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Disclosed is a compound of Formula (I), or a stereoisomer thereof, or a pharmaceutically acceptable
salt thereof, and pharmaceutical compositions comprising thereof. Also disclosed is a method of treating

PI3K3 related disorders or diseases by using the compound disclosed herein.
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Disclosed is a compound of Formula (I), or a stereoisomer thereof, or a

pharmaceutically acceptable salt thereof, and pharmaceutical compositions

comprising thereof. Also disclosed is a method of treating PI3K6 related disorders

or diseases by using the compound disclosed herein.
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CELEETEEE D
QR SRS {E RPI3KSHIHIE DKL [ 1,5-A 1L CH T2
(3 80H4f%]  IMIDAZO[1,5-A]JPYRAZINE DERIVATIVES AS PI3Kdelta

INHIBITORS

[ MHEBAHEEIIA X 51 ]
ARHFFER20164E12 H 7 H 12 X BY B FE B A H 55 PCT/CN2016/108897 1Y 7
Br o I HEIE AT BRI SN S B S S [ R T SO AR HES -

[itr<ris]
[0001] AHIZEARH 1 ORIENG[1,S-altb IR AT AP B TT RS R AR BB
gt bal sz 288 0 DU E S HAREEH oY) o AHEEE A I ERAAHF A
BRI [1,5-al LI T A I H T G AR B B8 8 | AT 07 2 B A ¥ PISK-1H
FREVIRE(E A EPIBKS-HHEAR R AT 74 » AHEHE AR 7RI [1,5-a] T
TRV A FARY LR EE F Al 2 B > R B G RPIBK-AERHRIE (B
A /e PI3KO-MH BARVIRIE)

[ Jeriseiin]

[0002]  BEASEEALEE-4,5- " 5ERE3- il (PI3K) 224 70 S48 = Z AR UaE
IR AR - A - b~ BRI 7S - U R A Y i e TR HY B 3R
[Vanhaesebroeck, B., L. Stephens, k;P. Hawkins, PI3K signalling: the path to
discovery and understanding. Nat Rev Mol Cell Biol, 2012. 13(3): p. 195-203.1- &1
Ry Be % 1 Bk A5 B AL B t% B% (L AV 7% 8§ [Whitman, M., et al, Type I

phosphatidylinositol  kinase @ makes a  novel inositol  phospholipid,
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phosphatidylinositol-3-phosphate. Nature, 1988. 332(6165): p. 644-6.; Auger, K.R.,

et al., PDGF-dependent tyrosine phosphorylation stimulates production of novel
polyphosphoinositides in intact cells. Cell, 1989. 57(1): p. 167-75.] - & {ERYEEGEE
HLES > HHAE Rk BEAILES - {1 (S SR8 R fF S i R 2 SE %2 F A [Martin, T.F,
Phosphoinositide lipids as signaling molecules: common themes for signal

transduction, cytoskeletal regulation, and membrane trafficking. Annu Rev Cell Dev

Biol, 1998. 14: p. 231-64.] -

[0003] PI3K ZEHREF &SR ~ 8612 E R R o A =21 ~ ILIID)
[Vanhaesebroeck, B., et al., The emerging mechanisms of isoform-specific PI3K
signalling. Nat Rev Mol Cell Biol, 2010. 11(5): p. 329-41.] - Z5EPI3KE A 5 14H
OV —28 77 B S8 TA R S5 IBAE - SEIASEPIBK AL HE =1 % tH BRAY R - B
PI3Ka ~ PIBKB R PI3KS - HAERyEl & (s A (p110a ~ pl10BEp1108) K ffino A
(p85HVE T FE{FAE[Yu, J., et al., Regulation of the p85/p110 phosphatidylinositol
3'-kinase: stabilization and inhibition of the pllQOalpha catalytic subunit by the p85
regulatory subunit. Mol Cell Biol, 1998. 18(3): p. 1379-87.; Carpenter, C.L., et al.,
Phosphoinositide 3-kinase is activated by phosphopeptides that bind to the SH?2
domains of the 85-kDa subunit. J Biol Chem, 1993. 268(13): p. 9478-83.; Zhang, X.,
et al., Structure of lipid kinase pllObeta/p85beta elucidates an unusual
SH2-domain-mediated inhibitory mechanism. Mol Cell, 2011. 41(5): p. 567-78.;
Burke, J.E., et al., Dynamics of the phosphoinositide 3-kinase p110delta interaction
with p85alpha and membranes reveals aspects of regulation distinct from pl10alpha.
Structure, 2011. 19(8): p. 1127-37.] - sEIBJEPI3K{E HF5PI3Ky » HAE E&pl10y

[Stoyanov, B., et al., Cloning and characterization of a G protein-activated human

phosphoinositide-3 kinase. Science, 1995. 269(5224): p. 690-3.1{&{bor Z (L 0]kl
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plO14H#]) [Stephens, L.R., et al., The G beta gamma sensitivity of a PI3K is
dependent upon a tightly associated adaptor, p101. Cell, 1997. 89(1): p. 105-14.;

Brock, C., et al., Roles of G beta gamma in membrane recruitment and activation of

pl10 gamma/p101 phosphoinositide 3-kinase gamma. J Cell Biol, 2003. 160(1): p.
89-99.18(p84 [Suire, S., et al., p84, a new Gbetagamma-activated regulatory subunit
of the type IB phosphoinositide 3-kinase pll0gamma. Curr Biol, 2005. 15(6): p.
566-70. 150 ae ks o PI3Ka sz PI3KS ¥4 44 <2 e g 2 B sl (RTKOHY(S T (L e
A Inukai, K., et al., Five isoforms of the phosphatidylinositol 3-kinase regulatory
subunit exhibit different associations with receptor tyrosine kinases and their tyrosine
phosphorylations. FEBS Lett, 2001. 490(1-2): p. 32-8.] [mPI3Ky&G-& H {H i ~2 A
(GPCR) 2% {Z 5% [Stoyanov, B., et al., Cloning and characterization of a G
protein-activated human phosphoinositide-3 kinase. Science, 1995. 269(5224): p.
690-3.; Maier, U., A. Babich, and B. Nurnberg, Roles of non-catalytic subunits in
gbetagamma-induced activation of class I phosphoinositide 3-kinase isoforms beta
and gamma. J Biol Chem, 1999. 274(41): p. 29311-7.] HPI3KB &K i & 2% (= 9%
[Kurosu, H., et al., Heterodimeric phosphoinositide 3-kinase consisting of p85 and

pllObeta is synergistically activated by the betagamma subunits of G proteins and

phosphotyrosyl peptide. J Biol Chem, 1997. 272(39): p. 24252-6.] - PI3K o 5z PI3KB[5]
DHEAIYINER 2SS HREY - 1 PI3KS R PI3KyRYZeizE =V -2 B2 RAY - Firil
WA {8 [F] 1y 52 2 9) 25 £ B 3R 7Y &5 4 A o [Kok, K., B. Geering, and B.

Vanhaesebroeck, Regulation of phosphoinositide 3-kinase expression in health and

disease. Trends Biochem Sci, 2009. 34(3): p. 115-27.] o

[0004] P& 7 2KE/NEFHIBIFEAT RIBHVERHEL T PIBKSZEE FRTE
HVEGE R EAYEEEIREE FATERY) 2 Fh PIBKSHYAR S 2[RIV 2 U7 =R A% [

B3 H 212 HEHSRHD
FCP-057958

106143023 FH YR A0202 1073141992-0



1762534

DRV 2 M e e 2] £ 2 E f [Lucas, C.L., et al., PI3Kdelta and
primary immunodeficiencies. Nat Rev Immunol, 2016.] - f£/NgaF » PI3Ko{EBAIRE
THYDIREEERIAE /BN TP IES - (EXRIERIVHRELH(CSR) Kb
dHfEEE 28 (SHM) = A~ B A E A I[Rolf, 1., et al.,, Phosphoinositide 3-kinase
activity in T cells regulates the magnitude of the germinal center reaction. J
Immunol, 2010. 185(7): p. 4042-52.] > B A ENTIREA K S ML S 20 2
Hy[Stavnezer, J., J.E. Guikema, and C.E. Schrader, Mechanism and regulation of
class switch recombination. Annu Rev Immunol, 2008. 26: p. 261-92.; Li, Z., et al.,

The generation of antibody diversity through somatic hyperactivation and class

switch recombination. Genes Dev, 2004. 18(1): p. 1-11.]; TiPI3K &AL ZABEHAN 1 HY
= B E R B 7 CSR e SHMUE H I 1 Fi J7 45 22 1 BAI R BF A HY 2 4 [Janas,
M.L., et al.,, The effect of deleting pli0delta on the phenotype and function of
PTEN-deficient B cells. J Immunol, 2008. 180(2): p. 739-46.; Omori, S.A., et al.,
Regulation of class-switch recombination and plasma cell differentiation by
phosphatidylinositol 3-kinase signaling. Immunity, 2006. 25(4): p. 545-57.; Sander,
S., et al., PI3 Kinase and FOXOI Transcription Factor Activity Differentially Control
B Cells in the Germinal Center Light and Dark Zones. Immunity, 2015. 43(6): p.
1075-86.]  FRItE 241 - PI3K &2 & MEBAAEHI BRI RS 5EEH 7 - BHRHE
FyBANREMERERE N A R 5 | TTHYEEY)IZ R [Wei, M., et al., Targeting PI3Kdelta:
emerging therapy for chronic lymphocytic leukemia and beyond. Med Res Rev, 20135.
35(4): p. 720-52.] -

[0005) [EI6F > PISK&E R ATAMAE b A TeHB) AR 75 226Y > BTl TS
B4R B FE Try (U EET BIAHAE)[ROIL, T., et al., Phosphoinositide 3-kinase activity in

T cells regulates the magnitude of the germinal center reaction. J Immunol, 2010.
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185(7): p. 4042-52.] ~ Tyl ~ Ty2 K Ty17 [Okkenhaug, K., et al., The p110delta isoform
of phosphoinositide 3-kinase controls clonal expansion and differentiation of Th cells.
J Immunol, 2006. 177(8): p. 5122-8.; Soond, D.R., et al., PI3K pll0delta regulates
T-cell cytokine production during primary and secondary immune responses in mice
and humans. Blood, 2010. 115(11); p. 2203-13.; Kurebayashi, Y., et al,
PI3K-Akt-mTORCI-S6K1/2 axis controls Thl7 differentiation by regulating Gfil
expression and nuclear translocation of RORgamma. Cell Rep, 2012. 1(4): p.
360-73.] » ¥ Trw R HYTHEEE TAHIAI(REM:CSR K SHMAE BAHIAT T HY B EE %255
[Rolf, J., et al., Phosphoinositide 3-kinase activity in T cells regulates the magnitude

of the germinal center reaction. J Immunol, 2010. 185(7): p. 4042-52.] > 1 FHPI3KS
i [ 57 Y T2 K Tl THHREHY B D 1] 73 BI$R Bt ¥ R 5 Bl [Nashed, B.F., et al,
Role of the phosphoinositide 3-kinase pllOdelta in generation of type 2 cytokine
responses and allergic airway inflammation. Eur J] Immunol, 2007. 37(2): p. 416-24.]

Bk 252 M i {E [Haylock-Jacobs, S., et al., PI3Kdelta drives the pathogenesis of

experimental autoimmune encephalomyelitis by inhibiting effector T cell apoptosis
and promoting Thl7 differentiation. J Autoimmun, 2011. 36(3-4): p. 278-87.18Y/\&.
(IfREE o PIBKSE B Foxp™ THRRTYHAR(Teep) HITRRE K LHRE T & /& L0 ZE Y [Patton,
D.T., et al., Cutting edge: the phosphoinositide 3-kinase p110 delta is critical for the
Sfunction of CD4+CD25+Foxp3+ regulatory T cells. J Immunol, 2006. 177(10): p.
6598-602.] » PI3K &R/ N AR AT Trep LUAE 1 28 E4EHS 38 [Patton, D.T., et al.,
Cutting edge: the phosphoinositide 3-kinase p110 delta is critical for the function of
CD4+CD25+Foxp3+ regulatory T cells. J Immunol, 2006. 177(10): p. 6598-602.] »

B ELA IR R iy (R FEZA [ALL, K., et al., Inactivation of PI(3)K pll0delta

breaks regulatory T-cell-mediated immune tolerance to cancer. Nature, 2014.
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510(7505): p. 407-11.]- PI3K& " Bt ((H-AZ 0022 0Y) CD8+ TEHAfEIR 58 2 & (EHY
EANIERY B FEFE{L[Pearce, V.Q., et al., PI3Kdelta Regulates the Magnitude of
CD8+ T Cell Responses after Challenge with Listeria monocytogenes. J Immunol,
2015. 195(7): p. 3206-17.; Gracias, D.T., et al., Phosphatidylinositol 3-Kinase

pllOdelta Isoform Regulates CD8+ T Cell Responses during Acute Viral and
Intracellular Bacterial Infections. J Immunol, 2016. 196(3): p. 1186-98.] - HZHY -

0B CDS+ TR AY ZE 4 55 B ¥ PI3KS = 5% (L E /Y ]I & [Pearce, V.Q., et al.,
PI3Kdelta Regulates the Magnitude of CD8+ T Cell Responses after Challenge with
Listeria monocytogenes. J Immunol, 2015. 195(7): p. 3206-17.] -

[0006] PI3K&ZESE(LREMERS(GOF) K UjAE BE 2% (LOF) ) n] aA B AHY R
2 gk [Lucas, C.L., et al., PI3Kdelta and primary immunodeficiencies. Nat
Rev Immunol, 2016.]- = PI3KSLRERY 7 2 B H S AE HY RN K i B Y BAHAMIE
EE4MIAt R/ [Conley, MLE., et al., Agammaglobulinemia and absent B lineage cells in
a patient lacking the p85alpha subunit of PI3K. J Exp Med, 2012. 209(3): p. 463-70.;

Conley, M.E., et al., Agammaglobulinemia and absent B lineage cells in a patient

lacking the p85alpha subunit of PI3K. J Exp Med, 2012. 209(3): p. 463-70.] » 1fj
PI3K&A N 1 HYGOFZE 5 0] 5 [ R & /Y RIERAFARY4F S E » EHHIEE(ERY
PI3K34%E & fE (APDS) [Angulo, 1., et al.,, Phosphoinositide 3-kinase delta gene
mutation predisposes to respiratory infection and airway damage. Science, 2013.
342(6160): p. 866-71.; Lucas, C.L., et al., Dominant-activating germline mutations in
the gene encoding the PI(3)K catalytic subunit p110delta result in T cell senescence
and human immunodeficiency. Nat Immunol, 2014. 15(1): p. 88-97.; Deau, M.C., et
al., A human immunodeficiency caused by mutations in the PIK3RI gene. J Clin

Invest, 2015. 125(4): p. 1764-5.; Lucas, C.L., et al., Heterozygous splice mutation in
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PIK3RI causes human immunodeficiency with lymphoproliferation due to dominant
activation of PI3K. J Exp Med, 2014. 211(13): p. 2537-47.] - E./5 APDSHY & &1
BUENZZHITHRE « MELIH KA EHY R [Elgizouli, M., et al., Activating
PI3Kdelta mutations in a cohort of 669 patients with primary immunodeficiency. Clin
Exp Immunol, 2016. 183(2): p. 221-9.; Elkaim, E., et al., Clinical and immunologic
phenotype associated with activated phosphoinositide 3-kinase delta syndrome 2: A
cohort study. J Allergy Clin Immunol, 2016. 138(1): p. 210-218 €9.; Coulter, T.I, et

al., Clinical spectrum and features of activated phosphoinositide 3-kinase delta

syndrome: A large patient cohort study. J Allergy Clin Immunol, 2016.] o

[0007) FIHPIBKO{ERZ M e S e R 2 K RSBV RE > IEAERH
ZPIBKSHYHIHIEI AR e 5 B e MR i GE O 2% MERIE ~ 25 MATR
f& ~ FREURMERR S SR R SR IE ) B 3% 3k MR E (G A0 s K 18 MEFH ZEMEAliim) ~
RS N B #e %8 DL & APDS [Lucas, C.L., et al, PI3Kdelta and primary
immunodeficiencies. Nat Rev Immunol, 2016.; Stark, A.K., et al., PI3K inhibitors in
inflammation, autoimmunity and cancer. Curr Opin Pharmacol, 2015. 23: p.
82-91.] - Idelalisib 5 & B PI3K S - HoAE20145F et A B A e BATAT M A
5[ Yang, Q., et al., Idelalisib: First-in-Class PI3K Delta Inhibitor for the Treatment
of Chronic Lymphocytic Leukemia, Small Lymphocytic Leukemia, and Follicular
Lymphoma. Clin Cancer Res, 2015. 21(7): p. 1537-42.] » [ ['idelalisib, 4} » 2/19
T 5- 7 F M Fe STHSy ~ OB B So- B BRI I B IE AL 1T HE /R B 2 [Wei, M., et al,
Targeting PI3Kdelta: emerging therapy for chronic lymphocytic leukemia and
beyond. Med Res Rev, 2015. 35(4): p. 720-52.] - Hrf » y-EEE &% |duvelisib
(NCT02004522) Jz 5-F5 B M HIFHI B TGR-1202 (NCT02612311) 1FAF ITHARS 7K 5B
FHETTEFE
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[0008] %41 - idelalisib 5z duvelisibI5# fhat & B A Al B0 R0 25 By Ui
[Okkenhaug, K., M. Graupera, and B. Vanhaesebroeck, Targeting PI3K in Cancer:
Impact on Tumor Cells, Their Protective Stroma, Angiogenesis, and Immunotherapy.
Cancer Discov, 2016. 6(10): p. 1090-1105.] » E# a8 A2 BT AV EHEAYPI3KYy
R MR [Ruckle, T., MK, Schwarz, and C. Rommel, PI3Kgamma inhibition:
towards an 'aspirin of the 21st century'? Nat Rev Drug Discov, 2006. 5(11): p.
903-18.] - PI3K ¥ fe i dlifie LM & EE 220 [Hawkins, P.T. and L.R. Stephens,
PI3K signalling in inflammation. Biochim Biophys Acta, 2015. 1851(6): p. 882-97.]
A HAF e R s 2473 e 2| F 3E/E FH[Ruckle, T., M.K. Schwarz, and C. Rommel,
PI3Kgamma inhibition: towards an 'aspirin of the 21st century'? Nat Rev Drug
Discov, 2006. 5(11): p. 903-18.] - PI3Ky@ /N BB EER H St Fili 38 BRI R 2Ly s N iy
SR [Maus, U.A., et al., Importance of phosphoinositide 3-kinase gamma in the
host defense against pneumococcal infection. Am J Respir Crit Care Med, 2007.
175(9): p. 958-66.] - i5 BT ([ IE EE 1B P HYPIBKO IR — 21 » Frillidte
BELFERE MR PR [Liu, L., et al., Leukocyte PI3Kgamma and PI3Kdelta have
temporally distinct roles for leukocyte recruitment in vivo. Blood, 2007. 110(4): p.
1191-8.1 &% T4 S 2 [Webb, LM., et al., Cutting edge: T cell development requires
the combined activities of the pllOgamma and pllOdelta catalytic isoforms of
phosphatidylinositol 3-kinase. J Immunol, 2005. 175(5): p. 2783-7.] - PI3Ko fzPI3Ky
FE/NER T BB 28 O B AR AR 38 5 & (25 B SRIERY B R ARE i,
H., et al., Inactivation of PI3Kgamma and PI3Kdelta distorts T-cell development and
causes multiple organ inflammation. Blood, 2007. 110(8): p. 2940-7.1> i MHILAEH
& BEEry [E o) R Y s FA Y /NE = [Swat, W., et al., Essential role of

PI3Kdelta and PI3Kgamma in thymocyte survival. Blood, 2006. 107(6): p.
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2415-22.1 - [Nib - B #H#IPI3Ky 5 =AY BE MR PI3K SIS BA TERY
LMot B AR ST DU T Y SR © APDS ~ B B MM K3 %
MERIE LU E - PISIERE B AR - AHREATIE LY - HEVI R A

WIS R A EROK -
[FHAE]
[0009] ‘“AHEFRME 7AMEEY) TG ZEY S Ealhiz 2
Ri R,
R)Ni(\fo .
Re ‘
R Rs
R1o Re
D
Hofs

RiF5-NR.Ry, » HAIR K R #s H B @ BC i A

Ry By ~ F~ Cl ~ Br ~ -Coefii ~ -Coglhils ~ -Coglh AL ~ IRGEAS - FEIREL ~
7758~ FEFTEL ~ -CN ~ -NO, ~ -OR; ~ -SO,R 5 » -COR}; ~ -CO3R 5 » -CONR5R 5 »
-C(=NR)NR 3R 4 ~ -NR5R 5 ~ -NRj,COR 5 ~ -NR;,CONR 3R 14 ~ -NRj,COsR5 »
-NR>SONR 3R 4 * -NR5,SO,NR 3R 4,E(-NR,SO,R 5 ; HFF7ft-C ftEE ~ -Cogff
B -CogfRh ~ BRI ~ FREREL » ST A BRI A S BB  FR S 2 /D — ([ Y
RER AU

Ry KRy O] R MHEECA [EIHY - & BB, ~ -Creliik: ~ BRIiE: ~ FiER
B FTEEGETTE:

Rs &R » HA[ R HHIEEA FHY - SEBIIAE ~ B3R ~ -Creliiks » -Cos
KBS ~ -CogfRh ~ BRGEES ~ FEEREL ~ 574 - Fi57 4 - -CN~ -NO, » -ORj5 ~ -SOsR
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-CORy; » -COzR; » -CONR5R 5 ~ -C(=NR5)NR 3R 4 ~ -NR5R;5 ~ -NR,CORy;3 »
-NR;,CONR;3R;; ~ -NRj,CO,R;3 ~ -NRj)SONR;3R;; ~ -NR;5:SO,NR ;3R B
-NR;SO;R 3 5 HHATI-Cofiidt ~ -Cooffilhs ~ -Coghh AL ~ IRGEA - FEIRAL - 75 A&
BT A B RN AR R4S 2 /D — (R HUCER 1o U

R; ~ RekiRyg » A HMHEIECAFEIRY - & BB AE - &R  -Cielikk
-Cooffi ~ -Cog iR BRE RS  FEIRAL - 552 - FiD7 AL - -CN~-NO»» -OR 2~ -SO:R 2 »
-CORy; » -COzR; » -CONR5R 5 ~ -C(=NR5)NR 3R 4 ~ -NR5R;5 ~ -NR,CORy;3 »
-NR;,CONR;3R;; ~ -NRj,CO,R;3 ~ -NRj)SONR;3R;; ~ -NR;5:SO,NR ;3R B
-NR;SO;R 3 5 HHATI-Cofiidt ~ -Cooffilhs ~ -Coghh AL ~ IRGEA - FEIRAL - 75 A&
BT A B RN I AR R A 2 /D — (W HUCER AU

RoByE ~ & ~ -Croliihs  -Coghfikk ~ -Coslfiih ~ BRGEES ~ FEEREL ~ 77 A
FETTE: 5 HAFTIL-Celi ks ~ -Coolfid ~ -CoofhB: ~ BRIEEL - JRIRAL ~ 7Bk
75 E S BN AR R T AL 2 /D — (B HUCAER oAU

Ry~ Rip  Ruc MRy O] BMEEECRER > S8BT ER - IKZE ~ Ci
ik ~ -Coghthih ~ -CogPEr » RIC iR ~ RRCJRE ~ RC R E ~ BRI
B FERAL - J5E - FEOT A - -CN > -NOs ~ fllEE 2 ~ -ORy ~ -SOsR 2 ~ -CORy

0

>t

-COR;2 ~ -CONRpR;3 ~ -C(=NR;)NR;3R14 ~ -NR;;R;3 ~ -NR,COR;;3
-NR,CONR 3Ry ~ -NRjCO.Rj;3 ~ -NRjpSONR;3Ry4 ~ -NR;,SO,NR 3Ry B
-NR;,SO,R 3 5 H

R » R13&R14 ’ ﬁﬂﬁ%ﬁlﬁl@mﬁé@ ’ %E?ﬂ%ﬁﬂﬂ%% N -C1-6J(%% » -Co
WEs ~ -CogiBs ~ CLelt 2R ARC ot - BRI A: ~ FERA: ~ 574 ~ FETTAAE-OR 5 >
HAFR ;s HBE ~ Crehidk » -Coglfils » -Co.shhEs ~ Creli A REC LA ~ BREEA -
FEERE: ~ S5 RSB 2 > HHEPIE AR ~ RipER B £5-ORsHYER 77 HYFTALC 16
ik ~ -Coofidk ~ -Coglhd ~ CreliBa B Cielih- ~ BRIEA ~ FRIRA: ~ T7EE

5510 | - 3£ 212 HEEERAE)
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DT k25 BRI T H AR B 22 /D — ([ EUACERR 6 HUA
A (Rip KR 13)BUR 13 KR 1) B(R 1 KR 1)L E MIRTEREHI R 5~ -E R
» 1E2{H8I7 2 H-NH ~ -O- ~ -S- ~ -SO-E(-SO,-HYERY MYFEF T-HY3- 8-
JLEEAT ~ B EEANECSE P RUATRYER - HATORA fE E A 2/ D — (AU CZER 6
i/CAvE
RiAEEERERERITIH AR, - &R - SR B ECEAURHT-Craliis ~ -Cas
Kk ~ -Co B ~ BIRC oli: ~ BTG ol ~ BIUC R A ~ BRI ~ FiERA
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{6 RS LU BRI BBRIR B IERY 22/ — TR EE PR IRIF Y & > Ho e DISZ B R AR
A~ IRESEIRAVE © “TERARE I EE(Ee) - B - IRER/ERIFEIA
TERVIEIR ~ IR ~ R R/ BRI BGR ERVIEIRRY R BV ~ ReaiRAY (RS HY SRk
KB EFRIERRAYRR 2L - AL R4S E E PR E SR E R AE A
R ] BB 52 RAY - B R B R - £ —EE AT - TaEARE”
R RHEE AR 2V —fE (b &Y R/BE 20— R Ry /s /D —
SEE IR ZRRHYE - AR R W0 EE RV E RS PR RN BURTE ©

[0068] ASHEEABHHIMTRE "B —EEE" EEHIA01 2 5(F - 25401 24
{6 ~ fE—2beEanl ~ 28BEECE - RS B T - B140 > AR FARRY " 2/D
—{EHUCER BT 2 - 581 230 - 2P 5B BR{EEUE > BTty
REBEEAKHFAFHENFYIEIR - AEHEFENER T - ARARE R
RUGERA - [RREUHERE S BRIV E -

[0069] ‘EAHFARIEEYRVEFHSYTEOR - RA B S
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PRI ARG EEKEE T 2R TR - HNOREGEE > BalaY R
BRIERSEREEE DR B ~ oK~ B > RIEREEE /KM EECh MR R e
/RS HRFEOMEAE ~ AR - RIS NI EINGEE > BRG] s
R~ KB M ERRRGER - it KE o fUER - SR GV RIS
HRE -~ BRRE - B - 2R - SEEFECERE o E MR R - B
s o] BE—HrsasE - HEARHEE - 15 BaEayTgE—2
B EERIMYENERTY -

[0070] AHIEEABARY RS SE4H & VRV P A R H] i 2R E2<HIskny BRI T 74
B o B0 > JEVER Y AT RSP ENR & - AR TERAR RN - B
8 TR ZRIE RS T R TRHASEY) SRR B KR SR IECR] - B AR
Bl - FERIFEAUK ~ SEAREEIE - HRREORY - S Mo HEER
HRITEY) » EBEE - R B OGAMISUEEH(PVP) | BRI H M - AifF
FlsEa0EAs « URELES M IRBE S8 © IRWOE SRR NF e (b aY) SR
W+7NE - RUEREE = s R AL ERL L - RIS REEAE O~ HEAEEESS - A
Refks: ~ BB - AN BEd oV —Da o MEe s Fauez 2P
BlsgEa0 o A8 ~ TR m] ~ TR - EoH - REE - 2EEEE - et - 77
TR ~ EHRER ekt -

[0071] figsE"“BRIW " EfE MR ~ A ~ iR - IEIREEEAE - Hoa] B
e RERRE 2 RRE "2 XE AT

(0072 e (MaRIHE LU B iIay S0 HHaR S A EuE o BRI B SRR
W > AR B AR E P 2 aE i B S s B H R R 2 (HAHE
PRAFAEBGAIN—(F B B HA R - A5 B RYlosE " B IS Al B A Ry ilTsE "
Z2ha" s “mEEER EA"

[0073] e (FaRIHE LU Bk S HHER S ATEE o > MI5E Com R

N

5535 | 0 3£ 212 HEERAS)
FCP-057958

106143023 FH YR A0202 1073141992-0



1762534

iR ESHIELE > P n RmBEE HFONRE T8 - EHEMECLs » CieZF -
[0074] FRIBAEAHZFE T SERRES & AIAHEERIATHE A
KR lreE B A SRR VRO A B FTE N 2% -
— &R
[0075) AHIEEATZHY (L&Y L iE H B8 a] i A B RIR AR S s i 2 Y
ffr > HAMRIE R L MR GRS PR E—E 2 &k -
[0076]  FRBL A ERRTAE Y (L PIH S e AT i & B AR T P
AR ARG BRI ir N BB BB - B E AR AT A BLEELG
Y& ~ FEVIEEYIAE S ERT TR R S > G40 AT AR R e TR 4G
HYELEIRTRIE - SSERVR E R — AR BUERIE SV ik
[0077) EEHCREEAVEE A HAE AR &S e -
[0078] RERTIRIESENEREERY 7 ARMN > 554INMR ~ UV ~ HPLC -
LC-MSKTLC - {ba¥yalhi&ii hiA4E - BHEHPLC R IEAHY BEHT -
[0079) HZEI

Suzuki,
Stille,

Negishizk,
x1s Buchwald R-,
3 3
HO.__O
CHEHER e Ry
):(;[Rv NaCNEZ KCN RS}I;[FG K

_N_cCl o NH,
Cl Ry - | R N R, N= R,
N NH, N 2 m _ —
~ HN_ O N__N AL, N__N
- R
ey E:I/@[% Re R4 R, R 4 Rz
Rqg Rg Ryg Rg Rig Rg
Cy Cy C
viii ix X
=

[0080) {40 » AL EWAT40fE 5 R IFATEURERL © {bEPIO) AT HIN-
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EIRIOBGCE R - N- A SRR S E R sUN-HO R IR S i B (1R BB &) - KX =
Cl ~ Brekl - (i) Ay R 2= B E Al L AF#E Suzuki ~ StilleB¢Negeshi fZJE R T {LHE(0)
MR K et DR ER 2 B BB B AL MMAE £ Cy-M - 5 2HEEY)Gil) - HoPM
R BRI ~ B M5 =0 L i 8 & Y 52 J& (1] 40 Cy-M J Cy-B(OH), ~ Cy-Sn(Bu)s 2,
Cy-Zn) » Cy-MH7 ] B3R AR (M H L R2 ZEReRTR) > HAEAEBuchwald iR T
FE3E(0) K iR AR R R AL T B 2 EYaD) - FEHEEPGI) - FIR+M (B
AR MgBr ~ R,LiZiR M £y 32 [R5 55 A0NaBH,, ~ LIAIH, ) I (L&) (1il) BIEH
FEEEYIGY) - HaTiE(E A B L BB WRVCTAEYI(BPILe /R - (EEPIV)
B LA B T B EE ONaCNECKCN T B A5 - BEILEYI(vi) > HE
FEBEME R (BIATHC) B (R (KOH) T /K g - 5 2IBE(vii) - R EEPI(viD R
1T 8 A AE R (R (428 40HOBt ~ EDCLR: st dn = AR T4 4 » 551
{EEP(viii) » HATHPAETLOEPOCL T ERER(LFEHEEPIxX) © &% - 1LR
58 AINHy/i-prOH M EHE &) #ETHZ (b - BERDMIEEYIx) -
[0081)] OHZEII
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o R, Re P oHMifLR1e g Lo

R, NX'S  Rj R4M R R; Ry

R3 —_— — 3 Rg

R R

Rig Rg " X, ° Rig Rs Rig Rg
X1 X1

iv

ii
O o CI R2 L
H R2
NH
i 2
3

|
(0]
Ry
Rqg Rg
X4

vii

o—
cl b NH O/\
o NH
w /

Ry
Ry
Rqg Rs Ri1g Rg J R3
X X4 Rqg Rg
o viii ix X -
0/®/\NH Y ?
/ N= R,
K\/N N
MeNO, Rs Rz
—_—
Rig Rg
NO.
Xl o 2

[0082] @4 - L&Yt aTnfe )y N ERBERIERL - (E&P6) 5T A
N- S IBGEE R « N- R BEIARAR s e sN-BE FG s e s (LS B L & Gi) - o
X' = CI~Brekl- FiRs-M (BIZ0R,MgBr~ RiLisiRM B8 A FilzE 4INaBH, ~ LiATH,
SRR EEYIGDIER - BEIEEY)Gi) » LR AR E Gv) (FIaLg
BRWICTED « (EEYGv)F HIHE SR B AR50 NaCN e KCN 8 {1 By
2 BEUEEYIY) » B HAERE LR BIIHC) SR % (KOH) /K% » 155
R (vi) © B E(vi) FR 7 ZETT AP (3 (Y A A e (KR (35 AUHOBL ~ EDCT R i
=R RS > BEIESY(vii) » HA] AFMETHLOMPOCT T EHHE(LEE]
{E&(viii) o B EEY)(vid) F S AR R IE T3 S PRt e (B4 (2,4-
C SRR HEOREE > BEIHEEYIX) > HFA T Heck FZ HEE 50 (0) &
i B IR B T BN KRS FHERAY B > BEIEAYIX) - (LI BLRY R
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KEAEDBURYIFAE T AY R JE BT 13 2065 B 07 £ P (xi) > o AT fE R 28 R 4 (B 40
Fe/HOAc, Zn/HOACcEYNiCL,/NaBH,) TR - BFIFD) (xii) ©

[0083)] HZEI

Suzuki,
Stille,

Neglshlj?, Q
NX1 Buchwald R, Wittig 52 &
R3
iv
Cl R, /N cl
N)\/‘NH2 \ | R2
Brown i Ji& ﬁ’ﬂﬁ%ﬁ: N o
R7
Rig Rg
Cl R, Cy
N;S—<R2 K/ — vii
= BAh | ONN_N
ﬁ'{'ta \ N /N |
R;
Ry Ry !
R3
Rig Rg
Rig Rg Cy
Cy ix
viii &1

(0084 @lan - 2DIbePth aT 40 5 ZEIMF FEURIPEL - (B &) 7T H
N-ZFefEnefz - N-RIRIARE S seN- e iR na e s (B3 2 e &) > Hop
X' = Cl~ Bral - (i)Y 5 22 558 o] £ A2 Suzuki ~ StillesiNegeshi 7 JE {4 714
(OB 2 e A5 iE S B BB BRI AL TMABE £ Cy-M - JBE{E&PGi) > K
M EEREE ~ B B s At i & HY 5B (B120Cy-M B Cy-B(OH), ~ Cy-Sn(Bu),E¢,
Cy-Zn) » Cy-MH7 ] B3R AR (M H L R2 ZEReRTR) > HAEAEBuchwald iR T
FE35(0) K limsE AR ER R NMEBE 2 (a6l FEHEa PG - i EEP(i)
FEREZE R (B4 Ph;s PCH; Br/nBuLi sk HoAth iz A0NaH) (T Wittighie g - 1521(E
Ev) > HALREAEBrown S ERR M T (£ FBH/H01T - 1R2I{EEPI(v) - HE
F£4€NaClO/NaClO,BdJonessAHE (L - FEIBZ (L&PI(v) - Fral{b&PI(v L
HOBt=EDCI | E2 /5 RN BV E RIS & S EHEaP)(vii) » HELTHLOEPOC,
HAR (L > JFEHEEPI(vii) - F{& > fENH/i-PrOH MEHE &) (vii) TR
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REIFD) (ix) ©
[0085] JHEEIV

(o]
(o]
R, NX'S Ry Ry Wittig 52 & R R, Brown /&
R3 —_— 3
R R
Rqg Rg 10 8 Rig Rg

X4 X

1

i ii

mR2

CI

UL/N@E

NH2

F b

BE “CR:/{Q

Rig Rg

NH
xi [o]

=Y

[0086] il > KANMLEYIHE AT AI1E )T IV FEURIPEL - (L&) 7T
N-ZFRIAME LR ~ N-RIRIHEE o B BON- R IR no i s LIS EHE &G - Hor
X' = Cl~ Brakl  f{E& PG IELE (R (4 (140 PhsPCH;Br/nBuLi S fih ik e 40
NaH) T #£ 17 Wittig i [ - F2{b& YD) - H AL 4E Brown S R (4 T 55
BHy/H,O, 1T > 52L& #(v) - HE#4&NaClO/NaClO,5Joness i FI £ (L > 15
FIREEYI(v) » BT EEY)I (A FAEHOBEREDCI | B2 5 ZE1V HR Y 3 & Y B 48
& JEHEEYI(vi) » HETHLOSPOCLE IR (L BEHEEY(vil) - BHEEP)(viD)
M EEBEIR R ARV EE fregiR (BINQ2.4- HEAF ) HEOREL 15
FEEY)(viii) > ERI R Heck S ERRAFEEU0SE (0) Kbk iz S BR BChRBZED [ EA I
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Bz FHESHUEE - FRIEEYI0 < (LEPI0Bi B A EDBURYF AL M HY e
AR AT A Y 0 o A AL AR 2 5 7 (1] 20 Fe/HOAc, Zn/HOAc =X
NiCLy/NaBH,) MR - B2=UD) (xi)

[0087) HZEV

NH,

NH, Nﬁg—<R2
N§S_<R2 k\/N_N
x = i CO, EtOH 2
N___N il AlMe;, — FA LRk R4 R
_ 7
Ry R - Rs
R; 7
R1o Re
R0 Re =
Cy NN IN
i
o T/
i
% |

[0088) f4n > (LWt ol 404 5 ZEV R FEURIURL - AR EEY)
(i) » H CyBEHURETT REREGHR » Hi [ ZR AR IR B A R E
FE—AEER ~ $5(0) ~ dE(BIAIRER S8R - bRBEER B TR S5 40 = A AL f) (T
EAf A SE > 15200 - R AR A AlMe; NI TREFRZCHASE » 152]20(D

(i) °
[0089) AZEVI
NH, NH;
N;S_<R2 N= Ry
K\/N _N NX's %\/N _N
—_
R4 X4 R4
R
Ry R7 Rs 7
Rig Rs Rig Rs
Rg R9

[0090] @0 - AMEEPth el 20E HZE VIR AP - E{EaPii)
AEN-SEFRIORGEERE - N-RFEIARGRaERE - N-BaRE oo i sUN- S InBELE i T 50
P B E > fFEIUD) Gi) » HFX &F ~ C1~ Brad -
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[0091) AHFFERLLITEEERU T & - BRIESIESRNA ¢
AcOH : /% ;

DMF @ " HH R i

MeOH : HfE ;

Pd(dppf)Cl, * [1,1°- (AR 5eis] — 2 bstdD) »
aq.s © BIRIAKAR

EtOH : 2 ;

HOBt @ 1-FEZRA =M

EDCI : 1-Z,%%-3-(3- AL AL P £ quf%
DIPEA : " ENELEM

THF : VUMK S

DCM : —Z B

NBS : N-RIEIAfgE o/

NCS : N-ZF g

Tf,0 : =& HEAELET |

Et;N @ =2 ;

Xantphos : 4,5- (R EL)-9,9- - FHELNENE
NIS : N-BEIAfgEaeh

PE : ‘i

EA LW 2B

DMA @ H A Z R R Rl

-yl
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HHi
[0092] 3-(1-(5-&-2- R & E-4-F H-3-(Mh e -3-5) FH) L5 ) BRIE I
[1,5-aluttH-8-F2({EE 1)

[0093] BER1 © 1-(5-F-2-FCAs- 3-bit-4- FH ER B £-1-ffi (1-1)
o

Cl
HO

|
[0094] Rf1-(5-F-2-F0EE-4- B A £-1-BH(10 g, 54.165 mmol)/ER?
AcOH (100 mL)3{z i A 1-HEIEEEETE-2,5- " [§(24.4 g, 108.33 mmol) > & K fE RS
FEBOCIRFFA/ N - AR ZIRIRFFIRR o RIERIEZERZL > JIAZK(100 mL)L:
M LB ZBEZEEL - & FFRY A I AINa:S-05 K0 TR ~ NaxCO3 KA TR b BR/K
M > A&ENa,SOLHZRE - 1R EIEYI(20 g) - MS (ESD m/e (M+1)" 311.0 -
[0095] ZDER2 & 1-(5-F-3--2- FH s -4 R AR ) £-1-f (1-2)

[0096)  #F1-(5-FA-2-FRAL-3--4- FHELCAED) £-1-fd(20 g, 64.41 mmol)&
FADMF (200 mL) » 1l AK>CO; (18 g, 128.82 mmol) 2 CH,I (10.3 g, 72.48 mmol) »
R S 2 RIBFERRY - AR B 22 FRr DM EYI g S1%WEHR) Y
PR EA € - 'H NMR (400 MHz, DMSO-d6) § 7.69 (s, 1H), 3.72 (s, 3H), 2.60 (s,
3H), 2.58 (s, 3H) ~ MS (ESIT) m/e (M+1)* 325.0 -
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[0097] ZBEE3 © 1-(5-F-3-H-2- FH s e-4- R AR A £-1-F5(1-3)

Cl
~o

|
[0098) i 1-(5-5-3-Hf-2- FH F AL -4-HH AR BN £-1-(2.2 g, 6.163 mmol)
B MeOH /CH,Cl,(15 mL/15 mL) » /i1 ANaBH, (0.7 g, 18.49 mmol)ili & & H4E
ZOREFE307 8 - BRARIEZERRZ > ITIAZK(Q0 mL)iE FH 2 ZBEZEHT - A0
975 e P 7K R BB K e > W48 Nap,SOLEZ 1 - BEIEYI(2.31 g 0 100%UTHR) -
MS (ESI) m/e (M-18)* 309.0 o
[0099) PBR4 : 1-(5-8-2-HH EAE-4- - 3-(FLhnE-3- B A ED) £ - 1-FE(1-4)

OH
Cl

[0100] FF1-(5- & -3-0t-2- HH S5 A -4- H EL R BL) £ -1-FF (2.31 g, 21.06
mmol) + Pd(dppf)CL, (517 mg, 0.7074 mmol) ~ 3-(4,4,5,5-VUEHEL-1,3,2-— S F TS
Tk -2-E0)IHEE4.751 g, 23.17 mmol) BK,COs (5.81 g, 42.12 mmol)IER1,4- 15z
/H,0 (25 mL/25 mL)GAEN, FELFERGE © i1 APd(PPhs), (1.22g, 1.053 mmol)ififE
100°CAEN, MEFES/NES « AR A ZERR LR LB B2 - SOy a TS
FH B8 7K Al 48 NapSOL HZ 88 - EEY (3.6 g » T2% UL EHF) it B gt i iE s
(CH,C1/MeOH=50/1) - MS (ESI) m/e (M+1)*278.0 -

[0101] ZEES @ 3-(3-F-5-(1-RLF)-6-H F =&E-2-FH B FDHILIE (1-5)

Cl
Cl

7
. _N
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[0102] FEOCHRF1-(5-F-2-FH S5 -4~ FH AL 3- (M- 3- B 7 D) £-1-%(1.37
g, 4.092 mmol);A T /K CH,Cl, (20 mL)3lfi 3% & fil A SOCL, (974 mg, 8.184
mmol) * S IERE VLR RIRA3/INEY - IMEAREERIAZERRL > A LB LB
(50 mL)if; F{NaHCOs (aq.s) K E/KILHE - 1S 2IEYI(1.1 g) = MS (ESD m/e (M+1)”

296.0 -
[0103] ZPBR6 1 2-(5-F-2-HEFx-4- FHEL-3-(MEE-3-F) AR E) N A (1-6)
CN
Cl
~o
“
N

[0104]  3-(3-F-5-(1-F L ER)-6-H S Ak-2- FH AR E I E (200 mg, 0.675
mmol) » NaCN (50 mg, 1.0204 mmol) 5zKI (5.6 mg. 0.03376 mmol);EADMF (5 mL)
AN, FANEVETSC BARFRRE - NERPESY 2612 %08 » iIAZK (20 mL)if
LW ZBaZEEL » HF & GFEYF 1 g A 7K B B 7K R I 48 NapS O Bz I - W)
(150mg, 77.5%U %) i 8% B2 g 7 11 & 15 (CH,C1,/MeOH=50/1) - MS (ESI) m/e
(M+1)+ 287.0 -

[0105] ZBERT © 2-(5-F-2-FH R Ak -4- FHAL-3- (e -3- B 7R A N BR (1-7)

O._ _OH
cl
~o
7
> N

[0106]  Kf2-(5-%-2- B s Ak -4- FH A -3-(PEE e -3- R ) R &) N B (150 mg,
0.523 mmol)/AEtOH (3 mL)AI/IIAKOH (ag.5 N, 3 mL) - &SR EYEhe
&> ZRREEREZERRE © RipHIEET AL LB LBEZEE - & YAt
F BB 7K 50 o I €€ NaxSO4 5z e > 5 R E Y (140 mg, 87.5%) < MS (ESI) m/e
(M+1)"306.0 -
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[0107] FEES8 2-(5-F-2-FH S -4~ P AL 3- (e -3- )7 86 ) -N-((3- &L

(-2 58 FH B Nl (1-8)
/N Cl
L M o
N

[0108]  fF2-(5-F-2-HH & AL-4- B AL-3- (LR E-3- 50 45 A N % (140 mg,0.458
mmol) ~ (3- L IH-2- £ H B#(85.5 mg, 0.595 mmol) ~ HOBt (80.43 mg, 0.595
mmol) ~ EDCI (114.2 mg, 0.595 mmol) &zDIPEA (178 mg, 1.374 mmol);&ATHF (10
m)[AE 2 RAEN, MEHEFR - I1AKQ0 mL)IE ) A8 LEEZEHT - K& HFH A 1%
e FHER /KR 88 N, SOFZNE - FEEV)(TS mg > 38 4%UT )Mt BBttt R Bt
-TLCJE5-(DCM/MeOH=50/1) - 'H NMR (400 MHz, CDCI;) § 8.74 — 8.63 (m, 1H),
8.58 (d, J = 1.7 Hz, 1H), 8.49 (s, 1H), 8.32 (d, J = 2.3 Hz, 1H), 7.76 (s, 1H), 7.52 (s,
1H), 7.00 (s, 1H), 4.68 (d, J = 2.6 Hz, 2H), 4.11 — 4.02 (m, 1H), 3.29 (s, 3H), 2.14 (s,
3H), 1.56 (dd, J = 15.2, 6.9 Hz, 3H) - MS (ESI) m/e (M+1)" 431.0 -

[0109] 2PEEO : 8-F-3-(1-(5-F-2-FH S| A-4- FH E-3-(MLh e - 3- B 75 ) £ &)

HRIAL[1,5-a] b TH(1-9)
Cl

N)Y\
v

[0110]  Re2-(5-%-2- B S8 -4 B L -3-(PEEIE - 3- 25 ) R B )-N-((3- B LE T2
o) B A BEHE (15 mg, 0.0348 mmol)/ERY ZHE(S mL) » I APOCI; (3R E
L ZE80°C HIRFFIRR - ROBRIBEEFRZL - I AZK(20 mL) i pHHINaHCO; (ag. s)
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BRI A9 - MRIERGYIA LR ABEFE - # & FFHyA TR A B KD I
Na,SO. 871 © 1SEIFEY)(12 mg > 83%ULH) - MS (ES) m/e (M+1)* 413.0
(0111] 2BEF10 © 3-(1-(5-F-2- FH S A -4- FH BL-3-(MEE - 3-8 8k £ 5L Ik

MAT7[ 1,5-a] bR - 8- FE(1-10)
NH,

N)\%
ang

[0112]  i48-F-3-(1-(5-F-2-HH | A -4- FH AL -3-(UHEE - 3- B A AL ) £ &L mRndd
Al [1,5-a]ft (12 mg, 0.029 mmol)/FFAYNH3/H,0 (5 mL) « REE &N 100C A
PREERRTY - L M- HPLCIS 2 TEHAZE Y (3.67 mg> 32%U%R) - 'H NMR (400 MHz,
CD;OD) 5 8.61 (brs, 2H), 8.19 (brs, 2H), 7.80 (brs, 1H), 7.50 (d, J = 5.9 Hz, 1H),
7.32 (s, 1H), 6.84 (d, J = 6.0 Hz, 1H), 4.88 (q, J = 4.0 Hz, 1H), 3.22 (s, 3H), 2.03 (s,
3H), 1.75 (d, J = 7.1 Hz, 3H) - MS (ESI) m/e (M+1)* 394.0

[0113) #UfFM:-HPLC:

T+ Gilson GX-281

ERGT 21.2%150 5pum GIMINI
it iR 20ml/min

D s 214nm+254nm

0.1%TFA//K, CH;CN » 15%25% > 11538%, 44
(225%290% » 15758, 0% (riF 2788, AiR-F
257558 o ST THE] 1857

R TE -

DaDeS
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BH2
[0114] 1-R-3-(1-(5-8-2-FF & A-4-FF A-3-(LhIe-3-5) 5 Z.5) oKkl
[1,5-alntt0H-8-pe (L& 42)
NH, Br NH> By NH, pr

-

ft&¥2 {t&¥rA {E&%12B
[0115] ZBERL * 1-R-8-F-3-(1-(5-F-2- FH S5 A4~ B AR-3- (e -3- ) 75
LF)BRIEG[1,5-a] PRI (2-1)

[0116]  Kf8-%-3-(1-(5-F-2- B si Ak -4- FH - 3- (b - 3-8 75k £ AR R
AR[1,5-alMETH({E&3(1-9), 100 mg, 0.242 mmol) 5 T-fE7KDMF (2.5 mL) - {£0°C I
ANBS (51.7 mg, 0.290 mmoDif£0°C 20578 - JIAIK(20 mL) - ZLJHAFE]
EEYI(80mg » 67.2%U%K) - MS (ESI) m/e (M+1)*493.0 -

[0117] FER2 1 1-8-3-(1-(5-F-2- FH 8 -4~ FR - 3-(MHEE - 3- B0 2Rk £
RIS [ 1,5-a] b 08 (2-2)

5548 H 0 3212 HEERAS)
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[0118]) iRF1-JR-8-F-3-(1-(5-F-2-FH & A-4- AL 3-(Uhe-3-ED A ) £ K)
LRIAKNT[1,5-a]EETH(80 mg, 0.163 mmol)EANH:/H,O (4 M, 8 mL)Wfi {18 H inZi &
100°C HERFFI8/NE o AT E Z2fr 2500 &8 BUE M:-TLC (CH,Cl/MeOH=50/1){§
FITEHAZEY)(21 mg, 27.3% %) - '"H NMR (400 MHz, DMSO-d6) § 8.62 (d, I = 3.5
Hz, 1H), 8.49 (d, J = 27.9 Hz, 1H), 7.76 (dd, J = 29.9, 6.8 Hz, 1H), 7.52 (s, 1H), 7.39
(s, 1H), 7.25 (d, J = 8.0 Hz, 1H), 7.01 (d, J = 4.0 Hz, 1H), 6.69 (s, 2H), 4.84 (d, J =
6.9 Hz, 1H), 3.15 (s, 3H), 2.02 (s, 3H), 1.67 (d, J = 7.0 Hz, 3H) - MS (ESI) m/e
(M+1)* 472.1 -

[0119) AE&VRIBHEMEETEEREINELEY) - (LEYRA G—(E Kk
BRI EREY) AL EY2B GE{# 18 a i 2igY) - KT aERE o DA
W N AFEEEYM0AMBLIEY 530 - RHEEYI2BIEE Ry (S)-4HRE -

[0120) {E&%72A : 'H NMR (400 MHz, DMSO-d,) & 8.62 (d, J = 4.9 Hz,
1H), 8.49 (d, J = 27.4 Hz, 1H), 7.76 (d, J = 21.8 Hz, 1H), 7.52 (s, 1H), 7.39 (s, 1H),
7.25 (d, J = 8.0 Hz, 1H), 7.01 (s, 1H), 6.68 (s, 2H), 4.84 (d, J = 6.7 Hz, 1H), 3.15 (s,
3H), 2.02 (s, 3H), 1.67 (d, J = 7.1 Hz, 3H) - MS (ESI) m/e (M+1)* 472.1 o

[0121] {E&%52B : '"H NMR (400 MHz, DMSO-d6) & 8.62 (d, J = 3.3 Hz,
1H), 8.49 (d, J = 27.1 Hz, 1H), 7.75 (d, J = 30.4 Hz, 1H), 7.52 (s, 1H), 7.39 (s, 1H),
7.25 (d, J = 8.5 Hz, 1H), 7.01 (s, 1H), 6.68 (s, 2H), 4.84 (d, J = 6.8 Hz, 1H), 3.15 (s,
4H), 2.02 (s, 3H), 1.67 (d, J = 7.1 Hz, 3H) - MS (ESI) m/e (M+1)* 472.1 -

[0122] =M HE

5549 H - 3£ 212 HEVERAS)
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{2 CHIRALART O]
ERGT 3.0cm*5pum
R 0.4ML
EZINE CO,/MeOH 0.1%DEA=75/25
D 60ml/min
Drdins [UV 210 nm
VR 35C
HHI3

[0123]  3-(1-(5-§-2-FAEE-4-FAEE-3- (ke -3-20) F5) Z5)-1-F Rk
A6 [1,5-alPHtHH-8-RE (L& 3)

[0124]  KF1-78-3-(1-(5-F-2-FH S k-4~ FH L3~ (PR - 3- 2R 4 Ak ) £ A DRk
A7[1,5-a]ttEE-8-FF({E &2, 47 mg, 0.09941 mmol) ~ ZKEHENEE(18.2 mg, 0.1491
mmol) ~ Pd(dppf)Cl, (3.64 mg, 0.004971 mmol) 5zK,CO; (41.155 mg, 0.2982 mmol)
B 1LA-IEE/HO (S mL/2 mL)EAEN, T [BIAR2/INKF o AREA R EL 22 PRSI0 4 B
ME-TLCEBEIEYI(35 mg » 53.5%U5%) - '"H NMR (400 MHz, DMSO-d6) § 8.63 (d, J
= 3.4 Hz, 1H), 8.50 (m, 1H), 7.62 (d, J = 11.6 Hz, 2H), 7.53 (t, / = 7.4 Hz, 3H), 7.43
(dd, J=19.4, 6.2 Hz, 2H), 7.30 (s, 1H), 7.06 (s, 1H), 6.13 (s, 2H),4.90 (d, / = 7.1 Hz,
1H), 3.19 (brs, 3H), 2.01 (s, 3H), 1.75 (d, J = 6.9 Hz, 3H) - MS (ESD) m/e (M+1)*

5550 1 - 3212 HEERIAE)
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470.0 -
HHl4
[0125]  3-(8-ftk-3-(1-(5-F-2-FR g A-4- B - 3-(MEIE -3-20) 5 £ 5K
UESG[1,5-a b - 1- B FEy (L & 474)

OH

[0126]  F1-7R-3-(1-(5-F-2-H SR Ak-4- HH k- 3-(PEEE - 3- 56 7850 L ALK
G [1,5-a] L IH-8-FE({L &2, 26 mg, 0.055 mmol) ~ (3-FEEFA)IR L (9.1 mg, 0.066
mmol)~K,CO; (15.18 mg, 0.11 mmol)~ Pd(dppf)Cl, (2.0 mg, 0.00275 mmol); 57 1,4-
“IEEE/HLO0 (1 mL/1 mL)ZAEN, NEER3/NG - BB A 22 RN Ll LBE2E
Y - & 07 e F B /K R R IGA8 Na,SOEZ 1% © EEP)(4.07 mg > 15.2%UL)
(RHEE-TLCEE] « "H NMR (400 MHz, CD;OD) 8 8.61 (d, J = 4.5 Hz, 1H), 8.49
(m, 1H), 7.87 — 7.67 (m, 1H), 7.60-7.57(m, 2H), 7.47 (m, 1H), 7.43 — 7.29 (m, 3H),
713 (d, J = 7.1 Hz, 2H), 7.06 — 6.89 (m, 2H), 4.87 (q, J = 7.0 Hz, 1H), 3.35 (s, 4H),
2.11 (s, 3H), 1.89 (d, J = 7.1 Hz, 3H) - MS (ESI) m/e (M+1)* 486.0 -

'S

[0127] 1-R-5-§-3-(1-(5-8&-2-FH &5 -4-FF - 3-(Hh0E-3-5) FE) Z5)BK

DS 1,5-a L TH-8- R ({E & #5)

5551 H - 3212 HEVERAS)
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[0128) f1-J8-3-(1-(5-F-2-FH & AL-4- HHAEE-3-(EEE - 3- ) A AL ) £ AL BRIk
Al [1,5-a] 0 E - 8-fEF({ L2412, 15 mg, 0.032 mmol)AAAcOH (2 mL) I ANCS (5
mg, 0.038mmol) - & EESYIIMEZE80°C BARFF2/INES o AT E Z2bR 2l
AZK(15 mL) &SR &Y LB L Baze HUILRE & frEY A e Rk - &
(429 mg > 26.65%\ ) ##H M:-HPLCEE] - 'H NMR (400 MHz, CD;0D) §
8.64 (m, 2H), 7.85 (d, J = 24.6 Hz, 1H), 7.66 (d, J = 12.3 Hz, 1H), 7.20 (s, 1H), 6.93
(s, 1H), 5.61 (q, J = 7.0 Hz, 1H), 3.20 (s, 3H), 2.14 (s, 3H), 1.80 (d, J = 7.0 Hz,
3H) - MS (ESI) m/e (M+1)*506.0 ©

[0129) #4%-HPLC :

T+ Gilson GX-281

ERGT 21.2%150 5pum GIMINI
it iR 20ml/min

D s 214nm+254nm

0.1%TFA/7K, CH;CN > 22438% > 11775%, 74

(%38290% ° 177§, 0% PRIF27 88, &

ik _ o
(672575 - SUEFTRR 185388 -
B — B )y -
'Hl6

[0130] 1-§&-3-(1-(5-§-2-FA S Ak-4- A BE-3- (e -3-20) 48 5 DRI I

5552 | 0 3£ 212 HEERAS)
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[1,5-a]PEH-8- B2 (£ 5 #76)

[0131] ZBERL : 1.8-"%-3-(1-(5-F-2- FH S -4 FH AL-3- (P g - 3- B ) )
LF)BRIEG[1,5-a] EEIH(6-1)

[0132] R8-F-3-(1-(5-F-2-FH SmAL-4- HH AL-3- (HER e - 3- 56 ) 7 s ) £ R DRIk
A [1,5-alttHHF(E&EH(1-9), 100 mg, 0.242 mmol) K 1-FMEIENE-2,5- FH(49 mg,
0.363 mmol);EFADMF (1 mL)IGANEAE60C HERFIHN » IS EE 2R A
7K(Q0 mL) - R SR & VIR LB LBEZE B0 P 7KE 0 « 1SE1EY)(90 mg > 83%
=) « MS (ESI) m/e (M+1)*447.0

[0133] PEE2 : 1-8-3-(1-(5-F-2- B | A-4- FH AL 3- (MLE e - 3- B 75 ) £ )
BRI [1,5-a] EEIH-8-2(6-2)

NHy ¢

[0134] Rf1,8-“5-3-(1-(5-F-2- S B -4- B AL -3- (ML M- 3- ) 5D &)

BRI [1,5-a]tE (90 mg, 0.201 mmol)JERZ/N-2-FF(4 N,10 mL)IAEE F %L

553 H » 212 HEHSHAS)
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290°C HfrER24/ NS o B TRUBRRF: Zoll 48 B4 14 -HPLCAR R ZEY(15 mg > 17.4%
%) o "H NMR (400 MHz, DMSO-d6) § 8.67 (d, J = 3.9 Hz, 1H), 8.53 (d, J = 39.5
Hz, 1H), 7.83 (d, J = 43.0 Hz, 1H), 7.60 (s, 2H), 7.40 (d, J = 10.9 Hz, 1H), 7.05 (d, J
= 5.6 Hz, 1H), 4.93 (dd, J = 13.8, 6.8 Hz, 1H), 3.13 (d, J = 11.1 Hz, 3H), 2.04 (s, 3H),
1.68 (d, J = 7.0 Hz, 3H) - MS (ESI) m/e (M+1)* 428.0 -
HHI7

[0135] 1-R-3-(1-(5-8-2- ZEE-4-FHE-3-(6-FFEMLIE-3-B) FE) L&)

RIS [1,5-a )0tk -8-fE (L& H7)

NHz g NH; B NH, g
N = N N= =
/0 /0
7\ \\
=N N/
iw=x71l {EEYITA {E&Y)7B
[0136] EEL : 1-(5-F-2-F8R-3-1l-4- R FD) £ -1-FH(7-1)

[0137] Rf1-(5-F-2-F0E-4- AR A £-1-FH(34 g, 184.16 mmol)/ERL
AcOH (400 mL) > fII A 1-BIEL IR IE-2,5- " [ (83 g, 368.32 mmol) ikt Sz e & =117
B E80C HARRF4/NES - JBEFR 2L AcOH - INA L £B5(400 mL) » il ANayS,0;
(aq.s) (400 mL)EFFE10575% - REATE A K ~ NaHCO; (ag. s) K BE/K LI AL I
7KNa,SOFZEE - 1S F[EY)(46 g » 80.42%U3#) - MS (ESI) m/e (M+1)*310 -

[0138] 25882 @ 1-(5-F-2- L5 Es-3-bi-4-FH AR AL £-1-il(7-2)

5554 H 0 3212 HEHERAS)
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Cl
-0

|

[0139]  KF1-(5-F-2-FCEL-3-Hft-4- FHELSED) £-1-FH(41 g, 132.64 mmol)
HlL /. $57(24.72 g, 158.44 mmol) &z K,CO; (36.5 g, 264.1 mmol);Z5ADMF (400 mL)ifi
TEERIBREFRIR o REATIREERR L > T AIK(300 mL)i 2.1 2 Be250Y - & 0f
AT T FE 7K R BB 7K e TR 48 Na, SO BZ 18 o EEI(29 g » 65%U ) Y IR B i
75 - '"H NMR (400 MHz, DMSO-d6) § 7.65 (s, 1H), 3.86 (q, J = 7.0 Hz, 2H), 2.60
(s, 3H), 2.57 (s, 3H), 1.38 (t, J = 7.0 Hz, 3H) - MS (ESI) m/e (M+1)*338 -

[0140] PBE3 1 1-(5-8-2- L EAE-3-Wi-4-FH AR ED) £-1-F5(7-3)

OH
Cl

-0
|

[0141] RF1-(5-F-2- 5 E-3-H-4- RS £-1-FH(2 g, 5.91 mmol)/&
*MeOH (20 mL) > fjl ANaBH, (0.894 g, 23.63 mmol) #3055 - JEERRJ:
MeOH - fIIAZK(20 mL)IH L8 ZBEZEHT i GFRY A T T FE B A e kIl 4
Na,SOFZ)E - BEIEYIQ g » 99.4%ULR) - MS(EST) m/e [M-18]7322.4 -

[0142] 2PER4 : 1-(5-F-2- L5 E-4-HE-3-(6- AN -3-F) 6 5) £-1-

f5(7-4)
OH

[0143] RF1-(5-FA-2- 25 H-3--4- AR ED £-1-B2(5 g, 14.7 mmol) - (6-
FHELIEE I 3- BB % (2.42 g, 17.6 mmol) ~ Pd(PPhs), (85 mg, 0.734 mmol) & K,CO;

(6.1 g, 44 mmol)/F}~1,4-_IELE(30 mL)/H,O (20 mL)IGAEN, FIZAZ£100C AR

5555 H 0 3212 HEERAS)
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TR BRI LB LBEEN - & HEAY A TR F B /K i1 4EN2,S 0,
MR - EEPI(4.3 g 95.77T %R R B @ HT 1 15(CH,Cly/MeOH=50/1) - 'H NMR
(400 MHz, DMSO-d6) § 8.32 (d, J = 1.7 Hz, 1H), 7.64 — 7.58 (m, 1H), 7.52 (s, 1H),
7.35 (d, J = 7.9 Hz, 1H), 5.20 (d, J = 4.5 Hz, 1H), 5.07 — 4.86 (m, 1H), 3.54 — 3.37
(m, 1H), 2.53 (s, 3H), 2.04 (s, 3H), 1.34 (t, / = 6.4 Hz, 3H), 0.84 (t, / = 7.0 Hz, 3H) -
MS (ESI) m/e M+1)*306 -

[0144] BEES : 5-G3-F-5-(1- A LE)-6- 2 5 -2- LR )-2- I ELIH I

(7-5)
cl

[0145] RF1-(5-F-2- £ A4 FH AL-3-(6- FH ARIEL e -3- 5D 7 B £-1-F5 (4.3
g, 14.06 mmol)7AHACH,Cl, (40 mL)if I ASOCL, (5.020 g, 42.19 mmol)  J 7 SR
EYHEZRIBFES/ NG o REOABIREERRZ: » A LBELBE(50 mL)i 1 ANaHCO;
(aq. s, 30 mL) - K R AV LB LBa2EH - R OV A s /K 2%
Na,SO 51 - IEIEEYI4.56 g » 100%UR) - MS (ESI) m/e (M+1)*324 -

[0146] >PEE6 : 2-(5-F-2- LA Ak-4-FH A-3-(6- FH AL E-3- B ) R B N i
(7-6)

Cl

[0147) JRs5-(3-F-5-(1-FA L 5)-6- £ F -2 HH AR AL)-2- B ELIEEIE (5.47

g, 16.87 mmol) &zNaCN (1.45 g, 29.6 mmol);&7>DMF (50 mL)\ fiEv £ 80°C H I+

556 H » #£ 212 HEHSHAS)
FCP-057958

106143023 FH YR A0202 1073141992-0



1762534

FEPRIR © MIAZK(50 mL)il A 28 ZFEFEHL - G HFrYA 1 A BB /K iR IEaE
Na,SOFZ)E - BEIENYI(3.147 g > 59.3%ULR) © MS (ESI) m/e (M+1)*315 -
[0148] ZPERT : 2-(5-8-2- £ i A:-4-HH -3 (6- FHAMENE -3- B ) Wik

(7-7)

[0149] 7Re2-(5-F-2- £ i A4~ BL-3-(6- FH BRMEE IE-3-2) ZR A N B (3.147
g, 9.997 mmol)FFLEtOH (25 mL)Al I AKOH (aq.5 N, 25 mL) - i<z iR &[0l
SRR B PR 2 EOH © pHATHCT (2 N)FEE &3-510 BB S R EYI(2.7g -
80.8% ) o

[0150] DEE8 :2-(5-F-2- L5 Fk-4- FH -3 (6- FH BRMLEME - 3- B 7R 46)-N-((3-
SLETH-2- ) AL N B (7-8)

N Cl
o
Q¢
N

N

/\O

7 N\
L

[0151] R2-(5-F-2- £ A-4-FHA-3-(6-FH AT E-3-E) R BN IL (2.7 g,
8.09 mmol) ~ (3-ZIHEIHE-2-55) H fEBR4EE (1.4 g, 9.71 mmol) ~ HOBt (1.32 g, 24.27
mmol) ~ EDCI (1.86 g, 9.71 mmol) &zDIPEA (3.14 g, 24.27 mmol);A A THF (30 mL)
AEZDRAEN NMEFIRR > IIABE/KQ20 mL)EAH L8 AFEZEHT © & HFETA T
i P B 7K 5 1 48 Na, SOL 7 18 - BEIEYI(3.2 g » 86.1%Ug ) - MS (ESI) m/e
(M+1)*459 o

FCP-057958
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[0152] ZBBR9 : 8-&-3-(1-(5-F-2- L F AA-4- FH AE-3-(6- FH At g -3- B 78

) LAEBRMET[1,5-a] Mt H(7-9)
cl

N)\%\N
\/N 7 Cl
/0
7\
N

—

[0153)  $42-(5-5-2- 7, S HE-4- HH - 3-(6- I BEIHE -3 50 55 80)- N- (B3-S0t
-2 D) PIRERE 3.2 £,6.97 mmol)/EHACH,CL, (40 mL) » HIATHEE(S.9 g, 20.9
mmol) » SEZ TN ATEO (5.9 g, 20.9 mmol)ilfi 7 22 EHBH6/ NI - 1A /K (30 mL)
W Z B ZBEREE - S G B B /K AL A N, SO B2 1% - I3 BIEEYI(1.5
g > 51%Uq=) - MS (ESI) m/e (M+1)"441 -

[0154]  #HER10 & 1-8-8-88-3-(1-(5-48-2- £ S H-4- FE HE-3-(6- FEEIHE E-3-

B ARED) L BRI 1,5-a]0EETH(7-10)
Cl Br

Aot
N
N cl

[0155] 7$8-%-3-(1-(5-F-2- £ A A4~ FH k-3-(6- FH AL ML e -3- ) R B &
EOBRMEG[1,5-a] L EHH(500 mg, 1.133 mmolJFHYDMF (5 mL) » ££0°C JO A 1-JRIERE
E-2,5- (303 mg, 1.699 mmol) A0 CHRFE3077 8 - il AZK(30 mL)f & 5
FIEYI(518 mg > 88%ULH) - MS (ESI) m/e (M+1)*519 -

[0156] BRI : 1-8-3-(1-(5-&-2- L As-4-HH A-3-(6- FH AR M g - 3- B A
) LEBRMENG[1,5-a] 8- (7-11)

55 58 H 0 3£ 212 HEHERIAE)
FCP-057958
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N7 Cl

[0157) FF1-'R-8-8-3-(1-(5-8-2- L & F-4- F B-3-(6- FH BR ML g -3-FL ) 7
B LABRIENG[1,5-a] 0t (518 mg, 0.996 mmol);&FYNHs/N-2-F&(7 N, 20 mL)ill;
IEE0TC HIRFFIRE - KaBIREZEREL AW B RETMTESEY 239 mg
47.8%U77%) - '"H NMR (400 MHz, DMSO-d6) § 8.33 (d, J = 22.0 Hz, 1H), 7.90 —
7.50 (m, 1H), 7.37 (d, J = 12.2 Hz, 1H), 7.22 (d, J = 8.8 Hz, 1H), 7.02 (d, J = 4.9 Hz,
1H), 6.69 (s, 1H), 4.83 (g, J = 7.2 Hz, 1H), 3.40 (brs, 1H), 3.20 (brs, 1H), 2.03 (s,
3H), 2.53 (s, 3H), 1.65 (d, T = 7.0 Hz, 3H), 0.82 (t, J = 4.0 Hz, 3H) - MS (ESI) m/e
(M+1)*500

[0158) AbL&MTHHEMELTEHSEWELEY) - (b&YTA GB—H K
BB EREY) S AL EY)TB (F (B K18 ARERBEY) - H R aEEE - DIl
W N AFHENEEYA0AFE R T BHEEITATE E Fs(S)-4HE -

[0159] {E&#I7A : 'H NMR (400 MHz, DMSO-d6) § 8.33 (d, J = 24.0 Hz,
1H), 7.64 (d, J = 19.5 Hz, 1H), 7.39 (dd, J = 20.0, 5.4 Hz, 2H), 7.24 (d, J = 8.8 Hz,
1H), 7.03 (d, J = 5.0 Hz, 3H), 4.84 (q, J = 6.8 Hz, 1H), 3.41 (s, 1H), 3.21 (s, 1H),
2.54 (s, 3H), 2.03 (s, 3H), 1.66 (d, J = 7.0 Hz, 3H), 0.80 (t, J = 6.8 Hz, 3H)>MS (ESI)
m/e (M+1)*500 -

[0160] {E&#77B : 'H NMR (400 MHz, DMSO-d6) § 8.33 (d, J = 24.0 Hz,
1H), 7.64 (d, J = 19.5 Hz, 1H), 7.39 (dd, J = 20.0, 5.4 Hz, 2H), 7.24 (d, J = 8.8 Hz,

1H), 7.03 (d, J = 5.0 Hz, 3H), 4.84 (q, J = 6.8 Hz, 1H), 3.41 (s, 1H), 3.21 (s, 1H),

5559 H - 3£ 212 HEERAS)
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2.54 (s, 3H), 2.03 (s, 3H), 1.66 (d, J = 7.0 Hz, 3H), 0.80 (t, / = 6.8 Hz, 3H) - MS (ESI)
m/e (M+1)"500 -

[0161] IEMHE -

E |Lux Cellulose-4

FERST 2.12cm x 25 cm

R 1ml

EZINE Hex:EtOH=50:50

D 20ml/min

Drdins [UV 220 nm

Y 35C

AR 10mg/ml+BfiH

B ME-HPLC#ES BJ- Prep-Gilson-HPLC
BHI8

[0162] 1-§&-3-(1-(5-F-2-Z & H-4-FF A-3-(6- FR AL IE-3-5) ) 25
KON [1,5-a PHEH-8-FE ({E 5 478)

N7 = N~ = N =
N N Cl SN N A Cl
/0 /0
7 3 <&
N \_/
{E&Y8 {E&YI8A {E&Y8B

[0163) AEE1: 1,8-8-3-(1-(5-F-2- 2. & Fk-4- FH BE-3-(6-FH AR e - 3- )
FRER) LEDBRMEG[1,5-a] EETH(8-1)

5560 H - 3£ 212 HEERAE)
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Cl Cl
NZ =
/N
N cl
/=0
7\
N

[0164] 758-%-3-(1-(5-F-2- £ | A4~ FH Bx-3-(6- FH AL ML e -3- ) R B &
FOBRIEND1,5-al (L& (7-9), 500 mg, 1.133 mmol) Kz 1-FPEIENE-2,5-
(227 mg, 1.7 mmol)7F*DMF (10 mL)[A160°C HIEFBE - AIAZK(30 mL)IEH 4
Bz LBSZEHT o e BREY A T B/ KORR &8 N, SOsiiz bR < 19 EIEYI(314 mg
58.3%U#) - MS (EST) m/e (M+1)475 -

[0165] B2 : 1-E&-3-(1-(5-8-2- £ F AA-4- FHAE-3-(6- FH At g -3- B 28
) LE)BRMEG[1,5-a]EETH-8-H#(8-2)

NH, ¢
N7 N=
N
\/N 7 Cl
/0
7\
N

—~—

[0166] J#1.8-—5&-3-(1-(5-F-2- £ F AL -4- H B -3-(6- FH BRTL g -3- KL ) 7%
B LABRMENG[1,5-a] 0tk (314 mg, 0.66 mmol)IEfANH,/PN-2-F(7 N, 20 mL)ill;
B INEE0°C HIRFFRK - FRZABNE MW BT EEEY(170 mg
56.44%U7%) - 'H NMR (400 MHz, DMSO-d6) & 8.33 (d, J = 22.3 Hz, 1H), 7.63 (d, J
= 19.0 Hz, 1H), 7.35 (t, J = 7.0 Hz, 2H), 7.23 (d, J = 8.7 Hz, 1H), 7.00 (d, J = 4.9 Hz,
1H), 6.82 (s, 2H), 4.83 (d, J = 7.0 Hz, 1H), 3.43 (s, 1H), 3.21 (s, 1H), 2.53 (s, 3H),
2.02 (s, 3H), 1.65 (d, J = 7.1 Hz, 3H), 0.81 (t, J = 7.0 Hz, 3H) - MS (ESI) m/e
(M+1)*456

61 H - 3212 HEERIAS)
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[0167] AEEWSHEZEMAL TSR FELEY) - (LEYBA (FE—EK
PBEEEREY) KA EYI8B (F {185V EMEY) - H R aEEE - DI
W N AFHENEEYA0AFE R T » B EE I8 ATE E Fo(S)-4HRE -

[0168] {E&¥I8A : 'HNMR (400 MHz, DMSO-d6) § 8.34 (d, J = 27.6 Hz,
1H), 7.68-7.60 (m, 1H), 7.42 (d, J = 5.3 Hz, 1H), 7.39 (s, 1H), 7.27 (d, J = 7.4 Hz,
1H), 7.02 (d, J = 5.3 Hz, 1H), 4.86 (d, J = 7.1 Hz, 1H), 3.22 (s, 2H), 2.54 (s, 3H),
2.03 (s, 3H), 1.66 (d, J = 7.1 Hz, 3H), 0.81 (t, J = 6.9 Hz, 3H) - MS (ESI) m/e
(M+1)*456

[0169] {E&%8B : 'H NMR (400 MHz, DMSO-d6) § 8.34 (d, J = 27.6 Hz,
1H), 7.68-7.60 (m, 1H), 7.42 (d, J = 5.3 Hz, 1H), 7.39 (s, 1H), 7.27 (d, J = 7.4 Hz,
1H), 7.02 (d, J = 5.3 Hz, 1H), 4.85 (q, J = 7.2 Hz, 1H), 3.22 (s, 2H), 2.54 (s, 3H),
2.03 (s, 3H), 1.65 (d, J = 7.0 Hz, 3H), 0.81 (t, J = 6.8 Hz, 3H) - MS (ESI) m/e
(M+1)*456

[0170] M

T+ Chiral Cellulose-SB
HERST 2.12cm x 25 cm

ER 0.4ML

CEZILE! Hex:EtOH=50:50

it iR 20ml/min

Drdins [UV 220 nm

R 35C

FEaER 20mg/ml~#% BfjfH
B ME-HPLC#KES BJ- Prep-Gilson-HPLC

562 H 0 3£ 212 HEERAS)
FCP-057958
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HH19
[0171] 1-R-3-(1-(4',5-2&-2- Z & F-6- A E:-[1,1-BEE]-3-5) 255Dk
A [1,5-alkEmF-8-RE (L& 979)

NH; g
o
NZ
\/N 7 Ccl
O
Cl

[0172] &EBHEEGI7 AT Ee VTR ER-G-2-2-F%
-4- TR Z-1-FfE Rl aa ) E - BUETERI(E &Y - 'H NMR (400 MHz,
DMSO0-d6) § 7.53 (t, J = 6.6 Hz, 3H), 7.34 (d, J = 8.3 Hz, 1H), 7.30 (s, 1H), 7.25 (d,
J =8.0 Hz, 1H), 7.07 (d, J = 5.7 Hz, 1H), 4.89 (d, J = 7.1 Hz, 1H), 3.28 — 3.18 (m,
2H), 2.02 (s, 3H), 1.66 (d, J = 7.1 Hz, 3H), 0.81 (t, J = 6.9 Hz, 3H) - MS (ESD) m/e
(M+1)*519 -

[0173] #FM:-HPLC:

T+ Gilson GX-281

ERGT 21.2%150 5pum GIMINI
it iR 20ml/min

D s 214nm+254nm

0.1%TFA/7K, CH;CN » 20%50% > 11578, %4
(%250%£90% » 17748 > 0% RIF257 8, A&

Fik _ ~
S22 g o BT THFE]18 08 o
R TE -
&HI10

5563 H 0 3£ 212 HEERAE)
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[0174]  3-(8-ftk-3-(1-(5-8-2- ZFE-4-HE-3-(6- (= FHFE)HIE-3-5)
HE) 25K [1,5-a ]t ETH - 1- 2R B (& 110)

OH
NH,
e
N7\
\/N % cl
/0
7\
__N
CF,

[0175] R{L&%24 (100 mg, 0.180 mmol) ~ (3-FEEAZEER (30 mg,

0.216 mmol) ~ Pd(dppf)Cl, (6.6 g, 0.009 mmol) ;zK,CO; (50 mg, 0.360 mmol);F}~
H,0/1,4-BEJ5E(S mL/S mL)ZAEN, MAMEAZE0C HARFF3/INES o A RIRER R 25
i FH LB LB ZERT - i BRI F B /KRR IE 44N, SOL8Z I - ZEY)(66 mg
64.5% %) i BL{E 1 -HPLC/S 5] - "H NMR (400 MHz, DMSO-d6) § 9.67 (s, 1H),

8.74 (d, J = 36.3 Hz, 1H), 8.25 — 7.93 (m, 2H), 7.39 (d, J = 5.0 Hz, 1H), 7.38 — 7.25

(m, 2H), 7.03 (t, / = 9.6 Hz, 3H), 6.91 — 6.73 (m, 1H), 6.13 (s, 2H), 4.89 (d, / = 6.9

Hz, 1H), 3.51 (s, 1H), 3.30 (d, / = 9.6 Hz, 1H), 2.04 (s, 3H), 1.74 (d, /= 7.0 Hz, 3H),

0.81 (t, J = 6.9 Hz, 3H) » MS (ESI) m/e (M+1)"568 -

[0176) #ifM:-HPLC:

= Gilson GX-281

ERGT 21.2%150 5pum GIMINI

i 20ml/min

W 2 14nm+254nm
0.1%TFA/7K, CH;CN » 10290% > 115785, 747

Tk (%90Z590% » 17788, 90% (w4527 88, 2/(%T
(2 o QIR THFE 18778 o

FCP-057958 564 H - 2212 HEFHRAD
106143023 FH A A0202

1073141992-0
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'H
[0177)  (S)-5-(3-(1-(8-Hi:-1-@BKMENG [1,5-a] b IHF-3-58) Z.8F)-5-@-2- 2
SE-6-FAEH)-NN-— AN E-2-FEE R (b &1

NHy

[0178) HH{E&W)27A (400 mg, 0.839 mmol) ~ Pd(OAc), (9.42 mg, 0.042
mmol) &zEt;N (10 mL)A 7 — B AL/ THFE (3 N, 20 mL) - ¥Z EREESY{ECO (0.6
MPa) NESS CHHEIRR - FUARIEZERRZ < MIAZKQO mL)ii LB ZBSZ5HY ©
YO BRI LB R EE K S I S8 Na,SOLEZ ) © EEP(110 mg » 25.5% ) Y IR
FEHTHEES - 'TH NMR (400 MHz, DMSO-d6) § 8.50 (d, J = 24.8 Hz, 1H), 7.89 (dd, J
=28.8, 7.3 Hz, 1H), 7.66 (s, 1H), 7.31 (dd, J = 29.0, 5.3 Hz, 2H), 7.01 (s, 1H), 6.79
(s, 2H), 4.84 (q, J = 6.7 Hz, 1H), 3.56 — 3.40 (m, 1H), 3.23 (dd, J = 15.1, 7.9 Hz, 1H),
3.01 (ds, 6H), 2.06 (s, 3H), 1.66 (d, J = 7.0 Hz, 3H), 0.80 (t, J = 6.5 Hz, 3H) - MS
(ESI) m/e (M+1)*513 -

BH12

[0179]  ((S)-5-(3-(1-(8-FtEs-1- S BRI [1,5-alPptfE-3-8) Z5)-5-8-2- 2

S5-6- FEER)IIE-2-FH g ((LEY12)

5565 H 0 3£ 212 HEERAE)
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[0180] {E&#11 (28 mg, 54.54 mmol);5HAEtOH (3 mL) » JIIAKOH (5
N, 3 mL)IFIFEAE60C HLIARFF NS - AR EZEPR L - itpHERED R7 A L%
ZIEEFEL - 1SR EY)(26.5 mg> 100%UL3R) - MS (ESI) m/e (M+1)"513- 'H NMR (400
MHz, DMSO-d6) § 8.62 (d, J = 35.4 Hz, 1H), 8.15 (s, 1H), 7.98 (d, J = 39.2 Hz, 1H),
7.61 (s, 1H), 7.43 (d, J = 13.3 Hz, 1H), 7.14 (d, J = 5.8 Hz, 1H), 4.93 (d, / = 7.0 Hz,

1H), 3.53 — 3.33 (m, 1H), 3.21 (s, 1H), 2.06 (s, 3H), 1.68 (d, J = 7.0 Hz, 3H), 0.78 (t,

J=6.7Hz, 3H) -
H'HI13
[0181]  5-(3-(1-(8-FAk-1-SUOKIENE[1,5-a b -3-25) Z48)-5-8-2- 284
-6-F A A%)-N,N-— AL e - 2- FRRRRE (B 5 9713)

NH,

(0182] &EEEEPILIF AR EEPIIAHDIEYTE - A 1-6-F-4-5
2-FRHEL) £-1-FAfE Rl a e - A TEHIE ST - 'H NMR (400 MHz,
DMSO-d6) § 8.14 (s, 1H), 7.58 (d, J = 8.9 Hz, 1H), 7.41 (d, J = 5.1 Hz, 1H), 7.32 (d,

J =83 Hz, 1H), 7.02 (d, J = 5.0 Hz, 1H), 6.86 — 6.64 (m, 3H), 4.87 (d, J = 7.1 Hz,

566 H » 3£ 212 HEERAE)
FCP-057958
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1H), 3.45 (dd, J =9.1, 7.0 Hz, 1H), 3.27 (dd, J =9.1, 7.1 Hz, 1H), 3.07 (s, 6H), 1.64

(d, J = 7.0 Hz, 3H), 0.93 (t, / = 7.0 Hz, 3H) » MS (ESD) m/e (M+1)*517 -
B4
[0183]  (S)-5-(3-(1-(8-&EE-1-GBKI G [1,5-a] b -3-54) 2. 5)-5-8&-2- 2
SEE-6-FIERR)-N N-— Z A e -2- g (B & ¥14)

NH> ¢

[0184) HBE{EE#)27TA (200 mg, 0.42 mmol) ~ - ZFF#(1 mL) ~ Et;N (10
mL) ~ Pd(OAc); (4.7 mg, 0.021 mmol) &z xantphos (24.3 mg, 0.042 mmol);5~THF
(10 mL)OIZAECO (0.85 MPa) NE80CHFF48/NE} « REARIEZZFRZ < MIAIK(20
mL)G AW LBEZEHT - R & FFEYA T R BR /KRR I S8 Nax SO 5 1 © &5 AE Etfr
(DCM/MeOH=50/1){E-ZZE)(85 mg > 37.4%7 ) - 'H NMR (400 MHz, DMSO-d6)
0 8.55(d, J =21.6 Hz, 1H), 8.12 — 7.84 (m, 1H), 7.70 (s, 1H), 7.51 — 7.24 (m, 2H),
7.07 (s, 1H), 6.81 (s, 2H), 4.90 (d, J = 6.9 Hz, 1H), 3.72 — 3.45 (m, 4H), 3.29 (dd, J =
16.6, 9.2 Hz, 2H), 2.13 (d, J = 4.6 Hz, 3H), 1.72 (d, J = 6.9 Hz, 3H), 1.19 (dt, J =
40.5, 7.0 Hz, 6H), 0.85 (s, 3H) = MS (ESI) m/e (M+1)*541 -

BH11S

[0185]  5-(3-(1-(8-PE:-1-EBKIANG[1,5-a ] f-3-5) Z5)-5-8-2-Z 85

-6-FAELZEL - 2(1H)-Bi({ & #715)

5567 H 0 3212 HEERAS)
FCP-057958
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NHz ¢
7 N
N\ N N Cl
/O A
\ NH
6]

[0186] F1-&-3-(1-(5-F-2- LA Ak-3- -4 FH AR R L ED)BRIET[1,5-a]
OEEOH-8-RZ({E &471(46-6), 150mg, 0.3054 mmol) ~ 5-(4,4,5,5-PUFHEE-1,3,2- S ik
IR -2-E0) 0 E-2(1H) - (74.3 mg, 0.336 mmol) ~ Na,CO; (97.11 mg, 0.9162 mmol)
S Pd(PPh;3), (18 mg, 0.0153 mmol);ZF>1,4- _E7E/H,0 (10 mL/10 mL)GAEN, Nl
BEB0C HARFR24/ N © HZEpR A 1L4- RIS FH A LB REE © & G 1%
Ji PR /K R 11 48 N2, SOLBZ I © FEI(30 mg » 21.5% TR Ry i@ i Es - 'H
NMR (400 MHz, DMSO-d6) 6 11.76 (s, 1H), 7.57 — 7.20 (m, 3H), 7.16 (s, 1H), 6.99
(d, J =4.9 Hz, 1H), 6.72 (s, 2H), 6.40 (d, J/ = 9.4 Hz, 1H), 4.81 (q, J = 6.8 Hz, 1H),
3.66 — 3.47 (m, 2H), 2.12 (s, 3H), 1.63 (d, J = 7.0 Hz, 3H), 1.00 (t, J = 6.9 Hz, 3H) -
MS (ESI) m/e (M+1)*458 -

g6
[0187]  5-(3-(1-(8-F&A-1-EBKIE NG [1,5-a] L IH-3- ) Z.F)-5- -6~ 2-

RINEEFHE)-NN-Z RN -2- AR (L& 916)

NH, ¢ NH> ¢

NM
/N

N)\é(
/N

{e&vl6 {EEPI16A {e&v)16B

[0188] ZFERL & 1-(5-F-4-3-2-FCHTRA) 2-1-F(16-1)

568 H 0 3£ 212 HEERAE)
FCP-057958
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0]
Cl
[0189) Y54-F-3-5 5100 g, 68.26 mmol)yAi ZEEF(80.4 g, 102.42
mmol)  §ZEN1AAICI; (136.2 g, 102.42 mmol) - & FERESYIIIEVE180°C H I+
Fr2/ N - 2 Al 2 201 - 421870 AHCI (2N, 800mI)Ii#&#F2/\ « ZEY(130 g, 100%

W) EIE B RN A - MS (ESD m/e [M+1]7189.0 -

[0190] DER2 1 1-(5-F4-F-2-FEE-3-pl R ) £-1-fiH(16-2)
o)

Cl
|

[0191] RF1-(5-F-4-F -2-FREARE)L-1-F1(130 g, 689.7 mmol)/E
AcOH (700 mL) » I ANIS (186.2 g, 827.6 mmol):[i fIENZE70°C HALEFRR @ TIA
S5—HENIS (65 g, 288.9 mmoD)i NFAZ70°C HIriF12/NEF « HZEFRZACOH - I
AL ZBs(1L) I ANa:S,05 (s.aq, 1L) » e S SR S 2 miR #2077 #8100
LW LBE=EHL - & GRRY A R BRI 28 Na, SO 2N - EYI(128 g, 59%
W) EERY BB @R - MS (ESI) m/e [M+1]7315.0 -

[0192] 25BE3 © 1-(5-F-3-(6-FMENE-3-55)-4- - 2-FEETR B £-1-Ffl (16-3)

(@)
Cl
HO F
7
. _N
Cl

[0193) ¥§1-(5-F-4-5-2-F8H-3-H D) /.- 1-FF (10 g, 31.8 mmol) ~ (6-5
MEE-3-EO)BREA (S g, 31.8 mmol) ~ Pd(PPhs), (1.84 g, 1.59 mmol) 5 K,CO; (8.78 g,
63.6 mmol)/&F1,4- IEE/H,0 (50ml/30ml) AN, FELR « EZEkRI1,4- I3
Al 2B Z B2 AL« A ORI A S B /KRR L4 Na,SOFZ R - EP)(2.6 g,

569 H - 3£ 212 HEERIAE)
FCP-057958
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27 2% YR EY B TEATIESELS - MS (EST) m/e [M+177300.0 -
[0194] B8R4 * 1-(5-F-3-(6-FAMENE-3-)-4-5-2- RN RATFE) L-1-Fd
(16-4)
cl
YO X F

N

Cl

(01951 5 1-(5-4-3-(6- S -3- 2 )4- 5 2 FH AL S 2 Z-1- B 2.6 g,
8.663 mmol) ~ 2-# N {5E(2.95 g, 17.33 mmol) fzK>CO; (3.6 g, 25.99 mmol); 5> DMF
(25 mLOIGAIEEC0C FLIRFF2ING « SAIZEZE  M1A0KG0 mL)IEF 2B 2B
FER « I BT IS FRBR K SIS Na, SO BEHE » V2.5, 84.5%ITR)KKRY
IS HEE - "H NMR (400 MHz, DMSO-d6) § 8.56 (d, J = 1.1 Hz, 1H), 8.05 (m,
J=28.3,1.7Hz, 1H), 7.81 (d, J = 8.6 Hz, 1H), 7.72 (d, J = 8.3 Hz, 1H), 3.69 (m, 1H),
2.61 (s, 3H), 0.89 (d, J = 6.1 Hz, 6H) - MS (ESI) m/e [M+1]342.0 -

(01961  25EES © 2-5-5-(3-5-2-9-6- BRI EIL-5-(P- 1-Kis-2- ) LA
(16-5)

Cl

0 F
T
N

Cl
[0197) & CH;PPh;Br (6.3 g, 17.53 mmol)A 147K THF (30 mL) > fE0°C 1E
N, 20 An-BuLi (1.6 M, 9 mL)AGAFOCHRFE /NG » A &R 1-(5-8-3-(6- L
Ng-3-A5)-4--2- N FAFE) L-1-F(2.0 g, 5.84 mmol)f it/ KTHF 1§/ RZ
EIIA RSV TAARFEIRE - I1AKQO m)IH L ABEZEEY - K& fFHA

1 2 P B /KT T 48 Nap, SOLRZ I © JETREEYI(1.3g, 52.2%U3R) - 'H NMR (400

5570 H - 3212 HEERAE)
FCP-057958
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MHz, DMSO-d6) & 8.49 (s, 1H), 7.98 (m, 1H), 7.67 (d, J = 8.2 Hz, 1H), 7.50 (d, J =
8.7 Hz, 1H), 5.23 (ds, 2H), 3.89 (m, 1H), 2.12 (s, 3H), 0.84 (d, J = 6.1 Hz, 3H) - MS

(EST) m/e [M+1]" 340.0 -
[0198]) BE6 : 2-(5-F-3-(6-FMENE-3-F5)-4-F-2- BN R EAE)N-1-1E
(16-6)
OH
Cl
YO F
7]
~_N
Cl

[0199] JRf2-F-5-(3-F-2-7-6- BN FF&-5-(N-1-7-2-F) R E)MENE (1.3
g, 3.82 mmol)’FYBHy/THF (1M, 30 mL)\iifE = RIBFFFRI - f£0CEREIMA
NaOH (1M, 10 mL) » £0°C &R 1 AH0, (30%, 20 mL) /N - & SR =Y
LW LBEZEEL » & GFEYA TR F NaxS,05 K BRVK R 148N, SOFZNE - EY)
(1.37g, 100% UL )ES - MS (ESI) m/e [M+1]%358.0 °

[0200] 2B ER7 * 2-(5-F-3-(6-AMENE -3- 5 )-4- i -2- R N RE R B WL

(16-7)
HO.__O
Cl
\ro F
=
x_N
Cl

[0201] 2-(5-F-3-(6- A MEnE-3-5)-4- 3 -2- RN AA R E)N-1-2(1.37
g, 3.824 mmol )5 /SCH;CN (50 mL) - /il ANa,HPO,/NaH,PO, (0.25 mol/0.5 mol/L)
(50 mL) » T ATEMPO (119.5 mg, 0.765 mmol) - 128 X1 ANaClO, (3.46 g,
38.24 mmol)f£NaClO (6%, SOmL)FHYER - R S MR S 2 R R PRI 1l

571 H - 212 HETERAE)
FCP-057958
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LB LBEFEI - G R A TR FER /KU IEAE N, SOLFZ IR < JEISEPI(770 mg,
54.23%U#) o MS (ESD m/e [M+1]*372.0 -

[0202] >BEE8 : 2-(5-F-3-(6-EMENE-3-5 )-4-3-2- N S A AE)-N-(3-
SULEH-2-20) FHED) P B (16-8)

N.__ClI
~N
= N
N
Cl
YO F
/

I
N

Cl

[0203]  F2-(5-F-3-(6-FMENE-3-5)-4-5-2- RN RE A F)NEL(T70 mg,
2.07 mmol) ~ (3- EILEIH-2- 5 FE e EBA B (356.4 mg, 2.48 mmol) - HOBt (335.42 mg,
2.48 mmol)~EDCI (475 mg, 2.48 mmol) 5zDIPEA (803 mg, 6.21 mmol);&ATHF (15
mL)AEN, NMEZIRIRFEIRE © MIAKQO mL)iH 28 ZBE22HL - K& HFE9H
1% e FH BB /KOS IR 4K Na, SO4HZ 1% - FTY BB (PE: EA = 1: )15 1(680 mg,
66% %) < MS (ESI) m/e [M+1]*497.0 -

[0204] 2PEEO : 8-F-3-(1-(5-F&-3-(6-ZMEnE-3-5)-4- 3 -2- RN EAFE)
LABRMEIG[1,5-a] tEIH(16-9)

Cl
7Z
PN
N7 cl
F
O
N

Cl
[0205]  7RF2-(5-F-3-(6- AMENE-3-75)-4- - 2- N EEEL)-N-(3-FNL T
-2-F0) HED NERRZ(680 mg, 1.37 mmol)i%& A CH,CL (20 mL) » JIATEO (0.8 mL)
A IIAPEEBE(L.2 mL) © iKER SRS YAE B m iR 1/ NS © 7E0°C A ZK(20 mL)

£ 72 H 212 HEHSHAS)
FCP-057958
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1762534

A FHCHCLARHL © K& AT (R A BRI £ENa SO,z 8 - Ay R JE Tt
(PE: EA = 20: )5 ZE)(506 mg, 77.2%UR) © MS (ESI) m/e [M+11%479.0 -

[0206] ZPER10 - 1,8-8-3-(1-(5-F-3-(6-FMLIE -3-5)-4-F-2- RN A&
) ZEHURMET [1,5-a]HLCHH(16-10)

Cl cl

cl
[0207] 8-&-3-(1-(5-F&-3-(6-F ML nE-3-F)-4-F-2- RN A AR E) L 5)
BRI [1,5-a] b DHE(506 mg, 1.055 mmol) XNCS (169 mg, 1.266 mmol);AFADMF
(10 mL)OVEANEAZE60C HARFF1/INEE © AT AZK(20 mL)iZH LB ABE=2HL - K& 0OF
A 1% 8 R /KO IR A8 N2, SORZIE - FRAYIBEHTHE(PE: EA = 15:)EREY)
(450 mg, 83%U%) - "H NMR (400 MHz, DMSO-d6) § 8.50 (s, 1H), 8.19 (d, J = 5.0
Hz, 1H), 7.99 (m, 1H), 7.69 (d, J = 8.3 Hz, 1H), 7.62 (d, J = 8.4 Hz, 1H), 7.50 (d, J =
5.0 Hz, 1H), 5.04 (q, J = 7.0 Hz, 1H), 3.62 (m, 1H), 1.70 (d, J = 7.1 Hz, 3H), 1.00 (d,
J=6.1Hz, 3H), 0.81 (d, J = 6.1 Hz, 3H) - MS (ESI) m/e [M+1]"513.0 -
[0208] “PERIL: 1-8-3-(1-(5-&-3-(6-FMEE-3-5)-4-F-2- R N E AR E)
LER)BRIEAL[1,5-a] EETH-8-H(16-11)

NH> ¢
N7 F
K/N % cl
F
(o]
N

Cl

[0209] 7% 1.8-8-3-(1-(5-F-3-(6- ML e -3- 5 )-4-3 - 2- RN EEFH)

73 H 0 212 HEVERAS)
FCP-057958

106143023 FH YR A0202 1073141992-0
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ZAHURMET[1,5-a] L TH(450 mg, 0.875 mmol);EfYNHs/N-2-F£(4N, 30 mL) « &2
JERGYHEE TN ESSC HIRFFIRE - MIERIEZERREIINA LB 2B (30
mL) - RS R VI J B8 ZBEZEHUIG R & GFRY A TR R /KIER - JEEEY)
(360 mg, 83%U%) - MS (ESI) m/e [M+1]* 494 -

[0210] ZBER12 © 5-(3-(1-(8-FgAs-1- RN 1,5-a] R IH-3-5) £B5)-5-F

-0-F-2-F N FREAFL)IHEIE-2- % 2. f5(16-12)
NHz ¢

[0211] FEEFF1-F-3-(1-(5-F-3-(6- AL E-3- F)-4- - 2- BN FEEA
B L E) BRI [1,5-a]HEIH-8-F7(335 mg, 0.677 mmol) ~ Pd(OAc), (7.6 mg, 0.0339

mmol) ;z Xantphos (39.2 mg, 0.0677 mmol)AYEtOH/Et;N (8 mL/8mL) - 7 R
BEPHECO (0.5-0.8 MPa) MNEVETOC HERFFA8/NT - REARI HZEFR L JFE
LAY - R & PRV A TR E BRI 88 Na, SO0 - ZEV)(280 mg > 77.8%
W) Ry BB JE TS - MS (ESD) m/e (M+1)7532

[0212] 25ER13 © 5-(3-(1-(8-fE - 1- BRI [ 1,5-a]MEhOH-3-55) £5)-5-F

-0-F-2-F N FREAEL)-N,N-  H BLHEnE-2- FHEE 7 (16-13)
NHz ¢

574 H o 3212 HETERAE)
FCP-057958
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[0213) [HOCHY_HERFQR N, 0.65 mL, 1.296 mmol){ETHFFHY7A% F
IIA=HA#1(2 M, 0.65 mL, 1.296 mmol) - BEF[FAIERL - AERSIEREY)
i R BRI AR R 1/ NS © 786 5-(3-(1-(8-Fe - 1 - PRI [ 1, 5-a ML - 3-6) £ B)-5-
Z-6-7-2- RN EEFE)MEIE-2-H L LB5(230 mg, 0.432 mmol)fJIA £ #aaA ]+
G RHESYIIEZ [OIR VNG < 2al20C » FRIERSYI /KRS IH LR
FEZERY - & ORI A 1S A EE /KR I0 88 Na,SORZ 15 - FEY)(80 mg, 28.62%ULH)
oY BR @ T JE158(CH,Cl,/MeOH=50/1) - '"H NMR (400 MHz, CDCl;) & 8.66 (s,
1H), 7.90 (d, J = 8.1 Hz, 1H), 7.81 (d, J = 8.0 Hz, 1H), 7.45 — 7.38 (m, 2H), 6.95 (d, J
= 5.4 Hz, 1H), 4.83 (d, J= 7.1 Hz, 1H), 3.84 — 3.59 (m, 1H), 3.18 (d, J = 7.3 Hz, 6H),
1.84 (d, J = 7.2 Hz, 3H), 1.17 — 0.99 (m, 6H) - MS (ESI) m/e (M+1)*531 o

[0214] (b&P6HEEME RS EINEILEY) - (EEW16A (E—(E
KRB YD) RAREY16B (55 _(E A2 SHERYREY)) - HE T EmEEE - DL
BN N AR LEYIA0AME DY A E » RHEEYI16ATEE F5(S)-4H7E -

[0215] {E&%716A : 'H NMR (400 MHz, DMSO-d6) § 8.64 (s, 1H), 8.03
(d, J = 8.0 Hz, 1H), 7.70 (d, J = 8.0 Hz, 1H), 7.51 (dd, J = 26.3, 6.7 Hz, 2H), 7.06 (d,
J =5.0 Hz, 1H), 6.74 (s, 2H), 491 (d, J = 7.1 Hz, 1H), 3.76 — 3.52 (m, 1H), 3.04 (s,
3H), 2.97 (s, 3H), 1.66 (d, J = 7.0 Hz, 3H), 0.99 (d, J = 6.0 Hz, 3H), 0.77 (d, J = 6.1
Hz, 3H) - MS (ESI) m/e (M+1)*531 -

[0216] {E&#716B:'H NMR (400 MHz, DMSO-d6) § 8.64 (s, 1H), 8.03 (d,
J=82Hz, 1H), 7.70 (d, J = 8.0 Hz, 1H), 7.51 (dd, J = 26.1, 6.8 Hz, 2H), 7.06 (d, J =
5.0 Hz, 1H), 6.74 (s, 2H), 4.91 (d, J = 7.1 Hz, 1H), 3.76 — 3.52 (m, 1H), 3.04 (s, 3H),
2.97 (s, 3H), 1.66 (d, J = 7.1 Hz, 3H), 0.99 (d, J = 6.1 Hz, 3H), 0.77 (d, J = 6.1 Hz,
3H) - MS (ESI) m/e (M+1)*531 -

[0217] SHEMHE

575 H o 212 HEPERAE)
FCP-057958
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T+ CHIRALART Cellulose-SB

ERGT Dcm % 25 cm, Sum

ER 0.3ML

CEZILE! [Hex:EtOH=85:15

it iR 20ml/min

Drdins [UV 220 nm

Y 35C

FEaER 10mg/ml+#Z BfjfH

B M-HPLC#&2S BJ-Prep-Gilson-HPLC
BH17

[0218]  5-(3-(1-(8-F&Ek-1-EBKIENG [1,5-a]EIH-3- B ) Z.B)-5- -6~ 5. 2-
RS AR HE-2-FgE (b &Y17)

NH; ¢

/
N)\%N

HaN
is=x?ly)

[0219] ¥ {L&%1(16-12) (500 mg, 0.939 mmol)iAANHs/i-PrOH (7 N, 10
mL)GIEAE85C HARFFIRH - REERE ZEPR Ll L8 ZBEFEHL - a A
P FH BRI R AE Ny SOHZ R © EEY)(260 mg > S5PULH) By BEEATHEIERS ©

'"H NMR (400 MHz, DMSO-d6) & 8.69 (s, 1H), 8.22 (s, 1H), 8.16 (d, J = 8.1 Hz, 1H),

[EEPITA {L&417B

8.09 (d, J=8.1 Hz, 1H), 7.75 (s, 1H), 7.52 (dd, J=30.2, 6.7 Hz, 2H), 7.06 (d, / = 5.0
Hz, 1H), 6.75 (s, 2H), 4.91 (d, J =7.1 Hz, 1H), 3.71 — 3.51 (m, 1H), 1.67 (d, J =7.0

Hz, 3H), 0.98 (d, J = 6.0 Hz, 3H), 0.77 (d, J = 6.0 Hz, 3H) - MS (ESI) m/e

576 H o 3212 HEEERAE)
FCP-057958
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(M+1)*503

[0220)] Ab&EWTHHZEMEE TEEZEIWECEY) - (LEYINTA (GE—{F
Fe RS EAEYD KA ST (55 (i f AR E2REY)  H O aERE - DL
BT SR EEY40AM DT T30 BHESYI1TBEEE Ry(S)-4HRE -

[0221] {E&#I17A : MS (ESD) m/e (M+1)*503 - 'H NMR (400 MHz,
DMSO-d6) & 8.69 (s, 1H), 8.22 (s, 1H), 8.16 (d, J = 8.1 Hz, 1H), 8.09 (d, J = 8.0 Hz,
1H), 7.75 (s, 1H), 7.56 (d, J = 8.4 Hz, 1H), 7.48 (d, J = 5.0 Hz, 1H), 7.06 (d, J = 5.0
Hz, 1H), 6.74 (s, 2H), 4.91 (d, J = 7.0 Hz, 1H), 3.61 — 3.58 (m, 1H), 1.67 (d, J = 7.0
Hz, 3H), 0.98 (d, J = 6.0 Hz, 3H), 0.76 (d, J = 6.0 Hz, 3H) -

[0222] {E&¥I17B : MS (ESD) m/e (M+1)*503 - 'H NMR (400 MHz,
DMSO-d6) § 8.69 (s, 1H), 8.22 (s, 1H), 8.16 (d, J = 8.0 Hz, 1H), 8.09 (d, J = 7.8 Hz,
1H), 7.75 (s, 1H), 7.56 (d, J = 8.4 Hz, 1H), 7.48 (d, J = 5.0 Hz, 1H), 7.06 (d, J = 4.9
Hz, 1H), 6.75 (s, 2H), 4.91 (d, J = 7.0 Hz, 1H), 3.61 — 3.58 (m, 1H), 1.67 (d, J = 6.9
Hz, 3H), 0.98 (d, J = 6.0 Hz, 3H), 0.76 (d, J = 6.0 Hz, 3H) -

[0223] M

T+ CHIRALART Cellulose-SB
ERGT Dcm % 25 cm, Sum

ER 4.0ML

it IMTBE:EtOH=50:50

it iR 20ml/min

Drdins [UV 220 nm

R 35C

FEaER 14.3mg/ml T2 EHH

B ME-HPLC#KES BJ-Prep-Gilson-HPLC

577 H - 3212 HEPERAE)
FCP-057958
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Ep8
[0224]  5-(3-(1-(8-F&&k-1-EBKIENG [1,5-a LI -3- B ) 2.5 )-5-G-6- 3. 2-
RERNSEFD)IE-2-FERR(EEY18)

NHx ¢ NHx ¢
/ /
RNy RNy
o / /

({s=xZ/Ats {EEYI8A {E&Y18B

[0225] HH{ELH(16-12) (450 mg, 0.845 mmol)AFEOH(10 mL) » HIA

NaOH (169 mg, 4.23 mmol){£7K(10 mL)SFH R NIEZET0C HERFF1/ N ©

BEIEZERRD - FipHIAET 7 o RHHEYSRBEE] - EYIQRS5S5 mg > 84%UE)
F %Y 1:-HPLC/E%] - 'H NMR (400 MHz, DMSO-d6) § 8.77 (s, 1H), 8.14 (dd, J =
29.9, 8.4 Hz, 2H), 7.53 (dd, J = 31.1, 6.8 Hz, 2H), 7.06 (d, J = 5.0 Hz, 1H), 6.75 (s,
2H), 4.91 (d, J = 7.2 Hz, 1H), 3.65 — 3.54 (m, 1H), 1.67 (d, J = 6.9 Hz, 3H), 0.98 (d, J
= 6.0 Hz, 3H), 0.76 (d, J = 6.1 Hz, 3H) - MS (EST) m/e (M+1)"504 -

[0226] A(LEWISHEEMALTESEINELEY) - (bEWI8A (B—(E
KRB YD AL EYI18B (35 _{E K18/ ARE Y ZEY)) - HH EEES - LA
BN N AR LEYIA0AME DY A LS8 ATEE F5(S)-4H7E -

[0227)] {E&#18A : MS (ESD) m/e (M+1)*504 - 'H NMR (400 MHz,
DMSO-d6) & 8.80 (s, 1H), 8.11 (dd, J = 33.9, 7.9 Hz, 2H), 7.52 (dd, J = 28.5, 6.7 Hz,
2H), 7.08 (d, J = 4.9 Hz, 1H), 6.74 (s, 2H), 491 (q, J = 6.9 Hz, 1H), 3.67 — 3.53 (m,
1H), 1.67 (d, J = 7.0 Hz, 3H), 0.98 (d, J = 6.0 Hz, 3H), 0.77 (d, J = 6.0 Hz, 3H) -

[0228) {L&#718B : MS (ESD) m/e (M+1)'504 - 'H NMR (400 MHz,

578 H o 3212 HEERAE)
FCP-057958
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DMSO-d6) § 8.79 (s, 1H), 8.11 (dd, J = 33.9, 7.9 Hz, 2H), 7.51 (dd, J = 25.2, 6.7 Hz,

2H), 7.08 (d, J = 4.8 Hz, 1H), 6.74 (s, 2H), 491 (q, J = 7.1 Hz, 1H), 3.67 - 3.52 (m,

1H), 1.67 (d, J = 7.0 Hz, 3H), 0.98 (d, J = 6.0 Hz, 3H), 0.77 (d, J = 6.1 Hz, 3H) -
[0229] HENEITHE -

T+ CHIRALART Cellulose-SB

ERGT Dcm % 25 cm, Sum

ER 1.0ML

CEZILE! Hex:EtOH(0.2%MSA)=60:40

it iR 20ml/min

Drdins [UV 220 nm

Y 35C

FEaER 12.7mg/ml T EAH

B ME-HPLC#ES BJ-Prep-Gilson-HPLC
BHI19

[0230] 1-)&-3-(1-(5-§-2-FAEF-4-FA B-3-(6- FREE M IE -3- B 5 2.8
KOG [1,5-a PHIH-8-FE ({E 5 #719)

NH> gy

(0231] &LEAEEHI7ATE b TR BT 520 (B -G-8 2585
-4- B ELORRR) £- 1B (R Bl aa e - B TEIAE &%) - 'H NMR (400 MHz,

$79 H - 3212 HETERAE)
FCP-057958

106143023 FH YR A0202 1073141992-0
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DMSO-d6): 6 8.30-8.37 (d, 1H), 7.59-7.67 (m, 1H), 7.36-7.40 (q, 2H), 7.22-7.23 (d,
1H), 7.00-7.01 (d, 1H), 6.77 (brs, 2H), 4.81-4.86 (q, 1H), 3.15 (s, 3H), 2.67 (s, 3H),

2.02 (s, 3H), 1.65-1.67 (d, 3H) * MS (ESI) m/e(M+1)" 485.6
HH120
[0232] 1-R-3-(1-(5-%-2-FH f5-3-(6-FH S ML -3-5)-4-FEEE) Z
BL )R [1,5-a PR -8 B2 (B 5 #20)

NH> pBr

[0233] KB ERITFATMAEEYTREDET T > ER1-6-8-2- 58
-4- TR Z-1-FfE Rl aa ) E - BUETERI(E &Y - 'H NMR (400 MHz,
CD30D): § 7.89-7.93 (d, 1H), 7.46-7.54 (m, 1H), 7.26-7.27 (d, 1H), 7.12 (s, 1H),
6.81-6.84 (m, 3H), 3.87 (s, 3H), 3.16 (s, 3H), 2.03 (s, 3H), 1.66-1.68 (d, 3H) ° MS
(ESI) m/e (M+1)* 501.6 -

B'H21

[0234] 1-)R-3-(1-(5-§-3-(3,5- = AR RUEIK-4- K )-2- A S F-4-F AR
&) ZE)BRIEG [ 1,5-a M IH-8-fE (1L &921)

[0235) &LEAfEEHI7ATE b TR EEY 520 (B -G-8 -2-585

55 80 H » 3£ 212 HEHERAE)
FCP-057958
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-4- TR Z-1-FfE Rl aa ) E - BUETERI(E &Y - 'H NMR (400 MHz,
DMSO-d6): 8y 7.35-7.36 (q, 1H), 7.25 (s, 1H), 6.97-6.98 (g, 1H), 6.68 (brs, 2H),
4.81-4.84 (q, 1H), 3.22-3.30 (d, 3H), 2.16-2.25 (d, 3H), 1.94-2.04 (m, 6H), 1.66-1.70
(g, 3H) * MS (ESD) m/e(M+1)" 489.6 -

HHI22

[0236] 1-R-3-(1-(5-8&-3-(6-GMEE-3-5)-2- H § B-4- R EFE) ZE)iK
UG 1,5-a -8 ({ B & 4#722)

NH2 gy

o
N)\%N

[0237] &ALEFI7HATAAE VI TEMELIAT A2 - (EA1-(5-5-2- 78 A
-4- TR Z-1-FfE Rl aa ) E - BUETERI(E &Y - 'H NMR (400 MHz,
DMSO-dy): §8.33-8.39 (d, 1H), 7.81-7.90 (m, 1H), 7.65 (s, 1H), 7.38-7.39 (d, 1H),
7.26-7.28 (d, 1H), 7.00-7.01 (d, 1H), 6.68 (brs, 2H), 4.81-4.86 (g, 1H), 3.18 (s, 3H),
2.03 (s, 3H), 1.65-1.67 (d, 3H) » MS (ESD) m/e (M+1)* 507.6 -

HH23

[0238]  1-3R-3-(1-(5-&-2-FA & 2 -4- B AL -3-(6- IR I AU E - 3- 2 458 £
BRI [1,5-a P H-8- R ([ B & #23)

5581 H 0 3212 HEERAS)
FCP-057958

106143023 FH YR A0202 1073141992-0
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[0239] HRHLEP)22 (20 mg, 0.04 mmol)/AFYIEWR(S mL) » WiAE100°CIEL
3/NEF o B AT R 2272 o i R B M -HPLCA LIS EEYI(3 mg > 12%
Ur2R) » 1B 1 (& - 'H NMR (400 MHz, DMSO-d6): § 8.04 (s, 1H), 7.59-7.61 (d,
1H), 7.57 (s, 1H), 7.29 (s, 1H), 7.05-7.07 (d, 1H), 6.94-6.96 (d, 1H), 4.90-4.92 (q,
1H), 3.72-3.74 (m, 4H), 3.51-3.52 (m, 4H), 3.16 (s, 3H), 2.07 (s, 3H), 1.66-1.68 (d,
3H) © MS (ESI) m/e (M+1)* 556.4 ©

HhHi24

[0240] 1-R-3-(1-(5-8-2-Z & FE-4-FHE-3-(6-(SF FFE)ILIE-3-E)FE)

ZE)SRUEEN[1,5-a]HETH-8-fF ({L & 4724)

NH> pgr
’d
N = N
N~ cl
/O
7\
CF;

[0241] &EBHEEHI7 AT Ee VTR ER-G-F-2-F%
-4- TR Z-1-FfE Rl aa ) E - BUETERI(E &Y - 'H NMR (400 MHz,
DMSO-d6): § 8.69-8.76 (d, 1H), 8.04-8.15 (m, 2H), 7.40-7.41 (d, 1H), 7.30-7.33 (d,
1H), 7.03 (s, 1H), 7.00-7.01 (d, 1H), 6.69 (brs, 2H), 4.84-4.86 (g, 1H), 3.39-3.47 (m,

1H), 3.13-3.21 (m, 1H), 2.04 (s, 3H), 1.64-1.66 (d, 3H), 0.76-0.79 (t, 3H) - MS (ESI)

5582 H » 3£ 212 HEHERAE)
FCP-057958
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m/e (M+1)* 554.1 »

B'pI25
[0242] 1-8-3-(1-(5-8-2- 2§ E-4-FE-3-(6-(=HFE)MIE-3-5) FH)
ZE)BRUENG[1,5-a b H-8-FE (1B 5 #25)

NH, Cl
N~ /N
\/N 7 Cl
an
\ N
CFs

[0243] KB LE IS FATAY(ESPISMIAY T2 > BEA1-(5-R-2- 58
-4- TR Z-1-FfE Rl aa ) E - BUETERI(E &Y - 'H NMR (400 MHz,
DMSO-d6): § 8.68-8.76 (d, 1H), 8.04-8.05 (m, 2H), 7.30-7.36 (m, 2H), 7.01 (s, 1H),
6.65 (brs, 2H), 4.83-4.85 (q, 1H), 3.44-3.47 (m, 1H), 3.20-3.22 (m, 1H), 2.04 (s, 3H),
1.66-1.67 (d, 3H), 0.76-0.79 (¢, 3H) * MS (ESI) m/e (M+1)" 510.1 *

EBi26

[0244]  1-)R-3-(1-(5-§&-3-(6-GMENE-3-5)-2- . S FE-4- A R FEH) ZH)BK

OgN[1,5-alMtEIH-8-fE (£ 547126)

NHz gy
e
N /N
\/N 7 cl
/0
72\
N
Cl

[0245] &LEAEEHI7ATAE b TR IPEY 20 (ER1-G-8-2-585

55 83 H » 3£ 212 HEHERAE)
FCP-057958

106143023 FH YR A0202 1073141992-0
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A-HERE) £ -1-FAfE BilsaE o B TERA(EEY - '"H NMR (400 MHz,
DMSO-d6): & 8.32-8.38 (d, 1H), 7.81-7.90 (m, 1H), 7.64-7.65 (m, 1H), 7.39 (s, 1H),
7.26-7.28 (d, 1H), 7.01-7.02 (d, 1H), 6.72 (brs, 2H), 4.81-4.86 (q, 1H), 3.44-3.45 (m,
1H), 3.20-3.22 (m, 1H), 2.04 (s, 3H), 1.65-1.67 (d, 3H), 0.80-0.85 (t, 3H) - MS (ESI)
m/e (M+1)* 521.3 -
BHH27

[0246] 1-&-3-(1-(5-8&-3-(6-FME0E-3-5)-2- Z & A -4- FEEE) 255K

AN [ 1,5-a Uk OH-8-FE ({ L& 9)27)

NHy ¢ NH, ¢ NH, ¢

N N7 N

N N N
N N
N~ a o o NN cl
~0 ~0 ~0
7\ \
N \
cl cl

{e&¥n27 {E&¥27A {E&¥)27B
[0247) &EAEEFI8FATAE L= P8Iy H 20 - (ER1-(5-F-2-585
-4-HESEEL) £-1-FafE Rilbani e BT &Y K E S 2127A
(SB—(f R DR BER I AR K 2TB (35 (ifl Ko 12/ aey B o DUBRAT A FERY
{EEPA0ARRDIET 52 RHEEPI27 AT E Fy(S)-4HAE -
[0248) {b&#527 : '"H NMR (400 MHz, DMSO-d6): 5y 8.32-8.39 (d, 1H),

7.81-7.90 (m, 1H), 7.64-7.65 (m, 1H), 7.37 (s, 1H), 7.27-7.30 (d, 1H), 6.97-7.02 (m,
2H), 4.81-4.86 (q, 1H), 3.43- 3.48 (m, 1H), 3.20-3.22 (m, 1H), 2.04 (s, 3H), 1.65-1.70
(d, 3H), 0.82-0.85 (t, 3H)  MS (ESI) m/e (M+1)* 478.1 »

[0249] {E&#527A : 'H NMR (400 MHz, DMSO-d6): 5y 8.32-8.39 (d, 1H),

7.81-7.90 (m, 1H), 7.64-7.65 (m, 1H), 7.37 (s, 1H), 7.27-7.30 (d, 1H), 6.97-7.02 (m,

55 84 0 3£ 212 HEHERAE)
FCP-057958
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2H), 4.81-4.86 (q, 1H), 3.43- 3.48 (m, 1H), 3.20-3.22 (m, 1H), 2.04 (s, 3H), 1.65-1.70
(d, 3H), 0.82-0.85 (t, 3H)  MS (ESI) m/e (M+1)* 478.1 »

[0250] {E&#727B : 'H NMR (400 MHz, DMSO-d6): 5y 8.32-8.39 (d, 1H),
7.81-7.90 (m, 1H), 7.64-7.65 (m, 1H), 7.37 (s, 1H), 7.27-7.30 (d, 1H), 6.97-7.02 (m,
2H), 4.81-4.86 (q, 1H), 3.43- 3.48 (m, 1H), 3.20-3.22 (m, 1H), 2.04 (s, 3H), 1.65-1.70
(d, 3H), 0.82-0.85 (t, 3H)  MS (ESI) m/e (M+1)* 478.1 »

[0251]

{2 CHIRAL Cellulose-SB
FERST Pcm X 25 cm
R 0.5ML
EZINE Hex(0.1%DEA):EtOH=95:5
D 35ml/min
Drdins [UV 220 nm
S R5C
AR 15mg/mlT 5 EHH
B ME-HPLC#KES BJ- Prep-Gilson-HPLC

H528

[0252] 1-}R-3-(1-(5-&-2- ZE Fk-3-(6- FH | B M e -3- 50 )-4- AR EL) Z
F2 )KL [1,5-a PEEHE-8- B2 (B 5 928)

55 85 H 0 3£ 212 HEHERAS)
FCP-057958
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NH, pBr
e
N /N
o N~7 Cl
/=0
7\
\N
O—

(0253] &EBUEE 7 FATAAILEPITHBAT A - (LA 1-(5-F-2- 78 A
-4- TR Z-1-FfE Rl aa ) E - BUETERI(E &Y - 'H NMR (400 MHz,
DMSO-d6): § 8.04-8.10 (d, 1H), 7.61-7.69 (m, 1H), 7.38-7.40 (d, 1H), 7.20-7.21 (d,
1H), 7.01-7.03 (d, 1H), 6.92-6.94 (d, 1H), 6.74 (brs, 2H), 4.80 -4.86 (g, 1H), 3.90 (s,
3H), 3.40-3.47 (m, 1H), 3.19-3.27 (m, 1H), 2.05 (s, 3H), 1.65 -1.66 (d, 3H), 0.83-0.88
(t, 3H) - MS (ESD) m/e (M+1)* 516.0 -

B'H129

[0254] 1-§&-3-(1-(5-&-2- Z 8 H-3-(6- FH S B ML -3-50)-4- K E) Z

BL)ORUENG[1,5-a L TH-8- Rt (£ & #29)

NH, ¢
e
N /N
K/N 7 cl
/0
7\
\N
O\

[0255] &EB{EEHIFRTAE(EeI8H{IIAT L  EAH1-5-F-2-F%
-4- TR Z-1-FfE Rl aa ) E - BUETERI(E &Y - 'H NMR (400 MHz,
DMSO-d6): § 8.04-8.10 (d, 1H), 7.61-7.70 (m, 1H), 7.33-7.34 (d, 1H), 7.20-7.21 (d,
1H), 7.00-7.01 (d, 1H), 6.92-6.94 (d, 1H), 6.73 (brs, 2H), 4.80 -4.85 (g, 1H), 3.90 (s,
3H), 3.40-3.46 (m, 1H), 3.21-3.27 (m, 1H), 2.05 (s, 3H), 1.64 -1.66 (d, 3H), 0.83-0.86
(t, 3H) - MS (ESD) m/e (M+1)* 472.1 -

55 86 H » 3£ 212 HEHERAE)
FCP-057958
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B30
[0256] 1-}R-3-(1-(5-&-2-ZFH-3-(6-2-FH FE L K5 )IL0e-3-5)-4-FH
FRF) ZF)DRIENG [ 1,5-aHE-8- R ({E 5 #730)

NH, By
’d
NT N
\/N 7 cl
0
7\
N
o—" %

(0257] &EBUEE M7 HATARILEPITHBAT G - (LA 1-(6-R-2- 78 A
-4- TR Z-1-FfE Rl aa ) E - BUETERI(E &Y - 'H NMR (400 MHz,
DMSO-d6): § 8.02-8.05 (d, 1H), 7.61-7.70 (m, 1H), 7.37-7.39 (d, 1H), 7.20-7.21 (d,
1H), 7.01-7.02 (d, 1H), 6.92-6.94 (d, 1H), 6.73 (brs, 2H), 4.81 -4.85 (g, 1H), 4.41
-4.43 (t, 2H), 3.67 -3.70 (t, 2H), 3.44-3.49 (m, 1H), 3.31 (s, 3H), 3.21-3.27 (m, 1H),
2.05 (s, 3H), 1.64 -1.66 (d, 3H), 0.85-0.88 (t, 3H) * MS (ESD) m/e (M+1)* 560.1 -

BHI31

[0258] 1-8&-3-(1-(5-8&-2-Z&H:-3-(6-2-FH R E Z SH)ElE -3-55)-4-F
BIREL) £ )UKl 1,5-a M-8Rt (B S #31)

NHx ¢
N
K/N 7 cl
/0
7\
__N
o9

[0259) LB EHI8 ATAtH L= P8Iy 520 - (ER1-(5-F-2-585
-4- B ELORRR) £- 1B (R Bl aa e - B TEIAE &%) - 'H NMR (400 MHz,

55 87 H - 3£ 212 HEERAE)
FCP-057958

106143023 FH YR A0202 1073141992-0
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DMSO-d6): § 8.02-8.08 (d, 1H), 7.62-7.70 (m, 1H), 7.32-7.33 (d, 1H), 7.21-7.22 (d,
1H), 7.00-7.01 (d, 1H), 6.92-6.94 (d, 1H), 6.74(brs, 2H), 4.79 -4.85 (q, 1H), 4.41
-4.43 (t, 2H), 3.67 -3.70 (t, 2H), 3.42-3.48 (m, 1H), 3.31 (s, 3H), 3.20-3.23 (m, 1H),
2.05 (s, 3H), 1.64 -1.66 (d, 3H), 0.85-0.87 (t, 3H) * MS (ESD) m/e (M+1)* 516.1 -
HEHI32
[0260] 3-(1-(5-&-2-Z & E:-4- A E-3-(6-(= @ FE)Mie-3-F) FH) 2
B)-1-FEBRIENG[1,5-a ] HbIH-8- B2 (£ & #32)

NH,
’
N7 N
&N 7 cl
/0
7\
__N
CF,

[0261] #KELE IS FETEY(ESPISMHIIAY T2 » BRI 1-(5-R-2- 58
-4- TR Z-1-FfE Rl aa ) E - BUETERI(E &Y - 'H NMR (400 MHz,
DMSO-d6): 8y 8.68-8.76 (d, 1H), 8.05-8.15 (m, 2H), 7.20-7.26 (m, 2H), 6.85-6.86 (d,
1H), 6.45 (brs, 2H), 4.74-4.77 (g, 1H), 3.44-3.48 (m, 1H), 3.23-3.26 (m, 1H), 2.60 (s,
3H), 2.03 (s, 3H), 1.66-1.67 (d, 3H), 0.78-0.82 (t, 3H) ° MS (ESI) m/e (M+1)" 490.1 *

i {/iRR

[0262] 1-&-3-(1-(4-8-2-Z R E-5-8-3-(6-(=F P E )L -3-5)FE) Z,
Z5 )R [1,5-a PR FE-8- B2 (B & #33)

55 88 H » 3£ 212 HEHERAE)
FCP-057958
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NHy ¢
'
N = N
N7 F
Cl
/0
7\
— N
CF3

[0263] &EBUEE P FATMAES VISR A - (LA 1-(4-5-5-5-2-
FOEL A £-1-TE Bl E - BETESEEY - 'TH NMR (400 MHz,
DMSO-d6): & 8.81 (s, 1H), 8.19-8.20 (d, 1H), 8.07-8.09 (d, 1H), 7.41-7.43 (m, 2H),
7.02-7.03 (d, 1H), 6.75 (brs, 2H), 4.88-4.93 (g, 1H), 3.43-3.49 (m, 1H), 3.20-3.24 (m,
1H), 1.66-1.68 (d, 3H), 0.77-0.80 (t, 3H) - MS (ESI) m/e (M+1)" 514.1 -

HHI34

[0264] 3-(1-(4-8&-2- Z FE-5-F-3-(6-( = P &) MIE-3-B) K E) Z

B)-1-FREBRIEIT[1,5-a ] tbIH-8- Rt (B 5 #34)

[0265] &EELEEPBHATAAIEESYISHILIAT G - ER1-(4-2-5-8-2-
FOEL A £-1-TE Bl E - BETESEEY - 'TH NMR (400 MHz,
DMSO-d6): 5 8.81 (s, 1H), 8.19-8.20 (d, 1H), 8.07-8.09 (d, 1H), 7.38-7.40 (m, 2H),
6.75 (brs, 2H), 4.86-4.89 (q, 1H), 3.44-3.48 (m, 1H), 3.20-3.22 (m, 1H), 2.67 (s, 3H),
1.66-1.68 (d, 3H), 0.83-0.85 (t, 3H) © MS (ESI) m/e (M+1)* 494.1 -

BHI35

55 89 H » 3£ 212 HEHERAE)
FCP-057958
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[0266] 1-§&-3-(1-(4-8-5-F-2- N EE-3-(6-(=F HE)HIE-3-5) FE)
ZEE)BRMEL [ 1,5-aEEHE-8- (L & 935)

NHy ¢

[0267] &EBUEEFIBFATMAES VIS A - (L 1-(4-5-5-5-2-
FOEL A £-1-TE Bl E - BETESEEY - 'TH NMR (400 MHz,
DMSO-d6): § 8.72-8.87 (d, 1H), 8.10-8.26 (m, 2H), 8.07-8.09 (d, 1H), 7.47-7.48 (m,
2H), 7.05-7.12 (m, 1H), 6.71 (brs, 2H), 4.89-4.94 (q, 1H), 3.51 -3.56 (m, 2H),
1.67-1.69 (d, 3H), 0.96 (s, 3H), 0.71-0.73 (¢, 3H) » MS (ESD) m/e (M+1)* 528.1 -

HHI36

[0268] 1-§&-3-(1-(4,5-Z8-2-ZEE-3-(6-(SHEFE)MHIE-3-B)FE) Z

B DRI [1,5-a ]tk -8- B ({5 #36)

NHy ¢
’d
N = N
N cl
Cl
0
7\
— N
CF3

[0269] &EBUEFFIBFATAAI LIS T2 - (ER1-(4,5-Z5-2-
FOEL A £-1-TE Bl E - BETESEEY - 'TH NMR (400 MHz,
DMSO-d6): § 8.70-8.80 (d, 1H), 8.04-8.7 (m, 2H), 7.56-7.67 (m, 2H), 7.05-7.06 (d,
1H), 4.93-4.94 (q, 1H), 3.43-3.4 9 (m, 1H), 3.25-3.27 (m, 1H), 1.66-1.68 (d, 3H),

5590 H » 3£ 212 HEERIAE)
FCP-057958
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0.75-0.77 (t, 3H) » MS (ESI) m/e (M+1)* 530.1 »
'HI137

[0270] 1-&-3-(1-(4,5-Z&-2-BNEE-3-6-(SH P E)MHIE-3-2)FH)
ZE)BRIENG[1,5-a b H-8-FE ({ B & #37)

(0271] ZEBEE P8 PATMHEEYI8M BRI T > A 1-(4,5-8-2-
FOEL A £-1-TE Bl E - BETESEEY - 'TH NMR (400 MHz,
DMSO-d6): § 8.70-8.87 (d, 1H), 8.07-8.26 (m, 2H), 7.63-7.68 (d, 1H), 7.45-7.49 (m,
1H), 7.04-7.06 (m, 1H), 6.75 (brs, 2H), 4.89-4.92 (q, 1H), 3.55 -3.56 (m, 2H),
1.67-1.68 (d, 3H), 0.92-0.97 (q, 3H), 0.68-0.70 (t, 3H) - MS (ESI) m/e (M+1)* 544.0 -

HHI38

(0272] 1-8-3-(1-(5-R-2-BERNKE-4-HE-3-(6-( = HFE)MLE-3-F)+
&) 2B )R [ 1,5-a -8Rt (B S #38)

NHz  gr NHy gy
E, O
N7 \/N 7

{E&vI38 {EEYI38A {E&¥I38B

91 H - 3212 HEERAS)
FCP-057958

106143023 FHGTE A0202

1073141992-0
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[0273] 25BR1 ¢ 1-(5-F-2-FQAk-3-bii-4- FH ESRED) £-1-Ff(38-1)

Cl
HO

I
(0274  [A11-(5-5-2-FREL-4-FHELZEEL) /- 1-H(28.6 g, 155 mmol)fEAcOH
(250 mL) AP AR A AL -RICEIEIE-2,5- [ (52.3 g, 232 mmol)ilf:{£80 CRH%
W - SERkIR > AR E 2 236K E VB Y L8 LB - R PTRA R &Y A
Na,CO37KIER ~ NaxS,05 /KBRS B/KIE ik > 4ENa,SOLEZ)E - JEEI H 2275 3% -
17 B A TB AT 4L (L (PE/EA = 25/1)- (S B HoRyss EfiiR Y- H NMR (400
MHz, CDCly) 6 13.22 (s, 1H), 7.72 (s, 1H), 2.67 (s, 3H), 2.64 (s, 3H) - MS (M+H)*

310.9 -
[0275] DEE2 1 1-(5-F-2-F8HE-4-HEL-3-(6-(Z&m HEOE-3- ) K E) &
-1-f(38-2)
O
Cl
HO
7
N
CF4

[0276]  #F1-(5-F-2-FEEL-3-fi-4- AL L) - 1-§H(621 mg, 2 mmol)
(6-(= 7 HH B ML g -3- )R #£(382 mg, 2 mmol) ~ K,CO; (828 mg, 6 mmol) K
Pd(PPh3), (231 mg, 0.2 mmol)#£1,4-_B&f5(20 mL) K2 7K(4 mL)-HHI R RSV
No MEBOCIRFAPAI - Sk’ @ RSB H 225 - MY Eh
4i{L(PE/EA = 20/1) » 13EIEYI(300 g > 45%Ur%) - HAyEE[ERE - H NMR (400
MHz, CDCly): 6 12.51 (s, 1H), 8.60 (s, 1H), 7.84 (s, 1H), 7.79 (s, 2H), 2.67 (s, 3H),
2.21 (s, 3H) » MS (M+H)* 330.0 -

(0277] °BEE3 © 1-(5-F-2-F PN EE-4-HE-3-(6-( = H E) L NE-3- ) 74

5592 H - 3212 HEERAS)
FCP-057958

106143023 FH Y A0202 1073141992-0
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) L-1-H(38-3)
0

Vo
7
N
CF,

[0278] i 1-(5-F-2- 8 Ax-4- FH EL-3-(6-(= 5 HH B E-3- ) A ) £-1-
(300 mg, 0.91 mmol) ~ 2-A PN {5618 mg, 3.64 mmol) ;zK,CO; (502 mg, 3.64 mmol)
FEDMF (15 mL) 8 S R SIEN, ME60CIBFEIRR - Sehkis » BERSYIEIA
KHRGH LB ZEa2AEL © S 0FHY A 1 FINa, SOk » BT 25753 <
WY& Eirai{b(PE/EA = 10/1) » (REIEY) » HEIFEERE(210 mg » 62%LX
2o '"H NMR (400 MHz, CDCl5) 0 8.67 (s, 1H), 7.87-7.80 (m, 2H), 7.64 (s, 1H), 3.70
—3.48 (m, 1H), 2.63 (s, 3H), 2.20 (s, 3H), 0.87 (s, 6H) - MS (M+H)* 372.0 -

[0279) EE4 : 1-(5-B-2-EHNERE-4-HE-3-(6-( =& HFOMLE-3-F) %

) L-1-i5(38-4)
OH

\ro
=
N

CF3

[0280)] 1EN, NAEOTC [H1-(5-F-2- N FEEs-4-FH E-3-(6-(= 7 H &) UL
-3-E)ARED) £-1-FH(210 mg, 0.57 mmol){f£MeOH (10 mL)HHY/ZEE /i1 ANaBH,
(32 mg, 0.85 mmol) R FE[EINF /KRR LPRIL o AR IR SV INEEL IR 2 R
pH~7 W REYEZEZRS - BEEYEH s (L(PE/EA = 10/1) > 1FEEY)
HO R IR Y7)(190 mg > 89%UTER) o 'H NMR (400 MHz, CDCl5) 0 8.66 (s, 1H),

|
N

7.85 - 7.78 (m, 2H), 7.58 (d, J = 9.1 Hz, 1H), 5.23 (q, / = 6.4 Hz, 1H), 3.52 (dt, J =

5593 H - 3£ 212 HEERAS)
FCP-057958

106143023 FH YR A0202 1073141992-0
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12.3, 6.1 Hz, 1H), 2.15 (s, 3H), 1.51 (d, J = 6.8 Hz, 3H), 0.96 — 0.80 (m, 6H) - LC-MS
(M+H)* 374.1 o
[0281] ZPBES  5-3-8-5-(1-F L E)-6- BN EE-2-HEFRE)-2-(ZF H

FLIELIE(38-5)
cl

[0282]  Fr=0f [m)1-(5-F-2- B PN | A -4- HH AL-3-(6-( = & B I E - 3- )
SEL) 2.~ 1-F2(600 mg, 1.61 mmol)EDCM (20 mL)=8Y25% - i1 ASOCL, (0.5 mL)
AR NG © SERTR - BORSYIFICH,CLIARE - FEEFINaHCO, 7KK K 7K
M $ENa,SOLHZIR » AR 22255 - REIEY)(590 mg » 93%UTA) » H Rt
ESHRY) © LC-MS (M+H)* 392.0 -

[0283] 2PEE6 @ 2-(5-&-2-RN ELA-4-HE-3-(6-(=F HA)MENE-3-£) 7

ENNHF(38-6)
CN

[0284]  75-3-F-5-(1- R LEL)-6-F N F AL 2- HE B 2-( =/ H AL
FE(590 mg, 1.51 mmol) fzNaCN (111 mg, 2.26 mmol){£DMF (5 mL)F iV fER S
YISO CHRFHIME  SohlidR - R IR S VI KOH/KIE K K NaClOFR % i FT
FHYREYIA LB ABSAEE - R OFEVA TR HIZK ~ B/KIEIR IS Na SOLHZ)E -
TR B ZEZR S o RIS T E(E(PE/EA = 4/ D)ISEIEYI(610 mg) » H Ay

5594 H 0 3212 HEERAS)
FCP-057958

106143023 FH YR A0202 1073141992-0
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mEEIRY) > fE=RENL - LC-MS (M+H)" 383.1
[0285] ZDERT : 2-(5-F-2-FHNFH-4-FHE-3-(6-( =& H B NE-3-F) 7%
ENEZ(38-T)

COOH

[0286]  [m|2-(5-F-2-F N EAL-4-H AL-3-(6-(= 5 FH DI E-3-B) A AN
%610 mg, 1.6 mmol)f£EtOH (20 mL)FF {7 & i1 AKOH (268 mg, 4.59 mmol)
FEK FRYEIRAEO0C B HE B ORFFRRIR - Sepki% - KR &k o Ry
pH~7» AAB HZE 3% - TR YA A MeOH - JE i ZEEFSEIEY)(680 mg) ©
LC-MS (M+H)* 402.1 o

[0287] ZPEES @ 2-(5-&-2-RANEA-4-HE-3-(6-(=ZF HA)MENE-3-2) 7
B)-N-(3-Z L IH-2-5) FHED N B (38-8)

Cl N
-
Y
N NS
N
Cl

[0288] Rf2-(5-F-2-F N EA-4-H AL-3-(6-(= 5 FH EDHIEE-3-B) AR AN
[%(680 mg, 1.6 mmol) ~ (3-FZNLIH-2-55) B AL EE(366 mg, 2.56 mmol) ~ N[ =
Mefh- 1 - - SR A = ML e - B g /S i R BR R (1.25 g, 2.4 mmol) FENN-"_ R NE LA
f#(413 mg, 3.2 mmol)fEDMF(10 mL) iR AL 2 BIBPEIRIR « SeRiis  REATH
HZEZR SRR EEYIEN LW LB - RORSYIRIK - BRI Na,SOF2)5E -

5595 | 0 3£ 212 HEERAS)
FCP-057958

106143023 FH YR A0202 1073141992-0
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T HZE AT EIEY)(850 mg) » HIRFR#E— P ALHITE AR T —
MS (M+H)" 527.1, 529.1
[0289] >BB59 © 8-F-3-(1-(5-F-2- B & E-4-HE-3-(6-( = s H B It B

-3-EDAER) S E)BRILG[1,5-a] 0t H(38-9)
cl

[0290] f£=0R[A12-(5-F-2- B N S Ak -4- FH A-3-(6-( = a8 FH AR ML e -3- )
2 5)-N-(G- L OH-2- 55 BB N AR (850 mg, #HAVAECH,CL, (20 mL)FFHYER
FIIA =@ H teafZAT(0.5 mL) - AR &S ZFEIIAMRLLE0.5 mL)IREE SR
207758 o KRS Y EAINaHCOs /KSR S BR7KER - &ENa,SOLHANE - JEHEL H
ZE R o R YIS TSI (E(PE/EA = 6/1 21/1DSEIEY)(170 mg > 20.6%UL
R, W) - HysEEEEE - LC-MS (M+H)" 509.1 -
[0291] >BER10: 1-8-8-F-3-(1-(5-F-2- R N EE-4-HE-3-(6- (=@ HED)
MEERE -3-B5)ZR Ak ) LA BRIETT [ 1,5-a] EETHH(38-10)

Cl Br
N = N
K/N 7 Cl
O
N

CF,
[0292] 7B$8-F-3-(1-(5-F-2- BN R F-4-FHE-3-(6-( =& H EHILNE-3-5)
ER) LEDBRMEG[1,5-a] (170 mg, 0.33 mmol) Fz 1-JRMEIZNE-2,5-""F#l(71 meg,

5596 H » 3£ 212 HEERIAE)
FCP-057958
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0.4 mmol)fEDMF (10 mL) Y fE R S YIHE 2 RIRFEIRE - 5okt - REAHI A
AR R YA BT 4B L(PE/EA = 4/1)EF[EYI(220 mg) » H B EduiR
) > AEESEE(E - MS (M+H)* 587.0, 589.0 -

[0293] “BERLL © 1-9R-3-(1-(5-F-2- RN EA-4-FHEE-3-(6- (=& FH E)MLE
-3-EDAED) L E)BRMEN[1,5-a] 0t TH- 8- 2 (38-11)

[0294] 51-7R-8-8-3-(1-(5-F-2- N F A-4- HE-3-(6-( = 7 H BB
-3-BR)ARE) L E)BRIEAL[1,5-a] HEEH(220 mg, A 4EAY) NH;{Fi-PrOH (10 mL)H
AR IR EYMEO0 CIRFE HORFF IR - 50kts - ROEEYWEZEZRE - HEEY)
A g4 {L(CH.Cl,/MeOH = 30/1) » 22[THHEY)(120 mg) - K& HE—FLE

ZVE-HPLC B FEIW(E L&Y L EPI38A (52 mg, F—(# Fe PRIAHEAT Z=AEY)
J¢38B (39 mg, (K IE/AEERVERAEY)) - T aERg - DU N AR EE
PIAOAMHIET 75K > BHEEYI38ATEE Fy(S)-4HRE -

[0295] {E&%38: 'HNMR (400 MHz, CDCl;) 6 8.64 (d, J = 29.8 Hz, 1H),
7.91 — 7.66 (m, 2H), 7.48 — 7.31 (m, 2H), 7.00 (s, 1H), 5.93 (s, 2H), 4.76 (q, J = 6.9
Hz, 1H), 3.59 (brs, 1H), 2.09 (s, 3H), 1.86 (d, J = 7.1 Hz, 3H), 1.12 (d, J = 6.1 Hz,
3H), 0.85 (s, 3H) » MS (M+H)* 570.0

[0296] {E&%38A : 'H NMR (400 MHz, CDCl) & 8.63 (d, J = 36.6 Hz,
1H), 7.83 -7.72 (m, 2H), 7.51 — 7.31 (m, 2H), 6.94 (d, J = 5.3 Hz, 1H), 4.78 (q, J =
7.1 Hz, 1H), 3.58 (brs, 1H), 2.10 (s, 3H), 1.86 (d, J = 7.1 Hz, 3H), 1.12 (d, J = 6.0
Hz, 3H), 0.86 (s, 3H) - MS (M+H)* 570.0

[0297] {E&%738B: 'H NMR (400 MHz, CDCl3) & 8.64 (d, J = 32.2 Hz,
1H), 7.83-7.74 (m, 2H), 7.48 — 7.33 (m, 2H), 6.97 (d, J = 5.2 Hz, 1H), 4.77 (q, J = 7.1
Hz, 1H), 3.66 — 3.47 (m, 1H), 2.09 (s, 3H), 1.86 (d, J = 7.1 Hz, 3H), 1.12 (d, J = 6.1
Hz, 3H), 0.85 (d, J = 5.1 Hz, 3H) - LC-MS (M+H)* 570.0

5597 H - 3£ 212 HEERAS)
FCP-057958
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[0298])

{2 CHIRAL Cellulose-SB
FERST Pcm X 25 cm
R 0.5ML
EZINE Hex(0.1%DEA):EtOH=95:5
D 35ml/min
Drdins [UV 220 nm
S R5C
AR 15mg/mlT 5 EHH
B ME-HPLC#KES BJ- Prep-Gilson-HPLC

BHI39

[0299] 1-R-3-(1-(5-8-2- Z8H-4-FE-3-(5-(=Z & I E) HIE-3-5) FE)
ZE)DRIEN[1,5-aPHEH-8-f (B & #739)

NHz gy
N= =
N
\/N / Cl
/0
7\
— N
FsC

[0300] 2BB%1 : 1-(5-F-2- L8 A-4-FHA-3-(S- (= A E-3- B0 %R A
£-1-F5(39-1)

5598 H - 3£ 212 HEHERIAE)
FCP-057958
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[0301] PABEAEERIB38FATUMALEYIG8-MELIAY = - H11-(5-8-2-&
SAEL-3-H-4- AL £- 1-F5(650 m) B E B &Y)(39-1) - 15 EH{E&H(39-1) (370
g 54%UgE ) HoaiEaEAE - 'TH NMR (400 MHz, CDCl;) 6 8.91 (s, 1H), 8.70 (d,
J =25.7 Hz, 1H), 7.93 (s, 1H), 7.58 (s, 1H), 5.17 (q, J = 6.3 Hz, 1H), 3.39 (brs, 2H),
2.15 (s, 3H), 1.54 (d, J = 6.4 Hz, 3H), 0.94 (t, J = 7.0 Hz, 3H) - MS (M+H)" 360.1 -

[0302] AER2 : 3-3-F-5-(1-ALE)-6- L @A 2-HERE)-5- (=& HE)

NEEIE (39-2)
cl

[0303]  LABIEERFI38RFRlAT (L &YIG8- ST H » H1-5-F-2-2
A 3 (5-(Z 47 L3-8 ) 20 1B 370 me) B (L& 41(39-2) -
{BEIES(39-2) (367 mg» 4%UTR) LB EERY) fE2 B E (Lo MS (M+H)'

378.0, 380.0 -
[0304] PEE3 1 2-(5-F-2- 2 FE-4-HH E-3-(5-(Z & HE)IEIE-3- B E)
A& (39-3)
CN
cl
/\O
7
Fo” N

[0305] LUBHEEBI38 T ATaley(EE(38-6)MH Y = > H13-(3-F-5-(1-
B LF)-6- LA E-2-HETEE)-S-(Z/ HE)IELE(367 mg)RFEEYI(39-3) - 15
FIEEP(39-3) (200 mg > S5PULER) » H B IEEHIRY) > FEZRENE - MS (M+H)
369.0,371.0 -

5599 H - 3£ 212 HEERAS)
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[0306] P84 1 2-(5-F-2- L8 A-4-FHA-3-(S-(=m A e -3- 507 A
Hlz(39-4)

COOH

[0307) LIBHEEB38 T AT (EEYIG8- DMLY A2 H12-(5-F-2-4
FA-4-HE-3-S-(Zm HEHIENE-3-2) RN HE (200 mg) B (E&PI(39-4) - 1=
F{EE1(39-4) (190 mg » 91%U%) - MS (M+H)" 388.1 ©

[0308] ZBBES : 2-(5-F-2- L FAk-4- FHE-3-(5-( = H B Itb e -3-20) 7%
EL)-N-((3-ZULOH-2-A%) B B N iR (39-5)

N Cl
s
LI Ko
N

N

[0309] DAB{EERI38H ATiitd YL &Y(38-8)MEEAY 5= - H12-(5-F-2-2
AE-4-HHER-3-5-(Z & H BIbnE-3-2) 25 WEL (190 m)BU (L& 11(39-5) - 15
FIHEYI(850 mg) » HARFE#E—L4ERITER AN T—F - MS (M+H)" 513.1,
515.1

[0310] 2E%6 : 8-F-3-(1-(5-F-2- L EA-4-HEL-3-(5-(Z & H B )L nE-3-
FOPREL) 2 FL) BRI [ 1,5-a] L1 (39-6)

55100 B o+ 212 H(EEIHRIHE)
FCP-057958
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Cl
N= =
/N
N Cl
/=0
7\
— N
FsC

[0311] DABAEERIB8FATMALEYIG8- DMLY = » H12-(5-F-2-&
S EE-4- FHAR-3-(5-(= 3 H BB PR e - 3- B 4R 86 )-N-((3- UL E - 2- 226 FH A6 PR e 3
B E41139-6) - 12EEE)(39-6) (90 mg > 36.7%ULH, W) - 'H NMR (400
MHz, CDCls) J 8.95 (s, 1H), 8.74 (s, 1H), 7.88 (d, J = 15.8 Hz, 2H), 7.71 (s, 1H),
7.34 (d, J = 5.0 Hz, 1H), 7.28 (s, 1H), 4.81 (g, J = 7.1 Hz, 1H), 3.59 (ds, 1H), 3.32
(dd, J = 15.3, 7.8 Hz, 1H), 2.10 (s, 3H), 1.91 (d, J = 7.1 Hz, 3H), 1.01 (brs, 3H) - MS
(M+H)" 495.1,497.1 -

[0312] BEE7 : 1-)82-8-8-3-(1-(5-8&-2- L | Be-4-FH E:-3-(5- (=3 H At
e -3- 20 A L) LEDBRMEN[1,5-a] 0t TH:(39-7)

Cl Br
NZ =

NG
> N cl

/0
7\
— N

F3C

[0313] DUER{EEPIG8-10FHPIEY T3 - H18-F-3-(1-(5-F-2- L8 E-4-H
EL-3-(5-(Z s FH ML e -3- 26 ) 2 ) £ BHBRMENG[1,5-a]ETHF (90 mg) B FH (&)
(39-7) - BEUEEYI(39-T) (57 mg) » HBMEHRY) - f£2 /- - MS (M+H)"
573.0,575.0 -

[0314] ZBEE8 : 1-/R-3-(1-(5-F-2- L FE-4-FHE-3-(5-(= & FH )M -3-
RS LEDDRMET[1,5-a] EEDH-8-F2(39-8)

55 101 | - 3£ 212 HEEFRERIAE)
FCP-057958
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NHy gy
N/

N
K/N / cl

/0
7\
— N

FsC

(0315] DABAEEFI38FATALAY (L &P (8- 1D {LIAY L - f1-8-8-F
-3-(1-(5-F-2- L8 B -4-FHEL-3-(5-(Zd B I e -3- 2 755k £ F )R [ 1,5-a]
MEOH(S7 me) B (L EYI(39-8) - F/FEULEI(39-8) (28 mg » S0%ULR) » HAIKH
{1 [E8% - 'H NMR (400 MHz, CDCl3) 6 8.94 (d, J = 1.3 Hz, 1H), 8.73 (s, 1H), 7.89 (s,
1H), 7.29 (s, 1H), 7.24 (d, J = 5.1 Hz, 1H), 6.99 (d, J = 5.0 Hz, 1H), 4.70 (g, J = 7.1
Hz, 1H), 3.55 (ds, 1H), 3.31 (dq, J = 14.2, 7.0 Hz, 1H), 2.10 (s, 3H), 1.84 (d, /= 7.1
Hz, 3H), 1.00 (t, J/ = 7.0 Hz, 3H) * MS (M+H)" 554.1 -

B0

(0316] 1-8&-3-(1-(5-F-4-%-2-RWNEE-3-(6- SR P E)MLe-3-5) FE)

ZER)ORMENT[1,5-a P H-8-F (L 5 9740)

NH,

NN

CF;

{E&¥140

{E&a0A  EEP740B

[0317] ZERL & 1-(5-F-4-3-2-F5HT5 A £-1-FfH(40-1)
0

O
HO F
5102 | > 3£ 212 HEEFREAE)
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[0318] Rf4-T-3-F A3 (146.5 g, 1 mol) i ZEEF(157 g, 2 mo) iy g/
GYIME60 CIRFF2/INE; - RM&RER EP 281 20 C AL ALIIAAICL (240 ¢, 1.8
mol) * & SR EVHE 180 CIRFF2/NE; - KER G2 A £ mill IIAIN HCI (1.5
L) - iATRAVEGYIH LB ABEZEHL - A pFRTA RIS BRI - €ENa,SO,
BZKE > JEMI HZEZEE o KRR YIS RO BRI - FUARI R A&
FEYI(177 g > BRULK) » H 5 E[E#S - 'H NMR (400 MHz, DMSO-d6) 6 12.16
(s, 1H), 8.07 (d, J = 8.6 Hz, 1H), 7.05 (d, J = 10.9 Hz, 1H), 2.64 (s, 3H) -

[0319] DER2 1 1-(5-F4-F-2-FEE-3-pl R R £-1-fiH(40-2)
o)

[0320)] ¥1-(5-F-4-F-2-5RHF) /- 1-FH(88 g, 0.467 mol) Kz 1-FIFLEE
1E-2,5- (157 g, 0.7 mol)fEACOH (900 mL)HHY & JEREWIAE80°C Fa:E20/)N
o MBI N0CHBHR20/ NE o N RIATIE 2282 R YIS LB 2B -
RSV FREEFNaCOs KB REHRRI R > FBIFINa,S 057K 1 B B 7K » 4%
Na,SOZME » JEMEIL B 2275 o RIS @4 {L(PEEPE/EA: 50/1){5%]
FEY)(43g > 31DULE) » HEEEEE - 'H NMR (400 MHz, DMSO-d6) 6 13.36 (s,
1H), 8.28 (dd, J = 8.4, 0.9 Hz, 1H), 2.70 (d, J = 0.6 Hz, 3H) - MS (M+H)* 314.9 -

[0321] “PEE3 : 1-(5-F-4-F-2-FHE-3-(6-( =& B Mbe-3- B A 5 £-1-

40-3)
O

Cl

HO F
7
N
CFs

[0322] B1-(5-F-4-F-2-FCE-3- R EL) £-1-FFH(68 g, 216 mmol) ~ (6-(=
5103 B » $£ 212 E(GHERHE)

FCP-057958
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& FHEDILETE-3-EDBR A (45 g, 238 mmol) ~ Pd(dppHCL, (9.5 g, 13 mmol) FzNa,CO;
(57 g, 106 mmol){E1,4- IEEN/7K (700 mL/100 mL)F Y7 FER-&HHEN, FAE80°C
LR - SepktR - FOR GRS - HREYA LB ABEROKWRE - 24
RIETSAVREEYIIEME - SHAREIRIKER 28 BN - &0FAEE >
B/ - £ Na,SOZNE - JEIBIT H 2275 3% - 78 B V)AL Bt 4 {b(PE/EA:50/1
ZE10/)EBE|EY) LR EEEG9 g 81%U7%) - 'H NMR (400 MHz, DMSO-d6)
0 13.01 (s, 1H), 8.88 (s, 1H), 8.39 (d, J = 8.4 Hz, 1H), 8.24 (d, J = 8.1 Hz, 1H), 8.07
(d, J = 8.1 Hz, 1H), 2.74 (s, 3H), MS (M+H)"* 334.0 -

[0323] 2PER4 : 1-(5-F-4-F-2- RN EE-3-(6-(= 5 H E)Mbne-3-5) 7R E5)
Z-1-[iE(40-4)

0
Cl

Yo F

~
N
CF4
[0324] K 1-(5-F-4-F-2- 5B -3-(6-( = & A I BE -3- B 5 AL ) £ - 1-Fidl
(59 g, 176.8 mmol) ~ 2-FlN{5E(120 g, 707.2 mmol) FzK,CO; (49 g, 353.6 mmol)E
DMF (150 mL) 8RS YHEN, FAETOCIRHEIRA < Sepkii® » RREEYIESE
G RFIER A ZE 2538 - KRSt A {E(PE/EA: 6/ DIREIEY) - H BT
SRI(62 g > 93%U%) « 'H NMR (400 MHz, DMSO-d6) 6 8.93 (s, 1H), 8.31 (d, J =
8.3 Hz, 1H), 8.11 (d, J = 8.2 Hz, 1H), 7.86 (d, J = 8.6 Hz, 1H), 3.77-3.59 (m, 1H),
2.63 (s, 3H), 0.87 (d, J = 6.1 Hz, 6H) - MS (M+H)" 376.0 «
[0325] PBES 1 5-(3-F-2-7-6- BNEE-5-(N-1-55-2-B) B -2- (=& H
ES)IELIE (40-5)

55 104 | > 3£ 212 HEEPRERAE)
FCP-057958
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Cl

>70 F
~
N
CF4
[0326] FEOCHEN, NefHE=RECR(E#(177 g, 495 mmol){ETHF (700
mL)FHHYE R F 0 An-BuLi (186 mL, 445.5 mmo)UFA&FE /N © ZRIEANAL-(5-F
-4-7-2- BN FEE-3-(6-( =5 EOUEE-3-B) A H) £-1-F(62 g, 165 mmol)/ETHF
(300 mL) AV TRAAT Z iR FEIRR < i RER &Y BANHLCIAKOE IR 3R 21l
R EYIH LB BEZEEL © a0V A e R KR » &ENa,SORZEE » 8B
HZE7£3% - KBS BT LPEEASODIREIEY) - HEH aEEE25
g 40% W) RN R 468 - 'H NMR (400 MHz, DMSO-d6) o 8.85 (s, 1H), 8.23
(d, J = 8.1 Hz, 1H), 8.06 (d, J = 8.1 Hz, 1H), 7.55 (d, J = 8.7 Hz, 1H), 5.29 (s, 1H),
5.22 (s, 1H), 3.90 (dt, J = 12.2, 6.1 Hz, 1H), 2.14 (s, 3H), 0.82 (d, J = 6.1 Hz, 6H) -
MS (M+H)" 374.1 -
[0327] ZPER6 : 2-(5-F-4-F-2- BN EE-3-(6-(=F H E)ML0E-3-B) )

H-1-F5(40-6)

HO
Cl
}o .
7]
N
CF3

[0328] &5-3-&-2-#-6-FNEL-5-(N-1-1%-2-F) 7 5)-2-(ZF HE)
IEEEE(2S g, 66.9 mmol) 5z BHy/THF (334 mL, 334 mmol)AY K &R SI{EN, FE=
JRIRFFIRR - 28(2 0 ANaOH (5.25 g, 133.8 mmol){£/K(IM)FHYER » BE{&H,0,
(50 mL) = KERSYHLZ RIS/ NS « Bk - KB R &Y R BAINa, SO /K%

5105 B o+ 212 H(EEIHRHE)
FCP-057958
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R 2R EYIF L8R LBEZEEL - G (YA TR B 7K > &8 Na,SOLFZ
fR o IS HZE AR - MR YT 4 {E(CH.CL/MeOH = 50/1, Z/K)152]
EY) » KR eEliniky) - fE=0REE - MS (M+H)" 392.1

[0329] 2BERT : 2-(5-F-4-#-2- RN EE-3-(6-(Z & HE)IEE-3- ) 75
Hz(40-7)

CF3

[0330]  [H12-(5-F-4-F-2- BN EE-3-(6-( = HHEDILNE -3-B) AN - 1-
(6.7 g, 17.2 mmol){EMeCN (80 mL)FHYER I A& #EA R (80 mL, Na,HPO,
(0.25 M)FzNaH,PO, (0.5 M)FEZKH) ~ 2,2,6,6-PUH LN ET-EL 4 B (537 mg, 3.44
mmol) » Z87% &% 1 ANaClO; (16 g, 172 mmol)f£NaClO (145 mL, 172 mmol) £
AR =R IR o RORGYIRAIREL FH LR LB REAT - R & (FAY A 1
Je& FHERZKOEMR - &Na,SOzkR - IEBI HZE AR EIEYI6.2 g) - MS (M+H)"
406.0 -

[0331] ZUBES : 2-(5-A-4-F-2- BN EE-3-(6-(Z & HE)ILIE-3-F) K
Ho)-N-((3-FULTH-2-5) HED N RERZ (40 c;|

JE )

o

7
= N

CF5
[0332] ji2-(5-F-4-3-2- BN EE-3-(6-( =& E)HULE-3-B) A ) NEL

5106 B o+ 212 H(EEIHHHE)
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(520 mg, 1.28 mmol) ~ (3-ZPLEMH-2- &) FH R EA R B (293 mg, 2.05 mmol) ~ Z3f; =M
1- 555 B IH I T EL /S B FAEE(998 mge, 1.92 mmol) FZN,N- " B jAE 7k
H#(330 mg, 2.56 mmol){EDMF (20 mL)HHY & S YHE 2 RIRFEIRE  SER
% KEABEIEZZ IR EYIEN LB LB - ROREYIRIZK BB » &
Na SOzt - R B2 25 FEY) - HmFE— LRl BN T —
5 o MS (M+H)* 531.1 o
[0333] 2PERO @ 8-F-3-(1-(5-F-4-F-2-R N FAL-3-(6-(= & H A)utkne-3-
B AED) L AT 1,5-a] LT (40-9)

Cl
X
K\/N N
Cl

oY

=
N

CF3
[0334] fE=0M[R2-(5-F-4-5-2- BN FA58-3-(6-( = A ML E -3- B 7R
EL)-N-((3-ZULOH-2-A8) B NI AZ GRHAYDAECHLClL (20 mL)FRYIE IR IIA =5
FHEEBZRT(2 mL) - AR A% 2RI AMENE (2 mLREE S PR H2057 88 - ROE &
Y FEEAINaHCO, /K58 S B 7Kk » &ENa,SOLZNE » JEMENL B 2225 %% o I B
VG T a (L(PE/EA = 6/l EV/DISEIEY)(420 mg > 63%ULR, W) » HEIK
[ E1[E f - "H NMR (400 MHz, CDCl3) 6 8.83 (s, 1H), 7.99 (d, J = 8.1 Hz, 1H), 7.90
-7.75 (m, 3H), 7.45 (d, J = 8.3 Hz, 1H), 7.36 (d, / = 5.1 Hz, 1H), 491 (q, / = 7.1 Hz,
1H), 3.72 (dt, J = 12.2, 6.1 Hz, 1H), 1.91 (d, J = 7.2 Hz, 3H), 1.18 (d, J = 6.1 Hz,
3H), 1.00 (d, J = 6.1 Hz, 3H) - MS (M+H)" 513.1, 515.0 »
[0335] ZER10 * 18- &-3-(1-(5-F-4-#-2- BN FEE-3-(6-( = H AL
WE-3-55) A AR) LE)BRIEN[1,5-a]tETH-(40-10)

5107 H > 3£ 212 HEEFRERAE)
FCP-057958
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CF3
[0336] 7Ki8-Z-3-(1-(5-F-4-7-2- T PN | A-3-(6-( =58 FH AR IEE-3- 20 7%
H) L E)BREAL(1,5-a]EETHH(420 mg, 0.82 mmol) K¢ 1-FAPEIENE-2,5- (131 mg,
0.98 mmol)£DMF (10 mL) T HYZ SR &S0 CIRFR /NG - 5ERR - REZATIE
ZE 7R SRR R S A AT A (L(PE/EA = 3/DFE|EYI(350 mg > 78 %ULR) » H
BeEEfE o LC-MS (M+H)" 547.0, 549.0 -
[0337] 2BERIL: 1-F-3-(1-(5-F-4-3-2- R N EE-3-(6- (=3 FHEHIEE-3-
RV AER) LEDDRME[1,5-a] EELH-8-FE(40-11)

NHy ¢
N7 =
R/N 7 Cl
F
2o
\ N
CF,4

[0338] 7 1,8- “&-3-(1-(5-F-4--2- N FA5-3-(6-( =7 H A It g -3-
EVRED) £ ED) BRI 1,5-a] (350 mg, 0.64 mmol) &z NH;3fFi-PrOH (10 mL)
WS R G YL E A0 CIRFEIRIR © SehliR - FRR SPIEZEZRE - HRH
VIRt T4l {E(CH.CL/MeOH = 20/D){SE(THAIEY)(200 mg) - R AEAFENE
-HPLCBES EIMIE (L &9 (L EPI40A (66 mg, SB—{ K BRI EEY) FAb
EYJ40B (68 mg, (i R IEFHEHVEMEY) - HRBHGERE - {bS¥40A Ty

FVELHSEERARREURTNE L HE S Ry(S)-4HAE -

55108 B o+ 212 H(EEIHRIHE)
FCP-057958
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[0339] {E&#740: 'HNMR (400 MHz, DMSO-d6) 6 8.86 (s, 1H), 8.24 (d, J
= 8.0 Hz, 1H), 8.08 (d, / = 8.2 Hz, 1H), 7.60 (d, J = 8.5 Hz, 1H), 7.50 (d, / = 4.9 Hz,
1H), 7.07 (s, 1H), 6.74 (s, 2H), 4.91 (q, J = 6.8 Hz, 1H), 3.58 (dt, J = 12.1, 6.0 Hz,
1H), 1.67 (d, J = 7.1 Hz, 3H), 0.98 (d, J = 6.1 Hz, 3H), 0.76 (d, J = 6.1 Hz, 3H) -
LC-MS (M+H)" 528.0 -

[0340] {E&#740A : 'H NMR (400 MHz, DMSO-d6) ¢ 8.86 (s, 1H), 8.24
(d, J=8.1 Hz, 1H), 8.08 (d, /= 8.1 Hz, 1H), 7.60 (d, / =8.4 Hz, 1H), 7.49 (d, /= 5.0
Hz, 1H), 7.06 (d, J = 5.0 Hz, 1H), 6.74 (s, 2H), 4.91 (q, J/ = 6.9 Hz, 1H), 3.58 (dt, J =
12.1, 6.0 Hz, 1H), 1.67 (d, J = 7.0 Hz, 3H), 0.98 (d, /= 6.0 Hz, 3H), 0.76 (d, J = 6.1
Hz, 3H) - LC-MS (M+H)" 528.0 -

[0341] {E&%#740B:'H NMR (400 MHz, DMSO-d6) 6 8.86 (s, 1H), 8.24 (d,
J =8.0 Hz, 1H), 8.08 (d, J = 8.1 Hz, 1H), 7.60 (d, J = 8.4 Hz, 1H), 7.49 (d, / = 5.0
Hz, 1H), 7.06 (d, J = 5.0 Hz, 1H), 6.74 (s, 2H), 4.91 (q, J/ = 6.9 Hz, 1H), 3.58 (dt, J =
12.0, 6.0 Hz, 1H), 1.67 (d, J = 7.0 Hz, 3H), 0.98 (d, /= 6.0 Hz, 3H), 0.76 (d, / = 6.0
Hz, 3H) - LC-MS (M+H)" 528.0.

T+ CHIRALART Cellulose-SB
HERST Pcm X 25 cm

ER 0.3ML

CEZILE! Hex:EtOH=95:5

it iR 20ml/min

Drdins [UV 220 nm

R 35C

(ESANANIT 30.9mg/ml T EH

B ME-HPLC#KES BJ-Prep-Gilson-HPLC

5109 B o+ 212 H(EEIHHIHE)
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=il
[0342] 1-&-3-(1-(5-8-2-ZFF-4-3-3-(6- S P E)MEIE-3- ) FE) 2
BL )R [1,5-a PR E-8- B2 (B & #41)

NH, NH, NH,
N;S_(CI N= Cl N;S—(CI
K/N _/ N K\/N _/ N K\/N _/ N
Cl e Cl Cl
= = =
| | |
N N N
CF3 CF3 CF3
{E&P41 {EEP41A {E&Y)41B
[0343] PBRL : 1-5-8-2- L R EE-4-7-3-HR R £-1- i (41-1)
0
Cl
~o F

[0344)  ¥51-(5-5-4-5-2-¥8HE-3-B ) 7,-1-f#(3.2 g, 10.2 mmol) - #/,
17%(3.17 g, 20.3 mmol) K K-CO; (3.51 g, 25.4 mmol)fEDMFH Y & SR & 4E70°C
FEFEVINE « SERLTE - BOREYAAIZZRIEI KT - EATRIVESYIRE ik
CBEFEEY - A OrOTA IS FHZK R EE/KEHE » &8Na,SORZE - R H 257858 -
S R A B T4l (E(PE/EA = 10/D){SEIEY)(2.9 g > 83%UTR) « 'H NMR (400
MHz, CDCL3)  7.71 (d, J = 8.4 Hz, 1H), 3.97 (q, J = 7.0 Hz, 2H), 2.63 (s, 3H), 1.50
(t,J = 7.0 Hz, 3H) - MS (M+H)* 342.9

[0345] “PER2 1 1-(5-F-2- L8 AE-4-3-3- A £-1-F5(41-2)

OH
Cl

o F
|

55 110 H - 3£ 212 HEEPERIAE)
FCP-057958
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[0346] FENRGR NAEOCRIFHIBRF 1-(5-F-2- LR E-4-F-3-HK
£/ -1-Ff(2.9 g, 8.47 mmol){FMeOH (30 mL)fjl ANaBH, (483 mg, 12.7 mmol)if;
PR - AR KRE3/ N - AR KRR &Y R INEBEE SRS RypH~T WiFHE S
HZEES o RIS et d bR R EY(.68 g, 4i[F 1 66%) - MS (M+H)"
326.9 o

[0347] PEE3 : 1-(5-F-2- L8 A-4-7-3-(6-(= & HFEHILE-3-B) A E) &
-1-f5(41-3)

Cl

CFs

[0348] DABAEE B384 AraithyEEYI38-2) AT 5= - H11-5-F-2-4

FE-A-m -3 E) £-1-FF(1.68 g, S 66%) (L5 YI41-3) - ZEIEEY)

(41-3) (1.15 g > 97%U) » HoaEs ik - "H NMR (400 MHz, CDCly) 6 8.86 (s,
1H), 8.15 - 7.94 (m, 1H), 7.80 (d, J = 8.1 Hz, 1H), 7.63 (d, J = 8.4 Hz, 1H), 5.20 (q, J
= 6.4 Hz, 1H), 3.58 - 3.37 (m, 2H), 1.54 (d, J = 6.4 Hz, 3H), 1.08 (t, J = 7.0 Hz,
3H) © MS (M+H)" 364.1

[0349] 2PER4 : 5-G-F-5-(1-RLE)-6- LR E-2-F AR -2- (=& H )
1 (41-4)

Cl
Cl

e F
~
N

CF;

[0350] DUER{LEP)38-SMHMLAY TR - H1-G5-8-2-285-4-8-3-(6-(=

11 H - #£ 212 HEYRHAS)
FCP-057958

106143023 FH YR A0202 1073141992-0
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& HEOIENE-3-EDZE) £-1-88(1.15 )Rl (bavidl-4) - [FEIHEYI(1.2 g, UX
R 199%) - HREREUHRY) - MS (M+H)" 382.0

[0351] B8RS @ 2-(5-F-2- L A-4-3-3-(6-( =5 FH AL -3- B )R A
7 (41-5)

CN
Cl

e F
a
. _N
CF,
[0352] DABLEYI38-60)fEMIEY = > H5-G-A-5-(1-BLE)-6- L F A
2-FAED)-2-(ZFm A E)UHLE(.2 9 EFE (B E141-5) - ‘FEEEY)(41-5) (440 mg
Wi #238%) » Ho R EHARY) » L= ENE - MS (M+H)" 373.0 -

[0353] 25886 : 2-(5-F-2- L8 A-4-7-3-(6-( =5 FH A -3- B )R AN

fi%(41-6)
O _OH
Cl
-0 F
7
SN
CF4

(03541 DAL EFHIB8HRATILAT (L& PIG8-DRILET 173 » H2-5--2-2,
A 36~ (S IR HBE- 35 D PIB (440. me)Bff (EAYI(4L-6) - 155
B ZEYI(430 mg) - MS (M+H)" 392.0 -

[0355] SERT : 2-(5-F-2- 2 5 K -4 3-3-(6-( = 4 FR )b i -3- ) 3
H)-N-(3- G258 ) P (41-T)

12 H - 3212 HETERIAE)
FCP-057958

106143023 FH YR A0202 1073141992-0
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CF3
[0356] LIBHEERI38FATale(EEYI38-8M LAY A= > H12-(5-F-2-4
FA-4-5-3-(6- (=5 H EDMENE-3- B 7R ) WL (430 me)Bl b &Pi(41-7) - 152
REHZEYI(560 mg) » HAEFEE—SA(LEI ] BRI T—F - MS (M+H)" 517.0,
519.0 -
[0357] ZDEE8 : 8-F-3-(1-(5-F-2- L FE-4-5-3-(6-( =5 FH A)MENE-3-55)
) SRR 1,5-a] 0t (41-8)

cl
4
K/N N
cl
e F
~
N
CF,
[0358) DIBEACEFI38 ATty L& 38-NLIEY = > H2-(5-F&-2-4
A FEE-4-F-3-(6-(=F H B IEEIE -3- B ) A B )-N-((3- F ML - 2- £ ) B B N Bl e (560
mg)BFF (L )(41-8) - BE{EE1(41-8) (250 mg @ 45%ULR, W) » HE=EE
[E 5 o 'H NMR (400 MHz, CDCl5) o 8.85 (s, 1H), 8.01 (d, J = 8.0 Hz, 1H), 7.87 (s,
1H), 7.82 (d, J = 8.1 Hz, 1H), 7.72 (dd, /= 5.0, 0.8 Hz, 1H), 7.40 (d, J = 8.2 Hz, 1H),
7.37 (d, J=5.0Hz, 1H), 4.88 (q, J = 7.1 Hz, 1H), 3.59 (dq, J = 9.3, 7.0 Hz, 1H), 3.42
(dg, J = 9.3, 7.0 Hz, 1H), 1.90 (d, J = 7.2 Hz, 3H), 1.12 (t, J = 7.0 Hz, 3H) « MS

(M+H)" 499.0, 501.0 -

5113 H - 3212 HEETERIAE)
FCP-057958

106143023 FH YR A0202 1073141992-0
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[0359) 2EE9 1 1,8-—&-3-(1-(5-F-2- L5 FE-4-5,-3-(6-(= 5 FH F5) g
-3-F5)REL) L FL) DRI [1,5-a ]I (41-9)
Cl
N= ]
Cl
e F
72
N
CF,4

(03601 DABLAEEBI40F ATty (&) (40-8HIIAT 3 > FE8-7-3-(1-(5-
B-2- L FH-4-7-3-(6-( =58 B B IEE -3- ) Z 2k £ 8 BRIEAG [1,5-a] PEE TR (250
mg) B (LEY)(41-9) < (FRIEY)(220 mg > 84%U) - H AR H EE#E - 'H NMR
(400 MHz, CDCL3) 5 8.84 (s, 1H), 8.06 - 7.98 (m, 1H), 7.83 (dd, J = 8.1, 0.6 Hz, 1H),
7.67 (d,J =5.1 Hz, 1H), 7.39 (d, J = 8.1 Hz, 1H), 7.32 (d, J = 5.0 Hz, 1H), 4.80 (q, J
= 7.1 Hz, 1H), 3.60 (dg, J = 9.3, 7.0 Hz, 1H), 3.45 (dq, J = 9.3, 7.0 Hz, 1H), 1.87 (d,
J=7.2Hz,3H), 1.14 (t, J = 7.0 Hz, 3H) - MS (M+H)" 533.0 -

[0361] 5BE10 : 1-52-3-(1-(5-5-2- L8 H-4-5.-3-(6-( = &8 HH B ML e -3-
AR LFE)TREAT [ 1,5-a] L IH-8-H2(41-10)

NH, ¢
NZ =
&N 7 cl
F
/O
\ N
CFj

[0362]  #1,8- _&-3-(1-(5-F-2- £ EF-4-F-3-(6-( = FH B ML og-3- )
HEEL) £ ED)DRIG1,5-a]t T (220 mg, 0.42 mmol) &z NH;7£i-PrOH (10 mL) YRz
JERGYEE PAEO0CIRA HLIRFFIR - SEpki’ » RERSVIEZERSE - K5

5114 H - 3212 HETERIAE)
FCP-057958

106143023 FH YR A0202 1073141992-0
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YAt gt el {b(PE/EA = 12)EEFEEAZEY(160 mg) » K HALHZ ME-HPLC Sy
MEREIWELEY) (EEY4IA 44 mg, H—(FE R VBT REY) b&Y41B
(38 mg, F_{f EERNERY)  HEOGERE - DIBHEESY40AE LY T
= R EEYI41ATEE Ry(S)-4HAE -

[0363] {E&#741 : 'H NMR (400 MHz, CDCl3) 6 8.85 (s, 1H), 8.02 (d, J =
8.1 Hz, 1H), 7.82 (d, J = 7.8 Hz, 1H), 7.38 (d, J = 8.2 Hz, 1H), 7.20 (d, J = 5.1 Hz,
1H), 7.02 (d, J = 5.1 Hz, 1H), 5.69 (s, 2H), 4.76 (q, J = 7.1 Hz, 1H), 3.56 (dq, J = 9.2,
7.0 Hz, 1H), 3.42 (dq, J = 9.2, 7.0 Hz, 1H), 1.82 (d, J = 7.2 Hz, 3H), 1.12 (t, J = 7.0
Hz, 3H) - LC-MS (M+H)* 514.1 -

[0364] {E&%741A : 'H NMR (400 MHz, DMSO-d6) & 8.88 (s, 1H), 8.25
(d, J =8.7 Hz, 1H), 8.07 (d, J = 8.1 Hz, 1H), 7.55 (d, J = 8.4 Hz, 1H), 7.45 (d, J = 5.1
Hz, 1H), 7.03 (d, J = 5.0 Hz, 1H), 6.76 (s, 2H), 4.90 (g, J = 6.9 Hz, 1H), 3.51 - 3.39
(m, 1H), 3.26 - 3.16 (m, 1H), 1.66 (d, J = 7.1 Hz, 3H), 0.86 (t, J = 7.0 Hz, 3H)
LC-MS (M+H)* 514.1 -

[0365] {E&#741B:'H NMR (400 MHz, CDCl;) J 8.85 (s, 1H), 8.02 (d, J =
8.0 Hz, 1H), 7.82 (d, J = 8.1 Hz, 1H), 7.39 (d, J = 8.2 Hz, 1H), 7.23 (d, J = 5.3 Hz,
1H), 6.98 (d, J = 5.2 Hz, 1H), 4.77 (q, J = 7.1 Hz, 1H), 3.57 (dg, J = 9.2, 7.0 Hz, 1H),
3.43 (dg, J = 9.3, 7.0 Hz, 1H), 1.83 (d, J = 7.1 Hz, 3H), 1.12 (t, J = 7.0 Hz, 3H)

LC-MS (M+H)* 514.1 -

5115 H - 3212 HEETERIAE)
FCP-057958

106143023 FH YR A0202 1073141992-0
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[0366]
T+ CHIRAL Cellulose-SB
ERGT P*25¢cm, Spm
ER 0.3ML
CEZILE! Hex:EtOH=70:30
it iR 20ml/min
Drdins [UV 220 nm
R 35C
FEaER 20.8mg/ml 2 EfAH
B ME-HPLC#ES BJ- Prep-Gilson-HPLC

HBI42

[0367] 1-%F-3-(1-5-F-4-#-2-WRE-3-(6-( =& H A ME-3- ) 5 4
BRI 1,5-a]ttTH-8- e ({E&H42)

NH,

NH,
N= cl
&N N
cl cl
F >0 F
| 7
N SN
CF3 CF,

{e&avma2 {EEPa2A

[0368] DAERAEEBI40F Ay (L =)@ By 20 l-(5-F-4-3-2-
FOEL-3-HPRD) £- 1A (B 5 0(42) - 1521200 me FRIAEY)(1.34 g) - ik HfE—
T ZVE-HPLC B S EIW(E {2 - {b&¥42A (72 mg, F—(H R IR

=1

{e&¥42B

SV FALEYI42B (66 mg, 55 {H R I2IEHEYRMEY)) - HAE RS - DI

{EEPA0ARRDIET 2 R EEPI42AT57E Fy(S)-4HAE

5116 H - 3212 HEETERIAE)

FCP-057958

106143023 FHGTE A0202

1073141992-0
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[0369] {b&¥742:'H NMR (400 MHz, DMSO-d6) 6 8.87 (s, 1H), 8.25 (d, J
= 8.7 Hz, 1H), 8.07 (d, J = 8.2 Hz, 1H), 7.56 (d, J = 8.4 Hz, 1H), 7.44 (d, J = 5.1 Hz,
1H), 7.03 (d, J = 5.0 Hz, 1H), 6.76 (s, 2H), 4.88 (q, J = 6.9 Hz, 1H), 3.47 — 3.21 (m,
1H), 3.05 (dt, J = 9.0, 6.4 Hz, 1H), 1.67 (d, J = 7.0 Hz, 3H), 1.25 (dt, J = 13.7, 6.9
Hz, 2H), 0.53 (t, J = 7.4 Hz, 3H) - LC-MS (M+H)" 528.1 -

[0370] {E&#42A : 'H NMR (400 MHz, DMSO-d6) 5 8.87 (s, 1H), 8.25
(d, J =8.7 Hz, 1H), 8.07 (d, J = 8.2 Hz, 1H), 7.56 (d, J = 8.4 Hz, 1H), 7.44 (d, J = 5.1
Hz, 1H), 7.03 (d, J = 5.0 Hz, 1H), 6.76 (s, 2H), 4.88 (g, J = 6.9 Hz, 1H), 3.47 - 3.21
(m, 1H), 3.05 (dt, J = 9.0, 6.4 Hz, 1H), 1.67 (d, J = 7.0 Hz, 3H), 1.25 (dt, J = 13.7,
6.9 Hz, 2H), 0.53 (t, J = 7.4 Hz, 3H) - LC-MS (M+H)* 528.1 -

[0371] {E&%742B:'H NMR (400 MHz, DMSO-d6) 6 8.87 (s, 1H), 8.25 (d,
J =8.3 Hz, 1H), 8.07 (d, J = 8.1 Hz, 1H), 7.56 (d, J = 8.4 Hz, 1H), 7.44 (d, J = 5.1
Hz, 1H), 7.04 (d, J = 5.0 Hz, 1H), 6.76 (s, 2H), 4.88 (q, J = 7.0 Hz, 1H), 3.43 — 3.28
(m, 1H), 3.06 (dt, J = 8.9, 6.3 Hz, 1H), 1.68 (d, J = 7.0 Hz, 3H), 1.28 — 1.14 (m, 2H),
0.54 (t, J = 7.4 Hz, 3H) - LC-MS (M+H)" 528.1 -

[0372]
T+ CHIRALART Cellulose-SB
ERGT Dcm % 25 cm, Sum
ER 0.3ML
CEZILE! Hex:EtOH=90:10
it iR 20ml/min
Drdins [UV 220 nm
R 35C
FEaER 51.2mg/ml+FZEAH
B ME-HPLC#KES BJ-Prep-Gilson-HPLC

5117 H - 3212 HETERIAE)
FCP-057958

106143023 FH YR A0202 1073141992-0
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143
[0373] 1-&-3-(1-(5-&-2-Z&F-4-%-3-2- & E:-6- (= P E) e -3-
B)FE) ZE)BKIIE [1,5-a]thTH-8-fE (1L &743)

NH, NH, NH,
CI CI cl
K/N _N N N K/N _N
cl cl
F -0 F
N O
N N N
CFs
{E&143 {EEP43A {E&1743B
[0374) DERL : 6-(=5& FHE)ULLNE-2-F(43-1)
OH
)
2 CF,

[0375] Kf2-%-6-(= % H E)MHIE(660 mg, 4 mmol) FZKOH (493 mmol, 8.8
mmol){£7K(5S mL) FHYZ IR EVIHE100°CHFEIFHR - SERi% - RER SR INEE
W K RspH~T » 28R R VIR B L RZR S 2IEY) > H A H GEIAS (430 mg > 66%
) - MS (M+H)" 164.0 ©

[0376] ZER2 : 2-HEE 6(5% FHEL)ILEE (43-2)

O

B
Z CF,

[0377]  6-(= % HEL)IEIE-2-B5(430 mg, 2.64 mmol) ~ HLHE(3.75 g,
26.4mmol) ;2 Ag,CO;3 (982 mg, 3.56 mmol){£CH,Cl, (8 mL) TR B RIE =BT
M PEAR 24/ NI - SERkTR - EER SYIEIBILEHEBIAE30C B - HIEEY)
KAEEBITAE(PE/EA = 5/1){SEIEY)(80 mg > 17%UL3) - 'H NMR (400 MHz,

5118 H - 3212 HEEFRRIAE)
FCP-057958

106143023 FH YR A0202 1073141992-0
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CDCl3) 6 7.76 — 7.59 (m, 1H), 7.24 (d, J = 7.3 Hz, 1H), 6.91 (d, J/ = 8.4 Hz, 1H), 3.98

(s,3H) °
[0378) PEE3 : 2-HEE-6-(=& B A)MEnE-3-2)E % (43-3)
~
o)
(HO)MB. A\,
| =

CFs

[0379] 4EN, MAE-78°C[A)2-FHEA-6-(Zs FHA)MENEB.9 g, 22 mmol)f+:
THF (80 mL)FH7ER T2 E NI An-BuLi (11 mL, 26 mmol)ifi £ [6]— & ##£30
Tr$8 o RRNIAB(OP) MRHS/NEF > [EIRFREREDRENE =00 - AR INE
B RE /NG - R SR &) F B FINHL.CUK B IR B A W FT SRR &M A 2
ZBEZERY © A TRIE B/ IRAE N SOHZE - JEMmII H 2= 78335 2 EY)(3.8
g) > HiymtiEle  HnFEE SR ERAN T—F -

[0380] >0ER4 1 1-(5-F-4-3-2-FEE-3-(2- A 6- (= | A It e - 3-5)
o) £-1-HH(43-4)

PR

=
D

o)
cl
HO F
A SN
N
CF4
[0381] Rf1-(5-F-4-G-2- 58 RL-3-H A R £.-1-F(1 g, 3.18 mmol) ~ 2-HH &,
H-6-(Z & FHEHIErE-3-E)ENEE(1.4 g, 6.36 mmol) ~ Cs,COs (2.07 g, 6.36 mmol) &

F(Q2- RO HEME-2'4,6- = RN E-LI-BEZ0)12-2-f B 1L 1R IsEdAD . (125
mg, 0.16 mmo){£1,6-_IELE(30 mL) K2 7K(6 mL) Y IEREYIHEN NMES0CHE
PR - 2R © REE SV EZE R BRI EEVIER LB A - KATErES

VIR AR R ZE 7558 - BRI T (E(PEEA = 20/){S2|E)(460
mg © 40%UR) > HoBE (BE RS - 'H NMR (400 MHz, DMSO-d6) 6 12.79 (s, 1H),

5119 H - 3212 HEETERIAE)
FCP-057958

106143023 FH Y A0202 1073141992-0



1762534

8.34 (dd, J = 8.4, 0.8 Hz, 1H), 8.05 (d, /= 7.5 Hz, 1H), 7.64 (d, J = 7.6 Hz, 1H), 3.89

(d, J=0.8 Hz, 3H), 2.73 (d, J = 0.7 Hz, 3H) - MS (M+H)" 364.0 -

NH,
cl

o
NN N

cl

o F
= | O\
N

CF3

[0382] DABfEE G404 Fraitd &Y = H11-(5-F-4-5-2-
FEEE-3-(2-FH 5 5-6-( =3 U EDIEE -3-20) 75 ) £- 1-FR B (£ & 1(43) - 152 THI
FEY)(320 mg) i HUE — P SEHE M-HPLC  BES EI (L& Y) {EEPI43A (134
mg, (& R PUEHEHY RIEY) M ALEYI43B (127 mg, 55 (# R 187 HEHY 2R
Y HEHGRERS - LEUEEYI40ARTCIHY 0 R EEYI43ATE E F5(S)-4HRE -

[0383] {E&%743: 'H NMR (400 MHz, DMSO-d6) 6 8.04 (dd, J =27.8,7.5
Hz, 1H), 7.69 — 7.58 (m, 1H), 7.49 (dd, J = 22.0, 8.4 Hz, 1H), 7.39 (dd, /= 15.9, 5.1
Hz, 1H), 7.02 (t, J = 4.7 Hz, 1H), 6.74 (s, 2H), 4.87 (q, J = 6.8 Hz, 1H), 3.90 (d, J =
13.6 Hz, 3H), 3.60 — 3.41 (m, 1H), 3.22-3.30 (m, 1H), 1.66 (d, J = 7.0 Hz, 3H), 0.84
(dt, J=28.2,7.0 Hz, 3H) - LC-MS (M+H)" 544.1, 546.1 °

[0384)] {L&¥743A : 134 mg, 'H NMR (400 MHz, DMSO-d6) 6 8.04 (dd, J
=27.9, 7.5 Hz, 1H), 7.64 (dd, J = 9.3, 7.7 Hz, 1H), 7.49 (dd, J = 22.0, 8.4 Hz, 1H),
7.39 (dd, J = 16.0, 5.1 Hz, 1H), 7.02 (t, J/ = 4.7 Hz, 1H), 6.75 (s, 2H), 4.87 (p, /= 6.9
Hz, 1H), 3.90 (d, J = 13.6 Hz, 3H), 3.61 — 3.42 (m, 1H), 3.22-3.30 (m, 1H), 1.66 (d, J
= 7.0 Hz, 3H), 0.84 (dt, J = 28.0, 7.0 Hz, 3H) - LC-MS (M+H)" 544.1, 546.1 -

[0385)] {E&#743B:127 mg, 'H NMR (400 MHz, DMSO-d6) ¢ 8.05 (dd, J

=27.9,7.5 Hz, 1H), 7.64 (dd, J =9.4, 7.7 Hz, 1H), 7.49 (dd, J = 22.1, 8.4 Hz, 1H),

55120 H > 3£ 212 HEEFRERAE)
FCP-057958

106143023 FH YR A0202 1073141992-0
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7.39 (dd, J =16.0, 5.1 Hz, 1H), 7.02 (t, J=4.7 Hz, 1H), 6.75 (s, 2H), 4.87 (p, / = 6.9
Hz, 1H), 3.91 (d, J = 13.6 Hz, 3H), 3.63 - 3.40 (m, 1H), 3.23 - 3.31 (m, 1H), 1.67 (d,
J=17.0 Hz, 3H), 0.85 (dt, J = 28.3, 7.0 Hz, 3H) - LC-MS (M+H)" 544.1, 546.1 -

[0386]

{2 CHIRALART Cellulose-SB
ERGT Dcm % 25 cm, Sum
R 0.3ML
EZINE Hex:EtOH=90:10
D 20ml/min
Drdins [UV 220 nm
Y 35C
AR 39.2mg/ml T EHH
B ME-HPLC#ES BJ-Prep-Gilson-HPLC

BHl44

[0387] 3-1-5-&-2-ZKE-4-FEE-6-FE-[LI-BEFE]-3-F)Z
£)-1-(4-FAEEFE) DK 1,5-a ] H-8-FE (L & H744)
AN

O

[0388] ZFEE1 © 6-(1-(8-F&Ak-1-"RBRMENG [ 1,5-a] HEOH-3- ) £ B )-4-F-2-

5121 | > 3£ 212 HEEPREAE)
FCP-057958

106143023 FH YR A0202 1073141992-0
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- 3-FH BT (44-1)

NH, g,

NZ =
\/Nj/N\Qi
HO |
[0389] FEOC[=/1-7R-3-(1-(5-F-3--2- FH 5 A4 FH AL AL ) LR DRI

[1,5-a]PEETH-8-f2(0.8 g, 1.5 mmofE & H (30 mL)FHYEEY)F IABB; (3.8
g, 15 mmol) - KR EYIRHE307 88 - ROESYIHZK(G30 mL)3R % » F_EH G X
30 mL)Z<HY « K& GRV AT FERZA R - 48iE7KNa,SO4(Na,SOL)FZIE » JEHET
JBHE - YR B AT 48 {E(FHCH.Cl/MeOH = 20/ 17583 2 7)(260
mg > 34%UYR) » H A= EERE - MS (ESI) m/e M+1)* 506.9, 508.9 -

[0390] B2 : 1-0R-3-(1-(5-F-2- L& A-3-t-4- FH AL AL LR DRI

[1,5-a]ifL0H:-8-f (44-2)
NH; gy

N~ /N
/O

[0391)  [m]6-(1-(8-fer k- 1- RDRMES [1,5-a] Pt H-3- ) £ D) -4- - 2-fft-3-
HH A HH(260 mg, 0.51 mmol) ~ {5 _F&H S NE5(DIAD, 200 mg, 1.0 mmol) k&
EtOH (460 mg,10 mmol)f£THF (20 mL)SFAVE &Y F 1 APPh; (260 mg, 1.0
mmol) - FEE AN, MEREIS/NEE o RSV RS RS E V)& BB brét
LRk 2B Zlie= VUERHEEIEY)(160 mg » 58%UYr) » H Es dEEg -
MS (ESI) m/e (M+1)* 534.9, 536.9 o

[0392] “PEE3 : 3-(1-(5-F-2- L | A4 - EA-6- (1,1 R ])-3- 50 &
25)-1-(4-H F AR BRIMAG [ 1,5-a] 0bETF- 8- (44-3)

5122 | > 3£ 212 HEEPREAE)
FCP-057958

106143023 FH YR A0202 1073141992-0



1762534

[0393]  [A]1-)R-3-(1-(5-F-2- LA Ak-3- -4 FH AR EL) L ED)BRIE[1,5-a]
OHEOHE-8-F(160 mg, 0.3 mmol) ~ (4-FH FEFEHEREZ(90 mg, 0.6 mmol) & Cs,CO3
(290 mg, 0.9 mmol)f£ —EEfE(20 mL)k/K(10 mL)FRYE S I1APd(dppHCl
(20 mg, 0.03 mmol) - KEESPIRLR HNEHE - ZA&AE 100 CHFES /N - KER
EYIRANERFZKQ0 mLF#E - H A L2 X 20 mL) - K& GrHVA TRAH
MR » 48 I 7K NaySOLEZ 1 - IR RS - RS P& Bt gt 4i{b(H
CH,Cl, / MeOH = 20/ LE#HSEIFEYI(60 mg> 36%ULH) H iy H G E#E - 'H NMR
(400 MHz, DMSO-d6) 6 7.54 (d, J = 8.5 Hz, 2H), 7.34 (d, J = 5.0 Hz, 1H), 7.23 (d, J
= 7.5 Hz, 1H), 7.19 — 7.14 (m, 2H), 7.09 (d, J = 8.6 Hz, 2H), 7.05 — 7.00 (m, 3H),
6.03 (brs, 2H), 4.86 (q, J = 6.9 Hz, 1H), 3.83 (s, 3H), 3.81 (s, 3H), 3.49 — 3.40 (m,
1H), 3.33 — 3.24 (m, 1H), 2.02 (s, 3H), 1.72 (d, J = 7.0 Hz, 3H), 0.86 (t, J = 7.0 Hz,
3H) - MS (ESI) m/e (M+1)" 543.2 -

BH45

[0394] 1-8&-3-(1-5-§.-2-Z & E-4'-HEE-6-FE-[1L,1I'-BE]-3-5) Z

) BRI [1,5-a | REH-8- B (L & 97045)

55123 | > 3£ 212 HEEPREIAE)
FCP-057958

106143023 FH Y A0202 1073141992-0
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NH2 NH2 NH2
=L c N;%_<CI =L
N\ N__N K/N N N\ N__N

O SN SN
{E&vi4s {EEPI45A {E&¥45B
[0395] ZEEL © 1-(5-8-2-FA-3-t-4- FH AR AL £- 1 (45-1)
I cl
HO

|

[0396]  [AI1-(5-F-2-FER-4- BT AL £-1-[H(10.0 g, 54.2 mmoDf: L%
(150 mL) FEYE R FAAL-BAEIR IE-2,5- —_FE(NIS, 15.8 g, 70.2 mmol) < KRSV
FEBOCIRFRIS/NG » IREE SPIR4E - RIS EEYIH LB L5200 mL)FHFE - FH&RAD
Na,SO37A /K (100 mL) ~ gEAINaHCO, % (100 mL) ~ Bi7K (100 mL); g » &8 Na,SO4
Rk R AENRAE o IR YA B T A (R Ol 2B JFE= 20/17E8DE
FIEY(12.0 g > T1%UR) » HE=EHIRY) - MS (ESD m/e (M+1)* 310.9 -

[0397] ZBER2 © 1-(5-F-2- L AR-3-til-4- AL TR R £-1-FH (45-2)

Cl
-0

|
[0398]  [mj1-(5-FA-2-F0AL-3--4- FH AR £- 1-fH(12.0 g, 38.6 mmol) &
Wt/ 452(18.0 g, 115 mmol)fEDMF (80 mL)FH)ARFHIAKLCO; (159 g, 115
mmol) o FEEEYHE80C AL A IRFHRE - KRG 24 £ B ZB5(200 mL)
kg FZK(3 X 30 mL) ~ BE7K(30 mL)ZEE » 48Na,SOHZNE » JRIENRYE - H5E
W B R L(FAT 28 Lls= 20/ ARHERRIEYG.6 g 0 65%U
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Ry > HoBEESHIRY - 'H NMR (400 MHz, CDCl5) § 7.59 (s, 1H), 3.90 (q, J = 7.0
Hz, 2H), 2.67 (s, 3H), 2.62 (s, 3H), 1.49 (t, J = 7.0 Hz, 3H) - MS (ESI) m/e (M+1)*
339.0 -

[0399) PBE3 1 1-(5-F-2- L@ A-4-H & E-6- FHE-[1,1-FioR]-3- ) £-1-
Fil(45-3)

Cl
-0 ‘

SN

[0400) &6 B BF )38 o BT 46 {15 0 (38-3) R (DL 5 S B {4 (L 2 )
(45-3) - MS (ESI) m/e (M+1)* 319.1 -

[0401) 2584 1 3-G-6-2 FH-4-FI A2 HIALS-(- 1-15-2- ) 1,1 -
E(45-4)

Cl
/\O O

SN

[0402] F-78°CAIR(FHE) =2 E-#(3.4 g, 9.5 mmol){ETHF (30 mL)Hf
WY EEY)IH 2RI An-BuLi (1.6 M{ETHFH, 4.7 mL, 7.5 mmol) - #E SR
INEF o R 1-(5-F-2- LR B4 - SR BE-6- FHER-[ 1L, 1- IR 1-3- 50 £-1-FE (1.5 g, 4.7
mmoDfETHF (10 mL)FHUFRZFEIMA ZESYIT « #EEYHLE RIRFF2/N
R o REESPIHZKG0 mL)IERE - F 4B ABEZEELG X 30 mL) « RKia GFRY A 1A
FERZKIRIR > &K Na,SOL5ZE - JEIBIIIREE - RISy B i 4B (A
e/ LB L= 20/ EHDERIEYI0.8 g 53%UCF) » HABMEIRY) - 'H NMR
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(400 MHz, CDCl5) & 7.21 (s, 1H), 7.15 (d, J = 8.7 Hz, 2H), 6.95 (d, J = 8.7 Hz, 2H),
5.16 — 5.11 (m, 2H), 3.86 (s, 3H), 3.47 (q, J = 7.0 Hz, 2H), 2.14 (s, 3H), 2.11 (s, 3H),
0.90 (t, J = 7.0 Hz, 3H) *

[0403] PEES @ 2-(5-8-2- L8 E-4-HEE-6-HE-[1, - ]-3-B)N-1-
fi5(45-5)

[0404] (=100 mLEEFHIIA3-F-6- L FA-4'-FH R A-2-FH E-5-(N-1-4
-2-F0)-1,1'-B#45(0.8 g, 2.5 mmol) 5z BH;-THF (1 MAETHFH2, 25 mL, 25 mmol) © #
REVHRA1S/NE © ZM&RKNaOHIF R (0.25 M, 10 mLy/ NI 2R EY) - 8
&RIMAH0, (30% w/w, 10 mL) - KEEESYHRFE NG - REEEYIH LBk LB52EH
(3 X 20 mL) ° & HFAYA HEAHFERZKORHR - &8Ik Na,SOLFZER - B IIIRYE -
R R PRy R AT di B (I C bt/ LB ZB5= 10/ U EDH S 2 ZEY1(0.7 g > 83%UX
#R) > HBMEHRY) - MS (EST) m/e (M+1)* 335.1

[0405] 25856 : 2-(5-F-2- LR A-4-FH R A-6-HA-[1,1- Bt AR]-3- ) L

(45-6)
HO.__O

Cl
/\O E

O

(04061 [ 2-(5- 80-2- £, 4 4= T S5 -6 HEE (1, -3 )-3- ) 74 -1
(0.7 g 2.1 mmol){E Z B4 (20 mL) 937 i A1 A PU B 5 UL 2 460 2 15 i 2
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(TEMPO, 65 mg, 0.42 mmol) » Z&Z NN AbRLE G EA R (pH = 6.7, 20 mL) © [FE
EYF N1 ANaCIO; (1.9 g, 21 mmol) 5z NaClO/A & (6%, 26 mL) » RSP0 CHE
H2NE - FER GV OB LBEFERLG X 20 mL) o & FHY A IAE I ER /KO0 -
A7k Na, SOz - ARG SR EYI800 mg (fHAY) » HRye iRy - MS
(ESI) m/e (M+1)* 349.1 -

(0407 B BE7 * 2-(5-F-2- £ | A -4- B | A -6- A -1, 1- B 75 13-
EL)-N-(G-ZWEH-2- A HEH A "Lﬂﬁ“(45 7

/
CI g
X, N
N
: Cl
/\O

N

[0408)  [512-(5-4-2- 2 SR k-4 B 4 -6 L[ 1, 1B 251325 P (800
mg, 2.3 mmol) ~ (3-ZNHIH-2-EL) F i BBESEE(750 mg, 3.5 mmol) ZEGN (1.2 g,
11.9 mmoD7ECH,CL, (30 mL)FPHTZRER 1A 1-2H-3-(3- - F AL B E Y A i —
or FFEEREEE (EDCI, 880 mg, 4.6 mmol) &7 1-FEELZEN =M (HOBT, 620 mg, 4.6
mmol) « JEF SR LB REA NS < SRR S FIZK (S0 mL)FRRE » FI S8 H11(3 X 20 mL)
FEEY o e B R B K R  £8IKNa,SOZIE » SR Y - TR
VIR R B A LA T/ 2 B 2 = S/EE S EIZEY)(800 mg » T3%UL) -
Hom g ESHIRY) - MS (EST) m/e (M+1)" 474.1 o

[0400)  25EES © 8-4-3-(1-(5-F-2- 2 S -4 I 4 -6 - [ 1, 1T 3-
B Z BRI 1,5-allH 1(45-8)
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[0410] [E]2-(5-FA-2- O 8 A4 F5-6- B[ 1L, 1- B 7R 1-3-20)-N-(3- &
MEECHF-2- 225 FH R PN (800 mg, 1.7 mmol)fE — ZHI5E(20 mL) HEYE IR A 22 1
A= FEREET (2.4 2.8.5 mmol) » ZARRFILENE(1.4 g, 17.7 mmo) R IIA 2R S
YIrp o REEGVIRFF3077 88 < REE G YIFZK (30 mL)FFE - Fl &3 X 20 mL)

ZEHY - e OFEVA TR ERKOERR - /K Na,SOLFZRR - JEIBIIREE - R
PRy BBAE @M 4B (FH CH,CL/MeOH = 30/LIEEE) S RN ZEY)(500 mg - 64% UL
) HoEEEHIRY) » MS (ESI) m/e M+1)" 456.1, 458.1 -

[0411] ZFERO : 1.8-_F-3-(1-5-F-2- L\ A4 B | A-6- FH L -1, 1'- i

A]-3-) LE)PRMAIG[ 1,5-a]tEH(45-9)

Cl
Cl

v
NIV
Cl
I
()

O

[0412] [E8-%-3-(1-(5-F-2- L A4 FH S8 A-6- FH -1, - ISR ]-3- 5 &
EOBRMEG[1,5-a]tEEHH(500 mg, 1.1 mmol)fDMF (10 mL) By E &)+ 1 AL-E
MEEEIE-2,5-HEd(NCS, 190 mg, 1.3 mmol)  f<EEEYHE60 CIRFF2/NE < KBSV
=AM LB ZFE(80 mL)FEFE - FI7K(3 X 20 mL) ~ BH7K(20 mL)j5EHk - £&EEK
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Na,SOHz 1 - JEME IR AE FEIE Y500 mg (FHAY) - H Ry EUliRY) - MS (EST) m/e
(M+1)* 490.0, 492.1 -

[0413) PEE10:1-8-3-(1-(5-F-2- L R B-4-HEFE-6- B[ 1, I'-Fi]-3-
B) L EBRMENT [1,5-a]PEEOFH- 8- (45-10)

[0414]) [ EEFIIALS-_H&-3-(1-(5-8-2- LR E-4-H A E-6-H A
-[1,1-BioAR]-3- ) £ EDBRMENT[1,5-a]PEE (500 mg, 1.0 mmol) 5z NHa/N-2-F%(20%
w/w, 15 mL) < REEEPHEI0CIEFE1S/ NS » /2 Al R - i I8 FIMeOH (10 mL)
B - 0EAE S 21200 meEY) o A HAHE M B F M -HPLC B E (W (B &
V) ALEYIA5A (37 mg > TRYLR, F—E R IUAREN ZEY) BRALE&Y45B (35
mg » TR, F (I8 =5 - H B EERE - (LEP45 ATEHA R (S)-
ZHAEE -

[0415] {E&%745 : '"H NMR (400 MHz, DMSO-d6) § 7.31 (d, J = 5.1 Hz,
1H), 7.25 — 7.11 (m, 3H), 7.03 — 6.99 (m, 3H), 6.73 (s, 2H), 4.81 (q, J = 7.0 Hz, 1H),
3.80 (s, 3H), 3.43 — 3.36 (m, 1H), 3.25 — 3.17 (m, 1H), 2.02 (s, 3H), 1.64 (d, J = 7.1
Hz, 3H), 0.82 (t, J = 7.0 Hz, 3H) - MS (ESI) m/e (M+1)* 471.1 -

[0416] {E&#145A : 'H NMR (400 MHz, DMSO-d6) § 7.31 (d, J = 5.1 Hz,
1H), 7.25 — 7.11 (m, 3H), 7.03 — 6.99 (m, 3H), 6.73 (s, 2H), 4.81 (q, J = 7.0 Hz, 1H),
3.80 (s, 3H), 3.43 — 3.36 (m, 1H), 3.25 — 3.17 (m, 1H), 2.02 (s, 3H), 1.64 (d, J = 7.1
Hz, 3H), 0.82 (t, J = 7.0 Hz, 3H) - MS (ESI) m/e (M+1)* 471.1 -

[0417] {E&%745B : 'H NMR (400 MHz, DMSO-dy) 5 7.31 (d, J = 5.1 Hz,
1H), 7.24 — 7.12 (m, 3H), 7.03 — 6.99 (m, 3H), 6.73 (s, 2H), 4.81 (q, J = 7.1 Hz, 1H),
3.80 (s, 3H), 3.43 — 3.35 (m, 1H), 3.25 — 3.18 (m, 1H), 2.02 (s, 3H), 1.64 (d, J = 7.1
Hz, 3H), 0.82 (t, J = 7.0 Hz, 3H) - MS (ESI) m/e (M+1)* 471.1 -

[0418]
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T+ CHIRALART Cellulose-SB

HERST Pcm X 25 cm

ER 0.5ML

CEZILE! [Hex:TPA=90:10

it iR 20ml/min

Drdins [UV 220 nm

Y 35C

FEaER 18.3mg/ml+& 8 HH

B M-HPLC{#&ZS BJ- Prep-Gilson-HPLC
HHl46

[0419]  4-(3-(1-(8-P - 1- KNG [1,5-a]HEIHF-3-58) Z.)-5-8-2- 2.4,
F=-6-F RS I e - 2-Fi (B & %746)

NH;

N;S_(CI

k\/N N
0

NH
0]

[0420] B8R @ 2-(5-F-2- L5 Es-3-bi-4-FH AR EL) N (46-1)
CN
cl

/\O
|

[0421]) [H1-F-5-(1-RLE)-4- L EE-3--2-HHER (4.1 g, 11.4 mmol){E

DMF (20 mL)FHYERFIIANaCN (1.5 g, 30.6 mmol)  KEEEVFETO CIRFHIR

55130 B o+ 212 H(EEIHRIHE)
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W RERSP) <A 7K B0 mLFFE » FEOAC (3 X 30 mL)ZEH! - K& HFATH
PAHAIZK(30 mL) ~ BE7K(30 mL)ofif - #EM7KNa,SOLHZE - JEHEIIRAE © KIFER
PIEERY BERE R TS B/ 2 L lie= 10/ UEEHSEIEYIG.0 g T5%UCE) -
HoATESHIRY) - '"H NMR (400 MHz, CDCLy) § 7.47 (s, 1H), 4.19 (q, J = 7.2 Hz,
1H), 4.09 — 4.01 (m, 1H), 3.95 — 3.87 (m, 1H), 2.62 (s, 3H), 1.60 (d, J = 7.2 Hz, 3H),
1.51 (t,J=7.0 Hz, 3H) -

[0422] °PER2 ¢ 2-(5-8A-2- L @-3-l-4- AR N (46-2)

COOH
Cl

-0
|

[0423] [E]2-(5-F-2- 2@ A-3-Hl-4- A ZR A NAF (3.0 g, 8.6 mmol)f+
AcOH (10 mL) VAR FIIAZHCL (10 mL) - #ERGYHE100 CIREFF6/NRY -
REVIRYE - RSN B EIT B Oy 28 ZFE= 10/1U5HE YS2E
P)(3.0 g > TS%UER) » HRye kY] - MS (ESI) m/e [M-1]366.9 -

[0424] ZBEE3 © 2-(5-8-2- L | A-3-Hi-4- FH ELZRHL)-N-((3- EME I-2-5)

HHED) Ntz (46-3)
/N Cl
LIt o
N

/\O
|

[0425] &LBILEE B prat ey (B =P -1 By 5 A BB =
(46-3) < MS (ESI) m/e (M+1)* 494.0 -

[0426] 2PER4 : 8-F-3-(1-(5-F-2- L FAE-3-Hl-4- HH BLZEAR) £ BRI
[1,5-a]0tL T (46-4)
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Cl

A
NN

Cl
/\O

[0427] &84 E B o Bty (B & Y1 (11-8) M DUy 5 LB (B &%)
(46-4) - MS (ESI) m/e (M+1)" 475.9 -

[0428] ZBEES : 1.8-“F-3-(1-(5-F-2- L5 A-3-ill-4- FH ESRAL) £ AR
AL[1,5-a]ETH-(46-5)

Cl
Cl

N
NN N

Cl
-0

[0429] &K BU{EE B F BT alfy (B &P -9 ELEy 5 A B =P
(46-5) © MS (ESI) m/e (M+1)* 509.9 -
[0430] 2PBR6 : 1-F-3-(1-(5-F-2- L FAE-3-B-4- HH BLZEAR) £ )R

[1,5-a]0E0H:-8-[%(46-6)
NH,

®:<CI

Cl
~0

[0431] &EEAE & @I P AT Aty (B &) A1-100 A8 0Ly 5 LB E (B &%)
(46-6) - MS (ESI) m/e (M+1)" 491.0 -

[0432] BER7 @ (1-8-3-(1-(5-8-2- L8 A 3-il-4- FH B AL £ B BRI
[1,5-a]PbLOH-8- A el AL e 55 =T FE(46-7)
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[0433]  [m/1-2-3-(1-(5-F-2- £ S8 AL -3-il-4- BHELAED) £ B BRI [ 1,5-a]
MEETH-8-FE(1.5 g, 3.0 mmol) ~ —#F & 25 = T E5(2.0 g, 9.1 mmol) &ZEt;N (910
mg, 9.0 mmol){ETHF (30 mL) A E &Y F A — FH AL B E(DMAP, 40 meg,
0.3 mmol) « KEEAYIMEE RIEF2K - BORE S ZK(50 mL)#7#E » FEtOAc (3 X
30 mL)ZEHEY > 847K Na,SOLRZIE » JEMBIENE - RIS B i (b(d
Tl LB LBis= 10/ UFEDREIEYI(1.2 g STRUWER) » H A= EERS - MS (ESD
m/e (M+1)* 691.1 o

[0434] PEES © 3-G-(1-B-(-F =T EEHE) M E)-1-Z PR [1,5-a]
MEEO-3-A) £ B)-5- 8- 2- L R E-6- AR A WG £ Bi5(46-8)

Boc,_
N—-Boc

Cl

=
NN N

/\O
A

o7 o7 ™
[0435]  [mI(1-E-3-(1-(5-F&-2- £ S Ak -3-h-4- FH L ZRED) L AL BRI [1,5-a]
MEOH-8-E)nefe i Bl 5B ="TFa(1.2 g 1.7 mmol) - WAl ZFa(3.4 g, 34
mmol) ~ Et;N (860 mg, 8.5 mmol)f£ ZfE(20 mL) AV EEY) T 1 APA(OAC), (40
mg, 0.18 mmol) Kz = A FHZREL(110 mg, 0.36 mmol) « fREE PN, FRa& L AT
15/NB o RERESYIRYE - RIS YR IR B4 {L(FCHCl/ MeOH = 100/1

56133 B o 4212 H(EEIHRHE)
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AR BREIEY(160 mg, FHEY) - HAEEMIRY) - MS (ESI) m/e (M+1)" 663.2 -
[0436] 2BER9 : 3-G-(1-8-(Z-35 = T |AEH I EL)-1-ERME [ 1,5-a]
MR- 3-20) £L4%)-5-8-2- L \Ak-6- FHETRAD)-4-1f & | B L FE(46-9)

Boc

‘N—Boc
N;S_(CI
K/N N
Cl
o
O,N
0707

[0437] [E3-(3-(1-(8-((=-3B = T |EHAO N AR)- 1-FBRMEG[1,5-a] PRI
-3-7) LF5)-5-F-2- LR AE-6- AR WAL ZFE(160 mg, 0.24 mmol) £ 4H A H
fE(10 mL) AR 0 ALS- 5k 3RS 4.01+—-7-4% (DBU, 50 mg, 0.31
mmol) * KEREYHETOCFS/NE - KPR SVIRMEEFIEY)(200 mg, HHAY) - H
Bl HARY) - MS (ESD) m/e (M+1)* 724.2 ©

[0438] 25BR10 © 4-(3-(1-(8-FE - 1- RN [ 1,5-a]MEOH-3-55) £5)-5-F
-2- £ S As-6- AR MR E -2-fH (46-10)

NH,
Cl

=N
NN
-0

NH
0}

[0439] [E3-3-(1-(8-((=-3B = T |EHA) N AR)-1- FBKRMEG[1,5-a] PRI
-3-2) LF)-5- 8- 2- LR ER-6- AT A -4- i A T B £A5(200 mg, 0.28 mmol)f:
AcOH (10 mL)FHVESYIFINAFI(180 mg, 2.8 mmol) « FEEEYIEATLS/)N

RF - KPR EVIRBIRE - R B M -HPLCH{EEE]16 mg (12%)

55134 H » £ 212 HEHSRHAS)
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4-(3-(1-(8-HE - 1- BRI [ 1,5-a] b TH-3- ) £ F6)-5-F-2- L | A-6- FH AR EDIL
I8 E-2-fiE » LBy (o [E B - 'H NMR (400 MHz, CDCl5) § 7.17 (s, 0.5H), 7.16 — 7.14
(m, 1H), 7.12 (d, J = 5.2 Hz, 0. 5H), 6.91 (t, J = 4.9 Hz, 1H), 5.80 (d, J = 10.5 Hz,
1H), 4.65 — 4.57 (m, 1H), 4.51 — 4.39 (m, 1H), 3.94 — 3.78 (m, 2H), 3.75 (t, J = 9.9
Hz, 1H), 3.61 — 3.55 (m, 0.5H), 3.46 — 3.39 (m, 0.5H), 2.75 — 2.68 (m, 1.5H), 2.56 —
2.49 (m, 0.5H), 2.30 (s, 3H), 1.83 — 1.81 (m, 3H), 1.55 — 1.51 (m, 3H) - MS (ESI) m/e
(M+1)* 448.1 o

f&es | CXTH

¥ © Gemini-NX C18

RS 1211 em ID.x 150 cm L, 5 pm

g @ 20 ml/min

W 214nm

BEMH - ARIA © 7K(0.1% TFA)
YSEIB : CH;CN

B2
BFfH] (min) B HIB%
0.0 20
11.0 35
11.2 90
15.0 90
15.2 20
17.5 20

56135 B o+ 212 H(EEIHRHE)
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'H147
[0440]  5-(3-(1-(8-HEZk-1-@BRMENG [ 1,5-a] EHF-3- ) Z. B )-5-&-6-%-2-
RRNEEFE)HE-2(1H)-H(E&#47)

N7 N= N7 =
K/N , cl N cl
F F
LA s
\ NH \  NH
o) o)
{E&47 {LE&PI4TA {L&¥#747B
[0441) EREL ¢ 1-(3-)R-5-F-4-F - 2-FEEARE) £-1-[H(47-1)
0
cl
HO F

[0442] [/ 1-(5-8-4-3-2-FEEAE) £-1-Fi(38.0 g, 201 mmol){r AcOH
(500 mL)HHY7ZR FA0AL- RIS E-2,5- —FH(NBS, 53.8 g, 302 mmol) « KR &)
FESOCHEFR2K - RER SRS - K7 HPIFEOAC (500 mL)F&#E » FI7K(3 X 200
mL) ~ BE7K (200 mL)5Ei » 48K Na,SOLGZNKE » JEAENDRYR - B P4y B
B ATk 2 LlE= S0/ UABDEE]16.0 g GHHEY) 1-G-18-5-F-4-7-2-7%
B Z-1-F » H R iRy - MS (EST) m/e (M+1)" 266.9, 268.9 -

[0443] ZBER2 © 1-G-R-5-F-4-3-2- BN REAEFE) £2-1-FHd7-2)
o

[0444]  [5/1-G-IR-5-F-4-3-2-FHETFH) £-1-F1(16.0 g, 60 mmol) fz2-fil

56136 B o+ 212 H(EEIHRHE)
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k(204 g 120 mmol){EDMF (100 mL) #3257 T h ANaHCO; (10.0 g, 120
mmol) « KEEEYHE60CIBHE 15/ N - KRR S Y7 7K(100 mL)##E - FHEtOAc (3 X
100 mL)=£HY « & HFRVAEEMZKEG X 100 mL) ~ B7K(100 mL)y7ifk - 484K
Na,SO.HZ 1 > JEIEEYE - IR BT Ea b i/ 21 ZEs= 30/1
BHEEEN6.0 g 0 32%UFR) 1-3-8-5-F-4-HB-2-BNAEFE) L-1-F1 - Hiye=
R - 'H NMR (400 MHz, CDCl3) § 7.57 (d, J = 8.2 Hz, 1H), 4.48 — 4.37 (m,
1H), 2.61 (s, 3H), 1.32 (d, J = 6.2 Hz, 6H) -
[0445)] SHEE3 : 3-8-1-8-2-5-4- BN EE-5-(N-1-15-2-5) 7 47-3)
)‘j@m
Y
[0446] K EBLEAEE FI11FFratdy & A1-4) Py T BB (L&)
(47-3) - 'H NMR (400 MHz, CDCl;) § 7.21 — 7.18 (m, 1H), 5.20 — 5.10 (m, 2H), 4.52
— 4.46 (m, 1H), 2.10 — 2.08 (m, 3H), 1.29 — 1.25 (m, 6H) -

[0447] ZBER4 © 2-B-R-5-F-4-7-2-BANREAEFFHN-1-1547-4)
HO

Cl
PR
[0448) &K EALEE HI11 ATV (B &AL U T X FHLEY)
(47-4) - 'H NMR (400 MHz, CDCl) § 7.23 (d, J = 8.1 Hz, 1H), 4.63 — 4.52 (m, 1H),
3.71 — 3.59 (m, 2H), 3.52 — 3.41 (m, 1H), 1.41 (d, J = 6.2 Hz, 3H), 1.29 (d, J = 6.2
Hz, 3H), 1.23 (d, J = 7.0 Hz, 3H)

[0449] ZBEES @ 2-(3-1R-5-F-4-3-2- BN RAEFE) WL (47-5)
HO._.0O

Cl

0]
)\ Br
55137 H » £ 212 H(EHRHED)
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[0450] &EBAEE B+ ATatay (B &9 (11-6) M LAY )7 N (&)
(47-5) - MS (ESI) m/e (M+1)* 338.9, 340.9 -

[0451] ZBE%6 © 2-(3-1R-5-F-4-mi-2- BN FATFL)-N-(G-E M IH-2-5)

HHED) Ntz (47-6)
/N Cl
LK
N

(@)
T
() F
Br
[0452) KKRELAFEEHIIFETIA(EEYA1-DFELIEY 5 B H L&Y
(47-6) - MS (ESI) m/e (M+1)+ 463.9, 466.0 -

[0453] ZERT7 * 3-(1-3-1R-5-F-4-7-2- RN R ETE) £55)-8- DKM

[1,5-a]tE0H:(47-7)
Cl

N=
Cl
O
P
[0454) KRELAFEE TR (EEYA1-8)FH IR 5 B FH (L&Y
(47-7) - MS (ESI) m/e (M+1)+ 4459, 447.9 -

[0455] ZDEE8: 3-(1-(G-1&-5-F-4-3-2- RN FEAFE) L5)-1.8- FBkn:

AG[1,5-a]tkH(47-8)
cl

NIV
Cl
O F
P

55138 B o+ 212 EH(EEIHRHE)
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[0456] &EBU{EE B F BT alfy (b &P -9 ELEy 5 A B =P
(47-8)  MS (ES) m/e (M+1)* 479.9, 481.9 -
[0457] BBRO : 3-(1-(3-18-5-F-4-F-2- BN EEFE) L E)-1- Bk

[1,5-a]0E0H:-8-[#(47-9)
NH,
cl

Cl
Py

[0458]) 4G BUEEHI 1 H ATy (E &) A1-100 A8 LY 5 BB B &)
(47-9) - MS (ESI) m/e (M+1)* 461.0, 463.0 ¢

[0459] BERI10 : 5-(3-(1-(8-F&EL-1-EBRMEN( [1,5-a] 0tk IH-3- %) £ AS)-5- 5
-6-35-2-FL N AT AL E-2(1H) - (47-10)

[0460]  [F3-(1-(3-)R-5-F-4-%-2- BN REAFE) L5)-1-FBKEEf[1,5-a]
IETHE-8-H(250 mg, 0.54 mmol) ~ 5-(4.,4,5,5-PUEHEE-1,3,2-— S B BB T -2- 6 ) b e
-2-F5(140 mg, 0.63 mmol) &zNa,CO; (120 mg, 1.1 mmol){E BEEE(20 mL) K 7K (5
mL) P HE &) 1 APd(PPhs)s (30 mg, 0.026 mmol) » KRS YIHRE SRAL AN,
HH > FE100°CFE2/NEr - 2802 28N 7K (20 mL)#FE » F ZFk ZFE25H(3 X 20
mL) o e FREY A TRAE FTER /KRR » 80 /KNa,SO4(Na,SO)FZNE » JEIBILRAS -
RIS P AE Y IB AL R dr 4 (b — & He/MeOH = 10/17AR) S F160 mgTHHAZE
Yy o R H A E MR 1 -HPLC S 2B E &Y - (L&EWI4TA (15 mg > 5%
W, B—E R REEREREYD FALEY4TB (22 mg - 8%ULE, 5 {H K85
BEHVREEY) - B EERE - (bEYI4TATRHA R (S)-4H57¢

[0461] {E&%47 1 '"H NMR (400 MHz, CDCl5) § 7.57 (d, ] = 9.4 Hz, 1H),

744 (d,J=5.2Hz, 1H), 7.40 (d,J = 2.2 Hz, 1H), 7.33 (d, J = 8.2 Hz, 1H), 6.89 (d, J

56139 B o 4212 H(EEIHRIHE)
FCP-057958
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=5.1 Hz, 1H), 6.70 (d, T = 9.4 Hz, 1H), 4.79 (q, J = 7.2 Hz, 1H), 4.03 — 3.97 (m, 1H),
1.84 (d,J = 7.2 Hz, 3H), 1.23 — 1.20 (m, 6H)

[0462)] {E&H#147A : 'H NMR (400 MHz, DMSO-d6) & 11.90 (s, 1H), 7.60 —
7.32 (m, 4H), 7.03 (d, J = 4.9 Hz, 1H), 6.74 (s, 2H), 6.44 (d, J = 9.4 Hz, 1H), 4.87 (q,
J = 6.8 Hz, 1H), 4.02 — 3.83 (m, 1H), 1.63 (d, J = 7.0 Hz, 3H), 1.07 (d, J = 6.0 Hz,
3H), 0.94 (d, J = 6.0 Hz, 3H)  MS (ESI) m/e (M+1)* 476.1 -

[0463)] {E&#747B: 'H NMR (400 MHz, DMSO-d6) & 11.89 (s, 1H), 7.62 —
7.32 (m, 4H), 7.03 (d, J = 5.0 Hz, 1H), 6.73 (s, 2H), 6.44 (d, J = 9.4 Hz, 1H), 4.87 (q,
J =7.0 Hz, 1H), 4.00 — 3.85 (m, 1H), 1.63 (d, J = 7.0 Hz, 3H), 1.07 (d, J = 6.0 Hz,
3H), 0.94 (d, J = 6.0 Hz, 3H)  MS (ESI) m/e (M+1)* 476.1 -

[0464])

{2 CHIRALPAK IC
ERGT Dcm % 25 cm, Sum
R 3.0ML
EZINE 100%MeOH
D 18ml/min
Drdins [UV 220 nm
Y 35C
(ESANANIT 6mg/ml+F5B)HH
B ME-HPLC#KES BJ-Prep-Gilson-HPLC

EH48

[0465]  4-(3-(1-(8-F&Ek-1-EBKIENG [1,5-aMEH--3- B ) Z.B)-5- -6~ -2-
BENSEFE)NLIRLE-2-H (L E48)

55 140 | > 3£ 212 HEEHREAE)
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Q\:N N &:N N 'i/N_/N
>\o F >\0 F >\o F
{L&Pis | (LEPMSA | (Lomuse | (LEPHSC | (LomusD
[0466] >PEEL : 3-(1-G-I&-5-F-4-#-2- BN EEAFE) LH)-1-F-N-(2,4-

RS ETREDDRIEG[1,5-a]tETH-8-E(48-1)

[0467) HHEEY)@T7-8) (500 mg, 1.0 mmol) ~ (2,4- _HEE
mg, 1.2 mmol) FzNa,COs (130 mg, 1.2 mmol)7%}4i-PrOH (5 mL) « f£E
L=y
fig= 2/17AFEFEI550 mg 89%ULE) 3-(1-(3-)R-5-F-4-F
E)BRIAG[1,5-a]PEEOH-8-f -
A ER2 ¢ 3-(3-F-5-(1-(1- &-8-((2,4- _ H | A1 ) B B ) bR Mk If7
[1,5-a]utbo-3-55) £ B8)-2-Fi-6- N BEAE) WIE L L H5(48-2)

R4/ NS -

E)-1-Z-N-(2,4- —HE R

[0468]

FCP-057958

106143023

~

(0]
~
o NP
N

NN Cl
F
o
LS
S~
&

5141 | > 3£ 212 HEEFREAE)

FHGTE A0202

AEL) H (200
EYHEI0C
Y2 alll s o B SR B A b SR/ 2B S
2-ENEEEE) L
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[0469] [E]3-(1-3-IR-5-F-4-5-2- BN FEAFE) L5)-1-F-N-(2,4-—H
SEE N EDURIEAL[1,5-a]ECH-8-F% (550 mg, 0.9 mmol) K N7z LB5(1.8 g, 18.0
mmol)f£DMF (20 mL)HHYIE & i APd(OAC), (20 mg, 0.09 mmol) ~ = FHZEEL
(55 mg, 0.18 mmol) ;zNaHCO; (230 mg, 2.7 mmol) » EHE-SH) AN (ReEIAE 110
CHEFR2R - KRR EY) 28GR0 mL)F#RE - FEOAC (3 X 30 mL)ZEHY © &
FEYA A HZK(S0 mL) ~ BE7K(50 mL)5EH% » &80 /KNa,SOL5ANE » JEAE R4S ©
R )R BB I AT ai B(FH O J5/BtOAC = 2/175EE) 551150 mg (26%UTHR)
3-(3-F-5-(1-(1-F-8-((2,4- AT BB A BRI [ 1,5-a] It OH-3-55) £55)-2-
-6-FNRAEFE NI LB H = E@ERS - MS (EST) m/e (M+1)" 631.1, 633.1 ¢

[0470] >BEE3 : 3-G-F-5-(1-(1-F-8-((2,4- - H S8 B 1 A6 ) i L ) DRI il
[1,5-a]PbbOH-3-25) £55)-2-i-6- RN F AR -4- i B | 1 £ F5(48-3)

[0471] 2K BLAE & 46 2 Fy il iV (B & ) (46-N 1B LAY 7 BB (L &)
(48-3) ° MS (EST) m/e (M+1)* 692.2, 694.2 -

[0472] 20EF4:4-(3-(1-(8-PE - 1- RN [ 1,5-a] PEb - 3- ) £ ) -5-F-6-
F-2- TN R FD LR IE-2-FH(48-4)

-l

5142 | > 3£ 212 HEEPREAE)
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NH,
N= cl
N\_N__N
cl
PN
NH
o

[0473) &K EA{EE fl46 5 Fraii iy (b & 1) (46-10)MH (LY /7 L E L &)
(48-4) - F HASE M BUEME-HPLC B R EU{E L&) » {EEY48A (F—(H 2
&Y ~ 48B(E _{EEEY)) - 48C (E={EEEY) 48D (EIN{EEEY) » Hk
HEEEE o DBHEEY40AMB BRI = B L EY48A AL &Y148BF5 E K (S)-
ZHAEE -

[0474] {E&%48 1 '"H NMR (400 MHz, CDCl3) § 7.29 (d, J = 8.3 Hz, 1H),
7.23 — 7.19 (m, 1H), 6.94 — 6.88 (m, 1H), 5.75- 5.70 (m, 1H), 4.63 (q, J = 7.0 Hz,
1H), 4.19 — 4.08 (m, 2H), 3.73 — 3.55 (m, 2H), 3.49 — 3.42 (m, 1H), 2.78 — 2.72 (m,
1H), 2.66 — 2.47 (m, 2H), 1.84 — 1.81 (m, 3H), 1.46 — 1.43 (m, 3H), 1.42 — 1.39 m,
3H) - MS (ESI) m/e (M+1)* 466.1, 468.0 °

[0475] {E&%48A : '"H NMR (400 MHz, DMSO-d6) 6 7.83 (s, 1H), 7.37
(dd, J = 12.5, 6.8 Hz, 2H), 7.01 (d, J = 5.0 Hz, 1H), 6.73 (s, 2H), 4.78 (q, J = 6.9 Hz,
1H), 4.05 (dt, J = 13.0, 6.3 Hz, 2H), 3.62 (t, J = 9.5 Hz, 1H), 3.31 — 3.22 (m, 1H),
2.56 — 2.44 (m, 1H), 2.21 (dd, J = 17.0, 8.8 Hz, 1H), 1.62 (d, J = 7.0 Hz, 3H), 1.30 (d,
J=6.0 Hz, 3H), 1.24 (d, J = 6.0 Hz, 3H) - MS (M+H)* = 465.7 -

[0476] {E4%748B : 'H NMR (400 MHz, DMSO-d6) 5 7.81 (s, 1H), 7.37
(dd, J = 11.1, 6.8 Hz, 2H), 7.01 (d, J = 5.0 Hz, 1H), 6.74 (s, 2H), 4.78 (q, J = 6.8 Hz,
1H), 4.24 — 3.93 (m, 2H), 3.53 (t, J = 9.3 Hz, 1H), 3.19 (¢, J = 8.3 Hz, 1H), 2.57 (dd,
J=16.9, 11.0 Hz, 1H), 2.33 (dd, J = 17.0, 8.4 Hz, 1H), 1.63 (d, J = 7.0 Hz, 3H), 1.31
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(d, J=5.9 Hz, 3H), 1.24 (d, J = 6.0 Hz, 3H) - MS (M+H)" = 465.7 -

[0477)] {E&%748C : '"H NMR (400 MHz, DMSO-d6) 6 7.83 (s, 1H), 7.37
(dd, J =12.5, 6.8 Hz, 2H), 7.01 (d, J = 5.0 Hz, 1H), 6.74 (s, 2H), 4.78 (q, / = 6.9 Hz,
1H), 4.05 (dt, J = 13.0, 6.5 Hz, 2H), 3.62 (t, / = 9.4 Hz, 1H), 3.31 — 3.20 (m, 1H),
2.61 -2.41 (m, 1H), 2.21 (dd, J = 16.7, 8.3 Hz, 1H), 1.62 (d, J = 7.0 Hz, 3H), 1.30 (d,
J=6.0 Hz, 3H), 1.24 (d, J = 6.0 Hz, 3H) - MS (M+H)" = 465.7 -

[0478) {L&%748D : 'H NMR (400 MHz, DMSO-d6) 6 7.82 (s, 1H), 7.37
(dd, J =11.3, 6.8 Hz, 2H), 7.01 (d, J = 5.0 Hz, 1H), 6.74 (s, 2H), 4.78 (q, J = 7.0 Hz,
1H), 4.29 - 3.93 (m, 2H), 3.53 (t, / = 9.5 Hz, 1H), 3.19 (t, / = 8.2 Hz, 1H), 2.57 (dd,
J=17.7,11.4 Hz, 1H), 2.33 (dd, J = 17.3, 8.4 Hz, 1H), 1.63 (d, J = 7.0 Hz, 3H), 1.32
(d, J=6.0 Hz, 3H), 1.25 (d, J = 6.0 Hz, 3H) - MS (M+H)" = 465.7 -

[0479]

{2 CHIRALPAK IC
ERGT Dcm % 25 cm, Sum
R 3.0ML
EZINE 100%MeOH
D 18ml/min
Drdins [UV 220 nm
Y 35C
(ESANANIT 6mg/ml+F5B)HH
B ME-HPLC#KES BJ-Prep-Gilson-HPLC

BH49

[0430] 1-8&-3-(1-(5-&-2-Z&E:-4-7-3- (LU -2H- IR -4-2) 55 2.5 )
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KPS [1,5-a |PEEH-8-fi (1B 5 149)

NHy ¢ NH, ¢
NZ = N N™ = N
NN~ cl XN~ cl
F F
e /0
o o
fE&Y149 {EEPI49A {E&1749B
[0481] 2PEEI : 1-(5-F&-3-(3,6- & -2H-IRIF-4-5)-2- L E - 4-B A E) £
-1-fid(49-1)
0 cl
F
/7O A
o

[0482) H41-(5-F-2- 2 EE-4-5-3-MEE) 2 - 1-FF(10 g, 29.24 mmol) -
2-(3,6- & -2H- IR -4- £ )-4,4,5,5- PO B 6-1,3,2- S AR IR CHE(9.2 g, 43.86
mmol) ~ Pd(dppf)Cl, (1.3 g, 1.75 mmol) &zNa,CO; (7.75 g, 73.1 mmol){F _IE{7z(250
mL) &ZH,0 (50 mL)FHYEIRAEN R G MESOCIRFEIRR - RS R & VIaEhy s

TR LW LBEZEAL(100 mL x 2) o & GFAYA T F B /K (150 mL)ZE6I:
Na SO,z - REAEIZE T - RIS Bt fethaibCamlt « L=
10:HBEHEEY) HEEETIERR6.6 g° 76%U7R) - MS (ESI) m/e (M+1)" 299.1 -

[0483) B2 : 1-(5-8-3-(3,6- _ G -2H-IRIF-4-5)-2- ~ S H-4-F ) 7,
-1-i%(49-2)

55 145 | > 3£ 212 HEEFREAE)
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HO Cl

/0
O

[0484] & 1-(5-F-3-(3,6- _F-2H-IRIF-4-55)-2- L E|E-4-F AR L-1-F
(5 g, 16.78 mmol) &zPtO, (190 mg, 0.84 mmol){£ Z.fE 7 B5(100 mL)h §3 & SR AE
= AT ERBE TI(4 atm) NBFERRR o RSP &MY R L0 o BT ZERE: o
BRI R BB e A b CEHRE © 2R Ale= SIDERFEEHEEY) » HE=
EOER(3.7 g0 T4%ULR) - 'H NMR (400 MHz, CDCLy) 5 7.38 (d, J = 8.4 Hz, 1H),
5.13 (q, J = 6.4 Hz, 1H), 4.10, 4.08 (dd, J = 11.2 Hz, J = 4.0 Hz, 1H), 3.88-3.80 (m,
2H), 3.52-3.47 (m, 2H), 3.23-3.17 (m, 1H), 2.32-2.20 (m, 2H), 1.57-1.53 (m, 2H),
1.49-1.45 (m, 6H) » MS (ESI) m/e [M+1-H,0]" 285.1, 287.1 -

[0485) EE3 © 1-5-F-2- L R 5-4-%-3-(UE-2H- IR -4-F) A F) £-1-
Fil(49-3)

[0486] A= m (Al 1-(5-2-3-(3,6- & -2H-0KIF-4-55)-2- £\ A-4-FARE)
Z.-1-F2(100 mg , 0.33 mmol)fEDCM (50 mL)Hf2% Hb i A Dess-MartinZ8 7]
(210 mg, 0.495 mmol) » FFZERSYHLZRBH VNG « B RIE RSV EEE
% o RITEHYIEH B B ECRUhE © ARR ZlE= 10:D)FETEHEEY » &
B EEEREG0 mg  61%U%) - 'H NMR (400 MHz, CDCl3) § 7.52 (d, J = 8.4 Hz,
1H), 4.11 (dd, J = 11.2 Hz, J = 4.0 Hz, 2H), 3.83 (q, J =7.2 Hz, 2H), 3.53-3.47 (m,
2H), 3.35-3.28 (m, 1H), 2.60 (s, 3H), 2.30-2.25 (m, 2H), 1.57-1.55 (m, 2H), 1.44 (t, J
= 6.8Hz, 3H) - MS (ESI) m/e (M+1)* 301.1, 299.1 -

5 146 [ > 3£ 212 HEEHREAE)
FCP-057958

106143023 FH YR A0202 1073141992-0



1762534

[0487] 25E%4 : 2-(5-F-2- L5 A-4-5-3-(PU G- 2H- IRIR-4- 26) ZR 5D N -2-

[7(49-4)

OH
0]
/_

[0488) {EOC[A/1-(5-8-2-7 G 5-4-5F-3-(TU G -2H-RIF-4-F5) L) 7, - 1-
FE(100 mg, 0.33 mmol)f£THF (50 mL)F #7511 ACH;MgBr (0.5 mL, 0.499
mmol, IM{ETHFH) « & & R &Y 2 RIBFE2/NTF « I ANHLCI (ag, 20 mL) >
RE7KIER 2B LBE2EAL(50 mL x 2) » K& GHFETF g FTEIZK (50 mL)JSefkll 4%
Na,SOHZIE < RIATIE 22283k - ISV IR gt di bCailt: ZB ZhE=
SDHFEIFHEIEEY)  HhEEREREE®4 mg > 79%Ur%) - 'H NMR (400 MHz,
CDCl5) 8 7.28 (d, J = 8.4 Hz, 1H), 4.11 (dd, J = 11.6 Hz, 4.4 Hz, 2H), 3.93 (q, J = 7.2
Hz, 2H), 3.53-3.47 (m, 2H), 3.15-3.08 (m, 1H), 2.33-2.29 (m, 2H), 1.59-1.56 (m,
8H), 1.51 (t, J = 6.8Hz, 3H) - MS (ESI) m/e (M+1)* 299.1 o

[0489) SHEES 1 4-(3-F-6- 2 EHE-2-5-5-(N-1-1%-2-5) =) PU &G -2H-1R

I(49-5)
Cl

/—O

O

[0490) {EZ R [A2-(5-5-2- 2 8 B -4 -3-(TU G -2H-IR I -4-55) A 50
22-f5(800 mg, 2.72 mmol)7ECH,Cl, (10 mL)FH#y5 & T ATFA (5 mL, 6.73
mmol) » K[ SER GYHEZIRIEFE/ NEF o KRB E 2276 %% - R YA CHCly
(50 mL) - /il ANaHCOj5 (aq, 20 mL) » 7K fg FHCH,Cl, (50 mL x 2)Z£HY « & HFHY
A 1% JE FEE7K (50 mL) SRl 48N, SOMZNE - AR EZE S - HEEYE IR
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HEMfA(bCaRE: A8 ARE= 10:DEFFHRII{EEY) - RS tlikY)(650
mg > 80%U %) - 'H NMR (400 MHz, CDCl;) § 7.09 (d, J = 8.4 Hz, 1H), 5.16-5.15 (m,
1H), 5.08-5.08 (m, 1H), 4.09 (dd, J = 11.6 Hz, 4.0 Hz, 2H), 3.81 (q, J = 7.2 Hz, 2H),
3.53-3.47 (m, 2H), 3.37-3.29 (m, 1H), 2.32-2.22 (m, 2H), 2.10 (s, 3H), 1.60-1.51 (m,
2H), 1.34 (t, J = 7.2 Hz, 3H)  MS (ESI) m/e (M+1)* 299.1 o

[0491) 25EE6 : 2-(5-8.-2- 2 E 5 -4-5.-3-(U 5 -2H- IR IR-4- 5) FE ) 4 - 1-

fi5(49-6)
oH ¢

/—O

O

[0492] {EZmKBH; (20.2 mL, IM{ETHF)JIA£4-G3-F-6- LEHE:-2-
Fa-5-(N-1-J-2-B) 4 F) PU - 2H-IRIFS (600 myg, 2.02 mmol) o i K IR VAL =
A ARFERRT A0 ANaOH (2M ag, 5 mL)» I AH0; (5 mL)i il ANaHSOj (ag, 20
mL) < j{§7K & £ 8 LBEFE (S0 mL x 2) & (AT 1R AR /K (50 mL) el
«ENa,SOFZIE - FEATIARRT - BIRE VISR BRIl L=
SIDSRTEE LAY - HABOERERS440 mg - 68%U) - 'H NMR (400 MHz,
CDCl3) § 7.13 (d, J = 8.4 Hz, 1H), 4.11-4.07 (m, 2H), 3.85-3.77 (m, 2H), 3.72-3.68
(m, 2H), 3.52-3.46 (m, 2H), 3.34-3.21 (m, 2H), 2.33-2.24 (m, 2H), 1.64-1.55 (m, 2H),
1.47 (t,J =7.2 Hz, 3H), 1.22 (t, J = 7.0 Hz, 3H) » MS (ESD) m/e (M+1)* 317.1

[0493] 5ERT7 1 2-(5-FA-2- L8 H-4-F-3-(TU & -2H- IR Fg-4- 8) 350 P

(49-7)

/—O

O
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[0494) FEZEB[A2-(5-F-2- L S5 -4 -3-(TUE -2H-IRIE-4- ) HEEDH N
-1-fi£(200 mg, 0.63 mmol){FCH,Cl, (50 mL)H {7578 9 /11 A Dess-Martinz8 75](401
mg, 0.946 mmol) - MR GYIEZRIEHE NG o KRSV EZEZEE -
TR B R A CCE R £ 2fE= 10:DBEFERLLEY > Ehoe
EE2(120 mg > 61%U%) - 'TH NMR (400 MHz, CDCl3) 8 9.63 (d, J = 0.8 Hz, 1H),
7.03 (d, J = 8.0, 1H), 4.10 (dd, J = 11.4, 4.1 Hz, 2H), 3.91 (q, J = 7.1 Hz, 1H), 3.82 —
3.73 (m, 2H), 3.55 — 3.44 (m, 2H), 3.28 — 3.18 (m, 1H), 2.44 — 2.20 (m, 2H), 1.59
(dd, J = 14.1, 12.3 Hz, 3H), 1.50 — 1.35 (m, 6H) - MS (ESI) m/e (M+1)* 315.1 -

[0495) SHEES 1 2-(5-8-2- 2L 5-4-5.-3-(TU G 2H-IR I -4-50) S 5D N s

(49-8)
OH cl

/—O

o]

[0496) {128 [A2-(5-8-2- 2 E F-4-5,-3-(TU G- 2 H-IRIF-4- 55 50 ) Py
(180 mg, 0.57 mmol){£ A FE (50 mL)H A& &+ il AKMnO, (181 mg, 1.15
mmol) o & [ MR S WHE = R HE 1/ NEF - il ANa,COs (aq, 20 mL) LAFEEIpH A9
REE G )8 2 T8 FiMeOr-Bu (50 mL)ZEHY « &L 1IN HCI# /K fgpH FHE7 5
A& R LB ZBEZEEL(50 mL x 2)U 48 Na,SOHZNKE - AT 2 35 2 THEME
&) HoB IR EEE(155 mg > 82%UT %) - 'H NMR (400 MHz, DMSO-d6) § 12 .44

3-5

-

(s, 1H), 7.32 (d, J = 8.4 Hz, 1H), 3.96-3.91 (m, 3H), 3.87 — 3.73 (m, 2H), 3.45-3.33
(m, 2H), 3.24-3.17 (m, 1H), 2.08 — 1.99 (m, 2H), 1.59-1.53 (m, 2H), 1.42 - 1.31 (m,
6H) - MS (ESI) m/e (M+1)* 331.1 -

[0497] 2PER9 2-(5-FA-2- L &E-4-%-3- (PR -2H-IRIg-4- ) 5 72)-N-((3-
FUETH-2-55) H ) N iRz (49-9)
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N Cl
Cl%N O, -
NS
0

[0498) H52-(5-F-2- 2 A E-4-5-3-(PUE -2H-IR R -4-F) AR ELH N IE (180
mg, 0.57 mmol) + (3-ZPtEH-2-E5) FH g _EBEZES (95 mg, 0.44 mmol) ~ EDCI (161
mg, 0.54 mmol) ~ HOBt (73 mg, 0.54 mmol) & DIPEA (285 uL, 1.63mmol){£CH,Cl,
(50 mL) SREYEIRAE ZRARFE3/NEF < (7] SR &P I ANHLCI (ag, 50 mL) © 7K
KIERCH,CL, (50 mL)ZEHY © & HFHYA#EE FINaHCO; (ag, 50 mL) ~ EE/K(S0
mL)JE R 48 Na,SO4HZ I  REAEIZR T - iR )68 RY B @A 4B (CH.Cly:
MeOH =100: )&E([FEIA{L&Y) H B )% 'H NMR (400 MHz, CDCl;) § 8.37
(d, J=2.5Hz, 1H), 8.30 (d, J=2.4 Hz, 1H), 7.34 (d, J =8.2 Hz, 1H), 4.64 (t, /=5.2
Hz, 1H), 4.14 — 3.99 (m, 3H), 3.90 — 3.80 (m, 2H), 3.62-3.47 (m, 2H), 3.26-3.19 (m,
1H), 2.26-2.19 (m, 2H), 1.62-1.45 (m, 8H) - MS (ESI) m/e (M+1)" 456.1

[0499] ZPERI10 : 8-F-3-(1-(5-F-2- LR E-4-5F-3-(PUE -2H-IRIFE-4-EL) 7%

B LAERBRMET[1,5-a] 0L (49-10)
cl

NE ==

K/N /N cl

e
o
[0500] F£ =R H2-5-F-2- 4 & E -4 & -3-(IU & -2H- Ik IF -4- £L ) 7%
Ho)-N-((3- AL TH-2-55) FH ED) W BiRf% (850 mg, 1.86 mmol) Kz PEETE(1.02 g, 13.02
mmol)7ECH,Cl, (150 mL)FHYE R IIATLO (2.62 g, 9.32 mmol) ° &2 &R =
PIEE IR A /N » IIAHL0 (50 mL)iE R &4 CHoClh (50 mL)ZEHY - A
P A EE /K (50 mL)ZEffill €ENa,SOHZIE - R ARIZRET © f 5% By IR AL JE i
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4l {E(CH,Cly: MeOH =100: )EZIFERIE&Y) » HoRy s (tE B (650 mg, 80%) - 'H
NMR (400 MHz, CDCl5) § 7.84 (s, 1H), 7.62 (d, J = 4.9 Hz, 1H), 7.28 (d, J = 5.0 Hz,
1H), 7.13 (d, J = 8.1 Hz, 1H), 4.78 (q, J = 6.8 Hz, 1H), 4.17 — 4.02 (m, 2H), 3.90 (tt,
J=16.1, 8.0 Hz, 2H), 3.51 (t, J = 11.8 Hz, 2H), 3.24 (t, J = 12.3 Hz, 1H), 2.27 (ddt, J
= 18.9, 9.4, 8.0 Hz, 2H), 1.89 (d, J = 7.0 Hz, 3H), 1.63 — 1.46 (m, 5H) - MS (ESI) m/e

(M+1)"437.2

[0501] ZPEELL: CE3-(1-5-F-2- L 47 -3-(WU R -2H- DRI -4-
EOZRAEL) LA BRI [ 1,5-a] ELTH(49-11)
cl g
F
/0
o

[0502) #EZBA8-E-3-(1-(5-5E-2- £ 53 -4-5,-3- (P05 -2 H- IR IR -4-£L) 3
) LABRIEN[1,5-a] 0t (300 mg, 0.68mmol)f£DMF (10 mL) YA R 1A L-
FNEIENE-2,5- " HF(NCS, 137 mg, 1.03 mmol) « KR JEE SPIESOCIFE /NG
PIAHO (50 mL)IRFEEYIA LB LBEZ<ELU50 mL x 2) - FFAH#ERH,0 (50
mL x 2) ~ B7K(50 mL) R &S Na, SOEZ 88 - REAEIZRG: - KR8y B g
M4t {E(CHLCl: MeOH =100: DISETEHUEEY) » H = EERS(180 mg @ 56%U
%) '"H NMR (400 MHz, CDCl3) § 7.57 (d, J = 5.0 Hz, 1H), 7.23 (d, J = 5.0 Hz, 1H),
7.12 (d, J = 8.0 Hz, 1H), 4.68 (q, J = 7.2 Hz, 1H), 4.16 — 4.04 (m, 2H), 3.91 (q, J =
6.8 Hz, 2H), 3.51 (t, J = 11.7 Hz, 2H), 3.29-3.20 (m, 1H), 2.42 — 2.13 (m, 2H), 1.85
(d, J=7.1 Hz, 3H), 1.64 — 1.45 (m, 5H) -~ MS (ESI) m/e (M+1)* 472.1 -

[0503] SEE12 : 1-8-3-(1-(5-5-2- L. 5 -4-5,-3- (P05 -2 H- IR -4-£L) 3
) LRI [1,5-a] PEETH-8- i (49-12)
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K/N A cl

[0504] #1.8-—&-3-(1-5-F&-2- L E E-4-F-3-(TU S -2H- IR MR -4- BL ) 7%
) LEHBRME[1,5-a]fEETH(180 mg, 0.38 mmol)fENHa/i-PrOHEE(S mL) HYE
BALHEE FIECHEIEIRE - BIERER - BRYEYELW B EfTa(b
(CH,Cl,: MeOH =50: )8 EHL&Y) - HEHAVETERS » K EFS S E i 4:-HPLC
BFREITENULEY) - KO aERROS5 mg @ S5%UER) « KLY —L 8
MR TR R E Y 1EEY49A (22 mg, B KA EBY) Kb
EYJ49B (28 mg, (R ISAREIVEREY)) o IBEHEEP40AMEEEY = 1k
EYIA9ATETE Fy(S)-4HRE -

[0505] {E&4%749 : 'H NMR (400 MHz, DMSO-d6) § 7.33 (d, J = 5.0 Hz,
1H), 7.24 (d, J = 8.3 Hz, 1H), 6.99 (d, J = 5.0 Hz, 1H), 6.78 (brs, 2H), 4.79 (g, J = 6.9
Hz, 1H), 4.01 — 3.80 (m, 3H), 3.75 — 3.65 (m, 1H), 3.45 - 3.36 (m, 2H), 3.19 (t, J =
12.0 Hz, 1H), 2.16 — 1.87 (m, 2H), 1.71 — 1.45 (m, 5H), 1.39 (t, J = 6.9 Hz, 3H) - MS
(EST) m/e (M+1)*453.1 -

[0506] {E&¥749A : 'H NMR (400 MHz, DMSO-d6) § 7.33 (d, J = 5.0 Hz,
1H), 7.24 (d, J = 8.3 Hz, 1H), 6.99 (d, J = 5.0 Hz, 1H), 6.78 (brs, 2H), 4.79 (g, J = 6.9
Hz, 1H), 4.01 — 3.80 (m, 3H), 3.75 — 3.65 (m, 1H), 3.45 - 3.36 (m, 2H), 3.19 (t, J =
12.0 Hz, 1H), 2.16 — 1.87 (m, 2H), 1.71 — 1.45 (m, 5H), 1.39 (t, J = 6.9 Hz, 3H) - MS
(EST) m/e (M+1)*453.1 -

[0507] {E&%749B : 'H NMR (400 MHz, DMSO-d6) § 7.33 (d, J = 5.0 Hz,
1H), 7.24 (d, J = 8.3 Hz, 1H), 6.99 (d, J = 5.0 Hz, 1H), 6.78 (brs, 2H), 4.79 (g, J = 6.9
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Hz, 1H), 4.01 — 3.80 (m, 3H), 3.75 — 3.65 (m, 1H), 3.45 - 3.36 (m, 2H), 3.19 (t, J =
12.0 Hz, 1H), 2.16 — 1.87 (m, 2H), 1.71 — 1.45 (m, 5H), 1.39 (t, / = 6.9 Hz, 3H) - MS
(ESI) m/e (M+1)*453.1 »

[0508])
58 CHIRALART Cellulose-SB
ERGT Dem < 25 cm ,Spm
DREq] 1.2ML
EZ UL Hex:EtOH=90:10
i 20ml/min
Drgns [UV 220 nm
IS 35C
(EEravravli 14.4mg/ml T B
B ME-HPLC#ES BJ- Prep-Gilson-HPLC
BEHIS0
[0509] 1-8-3-(1-(5-8-2- Z& Be-4- AT E) 25 BRI [ 1,5-a]0EhLH-8-
BEUEEYIS0)
NH, gy
/0
[0510) PBRL : 1-(5-8-2- L | AEE-4- AR £-1-FH(50-1)
o) Cl
/0

[0511]  FEZIRIA1-(5-F-2-FEH-4-FHESRE) £-1-ffd(5.0 g, 27.08 mmol)

55153 B o 4212 H(EEIHRIHE)
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L2 Y5E(8.45 g, 54.17 mmoD)fEDMF (50 mL)HHVARFIIAKLCOs (5.60 g,
40.62 mmol) - K EREVHES CIRFSR - TIAHO (100 mL)IFRESYIA
LB ZBEEFH(100 mL x 2) - FFAHEAHO0 (50 mL x 3) ~ B37K(50 mL) Lkl &%
Na,SO4HZR © K ARZRET © R R VIR P A e (ECiml: LBE LHs=20:1)
BEFEHLEY)  HAEEREREG4 g T7%U0F) - 'HNMR (400 MHz, CDCLy) 8
7.74 (s, 1H), 6.80 (s, 1H), 4.11 (g, J = 7.0 Hz, 2H), 2.60 (s, 3H), 2.38 (s, 3H), 1.48 (t,
J=7.0 Hz, 3H) - MS (ESD) m/e (M+1)*213.1 »

[0512] 25ER2 © 1-(5-F-2- ZFA-4- AT A £-1-F5(50-2)
cl

HO >:<
/—O

[0513) {Ez=JRIA1-5-F-2- L8 FHE-4-HEFXFE) L-1-HH(5.50 g, 25.94
mmol){+MeOH (50 mL)HHY%7%& # /i1 ANaBH,4 (2.96 g, 77.8 mmol) - &K JERS
VL )RIBFEIRTR - FATIZER: o R YEW B Eihd bCaHE: ZfkA
fis=5:D)SRITEEHESY) - HEEGEREG.6 ¢ 100%U%) - 'H NMR (400 MHz,
CDCly) § 7.28 (s, 1H), 6.71 (s, 1H), 5.03 (q, J = 6.5 Hz, 1H), 4.05 (q, J = 7.0 Hz, 2H),
2.52 (brs, 3H), 2.33 (s, 3H), 1.55 - 1.36 (m, 6H) -

[0514] ZEE3 & 1-F-5-(1- R LHE)-4- L 5 A-2-FHETR(50-3)
cl

Cl >:<
/—O
[0515] AEZ0RIA1-5-F-2- Z R AE-4-HEAE) £-1-F%(5.60 g, 26.17
mmol){FCH,Cl, (50 mL) AR FH1ASOCI, (3.70 mL, 52.14 mmol) - 7 fEE,
YL ZRIBFE2/ N o REBEIZE o [REEYFI1ANaHCO; (ag. 100 mL) K
CH,Cl, (100 mL) - B HELNa,SOGZ e 22 & RS FITHIA L&Y - H 5
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ESERYI(5.3 g 87%UER) - 'H NMR (400 MHz, CDCL3) § 7.45 (s, 1H), 6.71 (s, 1H),
5.51 (q, J = 6.8 Hz, 1H), 4.04 (q, J = 7.0 Hz, 2H), 2.34 (s, 3H), 1.78 (d, J = 6.8 Hz,
3H), 1.43 (t, J = 7.0 Hz, 3H) ©

[0516] PER4 1 2-(5-F-2- L& A-4-H AR ) NAE(50-4)
|

NC ;:j
/—O

[0517) AE=CRIA1-FR-5-(1- R L E)-4- LA A -2- AR (5.30 g, 22.84
mmol) ZKI (2.27 g, 13.70 mmol)7EDMF (50 mL)Hf9%% 1 ANaCN (1.75g,
36.55 mmol) o KSR EYIAE65 CIRFEIRR - MIAHO (150 mL)IGRFEEYIH
LB ZBe=EAL(100 mL x 2) » K2 I H,0 (50 mL x 3) ~ BH7K(50 mL)Fefk 4%
Na,SO,HZ 1 « BB TIZRGE - KR I8 BB @t e b CR il LB LfE=20:1)
FEEY » HEEEERRQR.6 g > S1%YE) - MS (ESI) m/e (M+1)7224.1 -

[0518) EES 1 2-(5-F-2- L F&-4-FHEA R N (50-5)
C

HOOC ;:j
//—O

[0519] AEZJR[A2-(5-8-2- L EA-4-HEAE) ARG (200 mg, 0.90 mmol)
FEEtOH (5 mL)FHy72% 1 ANaOH (180 mg, 4.48 mmol)FEH,O (5 mL)H A%
K - R EREVIEIRIREE2K » REBRIZEEE - JIAHCI (2M aq) AFEEIpH £3-5
7Kg H LB LBEZEH(100 mL x 2) o & HFEYA TR Na SO g2kl B 22 25 4%
BEEY) > HEEEERE(140 mg > 65%U%) - 'H NMR (400 MHz, DMSO-d6) §
7.15 (s, 1H), 6.97 (s, 1H), 4.07 — 3.96 (m, 2H), 3.81 (q, J = 7.2 Hz, 1H), 2.28 (s, 3H),
1.29 (t, J = 7.1 Hz, 6H) - MS (ESI) m/e (M+1)*243.1

[0520] PBR6 : 2-(5-F-2- L & As-4- AR EL)-N-(B- A ML H-2- ) FHED)
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HHEHZ (50-6)
H
N Cl
C'%Nm
NS
[0521] «EBAEE G o prak ey (b &Y T-8) M U8y H B L&)
(50-6) - 'H NMR (400 MHz, DMSO-d6) & 8.60 (d, J = 2.5 Hz, 1H), 8.43 (d, J = 2.5
Hz, 1H), 8.28 (t, J/ = 5.4 Hz, 1H), 7.24 (s, 1H), 6.95 (s, 1H), 4.49 (d, J = 5.5 Hz, 2H),
4.08 — 3.88 (m, 3H), 2.28 (s, 3H), 1.34 — 1.25 (m, 6H). MS (ESI) m/e (M+1)"
368.1
[0522] BT : 8-&-3-(1-(5-F&-2- L | A-4-FH EIRED) L E)BRMEL[1,5-a]

MHEIH(50-7)
Cl
NZ =

/0
[0523] &E8fe B 41 ATl A E &P T- DMLY 5 A B (L &)
(50-7)- '"H NMR (400 MHz, DMSO-d6) § 8.06 (dd, J = 5.0, 0.7 Hz, 1H), 7.85 (s, 1H),
7.40 (d, J =5.0 Hz, 1H), 7.08 (s, 1H), 6.97 (s, 1H), 4.92 (q, J = 7.0 Hz, 1H), 4.05 —
3.85 (m, 2H), 2.26 (s, 3H), 1.65 (d, J = 7.1 Hz, 3H), 1.16 (t, J/ = 6.9 Hz, 3H) - MS
(ESD m/e (M+1)*350.1
[0524] ZEES © 1-08-8-5-3-(1-(5-F-2- L | A-4- FH AT L) BRIE T
[1,5-a]0tkCFH(50-8)

Cl Br
N= =
N
) 1@
/0
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[0525] &KEAAEF G150 Fr iy &P (T- 10/ L8y 7 KB FH (L& Y)
(50-8) - 'H NMR (400 MHz, DMSO-d6) & 8.13 (d, J = 5.1 Hz, 1H), 7.41 (d, J = 5.0
Hz, 1H), 7.15 (s, 1H), 6.96 (s, 1H), 4.88 (g, J = 7.0 Hz, 1H), 4.00 — 3.80 (m, 2H),
2.27 (s, 3H), 1.61 (d, J = 7.1 Hz, 3H), 1.12 (t, J = 6.9 Hz, 3H)  MS (ESI) m/e (M+1)*
428.0

[0526) PEE9 : 1-R-3-(1-(5-8-2- L EFs-4- AR R L B DRI [1,5-a]
DL IF-8-f(50-9)

NH» Br

N= = N
) j\g

/0

[0527] &KEAAEE G i {E& -1 =N FE (LY
(50-9) - 'H NMR (400 MHz, DMSO-d6) 5 7.29 (d, J = 5.0 Hz, 1H), 6.99 — 6.65 (m,
3H), 6.71 (brs, 2H), 4.75 (g, J = 6.9 Hz, 1H), 4.02 — 3.95 (m, 2H), 2.26 (s, 3H), 1.57
(d, J=7.0 Hz, 3H), 1.21 (t, J = 6.9 Hz, 3H) - MS (EST) m/e (M+1)* 428.0

HHi51
[0528] 1-8]&-3-(1-5-&-2-Z 8 E 4-F E-3-IEAUEE) 2. &) bRk Nt
[1,5-a]utkiH-8- 2 ({L&#51)
NHy ¢ NHz ¢ NHz ¢

N“ = N7 = N7 N=
/0 N /0 N /0 N\>
» o G
{s=x?/nl| {E&YIsS1A {E&%I51B
[0529) SFER1 : 1-(5-4-2 b4 3 R L) 2,1 (51-1)
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Cl
HO

NO,
[0530] 7FEOCIH1-(5-F-2- 58 A-4-FHESRE) £-1-FH(1 g, 5.42 mmol){E
H,S0, (5 mL)HHY7E K F /1 ANaNO, (690 mg, 8.12 mmol) - ¥ 2 /R &0 CH#
FEO.S/NE R IECR GBI KT » KEATREY/KfEH 2B ZBRZEHL(250 mL x
2) « 1R A 7K (100 mL) SR A8 Na, SORZ)E « BUATIZERS « KIS
BREERabCahlt: 28 =10 )RR HILEY - Hh=aERR 770
mg > 62%U#) - "H NMR (400 MHz, CDCl;) § 12.60 (s, 1H), 7.84 (s, 1H), 2.66 (s,
3H), 2.38 (s, 3H) - MS (ESI) m/e (M+1)* 230.0
[0531] DER2 © 1-(5-F-2- L@ A-4-FHA-3-B AR BN £- 1-FH(51-2)
i Cl
Jove
NO,
[0532]  f5 =08 (4] 1-(5- B -2- PO BE -4- HH AL -3- B RS A ) £ -1-Ffd (450 mg,
1.96 mmol) & il 7. §7%(613 mg, 3.93 mmol)ZEDMF (20 mL)F {92 % - i1 AK.CO;
(676 mg, 4.90 mmol) - ¥ i FESR & PI{165 CHFEIRTR - 11 AH.0 (50 mL)Wi#E R4
VIR LB LBEZEHL(100 mL x 2) © &A1& FH,0 (100 mL x 3) ~ BE7K (50 mL) e
88 Na,SOLFZIE « REARIZERS - KR S B Bt d boa bt 2B ZBE=
10: YSEEY) » A EERE384 mg > 76%U%) - 'TH NMR (400 MHz, CDCl;) §
7.73 (s, 1H), 4.02 (q, J = 7.0 Hz, 2H), 2.63 (s, 3H), 2.34 (s, 3H), 1.37 (t, J = 7.0 Hz,
3H) - MS (ESI) m/e (M+1)* 258.0 o
[0533] 0B%3 @ 1-B-fFHE-5-F-2- L fE-4-F EARH) 2,-1-[H(51-3)

Cl
/\O

NH»
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[0534] 1£657TC [r/1-(5-8-2- L FA-4- FHA-3-H AR ED) £-1-fH (360 mg,
1.40 mmol) FZNH,Cl (600 mg, 11.2 mmol){£EtOH: H,O (1:1, 50 mL / 50 mL) Y
R IIAFE#7(364 mg, 5.60 mmol) o K fEREYIAE6S CIFES/NEF » R fE
RO LIRS - KRGV B AEEZEH(100 mL x 2) A g FHEE K
(100 mL) &8 Na,SOFZNE o FRHARIZEER © KR B Y8y BB et 4B CaH
t: £ ZB5= 5123 DEREY LB EEEQ206 mg > 65%UR) - 'HNMR
(400 MHz, CDCl;) § 7.26 (s, 1H), 3.90 (q, J = 7.0 Hz, 2H), 2.59 (s, 3H), 2.27 (s, 3H),
1.41 (t, J = 7.0 Hz, 3H) » MS (ESI) m/e (M+1)* 228.0 ©

[0535] “PER4 1 1-(5-F-2- L As-4- AL 3-SR E) £-1-FH(51-4)
0 Cl

o,
o
[0536] £ 0% A 1-3-f 2 -5- 8 -2- LR A-4-H AR A) £-1-Fi (4.8 g,
21.14 mmol) ;7 1-8-2-2- )R L8 F) L 5E(24.5 g, 105.73 mmol)EDMA (100 mL)H-
AR IIAKCO; (6.08 g, 44.06 mmol) ° Kt SR G465 C IR A HLIRFFIR
& o MAH0 (50 mLOREE &Y LBk LBEZEAL(100 mL x 2) - A &R H,0
(100 mL x 3) ~ B&7K(50 mL)JE &1 48 Na,SOEZ R © BEATIZERS TR B )aE 1Y I
R bCahE: LM AlE=4DEREY) > HhedERR2.S g0 T6%ULFR) -
MS (ESI) m/e (M+1)" 298.1 -
[0537] ZBEES & 1-(5-F-2- L\ A-4-FHA-3- UG IR D) £-1-%(51-5)

OH
Cl

O
N
)
[0538] &HI{GFEW2H ALY QMU B EHLEY

56159 B o+ 212 H(EEIHRHE)

N
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(51-5) > 94.5%L#% - "H NMR (400 MHz, CDCl5)§ 7.23 (s, 1H), 5.10 (q, J = 6.4 Hz,
1H), 3.99 — 3.67 (m, 6H), 3.28 — 2.78 (m, 4H), 2.34 (s, 3H), 1.51 — 1.38 (m, 6H) - MS
(ESI) m/e (M+1)* 300.1 -

[0539] 20E%6 : 4-(3-F-5-(1-RLE)-6- L FAE-2-HEAF)IE I (51-6)

Cl
Cl

N
)
[0540) LKEA{EEHI2F ARV EEY QLY FNEFH LY

(51-6) - 'H NMR (400 MHz, CDCl5)§ 7.26 (s, 1H), 5.44 (q, J = 6.8 Hz, 1H), 4.01 —

3.69 (m, 6H), 3.33 — 2.93 (m, 2H), 2.37 (s, 3H), 1.79 (d, / = 6.8 Hz, 3H), 1.49 (t, J =

6.8 Hz, 3H) - MS (ESI) m/e [M+1-C1+OH]* 300.1 -
(05411 CBERT : 2-(5-F-2- L f -4 E-3- IR ) AR (51-7)

CN
C

N
)
[0542)] KEEEH2F A EEYQ-HHELE FAEHELEY
(51-7) - MS (ESI) m/e M+1)" 309.1 -

[0543] ZDEE8 : 2-(5-F-2- L\ A-4-FHA-3- WG IR ARED) B (51-8)

COOH
c

N
)
[0544)] KEEEH2F A EER-HHELUE FAEHELED
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(51-8) - 'H NMR (400 MHz, CDCl5) § 7.13 (s, 1H), 4.12 — 4.03 (m, 1H), 3.94 -3.87
(m, 1H), 3.86 — 3.76 (m, 5H), 3.14-3.12 (m, 3H), 2.35 (s, 3H), 1.51 — 1.40 (m, 6H) °
MS (ESI) m/e (M+1)+ 328.1
[0545]) BER9 : 2-(5-F-2- L R EE-4-HH EL-3-ME IR A EL)-N-((3-Z IEE H-2-

Fo)HH B P iz (51-9)

Ay

SN

Cl HN (@)
Cl

(@]
N
)
[0546) &KHEA{EEHI2F MBI {EE&Y Q-6)H ey =B FH LY
(51-9) - '"H NMR (400 MHz, CDCl5) 6 8.35 (d, J = 2.4 Hz, 1H), 8.28 (s, 1H), 7.38 (s,

Py

1H), 7.04 (s, 1H), 4.63 (t, J = 3.2 Hz, 2H), 4.07 — 3.90 (m, 2H), 3.87 — 3.74 (m, 5H),
3.30 — 2.94 (m, 4H), 2.36 (s, 3H), 1.61 — 1.43 (m, 6H) - MS (ESI) m/e (M+1)* 453.1 -
[0547] 2PER10 - 4-(3-F-5-(1-(8-F BRI 1,5-a]EETH-3-55) £.55)-6- L5,

EL-2- FH AR IE IR (51-10)
cl

Ao
K/Nj/N\Qi
/0N
»

[0548] &K EIAEEHI2F ATty {E &Y QDMLY 5B E L)
(51-10)- '"H NMR (400 MHz, CDCl;) § 7.81 (s, 1H), 7.66 (d, J = 4.9 Hz, 1H), 7.22 (d,
J=5.0Hz, 1H), 6.97 (s, 1H), 4.74 (q, / = 7.0 Hz, 1H), 4.02 — 3.96 (m, 1H), 3.91-3.81
(m, 5H), 3.23 — 2.77 (m, 4H), 2.30 (s, 3H), 1.89 (d, /= 7.1 Hz, 3H), 1.55 (t, /=7.0

5161 | > 3£ 212 HEEFERAE)
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Hz, 3H) - MS (ESD) m/e (M+1)* 435.1 -
[0549] ZDERIL - 4-(3-F-5-(1-(1,8- Z BRI [1,5-a] b OH-3-55) £, 5)-6-

LR AE-2- AR B (51-11)
Cl cl

N= =

N

TS
/0 N3
.
[0550] &EBAEEFHI2F AT (E &Y 2-8)HEEY B EHEEEY
(51-11) - MS (ESI) m/e (M+1)* 469.1 -

[0551] ZBEE12 @ 1-8-3-(1-(5-F-2- L E-4- FH AL 3-IG IRFUSR AL £ AR

MG 1,5-a] RO 8- (51-12)
NH, ¢

INE ==

K/N % cl
)

[0552) K EI{fEgEH2H i {EE&Y Q-9 H R EFELEEY
(51-12) - A BRHESYR B E WA S EEEEIWE( LY - (E&I51A (FE—E K
UABERY EREY) B ALE&)51B (58 (B KA EER BAEY)) o DIEEEY140 AFH 1L
WA B EEYI51ATEE B(S)-4HRE -

[0553) {E&#51 : '"H NMR (400 MHz, DMSO-d6) & 7.26 (d, J = 5.0 Hz,
1H), 6.96 (d, J = 5.0 Hz, 1H), 6.72 (brs, 2H), 4.74 (q, J = 6.9 Hz, 1H), 3.82 — 3.61 (m,

6H), 3.21 — 2.77 (m, 4H), 2.27 (s, 3H), 1.62 (d, J = 7.0 Hz, 3H), 1.40 (t, / = 6.9 Hz,
3H) - MS (ESI) m/e (M+1)* 450.1,452.1 -

5162 | > 3£ 212 HEEFEAE)
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[0554] {E&#51A : "H NMR (400 MHz, DMSO-d6) § 7.26 (d, J = 5.0 Hz,
1H), 6.96 (d, J = 5.0 Hz, 1H), 6.72 (brs, 2H), 4.74 (g, J = 6.9 Hz, 1H), 3.82 - 3.61 (m,
6H), 3.21 — 2.77 (m, 4H), 2.27 (s, 3H), 1.62 (d, J = 7.0 Hz, 3H), 1.40 (t, J = 6.9 Hz,
3H) - MS (ESI) m/e (M+1)* 450.1, 452.1 o

[0555] {E&¥I51B : 'H NMR (400 MHz, DMSO-d6) § 7.26 (d, J = 5.0 Hz,
1H), 6.96 (d, J = 5.0 Hz, 1H), 6.72 (brs, 2H), 4.74 (q, J = 6.9 Hz, 1H), 3.82 - 3.61 (m,
6H), 3.21 — 2.77 (m, 4H), 2.27 (s, 3H), 1.62 (d, J = 7.0 Hz, 3H), 1.40 (t, J = 6.9 Hz,
3H) - MS (ESI) m/e (M+1)* 450.1, 452.1 o

[0556) EfEEMErBERAE

T+ CHIRALART Cellulose-SB

HERST Pcm X 25 cm

ER 0.8ML

CEZILE! [Hex:EtOH=85:15

it iR 20ml/min

Drdins [UV 220 nm

R 35C

FEaER 0.4mg/mlT &) HH

B ME-HPLC#KES BJ- Prep-Gilson-HPLC
HHIs2

[0557)  3-(1-(5-§-2-FR g A-4- A AL-3- (e -3-50) Ak £.50)-1- B Bk
I [1,5-altkH-8- (1L &#752)

5163 B o 1212 H(EEIHHHE)
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[0558] ZBER1 © S5-F-2-FH i Ax-4- B AR-3- (P IE-3- ) R HH BE (52-1)
o cl

[0559] &EBAEEFH2F AT (E & Y-S HEEY B EHEEY
(52-1) » 63%U% - MS (ESIT) m/e (M+1)" 278.1
[0560] BER2 :2-(5-F-2-FH 58 -4~ FH - 3- (MM - 3- 55 %A% )-N-(1-(3- Zitk

H-2- 5 L) N B (52-2)
N c
C|\|;EN o) (|)

N

[0561] & ELI{EE M2 ATiEy{E&Y Q-0 Ly 7 B FE L&)
(52-2) » T4%UR - 'H NMR (400 MHz, CDCL;) § 8.81 (d, J = 4.9 Hz, 1H), 8.67 (s,
1H), 8.44 — 8.22 (m, 2H), 8.04 (d, J = 7.4 Hz, 1H), 7.75 — 7.62 (m, 1H), 7.55 (d, J =
8.5 Hz, 1H), 7.56 — 7.39 (m, 1H), 5.60 — 5.46 (m, 1H), 4.04 — 3.89 (m, 1H), 3.26 (d, J
= 8.4 Hz, 3H), 2.13 (s, 3H), 1.56 (d, J = 7.1 Hz, 3H), 1.49 (d, J = 6.8 Hz, 3H) - MS
(EST) m/e (M+1)* 445.1

[0562] PEE3 © 8-F-3-(1-(5-F-2- FH | AL -4- FH AL-3-(Mk e -3- ) K E) &
Fo)-1-FH FLDRIANT[1,5-a] IR (52-3)

5 164 H > 3£ 212 HEEHERAE)
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[0563] &EELIAEE 29 FTata(E &Y Q-DHEEEY B EHEEY
(52-3) » 76%U%3 - MS (ESI) m/e (M+1)* 427.1

[0564] ZFEg4 & 3-(1-(5-F-2- FH R A -4- FH BE-3- (e - 3-8 R By ) £ 4%)-1-
FHERDRIEST [ 1,5-a] PEECH-8- 2 (52-4)

NH,

[0565] &EEAEE P2 ATiiET L&Y C-DEUH T X BB LEY
(52-4) » 14%7% - '"H NMR (400 MHz, DMSO-d6) § 8.62 (dd, J = 4.8, 1.7 Hz, 1H),
8.49 (d, J = 33.1 Hz, 1H), 7.84 — 7.66 (m, 1H), 7.54-7.49 (m, 1H), 7.21-7.18 (m, 2H),
6.85-6.83 (m, 1H), 6.56 (brs, 2H), 4.75 (q, J = 7.0 Hz, 1H), 3.18 (s, 3H), 2.61 (s, 3H),
2.01 (s, 3H), 1.66 (d, J = 7.1 Hz, 3H) © MS (ESI) m/e (M+1)" 408.1 -

B3

[0566]  3-(1-(5-%-2-F Fs-4- FAEL-3-(HhWe -3- 2 FL) Z.5)-1- TR ALK

UG 1,5-a -8 ([ E S #053)

5165 B o 1212 H(EEIHHRHE)
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[0567] £EBA{EEFIS2H ATt (& P52 (DAY =B TR (B & - 'H
NMR (400 MHz, DMSO-d6) & 8.63 (s, 1H), 8.49 (d, J = 33.4 Hz, 1H), 7.75 (d, J =
34.8 Hz, 1H), 7.52 (s, 1H), 7.15 (d, J = 3.9 Hz, 2H), 6.85 (s, 1H), 6.66 (s, 2H), 4.73
(q, J = 7.1 Hz, 1H), 3.19 (s, 3H), 2.50 (s, 3H), 2.43 (brs, 1H), 1.64 (d, J = 6.7 Hz,
3H), 1.02 — 0.71 (m, 4H) = MS (ESI) m/e (M+1)* 434.1 -

BHi54

[0568]  6-(1-(4-fEe -5 -TH-MEOE N [2,3-d ELE-7- ) Z.88)-4- 8- 21,

E-1-RKE-1,2- @3- E (& 54)

NHy gy

i

[0569] ZBERL © 3-CRESME A -2-1% F%Eﬁ@a(ﬂ -1)
T
[0570] [E%[%(9.31 g 100 mmol) K 3-{H 55 2 [k HH 5 (13.01 g, 100
mmol)f£ (30 mL) FHEYEIR LA TSOH (172 mg, 1 mmol)- KPR EHHEN R
TERIRE - sepkik o REREY) 2 AlNIRYE - RIS B EIT A E(RC
fe/ £z L= SO/ EBDS EI3-CRERE) I-2- G HER(11.0 g, WFRS3%) - Hfy
HESHRY) o "H NMR (400 MHz, CDCl;) § 7.37 —7.29 (m, 2H), 7.17 (m, 1H), 7.10

5166 B o 1212 H(EEIHRIHE)
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(d, J =7.5 Hz, 2H), 4.74 (s, 1H), 3.69 (s, 3H), 2.33 (q, J = 7.5 Hz, 2H), 1.04 (t, J =

7.5 Hz, 3H) -
[0571] PER2 @ 3-CGRAREE) Il H EE(54-2)
O\
Y
©/NH O

[0572) [e)3-CREFEED K-2-1%8E HE(10.0 g, 48.7 mmol)f£MeOH (200
mL)FHGETEAIAPAC (whw, 10%, 1.0 g) « BEREYHEGAM atm) THREEEAS/N

SERltE RGBT S FI3-CE AR I IR 6 &, HHAY)  HUB
= IR - '"H NMR (400 MHz, CDCl3) 6 7.20 — 7.14 (m, 2H), 6.73 — 6.67 (m,
1H), 6.67 — 6.61 (m, 2H), 3.78 — 3.71 (m, 1H), 3.66 (s, 3H), 2.62 — 2.46 (m, 2H), 1.68
—1.56 (m, 2H), 0.98 (t, J = 7.4 Hz, 3H) - MS (ESI) m/e [M+1]" 207.7 o

[0573] 2BB%3 © 3-(2-FA-N-TE Jlgha 5o Iz FH S (54-3)
CN

bt
o'

[0574) [&3-CERRE) R HERG.0 g 14.5 mmol) ZEGN (14.7 g, 145
mmol){£THF (200 mL) #7578 - 2RI A2-F A ZBEE(9.0 g, 87 mmol){ THF
(50 mL)FFAYEIR © REORSYHEA0CIRHEIRR - S8pkiE - FREGYIFIEtOAC (500
mL)##E > FINaHCO3%&%(200 mL) ~ BE7K(200 mL)ZEfF @ 484m7KNa, SO0
TR EZ2RAE o MRS B R A (T LB Lle= S/UEHHEE]
3-(2-FE-N-ZE LA B HEEG.0 g, WRT5%) - H R H GRS - MS (ESI)
m/e [M+1]* 274.6 -

[0575) *5E84 1 6-7.B-4-¥REL-2- (S - 1-255E-1,2,5,6- VUG IHLE - 3- i
(54-4)

5167 H > 3£ 212 HEEFREAE)
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fovu

0]

[0576])  [|m]3-(2-FA-N-FKE LR ED) % H (3.0 g, 10.9 mmol)fEtOH
(200 mL) F AR F 11 A EONa/EtOHE K (20%, 18.5 g, 54.5 mmol) » #HEEY)
FESOCHEFES/NE - 5ERkts - KOECYIRE - B YIRZK(G0 mL)##E » FHHCI
(6 M)EL(LApH = 2 - KEEEYIHEOAc (3 X 50 mL)z£HY - F& Gy A ALK
Na,SO4FZkE - JEE I RETE F6- LB -4- 58 A -2- I E A& 1 -4 5 1,2,5,6-TH F UL IE
3-HIE(2.2 g, UrR83%) » Ho by o EA% - 'H NMR (400 MHz, CDCl3) § 7.40 (t, J =
7.7 Hz, 2H), 7.32 - 7.27 (m, 1H), 7.27 — 7.23 (m, 2H), 3.86 — 3.77 (m, 1H), 3.09 (dd,
J =17, 6.8 Hz, 1H), 2.66 — 2.61 (m, 2H), 1.75 — 1.63 (m, 2H), 0.84 (t, J = 7.5 Hz,
3H)  MS (ESI) m/e [M+11*242.7 -

[0577) DEES © 6- £ B-4- 38 E-2- M| - 1- 20 A - 1,2- G IL0E-3-H S

(54-5)

[0578]  [A16- LA 4-FEH- 2 A 1- 755 1,2,5,6- PU L E-3- IS (2.5 g,
10.3 mmol){E EHE(S0 mL) FHPE S IA23-Z8-5,6- _ & A-1.4- K0
(DDQ, 4.7 g, 20.7 mmol) * FHEGVIEIRRH » SERlidR > REREPVIA AR -
VI EOAC (30 mL)IE 8 4815 26- LB -4-FER-2- (S A 1- 455 1,2-
EHEE-3- S (800 mg, UIFR32%) > H BB (&S - 'H NMR (400 MHz, CD;0D)
5 7.60 — 7.43 (m, 3H), 7.26 — 7.19 (m, 2H), 6.10 (s, 1H), 2.28 — 2.23 (m, 2H), 1.05 (t,
J=7.4Hz, 3H) - MS (ESI) m/e [M+11"240.6 -

(05791 2PER6 © 4-F-6- ZB-2- (AL 1- 75 1,2- gUttnE -3- HIfi5 (54-6)

5168 B o 212 H(EIHRIHE)
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[0580) [H50 mLE#R I ADMF (10 mL) » ZR{&4£0°C #EPOCI; (1.3 g, 8.5
mmol) ZH A BT - BEREYIAL0C #3078 - Hi6- £ BE-4-FE -2 E
BL-1-755-1,2- g Mg -3- B (100 mg, 0.42 mmol)f£DMF (10 mL)FPHYERZE
A ZIREY) - ROEESYHESOCREE/NE - 5S8Rkt - REEEYLAIE0TCIL
IO K BR % - RS YIFIEOAC (100 mL)ZEHY - A A 7K(3 X 20 mL)
BE7K (20 mL)5E » 287K Na, SOLHZNE - 8 AR 11 HL 22 R4E i 73 e V)48 U (A ME-TLC
AL O/ LB A= VUEEDFE4-8-6- Z B2l A 145 1,2- 5o
3-FHRE(70 mg, U%64%) » HoBtEE[E R - '"H NMR (400 MHz, CD;0D) § 7.62 —
7.50 (m, 3H), 7.32 — 7.24 (m, 2H), 6.65 (s, 1H), 2.34 (qd, J = 7.4, 0.5 Hz, 2H), 1.08
(t,J = 7.4 Hz, 3H) - MS (ESI) m/e [M+1]* 258.6 -

[0581] ZBERT : 6-(1-)R LH)-4-5-2-AFEs-1-758-1,2- aMthe-3-H g

o

e

0

[0582) [a14-5-6- 2 BL-2- {4 Ba-1- 25 - 1,2- & IHEIE-3- % (800 mg, 3.1
mmol) & N-EFEIAREEE f(NBS, 820 mg, 4.6 mmol){£CClL, (30 mL)FHLE S+
A AIBN (60 mg, 0.36 mmol) « EKERSGYIENRI/NE  SERHR @ KOESYIE TR
e RIS B R LR T L8 L= 21D B 26-(1-18 £ 55)-4-
-2 A1 -2 - 1,2- I BE-3-FHAB (800 mg, UNF76%) » H Ry tBfElfg -
MS (ESI) m/e [M+1]* 337.1, 339.1 -

HERS © 6-(1-(4-i Bs-5- R -TH-IEEIE A [2,3-d g - 7-5D) LB -4- 8- 2- A E A 1-

HAE-1,2- T IEE-3-H 5 (54-8)

5169 B o 212 H(EEIHHIHE)
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[0583]  [mj6-(1-)R £ B%)-4-F-2- (Al S8 A-1- 78 - 1,2- & IEE - 3- HH (600
mg, 1.8 mmol) % 5-38-7TH-IHI& 41 [2,3-d]MEE-4-§5(570 mg, 2.7 mmol){EZ.HE(50
mL)FHVEEYITHIIAKLCO; (750 mg, 5.4 mmol) ° KRR SYHETOC /N -
SERE o REREEYIR AN 7K (0 mL)MFET FHEtOAC (3 X 30 mL)=£HY « A& 0f
HY7A A PR BB 7K % - &8k Na,SOLHZNE » JEIE I B 2R - KISy i
HERAE(ACIR/ 2B 2R - 3N E212)EFEELEEY(G0 mg, YR
5.9%) » HoB i (aEAS - 'H NMR (400 MHz, DMSO-d6) § 7.91 (s, 1H), 7.55 — 7.50
(m, 2H), 7.45 (s, 1H), 7.38 — 7.32 (m, 1H), 7.17 (t, J = 7.6 Hz, 1H), 6.87 (d, J = 8.0
Hz, 1H), 6.73 (s, 1H), 5.44 (q, J = 6.9 Hz, 1H), 1.62 (d, J = 7.0 Hz, 3H) - MS (ESI)
m/e [M+1]* 468.9, 470.9 -

BHISS5

[0584)  6-(1-(4-Fekk-3-FH AL - 1H-OEE VNG [3,4-d B IE - 1) Z.5E)-4-8-2-H]

SA-1-FE-1,2-Z | NknE-3- R L&YI55)

NH,

[0585]) {EFHEAE FIS4TERSFE{IHTERE - EE4RHY6-(1-08 £5D)-4-7-2-H]
FAE- 1A 1,2- G H0E-3- FR HE 2 3- B - TH-OEE MR [3,4-d e -4- e » B FH
7% - '"H NMR (400 MHz, CDCl;) § 8.87 (brs, 1H), 8.00 (brs, 1H), 7.93 (brs, 1H),

55170 H > 3£ 212 HEEFERAE)
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7.59 (t, J = 7.4 Hz, 1H), 7.46 (t, J = 7.4 Hz, 1H), 7.35 — 7.27 (m, 1H), 6.85 (brs, 1H),
5.72(q,J =5.7 Hz, 1H), 2.70 (s, 3H), 1.76 (d, J = 6.9 Hz, 3H) - MS (ESD) m/e [M+1]*
405.5

EHIS6

[0586]  6-(1-(4-Fdk-3- B EL- TH-IEEMEIf [3,4-d e - 1-56) £, 5 )-4- FH 5 B
2-flE - 155 1,2- G e -3- A ({E & 956)

NH;

[0587] ZEE1 © 6- LA-4-H S A2 A1 2 - 1,2- g it -3- i

(56-1)

N/ | »
©/ CN
o)
[0588])  [F]6- £ A -4-FR AL -2- Al | B - 1- 5 A - 1,2- @ Itk e -3- HH i (54-5)
(240 mg, 1 mmol) &zCH;I (280 mg, 2 mmol)f: ZH5(20 mL) FHTF R FIIAKLCO;
(280 mg, 2 mmol) * KEEEYHESO CHEFE /NG S8Rkt @ KPR &P 2 Al B2 R
48 © RFTZEEYIHZK (20 mL)FRFEL FHEtOAC (3 X 20 mL)ZEHY © & HrHYATEAHH
BRI > §ENa,SOLEZIE - TR RAATS F16- L A-4-HH SR A2l S| A - 120 A 1,2-
—SIHLE-3-EHRE (200 mg, 78%) » H B taE S « 'H NMR (400 MHz, CD;OD) §
7.59 —7.48 (m, 3H), 7.29 — 7.20 (m, 2H), 6.45 (s, 1H), 4.10 (s, 3H), 2.36 (q, /= 7.5
Hz, 2H), 1.09 (t, J = 7.5 Hz, 3H) - MS (ESI) m/e [M+1]" 254.7 -
[0589]) ZPEE2 : 6-(1-R L E)-4-HEE2-HIEE-1-FKE-1,2- S HEE-3-
HHI5(56-2)

5171 | > #4212 HEEFERAE)
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Br

[0590] fEFIEAE FI5420 B 7t ARV (E R FRITEY) - MS (ESD) m/e
[M+1]% 332.9, 334.9 -
[0591] 5B%3 & 6-(1-(4-FaAs-3-FH - TH-IEMETT [3,4-d g - 1 -8 £ )-4-

FH 48 k-2 {HI| S - 1- 75 -1, 2- S IHEIE-3- FH B (56-3)
NH,

[0592] {5 HELE FIS4T EESAR(DIATHELE - RE4GHY3- FHAL- 1 H-DEEMENT [3,4-d]
WRIE-A-f > BUESTEEAZEY) - 'TH NMR (400 MHz, CD;0D) § 7.79 (s, 1H), 7.43 — 7.39
(m, 1H), 7.29 — 7.25 (m, 1H), 7.21 — 7.17 (m, 1H), 6.97 — 6.92 (m, 1H), 6.60 (s, 1H),
6.47 — 6.43 (m, 1H), 5.62 (q, J = 6.9 Hz, 1H), 4.05 (s, 3H), 2.48 (s, 3H), 1.64 (d, J =
6.9 Hz, 3H) - MS (ESI) m/e [M+1]* 401.6 -

'HI57
[0593)  6-(1-(4-Fet-5-3R-TH-IEOE N [2,3-d e -7-5%) Z88)-4- R & Ak-2-
RIEEE-1-55-1,2-— S e -3- S (B S #5T)

NH, Br
N

N
L

N~ N 0

/
O °
[0594) (ERHELE JIS4T ERSM AR (E - RE4AHYS- R -TH-IHEI& 1 [2,3-d]
WEIE-4-f o BUETERIEEY) - 'H NMR (400 MHz, DMSO-d6) § 7.84 (s, 1H), 7.52 —
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747 (m, 1H), 7.44 - 7.41 (m, 2H), 7.29 (t, J = 7.3 Hz, 1H), 7.04 (t, J = 7.6 Hz, 1H),
6.73 (brs, 2H), 6.62 (d, J = 7.3 Hz, 1H), 6.51 (s, 1H), 5.48 (q, J = 7.1 Hz, 1H), 4.09
(s, 3H), 1.64 (d, J = 6.8 Hz, 3H) * MS (ESD) m/e [M+1]" 465.1, 467.0 -
HHIS8
[0595] (8)-3-(1-(5-F-4-F-2- BN EE-3-(6-( = F ) MEE -3-B)FE)
ZE)-1-FHEIRIEIG [ 1,5-aMETHF-8-fE ({L & H58)

CF;

[0596] ZFERL © 1-(5-F-4-3-2- 8 AT AN £-1-FfH(58-1)

0O
Cl

[0597) [H4-2-3-85F3(146.5 g, 0.78 mol) & 2B Z(157 g, 2 mol)Hy < fE
SEEYIEOO CIERE2/NES - INERNE S A B 20 C il fEIAAIC (240 g, 1.8
mol) » B JEREYIHEI180 CIEFE2/ N - BRR &4 8l 2= B IAIN HCI (1.5
L) o FETEREEYVIA LM ZBaZE0Y - a0ty A e i EE /KR - £ Na,SO,
Bzl o B EZE 285 o TR AT A E I AR RS o AT EL s 2k
BREEHEY(17T g, 93%) > H A EE R - 'H NMR (400 MHz, DMSO-d6) §
12.16 (s, 1H), 8.07 (d, /= 8.6 Hz, 1H), 7.05 (d, J = 10.9 Hz, 1H), 2.64 (s, 3H) °

[0598] DER2 1 1-(5-F4-F-2-FEE-3-pl R B £-1-fH(58-2)
O
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[0599)  [1-(5-F-4-5-2-FSELFEEL) /- 1-(88 g, 0.467 mol) BNIS (157 g,
0.7 mol)£:AcOH (900 mL) - HY S JE R & P(180 CHEHF20/ NI - ZABAL 110 CIRHE
20/ NEF « ZAT& R AR B 22 2K 3 IR B 1Y LB LB < R &Y B AINa,CO;
KBTI R > FAEEIFINaxS, 05 7KIE R K BB /K e » 88Na,SOLRZ IR » 8l B
Z2aras o R et & (L(PELEPE/EA: 50/D){REIEY)(43g, 31%; 37 g, &
4diffy) » £ BB (1 E B - 'H NMR (400 MHz, DMSO-d6) 5 13.36 (s, 1H), 8.28 (dd, J =
8.4, 0.9 Hz, 1H), 2.70 (d, J = 0.6 Hz, 3H) - LC-MS (M+H)" =314.9 -

[0600] BE3 : 1-(5-F-4-7-2-FE-3-(6-( =@ H D IEnE-3- BH A E) £- 1-
Fil(58-3)

HO F

CF,

[0601] Rf1-(5-F-4-5-2- AL -3- R AL £-1- (68 g, 216 mmol) ~ (6-(=
& A nE-3-EDEREL (45 g, 238 mmol) ~ Pd(dppf)Cl, (9.5 g, 13 mmol) FzNa,CO;
(57 g, 106 mmol){E1,4- IEEN7/7K (700 mL/100 mL)F Y7 FER-SHHEN, FAE80°C
RHERRR - SoRiR - ROESYEZEZRS - BEEYH LB J8E ROKRRE - 24(&
BETSIVESYIESE - HHEAEREIH KR AR ORI - &0FA%E - A
BEZKER » 48 Na,SORZNE » R8I HL 2275 3% « R )& AL @A 4l L(PE/EA:50/1
Z10/D)EFEY) » HESEEEG9 g, 81%) - 'H NMR (400 MHz, DMSO-d6) §
13.01 (s, 1H), 8.88 (s, 1H), 8.39 (d, J = 8.4 Hz, 1H), 8.24 (d, J = 8.1 Hz, 1H), 8.07 (d,
J = 8.1 Hz, 1H), 2.74 (s, 3H), LC-MS (M+H)* =334.0 o

[0602] 2PER4 : 1-(5-F-4-F-2- RN EE-3-(6-(= 5 H E)Mbne-3- )7 5)
Z-1-Fii(58-4)
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0
Cl

o

“
N
CF,
[0603] & 1-(5-F-4- i -2- 58 B-3-(6-( = & AU BE -3- B KAL) £ - 1- el
(59 g, 176.8 mmol) ~ 2-F §2(120 g, 707.2 mmol) & K,CO; (49 g, 353.6 mmol){E
DMF (150 mL) 8RS YHEN, FAETOCIRHEIRA < Sepkii® » RREEYIESE
G RFIER A ZE 2538 - KRSt A {E(PE/EA: 6/ DIREIEY) - H BT
SR#(62 g, 93%) - 'H NMR (400 MHz, DMSO-d6) & 8.93 (s, 1H), 8.31 (d, J = 8.3 Hz,
1H), 8.11 (d, J = 8.2 Hz, 1H), 7.86 (d, J = 8.6 Hz, 1H), 3.77-3.59 (m, 1H), 2.63 (s,
3H), 0.87 (d, J = 6.1 Hz, 6H), LC-MS (M+H)* =376.0 -
[0604]) PBES 1 5-(3-F-2-7-6- BNEE-5-(N-1-55-2-B) K B)-2- (=7 H
HEL)IELIE (58-5)

Cl

o

&

N

CF3
[0605] FEOCAEN, Na|HE=FEE(E#(177 g, 495 mmol){ETHF (700
mL) S E T il AnBuLi (186 mL, 445.5 mmol) & FE /NG o ZAEAIAL-(5-F,
-4- 8- 2- 2 N B AS-3-(6-(= 5 FH BMEE e - 3- 2D A ) £ - 1-d(62 g, 165 mmol){ETHF

(300 mL) FHYEIRAGAL 2 RIRFEIR I o B R EE-S Y A BEAINH,CUKS IR 320

KEREYIA LB ZBaZEE - B & OravA TR IE /KRR - &8NaSOF2 8 » JEHE
HZE7% - RIS (L(PE/EASO/ DS EIEY)  H BB EERRQS g,
40%)f [A UL EHEYIE - "H NMR (400 MHz, DMSO-d6) & 8.85 (s, 1H), 8.23 (d, J =

8.1 Hz, 1H), 8.06 (d, J = 8.1 Hz, 1H), 7.55 (d, J = 8.7 Hz, 1H), 5.29 (s, 1H), 5.22 (s,
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1H), 3.90 (dt, J = 12.2, 6.1 Hz, 1H), 2.14 (s, 3H), 0.82 (d, J = 6.1 Hz, 6H), LC-MS
(M+H)* =374.1 -

[0606] DERO6 : 2-(5-F-4-F-2- BN A FE-3-(6-(Z B LIE-3- )4 5)
P-1-f2(58-6)

HO

Cl

Yo

7
N
CFs
[0607] &F5-3-F-2-F-6- 2 N EE-5-(N-1-F5-2-5) R 5)-2- (=& HE)
MHEEE(25 g, 66.9 mmol) &z BHA/THF (334 mL, 334 mmol)AYZ FE )R & {EN, P ZE
RFERRIR o ARINANaOH (5.25 g, 133.8 mmo)f/KiFHYERALAIAH0; (50
mL) - KORSYHEZRIBHES/ NG - 5Epki% - FIRER &Y 8RNSO 7/KIER
RRUFREYIM LM LBE2R - K& Gra A 1R e BRI - 88Na,SOLHZE -
TR B ZAE RS o R YIS BT (L(DCM/MeOH = 50/1, E/K)FEIEY) -
HRfmesdiky) = REHE  LC-MS (M+H)" = 392.1
[0608] ZPERT : 2-(5-F-4-%-2- RN EE-3-(6-(= 5 H E)Mbne-3- )R E)
PN H%(58-7)

CF,

[0609]  [A]2-(5-F-4-f-2- BN R AE-3-(6-( =& FH D) IEDE-3- ) A EHIN-1-
f%(6.7 g, 17.2 mmol, 1'EE){EMeCN (80 mL)HHYZERFHIIAKEE R (80 mL,
Na,HPO, (0.25 M) }zNaH,PO, (0.5 M){r/K=) ~ 2,2,6,6-VUH BN IEFE & £ (537
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mg, 3.44 mmol) - Zi{&ZE N1 ANaCIO; (16 g, 172 mmol)fENaClO (145 mL, 172
mmol) PEVERAATZ/RIRFFIRE - FHEREYIRAMIEL A 8 JBEFEAL - &
(AR TSR B/ - 4 Na,SOEZER - JRBIE HZE AR S EIRHEY)(6.2 ) -
LC-MS (M+H)" = 406.0 -

[0610] PEE8 - BV HE2-(5-FA-4- - 2- B N EE-3-(6-(Z A IELE
-3-H)A )N EZ(58-8)

COOH
NH;

%o F /\©

a

SN

CFy

[0611] Rf2-(5-F-4-3-2- 2 N Ax-3-(6-( = 5 H B E -3- 50 ) N ik
(49.55 g, 122.42 mmol) K (S)-1-5E 2-1-f#(19.4g,  159.17 mmol)F£EtOH (250
mL)FHLEESYHETSC 1 B[S RSARE - AMRER T IAK(300 m)IG{E78 CH#E
#E20min - BAl R =R - RER SV EREFE 24/ N - KBRS AR AR
WEZBR S EIEY)(48.4g) - HHBHEMERS -

[0612] KF[EI#S(48.42)1:230 mL EtOHHHYE &Y 78 C i+ E F &R
AR o IREER ST IIAIK (450 mD)UG{E78CH#E#E20min - S A1 E=R% » HRIER
CYHEZEREFE 24/ NI - FERSEORBUTERIRZRERIEY) - KR EES -
i H B IR F—2 - SIS 13N HC Fi (b (free) (S EIEY)(19.5g, 39.7%) -
Py E[ERS -

[0613] ZERO : (29)-2-(5-F-4-#-2- RN EE:-3-(6-(= 5 H E) e -3-5)

A)-N-(1-(3-Z b IH-2-B) £ 5 N Bz (58-9)
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[0614] &H(S)-2-(5-F-4-F-2- RN ELE-3-(6-(=F H AL E-3-B) R A)
N%(19.5g, 48.1 mmol) ~ 1-(3-Z ML H-2-F) 2-1-f#(12.1 g, 76.4 mmol) - HOBt (8.45
g, 62.5 mmol) ~ EDCI (11.99¢g, 62.5 mmol) &z DIPEA (24 mL, 144.3 mmol);A A DCM
(200 mD)IREE SYIEZIRAEN, MEFEFRR o Z4&101A 100 mL DCMAIl;H7K(200
mL x )65 o TR AR AR - &Na SO - EHZEE » IRy
FEEA(50 g)4li{L - FIPE:EA=1:1 (500 mL) EHR{SEIEYI(29 g, #EHT100%) » H FyisE
wEEHAY) - AP 4L -

[0615] ZEE10 © (S)-8-F-3-(1-(5-F-4-#-2- RN FA-3-(6-(=FHE)HME

g -3- ) AR LAR)-1-FHAEDRIENG[1,5-a] I (58-10)
cl

[0616] fEZ MFEMEEYI58-9 (29 g MHEVNAEDCM (250 mL)-HYZERH
&A=& =l liF(15.4 mL) - ARG EZFEIIARLLES 4 mLIREEGY)
BRH20578% - REEGYIFZK(200mL x 2) K BE/KIEHE > &ENa,SOHZ8E » g8l H

ZEFREE o IR VIERY BRI {E(45g) - FIPE:EA=1:1 (500 mL) Bk S 2IfHZEY) -
RFFHEEYAEPE:EA=5:1 SOmL)IRFH IS BT EEYI(16.7 g, 66% » fi) » H
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Ry B EERS o
[0617] 2BEE11 © (S)-3-(1-(5-F-4-#-2- RN FA-3-(6-( =5 FH A me -3-
B AAR) L A)-1- B ARG [ 1,5-a] 0L 8- (5811

[0618) ¥H{L&458-10 (16.7g, 31.74mmol) &zNH3/iPrOH (150 mL)&J;E &
YHESE A0 CHEFEA8/ NI « SEpki% - BRREGYEEZES - MEEYIFIIA
300 mL AR ZFg - FI7K(200 mL x 2)7%500% » &ENa,SOLHZ1E » IR 22755 © 15
FIMHEY) - 281% R FH 2 Y78 a0l Bt (250mL) HR 8 HEG R B 1S B Y (14.98 g,
93.1%) » H B E EEAE - "H NMR (400 MHz, DMSO-d,): & 8.86 (s, 1H), 8.23-8.25
(d, J = 8.0 Hz, 1H), 8.07 -8.09 (d, J = 8.4 Hz, 1H), 7.53-7.55 (d, J = 8.0 Hz, 1H),
7.34-7.36 (d, J = 5.2 Hz,1H), 6.91-6.92 (d, J = 4.8 Hz, 1H), 6.52 (brs, 2H), 4.83-4.85
(g, 1H), 3.59-3.62 (m, 1H), 2.60 (s, 3H), 1.66-1.68(d, J = 6.8 Hz, 3H), 0.99-1.01(d, J
= 6.0 Hz, 3H), 0.78-0.79 (d, J = 6.0 Hz, 3H) - MS (ESI) m/e [M+1]+ 508.1 -

BHI59

[0619]  5-(3-(1-(8-f Es-1-FE B BKMNE [1,5-a] L -3- B ) Z BE)-5- &-6- 8,

2-RNEEFE)HIE-2-FE (59)
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{E&¥159 {E&PI59A {E&¥159B

[0620) 2DEE1 @ 1-(5-8B-4-F-2-FCERE) 2-1-fiFH(59-1)
)

)E©:C|
HO F

[0621] [mIFCHEAMIHEFEESH2 L=SA5RF 0 A4-2-3-% 4 (160 g,
1.1 mol) &z ZERZ(129 g, 0.69 mol) - REE S VHRHE 1/ N - AR E3R(219 g, 1.6
mo)FZ (A AZIREYITF - KEESYINELE160C WAE150C RFF2/NEF - KRR &
)26 FHCL (2 M, 500 mL)#i%E « R TS Ay B R As 2 Al LBk BE2<EL (3
X 500 mL) - & GREYA A ZK(500 mL) K2 EB7K (500 mL)JE% - 464i7KNaxSO,
e JEIBDRAEREI200 g CFHAY) 1-(5-F-4-3-2-FC AT £-1-f - H e
[EfE - '"H NMR (400 MHz, CDCl13) 6 12.48 — 12.41 (m, 1H), 7.78 (d, J = 8.1 Hz, 1H),
6.77 (d, J =10.3 Hz, 1H), 2.61 (s, 3H) °

[0622] 2PER2 : 1-(3-)R-5-F-4-8-2-FC A £-1-HH(59-2)

[0623)  [H1-(5-F-4-E-2-FCEHE) 7,-1-H(110 g, 412 mmol){EDMF (1
L)FF AR I ANBS (114 g, 640 mmol) © REEESYHEZEIRIRH 1/ NEF ©
EEVIRIZKG DR - F 4 LFEZEEL3 X 1 L) - & frEvA TEAH R /KE R
X 1L) » 447K Na,SOLZKR » JEEIRAATFEI150 g GHHAY) 1-(5-F-4-7-2-FCER
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) Z.-1-Ff > H B E R - 'H NMR (400 MHz, CDCl3) § 13.21 (d, J = 1.8 Hz, 1H),
7.80 (d, J = 7.8 Hz, 1H), 2.66 (s, 3H) ©

[0624] FEE3 & 1-3-R-5-F-4-7-2- BN REAEFE) 2-1-FH(59-3)
o

)‘j@m
o

[0625])  [E]1-(3-8-5-F-4-5-2-FCEHEE) 2-1-FF(150 g, 560 mmol) fz 2-Fft
PE(143 g, 841 mmol)fEDMF (1 L) EYAR 0 ANaHCO; (71 g, 845 mmol) ©
REYITE0C PR - REREYA6IEAKG LIFRE » BZB ARG X 1

o e OFRY AT FRERACKEIR(3 X 1) » &Kf/KNa,SOHZ 1 - A IR © K
TSR BT B S LB 2= 50/AERE140 g (80%) 1-(3-)8
5-F-A4-F2-RANEEFRE) Z-1-0 - HRBE EHiRY - 'H NMR (400 MHz,
CDCl3) 8 7.57 (d, J = 8.2 Hz, 1H), 4.45 — 4.39 (m, 1H), 2.61 (s, 3H), 1.31 (t, J = 6.7
Hz, 6H) -

[0626] 5EE4 : 3-8-1-F-2-F-4- BN EE-5-(N-1-15-2-5) 5E(59-4)

cl
&

[0627) #EOC [ERE(HED) =FEMBE(41 g, 115 mmol){ETHF (400 mL)H
EREYIFIZ BN An-BuLi (1.6 M, 72 mL, 115 mmol) - KHEEYI{E0CHEHE307)
§# o {F0CH1-B-1R-5-F-4-F-2-BNEEHE) Z-1-HH(30 g, 97 mmol){ETHF
(100 mL)FHYER R EIIA ZREYIH o KR SYHEO CHEHEY NG < KRE S
7K(500 mL)F% » FIZBE ZBEZEHL(3 X 200 mL) o A& (YT %A AT B /K50
R /K Na,SOLHZ 1 - IR IRAE « KIIR ISR Ei4i (R T LB ZBs
= 100/ 1VAHDFE]5.0 g (17%) 3-8-1-F-2-F-4- RN EE-5-(N-1-15-2- 2074 H Ry

HEHRY) o '"H NMR (400 MHz, CDCl3) § 7.21 — 7.17 (m, 1H), 5.20 — 5.16 (m,

5 181 | > 3£ 212 HEEHERAE)
FCP-057958

106143023 FH YR A0202 1073141992-0



1762534

1H), 5.13 — 5.10 (m, 1H), 4.54 — 4.44 (m, 1H), 2.10 — 2.08 (m, 3H), 1.29 — 1.25 (m,

6H) -
[0628] ZPEES 1 2-(3-)R-5-F-4-H-2-RANEAFE)N-1-FZ(59-5)
HO
Cl
o)
)\ Br
[0629] |73 LEC{AMIRFEas IV T IIASZ-R-1-2-2-5-4- RN EA

E-5-(N-1-55-2-F)7(170 g, 553 mmol) &z BH;- THF (1M, 1660 mL) - #E&Y(E
FORIBPRIRR - FEEEY)/IVOHEAZK(100 mL)ERS © ££0°CRiNaOH (22 g, 550
mmol)f£7K (400 mL) PR R ZFEIIA LR EYIT - AAERIL0CRHL0, (30%, 188
mL)ZEIAZREYIT o #REVHLEIRIRA4/INE o #EEEY)/ N OHIAE KK
AT HANaHSOE R (1 LIRZ - ARKRHESYIH ZBE ZEZEE3 X 1000 mL) © %
BRI BB AR IR - $EM/KNa,SOLFZ R - JEBIRAE S 21200 ¢ (HAY)
2-(3-1R-5-F-A-8-2- RN FEF A W-1-1F - Hiye=@liky) -

[0630] ZFER6 : 2-(3-1R-5-F-4-7-2- BN EFATFE) N EE(59-6)
HO._O

cl
P

[0631) [H2-B3-)B-5-F-4-F-2- B NEEAEE)N-1-F(200 g, 614 mmol) i
TEMPO (0.8 g, 5.1 mmo){ELRF(1 L)FHYER T IR & ERPH = 6.7,
1L) « REEEYHE/KAaTF A4l o F£30778# 1 NaClO (10%, 500 mL) &z NaClO, (180
g > K500 mLEVEEVIZREIIA 2REY)T « RERGYVHRIH2NG > A &R G
VI LB LBEZEHU2 X 1000 mL) » & fFRYA T ATHCT (2M, 500 mL)EZ# -
BEATEAE > FER/KIER - $8f7KNaxSOLEZER - JRAENIIRAE - RV LR5(150
mL)GHE » BT EHPIECR AU RS EI90 g (43%) 2-(B-8-5-F-4-@m-2-ENEER
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) AES » Hob E @EEE - 'TH NMR (400 MHz, d6-DMSO) § 12.55 (s, 1H), 7.51 (d, J
= 8.4 Hz, 1H), 4.60 — 4.50 (m, 1H), 4.03 (q, J = 7.2 Hz, 1H), 2.08 (s, 3H), 1.37 (d, J =
7.3 Hz, 3H), 1.31 — 1.27 (m, 6H) = MS (ESI) m/e [M-H] 336.9, 338.9 -

[0632) PERT : 2-(3-)R-5-F-4-5-2-BNREFTE)-N-(1-3-F Mt HH-2- )
L E N EERE(59-7)
/N Cl
C JVY o
N
Cl

P

[0633] [H2-(3-8-5-F-4-F-2- BN EREFE)WEE(13.0 g, 38.3 mmol)k;
1-(3- G F-2-5) 2 1-§5(6.0 g, 38.1 mmol){E —EHE(150 mL)HHERHFIIA
Et;N (11.6 g, 114.6 mmol) ~ HOBT (6.2 g, 45.9 mmol) ;zEDCI (8.8 g, 45.9 mmol) °
FEREYHEFES/ NS - KHESYIH/KG00 mL)FH#E » FH_&H 573 X 100 mL)z<
HY o OV ATRAERZ R IR - KRRy I et ai (b &89 5 L
ZEEEHE - 201 ES5/1){F 5114 g (62%) 2-(3-IR-5-F-4-F-2-BHNEERE
H)-N-(1-G- ML -2-B) Z 8O Nk » H A& @SS - 'H NMR (400 MHz,
CDCl;3) 6 8.30 (d, J =2.4 Hz, 1H), 8.26 (d, / = 2.4 Hz, 1H), 7.31 (d, J = 8.1 Hz, 1H),
6.96 (d, J =7.6 Hz, 1H), 5.47 — 5.39 (m, 1H), 4.73 — 4.63 (m, 1H), 4.15 — 4.07 (m,
1H), 1.51 — 1.42 (m, 9H), 1.32 (d, J = 6.2 Hz, 3H) - MS (ESI) m/e [M+1]"478.0,
480.0

[0634] 5EES : 3-(1-G-1R-5-F-4-F-2- BN EREFER) 25)-8-F-1-H

BRI [1,5-a]fELCFH(59-8)
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’d
N/K%N
K/N Cl
M
O Br

(06351 [612-(3-8-5- -4~ 902 TP AT -N-(1- BT DHE-2- ) 2. )
PIRERE(11L4g, 23.8 mmol{E (130 mL)SAYE R ERNNATLOM &
A 30 mL) - AP IILE(9.4 g, 119 mmol)fE — F {540 mL) e 577k

FRIA SRS - BERAYHLERRE NG - SR EIFZK (200 mLBES
FI R IGE(3 X 100 mL)EEHT « 6 B MM AZNR AL A - IR BBV BB
T b4 (B R/ 2B 2B B0 » 20/155/1)/318.0 g (73%) 3-(1-3-8-5-18
4§52 RPN L) £ )-8 -1 FEORIG [ S-alHH + HoR g - H
NMR (400 MHz, CDCl3) 6 7.57 (d, J=4.8 Hz, 1H), 7.30 (d, /= 7.8 Hz, 1H), 7.15 (d,
J=4.6 Hz, 1H), 4.84 — 4.69 (m, 2H), 2.82 (s, 3H), 1.86 (d, /= 7.0 Hz, 3H), 1.53 (d, J
= 6.1 Hz, 3H), 1.38 (d, J = 6.1 Hz, 3H) - MS (ESI) m/e [M+1]+ 459.9, 462.0 -

(06361 5859+ 3-(1-(3-8-5-F-4-i-2- L P S ) 2, ) -1 FR ARl

[1,5-a]0HE0HE-8-F#(59-9)
NH,

A

N

N Cl
jﬁ\F
)\O Br

[0637] 3-(1-(3-'R-5-F-4-F-2- BN EEFE) L E)-8-F-1- HADRM:

Al [1,5-almk0HE(1.01g, 2.2mmol) &zNH,/iPrOH (20 mL)&YE &L -5 4:90°C 18

PEAS/NE © SERkTR - REBEEWIEZEZRSE - MBEEYIFINASO mLAEE 285 - AK

(30mL x 2)50f - &8Na,SOHZ 1 » JEIB H 22 AR EIHEY) » AAMERHEYIT
£ H B (250mL) R IR B IR R E)(0.96g, 98.3% ) » HoRH EiE#S -

5 184 > 3£ 212 HEEHERAE)
FCP-057958
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[0638] 25BH10 * 5-(3-(1-(8-FEA-1-FH ALBRIENG [ 1,5-a]MEEOfF-3-55) £55)-5-

F-6-7-2-F N AT LIE-2- H A5 (59-10)

NH,»
N= =

N
N cl
F

O
—_— N
CN

[0639] 7F3-(1-(3-IR-5-F-4-7-2- N RATE) L A)-1- FH AR BRI
[1,5-a]0Ht0H-8-#(0.6 g, 1.36 mmol) ~ (6-5ELMENE- 3-F)ERNA£(0.32 g, 1.5 mmol) »
Pd(dppf)Cl, (60 mg, 0.08 mmol) &z Na,COs (0.36 g, 3.41 mmol){f1,4- IEEf5E/7K (35
mL/5 mL) P HY SR SVIHEN, NMESOCRFFIRK - Sepkik - RHESYIEZER -
R EYIF Ll LBE ROKAGRE - AR FTBHYES YIRS o B IRIK
G LB AB2EEL - SfFATRE - FERACRE » ENa,SOLEZEE - Rl H 22 7%
% o KR ET 4B (PE/EA2N ZEAGFEY) - HRH B E RS QS5 Img,
49.2%) - "H NMR (400 MHz, DMSO-d6): 58.84 (s, 1H), 8.21 (s, 2H), 7.53-7.55 (d, J
= 8.0 Hz, 1H), 7.32-7.33 (d, J = 5.2 Hz 1H), 6.90-6.91 (d, J = 4.8 Hz 1H), 6.47 (brs,
2H), 4.82-4.83 (q, 1H), 3.59-3.61 (m, 1H), 2.59 (s, 3H), 1.65-1.67(d, J = 6.8 Hz, 3H),
0.99-1.01(d, J = 6.0 Hz, 3H), 0.79-0.80(d, J = 6.0 Hz, 3H) - MS (ESI) m/e [M+1]+
465.1 »

[0640] ALEWSITHEMA TS EINHELEY) > (EEVISIA (E—(H
R BRI EAEY) R AL EYISIB (55 {1 R e as R Y)) - o H GERS - LA
FEEPA0AEEIEY T2 > R EEYISOATEE Fs(S)-4HAE -

[0641] {E&#59A:'H NMR (400 MHz, DMSO-d6): 68.84 (s, 1H), 8.21 (s,
2H), 7.53-7.55 (d, J = 8.0 Hz, 1H), 7.32-7.33 (d, / = 5.2 Hz 1H), 6.90-6.91 (d, J = 4.8

Hz 1H), 6.47 (brs, 2H), 4.82-4.83 (q, 1H), 3.59-3.61 (m, 1H), 2.59 (s, 3H),

55185 B o+ 212 EH(EIHRHE)
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1.65-1.67(d, J = 6.8 Hz, 3H), 0.99-1.01(d, J = 6.0 Hz, 3H), 0.79-0.80(d, J = 6.0 Hz,
3H) - MS (EST) m/e [M+H]+ 465.1 -

[0642] {E&%759B: 'H NMR (400 MHz, DMSO-d6): 58.84 (s, 1H), 8.21 (s,
OH), 7.53-7.55 (d, J = 8.0 Hz, 1H), 7.32-7.33 (d, J = 5.2 Hz 1H), 6.90-6.91 (d, J = 4.8
Hz 1H), 6.47 (brs, 2H), 4.82-4.83 (q, 1H), 3.59-3.61 (m, 1H), 2.59 (s, 3H),
1.65-1.67(d, J = 6.8 Hz, 3H), 0.99-1.01(d, J = 6.0 Hz, 3H), 0.79-0.80(d, J = 6.0 Hz,
3H) - MS (EST) m/e [M+H]+ 465.1 -

[0643]
T+ CHIRALPAK IE
FERST Dcm X 25 cm » Sum
ER 0.2 ML
CEZILE! Hex:EtOH=50:50
it iR 15ml/min
Drdins [UV 220 nm
S 25 C
(ESANANIT 58mg/ml in EtOH

Bl 11-HPLCE 25 IPrep- Gilson-HPLC

EH160
[0644]  (S)-5-(3-(1-(8-Fet k- 1-FH ELDKIENS [ 1,5-a ] HEIH--3-B) 2.5 )-5-8-6-
A-2-RNSETEE)-N'-RREIE-2- FHER(60)

56186 H o 212 EH(EIHRIHE)
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7 ~NH,

OH
[0645] BER1 © 5-(3-(1-(8-H k- 1- B ARG [1,5-a] ik IH-3-5) £ 46)-5-

F-6-7-2- R N AT ER)-N LA IE-2- PR (60-1)
NH,

[0646) HFEEE#I59A (30 mg, 0.065 mmol) ~ FEERZ(10 mg, 0.30 mmol) fz
= ZH}(0.05 mL)FEEtOH (10 mL)FF Y MR SPIHET8 CIRFE2/ N - SERHE - K
REVIEZEZRS - RIEEYIR A HEE R - RERRCIEBNESEEY) - R
(5 € [EE(9.3 mg, 29%) - 'H NMR (400 MHz, DMSO-d6): §10.05(s, 1H), 8.62 (s,
1H), 7.98-8.00 (d, J =8.0 Hz, 1H), 7.89-7.92 (d, J = 8.8 Hz, 1H), 7.45-7.47 (d, J =
8.0 Hz, 1H), 7.33-7.34 (d, J = 5.2 Hz, 1H), 6.90-6.91 (d, J = 4.8 Hz, 1H), 6.52 (brs,
2H), 5.91 (s, 2H), 4.83-4.84 (q, 1H), 3.63-3.67 (m, 1H), 2.59 (s, 3H), 1.65-1.67(d, J =
6.8 Hz, 3H), 1.00-1.01(d, J = 6.0 Hz, 3H), 0.80-0.82(d, J = 6.0 Hz, 3H) - MS (ESI)
m/e [M+1]+ 498.1 -

Ehle1
[0647]  (S)-(5-(3-(1-(8-F - 1-HH ALBRMENG [1,5-a] iEETH-3- ) £ B)-5-F-6-

5187 H > 3£ 212 HEEHRERAE)
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7 2-FE N AR I E-2- 2 (4-FE AR E - 1-55) FH i (61)

NH,

N)\’é<

[0648] ZFERL & 1-(5-F-4-3-2-FCHTRA) £-1-fH(61-1)

[0649) [54-F-3-F A (241 g 1.644 mol)yEN ZEE.(193.64 g, 2.467
mole) < fIAAICI; (328 g, 2.247 mo)i fNELZ 180°C HOrFF2/NE » 2 Al 2 =0
ZMEA0A HCL (1 N, 1 DIAEZDREFE2/ING « RERS SR E S ENDER LB L
fig o A TRE R 7K R BB 7K BRI 88 Na, SO5Z: - FEIEY)(309.2 g, 100%) -

[0650] DER2 1 1-(5-F4-F-2-FEE-3-pl R L) £-1-fiH(61-2)
O

Cl
|
[0651) HF1-(5-F-4-5-2-FCEL AR E) - 1-FE(100 g, 53.03 mmol); &> DMF
(1 L) fIANIS (131.5 g, 58.33 mmol) i AL 2 m IHF 18/ NEF » I AZK(2 L)l H £
ZHBEEEHEL - eV A R R /KR IE & Na, SO 88 - FEEYI(165 g, 99%) Y
BIEHri &S - MS (ESI) m/e (M+H)" 315.0
[0652] 0EE3 : 1-(5-F-3-(6-FNENE-3-5)-4-F - 2-FE A ) £ - 1- i (61-3)

55188 H o 212 EH(EEBHRIHE)
FCP-057958
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Cl

HO F
&
N

Cl
[0653] 1 1-(5-F-4-3-2-FSEL-3- B £0) £-1-d(60 g, 190.8 mmol) ~ (6-
GEE-3-EOBRVEZ(36 g, 228.95 mmol) ~ Pd(PPh;),(11.03 g, 9.54 mmol) KZK,CO;
(52.7 g, 381.6 mmol);E 4 1,4- I f5E/H,0(600 ml/300 ml)IGAEN, T [E]37i36/NE »
AR bR 200 A OB L BRFEEL - G R PR A B 2K e I 4K Nay SO4FZ
JE > EEYI(36 g, 63%) WY EEEAITIHIELR -
(06541 >BER4 : 1-(5-F-3-(6-FMLNE-3-H)-4-F-2- RN E AR £-1-F

(61-4)
O

Cl
0] F

o X

N

Cl
[0655] RF1-(5-F-3-(6-FAMENE-3-5)-4- - 2- FE AR E) £-1-F(72 g, 241

mmol )7 DMF (600 mL) > I AK,CO;(99.7 g, 723 mmol) Kz 2-Hi P {(81.9 g, 482
mmole) - S HERE SVINEVE60C HARFF2/NE; - HZEFRLDMEL R LB L FE2E
HY o Y- (075 He T P BB /K 50 TR0 48 Na, SOLBZ JEE « EE)(48 g, 58.6%) Y R @M
FEfE/S o '"H NMR (400 MHz, DMSO-d6) § 8.56 (s, 1H), 8.05 (dd, J = 8.2, 1.8 Hz,
1H), 7.81 (d, J = 8.6 Hz, 1H), 7.71 (d, J = 8.3 Hz, 1H), 3.79 — 3.60 (m, 1H), 2.60 (s,
3H), 0.89 (d, J = 6.1 Hz, 6H) - MS (ESI) m/e (M+H)* 342.0

[0656] PEES : 2-8-5-(3-8-2-F-6- RN FEA-5-(N-1-16-2-B) A B e
(61-5)

56189 H o+ 212 EH(EBHHIHE)
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Cl
\ro F
7
N
Cl

[0657] $CH;PPh;Br(173.3 g, 485.1 mmol)Z&T-4i/K THE(830 mL)H > £
N, FAE-65°C 3580 AnBuLi(2.5M, 155.3 mL, 388.1 mmol) ik 1/]\i% -

[0658) #L-65°CEMInA(L&161-4 (83 g, 242.6 mmol){LfE/K THF (300
mL) S IRACRFE LT/ - JILAZK(S00 mI)f: A 28 ZFEZEEL K& HFAVA 1
2 B /K Y A Na,SOLEZ 1R « ZENI(43 g, 52.12%) Y RIS -

[0659] ZDEEG6 : 2-(5-F-3-(6-ZMENE-3-B)-4-F-2- RN AEFE)N-1-5

(61-6)
OH
Cl
\ro F
7
<N
Cl

[0660] RF2-F-5-(3-A-2-%-6-F N AE:-5-(W-1-J-2-F) A ) IEE0E (102
g,299.81 mmol)i A BH,/THF(1M, 900mL)3f #1255 48/ N > AE0°CiZTEhIA
NaOH (1IN, 250mL) > I AH0; (200 mL, 30%)AGAEERIRFF2/ NG © R RS
VIR LB LBEZEHL - G BREVA PR A B ZKOUIRIE SN2, SOLFZRE - IRETHEY)
(107.4 g, 100%) » MS (ESD) m/e (M+H)* 358.0 -

(06611 ZBER7 @ 2-(5-F-3-(6-AMENE -3-)-4- 3 -2- RN AR F )N EE
(61-7)

56190 B o+ 212 H(EEIHRIHE)
FCP-057958
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O+ _OH
Cl
O F
T A
N
Cl

[0662] $TEMPO(468.5 mg, 2.998 mmol) K7 2-(5-5-3-(6- A LIE-3-55)-4-
E-2-BNEEFEEN-1-FE(1074 g, 299.81 mmol)ECH;CN(550 mL) - fl A
Na,HPO,/NaH,PO,(0.25mol/0.5mmol/L, 550 mL)fi {F 2 BHEHE » (L2 EE A
NaClO; (86.8 g, 959.4 mmol){£7K(400 mL)FNaClO(10%, 245mL, 329.8 mmol)if;
LR FE30min - B EFEREYIA LR AR - B Ot %E B Kk
88N, SO 218 © 1SEIFEY)(103 g, 92.3%) - MS (ESI) m/e (M+H)* 372.0 -

[0663] PEES @ (S)-2-(5-F-3-(6-FMEE-3-5)-4-F-2- RN FAFE)NEE

(61-8)
COOH
- al NH,
o) F )\©\
Y 0
Z |
N
Cl

[0664] Ki2-(5-F-3-(6-FMENE-3- 55 )-4-5-2- RN\ AFE) N EE (103 g,
276.72 mol)/EFXEtOH (750 mL) - &1&HIAR)-1-(4-FHEEFE) £-1-42(50.2 g,
332.1 mmol)i[[AlAi3077#8 - iRFS RS2l £ 2R AE-5 C IRIFIRIR - &8
ETFEIRI(43g, ee: 97.5% ) - RERESSS > [FEIEHGI g, ee: 100%) - KiEHE(37.64 g)
B L L5500 mL) FZHCL (2N, 500 mL)GAEZRIRFF30778 © R IEREY)
Ll ZBEZE AL - FRR/KZRIRIE 48 Na,SO52 6 © 15 EIEY)(26.77 @) -

[0665] ZFEEO © (25)-2-(5- F-3-(6- A MENE -3- F )-4- s -2- R W\ AR
E5)-N-(1-3-F M IH-2-55) L7 WEERZ (61-9)

5191 | > 3£ 212 HEEFEAE)
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[0666)] H#4{E&1)61-8 (17.6 g, 47.284 mmol) ~ 1-(3-EIHEIHE-2-58) /- 1-fF
(8.942 g, 56.74 mmol) ~ HOBt (7.7 g, 56.741 mmol) ~ EDCI (10.85 g, 56.741 mmol)
EDIPEA (12.22 g, 94.568 mmol);ZFATHF (200 mL)W(i7E 2 B IEHEGER - fIAK
(100mL)E F £ LBEZEEY - & GRAVA TR E BRI SE N, SOLHZ)E - Y
(24.2 g, 100%) AV B ATHE LS - MS (ESD m/e (M+H)" 511.0 -

[0667] PER10:(S)-8-F-3-(1-(5-F-3-(6- A MEIE-3-B)-4-3 - 2- - N BAER

B LAR)-1-H BRI 1,5-a]tEEHH(61-10)
cl

’d
NMN

[0668] HESH61-9 (24.2 g, 47.284 mmol)ZHADCM (242 mL) « 4E18K
FIIATEO (24.2 mL)NIAEZRIRIF 157788 - GR18Z R IIAMELE(36.3 mL)IALE
JmfRFE3057 8 - AE0CHIAIK(S00 mL)VEFH £k ZBE2EHT - & HrE A1 E
FKIEHRALEENa, SOHZNIE - EVI(18.3 g, 78.4%) Y IBEMTILIERS - MS (ESD m/e
(M+H)" 493.0 -

[0669) 2HEE1L 1 (S)-3-(1-(5-F-3-(6-F L E-3-55)-4- 5 -2- BN EHTEH)
LF)-1-FH BRI [1,5-a] b TH-8- 2 (61-11)

55192 | > 3£ 212 HEEPREAE)
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[0670)] fEEEHEEEY61-10 (18.3 g, 37.06 mmol)EFANH,/N-2-FE(7 N,
300 mL)IGHNELZE90°C HORFF48/ N - BZEFRZIER] > JIADCM (300 mL) Kz7K
(200 mL)3fi FIDCMZZHY » f& & HFAVA 1 F B/ AE Na, SOz < FEY)(14
g, 79.55%) By BB G A 1S - MS (EST) m/e (M+H)" 474.0 -

[0671) PEE12 © (S)-5-(3-(1-(8-Br - 1- FH AL BRME T [1,5-a] fE0F-3- ) &

E)-5-F-6--2- RN FAE)MEE-2- iR £F5(61-12)
NH,

N
N)\K(N

[0672) H#E{E&E61-11 (7 g, 14.76 mmol) ~ Pd(OAc), (331.3 mg, 1.476
mmoe) ~ dppp (608.76 mg, 1.476 mmol) &ZEt;N (350 mL)/AAEtOH (350 mL) « &7
HEREYIECORE NRIRIRA o RARIEZERR LM Bt B {EYGS.5
o, 72.8%) - "H NMR (400 MHz, DMSO-d6) 5 8.79 (s, 1H), 8.16 (dd, J = 29.9, 7.9 Hz,
2H), 7.52 (d, J = 8.5 Hz, 1H), 7.35 (d, / = 4.9 Hz, 1H), 6.92 (d, J = 4.8 Hz, 1H), 6.51
(s,2H), 4.84 (q, / = 6.8 Hz, 1H), 4.39 (q, J = 7.1 Hz, 2H), 3.62 (m, 1H), 2.60 (s, 3H),
1.67 (d, J =6.9 Hz, 3H), 1.36 (t, /= 7.1 Hz, 3H), 1.00 (d, J = 6.0 Hz, 3H), 0.81 (t, J =
12.2 Hz, 3H) - MS (ESI) m/e M+1)* 512.0 -

56193 B > 4212 H(EEIHRHE)
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[0673] ZEH13 : (S)-5-(3-(1-(8-Hz Ax-1- FHEL BRI G [1,5-a] EEIH-3- ) 4

F)-5-8-6-F-2- TN FREAFL)IEE-2-H % (61-13)
NH,

NM

[0674] 4 {E&9161-12 (5.5 g, 10.74 mmol);5 A EtOH/NaOH (1.72 g,
42.97 mmol)f£7K(50 mL)FHVEIR » R IEREVIMFAE6S C HLIRFF2/INE -
ZEFR LZECOHG R pHER T 56-7 > EYI(S.1 g, 98%)&LJEH#EITE] - MS (ESI) m/e
(M+H)" 484.0 -

(06751 2PER14 ¢ (S)-(5-(3-(1-(8-fg F2-1-F B DRI [1,5-a] L -3- ) &
)-5-5-6- - 2- 5 P SEAR AR TEIE- 2- 72 (4-FE A IE - 1-5) HH H(61-14)

NH,

NM

[0676] HE{EE&H161-13 (1.107 g, 2.27 mmol) ~ WLE-4-f£(463 mg, 4.58
mmol) ~ HOBt (464 mg, 3.43 mmol) ~ EDCI (655.71 mg, 3.43 mmol) &z DIPEA
(888mg, 16.87 mmol);A X THF (50 mL)GAE 2R BFEIRR - ITAIK(30 mL)3izH 4
Bz LBSZEHT - e fRAY A TR BR/ KRR I 48 Na, SOLiZ 1 © FEY/)(470 mg, 36.2%)
AR ENTHE &S - 'TH NMR (400 MHz, DMSO-d6) § 8.63 (s, 1H), 8.03 (d, J = 8.3
Hz, 1H), 7.69 (d, J = 8.1 Hz, 1H), 7.48 (d, J = 8.5 Hz, 1H), 7.33 (d, / = 5.0 Hz, 1H),

55194 | > 3£ 212 HEEFREAE)
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6.91 (d, J = 5.0 Hz, 1H), 6.49 (s, 2H), 4.94 — 4.68 (m, 2H), 4.07-4.02 (m, 1H),
3.76-3.75 (m, 1H), 3.64-3.60 (dd, J = 12.1, 6.0 Hz, 1H), 3.55-3.52 (m, 1H), 3.30 -
3.21 (m, 1H), 3.16 (t, J = 10.0 Hz, 1H), 2.59 (s, 3H), 1.76 (d, J = 44.4 Hz, 2H), 1.66
(d, J=7.0 Hz, 3H), 1.51 — 1.29 (m, 2H), 1.01 (d, J = 5.9 Hz, 3H), 0.79 (d, J = 5.9 Hz,
3H) » MS (ESI) m/e (M+1)* 567.0 -
EHl62
(06771  (S)-5-(3-(1-(8-fz k-1~ B B DRMEL[1,5-a] L OH-3-55) £ B)-5-F-6-

& -2- BN BEAE)-N-(2- 78 £ B IE-2- FHEE I (62)
NH,

N
N)\/<N

[0678]) &&BULEPI6LHELIEY = EEaaEEa61-13 » Bl (L &162 -
'"H NMR (400 MHz, DMSO-d6) & 11.55 (s, 1H), 8.75-8.69 (m, 3H), 8.13 (dd, J =
26.9, 8.0 Hz, 2H), 7.62 (t, J = 6.5 Hz, 2H), 7.02 (d, J = 5.7 Hz,1H), 5.04 — 4.87 (m,
1H), 3.64 — 3.47 (m, 3H), 3.46 — 3.33 (m,2H), 2.67 (s, 3H), 1.69 (d, J = 6.9 Hz, 3H),
1.00 (d, J = 5.9 Hz, 3H), 0.80 (d, J = 6.0 Hz, 3H) - MS (ESI) m/e (M+1)* 527.0

EhH63

[0679]  (S)-(5-(3-(1-(8-fErAL-1-EH ERDRIANT [ 1,5-a] b IH-3- ) £ 5% )-5-F-6-

B -2- RN FARE)ILIE-2-B) G- FE R R T -1-5) HEH(63)

5195 B o+ 212 H(EEIHRIHE)
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NQ\OH

[0680) &XEBLEPI6LHELIEY = EEaaEE&61-13 » B (L5163 -
'"H NMR (400 MHz, DMSO-d6) & 8.67 (s, 1H), 8.06 (brs, 2H), 7.50 (d, J = 8.4 Hz,
1H), 7.38 (d, J = 4.8 Hz, 1H), 6.94 (brs, 3H), 5.73 (d, J = 6.2 Hz, 1H), 4.91 — 4.70 (m,
2H), 4.53-4.51 (m, 1H), 4.38 — 4.22 (m, 2H), 3.83 (d, J = 7.4 Hz,1H), 3.69 — 3.41
(m,1H), 2.61 (s, 3H), 1.67 (d, J = 6.9 Hz, 3H), 1.00 (d, J = 5.9 Hz, 3H), 0.79 (d, J =
5.9 Hz, 3H) - MS (ESI) m/e (M+H)* 539.0 -

Ehilo4

[0681]  (5-(3-((S)-1-(8-fErAL-1-EH ERDRIANTG [ 1,5-a] b IH-3- ) £ 5%)-5-F-6-

F-2- RN FATRE)ILIE-2- B (R)-3-FRELMLIE IE- 1-5) HH R (64)

NQ“\OH

[0682] &XEBLEPI6LHELIEY = EEdaEE&61-13 » B (L5164 -
'H NMR (400 MHz, DMSO-d6) & 8.66 (s, 1H), 8.04 (d, J = 7.9 Hz, 1H), 7.87 (t, J =
7.7 Hz, 1H), 7.52 (d, J = 8.4 Hz, 1H), 7.42 (d, J = 5.0 Hz, 1H), 7.37 — 6.98 (m, 3H),
6.95 (d, J = 5.1 Hz, 1H), 4.99 (d, J = 19.1 Hz,1H), 4.87 (d, J = 6.9 Hz, 1H), 4.33-4.29
(m, 1H), 3.89 — 3.40 (m, SH), 2.62 (s, 3H), 2.04 — 1.74 (m,2H), 1.67 (d, J = 6.8 Hz,

5196 B o+ 212 H(EIHHIHE)
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3H), 1.01 (d, J = 5.7 Hz, 3H), 0.82 (d, J = 11.0 Hz, 3H) - MS (ESI) m/e (M+1)*
553.0 -

65

[0683]  (S)-1-(5-(3-(1-(8-Fz k- 1-FH AL BRIEN [ 1,5-a] L IHF-3-55) £ 50)-5-F

-6-8-2-FE PN S A AL L E-2- AL R T e-3-F2 B2(65)

[0684] ZEEL © (S)-1-(5-(3-(1-(8-Fi A&~ 1- FH ARBRIMEG [ 1,5-a] HEOH-3-55) 4
EL)-5-F-6-3-2- RN FAEDMENE-2- FHFRAR) EREER | Joe-3- 7282 FHES(65-1)

[0685] i#{L&1761-13 (500 mg, 1.0332 mmol) ~ FEER | Fe-3-FREE HIES
EBEZEE (470 mg, 3.01 mmol) ~ HOBt (279.21 mg, 2.0664 mmol) ~ EDCI (395.034mg,
2.0664 mmol) ;2 DIPEA (667.5 mg, 5.165 mmolAFXTHF (15 mL)\i (£ 2= ) BB+ 5
& > IDAZK(S0 mL)3i: F LB ZBE=2HT - A& RV A e R BR /KRRl 4¥ Na, SO,
Rz R o EEYI(236 mg, 39.53%) MY EBfE &R - MS (ESD) m/e (M+H)" 581.0 -

[0686] 2PEE2 1 (S)-1-(5-(3-(1-(8-f k- 1-FH ARBRIEN [1,5-a] b H-3-5) &

5197 H > 3£ 212 HEEFREAE)
FCP-057958

106143023 FH YR A0202 1073141992-0
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E5)-5-F-6--2- BN FAFE)MENE-2- A B R | -3-7402(65-2)
NH

2
N
NMN

K/ 7

[0687)] HH{E&¥65-1 (200 mg, 0.3442 mmol)AAMeOH (10 mL) » fIA
NaOH (41.3 mg, 1.03 mmol)f£7K(10 mL) FH AR AL 2 M I FE48/ NF - HZEfR
F:MeOH » ¥pHEHE 56.5-7 - BEY)(30 mg, 15.4%)4K %5155 - '"H NMR (400 MHz,
DMSO-d6) § 8.69 (s, 1H), 8.09 (brs, 2H), 7.48 (d, J = 8.5 Hz, 1H), 7.33 (d, J = 5.1
Hz, 1H), 6.91 (d, J = 5.0 Hz, 1H), 6.56 (s,2H), 4.81 (dd, J = 16.7, 8.3 Hz, 1H), 4.68
(dd, J = 10.1, 6.1 Hz,1H), 4.28 (t, J = 9.6 Hz, 1H), 4.13 (dd, J = 10.1, 5.8 Hz, 1H),
3.68 — 3.55 (m, 1H), 3.49 (dd, J = 10.3, 4.4 Hz,1H), 2.60 (s, 3H), 1.66 (d, J = 7.1 Hz,
3H), 1.00 (d, J = 6.1 Hz, 3H), 0.79 (d, J = 5.9 Hz, 3H) - MS (ESI) m/e (M+H)* 567.0

EHl66
[0688]  (S)-5-(3-(1-(8-PEkk-1-FHELBRMEANL [1,5-a]PEEH-3- ) £ B)-5-F-6-

a-2- BN FREAE)-N-(1-(FF A HEH BN AL IE-2- FHBER(66)
NH,

N/
N\

[0689] &EA{LEVI6 LAY -l EEPI61-13 - A (L5166 >

55198 B o 4212 H(EEIHRHE)
FCP-057958

106143023 FH YR A0202 1073141992-0
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BEFEHEEY) £ R H EERSAS mg, 39%)° H NMR (DMSO-d6) § 8.83 (s, 1H),
8.68 (s, 1H), 8.16-8.08 (m, 2H), 7.49 (d, J = 8.4 Hz, 1H), 7.33 (d, J = 4.9 Hz, 1H),
6.90 (d, J = 4.8 Hz, 1H), 6.48 (s, 2H), 4.83 (d, J = 7.1 Hz, 1H), 4.75 (t, J = 5.5 Hz,
1H), 3.69 — 3.57 (m, 1H), 3.53 (d, J = 5.5 Hz, 2H), 2.59 (s, 3H), 1.66 (d, J = 6.9 Hz,
3H), 0.99 (d, J = 5.9 Hz, 3H), 0.80-0.79 (m, 7H) - MS (ESI) m/e [M+1]+ 553.2 -
EHl67
[0690]  (5-(3-((S)-1-(8-P&B-1-FH ALK [ 1,5-a]MLETH-3- ) £ 7)-5-F-6-

- 2- BN REAE)ILTE-2- HEEE)-L-AH & l#2(67)
NH,

OH

[0691] &EEUEEI6STR{ATTZ  #edai(Ee161-13 - B (E=167 -
BRIFEIEEY) > H B O EEE(7 mg, 18%) - 'H NMR (400 MHz, CD;0D) § 8.68
(s, 0.47H), 8.60 (s, 0.54H), 8.07-8.02 (m,1.5H), 7.94 (d, J = 8.1 Hz, 0.5H), 7.62 (t, J
= 5.7 Hz, 1H), 7.51 (dd, J = 8.2, 5.2 Hz, 1H), 7.02 - 6.85 (m, 1H), 5.23 - 5.21
(m,0.6H), 5.08 - 4.96 (m, 1.3H), 4.67-4.63 (m,0.6H), 4.03 - 3.63 (m, 3H), 2.75 (s,
3H), 2.48-2.29 (m, 1H), 2.20 (dd, J = 13.8, 6.4 Hz, 1H), 2.15-1.91 (m, 3H), 1.81 (dd,
J = 6.9, 3.7 Hz, 3H), 1.23-1.08 (m, 3H), 1.04-0.83 (m, 3H) - MS (ESI) m/e [M+H]*
581.2 -

Hples
[0692]  (S)-1-(5-(3-(1-(8-fz k- 1- FH B DRIENG[1,5-a] PELTHF-3-72%) £, 56)-5- 3R

56199 B o+ 212 H(EEIHRIHE)
FCP-057958

106143023 FH YR A0202 1073141992-0
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-6-58-2- SN FATRELMENE -2- AR A BRI Je- 1-F2 B2 (68)

[0693] &EEUEEI6STH{ATTZ #EdaiEe161-13 B (L1768 -
BRIFEIL &Y HBE EEEE(25 mg, 40%)- 'H NMR (400 MHz, CD;0D) § 8.69
(s, 1H), 8.22 (d, J = 8.1 Hz, 1H), 8.06 (d, J = 8.0 Hz, 1H), 7.63 (d, J = 5.8 Hz, 1H),
7.53 (d, J = 8.1 Hz, 1H), 6.93 (d, J = 5.7 Hz, 1H), 5.00 (dd, J = 13.8, 6.8 Hz, 1H),
3.83 — 3.65 (m, 1H), 2.75 (s, 3H), 1.81 (d, J = 6.9 Hz, 3H), 1.64 (brs, 2H), 1.31 (brs,
2H), 1.13 (d, J = 5.8 Hz, 3H), 0.94 (d, J = 5.9 Hz, 3H)~MS (ESI) m/e [M+H]" 567.2-

Epl69
[0694]  (5-(3-((S)-1-(8-P&BL-1-FHEDRMET [ 1,5-a]MLETH-3- ) £ 7%)-5-F-6-

7 2-FE N AT E-2- FH B EL)-D-fl =52 (69)

O/\OH

[0695] &EEUEEI6STH{ATTZ  #edaiEe161-13 - B {EEI69 -
REITEEIEE Y H Ry B EE#E(25 mg, 32%) 'H NMR (400 MHz, CD;0D) § 8.65
(s, 0.25H), 8.51 (s, 1H), 8.09 (d, J = 8.0 Hz, 1H), 8.01 (m, 0.31H), 7.94 (d, J = 8.2

56200 B o+ 212 H(EIHRIHE)
FCP-057958

106143023 FH YR A0202 1073141992-0
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Hz, 0.5H), 7.79-7.77 (m,1H), 7.49-7.46 (m, 1H), 7.38 — 7.22 (m, 2H), 6.89 (s, 0.29H),
6.52-6.51 (m, 1H), 5.31 — 5.14 (m, 1H), 3.90-3.85 (m, 2.68H), 3.73-3.71 (m, 1.48H),
2.73 (s, 3H), 2.71 (s, 1H), 2.48-2.43 (m,1H), 2.19-2.14 (m, 1H), 2.08 — 1.91 (m, 3H),
1.79 (d, J=7.0 Hz, 1H), 1.75-1.73 (m, 3H), 1.10 (dd, J = 11.9, 6.0 Hz, 3H), 0.91 (¢, J
= 5.3 Hz, 3H) - MS (ESI) m/e [M+H]" 581.1 °
BHI70
[0696]  (S)-2-(5-(3-(1-(8-Haz - 1-FH ALK [1,5-a] PR IH-3-85) £ B5)-5-F

-0-78-2- BN B AL TE-2- FHEE ) - 2- FH A N (70)
NH,

~
Aol

[0697) 70LEULEI65FBIY T - #E4RIMEE161-13 » Bl (LAY
70 > BETER(EEY) - HEE G ERE (G0 me, 44%) - 'H NMR (400 MHz, CD;0D)
5 8.71 (s, 1H), 8.19 (d, J = 8.1 Hz, 1H), 8.06 (d, J = 8.2 Hz, 1H), 7.48-7.44 (m, 2H),
6.95 (d, J = 5.5 Hz, 1H), 4.99-4.93 (m, 1H), 3.80-3.74 (m,1H), 2.74 (s, 3H), 1.81 (d, J
= 7.1 Hz, 3H), 1.70 (ds, 6H), 1.14 (d, J = 6.1 Hz, 3H), 0.92 (d, J = 8.7 Hz, 3H) - MS
(ESI) m/e [M+1]* 569.2

BHI71
[0698]  (S)-(5-(3-(1-(8-fEAL-1-EH ERDRIANT [ 1,5-a] b IH-3-55) £ 5%)-5-8F-6-

7 2-FE N AT E-2- 2 (4.4- —mlIne- 1-5) FHERE(71)

55201 - 3£ 212 HEEFERAE)
FCP-057958

106143023 FH YR A0202 1073141992-0
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[0699] &EEUEEVI6MHDIATTZ  #esaiEe161-13 - B {E&PIT1 -
BEFHHEAY) HoAE EEREQS mg, 14%) < H NMR (DMSO-ds) § 8.66 (s, 1H),
8.06 (d, J = 8.2 Hz, 1H), 7.79 (d, J = 8.1 Hz, 1H), 7.49 (d, J = 8.5 Hz, 1H), 7.32 (d, J
= 5.0 Hz, 1H), 6.90 (d, J = 5.0 Hz, 1H), 6.4 (s, 2H), 4.83 (q, J = 6.8 Hz, 1H), 3.79
(brs, 2H), 3.66-3.60 (m,1H), 3.55 (brs, 2H), 2.59 (s, 3H), 2.17 — 1.96 (m, 4H), 1.66
(d, J =7.0 Hz, 3H), 1.01 (d, J = 6.0 Hz, 3H), 0.80 (d, J = 6.1 Hz, 3H) - MS (ESI) m/e

[M+1]" 587.2 -

EYBHE
I. PI3KS3IE
[0700] {#FHR5H&ATADP-Glo ™ I (Promega Corporation)ilf; F 1%
FUSHHERIAE A H B ARV EEYHHIRIPBKO SIS - 52 - K&
ZHPI3K(p1108/p85a)lilg ~ AE'E e <28 f A MY A H B AR L&Y E =R
WEB0.5/N\EF o i AATPLABAEAIEIG E - FEZ= 8 WF S 1/NE} % » il AADP-Glo™
SR LA 1R S HEF ZERIERHVATP » fE=0R I B 1VNRHE - IS EHIE
Pl LA 165 f ADPHEL {1 By ATP H 50 5 (58 FH A2 S R/ 32 06 3= S e & 1 & ey
ATP - fEZ R E0.5/NEF 1% - E AWV #E 56 F PHERAstar FSRZENLES (BMG
LABTECH) &M - AN #Et BARE MRSV LEYIFL TRV H S
M - FEEEPIHIICs i 38 [ Graphpad  Prism#k (i &kt & /5 VU B /712

55202 | - 3£ 212 HEEFRERAE)
FCP-057958

106143023 FH YR A0202 1073141992-0
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TR -

1L. PI3Ka ~ BRyHIE
{E FHEAPI3K (p1106/p8Sa)MH[EIHY 57k » B T A2/ NF I B HE R
PI3K (pl10B/p85a) /& il fz g - el A H 5B A eV b &Py Al & = 41
PI3K(p110a/p85a) ~ PI3K(p110B/p85c) KPI3K (p110y) «

[0701])

R1. EEHF AR YHETEMEIC SRR AIHI(%) » 0.5 uM

BREMEICso (mM)BU AHIAI(%) » 0.5 uM

m=x7|
PI3Ka PI3KP PI3KS PI3Ky

1 -- 6% 150 -27%
2 560 - 1.5 37%
2A -- -- 1600 --
2B 360 - 0.59 150
3 -- - 150 --
4 20% - 7.5 9%
5 19% -- 18 44%
6 34% - 2.0 52%
7 420 - 1.9 200
7A 580 180 1.3 210
7B - - 43 -
8 1400 350 1.1 260
8A 1300 580 0.51 300
3B - - 170 -
9 - - 100 --
10 3200 2700 9.1 1500

FCP-057958

106143023

56203 B o 4212 H(EEIHRIHE)

FHGTE A0202

1073141992-0
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11 540 360 0.54 190
12 1300 870 1.7 67
13 1200 400 1.2 480
14 1100 250 0.73 240
15 830 320 1.2 320
16A 790 870 0.71 440
16B _ _ 62 -

17 3100 1600 1.5 1900
17A _ ~ 91 -
17B 970 670 0.28 520
18 7100 1100 1.3 340
18A 4600 190 0.56 160
18B _ ~ 26 -

19 580 180 1.3 210
20 2300 930 3.2 740
21 2000 ~ 3.3 1500
22 1400 390 1.5 760
23 16% 12% 15 -19%
24 4000 1600 2.9 2100
25 3000 2600 2.6 1400
26 1500 330 1.4 500
27 3300 1800 2.5 1400
27A 2200 400 1.1 1000
27B ~ ~ 500 -

FCP-057958

106143023

FHGTE A0202

55204 > 3£ 212 HEEHREAE)

1073141992-0
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28 2300 930 3.2 740
29 2900 820 2.1 1100
30 1800 530 2.3 450
31 2200 620 2.5 430
32 7400 3500 8.5 2100
33 1800 1800 5.7 750
34 -- -- 43 --

35 23000 79000 11 5900
36 1300 580 2.2 730
37 11000 1900 4.2 900
38 >200000 30000 19 2800
38A >200000 28000 5.4 740
38B -- -- 2100 --

39 3200 2000 5.7 1600
40 >50000 >50000 5.5 >50000
40A 33000 6300 1.0 3800
40B -- -- 150 --

41 2700 3100 3.2 2100
41A 2200 1200 2.1 730
41B -- -- 350 --

42 >50000 >50000 7.4 1600
42A 26000 2200 4.1 810
42B -- -- 330 --

43 >50000 >50000 59 >50000

FCP-057958

106143023

FHGTE A0202

56205 B o+ 212 H(EEIHRIHE)

1073141992-0
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43A >50000 >50000 28 >50000
43B _ - >1000 -
44 _ ~ 380 -

45 1100 930 17 1200
46 5600 470 0.7 920
47 810 190 0.20 170
48 540 580 0.42 530
48A 4800 440 0.40 800
43B 1300 1200 0.31 630
43C - ~ 160 -
48D _ _ 6.8 -

49 - ~ 3.1 -
49A 2100 260 0.49 440
49B _ ~ 26 -

50 36000 670 17 2600
51 2900 2700 1.6 1700
51A 2100 480 0.79 1200
51B _ _ 320 -

52 6% ~ 7.7 1%
53 - ~ 1900 -

54 29000 1700 15 4200
55 - ~ 450 -

56 - ~ 1000 -

57 83000 1237 20 1900

FCP-057958

106143023

FHGTE A0202

56206 B o 212 H(EEIHHIHE)

1073141992-0
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58 14000 17000 5.6 13000
59 10000 3500 2.5 6300
59A 6300 1400 1.2 2700
59B -- -- 240 -

60 4300 4200 1.6 2800
61 2900 6100 0.58 3800
62 5200 3600 0.82 2600
63 2600 2300 0.56 2400
64 1400 1600 0.37 2100
65 5400 1200 0.71 1600
66 4100 3400 0.72 2600
67 5200 460 0.47 1200
68 3400 400 0.33 960
69 7100 610 0.71 620
70 4400 540 0.33 840
71 4700 2700 0.96 3200

1. FEFFHRAI V) K R4 28 (PO) R (L &P FE Sprague-Dawley A B, HYEE

REIRMR
[0702]

FIERRIECE TEAGEOERA el - FHE 1.0 mgHE by

ERY0.32 mL FHEL ZFERZ(DMA) » 28R 7ETRGE—254%0.36 mL 2% £20.32

mLN EEFETE o HENE S04SR 1.0 mg-mL -

[0703] DOIR&EEERRA MR - FHES.0 mg il (b Pl 7 #%h 10 mL

0.5% FHEHERMO) - Al LEWHILRE 1 mg-mL" -

55207 H > 3£ 212 HEEFRERAE)
FCP-057958

106143023 FHGTE A0202

1073141992-0
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B
[0704] #¥)(E RIEAEHTR2 - RV B L BA R E VR B
TEPMREET - i B HREROR AV R RO K o R N E R (H
P EEE40% 270%) FomE(H PP #aE 18°C 226 C) » Hf110 2207225/
WA/ NI o S EACRIFAL 12/ N e R 1 2/ NI B © (2RI (U R BB A T oL b
5t HANEREFIN - BBEHERER - S )y EEJIRS -

R2. BYIEER

Ml MRl | TS L T |RE (9 | GEDY | BEEN
Sprague Dawley | Vital

Rea | BEME SFEES | 220-250 |7 6
(SD) River

K3 BVIRELE

RIEK | RBRE .
_ B LEER | Bl
4H e (mg-m | ZEH PRASRE R
& E | HEE
(mgkg!) |L
FHSC4E BE,
32% DMA, ) _
| AR 5, 15,3057
1-3 |3 1.0 1.0 36% /.12, =g
|V — 4, 1,2, 4,
32% PN fE
8, 24/ ]\BF
THIL4A BE,
5 15, 305785,
4-6 |3 5.0 1.0 0.5% MC C1AR =g
— 1727 47 87
24/\BF

56208 B o 212 H(EIHRIHE)
FCP-057958

106143023 FH YR A0202 1073141992-0
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e

[0705] S EWFTETHIETH: (E IR E A T s 2 S4BT
WIS E R S e EEHLE -

(0706  FE&HREAT{E 14 :Sprague-Dawley A BES BRI » A {FELE TR
BFK < AESB1R  BE S IG I T 20 i B B s e -

44 BERTE(mL) = (REAR B (mg ke /BB 2 (mg-mL™)] x BYYESE (ke)
(1)

[0707) EEAIREHE KBRLTEIVER] mgke' I HE =6
KL T E— CIREIES mg-kg' - (LI B4 THISAEBILHEAN - M5
RS I B R AT ERAE o SRR NS 0 SR REIEY) -

[0708]  FHSEAFIREE {1 R EHSRIEREMEE (<150 L) FEDTA-K %%
e o £83000 g I AN 105588 « {55 AT ERAE A RS 1 (7R (E-80°C 7k
R o MM ST SR RIS -

7

i

(EFEEY U
[0709] &IV K POLEEER S FIMeOH: H,O (4:1, viv)ImRELL 7 HIETR2
ug-mL HTRRE © 1% - H[E47.5 nLZEA MAEIIA2.5 nLIFERES - A%
SRR ERE © K10 n\LE B IRHE S YES ZELC-MS/MS Z:41 ©
RS
[0710] HE{EEVRIEERE NEPKYERBIRIRS -

56209 B o+ 212 H(EEIHRIHE)
FCP-057958

106143023 FH YR A0202 1073141992-0
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R4, {LEYHIARBPKEFR

& |1V (1 mpk) PO (5 mpk)

Y tip | Cl AUC.int Viss t12 | tmax | Cmax AUC.int F%

(h) | (mL-kg"-min™") | (h-ngmL-Y | L-kg)) | ) | () | (agmL™") | (h-ng-mL?)

16A [1.3]16.0 1065.0 1.8 1.9 1.0 | 4955 2186.0 41.1
40A [9.0]222 768.5 14.8 6.6 2.7 | 178.6 1721.4 51
48B | 14392 425.3 4.3 2.1]10.8 | 2544 1001.2 47

IV. EORRGER(ESYERMECSTBL/6/NE RS2 E
Pl & SRR AU Y

[0711] FHELY4 mg I LEVNLAUR0.5% HEGEREZRMO) - 1%
KRR SYIRREE S RCERECRR < AR ESYIVEACRRE AT mgmL” -
a aE R ch S b S VREE EAE85% £ 115 AR M E#EE Y -

[0712] &%) -

(0713  EW)(E EIEAERNERS R/ N BB B A R YRR [EAG R
TEPIMREE T o FERNEEH N HR (B AR T #EE40% £ 70%) KR E (H T4
#iF20C £25°C) » HA 102072 5RATHA/INEF © /N ORIFF12/NRF 52 /BE B ER > B
T HbFTERILERATE 250 - B NE SR E VIR KoK o A2 R IR B AT
HEWLEHERERIEE /D3R - EEHERCRRAVEI#ETZIGT » HEANRE
AR ~ AR s M BB &R -

RS BMMERR

BAl | MR B #H A AEEE(Q)
Vital River Laboratory

/N | IEME | CS5TBL/6 |9 18-30
Technology Co., Ltd.

55210 H > 3£ 212 HEEFERAE)
FCP-057958

106143023 FH YR A0202 1073141992-0
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T

(0714 SHBIIFT i (AT HR {147 I L A T 7 6130 ST
AT RO - IR RS -

%6. BRI

. HIEKE | B LER Br/
HEm | BE ‘ PR
(mg'kg!) |[mLkg? | ER

HEMEE) |9 10 10 PO 2g | 1L2R4/NE

(0715) faAiEmEM R EEERRRR » ALEH E m@AER K « 25651

X HEVIRELLEA T2t EE R SRV EIRGEERE
KEEERBTE(ML) = [IZFRHIE (mg-kg /2B (mg-mL)] x B8 E (ke)
(D

[0716] 5y RIEE CIARE GAENR4E T 10 me-keg DAL EY) - HiliFBfsas
SRR o AHIEHEC s EIRAGE  E RG2S -

[0717) FES (LR TSt =&/ N LA BIESREER | ~ 2R/ NIFET TR
anPREE o &L FRIPREE MR (~0.2 mL)X LAk E (£ H EDTA-Ka) < ’REEEST
EIEE T RAPRER T » 465,500 rpmE Lpa 2 M08 - A7 SESLIRILRIER
T - M ECsr R PR AR ] - AEPR LB ERYKIR - THERE AR HYS
x IKWIVYEIE o AE3HTAT > BB PRIFFAL(EG-20°C uKkRg o -

(EFEEY U

[0718] HHAMAEEES: © HEIEHIS KRk, 5 ng- mL™ RASHIAHR, 50

ng-mL)AY500 uL ACNJIA S 537RIV10 uLET: » DURREOTH - KRS

5211 H - 3212 HEPERIAE)
FCP-057958

106143023 FH YR A0202 1073141992-0
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TEELSY 88 > ZATR1E13000 rpmBe(08578% - ZA(RIEFIT0 nLANIATO pL B -
PRIGBHEI05Y 8% - A0 LRSI RS ELC-MS/MS 447 -

[0719] SFSEES - BESAHIS Gk, 5 ng-mL' RAEFIARR, 50
ng-mL™)J250 uL ACNAIASE /3RS0 nLEES: - AR EATH - #REEY
TEELSY 88 > ZATR1E13000 rpmBe(08578% - ZA(RIEFIT0 nLANIATO pL B -
PRIGBHEI05Y 8% - A0 LRSI RS ELC-MS/MS 447 -

R

[0720] HEMEEYAIMESFRIE (BBB)ERIEIRINET -

#1. L&Y\ EBBBER}

=57 BBB (fi/[fn 8% RRAELE)
16A 0.05
40A 0.29

[0721] SBRILSYA0AEAEE Fravis/ MmATRRELE B RHARHF L
PRV EEYIE(E R B it R R H IS 2l KB P5eR -

[0722] @EASEIHAIE S BHYERIAE A5 (E S 2V E LR & 1 L
{EFAAEA AT WL AAVERER A > (HE2VE ILIER il &R Bl S B
AHEERREEES] » TAKREPEEEA - Ha kFEPA - HILAZEH
AHEZIRIN FACEHER] ~ AR ER] - e & S oK IR R A SE DAY sl & £
= NEIRTAE B K 5k -

[r5kaiin ]

5212 | - 3£ 212 HEEFREAE)
FCP-057958

106143023 FH YR A0202 1073141992-0



1762534 1104124298 4% £ &
[110% 12 § 29 OE % E]

[S0HH 3R S A= E ]

[E1E] —fEDEa?) ?ﬁﬁﬁ*ﬁ%@?ﬁ%

R

Ee

wi'

ATz 88

Rs
R1o Rq

D

)
H

Ri55-NRaRy » H R KRy & HIB LI B R EC 1 ahi ks

Ry ~ F~ Cl~ Br» -Creliihhs ~ -Cogffifh ~ -Cool B ~ BRITES ~ FEERA - 75
o FEFFEL ~ -CN ~» -NO» ~ -ORj5 ~ -SO;R 5 ~ -CORy5 ~ -COsR 5 ~ -CONR5R 3 ~ -
C(=NR2))NR3R 4 ~ -NR5R 3 ~ -NR,COR 3 ~ -NR;,CONR3R 4 ~ -NR;,COsR 3 ~ -
NR3SONR 3R 14~ -NR,SO-NR 3R 148-NR 1,SO,R 13 5 HAF Rt -Cefoi 5 ~ -Cog)di s
-Cogft AL ~ BRGEEL ~ FEIRAL - FT R AR BB I TR R L 2 /D —EAUTE
RiHU

RyB & ~ -Croliihs ~ IRGEE: ~ FEERE: ~ F7AEGETTA

RoFs-Crolids ~ BRIEA: ~ FRIRE: ~ 7 EEHTA

Rs KeRe » Hu] BAHEECAFEIHY » & BBIHMEE - R ~ -Creliikt ~ -Coelf
B -CohEs ~ Bl AL ~ FEERA ~ 754~ Fi5 A » -CN» -NO, ~ -OR;; ~ -SO:R 5
-CORz » -CO2R; ~ -CONR 2R3 ~ -C(=NR2)NR 3R 14 ~ -NR2R;3 ~ -NR|2CORy3 ~ -
NR;;CONR5R4 ~ -NR;COR;3 ~ -NRj3SONR3R;4 ~ -NRj2SONR3Ry4 T -
NR12SOsR 5 5 HAFTH-Creli s ~ -Cosffis ~ -CogiEs ~ BRUTES ~ FEEREAL - 75 A
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