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<s}et >
€L
(Ro)m X
(R2)n
A7) A =,

AE FEEHAbO]E EE FE Ao Zo]aL;
X 7, NRC0), NRC(S), N(C(OR)C(0), NRySO, NRsSO», NRCC(OINH, NRC(SNH, C(OINRy, C(SINRy, NR:PO
= NR,LPO(OH) o]z

Y& &A= &AY, CHRy, 0, S, SO, SO, E&= NRoJIL

R 7, 2Rl EE slHzAel2R ofold FomyH Aduu, olF Aze Hesd, G,
obvlie, ZH2BA, ojut, Folte, st2nd, UERZ, Aohe, obd, 47, duod, £¥d, 494,
BZA, SIS, FEuid, opdoluli, Fumel, FEclS, suAleld L dHw
oz ABEM; o714 47] ol opvitliw, 9, o}, £Ed, LW, A=A, AU
obolrie, $uhwdd, EFor|s, sEniteld % sHBACIF At BEA, BRY
B4, Erd, EE ook, 97, 924, ofd, £xd, £9d, EadloE, AZuleld w: o
AolF(elEe =S, 2B, s=nd, opw, ¥2A, G, 4, A=A, 3
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g=2al, opule, UERZ, o, opd, deyd EE GHAR JojHon AFHn;

R @22, Sl=Sd, slaud, o4, ofd, 4=A, dFAtEnd, genrd, A=, &9, &

xd, Jt2RAte|E e FHZALe|Zla, o714 Zhzhe] b, opd, UdFA, dFAgENY, stEuind,
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Zgg} Wgly-7}2~E (Drosophila melanogaster)olA] &0z S ATHESH [Nusslein-Volhard et al.,
Roux. Arch. Dev. Biol. 193: 267-282 (1984)]). ©o|%F, =22 xZ o] e 379 =28z

(ortholog) (&Y (Sonic), HIHE(Desert) ¥ <ltj¢t(Indian)) 7} oF, 27 2 EIFHE st ZE FFF
E5oA Yelts Aol gelHdrl. HAE XZ2(DHh)E vk 8 B 2 A AAFeb Qi BFo
RoYA, mFrelA F2 BEEa; Qe X E2(IHh)+ wigA Sk & A 2 AAeM e F FAe &
oAatr; A4 FAS2(SH) = A F HF5E Mo H2F 2 AA(floor plate)ollr] F& FFo= Ui

A9 EW2AY sEAAL SHhe] A9 Ed(ectopic expression)< SHh7} 217 7

o AT U Aol EA4 E Eal

sfR st A AAAQ] F3E gt AS HAFATHED [Echelard et al., A7) &&; [Ericson et al.,
Cell 81: 747-56 (1995)]; [Marti et al., Nature 375: 322-5 (1995)]; [Krauss et al., Cell 75, 1432-44
(1993)]1; [Riddle et al., Cell 75: 1401-16 (1993)]; [Roelink et al, Cell 81:445-55 (1995)]; X [Hynes
et al., Neuron 19: 15-26 (1997)]). Hh+= XE3F AFA] A (FE [Krauss et al., Cell 75: 1431-44 (1993)1;
2 [Laufer et al., Cell 79, 993-1003 (1994)1), A& 2A(ZF [somites (Fan and Tessier-Lavigne, Cell
79, 1175-86 (1994)1; % [Johnson et al., Cell 79: 1165-73 (1994)1), ¥ A (E3F [Bellusci et al.,
Develop. 124: 53-63 (1997)] % ¥ A [Oro et al., Science 276: 817-21 (1997)] Foll 2-&3tc}.
w7 2, Thh 2 Dhhe =, & 2 AAAMEZ ZAd B3t (3 [Apelgvist et al., Curr. Biol. 7: 801-
4 (1997)1; [Bellusci et al., Dev. Suppl. 124: 53-63 (1997)]; [Bitgood et al., Curr. Biol. 6: 298-304
(1996)1; 2 [Roberts et al., Development 121 : 3163-74 (1995)]).

17k SHhi= 45 kDa A7A] @A = A gdum | rkSu) deko] dojubi AAFAQl A5 Asdd 829
delo] =& 20 kDa N-2dk @, 9 N-Zuk ddo] Z2HE Vo HEHw= AtE @49 dcle] HE
25 kDa C-2¢t ©@tHo] F5HU(EH [Lee, JJ., et al. (1994) Science 266, 1528-1536]; [Bumcrot, D.A., et
al. (1995), Mol. Cell Biol. 15, 2294-2303]; % [Porter, J.A., et al. (1995) Nature 374, 363-366)]).
N-e @l g A7A Ao obniAl 77] 24-1972 o] Folx] glom, o= (-4 FHHES F
& ol AA" Mz FolUuH(EE [Porter, J.A., et al. (1996) Science 274, 255-2581; 2 [Porter, J.A.,
et al. (1995) Cell 86, 21-34]). FuxHZE HFTL Az N5 232 EE(localization)?] HAlo|t},

AE FEWHAA, Hh AzE 127019 943d Edole zte oM AQl X E(Patched) (Ptc)(F3# [Hooper %
Scott, Cell 59: 751-65 (1989); Nakano et al., Nature 341: 508-13 (1989)]) % G-v+¥izd AZH HA =&
Aol ~F<==(Smoothened) (Smo) (31 [Alcedo et al., Cell 86: 221-232 (1996); van den Heuvel % Ingham,
Nature 382: 547-551 (1996)1)ell 2l&l FAH= Aoz Ay, §44 =74 9L Assts 74 2% Ptc 2
Smo7} YHAE FEA HIEAY dFge A RS AWASI(EY [Chen and Struhl, Cell 87: 553-63
(1996); Marigo et al., Nature 384: 176-9 (1996); Stone et al., Nature 384: 129-34 (1996)]). Hh7} Ptc
of AE3IH, Smool whdk Ptce] A A &3t 3t i, o2 sl Smovt ¥FEH UM E Hh MSE

Age 5 Qo Bk ST, Prork Smo B 2ASHE ARG AUEE ol WA s

snooll 13 AN HE AEAY A=A = Gli WA} 2
sto A fAAE] AAE 2ATG. Glit &4 9
o=

2L
2l H
Hojxa 9o, ol Hh A= &

& AT, Gl QA QAbES ) U= ol
FEE Pte % Hipld} 22 Hh A= JAAE9] A

1

= uj

— 1

g Adek o] Agg Ax 3 = 71 FAd
(e}

desith=s A HoEn. Hh Asdd Fre] 2dHA o @43ts TS, 58 o, AR 2 259
I EE 2 AR HHE k. ool tig AW Hh BEIF AE F7] F&e] #AstE AR, dE =

o G1-S Holo] wolshi= AlZ® Dol BA4stel olsl A AL F4
[e2]
l

& ot

o7k, S2lel #e® EGFR 229 4FE(EGF, Her2) % I#AIA e #de PDGF A=< A% (PDGF a )7 VEGF

&3 #HEEo vk, Pte FAAY 7T &4 EdWolE thd Z1AAESHBC
= Sl ZIAAE Bk F3TH(BONS) Bl A SlE et 753l Pte A =
AWolE weh, w2 HE&Y A ZAMES E4H #A-™Ho doh(EE [Chidambaram et al., Cancer
Research 56: 4599-601 (1996)]; [Gailani et al., Nature Genet. 14: 78-81 (1996)]; [Hahn et al., Cell
85: 841-51 (1996)]; [Johnson et al., Science 272: 1668-71 (1996)]; [Unden et al., Cancer Res. 56:
4562-5]; [Wicking et al., Am. J. Hum. Genet. 60: 21-6 (1997)]1). Ptc 7|5 £&Ao] 7|AAM XL ZHT X
Ze Smo Ao djoew AZdrt. FARH, €4 Smo EdWol7t bR BOC FdA F1E% o
(&4 [Xie et al., Nature 391: 90-2 (1998)1), ©]i= Shholl tigt &4 EA F ANEAG ME{FR oA
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o] Smoo] HES Azt Zloltt.

GO-GIel A M3 7715 AFA 1713, SCLCAA ofFEAAE fFEdhe A2 HAAXE HA G2 o|=gl A&
237 (Cyclopamine) ¥ 22 ket X5 MaHG A A =] ?ﬂ?ﬂq grh. AEFEIHLS Smoo] 7-LhA
(heptahelical) tho] Agtedo2ZH SmoE AAtE Aoz gAY, EAFH(Forskolin)S Gli @A <17
& B84 o= FAA7I= @i 7luAl A(PKA)E EASIA T 224 Smo 372l Hh AZE JAS=E A= B

o1t
g J§
ddstel= A

olgigk stgte B uE e ecl ¥ WHeE etal, dAZ AaAE AR I A o
a7k ofds] =A%

42 7 5

gl 3 SHelA=, 8] ek 1S e Alardk diAEa A, 2o e 9 5 grfskeo] Ale Tt
<s}e 1>

(Ra)n
R

AE FFERALO)|E T FEH EALo|Fo]ar;

oA, NRC(0), NRC(S), N(C(O)R)C(0), NR4SO, NR,SO,, NR,C(O)NH, NR,C(S)NH, C(O)NR;, C(S)NR,, NR,PO
= NRPO(OH) @] 2L

Y= EA481A] &AY, CHRy, 0, S, SO, SO, == NRyo]aL;

RS 27, Ah=usjeld EE dHRAlel 2R o Foldl FomiE Ausm, olF zze JSsd, BRA,
obvli, ZhEwud, UER, Aohw, opd, 9, @R, @AEEd, dALIY, A, dAs2HR,
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oy ge SdedAs, 2 AR Best dE LHRel fEF H94 19 HPBS Foldt AL
FEgFahs o A= el Algdd
g shsbe 19 SRtEe] AHAYE AS e Y] Axe HAE AE

S A1) Pt FAF Q] &

toldre A C(0)-RZ2 YENAE AFVE sl tERdS 9uisiy, 47| RS H, €F,

FtEar Aol F, dE|RALO|E, FIERALOEF-23E &7 wE e EAl|E-X3E ddolx, oA g, &

i’—*l, Ft2xAlolE H FHZEAFE B HoE= nvie} k. ofd Ve EIA(dE Eo], ofAl
, OlRA(dE B9, Wixd), d JuHZolzdS 33}

mv
m|

"GN A e HEAH A, 23 e EXSH(S, 4Ad, d1d)E AN vEea V1S 9vlst
2A 5A4EA e 3 127 olste] B o = 2 golo YdREA ARHE A5, dE & 2
Zotr"of 2 A, ¢ TS uEAs A E3hd vele s AbEolA, Hdk Bxstyl whElaea whAa
AHE, dE Bl "gAd " B "L OPU]‘:_"% 2tk "G E Aol E"E -P(OR-¥Z 71E
3, 7] RS H, &%, 712 HA}o el ZAo) Z-4L S oujgitt.  wiEAe 4 v
= dd, dY, n-xaE, olhXaed - —‘?—“é, o|&-Fd, sec-HH, tert-%E, n-ddg, 2-vjdrg 22
edzzd p-d4 o-vWddd, 2. 2-teid, n-d, -9, 2-HEdd Fo] xFgHr. &of "X%:r &
A", "C-Cy & R "1 WX 409 BA YxE H G Foojolw, &3 JhEEtAl AREE o] Wd, oY,
-2eyg, opxed AFRIZI, I-FE, sec-HE EE t-FES VT 5

AL 1(vHEAEH, 2, 3 e v XEVE FHE 5 o, o5 %25}7‘]4 *o“’]% g AT},
A%k 2 7)) dl2E Alotwd", YERWE, S=SAWE, EE]%*Q’\] I
e, FI2EAMYE, 72 EA Y, F2HAZ2E, LA TtER WY, ?—i%l%
e, wEAE, AEAHY, t-FSAHE, oASAWYE, FE22WE, EEEUﬂ , 89

>
e
P
rl
o
o
o

=_
=

RS A o] =g,
EfEFeEvd, 6-s=5A84d, 2,4 HIZ2(n-5E), 2-opvm(o]a-22d), 2-7t2HEISA " 5o
EFHARE, o5l FAFHAE Feth, 4 Ve EI tERACIE V|2 8E F k. d2E ASEE
zavg, AZzyddd, AZzaddd, 2 AZRdadd 7], 9 AgEe oY, -Zed, -pd,
-Ad, -8 7] So] EFEn. whebAd AgE 4he AFE b9, 98 5o "A#E -, A" Ve §
A AR AgkE vid vleltt. AgH wd 7o) 2 slEsAvE, Had sjEsAME(dE S
HEZs =zadSAd), opiEA e, stenrdgad, Egfeadd, FRdd, st2RAm
d, nERdd 3 gemvdd ge v)5o] E3hEnh

"opE! B topHt it -CND-NRR 71 ejwlshe, o7 Z47he] RE YA OR H, O, &, <A,
FhERALelE, FElRALClS, FhEEAL]I-A R ¢ E FERAbel - l%L oA} EE R 7

27E oA sEl EALlE s @A T wEA S ofnlde -C(NH)-NH, 70|t}

ot AAHE, M), olAHE, MR R AAHE, NRR) ob¥l UEhR, o714 RE HyHoR o,

ZhER ALl 2 (5 o, o), sEHZA|2(dE 501, sEH=Zotd), FtERAle]E-A|%d %‘4(01]% =
Hd) EE FEH 2] E-A8kE o)Ay, "E2AlE F R 717 o]l Adtd da Aot A alH =ALo]

2 @Aa. 54 olx L AR ofule Aockw, gzeln, cbdlebyl, tellelwl, ofzelelyl 9 ¢
ohzelzdoluloltt, 54 olx @ 4bat obmle widolw, ojdewl, mmumopm, olixzuolyl, Hdolul,
Aobyl tWlElolnl, Holelolyl, iz edolyl B to]sxzHolrlolt),

welol ] AFEEE ol R EY] s whgo] BFEY TE #svldA SaEt o oluln 7% apaaA
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HEsted B4R AMEHE VY FEAE 9uieit. a#d REV]|9 dZ2E FtEvMo]lE, opu =
o g oo 7], oql, @ sk ofWl 7IE AAAIZIV] fE AAE  dv B N-FHEHIZIR FEAE
¥3tgtt. w3 olul W& 7] Boc, Fmoc % Chbzolth. o]g|dk 7|59 F71AQ dE&2 &3 [T. W.

Greene and P. G. M. Wuts, "Protective Groups in Organic Synthesis", 2nd ed., John Wiley & Sons, Inc.,
New York, NY, 1991, chapter 7]; [E. Haslam, "Protective Groups in Organic Chemistry", J. G. W. McOmie,
Ed., Plenum Press, New York, NY, 1973, Chapter 5], % [T. W. Greene, "Protective Groups in Organic
Synthesis", John Wiley AND Sons, New York, NY, 1981]eolA] &AFct, o] "BIFH ofujx"&= Aby] ofn| -

BHo71E F SR Xgd otnkw 7]E ou|gt},
"ol e wEmow ALEEZLU e folf dFEA AMREHE A5, BAE Bi dF AFEE Y, N7
FAHA FATHE, 1470 o]ste] &4 AAE Zke FFEEAEY HEFS V(Y oAF BE)E ovEt. o
7l Hd, »yxd, HHd, ddEHd, UZelAd 5ol EdH(AE o], 3 [Lang's Handbook of
Chemistry (Dean, J. A., ed) 13th ed Table 7-2 [1985]]1 #=x). EA AAlefekolM, o}lHE HAdd &
Utk A2FE A e XFE oS 1, 2, 3, 4 e 579 XFY], & 5o 1-2, 1-3 Ee 1-4719] A%
712 A%E Ad 7] £ ol V& UrEth%, o] NAV|EL YEA EAFHA & &, T2AF, Cl, Br,
D, 3I=FA, Bsd 3|=FA, Aotx, YER, IA(dE 59 (-C €4), EFA(AE 9] CC &=
A, MAZA], 72 RA], Hod FtERA, Jl2RAMY BREH stEEArY, sl=sAMY, BRI =F
Ale, opw=m e, iiﬂ olnj=md, EfEZFe Y, dAEF ol ofd&I ol JEHBAF
dexdoln, FHIZAZY, o, Ex & 5XH 7IEE2FE A", oF A&7 F sk o9 A
(CH) Z/=E= 1%@(%)% A7 BAE AEH 2ol A VIR FUE XEE 4 vk, 8ol "X EE §
d'e] o2 Ry- e f(E2)dd 7], g8 So] 2-Zradd, 2-2zrHd, 4-F229d, 2,6-tF
4-B2Rdd, 3, 4—E]Hit'iﬂ‘é

2Hd, 2 5-tZFE2HY, 34-UZFERAY, -T2, FEERIY,
FEFZE2A-EFLZHE, 2-EFL2Hd 5 BEe- B YGEIEFA)EE 7], dFE B9 4-3=FAHd, 3-
SlEEAlAY, 2, 4-T3|=FAH Y, o]E HoH- olcikl FEA 5 UERAY 7], dF 9] 3- &
HERHAY; Aolwdld 7], «d& E°o 4-Aotxdld; Ex- EE HHAw €¢d)Hd 7], dF
4-WgHdld, 2 4-tidEdd | 2-wdud, 4-(o]A-Z2d)Ad, 4-ogdHd, 3-(n-ZEI)AL F; =
adE2ANFHE 7], dE 59 3,4-4uEAAY, FHEAA-ANAEAH Y, -HEAA4-(1-FZ 2 E )
-Hd, 3-oEAEd, 4-(o)AZREADNIAY, 4-(t-FFADIAL, 3-AFA-4-HEAHY 5, 3- Ex 4-

o |

(mom
rrlr m_vii}orlr_%“?

-
a

LE

EFeEdErd; Xi- EE HIlEEAY EE(Red JtE2EADHY 7], d& 5o 4—7}E'Hﬁbﬂé,;
- EE EIEEAHEY)HE EE(EaE eE3AHE)HY, 5 5o 3-(EEE JEFAME)AE &
3,4-YGBlEEAME )Y, B BE e xrE)dd E5(Rad ofnede)dd, oF S0 2-(olnx
He)sd 3 % 2,4-(B3d olnwdeh)dld; e Ri- e fIN-(MEsxdeln|in))Hd, d& 5o 3-
(N-Wdzxdopn| i) do] EFHARE, o]Ee] IHHX= eFerh. HEdH, 8o "X3E HE"S o]X 3
Hd 71(A714, X375 Foldh), odE 5o 3-wWE-4-s=FAHd, 3- Tfl_—ii 4-3| =S A, 2-HEA]-
4-HERHY, 4-dE-2-3EFA Y, 33 =EFA4-HUERH, 2-3]= ]

SA-4-222Yd 5, 2 AAEE A
d 714714, Ad7E2 Aol S 50 3-vlEA-4-TlES5A-6-md %E‘éo}ﬂli, - S A -4-wl A 5 A
-6-9d wxdotrx, B ARIGE Hd V](o7]M, A7 Fold), dE 59 3-vEA-4-E5A-5-1
d-6-9d =xdotv| =& UrE}kHEP. A%k Hd Tlelle 2-FE2=2dd, 2-oiredd, 2-BRREAd, 3-v
Aled, 3-ollEA-wd, 4-HASAE, 4-mSA 9, 3-AlEA-4-l A SAlEd, 3 4-H o EAHE, 3-H5A

2 "
1

It

-4-MASA I, 3- uﬂEA] “A-(1-F2 2 )N ASA-Ad, 3-HEA-4-(1-F22HE)NLSA-6-vd =xd
ofnl=vld 7]Eo] Edtdrt, S ol Y T, XoE 47 V)9 FAdI W om HdoM 54H
NBNE F 49 A(AE o], 1, 2 B= o g X3Fd 4 Yr}.

"FEERR A" 2 C(ON(R)Z YERN A= X375 FHishe obv w721 d S ou]si, of7]4 RS H, 3=
24, G, &, FtEEALlE, FEHEALZ, FFEREAP|E-A3kE 47 HE UFA], Ee dHEALlE-
A2k e dEAoln, o7|A 4, dFA, FtEEALIE E EE liAM% Edo A Felw upe} 2.
FpEulrel 7)o= %éo}ub_?]—ey_g(d] Eo], ddoln| =72 Rd | Et-NI-C0-), o}Holnmwlernd(qE
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xd, AUAdd 2 JEHE Fokol A AMEEE FASE FFEEAI-RE T 7F B3 Ft2EA] 7] X3U]E HEsteT
Abg" 4= Qlth. o]EEk 7|9 Fr1E e o5& 3 [T. W. Greene and P. G. M. Wuts, "Protective Groups

in Organic Synthesis", 2nd ed., John Wiley & Sons, Inc., New York, N.Y., 1991, chapter 5]; [E. Haslam,
"Protective Groups in Organic Chemistry", J. G. W. McOmie, Ed., Plenum Press, New York, N.Y., 1973,
Chapter 5], % [T. W. Greene, "Protective Groups in Organic Synthesis", John Wiley and Sons, New York,
NY, 1981, Chapter 5]olA HAHT. &of "HoH 7t25A"= 7] 7t25A-R57]E T vz Agd 7t
22 715 o gt

"o R NH-C(ND-NHR 715 o|m|st, oJ7]4 R H, &4, 7kE2RALo|Z, &H2ALelE, 7hEHAR]S-
AgE A, e dEEA ol E-AgE ot T AHA ?OF‘%‘:‘ 715 -NH-C(NH)-NHzo] v

e A 3 A w2 9 sy olare) o
LA kel Az et AR AR R AT S0
gre

"FlElEAIEE 71", "EHEAIEE", "AlHEAL]E", "IEHRAIEE", B "IHHEAESR" S 9RO AHRY
= A9 R dHRAERSE V)9 22 5% 7] T WE ARSEHE A, 28 Jbestdl ARET, FAE
A 7H‘I", dutqor 5 WA of 1474 ag] dAE Zb=, Y]] Eim-, Hlol-, HE EFAFY, ¥3E7
wxstd, WEFSEHEerd) Be nds 7]
% &

Hl= A (4,

el ZAbelE 715 ovlsiy; "SEHRAIE RS -SO-dlH ALl 7S ot dPEA o, 5-9 1
= 0 WA 27)9 ol ZAee ztal, 6- E= 7-9 ael= 0 A 3749 ol Afs T, Ea Ee &
Hedates doldor 4std + dal(dE £o, S0, S0, 999 dA4 FHzdAE deH o Apapstd

T Atk kAR B S RAR Fells REH(RE , IEAYE, SAEd, SAEd, HES]
seyed, 2, 3-vs|Eeyed, 2i-vetd, HE E}Ol‘:iﬂﬂ}‘é Elojztd, EloEtd, HEZS|ERE e,
opxlEltld, okAlEIHd, 1-wid-2-9 &Y, IuAd 9 Fueride] x3E. IHRAZREL" V=

A7 O vheh g 9 Sl BRATE, AN R vst ge EzAelF Jlolt. F m:
A A 21U e Aa 948 FRshe, MEAS 59 szel et EolEY, 53 HopE-
2-9 % ElobE-2-9 N-SA=, Elolriol Y, 53] 1,3,4-FobrlobE-5-9 R 1,2,4-ElobrobE-5-9, SAE
S A S0l 8 SAekE R, o el 13,48 eokE5d, 9 1,2,4-5AE] o} £-5-2)

o B 2 A P19 AL AR BRI, AR 54 g AR ndE, e
Sl olutE-2-91; EdfobEd, wRHASHIE 1,3,4-EelobE-5-9; 1,2,3-EelobE-5-9, 1,2, 4-EelolE-
59, % HESEY, gl H-HEGE-5-Uo] A, wAd NE-§FE 5-9 Aol Fe
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HISALE-2-, wlzEol&-2-9 % WA v nE-2-doltk. mgAe 6-9 SHEA]ES 1 WA 3749 A
A F Aoz FF EE gka YAE R, dF B0 FEd, odF 59 Iy=-2-d, IAg=-3-¢
9 9ye-4-4; g, v siAlE gev=-2-d 3 ﬁ%ﬂulc -4-91; EgolAd, wehA s A= 1,3,4-E
gop-2-od 1,3,5—5?40}{—4 o FYuAd, 538 I rpzl- 2 geprdoeltt. FEd N-SA= 2
ozl N-SA = 2 Fed, Ayr=-2-Y, AwﬂﬂlE—zl—%l, JMDM 9 1,3,4-Ego}zl-2-%d 7]E0°] wpgh
Agk 7)otk ddoHow A3ty FHE RA|EO] A3V], H V] =oH 5- 2 6-d | Ae] FH4Ql CdE
& 1= E3| Patent No. 4,278,793(W. Druckheimer et al.)ellA] 27" 4= t}.

HE Rold" e wmor AMREE A9 2 HEHRoEdA et e B 7] T WA AEEHE DS
BEAIE AR ANFE ZE oo Ri-, upol-, EE EfAEY #BEE AgAE oHetH, o714 st o
aEE A, AbA, B 3o ForRE MEEHE 1 WA 19 AHEAAE Fiete 5, 6- e -4
olar, wA AT sy o] FAHZ YA Aaolth (7] &3 [Lang's Handbook of Chemistryl). 7
HZold 18lE & 9499 o] WAl sgle] g3 1ol nfolA &8 7)5o] Ao x¥drt. =
A7t SHEAAS] SH 2olHo] vhgt =9 aEAEe] &o] "sHEolH" ] o3 FAE= &
ol (A ZE 7} v X gkd) 7] o] ¥4, omtEd, HgEd, HolEY, o|AFoEH,
AMEE, o|EAMEY, EgolEdE, Eolt]olEd, 94\}1—40}&@ HEZEL, EHolEgolEd, SAIEZIEL,
g, geud, Fdaxd, AguAd, Heolxd, SAXE, Egolxd, HolrlolAd, SAlrjolxd, HH
olAd, YHAAIE, SAME oA, HEZAE, HolEgolAd, SALEZ oA, TtEolt]olAd, o|u|t}tE]
d, fsl=RIgnd, HEgS|I=RIgud, HEHGEZZ[1,5-b]I8uAd R Fd, ¥ dz-§3H
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M 1o
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o

Jo RUorlr X

A 0=

ab

Ag LCRNONY
(o]

FEA, AE Fol MFAEY, WMEFY, NxEolEY, wMrElolrolEy, WrEwclEd, wzolvtEy
2 AEY. 53 v HHRold’ Aot theel AEel TeHeh 1,3-EokE2-d, 4-(FFRRAMY)-
5w E-1,3-ElobE-2-%, 4-(Fh2 R A E) 5 el 3-EohE-2- YEF o, 1,2,4-FlorjolE-5-2, 3-wd
-1,2,4-Elojr]o}E-5-91, 1,3,4-E2]obE-5-9, 2-v]9-1,3,4-E 2] o}E-5-%

2-3|EEA-1,3 4- BP0l E-5-9, 2-7}2RA 4o D1 3 4-EFobE-5-0 UEF 4, 2-7hEEA-4-vg-
1,3,4-Ego}&-5-9, 1,3 %A}§—2 2], 1,3,4-2A )0} -5-, 2-mE-1,3, 4-S AT 0} 2-5-9) | 2-(B| =24
SE)-1,3,4-SAbe] ob -5, 1,2,4-5Ahe] o} &-5-41, 1,3,4-Elobe]o}E-5-9)
2-E]%-1,3 4-Elobrlo}E-5-9, 2-(MPE|2)-1,3,4-EJokrlo}E—5-9, 2-0bv]ie-1,3,4-Elo}elobE-5-%, 1i-v]
EotE-5-9, 1-E-U-H RS54, 1-(-(F i Gobr ) E-2-9)- -0 EekE-5-9, 1-(Fh2 240 E)-
H-HESE5-D, 1-(H2RAMD-U-a =S50 FEF 4, L-(12EED--HESE-5-9, 1-(1d
EED-H-HEFE-5-Y YEF o, 2-iE-1-HEdE-5-Y, 1,2,3-Ego}E-5-9, 1-99-1,2,3-Ego}&-
5-91, 2—U1]%—1,2,3—E510}+—5—°‘, 4-m8-1,2,3-E 2o} E-5-2, FPE-2-U N-SAE, 6-W% A2 (n-%A]

=)-9Er=-3-d, 6-3=FAYT=-3-Y, 1-HEg=-2-d, 1-HEgE-4-d, 2-3=F AT Yr|=-
4-9, 1,4,5,6—E1]Ei‘r B =2-5,6-1 2 Ah-4-1|d-as-Eo}-3-9, 1,4,5 6-HEH=2-4-(X2UWE)-5 6-
U2 A-as-Eg|olz-3-Y, 2,5-U3| =R2-5-24-6-3]| == A]- as—Efﬂov -3-9, 2,5-U3| E2-5-242-6-5]| =24
-as—Egolxl-3-d UYEF ¢, 2,5-T3ER-5-54-6-3| EFA-2-Hd-as-Eg|o}x-3-d YEF ¢, 2,5-1]9]
ER2-5-%4-6-3| EFA-2-vE-as-EFo}-3-d,  2,5-T]3] =R-5-F2-6-m 5 A]-2-v D-as-E ] o}x1-3-Y

2,5-t3| ER-5-S4mas-Ee]obl-3-, 2,5-T3| ER-5-54h-2-Hd-as-EgolW-3-, 2,5-UF =R-5-5 4
2,6-tlmH-as-Egjobxl-3-<1, ElEhER[1,5-b]9 e rpxl-6- R s-opv| B EtER[1,5-b]-3] 2t -6-4.
e rsERek" Vldls vEe] AEel £ 4-(RREAME)-5-wE-1, 3-EokE -2, 4-(FhE AT
d)-5-Hd-1,3-Elo}E-2- YEF 4, 1,3,4-Edo}E-5-4, 2-Mg-1,3,4-Ee]o}E-5-9,
-HEspE-5-4, 1- Dﬂ‘:J I-el EehE-5-¢, 1-(1-(H WOPUM)OHE 2=l EEE-5-, 1-(FhE A
D-UH-HEGE5-Y, 1-CGHEEAME)- - EGE-5-d UEF o, -(EEED-H-HESGE-5-d, 1
(P &ED)-H-H EehE-5-U UEF ¢, 1,2,3-EokE-5-4, 1,4,5,6—E]E?/‘r;]EE—5,6—E]—%£:—4—U1]%—as—
Efjepdl-3-4, 1,4,5,6-ElE}3] =2-4-(2- ié%“iﬂ%)—&ﬁi—qi/\—as—‘fE]O}X] -3-9, 2,5-U3| =252 26~
S =S H-as-Eelobd-3-2 UEF @, 2,5-08] ER-5-94-6-3 EF A 2-v|P-as-Eokxl-3-2, HE
eFER[15-bl e rprl-6-d, R 8-opv|mH EepE R [1,5-b] 7 2 th%l-6-< .

oA ALEEE "B EFA-EEY]"E whgo] FEY] & #UldA FlEE ¢t EFA] VE Adet
AW Boshed SR AREHE JERA Vo FRAE ongtt. a8d Koo e H

2 SA, Wz, ofEA], FhEuRASA] W, 9 A H 2 (& Eo], TBS, TBIPS) 7|&°
t}. ol 3k 7|59 F7FAHQ &2 &3 [T. W. Greene and P. G. M. Wuts, "Protective Groups in Organic
Synthesis", 2nd ed., John Wiley & Sons, Inc., New York, NY, 1991, chapters 2-3]; [E. Haslam,
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<554 1>

471 2 S, A X, Y, R, R B Ry BollA ol upst o,

A= BEA, =S, 97, ol Ei AIA(]E A4S a =4, g2, ohw, UER, o7, ob,
AA&Td B GINZ oHo ARY)E ooy FoERH AYHE 0 YA 3A(AE Sof, ne 0-
3 Ry 7ER XEHE JI2HAIO|F B FHEA)F agloltt. EA AAE S, AE doj¥or X%
f oby Ei: sHEoldeltt. 54 AAEIA, AR QR (TA WA, €oA, EolE, ofnthE,
g, N2 AE, AW, AGE mE N2 dekEelt. 54 AN, Ax s A, AL A A
AA R AR ool FoaRE AUt meelt
Ry
g2 . 7 (k ~ /N\
4 - Ny Z4 N .
| 2 S
Ry (R2)n N R2
Al At A? At

H s dZo)ar; Z,= CH, CRyXEE NojiL; RyE =24, 3
24, 9, okl EE AFA(E A% TR, BRI, oy, UER, 44, obd, AEEY i
= =)
5

=
AR QelHor ARY)Ol;; Ry U, BEA, HEBA, 9, op Ei AIA()E ZGzhe HuRA,
gl obrlw, UERZ, 97, ofbd, dd&Ed Ex A=Az gogoz A)olu; ne 030tk 5

AAE A, A A Ao mEelth. 54 AAEdelA, A 2 A’ ageln, of7]4 7, Selal, Zi= CH
T Nojth, T2 AAESdA, A 2 Alﬂ agelar, 7|4 7,2 Solil, Z,&= CHolu(S, HH). =
AAEFA, A 2] A'Y aglela, o}7]4 7,& Sela 2= Nelth(F, ElelE). thE A e, A 4

Aol mglolar, of7|A Ryt Holth, AN E|el A, A 2] A'e] mEola, o}7]4 Ry wWidoelth. T A

=

Bel A, Ax el A'ela, 7|4 Ry wWEelth.  EA AAHFM, A= g Aok o2
Aol A, A= A Al mEolE, 7N R EASA 2 4 ATHE, n 0). T2 ANHENA, ne

10]3, Rz Cloth.  the 534 ANegelr, A 4 A melelth. @ ANdFelA, A= 4 A

3

ZolaL, of7]4 7,2 Soli, Zi= Nolth(Z, Elob). o AegelA, A= 2 A'el mEela, oj7]4 7,

rlo

So]

(=,

2,5 Nelil, Ry Clolvh, th AAE A, A= 4 A'e] aglelm, o714 7, Solal, 2, CHol

al,
E]2dl), Ry+= CloJt}.
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Ala Alb AZ“
NN e L
| o O
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Al ° A Ak
‘ N\ _____ p ,,,,,, D
P
cl & cl N ¢ N
AS® A AT

=4 AAEFel, A= A Ao maelh. TE AAEGN, AR A ATe maolth, thE Ak A,
A= A AT mElelth. thE AAlEelA, Ax 2] ATe] melolth, e A gelA, A= A AT aglo]
o oE AN, AR A AT mEjoln,

X €79, NR,CO), NRC(S), N(C(O)R)C(0), NRSO, NRSO,, NR,C(OINH, NR4C(S)NH, C(OINRy, C(S)NR,, NR,PO
EE NRPOOH) e, o714 R H e ety B4 AAH G A, X& NRC(0)elaL, o]= e At Ry, A}
ol¢] oln= AL FAST. g2 AXNHEAA, XE NC(S)olaL, o= xE A% R, Abole] Eleolu= A4
P, o AAHGA, X NRCONHOITL, o] 2] A R, Abe]e] S-o} A FAs), vhe
AElgel A, X NRC(SNHOIIL, o] NR,9F 317, irg] Ash R, Atele] E]o$-uo} A4S FAstt, ope A
Al el A, XE N(C(ORDCO), & F M9 -COR, 71EE €3 AE Faolr,

tlo

L2

Y= A8 &AL, CHRy, 0, S, SO, S0, T NRolH, o714 R EdoA AYH upel 2. EA 24
oA, Y& CHRolth. 54 AAE|FolA, Y= NRelth. 54 AAe oA, Y= 0olth. 54 AAEH G
A, YE Solth. BA AAHYNA, Y Soolth. A AAE YA, YE SO0tk e AAJESel A, Y

EASA QethE, 18 A7k 2-AR0l4 g aeel Ay BaEe] 9.

R 7, FErAlel2 EE slHzAl2R ofold FomyH Aduu, olF Aze Hesd, G,
obvlie, FRERA, opvltli, Fohltw, A=uU(F, =0), UEZ, Alohw, ofd, 47, @22, £¥d
S9d, 4R, e, S=ulRg, opdoj)n, Hwel, LEIIE, AZpAleld Ei slHEAel R
Qoo e, o714 47 ohulw, ofmltlw, o, obd, £xd, &3, A=A, dAHL, vt
W, opopli, &3mel, HFolls, EulelZ W AHAlE AWE @R, B,
JEBY, shERa, stEnd, EE obw, 97, HFA, obd, &¥Y, &9d, E2volE, s=uitel
2 Et SRl Z ()5S JERY, ERA, AEnd, opw, BEA, U, B, AFA, AU
o, ®Xd, #99, opd, AEnitelZ L dHEAlZE doHor AP LY JdodHon Jaar

TE AAEGA, RE B, AEA]F Ei SHEA]FR o] Fold FoRVE A, o5 Z7e
=S, wEA, oFw, sEwd, UER, Aohm, ofd, 9, ¥xUd, ddLrd, LALId,
= A(ZF, -CONR-&Z, 7|4 R H e &), d7h=dolnl(S, -NRCO-¢4, o

= =2 2 14 R
HEs 4, ¢4 2d(S, -SONR-¢Z, o714 RS H e &47), ddsFEot=(5, -NR-S0,-¢2,

=

kA
r
o
o
N

N

A R = ZHAPIE EE FHZAIER Jodor X3EHa; A7)A A7) ofnn, &,
ofd, dexd, ddEId, dFA, dAFENEY, dvt=Yolnl, dA&s)
=2 7}

= =
Ato]lZ A= o, A, J=FH, Jt2rd, EE
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[0066]

[0067]
[0068]

[0069]

[0070]

[0071]

54 ANHFNA, RE eldon ABH o}y E: dezeldolrt. 54 ANHBIN, RE dHoz
A9E A9 Aot e AAHFNA, RE ddHoR A Aed slelth. 54 AAHFIN, RS 3
71 4 1la, IIb, Ilc, IId, IIf, IIg, IIh, IIi, IIj, IIk, IIl, IIm, IIn =& Ilo®]t}:

(Re)o <R§)o

7 RA \
Ia b Ilc
N — /(Rs)o
o 4 Fr o) | EQ
JOSIPY ,

7 g 0 P W
1d lle 1
(Relo Relo (Relo
7 /| N\\N m @
,,,,, S~ N NN N
H H
Ig Ih i
Redo
N R 6\)0 I\!/\% 8)
(%)WE/N /L/w ,,,,, J\/N
’ j Ik m
(Redo N SRelo (Relo
\%N /\j /4\
| | [ e
/ NN f
Tm Iin To

&7

A7) 47, ol FtEHALelF W FEH EALe]FE b7} 1-3719] ofu|k, R, FE=FA Y FRAZ o3
dojH o A@HH; o= 0-3°Ih. 54 AAEGlA, W= Sojtt.

21 F, WE 0, S 8 NRola, 974 Ry |, €2, o}, 7t21ALo|E T FEEAlo]Zola, oA
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EDC: 1-o€-3-(3-tw|do}m] =

DMA: NN-T]H & o} A Eo}n]
DMAP: 4-tjw€oln] =32 g]
HATU: O-(7-o}x=Hlz=E o}

DME: 1,2-T]u| 5 Al

<A A] o>
BuOH:
DIPEA:
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HPLC:
MPLC:

[0183]
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[0186]
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[0189]
[0190]
[0192]
[0193]
[0194]
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[0195]
[0196]
[0197]
[0198]
[0199]
[0200]
[0201]

[0202]

[0203]
[0204]

[0205]

[0206]
[0207]

NBS: N-H 2% ZAlo|m] = ;

TEA: Egddolnl;

TASF: Egja(Yudoelv ) Ex g tE
THF: ElEg}s]=2F e

EtOH: ol &-&;

PR EERNS
BE Aoke ge AR gt @ 4

ZIHSd 10-2016-0058972

FerEgHEdAlE

= .
FRAos gdesigla. AdEd] ARvEINY GAls olim FHlEUS ZMMOJ(ISCO Combi flash
[e)

Companion) % U|tjo]S Apgate] AAshglh.  whE AREE oA]Gozwt A48}

J+xq Uoﬂ Hlu]—

r &
2
01

FzulEagy (TLC) 9 A F2ulEaga]-Ae 23 (L0C-MNS)S dstgdrt. =t 3=2ulE a9 (TL0)E
EM AFoll2=(Science) A&7l 2 60 Fuy ZENOIE (250 ym) Aol A HAAISGITH, 2AE IZvfEao 71A g

L

= ¥% 2" (fluorescence quenching)ell

o] ZAsIA Tt LC-MS+= vl ¥~ (Phenomenex) Z7 (50 x 4.6

mn, 5 ) AelA 3 ml/E o2 ZE3E Amp(Shimadzu) 10AD LCE AAtt. 214 E 254 nmoll A EUE S A

vhz o SPD-10A BAZIE AHESR

G AlFS 2 E3HE olEdel= o] AEZ=(Applied

Biosystems) Ak 237] oA AAatech. & 27 39 (NMR) ~HAEDE Hol| tiahe] 400 Mizol A 2H53h
= g e]xH(Varian Inova) 37|14 4o, yido=z HEZGWEAZ (THS)S W& (ppm) ZH
Bz, 0 MR 0l dolEE thedl o) JsaRick Fatd ol <,pm> 4 (s, B

bs, Ho walA

L1 R . AA; d, olFA; t, 4EA;

=
q, A4 quint, £FA4; sext, %A hept, AFH; m, A,

LA
bm, & tgA), 2 93 WH. BE HF AYEY 72 B £5F LCNS, MR ‘%‘ TLC & skt ool 71

I 5%?
1 0B
————
PdCly(dppf)
HN.__O o_ O HN___O
B-B
s N
i3

Ar

2N EEE e (5.0 9%) 2 411 EFQlidEE £38E (2.5 mb)E HAS BRIV E oxHZE (2.6 B

2 ahato 1C (0.35 mmol, 1.0 F3), Z Pd(PPhy), (0.04 F&)o] Zdd HxgelA| & nlo]dol] 71544
b owpelhs WEskar, HAAHAA A agkebe 1081F 160CE 7Rl &
o (20 mL)ol i1, o€ obAlHOIE (2 x 20 nL)E FEF&baL, Fxska (MgS0,), ¥
srtEI ] (S7] AAG 23) o2 AAlste] dste HES F5EH.

Ae7r A g

H

>
R Pd(PPhg)4

RSN HN.__O
L e
N” “Br Ar

O

3
= 2 M FASGER 78
= A e

sk, =4

_58_



[0209]

[0210]

[0211]

[0212]
[0213]

[0214]

[0215]

[0216]

[0217]

[0218]
[0219]

ZIHSdl 10-2016-0058972

—_ «
Pd(PPhs),; N
HNTO
¢ HN__O
i
r bt b
N znBr Ar

X=I == Br
R =H, 3-Me, 4-Me, 5-Me, 6-Me

old ofdd BH=Zwlo]l= (THF 5 0.5 M, 2.5 @& A4 ol gdglo]l= (1.0 FF) % Pd(PPhy), (0.04 2

L § dloletel] bsgint. wolabe WyHI, AAANAAA wksh 10
degir 4 wg EBREE Sk Losk A 49 amshEads (3] ANE 2o
sretet

C: ofd YE=R7]S] H 3

| cl

Fe, AcOH,
NO, EtOH NH,

R=1 & ggd-2-d

AcOH/EtOH (1:1, 0.42 M) & H4dgt

E=Z o} (1 mmol, 1 B%)S 60Col|A AcOH/EtOH (1:2, 2 M) & A &
g (6.0 G s 7ts) K

Y

Aok, &9 70TAA 30-60%7F wksEATE,  HbE E3MES 23TE W7t
1EE B3 AdFsta, odE ofMElclER MASa F533T. LY IFES o olAH o E

(30 mL)o| &&fsta, 3 NaHCO; 8H (2 x 15 mL) 2 2 (2 x 10 nL)E MFst, Azxsta (MgS0,), 5=

ST, LU JHES F71e AA §lo] ARSIt

D: opm= Ajt ¥4

-

I 1

—_—
ArCOCl,
NH, EtsN, CH,Cl, HNo O

R=I =+ 7gd-2-9

F2glol= F ofdd (1.0 B) ¥ TEA (1.1-1.5
3238} NalHCO; =89l a1, Wedl Exetol=g 23

Faeba, Az (gS0), sEaeth 24 ANES Aot A e AmviEads (7] AN 24)
o=

>
>,
ll
hu
)
o
[
-
O
U‘I
>—A
>—A
oft
oo oft
ﬂl il
2
>
ro
rlo
H
2
>
=)
)

R HO_O 5 R
+ _
\l/ EDC, CHyCl
Ar NH,Cl, Hy0
NH2 CHLCl #& HN. 0
Ar

FH)E wdd SRgol= (obdd T 0.7 ) T ofd™ (1.0 B%) % EDC (1.4 )9 &
g 23ColAM 2A13F awkslar, 3} NHClL 89 31 &9 1:1 Efk=el Xa, mEd 2=
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[0220]

[0221]
[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]
[0229]

[0230]

[0231]

[0232]

ZIHSd 10-2016-0058972

shol=z 28 FEeba, Axata (NgS0), etk 24 WS Aot A gel AzviEads (]
x

ol
7 N\ . 7N
=N 0 , =N 0
HN R }l;l‘ HN: R
3 RTTR A
4 N BuCH 4 _

cl N—R'

K
[R=H, CHs |

NHRR' = ol ghgo}ml opbdzl Wdolwl 2-wezzdopn N-wEywgz, R2Zd, -T2 dolyl

BuOH T+ BuOH/dEd 22F E3E 5 12 & 27 ol (5 E3)S ded FEAA 170 X 220CE 20
w3 tEstoih. AebshelAl BuOle Al AT 1%{1 25 AR A, WS B2 s, A
S o4 opAHo|ER FZEata, Axsti (MgS0), %8ttt %3 IAH{FES A4 HPLCE AA St 938t

£ AES FEAUT.
G: HATUSte] A&l o ofmj= A%}
& cl / ct
J <
N + HOL_O0 —— & N
\I/ HATU, DIPEA, DMF
Ar NaOH i NaHCO;
NH; g otAHE F& HNTO
r

) F FFEEAA (1.1 98F), HATU (1.1 2%) 2 DIPEA (2 ©=)e =3
Eoll 7}slsict. %HH wEkek 5 e 29SS 0.1 N FSAFUER T 3 NalC0; gdo g 3 staL, o

0
Y opEOIER FEW H, B #715% 952 AARAT. H/1FS AxsHa 0g0), $EE A, 24
H

HO. O HO; O
\ R H
I + N
I R! DIPEA/MeOH
X =0 =0
7\ /2N
ag O N—R

FF)S 4Col A 10-20% DEPEA/MERS (1 M) = obl (1.1 @) g9 71atgitt.
24 AFES 94 IPLCE A A ST,

Pd(PPh3)4

7 Me;Sn),, LiCl =
(Ra)m"’n\" . (Me3Sn), El - (Rs)m—_:k"/j\
N~ "OTf o4/ EF4 N SnMe;

Fd (1 nL) F HEz|2-EgAdE2agdas (0.04 33)9 98 Ut
), v2-ELdA (1.05 2%) 2 d3EF (3 25)9 g7]s &4 75kl =
5, 23CE2 Yzsta, dE o MElolER FAsla, 10% NHOH £ @ odfzm gAs 7, 71x3)
(MgS0p), sF3Ftk. ZHES F719 AAGlol AHgsstt.

o ot i
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[0233]

[0234]
[0235]

[0236]

[0237]
[0238]

[0239]

[0240]
[0241]

[0242]

[0243]
[0244]

[0245]

[0246]

ZIHSd 10-2016-0058972

1 Ao dotr] o &g

AN i, 4 B
Rom—t ) LAY (Rt )

N 2. Me4SnCl N™ “SnMe;
e UE (6 9%, A F 2.5 08 0ColA #4k F cvlEon)ioleg (3 e golo] A7a3c)
fdg 0CoA 30837 watst H, xgd dEd (1 93)E 7. &9 0CaA 1217 o wvksk
AL U A a3 SeRasde) s et B0 Tead 0w A, o

K: ¥ (Stille) #AZH

Pd,(dba)s "L
AN PPh3,NMP LI
(Rs)m'T\ - N
N™ "SnMe; u}O]iiﬂlOlH
HN\I%O
R1 Ry

Zebg Ff (0.02 FR)S NP T ofEaetiol= (1 F%), ofdadhd (2 9% 2 Eudxsd (0.16 3
ol gr)g golef shstoitk. A dA A 130T R 1583 7FEElh. whg EFES oY opAEH o E
2 3Aatal, 10% NHOH & 9 A= AAe 7, dxstar (MgS0), &5k, A7t 4 IZnE a2
A

Ly e 2e] ¢4

(<3

HO. N cl RO N al
l NZ &4 aevol= I NZ
C5,CO;, NMP
Az A=A
HN\fO HN\I%O
R4 Rq

NS FAAFIA A 100TE 10+

NP F SESATHY (1 9%), ddeetels () @ Age] g9
o 2 @z ARG, Axs

[¢}
b stk HbE B3RS oE opA|HlolER 34, 10% NHOH 47

(MgS0,), s=3ata, A7t A a2utEada2 AA Tt

&
&

g o ~E 2 H]3t
0 o

LiOH
1:1 THF/H,0

O\ HO

wel o AHZ (1 ¥%)S 50/50 THF/E £3E = LioH (2 9oz 7t5iasiednt. ws 98X, THFE 7+
et A FRAZ]AL, SAS HCIS o83t pH 22 AHAEsItr. AAE uAE Jsta Axse &3
S S5

N: el Ab #57] EAlshe nEa)

o]
HO R

W2Y A=

nbs, AcOH

WA A Br
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[0260]

[0261]
[0262]

[0263]

[0264]
[0265]

[0266]

[0267]
[0268]

[0269]

[0270]
[0271]

SIHE3d 10-2016-0058972
S
S: LdFuju oMo o ZEA =2 7FE]&E8(thiolysis)

o 0
R R 2 RR R

ALOs, EbO

SH R
b

gold ofH2 F dZA= (1.0 %), HodxE (1.5 3%) % 54 AsdFrg (¢ 70 939 £3ES
2 2o Al 3AIZE wEksA A TLCE RUE ST J% EFES AolES %614 O%JJro}l g ofAE o] ER
AHetn FFsiey. Aest A AazvtEagy (0-40% Y ofAlH o E/AM 2 AAsle] B-3EEAEYE
AYES F533.

T: YE-Y|9 2B roze A%

o]
NG R HO R
NaOH
H,0
5—R S—R
00 & MXUER (1.0 @) 2 FAIJYEF (2.0 G2 £q48 2417 &9k 120CE2 71431t wkg &
FES HdRod WZsta, HCLE ol &3ty pH 22 AHggsigitt. AdE aAE AFstd &5 A AFES
3ot
U el s
R._/0O R. O
R EE R-Br
OH  ¢s,C0,, DMF 0
\\S‘ 2 R

HES DNF (1.0 ml)o] &alatdet. kA4 (1.0 92k 2

2.0 F=5)& 7lsta, vk& 3 18A17F, X 50T A

A FUATIIL, oE oAl ER 23] FEaT. f7] F&
o

W, ol& 9% IPLCE AAIs3AH.

Slgd]
1

o
=

Azea FUAA 24 0de FEY

R o R._.O
MP-7tE2 R | o| E
THF, CH,Cl, ,?L
—_———
Q NH; ' C|)LR 0, N
Py %
O
old @S THF (1.5 ml) ¥ YEZZ 2t (1.5 mDoll &3lsItt. MP-FtE2RYlE (1.5 3%) % A =g o]

= (1.1 932 7sta,

ol zate] WP-7h=HUlo]E

ﬂJﬂJ OI‘O

NG Ao A 18417 Akl 225 HEL 9@ gFzadeer 3Xsa
al

=]
AL F58kaL, 94 HPLCRE FAlSH3A .
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[0272]

[0273]

[0274]

[0275]

[0276]
[0277]

[0278]

[0279]
[0280]

[0281]

[0282]

[0283]

ZIHSd 10-2016-0058972

Wi ol Hlo] =Ry ofuldl HA

R._O R._O
Rey R
H

———

HNZ 0™ HN r;i‘R
R

wekE Fo AAsHA FAdE olnhle]lE &S Ao A 18AIZF 5t 1A} HE 23 ofWl (1.5 Y3 o2 A
stk HEES 3 FRIA AASIAL, JFFEES 94 HPLCE AT

Ard 2 6-(2-EEZ o "obn ) -N-(4-2 2 2-3-(¥ g d-2-) 3 d) ¥ 2| -3-7t 2 A =

['

Lo

E& (0.5 mL) F N-(4-FE2-3-(Fgd-2-)Hd)-6-FEE-3-F2EAM = (50 ng) E 2-EEZg rog
WS ARl W FE AAEAY. 2E 9SES 94 HPLCE AASY] 6-(2-RE2F 2] ol "ol x)-N-

(4-222-3-(Fd-2-) )T P-3-7 2 EA =S WA wA2 55890 NS (Q1) 438.3 (D'

o[o é

AA e 3 NN-(4-2 2 2-3-(3 g -2-2) s )1 2= [6-(E B 2 2ol d)-2-m P 5] ] 9-3]-Fh 2 B Am] =

cl

l

A
=
N

Q N O
= 7\
FsC CFy

2-vjgjdold HEwlol= (4 mL, 2.0 mmol, THF & 0.5 M) ¥ 3-HEV-4-ZF22-UE=ZHA (236 mg, 1.0
mmol)E o]&3le] Wy BE AAsgtl. AEst A Ao A=etEady (10% g ofMElo] B/ 2 HASH
o] 2-(2-F22-5-UERH)Id S A3 wehd] uA=7 53150
2-(2-Frma-5-UERF )Ty (122 mg, 0.52  mmol)E o]-§-3} W s AANFHY
4-ZF22-3-(Fgd-2-D)old A S A3 = uA R 5P o, o]F F71e AA glo] AL,
4-F22-3-(Fgd-2-d)oldA (40 mg, 0.2 mmol)S o]&3lo] WY DE HAAEAL. =H IFFES AYIt
A Z2vleEad (15-60% olE olAlH o] E/AA 2 FA|ste] N N-(4-F22-3-(I g d-2-d)Hd)-v]=[6-(E
gZFogre)-2-Heygu-3]-7l283An =2 o dat ARFER F=E53TH: TLC Ry = 0.42 (35% o€ o}Al
Ho]|E /&),

'H NMR (CDCls, 400 MHz) 3 8.72 (m, 1H),

7.84 (d, 2H0, 7.77 (dd, 1H), 7.68 (m, 1H), 7.57 (d, 1H), 7.51 (m, 3H), 7.33 (m, 1H), 7.12 (dd, 1H),
2.78 (s, 6H); MS (Q1) 579 (M)".
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[0284]

[0285]
[0286]

[0287]
[0288]

[0289]
[0290]

[0291]

[0292]
[0293]

[0294]

[0295]

[0296]
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AN 4 N-(4-F22-3-(Fg9-3-9) 9 d)-3, 5-t i EA A v =

Cl

s

o]

HN
OMe

MeO
4-222-3-(FEd-2-)obdd (40 mg, 0.2 mmol)S W DelA] 3,5-tHEAMEY SEol= (43 ng,
0.216 mmol)ok A 23Cell A 2A13F Abgaglch. =2 IFRES ZAs (CHCLlL/FDel o) AAste] N-
(4-ZR22-3-(FYd-3-d)#Ad)-3,5- | FA AN =5 WA A2 #5590 TLC Ry = 0.30 (15% <€
obAHI o] E/F4h);
'HNMR
(CDCls, 400 MHz) & 8.72 (m, 1H), 7.91 (m, 1H), 7.88 (dd, 1H), 7.78 (m, 2H), 7.74 (dd, 1H), 748
(d, 1H), 7.35 (m, 1H), 6.96 ( d, 2H), 6.62 (t, 1H), 3.82 (s, 6H); MS (Q1) 369 (M)".
AAlell 5 5-oRAE-N-(4-F 2 2-3-(¥] g d-2-2) s D) H 3 -2- 7= H A =

cl

HN

4-E22-3-20%old& (2.5 g, 9.88 mmol)S W EollA 5-olxEE e #H-2-7t=2 224 (1.85 g, 10.8 mmo
DI} A 23ColA 2412 AFEskSit, 24 &S Ay A Z=ZetEadd (20-100% o€ ofAlH o] E/&Ah) =
AAste] 5-olHE-N-(4-F22-3-2 LTI E| LA-2-FI 2 FAI =S w2 uA 2 53

5ol E-N-(4-SF22-3-2 2 L ¥ J)E| L d-2-FF2BA = (202 mg, 0.5 mmol)S W BollA] 2-Fzjdole] B
#nfo]= (2.5 mL, 1.25 mmol, THF % 0.5 WM&} 3t Abgetict. Azt A m=ntE#d9] (10-100% o€
oA HOlE/ A 2 AA|Ete] 5-olAE-N-(4-F 2 2-3-(] g d-2-) A D E| QA -2-FrEEAI =2 A 314
2 FE53k: TLC Ry = 0.19 (50% o€ olAEo] E/&AL);

'H NMR (CDCls, 400 MHZ) & 8.96 ( bs, 1H), 8.67 ( d, 1H), 7.79 (dt, 1H), 7.68
(m, 3H), 7.61 (d, 1H), 7.58 (d, 1H), 7.37 (d, 1H), 7.32 (m, 1H), 2.58 (s, 3H); MS (Q1) 357.0 (M)™.

A 6 N-(4-F22-3-(3-vEFgd-2-)Hd)-6-(EEF 2 d)-2-v e v g d-3-7t 2 5Ahm =

Cl

N-(4-F22-3-Q e = d)-6-(EgEFeamd)-2-vd 9 d-3-7k2 5 A = (142 mg, 0.32 mmol)E ¥ B

A 6-WE-2-vlg|doled HEufol= (1.75 mL, THF Z 0.5 M)<} g7 ARgsiict. Azgr A a=2vEey)
(5-100% °ll" opAEo| =/ R FAste] N-(4-F22-3-(3-wd v d-2-d) ) -6-(Eg EF = d)-
2-rE v e d-3-7k2 RAl| =8 A JAR S50t TLC Ry = 0.23 (30% o2 opAlEl o] E/E4h);

'H NMR (CDCls, 400 MHz) & 8.81 (bs, 1H),

7.95 (dd, 1H), 7.67 (m, 3H), 7.53 (t, 2H), 7.38 (d, 1H), 7.07 (d, 1H, 2.71 (5, 3H), 2.43 (s, 3H); MS
(Q1) 406.1 (M)".
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[0297]

[0298]
[0299]

[0300]
[0301]

[0302]
[0303]

[0304]
[0305]

[0306]
[0307]

[0308]

ZIHSd 10-2016-0058972

A 7 N-(4-F22-3-(5-HE g d-2-) 9 d)-6-(ECZF 2 2rE)-2-We v g J-3-7} 2 B Alu =

Cl

Zs
O

HN

N-(4-E22-3-8 2 E9d)-6-(Eg EF=2vE)-2-Ma T d-3-7t 2 5A = (150 mg, 0.34 mmol)E "8 B
oA 4-dje-2-7 g dold HREulo]= (THF & 0.5 M 1.7 nl)&} A ALgslgict. A7t A a=zvEaw
(5-75% o€l oM HO|E/FN R AA Gt N-(4-FE2-3-(5-Wd g d-2-)Hd)-6-(EZF o 2mg)-2-7]
a2 d-3-7tE2 A =S WA a2 £S5 0k TLC Ry = 0.23 (35% <€ ofAlH o] E/3A4);

'H NMR (CDCls, 400 MHz) & 10.62 (bs, 1H), 8.12
(dd, 1H), 7.89 (d, 1H), 7.58 (d, 1H), 7.47 (m, 3H), 7.18 (d, 1H), 6.89 (d, 1H), 2.62 (s, 3H), 2.38 (s,
3H); MS (Q1) 406.3 (M)™,

AA e 8 5ol E-N-(4-F 2 2-3-(5-7 &3] 2] B-2-91) 30 D) B . A-g-7h = BAapo) =

ct

Z
O

HN

S5-I E-N-(4-F22-3-2 2 | ) E] 2 #-2-7} 2 J/ A = (203 mg, 0.5 mmol)E W BellA 4-vld-2-9]g|d
otel BEwmol= (2.5 mL, 1.25 mmol, THF < 0.5 M)e} &4 AR&sigivt. A2t A A=vl=Te ) (30-100%
g ool E/A R A 5ol E-N-(4-FRE-3-(5-m g T g d-2-d) A ) E| e H-2- It 2 KA =5
meA AR 53tk TLC Re = 0.25 (50% o2 obAlElo] E/E4T);

'H NMR (CDCls, 400 MHz) § 9.52 (bs, 1H), 8.51 (d, 1), 7.60 (m, 4H), 7.39 (s,
1H), 7.29 (d, 1H), 7.14 (d, 1H), 2.55 (s, 3H), 2.42 (s, 3H); MS (Q1) 371 (M)".

A 9 N-(4-FRE-3-(4-vE g d-2-) 9 ) -6-(E EF L = e)-2- 3| g H-3-7t 2 Atu] =

cl
7 N
=N o
HN
7 N
N=

N-(4-F22-3-2 2 Hd)-6-(EgZF2vE)-2-du g d-3-F} 2 F5A = (440 mg, 1.0 mmol) % 4-vE-
2-vgdold Bawufol= (5 nl, THF F 0.5 M &) & o]&ste] W BE AAssith. =4 AFEs A7t
A ga2etEad (5-100% o8 oM EHC|E/AMNZ AFAst N-(4-F22-3-(4-HETgd-2-d)Hd)-6-(E
dEFo2ve)-2-Hygyggd-3-t2 EAln =2 WA uHE 5310k TLC Ry = 0.43 (35% o€ olA|H ol E

/335

1

H
NMR (CDCl;, 400 MHz) & 10.39 (bs, 1H), 8.1 (dd, 1H), 7.87 (s, 1H), 7.61 (d, 1H), 7.59 (d, 1H),
7.49 (m, 3H), 2.66 (s, 3H), 2.21 (s, 3H); MS (Q1) 406.1 (M)".
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[0309]

[0310]
[0311]

[0312]

[0313]
[0314]

[0315]
[0316]

[0317]
[0318]

[0319]
[0320]

ZIHSd 10-2016-0058972

A 10 N-(4-F22-3-(6-vE g d-2-9) 3 d)-3,5-t) H & o] &AL ZF-4-F 2 B A 0| =

cl
7 N\
=N o]
HN/J§\(
T
O'N

4-Fr2-3-20%oldd (1.01 g, 4 mmol)E "W EolA 3,5-tirE-4-o]EAE7L2 524 (0.565 g, 4
mmol), EDC (1.32 g, 6.8 mmol), TEA (0.5 mL) = DMAP (50 mg, 0.4 mmol)$} 7l 23ColA WA AL&3}ST.
Z23 BEES Ayt A aZvtEady (0-15% " olAlEIolE/CH,LE AASI] 3,5-UHE-N-(4-FZ=2-

3-8 QEA D) SAB- -T2 RAM =S WY TAR FEHAT

3,5-0HEd-N-(4-F 2 2-3-2 Q £ 7 ) 0] HALZ-4-F} 2 EA = (190 mg, 0.5 mmol) 2 3-wg-2-F]g]do}ed H
Zopo]= (2.5 ml, THF & 0.5 M &eD)E ol&ate] W BE AAsir. =4 wtg=S Aoyt 4 A=vtED
#) (5-100% ol ofAlElo] B/ = GAgte] N-(4-FZZ-3-(6- D3] 2 d-2-d) 5 d)-3,5-t W D o] A} &~
4-t2EA =S WA a2 5T TLC Ry = 0.43 (50% olE ofA|EH o] E/3)4);

'H NMR (CDCl;, 400 MHz) 5 8.52 (bs, 1H),
7.68 (m, 21, 7.48 (m, 3H), 2.70 (s, 3H), 2.49 (s, 3H), 2.21 (s, 3H); MS (Q1) 342.3 (M)".

AAle] 11 N-(4-F22-3-(F g d-2-dopr) ) d)-6-(Eg FF e 2w e)-2-v 2 9] 2 P -3-7F 2 H A =

Cl

= o)
<\ /EN HN
7 N\
-
CFy

EF4d (2.1 L) F N-4-FE2E-3-2 0 59d)-6-(ETZF o2 e)-2-v e g d-3-7t 2 5AH] = (220 mg,
0.5 mmol), 2-o}7]:=¥]gdd (40 mg, 0.42 mmol), ZFH t-HSA= (66 mg, 0.59 mmol), Pdy(dba); (20 mg,

0.21 mmol) 2 dppf (24 mg, 0.042 mmol)Z 100CelA 1.5¥€7F 71Lgstaitt. &S 23CE Y43k 5, JH=E

2 FAsta, AeolES Tl ofstal, old oAHO|ER AHsta FFeidvt. 94 HPLCE AAlste] N-
(4-F22-3-(vgd-2-Yolu =) ¥ d)-6-(E 2 F e 2vd)-2-fdy 2| d-3-Ft2HA v =2 WA 32 F5
Sl A=

'H NMR

(CDCL,, 400 MHZ) 5 11.53 (s, 1H), 9.68 (s, 1H), 8.05 (m, 2H), 7.85 (m, 2H), 7.55 (d, 1H), 7.26 (d,
1H), 7.13 (44, 1H), 6.91 (t, 1H), 6.88 (d, 1H), 2.75 (s, 3H); MS (Ql) 407.0 (M)".

AN 12 N-(4-F2E2-3-(FFd-2-2)Hd)-6-(4-w e d # g7 -1-Y) 3] 2] H-3-F 2B A m| =

Cl

N-(4-F22-3-(Fgd-2-)HD)-6-F22-3-Ft2BA U= (50 mg) 2 Feke = N-damgdgz4a (0.5 ml)S
ol gale] WY FE AP, =2 wheES oA IPLCE AASte] N-(4-FEE-3-(F g d-2-9) 7 )-6-(4-

W] o eha-1-9) ) 2 g-3-7h2 Al = 2w mA R RStk NS (Q1) 408.4 (D)
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[0321]

[0322]

[0323]

[0324]

[0325]
[0326]

[0327]

[0328]
[0329]

[0330]

[0331]
[0332]

ZIHSd 10-2016-0058972

AN 13 N-(4-F22-3-(3 2 B-2-2) 9 D)6~ (o] R o] 1) 9 2] 13- 2 B A =

Cl

HN:
7 N
)

N-(4-E22-3-(Fdd-2-d) ¥ d)-6-FZ=2-3-
S o]&3te] W FE AAEIY. =4 RS

gul

AEBAIE (50 ng) D FEE F 2Dz Fold (0.5 L)
2 94 HPLCE AAIske] N-(4- 22 2-3-(32]1-2-2) 7 ) -6-
oz gotu] )M el W3-k 2 BAbu =5 WAl wAR SESACk NS QD) 3811 (D'

=]
=

~

Al 14 N-(4-22=-3-(Fgd-2-2)#d)-6- L2 &2 =y 2] d-3-7t 2 HA =

N-(4-F22-3-(V2d-2-) v d)-6-F 2 2-3-7t 2 BAH = (50 mg) ¥ FEE T B
of By FE AAsAt. 28 HEES 94 HPLCE BAS] N-(4-222-3-(3]8d-2
w3 P e-3-st2 EAb =g WA wAR S50 NS (Q) 401.3 (D).

0.5 mL)& o] &3}
Hd)-6-E2Zg

E4 (
-3
AA 6 15 6- (A x) N-(4-F 2 2-3-(3 2] -2-9) o ) 9] 2] -3} 2 B A =

Cl

N-(4-E22-3-(Fgd-2-¢)Hd)-6-2
of W FE AN Y. 242 9h$ES 94 HPLCE AASHY] 6-(Mldotm]

U)d e g-3-7t2 BAln =2 A g2 S50k NS (Q1) 415.1 ().

FR2-3-7F25A = (50 mg) E FEHE F #ldolyl (0.5 mL)S o] &3}
)-N-(4-F2=2-3-(3 g g-2-9) 7

AAd 16 N-(4-F22-3-(IFd-2-2) 3 d)-6-(H dor ) F H PD-3-FL 25 A =

Cl

6-FZE2-3-7t2HAE (50 mg) H FEHE F old# (0.5 mL)E ]3]
S 94 WPLCE AAISt] N-(4-2 2 2-3-(9d-2-Y)¥d)-6- (s do}v]
W) d-3-st2EA N =2 wa Rz SS5E9h NS (Q1) 401.0 (M)

N-(4-F22-3-(Fgd-2-2)Ad
Ela

-
Wy FE ANsEn. 24 s
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[0333]

[0334]
[0335]

[0336]

[0337]

[0338]
[0339]

[0340]

[0341]

ZIHSdl 10-2016-0058972

AAd 17 N-(4-F22-3-(Fd-2-9) Hd)-6-(EFZF e 2vd)-2-vd g g-3-7t 2B A =

HN-
=

CF3

Cl,

1-222-2-2 2 4-1E=ZHA (283 mg, 1 mmol)S ©]&3le] WY & AAFle] 4-F22-3-Q0Foldd S
FENeH, ol& F7te AA flo] AFEEFAITE.

4-FR2-3-2 9 Fobd¥ (225 mg, 0.889 mmol) 2 6- (Ea£$
(237 mg, 0/93 mmol, 1.05 WH)E o]&3te] 0CAA 30%7F W
azvtE s (2-50% oY olMEle|E/SAak) 2 A A|te] N-(4-2
e g d-3-7t28A | 28 WA aA2 F53300.

N-(4-F22-3-2 0 F9d)-6-(EfEF 2 E)-2-d g g d-3-7l 2841 = (88 mg, 0.2 mmol)E 2-T YL
ot B FEwlol= (1 mL, 0.5 mmol, THF & 0.5 M) &4 AMEste] ¥y BE AAsIGlt. A7 4 a=2nE
9] (10-80% e ofAlElo|E/Sh) 2 AA|st N-(4-FZ2-3-(F g d-2-L) | d)-6-(EgEF L=z E)-2-
HE g d-3-7t 2 BAM EE w=gh A I A& S50k TLC Ry = 0.28 (35% o2 ofAlE|o] E/8)4h);

to
fru
=
i}
o
=
um
5
i)
0,
&
N
[l
fz
e
ull
fr
ic
o,
[

mH L
()
il
i1
>,
—OL
2
v
BT
i)
o

e S
i
[o
i1
Ak
Y
i

1

H
NMR (CDCl;, 400 MHz) 8.88 (bs, 1H), 8.41 (d, 1H), 7.96 (dd, 1H), 7.74 (m, 4H), 7.52 (d, 1H),
7.22 (m, 1H), 2.75 (s, 3H); MS (Q1) 392 (M)".

gotdel stde oo Al 2-FRE-5-UE=Rod™ 75 g (435 mmol)S 7]AIA wwkr|r} abw 3L 3%
Zot~a W] & (600 mL) 2 FF AR (60 mL)e] g sleltgith. 9SS 0CE WA, & (130 ml)
ol AXMUEF (34.2 g, 496 mmol)2] &S HH3F) sleldtt. EFES 0.547F T wHke H | & (520 L)
T 29 =3sPEE (130 g, 783 mmol) &5 0.54% A4 25 15C ofef= fAshdA HHs] 7hsksitt.
fAS 247 FoF wHke H | EtOAc (3 x 500 mb) 2 FE3Ak. @3 77 FEES NaS0; £ (2x500

nL) o2 A, 7Axst (NaS0,), ¥=39drt. %2 89tto|=d w29 iPrOH (500 mL)o] €313 9,

AAF (200 mL)& 7Fekodnt. WSS e A] WZAAIZ)AL, 0TOA 2A17F ket 7 AFES Y %2 F
Aslod 90 g (318 mmol, 73%)9 2-F22- 5-UEZ-Q o uMlAlS A sz AHA A2 FEh

2-F2R-5-UER-205WA (5 g, 17.6 mmol)S 24X DI
ol BHRulel= (53 mL, 26.5 mmol, THF 3 0.5 M) 0.5 M £9& 7}ttt |AS N, & 0.54]

], PPhs (0.185g, 0.7 mmol) % Pd(PPhs)y (0.825 g, 0.7 mmol)S 7}8}aL, 4= mLe] THFZ AJAstar, €95 10
9 @/8km, N, steld 60TE hdstgich. o 8A%F H TCE WS @hEstn, Aoz Y7,
EtOAc/2.5N NaOH (500 mL)2] 1:1 E3&o] FATt. o] &85 10#3H
Gad e Eo BRAA DAS AAD H FEIAT. 57182

4d

A

wytela, A#olEE ¥delE #A I
A2 A, sFst 24 A E
FEIUTE. Fe S Et0 (1 x 200 nL) 2 AFE35T) 23l 22 A ES dEglsla, olE
IN HCI (1 x 200 mL, 3 x 100 mL)2 FZ33ct. &3 F4 FE2ES 0CE ¥Z438ta, EtOAc (250 mL) 2 3]4]
k3L, 10N NaOH (100 mL)2 @71dstsiadet. o] 898 REsta, 75 EtOAcE FE3tx, 3 78S
Na,S0, 2 &gk slollA] wHksti A 7Azskodk. o] §98 Ao|EE F3| AqFeta 553t o573 4222
-3-(FEd-2-d)YEZWA (2.47 g, 10.5 mmol, 60% F&)& F53FRen, o|E F7F9] A §lo] v W
o] A}-g3}3ltt.

4-ZFr2-3-(FPd-2-d)JE=ZMA (1.47 g, 6.26 mmol)S EtOH (35 mL)o Ferstar, SnCl, (3.87 g, 20.4
mmol) 2 &% HCl (5 mL)ES 7}stx F719] 5 mL EtOHE A|AEAT. |8HS 40T edZxo] HAsta 60C=E
7tEdstgtt. £AS 60ColA 1.5A17F B9t wuksta, Aeow Wzhslm, 1 N HCL (100 mL)= 3 A3},
o] &Mg Et,0/1 N HCl &9 (100 mL:150 mL)ol =3l FE&3klth. 435 EtOAc (250 mL)Z 3]4]3kal, 0C=

Wztetar, 10 N NaOH (50 mL) &2 714 3betgivt. o] §ola FF8hal (EtOAc, 2x), §d #F71E8S A= A



[0342]

[0343]
[0344]

[0345]
[0346]

[0347]

[0348]

[0349]

[0350]

[0351]

[0352]
[0353]

ZIHSd 10-2016-0058972

SFaL, NapS0, ¥ Heto = A3t AZolEE gt F9¢ oo oste] FA Fgst §A8 #5350,
Zld-2-)obd ™ (1.21 g, 5.93 mmol, 94% &) AU A uA= F53
o HhSol Al ARgSESlT).

3 nl THF  6-(EgZFeozde)-2-wenad-3-7l28d F=2dolt (1.68 g, 7.51 mmol)
(15 mL) = 4-F=22-3-(FJgu-2-)olda (1.21 g, 5.93 mmol)e] &M ZH7}etgct. L&A
St 5, EtOAcol ¥, ¥3} NalCO; 89 (2x) 2 952 A8, f7188 Axsz (NaS0,) 533
o, =4 AAES iPrOAc/Et:0 (10 mL, 1:D)el &gstar, 0ColA 0.5A%F wwral 5§ 59 ojy= =53}
N-(4-222-3-(Fgd-2-HAd)-6-(EgEF 2w d)-2-v eI g d-3-7l 25 A= (2.04 g, 5.21 mmol,
88% )2 WAl AR $£E39: TLC Ry = 0.28 (35% EtOAc/Hex);

'H NMR (CDCls, 400 MEzZ) & 8.88 (bs, 1H), 8.41 (d, 1H), 7.96 (dd, 1H), 7.74 (m, 4H), 7.52 (d,
1H), 7.22 (m, 1H), 2.75 (s, 3H); MS (Q1) 392 (M)*.

AR ol 18 6-(2-5] =% Aol Elo}n] o) -N-(4-F 2 2-3-(5] 2] -2~ ) 5] d) 7] €] §1-3-7} 2 e Afu] =

Cl

\ N/ o]
HN
\
-
NH
b
N-(4-EF22-3-(Fgd-2-) A d)-6-F 2 Z-3-FI25A = (50 mg) ¥ Feb& 5 og&olql (0.5 mb)S A&
st} W FE AAetgitt. %24 HESES A4 HPLCE AAStY] 6-(2-3] =2 Ao Eoln] ) -N-(4-F 2 Z-3-( )

Pe-2-) s ) gl W37k 2 B A =g wa) mA R S50tk NS (Q1) 369.0 ()

ZZ 0 2ueE] )M ZAF (200 mg, 0.9 mmol)S & (2 mL)
WAMEE (711 mg, 4.5 mmol) o2 A3k, WS
2 AFeAT. 57158 Axeta (NaS0y) sFete] 4-(Eg=

4—(Ea%$£iﬂ1%%ﬁé)ﬁiﬁ 2 4-F22-3-(Fgd-2-d)old S ARgst] ANk WY 6B AAES
u } HPLCE AA3l] N-(4-ZF=2=2-3-(FFd-2-¢ %
Q1) 440.95 ().

(’7_18,

AAd 20 N-(4-FE2-3-(FFd-2-d)Hd)-4-(ddeTd)HA =

o}
HN—<<
7/

(NEE o)A D 4-F 2 2-3-(7 el H-2-)obd A e Abgate] Ut By 6B AASte] N-(4-F22-3-(3]
2 ¥-2-9) 3 D)4~ (N AE ) MAV =S A 2355

Cf
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[0354]

[0355]

[0356]
[0357]

[0358]

[0359]

[0360]
[0361]

[0362]

[0363]

ZIHSd 10-2016-0058972

0C= 373 MeOH (3 mL) = N-(4-F2=2-3-(¥gd-2-2)#Hd)-4-(NEE| )HA "= (40 mg, 0.11 mmol)9
LAS L2 (133 mg, 0.22 mmol)e2 Hgsta, WxE AASATE. 1XzF wuksk 5 bkg 2358 w3
ﬂ];]_ %

i, ZAFES o opAlHo)Ed &efsiltt.  fr7] &S EE AHska, Axska (MgS0,) s =8t
(&

A ukg E¥Es 94 HPLCE AAlste] N-(4-22=2-3-(F8d-2-9)sd)-4-( A =8 575139

ja
g
)
e
kel
e
E

\_{ o
HN:
Cl
N/
\
4-(BOC-otv| =HE)-2-F22-H x4 2 4-F22-3-(Fgd-2-L)opdd S AZHA 77 s It o &
AFEES] 2-F 2 2-N-(4-F2 2-3-(3] gl d-2-2)-d)-4-(BOC- O}Ulﬂﬂﬁ‘) HlX] g 5. =24 RkE

n= .

EHES TFA 2 v B2 A7 AHEgk §, AXAHE 5310 2-F22-N-4-F22-3-(I) 2| d-2-U) -
D)-4-(olr] mm &) - n =5 =533},

2-FRE2-N-(4-F22-3-(F g d-2-9)dd)-4- (o} = &)Wl X v = (80 mg, 0.20 mmol)Z DMF (5 mL)ol] &3l
3tar, AcOH (10 @), WeEELAH3 = (43 mg, 0.47 mmol) @ UEF EFolAEABZI] =dlo]= (125 mg,
0.59 mmol)Z A8tk 16A17F kst 5, §ulE SHA7|, AFES oE oA H o Ed &3 3}3lt).
7152 1 N 7St ERRE AlAstar, dxsta (Mgso) s5skgltt. 28 Ades A WPLCE HAsho]
2-ER22-N-4-222-3-(F g d-2-D A D) A4-((Hu ot o)) NA M =5 A3 TE. NS (Q1) 400.0

+

an .

Al 22 N-(4-22=-3-(Fgd-2-2)#d)-6-(R2Z 2 =rg) ¥ g d-3-7t2 A =

Cl
HN:
74 \N
'S

<

i, ¥3} NaHC03 *’F%Q‘L(li A=A, #1233 (MgS0,)
}F A azaeEagd2 A 6-(RZ R E) e y-3-7t2 B AN FE59 T

6-(L2ErE)ved-3-7t2 544k Ak Y Eoll Z1AlE vheh o] 4-FR2-3-(F2d-2-d)otddy A

Helo] 6-(BRRRrE)-N-4-F22-3-(Fgd-2-) D)y g d-3-7l 2 BA M =5 5351300},

6-(R 2R ) N-(4-F22-3-(d-2-) s d) e b-3-7t2 5 e s AR &

Z2]e DMSO (1 mL)ell &3fstdtt. ¥$ES THslxn, 22 IHFES 94 HPLCE A ﬂé}oq N-(4-Z 2 2-3-

(e e-2-) ) -6-( 2 Z g e) 7 2] Y-3-7F 2 HA}| =2 423451, NS (Q1) 409.3 (M)

o g
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[0364]

[0365]
[0366]

[0367]

[0368]

[0369]
[0370]

[0371]

[0372]

[0373]

[0374]

[0375]

[0376]

ZIHSd 10-2016-0058972

AAd 23 N-(4-F22-3-(J g d-2-9) 3 d)-4-((F gD -2-Lo}n| =) v & )l x m] =

Cl

SO
HN‘j
NH

w oy Bl AR vhel o] -2 2-3-(seH-2-e)ekd el A TYake] 4-(n
52 e-2-a) s D) MAY =8 53

4-(B 2R e ‘%ﬂii% d
3~(

4~-(BE2RWE)-N-4-S22-3-(Fd-2-)FAd) A1 = (85 mg)E DMSO (0.5 mL)ol &slista, Hed HA
gelx] wke7] ol A 150°ColA 583 2-olu| =y g]Yl (59 mg) o2 A @stFek. WkE EES FEsla, %
A AFES 94 PLCE AAStY 438 N-U-FEE-3-(Fgd-2-D) Fd)-4-((F g n|d-2-Go}r] =) v &) wil

A =S A z3kh NS (Q1) 416.3 (M) .

AAld 24 N-(4-F22-3-(F2d-2-d)dAd)-6-((4-mE g ep-1-) &) 3] 2| d-3-7F 2 FA 0 =

6-(B 2R E)-N-(4-F 2 2-3-(I g d-2-) A ) g d-3-Ft 2 FA =2 DMSO 1 mLell €3fsta, N-ve ]y
A A AT ok wnksigint. wheEs wEehal 2 AFEE A WPLCR A N-(4-FRE-
(FYd-2-d)Ed)-6-(4-vE g zhd-1-D) ) A2 d-3-FI2EAM =5 &3 AP ERZ F53130TH. NS
Q1) 422.3 ()",

AA 25 4-((4-oF DA HHRA-1-D) WD) -N-(4-F 2 2-3-(F P d-2-) FA ) A ] =

Cl
HN

Qr’\ P
N N
./

6-(H 2R E)-N-(4-2 2 Z-3-(F 2 d-2-2) ¥ DNSO (1 mL)ell &afshar
N-opAlE g A ezl 2h 9l 1AIE anks gl *i}% THES %%ém, i*‘ %P%%% 94 HPLCE Al 8ko] 4-

((4-ob A& o 2 -1-2) W ) -N-(4-2 2 2-3-(3] 2 9-2-2) i )M A 1 =2 =S80, NS (Q1) 449.1 (W)

mL
)
©
T
olo
N
T
.
>
B
[
%
ol
=]
"fl

AAd 26 N-(4-F22-3-(Fd-2-9)Hd)-4-(F e R EZg =g )l n] =

Cl

4-(BREYE)-N-(4-F22-3-(Fd-2-d) I DA = (85 mg)E DMSO (1 mL)el &gtz Elerm=EAF}
3 a L L 2A ABES oA IPLCE AAlEt] N-(4-Z = 2-3-(Fd
NS

Q) 424.0 ().



[0377]

[0378]

[0379]

[0380]

[0381]

[0382]

[0383]

[0384]
[0385]

[0386]

[0387]
[0388]

[0389]

ZIHSd 10-2016-0058972

AN 27 N-(4-FE22-3-(FPd-2-)Hd)-4-(REZg v e ) A n =

Cl

Zn
(o]

HN

N
r\_/o

4-(H2 R E)-N-(4-F 2 2-3-(F) 2| d-2-) 3 d) Hl A 1|

(85 mg)= DMSO (1 mL)o] &&fsti REZH3} a7
A1y ke, ke E3ES F%3) A

I, =2d ZFES 9 HPLCE AAS
N-(4-Z 2 2-3-(F] Fel-2-) H ) -4—(REaZe e e WA v =2 5538150tk NS (Q1) 408.4 (M) .
Ao 28 N-(4-F22-3-(Fgd-2-)HA D) -4-((FH g d-1-) ) WA v =

Cl

BRrge)-N-(4-F22-3-(IFgd-2-d)HA DA = (85 mg)S DMSO (1 mL)o] &3t FHA gz 7
1Az wukslsi), e 2gES wHsty, 2 FFES 94 HPLCE AASY

N-(4-F22-3-(J g d-2-) ) d)-4-((F o g d-1-d) e A | =5 =539k, NS (Q1) 406.4 an’.
AAd 29 N-(4-F22-3-(I 8 d-2-2) 3 d)-4-((4-m 9 H2}Q-1-) ) vl x| m] =

4~(PE2RWE)-N-4-FZ22-3-(Fgd-2-D) A DHAMA = (85 mg)E DMSO (1 mL)oll &3t vl ool =
A 1217 wRkelgith. wbg EFES FESal, 2 ARHES 94 IPLCE AAEY N-(4-222-3-(3)d
~9-91) 3| ) -4-((4-m D3] F b A-1-e) )M A v =2 S5k, NS (QL) 421.3 () .

AAld 30 N-(4-F22-3-(F2d-2-) D) -4-((t ol =) W& ) wl x| ] =

Cl

L o
HN:
N/
\
P GE ol 8-3te] BoC-4-(ohvler &) Mzt (48 mg) S 4-FERE-3-(F 2 -2-2)obdd (35 mg) T AZYE

o, 24 Hkg EFEES vy ES i%%o}% TFA (1 mL)Z 1A At 8hg E3}ES 55309 4-
(o = &)-N-(4-F 2 2-3-(F g d-2-D) A ) A v =8 FE53514 ).

4-(opr) = &) -N-(4-F 2 2-3-(F g d-2-) WX n = (80 mg)S DMF (5 mL)oll &8i3Far AcOH (10 wl),
2 ELHEE (48 mg) ¥ UEF EZoMEAIRZ =gto]l= (125 mg) =2 16417 Attt ¥hs £3H&E

sEotaL, 24 AFEs olE omAH OB gafistar, 1 N FABIGERR AHstal, dxstal (MgS0,) &

F3lt. 24 AAES 94 IPLCE AASIY] N-(4-F22-3-(¥ g d-2-2) 3 d)-4-((Hrdofr] ) v )l
AH=E 5390, MS 365.0 (M) .
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[0390]

[0391]
[0392]

[0393]

[0394]

[0395]
[0396]

[0397]

[0398]

[0399]
[0400]

[0401]

[0402]

[0403]
[0404]

[0405]

ZIHSd 10-2016-0058972

AAld 31 N-(4-FZ22-3-(FFd-2-d)ud)-3-[(2-vE L2 ) ol =¥ d|-HX =

¢

QR

e
P NS olgde] 3-(FREEEI
sglom, o2 A HPLCE AAES
T GE o] 83l 3-(sec-FHEMRA)NRAE 4-FR2-3-(Fd-2-d)obdd (28 mg)F} AZH ko] N-(4-
222392 9-2-0)d )3 [(2-Hgz 2ol e ¥ Y- MAY =S $5590 NS QD) 4.0 (D)

A 32 N-(4-F22-3-(Fgd-2-d)dd)4-(4-Ra2ZdEXd)-HA =

N o}
HN
o2 _N/_‘\O
TN
T HE ol8dte] (FREEZDUENE REEUN ASYs - (REE g )HEE A28
on, o]g o4 HPLCE A o}Oﬂu}
T GE ol gate] 4-(REFYwennd)iRAtS 4-F22-3-(FHd-2-d)okdd (34 mg) AZHste] N-

A =g S5t NS (Q1) 458.1 (M)

®
il
it
it
¢
o
kD
o
P
o
=
i
¥
®
ta
I
el
k)
i
i
b
i,
.

AAd 33 N-(4-FE22-3-(Fgu-2-d)Hd)-3-4-REZgdETd)-HA =

\_ o
HN:
at”
O
W E o] &3le] 3-(FRREIDHNRNS RE2Z2U3 AZYE ] H(REZP e rd)NZS Az
ow, o2 A4 HPLCE B A+ T}.
Y G2 o] 83le] 3-(REEZFnedRd)NEAS 4-F22-3-(Fd-2-)oldd (25 mg) T AZYs}] N-

(4-Z22-3-(Fgv-2-) 7 d)-3-(4-RaZgd e T d)-MA =2 SS90k, NS (Q1) 458.1 (M) .

AN 34 N-(4-F22-3-(FFd-2-A) A d)-4-[(2-3| =Z Aol & )o}m] - | & [-HI A m] =

\_/ o
HN—<<
oA
° \_\OH
P HE A8l +(F22EXDURLE ARSI AT - AN=IAALERRDARAE A
Zaton, o]5 92 HPLCZ QA s

ZAEsara)HzAS 422
5=

o 4-(2-3|= -3-(Ed-2-d)oldd (42 mg)3 AZH3
-Z222-3-(7gd-2-9)#Hd)-4-[ (2- H 2] 1)

a9tk NS (Q1) 431.9

N
o
[
i
4



ZIHSd 10-2016-0058972

'
[0406] AAld 35 N-(4-F22-3-(Id-2-A) 3 d)-3-[(2-F == Ao &) o} = | 2 |-wl A 1] =
Cl
N o
HN
W20
Hiv
T\
[0407] o
[0408] U [E o] &3le] 3-(EE2RZEXE)UMEAS A ergolvly) AZHYSI 3-(2-3] JlE &z )lzAkS A
zslg o, o2 A HPLCE AA ST
[0409] W GE o] 838le] 3-(2-3|=FAoEd e d)NFS 4-F22-3-(FHd-2-Y)oldd (42 mg)F A 5t
N-(4-F22-3-(F 2 d-2-d)dd)-3-[(2-3| =F Ao &) oln =] 2L |-HA v =5 shiTh. MS (Ql) 432.0
o’
[0410] AAd 36 N-(4-F22-3-(F2d-2-) ¥ d)-3-4-RE2ZIdE T ) - WA=
Cl
L .
HN-
Yo
N
o
<‘”\
[0411]
[0412] U S o] &3] 3- (%ii%%‘é)‘ﬂéa‘}% g AZHYste] -(N-rl 23] H| &R e B )Ml ZAHS A
z3tg o o8 JA HPLCE AA ST
[0413] U GE o] &3ty 3-(N-HEud g A e R d) A Z2ALS 4-F22-3-(Jgd-2-d)oldd (50 mg) 3} AZH3}
o] N-(4- Z2-3-(FEd-2-d) ¥ d)-3-U-REZIdEXd)-AAn =S S5k, NS (Q1) 471.0 o’
[0414] AAd 37 2-FR2N-4-FR2-3-(Fgd-2-) ¥ D) -4-(Me X DA =
Cl
N o
HN:
Cl
2
/s:o
[0415] Me
[0416] W GE o] gely] 4-F22-3-(FFd-2-d)old@ (50 mg) D 2-F22-4-vEESIT IS AZHste] 2-
2R N-(4-222-3-(FYd-2-) A D) 4- (LT DHMAT =S AzskATt. NS Q1) 421.0 ).
e, AANES 1 NHCI &9 3818k H, 0.5 N NaO €M oz Sgadr|sl st (pH 112). Y AHE
& oFeln, WFHAZXFAC.
[0417] w3k, WU DE o]&sle] 4-FR2-3-(¥Ed-2-d)oldd H 2-FRZA4-(WEsxd)Hzd S22 A
233l 2-FR2-N-U4-FE2-3-(Fgd-2-d)Hd)4-(MEd T DA =Z AxT = Joy, ot ¢
72 FHEI HCl 9L Et,0 (EE diord o=z NBE)E AFHETH, o] EZE EtOAc/NalH(0; &AL o] &3}
o fEd71gsl, F71ES XS FFste 1A fEAvIE FEIT. " o, o] EFE oM
E:FtOAc  (80:20, °F 10 mL/g)ZHE AAABsl, 2T HEHOoR  iPrOAce 1L L REE
NARs G}, 2-FEE-N-(4-ZFEE-3-(Fgd-2-D)Ad)-4-(Medsx A= {Cl 9 w3 FHT5 &
3]st H, 0.5 N NaOH &M= F8)3713848ta (pH 118), AFsta IAAELS A3 A% 5+ ot
—_ 75 —



[0418]

[0419]

[0420]

[0421]

[0422]

[0423]

[0424]

[0425]
[0426]

[0427]

[0428]
[0429]

[0430]

[0431]

ZIHSd 10-2016-0058972

Aol 38 N-(4-F22-3-(3]2d-2-9) 9 d)-6-(11-1,2,4-Eg o}&-1-U) v g d-3-71 2 H5 A0 =

Cl

WY GE ol gdle] 4-FRE-3-(3gd-2-d)obdH (40 mg) P 6-(1H-1,2,4-Egjo}E-1-A) g d-3-7t2 54
S AZYsle] N-(4-FRZ2-3-(Fd-2-2) ¥ d)-6-(11-1,2,4-Ego}Z-1-d) 7 g H-3-Ft 2 EAI =5 A%
shelch. NS (Q1) 377.0 (D).

A 39 N-(4-F22-3-(Fgd-2-)HD)-4-[ (| dotn )T |-HiA n =

W G2 o] gdle] 4-FRw-3-(ved-2-2)o}d W (50 mg) P A-[(T]HEoln] ) =T Y | WEAS A E 5 o]
N-(4-2 2 2-3-(F]) 2 9 -2-o) A ) ~4-[ (T v Do) ) S E I |- A v =2 AzskATh. NS Q1) 416.0 QD'

AAlel] 40 N-(4-F22-3-(F g d-2-d) A d)-5-(MEE X D) E L A-2-7F 2 H A =

W GE o] f3le] 4-F22-3-(Fd-2-2)old @ (40 mg) 2 5-(HMEdExd)E o H-2-Ft2 B AAS AZY S}
o] N-(4-F&22-3-(Fgd-2-d)Hd)-5-(HedETd)E| e A-2-Ft2 B =2 X9k, MS (Ql) 393.0

an'.
A 41 N-(4-EF22-3-(Fgd-2-)Hd)-4-(o}n =gz d)-M2 1| =

Cl

WY GE olgdte] 4-FEE-3-(Nu-2-D)obd Y (30 mg) ¥ 4-FHEHAMALENES AZYS o] N-
(4-2 2 2-3-(3) e B-2-9) s ) -4- (b e E ) -MA M =8 Az3kgTh. NS (Q1) 388.0 (D).
ANl 42 2,6-01F2EN-(4-F 2 E-3-(3) 2] 9-2-2) 9 D) ] ] 9-3-7h 2 2 AL =

Cl

HN Cl

_76_



[0432]

[0433]

[0434]
[0435]

[0436]

[0437]
[0438]

[0439]

[0440]

[0441]

[0442]

[0443]

[0444]

[0445]

[0446]

[0447]

SIHE3d 10-2016-0058972
T GE ol 8ol 4-FR2-3-(FYd-2-Y)etdd (50 mg) B 2,6-TFREZUIDNE AZHE] 2, 6-T]F 2
ZN-(4-Z 2 2-3-(F) Y e-2-) ) 7 g -3-7F 2 EA =2 Azt NS (Q1) 378.1 (M)

AAd 43 2-EF22-N-(4-F22-3-(FFgd-2-d) g d) A n =

W GE o] &3l 4-ZF22-3-(Tgd-2-d)old @ (50 mg) L 2-FEEHRAS AZYslo] 2-FEZ-N-(4-F
22-3-(Feg-2-)H) WA =2 Aza%ch. NS Q1) 343.1 QD'
AAd 44 N-(4-F22-3-(Fgd-2-9) 7 d)-2-ZF 0 27 g g-3-Ft 2 EA}u| =

Cl

U GE o] 838} 4-F2E-3-(Tgd-2-)oldH (50 mg) % 2-ZSFQ2YUFEAS AZYso] N-4-F2=2-
3-(FFH-2-A)Hd)-2-ZEF Q2 29 FH-3-FI 2 EAH =S A2k, MS (Q1) 328.1 (M) .
AAd 45 N-(4-F22-3-(F g d-2-Q) 5 d)-3-w g o #Hl-2-F} 2 EAm] =

Cl

GE o] &3ty 4-FRE-3-(Igd-2-)oldd (50 mg) E 3-WHE-2-E| Q2B AAS A Z# o] N-(4-
F22-3-(Igd-2-2) 3 d)-3-wEE 2 A-2-FL 2 EZAM =5 A ZF3ATE. MS (Q1) 329.0 (M) .

AAld 46 2-ERE-N-(4-F2Z-3-(Fgd-2-)ad)-5-(MeExd) A v =

N o]
HN:
Cl:/bjé\‘o
Me
W G2 o] &3l 4-FEE-3-(FYd-2-D)opdH (50 mg) L 2-FEE-5-(WeEFEd)HFAS AZHYsl
-2 2 2N-(4-Z 2 2-3-(7 g H-2-) 7 d)-5-(M LD 2T )M v =2 A zakqh. NS (Q1) 420.95 () .

A 47 N-(4-Z22-3-(Fgd-2-) | d)-3-(Wesz )=
Cl

N 0
HN
o
370
Me

W G2 o] gdte] 4-ZFre-3-(dau-2-9)oldd W 3 (Ve )M EAS AZLste] N-(4-F22-3-(3]
ge-2-9) A d)-3-(HdEZ D MA T =2 Az NS (Q1) 387.2 (D'
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[0448]

[0449]

[0450]

[0451]

[0452]

[0453]

[0454]

[0455]

[0456]

[0457]

[0458]

[0459]
[0460]

[0461]

ZIHSd 10-2016-0058972

AR e 48 2-0bv) re-N-(4-F-2 2-3-(51 2] B-2-9) 9 ) 9] 2] | -3-7h = Bt =

Cl

\_,/ o
HN NH;
7 N
WY GE ol g3t 4-F22-3-(FF-2-d)oldd (50 mg) E 2-opv] kY TEAS AZH S| 2-0pu] e-N-(4-

G
Zre-3-(d-2-)Hd) T d-3-71 2 AN =2 A za%t. NS Q1) 325.2 ().

AAld 49 N-(4-F22-3-(F g d-2-4) 3 ) -4-H EA A #] =

(o]}

U GE o] &5l 4-F22-3-(Fgd-2-d)oldd D 4-uEAHFAE AZEsle] N-(4-F22-3-(Igd-2-
D) d)-4-d EA AT =S A xeA. NS Q1) 341.2 (D).

AAd 50 N-#lA-5-F 2 2-4-(3) g d-2-Y ) ] o} Z-2-0}1]

A-2-¥19.54

e (2 nl) F 2-(REFolAE)y gy =2 H Zulo]= (100 mg, 0.36 mmol)e] Lole
& 974 HPLCol A A8}

o} (90 mg, 0.54 mol)Z AT, AR w3 gL FHFn, 24 AFE
N-H -4~ (5 2] W-2- ) E| o} -2-oby & A =5t

12 4
O
= =

DMF (2 mL) = N-Hl&-4-(3)8]d-2-Y)Elo}ZE-2-0} (60 mg, 0.23 mmol)e] &NE 0CE WZsla, N-FE=&
Molml= (33 mg, 0.25 mmol)& A g F, wkg E3tEo] H2o0g VLR 3t &ulE ST 4L,
*Mﬂ%; A HPLC Aolld AAlste] N-wlad-5-F22-4-(3 g d-2-9)Elo}F-2-0}7 S A&k, MS (QD)

302.2 (M) .

AAld 51 4-FZZ-N-(3,5-UEA] = d)-3- (3] gl d-2-L) sl x| v =

DMF (2 nl) & 3-HRR-4-FZ 2z (250 ng,
(370 b, 2.1 mmol)o. 2 AHgstdrt. W Z3IE
mmol ) 7}etar WHSES 16417 wykeich.  wE
FAFUER 9 A2 Fuaz AT #7]
(3, 5-guEA A DA =5 F71e] AA| glo] AF&3FAT).

M

3-HER-4-F2Z-N-(3,5-yHEA A )X =E 0.5 2
Pd(PPh3); (20 mg, 0.02 mmol)= A3 tt. #H3 E}ES HAREIJA wHE
155C2 714939 t). AdE SNS oE olAH O ER

AFsEdY. F715S AZXsL (MgS0y) 58+, 22 IFES A7 2 azneadyz FEgo02 AHA

1.1 mmol)9] &S PyBop (550 mg, 1.1 mmol) X DIPEA
S 5EZF Wkt §, 3,5-tmWEA] obd@ (105 mg, 0.69
Y=L old ofMHCER A3k, 0.1 N HCl, 0.1 N
S Azxstar (MgS0,) F&Fs8kal, x4 3-HERA-FEZE-N-



[0462]

[0463]
[0464]

[0465]

[0466]

[0467]

[0468]
[0469]
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|

sk, A4 HPLCe] WAl AA 9sle] 53 4-F22-N-(3,5-guEAHY)-3-(F gl d-2-HHl A v =&
Fs=ahalnh, NS (Q1) 369.1 (M)

Ao 52 N-(3-(3,5-R|A(EgEF ez e)ud)Z29)4-F22-3-(J g d-2-9 ) Ao}l
Cl
\d
HN
—\bcﬁ
FsC

THF (16 mL) = 3,5-B]|A~(EgZFezvd)s| =2 AYAF (1.0 g, 3.5 mmol) 2 TEA (0.46 g, 4.5 mmol)9] &

HE -A0CE P (NeE-E/=go] ofo]~F). o] ZFE ojiald FZEZXEWo|E (0.56 g, 4-1
mol) S A7} 5, ¥zzo 222 -40C WA -20T2 fAedAA F712 1.5417 ¥ uwkskdeh. a4
NaBH, (0.53 g, 14 mmol)E 7}¢+ %, HO (1.3 mL)E 7Felivh. B ZFES A0 =2 7F23MAA wA] ik

shelth, BN BEF F, AFEL oY olAHolESE B ] wulsidth. £32 37% HCIS ol §3te]
pH 12 AHdakslan, o9 opdElol =2 FZsleith. @9 #7152 Lok NaCo, §9), 0¥ A= A A
A% 7, Axn (gS0) FHAAT. AR ode oA A% A AneETY (6:4 oD olH=-d]

=
DR AAst 3-[3',5 - A(EfEFeae)dd]- -T2 F530
3-[3",5'-HA(EfEZEFo2de)Ad]-1-Z292 (0.88 g, 3.2 mmol) 2 CBry (1.3 g, 4.0 mmol)S CHCl, (5
mL)ol 313 F, 0C= Wz stsdtt. EddE2A (1.3 g, 4.8 mmol)S 0.5 A7kl AR Ao v59]
Slry. EFEL 0ToA 1087 ket =, AWek (30 nl) 2 E3F NalC0, £ (30 mL) 02 348k,
=S BEsta dd oHER AFg H, e {fU15S 1z (MgS0y) FFISith. JERES AT A &
P4 ZRvtE Y (99:1 o€ oH 2~ R GAste] 3-[3',5'-H2(EEFoeave)dd]-1-B 2R
& 0.8 g (74%) S 533

S

i

fru

DMF (1 nL) & 4-F=2=2-3-(2'-"7gd)obd&d (10 mg, 0.05 mmol), 3-[3',5'-H|A(EgZFe2wE)dd]-
1-B223229 (34 mg, 0.1 mmol) ¥ K,C0y (14 mg, 0.1 mmol)E 100°ColA ¥} mwks}ich. wh-g E3ES

IN HCl Sgodor 2tAg3sta, oE olAdeolER FZ319ict. g3t %71%% A2 AF s, ﬁié}ﬂ

(MgS0y) FFeH k. ZAES AxE HPLCE ZASS N-(3-(3,5-HA(EZSFozvd)d) ZT2d)4-F=2

2-3-(F 2 H-2-D)lAlopn & S58%rh

AAd 53 N-(4-ZF22-3-G-(EgZFezre)dgd-2-d)sd)-2-me-6-(Exg 27 2vd )y adoln =
cl

N-(4-F 2 &£-3-(4,4,5,5-H EgteE-1,3, 2- U] SAREH-2-) v d)2-HE-6-(EY EF L 2HdE) It =
(2F 0.5 mol)S W AdA 5-Ef|EFezrE-2-1229dd (113 mg, 0.5 mmol) ¥} $HA A&, A
7 A AZatEay] (5-50% o9 oMAlHOlE/FMh E AASte] N-(4-F22-3-(5-(EgEF=rd)d e d-
2-D)Ad)-2-mE-6-(EEFErme) YA =EE WA x3 o7 $53¢th: TLC Ry = 0.30 (15% <€

obAE o] E/3A1): NS (Q1) 460 (M) .
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[0470]

[0471]
[0472]

[0473]

[0474]

[0475]

[0476]

[0477]
[0478]

[0479]

[0480]

[0481]

ZIHSd 10-2016-0058972

AAd 54 N-(4-F22-3-G-(EgZFezvE)vgd-2-d)dd)4-(eE s xd)fxn=

Cl

FC— )
Q@ .
HN—§
.0

N-(4-F22-3-(4,4,5,5-H|EgtvE€-1,3,2-t] AW E&-2-)dld ) 4-(ME T d)HAn = (¢F 1.0 mmol)E
HHH A A 5-EgZF o EvE-2-B 22 9dY (226 mg, 1 mmol)¥} A AFESITE. A7t A IRulEa
3 (0-10% oFME/TEFR 22 AA st N-(4-FR2-3-G-(EgZFozdg)ngd-2-a)#Hd)-4-(d e
I Au=E WA g2 FESYGTE MS (Q1) 455 (M) .

AAlel 55 N-(4-F22-3-(5-F 22y gd-2-d)dd)-2-Med-6-(EZF e 2me )Y opr =
c

Ct /
\ N o]
HN

/N

F3

s-ZERdd-2-9 EZZoadEEIYolE (4.12 mol)E WY oA EfUWEFA ZEglol=e}
AHgste] 5-ERE-2-(Egddagtd)dgdS #5380, 245 (2F 4 mmol)S W Kol 1 N-(4-S = 2-3-
foEHd)-2-e-6-(EfZFozwd)yadoln]= (2 mmol)}t A AM&ERT. HEst A mznEad)
3] (0-50% g olAleo]E/AA) 2 AAste] N-(4-F2E-3-(5-F 21 d-2-) 7 d)-2-Me-6-(EFZFQ
FHeh)ysgoeln =2 WAl 32 $539: TLC Ry = 0.48 (25% o€ olAlE|o]E/3AH); MS (Ql) 427

'
AAd 56 N-(4-F22-3-(6-F2 23 g d-2-9)dd)-2-vEd-6-(EgEF o2 E)YIeloln| =

Cl

7 N\

CF,

-F22ygd-2-d EFZTZo LI olE (4.12 mol)E W [ EgudFs SFzglel=ol 3
AbEEte] 2-F22-6-(EduEaetd)gds 5390, ZZE (2F 4 mmol)S WY KA N-(4-F=2=2-3-
sexd)-2-vE-6-(EgZEFe2re)Umeoln= (2 mol)et 7 ALgagur. AEgl A A29E 1
1] (5-45% o€ olAElo]E/ M E AA|Ete] N-(4-FERZ-3-(-F 22T d-2-A)Fd)-2-Hd-6-(EZF S
Zoehymgolnes M uAE F$59: TLC Ry = 0.45 (25% o€ olAEHlo|E/&AL); MS (Ql) 426
'

AAd 57 N-(4-F22-3-(5-3| == 0 gd-2-) A d)-2-Ed-6-(Exd] ZF e 2vWd) Y goln] =

Cl

Ho—{
C\l\{j Q o

HN

SADI Y (2.66 mmol)S W JoA Al agbda) g }%’6‘}04 5-(Eg|o]lAX
Hegxebd) e gs FEaY. 24E (9F 0.55 mmol)S W KollA N-(4-FE=-
-2-HE-6-(EgZFe2dEd)Ieolu]= (0.17 mmol)} 7| A}ﬁo}"ﬂﬂr Ag7t A g2nE
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[0482]

[0483]

[0484]

[0485]

[0486]
[0487]

[0488]

[0489]
[0490]

ZIHSd 10-2016-0058972

1] (0-40% ol obAHI o] E/ ) &= A st
N-(4-ZF22-3-(5-(EFelaz 23 4A ) e d-2-d) v d)-2-mEd-6-(Eg ZF 2 2uE) YA oln =&
@ edE FET. N-(4-SRE-3-(-(Ego]azraddd Sy g d-2-d) A d)-2-HE-6-(Eg| £ 5L
ZrE)ysder= (1 mmol)E 23CellA 3083 THE (1 mL) ¥ TBAF (2 oL, THF & 1 M= AL, &3}
a, " opAlElolEo Agelstar, fgR AlFskal, HAzska (NgS0) F=HSIT. =2 uAE A A
AzetEaHgy (0-10% OAZERE/UIFR2rehE FAst N-4-F22-3-(5-3| =FA g d-2-d)3d)-
2-vE-6-(Eg| e mmE)yadotn =g WA IA R #58gitk: TLC Ry = 0.59 (10% <l obAEHo| =/

r

A5 NS (QL) 408 (W)
A 58 N-(4-F22-3-(5-v5A 9 2 d-2-e) ¥ d)-2-mE-6-(Eg &7 o2 ) Y adopr =

Ci

HN:

N-(4-Z 2 2-3-(5-3] =2 A 3 g d-2-2) ) -2-d D -6-(Eg Z2 o 2ved)medolr = (0.12 mmol)E WY L
o)A kel Qo wmEly} d7) Agatgicr. Aey A AzulEa s (0-100% A8 oA o E/E A = A4
ato] N-(4-Z22-3-(5-mEA ] Zv-2-) 3 d)-2-vd-6-(E ZF o 2re)elopu =2 WA 12 55
39Tk TLC Ry = 0.57 (50% o€ obAlglo] E/812h); NS (Q1) 423(0M) .

Al 59 N-(4-FR2-3-(5-o FA 9 g d-2-2) ¥ d)-2-mE-6-(Eg| & F o2 ) Y adopr =

Cl

VAR N o
HN:
7 N
CF,

N—(4—%ii—3—(5—8l£%f\134Elﬂ—z—%l)ﬁﬂé_)—2—rﬂ1%—6—(5a%—$giuﬂ%)HiFdO}UIE (0.05 mmol)E W L
oA o] e mwety} A Algskelth. AHEgt A ARrtE#Y (0-100% " oM H ol E/Sh 2 A A
o] N-(4-F22-3-(5-o 5A ¥ gld-2-d)dd)-2-ved-6-(ET| ZF2vE)Ymdoeln =g WA ux2 5
&k TLC Ry = 0.64 (50% oll'e o}AlElo]=/314b); NS (Q1) 436 (1) .

ARG 60 N-(4-FRE-3-(5-(2,2,2-E EF L) AV el d-2-9) 3 )2 D6~ (2 EF 2 L
Bojr=

l

Cl

CFa

N-(4-222-3-(5-3| =5AF g d-2-)Fd)-2-ME-6-(E ZFe2rd)YZdolv = (0.12 mmol)E U L
ANA HFo] EEFORE gortto|=e} A AREEQItE. AEgt A ARvtEIHY (0-40% oY oFAlE]
oE/IHE AFASt N-(4-F22-3-(5-(2,2,2-EZ EF L2 5A) I g d-2-4d) 3 d)-2-ME-6-(EB| EF L
FHeh)ysgon =2 WA g8 $£5390: TLC Ry = 0.64 (40% oE opAlElo]E/3AM); MS (Q1) 490

an’.
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[0491]

[0492]
[0493]

[0494]

[0495]

[0496]

[0497]

[0498]
[0499]

[0500]

[0501]
[0502]

ZIHSd 10-2016-0058972

A 61 N-(4-222-3-(4-od g d-2-d) v d)-2-md-6-(EEF L2 vd) I Holn| =

HN
VR

CFs

Cl

N-(4-2 2 2-3-(4,4,5,5-HESHE-1,3,2-T| SALE Z83-2-) A d)-2-vEd-6-(E EF 2 E )Y adopr =
(¢F 1 mmol)E W AdA] 4-og-2-B2wyad (1 mmol)Z A AM&sgc. Agysr A a=zuEaemy (0-
60% oE olAMEHo|E/FAA) R AA|ste] N-(4-FEE-3-(4-odngd-2-)Hd)-2-Hd-6-(ExqZFeavd)

UzEoln =2 gz 142 FE3990h: NS (Q1) 419 ()
A 62 N-(4-F22-3-(5-FF 2y d-2-d)Hd)-2-ve-6-(Eg EF o2 e)yAgoln =

Cl

N-(4-F22-3-(4,4,5,5-H EtHE-1,3,2- A B E8-2-) | d)-2-HE-6-(Eg| EF o 2vd) U me ol =
(F 1 mmol)E W AoA 5-ZF2 ¢ z-2-va2udad (1 mol)I 4 A&s4d. Ayl A 3 =2vulE 185
(5-45% €l o}lMHo|E/A R AA S N-(4-FE22-3-(5-ZF o 2vgd-2-d)dd)-2-HEd-6-(ETZFL

Zre)UReol =S S mA 2 £58%0: NS (Ql) 409 D'

AAlel 63 N-(4-F22-3-(5-¥dy|ejd-2-d)dd)-2-mE-6-(Ed|EF o amdd)-Hadoprn =

Cl
:
HN
VAR

CFa

s-fUmald-2-9 EgE=o zuetEzuolE (1.5 mol)S W JolA EuWEra Zzetelsel b AL
go] s-md-2-(ETvdaud)TUe SEAT. 24 (o 1.25 mol)S WY KA N-(4-F22-3-Q
SwHd)-2-HE-6-(EgE2 e zre) meelu= (1 mol)9} 34 A&atgict. Aes A azulEde)
(1% obAE/Mea Szeto]=)z xw do] N-(4-2 2 2-3-(5-7 95 2 d-2-9) | ) -2~ &6~ <Ea 20 2
g)yzelo =g 44 A2 5T TLC R = 0.15 (1% ohAE/vead g— Zol=); NS (Q1) 467
an’.

AN e 64 (9)N-(4-Z 2 2-3-(3) 2] ¥ -2-2) 7] Y )-6-(3-m| & 7] ] 2} 1 -1-<) ) L] sl o] =

Gl

\ o
HN
/ A\
Q
FEE 0.75 ol F N-(4-F22-3-(Fgd-2-) A d)-6-E22-3-7t2E8AM = (50 mg) 2 (S)-2-#E 3] o2}
7 75 mgE AREEFe] 160TClA 60 #3F WUH FE AAletE. 924 HPLCE AAste] (S)-N-(4-FZ=2-3-(I] g

H-2-90) o d)-6-(3-w D] H eh - 1-9) Y mopu| =2 53kedTh, MS (QL) 408 (M)
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[0503]

[0504]
[0505]

[0506]

[0507]
[0508]

[0509]

[0510]
[0511]

ZIHSd 10-2016-0058972

AAd 65 (R)-N-(4-F22-3-(F g d-2-9) | d)-6-(3-HE A 2}7-1-d ) Y ZEojm| =

Cl

O
HN
2R
N
e
REFS 0.75 oL 5 N-(4-F22-3-(9gd-2-)Hd)-6-FZE-3-Ft2EAM = (50 mg) 2D (R)-2-#& |2}
75 mgeS AFEEF] 160TAlA 60 3 WH FE AAST. 94 HPLCRE GAste (R)-N-(4-222-3-(3] ]

—2-9) ¥ d)-6-(3-w D A g} -1-) Y aeoln| =2 SESHGTE. NS (Q1) 408 ().

F_Vl

AAld 66 N-(4-F22-3-(F g d-2-9) #d)-6-((3S,5R)-3,5-t]H & 7] H 2} -1-L) Y ZR- o}m| =

Cl

BEFS 1 nl F N-(4-F22-3-(Fgd-2-9)Ad)-6-F2E-3-Ft2HZAE (75 mg) 2D 2,6-tid I F 3
114 mgS AF£3S] 160ToA 60 7+ ohj FE AAE9T. 94 HPLCR AASY N-(4-ZF22-3-(3gd-

2-91)d)-6-((33,5R)-3,5-t] vl & 5] s e} d1-1-2) U mRlobu] =2 SE319ick. NS (Q1) 422.1 (W)

AN 67 N-(4-222-3-(3 ) 9-2-9) )N (] 2| 2-3-2) el g Tho}m] =

of

WM (S B3 4-FRE-3-(Fyu-2-9)obd 320 mgS 4-(HEAFFER )M A 400 mgT AZHste] Wg
4-(4-E22-3-(Fgd-2-)Hdrt2un )Mo o| EE FE31¢tk,. a8 e, 4-(4-FR2-3- (j%alﬂ—
2-d)ddtEntrd)MZzo ol EE W N& T3 7HEElste] 4-(4-F22-3-(Fgd-2-) A d 72 nt )

Z2F 550 mg 4559t WY 6B 53 4-(4-FER2-3-(FFd-2-)HdItEnind)wmzA 50 mgS 3- o}ul
waEdy AZAsd. §712S AzAEE 220473 94 HPLCR AAE] N-(4-Z2z-3-(3)8d-

2-9) ) -N'-(F] g -3-2) e g Zekohn| =2 EgiTh. NS (QL) 429 ()

ﬂllﬂl

-
ofN

o
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[0512]

[0513]

[0514]

[0515]

[0516]

[0517]

[0518]

[0519]
[0520]

[0521]

[0522]

[0523]

ZIHSd 10-2016-0058972

AA e 68 N-(4-Z 2 2-3~(3] 2 H-2-2) ) d)-N - (6-1] = A] 7] 2] ©1-3-<) ) ¥ 2] s ho}m] =

Cl

Zy
O

HN

WY GE ol 4-(4-E2RE-3-(VEE-2-d) ATt ER R ) MR 50 ngs 2-M S50t gl d i) A S
STt AAERS 94 IPLCE AAE N-(4-Z22-3-(7 2 P-2-9)H D) N -(6-H 5 A 7] 2] 91 -3-9) ] ¢ =

golu =5 FEa0Th NS (Q1) 459 (W) .

U G2 B 4-(4-FR2-3-(Fyd-2-d)ddstEnEd)wzA 50 mgS 2,5-tolu g dy)
Zeadrt.  ANES 9 HPLCR AAISFe] N-(6-0br] w2 T-3-9)-N -(4-2 2 2-3-(3] 2] ¥l-2-2) | )
Hzdoln =& 553180, NS (Q1) 444 an’.

AN 70 N-(4-222-3-(3 g el-2-2) 39N ~(7) 2] gl-2-A v & ) ¢ o = ero}r] =

Cl

I 68 B3l 4-(4-FEE-3-(FEd-2-D)wd st En )Mzt 50 mgS 2-(otvmdE) T AZHEA
o AAES 9 HPLCR AAISe] N-(4-2 2 2-3-(3)2 9-2-2) 9 )N - (] 2] 9-2-A v &) e el Zolm] =

FESGTE. NS (Q1) 443 (D'

i)
=

AN 71 N-(4-Z 2 2-3-(7] 2 9-2-2) 7 )-N'—0] 2 3 & 3 ¢ &) 3 o}n] =

U GE B 4-(4-FRE-3-(TEd-2-d)ddrtEntnd) w2l 50 mgs oA R ol AZHEITE
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[0524]

[0525]
[0526]

[0527]

[0528]
[0529]

[0530]

[0531]
[0532]

SIHES 10-2016-0058972
MBS A WPLCE AASF] N-(4-222-3-(7] 2 e-2-2) #d)-N -0 ~Z 2D g g Lol =2 5819},
MS (Q1) 394 (D'
AN 72 N-tert-HE-N-(4-Z 2 2-3-(3) ] 9-2-2) | ) o] o] = gFo}u] =
Cl

HN

NH

WY G Be 4-(-FRE-3-(1 P 9-2-) A A AR AN 50 ngd tert-FHob AZYHAT. A
e o WPLCE AAS N-tert-EN-(-2R2-3-(eW-2-) A D) Tl =g S5
MS (Q1) 408 (M) .

AN 73 N-tert-Re-2-222-N-(4-2 2 2-3-(3] g -2-2) | J) el g Zekojr] =

Cl

5
Wl
e
R
N
'3
O
=,
it
=3
[ﬁ
(@)}
N
=
c—
E
1)
o
)
r >
NS
it
wW
ol
(@)}
oQ
|
=
o
—
(@2}
—
of¢
2
>
N
>
)
rid
B
o

5, TLCE &4 &

A sket F ooliste] 2-F 22
2 golow WA ALelA A st
g 2-FRIZHYZIYYEE 5
20 g& DCM Folld 0C= W¥Z&kaL, DM % 1M BBrs £ 87 mLS &

Alzbl AA A7rskgiek. olojA, Hbg EFES o2 7h2sk 5/ g5d urkx] wEkesith. $4 47
SAYRA, 2-FR2A-(HMEAFTIERDHNRALS oj23 Fu|-ZYHFZ AASUT. HH & 53 2-E=2=
“4-(HENFFEZR D)W ZA 959 mgs 4-F22-3-(FFd-2-)otdd 750 mget AZH3AY. HwE -Fz=-
4—(4—iii—3—(4ﬂﬂ—2—°‘)iﬂ drtEuird)mzdolE 1 g& WY M B3 HRaste] -F22-4-(4-F2

-FEREA4-(4-FE22-3-(Igd-2-d) A 7l =nt2

WA 50 mgd MY G2 Ed tert-SEobvle] AZHAaAY. AHES A HPLCE AAEFS] N-tert-3
g-2-222-N-(4-F22-3-(F g v-2-) ) PP Zeelu =2 FEAT. NS (Q) 443.2 ().

AN 74 2-FR22Z2-N-(4-F22-3-(7g9-2-9) 5 d)-4-(4-(2-3| =ZA) o &) g #| &} A -1-7F 2R D ) Hl X v =

Cl

N/_\N
d V" oy
I 6E 58 3-FRE-4-(-FRZ-3-(IYY-2-d) D72t R )M 2 50 mg N-(2-3] = Aol |) 7 of| 2}

A7 AZYsIYr. AAPES 94 IPLCE AAISY 2-Fz2a2-N-4-F22-3-(F g d-2-9) 9 d)-4-(4-(2-3] =
EAoe) g e -1-7l 2R A r =8 535130, MS (Q1) 499 o’
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[0533]

[0534]
[0535]

[0536]

[0537]
[0538]

[0539]

[0540]
[0541]

[0542]

[0543]

[0544]

ZIHSd 10-2016-0058972

A 75 2-F 2 Z-N-(4-FZZ-3-(J P d-2-) A d)-4-4-m ) g -1-7 2R )l A v =

Cl

\ o
HN Cl
U GE 53 3-FE2E2-4-(4-FE22-3-(¥Ed-2-)ddrtEntnd )M zA 50 mgs 1-WEyd gz AZSH
6}913}. AYES 92 HPLCE AAstY] 2-F22-N-(4-F22-3- (JJ 2-) ¥ ) -4-(4-W & I 7 g} d - 1-7}

2R EE £58%0. NS (Q1) 469 () .

AN 76 4-(4-otA e HFR-1-7tEH D) -2-F 2 2-N-(4-F 2 2-3-(J g Pd-2-) A A n] =

Cl

T GE T 3-EFREA-(-FEE-3-(VEE-2-d) ATt E ) WAk 50 g 1-opAlE e A
gatleh. APES 94 HPLCE AAlgte] 4-(4-otA v Hepl-1-7t2 R d)-2-S 2 2-N-(4-2 2 2-3- (I 2| d-
2-) s MA T =S $EBITE NS (QL) 497 (1)

AAle 77 2-EREN-(4-ER2-3-(FYd-2-9) 9 d)-4-(U-(ME =2 D) v - 172 d) A v =

Cl

HN Cl

/N 7/

y \._/N g:o

G2 538 -FR24-U-FEE-3-(Fgd-2-d) v drtEn )Mzt 50 ngs 1-sX 4y AZ
Y3, AAES 94 HPLCE AAsle] 2-F 2 2-N-U-F2E2-3-(3gd-2-2) 3 d)-4-(4-(He&xd) 9 ¥
“1-FlERDMAN EE SESGT NS (Q1) 533 (D'

AN 78 2-FERE-N-(4-FEE-3-(FHd-2-D)Hd)-4-(FREZH-4-FtER)HA 1=

Ci

U G2 B -FRER-4-(4-FER2-3-(Iyd-2-d) gt d)wl =z 50 ngS REZHI AZHE
ARES J4 IPLCE AAstY 2-FRE2-N-(4-FEE-3-(Fgd-2-D)FHd)4-(REZA4-JtER )R H| =

= =39 NS (Q1) 456 (W)
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[0545]

[0546]
[0547]

[0548]

[0549]

[0550]

[0551]

[0552]

[0553]

[0554]

[0555]

[0556]

ZIHSd 10-2016-0058972

AN 79 2-FR2-N-(4-F22-3-(Jgd-2-4)Hdd)-4-(3,5-tH e v A2 P-1-7t 21 ) x| n| =

W GE 3 -FREA-(U-FEE-3-(FYd-2-d) A En )Ml 50 ngS 2,6-vH DI A ep g A
ook, AAES 94 PLCE AAS] 2-F22-N-4-F22-3-(9gd-2-29)#d)-4-(3,5-t v d 3 7 2}

A-l-h e AT E S FEssth US QL) 483 (D'
AAe) 80 2-2ERN-(-FE2-3-(3) g P-2-2) )N - (3] 2] 9-3-A v &) B el Zehoj) =

Cl

\ o
HN Cl
NH =N
AW,
HH GE B 3-ZE2-4-U-F22-3-(Fgd-2-)AdstEntr )i zA 50 ngs 3-(obmwevE) vy
AZgstoict. WAES A4 HPLCR AASY 2-FazN-(4-F2a-3-(3)7u-2-2) 3 d)-N'-(7 2 d-3-2

W) g Zekoln| =2 £5agith. NS (Q1) 477 ()
AN 81 2-ZRz-N-(4-Z22-3-(7 8 d-2-2) sl d)-N -(3) 2] 9-2-2 v & ) g &) & o}m) =

Cl

\_f o
HN Cl
NH  N=
=)
Y GE 53 3-FEEA4-U-FEE-3-(Igd-2-) A d7tEr R )M A 50 mge 2-(olnwemE) v gl Y3
AZgstoict. WAES A4 WPLCR AASY 2-Faz-N-(4-F2a-3-(37u-2-2) )N~ (7 g d-2-

W) EE el =8 S5kt NS (QD) 477 ().
AN 82 2-ZRz-N-(4-Z22-3-( g d-2-2) sl )N -(3) 2] 9-4-2) ) g & L ojn] =

Cl

\_/ o
HN o]
7N
NH
o)
Wl G2 B 3-FR24-(4-FE2-3-(Fg-2-d)ddtErRn )iz 50 mgs 4-oln| v AEY
it AAES o WPLCR AAEtY] 2-Zza-N-(4-Zr2-3-(9d )HI) N = (3] 2] ¥l-4-< ) el 2] ==

golul =8 £S5 NS (Q1) 463 (D).
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[0557]

[0558]
[0559]

[0560]

[0561]
[0562]

[0563]

[0564]

[0565]

[0566]

[0567]
[0568]

ZIHSd 10-2016-0058972

AN 6] 83 2-ZRZ-N-(4-Z22-3-(7 2 d-2-2) )N -(5] 2] 9-3-2 ) 5 ] = o r] =

Cl

sgith. AAES 94 HPLCE AAEe] 2-ZR 2N -(4-2 2 2-3-(F) 2 v-2-2) 7 )N (7] 2] ¥l-3-2 ) el ] ==
golul =2 £EaAh. NS (Q1) 463 () .

AAd 84 2-FREZ-N-(4-F22-3-(FFd-2-d) ¥ d)4- (o2 Zd4-7l2 v WA v = (S-4t3le E] e

\_ 0
H cl
anwe
4 N
W G2 B3 3-FEE-4-(4-FEE-3-(Tgd-2-) IR ad)w A 100 ngS E|eREZ U AZY
k. WY RS B 2E 2-FERE-N-U-FEE-3-(IPE-2-)Hd)4-(F LR 2 Z U -4-Ft2 R )R v =
2 NeA A gHeormeZy & AEA7|a, 94 HPLCE AASY 2-FEa-N-(4-F22-3-(Fgd-2-9) 9
)4-(FereZe4-slemd)fAn e (L2Z o] S0,2 AFE)E SS9 NS Q) 504 () .

AAd 85 2-FRB2-N-(4-F22-3-(I g d-2-A)Hd)-4-(Elo} =g d-3-7l2 R ) HIAn| = (S-2t3le Elo}=

Cl

= (REZY o] S0, AEE)E £5akdth. NS (QL) 490 ().

AAe) 86 2-2FREN-(4-FR2-3-(3 g P-2-2) A )N -(1-v] D-1H-3] 2} Z-5- ) ] o Zholu] =

Y GE 5 -FEEA-(-FEE-3-(FEd-2-d)Ad 2R gzt 50 mgS 5-obv| we-1-wE ] 2 E )
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[0569]

[0570]

[0571]

[0572]

[0573]
[0574]

[0575]

[0576]

[0577]

[0578]

[0579]
[0580]

SIES 10-2016-0058972
AZDATH, AL A PLCR AAGte] -2 2-N-(4-Z 2 2-3-(3] 7 e-2-2) 5D )-N' - (1-¥]| & -1}-]
B E-5-9) P Zgoln =2 ESGT. NS (Q1) 466 ().
AN 87 2-FE RN -(4-FE2-3-(9 2 9-2-2) 3 )N -(o] $A1E-5-2 ) vl e Zolw] =

Cl

i)

& GE Fell 3-FREEA4A-(4-FRE-3-(FEd-2-) 7k 2k ) W=t 50 mgE S-obwl o] HARE N AE
steich. AAES 9 IPLCE AAS] 2-F 2N -(4-F22-3-(3]2 9-2-2) )N -(o] $A1E-5-2)

ot

Y eolu| =5 =539, MS (Ql) 463 an’.

Ao 88 2-FRE-N-(4-F22-3-(3 2 P-2-2) | d)-N'-(4,5-T] 3| = 2 E| o} F-2-9) ) v ¢ T olm] =

NY

NH

.

UGS 5o 3-FRE-4-(4-F2E-3-(Ygd-2-d)dd7tEn R )W ZA 50 mgS 2-o}v] k-4, 5-U] 3] = 2 E]
ofZ¥ AZHIUT. MAES A [PLCE AASY 2-ZEa-N-(U-Z22-3-(9 g u-2-2) 5 d)-N'-

iy

(4,5-t 8| =2 E|o}Z-2-) Hg| ol =8 FESATH NS (Q1) 471 (W)

AN 89 2-FE RN -(4-F 2 2-3-(9] 2 9-2-2) 9 )N -(1H-o] m] t}&-2-2 ) vl ¢ Zo}w] =

Cl

\ o
HN Cl
Y
NH
NH
o]
T GE T 3-EREA-(U-SER-3-(VEd-2-) A=) MEAT 50 mgd 2-obv] ol nE ) A E
gy A EL o34} HPLCZ A5k
2-ZREN-(4-2ZEZ-3-(7 2 9-2-) o D) -N-(IH-o|u| T} E-2-9) e Z&obm| =8 53T} NS (Q1) 452
+
an .

Uy 65 B 3-FEREA-(-FERE-3-(FYd-2-d)ddstEnRd )Mzt 50 mgS 4-obv|w-1,2,4-EjolE
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[0581]

[0582]
[0583]

[0584]

[0585]
[0586]

[0587]

[0588]
[0589]

[0590]

[0591]
[0592]

ZIHSd 10-2016-0058972

I AZFsg. ANES 94 HPLCR AAEH] -2 R 2-N-(4-F22-3-(F 2 ¥-2-2) ) d)-N-(4l-1,2, 4
EgjolE-4-) P Teolu =S FESAT. NS (Q1) 453 ().

AN 91 2-ZRZ-N-(4-F22-3-(7 2 v-2-2) 7 d)-N'-(E] o} Z-2-2 ) g ] = o] =

U GE B 3FEERE4-U-FERE-3-(YEd-2-d)HdrtEn R d )Wz 50 mgs 2-obi-ElotE I AZ
sgith. AAES 94 HPLCE AASe] 2-Z 22N -(4-2 2 2-3-(7) 2 ¥-2-2) 7 )N (€] o} F-2- ) gl ] ==
ol =2 £EaATh. NS (Q1) 469 () .

By G5 B 3-FREA-(-FERE-3-(FYd-2-d)ddstEnRd )Mzt 50 mgS 3-ob|w-1,2,4-EolE
W AZYEAY. AHES 94 WPLCE BRG] 2-FEEN-(4-F22-3-(3 2 ¢-2-2) #d)-N-(1H-1,2, 4-
EgjolE-5-) vzl mekolu] =5 5T NS (Q1) 453 ().

Ao 93 2-2RE-N-(4-S22-3-(F g d-2-) 3 d)-4-(Fl ot d-3-7t2 )l A v =

5

Tl 3-ERE-4-(U4-SRE-3-(TEd-2-d) A7t ER R ) MRt 50 nge ElolERd AEP sl
o4 HPLCE AAlste] 2-2RE2-N-(4-222-3-(Jd-2-¢) ¥ d)-4-(El o} e d-3-7t 2 B d) Wl A 1]

z=g9ch. NS Q1) 459 (M) .

o
o?L i)

[op}
mlo ruim

0

[t
mim

AN 94 2-ZREZN-(4-FZ2-3-(F 2 H-2-2) )N -(4,5-T] 8| =2 £ A} F-2-9] ) B ¢ L Fo}n| =

Cl

Z

o]
HN Cl

N\/B
NH
d

B G2 59 -FRREA-(-FEE-3-(FEd-2-)ddtEnr )Mz 50 mgS 2-obv] k-4 5-TF RS
AEY ASPsn.  ANES 94 WPLCE AAS] 2-FRE-N-(-ZR2-3-(37W-2-2) )N~
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[0593]

[0594]

[0595]

[0596]

[0597]
[0598]

[0599]

[0600]
[0601]

[0602]

[0603]
[0604]

ZIHSd 10-2016-0058972

(4,5-T 8] =2 AR -2-D el el Exkobn] =8 58910k NS (Q1) 456 (D).
AN 95 2-FR2-N-(4-F22-3-(Jgd-2-24)Hd)-4-(1,4,5,6-H| ES3| =2y g u|d-1-7l 28 ) A n] =

[o]

Zx
(o]

HN: Cl
/=N
JN)

28 3-FER-4-(4-FE2-3-(Fgd-2-)Hdrt=ntm e )d A 50 ngs 1,4,5,6-HES =23
s AZSH ST ARES 94 HPLCE  AAste] 2-FRa-N-(U4-F2E2-3-(9gd-2-9)#Hd)-4-

(1,4,5,6-B|Eets| =23 g n|g-1-7t2 0 DM A 0 =2 58Tk, NS (QL) 454 (M) .

HOLHEJI (=3

AN 96 2-F2Z-N-(4-F22-3-(FFd-2-2)FAd)4-(3- AT A -1-7t 2R ) H A1 =

Cl

G2 B -FRE4-(U4-FERE-3-(Jyd-2-Q)Hd 2 n ) xA 50 ngs 3-SA29H Y ASY
At AES 9 HPLCE BFAsHH 2JiiN(4lii3(Aa -2-Q) 9 d)-4-(3-& 29 H| gk -1-7}

2RUWMANES S5 NS (Q1) 470 ('

\_{ o
HN Cl
NH
(e} o—
G2 23 3-2224-4-Z22-3-(Fd-2-)Fd I Zm R )l Z A 75 ngS N-vEs| 2ol =
zozgol=s AZYsgct. AAES A4 HPLCE AASte] 2-Zaa-N-(4-F2z-3-(3gv-2-2) 7 d)-
N-wEA g Zekolul =2 5a gtk NS (Q1) 417 (D)

A Al 98 %EEEN(4ﬁii3(4aﬂ2owﬂg)wqtéqqgg%qm5

%%(E%%ﬂ1%%iiﬁ%¥%iiﬁ%ﬂﬂ“ﬂﬁwﬂéﬂeﬂu“ WA 75 mgs dlEFdolyl JErER
4

2y Z el =2 2=tk NS (Q1) 403 (M)
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[0605]

[0606]
[0607]

[0608]

[0609]
[0610]

[0611]

[0612]

[0613]
[0614]

ZIHSd 10-2016-0058972

AAd 99 2-FRE-N-(4-FEE-3-(FFd-2-D)Hd)-4-(F EYd-1-Ft2Rd)HA 1=

Cl

\ o
HN: Cl
e
T GE T EEEA-(-FRE-3-(d-2-d) AR )i EAt 75 mgs v Eedy} AZH S
ARES A HPLCE AA st 2-F2a2-N-4-ZF22-3-(Fgd-2-9)Hd)-4- (7 2 =-1-7l2 R )y n =
2 =59k NS Q1) 441 (M)

AAE 100 N-(4-FEE-3-(Fgd-2-d)Fd)-4-(dd ez dde) =

B3 [J. Med. Chem. 1989, vol. 32, no. 11, p2436]cl 71A1E wiol wet oetexd ZFReo=g JEF
gEyyo]ER SAAAY. M|, deExd FE2elol= 2.5 nE B 130l 5 YU EF 3.67 g &
AHIEF 5.51 gof &9 AHrieielrt. kg &8 %, S T, IAE g dEg FH, 80TA
INZE el & 32AE st 11 o, ofds FUAIA YEF CekEIYolE 2.5 g& F5IIGIT.
UEF og=vo]E 293 mgE DNF 2 nL & WY (4-HzRod)wlxzdolE 230 mgst galo], At AR

71elA 120Cell A 5% 73ttt ¥ thy, HESES oE ofAHolE ¥ AR FEHIA, TS T

7 5 e 4-(ddsxdve)izdolE 250 mgEs F53UT. WY 4-(ddsxdvd)fzdolE 200
W NS B8 7HEEste] 4-(dEsxdwe) il z2A 119 mgs 53150}

23 4-(@sx I ez 50 mgd 4-F22-3-(FFd-2-)old A 67 mgH
JES UHEJ%ETH A AAs}ste] N-(4-F22-3-(F2d-2-d) A d)-4-(dexdvdd

Atk NS (Q1) 415 (D).

oﬂé

—

_L4 ]IE
o)
mim
01'

AAle 101 N-(4-F22-3-( 2 d-2-) s d)-4-(e| azzd sy d e WA v =

Cl

N-(4-FR2-3-(Fgd-2-d)dd)-4-(elazzdsxdvehiAn = Teg-2-axd Izdo|=rt Jdus
xd FRgo=g X3E HAS AQstis, N-(U-SF2E-3-(FEd-2-) ) -4-(dEsxdrd) A v =}
g e Axsglt. AdEE A8 HPLCAA AAste] N-(4-2 2 =-3-(F2)d-2-d)sd)-4- (o] xR
Aer ) iAr =8 S50 NSQDA290D |
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[0615]

[0616]
[0617]

[0618]

[0619]
[0620]

[0621]

[0622]
[0623]

[0624]

[0625]
[0626]

ZIHSd 10-2016-0058972

A6 102 2-S 22N -(4-F 2 2-3-(7) 2 P-2-) H )N -of & g ¢ Lo} =

Cl

75 mge] 3-FRZ-4-4-F22-3-(Fgd-2-d) A dItEntR A ) A RAS W G2 Edlo] dEolrled AZHE
MAES A} JPLCo A AAFIY] 2-F 22N -(4-F 2 2-3-(7] 2] ¥-2-2) | )N o] & g g T eFoju ==

g

A
=3t} MS(Q1)415(M) .

A A 103 (S)-2-F 22N -(4-F = 2-3-(3] 2 91-2-9) 7 )N - ((E] Eg}8] = 25 2h-2-91 ) o] & ) o] o)l = eho}u] =
Cl

/
\ o]
HN Ct

L)

75 mgd 3-FRE-4-(4-F22-3-(FeY-2-)H I 2R )iz W (2 Eal] (S)-(H)-HEZHI =
Feolwle] AZHag.  AAES A4 WPLCAA AAlste] (9)-2-FRE-N-(4-Z 2 2-3-(3] 2 1-2-9)7]
DN -((H Bt = 2 Fa-2-o) e gl L eolu =2 SEaATh.  NS(QDATIND .

AN o] 104 2-ZRZ-N-(4-ZF22-3-(7 2] 9-2-2) 7 d)-N - (3-¥| 4| 2 37 ) g gf] = o] =

Cl
HN Cl

NH
o] \—\_O
\
75 mg?] 3-FRE-4-(4-F2Z-3-(Fg-2-) A G 2R MEAS WY G2 Edlo] 3-v|EA Lz o}yl
Azt AAES A4 HPLCOA BATIe] 2-Z B2 N-(4-Z 2 2-3-(3) 7 H-2-2) 5| )-N'-(3-1] A
oYY Zgoln| =8 55T}, MS(Q1)459(M) .
AN 6] 105 2-2 22N -(4-Z 2 2-3-(3) 2 H-2-9) D )-N'~(3-3| =2 A = 2 3 ) ¢ ¢ = gholu] =

Cl

Z
(o]

HN Cl

NH
OH

75 mg®] 3-FREAMA-(4-FRE-3-(F2H-2-d) IR R ) MEAS W G Soke] 33| Es Aok
o] AZYeArt. AAES A4 HPLCAA AAEY] 2-ZmaN-(4-Z22-3-(7) g -2-) 7 )N -(3-3] =
=2AZz) g Teo] =2 S5, NS(QD445(0M) .
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[0627]

[0628]
[0629]

[0630]

[0631]
[0632]

[0633]

[0634]
[0635]

[0636]

[0637]
[0638]

ZIHSd 10-2016-0058972

AN 6] 106 (S)-2-F 22N -(4-Z 2 2-3-( 2] 9-2-2) 5 d)-N —~(1-8] =2 A] L 2 9-2-2] ) ¥ gf] = &ro}u] =

Cl

25
(]

HN Cl

NH

OH

75 mge] 3-FERZ-4-(4-FEZ2-3-(FEd-2-)HdrtEnnd)fzis By GE T8t (S)-2-ofu|x-1-EX 2
Boo] AZYET. AAES A4 HPLCAA AAFH] (S)-2-F 22N -(4-Z 2 2-3-(3) 7 u-2-2) sl D )-N'-
=2 X

+

(13 =ESA Z2-2-) H g 2ol =5 F5318lth. MS(Q1)445(M) .
AN e 107 (S)-2-Z 2 2N -(4-Z 2 2-3-(7) 2] T-2-2]) | Q)N - (1-H| = A] Z 2 7-2-21 ) 5 gf] ZErolu] =

Cl

Zs
o

HN: Cl

75 mge] 3-ERE-4-(4-SRE-3-(VH-2-d)ddrtErEd)iEts W GE F6te] (S)-1-vSA-2-2 s

Zoule] AZHstich. ARES 4 HPLCAA AASe] (9)-2-FREN-(4-F22-3-(J e d-2-2)vd)-

N-(1-HEA T2 g-2-o) g Teboln| 52 5T, NS(Q1)45901) .

A Ao 108 N4—(3—(1H—°] 2l E}%—l—%l)Ei%)—2—%EE—N1—(4—%EE—3—(Q gd-2-d) ) Hl g Z&oln| =

Cl

NH

N
NG
\=N

75 mg9] 3-FRE24-(4-FZ2-3-(FH-2-) A LIER R NZAS WY (B B 1-(3-ofr 2 d)o]
ntpEe] AZYalgit.  AYES A4 HPLCAIA AAlsre] N'-(3-(1H-o| v thE-1-9) L2 3)-2-F 2 2N -
(4-Zzz-3-(Fgd-2-o) A )y T ol =2 =Stk NS(Q1)495(M)

214 el 109 N'-(2-(1H-0] W] tZ-4-21)o] &) -2-F &2 2N -(4-F = 2-3-(5] 2] P-2-2 ) 9| J ) 5 ¢f] Z Ero}u] =

Cl

E2N
o]

HN Cl

75 mge] -EFERE-4-(4-FEZZ-3-(Fgd-2-W)ddrtEnnd) s Y S Tt d|zEldd AZHE
STt AARES 94 HPLCAIA A A5k N—(2—(1H—°1ulﬁ‘r€~—4—°al)ﬂ]%)—z—%ii—N -(4-FE2E2-3-(7 -
o-o)F )l Leoln| =8 FESAT.  NS(QD481() .
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[0639]

[0640]

[0641]

[0642]

[0643]
[0644]

[0645]

[0646]
[0647]

[0648]

[0649]
[0650]

ZIHSd 10-2016-0058972

A6 110 2-2 22N -(4-2 2 2-3-(3) 2 P-2-2) H )N -o & gl ¢ L o) =

Cl

Z
o]

HN Cl

NH
O \

75 nge] 3-FRE-4-(4-FRE-3-(Feld-2-D) s dtEnRe MR Y 68 Eko el reIw
golzol AZYSAG. AAES o4 WPLCAA FAshe] 2-FR2N-(4-222-3-(7)29-2-2) 5 d)-N -7
gefelzeolu] =g S5akith. NS@QD4010D .

AN 111 2-2 22N -(4-2 2 2-3-() 2 D-2-2) 5 )N N'-rl ol & e e = hofm) =

Cl

Z
(o]

HN Cl

S~
N
o \_.

75 mgf 3-FRE-4-(4-SEE-3-(VYd-2-)ddrtEnR) Mzt Y GE F8te] toldetdl sEeF
zefol=e] AZHE  ALES 94 HPLCIA AAsY 2-FR2-N-4-Z22-3-(FFd-2-d)7d)-
N N-Dol g e el =2 SEEeith MS(Q144300)

AAje] 112 (S)-2-F22-N1-(4-Z22-3-(F g d-2-4) 3 d)-N4-(2-3| =FA| Z 2 3 )¢ g L olm| =

cl

NH ©OH

75 mge] 3-FREZ-4-(4-FRE-3-(FH-2-Ds st s WY GE Bkl (S)-1-obm-2-X®
e AZHIAT. AAES 94 HPLCAA AAs] (9)-2-E22-N1-(4-S22-3-(F g d-2-4)7d)-N4-
(2-sl=EAZed) g zgol =g S5, NS(Q1444(0D) .

AN e 113 2-2 22N -(4-F22-3-(3] 2 9-2-2) 7 d)-N —(2-v] Z 2] o] & ) & ¢ < Fo}m| =

Cl
o—

75 mg9 3-EERE4-4-ER2-3-(FFd-2-d) A2 RIS W GE F3te] 2-HE A grolTl

AZASGY. AHES A WPLCAN BA|ste] 2-F 22N -(4-F22-3-(3]2d-2-2) 7 )N ~(2-1] 5 A o]

w

e g Tetoln| =2 S5 NS(Q1)444(M) .
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[0651]

[0652]
[0653]

[0654]

[0655]
[0656]

[0657]

[0658]
[0659]

[0660]

[0661]
[0662]

ZIHSd 10-2016-0058972

AN G 114 2-F 22N -(4-F 2 2-3-(3) 2] 9-2-2) 7 D) -N - (1-1] & 9] 5] 2] -4~ ) ¥ & = ol =

Cl

75 mgd] 3-FERZ-4-(4-FEZ2-3-(FEd-2-)HdrtEnRd)fzis By (B 5k 4-obn -1-vE 9 H
Zdel] AZHENFY.  AAES 94 HPLCAA AHA|sh z—gii—NI—(zl—%ii—?s—(ﬁJwﬂ‘a—z—%‘)ﬁﬂé)—N“—

+

-vEy g d-4-d) g Teolu| =2 F=E5SATE. MS(Q1)483(M) .
A e 115 2-2 22N -(4-Z 2 2-3-(7 2] 5l-2-2) 7 )N -(3-(t] o Do} r] 1) 2 3 ) g ¢ L ehojr] =

cl

Z
(¢

HN Cl

—
/_f N
NH

o]

75 mgel FFERZA-(4-FERZ-3-(vd-2-)ddtEnd)fzaS Y B 53] NN-tEZaddy
1

olglo] ATt  AAES oA HPLCAA] AAFte] 2-ZRa-N-(4-F2z-3-(7eP-2-2) 7 d)-N -
(3-(tel "ojn) ) = 2 gl g etelu] =2 =519k NS(Q1)499(M) .

AN e 116 2-2 22N -(4-Z 2 2-3-(3 2 2-2-2) F )N -(2-(9] 22 9l-1-2 ) o & ) ¥l ¢ L o] =

Cl

75 mg®] 3-FRE-4-(4-FR2-3-(YP-2-A) A 2em ) M-S WY GE Folo] N-(2-olv €)W &
gue] AZPsgct.  ARNES o HPLCAIA AASte] 2-Zza-N-(4-ZFE2-3-(78d-2-2)5d)-N-
(2-(DE2gd-1-d) o) HZgoln =2 £S89, NS(QD483(01) .

AA ] 117 N-(4-F22-3-(3] 2 9-2-2) 1 )N N 2-E el v Qe e Tehopv] =

Cl

ARE EEUoA, 1.94 g9 tiWE 2-HEREHYIGH)EE 4 plLo] HWPAY £3fsti AAm g7)A7l
mLe] ElEgE =4 B 0.077 g9 ZEtE HEH|AEHAdEaAs Hrkeigitt. FHRE dEd
16A17F 59k 65C2 7Fdstgict. o] F ojdouzel Bz Rujsti, FEEch. #71ES 5% FAkE
Ry, IN HClo2 MAHstaL, thA] 5% F4kst dRgo s A §, mxwos &2 AFeqltt. 3 YE
Fo2 SulE oyt FIAA 1.44 go 4 tivE 2-vEedZE ol ES ATt 210 mgel tdE 2-
HEg I ol ES W NE 531 7F5R8ste] 4-(WEA 2R E)-3-HEmzAS Adn. A =
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[0663]

[0664]
[0665]

[0666]

[0667]
[0668]

[0669]

[0670]
[0671]

ZIHSd 10-2016-0058972

2ot 29 (A 0% WA 70% EtOAc TS FaEte] 115 mgel 4-(ASA7t 2R Y)-3-d il zie F5
st 2 F 4-(vEATER ) - e qtk-S o‘?j GE Fsto] trdobdl sl=mFmeto|=d A& st
k. a2 F 2 g 4-(Hegrtened)-2-vdulxzo ol ES W ME Féto] ZhEaiate] 110 mge] 4-
(eigztzntred)-2-iEueste At 4-F22-3-(Fgd-2-D)etdT S WY & T3kl 110 mge] 4-

(U g7lEntrd)-2-w e wl Z ko) 7 Z&% 3] N—(4—§Lii—3—(34E]E‘—Z—%‘)ﬂ]‘é)—N4,N4,2—EﬁlUﬂ‘f/‘j_Eﬂﬂ]E%O}
n=2 SEanh. MS(QL)394(M)

AAe) 118 2-Z R 2N -(4-F 2 2-3-(3] 2] 9-2-2) o )N Z 2 b ¢ Zholn] =

C
\_{ o
HN Cl
Nl
(o]
50 mgd] 3-ZFEE-4-(4-FERE-3-(FFd-2-d)HdstEnRd)HzAS B S Edlo] ZEFolvld AZY
stAth. AAES oA HPLCAA AASIY 2-F22-N —(4—§ii—3—(ﬁ4ﬂﬂ—z—%)ﬂ]é)—N“—zi%Eﬂaﬂzg}o}u}

(r
mlm

=aent. HSQD4300D

A 119 2-F 22N -(4-F 2 2-3-(3) 2] P-2-2) s d)-N ~(2-5| == A o &) B &) 3 o] =

OH

NH

50 mg®] 3-ERE-4-(4-FRE-3-(Igd-2-d)ddrtEntnd) Mzt WY GE Fote] Tragoide] AE

EAlELE B EE Sk HPLCol A A4 5
9-F 22N -(4-ZFE2-3-(3 2 P-2-9) 7 )N —~(2-8]| == 2| o] & ) ¢l ] L Fo}m] = 2 535
MS(Q1)42800)"

A e 120 2-F 22N -(4-F 2 2-3-(3] g H-2-2) ) el ¢l T o] =

Cl
HN Cl

NH,
é

50 mge] 3-FEEA-4-ZE2-3-(Fgd-2-Y)AI7tEnR)HFAS I G2 il gdEE FRolo)=o|
AZHGT.  AAES 94 WPLCAA BAlst] 2-FE22-N-(4-F22-3-(J g d-2-9) ¥ ) e el T ol =

2 =59, NS(QD38EAN .
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[0672]

[0673]
[0674]

[0675]

[0676]

[0677]

[0678]

[0679]
[0680]

[0681]

[0682]
[0683]

ZIHSd 10-2016-0058972

A 121 N-(4-F22-3-(F g d-2-d) D) -4-(1H-H E}E-1-2H A n] =

Gl

Zx
(o]

HN

N )
N

i)

I G2 A3 4-F22-3-(F8d-2-Q)otd A (50 mg) ¥ 4-(1H-E|EtEH-1-)HA2AS AZse] N-(4-
Z22-3-(9 g v-2-2) i D) -4-(IH-H Eg}E-1-2)MA v =2 S5k, NS(Q1)421.000) .
A 122 2-F22-N-(4-ZF22-3-(7 g d-2-2)Hd)-4-(4-9 2 I | g} 7 -1-7t 2R D) H A 1| =

Cl

50 mg9 3-EFRZ4-4-E2R2-3-(FEd-2-)Hd7tEnEd)NzAe B GE Foke 1-oddmH gzl A
ZYstoc. AAES A4 HPLCAA] AAStY 2-Fz2a2-N-(4-F22-3-(FTd-2-9)Fd)-4-(4-o| & 3] 7 2} 7

lERMAN =S F5ET. NSQD4830D
A e 123 2-FRE-N-(4-FE2-3-(F g d-2-) D) 4-(IH A -1-7t 2R d )i A v =

Cl

50 mge] 3-FRZ-4-(4-FZZ-3-(Fgd-2-)HdrtEn R ) HzAS U GE F5Fe] Boc-IH|EtElel A
Jataok. dxE urix] §U15S SHAZIL TFAZR Agslt.  1A3F ol TRAE AlASte ZAHES
A} HPLCOl A AAEY] 2-ZF22-N-4-F2E-3-(9gd-2-)HAd)4-(FH 2 -1-7t 2R AN =8 +5

ATk, MS(QL)45500" .

o 18 e

AN 6] 124 2-2 22N -(4-F22-3-(F 2 H-2-2) Fd)-N-(2,2,2-Ee] Z2 0 2o &) g g T&o}r] =

Cl

75 mg? 3-FEE-4-(4-FEE2-3-(Fd-2-d)ddtEnRd) iEts U 6E F6te] 2,2,2-Ef SRR

1

goplel] AT, AAHES o HPLCOA AASte] 2-Fma-N-(4-ZFzz-3-(FgH-2-2)7d)-N -

+

(2,2, 2-Eg| &R o2 g o =8 #5313t MS(QL469(0D) .
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[0684]

[0685]
[0686]

[0687]

[0688]
[0689]

[0690]

[0691]
[0692]

[0693]

[0694]
[0695]

ZIHSd 10-2016-0058972

AAe 125 6-(2-(1H-o|nt}&-5-) o "o} ) -N-(4-F 2 2-3-(F & d-2-d) Fd ) AElopn| =

Cl

Ber (0.5 mL) oA N-(4-F22-3-(Fdd-2-D) ¥ d)-6-F 2 2Z-3-72FAM =(50 mg) 9t 100 mge] 3| ~ep&
Abgste] W FE 839t AN ESS I HPLCAA] AASFe] 6-(2-(1H-o] n)thE-5-2 ) o & o} 1] 1= ) -N-
(4-222-3-(FFd-2-)H D)y melop =2 55, NS(QD4190D .

AN el 126 6-(4-okE I # e} -1-d)-N-(4-F 2 2-3-(F 2] ©-2-) s ) Y 2=l opr| =

Cl

L 0
HN
7\
o
-
):o

FERE(0.5 nL)oll A N-(4-F 2 2-3-(IF g d-2-) 7 d)-6-F ZZ-3-7F2HA =(50 mg) 9k 0.12 nlo] oAE
etz s Abgstel W FE St 2AAES A4 HPLCOIA BAlste] 6-(4-obAE o] o 2hxl-1-d)-N-

4-F2 2-3-(v e g-2-) d ) ZRlop| =8 58Tk, MS(QD43600)

~

A A6 127 6-(3-(1H-0] P b E-1-90) 3 2 o] 1) -N- (4 F 2 2-3-(3] 2] 1-2-2) o ) L] stelofw] =

Cl

\ ¢ o
HN
7 N\
HN
N
§
FE2(0.5 mb) oA N-(4-F22-3-(F g d-2-2)Hd)-6-FEZ-3-7t25A=(50 mg)9t 125 mge] 1-(3-o}]
wrxzd)olnnE S AHgste] WY FE FdsY. 2AAES 94 HPLCAA AHASEY 6-(3-(1H-o] 7| th&E-

1-90) 3 & 3 ofu| 1) -N-(4-ZF 2 2-3-(7] 2] ©-2-) | )Y FElopn] =2 Sakdt), MS(QL)433(M) .

Ao 128 N-(4-F22-3-(F g d-2-)Hd)-6-(3-(2-F 2T EFd-1-d) T Hor| =) AR opr| =

BerL (0.5 nL)olA N-(4-F2E2-3-(Fgd-2-)#Hd)-6-FE2-3-7I2EAM =(50 mg)2 0.42 mLe] 1-(3-o}
=2 238)-2-3 E8 =S AMEEte] W FE AT, AN ES 94 HPLCAIA AASte] N-(4-S 2=~

3-(3] 2 91-2-9) Hd)-6-(3-(2-S 23] 2] ©l-1-9) 2 Folr] ) mElopu] =2 5815t NS(QL4500M) .
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[0696]

[0697]
[0698]

[0699]

[0700]
[0701]

[0702]

[0703]
[0704]

[0705]

[0706]
[0707]

ZIHSd 10-2016-0058972

Ao 129 N-(4-F22-3-(F g d-2-) A d)-6-(3-E2Z =X 2 Foln| ) ZEl o} =

Cl

REr (0.5 mL)olA N-(4-F2E2-3-(FJHd-2-2)Hd)-6-FE2-3-FF2BA|=(50 mg)¥} 0.14 mLe] N-(3-o}
N2 IR 2ZUS AMESle] WY FE T, AN ES 94 HPLCo A AASte] N-(4-S 2 =2-3-(7

H-2-2) 9 d)-6-(3- R EZ & T 2 Poju ) Elopu| =2 S5 MS(QD4520D .

AC)

Ao 130 N-(4-F22-3-(Fgld-2-)A D) =z[d][1,2,3]Elo}t]o}Z-5-F 2 BALH]| =

Cl

50 mge] 4-FEE-3-(3eW-2-)ekd AL WY GB Fho] WME-1,2,3- Eloprio}E-5-7h= o] AZY s
Aok 2GRS A HPLCAA AASt] N-(4-2R2-3-(I)2d-2-d) s d) M= [d][1,2,3]E o} o} E-5-7h=
Hapmes sEs9th. NS(QL)367(

DA e 131 2-FREN-(4-FR2-3-(3 2 9-2-2) 7 D) N (18, 2R)-2-3| =2 A -2, 3-1] 8] = 2~ 1H-< @-1-2))
Bl g Zehobn| =

Ci
HN cl

olg?é;XOH
60 mgd] 3-FEE-4-(4-FEE-3-(Vd-2-)ddrtEnRd)dzds WY G5 Este] (18,2R)-1-ohv] -
2 3-8 E2-11-d-2-20] AZHst. ZAHZS A4 WPLCAM AAst] 2-FR 2N -(4-F22-3-(7]
2 d-2-2) ) N'-((18, 2R)-2-8] =2 A2, 3-T] 8 = 2-11-21 Al 1-) el e g opm] =5 Tt
MS(Q1)518.20)".

AAe]) 132 2-ZER-N-(4-Z22-3-(7 2 H-2-2) 3 9)-N -((IR, 25)-2-3] == A]-2, 3-T] 8] = 2-1H-¢1 el-1-2 )

z
O

NH  oH

60 mgel 3-FEE-A4-(4-FRE-3-(NE-2-D)ALAZNRDNZLS P 6E Sk (IR,25)-1-0pv] e
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[0708]

[0709]
[0710]

[0711]

[0712]

[0713]

[0714]

[0715]
[0716]

[0717]

[0718]

[0719]

ZIHSd 10-2016-0058972

2,3-U)8 ER-1H-Q1W-2-2 o] AT, EAHES A WPLCoI A AAISte] 2-2 22N -(4-ZFZ2-3-(3)
2 9-2-20) 5d)-N'-((IR, 25)-2-3] EFA]-2, 3-T) 3] = 2-1H-91 ¥l-1-2) ) b &l L eholm] =2 THIAT
MS(Q1)518.200)

ANe] 133 N-9ld-2-F 22N -(4-F 2 2-3-(9 2 ¥-2-2) 7 )N ~(2-8] = F A o &) e e o] =

Cl

HN Cl
;té ~O
© \—\OH

40 mge] 3-ZFREA4-(4-222-3-(Fd-2-W) A2z )Mz Y (B EFalo] 2-(flAoln ) o e
of ASYalgitt. AYEL 9 WPLCAAH AAlste] N-wld-2-F 22N -(4-Z=2-3-(3] 2 ¥-2-9) 7 d)-

N-(2-sl == Ao e et eoln =2 S5a% . NS(Q1)5200M)
Aol 134 2-Z 22N -(4-Z 2 2-3-(7 2] 59-2-2) D) N -v| &-N'- (7] 2] el-2-2 v & ) ¥ ] 3 o} =

Cl

40 mgol 3-FEREA-U-FRE-3-(VFd-2-d)ddrtEntd)wzs WY GE Sote] N-vlE-1-(v |-
o-)ulgtolule] AZHatoich. EAMES G HPLCAA RASte] 2-FRE-N-(4-F22-3-(3]2 g-2-2) )
+

Q)N v E-N () g g-o-A v e gl g Terelu =2 =akelth, MS(Q1)49100)

2] 6] 135 N-#lA-2-Z 22N -(4-2 2 2-3-(7) 2] 9-2-2 ) | D )-N'-vf| & o] & = eFo}m] =

Cl

Z

o]
HN Cl

g\
40 mge] 3-FREA-(U-FRE-3-(VFHE-2-d)dd7tErED M-S WY GE Fote] N-viE-1-vd v o}
ol AZYAAG. ZAYES o HPLCIA Alste] Nl d-2-2 R 2N -(4-F 2 2-3-(7] 2] -2-2) 7 )~

f

N-mge g Zeelu =2 S5, NS(Q1)490. 1(M) .

A Ao 136 N4—(2—o}u]iaﬂél)—2—%EE—N1—(4—%EE—3—(Q gd-2-d)dd) el g Z&oln =

Cl

60 mge] 3-2 2 2-4-(4-F22-3-(3] 2] 9-2-) S UAE IR MELS P GE Este] N-s ol w1, 2-r]o}
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e}

ol AZH3FY. ZAAES 94 HPLCAA A A5 N4—(2—°PD]i‘?ﬂ’.‘:l)—Z—%ii—Nl—(ll—%ii—S—(34E]"d—
2-)F ) Teoln| =8 FESAT. NS(QDA91(D) .
[0720] A6 137 N-#lA-2-F 22N -(4-Z 2 2-3-(3) 7] 9-2-21 ) 5| 2 ) ] & Z &rolu] =

Cl

[0721] 0
[0722] 60 mg9 3-FREZ-4-(4-FRZZ-3-(Fd-2-d)HdrtErRd) Mz U (B B8k wldelvle] AZEHE)
Ak, zAAES 94 HPLCOIA AAste] N-wlA-2-Fz2-N-(4-2

F

il
ke
P
e
©

b3

-2-e) s ) He Z ot =

2 =g, NS(Q)A76(M) .
[0723] AN e 138 (R)-2-Z 22N -(4-2 2 2-3-(3) 2] 9-2-2) 1) -N'~(2-8] =2 A|-1-3| J o &) B o 3= & o}r] =
Cl
W, o
HN Cl
OH

[0724] ¢
[0725] 60 mge] 3-FER-4-(4-2FEE-3-(F P d-2-) s 2R MRS B GE Fote] (R)-2-obn)w-2-31d

olereo] AT, EAES 4 WL AAIste] (R-2-FREN-(4-2F22-3-(3] e d-2-9)

U)-N'-(2-8| =2 A -1-A| Do &) e Zeolu| =2 SEaih. NS(Q1)50600) .

[0726] AAld 139 N-(4-F22-3-(F g d-2-¢) 7d)-6-(4-vE-1,4-HolA A-1-d) Y I o}r| =
Cl
\_ o
HN:
7N
N
-
[0727] &/N\
[0728] 50 mg9] 6-F2E2-N-(4-F2=2-3-(Fgd-2-d)Fd)YUIolr =& WY FE 3o 1-vlE-1,4-tJolA| =} 7k
SAAY. Axd w7R SEA7IL 973 HPLColA] AAISte] N-(4-EF2=2-3-(Igd-2-4)3d)-6-(4-Hd-

1 4-tlopAg-1-a) U sElopr =2 £5a9t.  NS(QD)422(0) .

[0729] A 140 N-(4-F22-3-(I g d-2-2)#Hd)-6-(1,4-to}A| #-1-L) Y A E o} =
Cl
\_ 0
HN
7\

N

~
[0730] L/““
[0731] 50 mg9] 6-SER-N-(4-Z22-3-(Fd-2-D)dAd)Yaslotr| =S5 U FE Sto] 1, 4-tjopA|d3} w213

o}, AxE u7lx] S=EA 712 94 HPLCAIA AAsFe] N-(4-F2=2-3-(F g d-2-d)dd)-6-(1,4-t] o} A A-1-
HUIE =S FEET. NS(Q14080) .
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[0732]

[0733]

[0734]

[0735]

[0736]
[0737]

[0738]

[0739]

[0740]

[0741]

[0742]

[0743]

ZIHSd 10-2016-0058972

AN 141 2-F 22N -(4-F 2 2-3-(3 2 9-2-2) 5 d)-N - (2- (s dopn] =) o &) B &) Z ho}m] =

Cl

4N
(=]

HN Cl

O\_H\"@

62 ngel 3-FRE-4-(4-F22-3-(Jeld-2-2) A I EutE ) MEAS WY (E Foke] N-vldog-1,2-t]e}

1

Hle] AZYert.  ZANES o4 HPLCAA AAEte] 2-Zma-N-(4-ZFrz-3-(Igu-2-2)7d)-N -
(2-(Fdop ) ol e Ha L eohn =2 4589t NS(Q1)505. 10N
AN e 142 (9)-2-2 2 BN -(4-Z 2 2-3-(7] 2 el-2-2) )N ~(2-8] == A -1-3| D o] &) ¥l ] L Fo}m] =

cl

62 mge] 3-FRE4-(4-FR2-3-(Melg-2-) 2R AN By (B Fok (9)-2-olnli2-3d
olehgo] ATHANUL.  FAHEES A WLCAN A (9)2-FREN-(1-F22-3-(32H-2-)
d)-N=(2-3| =2 A-1- Aol R ezl Zgobr =8 S5kt NSQDS06() .

AN 143 2-2 22N -(4-2 2 2-3-(3 2 W-2-) s D) N -(1-s dol D) e e Tkopm) =

Cl

Zs
O

HN: Cl

4 NH :
62 mge -EEZ-4-4-F2Z-3-(Fd-2-)Hd7lEnrd)MEAS W GE B 1-dldoglolle] A
= ATt 2= Bk HPLCelI A A A 8k
s-ZaaN-(4-Fzz-3-(Fg9-2-) 3 )N -(1-s Do &) gl g Teholn == FE=akoich, MS(Q1)490. 1(M) .

AAe] 144 2-FEZN-(4-F 2 2-3-(3] 2 9-2-2) A D) N -(4- (M D& F D) ) Bl el Tekopu =

62 mge 3-F=Z=4- (4 iii ~(FEld-2-)HdylEnrd)izAs U GE F5lY U-(WEsxd)d

) v gkol o) =333t ZARES 94 HPLCol A A 5}
2—%EE—N1—(4—§LEE—3—( 32 9-2-9) 7 )N -(4- (A D& D) Q) gl g L ekopr] == F53 T
MS(Q1)55400)"
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[0744]

[0745]
[0746]

[0747]

[0748]
[0749]

[0750]

[0751]
[0752]

ZIHSd 10-2016-0058972

AAld 145 N-(3-F 2 2-4-(4-F22-3-(F g d-2-d) A d7t2ntr )il d) g F ol =

cl

ZN

o]

HN—f Cl
NH N=

aV,

75 mge] 4-FR2-3-(Fd-2-d)okdB e WY (B Fdte] 4-((tert-F-HA 72 R dolu ) wE)-2-F 22
Zabel] AZHEY tert-YE 3-FRE2-A-U-FREZ-3-(FHd-2-) AR R d) WAL 2 o] ES 53}
Atk ololA tert-F¥ 3-FRE-4-(4-FRE-3-(Fd-2-) A drt2n R )Ml A7t 2uH o] EE T Skl 4
AN HC1Z A& ste]l  Boc BHE71E AAS AL 4-(opv]emE)-2-F 2 2-N-(4-F 2 2-3-(F) 2| d-2-) 3 d)Hl A 1|
=9 HC19S FAsh. 54 mgo] 4-(opveme)-2-F 2 2-N-(4-F22-3-(Fgjd-2-) s d)iAn =] =
2 HCL 92 W GE Esho] IZel AESEaoIt. AP ES A HPLCAIA AAste] N-(3-F==-4-

(4-ZF22-3-(J 2 d-2-) s d7t2utm ) i) v Foln| =8 FEagich. NS(QD477.3(M) .

_l_z

Aol 146 N-(4-(4-222-3-(F g d-2-D) s d 7tant e )Ml d) v Fd o =

5 mge 4-FE2Z-3-(Fgd-2-d)otdAE U (B T3l 4-((tert-F-EA 2R dohr] ) ) gl zAkel] A
%6}04 tert-%-€ 4-(4-F22-3- (4?4"4 -d)AdrtEnRd)MA T2 vt o EE #5313t 01 tert-
g 4-(4-F22-3-(Igd-2-d)dd7t2ntnd)wld Il 2nlr o] ES t] 84k 5 AN HC1E *2]3}e] Boc K37
AAS AL 4-(oln] = ') -N-(4-F22-3-(y]gld-2-D) A D)wix v =2] HC1 FS FAsAT. 50 mg% 4-
(o e d)-N-(4-F22-3-(Fgd-2-d)AHAAm =9 24 HC1 98 W & &3t FFdide AF
st ZAAES 94 HPLCOA AAIste] N-(4-(4-F2=2-3-(Fgd-2-d) A d7tEnt e d)w E)J%ﬂohﬂl

=2 5Ea90th. NS(Q1)443.3(M)

mim 4ol S

A A 147 N-(4-2 2 2-3-(3] 2 91-2-90) 7 Y )-N'-0] 2 Z 2 2 7] 2] ¥ -2 5-T] 7} 2 B Apu] =

NH

i
zzgstanr) e el B B Ne Falo] stRalate] 227 ng 6-
FEFAY. 60 mge] 4-FEZ-3-(3g
AZYaAt. 2AARS A4 WPLCAA AAs N-(4-222-3-(7 2 w-2-9) 7 d)-N-o0] 2= 23 7] 2] -

2,5-T) 7} 2 EA 2 SESAT. NS(Q1)395. 10N .

250 mg®] 5-(WlEAZI2R ) I Z-LES W GE §6te] o]z Forl ﬂ%%ﬂ‘ﬁﬁ}. =4 Hd 6-(°]
= (
~(

I‘E
m
2
;
e
S‘i
10
oL
i
o
i
offt
ol
s
>
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[0753] A6 148 N-tert-28-N-(4-2 2 2-3-(3] 2 9l-2-2) | d) ] 2] -2, 5-T] h 2 = Afw] =
Cl
\_/ o
HN
7N\

NH
[0754] ° N
[0755] 250 mge S5-(HEAFIERD)IFUANS WHH G2 Este] tert-FEolwle] AZHsk. x4 dd 6-

(tert-Fg7l2ntrd)UIE Y o] EE ¥ NS Edto] 7leialste] 250 mg? 6-(tert-FE7lZntrd)=zE
S 5T 60 mge] 4-F22-3-(FEd-2-)otdAS W (B F5Y 6-(tert-FE7I2vtRd)Y=dE
Ao AZFetont. 2AAES A4 HPLCOIA AASHS] N-tert-H8-N-(4-2 2 2-3-(7) ] ¥-2-2) 5l d) 5 2]

-2 5-T 72 BAN =S S50, NS(Q1)4090D

[0756] A A6 149 N'-(4-2 2 2-3-(3] 2] 9-2-90) 5 9)-N - (3] 2] -2~ o] &) 9] 2] 11-2, 5-T] 7} 2 = Apw] =
Cl
\_/ o
HN
7
4 H N=

[0757] N/
[0758] 250 mge] 5-(MEAFIZRE)FHFHLS WY (& &5 IEld-2-dugtoltle] AZHEY. =4 oE 6-

(A d-2-Augrt2n )y aE ol 55 Wy e Bake] Jh5Raiste] 250 mgel 6-(3)H-2-A v L2}

E=
Rhyzeis #5390tk 60 mge] 4-S2=2-3-(Fgd-2-d)otddS Y GE S35t 6-(FEd-2-dHE
gtEnre)ymnite APt  ZALES 94 WPLCIA BAste] N-(4-Z22-3-(32H-2-9) )
2,5=

D)-N- (g e-2-A W 8) 3] 2] 9-2 5-C) 2 BA N =2 Stk NS(Q1)444. 1(M)
[0759] AN 6] 150 N-#lA-N-(4-2 2 2-3—(5] 2] gl-2- A)H ) gd-2,5-t] 7t 2 B An| =
Cl
\_( o
HN
7 N

[0760]

[0761] 250 mge] 5-(HEAFIZR ) I FALS WY GE Bt Wdoldle] AZHSAT. =4 vd 6-(dst=n}
m)UIE =S W NS Fohed ASRalstel 300 mgdl 6-(AATZIEAILVAL FEHAT. 60
ng) 4-F22-3-(32H-2-2)ohd RS W (F Boel G-(lAEwEe YR AFGSAT. 244
29 o4 WPLCOIA AAEF] N-HlD-N-(4-ZF 2 2-3-(F g 9-2-2) ) 7 2 ©l-2, 5-t] 7} 2 BA}| 22 5S35
o MS(Q1)443.10M) .
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[0762]

[0763]
[0764]

[0765]

[0766]

[0767]

[0768]

[0769]

[0770]

ZIHSd 10-2016-0058972

AN e 151 N-(4-2 2 2-3-(9] 2] B-2-2) s )N - (6-1] 54| 9] €] 1-3-91) 3 2] €12, 5] 72 Ao =

Cl

250 mg®] S-(vlEAZtERE)IFILS WR GE Fote] 6-vlEA g d-3-obnle] AEHEH. =4 w4
6-(6-vl A Ed-3-d7t2rRd) Y E Yol E & W NE §38te] 7hriaiste] 196 mge] 6-(6-wSA 9 2d
-3-YrtEnt )y ehe F58GIT. 60 mgo] 4-FRE2-3-(FEd-2-d)otd s WY GE Fke] 6-(6-7

0
A e-3- Qe Unade ARG, 2AHES AARHR] £5F N-(-FE2-3-(1d
~2-9) )N (65154 M 2 §1-3-2) M 2 W2, 5-TI A2 HAM £ 2 S5 NS@QDAGOD .

8

A6 152 2-2 22N -(4-ZF 2 2-3-(F 2 H-2-2) 7 d)-N - ((6-9 2 7] 2] 91-2-2 ) v & ) & ¢ < eFo}m) =

Cl

N{-l_{lj

© \_7

1.50L THF We] 2.5 mLe] tlo JEES Aol F5 THF W] 250 mgo] (6-HE 3
—2-)Here 2.8 g0 ETTdE fd 2 1.6 ggl 1@1%% 1,3-t]2 &Nl A7telivt. 2AIZFESE wy 6}
L, TLCR EUEHEIY. wkgo] AW, s $FHA7|a, 2EES B3 FREIE YA 33U &
stal &k mlavgez 7 ?4144 A8l 2—((6—ﬂ1%4€1ﬂ—2—%)uﬂ
ghol&adEd-1,3-HS F5a. 350 mgd] 2- 2-d)ve) o] EH-1,3-1 =S EtOH W
oA 440 wee] dl=ehxl Hus Qb 2531 (6—‘:1]%4;49_—2—%)‘:1]%0}‘3&3 F5
it =4 (6-HEyEd-2-d)vgell s FHA7 L B GE E3te] 50 mgo -EFERER-4-(4-FRE-3-
(Meje-2-e) s drbantme et 48 ALYt 2AYEL 94 WPLCAA FASte] 2-2=2-N-

ch
[d
m&
_VL
Ny
il
gz
i
o)
[e]

N
>
3
£ b

2T ol2a Fil-

(4-ZF2=2-3-(Fgd-2-)Ad)-N-((6-me v g d-2-) e g g Zeoln =5 F53FA T
MS(Q1)491.101)".
Ao 153 N-(4-2 2 2-3-(F g d-2-) i d)-4-((2-d| =5 A 22 d ey d) v d) iR v =
o
W,

1 g9 Mg 4-(BzruE)HFoEE W &8 Edlo] |-HEa2REZZH-2-23 kS AHT. 1 g9 wHd 4-
(2-3l=ZAzzge o )ve)Mizdo]ES -78C, DM & 2g9 MCPBAZ AH3lAlA 24 vE 4-((2-3|=F A=
Zoo|EZ FASATF. o2 ZTWAY| I o|xm Fu-ZHHE ARt 567 mge] w5
EAZedEEY) M)z ES SE8 T o]F ThA wW NS Edte] sf5Eaete] 328 ng
AEE%%E%MI%WJ&&% Atk 50 mge] 4-ZzE-3-(FY 2-d)otdAL WY (=
ezt AZYet. 2AHES A4k HPLCO|A AAEHe] N-(4-2

22-3-(Fg-2-)Hd)-4-((2-F| =2A TP L e D) el =2 S5, NS(Q1)445.300) .

ﬁymn



[0771]

[0772]
[0773]

[0774]

[0775]
[0776]

[0777]

[0778]

[0779]

[0780]

[0781]
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A Ae) 154 (R)-2-2 22N -(4-Z 2 2-3-(3] 2 5l-2-2) H] )N -(2-3| =2 A| L= 3 ) g ¢ L ehoju] =

Cl

Zy
(o]

HN Cl

NH OH
d ;

100 mgo] 3-SRE-4-(4-S2E-3-(Jd-2-d)dAd7tEntmd)izits WY 68 F5te] (R)-2-obv|m-2-3d

=

oghgel AZH3INT. ZAHNES 94 HPLCIIA At R)-2-F22-N-(4-F22-3-(F2d-2-d) ¥
U)-N'—(2-3| =2 A Z a2 ) g Zeeln =2 S=a19ch, NS(Q1)444.3(M)
Al 155 N-(4-F 2 2-3-(F g e-2-2)#H d)-4-((2- (W Dojn ) D x d)wd ) W= n =

cl

=

Wy (o [0 1o

500 mge] 4-F22-3-(Fgd-2-)old S WY EE E3to] 4-(HEruE)wlzte AZHSI . 170 mg
4-(BERME)-N-4-F22-3-(Fgd-2-D) A DHHA =L B Q5 Fdte] 2-(Hvdor| ) o eH & g
2E2gol= 9} S AT 140 mg 2 z=
N-(4-F2=2-3-(F g d-2-d)#d)-4-(2-(FmDor =)ol dH )M )R =5 B RS S3te] &3
A AT, ZAPES I HPLCAIA AAEle] N-(4-F &2 2-3-(F g d-2-9)#dd)-4-((2-(T]H ol ) o &

T UE)MAN =S SESGTE, NS(Q1)458.30M) .

A 6] 156 2-Z 22N -(4-ZF 2 2-3-(F 2 ©-2-2) 7] d)-N —(6-1 Z 4| 7] 2] ©1-3-2) ) 6 ¢ L Fo}m) =

Cl

Zs
]

HN: Cl

50 mg®] 3-F2E-4-(4-Z22-3-(JelH-2-)A DR MELS YW GE Ftel 6-mH A5 e-3-0}
Wl AEISAT.  2AYES G WPLCAA AAISe] 2-FEE-N

-(4-2RR-3-(3) ) 9-2-2) 7 )N -

+

(6-mEA 9 gl d-3-d) H | 2 Dol =& +53FIth. MS(Q1)493() .

AN 6] 157 N'=(6-0bm] w3 2] 9-3-2)-2-F 2 2 -N - (4-F 2 2-3-(3] 2] 9-2-<) 9 ) ¥l & = ol =

Cl

HN Cl
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[0782]

[0783]

[0784]

[0785]

[0786]

[0787]

[0788]

[0789]

[0790]
[0791]

ZIHSd 10-2016-0058972

50 mge] 3-EFRE-4-4-FR2-3-(Igd-2-)Ad7EnRd) A zAS B S Esle] v d-2,5-tjolHlo
Az G} &@@%%@ﬁﬁﬂ@%i@ﬂaﬂN4&%ﬂiﬂa@&%rkgizwumgizawﬂae
—o-eys ) E el =2 =kt MS(Q1)478(M)

2AA] ¢ 158 Z—QEE—Nl—(ZL—%EE—S—(lﬂ E]E‘—Z—"é)ﬁi]é)—N4—(6—%iif4 g Y-3-2) g g Toln =

Cl

EN
O

HN Cl

50 mgd 3-FEZ4-4-F22-3-(FFPd-2-Y) 72 d)HFzAS B3 G2 Eslo] 6-F =23 g d-3-o}
dle] AZYert.  ZANES o HPLCAA AAEte] 2-Zma-N-(4-ZFrz-3-(Igu-2-2)7d)-N -

+

(6-F223 g d-3-d)Hg Dol =E F533th. MS(Q1497() .

AN 6] 159 2-Z 22N -(4-Z 22 -3-(3) 2 P-2-2) | 9d)-N'-(] 2] ©1-2-9 ) ] T eto}u] =

Cl

AN
(o]

HN Cl

NH
o =N

\ 7/

50 mg?] 3-FRE2A4-(4-FEZ2Z-3-(Fd-2-d) 72 Ed)HNFAS WY (5 B3l FEd-2-olvle] AZ
gatodok.  ZAAES A HPLCAA AAEe 2-F22-N —(4—%;1—3—(»’4Elﬂ—z—%)ﬂé)—ﬁ—(ﬂ%ﬂﬂ—z—
yelg Zeolu) =2 458190k, NS(Q1)463(M) .

AN 160 2-F 22N -(4-F 2 2-3-(3] 2] 9-2-2) 5 D) -N (3] | 2] -4~ v & ) B &) L o] =

Cl

Zs
(o]

HN Cl

(9] \H—CNH
50 mgf] 3-FREA-(4-FRE-3-(vd-2-d)ddztEnt)izats WY 6E St v d-4-d gk}
Woll AZYa Gt ZANZS A4 HWPLCAAN BAste] 2-F 22N -(4-F22-3-(9] 2 1-2-2) o D) -N'~( 9
Ple-4-dueh e ol =8 5390k, NS(QD4S3OD
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[0792]

[0793]

[0794]

[0795]

[0796]

[0797]

[0798]

[0799]
[0800]

[0801]

[0802]
[0803]

ZIHSd 10-2016-0058972

A e 161 2-F 22N -(4-Z 2 2-3-(3 2 51-2-2) F ) -N'~(1,3-t] ¥ &-1 H-¥] 2} Z-5-<) ) gl 2] = ebojm] =

Cl

2
(o]

HN Cl

50 mgd 3-FRE-4-(4-FR2-3-(Fad-2-)H I 2u )iz W 62 Eato] 1,3-UHE-11-v 2%
5-olwle] AZTYagitt, FANEL A4 HPLCAA AAlste] 2-FRE-N-(4-222-3-(3gu-2-9) 3 d)-
N'-(1,3-t v 8-11-9] g} Z-5-9) gl g T &olu =2 Z=Sakolth.  NS(Q1)480(M)

A e 162 2-Z 22N -(4-Z22-3-(7 2 5l-2-2) F )N -(2-(d 22 F Yo &) g g = Fo}n] =

]

Z
(o}

HN Cl

o]
7,
/S\<o

50 mge] 3-FERE24-(4-F22-3-(Ved-2-Y)AdIt2nmd) M EAS WY GE Bt 2-(ME e d)dl o}
Wl Az, ZAHELS A% WPLCIA AAEY 2-FRa-N-(-Zee-3-(Jgu-2-9)Hd)N -
(2-(MgEz D)ol e Tetobul =& £S89tk USQ14920D .

A A e 163 2-2 22N -(4-Z 2 2-3-(7] 2 5l-2-2) ] d )N '-0] A X 2 3 ¢ 2] L eFojn] =

Ci
\_ 0
HN- Cl
NH
d )——
50 mge] 3-FREA4-(4-FRE-3-(F2H-2-d) IR MENS Y GE Fote] olaz ol
Tzt ARG 94 HPLCOIA AASte] 2-F22-N-(4-Z 2 2-3-(F 2 e-2-9) 5 d)-N'-0] 2= 2 g

ol =2 F5agrh. MS(QD)42800) .

AN 164 2-2 2 Z2-N-(4-FZ22-3-(FFd-2-9) 3 d)-4-(N-(2-H| E Ao &) W e & F o] )l A m] =

[o:
/
\ N (o]
HN—f Cl
M\,
go

100 mL EtOH W9 5 g9 WY 2-Faa-4-UEEWZoolEd 20 go 3} FA(IDS % wHo| ZAX
A7vakolel. 55 CE 7hdslal 9EAZEA] TLCR RUERET. SuE BHA7)3, oHAS Zo]r] $)5te]
TEAS} A &3 g olAHOlEdA F&& S8, fFr7I5S At u}zﬂlﬁzi AzxA7|2, o3 ¢
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[0804]

[0805]
[0806]

[0807]

[0808]

[0809]
[0810]

ZIHSd 10-2016-0058972

55 dto] 3.9 go WY 4-oln-2-FR Wl Foo|ES At des
DCM el A 485 pee] Welela) 7 1 go wE 4-olun-2-Fz2ulzdo]lEE 02 WZAAAL.
Ao 7pRAZIA, YAl wdkeelth. SulE FH5Ea 2EES old oA H o E] §3)sta 3}
FHog FEH I F AFE FEFIUT. 2ELS b viadlgoR ARAA, o3 2§
1.54 g9 Wd 2-F2a-4-(edEFolu )iz o|ES AATF. 107 pe] 1-HZHE-2-HEA]d]
o] eSS DMF W9l 150 mge] WY 2-F22-4-(WdEEolu|L)wl o o] Eo] Hrlela Ao
oF wHkEIth,  Whg EFES oY oM H o EdA X3} FEmtdom F ¥, A4 6& Hd %%6}
nadlEe R ARAIZ &, o 3 55S sy WY 2-FR2E-4-(N-(2-WF

S Ak, 182 mgo WY 2-FREA4-(N-(2-v|FAdE) e EEotn )l ol o] ES WY NS F3te] 7}
dlete] 169 mge] 2 2-ZE2-4-(N-(C-HEA &) e & ol )Wl ZHS $5381%0Th. 65 mge] 4-2 22~
-(Fgd-2-)oldAS ”J‘?.ﬂ = A 2-F 2 2-4-(N-(2-HFA o &) Wl &= o} v] &) Wil = 4bol]
AZgGagct. ZAAHES A4 HPLCAIA AAStY] 2-ZF22-N-(4-Z22-3-(Fgd-2-) A d)-4-(N-(2-W &
Al E)WE s Eolr| E) WX n =8 53519t MS(Q1)494(M) )

32

Td ZF2dgdo=Zs #H7tsly] Ao

Hi

il
off %
T, ol

o e

(o))

>

o
T o @ & @ o

o

¢

S
o

o
=
=
=
g9

>
5 A2
(9]
(2]
(@]

=2
9

D

A

Ao 165 4-(N-(2-(1H-F]) E-1-d)dE) Mg & Eolr| 2)-2-F 2 2-N-(4-F 2 2-3-(F g d-2-) A DHHiA m =

Cl

V.
\ N o}
HN Cl
/N_\_ =
—g N
Fo =

200 ©09] 1-(2-B2RAE)-1H-9& 2 556 mgo] A4 7F2HUO]ES DWF o] 150 mge] wE 2-F=Z-4-(v
daFopu| )l zolo] B H7bstal 16A13F F9F Aol kel whg S-S ol opAE| o] EelA
TE R = ¥, dgR W FEskal, @t viadgeR AxF F, o3 ¥ $5E §to] wY 4-(N-(2-
(-9 E-1-D) ) EEotr2)-2-S 220l ES AUt 230 mgo] wlE 4-(N-(2-(1H-¥] E-1-) ]
D EEo E)2-F 22 olE & WY N& o] Zhedeliste] 221 mge A 4-(N-(2-(1H-9) &~
=)o) g & Eotn w)-2-F 222k F533I T

64 mge] 4-FR2-3-(YP-2-D)ordDE WY B Fafol 4-(N-(2-(1H- ﬂi—l—owoﬂ%w%*io}uw -
-FREHFA AZYert. AP ES A HPLCAA AASte] 4-(N-(2-(1H-F 2-1-Y)de)gd £ &
) 5)-2-F 2 2-N-(4-F 2 2-3-(7] g P-2-2) A ) A 1 =2 FEsHATh, MSQL)529(M) .

A 166 2-F2EZ-N-(4-F2Z-3-(F2ld-2-d)dd)-4-(N-o] A& & Eon| T )l x| v =

Cl

175 w8 1-8ex-2-wgd a2l 2 740 mge A4S 2 mL DMF e 200 mge] ®E 2-FE2E-A4-(WE&EEo
m ) Hl o o) Bl Hrbetal AR A WolA 140 CE 3087 wukskth, ubg EWES oE ofA o] Eq
A ERZ F oA FEsta, 3 vfadigeR AN §, o3, 5SS sl olaF FH-ZI4HE HAAE )
o] Wy 2-FR2Z-4-(N-o]|AFdueEZoln L)z o] EE A}, 120 mgd] WY 2-F22-4-(N-o]AF g
e EZon )iz o] ES WY NS &3to] 7Hgdlste] 110 mge] &4 2-E2=2-4-(N-o|aF-dvd %o}
) HlzARS 535 5 4-ZF22-3-(Fgd-2-D)old A S W (Z 3] 2-F224-(N-0o]%&
grg & Eoln ) *%ﬂitoﬂ AZHEAT. FALAES 9 HPLCAA AHASIY 2-F22-N-(4-F2=2-3- (JM
d-2-9) 3 d)-4-(N-o] 2 F-E i & Eolu £ WA M =2 £E58%0,  NS(Q1)492(10) .

b3
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[0811]

[0812]
[0813]

[0814]

[0815]
[0816]

[0817]

[0818]

ZIHSd 10-2016-0058972

AAld 167 2-FZ22-N-4-FZ2-3-(Fgd-2-D)Fd)-4-(N-(2-E 2 Z 2| wol| &) v e Eoln| =) wil x| ] =
Cl
\ W o
HN—i Cl
s /—\
o P

1.2 g9 4-(2-FE2dEHREZY 2@ 2.5 go] EAAGS 7 nl DNF el 334 mg ¥lE 2-F22-4-(HEEEo}
A Ao A 150 CE 308 Fot wykatitt, whg EFES o " opAlg o] Ed|

A ER T W FEShAL, %h} vl o R AXA F, 43, 55S st 24 WY 2-F2E4-(N-(2-E2
ZYwde)vdsEon )z o] ES AJrt. 476 mg4 e 2-F224-(N-(2-RE2F edd) e &Ee
E W ME Soto] Zheestan 94 HPLCOlM AAlste] 460 mge] 24 2-F22-4-(N-(2-%

2z e)dsEo )l zAS FEFAT. 100 mge] 4-FE2Z-3-(Igd-2-d)oldHUS W G2 B
gte] 2-FR24-(N-(2-EREZZ o E uﬂ%%% v E)Hlzsbel] AEHEGT. ZRAAES 94 HPLCAA A
Aste] 2-F22-N-(4-F22-3-(Fgd-2-)dd)-4-(N-(2-REZg o d) e E Foln D) HA N =5 15

Atk NS(QL)5490M) .

o o

A 168 N-(4-ZF22-3-(F g d-2-) | d)-2-ve-4-(Med =z I e ) six =

Cl

410 mge] tWE 2-WEg gz dyolEE HH N& Fste 7HRdsta o2z Ful-Ed42 AAS 4-(9
EAIERD)-3-w el ZAS =500 THE el 2.6 nle] 1M BH;-THF 234 |A4S 71l Ao, 2 nL

THE el A 255 mge] 4-(MEA72RY)-3-gduilziS 0°C2 JZslgnt. o & Wxg A LA
TLCR °F 50% guAldoAq whgo] watd wzbx wwaldeh. WEE AASY] del, 0w AY7e 2.6

mlo BH-THFE 712 A7bsigich. o2 ¢h=dh F, 0C= AWZstal 3N IC1S A7bstas AZAAG.

(
| 5 mL DCM W] 220 mge] =g 4- (%IEEM 151) 2- uﬂ%‘ﬂii o 1EE
Ak, olF FFATIL o)z FH-EYHAZR AH AASY 5T uﬂﬂ 4-(BREdE)-2-HE
4~ (BRR 1%) 2-HEHl o] EE WY 08 & -
ATk, 2 % 250 mgo] WY 2-wE-4-( 1%%&%13&1%)1&115011015—% Ll

NS Bate] 45°C2 1A13F B9t 7tAaA TheRaste] 2-dd-4-(E ST W) MRS AT 202
==~

mge] 4-3 -(Feld-2-detd®e W GE Fdtol 2-vlE-4-(MEsxdvE) izt AEH s
2YN=E 94 WPLCAIA AAlste] N-(4-S2=2-3-(Jgd-2-d)dd)-2-Hd-4-(Me s dr e A =&

2=argith. NS(QDAISAN .

2o 169 2-ZF22-N-(4-ZF22-3-(F g d-2-2)#Ad)-4-(N-m| & v & & Zoln| &) 2 1| =
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[0819]

[0820]

[0821]

[0822]

[0823]

[0824]

[0825]
[0826]

[0827]

ZIHSd 10-2016-0058972

N
oo

o] 20 =t W 447 mge] ¥HHAES 3 mL DMF <] 300 mgel WE 2-F22-4-(WEEEoln| =) wlZo
Fal 16417 &9 A2olA wRkelgict. whg EES od olAElo|EdA X3 FElgoeR F
g FEsta, 3 viadlgoR HARAY| A, o, %S st 23 HWdE 2-F22-4-(N-vE
ol )Ml zo o] ES ATt 295 mgd] WY 2-FEE-4-(N-vdugEFoln )Mz o] ES by |

Sfato] 249 mge] 2-FRE-4-(N-vLu L& o )il zhs 538130t

(m
o £
N
N
-
(<0

)

o & (L
o -
Wy og

of
gﬂ
Q
N
&
M
[elf

F22-3-(vgd-2-)old U WY 5 F3le] 2-FR2-4-(N-rErd & Eolu| )Mz AZ
Yalgth, FZAHES 9 HPLCE AASIY 2-F22-N-(4-F22-3-(IFe-2-2)Hd)-4-(N-H el &Fo
nE)MA N =S FESGT. NS(QD450(D) .

-

Aol 170 N-(4-2 2 2-3-(F g d-2-2) 3 d)-4-((2-F a9 g 2hxl-1-) W &) el A v =

Gl

500 mge] WE 4-(HERuE)Ml o] ES 45C, 9 mL DMFOlA] 480 mge tert-Hg 3-< iy ¥etzl-1-7}2 82
golE gl 1 g ekl sRAIZTE. wkgo] TAEW, oY opElo|EdA X3} TR oR £ oW F
ZE3tal, Ak vtavlge R AN, oA, F5E 5t tert-FE 4-(4-(AIEAZFER D) A)-3-2 4T 7
FR-1-7hE ROl ES Ak 613 mgo] tert-F-E 4-(4-(WEAZFE R L)) -3-5 v ol 2pl-1-7F 2 5 A
HolEE W NS Eoto] 7trEdlste] 4-((4-(tert-FHA 72 Y)-2- 49 #Zz-1-) m e ) lzAES 92
th 200 mge] 4-FRE-3-(VFd-2-D)obddE W G5 F8k] 4-((U-(tert-F-FA7F2 R ) -2-5 v o2}
-1-Hme)mlzstel] AEHs[T. AL ES oY ofAlHC|Ed A x3t FEMRIGORE F ¥ FE5kaL, &

A mtadlgoR AxA7AL, o3, 5 ste] 24 tert-FdE 4-(4-4-FEE-3-(IH-2-)Fd7t=ntRE
DA)-3-Sad -7t e Al ES Atk o] F AN HC1E 24 tert-FH 4-(4-(4-FR2-3-(7]¢]
d-2-)d 7= ek )Rl A )-3-S 4 vl -1-7h2 R A g o] Eo A skal s5ste] N-(4-FR2-3-(¥] -
2-D) o d)-4-(2-S 23] A2 -1-D) e WiA v =] KOl & A8Ieh. 9 HPLCR AAlste] &3 N-(4-2

22-3-(7 g -2-2) ) -4-((2-L 2T A g -1-e) weH A =2 AITE. MS(Q1)421.30) .

A A e 171 N-(4-2 2 2-3-(3) 2] D -2-9)) 5 & )~4-( (4-v] & -2-& 2w ] 2} gl - 1-2]) ol e )il <] ] =
Cl

\_/ o

DUFOIA] 1 nLe] 2% AcOH ¢ke] 185 mgel FEF EelobdB ARz s =etol= 2 55 nge ek Ede|s] =8 200
mge] N-(4-F22-3-(7 2 9-2-2) 31 d)-4-((2-§ 27 sk A-1-) W) WA R =2] 1Ol ol Brkeksdet. ols
AEF F, oY olAHo| =N Frads dsE W FEehA, A shadlFoR AR
A HPLCR AASl] 58 N-(4-F22-3-(32]9-2-2) 3 d)-4-((4-v] F-2-5 23] 9] 2} 0-1-2) v &) W A o
=2 d9th. NS(Q1)435.300)

~
=

A 172 2-Z22-N-(4-Z22-3-(Fgd-2-9) 9 d)-4-((4,5-6) 3| =2~ 1H-o]v]|t}E-2-olu| =) v & ) Wl ¥

=
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[0828]
[0829]

[0830]

[0831]

[0832]

[0833]

[0834]
[0835]

[0836]

[0837]
[0838]

ZIHSd 10-2016-0058972

Cl
N o
HN Ci
e
NH
s

100 mg®] 4-(etHemd)-2-F 2 2-N-(4-F 22-3-(Fd-2-D)AD)HAn =] =2 HCl f& AR Ao A
150°C2 5% %<k 500 «02] DMF Wl9] 100 x0¢] DIPEA 2 72 mge] 1-(4,5-U)3| =2 -1H1-o]n]t}&£-2-9)-3,5-1] ]
d-l-v kg weARY. 2AEES Axd WA sFekal, A4 HPLCE FAlste] 2-S22N-(4-22=
-3-(F 9 d-2-) Ad)-4-((4,5-H 3| = 2-1H-o| v t}E-2- Lol ) m ) WA | =& FE3FAT.
MS(QL)440(M) .

AAld 173 N-(4-F 2 2-3-(F gl d-2-d) 7 d)-4-((4,5-T] 3] =2 -1H-o| W] t}hZ-2- o} v 1 ) W & ) Wl A ] =

Cl

Z

0
H @

100 mgel 4-(o}u] e E)-N-(4-F2Z-3-(Fgd-2-D) A DA u =] 24 HI B AR AX A 150 C=
5% =9} Inl DMF W] 110 ¢ DIPEA 2 80 mge] 1-(4,5-U]3| = 2-1H-o]v|t}E-2-9)-3,5-t) W &-11-7] 2} Z 3}
HSAI AT, ZAANES 22 d7kA] FF5A7]2 94 HIPLCE AASIe] N-(4-F22-3-(I g d-2-d) s d)-

4-((4,5-0) 3| E2-1H-o]m| t} Z-2-olu )W e M v =5 SS5akgich, MS(QD406(M) .

Aol 174 N-(4-222-3-(F g d-2-) s d)-4-((Fd-2-d =z d) L) A =

Cl
i 0
HN——j
o
1-0
R
500 mge] WE 4-(BREvE)RzdclES WY QE Foto] vu-2-8&y} WSAZT. 260 mge] WE 4-
((ﬁmg_g_mao)uﬂa) ZAClEE WY Re sto] wheAA HE 4-((Fd-2-dexd) ez ol E
= . 275 mgo] WiE A-((lEE-2-dexd) )Mzl EE Y Me Edte] Zhasistel 4-((919]
w- O‘*Jé)uﬂﬂ)*ﬂiﬁ% AT, 75 mgd] 4-FRE-3-(FEd-2-A)etd A S B (B T3 4-(Fd
-dzExd)vE) e ASY

= 3-
AZYagey. FAHBLS A4 IPLCOA QAste] w423 N-(4-Z 2 2-3-(] e~
2-)Hd)-4-((F F H-2-A & T D)W eE)MAT =2 554, NS(Q1)464. 10N .

A 175 N-(4-F22-3-(F g d-2-9) 3| d)-4-(N-m & v & & Foln] = )l A m] =

260 e WEExd FEgo)l=2 AHrtslr] Aol 500 mge] WE 4-(WEoln| )Wl o] ES DM = 270 9]
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[0839]

[0840]
[0841]

[0842]

[0843]
[0844]

[0845]

[0846]
[0847]

ZIHSd 10-2016-0058972

vy} @ 0C2 W2elded. weES Ae o speAy|a, yh) awsldr. s B3
< og ofAlHo]Ee] &3)A7]3 0.1IN N &)

71aL, A3, HS st WE 4-(N-H€ 1%%%0}131;)%_&011

Folrm)wlzd e EE W NS F3to 7R =
SRIZ-3-(FEd-2-d) oA S WY B S35 4—(N—Uﬂ%ﬂﬂ%%é°}ﬂl skl AEHEY. AN E
S 94 HPLCAIA AASHY £43 N-(U-F22-3-(F2d-2-)dd)-4-(N-vEdrdEEolu =) HA v =8 4

Skt NS(Q1)416.300)

mlm

AAld] 176 2-B 2 E-N-(4-F22-3-(Fgd-2-d) v d)-4- (e I e ) uxn =

N o)

HN Br
o
g\;o

1.2 g9 2-BRR-4-wedHllzAS W NS Balo] BHESAIZATH 100 ngd] 4-F22-3-(Fgd-2-d)old AL
U EE 589 160 mge 2-HER-4-(B2RuE)dziltd AZHEEY. 213 mgd 2-EEE-4-(BZ Ty
H)-N-(4-FZ2-3-(Igd-2-) dlHA m = H 08 Edlo] WA 2-HER-N-(4-ZFE2-3-(I -
2-)A)4-(MesxdiE)HAA =5 A3 o]& A% HPLCE AAste] &5¢ 2-HE2R-N-(4-F22-3-(F

#e-2-o) A d)-4-(d D E E I e)MA =2 ATk NS(QL481.2(M) .
Al 177 4-((4H-1,2,4-Eg|o}E-3-d &y d)Ha)-N-4-F 2 2-3- (I g d-2-L) A ) x| n| =

Cl

E4N

o)

HN
L

HN

T

=N
A
N

500 mge] WY 4-(BHREdE)wlzdoEE WY QE 1,2,4-Ego}&-3-E &7 ¥-gAIZT. o] F
542 mgel W' 4-((40-1,2,4-EZo}E-3-dE ) HE)HlZzd o] ES HJE'; RS St wHEAIA HYE 4-((4H-
1,2,4-EgjolE-3-devd) )W)z ol E9l Y 4-((4H-1,2,4-Egjo}E-3-d&xd)vd) sl zoo]ES] oF
119 E3FES Aok, 467 mgo] EFES WH NS Fsto] 7FeEaste] 4-((4H-1,2,4-Eg]o}E&-3-d <9 d) v
DM ZEAT 4-((4H-1,2,4-EgjolZ-3-de 2 D) e zAs ATt 107 mgel 4-((4H-1,2,4-Egjo}Z&-3-¢
sy d)mE) iz 2 4-((4H-1,2, 4-Eo}E-3-d e d)me) szt E3ES B 6B 5sto] 75 mgo] 4-
SER-3-(Yd-2-d)otd e AZHEAT. EFES A4 HPLCAIA 838t 4-((4H-1,2,4-Eg]o}&-3-Y
%)) W) -N-(4-2 2 2-3-(7) 2 ¥l-2-2) s D) A v = MS(Q1)438. 1) .

Ay
e
32
o

Ao 178 4-((4H-1,2,4-Egjo}E-3-d X d)vE)-N-4-F22-3-(F g d-2-)H D) HiA v =
Cl
o]

HN
O
SO
=N
\
N

N~

107 mg9) 4-((4H-1,2,4-Egjo}&E-3-dxud)me)Mlzit D 4-((40-1,2,4-Egjo}EH-3-d < T d) v e ) vl xA19)
EFES WY G5 55l 75 mgd] 4-FEE-3-(Igd-2-d)otdHe] AZHEAY. TFES I HPLCOA
st 4-((4H-1,2,4-EgolE-3-dExd)WE)-N-4-F22-3-(F g d-2-D) A =&
MS(Q1)454.300) .

- 114 -



[0848]

[0849]
[0850]

[0851]

[0852]
[0853]

[0854]

[0855]
[0856]

[0857]
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AAld 179 N-(4-F 2 2-3-(F 2l d-2-) 39 ) -4-((4-vE-4H-1,2,4-Ego}E-3-d &I d) v e ) wixn =
Cl
\_ o
HN
pe
S
=N
/N\%N
500 mge WE 4-(BRuue)ulzdolEE W QB £33l 4-vE-4l-1,2,4-Ego}E-3-E] &3} 9t AL,
% 804 mgel WY 4-((4-mE-4H-1,2 4-Ego}E-3-LE ) H )l Zd o] EE WY RS F3lo] WHE 174 o
g 4-((4-mE-40-1,2 4-EgotE-3-d =y d)e) x| E 3 v 4-((4-vE-4H-1,2 4-Egjo}E-3-d==%
D)z o] ES oF 1:9 ERd== ?:*&dﬁ}. 740 mge] EFES WY NS Fdlo] speEaste] 4-((4 ]
4H-1,2,4-Eg)o}&-3-d&ud)v )il = = 4-((4-ME-4H-1,2 4-EgolE-3-d=x d) v e )l ZAHS

Ak, 114 mge] 4-((4-vlE-4H-1,2,4~ Eﬂ‘)}*—i’s A=y d)deE )iz 2 4-((4-wE-4l-1,2,4-Eg]o} &~
AdETd)vE)mlzale] RS WY G2 £31e] 75 mgo 4-F22-3-(vgd-2-A)opd A AZY3A).
AR o A} HPLCON 4] w23k
N-(4-ZF22-3-(F g d-2-2) A d)-4-((4-We&-4l-1,2,4-Eglo}ZE-3-d = d) e H A n == ATt
NS(Q1)452.300) .

AAd 180 N-(4-F 2 2-3-(F P d-2-) Hd)-4-((4-M€-4H-1,2,4-Egjo}E-3-d T ) e HHix n =

cl
\_/ o
HN
Q
§=0
=N
/NVN
114 mg®] 4-((4-Hg-4H-1,2 4-Eg|o}&-3-d =9 d)H & )Ml =4t E
4-((4-"8-411-1,2 4-Eglo}E-3-dexd)ve)Hnixzste] E3ES U9 GE &3t9 75 mgel 4-22=2-3-(37) g
d-2-d)otd el AZHE AT,  EFES 94 HPLCOA B N-(U-F2=2-3-(Fgd-2-d)dd)-4-

((4-E-41-1,2,4-E o} E-3-A & T d)de)uAn =2 AgTh.  NS(QL)468.100) .
AN 181 N-(4-FE22-3-(FPd-2-D) Hd)-3-(Hed s I e ) mixn =

Cl

Zx

o]

HN—‘j
S

~ 1\
%

300 mgd] WE 3-(RErdHE)Hx
Aok, 230 mge] WE 3-(WEE:
AATt.

AolEE W 05 Fsto] vEeAIA HE
= M ols

2 B3t

N
e
=)
e
3
BN
o
o
(m ®

75 mge] 4-FE2-3-(Igd-2-d)otdH s WY (5 Ssto] s-(vEasxdva)lzte] AEFsin. =4
dES 9% HPLCAA AAlgte] = N-(4-222-3-(dgd-2-D)dAd)-3-(MEesxdr)HiA =S +5

BTk, MS(QDA01(N

- 115 -



[0858]

[0859]
[0860]

[0861]

[0862]
[0863]

[0864]

[0865]

[0866]

[0867]

[0868]
[0869]
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Ao 182 N-(4-F22-3-(Fgld-2-) A d)-2-F SA-4-(dE 2 d v d ) x| v =

Cl

\_/ 0
HN—j o—
[e]
§\=-'O
900 mge] 2-WEA|-4-vEHlZAS W NS B3l BEIAA 4-(R2RWE)-2-vEAMZFS AT, 100
mg?] 4-F2Z-3-(Fgd-2-)oldA S WY E% E38le] 132 mge] 4—(Hi“ﬂﬂﬁ‘)—2—uﬂ%/\wi&°ﬂ AZ

ATk, 211 mge 4-(BREAE)-N-4-F22-3-(Fgd-2-)dAd)-2-HEA A =2 T 05 5
A 713 9 HPLCE AAISte] £33 N-(4-ZF22-3-(F g d-2-2)H|d)-2-¥| EA]-4- (ﬂl%‘%iéuﬂ%

2 Sanh. MSQD4A31D
A4 183 N-(4-F 2 2-3-(F g d-2-2) A d)4-(1-(WEExd) o g ) A n =

Cl

HN

g\=0

75 mg9] 4-F22-3-(FEd-2-)otdHE WY EE F3o] 93 mge] 4-(1-H2RAE)uzlte AEF Sl
153 mg9] 4-(1-HERJE)-N-(4-F2=2-3-(Fgd-2-D)dDuiAv =5 U 058 Fate] whgA7]a 494
HPLCEZ  AAste] &5 N-U-F22-3-(Fgd-2-d)dd)-4-(1-(MEesrxd)deEHhixn s o
NS(Q1)415.300) .

AAd 184 o8 4-(4-FZ2-3-(FFd-2-Y)Fd It =nm AW e) EATYolE
Cl
\ o
HN
Q
A
90 mg9] 4-(BERHE)N-(4-ZF22-3-(Fed-2-D) A DA =2 A= AR |4 120CE 55 E9F 45
o] Yod wWExAF o] Egl vk A AT 01% AzE w7x]) SA 7| 94 HPLCE A A|5H %*f‘z o el

4-(4-222-3-(F e d-2-d)dAd7tEntm d)iE (") 29 o] E

mim

ATk, NS(Q1)4200M) .
Ao 185 N-(4-Z22-3-(5-B|=EA W) I g d-2-)dd)4- (e sx du e )wixn =

Cl

HO \l\{ o]
HN:
o,
S\:O
75 mLe] (5-WE I gld-2-) oA (1) BHREulo]=g WY BE F3le] 4 g9 1-822-2-8 2 E-4-YE=ZHAT}
HES AT, 5 mle A 9] 935 mge 2-(2-FEE-5-UERAHY)-5-deugdoe] 2.25 g9 Aksk IE2(111)
S AHdE] Hrreta @mE w7k A2 FAIE F wwelgit. d5ES HUieke 4“/\1 713, & T
ole ofMElc|ER 3 H F&3Utt. §7I5S #sta, it nlavFeR [AxRA7A OM % 3to] 6-
(2-Z22-5-UERZADHYUIEAE A9t 704 mgd 6-(2-FEE-5-UERFHI)YIEAE 20 mLA MeQHel A

Hsak el 3.1 ml 4N HCI2 Al AHESAIZT. ol& sFstal f7] $A48E & F, % ladlgo R Hx
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[0870]

[0871]
[0872]

[0873]

[0874]

[0875]

[0876]

[0877]
[0878]
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A7)aL, A3}, %S g WY -(2-FE2E-5-UERADYIAEYOES AUk, 681 mgd HE 6-(2-F&
i—5—145iﬁﬂé) IEUI|EE 25 mL9] EtOHOA] 1 mLe] HCI ¥ 2.1 go] 93} FAID) o= X3, o]
g 94ud F, BONE §FA7L, oPHAE Fol7] §lske] TEASH A B3 olF ofAHCIER FE8 ).
F715S A fadlEeR AxAya, 3, $5%E dto] £ g 6-(5-ol -2-F2 2 )Y IEM o] E
5 ATk, 296 mge] WY 6-(5-oln|=-2-F22H Y)Y IE YO EE WY G5 T3] 266 mg] 4-(WEExd
el zate] AZFEAk. 0°C, 20 mLe EtOHolA 518 mge] g 6—(2—%&&—5—(4—(ﬂ]%%i‘éﬂ]‘5‘)‘%1_.1_

v =) #Ad) I E o] E 640 mge] YEF EEOIEEMEE s Horelvk. o] & gudE wrbA] 1A7E
et BFAI7I, &3 A 741*“\1 1%, g OMIEﬂ OJER FEIIGT. fVIS5S At g oR AxA
713, o3, %S sta 9 WPLCE AASY &58 N- (4 F22-3-(5-(F =AM E) v g d-2-) 3 d)-

4-(ME eI E)NAN =S Ak, NS(QD431. 10D .
Aol 186 6-(2-222-5-(2-ME-6-(EgEF ez g)Uatlotr] =) d) Y sLE o] E

Cl

Q, —
—d o
HN:
E
FF
200 mge] Y 6-(5-otv|i=-2-F R 2IAL)UAEUOIES WY DE Fdto] 255 we] 2-vE-6-(EYEFo =
DY =YL FEo|=R Agstal 94 IPLCE AASHY] ¥ 6-(2-F22-5-C2-vE-6-(EgEF 22

)y elobn E) AU AEo] ES Atk NS(Q1)450(01) .
AN 187 N-(4-F 2 2-3-(5-(F==2Am )1 g d-2-d) A d)-2-vd-6-(Ex) ZF o avd)Fagloln =

Cl

0°Cel Al 5 mLe EtOH ule] 110 mge] ™E 6—(2—%;;—5—(2—11&]%—6—(5&1%30 Wehyzeolno)dd)y=

Eulo]Ee] 148 mge] YEF HEs|=tol=g s8] HUlsigitt. o] d2d di7A 1AZE S BRFA]7
, =3 A AAAZ F old ofMEIOlER FE3AT. HUIF

& 3 F, 94 HPLCE AAStY £5¢ N-(4-F22-3-(5-(3]=

Z2ozue)ymeoln =2 Ak, NS(Q1)422.10M) .

_?_
< F U}lﬂh’%_‘li AxA71aL, o3,
SAlvE) v el d-2-d)#d)-2- UﬂE‘ -6-(E¢

Kl

]

AAld 188 N-(4-F 2 2-3-(5-(Wd 72t d) I g d-2-4) dd)-2-HE-6-(Eg EF2vd )Y Idolu| =
Cl
Q, —
—NH \N/ o]
HN
7 N
F

FF
120 mg9] 6-(2-F2Z-5-(2-"E-6-(EgFFe2da)yzdoln| o)A d) YZE Y| EE W NS F3t9 74
weletaleh. 112 mgd] 6-(2-FR2-5-(2-E-6-(EdEFezrd)yadopr=)dd)yadits ¥y 65 5
3t g o}wl =R R o] o AZH st R HPLCZ g A5k =53
N-(4-F 2 2-3-(5-(d g7zt d) g d-2-)Fd)-2-ved-6-(Eg ZF e avgd) Zdoln =2 ARt
MS(Q1)449(M)
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[0879]

[0880]

[0881]

[0882]

[0883]
[0884]
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2AAd 189 2-FR2-N-(4-F22-3-(FHP-2-) = d)-4-((2,2,2-EFZF 2 2o ol =) We ) d A n| =

Cl

350 mLe] DCM We] 2 mLe] b 2 24.9 go] 2-F 22 4-(WEAFIER ) ZAL] o] ARdEd 7] -78°Col
A guzh EskE wizkx] Hriela FAS deks] @9kth. ARdA 2 Uz wolFa, F4E AASY]
-78°C2 AW, fulE BHFA7T, oY opHolE B Felow FEetn, i vadlgow 7
2N B A 2SS slo] 31.4 g9 l-tert-F€ 4-v|d 2-F2RHYZEYo|EE ATt 3.35 g9 1-
tert-F 8 4-ve 2-F2 gy olES WY NS Edlo] sEREaEtt. THF We] 19.5 mLe] IM BHs-THF
B3 §AS Hr1aly] Aol 2.5 g9 4-(tert-F-EA72RY)-3-F22MN2NS 25 nle] THReA 0°CE 37}
st o] & WzE AASL Ao TLCE oF 50% SEA Do) A ukgo] wAE wrtx mwukageh. 0°C
2 APAANA L, YE2E A7) Ao F71Z 19.5 LY BH,-THFE A7}k, o2 g5d & 0C=2 AW

ZFA17])aL 3N HClO AzbetiA AFARG. = S5 oE oMHCIER F WM FEstal oM fUSe TH

1 (e}

Ab galst dA4m 3 W FEFSa, I vladlgoes ARA7a, o3, F5S Y tert-FE 2-FERE4-
(Bl =FAd ) ioﬂ OEEZ airﬂr 665 mge] EFdZ A 2 417 mge] NBSE H7}st7] el 5 mL DCM U]
o] 564 mg9] tert-#8 2-FEZ-4-(F=2AMENM R ES 0°CR WA, o]E ¥HAI|L o]x: F

H-Z @22 A" AAsle] 538 tert-58 2-F 224 (| E2AY )Ml X | ES A}, 147 mgY tert-
e 4-(B2RdY)-2-S 22 F o] EE WY PE F3le] DMSO WA 2,2,2-EgEF o 2o etolvla} whg-A|
Ak, 45°C Teatol A 141 mg?] tert-3E 2-FR22-4-((2,2,2-EgZF 2 2o golu] )W E )Ml Zoj o] ES AN
HCIZ AYsta wEHsle] 2-F22-4-((2,2,2-EgZF o 2ol o) &) el 248 ATk, 50 mgd] 4-F=
2-3-(Fgd-2-)old AL U GE B39 75 mge] 2-FER2-4-((2,2,2-EgEF 2 2o dopr ) v &)Wl 24t
of AZHsY. ZAFES G4 HPLCAA HASte] 43 2-F22-N-4-F22-3-(Fgd-2-¢)7d)-4-

((2,2,2-Ee] 27 0 2ol gobu )W e) M n| =2 ATk, NS(Q1)454.6(0)

Ao 190 2-F 2 2-N-(4-ZF22-3-(¥ g d-2-) D) -4-(MEExdvd) x| v =

Cl

Z

(o]
HN 1
9
5=0
\

3.01 g9 tert-%4 4-(BERWE)-2-F 22X o|EE WY 05 £l WFSAA tert-H4E 2-F2E4
g ydye)dlzoo]EZ AQth. 45C tSakoA 1.2 g9 tert-%€ 2-FRa-4-(WET Iy ez
EE 10 mL9 4N HC1Z A star, o]& g853 & 5539 24 2-F22-4-(Esxdde)Mzihe dirt.
775 mge] 4-EZZ-3-(FYd-2-Y)oldUE W GE T3] 1 g9 2-FEREZA-(vEsxdvd)xitel] AZ
ettt ZAAPES 9A HPLCAA AAlste] 53 2-FR22-N-U-F22-3-(Fgv-2-9)Fd)-4-(dd <%
Fdue)MANES Ak, MSQL4350M) .
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[0885]

[0886]
[0887]

[0888]

[0889]
[0890]

[0891]

[0892]
[0893]

[0894]

[0895]
[0896]
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AAld 191 N-(4-F 2 2-3-(I g d-2-9) 3 d)-6- (& &Zoln| )Y Fgloln] =

Cl

HN

— go
HN—\’

100 mg®) 6-FREN-(U-2RZ-3-(32d-2-) ) Rl 2 Y FE Fote] MEEEoluE 2 108
9] 2-tert-F-Eo| v xe-g-r]o Wopr] -1 3-t  B-H S = 2-1,3,2- o ELEAN WA, 2AHES
Az WA EHEAE A HPLCE AAS S5E N-(-FEE-3-(72]1-2-2) 7 D) -6- (v D & Eojv]

E)y=elolu] =2 Tk, MS(QD4030N)
Al 192 4-((1H-1,2,4-EgolE-1-) v E)-N-(4-F 2 2-3-(F & d-2-d) A d )il w] =
ol
{ p
QU

\=N

88 mg9| 4-(BRRHE)-N-4-SF22-3- (g d-2-D) A DA v =5 U PE Fs}o] 45 mge| 1H-1,2,4-Ex]
S AZEL A ol E Azx= w714 A7) 3L =EAS HPLC= A 51
4

4-((1H-1,2,4-E 2] o} Z-1-9) W &) -N-(4-F 2 2-3-(d] e -2- D) | D) v =2 F53kAch, MS(Q)390(M) .
2] 193 4-((10-1,2,3-Egol&-1-d) v E)-N-(4-F 2 2-3- (I 2| d-2-) F ) dl A | =

o
o WA

88 mg9] 4-(B2EYE)-N-(4-F22-3-(Fgd-2-) DA =E Y PE S3lo] 40 we] 1H-1,2,3-EE]
S AZEL A o= Ax= w714 A7) 3L =EA HPLCE A 51
4-((10-1,2,3-Eg o}Z&-1-2)HHe)-N-(4-F 2 2-3-(FFd-2-) F D ulA v = & TSI
MS(Q1)390.100) .

Ao 194 N-(4-F22-3-(I g d-2-9) 3 d)-4-((3,5-g & -1H-3] g} =-1-L)H W e ) Hl x| m| =

Cl

70 mg?] 4-(BERoE)-N-(4-2 2 2-3-(3] g e-2-e) s D) A v =2 wh PE Eake] 50 mge] 3,5-v]vE-1H-
HatEe] AZHEAYG. o2 AxE YrH FWA7|a G4 WPLCE At N-(4-2 2 2-3-(3] 2 d-2-9) 9|
9)-4-((3,5-0) W E-1H- F]gE-1-)me)MA ) =2 585k, NS(QD417.30D .
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[0897]

[0898]
[0899]

[0900]

[0901]

[0902]

[0903]

[0904]
[0905]

[0906]

[0907]

[0908]
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A 195 4-((1H-¥)2FE-1-2) W E) N-(4-F 2 2-3- (I g d-2-) A A m] =

Cl

\_/ o
HN
70 mgo] 4-(BERAE)N-(4-F22-3-(Igd-2-D)AD)MA =S W PE 3t 36 mgo 1H-¥ekEe] 7

-2
ZYagrt. o2 #Azx" w7 % A7l A4 WPLCE AAlste] 4-((1H-T)2}ZE-1-) W e)-N-(4-SF 2 2~
3-( g el-2-D)H D) MA N =2 SEAT. NS(Q1)389.301) .

Ao 196 N-(4-F22-3-(F g d-2-)Hd)-6-(vE T drEd) Y agoln =

1.2 g9 6-vedy =8t

e W NS Eote] BESIAIAA 6-(BREMYE) YRS AJT. 75 mgd] 4-2RE
-3-(vEd-2-d)opd S WY EE Ssko] 87 mgd] 6-(HERHE)yaeite] AEHsY. 145 mge] 6-(1
2R E)N-(4-222-3-(d-2-d)Ad)yadoen| =5 WY 08 Fsto] WeA71an 97 HPLC= A Alske

al
#5 N-(U-222-3-(F g d-2-) A D) -6-(fd L e due)yaddoln =2 S5k, NS(Q1)40200

A Ao 197 N-(4-ZF 2 2-3-(F g -2-)Hd)-4-(N-3] =2 A 7} 2o v &

i
=
X
=
I

N
HN OH

240 mgd] 4-FEZEZ-3-(Fgd-2-D)oldHE WY (B 53t 207 mg?] 4-A]o}wl Z AL
°] EtOH W2l 2.5 mLe] DIPEA H 445 mge] N-(4-F 2 2-3-(J g d-2-) | d)-4-Ao} =l
2oty sl ZR2etol =8 Arbsta whgo] 2AE WA 60CR 7tdEh. o] I fujE ZwAly|a, o
g ol EO|Ed A ER F WH FEI}AL, -'%‘r nfavlFe R AEA7|A, 9, FFE 3.
2 HPLCAIA AA G =423 N-(4-F22-3-(¥]g|d-2-2) ¥ d)-4-(N-3| == A 7t 2o u] = ) #l x| m] =
o, NS(Q1)367.40M) .

AZHSAT. 10 L
| u| =

Ao 198 N-(4-F22-3-(F g d-2-2)#H| d)-4-(N-H| ZA] 7} 2o | = U ) M x| n] =

Ci

Zx
(o]

HN

NH
HN Oo—
1.5 nLo] ) Sakel A 100 mge] N-(4-F 2 2-3-(31 2 9-2-) 7 D)-4-(N-8| ESA 72 o v e ) i A v =5 0°C
2 ¥7Hakgint. 5 alel 2N NaOHE F33] H7hg & 33 we] tlvgzso=
7L gt Aol wsith. o F WAL o E ohAlElo|Eol A B2
#O2 AZRNIIL, o3}, FES Fo] £4F N-(I-ZR2-3-(F P H-2-9) A D) -4-(-H| HA 72
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[0909]

[0910]
[0911]

[0912]

[0913]
[0914]
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AT =S FESAT. NSQD3810D .
2 A6 199 N-(4-Z 2 2-3-(4-(3| =2 A W &) 7] 2] Hl-2-2)) 7| d ) -2- | & -6-( E 2] E2 ¢ 2w €] ) L] Tl o} =

HO Cl

75 mLe] (4-vEyzdd-2-U)olA(I]) HErlo]=Z HH BE 53] 4 go 1-F22-2-22E-4-UE=ZHAY
WS-AIATE, 1.5 mLe #AF el 300 mgel 2-(2-FE=-5- L]# Hd)-4-WEda o] 362 mgel 4k3l A&
(ITDE AH3] H7letar, ol 4 w7bA] A2olA F Ee wRkegith. deES HUlste ol&
MA7IAL & FE " oMAHCOIER 3 W FEESTH. #715S @shal, St viadlgo® XA,
A3, FHS sl 2-(2-FRE-5-UERFY) o] AYzE 55 Coll Al 16A17F 5F 10 mLe] MeOHo A]
ggak o] 750 wee] 4N HCIZ 300 mgel 2-(2-F22-5-HE=Z ¥ d)o|aYIARE o2 Z}. o&
FEAZL 7] FAYE & F, A vtadlgor AxATaL, o %—% sto] WY 2-(2-ERE-5-4E
ZHd)olAYIZEYCIEE AT, 259 mge] HE 2-(2-F=2= Hd)olAYAEYC]EE 10 mL EtOH
el 500 u HC1 B 200 mge] 93} FA(IDE Agsdrt. o= 73 T EtOHS FFA7]1, JdEds =
o]7] fl&te] TEASF 3 olE olAlHolE B 52 FEIUT. #7

ot

154 24 vodaon Az, ot
$5E ol 24 M9 2-(5-ohrlm2-FR R D)ol A TE Y EE Atk 240 mge) WY WY 2-(5-0}r]
o222 2 )0l 2USE U EE B DE Fahol 204 w9 2-WF-6-(EelEFo D) e T2}

ol=& A@atdrk. 0°C, 5 mle EtOH W9 100 mge] WE 2-(2-FZ2-5-(2-Hgd-6-(EZF o 2ve) =z
obul ) s d)ol s B o] 2o 135 mgel UEF HEdSeol=g A Azkskdr. o ¥ 4md By
IAZE Bt SFA71a, B2 AAAZ 5, dE oA HoER FE3Y. #§715S It vladlge® Ax
A713, A3, FFHS 3t 94 HPLCE AASHY &% N-(4-FZ22-3-(4-(B|=5A v E) g g d-2-¢) | d)-
2-me-6-(Ee ZF o 2 e) ol =5 ATk, NS(Q1)422.100) .

{0

[¢]

AAld] 200 N-(4-F22-3-(F g d-2-d)Hd)-4- (e & EJoln =)l x| n| =

Cl

N

300 mge] 4-F22-3-(JFgd-2-)otdHE B GE E3le] 270 mge] 4-YERZWFA] AZHETE. 10 nL
o] EtOHAl A 2.5 mLe] HClI 9] 520 mge] N-(4-F22-3-(Fad-2-d)HAd)-4-UEZ IR n =0 1.3 g &

FA(IDE #7M8ha 55 ColA wksldet. o2 9hadt 3, wEA 7|, oHAL Zoly] 93le] TEAS} ¥
B4 oE olAHO|ER FE3IU L. f7I5S It mfaulgeR AXAY|I, g, 5SS §o] 4-ohu|
N-(4-F22-3-(Fgd-2-) A DA =2 A}t 100 mg?] 4-olr]=-N-(4-F22-3-(F g d-2-) )l

A =E 500 0 DCM W] 90 ut DIPEA H 30 wo] wWigkexd FEdo]=gf whgAZit. ¥hg &3 )
Al71aL 7] FAHEE o §, 94 HPLCR AAste] N-(4-F22-3-(F g d-2-d) A d)-4-(d e Ex dopn] =)ul
Al =g F5aklch. Ns@D4020D .

-121 -



[0915]

[0916]
[0917]

[0918]

[0920]
[0921]

[0922]

[0923]
[0924]

[0925]

[0926]
[0927]

ZIHSd 10-2016-0058972

A 201 N-(4-F22-3-(F g d-2-9)#|d)-4-(1-m e D g Foln] =) A A n =

Cl

Za

(o)

HN—j
g

HN-5=0

151 mg?] 4-o}n|:-N-(4-F22-3-(Fgd-2-) A ) HA =2 500 pf DCM el 205 wl DIPEA 2105 we]
z2g-2-3¥d F2Fgo|=e} RESAALE. WS EFRES TIA7|A, 97 FAHYE 3 F, 94 HPLCE A
o =)l

Aste] N-(4-F 2 2-3-(3] 2| 9-2-2) ¥ d)~4-(1-v] & Au =g FEFAT. NSQD4300)

AN 202 N-(4-F22-3-(FPd-2-D) Fd)-4-(HedsF I e ) A n =

Cl

1 g9 We 4-(Berde)uzdoES Wy 02 Eako] weAAY. 2.77 g9 WE 4-(MEEE )iz
do|ES W NS Falo] sprEaEgT. 1 g9 4-FEE-3-(Fgu-2-)eldAL B Z Falo] 1.15 g
o] 4-(vWRzEUdve)wzate] =5}, @M,%% 7] A S sta, o] ATzl H o ES o
2o 1:1 HEE AR N-(4-Z22-3-(3) g e-2-) Hd)-4-(MEd LTI eHMAn =2 F581% 0}
MS(Q1)401(M) .

A e 203 4-(4-oFAE T H e A-1-LEE D) -N-4-F 2 2-3-(F P d-2-) s )i x m] =

Gl

Za
(o]

HN
oY
04%_ \_/N—<

1 g9 -(ZREEEDHNZAS U 1S Fot0) 646 w0 o 1-(3)FebR-1-) ol &5k WA, 75 ngl
4-2R2-3-(FFR-2-D)obd AL Y (B Sako] 125 g 4-(4-olA R T BHR-1-AE ) xAkel) 7 E
skl % HPLCE gAlste] 4-(4-opEd s eil-1-d e X d)N-(4-F 2 2-3-(F g d-2-D) A DA =5 +

Sabth. NS(Q1)499.4(M)

Aol 204 N-(4-2 22-3-(F g d-2-) 3 d)-4-(4-(2-8| =5 A ol D) ] A eh - 1-L s X ) WA v =

~S—N
YN o

1 g9 4-(BrRasxdzrts WY HE Ssto] 615 uwol 2-(FAI-1-d) ol &3} REGAI AT, 75 mg]
4-F22-3-(vgd-2-d)obd S W GE S8kl 125 mgo] 4-(4-(3-s|=FAZ )y e eil-1-das 2 d)ul
kel AEEEL J4 IPLCE AASte] N-(4-F 2 2-3-(F g d-2-d) #H D )-4-(4-(2-3| =EF A o &) I 7] 2} 7] - 1-

AT d)MAN =S $530ch NS(QD501.300 .
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[0928]

[0929]
[0930]

[0931]

[0932]
[0933]

[0934]

[0935]
[0936]

[0937]

[0938]
[0939]

ZIHSd 10-2016-0058972

AAd) 205 N-(4-F 2 2-3-(IFd-2-2) L) -4-4-3| =Z A w2 Pd-1-E FT )l A m =

Cl

Z

O

b o

043\\_

O

ato] 506 we] v HEH-d-&3} WA ZT. 75 mgo] 4-FRE-3-
mg®] 4-(4-s| =S5 A9 2 d-1-d =

é\_E
(s 2)el-2- 01)0}4% I GE Ete] 11 zd
d-2-)Hd)-4-(4-3| =5 A g H g d-1-d &=

HPLCZ A Asle] N-(4-ZF=22-3-(F %
MS(Q1)472.301)" .

mQ”POHﬂ

Ao 206 N-(4-F22-3-(Fgd-2-)HAd)-4-2,6-UHE R EZ v F ) n =

Cl

2
O

HN:

_{

O/’§\O_N\_<O
1 g9 4-(Z22EX )Mz % U HE Sote] 616 wo] 2,6-TME 2 E s} EARIT. 75 mgo] 4-2 =
2-3-(Fd-2-)obd A S WY B Tt 120 mgel 4-(2,6-1] 1%32%?43%2@)@&&@1 AE s o
A HPLCZ AAlste] N-(4-F22-3-(F g d-2-) A d)-4-(2,6-trE R 2 Z e s X)X =2 F53590
MS(Q1)486.300) .
Al 207 N-(4-F22-3-(F g d-2-4) ¥ d)-4-(3,5-tr e I A g} 1-1-d &= ) x| =

Cl

St

5N
“ W\
7%

H IS £33t 570 mge] 2,6-td ey H| 2 3 vhSA AT, 75 mgo] 4-
S F3lod 119 mge] 4-(3,5-vvEyHZt-1-dEx )zt AS
3-(FFd-2-9) 7 d)-4-(3,5-t v I H| e}zl -1-d &>

1 g9 4-(Z22exd)wzsts Wy
2-3-(dFEd-2-d)od A S WY GE
A4+ HPLCE AAIste] N-(4-F &2 =-

Ak, MS(Q1)485.40M) .

Aol 208 N-(4-222-3-(J g d-2-) 3 d)-4-(4-o 2 A el -1-Ld s X ) wiA n =

Cl
N o
HN
/N
Lo v
1 g9 4-(ER2Ex DRSS W HE B3] 570 mge] 1-dg3 etz S A AT, 75 mge] 4-FE2-
-(Fgd-2-D)epdA S WY (S E3lo] 4-(4-dE gt A-1-dE T D) Az o] AZHE G4 HPLCE A

Aste] N-(4-Z 2 2-3-(7 2 d-2-2) Y )-4-(4-o 5] g} A-1-A = x YD) S F=519ch. NS(Q1)485() .
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[0940]

[0941]
[0942]

[0943]

[0944]
[0945]

[0946]

[0947]

[0948]

ZIHSd 10-2016-0058972

Ao 209 N-(4-F22-3-(F gl d-2-) A d)-4- (g A g H-1-L &

o]
HN-<<
NH

o’%O_N\ /

e
il
=
R
=)
iyl

Cl

1 g9 4~(FRREXd)wzies W HE 539 931 mg9 tert-%E FHI-1-7I2E Ao Ee}
WA AT, 75 mge] 4-FR2-3-(FFu-2-A)old A & W B E35lo] 150 mge] 4-(4-(tert-F-EA| T2 R
g HEd-1-desxd)lzitd AZHE. AR 97 FAYE dtaL, TFAZ A 3ske] Boc 71E Al
Astar, 94 HPLCE AAst] N-(4-F22-3-(F g d-2-)Hd)-4- (I H g A-1-d =T DA =S F53519

o, NS(Q1)457.10M) "
A 210 N-(4-ZF22-3-(FFd-2-9)Hd)-4-(N-(2,2,2-Eg| ZF 2o d) = nd A n =

Cl

/—<—F
o

1 g9 4-(ZREE2EXDOUNRAS B3 15 B3t 500 we] 2,2,2-EgEF Q2o gholnuly} HE-SAIATE. 60 mg
o)
=4

o] 4-FRZ-3-(FJgd-2-D)obdHE W 2 E3to] 92 mge] 4-(N-(2,2,2-E8ZSF o 2o 8) %)l x4
o AZEHsla 94 HPLCE AASY] N-(4-ZF2=2-3-(F|d-2-9)HAd)-4-(N-(2,2,2-EB| EF 2 ) =11

DHMAN =S F=ESGT. NS(Q1)470() .
Al 211 2-F22-N-(4-F22-3-(FFd-2-d)Hd)4-so 2l r =

Cl

o’f?x NH,

13 mLe] 2 o] 818 mge] oFAMYEHF LS 0°CollA 5 mL HCI 2 15 mL AcOH W9 2g9] WEl 4-oju]i--2-
2Rz oE g Hrialgitt. WFSES WEolA AWal A2 158 FoF wnkEitE.  o]9} F Al
1 mLe = ulo] 460 mgel 93t eIl tsl=golE &AL 0°CollA 10 mLe] AcOH 9] o]xtsls} 7)Ao xs}
golol A7kslh. sk Fellls st AE FHsHE F2E F4L FANUEFS 9

A Az golel WA AL, 0§ M shestn skagt o o)y $EHA @2 wA
Wik, olE AFgo|ER At F-0 AN mAZF Y& w7t wnkE d5E HAd Fvh. 4
=

EHE By Zur| ogste] v 2-FRR-4-(ZREEXD) R E JHES FHsta 218kl A
24X 7t Bt ARAZG. 1 g0 WY 2-FRRA-(FRRZEXI)NZIEES NeOH ] 2 mLo] 20 R o}
ol & 5 mL MeOH 9] 970 40 DIPEA &Yl %7}5}@;} ol TAY F, THFAIL X3} T or F
= z 3

%"‘l = ]
W FE3 & 3 vladlEgoR AxRATIE, 93, %S 59 WE 2-
ok, 777 mgd) HE 2-FERE-A4-3rm g9 Zoﬂ OEE J £ B

il =

[«0
RS
OEZ —84
N
-~
&
M
:?é,
(o0
2L
- B
N
>
Do
|

° 39Ty, 75 mge 4-FRZ-3-(FFd-2-)oldBE W G2 X3l 91 mge A 2-FzZ-
-zt dwizAtd AZYsgt.  ZAPES 94 HPLCAA AT 2-F2E-N-(4-F2=-3-(F g d-2-

D)o d)-4-& B A WA =S FEsAT. MS(Q1)422(M) .

- 124 -



[0949]

[0950]
[0951]

[0952]

[0953]
[0954]

[0955]

[0956]
[0957]

[0958]

[0959]

[0960]

ZIHSd 10-2016-0058972

AAd 212 N-(4-F22-3-(I 2 d-2-2) 3 d)-4- (I H g D-4-d W& ) vl x| m] =

Cl

Z
(]

HN

NH
75 mge] 4-FEZ-3-(Fgd-2-Y)otdHE W (= E3dlo] 125 mgd] 4-((1-(tert-F-EAFIZ R ) ¥ # g d-4-
o)) &l ) Wl Z Akl ﬂ”ﬂé}%@ Z*M%g t]S 2k %- AN HCLE Agsta, 29A7)a, 94 HPLCE A A8kl
N-(4-Z 2 2-3-(3] 2 9-2-2) 7 D )-4- (I A 2] D -4-Jw el A v] = 2 SEaFATH, NS(Q1)406. (M)
A 213 2-FRE2-N-(4-F22-3-(F g d-2-) ¥ d)-4- (e & Zoln| L) wl x| n] =

Cl

539k NS(Q1)436.10M) .

A 214 N-(4-F2=2-3-(Fgd-2-2)Fd)-4-(1H-o] 7|} Z-1-e)H M = 1| =

cl

Zx
(@]

HN

N
&

4-F22-3-(Fgd-2-)odd 75 mgE WE S Ea 4-(1H-o)mtfE=-1-L) el zAF 78 mgol AZHA A
zZd ARES 94 IPLC & AASIY N-(4-F22-3-(F 8 d-2-Q) 5 d)-4-(1H-o)m| T} Z-1- ) ¥l A m] =

agth. NS (Ql) 375.3 (D'

ﬂ

AAd 215 2-F2R2-N-U4-F22-3-(98d-2-2)Hd)-4-(2-3| =21 -2- ez d&yd)-dxn=

Cl

Z
(O]

HN Cl

OH
S
o
HE 4ol -2-F 22 Fo]E 8 g& MeOH 16 mL, H0 8 mL 2 & A 8 mL Toll &3|A7]x 0C=E ¥7
ANZHT. HO 15 L % oFEAMUEE 3.9 g £98 308 24 H7ednk. 9SES 0CoA F7E 143
=ol wurelgtt. W7 tlopxst E3ES 50T WA 60CoA H0 10 nl & ZF old A HO|E 13.8 ¢ &
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[0961]

[0962]
[0963]

[0964]

[0965]
[0966]

ZIHSd 10-2016-0058972

oo Jbstgith, WRES 2417k BQ 65CE AHASa, whgol @4E WA TCE REHYHYt. E§E

S 25CE WAL dlE ofAHolER FE3GUY. T3 F7] FEES A2 AFHI} T, dAxA7n
g ofAEHo|E/AM R AAsle] WY 2-FEE-4-

=)
(MgS0,), &=FAZT. A7 iiu}i:aﬂﬁl (0-10%
(NEA 2R E] Q. UE Q)

g 2-FE22A4-(JdEAIEZH =
T 7bgskgivt. whgo] ¢4 =
=5 Aggsigitt. aAE oq3sta 0=
40 L & 2-FRE-4-v| 20 Ew A

_?_

3 zt
FAZ F, HO 10 nlE 7hetar, g EFES S

Aud

i=]
Z | EE °é9it}. uﬂE‘ z—aii 4~ (2 ;E%/\]—Z— =

n k=

FA-2-vEZ2dE )Mt 160 mgs H&%‘ % %611 HHSA A 2-F R 2-4-(2-3] =FA]-2-m "
4-Z22-3-(Tgd-2-Y)oldd 60mgS WY G5 T3 2-FR24-2-3=F
of AZHAAY. AAES A4 HPLC oA A A5t 2—aii—N—(4—§ii—3—

AAd 216 (R)-2-F2Z2Z-N-(4-F22-3-(FFPU-2-2) 7 d)-4-(2-3| E2A|-2-F|de| T d )M A n| =

Cl

4@
I-HZ
olo
>
Y
=
z
i
¥
iy
fr
e

R)-=E SA= 150mgs WY SE &8 vd 2-FRE-4-vE2tEdxoelE
4-(2-3|EFA-2-F e Q) Eo o] EE ATt R)-HE-2-F 2 2-4-(2-3| =5 A -2-F o P E] &)l 0]
°JE 190 mgg WW ME Fd shpREiste] (R)-2-FRE-4-(2-3 =S A-2-A e gE )RS T
(R)-2-222-4-(2-3| =FA-2-F el e L)l 24T 170 mgs W RS B3 WEAA R)-2-F22-4-(2-3=
FA-2-ddederd)mests Ak, 4-22R-3-(FEd-2-d)okdd 60 mge WY 65 FI R)-2-2=
Zo4-(2-3| =g A 2-Hd ol E e d ) HEdte] ARG, A=E 4 IPLC dolM AAlste] R)-2-2=
ZN-(4-F22-3-(F g d-2-d) s d)-4-(2-F =xA-2-Fded=x d)uA v =8 F£535190k. NS (Q1) 527.2

+

D .
Ao 217 (S)-2-F22-N-(4-F22-3-(J2d-2-4) ¥ d)-4-(2-3| =FA]-2-d dol e s X ) HiA v =

Cl

o]
HN Cl

HO :
S

7%

(S)-ZHd SAE 119 mgs WY SE 8 M 2-F 22 4-vm 2 e o] =g} v
“4-(2-3 EFA 2" ) Mz o] ES AT (S)-ME-2-2ER4-(2-3] =
dlolE 230 mge W M §d TheRdet] (5)-2-FR2-4-(2-8]E=FA-2-¥ o]
(8)-2-FR2-4-(2-s| =5 A -2-s ol B o)l 24t 180 mgs W RS Faf WA

}m o[o

E‘_J

=A
o] €l
=

(S

)2-ER22-4-(2-3| =
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FA-2-ddeder )iz bS A, 4-F22-3-(92d-2-d)oldH 60 mgS WY GE B (9H-2-F=
24-(2-3=FA2-HdoEexd)wizste] AZHAAT. AHES 94 HPLC ol AASte (9)-2-2=
Z-N-(4- Jii 3-(F 2 d-2-d)Hd)-4-(2-3| =EFA-2-H Do Eex HHAr=E F5300. MS (Q1) 527.0
an'.
[0967] AAld 218 (R)-2-FZEZ-N-(4-F2Z-3-(Fd-2-4) 9 d)-4-2-3| =EFA 22 & xd ) -HIA v =
cl
/
\ 0
HN cl
HO
o”%
[0968]
[0969] R)-Z2ZA A= 140 mgs W SE E3) vE 2-F22A4-HEHLEWANZ 0| ES HEA|A (R)-WEH-2-F=2
24-2-3EFAZZAE| QI E | ES AT}, (R)-Mg-2-F22-4-(2-3|E2 A Z 2 HE] Q )Ml X 0| E
435 mgs W NS E3) RS R)-2-FERZ-4-(2-3|E2AZ2HE| Q)M RAS A, (R)-2-F22-
4-(2-3 =S A Z2FE| Q)WY 403 ngs W RS T3 WHEAA R)-2-FREA-C-3ESAZRIEE )W
e AT 4-E3RE-3-(Ed-2-)obdd 298 mgd W GE T R)-2-FRE-4-C-3EHAZEAE
)l zAb] AZHAAT.  AAES 94 HPLC AolA AAst] (R)-2-F22-N-(4-F22-3-(FJHd-2-
DY) -4-(2-8| EZA T2 AL T D) MA T =S =EAT. NS (Q1) 465.1 (D'
[0970] A 219 (S)-2-FRR-N-U4-FRE-3-(IFYU-2-A)Hd)-4-(2-3| EFA Z 2 I EF d)-yixn] =
Cl
/
\ N 0O
HN Cl
HO
’/S_)—
b
[0971]
[0972] ()-Z2FdA A= 86 mgS WY S i WY 2-FrE-4-v2gEZ o E BFEAA (S)-HE-2-F=2
24-2-3EFAZZ2IE| QHIE | ES AT}, (9)-HE-2-FZZ-4-(2-3| EEA|ZZHE| Q )Ml Zo|| 0] E
275 mg& W NS B8 leEslete] (S)-2-FRR-4-(2-3 EEA TR HE Q)M AL A, (S)-2-FE2-
4-(2-3 =EA TR ZE] Q)M 220 mgs W RS 58 WHEAIA (S)-2-FRERA4-0-3|=FA 2y d)Hl
22 A9, 4-FEE-3-(Fgd-2-)oldd 70 mgS W (& E3) (S)—Z—aii—4—(2—olEiﬂzi%%
z)Hlzsb AZHARAY.  AAES 94 HPLC AollA AASIY (S)-2-F22-N-(4-FR2-3-(Fgd-2-
N d)-4-(2-3| EZA Z2 A ST I)MAT =S ATk NS (Q1) 465.0 () .
[0973] Ao 220 (R)-N-(4-F22-3-(d g d-2-2)Hd)-4-(2-3| EFA T2 A EF ) H A 0| =
o]
/
\ N 0
HN
HO
43\‘—> llllll |
%
[0974]
[0975] R)-Z2d A= 100 mgs WY SE 5 W v EFEdZRgo|ES whgA]A (R)-HE 4-(2-3|EFA|Z
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[0976]

[0977]
[0978]

[0980]

[0981]
[0982]

ZIHSd 10-2016-0058972

ZIUE ) HIZ ) ESE A, R)-WHE 4-(2-3=FA
A R)-ME 4-2-3=SAZT2HAEXd)HFY o ES
E 179 mgS 9 NS 3 7IeEsisted (R)-4-(2-3]|= %*lzi%‘%%é)‘%ﬂ&&% AAt.
H-2-2)obd R 45 ng& W GE Fol (RM-4-Q-HESAZRAETd NN AZIAAT. A48 o
HPLC ol A At (R)-N-(4-F22-3-(F g d-2-4)Hd)4-2-3 =FA T2 I E XL IHA =8 F=53}%]
o NS (Q1) 431.2 (W)

AAe 221 (S)N-(4-F2=2-3-(FFd-2-D)Hd)-4--3 =FA T2 dE ¥ d)HAn=

Cl

Z
(o]

HN

o/
()-Zadd SA= 150 ngs B SE S WE 4-v2Ed o] Eet vhEAIA (S)-HYE 4-(2-3=FA| 2
2 )NEOlEE AUt (S)-HYE 4-(2-3| =FA 2L E Q )ul x| o]

o 650 mgS W RS E3 HL%/\]
A (9H-HE 4-C-3|=sAZ2de I )Mzl EE Atk (S)-HE 4-(2 ltiﬁ]ﬂiﬂ%lﬂ_)tﬂz of o
E 350 mge W NS B3 sieRalste] (9)-4-(2-3esAza2deyd =

d-2-)old @ 45 mgS WY G2 B (S)-4-(2-d==AZrdszd)dlzAl 7
HPLC oA AAlete] (S)-N-(4-FZ2-3-(9]gd-2-2)s

o MS (Q) 431.3 (M)

ﬂilil

\/

Al 222 N-(4-F22-3-(Fgd-2-2)dd)4-(Fgd-3-dred &) A=

Cl
/
\ o]
HN
pN
o”%
F(rErRdeHngd E2H2ufolt 1 g& W QE T3 WE 4-vEFERZROIES} HESAIA HE 4-
(A2 d-3-drEE )M 2ol EE AU, WEH 4-(I2d-3-ArEE| ) H 20| E 980 mgS W RS 53
HSAA WE 4-(Fgd-3-dudEX )M Zo ol EE A WY 4-(FJYd-3-dudETd )z o|E
760 mgS W NS E8) JleRaste] 4-(FYd-3-dud eI xS A, 4-FE2-3-(Fyd-2-9)
old®d 60 mgS WY (& T 4-(IFHd-3-drdEx )izt AZSHAA ARES 94 HPLC Aol A
AA Bl N-(4-F22-3-(I g d-2-) ) -4-(FJHH-3-d T D HAA =2 FE559TE. NS (Q1) 464.1

+

an .
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[0983]

[0984]
[0985]

[0986]

[0987]
[0988]

[0989]

[0990]

[0992]

ZIHSd 10-2016-0058972

Ao 223 N-(4-F22-3-(Fgd-2-D)ud)-4-(F g d-2-dm g & F )| n| =

Cl

HN

gs WY QE B3 WE 4-vEFEdFolES e AA wE 4-

e 4-(Fgd-2-dugE 9 )Wl o] E 500 mgS WY RS E8
elEE vk, WY 4-(Fd-2-dvdErd) izl E
470 mge W NS B3 7igEslsie] 4- ) ARS ATt 4-FEE-3-(Fgd-2-9)
obdd 70 mge WY GE T3 4-(FEd-2-dvEExd) ZZAAT. AZES 94 HPLC Aol A
AA st N-(4-F22-3-(Fgd-2-Q) i d)-4-(Fgd-2-dmd DA =S 5690, MS (Q1) 464.1

+

D .

(Fgd-2-drdE| )z | EE .
H3AIA Wd 4-(FEd-2-dudExd)l
(

e 224 4-(2-ob| m-2-S o "HE ) N-(4-S 2 2-3-(I g d-2-d) ) HA | =

Cl

ZN
Q

HN

1 N B9l A Ralael 4-(2-ohv] 28 2]
99 150 mgS WY G2 E3) 4-(2-opn| =-2-2 Lo E Y )
A A 4-(2-o ] =-2-Spo€ e X d)-N-(4-F 2 2-3-(
430.2 ().

Al 225 2-E2Z2-N-(4-F22-3-(FFd-2-L)Hd)-4-2-3| EFA L2 H & )l

Cl

o

i0i=)
uj
to
E o
N fo
[o

ge WY QE B I-MERE-2-Z23&Y wSAA 2-FRE4-(2-3] =
5 U TS Sl

A )WEA 2.1

u
~

-Ere-3-(vd-2-¢

4
ARG, AAEES 94

o
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HPLC Aol A AA|sle] 2-F 2 2-N-4-FRE2-3-(9gd-2-) 3 d)-4-2-3| =N Z 2T A =8 =5
arlth. NS (Q1) 465.2 (M)
[0993] AAld 226 N-(4-FZZ-3-(Fgd-2-)uld)4-2-3 EFANZ2HE ) -2-vEulx|n =
Cl
/,
\ N 0
HN
HO

NS
b

[0994]

[0995] -8 RR-2-wEYdlzUED 2 ¢& WY Q2 5 |-WERE-2-ZE23&7 kA 4-(2-3 ==X Z2HE Q)-
-WEAHZUEZS A}, 4-(2-3=2AZR2IE )-2-HEwlZzYEZ 950 mgS W TS E3f w3AA 4-
(2-3==AZR2IE Q)-2-HE W 2ARS AU}, 4-(2-F=SAZ2IE Q)-2-HEHl A 1 g& ¥ t‘é RS E3)
WA 7 4-(2-3|=EFA T2 d e d)-2-E il A4S A9k, 4-F22-3-(¥gd-2-Y)oldd 100 mgS W
GE B9 4-(2-3|eEBAZR2Isrd)-2-u ezl AZUAHT. AAHES 94 HPLC AdA] Xézﬂo}oq N-
(4-F22-3-(Jgd-2-D)Eld)4-2-3| =N T2 FL T d)-2-w el =8 $E390. NS Q) 445.3
o’

[0996] A 227 N-(4-FER2-3-(FH-2-D) D )-4-(2-3| == Ao =T )l A n| =

cl
/
\ N 0
HN
//S—_/—OH
%

[0997]

[0998] 4-ZZ2WFYUED 5 g& WY QA 2-WEREdESy A AFEEle] 4-(2-3 == A HE| )W FUER
S At 4-2-3|=E2AYEEO)MEUED 900 mgS WY T2 Ea vh3AlA 4-(2-3 =2 A odE o )wlx
S AT 4-(2-3|=FAdEE )Mz 1.0 g& WY RS B WSAIA 4-(2-FEEAEE )Mzt
& . 4-FRE-3-(Fd-2-d)obdd 80 mgE W GE T -3 uSACdEERE) MRt A
AZT. AAES 94 HPLC AdlA AAlste] N-(4-ZF2&2-3-(3)gd-2-2)#Hd)-4-(2-3| == Ao X d)ul

A= FEath. NS (Q1) 417.0 ().

[0999] A 228 4-(2-(1H-o]W]thE-1-d) e E &2 ) -N-(4-F 2 2-3- (I gl d-2- ) s A v =
Cl
/
g o
HN

NN
N/ N\

o

(o]

[1000]

[1001] 4-2-3=FAFE HMEUES 4 g& B RS T3 WSAA 4-C-d=FAdEsr MR EL S F5
sholth. EfudEsd 3.0 g2 0ColA fEF22ue 5 4-C-3=sAddExrd)zyEY 2 ¢ 3 AIEE
ek 4.7 g9 gl slatgth. e EFES ALow JteHES sha, 1A% B wutaiglth. EFE
S HEzzddges sAsia B0z AHTE F, AxA7]a0gs0), ARG, At A AzvtEaYy]
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[1010]
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(0-70% og olMEHo|E/A R AASte] 4-(2-BHERAQEETIHZXUEHS ). 4-(2-BazRoEsy
DHHIFYUEY 250 mgs WH PAA olmutET A AREEY 4-(2-(1H-olnthE-1-d)dEdsx d)wxESY
300 mgS WY TE T3l W-sAIA 4-(2-(1H-o]v] T}

yolg ez )iz e
% Hol—l?j £ %3 4-(2-(1-0]7]

S dAArt.  4-(2-(1H-o]m|t}E=-1-Y
Z-1-D)de T NS I, 4-F22-3-(7
gE-1-d)ddexd) izl AZHAAY. AAHES

N2 T ) N-(U-F 2 2-3-(F) g d-2-) A DA =2 55190k, NS Q1) 467.1 (W)

18 rﬂ ru&‘i

-2-d)otd® 60 m
A} HPLC 2ol A %

A e 229 4-(2-(1H-¥]E-1-D)dEE 2 d)-N-4-F22-3-(F g d-2- d)Fd)ix =

Cl

Z
(@]

HN

e

oy

4-(2-BERJEEFd)HZUED 250 mgs W PolA datE3 A ALE3EFe] 4-(2-(1H-¥ 8F=-1-
T UELS 530 4-C-(H-IgE-1-DddEx D= EL 300 ngs UW T8 T
A 4-(2-(1H-YFE-1-D) g T ) 2AS A, 4-F22-3-(Fgd-2-D)oldd 75 mgs WY B &
3 4-2-(I-FgE-1-d)dEsx )zt ASHAHG.  AAES I HPLC oA AAAA 4-(2-
(IH-7&&-1-Y)olds X d)-N-4-F22-3- (I d-2-)F DA n =& #5310k MS (Q1) 467.0 an'.

Aol 230 N-(4-2E2-3-(F2d-2-9) 9 d)-4-(2-(4-mE-1H-o| " thE-1 -l X ) HiA n =

Cl

Z8
Q

HN

4--BRRAdsxDMEYER 270 ngs WY PolA 4-rdevtEs} A ARE-ete] 4-(2-(4-mE-1H-o]v]

HE-1-D) A BEEDMEUELS 54T, 4-(2-U-T D10l E-1-) L XD WA =D 320
ngS WY TE B WSAA 4--(- G- ll-o) | hE-1-) N BEE D) MENE AT,

4222392 -2 %)o}aa 70 ngg WY 6F Fd 4-(2-(-vP-1- 1 o vhE-1-9) o "4 E 1)l Ak
AZGNAT. AES A4 IPLC AolA BASe] N-(4-FZR-3-(32 9-2-2) 9 ~4-(2-(4-m] &-1H-0] ]

thE-1-)ol g e T MAN =S S5t NS (Q1) 481.0 (W) .

Ao 231 N-(4-F22-3-(Fgd-2-D)#d)-4-(2-(3-WE€-1H-1,2,4-Eg]o}=-1-d)od T )X n =

Cl

Z
(@]

HN

ol
N
N

0ColA ¥&d 100 nL Z
a5k, vkl Bk 2=

EloAuZbEuA = 10 gof uwubel el oA FEFol= 7.8 nlE A4

O x
o =
FABATHOT WA 4T). ¥ EFES Hd2o7 7edn= 3t 1643 5
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[1017]
[1018]
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E FUAA 1-ofAE B eAnslEuA =S Ay, 2E 1-oAE B eAnstEuA =S

MeOH 70 mL ¥ YEF wEAE 12 g Fol §3271x2, 1073 &< SFAIAG. S5 AAS 2 AFES
H00 &3 A1Z] oF5, IN HCI1& 7Fste] pH 22 AR ssigltk. A" AE A3e & H0= AlFste] 3-HdE-
1,2,4-Eglo}Z-5-HLS dgrt. 0TolA 3-4gd-1,2, 4-Eg]o}Z&-5-E L ok
ANVEF 61 mge] &) 71eqdct. Wk EILES 0CA 1A Fob wRk 7|3, E3td g EFoR
A71438ta FEARAY. FFES MeOHol  E8lA 7152 A33Qlth. o g FEAA 3-WE-1,2,4-E|o}F
Adrt. 4-2-BERJAEESIDHUEYUED 230 ngS W PAA 3-WdE-1,2 4-EfolEH3} A ALl
—1H—1,2,4—Ea°}§—1—%)oﬂ EXDMEYEY
Al

mg

H
0Q
o
i)
24
w
=]
-
=)
&
[
D
=]
-

o

S 539, 4-(2-(3-WE-11-1,2,4-E o}
IO ZYUESD 310 mgS U TS 53 A A 4-(2-(3-1E-1H-1,2,4-Eg]ol&E-1-d) o g & E

é)ﬂﬂi&% A 4—%&;—3—(34316—2—%)0}%L 0 mgs WY GE 3 4-(2-(3-vE-1H-1,2,4-E&|o}&E
Zuwlzabd AZYA AT, AFES 94 HPLC AdA AA st N-(4-S22-3-(Fgd-2-4)

~HE-11-1,2, 4-Eglo}E-1-) oD X D) MA M =S FEAT. NS (Q1) 482.1 () .

w

#Hd)-4-(2-(

A 232 N-(4-SF22-3-(9Zd-2-)dd)-4-(3-3| =FA T2 H s X d A r =

Cl
/
\ N 0
HN
e
048\6
4-Z2oZWMEUEY 5 g& W QoA 3-WENE-1-Z23-27} 37 ALt 4-(3-3EBAZZIHE S )ME
UEHS ddrt. 4-(3-3|=2AZ2FE0MEUEY 1.8 g& WY 18 Ed vheAA 4-(3-3=2Azad
Bloflzits At 4--sl=sAZ2dE o)zt 1.2 ¢& B RS §3 W AIA 4-(B-s|=FAZed
SX)MRAS AT, 4-FEE-3-(FEd-2-Y)obdd 50 mgS WY (5 5 4-GBIEFAEZRIEY
Dlzitel ASHART. BAAES 4 HPLC oA GAlste] N-(4-222-3-(F) g d-2-9)91d)-4-(3-3] =
EAZZ I DA A =S 53300 MS (Ql) 431.3 o’
Ao 233 N-(4-F2E-3-(Fgjd-2-4) s d)-4-C-HEA A2 d)HAn =
Cl
\_ 0
HN
d
0”5\(\J
OLAIE 10 nL F WY 4-vEREMZAOE 500 mg, BAFZAEF 1.6 g, 2-HEZ R EHEEHZ 1.2 ¢ & HEZ
TEGEE fortelE 329 mge] EFES 1643 Feb AFAZL. WE EFEL od oMIHOIER 343}
I H0R AAZ 3 FHAZHC. Aggt A azvteEady] (0-50% AE oA HolE/AMH 2 AAste] 4-(2-1)
EANEE| ) HIZ 0| EE 5313t 4-(2-WEAdHE ) HZo o] E 240 mgs WH RS T3l RESAIA 4-
C-vEAdEEzd)HZdolEE AT, 4-C-WEAEEX D HIZG O E 120 mgS WH NS B3l 7IE
#ate] 4-(2-WEA NGNS A, 4-FE22-3-(Igd-2-)otdd 50 mge WY G Ea 4-
C-vEAdEEzd) sz AZHAHL.  AAES 94 HPLC Ao AASe] N-4-F22-3-(F2d-
2-9) 7 d)-4-(2-v| EA | & T DA N =2 S5G NS (Q1) 431.0 ().
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AN 237 4-(EEEY)-N-U-FEE-3-(FFd-2-L) Fld) A x| n| =

Cl

Zx
(@]

HN

4-(3-3EEAZZIE OMEYE™ 7.3 g& WY RS B WHEAIA 4-(3- I EFAZZIETDHHNFEYE
S FEE9TE. 0ColA NBS 1.9 g2 tZF==2dE 10 nL F 4-3-3EExNzader Uz UEZ 2 g 9 E
A dE =T 2.8 g9 &0 7tk W EFES 0T WA 5TColA 123 &9 ukslglet,. £35S 9
Fzadeor 3Asta LR AH &, AFXAZ)L0MgS0,), FEAATY. A7l A a3 2uE 29 (10-70%
g opAlHo| B/ R AA|Ee] 4-(FFHERIEIEIDUZUELHS AQr}. 4-(-HERIZIZIEIY)
HZUEZ 300 mgg WY TE T8 w544 4-(LHEX RS I, 4-F22-3-(Igd-2-d)o}d
A 40 mgg WY GE B 4 (LHEsE )zt AZHART. AAHES 94 HPLC oA AGAlste] 4-(L
A7 U)-N-(4-Z 2 2-3-(F g v-2-) I d)MA N =2 SEa490. NS (Ql) 413.2 ().

AAld 238 4-(LDEEd)-2-F22-N-(4-F22-3-(FFd

Cl

S
A\
%

0ColA NBS 115 mge HEFZEME 3 1l F 2-F2E2-N-U-FE22-3-(F2d-2-)Hd)-4-(3-3| =FA| 22 F
E)HMAV = 200 mg B EPHEEAA 169 mgo] & Thepdivk. whE Z3be& 0T WA 5TelA 143
b utslgltt, ERES HEREvEoR I4sta N2 AT §, d2A7]a0gS0), SEAZT. A
TLC ¥ (60% o’ olMEc|E/SA) o HA|Ele] 4-(3-HERIZIEYY)-2-F22-N-(4-FZ2-3-(
AT =S Ak, DVF 0.5 ml 5 4-(3-BErTedsyd)-2-F22-N-4-F22-3-(Igd
é 2 EHE 111 mgs 98 AAERIA REETIClA 208 E9F 100TE
7ttt W EFES AR, ARES 9% HPLC delA BAstY 4-(dEExd)-2-FE2-N-

ZFEEG T, NS (Ql) 448.0 (M)
-2

\./N
l‘UE
HJL
E

"
g
fr
fr
@
u
o
au)
s
e
=
&
=3
>
=
[t
Ll

Ao 239 2-FRE-N-(4-F22-3-(7g YA )4-(3-EEEZY T2 deyd)- A n =

Cl

o
NS

HN P Cl (‘;O)
,s—/—/\‘

“\\
%

[e]

I A ARgSe] 2-EEREN-(EERE-3-(FEd-2-9)ud)4-(3-EEZ w2 2 g e X d )RR 1)
AT, NS (Q1) 534.0 (D).

4-(3-HEEERIAETH)-2-F22-N-4-S22-3-(Fgd-2-HA DA = 120 mgs TH P/ REEH
- =
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[1044]
[1045]
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A 240 2-FERE-N-(4-FEE-3-(FgU-2-D)Hd)4-(2-2 49 ZYd-1-L)HiA n =

Cl
/
\ N 0
HN Cl

O

U
DMF 5 nL &5 2-F22-4-ZF22HMFYEY 500 mg, 2-Y =)= 821 mg ¥ THHAF 3 g9 E3E5S dWiEE
AR Q1%] Wk-g-7] 0l A 15% B0 100C 2 71Estth. e EFES oE ofMHolER FXsla H0E A F
3 5 AFAZILMgS0,), AR, Ayt A aRviEay] (20-80% olE olAHo]E/FAN 2 A A sl

~FREE2-4-(2-5 29 E2Yd-1-DHRUEZS A, 2-FEE-4-(2-%429 S d-1-)MEFYUED 890 mg
W TE Bl A 2-FRE4-(2-SA9EEP-1-)i RS At -2 2 E-3-(VEd-2-d)otd
80 mgS WY GE B 2-F2Z4-(2-227 28 d-1-d) Wz AZIGAHT. APES D4 HPLC Aol
A AAEl] 2-FRE2-N-(4-FE2E2-3-(IPd-2-2)Hd)-4-(2-S A S Id-1-D)HA P =S S5, NS
Q1) 426.2 ()",

[\

o

F

AAe) 241 N-(4-2 2 2-3-(3 2 H-2-9) 9 W)~ (2- S A S A E ] -3-2) il A ] =

cl
/
\ 0
HN
0
N
S
EFq 10ml 3 HE 4-80THZO|E 1 g, 2-24FFE 399 mg, BHFZF 1.1 g, N, N'-t]u o dt]o}
W 34 mg ¥ 2234 73 mg o EFES HEE AAHUAA wEST|NA 2AZF FF 150CE 7T
S E3ES oY oA HOlER FAstal 02 MAS & HAZA7)IL(MgS0), TEAIATH. Ayt A 22

mpEH S (20-70% old obAElo|E/AhE AFAlSte] MW" 4-(2-SASAEEU-3-A) o] EE AU
e 4-2-SaSAE R U-3-d) x| E 530 mgs W NS &3 7FEalete] 4-(2-SAaSA S d-3-d)ul
225 A, 4-F2E2-3-(Fgd-2-D)oldd 70 mgd W (E E3 4-(2-SASAIEEU-3-9) Ml 24l
AZPAAT. AZES 94 HPLC AollA AASt N-(4-F22-3-(F g d-2-d) v d)-4-(2-F A A S -

3-e)MA V=S SESAT. NS (Q1) 394.2 D'

AN 242 N-(4-F22-3-(FFPH-2-D)Fd)4-(fdExd)-2-wdu 2 n| =

Cl

Z
o]

HN

o”%_/
4-B2R-2-vERZHEZ 4 g& W QoA oetEl &3 A AEste] 4- (EE)-2-WENzUEHS o
Aok, 4-(olgEl)-2-HE il ZzUEL 2 g& WY RS E3 WAF 4-(dEsxd)-2-vEeizUELS A
ok A-(EEEd)-2-vwEizUE" 2.5 g WY T2 Ed dhEAA 4-(dEEEd)-2-vwEuH RS
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[1047]
[1048]

[1049]

[1050]
[1051]

[1052]

[1053]

[1054]
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e 32

ot 4-F22-3-(FEd-2-d)otdd 75 mgs WY G2 FE 4-(dEesxd)-2-dEwxil
SPARAT. AES A HPLC ZellA AAlste] N-(4-S2=2-3-(I2d-2-9) 9 d)-4-(E =32 d)-2-1

N a2
i 2

)

H=

53tk NS (Q1) 415.0 (D'

mim

AAld 243 2-F22-N-(4-F22-3-(F g d-2-)dd)4-(Esxd) A =

E

-ERBA-EFLENEYEZ 4 g& W QA oetEl &3 A Algste 2-FR24-(dEE)MxY

S Y. 2-FEEA-(EEOHEYEY 2 ¢& WY T8 T3 WS$AA 2-F22-4-(oHE )Mz AHS
(e}
&

o nt

AT 2-FERA-(HE MR 1.5 g& WY RE T8 WeAA 2-FREA-(EExd)izits
shth. 4-FRE-3-(VFd-2-)obdd 75 mgE WH GE Tl 2-FREA-(HEEd)Nzte] A
ABES 947 HPLC BolA gAlste] 2-S22-N-(4-F22-3-(F g d-2-d) s d)-4- (=)l

= Z=apnh NS (Q1) 435.1 ().

Mox% Jn o

e

AAlel 244 2-2REN-(4-S2E-3-(IHd-2-d)dAd)-4-(claZ2d s d)HA =

Cl

-FRZA-ZFORAZUEY 2 g& WY QoA 2-X2WE S 3 ARt 2-FRE-4-(0] AT ZIE S
HEUEZS ATt 2-F22-4-(0]AZ2IE|Q)HZYED 1.6 ¢ I TS 58 9-3AA 2-F2=2-4-
(ol2Z2IE ) HlEE Ao, 2-FREA-(C]RZ2IE UL 1 g& WY RS T3 UgAA 2-22
Z4-(o]hxrdeyd)iehs At 4-2RE-3-(FEd-2-d)okd™ 75 nge WY GE I 2-FRE-
4-(0] X R M % AZPANATY.  AAES I HPLC Aold AAste] 2-F22-N-(4-F2=2-3-

=&

mi
=
BN
>
=2

(I ¥-2-a) 7 d)-4-(o] AX 2 AL T I)MA T =S S50, NS (Q1) 449.1 (W)

AN 245 N-(4-F22-3-(FFd-2-2)Hd)4- (o] AT 2HdLET I )uxn]=

Cl

Za
(e}

HN

S
“W
7%

4-ZFQ2HIFUEL 2 ¢& W QoM 2-ZE2HE| S} A ALESte] 4- (O)AZRIEQWMFUELS A9
o 4-(elAZEIHE )MEYUEZ 900 mgs WH TE T BFSAIA 4-(o]AZ2HE| Q)M RAMS AT, 4-
At 4-FE=2-

E g

=
(I2Z2UEQ) MAA 730 ng® W RS Fol WSAA 4-(I2TRAETY)NELS =
3-(Aee-2-)ohd A 75 ngd YW GF B3 4-(oaZpdETd)mMEd] AFYAAG. AYES 94
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mim

HPLC Zgoll A AASt] N-(4-F22-3-(Fgd-2-A)Hd)-4- (o] AZ2HEF d)uxn = 53t MS (Ql)

415.0 ()"

[

Ao 246 N-(4-F2=2Z-3-(FFd-2-)Fd)-2-we-4-(dedExd)H A7)

Cl

o”S\C\)—

DMF 3 mL 5 4-BEr-2-fdulzxEY 500 mg £ JEF EHOoWEAZ 268 ng NS 147 Z¢F wuketgitt,
HES 535S ofd opAHIOlER 35t H0Z MFHTE & AXAZIL0gS0y), SEAA 2-vd-4-(wEE
OHEYEZHS At 2-vE4-(dEEHO)MFUER 400 mgs W TE 53 wHsAIA 2-vE-4-(dEE
)Ml EAS A 2-WE-4-(HEE| ) MZEAF 430 mgs WH RS T3l vhsA1A 2-wE-4- (uﬂ Sxd)dz
S FESIGY. 4-22E-3-(FEd-2-d)oldd 60 mgs WH B Fl 2-wlE-4-(wE )izt A
ZHAFAT. APES 9 HPLC oA AASEA N-(4-F22-3-(F 8 d-2-4) #d)-2-H e -4~ (uﬂ%%&é)aﬂ
Au=s 5399, MS (Ql) 401.0 (M) .

AArd 247 N-(4-222-3-(9gd-2-d)#d)-6-(MEd=xd) ot =

Cl
\_{ 0
HN

7

oés\(\)
e -FZZYIZEYOIE 1 g& B 05 53 WsAA vE 6-(MEsXd)YUIZE|ES 5313t W
g 6-(MEsXdYIEHUE 1 g& WY NS B3 7IeEsehd -(Mesxd)yaeis Ak, 4-22
2-3-(Igd-2-)otd A 100 mgS U 2 B8 -(MEEXd)YIE N AZHAAY. AHES I

=]
HPLC “gol M ZgAlste] N-(4-22=2-3-(Fgd-2-d)dd)-6-(MEExd)Yaetr| =8 53830k NS QD)
388.1 ().

Ao 248 N-(4-F2ZZ-3-(Fgd-2-d)Hd)-2-vEd-4-H d I g v d-5-Ft 2 EA 0 =

Ci
HN:
/\N
~

4-222-3-(F g d-2-)obdd 50 mgS W GE T3l 4-vE-2-s 5T ve SRR AEP A
e 9 IPLC FellM Akl N-(4-2 2 2-3-(F] 2] 9-2-2) ) -2-d-4-dd 9 e v | -5-7h 2 5 A =

= =39tk NS (Q1) 401.1 (D).
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[1064]

[1065]
[1066]

[1067]

[1068]
[1069]

[1070]

[1071]

[1072]
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Aol 249 N-(4-F22-3-(9] 2 9-2-9) 3 D) -1-(4-=F2. 29 ) -5-v - 19| 2pE-4-7F 2 5 Abv] =

cl
\_/ 0
HN
RO
F
4-ZF22-3-(Fgd-2-D)otdd 50 mgS WY 2 Ed 1-4-ZF e =29d)-5-WE-1H-9 &F-4-71 252 2
AZHA A, AAES 94 HPLC 4 oﬂ*ﬂ AA S N-(4-F22-3-(F g d-2-9) A d)-1-(4-ZF Q0 25| d)-5-

W h-1H-9) 2} E-4-7h 2 BA =8 53T NS (Q1) 407.0 (D'

AAd 250 6-FZ2-N-(4-F22-3-(FFPd-2-2)Fd)JFeo}lr =

Cl

AN
O

HN

g2 29e 10 ol T 4-F=22-3-(Igd-2-Y)oldd 450 mg, 6-FEZZUIE|Y FZEEto|= 427 mg ¥ PS-
DIEA 1.9 g8 E3H&S AY7IeIM 343 B¢k Agselek. W EFE2S ofdfsla HImzvdon AHst
Ak, AL FEFAA -FEE-N-4-FE22-3-(FYPd-2-D)Hd) Yzl =2 535190k, MS (Ql) 344.2

+

an .
AAld 251 N-(4-S22-3-(9gd-2-¢)3Ad)-6-(4-o & H & -1-F) Y I ol =

Cl

Z
O

HN

W FE BuOH 0.5 mL & 1-dg3 s etz 93 w 2 6-FRE-N-(4-FE22-3-(Fgd-2-d)Fd)Uzmeolr| = 50
mgS AREste] FelEiitt. G4 HPLC AolA AAlste] N-(4-E2=2-3-(F g d-2-4)3d)-6-(4-ol & 3] 7 &} -
1-d)yzEolm =& FE3519 T NS (Q1) 422.0 (M)
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[1073]

[1074]

[1075]

[1076]

[1077]
[1078]

[1079]

[1080]
[1081]

[1082]

[1083]

ZIHSd 10-2016-0058972
AAlef 252 N-(4-F2E-3-(Fgd-2-9)9d)-6-(4-(2-3| =F Ao &) I 7| &}zl -1-Y) U I - ofpr| =

Cl

H}

W FE BuOH 0.5 nL & 1-(2-3|=E2XdeE) 9 Hgd 90 W ¥ 6-FREZ-N-(4-F22-3-(FFd-2-d) 7)Y
Ao = 50 mgg AREEkel FAEGIT. 94 HPLCE AAStY N-(4-F22-3-(IFH-2-)9d)-6-(4-
(2-8| == Ao e) T H e} H-1-) U FElobn =2 53150tk NS (Q1) 438.0 ().

AAe 253 (R)-N-(4-ZFE2-3-(F g d-2-2)Hd)-6-(2-3| =2 A Z 2 Foln| 1)U FE o] =

Cl

ZN
(o]

HN

.......

U FE BuOH 0.5 mL & R-1-o}R|%=-2-Z 238 57 w % 6-FE22-N-4-F22-3-(Fgd-2-)Ad) ==
o= 50 mge AH&Stel ST A HPLCE AAlstel (R)-N-(4-F22-3-(I] 2 d-2-d)d)-6-(2-3 =
ZAZggol ) YaEloln 22 £5890. NS (Q) 383.4 ().

e 254 (S)-N-(4-F 2 2-3-(F2|d-2-2) 3 d)-6-(2-8| =FA| Z = Zoln| 1) Y st el o] =

Cl

AN

0
HN

7 N Ho

HN

U FE BuOH 0.5 mL % S-1-o}R|e-2-Z 238 57 W 2 6-F22-N-4-F22-3-(Fgd-2-d)Ad) ==
ol = 50 mgE AREate]l FaETE. 94 HPLC = AAste] (S)-N-(4-FZ2-3-(F]2)d-2-%)7d)-6-(2-3]
=2zl ) REloln =2 559tk NS (Q1) 383.4 ().

AAld 255 N-(4-F22-3-(¥gdd-2-)Hd)-6-(2,6-trErREZ g w)Yaolu| =

Cl

ZN
o

HN

- 139 -



[1084]

[1085]

[1086]
[1087]

[1088]

[1089]
[1090]

[1091]

[1092]
[1093]
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W FE BuOH 0.5 nl & 2,6-CIWEREZZH 90 w % 6-FEZ2Z-N-(4-F22Z-3-(Fd-2-) )Yz o}
= 50 mge AREsle] it 9t HPLC 2 AAlske] N-(4-FZ2-3-(J g e-2-9) 3 d)-6-(2,6-tmEd

il

Zoe)Yadon =2 589 NS (Q1) 423.4 (D'
Ao 256 N-(4-2 2 2-3-(F 8 d-2-9) A d)-6-(4-3| =5 A g A 2] d-1-Y) Y I opr| =

Cl

e

OH

i
e

AW F & BuOH 0.5 nl F 4-3|=m A dele 74 g W 6-FREN-(-FR2-3-(3 2 H-2-2) )Y gl
=50 mgg ARESRY] ST o4 HPLC 2 Alske] N-(4-2 R 2-5-(3)2)e-2-9) ) -6-(4-8] =5 A 5]
g-1-ol)U mElol =2 SEaolnh. NS (Q1) 409.3 ().

3] -
Ao 257 N-(4-F22-3-(Fgd-2-)dHd)-6-(3,5-t v E-11-v g Z-1-Y) Y ojm =

AC)

c
/
N 0
HN
7

NN

Q!
F2UEF 21 mgS DWF 2 L 3 3,5-UWddgZE 84 ng &% 71etivt. Wk E3ES 108 FeF wvlet
i, 20 6-FEE-N-4-FEE-3-(FEd-2-d) D)y IEeu = 100 mgs 7Fskith. WSS 16A13F <t
140CE 7HEsitt. =328 MeOHE AAstm STHEAAY.  AHES 94 HPLCR AASIT N-(4-F 22~

3-(3] 2 9-2-9) d)-6-(3,5-T] v & -11-3] e} - 1-2 ) el olu| =2 S5tk NS (Q1) 404.3 ().

AAd) 258 N-(4-Z22-53-(F 2 T-2-Q) D) -6-(3-9 27 A2l B-1-2) ) e o] =

ci
/
\ N o]
HN
7
N
o
NH
W FE BuOH 0.5 mL = I #}3-2-& 29 ng ¥ 6-FEZ-N-4-FZE-3-(¥gd-2-)Hd)yzZEoln= 50
ngs Agste] sttt 9AF HPLC Aol A AASte] N-(4-F22-3-(F g d-2-9) 7 d)-6-(3-2 43 7 2l -

1-)yaeoln =2 £5890. NS (Q1) 408.3 ().
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[1094]

[1095]
[1096]

[1097]

[1098]
[1099]

[1100]

[1101]

ZIHSd 10-2016-0058972

Al 259 N-(4-F2Z2-3-(IFd-2-¢) 39 )-4-2-ZAaF A G -1-d) A v =

Cl

Z
O

HN

&

EF 10 mL 5 WY 4-22 WX o|E 1 g, 4-Boc-HH &A= 920 mg, EHAFZFE 1.1 g, NN'-tjudd=g
W32 mg ¥ 20rdgE 70 mg EEES UEE AxAA WHSTldlM A7 FeF 150TE
Gk, HhS EFES oY opAHIolER 34l H0= AFHI & AFXE(MgS0,), AT, A
7t A ARnE1E T (20-80% 1 ool B/ = A Aste] tert-HE 4-(4-(MFA7FE R L)-3-5 4
A HR-1-7I2 54 YO ES AUt tert-FE 4-U-(WEAFIZR L) HD)-3-S 4T 2 -1-7t2 5 A 2 o]

E 500 mgS W NS E3) }Tfoﬂo}oq 4-(4-(tert-H-EAN 72 R Y)-2-2 2T g} -1-L )l =4S A,
1-ZF22-3-(Jgd-2-d)oldd 100 mgS W GE =8 4-(4d-(tert-F-EAFIEHY)-2-2 497 e} 2-1-24 )
20k AZPAFT. 6k ‘t?} S JE ofAEHolER A5t 0.1 N FASUESF 2 A5z AHE 3

AZA 71 (NgS0.), TEAA tert-FE 4-(4-(4-F2Z2-3-(F g d-2-) 72 rd) v d)-3- 2 9] o 2} 2l -

I-tzEddel g Ak, 23 tert-Pd 4-(4-(4-222-3-(9 2 H-2-2) W I 72 e ) ) -3-% 49 o]
gR-1-7l2 24 g0l E 300 mgS " HO0E TH3t= TFA (2 nb)E 1A17F ok Agsdnt. wks 23&S
ZHA 73 2 YAES 94 HPLC AolA] AASE N-(4-F22-3-(FFd-2-9) 7d)-4-(2-2 27 7 g 71-1-
)MA T =S SEaT. NS (Q) 407.3 ().

A 260 N-(4-F22-3-(Fd-2-) 3 d)-4-(4- & -2-2 23 v 2} 7 -1-L ) Wil A v =

Cl

Z
O

HN

N-(4-F22-3-(F g d-2-) ¥ d)4-(2-2 4] F2t-1-D) A v = 120 mgS DNF 2 mLoll &3iA7]x, =2 v
WD EELHB = 53 mg, YEF EFoMISEAEZE =eto]= 187 mg, AcOH 0.2 nLZ A sk, 16417+ &2
ket & Wkg SRS A7, 2 AHES 94 HPLC AelA AASIY N-(4-F22-3-(F -2
o) HY)-4-(4-¥ 8l -2-& a7 F @@ -1-e Ml A u =2 Z=S3590h NS (Ql) 421.3 ().

gL

1
~

AAld 261 2-obH| =-N-(4-F 2 2-3-(F] g d-2-)dd)-4-(FE 2 )i H =

Cl
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[1102]

[1103]

[1104]
[1105]

[1108]

[1109]
[1110]
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HE 4-(ME&¥d)-2-UEZHZO|E 2.2 ¢g& W & E3 vrAA e 2-ofn] —4-(HE&Ed )l 2o
olEE A}, dHE 2-ofu|x—A4-(WEEFEY)H I O]E 500 mge WH MES E3 rteEdste] 2-ofu|x-4-
(e d)fzas AUy, 4-F22-3-(IFd-2-D)opdd 100 mgs WY GE T 2-opn| —-4-(HE&E¥F
Azt AZHAIAT. AEES 94 HPLC dollA At 2-ofu| e-N-(4-F 2 =2-3- (I g d-2-¢) ] d)-
(R ETDNAN =S FESGTH, NS Q1) 402.0 (D'

e 262 2-obA Eotn] m-N-(4-S R 2-3-(J 2 d-2-) s d ) -4-(ME =) uA =

cl
\ /
N 0
HN HN«(
o)
o‘%_

0CA ol e 2ol = 20 UE gd 2 ml 5
2-0l| =-N-(4-EF 2 2-3-(Fgd-2-) A d)4-(HEEx )R = 90 mge] &Ho 7}k, ®bg EES
ooz ALHES S oAz B WUt WSS MOHE AFFT FWAAG. AHES 9 HPLC
el A AAse] 2- OWEO}“]E N-(4-F22-3-(Fgd-2-)Hd)4-(HedsX AR =S F=535%H. NS

(Ql) 444.0 an’.

Ao 263 N-(4-FZ2Z-3-(Fgd-2-A)Hd)-2-2 2 T4-(ME & d)Mx|n=

cl
/
\_y/ o
HN I
o/"%_
e 2-ofu] —A-(mEEx )Wl 2o o] E 600 mgs HO0 4 mL % g S 1 Lo &9 ZEpith. &S 0
T2 YZA 714, B0 1 L F oFFANYESR 206 mg &84S AMA3| 7ttt Wb EFES 2417 59F untk

Sta, 0ColM HO 2 mL 5 LR=3ZF 782 mg &S Hrletdtt. WkSEo] ALo7 ey s 3la 54
b Fob awEditt. EFEES oY olAHOIER FEUY. @3 f7] FEES E3HE NaS0:E AFHT
T AFXAFIZMNgS0y), FEAAT. Ayt A AZefEad(5-50% oY olAlElo|E/ A2 HAste] wE
2

~20E4-(MEdEsXxd)lEdolESE It WY 2-8 0 EA4-(MEsx )Mz olE 160 mgS WH NS &

2

‘B‘HT—S}-O:} 2-2 9 T-4-(H

]

g ATt 4-FERE-3-(IFd-2-d)otdd 60 mgE WY GE
Lr-4-(MEdExd)mz

E

ZFARS
dol] AZHAZT, AAES A HPLC Aol A AR N-(4-Z = 2-3-(3]
X DHMAN =S S5 NS Q) 513.0 (D).

%
N
1:0 r—{m
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[1111] AAld 264 N-(4-F&22-3-(7 g d-2-9)#)d)-6-((3S,5R)-3,5-t) | D3 F &} 1 -1-9)-2-H D Bl o}m| =

c
-y 0
HN
7 N

N

O
[1112]
[1113] He 22 Z=2o]ES 3= 4 o (0.04 mol) E o 3-olu]|:=IREUY|EES 1A B9k 140CE 71E3

OFI —

A A2 A7

Art. DMF 4 nl & 2F (2E,47)-HE-4-(1-ol ol ] ) -5-2 AL E-2-0|| = ME 1gs Uod
A 02 AT 5, Az
=

W7ol A 408 &<t 230CTE 7FEskitt. Whg EFES oY olMHo]ER 3
A 713 (MgS0,), FEAIA %22 dd 6-3|=FA-2-wEYAE Y| EE U
6-3|=ZA-2-vd U FZE Yo E 800 mg EFES D A AA
g E3ES dg/Eo ar, fold l 122 F&390. 33§71
P A Z2alEa T (0-20% g olAlEle]E/AMN 2 FAste] oY 6-ERZ-2-vwHYIEY | EE F
el g-Fra-2-veFEYo]E 400 mgS W NS E3) 7}4%3}15}04 6-SF22-2- uﬂ‘aw FR4t
4-222-3-(Fd-2-d)otdd 300 mgS W GE
S3ES og ofAHOlER 3Asta 0.1 N FASVEF 2 dAFR *ﬂ%ﬁ& <, di/\] 7]31 (Mg804) i
-FEE-N-(4-FE2-3-(Fgdd-2-d)Hd)-2-veg ol =5 A}, WY FE BuOH 1 nl = 2,6-
gylg b 128 mg R 6-RE-N-(4-S22-3-(I - 2-9) A d)-2-mE o] = 100 mgs AHE-3He
gttt A HPLCE AAlste] N-(4-F22-3-(F g d-2-2)#d)-6-((3S,5R)-3, 5-t vl & o 7 g} 7 -1-< ) -
o-WEyFEloln =2 SEsATh. NS (Ql) 436.3 (D'

Y

@r}om“r“

y O > (o2 O o
o%éﬁqO;Q;RE

[1114] e 265 (S)-N-(4-FE2-3-(F2jd-2-) 3 d)-2-m & -6-(3-H D ¥ o] e}zl -1- ) Y - opr] =
]
7 0
HN
7 N

[1115]

[1116] W FE BuOH 1 ol & S-(-)-2-#wE3#2]z] 112 ng % 6-F22Z-N-(4-F22-3-(Fd-2-¢) 7 d)-2-ve Y
O = 100 mgS AHESt] . A IPLCE AAlEt] (S)-N-(4-F2Z2-3-(¥2ld-2-d) s d)-2-1
13|

—6-(3-vEH W A-1-e) U mEolm =2 ZEaolnh. NS (Q1) 422.3 ().

[1117] A 266 (R)-N-(4-F22-3-(¥ g d-2-)dd)-2-md-6-(3-wd m gz -1-L) Y Z & o} =,
cl
\_{ o
HN
7
N
o

[1118]
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[1119]

[1120]

[1121]
[1122]

[1123]

[1124]

[1125]

[1126]

[1127]

[1128]

ZIHSd 10-2016-0058972

= BuOH 1 mL 5 R-(H)-2-#Ea#A# 7 112 mg ¥ 6-F22-N-4-F2Z2-3-(I g d-2-¢) ¥ d)-2-H &y
M= 100 mge ARESte]l FEkgith. o HPLCR AAlste] (R)-N-(4-2 2 2-3-(I] 2 d-2-d) 3 d)-2-7]
gy Agd-1-g) Aol =8 FESGTH. NS (Q1) 422.3 (D).

[
~ ——

g-6-
Aol 267 N-(4-222-3-(F 2 d-2-9) 9 d)-2-mE-6-(3-w 2 I 7 etz -1-L ) Y e opr| =

Gl

Z
O

HN

W FE BuOH 1 mL  2-WEy)#¢R 112 mg 2 6-FRE2-N-(4-F22-3-(IFdd-2-D) ¥ d)-2-Hed Y =elo}
= 100 mgs AREste] FaEklth. 94 HPLCE AAst] N-(4-S222-3-(F g d-2-¢d)#Hd)-2-HEd-6-(3-1
gy]sfeld-1-e) U meobn =2 S5k NS (Q1) 422.3 ().

AAd 268 N-(4-Z&22-3-(3) g d-2-9)#Hd)-6-(4-(2-3| =ZA|op A &) 1] #| 2} %] -1-Y ) -2-H e Y F & o} | =

cl
\f 0
HN
7 W
N
<——N> OH
ad

N-(4-F22-3-(F g d-2-)dd)-2-md-6-(I o gt @-1-d) Yy Aol = 100 mgS W G2 AL&ste] ZEF
Akl AZHAAT. AAHES 94 HPLC AodlA] AAste] N-(4-F22-3-(F) Fd-2-2) A d)-6-(4-(2-3]| =2 A
ob e I |2kl -1-2)-2-m e IElopn| =2 =319tk NS (Q1) 466.3 () .

Ao 269 N-(4-F22-3-(Fgd-2-d)Fd)-2-we-6-4-(edExd) I e}z-1-g)JFEolr| =

Cl

e dIEFaave 6 ol 5 F8d 1.3 ol 2 1-Boc-T] 7 go] &l
Aeow 74esta TLCR RUE™HeHEA 247 o wulslal D} Hk2 o]

3] gto 2 sAMeta HO02 Ak &, AxA7]a (MgS04) SEAFY. At
AZvtEIHH (20-100% N8 olMH O E/AMZ FA S tert-FE-4- (WE&Exd)IHH-1-7t2 524
Eﬂ OJEE Y. tert-FE-4-(WEEXY)IAHHA-1-FIE2 KA H O E 930 mgg &2t Foll A 4N HCIE 24]
7F Eet Agsiitk. g A 1-(EEzd) A 11 9S 4Ad. W FE BuOH 0.5
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[1129]

[1130]
[1131]

[1132]

[1133]

[1134]

[1135]

[1136]
[1137]
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ml % DIEPA(1 ¥%) 2 1-(ME2&xd)IHA 3 69 mg, 6-F22-N-4-F2=2-3-(FFd-2-¢)Hd)-2-HL Y
o = 50 mge ARESl] . A4 IPLCE AAlEt N-(4-F22-3-(Fgd-2-) ¥ d)-2-meE-6-
(4-(MEZ&x )] A -1-) Y aeoln =2 SEa1ATh. NS (Q1) 486.3 (D'

AAle] 270 N-(4-F22-3-(Fgd-2-d) A d)-2-vd-6-H w2 &g I oln| =

Cl

Z
(o]

HN

W FE BuOH 1 nl 5 HeREZZY 78 u, 6-FEE-N-(4-F22-3-(Fgd-2-2) 7 d)-2-w g Felopn| =
90 mge AHEstel ST, A4 HPLCR AASte] N-(4-F22-3-(Fd-2-d)¥d)-2-vd-6-Eena®

Freyaeoln =g £3589, NS (Q1) 425.3 ().
AAld 271 N-(4-F2=2-3-(Fgd-2-¢)dd)-2-HeE-6-EXxd L 2L =1 Felolu] =

Cl

S=0

N-(4-ZFR2-3-(Igd-2-d) v d)-2-mE-6-F e ReZe =A™= 100 mgs W RS &3 WAz
WAES A4 HPLC AN Aske] N-(4-2RR2-3-(3 2 d-2-2) 5 D) -2-vl E-6-4 F
=% £S89 NS Q1) 457.3 (D'

2~
=

AAd 272 N-(4-F22-3-(7)gd-2-9)#Hd)-2-md-6-(2-(F E d-1-Y) o do}r] .= ) - FEl o} 1| =
Ci
\_y/ 0
HN
AN
=]

W FE BuOH 1 ml F [-(2-olr|o &) &8 d 70 w, 6-FZ2-N-4-222-3-(Fgd-2-4)9d)-2-Hd
Yz"oelu= 100 mgS AFE3sle] F85t9th. 94 HPLCE AA st N-(4-F22-3-(Fgd-2-)#Ad)-2-9g

~6-(2-(9) 22 H-1-) o Fotu] ) melobn| =8 53k, NS (Q1) 436.0 (W)
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[1138]

[1139]
[1140]

[1141]

[1142]
[1143]

[1144]

[1145]

[1146]
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A 273 N-(4-F22-3-(I g d-2-2)#Hd)-6-((2- (D olu| ) o &) (W & ) o}n)| 1) -2-W| & Y F gl o} m] =

Cl
/
\ N (0]
HN
7 N ,
= N
N—/_ N\
/
s

W FE BuOH 0.5 mL & NN N'-Egddddar]olyl 66 w, 6-F22-N-4-F22-3-(Fgd-2-9)7d)-2-
WedUagoln = 60 mge AbR3sle]l =& tt. 94 HPLCE AAste] N-(4-F=2=2-3-(Fgdd-2-2)3d)-6-

((2-(t]mEolr ) o &) (] &) o] i) -2-m &) TElopn =2 =583k, NS (Q1) 424.0 ().
A 274 N-(4-F2Z-3-(Fgd-2-)Hd)-2-vE-6-(3-F 49 HZH-1 -d)YyIeoln =

Cl

Zx
(O]

HN

W FE BuOH 1 mL & 9o 8h-2-2 84 mg, 6-FEZE2-N-(4-FZ2-3-(Igd-2-Y) v d)-2-Hdmeopu =
100 mge AR8-8ke]l it o HPLCR AAlste] N-(4-F22-3-(9]2d-2-9) 3 d)-2-v| D-6-(3-52:7)
slebd-1-a) Y sElebul =8 S5k NS (Q1) 422.3 (D

AN 275 N-(4-F2R2-3-(Fgd-2-9)#d)-2-v&-6-(3-H&-11-1,2,4-E o} Z-1-Y) I Eoln =

Cl

N-N

S

DMF 2 ml. & 3-WE-1,2 4-Ego}Z 57 mg ¥ TA2FJUIEHF 16 mg TFES 105 ¢ wwtsigdrr. 6-F==2-
N-(4-F22-3-(Fgd-2-d) s d)-2-WdYZHol = 80 mgs 7FFltt. WSS 16A1%F &<t 140CE 7143
Gtk WES EFES MeOHE AFst FTTAFT. 94 HPLCE GAst N-(4-222-3-(Fgd-2-9)dd)-

92—t € -6-(3-v &l-1H-1,2,4-E ] o} Z-1-a) ] FElo}n]| =2 53150tk NS (Q1) 405.3 (W) .
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[1147]

[1148]

[1149]

[1150]

[1151]

[1152]

[1153]

[1154]

[1155]

SIS3l 10-2016-0058972
Ao 276 N-(4-Z 2 2-3-(F g d-2-9) 9 d)-2-mE-6-(1H-1,2,4-Eg]o}E-1-d) Y ZH o} =

Cl

-

DNF 2 mL & 1,2,4-E2|o}= 41 mg @ $2JUEF 14 mgd TFELS 108 59 sy, 6-FZ2-N-(4-

FRE-S-(FHd-2-d)dd)2-vEysmdolr = 70 mgE Zhelith. WhES 6AIZF B 140TE ZFEEsitt

HhE EES MeOHRE 213kl ZHAZ T 94 HPLCE AAste] N-(4-F 2 2-3-(I) g d-2-2) ¥ d)-2-v g~
+

6-(1H-1,2 ,4-Egjo}&-1-d)UIEolneE FE519 . MS (Q1) 391.4 (M) .

AAlel 277 N-(4-222-3-(¥gd-2-9)sd)-2-mE-6-(1H-¥] 2}E-1-d) Y s opr| =

Cl

Zx
(o]

HN

DMF 2 mL = E]E]' 52 mg L /\/\ﬁl‘b}‘E 18 mg,] Z3ES 108 For wnk 5}.0:1];]_ -ZR2-N-(4-F22-3-
(A2l -2-e)s )2 e RGP = 90 S ZFEIRTE. WSS 5AZE Fo U0CE s, WE £
5SS MeOHE AAStar A HT Q4 HPLCE AASI N-(4-FZ2-3-(Fd-2-d)ud)-2-ve-6-

(-39 2 &-1-Q) Y ol =2 S5kt NS (Q1) 390.0 (M)

AN 278 N-(4-222-3-(9) 2 W-2-) o D)2~ & -6-(7) 2} 2-1-e) ] Tl o} =

Cl

HN

U FE BuOH 1 mL = 1-Boc-¥#H &% 209 mg % 6-F2E-N-(4-FE22-3-(Fgd-2-¢)dd)-2-Ed =€ o}
= 80 mgs AHEEI] St WS EFES TUAA tert-FE 4-(5-(4-F22-3-(FPd-2-L) A I}
Zntrd)-6-v e g g d-2-d) J | g} zl-1-7t 25 A Y o] EE aAt. tert-#g
4-(5-(4-F22-3-(F g d-2-d) 7t 2utR d)-6-m e v g d-2-d) g F e}zl-1-7t 2 E A o] E 150 mgS v
o] H,0Z 33 TFA (1 mL) 2 2A17HEeE Agetdet. whg EFES o9 obAHoER 3|4 A17]aL, 0.1N &
AFUEF 9 A4 A3 AzA71a (NgS0y) FHA AT, 94} IPLCZ A ste] N-(4-F =2 =2-3-(3] g

;c‘,z
t-2-91) 3| Y )-2-0 &6~ (3] F @} Q-1-2) Y ZElopn =2 SEakth. NS (Ql) 408.3 (M) .

- 147 -



[1156]

[1157]
[1158]

[1159]

[1160]

[1161]

[1162]

[1163]

[1164]

[1165]

[1166]
[1167]

ZIHSd 10-2016-0058972

AAd 279 (R)-N-(4-F2Z-3-(FFd-2-2) 3 d)-6-(2-3| =FA| Z2Foln| o )-2-vH Y ZHoln| =

Cl

Zx
Q

HN

“N HO

4
HN_)

B FE BuOH 0.5 mlL 3 R-(-)-1-o}]|%x-2-Z23& 116 W 2L 6-F22Z-N-(4-F22-3-(FFd-2-¢)FHd)-
-Hadymeoeln|= 60 mgS AFEEe] IR, 94 HPLCE AASY (R)-N-(4-F22-3-(F 2 d-2-9) ¥

U)-6-(2-8] =2 A L2 Fojr] ) -2-w &L el ol =2 E54¢ITh. NS (Q1) 397.4 ()

N)

AAlel 280 (S)-N-(4-F2=2-3-(¥]2d-2-9) s d)-6-(2-3| =FA| Z2Fofv] 1z )-2-m & Y LRl o} =

cl
/
\ N 0
HN
7 "N Ho
HN
WP FE BuOH 0.5 mlL & S-(+)-1-ol|%-2-Z 238 116 W ¥ 6-F22-N-(4-F22-3-(FFd-2-)HAd)-
-HedyFIdolu|= 60 mge AFEsle] st 9 HPLC dollA AASHY (S)-N-(4-F22-3-(F 2 -

~91) 7 d)-6-(2-3] =2 A T 2 Hoju] 1 )-o-w D IRl obu| =2 FEakgith. NS (Q1) 397.4 ().
2AAe] 281 6-(2-(1H-°]W]thE-4-d) ol " ojr] . ) -N-(4-F 2 2-3-(¥] 2| d-2-d) ¥ ) -2-vd Y IRl o} =

Cl

g FE BuOH 0.5 nl % 3]~EY 93 mg ¥ 6-FREZ-N-(4-FE22-3-(I)gd-2-) s d)-2-m by Ze opn] =
60 g% AbGetel FABGATE. G4k HPLC Aol A R AISke] 6-(2-(1H-o] W] thE—4-) ol ofm 1) -N-(4-Z 2 5~

3-(I) e 9-2-9) 3 d)-2-M g U mRloln| =& S5skeich. WS (Q1) 433.0 (D)

U=
Ao 282 6-(4-otAEF A B -1-U)-N-(4-Z 2 2-3-(F g d-2-) ) -2-md TR ofm] =

Cl

W FE BuOH 0.5 mL & 1-ofAEd gtz 99 mg ¥ 6-F22-N-(4-F22-3-(Fgd-2-d) ¥ d)-2-wd =
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[1168]

[1169]
[1170]

[1171]

[1172]

[1173]

[1174]

[1175]
[1176]

ZIHSd 10-2016-0058972

ol = 55 mgl AFEEre] Ak 94k HPLCR HASHS] 6-(4-obA T H ek
Be-2-o)sd)-2- WEyzEel =g $5ath. NS (Q1) 450.4 (D .

-1-d)-N-(4-F 2 2-3-(7]

A 283 N-(4-F22-3-(38d-2-2)#d)-6-(2,6-t e 2 Zg v )-2-HEdymeoln| =
cl
\_{ o
HN:
2N
N—>7
.

W FE BuOH 0.5 mLb £ 2,6-tHEdRE2ZY 95 2 -FR2-N-(4-F22-3-(Fgd-2-9)dd)-2-HAE Y
Fgou= 55 mgs AMEst Sk %% HPLCZ AAsIe]  N-(4-F22-3-(FFPd-2-2)7d)-6-

(2,6-0m 9B 2 e ) -2-rdymoln =2 S5, NS (Q1) 436.2 ().

‘\"5

AAd 284 N-(4-Z&22-3-(7 g d-2-9)#Hd)-6-(4-3| == A 9] #| g T -1-Y)-2-H & L] F & o} | =

Cl

OH
W FE BuOH 0.5 nL & 4-3|==2972d 78 ng 2 6-FRZ-N-(4-F22-3-(Fgd-2-d)Fd)-2-we=m
ol = 55 mgS AFEElY] ZEEA. 94 HPLCE AAS] N-(4-F22-3-(3 g P-2-Q)Hd)-6-(4-3| ==
A9 7 9-1-9)-2-vE U el b =2 4=EakgiTh. NS (Q1) 422.1 (M)

AAlel 285 6-(3-(1H-°olvthE-1-) Z 2 F o} ) -N-(4-F 2 2-3-(¥] g d-2-) s d)-2-vd Y - opr] =

cl
W W
HN N
O
P
W BuOH 0.5 nl % 1-(3-opn|:=zg3)-oln|t}ZF 92 u 2 6-FZE2-N-(4-F22-3-(Fd-2-)d)-
2+

FE Z
JelyZelolu|= 55 mge ALg&ste]l =3sl3itt. 94 HPLCE AAste] 6-(3-(1H-o]n|t}E-1-Y) T2 Holn]
)N-(4-Z 2 23— (7)) ¥-2-2) 5| d)-2-v| & ] FElelu| =2 =519k NS (Q1) 446.1 (M) .

]-F
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[1177]

[1178]
[1179]

[1180]

[1181]
[1182]

[1183]

[1184]

[1185]

ZIHSd 10-2016-0058972

Ao 286 N-(4-F2Z-3-(Fgd-2-A)Hd)-6-(o] AaF-Eolu| w)-2-H e FZRlojn =

Cl

Zx
(o]

HN
7 \N->‘
HN
WP FE BuOH 0.5 mL & o]ARdoell 70 W 2 6-FZ2Z-N-(4-F2Z2-3-(Fgd-2-2) 7 d)-2- & Tl o}n
o o

= 50 mgs AFEste] st 94 HPLC AellA AASe] N-(4-F22-3-(FFd-2-d)#Hd)-6-(°] g
olu ) —2-wE U mEloln =2 =, NS (Ql) 395.4 () .

=]
5

A6 287 2-FR2-N-(4-Z22-3-(9] 2 H-2-2) 7 d)-N N '-r] v ¥ 2] = ko] =

Cl

Z
O

HN Cl

g eolql =2 F2eol= 290 mgd W (B Ed 4-(tert-FEAFIERY)-3-F 2224 1 gd AZYA]
Ak, Hhe EIES e olMElo]ER FAISta 0.1 N HCl, 0.1 N NaOH 2 5= AHs & 7AxA)7]
(MgS0y) ZHAA tert-Hd¥ 2-F22-4-(tWg7l2rRd)H Zoo]EE ATt tert-F¥ 2-FEZ2Z-4- (T

HEe stz )M zololE 1.1gS v 0S 373 TFA (4 mb)E 242 Bk Atk whs £23d=S
STUAZ o 0.1 N HCIE 71skelch. AdE aAE o3stal HO0R AlFste] 2-F22-4-(tjvg72nts

Satglch. 4-2R2-3-(Fd-2-)okdd 100 ng& W (B T3 2-FER-4-(vigst=n}
23] AZYAZG. AR G BPLC FAA AASte] 2-FR2N-(4-F22-3-(3)gH-2-9)7]
i HelZgelu] =8 £53 50k NS (1) 414.1 (1)

i
Z
=
|
o
=
i

AAre] 288 N-(4-F22-3-(9gd-2-d)Hd)-6-(REEU-4-7t 2R d) I olr| =

Cl
/
\ N 0
HN
7 N
0

(N

)
RE2Zd 63 mgs WH GE T3 5-(MEAZIERY) I H-2-7F 2544 120mgoll AZHAIAT. §HE E£F=
S g ofMEHCIER FAEta, EstE FEHIER 2 952 AFS F, Ax2A17]2(MgS0,) TEAIA HE
-(REZHU4-7I2RY)YFEY O ES A}, dHE ~(REZHU-4-7I2R Y)Y FE Y OlE 180 mg= ¥ M
S 53] 7EEEtY] 6-(REZEU4-Jl2Rd)YAEAS Y. 4-F22-3-(Fgd-2-Y)otd ™ 100 mgS
U GE S 6-(EREEHA-Fl2Hd)YIelib AZHAZAY. AYES 973 HPLC oA AAlste] 2-82



[1186]

[1187]
[1188]

SIHS31 10-2016-0058972

E2N-(4-222-3-(vgd-2-d) ¥ d)-6-(REEd-4-7tER D) YAR =S 5330, NS (Ql)  423.4

+

an .
Ao 289 N-(4-F2Z-3-(Jgd-2-A)Hd)-3-3| == A4- (e sz dr e )wixn =

Cl

Z
O

HN

OH
o
(0]

3-3 EFA4-wEH L (6.86 g, 45.1 mmol)S wWEHE (200 mL)ell §3AI# . 1,4-YS4F 5 4N HCL (34
mL, 0.135 mmol HC1)E 7}stal &<-& 18AIXF F<F 55T = 7FEAIZTH. H—%—
E7 o" ofAE|o]E Afolol] EHIAIZTE, A FiEES CE ofAEHolE
55 Fgele] BER 13], d4E 13 AHI T NgS0,E AR 7| zﬂ“\]ﬁ ZZ 4 a2 A (6.66 g)
24 "Y 3-3 =2 A-4-vgH ool ES Ada, AASA &al ARSI WY 3-3= %A}
E (6.66 g, 40.1 mmol)E UZFZ=2wer (200 mL)o] &3jA17]12, 929 (4.3 nL, 60.2 mmol)
Fxol A YAz obdd E2e2ko]=(3.6 nl, 50.1 mmo )E A7tetodth.  &d& 18AI7te] A=
deow ZFEHES St &S 1N HC Fgdew 23], 22 13, dF= 13 AHI
WAlA, A A ©A(6.93 g)ZA HWE 3-opAEA-4-HEul o] EE Pl XM] glol At
HE 3-olHEA-4-vEHlZ ol E (6.38 g, 30.6 mmol)ES AFF3FEFA(130 mL)o] £31A]7]
(200 mg, 0.83 mmol) 2 NBS (5.45 g, 30.6 mmol) 2 A& &kaL, = t}S 3A3F F9oF 851
o7 WANZ F, §9& AFolE 5455 T AT FHUAA 2Ho FAAN aAE A
A Ed4 AZvtEaY (5% CFRRA e/t A 35% tER R/ Ete R FIhHE A A
A (4.18 @) 2A HE 3ol EAA4-(BERHE)HZ I ES 5353t W' 3-ofHEA]-4-
oo]E (2.00 g, 6.97 mmol)= HIW 0ol A AFg3te] wale] 114 (1.67 g)&2A WE 3-ofA=
Heh)wlzoo]ES da AAlgle] ALgait.  wE 3-olAEA-4-(vE &2 dm )l o o]
.83 mmol)E WY NE l%oﬂ HF=slalo] Wil 1A (1.05 g)2A 3-3|=FAl-4-(HE s d |
gAGle]l AFEETE. 33 EEA4A-(ME sz E)Mlz=At (860 mg, 3.74 mmol)S 1,4-t]
A7 Elod F=2dol= (8 mL) € DNF (5 W8 )& AHglsbal, I o2 2A13F 5 50T =
Wzt 71a, S 174 2de At od FFES tEFEZ2UE (40 mb)ddl &3IAA
E]ﬂiiuﬂ‘% L) 5 4-F22-3-(FJyd-2-D)old A (767 mg, 3.74 mmol) A&

ZF WHIA 73, Ao R VMY EE 9t tZE2dek (40 nL) o 3
= AHAdEA7IEA B(50 ml) 2 Al AEE] wdtellt. tER 2

_ﬁoL
o
y ol
QL
é
nd
[
Y
=,

R

& oo Y
>
k]
olN

M 32 o Ok BN

2
ot
Z

o o
> 3
ST mny
mﬂﬁﬁmﬁjﬁ
= e
BN

[oe)

>
S
PN
=2
= i)
B gy
éﬂ&ml‘hlri}ﬂ
ic

olo OFO K

_|_,
SE N
£ 2
>
_>Ju_L1
; o o%
o N
32 >
imlo
lﬂ
F
O
tio
—
oo
>,

=& 7kt AAdE nAE ST, NS 22 13, AR 13 AF
Al71aL, SEAIA AAS FaL olE HIERRWEom Ant AEsia, ofig F A A
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[1189]

[1190]
[1191]

[1192]

[1193]
[1194]

[1195]

[1196]
[1197]

[1198]

[1199]

ZIHSd 10-2016-0058972

AAd 290 N-(4-F22-3-(Fg9-2-2)Hd)-3-0] AR EA4-(HE s dad )X =

Cl

HN :
(o)

/
o
O

il

N-(4-FZ22-3-(FFd-2-d) ¥ d)-3-3| =F A 4- (e s X dv e )lA v = (50 mg, 0.12 mmol)E WY UE
 -ERR-2-WEZ2d (26 ul, 0.24 mmol) o2 A7t N-(4-F22-3-(Fgd-2-d)Hd)-3-0| AREA]-

(MR EEIEHIATE 19 ngS £S89 NS Q) 473 (D'

=
S

Ao 291 N-(4-F22-3-(Fgd-2-)Hd)-3-HEA-4- (e =T d e )i n=

Cl

Za
o

HN

O/

/
30
0

N-(4-F22-3-(Jgd-2-4) ¥ d)-3-3| =2 4-(Med L Exd e Axr|= (50 mg, 0.12 mol)E WY U ¥
) Qe EmEr (7.5 w0, 0.12 mmol) o2 At N-(4-F22-3-(FFd-2-2)Fd)-3-w EA-4- (& <3 d v

E)A T 12 ngS 58T NS (Q) 431 D'
AN 292 N-(4-F22-3-(Fgd-2-9)#Hd)-3-d EA-4-(WE x| e) X n =

Cl

2y
(o)

HN
0/—

/
%0
O

N-(4-222-3-(Fgd-2-4)Fd)-3-3| =F A 4-(Me s X dv &) AR r = (50 mg, 0.12 mmol)E WH U&E
a Q9% oE (10 «0, 0.12 mmol) 2.2 A&ste] N-(4-F2Z-3-(FFPd-2-2) A d)-3-NEN4-(HEd&xd

E)MAT = 22 ngS FESHFTH. NS (Q1) 445 ().

= o

A A] o 293
N-(4-F 2 2-3-(T g d-2-9) 3 d)-3-(2-U-(ME s X D) I HZ-1-L) | HA ) -4-(Hed EE I d ) d A n] =

Cl osd

=
Z
I
(@]
k/z
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[1200]

[1201]

[1202]
[1203]

[1204]

[1205]

ZIHSd 10-2016-0058972

N-(4-F22-3-(F2d-2-A)Hd)-3-3| EEA -4~ (W EX I eHHl A v= (1.00 g, 2.40 mmol)E DMF (20
mL)oll &sA R, EARAlE (1.56 g, 4.8 mmol) 2 1,2-tjHZ X e (0.83 mL, 9.6 mmol)S 7}&ta, W&
S 50ColA 18417 For mukslqit, WHSES B2 AAsar, 10 % NaOH F&doz gdr14d3kstal, od of
AElo|ER 23] &390, oE FEES B2 18, 952 13 AHT T, NgS0,E HFA7| 3, STUAA
3]

Z23d 2d4e du ol ARZvEIYY (Y ofMHIE F 256 diHE HASIY Aol nAZA 3-(2-H=
B EA)-N-(4-F22-3-(Fgd-2-)dd)-4-(vE sz I )X v = 490 mgS ?%6}213} 3-(2-BEw
NEAD-N-(4-ZF22-3-(Fd-2-D) D) 4-(MEdEE W) AAm = (100 mg, 0.19 mmol)ZS DMF (2.0 mL)

o gaiA 7|, EMFZE (32 mg, 0.23 mmol) E tert-Fd I HA-1-7t=2E A o|E (38 mg, 0.21 mmol)E
7halSich.  ol& A2dlA 18AIF F WHkAIZ|IL, E FollA 74%5}"’ old olAHC|ER 23] FF3IUT}.
=

od olAElolE FEES 7 13, 452 13 AFHI I MgSO,E AXA7IL FIAA 242 298 A,
09s gZEauE (1 ul)d %611 A7]13L EEZF QRO EA (3 nL) o2 1A Tk Attt wEs
ZAZA7 L, Z2A9 IAS HPLC A Al A s WA mAZA N-(4-F22Z-3-(FFd-2-9)Fd)-
4—(ﬂ1%%¢éuﬂ%)—3—(2—(ﬁ4ﬁﬂa}{— -~ EADHA = 63 mgs F5IFT. N-(4-F2Z2-3-(F2d-2-d

ﬁﬂé)—zx—(uﬂ%%zgu&]é)—s—(z—(ﬁ%Jﬂa}{ - EADMA T = (30 mg, 0.047 mmol)E TEFEEWE (1.5
mL) 2 THF (1.0 mL)ol]l &3jAAT. N-o&-N- O]Ani.ﬂui_q— 2-obal (18 g, 0.10 mmol) 2 wWEtExd 2
2glol= (4 @, 0.051 mmol)E 7halaL, WhES ARoA 72A17F FF wikelivl.  F7E N-old-N-o|Ahx R
ALz g-2-017 (9w, 0.051 mmol) 2 WEte¥d ZFEo|= (4 u, 0.051 mol)S 7}atiL, 247+ <t
Wekgleh. HEEEd FREel= (4w, 0.051 mmol)E F7EE 7bE &, 2A17F ok wNkA7) AL, FEAIA
Aol uAE A3 olE G HPLC AolA At N-(4-F22-3-(F g d-2-)Hd)-3-(2-(4- (e d)
Hepa-1-2) o HA)-4-(Md =T v D) MAu = 8 ngS 53k, NS (Q1) 607 ().

o]

Ao 204 N-(4-F22-3-(dgd-2-) Al d)-4-(ME = 2w 2 )-3-(2-(3-5 23 | gh-1-L ) ol FA]) wll 4] 1]

=
L=

Cl

8 mg, 0.13 mmol) % I #H&F-2-& (11 mg, 0.11 mmol) 2 18A]%F

ol sttt #SES 50T 247 o Jfdetal, 7R E&*J’EH (18 mg, 0.13 mmol) 2 3= a}x-

2 (11 mg, 0.11 mmol)& 7}Fslet. 2A17F 3, 5% NaOH =4 7 3taL ole oA Ho|ER 23] F&8}90}.

1% SAHIOIE FEES EZ 13, dF42 13 A& F, MgSOE AFRAI71aL, 94 HPLCE AAsH] N-

(4-F22-3-(Igd-2-)H0d)4-(HE s 24w 9)-3-(2-(3-5 29 H F2-1-) AN ZAD WA = 16 mgs 5
agltk. NS (Q1) 558 (D).

3-(2-HE2EJEA)-N-4-F22-3-(Fgd-2-D) A d)4-(HeExdyeE)Ar]|= (50 mg, 0.095 mmol)=
} 1

AAle 295 3-(2-(4-oFAE I H A -1-) AN ZA)-N-(4-F 2 2-3-(I g d-2-D) A d)-4- (e &z dud)

&3

A

Cl
_ Yo
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[1206]

[1207]

[1208]

[1209]

[1210]

[1211]
[1212]

SIES 10-2016-0058972
3-(2-B 2 H o EA])-N- (4—%;;—3—@&1%2—0‘)311%4_)—4—(1:%1%’“&‘%_11%1% tﬂ_ Aul= (50 mg, 0.095 mmol)E
DMF (1.0 mL)ol] &3jAX 7] EAF2-% (18 mg, 0.13 mmol) 2 1-(FH&R-1-L)dE= (15 mg, 0.11 mmol) o2
18AIZE &< Ak, WhES 50T 2A1ZE &9t 7tEsta, F72 AR EE (18 mg, 0.13 mmol) 2 1-
(mﬂa}x -1-)ol = (15 mg, 0.11 mmol)& 7FatQith. 2A1%F 3, 5 % NaOH Zoll Al 2R3t o|e olAHo]E
2 23] FZ&3gth. dE olAHOE FEHES B2 13, dF52 13 AFHI & NgSo,E AXRA|7| L, I
HPLCZ At 3-(2-(4-otAE A H-1-d) AN EAD)-N-(4-FZ22-3-(F P d-2-d)Hd)-4- (s dve)
WA= 18 mgS FEST NS (Q1) 543 ()

)
Zr

AA e 206 N-(4-2 2 2-3-(3] 2] -2-91) # ) -3-(2-(2,6-T M D B2 ZF 2] 1 ) o] B 4] ) -4 D & E D v &) ull 2] )
Cl
\_/ %0
N @]
HN /__/N—J>__
O
/
\:O
o]

5-(2-B 2 WO B A N-(4-2 2 2-3-(7 2] 0-2-) A D) 4- (L& XD EDMAT = (50 mg, 0.095 mmol) S
DMF (1.0 mL)ol] &aiA17]3 e4bHE (18 mg, 0.13 miol) 2 2,6-TWER =% (14 40, 0.11 mol) &2 A
S, ALoIA 18A7F B WWHTE, WSES 5% NaOI FolA AFEL oW obAHOIER 23] 23
th. ol" opAHO|E FEES B 18], dF2 13 AHE T NgS0,E DAL, 94 HPLCE AAse] N-
(4-22 2-3-(7 2] 0-2-2) D) -3-(2-(2,6-E AR 2 2 Fe] ) | HA) -4~ (DL ZLAD WA= 20 ngd 5
=skdTh, NS (Q1) 571 ().

)(4

)

AN 297 N-(4-F22-3-(9gd-2-2)dd)-4-(HEExdmE)-3-(2-RE2Z g o EAN WA n =

Cl

3-(2-BREIAEA)-N-(4-F 2 2-3-(Fg|d-2-)Hd)4-(MEExdre)HMxn = (50 mg, 0.095 mmol)E o}
AEYEZ (1.0 mL) % DMF (1.0 mL)ol] &3jA]7]L AL (16 mg, 0.12 mmol) % REZZ (10 w«, 0.11
mmol) &2 He|star, Ao 16A17F FoF wHksl . S5 SAIZF HoF 50TCTE 71dsta, o]ojA AL
2 18A17F ek lek, WEEES B FolA A oY olMHle]ER 23] FE3ITE. olE olAHOIE F
EES 25 13, 92 13 A¥E F, NgSo,E AXA7|AL, SHAA 2dS EaL ol& 974 HPLCE AAst
o N-(4-F22-3-(Fgd-2-D)dd)4-(ME & XTI E)-3-(2-RE2 Z 2| ol EA) HIA v = 30 mgS
SEagiTh. NS (Q1) 530 (M)
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[1213]

[1214]
[1215]

[1216]

[1217]

[1218]

[1219]

[1220]
[1221]

ZIHSd 10-2016-0058972

Ao 298 N-(4-F22-3-(JFgd-2-D)ud)-4-(dExdue)-3-(2-(FH g d-1-) o EA] ) el A n] =

Cl

3-(2-B 2R EA)N-(4-F 2 2-3-(¥ g d-2-D) A D)-4-(HE e F e )« v = (50 mg, 0.095 mmol)Z T
FzZde (1.0 mL)l &3} 1 1 , EFegolql (20 ge, 0.15 mmol) 2 Al (11 w0, 0.11 mmol) 22 A
glatar, A2elA 2417 Fet 6}0%} SPMEUEY (0.25 mL) % N-og-N-o| Az 2P I 2 gk-2-o}7l (25
, 0.19 mmol)& 7Febar, F7FR 45 AIZF ¢t wiksigith. RESES B oA AAsa tIFER o 2
F=sH3iTh. 1%1@11 FEES =2 13, 92 13 AHE 5, MgS0,E AXA7IAL, FEAIA LA
G4 HPLCE AGAste] N-(4-F22-3-(I g d-2-d) ) -4-(HME&x dvd)-3-(2- (3] H 2 eI~

- EANMA T = 17 ngS FE8%T. NS (Q1) 528 (D).

LSS

il
ne
fd
)
il

A 299 N-(4-F22-3-(Fgd-2-) s d)-4-(Hed ez dde)-3-2-(FJ =S H-1-) o EA ) HiA v =

Cl

/
50
o

3-(2-BE R EA)N-(4-FEE-3-(Fd-2-D) Fld)4-(d eI e v = (40 mg, 0.076 mmol)S o}
AEYUEL (1.0 mL) % DMF (1.0 mL)ol| &3jA|7]x, BAZHE (16 mg, 0.12 mmol) 2 I E2H (7 u, 0.084
mmol) &2 A3}, A-Lo|A 18A1ZF ANkAIFTE %%%% B FolA AAsa oE olMEo|ER 23] F&
StAth. dE olMEICE FEES EE 13, AR 13 MAFHS ) MgSO,E AXA7|A, TEAA 298 4
i ol& 9 HPLCE AAste N-(4-E2=2-3-(Fgd-2-9)vd)-4-(MedExdved)-3-(2-(IF S d-1-4)
EADHANE 30 mgd SESAT. NS Q) 514 (D).

AAJe] 300 3-olH|:-N-(4-E22-3-(FFd-2-)Hd)4-(esxde)ixn =

Cl

Z.
(o]

HN

s, o1t} %‘_%Oﬂﬁ I T R S R R

al
218, 4R 18 ARF T, WS0,E ARAIN D, FRAA Fue) 09 9 g 4-(BEEAD)-3-ER

ZoolE 1.82 g& ¥, ol& AASA &¥n A&, WE 4-(HEEAE)-3-UEZHZRolE (1.82 g,
6.64 mmol)E W 0914 Apgste] wARA i 4-(vdexdrd)-3-UEZHZIE 1.66 g& AL, HAl
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[1222]

[1223]

[1224]

[1225]

[1226]

[1227]

ZIHSd 10-2016-0058972

3HA &3 Abgetgith. HE 4-(Eszdud)-3-HERM X OIE (1.66 g, 6.07 nmol)S WY NS E3& H)
Fakete], XM A RA 4-(MEdEZdWE)-3-UEZ A 1.21 g& A3 HARle] A&ty 4-
(Meszxddg)-3-UEZH A (639 mg, 2.46 mmol)S 1,4-t15A4F (15 mL)o] &ajA7]aL, Elod Fxgol=
(1.0 mL) % DMF (1 W8)E A sbar, ALoA 18217 &<k, L th& 50TolA 8AIZE &3, 1 ths A2ofA
18A1F & kel gink.  F7kE 50TolA  4A17F F, & 2 AFe] Hed FRIEE IH FHVE §
S gEFRae (25.0 Lo &A1 5, N-dd-N-o]aZzdzag-2-olql (1.7 L,
9.8 mmol) ¥ 4-F2=2-3-(I2d-2-A)otd# (503 mg, 2.46 mmol) o2 Hu|slar, AolA A7} HAs =
AlZE o]l 208 Bl wwkelgitk. B Ubeta, EFES ot T A AERAIA S W A a2 A
Hd)-4-(Medexdmd)-3-HEEHNAH = 797 mgS FATt. N-(4-F22-3-(7
gd-2-d)Ad)-4-(fedExdWe)-3-HEZ A= (786 mg, 1.76 mmol)E olek& (74 mL) 2 g HCI
A3 (11) o]43&(1.31 g, 5.82 mmol)S 7}8lar 2.5 Azt B¢ 55 TR 7FE3
oA WZtA 71 A, Egeldoeldl (10 mL)S 718t &dS A71A3 sklth. SHAA FA
S 4a1, o]F dH oM HCIE FodlA &Y} sigith. &EEE AClE 54568 T AFsta, =

NG B2 23], AR 13 A F, MgSO,E ARAIF A, SEAIA A Al 1A 552 mge da, o]
20 mgS S HPLCE AASte] 3-olm) e-N-(4-F 2 2-3-(J g d-2-) A ) -4- (e LX) )lx = 13 ng

& AAT. NS (Q) 416 ().

-
"
g
fr
fr
¢
e
Ak
oo
s
me

-
\V]
=]
>
S
o
:cg
>

BB
*

of

AAle] 301 3-obA Eotn| m-N-(4-2 2 2-3-(F g d-2-d) s d)-4-(ME s x v ) iA | =

cl
7\
=N o)
HN 0
NH
Os
/%0

of

-0l =-N-(4-F 2 2-3-(Fgd-2-) A d)4-(EdEx ez v = (30 mg, 0.072 mmol)E LW V&
& olAE ZFEeo]=(5.6 pl, 0.079 mol)}t WA W] A EA] 3-ofM| Eolu] E-N-(4-FEE-3-(F -

A
2- ) d)-4-(MLD eI ) MA = 19 ngS ATE. NS (Q1) 458 ().

Ao 302 N-(5-(4-F22-3-(¥gdd-2-d)ddvt2ntnd)-2-(dedexrdve)dd)-2-HE-6-(EFEFL 2
WE) Y gloln =

Cl
/
\ N 0}
HN (o] =N F
F
NH \_7 F
/
§‘—O
(0]

3-otH e N-(4-2 2 2-3-(F g d-2-) A D) -4-(d 2 d e ) MA = (30 mg, 0.072 mol)E B VE &
3 2-HE-6-(EgZF o2 e)UaExd SF2elo]=(19 mg, 0.079 mmol)$} WFEAA, wale] mA| 2 A N-(5-
(4-F22-3-(Igd-2-d) g7tz d)2-(Wd ez dre)Hd)-2-Had-6-(Ex ZF e 2Wd) Y agon =

16 mg< ATk, NS (Q1) 603 (M)’
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[1228]

[1229]

[1230]

[1231]

[1232]

[1233]

[1234]

[1235]

[1236]

SIES 10-2016-0058972
AAld 303 3= E-N-(4-F22-3-(I g d-2-)Hd)4-(HE Ex dvd ) wiA v =

Cl

Zx
le]

HN 0 C:j
NH

3-olu| =-N-(4-F22-3-(F g d-2-) A D) 4-(We sz dre)dlxn= (30 mg, 0.072 mmol)E W V& E
;1 1

3 Wlxzd F2#o|=(9 w, 0.079 mmol)e} WHSAIA WA TA|ZA 3-WlZEoluE-N-(4-F 2 2-3-(F 2] d-
2-) ) 4-(M LD EE I ) MA T = 17 ngS AT NS (Q1) 520 (D'

AAd 304 N-(4-FZ2-3-(FFd-2-d)Hd)-4-(dEsxdre)-3-2-(FJ EZ d-1-4) oA Eo}u] =) dl x| 1]

=
=

Cl

3-opm| e-N-(4-2 2 2-3-(F g d-2-d) D) 4-(Md = xdmeH) A v = (100 mg, 0.24 mmol)E 1,4-t]%2t
(5.0 mL)oll gaA7]3L, Egoldolyl (274 p, 1.97 mmol) % 2-HERolxE H=REulo]l= (121 u, 1.39
mol) 2 A3t RESS 108 B FF 7MEsta, A-2oA 18A1ZF st wRHksith. RESES EE Al
Aekal, od oA EHClER 23] FE3IGTE. oY ofAHIOIE FEES oFelal, B2 13, AFE 13 A
gk &, MgSO,= AZXAI7|AL, TEAIA 2 2 QARA 3-(2-HERoPA| Eoln| =) -N-(4-F 2 2Z-3-(I] 2]~
- d)4-(WesxdreE)wlxn = 158 mgS AL, ol F7IE AHAASHHA &a AMESIch. =3 3-(2-H
ZROM Eoln] =) -N-(4-F 2 2-3-(I gld-2-) ) 4-(HE s d-v &) WIx v = (158 mg)E DMFol &-3f|A]7]
, N-olgd-N-o] Az Tz g-2-o}7] (61 u, 0.35 mmol) % I = (27 w, 0.32 mmol) 2 AH&|sha, 2
o Al 18AIZF FoF wwtelgitt, WHSES B AAstaL, olE ofMElo|ER 23] FE3ITE. ofE olAE o]
FEES 2 13, 952 13 AFI T NgSO,E AFRA7|a, S9AA Fae] uAS da, oF oAt
HPLCE AAlste] mae] @A N-(4-FR2-3-(Fd-2-2)¥d)-4-(dE =2 dvd)-3-(2- (9 Z2d-1-
o)ob Eotu] ) MA = 27 mgS AATE. NS (Q1) 527 ().

N

[ o R

AAld 305 4-(N-(3-(1H-o|n|t}E-4-Y) L2 ) 72 Rbo]n| = ) -N-(4-F 2 Z-3-(F g d-2-d) F )i v =

Cl

ol

/
o)
HN
Y NH
/—/_(N\/)
NH
HN

4-F22-3-(vgd-2-)oldH (687 mg, 3.36 mmol)S UvEFEZWE (8.0 ml) ¥ THF (8.0 mL)ol
faA7122, FFY (0.33 nl, 4.0 mmol) 22 Hgsta, 0C=2 Y2 AL, 4-Alofxl
mg, 3.7 mmol)E 7}ataL 1AIZF H¢F wulketgich, wEES r)FE 2R 34 s}

o
=)

au}

to N
uf

N

;T,

Q

t

|

k-
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[1237]

[1238]
[1239]

[1240]

[1241]

[1242]

ZIHSd 10-2016-0058972

As &AIZTE. &89S B2 13, A5 13 AHS =, MgSO,E HAFRA7]5L, SEAA Q@A M| uAE
da, Azt A Z294 249 azeEady (50% o2 olMHCO|E/50% HihE GAIste] Aol mAZA N-
(4-222-3-(9gd-2-d)Hd)-4-Alob=nlz v = 908 mgE YA, N-U-F2Z2-3-(Fd-2-L)Fd)-4-4]
O}i*ﬂﬂ U= (500 mg, 1.5 mmol)E o erL (75 nL)ollA <elgls) &ta, vx g2 w7t 7tdatgd. |

Zo| A WZHA7)I, HCL 7k AT 98 TR Bt 70°Ci 7tdste] AHE nAE S84
, Wxol A WZAIZIAL, HCL 7h=2 AXESAIZ Y. 1 v &84S 0Tl 18A13F 9t HES ST &
HCl 7k2=2 ohAl 23A7]aL, BE aA7E &3d w7bA] 70C=2 7F9sk &, 0CE Y2hA7]aL Ol 7h==
ANESAZL F, 0CollA 18AIF Sk BESIGITE. vt o g2, A4 7haE & FHAA A7 5 HE
PA71a, §do] HUxE w7pA] FHAAT. IFES WEEe {8A7] WP-FFERYO)E (2.57 g)& A
g 5 30w B uwkeglth.  &NE ofFste] T dY 4-(4-FEE-3-(FEd-2-) ATt ERt R )=

tlo ‘1; o

RS (e} =
olnlglo]Eol wekEA 98 dgon, oAS FTEI 4o HEEZ 45t 0.075 M fHoz wHET
g 4-(4-F22-3-(FFPd-2-)Fd 72 d ) =oludlo]E (0.075 M WEHE €9 2.0 nl, 0.15 mmol) S
B NE T 3-(H-ol P hE-4-) 2 e-1-0bvl (27, 0.23 mmol) .2 A |3ke] 4-(N-(3-(1H-o] v th&—4-

o))t Eubo] ] ol )-N-(4-2 2 2-3-(5] 2] e-2-2 ) H ) wl A u] = 83 mgs ATk, S (Q1) 459 () .

Ao 306 N-(4-F22-3-(Fgd-2-D) s d)-4-(N-(2-(F S d-2-9) o &) 7} 2ol m] = )l A m] =

Cl
\_ 0
HN
e
NH
HN

g 4-(4-ZF22-3- (u]alﬂ—z—%)ﬁﬂé?}éﬂ}‘“‘)ﬂ olujelo]E (0.075 M WgrE £ 2.0 mL, 0.15 mmol)E
W TE F 2-(FEEd-2-Y)ogebdl (28 we, 0.23 mmol) o2 A ste] N-(4-F2=2-3-(Fgd-2-4) 7

D)-4-(N-(2-(A) B W-2- D)ol D)7k ntolu] =)l u]= 90 mgS AUTE. NS (Q1) 448 (),

A 307 N-(4-F22-3-(9Fd-2-) 3 d)-4-(N-((H EF3| =2 Fe-2- d)vE) 72 on| = ) Ml x| r] =

cl
\ 7 o
HN
/—fj
NH
HN

de 4-(4-F22-3-(FFd-2-d)Hd7l=2ntEd )yl =o]mdo]E (0.075 M WEHE 8 2.0 mL, 0.15 mmol)E
1 W= =3 (HEZ3| =2 Fe-2- ‘?:l)UﬂEJO}?l (23 L, 0.23 mmol) S = =} 2] 5}
N-(4-F22-3-(F g d-2-) A d)-4-(N-((H EFs| =2 F&-2-d )y e) 7t 2 olu 2 ) HX| 1= 76 mgS A<

ok NS (Q1) 435 (M)
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[1243] Al 308 4-(N-(2-(1H-°|H|thE-4-L) &) 7t E e n 2 ) -N-(4-F 2 Z-3- (I g d-2-) # D) WA v =
Cl
N\ o
HN ﬁ y
NH
HN
[1244]
[1245] o

g 4-(4-F22-3-(Fgd-2-d)ddrtEntnd)fizelm g o] E (0.075 M WEE €9 2.0 L, 0.15 mmol)<
HOyE E8 2-(1H-o)nthE-4-) o grell (25 mg, 0.23 mmol) o2 A gldted 4-(N-(2-(1H-o] 7| t}&-4-<) o

)7k 2o v =& ) -N-(4-2 2 2-3-(7] g H-2-2D) A ) MA 1 = 90 mgS AT NS (Q1) 445 ().

H}

[1246] Ao 309 N-(4-F2Z2Z-3-(Fd-2-A)Hd)-4-(N-(2,2,2-EZ ZF Q2o &) 7t2xto|n = )Ml x| | =
Cl
/
\ o]
HN
F
—F
NH F
HN
[1247]
[1248] de 4-(4-E2=2-3-(Fgd-2-d) A d 728 = zolu]dge]E (0.075 M ®&kE &9 2.0 mL, 0.15 mmol) &
g =S =3 2,2,2-E¢ g%ﬂiioﬂ }o}vﬂ (18 ul, 0.23 mmol) ©.& =] 2] 5}

N-(4-F22-3-(FFd-2-4)Hd)-4-(N-(2,2,2-EF EF- 2o & ) 72| n = ) WX v = 56 mgS AU, NS
Q1) 433 ('

[1249] AAlel 310 N-(4-22=2-3-(Fgd-2-)sd)-4-((2,6-trEd R a2 ) (o] 7] ) v & ) -wll A] 7] =

Cl

Z
O

HN

iil

[1250]

- dvtErrd) s =oln o] E (0.075 M #&ke 89 2.0 mL, 0.15 mmol)Z
e Za) 2,6-tvdm=Z3 (28 w0, 0.23 mmol)oZ AHgdle] N-(4-F2=2-3-(FFPd-2-<)7d)-4-

((2,6-TM 9 w2 Zg) ) (o] ) &) -MA v = 74 mg2 ASITH. NS (Q1) 449 (M) .

[1251] g 4-(4-F22-3-(32d-2
H

H}
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[1252]

[1253]

[1254]

[1255]

[1256]

[1257]

[1258]

[1259]
[1260]

[1261]

[1262]
[1263]

SIES 10-2016-0058972
AAd 311 N-(4-FEE-3-(FPd-2-2) Hd)-4-(N-(3-H| EAZ 2 F) 7} 2ol n| =Y ) -H A v =

Cl
HN

NH
HN

4-(4-ZF22-3-(Fgd-2-) A d 72ty =zo|ndlo]E (0.075 M #EFE & 2.0 mL, 0.15 mmol) =
W e 23 3-wWEAZZ23-1-o}7 (23 40, 0.23 mmol) 22 A ste] N-(4-F=2=2-3-(Igd-2-9)3d)-4-
N-(3-m|EA L2 ) 7F 2ol m = o) - A1 = 68 mgS AATE. NS (Ql) 423 () .

~

Ao 312 N-(4-2 2 2-3-(F 2 d-2-9) 3 d)-4-(N-(2-m| 5 Ao &) 7k = o] m] i ) Wil A w] =

Cl

HN

U WE F8 2-vEAd el (19 @b, 0.23 mmol) o2 HE st N-(4-F2=2-3-(F g d-2-9)dd)-4-(N-

g 4-(4-FE22-3-(Fgd-2-d)Hd7lzntEd)mi=olndlo]E (0.075 M WEL &4 2.0 mL, 0.15 mmol) S
i
(2-m|EA| o] &) 7} 2ol m el ) Ml A| W = 50 mg STk NS (Q1) 409 (M)

e 313 N-(4-F22-3-(9 g d-2-9) 7 d)-4-(N-A S 2 I k2ol m| e ) fil A ] =

cl
/
\ N 0
HN
NH
HN
g 4-(4-FE22-3-(Fgd-2-d)Hd7lzntEd)mi=olndlo]E (0.075 M WEL &4 2.0 mL, 0.15 mmol) S
HH S E3) A ZF2 o (26 x40, 0.23 mmol) o2 A7t N-(4-F22-3-(Fgd-2-9) 7 d)-4-(N-A| &
zal A= uboln) el )Ml A u] = 30 mgS ATk, NS (Q1) 433 (M)

Ao 314 N-(4-F22Z-3-(Fgd-2-d)#d)~4-(o] ] = (4-HE 3 H Zh - 1-d) W e H i 2 v =

Cl

o

/
N o]
HN
N N—
N 7

el 4-(4-ZF=22-3-(Fgd-2-)AdrtEntr )i =zo|ndlo]E (0.075 M #WErE &9 2.0 nL, 0.15 mmol)
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[1264]

[1265]
[1266]

[1267]

[1268]
[1269]

[1270]

[1271]

[1272]

SIS 10-2016-0058972
E U e B 1-wEgsEd (23 mg, 0.23 mmol) o2 A sle] N-(4-FE2-3-(F 2 d-2-2) ¥ d)-4-(°]
H] - (- o) | bl -1- ) e e WA W] = 35 mgS AATE. MS (Q1) 434 (W)
A 315 N-(4-F22-3-(38d-2-2)Hd)-4-(N-Z 2729 o n] = ) il x| n] =

c

HN

_/

NH
HN

2

g 4-(4-FR2-3-(Fd-2-)Fd gl =oln o] E (0.075 M WEE €9 2.0 nl, 0.15 mmol) S
H e E3) ZEg-1-o}9 (18 w0, 0.23 mmol) OS2 A gldte] N-(4-F2=2-3-(Fgd-2-d)HAd)-4-(N-Z =

Aytzuroln =) M= = 39 ngS ATk, NS (Q1) 393 (M)

]
O+

e

Ao 316 N-(4-F2Z2Z-3-(F g d-2-)dd)-4- (o] v =(F Z&d-1-d) v & )yl A n] =

Cl

g 4-(4-FE22-3-(Fgd-2-d)Hd7lzntEd)mi=olndlo]E (0.075 M WEL &4 2.0 mL, 0.15 mmol)S
S E8 I=28d (19 xl, 0.23 mmol) 2 A 2]3le] N-(4-F22-3-(¥)gld-2-2) 3 d)—-4-(o]m = (I =¥
~1-e) e WA E 25 ngd ASITE. NS (Q1) 405 (M) .

AAld 317 N-(4-ZF22-3-(¥gd-2-2) ¥ d)-4-(N-s 7t 2 o] n] = ) #l x| m] =

Cl

HN

=

NH
HN

g 4-(4-FE22-3-(Fgd-2-d)Hd7lzntEd)wi=olndo]E (0.075 M WEL &4 2.0 mL, 0.15 mmol)S
U WS 538 obdd (21 10, 0.23 mmol) o2 A dle] N-(4-F22-3-(3 8 d-2-2)Hd)-4-(N-9 d 7} 20|
DMATE 7 mgS AATE. NS (Q) 427 ().

]

H
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[1273]

[1274]

[1275]

[1276]

[1277]

[1278]

[1279]

[1280]

[1281]

[1282]

[1283]

[1284]

[1285]
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Ao 318 N-(4-2=2-3-(F2d-2-9) 7 d)-4-(e]m| = (R 2E e ) w ) A m| =

Ci

oo

/
N O
HN
N 0
HN /

N-(4-F22-3-(3 g d-2-2) 3 d)-4-Alob =l X 1] =(300 mg, 0.899 mmol) = oll&h& 45 mLolld &&fz|3}sta
HCl= >3be olehg 10 mL2 A Zetqlth. WhgS 0TelA 39 <t RESFaL, 1 thg 343 5 75C=E 7F
Ak, 18AI7F St Aeo® WZAZ T, Wb ES WXolA WZAZIAL HCL 7h® ESPAIZ T 0Tl A
F7tE 39 et B T, N 7h=E 89S BHAA S AIRE B MEGATAL, S8 TR Fo e
2 A3t dE 4-(4-F22-3-(F g d-2-d) A d7tEnt )Ml =endo]E 0.0155 M §9S ®EJC.
g 4-(4-F22-3-(Jgd-2-) s d vtz d)w=olmgo]E (0.0155 M olgha & 17.5 nL, 0.27 mmol)&
REZY (1.0 L, 11.4 mmol)2.2 3U &<t Hsth. dges SAA7 A, AFES 94 IPLCE A st
o N-(4-FE22-3-(Fgd-2-) s d)-4- (ov](RE2Zm)mE)lxv= 30 mge AATH. NS Q1) 421

+

D .

¢

N
2y

i
+
s
S
i
=
X
=
In

AAlel 319 N-(4-F22-3-(F g d-2-2)#d)-4-(o] v = (] # 2]

Cl

Z
O

HN

O
HN

e 4-(4-F22-3-(Jgd-2-d)ddst=ntrd)fl=olu o] E (0.0155 M &9
g (1.0 mL, 10.0 mmol) 2.2 3¥ &< A sglt). dE@es AT, AFRES

(4-ZF22-3-(Igd-2-9) 3 d)-4-(o]m = (I PD-1-D)wleH A m = 26 mgS A3

o 17.5 mL, 0.27 mmol)E T
S oA HPLCZ A AsFe] N-

JNS Q1) 419 (W)

RuATY

AAld 320 AT ATdE oAl FA

ul9-22 2 XZE (Reporter) AXF - 10T1/2-Gliluc [S12] M¥E (MEF C3H10T1/2 ATCC #CCL-226 ZH-E F ;
o}-9-2~ ol AfrobAlE); A wix: 10% $-EHE4 (Fetal Bovine Serum, FBS), 10 ©$1/mL YA, 100 ug
/ol ZE#Entol Al 2mM ZFEFY, 2 10mM HEPESE ®E¥ W)z Wd o]F wjX(Dulbecco's modified
Eagle medium, DMEM)

o1 ¥ A EF - HEPM-GliLuc [MZ24] AIE (217F ®io} 78 %7F% (Human Embryonic Palatal Mesenchyme,
HEMP) ATCC #CRL-1486 =48 f#f); A4 ®ix: 10-20% $El&d® (FBS), 10 ©9/ml #YA=, 100 pe/mL 2=
ExlEnlo]Al omM ZFEPY, 2 10mM HEPES (pH 7.2)% HEH HZA 4 vlA (Minimum Essential Medium,

MEM; & < (Earle's salts) 3f)

24 A Z 2 - AFF 2A7F SHh N-gek L3 ZFA 0 E.

nlo] T 2 EFo]E = o]E (Microtiter Plate, MIP) - FAH A B8 s, AEE 96-2 MTP (WA HF 3}
vlet Z]o]-H ) ZY o8},

FAlH grobA -4 WA - 0.5% FBS, 10 &9l/mL YA, 100 wg/ml ~EFEwFO]A, 2mM SFEFY, 2 10mM
HEPES (pH 7.2)% X 3% DMEM.

PBS/Ca/Mg 2 - 0.5mM CaCl, @ 1 mM MgCl,2 BEZ% <Ak <=9 (PBS).
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[1286]

[1287]

[1288]

[1289]

ZIHSd 10-2016-0058972

A HFYH

=]
A

o
ft
g
oft
it

A Z -9 Gli ZEHEE 93] fFEEE FAESA YEEH FHAE FHIES FH13TH
S12 9 Mz24 NXEE 37T 2 5% COollA A7 wiAe] Z2 wjF FA| Aol mgatsict. A )
A 4wty MBE-AEFFAA] DACA A gagivh(Si2e] i3] 1 :20 WA 1:40; Mz249l] 3|
1:10). AZE mlolazEolH(microtitre) Z#olEe] € @& 100 0 &, 10,000 WA 20,000 Al
TE 20,000 WA 30,000 AEMZ24) 2 Zelol€E F+ L2 3)Fste] A wiR|o] 3| A A H T

B 37T % 5% CoollA 24 W= 48A17F 15t o] dst3it.

02
m{n
m (o3

53
3 A
(S12),

7t

e

=

24 WA 48A1%F EF Q) IOW_@J %, vlo]aREtoly ZYolEe] A% WA E 0.1 WA 0.3 pg/ml (S12) E&=
0.5 HA 1.0 ugg/mL (M224 o] &Y AT -FE FFACIESE Tty retAl & FAIHEA-EA v
A (2100 ) B AIFESRHER wAEITE. olojx] FUER MES 24A3F FRF QlFHo] Akt

S LEETHE
bl olm AlzAbel
=y

ZHolEe] FAF A XEH FHA B4 7|E(FE]E(Luclite)™E #4E 53
= g Wyt A S AAL 7S & F3] G5 oidlel 1:19] PBS/Ca/Mg: &3
FHo 2 AT foksiA =3pAH, PBS/Ca/MgE &3 1:12 &gsta 10 oL 2 714 u}
(1 A 71ESD ] Zhetglvk. 1 thE wle]laEEtolE EHo|ERNH 24 wiAE WY 47] 714

100 wE 7 Aol 7Fsigltt.  ZHOEE A2olA 20 WA 307 S AFHloldsta, FAAEA 2
E1 WLX}J] AdA #E S JeERE ddld 3 @9 (Relative Light Units, RLUS)E &7H2E Y

O o ok
n:q' e O{N ;O
olA

x2

(Topcount reader, H7}=(Packard)) = 01 g ~E @t (Analyst reader, Z#Fz} tiulo]~(Molecular
Devices)) & S35t 404 Algdd 2 dE9) 3FEL TxH AXEFA Gli THE FaA7= e
2 FHHEAEH, oF AT AR Liﬁ%} JAE el = Aot
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