 (M+1) -
S HB:5,6-—LHBAUR-I-FRE=ZTHE

©5-8-6-AwR-3-FE ¥ = T8 (24.0 g 82.0 mmol) »
ZAE(615 mLYR KR0S mL)Y 2B R PR T Hi= RN
B 47 (33.0 g 246 mmol) B = R A M -3,3'3"-Z s ik = 40 BB
(4.20 g+ 7.38 mmol) - 48 4% % fw — B & % A% (88.0 mL » 615
mmol) & Z & 42 (I1)(0.553 g 2.46 mmol) - ju # & & 4 &
75C o 1688 %% » AR A ERBERE L H v de forg B8
M REVA_AKRTROCORBKBLEHFZIARBRDA K >
BAAKBLEHRBEE BELRE RHRowBEK
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(100% — R F R 5% F B/ R F )4 1L 43 2 2 B 1L &
# o MS: m/z=232.3 (M+1) o
TRC S6-R(AFR)LWR-3-FHE =T 8

£-18C F®5,6-— L M Ao -3-F 8 % = T & (19.0
g’ 82 mmolD)H — R F B2l mL)Y 2 xR FHmEEAA

c RARABBBERAZAN(NIE) BEFRAR S

BBAER - RAMA T E(82] mL)#H 2B H F M £ 1t &
(7.77 g > 205 mmol) - 154484 » R A4 A % B &8 44 H
KEBERZFRAELADRKRFROGC)RK - St A M A B X
bk BRBSEHKE BRERBLEAE - - EawBENA00%
—RFRoISNTF &/= )& ILF 2 R B A4 P - MS:
m/z=240.3 (M+1) »
THRD:S56-B(RATFE)LR-3-FEE = T8

EOCF®56-8(8FA)hw-3-FT8 ¥ = T (587 g
24.5 mmol) WN,N-— ¥ 3 ¥ & Bt (146 mL) ¥ 2 /X & + 48 4
A A = T B (13.7 mL > 98 mmol) & F % # & &F (12.8 g
73.6 mmol) » 154 48 % > % /v K (29.2 mL)& £ 1t 45 (8.60
g’ 147 mmo)BEERSYARERKEE - 16/ % » %K
MR AN KERLRLAMALCHETEG)ER « &
B A BB ERAKGC)RBE KGR K » &5 8 4 8

BEBLRE - HAHBREMN(00%= R Fr—o10%7F

BB/ R FR)LILF B FHEILSH o MS: m/z=276.2
(M+1) o

FRE: (65)-4"-8-6'- & X-5,6',7,7"-m & & [F X =— M #
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[b] % %€ -6,5"-% & 3 [2,3-d]|“BR]|-3-FTE L =T &

5,6-% (A FA)wwog-3-F8 % = T 8 (1.80 g 6.52
mmo)ANN-— F X F &8 (93.0 mL)¥ Z B R ¥ 5 mwi-4 -
5,7- = 8 -6H- % % # [2,3-d] %% = -6- & (1.80 g ° 10.62
mmol) + % 8 45 (3.65 g 11.21 mmol) & % 1t 48 (0.671 g -
6.52 mmol) > 309484 * Ak Bk B M A KB R B R A
M A LB LEQG)RKE - A ZXHFHRH A KOG B X
BX) LR B BEE  BEALRE HuyBEMN
(100%— R FR—I0%NFE/—_AFR)LL  BEHbay B
B (100%— R FHo30%NLELE/—RFR)ETE =X
LT ENEAERRESHRZIERILELSY - £ A10 cm
ChiralPak® AD#% 4 (4 £ 0.1% = T 8B 2 60% EtOH/Z %)
i AHPLCH £ o S E 3 Het R B F 2 RA1L S
M B A —AEHBREMEE o MS: m/z=373.2 (M+1) -
$ BF : (65)-6'-41 & 5-5,6',7,7"'-w & 8] [B R = ¥ ¥ (5]
%€ -6,5'-w% 3 [2,3-d]|"ER]-3-FHEFE=TH&

# (65)-4'-f -6'-fl £ % -5,6',7,7"-w & & [ /X = % ¥ [b]
o o -6,5'-% % 3 [2,3-d])E =2 ]-3-F B £ = T & (200 mg >
0.537 mmol)# & K Z & Z &8 (5.37 mL)¥Y Z A& ¥ & /w =
Z B (299 pL > 2.15 mmol) & 48 /% (571 mg * 10% » 0.537
mmol) - R &4 B K W Parrf £ £ 50 psi&l R F ° 16/ 8F
% ERAABTECelite® ®BBARMTA Y - A LB A
iﬁtjﬁ% - REERFIBRAEALAYURIEE=ZLHRER
B o MS: m/z=339.3 (M+1) o
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FRG: (65)-6'-4 £, X-5,6',7,7'-w £ 3 [F /X = 8% # [b]
®-6,5"-mt % 3 [2,3-d]HE 2 ]-3-F &

MEAIEEZCHRBEHB(RAaATSTHR)Z B H#(65)-
6'-f A K -5,6'.7,7"-m & 4 [3R /R = M # [b]wh =€ -6,5"-k & H#
[2,3-d]® 2 ]-3-F 8 % = T 8 (255 mg > 0.536 mmol) ¥ & Av
BEAEARQCO ML 4 MA =R F)e 16/t > BE LA
MANIEBHRBRI BRSO NRIE R BB
#® - MS: m/z=283.2 (M+1) - 'H NMR (500 MHz, DMSO): &
11.75 (s, 1H); 9.50 (s, 1H); 8.90 (s, 1H); 8.80 (s, 1H); 8.40
(s, 1H); 8.20 (s, 1H); 3.50-3.40 (m, 4H) -

v 3
o
N\
Ho
0

(65)-5'"-R A& -2"-w A &£ -1'2",5,7-w KB [F X =% # [b]n
®-6,3'-vh %% 3 [2,3-b] R ]-3-F &
TEHA(68)-5"-i-2"-4 A K-1'2"5,7-m R R [B KR =HH#
[b] % %€ -6,3"-=t 2& 3 [2,3-b] =2 ]-3-F B

B & 2 (65)-2'- A A-1,2.5,7-10 R E[B K = H
[b]=th o€ -6,3"- ok & # [2,3-b]ob g ]-3-F & (A F M 49 1 ¥ 3%
#)(1.03 g» 3.66 mmol)®» = K4 = A IAM(12 mL)+ =&
Sk A AN T =8 % 8 (1.37 g 7.70 mmol) A % 50°C
Th#BMBREM2INE - AHTRBELANERBEIE L
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A AN-& T — 86 2 8 (1.83 g> 10.3 mmol) o £ 50°C F Au #
Frig R A MmI6/ 0 » 43 A4 ERBBE > BEHC-18%
# i 48 HPLC( A H,0:CH3CN:TFA-95:5:0.1 £ 65:35:0.1 2 #
Eag)hitm oM BaEBAILSH - MS: m/z=361.9
(M+1) »
FHB: (65)-5"-RA-2'-MAK-1'2,57wKF[FEX -
# (b =% -6,3"-vt & 3 [2,3-b]wb 52 ]-3-F &
AARKAERBBERH 2 (65)-5-%-2"-0 A KX-1,2,57-w
B[ A = H [b]wb=2-6,3"- 9% 3 [2,3-b] sk & ]-3- F B
(352 mg: 0.98 mmol) - 1L 4: (150 mg > 1.28 mmol) R 4%
(20 mg 0.31 mmol)AN,N-=— F £ Z & 82 (6 mL)¥ 2 ;& &
MBHI0H 4 - AMBREAEDFTAIWNEF(—RXETFRAAMR)
= 48(0)(20 mg - 0.022 mmol) & 1,1'-# (= X B &)= 7% &
(16 mg: 0.029 mmo)E S A AR ELRBRBRESMSNE - 4
120C Tho#a R ERAHI8 ) > AHERBERE - A #
& C-18 % # i# 4 HPLC( A H,0:CH;CN:TFA-95:5:0.1 %
65:35:0.12 # E A &8 )A B #itiF 2 ELZ A4 H - MS:
m/z=306.9 (M+1); '"H NMR (400 MHz, DMSO-d¢) & 11.71
(s, 1H), 8.91 (d, 1H, J=1.9 Hz), 8.61 (d, 1H, J=2.0 Hz),
8.14 (d, 1H, J=1.8 Hz), 8.03 (d, 1H, J=1.8 Hz), 3.49-3.34
(m, 4H) -
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T 44

FiC NH,

(38,58,6R)-3-Bc % -6-F £ -5- X £-1-Q22-Z AT &)~ &
W, o -2 - &
TRA2Z-(F=Z=TAEABA)BEA]-4-CG-RER)S- AR
B Y&

£23C F#H#H 5 8#4(9.80 g» 30.1 mmo)EN-(E =T &
AR A)3-m K -D-%& BB F B (9.90 g v 30.1 mmol)®
DMF(7S mL)Y 2 R &6 #H45néE #F Hm1-C-ALXR)H-
2- % (6.09 g > 36.1 mmol) & %8 4 5 & 4& (9.80 g > 30.1
mmol) - FH A F RS HM2.5 8% - £ 2 5 XEB T £ &N
A0C2 BB TFTHBRARIDMF - BRBEZ R A M H» BN K
(500 mL)#L Z & Z 85 (2%200 mL)Z Fj - &2 A M B A @
Kkt  BHBRMHEBEBL RGBT 2 BNz
ShHBEREMKRZIBERACAY  HA RGBSR - F 4IiLTH
A o MS: m/z=314.1 (M - ¢t-Bu+1) -
P & B [(35,55,6R)-5-(3- & £ % )-6-F % -2-4 & £ -1-
222-ZRTH)NEHR-I-BABATRYE = T8

ECTHRHFZHRHREBBZ 115 %R A%k 22-
(F=Z=TaABA)BRA]4-C-RERL2)S5-REX T8 T

(11.1 g » 30.0 mmol) ~ 2,2,2- = £ Z A (9.59 mL > 120
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mmol) ~ Z & (10.3 mL > 180 mmol) - = Z & & & # & 1t %
(25.4 g 120 mmol) &R H X # # (flame-dried)z 4 A% F &
(50 )N 1,2-— K K (300 mL)¥ =z & HB 8§ o FF fo
2,2,2-= §.C B (9.59 mL > 120 mmol) ~ Z # (10.3 mL » 180
mmol) R = Z & & & 7 £ 1 49 (25.4 g 120 mmol) B 4 4 8
H200F - RERSHA =K TR0 mL)#H & - & F M4
AK(GOO mL)Y - F#dBREBHR S TH BEABREAK
(3x500 mL)k #% » @ BB MR ALRE - £60C TAER
B B 47 (12.4 g 90 mmol)#F £ T #f # & 4k % M T 8 (200
mL)Y Z & &2/ > B F AE23C THRHFLI6NF - £RET
BHRANTLEALZEZRMNHERZEH 2 &M K(S00 mL)# T
B B (300 mL)Z R - A4 R R B Kk & 50EKMmwk
BE%G  ZREYEILHEALBZ2IIEASGYE K155 2
S B oKk 2 R BRI S Y - £ A E 48 HPLC(#% A
ChiralPak® AD# 4 » 2 A 440% T R Z LB A8 > F &
EA20%C R ZCEO0.1%_CBRAFERE B )k £
HEBSFINLALLGY  HAEAZ _HumEHRRBEEL -
MS: m/z=421.2 (M+1) -
% BC: (3S,55,6R)-3-Bk % -6-F £ -5-%¥%-1-(2,2,2-= &/ T
£)x 8 g -2-5

£23CTF A2 &AKRTHRHE[3S,55,6R)-5-3-A X £)-6-F
A -2-f A& -1-(2,2,2-= A)N Bwg-3-A AT &
B =ZTHE(R.75g 6.53 mmol)R20& & % & A b4 /5 (450
F 2 %% > 700 mg 0.50 mmol)®» ¥ 8 (100 mL) ¥ = & 4
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$16/0 8% - e @Celite" BEBHBILBELATFTEHRCLH®
LEERA M - ERBRERRE  BALARABREARASN
E0OCX AR N LB TETZEKR(00 mL)¥ 4145 4 -
BRAKSEEBEREBERABE2ICR S HEIEHE2 N o
BEREBALASCYEIL BB EIBHBRZEHRILLY -
HRMS: m/z=287.1361, m/z%+ & 4 =287.1366 (C,4H;3F3N,0) -
'"H NMR (500 MHz, CD;0D) & 7.39 (t, 2H, J=7.3 Hz), 7.31
(t, 1H, J=7.3 Hz), 7.27 (d, 2H, J=7.3 Hz), 4.81-4.73 (m,
1H), 4.24 (dd, 1H, J=12.0, 6.8 Hz), 3.94 (p, 1H, J=6.0 Hz),
3.76-3.67 (m, 2H), 2.56 (q, 1H, J=12.7 Hz), 2.42 (m, 1H),
1.00 (d, 3H, J=6.3 Hz) -
T RS

o)

FsC NH,

(35,55,6R)-3-R £ -5-(2-§.-3-F £ £ £)-6-F £-1-(2,2,2-=
AT E)N A ®wR-2-5
TRAS-8-6-F K-3-8 K-1-(2,2,2-= LT &) e -
2(1H)-#

F£66C T Av #45-7%-6-F & ot =g -2(1H)-& (10.0 g » 53.2
mmol) ~ % # 45 (20.8 g 63.8 mmol)&R ¥ x5 £ 2,2,2-= £,
Z 8 (18.5 g 80.0 mmol)# = <& 4 (266 mL)¥ 2 & & 4 1.5

NEE e R A E2IC BER A TF K (266 mL)#

159929.doc -63-



201305165

B o HAow £ B A 45(21.2 g 160 mmol) B # H A7 45 R
SMml6 B - BERRADIENALBFEAP KER
(500 mL)f2 Zz 8t CEs(1l L)Y Pl - FH B A B Kk &5
BMMANBRELRE RO BABRETAERNH(RVATIKRE
B F 1 EA50% EtOAcZ TR )L R B YW F 2 R HE L b
# o MS: m/z=315.0 (M+1) -

BB S-2-R-3-F A XE)6-F H-3-5 £-1-(2,2,2-= &
&) =g -2(1H)-8

Z£66C Fhrosh £ 8 R 25-2-6-F & -3-55 £-1-(2,2,2-
Z £ 2 % )weg-2(1H)-8(2.00 g 6.35 mmol) ~ (2-£-3-F
A X A )ME (1.95 g 12.7 mmol) ~ A 1L 47(2.43 g 41.9
mmol) & # (= -% = T % B )42 (0)(0.333 g 0.652 mmol)»
THF(32 mL)¥ 2 2 & #3054k - A4 R BR &4 £23C >
B %5 ENAKQI mL)E Z & 2 85 (200 mL)Z /] - & # &
MEBRKAK SRBEMNERLRE RHRawBABRETAE
(e B OIwBEEE $i#2E450% EtOAcz T )41t 5%
BT B AZIE A M o MS: m/z=345.1 (M+1) -

FBC: (35,55,6R)-3-8 & -5-(2-R-3-F XA X K)-6-F & -1-
(2,22-ZRTCE)N A ®R-2-]

#£23C FAS50 psifi A FTHES-(2-#-3-F & X H)-6-F %-
3-8 & -1-(2,2,2-Z f. ¢ & ) % -2(1H)-# (1.95 g » 5.66
mmol) ~ £ 4t 48 (IV)(0.643 g 2.83 mmol) & ;& 8 & K & &
(12 M> 4.72 mL » 56.6 mmol)» ¥ 8 (57 mL)¥ 2 & 4 # 4k

S5 o EuLCelite®BESBBRMBALRELRAFTELK
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Mo RERER > BRBEWY>ENT B T8 RHERMNE
Fo KB RZE - AHBRABKRKEK S BMNHLIELR
% HOYBEBERERNM(RWA AT AR 5
2 25% MeOH(#1b 2 0.1%E R A 148 K ER)Z — A F
HI)BIEER B DR EN AR DR ZBEACLSY - £ d
48 HPLC(4£ A ChiralCel® OD# 4 > B 4 40% 2 % 2 ¢ &
1% —C AR ER)ESE) > R M52 281t
e A ABAE —_Hue EHEBEEL - MS: m/z=319.2
(M+1) »

¥ Rl 46

(35,55,6R)-3- % -6-F £ -5-2-F & ¥ £)-1-(2,2,2-= & ¢
£)x %% -2-9 |
PRAN(F=ZTAXEHEX)4-QC-FRAERA)S-AEARE
B®R YT E

CN-(B=ZTRARX)3- A -D-H Bt Fa5(1.58 g >

4.80 mmol)» DMF(24 mL) ¥ 2 X % + & /v s 8 46 (1.56 g »
4.80 mmol) A £23C FTHH RS MA5n 4 - Hmwl-2-F 4
FHK)-%-2-81(0.783 g 5.28 mmol) R # & 45 (2.35 g 7.20
mmo) A B HE A B RAMISIE - BAERAW DGR
K- REeMA LB LEG)ER - &4 2 F % X Ry
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MAKGBx)s Bk  @BBMEE BELRE  Hd
WB R (%L B T B o40%T B T B /8 )k 1L 43 B 42 A
it &4 o MS: m/z=350.1 (M+1) -
% BB : [(35,55,6R)-6-F & -5-(2-F & X £)-2-0 & % -1-
222-ZRCHE)VNEBEHE-3-R|BRATHE=THE

N (B=ZTEABA)AI-Q-FAERA)S-RARALEB R
B ¥ E5(1.60 g 4.58 mmo )W =R K23 mL)¥F 2 E &R ¥
A Ao K T B (0.524 mL > 9.16 mmol) ~ 2,2,2-= £ Z ¥ (1.83
mL » 22.9 mmol)& 4 A4 F # (500 mg) - £23C F## =
A 20548 BB ESH = C AR MR MN(M4.8 g
22.89 mmol) e £23 C FTHHF R A HI8/ 1 - REMA KM
BAERACLHBLEQGER - RbBEBRITHLLHZ
FRERYAAK - BARRK SARMER B R
@ o £60°C T4 B 8 5 8 47 (1.86 g 13.49 mmol)F £ F #
HBEAEHANLEMS mLYP X ER2) N - EREBETHER X
o B BLBERMNEEH>EN»KQS mL)&E T 8 T 8
(150 mL)z P - A M E A B Kk > @B BMELELR
W@ B BRI GCNLELEDSSONLETE/TK)
it » 3 ¥ 4 A ChiralPak® AD#% # - 4 A &£ 48 HPLC(A 4
20% T X2 LB 1% AR ER)EE) B B®RE
WHEFHNERARAILELY  RAEAZ -_HBEHRERL -
MS: m/z=423.2 (M+Na) -
¥ B C : (35,55,6R)-3- Bk 4 -6-F % -5-(2-F & X % )-1-
(2,2,2-Z R A)N A ®R-2-8
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ERICARABEANRASH Z20C 2[(35,55,6R)-6-F # -5-
(2-F A RXRE)2-MAKX-1-(2,22-Z R T A)x &g -3-%]
AT B®EZTES2 mgo 0.37 mmol)# T & ¢ & (10
mL)P 2 BB A58 - BRBRAHWEOIC T H 304
4 - BERBRAMELIER 45 MEgMBRZKEBILS
# o MS: m/z=301.3 (M+1) -

¥R 7

o)
YN NH,
F

(35,58)-3-B B -5-Q2-A X £)-1-Q-FERAA)N A k-2-8
THRA N(FEZTAREEL)4-Q-RER)S- LA EH B
B ¥ &5

GN-(BZTERABA)3-m A -D-% Bk 7 as(5.00 go
15.19 mmol)#» DMF(20 mL) ¥ % & & ¥ & Av 5 8 45 (5.44
g’ 1671 mmol) B £23C THH R A M2/ - &F h(2-£
X HA)T B (5.87 mL > 45.6 mmol) & 5 B 45 (7.42 g » 22.8
mmo B HHMEFRAYDINE - BERASHWELGERT H
K REDALHIBECOER - bH AR ERY A
KGBx) BARREK  BHEHBMNEHE BRELES  -Hdw
R (0%NTL B T8 —50% T 8 LAs/T 5 )sh 1643 2] 2 E &
R ERBRARKEHBRERB IS ERRLADHBA X
BRIt AH - MS: m/z=378.1 (M+CH;CN+1) -
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$ BB [(35,55)-5-QQ-RER)2-MA KN E®R-3-F |8
EAYHERA=TEH8
N-(B=ZTEABA)4-Q-AXE)S-RA LSBT

B5(3.88 g 11.5 mmo )R Z B (50 mL)¥ Z AR ¥ & ik B
R ARKFTZHEH H10 g) RAMERANAAKXT LA
ICTHHBEREHAN ST - BRRLSHWEREHFEIEEYH
B R B R A o £60C F & B 3847 (1.30 g 9.44
mmol)f & F#H # sk & 44 » T 8 (100 mL) ¥ 2 & & 2/
H o ARBTBRANSLELAAKBBHMNLREHRFZ 6
G c BEAK  RAAAMKAEBFAARAZE PI0C F
18/ 8§ o {# B ChiralPak® AD#% # - {5 A &£ 48 HPLC(A 4
A% R Z BN LHERERE B )RS S R
B FREALSY AEAZ - XTERHBEBEARER
# o MS: m/z=331.1 (M+Na) -

FBC: [(35,59)-5-2-A X £)-1-2-FEA A E)2-HMAE X
B R-3-R|BEAFRE=ZTHE

@ AN EOC Z[(3S,58)-5-2-RFXE)2-HAKX XA

R-3-AIBAFHRY = THO.85 g 2.76 mmol)» mw & %
% N-F £ -2-ab 8 g 87 (2:1 18 mL)Y Z B R F & ¥ (=
PR A)BRA43.58 mL 3.58 mmol 1 M®THF¥)
BAOC THHERAMI05 4 -« Hwl-gX-2-F 4

(0.48 mL > 4.13 mmo) B £O0C FTHH#AMFRE M2 >
B EFRECELAFHHING - RAWAAKKBELA
LETEGOER - SH A RERYA K - B KKK
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BEBEMNLE  BEBLRE  -BbywBEWO%NL K T E
270N B LB /TIR)éhib 0 B EE ABE R AR R ¥ (A
ChiralPak® AD# 4 B A 420% 2 B 2 — S b4 5 8 ) &
ER/RAFHRERBRFHNREILAY B BE = 5
Hur RHBAEHEE - MS: m/z=387.2 (M+Na) -
FHBD: (3S,59)-3-B A -5-C-A X £)1-Q-FABA)X &
W, o -2- 89

ERICLABENTAANZEZOC Z[(35,55)-5-(2-fL X &)-
-2-FABA)2-MARANAnR-3- B BATHE =T
B5 (150 mg > 0.41 mmol)» L & Z 8 (20 mL) ¥ 2 & &R 4 14

c BRI BEBRMEIBERA R ZE23C R o5 4 4 4842/
B o REZRERAACDERE > FINEZBEHRB K ZZHELS
M o MS: m/z=265.1 (M+1)
48

O
F3C\/\N NH,

(3S5,55,6R)-3-B % -6-F £ -5-% £ -1-3,3,3-Z f & &)~ &
ot vz -2 - 8
FTRBRA2-(F=Z=TAREHE)EE]-4-G-REA)S5-HAR
BV i

F£23°C F #4584 (9.80 g 30.1 mmol)AN-(% = T &

A AK)3-m K -D-F BB F B (9.90 g 30.1 mmol)»
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DMF(75 mL)¥ 2 A MW45n 4 B EHm1-B-AREXKX)R-
2-80(6.09 g > 36.1 mmol) & %R 9 = B 42 (9.80 g 0 30.1
mmol) - AR SH2.5 0 « ¥ 4 KETAEERN
40C 2B THHBARIEAHSDMF - BEBZEA ML BND»K
(100 mL)$#2 Z 8 Z 8 (2%x200 mL)z ] - & X A M ER B
Ktk EHBEMEBRALRE £ E2RXRARKFH
PRz RRAHBHMAZIBERILLELEY  EAE®
— % s L Bp 4 A o MS: m/z=392.1 (M+Na) o
¥ % B : [(35,55,6R)-6-F % -2-fal & % -5-¥ £-1-(3,3,3-=
AAR)NA_E-I-BAIBEATFRE=THE

QI HBEMBRXRERRX2-(BFZTAEARE)KEA]-4-B-K
¥ RA)-5- 8 R T F A (1.80 g 4.87 mmol)» DCE(24
mL)Y 2 & 44 F & mikK T E&(1.39 mL > 24.3 mmol) ~
333-= f & B (1.10 g 9.73 mmol) & 4 A4 F & (500
mg)e £23C TH#F R A H2000 2 R FAM=_CHBAE
5,1t 49 (3.09 g 14.6 mmol) - £23°C F#H #2418/
B o RAMAABRBALALHKRLEGCER - FHBESB
By TFRABAHZERERSAAR - BAREK BB MN
Bk BAEBLAEE  BOwBEWNHOGCWLWLETLE--L00%L
B UEB/THR)GLFINEEBRRBRZIASGH UL EMHMAR
LS AmAa10E 8% /% (315 mg: 0.294 mmol)z Z &
(100 mL) > & & A K F23C F#H #1685 - # & & Celite®
BREBHRBILBALRLER LB LE R itk - £ & #40
B A (C-18 1 5% T B -95% L B/ K(HHOI%N=ZR T #))4&

159929.doc -70-



201305165

ek trd > BEFRABBER AR R H (A ChiralPak® IC%
HELRASI0%FTERSHL B 285%— f ibas mae)n ik B
REHNRRCEY AU AHAECEHBBESEH - MS: m/z=
423.2 (M+Na) -
T BC: (35,55,6R)-3-Bc A -6-F A -5-X£ %£-1-3,3,3-Z & &
B)N B g -2-87

RILRABENFAA S Z20C 2[(35,55,6R)-6-F #
4a-1§u;£-5-2€£-1-(3,3,3-3ﬁﬁ%)f:a%nﬁ:d-gg]ﬂf;%EP
B % = T 85 (152 mg > 0.380 mmol)® Z & 2 &5 (10 mL) ¥ %
BRI 54  BRAKSEEBEMEERABEL2ICH & &
FRHE2 IS - BERBRELOMELIE > B3 2B B R
ZEAIE Y o MS: m/z=301.3 (M+1) -

TR H9

O
HN
NH
o

I

[(38,58,6R)-6-F B-2-fl A £ -5- XA X A wox-3-A AT
BE=TE
TRA2-(F=TALERZ)ERA]4-U-LXA)5-HAR
BV E

EERTAN(BE=ZTEABRA)3-m & -L-5 s 8 7 a5
(215 g> 652 mmol) R 4-F X & /& (100 g 593 mmol)#
NN-Z—F A FEE(S L)Y ZB8R& ¥ H o i 46 (483 g
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1.48 mol) - 4/ B85 %% » RA MW B F A mEpH T8 H R A
EtOAcZ i # A& ¥ - AEIOAcCX R K E LA H XA HB/D
ApH 78 kit  @REBEMER BRLRE Hbw
BB (10%L BB/ AKEo30%L B LE/RK)bia i
#M%@Ji3Fﬁimiﬁ%%ziﬁéﬁh%iz%%mé\% - MS:
m/z=392.1 (M+Na) -
$HB: [5-4-RER)6-FHE2-MAEXXNARR-3-K K&
AFHEE=THH

G2-(F=TaAE)BA]4-UG-AXE)S-MAKT
B ¥ 85(21.6 g 58.4 mmol)® ¥ & (200 mL)¥ X B &R ¥ &
#o 7, B 4% (45.0 g > 584 mmol) - Z # (50.2 mL » 876 mmol)
B S A7 £448(5.51 g 87.7 mmol) e £ 60°C F Ao & &
MEANE BRERAMAFTERRERE LD R & &M
BAK -RAMALHLEGC)ER - SHZABERDHA
Bk kM BHBERE - BEBLRE - AT B (240
mL) & # & 47 (40.4 g > 292 mmol) - £60C THH R &M
15 RLEOBHBILARELRERR - FhoKk BFE
RLBLEGHER - Az RAERYPABB KR K &
AR BEARE  BaHBEMNA0%N-R T K
—90%— R PR/ FE(AAHO0.1I%A A1L4))siLid 2 2 24
By RbomH X2 EZHAILSESH o MS: m/z=361.2 (M+Na) °
% B C: [(35,55,6R)-6-F % -2-4a] & % -5-% % X & % -3-
AIBRATFERE=TE

Q5-(4- 82 R)6-FRA2-RMAEXANERREI-KR]IKAT

159929.doc -72-



201305165

B % = TE(12.1 g> 35.7 mmol)» F 8 (179 mL)¥ % & &
T A A0 10%4e/7F (7.6 g0 7.1 mmol) s £ 1K A B & &
TRHEMBRAEMNES ) - BRELEBRLAY - S
B2 (180 mL) ~ = Z A (4.98 mL » 35.7 mmol) & 10%4e /5% M
(7.6 g 7.1 mmol) - £50psiB A2 A AAE FiEad
M2/ 155 48 B B £ BE L EE - A= & F X (350
mL) ~ = Z #(2.49 mL > 17.9 mmol) R — % & — -% = T &
(2.07 mL > 8.93 mmol) > B ##¥ R AM3054 - & fv sl B
BN RKRBEREREMAZRFHRQ)ER - 24 2 4
MEBRYMABAKAER  SRBELE > BELEE - 4
HBEMAWN R FHR oD% R FHR/TFE(EF0.1%4
AL ILF 2 ZEMBIRALOHHBAZEHAILLY -
# & HPLC(Chiral Pak® AD# 4 > 60%Z B2/2 %5 (4 £ 0.1%
—LE))GIALR S Y - B diEERBM(C-18 90%K/T B
—=S5%NK/ICHE(EHOI%N=Z R TH)GLIL B R BB -
MS: m/z=327.3 (M+Na) -
R 10

0

\(\N NH,

(35,55,6R)-3-B £ -6-F %-1-2-F £ A £)-5-% % ~ & =
% -2-8
5 HA [(3S,55,6R)-6-F £ -1-(2-F £ & -2-8 -1- £ )-2-
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A E-5-XAANEAwRI-BIBRATHE=THEH

& T8 A5 £ 0C 2 [(35,55,6R)-6-F # -2-4a1 & £ -5-K A X
Ao g-3-ABAFTHRE=ZTER(FTHHI FBCY ik >
0.20 g 0.657 mmol)# @ & =k *h :N-F & -2-uk =& 9% & (2:1 >
4.0 mLYP 23R PR B (ZF A8 K EA)K K 4 (0.735
mL > 0.735 mmol* 1| MATHF$ )R A0C FTH#HF R A& MmI10
NdE o A An3-i2-2-F £ & H(0.31 mL - 3.29 mmol) & # 1t
49(0.098 g > 0.66 mmol)E £ 0°C F # # A7 4§ R 4 4 2/ ¥ >
BEREABEICHEBHHINF - RAHWAKRKKBELA
LEELEG)ER - A ABRERSA K - B KR K
REEBMNEE BEBLRE - HRBYBRINOLINLEKTE
—80% B L E/TIR)ILF B R BRILSH - MS: m/z=381.3
(M+Na) o
% %B: [(35,55,6R)-6-F A -1-2-F A& L) 2-WAH-5-%
AXNEAERZTI-XBREFRE=TH

€ [(35,55,6R)-6-F % -1-(2-F % & -2-%-1-%)-2-l & % -
S-E A AN Rwow-3-A)mAFEE=TEO.129 g 0.364
mmol)#» Z & (15 mL)P 2 E &R ¥ H w10EF & %4 /5% (39
mg > 0.036 mmol) A £ R A K F23C FTHHERESH U H -
#h@ECelitet" BRABHRBILBMAALHBRLHELIEAT R
oo BB A MMIFRRBLESY  RHEFRMKMLEA - MS:
mlz=361.2 (M+1) -
$ B C: (35,55,6R)-3-Bx A -6-F X-1-2-FHEAK)S-X K
X B W oz -2- & |
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% RAEBRBEATEASHEOC 2[(35,55,6R)-6-F &
-FEAE)2-MAEKX-S- XA Nawow-3- A Pies
= T8 (140 mg: 0.39 mmol )W Z & Z & (10 mL)¥ = & &
Hlod - BHRASBLEBEMEERAEE23CH 5 4 458
H2I E - BRERERADELRFINLIBER B 228
16 A4 - MS: m/z=261.3 (M+1) o

¥ R 11

o)
HN
NH
R 0

Do SRas

[(38,58)-5-23-—f X A)2- AR N B woz-3- K| AT
% =T &
TRA2(F=TAREAERB)EE]-4-REL-4-Q3-= R %
E)T & 7 85

EO0C TH®QR3-— X A)T B (18.6 g 122 mmol)#
NN-=—F & F 8 (243 mL)¥ Z B & F 5 hn 8 16 48 (3 5%
P 2 60%% 3 & )(4.37 g 109 mmol) - 2044844 » & Ao
N-(F=T&a A% KA)3-mt X-D-% st F 85 (20.0 g 60.8
mmol) B B B R A M504 - Hiwsg ik B KR
REBEREMITBERRBE - FWwAXBLRASDWR LB L
%Gﬂﬁﬁ°éﬁzﬁﬁﬁa%mﬁon\ﬁm%%’@
RS R BEALRE - H2aywBEN(N00%IT K
—20% T K/ 8 T B )AL 5 2R BRI AW o MS: m/z=377.3
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(M+Na) -
¥ BB [(35,55)-5-(2,3- = fL X £ )-2- & £ X & b ®-3-
EIBRATFTRE=THEH
@2-(F=TAAHB)EEA]4-REA-4-Q3-—AXK)T
B FA5(11.0 g 31.0 mmol)® ¥ & (621 mL)¥ 22 R& ¥ &
Ao B R A e /8 B K (20%42 0 R E B #60%)(5.45 g 3.10
mmol) e A B ARE FTH LA HmBE50 psi- 904 4% 1%
BE L REERAS W - £ 8 E # (Chiral Pak® AD®F 4 -
60%Z B/ (2 FH0.1%_CLE)&iLFREAILES YD -
MS: m/z=349.3 (M+Na) - '"H NMR (500 MHz, CDCl;): &
7.11-6.96 (m, 3H); 5.87 (s, 1H); 5.47 (s, 1H); 4.22-4.16 (m,
1H); 3.63-3.52 (m, 2H); 3.38 (t, J=11.2 Hz, 1H); 2.70 (s,
1H); 2.09 (q, J=12.3 Hz, 1H); 1.45 (s, 9H) -

T R 412

0]
F3C\/\N NHz
OH
F
F

(38,55)-3-8¢ & -5-(2,3-= L X £)-1-[(25)-3,3,3-=Z f.-2- 8
B AR]N &R -2-8
FBA: {(35,55)-5-(2,3-=— & X &)-2-0 A X -1-[(295)-3,3,3-
ZRA2-BREIANERR-I-BAIBEAFRE=TH

€ A4 E-30C 2 [(35,55)-5-(2,3-— R £ £ )-2-7 & &
NEmE-3-A|BRAFHEE=TE(PRHLI]l PEBEBY &
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# 0 56 mg > 0.172 mmol)# v & vk & :N-F £ -2-9k & =¥ &7
(2:1> 08 mL)Y 2B R FHmB (= F A &)m A s
(0.22 mL » 0.22 mmol» 1 MW THF ¥ )8 #£-30°C F # # ;2
S M0 M - B (2)2(Z R FA)EE K (9 mg
0.172 mmol) B £ -30C FTHH M B RS M2 0 - A4 A
ABBELRLBRLEQG)ER - S I A K ERSA K -
BAREK LHBMNLE BELES BawBEK
(0%Z B T8 >90% L B LB /T )L AL 13 2| B B IL & 4 o
hdS:nﬂz=461.2(h4+Na)°
% BB (35,55)-3-B £ -5-(2,3-= £ % £)-1-[(25)-3,3,3-=
A-2-BR KN & wog-2-8

£ Rt &R BEANTFEA B E20C 2 {(35,59)-5-(2,3-= &
AA)2-A A K-1-[(25)-3,3,3-Z f-2-5 & £ 15 & = -3-
AIBRAFTH®RE=ZTEBI mg: 0.089 mmol)# Z & ¢ & (5
mL)¥ Z BRI - BHR kS B4 8MERNFEZE2TC
Fle @ G EHE2 05 - BERERAMWEHRIRG 2 2B 8
Bk 2 2B A 4 o MS: m/z=339.1 (M+1) »

T 413
0
FCTN NH, HCI
F
F

(35,58)-3-# £ -5-2,3-— R £ £)-1-Q222-Z R H )~ &
weg-2-F BB B
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$HBA -1 E-4-Q3-REXA)TH®TE

@ (2,3-— R XKL B (40.5 g 265 mmol) ~ & M B T &
(24 mL > 220 mmol) & £ & (50 mg > 0.45 mmol)Z R &4 ¢
# mKOH(2 M# MeOH¥ » 2.0 mL - 4.0 mmol) B & 160°C
ThsmBRrA4AMIGFEBEZERAHNERRBE - &
BB E (AT EtOAc-100:0Z 50:50 # & & 3 )4 1t
MRS ME R ZRBIES Y o MS: m/z=207.9 (M - OEt) »
$HEB:5-(2,3-—fEH)x fwog-2-8

LA HRARAB(AH] atm) TH AHEH4-RE-4-2,3-= AKX
A)T 8 ¢ 85 (18.5 g 73.1 mmol) ~ Fe B4 (W K F 2 &
H o 430 g)R £ (2.0 MPHEtOHF » 550 mL)Z & 4 # 18]
B o R JEL A 4 & Celite®® B8 > MEOH®R #% B &£ A %
T OEEIRE RGN ME® - AEOACHE & & F 2 E AL A
M o MS: m/z=211.9 (M+1) -
$BC:5-2,3-—RAEHE)1-2Q22-Z R T HA)X g -2-8

AOCTHE&SHAr2mBHFEZ5-QL3- A FXE)X &' -
2-%7(8.88 g > 42 mmol)# THF(250 mL)& NMP(170 mL) ¥
ZAERPHIEME(EF AR A )R A&£(1.0 MH»THF Y
48 mL> 48 mmol) R H RBERAMZ AL EEMRMNST -
HOCTHHEMBRAMISHSE  BERBAIAMNMZRNT &
B 2,2,2-Z AL LB (11.2 g> 48 mmol)» REHERE R A M Z
NAEABEBRNSC BRERADHERABERREAL
HERHIHE - BAFRADTENHEE QMBI RE
#% (800 mL) & EtOAc(l L)z R - # K A # B B K 48 A
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EtOAc(500 mL)i## — H X R - A Z AR X R BE R K
BBAKAK HELHBNLBE BRLAEAAZTYIEEE
2R - BB REN(A T IR EOAC-100:0Z 0:1002 # &
AEE)RILAREDMFTERAILSH o MS: m/z=293.9 (M+1) -
FBD: (BR,5R)-3-% £ £-5-(2,3-— f £ £)-1-(2,2,2-= &
AN B hg-2-80 & (35,55)-3-B R A-5-Q2,3-— R X H)-
1-(2,2,2-Z R T &)X & ®-2-8
£-TBCTomaf#FE 2 E(ZF AR A)RA&E(.0 M
THF % - 26.3 mL > 26.3 mmol)®» THF(120 mL) ¥ % & & +
B A e #y (-T8C)S-(2,3-= AKX £ )-1-(2,2,2-Z R T &)
X B b v -2-81(6.42 g 21.9 mmol)» THF(100 mL) ¥ = %
BROHAEFRBERADZANEEEBRN-65C - £-78C F %
HARRESHMI05 4 - & F BB K b w(-78C)2,4,6-=
ERAAXRXHBAE KD (Harmon % A, (1973) J. Org.
Chem. 38, 11-16)(8.81 g 28.5 mmol)# THF(80 mL) % % &
B oOFBHERBLEMVZAREEMRMN-65C - £-78C T #
HRBERLSHMASH & > B % % mm AcOH(6.0 mL » 105
mmol) - RATFREHWERABREIRBERE L » B % &
St KEKR(I L)YBRCH,ClL(1.5 L) F - 4B A Bk
itk BREEAMMERE BRALAATYEBELR
HawB R (A TR EOAC-100:0% 40:602 4 & 5 8 )4
i & H A7 2RS4 - MS: m/z=334.9 (M,1) -
FBE: [(35,55)-5-(2,3-— A X %)-2- & £-1-(2,2,2-= #
CHE)NE®E-3-ABRATERE=T&

159929.doc -79-



201305165

% (3R,5R)-3-& & £ -5-(2,3- = & £ £)-1-(2,2,2-Z A C
)X Bobox-2-8 & (35,55)-3-8 f £ -5-(2,3-=— R X A )-1-
(2,2,2-Z f. L A)XN H g -2-5(6.14 g+ 18.4 mmol) & — 5
B —-% = T8 (4.81 g 22.0 mmol)» EtOH(160 mL) ¥ 2 ;&
A4 ¥ A e 10%48 /5 (0.98 g+ 0.92 mmol) B £ & & A B (&
l atm) TH A BEH A EFRAHI)INEF - RERASAHE
Celite®# 8§ > AEIOHA K A £ A Z F A B A RF 2 8
B B o # & & B B # (A CH,Cl,:EtOAc-100:0 & 60:40 = #
B )hioda & 43 2 5% % £ 4 - A Chiralcel® AD#%
# 3 & HPLC(A EtOH: & % :Et,NH 60:40:0.04 7% & )45 # #
Bt B % 2 4% 2 [BR,5R)-5-(2,3- = £ ¥ &£ )-2-4 & £ -1-
222-ZRTCA)NAE®E-3-R]IBREATFHRE=TE(F — X
)R KB AL A W [(3S,55)-5-(2,3-= L £ A )-2-1a & & -1-
R22-ZRZA)NE®R-I-ABAFHRE=TE(F =2
#) o MS: m/z=431.0 (M+Na) ©
% B F: (35,58)-3-m £ -5-2,3-— f £ £)-1-(2,2,2-Z A T
X)X A g-2-ABH®D

4 0C T A HCI(g)®& [(35,55)-5-(2,3-= &L X £ )-2-4] & % -
1-(2,2,2-Z R E)~ B wwog-3- K] A P& E = T8 (1.50
g+ 3.67 mmol)# EtOAc(30 mL) ¥ Zz ;&5 &% #8 #v B £ 16304
4 - A EZEZVPREAMITRADHBHZAILLSH - MS:
m/z=309.0 (M+1); '"H NMR (500 MHz, CD;0D) 6§ 7.29-7.17
(m, 3H), 4.36-4.25 (m, 2H), 4.12 (dq, 1H, J=15.1, 9.3 Hz),

3.84 (m, 1H), 3.75 (ddd, 1H, J=12.0, 5.4, 1.7 Hz), 3.64 (t,
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1H, J=11.6 Hz), 2.46 (m, 1H), 2.37 (q, 1H, J=12.2 Hz) -

P R 14
0
FsC” N NH, HCI
F
F F

(35,55,6R)-3-p % -6-F % -1-(2,2,2-= £, & £)-5-(2,3,5- =
FEXR)NEA - 2-HB®B
TEHRAS5-R-6-F K-1-(2,2,2-Z A 2 £ )z -2(1H)-8

B &R X3-1R-6-58 K -2-F A (25.0 g 133 mmol)
BB B 48(52.0 g 160 mmol)# 1,4-= % # (600 mL) ¥ = ;&
e TR MR FRH2,2,2-Z £ T8 (40.1 g 173 mmol)
BASOC Fh#hMEd AWl B85 5% % 819

BEAMBREOVDEALLEAETRERREIEL R - B hw
B R # (A CHCI;:EtOAc-100:0 % 60:402 # & X 8 )4h 1t fa
EHEBAZAIAY o MS: m/2=269.9 (M+1) -

THEB: 6-F A-1-(2,2,2-Z R £)-5-(2,3,5-Z R £ £
w2 -2(1H)- &

ERKEBBRHE 5-8-6-F A-1-(2,2,2-Z R 2 £
€ -2(1H)-#1(9.43 g 34.9 mmol)# THF(280 mL) ¥ z & &
15548 - M#E LER P HM2,3,5-= f £ £ 8 8 (12.3
g’ 69.8 mmol)~ A1 45(10.6 g 69.8 mmol)R # (= -% =
T A M) (0)(892 mg» 1.75 mmol)B £ & R & /0 44 34 £ &,
AR ECBBREMSN 4 - ABEBETHHERERZLLAY
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00/ 48 B 4 ¥ o B N R B R 44 kB R (500 mL) &
EtOAc(600 mL)Z R} - # A # B B &K 48 A EtOAc(300 mL)
- FER - AHZABRERDABKREKE XL
MR BRALAAEZEZPREZNLE HawBEN(A
2 4% :EtOAc-100:0Z% 0:100x # B & )4 it ia & ¥ 15 2 2
g1t A 4 o MS: m/z=322.0 (M+1) »
$ B C: (55,6R)-6-F % -1-(2,2,2-= £ ¢ £)-5-(2,3,5-= &
2 A)N R wg-2-8 & (5R,65)-6-F £-1-(2,2,2-= R T % )-
5-2,3,5-Z AXE)N A ®wR-2-]
ZParrBLE B L AR A AB(H45 psi) TR EHO6-F K -1-
(2,2,2-= f. ¢ % )-5-(2,3,5- = L X & ok ox -2(1H)- 8 (3.73
g » 11.6 mmol) & & 1t 48 (IV)(659 mg > 2.90 mmol) #
MeOH(200 mL) ¥ 2 & & #12/1 85 o R J& & 4 4 4& Celite®#
Bk AMeOHm # B 2 AZPRERRF N RE AR - 4%
HwBEM(A T K Et,0-100:0%0:1002 # E & 8 )éb it
AEMiG B 2AILASH - MS: m/z=326.0 (M+1) -
$ BD: (55,6R)-3-& £ £ -6-F £ -1-(2,2,2-= & ¢ % )-5-
(2,3,5-Z fL £ A )X 8 ¥ -2-8 & (5R,65)-3-8 & % -6-7F
A-1-2,2,2-Z 8. C £)-5-(2,3,5-Z R X &)X A R -2-8
£-I8CTOEBHEz B (ZFAYEA)KEA4E(1.0 MP
THF ¥ > 36 mL > 36 mmol)# THF(180 mL) ¥ Z & & ¥ & &
F Ao A # (-78°C)(5S,6R)-6- F £ -1-(2,2,2- = & T £ )-5-
(2,3,5-Z fL %2 A )~ B b2 -2-8 & (5R,65)-6-F & -1-(2,2,2-
ZARTE)S-235-ZAEA)N A ww-2-8(9.68 g 29.8
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mmol)#» THF(100+20 mL)¥ 2 A% » R HERE RS H 2 N
WBRBEAMN-65C « £-7T8C THRIEMF L L M3054 > &
ZRBEARMANH(-T8C)2,4,6-Z E A A X BEEBAEIILY
(Harmon#¥ A, (1973) J. Org. Chem. 38, 11-16)(11.97 g -
38.7 mmol)» THF(100 mL)Y 2 & & > FERKRE RS W2
PSR AR M -65C o £-T8C FHM R BRSO WASH 48
B % 7% wAcOH(7.8 mL » 140 mmol) - 45 7 43 iR A 4 & 18 #
BERBBELMAHRE S MEF KBRS0 mL)¥ 88
e # A CHCLy(2x750 mL)X B - &t 2 A #H B A B K%k
Mo BELBBRMNER BRALAEATTREESLE - B
WA B EM (A T K EtL,0-100:0F 0:100% # & & & )4 1t
EMFEERBILES Y - MS: m/z=367.1 (M+1) o
¥ B E : [(55,6R & 5R,6S5)-6-F & -2-fal & £ -1-(2,2,2-= &
E)S-Q2L3S5-ZRER)NA®R-I-R|BEATFTERE = T8
® (5S,6R)-3-%& § £ -6-F £-1-(2,2,2-= £ ¢ #£)-5-(2,3,5-
ZRXEK)N & bog-2-8 & (5R,65)-3-& H K -6-F 4 -1-
(2,2,2-Z A T #£)-5-(2,3,5-Z L 2 A ) £ ot % -2-8 (1.80
g’ 491 mmol) &R — s B —-% = T & (1.18 g 5.41 mmol)
MWEtOH(30 mL)¥ 2 R4 4 F % A 10%4e /4 (200 mg » 0.19
mmol)H £ S A RE (A1 atm) TH A EHEFFLASH1
B o R BRSO &Celite®8 B85 > AEOH® # B &£ A =
TREERFTHNREDHE - Sy B R (B T % EtOAc-
100:0230:702z H B )b E M T RNEZALL Y -
MS: m/z=463.2 (M+Na) -
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P B%F : [(35,55,6R)-6-F & -2-fa] & % -1-(2,2,2-= R T £)-
5-23,5-Z A F X)) A mEI-RIBRAEATHEE =T 8

#) & ¥ 2 [(55,6R)-6-F A -2-4a & & -1-(2,2,2-=Z R C
£)S5-Q35-Z A X A)N A www-3-K A FEEE =T 85
% (5R,68)-6-F # -2-fal & % -1-(2,2,2-=Z & T #)-5-(2,3,5-=
AFXRE)NBE wWR-I-R]|BEETFHRE =T8(4.90 g~ 11.1
mmol) # EtOH(100 mL) ¥ 2 & & + 7 Ao 5 8 47 (3.84 g -
27.8 mmol) B £50C T A F R A M2 - 415 R E R
bHMANERBEBEAAAEZYREZH30 mLAMK - R
BZRAYWBRARBR MBI KER(TS mL)F AR A&
A EtOAc(2x125 mL)X B - &4 2 A BB & 51 8k o & 1% -
BIEALEAEZTPFPRBERLR HawBRMK(ALD
# :EtOAc-100:0% 0:1002 # & /& & )sh it da & # 13 2| 4 34
% & # - A Chiralcel® AD# 4 # & HPLC(/ EtOH: T %t :Et,NH-
80:20:0.027% &k )% 8k % vt B #% 2 4% 2| [(3R,5R,65)-6-F A -2-
fl 8 A -1-(2,2,2-Z LT £)-5-(2,3,5-Z S X B )X & b -3-

RIBEAFTHE=TE(E—E%)REHILA ®[(3S,55,6R)-
6-F A -2-f A A-1-(2,2,2-Z R #£)-5-(2,3,5-Z R X %
fob-3-RIBAFPELE=TE(E = X%) MS: m/z=463.2
(M+Na) °
% %G : (35,55,6R)-3-8 % -6-F % -1-(2,2,2-= £ T #)-5-
235-ZfAXA)A A wR-2-ABEBD

A HCI(g)4# [(35,55,6R)-6-F & -2-fl & £ -1-(2,2,2-Z 8. ¢
E)5-Q35-ZRAFEA)NAwR-3I-R IR A FEY = T &
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(402 mg > 0.913 mmol)®» EtOAc(10 mL)¥ 2 Xk v B £
L3054 - EAZFYREMFTREGHFHRLALE Y -
MS: m/z=341.0 (M+1); 'H NMR (500 MHz, CD;0D) § 7.20
(m, 1H), 6.94 (m, 1H), 4.78 (dq, 1H, J=15.4, 9.3 Hz), 4.26
(dd, 1H, J=12.1, 6.7 Hz ), 4.08-4.00 (m, 2H), 3.73 (dq, 1H,
J=15.4, 8.8 Hz), 2.57 (q, 1H, J=12.5 Hz), 2.36 (ddd, 1H,
J=12.5, 6.6, 2.0 Hz), 1.07 (d, 3H, J=6.6 Hz) -
¥ R 4 15

0

P NH, HCI

F,C7 N

Tn

F

F
(35,58,6R)-3- 8% % -6-F £ -1-(2,2,2-= & ¢ #£)-5-(2,3,6- =
AEAE)NE R R-2-EHHD
$ A (55,6R & 5R,65)-6-F £-1-(2,2,2-= £ ¢ £)-5-(2,3,6-
ZREE)N B hE-2-8
AALBRBETRH 4T RE2EAF > 244 H2,3,6-= £
AAMBER2IS-Z A XA M B I28L Yy -
m/z=326.0 (M+1) -
% BB (35,55,6R)-3-& § A -6-F £-1-(2,2,2-= ALz &)-
5-(2,3,6-= A X K)X f w2 -2-8 & (3R,5R,6S5)-3-2 & # -
6-F % -1-(2,2,2-Z R T £)-5-2,3,6-=Z R X £ )X & % 2 -
2-8

E-BCTHEREH 22 (ZFEAYRA)BRA&E(1.0 MP

i
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THF ¥ :» 4.80 mL » 4.80 mmol)» THF(20 mL) ¥ 2 & & ¥+ &
A A w4 89 (-78°C )(5S,6R)-6-F £ -1-(2,2,2-= . £ )-5=
(2,3,6-= f K )N B w2 -2-8 & (5R,65)-6-F # -1-(2,2,2-
ZRTHE)5(2,3,6-Z FEA)N R er-2-8(1.30 g 4.00
mmol)#» THF(10 mL)¥ 2 5% » RHFRBE RS H 2 N8
BEBMH-65C - £-T8C THHEAIFRAMH3004 > B F &
AR A B(18C)246-=Z B A A X @A RALLYD
(Harmon% A, (1973) J. Org. Chem. 38, 11-16)(1.61 g -
520 mmo) *THF(10 mL)¥ 2 &% » HFERBRAEHZ N
HEBEB/MMN-65C - £-T8C THRHERB RS M0 4 > &
% % s AcOH(1.05 mL > 18.4 mmol) - 1% A7 43 3% 4 4 & 18 #
BRERBEBEALMBAARKE AN/ KERSO mL)¥ B R
44 A EtOAc(2x75 mL)E &R - &4 2 A # B A B XK ok #% -
BERBBBMNLR BREALAAZTYREZNE HEdw
B R ¥ (R T % :EtOACc-100:0% 20:802 # B /5 8 )4 1L &
Wi E e BRI & P BRS5S,6R)-3-B R K-6-F
£-1-2,22-Z R T HE)-5-23,5-Z 2 H)N B oz -2-89 &
(3S,5R,68)-3-%& £ % -6-F % -1-(2,2,2-= £ ¢ £)-5-(2,3,5-
ZRER)NA®RR-2-A(RE—EB)AERLESGM(H E
S EBE) . MS: m/z=367.1 (M+1) -
% B C: [(35,55,6R)-6-F £ -2-40 & £-1-(2,2,2-= A T £)-
5-2,3,6-Z A EAR)NBA U R-I-RBRATFTHRE=TE

® (35,5S5,6R)-3- & & % -6-F £ -1-(2,2,2-= # T # )-5-
(2,3,5-Z fL X &)X & 9% -2-89 & (3R,5R,65)-3-& & % -6-
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¥FA-1-(2,2,2-Z R T £)-5-(2,3,5-Z fL 2 &)~ & % 2 -2-87
(280 mg > 0.764 mmol) B — % 8 — -% = T & (217 mg °
0.994 mmol)# EtOH(5 mL) ¥ 2 B & ¥ % #v 10% 48 /5 (25
mg > 0.024 mmol) B £ & A A B (A1 atm) T & /1 # # #7 43
RAEMINE - R ERA % & Celite® % i@ 75 > A EtOH% #
BARAZFRERARFTIRERE - B B E (AT
% :EtOAc-100:0 £ 30:702 # E A 8 )it dm £ % » & 2 4
H % AR B 4 # o A ChiralTech IC#% & £ & SFC( A
CO,:MeOH:CH;CN-90:6.6:3.3 7% # ) & & % st £ 4% 28 42 3|
[(3R,5R,68)-6-F % -2-4a] & % -1-(2,2,2-= £ T £ )-5-(2,3,6-
ERAEXER)NAUR-I-RIRATRE= TEHE(E —X24)R
# At 4 #H [(3S,55,6R)-6-F 4 -2-4 & £ -1-(2,2,2-= £ &
A)-5-(23,6-Z R AR )N A wor-3- KA FERESE =T
(% — x%) - MS: m/z=463.2 (M+Na) -
P %D : (35,556R)-3-m & -6-F % -1-(2,2,2-= £ ¢ £ )-5-
(2,3,6-=Z RER)N A UR-2-FABEB

A HCl(g)4# [(3S,55,6R)-6-F % -2-fl & £ -1-(2,2,2-=Z & ¢
A)-5-23,6-Z R AR )N Awoe-3- KA FAESE = T A
(122 mg 0.277 mmol)» EtOAc(10 mL)¥ 2 3k 48 v B &
3054 - EAZFREMFRLAMFHNEZHALAY -
MS: m/z=341.1 (M+1); '"H NMR (500 MHz, CD;0D) & 7.33
(qd, 1H, J=9.3, 4.9 Hz), 7.05 (tdd, 1H, J=9.8, 3.7, 2.2 Hz),
4.78 (dq, 1H, J=15.4, 9.3 Hz), 4.22 (dd, 1H, J=12.2, 6.6

Hz ), 4.06 (ddd, 1H, J=13.3, 4.5, 2.7 Hz ), 3.97 (m, 1H),
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3.73 (dq, 1H, J=15.4, 8.8 Hz), 2.91 (qt, 1H, J=12.7, 3.1
Hz), 2.36 (ddd, 1H, J=12.7, 6.4, 2.0 Hz), 1.22 (d, 3H, J=6.6
Hz) -
P ] 4 34
0]
N
| ~ NH

HO P %
N
o) N
F

(65)-5"- % -2'-4 & £-1',2",5,7-m & & [F X = H 3 [l =2 -
6,3'- %8 # [2,3-b]h]-3-F &
F A (65)-5-%-2"- A A-1',2",5,7-m £ K [B X =HH#
[b] o w2 -6,3" -k o8 3 [2,3-b] 2 ]-3-F & ¢ &

€ (68)-5'-3% -2'-4a] & £ -1',2",5,7-m & & [ & = ¥ # [b]
o 9% -6,3"- % H [2,3-blw g ]-3-F B (F M 3P & i )(6.00
g > 16.7 mmol)# EtOH(250 mL) ¥ Z ;Z & ¥ & /i B 5 8
(2.22 mL > 41.6 mmol) & £ & & T Ao # A7 43 3% 4 # 18/
B AHAERANERRBEELAREFARMME S
80 mL - %A REAMMEN®BE M KER(00 mL) ¥
B R4 4% REtOAc(2x150 mL)E R - & 2 7 # B & 5 &
Mgk BEALAAEAETYREZLE HawBENAH
CH,Cl1,:MeOH-100:0 % 90:10 % # & & # )4 1t 42 & 4 4% %
EEAEAS Y o MS: m/z=389.9 (M+1) -
¥ BB : (65)-5-%-2-WAX-1I-{2(=Z=FEAPRK)T A
A1F £3-1,2",5,7-m3 & 3K [} X = M 5 [b] <€ -6,3"- %% 3
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[2,3-b] =2 ]-3-F & ¢ &

#£0°C F. %@ (65)-5'-78 -2'-fl & %-1',2",5,7-w & & [B % =
# 3 [b] ot =% -6,3'-%k o8 3 [2,3-b]o v |-3- F & ¢ & (3.00 g >
7.73 mmol)# THF(30 mL) ¥ Z & & ¥ & / = T B (1.29
mL > 9.28 mmol) o HH# /R R &M 10548 > H F &K o
(=7 A REA)TAEA T AR(.64 mL > 9.27 mmol) - 4
RERECHERABRERRERE L EREIE - R E
REMBANRE QML KERGO mL)YF B RS %A
EtOAc(2x75 mL)E B - & 2 A MR S BB & % » B
BAEZYREERE - 8% B B # (A CH,Cl:EtOAc-
100:0250:502x B R st EH T HNEHRILLY -
MS: m/z=520.3 (M+1) o
FRC: (65)-2'-AARX-S-(ZETEAGERA)-1'-{R-(=F 4

RE)TRE]T £}-1'2'5,7- 0 & R[F X =% # (bl

®-6,3"-%h & 3 [2,3-b] vz ]-3-F & T &5

£ 8 A KB FL00C T Av 2k & # 3 2 (65)-5'-32-2'-f1 &
A1 {R(=FEBRE)TAA]IFT A }-1,2,5,7-wm & &
[3 /R = %  [b] b %€ -6,3"-wk & 3% [2,3-b] b 5z ]-3- F 8 ¢ &5
(1.80 g » 3.47 mmol) ~ # (= T % 45)(10.1 g 17.4 mmol) &
B(=Z XA #)4(0)(401 mg 0.347 mmol)# ¥ % (25 mL) ¢
ZREMANE c AHARBERAVERBEBEL BN K
(50 mL)$# EtOAc(100 mL)x R - F#4 B A B K % #% > & 8
Btk  BREALEAETFTREEIELE - BaywBAEK
(A T % :EtOAc-100:0% 50:502 # & /& & )& it 42 & ¥ 4% %)
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¥ AL A4 o MS: m/z=730.7 (M+1) -

$ D : (65)-5"-AR-2-MARX-1I'-{(=FEFRE)T A
A]F £}-1',2",5,7-0 8 5 [B & = 3 [b]® =-6,3"-w % ¥
[2,3-b) =2 ]-3-F & T &

EEHBEBZBFAGSC Fzh&FEH 2(65)-2"- & A-5'-
(ZTRAGREEA)I-{R(=FEHRE)TAE]TFT A }-
1',2',5,7-m9 £ % [ /% = ¥ 3 [b] =+ =2 -6,3"-%b & 3 [2,3-b] =t
w2 ]-3-¥ 8 ¢ 8 (1.00 g 1.37 mmol) - & & & 4 (231 mg -
2.74 mmol) ~ & 1t 42 (1)(32 mg 0.137 mmol) + # (m &
BIN-f.F A -N-fL=4 2 £ =4£(972 mg* 2.74 mmol) + =
£ ks B 49 (236 mg 0 1.37 mmol) &R ¥ & (0.278 mL > 6.86
mmol)# & &8 (50 mL) P Z & A M4/ - A MFREY
ERBEA M R MNE A KE RGO mL) ¥ B A
EtOAc(2x75 mL)¥ B - & Z A HE A B Kk # > &K
MHRE BREALAEAAZYREERR Ry BEWA
CH,Cl,:EtOAc-100:0 % 50:50 2 # B /& 8 )4 1t 48 & 4 1% 2|
12281 A # o MS: m/z=458.4 (M+1) »
¥ EBE: (65)-5"-4-2'-4 & £ -1',2",5,7-w & % [F R = % ¥
[b] " %2 -6,3"-%t & 3f [2,3-b]h o |-3-F B T &5

A HCI(g)4E (68)-5'-fA -2'- & & -1'- {2 (= F A ® K £)
TR AT A}-1,2,57-m SE[E R =M [b]lwr-6,3"-%
% 3 [2,3-b] ot 92 ]-3- F & Z & (300 mg ° 0.656 mmol)#
MeOH(15s mL)Y 2 A%k fafo AR BE B E F 13004 -
EEZYEBAFRADERE - 4 MIE B MeOH(10
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mL)¥ » F A T = B (0.044 mL > 0.656 mmol) B # & 5 v 1
NEALHAGEZREpH 10 AR BB E FTHEMIRLL
$130 4% > A A K (20 mL)¥ B A CHCI;(2x25 mL)#* B -
EHZABRERBRAK  BHBMNERE BELAHEY
TREEHRKE - by B R M (A CH,Cl,:MeOH-100:0 2
90:10 H E A &)L LR AN RILARALLY L4 5 —
tho48 & F B o MS: m/z=328.2 (M+1) -
FBF: (65)-5"-R-2"-® A A-1',2',5,7-w RB[FE KX =M% #
[b] =t %% -6,3"-%th o8 3 [2,3-b] w52 )-3-F &

€ (65)-5"- & -2'-f] & % -1',2",5,7-w & &[] K = % # [b]
“tho9E -6,3'- %k %8 [2,3-b] b % ]-3-F B &5 (200 mg 0 0.611
mmol)» THF(4 mL)R A (1 mL)¥ 2 &k ¥ &5 ml N& &1t
42(0.733 mL » 0.733 mmol) A £ 3B B B B TH L MBE R L
W18/ B - Rl NBBEBILRBEALASHWEPH 48 &
EEZYRBERKE  FEEAIALS Y - MS: m/z=300.2
(M+1); '"H NMR (500 MHz, CD;0D) § 9.21 (s, 1H), 8.90 (s,
1H), 8.07 (m, 1H), 7.78 (dd, 1H, J=7.8, 2.7 Hz), 3.87-3.78
(m, 2H), 3.72 (d, 1H, J=17.3 Hz), 3.61 (d, 1H, J=17.6
Hz) -

TRAFHAZFTE D GED R A LR EZ ¢ HEM
ZHERBRFEAR TR AR T Z O EMYES &R
ZRHILZERLG - ERBDENAIPHE - TEF
GHEA  EXBRFLIARIA AT REBRMTEAR - K
— SRR ERAEAERERARS - A—BFERAT A+ kKT
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BMEEBREAF -

159929.doc

R2

-92.

%1
o)
F3C/\N NH2
R2
Ar
$ 14 R? Ar MS (M+1) A8 B A2 A
16 H 235-Za K%K 327.0 ¥ 413
17 H 2-f-6-8L KK 324.9 + 4713
18 H 26-—fER 341.0 ¥ R 413
19 H 23-—f XA 341.0 ¥ 413
20 H 2,3,6-= A KK 326.9 ¥ 413
21 Me 2,3,5,6-m LA 359.0 ¥ 4714
22 Me -R2-FARE 319.1 ¥ 414
23 Me 2-f KA 321.2 ¥ [ 496
24 Me 3-PAXAE 301.2 ¥ [ 496
%2
o)
RLT:t],NHZ
Ar
+ [ 4h R Ar MS (M+1) A5
25 222-Z R K - KK 291.1 b F 47
26 BTAFARA -5 AR 2772 47
27 BTATA 23- B XA 295.2 ¥ [ 47
28 ERak 2-B AR 251.2 47
%3
o
RLN NH,
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+ 4 R R? MS M+1) | AR
29 BAXFTE LS 259.3 ¥ 410
30 [(ZRFRERE]FH Ll 3272 ¥ 410
31 22- 8K i 269.3 P 410
32 [((IR)-22-—FEAAIF A L3 295.2 F 4710
33 [(18)-22-—gEAA]F A L3 295.2 T 4410

T #1
O
O H /N | NH
FoC N PN =N\
. 0 /

(65)-N-[(35,55,6R)-6-F % -2-fa] & & -5-% % -1-(2,2,2-= &
CE)NA®BR-3-K]-2-RAK-1,2",57-w HB[E XK
3# [b]tt % -6,3"-vh o8 3 [2,3-b] w52 |-3- F & Bk

€ (68)-2'-f & A -1',2',5,7-v9 & 3B [B /% — 4% 3 [b] =k = -
6,3'-%k %% # [2,3-b]w =g ]-3-F B (F M 41+ 4% i )(1.10 g >
3.92 mmol) ~ (35,5S5,6R)-3-sx £ -6-F £ -5-% % -1-(2,2,2-=
ACLER)NE®wR-2-RBBB(PHHIP 8 )(1.15 g
3.56 mmol) R N.N-— B &/ % 2 B (3.11 mL » 17.8 mmol)#
DMF(40 mL) ¥ Z AR P H o N R B (EH =%-1-% &
E)5 (= F B A)$(1.89 g 4.28 mmol) A £23°C TF # # #7
BREMINE - X BRBRASY » BN MG
KB K (200 mL)$ T & T & (3%x200 mL)Z ] - & 4 = & #
BREKAHK BRBEMNBRLEE BodwBiBsE

R (R ATKREHE > %5 2100% EtOAc: B#% ¥
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# % 45% MeOHZ EtOAc)é: it #4245 2 2 F & B
kzE2RibbSY BaUTLLIEAFE—F &L FEH
AN ERAERIETFEIZIERAIOBBRAAE > B
AL EAYDHEHmERNELZALAE23C TH#4)F - BIE
Bl AXKAKRBARAMATERE  BHIZAVERRX
B EE L A 4 - HRMS: m/z=550.2068, m/z3t H 5= 550.2061
(C,9H,,F3Ns0;) - '"H NMR (500 MHz, CDCl;) & 8.91 (s,
1H), 8.70 (s, 1H), 8.17 (dd, 1H, J=5.4, 1.5 Hz), 8.04 (s,
1H), 7.37 (m, 3H), 7.29 (t, 1H, J=7.3 Hz), 7.21 (d, 2H,
J=7.3 Hz), 7.13 (dd, 1H, J=7.3, 1.2 Hz), 6.89 (dd, 1H,
J=7.3, 5.4 Hz), 4.99-4.90 (m, 1H), 4.53 (dt, 1H, J=10.7, 6.6
Hz), 3.94 (p, 1H, J=5.9 Hz), 3.78 (d, 1H, J=17.1 Hz), 3.67
(d, 1H, J=16.4 Hz), 3.65 (m, 1H), 3.34-3.26 (m, 1H), 3.28
(d, 1H, J=17.1 Hz), 3.17 (d, 1H, J=16.6 Hz), 2.79 (m, 1H),
2.58 (q, 1H, J=12.7 Hz), 1.07 (d, 3H, J=6.6 Hz) -
K2

H | /
F3C/\N N X N
0 U

(65)-N-[(35,55,6R)-5-(2-f.-3-F £ X £)-6-F £ -2-0 £ % -
1-222-Z A A)~ g w-3-K]-2'- & X-1',2',5,7-m
83K [ & = % 3 [6]% R -6,3"-% % 3 [2,3-b] % % |-3- F M &
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% (6S)-2'-1al & % -1',2",5,7-m £ %% [38 K = # # [b]® =& -
6,3"-ot %8 3 [2,3-b]eb vz ]-3-F 8 (¥ M 4 1 F 4% #)(140 mg >
0.499 mmol) ~ (35,55,6R)-3-Bz % -5-(2-A. -3-F A %X £ )-6-¢

BB(FPRBHST H
#)(147 mg > 0.416 mmol) R N,N-— £ & £ ¢ % (0.363 mL >
2.08 mmol)»DMF(4.0 mL)¥Y 2 B & ¥ & hex R 8 (RE #
ZA-1-KAR)S (= F B A)$ (239 mg> 0.416 mmol) > B
E23CTHRHEAFIRSMIONE - £ & % 48 HPLC(4& #1 A
S5%L AR ZK(0.1% TFAR R EB)EE > $#EA2I5%
LHZAR)GBILRBERAY BHAEZBENIENTLELT

A-1-(222-Z R A)XN G obog -2-80 B

|

BE M Bt A te KA RZM - FABRB Kk# &%
BRAn % BRI REAIiLS % - HRMS: m/z=582.2134,
mizst B A= 582.2123 (C3¢H23F4N503) - 'H NMR (500 MHz,
CDCl3) & 8.90 (s, 1H), 8.34 (s, 1H), 8.17 (dd, 1H, J=5.4,
1.5 Hz), 8.05 (s, 1H), 7.27 (& # m, 1H), 7.29 (t, 1H, J=7.3
Hz), 7.12 (dd, 1H, J=7.3, 1.5 Hz), 7.03 (t, 1H, J=7.8 Hz),
6.98 (t, 1H, J=6.8 Hz), 6.89 (dd, 1H, J=7.3, 5.1 Hz), 4.96-
4.87 (m, 1H), 4.55 (dt, 1H, J=11.5, 5.8 Hz), 4.09 (p, 1H,
J=5.8 Hz), 3.94 (dt, 1H, J=13.4, 3.2 Hz), 3.78 (d, 1H,
J=17.3 Hz), 3.67 (d, J=16.4 Hz), 3.36-3.28 (m, 1H), 3.28
(d, 1H, J=17.3 Hz), 3.18 (d, 1H, J=16.4 Hz), 2.75 (m, 1H),
2.57 (q, 1H, J=12.5 Hz), 2.30 (s, 3H), 1.08 (d, 3H, J=6.6
Hz) -

T #3
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(68)-N-[(35,55,6R)-6-F % -5-(2-F & X K )-2-4 & & -1-
222-Z R EA)N A wwg-3-£)-2'- A £-1',2',5,7-1 &
SR [ /R = % # [b] € -6,3"-ut %8 3 [2,3-b]wb w2 |-3- F & Ak

@ (68)-2'-fl & & -1',2",5,7-m & & [ & = B # [b] = =& -

6,3"-mt & H [2,3-b]w g ]-3-F B (F M H1d )11l mg-
0.39 mmol) » (35,5S,6R)-3-B¢ % -6-F £ -5-(2-F £ £ % )-1-
222-Z R TAE)NA U R-2-FAEHRB(F RHO6F R
#)(127 mg * 0.38 mmol) ~ 3H-[1,2,3]= ok # [4,5-b] %k = -3-
B (HOAt > 15 mg: 0.11 mmol)& = Z B (0.16 mL » 0.91
mmol)®» DMF(3 mL)Y 2 & P HF N -(Z A BB A)E F
A)NN-=—F £ & % -1,3-= s B 8% 8 (0.10 g » 0.53
mmol) > B A23C THRHEAFRASMHIS) N - £ E B RE
RA M n BN R SN RIER(I0 mL)SR Z B T &
(2x30 mL)z R - 66X AME RBREHK B HBEMNKL
BREALRE RO BIBRETERN(AINTFESTNT BE/—
R REZE)LILABRDFERAEILSH - HRMS: m/z=
564.2219 (M+1), m/zs+ B 48 = 564.2234 (C;30H,3F3;N503) « 'H
NMR (500 MHz, CDCIl;) 6 8.91 (s, 1H), 8.56 (s, 1H), 8.17

(dd, 1H, J=5.0, 1.5 Hz), 8.05 (s, 1H), 7.30 (d, 1H, J=5.0
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Hz), 7.20 (m, 3H), 7.12 (m, 2H), 6.89 (dd, 1H, J=7.5, 5.0
Hz), 5.00-4.94 (m, 1H), 4.55 (m, 1H), 3.93-3.90 (m, 1H),
3.81-3.76 (m, 2H), 3.68 (d, 1H, J=16.5 Hz), 3.31-3.23 (m,
2H), 3.17 (d, 1H, J=16.5 Hz), 2.75-2.67 (m, 2H), 2.41 (s,
3H), 1.11 (d, 3H, J=6.5 Hz) »

K ) 4
o)
o /NI NH
F3C/\N N X "/ N
o) X
F F
2HCI

(65)-N-[(3S,5S5,6R)-6-F % -2-41 § % -1-(2,2,2-= £ ¢ £ )-5-
(2,3,6-Z KX A)x B g-3-£]-2-M A £-1',2,5,7-m &
R[EB R =M 3 [b]"b % -6,3"-ko& 3f [2,3-b] "t w2 |-3- F &6 &
—BEB

B &P 2 (65)-2- R A-1',2",5,7-m R BB K =B H
[b] %t 9% -6,3"-k & # [2,3-b]=wbox |-3-F BE (P Ml 40 1 ¥ #
it )(264 mg + 0.939 mmol) ~ (35,5S5,6R)-3- £ -6-F £ -1-
(2,2,2-Z R T E)-5-Q2L3,6-Z R A X)) A hr-2- B &g B
(F 4 15¢F 4 # )(295 mg > 0.782 mmol) - HOBT(144
mg > 0.939 mmol) & EDC(180 mg * 0.939 mmol)# DMF(8
mL)Y 2 RAHPHWNN-—E &K 2T #(0.34 mL> 1.96
mmol) B ARRBE THBHEAFREMHINIF - HEBK
BR & %M AN %8B &4MmMaHPKE®KRGO mL)d B A
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EtOAc(2x40 mL)X B - &t 2 A H B A B Ktk > BB 8
MEBRBLEEZEZYRE - BHbaw B EH (A CHCl:
MeOH:NH,OH-100:0:0% 90:10:0.1 2 # E X # )& L XA Y
28 A% > £0CT A A4HCIZEtOAcK 2 43 2] 2 M 1t &
4 o HRMS: m/z=604.1783 (M+1), m/z3 X {4 =604.1778
(C,9H,4F¢N503) - 'H NMR (500 MHz, CD;0OD) & 9.09 (s,
1H), 8.69 (s, 1H), 8.18 (dd, 1H, J=5.9, 1.5 Hz), 7.89 (dd,
1H, J=7.3, 1.5 Hz), 7.30 (m, 1H), 7.23 (dd, 1H, J=7.3, 5.9
Hz), 7.03 (m, 1H), 4.78 (m, 1H), 4.61 (dd, 1H, J=11.5, 6.6
Hz), 4.05 (dd, 1H, J=13.8, 2.8 Hz), 3.96 (m, 1H), 3.84 (d,
1H, J=18.6 Hz), 3.76 (d, 1H, J=18.6 Hz), 3.73 (d, 1H,
J=17.3 Hz), 3.72 (m, 1H), 3.61 (d, 1H, J=17.3 Hz), 3.22 (m,
1H), 2.38 (m, 1H), 1.34 (d, 3H, J=6.6 Hz) -

y B E
o
N
0 ! “ NH
F2C N X NN
o) /
F
2HCI
F F

(65)-N-[(35,55,6R)-6-F & -2-fa] & & -1-(2,2,2-= & T £)-5-
(2,3,5-Z R E2A) N B weg-3-RK]-2'- & £-1',2,5,7-m §
BE A =M [b]® R -6,3"-w % 3 [2,3-b]® R ]|-3-F & &
—BEs

EALELRBREBEHAT IR EZREREF > 2 4% A
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(35,58,6R)-3-8% % -6-F & -1-(2,2,2-= £ ¢ £ )-5-(2,3,5- =
AR EB)N B bow -2-89 B AR B (M 4 14 i) B &
(35,58,6R)-3-8% % -6-F % -1-(2,2,2-= £ ¢ £ )-5-(2,3,6- =
AR A)N S -2-8 B 88 B & /542 1L A5 % - HRMS:
m/z=604.1778 (M+1), m/z+t & 15 =604.1778 (C9H,4F¢N;0;) -
'H NMR (500 MHz, CD;0D) 6§ 9.15 (s, 1H), 8.82 (s, 1H),
8.22 (dd, 1H, J=6.1, 1.2 Hz), 8.13 (dd, 1H, J=7.3, 1.2 Hz),
7.37 (dd, 1H, J=7.3, 6.1 Hz), 7.16 (m, 1H), 6.94 (m, 1H),
4.79 (m, 1H), 4.67 (dd, 1H, J=11.5, 7.1 Hz), 4.06 (m, 1H),
4.01 (d, 1H, J=14.2 Hz), 3.90 (s, 2H), 3.79 (d, 1H, J=18.3

Hz), 3.73 (m, 1H), 3.69 (d, 1H, J=16.6 Hz), 2.89 (q, 1H

2

J=12.5 Hz), 2.28 (m, 1H), 1.20 (d, 3H, J=6.4 Hz)

K #33
o
o 4 N | NH
FaC/\N N X = N
o N\
F F F
HCI

.
(65)-5"-# -N-[(35,5S,6R)-6-F £ -2-f0l & £ -1-(2,2,2-= & 2
#£)-5-2,3,6-= A EX H) N Bmew-3-£)-2'- &£ -1',2',5,7-
W8 R [F R = M [b] w9k -6,3" - & 3 [2,3-b] R ]-3-F
]

AALELRBEMNTHABEZRZF > 24 A (65)-5-4-2'-
fl A& -1,2"5,7-m@ R[] X = H# [b]wb 5% -6,3"-nb 8 3
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[2,3-b]ab oz ]-3-F 8 (P M 4934 P # )% K (65)-2'-l & % -
1',2',5,7-m & 8 [3] & = 4 3 [b]t =€ -6,3"- % # [2,3-b] &
w]-3-F ek B 15 E ML S o HRMS: m/z=622.1673 (M+1),
mizst B 15 =622.1684 (Cy0H,3F;Ns0;) - 'H NMR (500 MHz,
CD;0D) 6 9.10 (s, 1H), 8.75 (s, 1H), 8.07 (s, 1H), 7.59 (dd,
1H, J=7.8, 2.4 Hz), 7.30 (m, 1H), 7.03 (m, 1H), 4.78 (m,
1H), 4.61 (dd, 1H, J=11.7, 6.8 Hz), 4.05 (d, 1H, J=13.7
Hz), 3.95 (m, 1H), 3.83 (d, 1H, J=18.6 Hz), 3.78-3.67 (m,
3H), 3.59 (d, 1H, J=17.3 Hz), 3.21 (q, 1H, J=12.7 Hz), 2.38
(m, 1H), 1.34 (d, 3H, J=6.6 Hz) -

TP ERZEHAETAANLABEZTFBEMRZ S
FEB R FART LA A C LI BEU S B A AR
Lz B REH - mERBYENARAIIFTHE - TaTGH
BAXB PR G BRE AR EAR - R — &
RERRARAEBRMRERLE RS -

* 4
0]
O H /N | NH
R o) g
Ar
£l | R Ar HRMS (M+1) | m/z (M+D)3t H48
6 H 2-FLR K 554.1809 554.1810
7 Me 2-AEE 584.1689 584.1671
8 Me 3-FEAEXE 564.2219 564.2217
9 H 23-— R XK 572.1738 572.1716
10 H 2,3,5-Z AEE 590.1635 590.1621
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& 15 R? Ar HRMS (M+1) | m/z(M+1)3+ E 4
11 H 2-R-6-B XK 588.1428 588.1420
12 H 2,6-—fEA 604.1106 604.1125
13 H 23- A EE 604.1123 604.1125
14 H 23,6-= /KA 590.1621 590.1621
15 Me 2,3,5,6-m9 £ K& 622.1681 622.1684
16 Me 3-#m-2-FREEEK 582.2123 582.2123
%5
. (0]
RL,¢,N \ =
o} g/
Ar
& R! Ar HRMS (M+1) | m/z M+1)3t B 18
17 BRTRAFER 2,3-— /A | 558.2330 558.2311
18 2-FRAAHE -8R A 528.2408 528.2405
19 BRTRAFR 2-RE K 540.2400 540.2405
20 ARA 2-FURE 514.2265 514.2249
21 | (29)-3,3,3-=Zf-2-:mK | 23-—R X4 | 602.1822 602.1821
%6
o)
1 0] H /N | NH
RL, N =N
2 o ¥
L8 R! R? | HRMS (M+1) | m/z (M+1)3t B 44
22 333-ZRaA/K FE| 5642225 564.2217
23 2-FEARE FA| 5242676 524.2666
24 (28)-3,33-=#-2-BAK FA | 5802169 580.2166
25 BAAFA FA| 5222503 522.2500
26 -ERFE)RAAITA FA| 590.2395 590.2374
27 22-— 5% ¥E| 5322175 532.2155
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K 1 R R? | HRMS (M+1) | m/z M+1)3t B 48
28 |R2-=—ABEHX]FHA EHBA| TR | 5582323 558.2311
29 |R2-—fERHA]FHE > EHHEB| FH| 5582315 558.2311

%7
(0]
F,C7 N
RZ
Ar //
N

K ) R’ Ar HRMS (M+1) miz M+1)3t B 48
30 Me EE 575.2023 575.2013
34 Me 235-Z 8 KK 629.1721 629.1730
35 Me 23,6-Z KK 629.1716 629.1730
36 Me 2,3,5,6-m g XA 647.1617 647.1636

% 8
@]
FsC” N
RZ
Ar
K 4] R? Ar HRMS (M+1) mizM+1)st B 44
31 Me RAE 551.2016 551.2013
%9
0]
1
RL,
RZ

K 1) R' R? | HRMS (M+1) | mlzM+1)3t B4

32 MI-ECAFTHR)ERAIFE |FH 591.2334 591.2326
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*10
0]
N
0] H | NH
FsC” N N
R2 N
Ar F
-85 R? Ar HRMS (M+1) | mzM+D)3t B8
37 Me % 568.1975 568.1966
38 Me 2,3,5,6-m LK% 640.1579 640.1589
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-~ FHEHEE
1. —# KXt s 4

AEBEE LTRSS > £ 4
Xi& 8 -C(R)=%-N=> £ #R*4 § - FXCN;
RIZEB R TFTAaAZIH Chh BHAAFTLA BT
AFAR[NI-(ZATR)RAAITRA  EABAB LA
RITRAHBEATLE RS BEASFRELA 8 R 2 2
B BRR AR A
R% 8 A& F 4

¥R*% 8 % > g

R B8 & - F&Cl ;

R'#% 8 & - F&Cl ;

R°% &

RO 8 B &F; &

R':2 8 & - F&Cl;

Bl BBRFERABF > £ BN TFR S REAR' T 34 2
£ FRAR R RAR'$ 220 @m#% 2B AFKCl;
BE#R*ACl: BIR7R T % Cl;
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ER’AB F A A

R’%Ba & - - F# F- CIl%Br;

R B & - F4 - FXCl;

R°:E B & & F;

R°% 8 8L&F: R

R'ZB & F4 - FxCl;

Bl 4 B 2R°AHF BIR>  R*-RER' P 2 2 ) = %

BAAHF; BER'AFTHAKCL BIR'AT A F A %Cl-
2. WwH KA BIZ LA R ABEZETHELZE - £ FX

% -N= -

3. WwH KFIZ LAY RRABELETHELIE - EFX
# -CH= -

4, WwH K BFIZILA- W XA BEL2 P THELZIE  BEFX
# -C(CN)= -

5. WwHERBFAIZLAHWRALBEZ LTRSS 2B > HFX
# -C(F)=-

6. WwH KAIZMA DXL ERLETHE 228 £ FR
ABC ik BAEALIZIBAFRBRA IR FHFRK -

7. W LBEOZILA Y RELBRL L THESLZE £ TR

Fd

R EARAA222-ZHCK22-_RTEA2-FH
Bk 333-ZARAR3III-ZR-2-BAEE

8. WHRARTZ IS HAAERLETHL2E > £ TR
B2,22-Z .0 % -

9. WwH XAAIZILLHXABEL L THE L 28 £ FR
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10.

A& -

W FRKRRAIZILE W RAEBEL TR S 28 b
RO-R'RRR'F 2 2 @& BFRCl> #1545 2R S
Cl: BIR’R T 5Cl -

1. wF KAIZ LA PR AL BEL L TH L 28 £ &R
BF» AR'-R°RR" A% &

12. wF RAIZ Lo YR L B B2 TR 28 & &R
AT A

13. S RAN22 LS W RABEL T S228 . £ ¢RS
HF> AR’ R*-R°RR'® 2% b =% AF.

14 wF KRAI2Z LMW XA L BEHEL LTS 28 £ §FRS
BE BER'BFAKCI: BIR'RAT A F LA KCl o
15 wF KA IS RABEL T L2842 R
EBRFA -FRCI;R'EBHE - F4 - -FXCl: R'3
8 REABEKRF;REBE - FA  -FRKCl: Mo a2
R'Z F A KCl> BAIR"RT A ¥ 4 £Cl >
16. Wk RF12Lod > B AT

0]
0] H /I / NH
FCON N A =N
o) g/
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F,C7 N
F F
F

F,C” N
F
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*) 4
0
o N | NH
N NS NN
R o) S
Ar
R? Ar
H 2-R KK
Me -/ XK
Me -FRRHE
H 23- R XRE
H 25395'5—&2{%
H 2-f-6- KA
H 2,6-—:‘&%%
H 2:3':‘5(43‘{%
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R? Ar
H 23.6-Z R XA
Me 2,3,56-m g ¥ &
Me -5-2-FERAE
%5
o}
N
R! i N S g
o} G/
Ar
R! Ar
BTAFA 23-— 5. %%
-FH AL 2-REA
BRTAFA 2-F KA
Emi - KK
(25)-3,3,3- = @.-2-2 A & 23-— g %R
%k 6
o}
N
e LR I X
N =\
o] N/
R! ,
3:3,3':1&@%
2-FEAAE
(2S)-3:3a3'—;— ﬁ'z'gg ﬁ %
BRAFTE
[1-(EZRFA)EAX]|FHR
232';ﬁ6£
[(AR)-22-— @A EAIF A
[(18)-22-— REHX]F &

AEEEB LTRSS 2B
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17. —# B 2aslyh HesHHERARLFLRIZIALS
T HREBEZEETHERLZE -
18. — i K FEIZ16FEF— A2 bbb WAL BEEFE LT
B 2BREBLI TR ZEBIAR EAANY
ARG REARZ BB -
19. w3 KBI182 AR BT HBARBARAR °
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