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A7 137
247
AT 138
21
A7 139

A

P2 20149 39 20 E¥E "= 7HEY A161/968,2255 5 A FASH, ol I AEo] B Fx

O REA W 19 opEd 2y Rol

|
;o B RAAIZIZ] SRR ol AR

Al 84 El24] 71UAl AT (superfamily)oll A, ERBB s e]= 4709 /444, ERBB1(3a 374 AAF +=&A
(epidermal growth factor receptor) ¥+ EGFR), ERBB2(HER2), ERBB3(HER3) % ERBB4(HER4)ES 3>3+3ic}.
ERBB &A= AA 5AF +%25 gt=-2¢ dEXv 9l (ectodomain), @Y =35 (transmembrane) =91,

=i
ERBB1, HERZ %! ERBB4o| A= %Mgo]ur ERBB3o A= Ado] 9l AEW 71vA Zdeds F/3ch. gzr=e o
%% %47} ERBB1, ERBB3 2 ERBB49] JEr=w|ele] tha] &elwglort, HER2el tiairs SHels =] @rghr},
gte A2 an- g FEHR-oFASE APV He FEAdA e T xA ke gy, = A
}lel, HER29] AlES] LZmlE ofv] b Zt= g4 ste ERBB Hueh v FxE aAEo], s tE
2t= Age ERBBl Wiek nbgr @ oA st GEUR wtEn. ojFAlstE 8 xﬂ~ A 7IuA 24E 24
stste] A2 HANA B2 xAXYUSE ofr]gth. ERBB F&A= VA &%, X

[e]
23t 591 3 7]
4 Bojgo] 2. ¥ 2y Y3ty ERAL Og2EY air|E S5t A X /\]-“ﬂ/*gf PISK/AKT ¥ W&
Z(mitogenic) RAS/RAF/MEK/ERK AZE E &3t AXU Aot H2o th49] AaAl|=sE dAdstr]7]7] 93
27 F9l(docking site) 24 ATt G MEA, ERBB +&A19 &4 44, T4, 42 % 23, AES
9AEAE, AE 2 B AJE, o)F 2 RPN 22 g Al AHE 2] 93 dA% 215kl
9t} (Yarden et al., Nat. Rev. Mol. Cell. Biol. 2001, 2, 127-137; Hynes et al., Nat. Rev. Cancer 2005,
5, 341-354).

Az W@ Fo 22 2 AF AP oz, ERBB 584, 53] ERBBl 2 HER29] TAH @A 3= 2% P40
AR AE Y SE mdlA T A oig A $Aldriver)d F Avk. FUtR, @dstd FEA=
TE dHFEA B HolE FHFo A oF IS THEAT. A&HZA Sgste F8AY I, 3 23t
=9 A e gAY R Y IuA] EulelA o] &5t Edwole] Ao myE e th(Yarden

et al., Nat. Rev. Mol. Cell. Biol. 2001, 2, 127-137). A}stell o], ERBB &A1 A %
Z1She ERBB £ 8 TRE AR HAA Wel: W, i, A%, AYA, ¥, F¥ 2 3%, 4
AN, W, 9 B Ayl okt o] tare] bl AbF ERlEth. ERBB F&A9] o EAsE o
A oR Wl =& AdE 9 Huh g2 AE 7z o FAg QL o A xelth(Nicholson et al., Eur. J.
Cancer 2001, 37, 9-15; Slamon et al., Science 1997, 235, 177-182).

F8Ae] FAste] FEEA S 7 v WHEAdS a0, ERBBL % HER2= §F ARE 9
g Azs Wi RS Aol As HEE s, oFE 7H%—% A3 7] Zolth. FgellA ERBB 484
1 A1717] $18l, ERBB1 B! HER2°9] Al # 2 A % A 71uA
T 2uA Seedo] MLE .

[
o,
_%
rO
o
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[0009]

[0010]
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G2 A FES ERBB FEAE & SolAdor FAsta, e A 2 84 o)A st WA, A=A

A2 (endocytosis)E 3+ AE E%iil‘i—ﬁﬁ FEA9 AA, MAE Zvde] Y (shedding)2] <A 2
Wy Ajxwle] gdstel 93] ERBB w7l 4 oFslA 71 TH(Hudis, N. Engl. J. Med. 2007, 357, 39-51).
270¢] 3H-ERBB1 A1¢1 AEAY 2 3 Adoorr wE 3lgtayyle] xgowr Aol At

AAgol A wE &£ 2 Aol gl AEGNA AAE BT, FE, ASATS L3 £ 9 FRo =
A EE, AAESS = oA otz AN8E 93 sAEAY(Ciardiello et al., N. Engl.
J. Med. 2008, 358, 1160-1174). 3r-HER2 & Egt~FF 9o uwbtA (juxtamembrane) $]x]ol4 HER2 4 A ]
wuel Vel Agtath. i AFolA, EfATEFS [HC 3+ HER2 #d wE FHolk 2.09 FISH 44 %
HE Yeidle T8 2t 27] =5 do] wAle] et sl Qlo] Tk Al AEES L}EP"E} At

7 o

fm

Lo

F

f

Q1 ITellA A9 eI & (epitope)dl] Afste o2
?l, zZ7] 2 FUYS Z2E IdAE Y8 2B ao R EFRAREFT 9 TSAgA A
H Rnoz ZF7t2 W Avh(Gradishar, N. Engl. J. Med. 2012,

366, 176-178).

%A ERBB1 7|ubAl A A1 (ERBB1I) 2] 7 ®4 of&E ik 2 X755 <hlshy] 98l & f4A5 AFSste
sk deoido]l HAth. A& 7 /MY ERBBII &Rl AFEH 2 AEZEHS HZA 7vA E48 9
A3k7] Y3 okAE ERBB1 ZFHvufz Zwlel] Adasl= 714 ATP vldlg oA Alojtt. B AME Y (non-small

cell lung cancer: NSCLC) Tt #H o] nlAdew Fxlo] o], dEREGrte] HA| AES FAA %A =
I o ZH AE o]ds YeErW T (Ciardiello et al., N. Engl. J. Med. 2008, 358, 1160-1174). ERBB1 E]

1 71uA] =HQl il 43 EduolE F31 dv NSCLC A+ FEH-F o], AdEd 9 dEZEY
AgEe B U avgAolar gddawozAe X&HQ aFs gAY = k. ol FE A EdWol=

70 ERBB1 9l<=(exon) 19914 €)X 747 WA 7509 Leu-Arg-Glu-Ala F o W*EH (nested) -T2 AkA]
(in-frame deletion)o]Av}, 9& 2104 9]x] 858((L858R) N2l FAl x| of27]d X|3lo|t},

Ll il

2y, JEREY Ee AVEEY 27 W2 S A Edvols AP eEA 10 KA 14d
el A, o5 T, & Aol AA W& Al7Ish=, ERBBIS] & 200141 2] T790M Al0lE 7] FIE

L

EA Mo (gate—keeper point mutation):= X2 AA T4 50%0] AA LAEJCE. T790M & Ho]ZH-E

o ARAE FHSEa AEHQ1 ERBBL AIS F-ofshy] flsf, 2418 ERBBIIZ} /W Rlan, o5 & A 27t
A sar oy

91/4d ERBB1 ¥ HERZ ©|F JAlAloltt. A7 &7t 33HE2 Eoﬂtﬂom A A B Z x5}
A olulwal @7)e) FHATS FAgTozA TT90M Ao =

B71994 ERBBlLIE 7194 AAART 2o ts] BHu) =3 33 AgS doy|= oz BATH(Sharma et
al., Nat. Rev. Cancer 2007, 7. 169-181).

A Aol A, 249 ERBBLIQI ol g2 T17hsk ol& 19 2MAE Z-E NSCLC HCC827 MEe] 47ds A3t
AL, L858R EAWolel A T790M EAWo] in-cisE 2zt NSCLC H1975 Al Ao Ao o & ZE|d R}
5081 ©f &Fo] Ak, ey, ofdElHS ®e, 1 o] ok ERBBlOl 98 o] Fo]A|= A431M|EE H1975
BT} 1008 ool s om At &9 Atole of FAlA FehEo] T790M =AW ol A ERBBlOl thgh of
gatd aHE AT TS A FFo ELEtr] el ofd ERBBlS €3] AT 4 drke A
dzolrk. kA3 ERBB1S] 9JA17F o]de] R ERBBLI oFEolA]l AREA &% Al 5A4ES doivi HiHd
71w, A sddolAo] hek okAd ERBB19) A7 Al T790M E oA oAl 3
S 2Asty] S8l okmtEldel widt FAA AAAE A7t [dAY AT dREAE, )
olTtE] ko] WIzkst EAolE 7 T AYEEY 553 25 S Ho o
o BEFzaF FHA TTOM AP EdWHelE e s XzZs=de dEZEd 2 A Jhﬂﬁit} EAA
o= ogudE e UEAE Edke Ao® we Mt (Langer, J. Clin. Oncol. 2013, 31, 3303-3330).
ueba, A AW, 53 oFE A e A8E s anAd AsA el uigh st A 9)#A|
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RS
O Rlg
: le
~C(O)CR"=CR'CR'8, O ,-N"*C(0)CR'*=CR"CRe,
Rla 0
| R'e 0
/N i le (l)l Rif
¢ —S R
0 ,—S(O)CR"*=CR''CR, R'* ™ _§(0,)CR"*=CR'CR's,

O /3 RE
A58 R'f
0

o]al;

0 R RE o

Il | lg
_S/(R <R1f N (RAR

()

< S
,~NR'S(0)CR'*=CR''CR%, R'¢

If
, ~NR'*S(0,)CR'*=CRY"CR'®, »= =

RZT‘E Cie €4, Cos EAL, Cos EI1d, Coyp AFCIEFREA, Coyy oFH, Crops 0F2LY, R0l & FEHR

Abol o] ar;

1 1A_1B

6 ?—:}:?ﬂ%y CZ*h' ?—:}:7]1éy C.'%*7 }\]’O]%E%}_‘ﬁy CG*M O]’%y

T

2
L& Gy AOlE22SZ A, Cou oFEH, Gy oF2LZH,

L'e 8%, -0-, -5, NR- E= -C(R'R)-o]1L,

1A B,
A7l RT AR £ 59

o

o= a4, TR G €, G-

Croi5 OF2LZ, slH 2ol & FH ZALo|EFHolaL;

slel ot = FH mAte] S Hdlo]aL;

T= A%, -0-, -5-, N=, NR)-, CR)= E= C(R)y-0]1L;
U A%, 0-, -5, N=, NR)-, CR)= E=

—C(R) 0] 3L ;

Vi A%, -0-, -5-, -N=, NER)-, CR)= E= CR)y-0]1L;

CC(R)= EE —C(R)s-0]L:

Hog Fa, T2, Cs €, G EAY, G &71d, Cr

E= dEHEAL] S o] aL;

ol, g2 = YEZR,; (b) G €2, Cp EAE, Cos
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I, oy AFOIZREDZ, Coyy oFZ, Cryy o}2R7 | S 2ol = FE2AL]2Y; T (¢) -C(OR”,

1b_1c 1b_1c la la la 1b_1c, 1b_1c

~C(0OR™  -C(ONR'R ~CONRNR'R -OR = -0C(O)R ', -0C(0)OR , -OC(ONR R ~0C(=NR “)NR'"'R

1b_1c 1b_1c 1b_1c 1b_1c

~0S(0)R ™", —os<o)2R”, —0SCONR'R', -0S(0)NR'R, -NR'R, -NR"C(OR, -NR“C(0)OR, -NR“C(O)NR'R,

1b_1lc la 1d la 1d 1b_1lc 1b_1c la

R “C( NR' )NR R, -NR SC(O)R , -NR S(0).R , -NR' ‘S(ONR R R ‘SCO)NR R, -SR ', —S(O)Rla, —S(O)lea,

1b_1c 1b_1c

-S(0O)NR R~ H+= -S(0)NR R ©]aL;

la 1b lc 1d
A~
7zt RY, RO R R R E SRA0R F4

o
(@

o

6 &, Cog EAL, Cos L7149, Coy AOlE22L, Cop ©F

Y, (s oh22, S ol Ei slH Al 2ol Atk RI% R E oS0 AR ¢ 2N Axte} a7 dlH)

A2 AL R % R E olEel AFE N sk @ e zAtel 2 AL FAYw;

Zkzkel R, R 2 R v SHACRE 4, T2, G &, G EAE, Gs €719, Gy AFlEEZLA, Cou ©F

d, G ok=2dA, dH 2ol B dHzAe]E-ola

1 _ 1 5 6 7 - 7 - 1b_le Ta
o] Ag A%, R, R, R 2R F s} ojge nEm, R EE -NR R o], R'E G 2, Cog

L
DA, Cos D71, Cop ARIZZLA, Gy OFR, Gy P2 R, R0} i S zAtelF o)
77kl ¢, dAE, dIId, AelFRA, AlFRAAN, ofd, ofgdl, oj=gkd, oh2kUd, FHeRo}
1

247
2, e R, R Ao EYH % Sy RAlo| EFH AL 17] oAk, shube]l AA|FElA A, 171, 270, 37 mE
4709 A7) Q2 Adgyom X33, 449 Q= (a) 4, Ath, g2 g YERZ; (b) G €7, G &

Ad, Cos E71d, Cor ACIERZEZ, Cow oFE, Crps OFELZ, FH 2o B FERALo] S (0] 52 747 F
b= 1 ola, skl AANSFEeA, 1A, 271, 37 EE 4o N3] Q'R AuAorn xFHEh; 2 (¢)
—C(OR", -C(OOR', -CCONRR’, -CONRONR'R', -OR', -OC(O)R', -0C(0)OR", -OCCOINRR', -OC(=NR)NRR',
~0P(0)(0R")5, -0S(OR", -0S(0)R", ~0SCOINRR', -0S(ONRR, -NRRS, -NR'C(O)R’, -NR'C(0)OR, ~NR'C(ONRR',
NRCENRONRRS, NR'S(OR', -NR'S(O)R, -NR'SCONRR, -NR'S(O)NR'R', -SR', -S(O)R’, -S(0)R", -S(ONR'R’

2 -S(OMRN E@aor Adga, Z4ze R, R, R 2 R B@802 (1) 541 (i) G 27, G

o

A, Cog G701, Cor AFIERLEA, Cou oFE, Crs oF2YZ, slE|Zotd X+ sE|ZAEH ()52 7

N

W o4, alite] Aol A, 10, 27, 37} EE 47he] A7) Q' MEgow AgEh oAy (iii)

"= olZol AT N UAsk IA VA o4, shuel ANFHelA, 1A, 270, 37 E= el Aw) =
o2 A%y sHzAtol2d s At

o

=
.
=

rlr

(o]

X

a\__
742 =

O

f
o
o
—~

a) &

b

, Ao, g2 B YER; (b) Cp €7, Cos A, G E71d, Gy AlE2EZ, (4
L ok, Gy obEOHA | sElRold 2 glEEAe2E; @ (o) -C(OR, -C(00R, -C(ONRR', ~CONRONRR',
f f f g h f g h f f f g h
“0R", -0C(O)R", -0C(O)OR', -OC(ONRR', -OC(=NRONRR', -0P(0)(OR),, —-0S(O)R', -0S(0):R, -0S(ONRR',
“0S(0),NR'R", -NRR, -MR'C(O)R", -NR'C(O)OR, -NR'C(O)NR'R", -NR'C(=NRONRR', -NR'S(O)R*, -NR'S(0).R',
f g h f g h f f f g h g h =
NR'S(ONRR, NR'S(O)NRR", -SR. -S(O)R", -S(0)R", -S(ONR'R" 2 -S(0)NRR'Z o]2ojal 18o]A] ==
o= Auya; 747k R, B, R 2 RE 59402 (i) 445 (i1) Cup 9, G DAY, Cop 2714, Cos

MOl RAZ | Coy oF, Crpp oF22, d| 2ol mi s 2] 2 Lol AL (iii) B9 R'e olEe] A%
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DR I EERSES R

ot 1) SR, EE olo wel ALl YAA, ehiv] EFE, PRYAIYAA EYR = FAE
WolAl; m ol ofetdow Hgu o, ulsiE mi ATokEe] E@ Bald AT

0]
Uy N B
L] \>—Z
V= X‘N

‘LLLZ
R!

@
S1e] shabae A,

R (a) 4, Aotxe, 2 = YEZ,; (b) Cs €2, G €AY, Cos €719, Co A1 FZ2LZ, Coy ©F

1b_1c

g (s otz FEzeld, mi: dEaAte]2d™; m: (o) -C(OR', -C(OR", -C(ONR'R,
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1979, 86, 1-39; Farquhar et al., J. Pharm. Sci. 1983, 72, 324-325; Wernuth in Drug Design: Fact or
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Gaignault et al., Pract. Med. Chem. 1996, 671-696; Browne, Cl/in. Neuropharmacol. 1997, 20, 1-12;
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gum), ©JAFEE #xF(isabgol husk)®] A, FHEAMEAER~ HEddERZA ) ZH| LI EE=(PVP), H
A (Veegum), @}x ole}R ZA= e (larch arabogalactan), &% EGVIIE 9 Folfd; AEE2x, dF £9, o€
AZSZ A AZEZ A oAHOE, FHEAME A2 A 24, YEF 7HAHE A2~ Wi AS2 A, gl
ESAEAERA(HEC), Stol=FAZ2AAE2(HPC), dtol=FA ey WY AE=2(HPN0); vgd 4
E22, o & E9], AVICEL-PH-101, AVICEL-PH-103, AVICEL RC-581, AVICEL-PH-105(FMC Corp., Marcus Hook,
PA); B o5 EFEES XFsh, old dHFHA gerh. A AT g2, ks, vAdd AEEs
T AERA, 9AEHoE, e, WHE, A, A2H|E, AE, <dudzdst A
29, old AR Fevh. Ed ATE FAIEHA ZAENA Y AFA e F 3
Fol wet vh2ar, F9Ae Zlexrr f4A XTSI ARAl Be FAAE 2l ATE kAT 24
Eoll oF 50 WA ¢F 9959z AT F AUrt.

m

& TPshE, ol BYHA Fevh VUE, FE2, 2=uE, FARZ Y
oA B3 ge B4 NMAE, FEG Foz EASE A%, A 4 AAl) Azl ofs) PolA] Bau e
AL A AR AHSE 5 vk Bl AFR fAsty 24E

ek BallAle gk HEUCE; MER 2, oF Bof, WEAERA @ JMEAMYEAER 2 EA] AHE;
AA 2EA; ol wd F£2]; ¢4 A, odFE 5o, o7k 2 v 1Y e EJE; Jtudstd AER s,
dE o], AzxvtdR 2~ JtuAdsE THA, dF B0, AZAYHE; JtudsE AR, ekt ngd
AZZ2 & 5o, YEF AF SYFeolE; Zokadd ZE(polacrilin potassium); HiE, d& £,
S AR, A4 AR, gyegt dE 2 GuAes dE; Sl 4 9 o5 EHES Edshd,
ole] FHH X keth, Edo ATHE FAITH ALY BaAY &S AFe FRel wet 2, I
ALl 717t GA1 A2 ssith. ol ATH ATH 2HAES SHAE oF 0.5 WA oF 155%F% = oF
1 WA oF 5520 73 = o).

Agtst A= ZF ZHoHOE; ulavlg 2HoFHOlE, Ff: A(light) F: SYAY; 224]&; Ty

= & B9, ZTAE HEMelE 2 EgdEd ZF(PEG); Z=HolEZ4l, UEF Y-
;g3 wE, WAS, sk, S, SRS, Se9h 2 dFARE X2k a4% 4

A old zHoldolE; ofd EldolE; ¥ gg-gddelE; olrf; i, glZEY R (lycopodium); A&7}

e AggHd, oE 59, AEROSIL® 200(W.R. Grace Co., Baltimore, MD) & CAB—O—SIL®(Cab0t Co., Boston,

e, olo] B4R v Bdol AT ohASH £4BL §RAS o 0.1

Helel dEAE FRol=A  o|AEtA, CAB—O—SIL®(Cab0t Co., Boston, MA) % AW ¥|gf{ €IE
2gtsit, oldl AR et A AAAE SEHT HIH, dFvE FIEe dEd 484 FD&C &
g2 9 ELA MRC 98, 2 dola ¢tE(color lake) & olE52 E3E 5 A9 AL Egs, oo A
HA Feth. dHola dsv 848 RV TEEY g AstEel FAYe 959 E84 FHE @ 2¥=
ojlth. HEsh WekAlE Uy e AERREEH FE2dE A ¥ 2 HHUE 9 v A o]ESt o] 7]
T EE NAE ATt e 3 FES TS, ol e H A eth. ARte AvAle FaR=,
gEZ WUE, AlE, 2EAYE 2 AF #rE, dF B9, A7t H oflauers ¥ gsl, ojd s E=x
Rt 433 f3AE Agg, olFtAlol, EfgtE, MEUolE W AHEAA, oI Bo, ZySAE
) 22HE 2eSo]oo] E(TWEEN. 20), Za]eAlolgadll A=HE mi-Suloo]E 80(TWEEN. 80) % E=ijof e
Solyl o o|EE 83, old AT X grert. A A 9 BEAAE UEF JIEAWEAER S
Ae  EUIRIE, B3, oAl YER JEMEAERA | Slo|lE=EA e WudEss 2 ZhdyE
=S 23, old A v, A3 HEAE FEAY, WY 9 Zzggeidl, wizak, JEF 9
Zoo|E 9 &4FS xFeht, old A ferh. AT FaAE T2 FEE HeHolHoE, &
ZHE HxegEoolE, toddl ZFEF ExfktdolE 9 ZES A g 29 dEHEE xdei, ol
SR Zerr. AR S FEAMYE, R24E, dE 42 9 AYHS xFsh, oo dA4HA ger
freldol ALgEE A vFA AAe FF L AAFE T8, oo FAFA gev. HEs {714k
NEZA @ g2 2its Z3hsh, ol AR gket). o)akstetie AEgd FEFLS FEMREF ¢ &
AMHEFES 33, old A &
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4
oft
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Bee] Z15e, Aol $U AY WIAE AT & drks A ol Bk,
&

Bodo AFE AT T okATH 2AHEL odE= AA, H5A AA|(tablet triturate), AZA 2AR, &5
A, oF =4, wE= LA (enteric-coating tablet), WA = FE IgAHo2A AL 5 Jdut. &
|42 A e Aoy el 3l AY el &4 AES 919 M Ao ERE REste BF
2 ZgH 45 gl T ZYHe A, A, dd AAdelE, g2 Algk fEUYols) A= W AE
22 olAEo|E ZEYoES X gsl, old dIAHEA i golgo Eis uk k= WAE A7
QAL etz R BEsiedd 98 § e T IZHOoE M 4F AAott, 25 IYAHLS 5784 B4
of whul = dEow Ygl F AAlelth, HE IR SO|EFAEAER S YEF JHEAMEAER A
g 2 F 4000 2 AZTZ2 ofMEH|o|E LY EE XFs, o]d AHXA Fevh. dE IHS
T IR TES TFAA EHES FA. bt dFEALS S AAE ¥, 13 ol gy ¢4F Aol Eol
o Axd 4F A, ¥ Zdx IHHAY dAx I"HE HA ot

g fegdszs AR T 2y d7|HoERZRE Alxd
. A4 = y-filled capsule: DFC) =% &&%
8lof, a7t b A ﬁ%" g o]l gxs] 2gE,
2o Hrtol 9 7FAs)

mli
o
=
[
it
=
it
i
rr
Jo
>,
9_11
i

HE Ay A3 g dd 5y *J‘OM A4 Agd de vAEe] A4S Y] dd REAE TR F A
o A REAlE Wd- ¥ Eiﬁ—ﬁrﬂ}ﬁﬂ, 9 22BAS X¥eke, 2 7AE AEelth. el AF
d AA, vruA 9 A By HeR Aestd 7 ogdvk. AFe A B vhaA] FoFge 223 ghEy
oE, AEAH EE EE]%E]H]E}C’]E o & g dgds xFevt. olHd &S Fishe WEAE T
= B3] A|4,328,245%5, A4,409,2395 H A4,410,545% 0] AR W= AxT £ Aok, AeAE £I G4
A BaE HAATIAY AEA 77 el A Vel A A 2 28 & Ao

ol Alge AT FoE& AT 2dES F3hd, &9, e, dYgaa g AHS xFshE, A 2
WA Fogos AFd 4 Ak, fade el Az o AA Ao AAH A7A ¥ I
=, TR B 5TY 7 AT 24 Alzdelth. f3le A AR EHE v AAH Ee &,
F3A 2 REAES T3S S rt. Fgde At ow FLEHE AA @ HEAS EIeT. A o=
FNE At o7 FHEEE oY, dE Bol, A &Y L= t(AT &) Mg, dE 5o, of
AELYB=; 3 sl o9 slol=54 TS ZE FE 8, oE 5o, Z29d FHF 9 duE
S XS Q. dYANEE FYsta g slel=2gE fdolth. AHE &, oF Eol, FAR=9 ¥
& F8&dola, Eg REAE FHET F Uk, HA FAFH] A, oE 5o, FEA SEFE @ &
S Fogor AsA FAHE= TR Fo AR FHEHE AA FHA, odF 5o, EE IJNE F
AT},

o2 G835 JdA 2@ wuA TP B ATH 4 AE(S), 2 1,2-tWEAHE, gFd, EgEd,
HEgZH, Zedddl S8&-350-tdd olel2, Zejoddll ZFgZ-550-tud oe 2, Zejodd -
750~ e o Bl = (350, 550 2 750> EEjoldd FElFe dFHel Hy EAFS wIhHE e tuz
3} Rio- T Z2E-4d 228 deke AS 2geh, ool dAEA Gt oE APL s o4k
FrksiAl, odE Eof, K93} sto|EEAEFQABHD), FEs) 8}01E% | M’“(BHA) = ZeolE, el

=23
B, stol=malis, sfol=SAFutal, ojghgobn, #AH, ofrmEBA, W, &
(o)

) A
. UEEF vehteldstolE, ﬂziﬂ%ﬁ‘ﬁowlﬂélé.“‘QHOﬂﬂﬂ

2ol Aled BT Fol§ ATt 2AEES E=F HEF, vdmicelle), MAT B A AES] FHE
2 6

o 714" 2 Az 5 ot

<
FEogoz AFAEE v EA = U A QA EE 4

ELde) ATd AT+ F = AT = ST EX8 oW = Ar
AZA AFE 5 Ao MR A S Al AHEEE AR oz FanE Al 9 waAs SA,
WA W SRAE TR S ATk WEA YA E AAG] AHETE Ao ST A 9
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=, WE wE, A =, 1E UE, AS WUe, 34 ¥e, ZR2a9d ¥ 2 AW ARF FoAdE Lds
ol AHA v WgE BE Fode ol 2Adwe viEY S o] Ba A, AF Al =
A, wSIAE Al BE A, ol w4, A8 IW, v A9, PlaT, HEF R o5l £¥¢e 2
gk, e ol @AHA e, B TleAtdA g i Mdd ¥E AA 2 ¥Hs AREsh]
Az 5 0. FY AE(5)9 WE S5 B3 24 A7(5)e] dA 271 # vdds WsAA WA
- AT

WP WEe) o v 53 A13,845,770%; A13,916,809%; A3,536,8095; A3,598,12335; Al4,008,719%;
A5,674,533%.;  A5,059,595%.;  Al5,591,767%;  A|5,120,548%;  A|5,073,543%;  A|5,639,4763 ;
A5,354,556%.;  #15,639,480%;  #15,733,566%;  A5,739,108%;  Al5,891,474%;  A15,922,35635;
A5,958,458%.;  A15,972,891%;  A|5,980,945%;  A|5,993,855%;  A|6,045,830%;  A|6,087,3243;

I

A6,113,943%5;
#|6,375,987%;
A16,699,5003 ;

A16,197,350%;
#6,376,461%.;
A6,793,9363;

A6,248,363%.;
A6,419,9613;
76,827,947%.;

A6,264,9705;
#6,589,548%.;
#6,902,742%.;

#6,267,981%.;
A16,613,358%;
#6,958,161%.;

A

6,270,798%;
6,623,756%;
A)7,255,876%;

A

A|7,416,738%.; A|7,427,414%; A|7,485,322%; Bussemer et al., Crit. Rev. Ther. Drug Carrier Syst.
2001, 18, 433-458; Modified-Release Drug Delivery Technology, 2nd ed.; Rathbone et al., Eds.; Marcel
Dekker AG: 2005; Maroni et al., Expert. Opin. Drug Deliv. 2005, 2, 855-871; Shi et al., Expert Opin.
Drug Deliv. 2005, 2, 1039-1058; Polymers in Drug Delivery; ljeoma et al., Eds.; CRC Press LLC: Boca
Raton, FL, 2006; Badawy et al., J. Pharm. Sci. 2007, 9, 948-959; Modified-Release Drug Delivery
Technology, supra; Conway, Recent Pat. Drug Deliv. Formul. 2008, 2, 1-8; Gazzaniga et al., Eur. J.
Pharm. Biopharm. 2008, 68, 11-18; Nagarwal et al., Curr. Drug Deliv. 2008, 5, 282-289; Gallardo et
al., Pharm. Dev. Technol. 2008, 13, 413-423; Chrzanowski, AAPS PharmSciTech. 2008, 9, 635-638;
Chrzanowski, AAPS PharmSciTech. 2008, 9, 639-645; Kalantzi et al., Recent Pat. Drug Deliv. Formul.
2009, 3, 49-63; Saigal et al., Recent Pat. Drug Deliv. Formul. 2009, 3, 64-70; and Roy et al., J.
Control Release 2009, 134, 74-80° 71Al¥ AES X3, ool tAHHRA &=t}.
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22 fEAE Zev. 28 Al 783 A9 THAE Ttk vvkast % As AER2S opAH ol E

(CA), AERZE HolAH 1E, AERs EFoMAHOIE, (A ZEYQHolE, AEas YELE, A2
obAlE| o] E REJ#E ] E(CAB), CA o1& Fhupeo]E, CAP, CA #lE Zhuldlo]E, CA MA[Uo]E, AFZ A oA
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dellelE, CA W' AEulolE, CA Fd AXo]E, CA p-EF AFUO|E, op7} ofAHo|E, ofllRs Ef]

mﬂ rum

olAlEHIO|E, WE} 253t olAH ol E, HEl SF37 EoAHo|E, olHELH = tHE ofHHE, ZAHX
Enl 7ol EgjolyEo|E, slo]|=2a3} ofdd-ud olAHo|E, EC, PEG, PPG, PEG/PPG Z33H4], PVP, HEC,
HPC, CMC, CMEC, HPMC, HPMCP, HPMCAS, HPMCAT, Z=z](o}zm&)stz oxgHE 9 Z|(Welmd)qta o ~HZE
2 ol5e] FFEA, A&, g2EH, 2B, 7|8AN I, dgd, g, ZedHE, ZYdE,
ol 24dE, Zelxgd, Znd dgtol=, Zud d2HE 9 oHZE, dd g 2 3y gdxE ¥F
Ela=

HhEpake. gk ular 53 A|5,798,1195.¢ Z|AlE vpe} 2L v)Fo] AFHoR AR FTHHI 74 wH
of 93] F&SIHA AN =5V FAE F A, A5 vAGEAE Y ¢ . ol# s agAelH
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T84 B Feae] M o8] e F:ojo| oW 99 uhe] Hul oF2 FE9 mtyo] o3 i ALE
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AE Aol WE Fodge] oAty 2AES AYY AT Tt 7S SHEY] Y8 B vlAE vieh g
F7Fe] A YA B @A E FME 238 5

AE Al WE FAYEE FAAY vlsEAelAl ezl T U B sl weE AlxE 5 Ak
"Remington: The Science and Practice of Pharmacy, supra; Santus and Baker, J. Controlled Release 1995,
35, 1-21; Verma et al., Drug Development and Industrial Pharmacy 2000, 26, 695-708; and Verma et al.,
J. Controlled Release 2002, 79, 7-27"% ZaLgtc},
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ol ABH oAy 2B, Aol oF 10m WA oF 3m, °F 50m WA o
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& 4 e, ol B AR mofe] $4 % AN AY, 4B/TY, 2eE-9F, §4-83 % BT

S Z33h, GdAe VAol Al e Wl ol A" ¢ vk, dE S|, "Multiparticulate Oral
Drug Delivery; Ghebre-Sellassie Ed.; Marcel Dekker: 1994; and Pharmaceutical Pelletization Technology;
Ghebre-Sellassie Ed.; Marcel Dekker: 1989"E ZFarshcy,
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5,709,874%.; A|5,759,5423; A5,840,674%.; A]5,900,2523; A5,972,366%.; A]5,985,3073; #6,004,534%;
A16,039,97535; A6,048,7363; A16,060,0825 ; A6,071,495%; A16,120,75135; A6,131,570%5;
A16,139,8655.; #6,253,8723; A6,271,3595.; #6,274,5523%.; #6,316,652%; L A7,169,410%0] 71AH A

& A, ol FAHHA =,

AR
shube] AAElolA, dlgAlel ol AAR SeHE, o Sol, ek | mi XXIo SR, Ex oo
A ALFIYAA, A EFE, PRYAYAA] EFE i BANA Mol i o9 opAgHoR
Hedt o, st mb ATerES Folsls AL maksh, diabAelA ERBB A Wel, AW w4
dho) sh ool A AR, Y EE AN 98 o] Belel AT,

o 4], ERBB:= ©FA83 ERBBOITF. 54 AHA|FE|dlA], ERBBE ERBB W o)A o]t},

o] 4, ERBB: EGFRo|t}. &4 A AJoFejoll A, ERBBE ok & EGFRo|t}. 574 A koA, ERBB=
olAoltt. 57 AAIFH oA, EGFR Wolxle A4, Ay e XS st 53 AAGHAA,
EGFR WolA&= 689, 700, 709, 715, 719, 720, 746-759, 761-765, 767-775, 783, 784, 790, 796, 826, 839,
846, 858, 861 B 863°] ofw|iAl R4 S] st o]de] AA, A EE X3S et 54 AASH
A}, EGFR ®olA:= V689M, N700D, E709K, E709Q, E709V, E709A, E709G, 1715S, G719C, G719S, G719A, S720P,
AE746-A750, AE746-T751, AE746-A750(ins RP), AE746-T751(ins A/1), AE746-T751(ins VA), AE746-
S752(ins A/V), L747S, AL747-E749(A750P), AL747-A750(ins P), AL747-T751, AL747-1751(ins P/S), A
L747-S752, AL747-752(E746V), AL747-752(P753S), AL747-S752(ins Q), AL747-P753, AL747-P753(ins S),
AS752-1759, D761Y, AD761-E762(ins EAFQ), AA763-Y764(ins FQEA), V765A, AM766-A767(ins Al), AA767-
S768(ins TLA), AA767-S768(ins SVA), S7681, AS768-D770(dup SVD), V769L, AV769-D770(ins ASV), AD770-
N771(ins NPG), AD770-N771(ins SVQ), AD770-N771(ins SVD), AD770-N771(ins G), AD770-P772(ins ASV),
N771T, AP772-H773(ins PR), AP772-H773(ins YNP), AH773-V774(ins NPH), AH773-V774(ins NP), AH773-
V774(ins H), AH773-V774(ins PH), AH773-V774(ins GNPH), AV774-C775(ins HV), H775Y, P782R, T783A,
T784A, T790M, G796A, N826S, A839T, K846R, L858R, L861Q Z G863DEF-E| ztzt Z¥zloz Hed 17, 27
T a2 B B2 A4, Ay 2/%s AEE sk, o EGFR WolAol s AAE ofn|AE Al A A
M8 A& 2/xe A, e Aol k. 54 HAAIYE A, EGFR WolAl+= G719C, G719S. G719A, A
E746-A750, ARE746-T751, AE746-A750(ins RP), T790M % L858RZHE 27 Eyxow Aed, 174, 27) E&=
I By g A4, A 2/ e XEE et 54 AAdEiel A, EGFR Wol A= T790M H/HEE L858R=
a-shl. B AA oA, EGFR Wol A= AD761-E762(ins EAFQ), AS768-D770(dup SVD), AV769-D770(ins
ASV), AD770-N771(ins SVQ), AP772-H773(ins PR), AH773-V774(ins NPH), AH773-V774(ins H), AH773-
V774(ins PH) 2 AH773-V774(ins GNP EF-E] 247} Syidow MeEd, 4, 2/ v 2 B B2 44, 4
Q] W/ &S k. B AA S A, EGFR WolA= A& 19014 AA, A9 £ 23S 353
th. 54 AAekefol A, EGFR WolAE o 200049 24, A9 e S i3},

=
[op)
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=]
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54 AAIFEol A, ERBBE HER2e|th. 54 AA|FE|o A, ERBBE ok HER20|th. 57 AA|FE o4, ERBB=
HER2 wWolalloltt, 57 AAelolA], HER2 WHolAls A, 44 Te XS dfdvh. 54 HAAFEA,
HER2 ®olA|:= 309, 310, 630, 717, 719, 726, 733, 755-759, 767, 769, 775-778, 780, 781, 783, 785, 798,
803, 812, 821, 835, 839, 842, 896 = 9159] o}w|:=AF x| Ft o]e] AA, Y wE X3S TG
Sl B4 AxkElol A, HER2 WolA:= G309A, G309E, S310F, C630Y, E717K, E719G, E719K, L726F, T733I,
L7558, L755W, AL755-T759, 1767M, D769H, D769Y, AA775-G776(ins YVMA), G776VC, G776LC, AV777-G778(ins
CG), V777L, P780L, AP780-Y781(ins GSP), S783P, L785F, T798I, Y803N, E812K, D82IN, Y835F, V839G,
V8421, R896C H LOISMER-E] Z7 S Aoz AewE, 1, 27) e 2 Bu B8 22 49 2/xs X388
sk, © HER2 WolAlol A= AAIE ofu =it fxlol A ©x] /o] HE 9/he A4S, e X|3he] i},
E4 A EjollA, HER2 WolAlE G309A, L7555, AL755-T759, AA775-G776(ins YVMA), V777L, AP780-
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[0607]

[0608]

[0609]

[0610]

[0611]

[0612]

[0613]

[0614]

[0615]

[0616]

S5S0ol 10-2416358

F APog FoqH

ol 7iA" AW, H3 e W sk o] FAde AFE, i T Al o], A T FF
2 dukdgo=z oF 0,001 WA 100mg/kg A As/L(mg/kg/¥), F 0.01 WA F 75mg/kg/¥, ¢F 0.1 WA
oF 50mg/kg/¥, & 0.5 WA <F 25mg/kg/¥ T oF 1 WA <F 20mg/kg/¥=2, Y e s 202 Fojd
T Ak, o] A ¢k 5.0, 91

Wl Yol A, Folzke ok 0.005 WA <k 0.05, °F 0.05 WA <k 0.5, ¢F 0.5 W
k1 WA 20, == 9F 1 WA 2F 50mg/kg/ DY 5 .

AT FAE 93, 2ol AT kAT 2AAES AsE AR TR diF XH(symptomatic
adjustment)S 3] ¢ 1.0 WA <k 1,000mge] 5"3 A, shue] AAEelA, oF 1, oF 5, °F 10, ¢F 15,
oF 20, ¢F 25, °F 50, °F 75, °F 100, ¢F 150, <F 200, <F 250, <F 300, ©F 400, ¢F 500, <F 600, <F 750, <F
800, °F 900 H °F 1,000mge] &4 A& @%’5}% AA FEE AYstE 7 Ank. A7) kAT 2HES 1
o 13], 23], 33 % 43]5 EFste] 19 1 WA 43]¢] HJAow FoqF o+ glrt.

e, el 54 @] g 5 8% £ B T WEkE s F Adx, AME 54 sfEe] 84,
O BgEe] oAb kg B AE VI, dE, AT, T SE, AE, Aol Fo A 9 ARE, 2H] &=
ofE 2%, 54 WH T35, B A=t A 7o H9-BE oaT Aol

shibe] AAFEN A, AEE B ATH FFE, F B, I 1 T X9 FgE, BE oo Ui
AgelAA, A E3E, FREYANAA ] EdE FEv TH9Ar HolA; EE o9 Aoz 3
$H= 9, $WEE T AFSGEY JAFAE AS sk, AX AT gAY 2o AFETt
o AAIGHA, oAl 2ol Z1AE sEE, & S, 38 [ He XXI19 SEE, Ee old] ud
ALl AAA, An EFE, FEGAIEA] EFE T TH9AR WA T o9 Aoz F
S5E 9, SEE £ ATFES Fojde AL xdes, tidAlolA AE Qe oAle] Rl A
SH}

57 AAFEA, 7] AlEE o AlEoltt. 5 AAFHANA, 7] MEE ERBB BlolAE ekt

shibe]l AAFElOl A, ERBB 71U AIS Eo] Z1AH
of &l Asdeld A, kA B A
Aoz 58se o, Sviste = =
A, ERBB 71utAle] &S sk W] Bl AleEn.

ke AAEeA, dAlel el A BB, A% So, sehy [ wE XXIO SEE, £ oo wal
ALgol g4, ehivl EFE, FEAAIYAA EFE EE FAUL WA EE o)o] fAFHow 3
SEE o, gulER mE ATbRS Rdat AL TEehs, oAl B2 A0, shel A%
AN, EREB ZLblel BAE s el Badl ABaL.

54 AA el A, ERBBE o83 ERBBo|th. 54 AA|Fejell A, ERBBE ERBB ®lo|Alo|tt. 574 AHA|Efol A,
ERBBE EGFRoIth. 574 A A ekejol A, ERBBE R4 & EGFRo|th. E4 A AJ%ejol A, ERBBE EGFR Wo]Ao|t},
54 AAFHol A, ERBBE= HER2|Th. 54 AA| Yol A, ERBBE ©FA & HER20|vh. 578 AAU4efol A, ERBB=
HER2 WolAoltt. 57 AA|Fejoll A, ERBBx= HER3C|th. 57 AA[FE A, ERBB= oFA & HER3oIth. 54 4
AlFEfel A, ERBB= HER3 Wolxlo|th. 57 AA|Fefol~], ERBBE= HER4o|th. 57 AA|Fefol A, ERBBE= ok E
HER40]t}, EA AA|<Fejol A, ERBB= HER4 Wo|x]olt},

el Al s, A8 501, e 1 Ee X1 89E, e olo] resdoldEAl, %°*‘°W’<‘iﬂﬂ
EHE, 2} ol FRYAMIYAAY EFR EE BAUL WolAl; E o] opAHOR HEHE ¢
|usts, FEHE Ee d7dES B3 2o Aled detEel w83 WH, dW == 289 sy 1%4
= =

9 o

[€)
AA L ARAS 2T 5 AL 2] A4 & Anh,

A e AsAls £3 vdes T, old dAHA fevh: (1) dvb-ot=dd® Al (2) IHA
‘%“Zﬂ; (3) ACAT o= ﬂZﬂQP 22 FotHlEAdstAl; (4) tEHAICIEY, EElevtelql, vERte]Al, HE mulo]
E = A (5) FEA B AEFAA, dE 5ol, A4 wavE, 4 A¥MoE, HE
2o}, Oﬂg?’gol‘i 2 Egjopdlyt 22 AAsA; (6) opA=FvlE, opZfERRE, nldzlgd,

vt E s, dukd, Adye, shubd 8 Aol ey 2e e J—Xﬂ (7) HlFolHE=(eE 50], WE
xadl), S5 Whﬂ AAA (5 501, otR2), ded, WIEYEU=(dE &9, dd=2gys=), 4xd

o
it
0
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[0617]

[0618]

S=50l 10-2416358

FeoteE 5o, S, Jﬂrﬂc‘ﬂéﬂAﬂEJ ez (de 5, ERIYEE, 24
e ) % e HAL (8) okwEd, shEEEAl B, ohEehd

o, e qqz,ﬂéiﬂﬂ,4ﬂ§iﬂ%i,eigﬂﬂ%,ﬂi TR A
aFYE, oEfmvE, ARIVE, Wk, wauE, JZER, delell,
= ! 1&3%Z,§i4§,ﬂﬂ%ﬁ,ﬁi4§, L5
15t ; @)ﬂﬁzﬂ,ﬂ%~%ﬁ oPAIF RIS, oRAWIER, ofE ALY, of
e, Ay, ™ vtadls AeddelE, taedd,
A, deted, ERnEad, ojyzaa, Awweml,

e %qg,wzéa,ﬂ a4 delze, W

AT, ARSe, 2eAg, S2Ted, Feieay, W2, W, W5A%, WeE, o
9 AgddelE, sl AddelE, UHHE, LA, UdAs, SAATEE, se=4, Ady
&, 9B, Aed Aeddels, Aud, AuveE, X, HxA7, Helieay 3 Evul e

HaH 2ol= 494 (10) E¢ ]E A@A, FE A 2 e AR e 2 ddiabE (1)
GPIIb/TTTa AEA(lE  Fof, SHAAE, SQEIuE = 51 gzanh),  P2V(AC)  AZA(dE S,
S29E09, HEREIY 9 (S-747), AR2EE, Yigns 9 V\J}FJJ% 2o FIAA; (12) HEEY

AelE, FK506(BFaEe]22) B vadseolE Eudy) e 5445 (13) ey E, 2tajviolil = o
EFUM =S 22 F-INF FA == 7R INF 84 (14) aP2 O*XﬂXﬂ (15) 7Md s 2 WMEZESI 2

2 Hgl-ol=ddd AsA; (16) A=EHdHY] 22 G524 AA (bile acid sequestrant); (17) <=9 #A
golEet e Zg Ad AekAl; (18) FstawAl; (19) A4 2 2dF439 22 Ao 2 A AVAl-
2(C0X-2) AAAl; (20) AtelE 222, (21) ofAH =Y B Ao ER2xAgv| el 2 AZ=AA; (22) &
ERHOAE S| ERFRZEHALE, EFHEOIAE, FolErEFHHAE, HEREZFHEAE, HY
ZEREEHAE, EZFREWHoAE, ZIHAE, WXEolX T oeayi, Eae v, %ia‘:} =,
FRAYUE, 2R, Fdeds, EgQHd, oid2ge Y AnzEstER g2 olwAl; (23) XX
nEy 2o Ar=eldl A3 F 4 (endothelin converting enzyme: ECE) AIAl; (24) L-olxdelr|uAel Z&
"4 (25) A ViIa GAAl 2 A Xa AAAL (26) FEWA-gwd EdasA AAA (27)
Aﬂﬂﬂ o]E; (28) PDGF &4 xdAtel 22 4% A AAA; (29) 44 =28 F8|EHA; (30) ZepupsEr

, 22| ofEZulAeE | Aul2ElEl | NK-104 (a.k.a. ©]EMHl2EE, y2ul2ElE (nisvastatin) B+
q*ﬂ}/\E}El(nisbastatin)) 2 ZD-4522( 2 A1}~ EFEl | olElul2ElEl & HALAElYHoRE g E)e) e

HMG CoA L@ JAA; T4 ‘?lE-ﬂE]EPZﬂ(neutral endopeptidase: NEP) A A|; (31) SFFIAFAE E] o=
(& Eo], ZEEE), 2EZA/I2ERZA, Quz/Itezd A e 9 3P 22
T2 d3gA 9 SEYQE|E olMEHolEe}t e STEEA; (32) WYAAA; (33) ~vZEHE 2 Oﬂ% )

ey 2o nyPzzgol=s 84 AadA;(34) AeoiAdy e uAgLd oAl (microtubule-
disruptor agent); (35) ¥Eg|et4l, Z=AEA 9 o XEE A-Fol e ulMAd oF4GAl; (36) MIP HJAAl;
(37) Yotal: (38) PDE III fAIA (oS &, H=2EE) 2 PDE V JAA(E 5], AuvtZ, Boetd =
ntEdug) e e Iy o zdekAl AA; (39) Wb drtREols, oiE=dREL 9 gAY e AE
el AAAE; (40) a2 &8t AA(platelet activating factor: PAF) ZAdA]; (41) Al=ZEHd, AL EGS
e 2 tE ST 22 Mg w9 ZE; (42) Za Ad PSR (43) ZEd-uld Edas A AA;
(44) @i B2 71WA] GAA; (45) dld AAA; (46) 2FEA P EE AAA; (47) E2HE, HE
2uERE, ]E]rﬂﬂ &=, "—ﬂi"] ZEIAAHE ofMHOIE, EFEREIAEEE, Slo|ERIAZEE(IZEYHE), X
duEyEE, Tyoys, fezgoyEE, IiedE 9 B EEd 28 220l (48) HUHH 2
2 INF-& 3 JAA; (49) s FHH} 22 EFR AAA; (50) ofH~ER A, dAgetAl, HdsletA, =24 &
g=u] = &2} (tissue plasminogen activator: tPA), AMZF tPA, 2EJEIIVA, FZI|UA, T2H2Z
1A 2 ol Aid#olEs Zolanwzl AEAEIIUA @A E3A|(anisoylated plasminogen
streptokinase activator complex: APSAC)®} 22 A &3Al; (51) olFERRIY e EFHA &4 4%
A, (652) BEXxolawEAl AAAl; (53) LvtEHZE 49 AnstEdEet T2 ulAE|THA JA A (o] F
NEP-ACE SAIA); R (54) dpol=FAlS-dol, Z27kubd, wEg, axidddagy 9 & 3tEd 22 75
thekgk AA .

I~

54 ANFHAA, Bedol AgE SgEse] rgoz Asd ¢ dE B a¥e SE, Uy W, 4
S WS A (AE Fol, AEHAE, QEF R FF DAL AN, BELW 2 FAWE TFsh,
o] @YEA ek
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"http://www.nci.nih.gov/",

FDA

"http://www.fda.gov/cder/cancer/druglistframe.htm" 2]

o Fx=Z 48w "The Merck Manual, Seventeenth Ed. 1999"
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[0627]
[0628]

[0629]

[0630]

[0631]

[0632]
[0633]

[0634]

[0635]

[N

A FA}, HiERZ T, giER

o BAHA W, 4 WHZ; oY ECEA I S
A e, FESY WEF; LSRRG, WK, BTE, AG, oY el ojazza nesy
o= 2 WA Mool =B EFsht olo] SHHA e, MR WHFS TS olo] BHHA 2

w71 AE oheel HlAIgE AAldel o8] F7kz olslE ol

2o AFEE mRel o], EA ofolrt FAHor Aol A BAGe], ¥4, WA 4 |

AbgE Vs 2 AEE Ay gt i@, oE E9], "Journal of the American Chemical Society" ¥+
"Journal of Biological Chemistry"ol AF&% Zo| A&t FA|H o2, Agstaral st AL ofyA|q, v}
= ofol7t AAld = AN dyte] HAA AREE 4 dvk: g(Z2H); mg(EBEl 1) nL(EEEH); ul(rle]az
28); L(FE); mM(Ee]E); pM(rlola=2E); Hz(FE22); Miz(H7FIE2); mol (Ba]E); eq. (F%); hr
T hrs(A1ZH); min(R); MS(AFHE3F3); NMR(AA71EH); ESICAAHESF o]23}); HPLC(AZ % HA| Z 2w}
Eadyl = Y 91 ARvEIy); ANCHEJER); (135543 F22IE);
DCM(TI S 22w eh); DMA(N, Nt Eolh Eoln| =) ; DME(T] W E Al gh); DMF(N, -C] & EEoln]=); DMSO(T] v
g ZAtolm); DMSO-ds(S4 3t tuedZAlo]l=); EtOAc(AE olAlEHOlE); Et,0(t]old oelZ); EtOH(el
€2 )5 MeOH(HI€H-E); PE(AF olEI2); THF(E|EZIslo]=2F¢); DIPEA(N, FTtlolAZ 2 HoHolnl); TEA(E ]
oldoldl); TFA(EZEF QL EHIEAD); BOP(HXEFolE-1-U-ZA-Eg&-(Hudolu| . )-X A X5 IALEF
SRF2HOIE); HATU(2-(7-oFA-1F Wl ER|o}E-1-9)-1,1,3, 3-H EStE -2 F FAZFORE 2o E);
TBTU(O-(RIZEZ]o}E-1-¢)-N, N, N N-HESFE 25 HEHZFLZHYE); DIPC(1,3-T]o| X2 H7IH
golu =) Ms,0(HeHdE4F F545); Ne(HE); Et(od); Pr(o]h=Z=29); Bultert-F49); Boc(tert-H5A

7hEd); Bn(¥l&); Ph(#E); Ms(Hldale]lE); B AcO(obAH 0] E) .

0

1}\‘|

2

HPLC-MS #4& A& HE7|ZA 9 Waters Micromass ZQ 4000(Model MAA0S0) = UV-7FAA HE7|ZA <]
Waters 2487 UVS} A® Waters HPLC 27900.% KINETEX 4 ZA&(5uM XB-C18- 100A, 50 X 4.6mn;
Phenomenex, 00B-4605-E0)& AR&ste] Fastltt. o4 &&FA A(E, 0.05% TFA) % &FA B(CHOH,
0.05% TFA)Ith. HPLCE ImL/¥-Co2 10% B WA 90% Bo] A& Fuj& AL&3le] 8% &<k, olo]A 90% B 5-&vi

(isocratic)® 2% T<k, & 1089 Y Aoz AN &%),

obel AAd Bl dal, Gidlel &Rl G BE 2AL D AA el A8d vk @ A4
94 @ @, BE eRb CGME m@at. 9 A48 gt @, BE 9l A

Z el §4 WRES 54 N6 Age Fol AT HE 6
MeE AT Zo] oh)

A Al 1A

AL 54 24

g sstEe BESH A4S, Ax F2 A AMESte Stk oFE ERBBIO| tidt E49S, A431 A}
g XIS AEZ(ATCO) B Abg A9 AGEAE, 24k, E= HEKn AIEZ(ATCO)E AHE-ste] S48kt =dW
oA ERBBlel thah A4S, o 19041 9] E746-A7599] AHA|S zb= HCC827 A NSCLC A9t A3E(ATCC)E Ab
st SA AT, FE U4 o)Al ERBBl the 248, L858R EdWolel g T790M &Rl in-cis
Zh= 11975 AFgE NSCLC A9t A E(ATCO)E AMg-3te] S48,

U oo

ofy
et

A431 AIXE2E 10% FBS(Lonza), 1% #HUYAY-~EfEste]rl 9 2mM FFEF(Invitrogen)o] X
DMEM(Invitrogen)ol Al A&A1FtE. HEKn AlEE HKGS(Invitrogen)7} HE% EPILIFE®(InVitrogen)°ﬂH A 2FA]

Zth. HCC827 ¥ H19755 10% FBS(Lonza), 1% AU d-~EFEwlo]xl 2 2mM ZFEF (Invitrogen)©] R H
RPMI16400 A wjeksloitt. MEES 37T 2 5% COolA AFE viA] 715 viek7|oll A A 2 HAXZT, x7] 7

A A (passage) ZH-E1 9] Al¥E FEES AF AA: AFor HESFY. AE WE vpo]dS 37C A &

AA AEE FANA BE AL AARGT. AR 2 I AZE SFE APl A Aol 109
Bk wxol gAY, Aol AL AXE WA el A 20 wlukel AhuleF(subcul ture) SAAHOl AL} 37
Yol 9irt,
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[0636]

[0637]

[0638]

[0639]

[0640]
[0641]

[0642]

S=50l 10-2416358

AE sES Hulg Aol =(DNSO)ol &3iAl7IaL, Al Hell -20TelA AAstlth. Ax S B4
A8, AEE Sy o] tyd =2 96-d Zdlo]E(Costar, 3917)ol AQFsiich: A 2,00071<] A431
AE; 49 1,000719] HEKn, HCC827 % H1975 A2E. Z47] AEE wiA] w7l wAl Fof FTh. thad,
DMSO Fo] A SI3HES 7] Al H7psta #i=x] mgrlel 72A12F §F vhA] Fol Tk, 1 F]t, sEE
28 0 AIZHTO) A 9] A3E 4= EnerCount(Codex BioSolutions)® =A3dHct. 3EgE g F4AA, HAE
= T72 32 2A EnerCountZ WAl SASIA Y. HA 8" 2 (Ctr1)2 0.1% DMSO B Z23E 7125 AX
Aok, AlE sgEol] 93 A dAES Us Aoz AAsEATh: (1-(T72-T0)/(Ctr1-T0)) < 100. AZ 34
9] 50%7F AAE = FEEY X Gl GraphPad Prisme AFE3SE B]AE A|aRo|=d #AB ¥ES AlR-5lo]

108 8% W 4% AAznE SAsken.

A

A3s F 13 20 QoFshglar, A= 500nM efste] ghs wrEhfar, B 500nM2 =dshARE 1ul o]k}l fhe
WeERHaL, G LuMe 23R 5ull ofskel #t& uEhal, D= Sule 2dshe @& UEhin; A's 102
Zsh=s HlES UEhaL, B'= 10 o8k 5 ool HIES YEhlaL, C'= 5 ol 2 oo HlES yEhfaL,
' 2 olske] wlES YEhdTh

#£ 1
AlEE F2 2] oA
HE GIso
HOC827 H1975 HEKn A431

Al A A C A
A2 A A D B
A3 A A C D
A A A Cc C
A5 A A Cc C
JdE=EY 7.0 4381 2200
o}3tEl g 1.0 120 21 1.4
C0-1686 32 109 2500

* 2

AeA
SIE v & (°FA83 ERBB1/Z W o] A ERBBI)

HEKn/HCC827 A431/HCC827 HEKn/H1975 A431/H1975
Al A' A A A'
A2 A' A A B'
A3 A' A A B'
A4 A' A C' C'
A5 A' A A C'
NEZEHY A' D'
°}Ed A' D' D' D'
C0-1686 A A
Al }\‘I gﬂ 1
A 4-(2-EF QL2 -3-HUERH A I H g d-1-7H5 A 8 o] E 89 4

WA 4-(2-EF 23U EZA R A e f-1-7HB A eo = 8] FHL WEA 1o thehuic,
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[0643]

[0644]

[0645]

[0646]

[0647]

[0648]

[0649]

[0650]

[0651]

[0652]
[0653]

o
J
Jm
Qﬂ

10-2416358

NO,
e A o
OH
om0 F
N\
0} EtGN Cbz K,CO; O\O
N

8

SA 11§ WE 4-slo| EEA T A B - 1-FHE A E ] °] E(50mmol, 11.8g)E 0TCelA = DCM(100mL)ol -&3HA|

T E(50mmol, 8.74g)S Hrtek T Egd€olyl(62.5mmol, 8.70mL)S A7),
= Fob wukskth. DOMS AASA T, AL FALE 583 uF Flol] AZRAIAA dlF 4-((H
gaxd)SADIAHA G- 1-7HEA G0 E 88 Ao, o|zs F7F A glo] v @Al vtE ARSIt
%741 [1: DMF(25mL) < wid 4-((WEdxd)SAD I A d-1-7HE52d o] E(SF 25mmol)E DMF(50mL) 2] 2-
Z2078-3-UEZH=(25mol, 4.33g) L K,C0,(100mmol, 13.8g) @Erlo] H7latgdtt. whEE-S 80°Col|A] 44]
7F Bk 7k 2 ksl & DMF(25mL) 2 wWiE 4-((MEA X D) SAD) - H 2 d-1-FHE2 do] E(SF 25mmol) <]
F7F 5%E H7Fski. iﬂ%e 70Col A A wkslsltl. DMFE 3 sholl A AT, 42 FAFS 250mL
o] EtOAcE 32138} Th. EtOAc |98 X3} NaHC0,(40mL), E(40ml) 2 35(40nl) = A S L, Na,S0,2 AX

S AE Ak azetEads AA(0-40% EtOAc)she] ZAA Ebakol wild 4-
ADF A R-1-7HE Aol E 8& 40% & (3.8¢)® F53ISITH

ter t=38 (R)-3-(7-((1-((AA 5 A1) 7h28) 319 2] §-4-21) & 21 )-2- (2 Dol st] Rl o] 1)~ - 2 [d] o] v
F-1-)ohAB-1-7H 3 Ao £ 49] G4

tert—F= (R)-3-(7-((1-(CHAZA) 7 D) vl s 2 d-4-< )
Z-1-) oA T-1-FIE A H ol E 49] TFA L ST A 29

do

A)-2-(2-H " o] Ay mEo}m] &= )-1H-¥l & [d] o] v T}
EliT),

A 10 DME(20mL) =9 #HA 4-(2-ZF22-3-UEZ#H A IH g d-1-7tE2 A g o] E 8(10.1mmol, 3.80g)9l
DIPEA(11.1mmol, 1.94mL) % tert-{-¥(R)-3-o}v] oA F-1-7} 22 o] E(10. Immol, 2.16g)= H7}slc}. Hb
SES 100CAA 4X7F B¢F wyksk & EtOAc 150mLoll &&HA]7)aL, &(20ml), 0.1N HCl g (20ml), g4
(20mL), 223} NaHCO5(30mL), ¥ =2 M43 3, Na,S0,.= AZAIZTE. o]ojA, et &l §mlE A1A3 ST,
Ao AL AP gtA ZPA-I2uleE T (AXF F9] 25% A 40% EtOAc) 2 AA e 3 249 tert-
FER)-3-(2-((1-((AZ AN 7R D) A g d-4-A) A -6-HEZH ) opr| ) o} A F-1-7} B A Y| E  7&
57.9% 45(3.3g) % FE534T}.

T

I

uh

gl

=22

olo

HoN

CN’BOC NO, Zn/AcOH NH,
NH NH
o wA 1 G
\O ’/\:( N—Boc O/ N—Boc
o 7 b N 6

N
N B—NH =
o m o
BICN N JAN & Y 4

O N—Boc

) J
<A m IO/ . CN Boc HATU i i
Cbz” A v

A II: O} A EAH(20mL) 9]
tert-%-8 (R)-3-((2-((1-((A A 7t ) - 2| d-4-L ) A ) -6-HE ZH| d ) o} 1] .o ) o} A - | -F F A g o] E
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[0654]

[0655]

[0656]

[0657]

[0658]

[0659]

[0660]

S550l 10-2416358

7(3.30g, 5.80mmol) =
25CoA 208 =9
|lE AA A,

—‘o—} of ofd E&(5.57g, 87mmol)S I|FEA o2 HIFSIGITH. WEES
< st AelaE DAMSE AA s Tr71 EAs FAA
NaOH Z=§-%(130mL) =ollA 387F wWuksk & Et0Ac(200ml X
E FEUTH. FUIE Fetod ﬂz—ﬁt’g% YEF &9(F 3mL F] 1lg), B 9= AT F, Na,S0,=
AZNZI FEARAG.  tert-FE(R)-3-((2-0}1] =-6-((1-((A A A 7R D) I H 2l d-4-U ) 2] ) 3 D ) o} 1]
L)olAT-1-7HEAH o E 65 st €2 FALE F71e] Al flo] the wkE dAlo ulE ARE-3HSl.

Al TI1: MeOH(30mL) 2 = (10mL)oll &ale tert-+2(R)-3-((2-0}n =-6-((1-((AZ5A)-7tE ) 9] o 2 -
4-d) A Hd ) otu] ) ol A F-1-FFE A H o] E 6(3.12g, 5.8mmol) B HEFSFA|o}=AI(9.7Tmmol, 3M DCM &<
3.20L) EFES U FEHOA 52TelA 2.54%F &F wwksitt. &ujE AAstAL €L IS BRIV EFR
xagdoz AUIAHSAH Y. o]ojA HEEES EtOAc(80mL X 3)Z FE3IATE. 7715 Tt A4 € &=
AAgstal, FAGEFOR AXAZ § S8 AdxAZT. 42 e Ag7hd a2 2vtE 7] (EtN/EtOAc, 5
WA 20%) = AAske], FAM FEF tert-FE(R)-3-(2-ol] =-7-((1-((AE A 7R D) I H 2 d-4-d) &
AD-1H-AZ [dleo]rvhE-1-Y)ofAld-1-7FE A H ol E 55 76% +&(2.502) = +5331tt.

A IV 2-Wdol AU HEAH(0.392g, 2.858mmol) 2 HATU(1.09g, 2.858mmol)E DCM/DMF 3= (% 10mL, 1:
1)l &3lAFth. DIPEAC0.671mL, 4.083mmol)E FH7}stal WHEES 1047F wwkst ¥ DCM/DMF(10mL, 1:1) =
o] tert-FE(R)-3-(2-o}] =-7-((1-((NEZA) 7R ) 9 A 2l -4~ ) S A ) - 1H-#lZ [d] o) v T} - 1-L ) o} A| T~
1-7FH5 A # o] E(1.15g, 2.04mmol) &Mol H7}eivh. 1AZF S wyk & wEE2 Ry &ujE A7
ZHAFS EtOAc(200mL)ol &A1 AT, #7] |94 NaOH & (IN, 40mL < 3), ¥4U40omL) 2 AA3aL, NaySo,

2 H1Z:A &, FEAAT. 42 RM}-E— A7 AW (DM ¢ 0-2% dWer2) oz HAAste] 1.2 g(86%) 2

tert—=5-2(R)-3-(7-((1-((AA LA 7R D) I H 2] d-4- ) & A] )-2-(2-w| & o] 2] F el o}m]| & ) - H-#l = [d] o] »] T}

Z-1-d) oAl B-1-7HEAH ol E 48 5313,

A 3

tert—Fg& (R)-3-(7-((1-o B #A g H-4-L ) & A )-2- (- D o] A IR o} = )~ [H-W 2 [d] o] v T} Z-1-< ) o} Al -

1- ﬂﬁ*‘ JolE 2 2 tert-FE(R)-3-(7-((1-otAE 3] H 2l -4~ ) KA ) -2-(2-H E o] A F 'l o} T2 )~ | H-d ==
Joln|thE-1-d) o} A F-1-7HE A H 0| E 2' 9]

tert—8 (R)-3-(7-((1- g AP H-4-2 ) A )-2-(2-H D o] Ay I &l o} = )~ [ -l £ [d] o) M| T} Z- - ) o} 4] -

1- ﬂﬂ*‘ JolE 2 2 tert-FE(R)-3-(7-((1-obA € 3] H 2l -4~ ) KA ) -2-(2-H E o] A FEl o} T2 )~ [ H-d ==
JolrthE-1-d) oAl - 1-7Hg A ol E 2'9] S w2 3¢ YERT,

@A 10 tert=FER)-3-(7-((U-(CASAD 7R ) ] o 2 -4-<d ) £ 4] )-2-(2-v D o] sy -l opm| 2 ) - -l ==
[dlelmthE-1-Y)opA A-1-7HE A g o] E 4(1.2g, 1.757mmol) % Pd/C(0.1g, ¥4 Fe] 10% Pd)E EtOAc/= &
== (101, 20nL) wollA 2 9171 stell 321t g¢k anbe i, whewS ARfo|EE F8f ofsial

<

o 55207
tert-5-9 (R)-3-(2-(2-vl o] Ay A o}n| & )-7-(3 | Z H-4-D S A] ) - 1H-A Z [d] o v T} Z-1- Y ) o} A -1 -7}
A olE 3& 78% +&(0.962) 2 F53% ).

o,

9A 11: 29=3oE9(30.66 uL)S DMA 1mLoll &8jA17]a o] | 0.1mLE DMA Iml 39| tert-¥°(R)-3-(2-
2-vde]ayFmR o] 5)-7-(F g gl d-4-L A - 1H-Hl 2= [d] o] 1 T} E-1-) oA F-1-FH A gl o] E 3(20mg,
0.0365mmol) 2 Na,C0;(6.8mg, 0.064mmol) HE-N] H7tslsit). WHSES 204 247 wksl & Alglo]lE
Fall AFsta, oRrEE AT, o]ojA o oA BulE A7 EtA tert-FEH(R)-3-(7-((1-°] &3] 7 2]
-4-4)SA])-2-(2-H o] Ay IR oM &) -1H-dZ [d] o] v E-1-) ol A F-1-7F A H o] E 2(2Img) & F53}
t}. LC/MSE zﬂE A7 0.43%-(HPLC A% : 2.1 X 30mm, 17um cl8; &3A: & ¢ 1-99% ACNZ} 5mM HCl; 1
T & 5 12ol/3) 3 Age dF (3FA CuluNeOsoll gk M+l AMFA = 577.34, AS5X|= 577.6)

2 vebdd, SRS 44 glol o e wAC e Abgstan.

&

=
=

<
o

ML 32 rXL mlm
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[0661]

[0662]
[0663]

[0664]
[0665]

[0666]

[0667]

[0668]
[0669]

[0670]

[0671]

[0672]

o
J
Jm
Qﬂ

10-2416358

)—C Hy, PUC )_C
c |~Boc E}ﬁ] O/ C ~Boc
HN

AcOH
Etl HATU
DA A m

N
\ 7 N \ N
C ~Boc O/O CCI)\]—BOC
N 5
b

GA III: oFA|EAF(0.185mmol, 11.1mg) 2 HATU(O0.185mmol, 70.3mg)E DMA(ImL) <FolA =&F3 %,
DIPEA(47.7mg, 0.37mmol)E H7}slA o). 587 wwksk 3 ¥b-S-ES DMA(ImL) 9] tert-%€ (R)-3-(2-(2-#H€
olAy @R B)-7- (A d-4-Ld S A -1H-lZ [d] o] P ThE-1-Y) oAl F-1-7H R A H o E 3(94 . 2mg,
0.1718mmol) & Aoz AT, WEES ek o wwkek S ofaskar HPLC(H® 75 X 30mm, 5pm cl8,
B Z9] 1-99% ACN¥} 5mM HCI, @%‘: EfAs ) E AAst] tert-5F2(R)-3-(7-((1-okA & 3 3| 2] d-4-<)
SAD-2-(2-mg ol Ay ™ol = )-1H-#lZ2 [d] o] H TFE-1- ) o} A A-1-7F R A Y o] E 2'E 5lmg F53H31T}.

Aol 4
(R)-N-(1-(o}A|F-3-¢)-7-(F 7

(R)-N-(1-(oA|&-3-< )-7- (7] 7]
HE-S- =2 4o UERY

WA 4

@i\*}‘;_d CIS 4 E2| HCl \>—NH
N\ 7
O
sies
L ol C

tert-FE (R)-3-(2-(2-HE o] Ay IR o}n| &) -7-(F] | & A -4-L S A] ) - IH-wl == [d] o] ] T} & -1~ ) o} A -1 -7}
A e]E(50mg, 0.091mmol)E MeOH ImLell &3AFATE. ©]SAHSBmL, 12mmol) F< 4M HC1 &S H7Fsisich.

HSEg AeoA 527 Bk oFg F HCIF §iE AAEGT. e WA, R)N-(1-(obA #-3-2)-7-((1-
ey gl d-4-) S A -1H-Hl = [d] o] v thE-2- )-2-WE o] Ay mBlotn = o] At s, F7ke] HE glo]
= WS Aol mpE ARE-EElT).

1-4-91 5 4])- LH-W1 2 [d] o] vl b —2-9))-2-v F o] ] smElobrl = 179]

_Y‘L_Y‘i

-4-9 S A 1= [d] o] v v -2-91)-2- W o] 2] sglobol = 179] %

A Ao 5

(R)-N-(7-( (1=} A & 3] 51 2] ¥l ~4-21 ) S A] )~ 1- (o} A -3-21 )~ 1H-# 2 [d] o] M|t} -2~ ) -2~ & o] 2x] szl opv] =
1'e] g4

(R)-N-(7-((1-0} 4 & 9] ) 2] ¥ -4-%1 ) § 2] )~ 1~(o} Al -3~ )~ 1B 2 [d] o] W] £} -2-21 ) 2w o] 1) Rl o v =
e e g 5ol L,
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[0673]

[0674]

[0675]

[0676]

[0677]

[0678]

[0679]

[0680]
[0681]

[0682]

[0683]

[0684]

[0685]

[0686]
[0687]

SS50l 10-2416358

tert——‘?—‘é(R)—S—W—(( ot T H B -4-Y) A -2-(2-wF o] v IR o] =) - [H-l 2 [d] o] v ThE- - ) o} Al
-7} Aol E 2'(51lmg, 0.086mmol)= DCMol| 33}1/\]73\3} EZZF Q2 ZoAEAHO. 5mL)E A7Vsln WHSE
-% A2 A A7 St Wittt SulE A AT 2 FAME Sl (1:2 F3u]9] IPA:DCM) 150mLel &
A1 71 2L NaHCO; 4=&<M(15mL), ¥4=(20mL) = A|A38}kaL, Mﬁmzzﬁ%ﬁli,ﬁﬂﬁﬁloélﬁﬁ(mw4%
I-olAl e 9] o W -4-U ) S A -1-(o} A F-3-L ) -1H-¥ Z [d] o] v T} &-2-Y ) -2-HE o] 2 A B ol = 1'S  52mg
F53A .
A A 6
(R)-N=(1-(o}A| #-3-4)-7-((1-o B H 2| -4~ ) S A - IH-Hl = [d] o] v| T} F-2-Y ) -2-vH o] Ay ZH o} 1] = 19

73

(R)-N-(1= (S} A #-3-2)~7-((1-o &3]l &) -4~ ) S A )~ [H-l 2 [d ] o] v T} -2 )-2- | D o] 1] szl o} ] = 1]
FdS whe =2 6ol e

(e}
-S4 6

(R)-N=(1-(o}AlT=-3-4)-7-((1-E A gl -4~ ) S A - 1H-Wl = [d] o] ] T} F-2-¢ ) -2-w| o] ] TRl o} = 1]
Aatd (23mg) S SHEHE 22 HE Az &, SEE 1" A Azt ﬂ%ﬂ:LWME~ﬂ%}JP04&AWK
AZ: 2.1 X 30mm, 17mm cl8; €=A: & =9 1-99% ACNZ} 5mM HCl; 1% 43); €9 #Z%: 12nl/8)3 A3k
oA (W] o ARE 477.29, AS2E 477.6)S Ve

A 7

(R)-N-(7-((1-otA d ¥ o g P -4-Y )2 A] )-1-(1-o} T H & Yo} A A-3- ) -1H-Wl Z [d] o] v t}Z-2-Y )-2-W| H o] &
Hadelr = A29] 34

(R)-N-(7-((1-otA e A A 2| F-4-L ) ZA] ) -1-(1-olZD 2L o}A| F-3-L ) - 1H-Hl = [d] o] v| T} F-2-Y ) -2-H & o] &

=/
Yaslohr]= A2e] §4E WEEA 7

gul

\
>_NH HOOC X >_<:/(N
\ Ao \ 7
HATU 0
O/ DIPEA

o} H2H0.127mmol, 9.1mg) ¥ HATU(48.4mg, 0.127mmol)E DMA(ImL) oA ZE3%3F % DIPEA(0.212mmol,
27.4mg)E FH7FeISIY. 5EZF wdl & EIES DMA(InL) S92 (R)-N-(7-((1-olME-a 2] d-4-9 ) =A] )~
1-(opA| F-3-)-1H-HlZ [d] o] vt} Z-2-4 ) -2-W e o] Ay FE ol = 1'(52mg, 0.106mmol) fHo=z T}, H
TE= WA B¢ o wnkek & DNAE AlAstaL, AegbA Al A A4 Fakste] DM Fo] 1-10% MeOH=
|E39Y. dde AAPES 33mg BEEATE. LO/MS & st AgE Ml = 545.5(ChllseNeCie]  AlAEA =

o)
Wb =) 7
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[0688]

[0689]

[0690]

[0691]

[0692]

[0693]
[0694]

[0695]

[0696]

[0697]

S50l 10-2416358

545.28)7} Rt = 0.42% (HPLC A&: 2.1 X 30mm, 1.7um cl8; &&A: & F< 1-99% ACNI} 5mM HCL; 1+

Za); g 62 120L/E)S UERAT. H NIR (400 Mz, ZFREZXE-d) § 12.59 (s, 1), 8.68 (dd, J=
15.1, 4.7 Hz, 1H), 7.96 (d, J= 13.2 Hz, 1H), 7.88 (dd, J= 12.1, 5.3 Hz, 1H), 7.27-7.11 (m, 1H), 6.99
(dd, J= 19.6, 8.1 Hz, 1H), 6.93-6.74 (m, 1H), 6.65 (dt, J= 16.5, 11.4 Hz, 1H), 6.53-6.21 (m, 1H),
5.83-5.64 (m, 1H), 5.55 (q, J= 10.6, 8.5 Hz, 1H), 4.81 (d, J= 7.4 Hz, 2H), 4.63-4.33 (m, 2H), 4.04 (t,
J=15.4 Hz, 1H), 3.91 (h, J= 8.6, 7.8 Hz, 2H), 3.85-3.59 (m, 3H), 3.59-3.10 (m, 5H), 2.69 (d, J= 3.7
Hz, 5H), 2.35-1.68 (m, 13H), 1.37 (t, J= 13.0 Hz, 1H).

(R)-N-(1-(1-o}= H = U o} 4| 7~
olay et = A39] A

3-4)-7-((1-otad = d g H el d-4-d) SA])-1H-H x[d] o] ] ehE-2- )-2-w &

o)}

(R)-N-(1-(1-o} A 2 dobA|

#-3-9)-7-((1-otLE 2 A9 s 2] d-4-d) SAD) - 1H-wl 2 [d] o] 7] vhg-2-d)-2-v e
ol ayzEoln| = A39] FAL whEE2

)=
=2 8o YEbT.

o} HAHO0.2mmol, 14.4mg) 2 HATU(76.1mg, 0.20mmol)Z DMA(ImL) o4 &3+ 5 DIPEA(0.575mmol,
74 .2mg) & 7 STk, 5HE7F KA =, ZES DMA(1mL) 9]
(R)-N-(1-(o}A| #-3-2)-7- (T #H| & P -4-U 2 A) ) - H-Wl % [d] o] P| T} Z=-2- Y ) -2-H| & o] A & o} 1] = (0. 091mmo] )
o FHATH. WEES A T 9 w3 DAE AASa, AshA Ayl Ay 14 Falsie]

DCM  F9 1-10% MeOHZ &Zskrt. o9 BAHAE 17mgs 3. LC/MSE AEs dzF Wl =
557.5(CaiHyeNe0:S] AMEX = 557.28)F Rt = 0.454-(HPLC Z#: 2.1 x 30mm, 1.7 mm cl8; &&A: & F9 1-

=
KR
o

4@ z

99% ACNT} 5mMl HCl; 1% F°; &v) % 12ul/3)<S Jeblth, H NR (400 Miz, FEEIEE-d) § 12.57
(s, 1H), 8.70 (t, J= 4.9 Hz, 1H), 8.66 (dd, J= 4.4, 1.4 Hz, 1H), 8.31 (dd, J= 8.4, 1.4 Hz, 1H). 8.10-
7.91 (m, 1), 7.33 (dd, J= 8.4, 4.4 Hz, 1), 7.27-7.15 (m, 1H), 7.03 (m, 0.3H), 6.9 (d, J= 8.0 Hz,
0.7H), 6.88-6.82 (m, 03H), 6.78 (d, J= 8.4 Hz, 0.7H). 6.69-6.58 (m, 1H). 6.47-6.19 (m, 1H), 5.84-5.63
(m, 2H), 5.62-5.45 (m, 1H), 4.80 (br s, 1H), 4.60-4.33 (m, 1H), 4.29-3.29 (m, 7H), 3.18 (q, J= 7.4 Hz,
), 2.75 (s, 2.1, 2.73 (, 0.9 1), 1.57-1.09 (m, 7H).

N
S>—NH ,—
\
g>_NH HOOC"X: ;: ! >_*§:j;
\ S 0
HATU N
r:::I/ DIPEA /
HN

AAlel 9

e 8

(R)-N-(1-(1-o}ad Z U} A H-3-U)-7T-F 22 -5-(EHZF L ZHEAD-1H-WZ[d] o] W] t}E-2-U ) -2-w o] &
YIglolm = Ade] 3

(R)-N-(1-(1-o}ad Z U} A H-3-U)-7T-F 22 -5-(EFHZF L ZHEAD-1H-HZ[d] o] V] t}E-2-U )-2-w e o] &
UaEoln = Ade] 32 vk 2] 9ol yrERATE

ACN(300mL) 59 2-UER-4-Ef|ZF o 2ZH|EA-old®l 21(40.0g, 0.180mol) %L N-F=Z=22AAlo]n|=(30.0g,
0.225mol) &S 70ColA 4A17+ tdalgich. oloja EFES ALow WZAXZ & NHC1 23 &H
(600mL) = o EolAlEHo]E(600mL) = A5t Y. F715S E(200mL) & AlA S Na,S0,2 AZAIAT. 7t
st &vlE STEAIAA A 1AE B, oS Ao R Fste] QAAN 1A Ao 2-F2=-6-Y
ER-4-(EgEF QR EA)-oldd 228 506 £&(23.09)% F5arh. H MR (400 Miz, S2REE-d) 6
8.03 (dg, J= 2.7, 0.9 Hz, 1H), 7.52-7.46 (m, 1H), 6.60 (s, 2H).

o
o 1

N
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[0698]

[0699]
[0700]

[0701]

[0702]

[0703]

[0704]

[0705]
[0706]

[0707]

SS90l 10-2416358

F;CO NO,

FsCO NO, F4CO NO,
o =

NH, 2,
a {Bu-ONO Cl
21 N-Cl
) 23

O
H,N
CN« Boc F;CO NO, F;CO. NH,
o )
DIPEA Cl Zn/AcOH Cl
N-Boc N-Boc
24 28

F;CO F5CO N
\>—NH2 HOOC \ S—NH =
—_— N \ N
BrCN & 0 Y
HATU
~B -
N-Sao DIPEA N-Boc
26 27
F;CO. N F3CO
SN = HOOC™X
N e\ N
TFA Cl T matu
NH DIPEA

28

T4 ACN(100mL) 9] @&t7-2](11)(12.6g, 93.5 mmol) L t-FEHYEZ O] E(13.9aL, 117mmol) e A 61T
oA SHNEYUEZH(100nL) 59 2-F22-6-UEZ4-(EZFLIHEA]) oI 22(20.0g, 78.0mmol) &S
A7pssity. #7F &, EFES 61T A2 < witellvh. §ulE AAS AL, JFAME AN HC1(350mL) 2 A
23 & EtOAc(150mL < 3)2 FE3IUT. FE2ES 39 NaS0,2 AXRA7]a, A7ba A=ZvutErey

1

(20:1 WA 10:1 AAF: EtOAc)E AAISte] AXM o AAel 335 238 67% T8 (14.5¢9) 2 5390, H
NMR 400 MHz, S22 X2-d) 7.61 (dq, J= 1.7, 0.8 Hz,1H), 7.60 (dg, J= 2.7, 0.9 Hz,1H).

AAd 29 A 19 gﬂﬂuﬁ+ﬂ§%2g§ﬂ§aﬁﬂ.ﬁNm(MOMﬁ,%iigéﬂ)679&1W
(m,1H), 7.46 (d, J= 21.0 Hz,1H), 7.11 (d, J= 9.6 Hz, 0.5H), 6.61 (d, J= 10.3 Hz, 0.5H), 4.28 (m,

0.5H), 4.08 (br s, 0.5H), 3.85-3.42 (m, 2.7H), 3.26-3.00 (m, 1.3H), 2.01-1.76 (m, 1.7H), 1.78-1.59 (m,
2.81), 1.54-1.30 (m, 1.54H), 1.45 (s, 5.3H), 1.39 (s, 3.7H).

A

Ao 29 @A 119 Aol we} 3HgHE 255 Azt

=]

AAe 20 @A 1112 Axjel] wel 835 26 AxGTh. TA SE] NS AAA (W1)E 449.15; A=
)

A= 449 4013 HPLC AT AIZHES 0.59%0] 21T},
A6l 29 B Vel Azbel] whel s§HE 272 Az
AA 6 59 Aol Wl HE 288 AxFAT
AN e 7 = 89 Ao Wit (R)-N-(1-(1-o} AL 2 Ao} A B-3-2)-7-Z 22 -5-(E] T2 0 2] B 4] )- |-l =
Joluthg-2-0)-2-v| ol av TRohi = A4S AZSATH. CullaCIFNG; (DS NS 50 522.3; HPLC
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[0708]
[0709]
[0710]

[0711]

[0712]

[0713]

[0714]

[0715]

[0716]

[0717]

[0718]

[0719]

S=50l 10-2416358

Al A7k 0.55+. I MR (400 MHz, °FHEYUEZ-d;) 12.65 (s,1H), 8.62 (t, J= 5.8 Hz,1H), 8.49-8.42

(m,1H), 8.40-8.33 (m,1H), 7.60-7.49 (m,1H), 7.38-7.28 (m,1H), 6.78 (ddd, J= 16.7, 13.2, 10.4 Hz, 1H),
6.27 (ddd, J= 16.7, 10.0, 2.3 Hz,1H), 5.78-5.47 (m, 2H), 4.65 (ddd, J= 19.1, 14.0, 10.4 Hz,1H), 4.29-
3.89 (m, 2H), 3.84-3.67 (m,1H), 2.95 (27}¢] 153, ¥ 3H), 2.73-2.60 (m, 2H), 2.19-2.00 (m, 2H), 1.55-
1.46 (m, 2H).

Al 10

315HE Al 2 A59] §A

AN 7 R 8] Al it S5E Al 9 AR Az
(R)N-(1-(1-0}=2 3 2D opAl -3-2)-7-((1-o B3] o 2] T -4-2 ) & A])-

-z [d] ol vhE-2-Y)-2-H e o] &Y
IR = Al CaoHggNe0s2] A S NS (M+H): 531.4; HPLC AR/ AIZE 0.3

3

A

(R, E)-N-(7-Z2=2-1-(1-(4-(TH o) = ) K E-2-0] .= ) o} A #-3-U )-5-( EF ZF 0 2o EA] )-1H-H % [d] ©]
) thE-2-91 )-2-m| &l o] 2] T ObH = A5: CoHaClEN0sS] 212 NS (M+H): 579.3; HPLC AH A|7b: 0.44% . H
NMR (400 MHz, wlEr&-d,) 8.85 (dd, J= 6.1, 2.0 Hz,1H), 8.56-8.43 (m, 2H), 7.60-7.51 (m,1H), 7.43-7.35

(m,1H), 7.12-6.99 (m,1H), 6.80 (dtd, J= 14.8, 7.2, 3.2 Hz,1H), 5.78-5.51 (m,1H), 4.79-4.68 (m,1H),
4.38-4.15 (m, 2H), 4.02 (d, J= 7.2 Hz, 2H), 3.97-3.77 (m, 2H), 2.96 2 2.91 (2719 153, = 9H),
2.28-1.94 (m, 5H), 1.59-1.46 (m,1H).

AAld 11

N-(1-((R)-1-0} T2 2 b A F-3-91) 72 2 2 -6-( (2% 27 E2] 9 -3-9) SA]) - 1H-l 2 [d ] o] ¥l T} -2~ )-2-
We ol AYsElolu|= C1¢] A

ot

N-(1-((R)-1-etAE 2 dopA #-3-U)-7-F 22 -6-((2-5 29 Z2D-3-9) SAD-IH-Hl = [d] o] P vhF-2-4 ) -2-
Hdolayadetn = C1e] §4dS whg =24 100 YeRit.

OMs

N A\ HN
/@[ 3o Hz Pd/C /Q:I\P_NH — 33
P HO I\, —
Cl Cs,CO;4
N-Boc N-Boc

31 32
Lorch o AR
h O\
0 O

ﬁ)j B 2. Hooc/\
N-Boc
o HATU

DIPEA

Al I MeOH (5 mL) 9 tert-HFE(R)-3-(6-(HAZA])-7-F22-2-(2-HE o] 2\
| thE-1-d) oA A- -7 R A P o] E 31 (1.1 g) 2 10% Pd/C (0.194 g)¢] &S IF HZo
ZRE F22 TG e EES A2olA 443 Sol A Sholl wwks }Sziv} vl Pd/CE AEtelE
g Fdl st HEE MeOHZ AT, &95 gtate] SFAAA FE 328 AL % (932
g) & F53I3AT.

GA I1: DM (5 mL) 52| 3-3lo]=FA-vE2d-2-2 (200 mg, 1.97 mmol)2] &holl 0ToNA Ms:0 (539 mg,

3.1 mmol 9 o9Egd (2 mb)S H7FsAth. whE E3ES 0TColA 203, olojA] AolA vl anksllct.
g Z3ES TS ol sF5AAY. S o] AZ RIS /CHCL; (1:3; 40 mL)ol &3|A17]1aL, 33} NaHCO,=
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[0720]

[0721]

[0722]

[0723]

[0724]

[0725]

SS90l 10-2416358

AR 5, 79 NaSO.= AXA71ar, 2t ol S8 AXAAAN 2-S49E2d-3-9 vgHdZYolE 33&

38% & (137 mg) 2 F~53F3itt.

0.6mmol)& 7ttt 7] whg E3ES 55TolA HAY Jﬂ‘i’é}i’it}. A7) EFES ARoE WA &
238t NICL(10mL) & H7Fskich, 7] wks &8 S oAxag Ak, 77
S FGR AAHE A, T4 NaS0, AolA AxAZ|a, #Astdd 5FA71aL, Ag7bA Aol A DCM:MeOH(100:0

WA 90:10) 2 Atgsle] AdY A2ntEadu&2 AR sl rert-H8 (3R)-3-(7-FEZ2-2-(2-H e o] A F ¢ o}n]
E)-6-((2-=49 5 d-3-A) SAD -1l [ d] o] v thE-1-d ) oA B-1-FHE A gl o] E 34E TE3AT.
CoollssCINGOs Ol THEF MS 21221 583.2 (M4H): HPLC A5 A|7+: 7.72%

A 111 N, 3ol DMA(ImL) =9 o} H2H(20.4mg, 0.28mmol)e] &Ml HATU(107mg, 0.28mmol) 2

DIPEA(61mg, 0.47mmol)E 3 7}8}itt. 0CeolA 208 HoF mWkek & o] E3ES DMA(lul) 9 3I}Fg=
34(120mg, 0.25mmol)e] ‘Mol H7}eAtt. ALoA 2hr FoF wwak & Ar] wkE EFES o]|ATEAS
JCHC15(1:3; 60mL)Z FZ3}3, IN NaOH(2 X 20mL)Z A H3}a, T NaS0, oA AZA7)3, 7Hstatel] =

X713, AFFA A4 DCM:MeOH(100:0 WA 90:10)E Algste] A™W I2rltEad gz AAste] M(1-
((D-1-olad 2 dotA| #-3-YU)-7-F22-6-((2-Z ¥ &2 T-3-Y) A -I-Hl = [ d] o] v T} & -2- ) -2-H d o] &~
6

Uzeeln= (1S 15.5% 45 (20mg) 2 vhA2 5 w7 %oF 4S=3kich. H MR (400 MHz, CDCls): 12.7

(bs, 1H), 8.64 (m, 1H), 7.90-7.93 (m, 1H), 7.81-7.84 (m, 1H), 7.34-7.40 (m, 1H), 7.17-7.23 (m, 1H),
6.64 (m, 1H), 6.37-6.43 (m, 1H), 5.96 (s, 1H), 5.67-5.75 (m, 1H), 4.74-4.88 (m, 2H), 4.41-4.58 (m,
1), 3.83-4.23 (m, 2H), 3.40-3.64 (m, 4H), 1.45-2.79 (m, 10H); CollpCINsOs0 thet MS A ZX]: 537.7

(W) ; HPLC A5 AJ7h: 4,925

3}3HE 318 WS A 11 9 AAle 170 whe} Alzshdc).

HoN

N-Boc NO,
NO, PhCH,0ONa
_ = F NH ——
F F Cl
Cl N-Boc
41 4

NO, NH,
Zn/AcOH BrCN
BnO NH BnO NH —
Cl Cl
N-Boc N~-Boc
30a 30b
H 2
\ =
N>_NHE HOOC \ N >_NH %
BI’IO \ /
Cl
N-Boc HATU N~Boc
DIPEA

30c 31

AAld 12

N-(1=((R)-1-0} L8 2 oAl -3~ )~7-2 2 2-6-(((H Zksho] = 2 Feh-3-21) S A )~ U 2 [ d) o] v ThE-2-9) -
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[0726]

[0727]

[0728]
[0729]

[0730]

[0731]

[0732]

[0733]
[0734]

[0735]

o-WElo] A FEloln = (29] 3HA

N(1-((R)-1-otAEd = A opA| F-3-)-7-
H

222-6-(((dl Eehahol = 2 F eh-3-90) A~ Il 2 [ d] o] v] thE—2-9) )
g-rdo] 2] mElobu = (29] FHE WSE

2 120 YERAT

Al I: DCM(GmL) F9] 3-3lo]|=EA|EH|E}sto]| =2 F 2 (200mg, 1.55mmol)2] o] -10ToA Ms,0(539mg,

3.10mmol) 2 I (367mg, 4.65mmol)E FH7FsFFTE., ALojx HhA wwks F . A7) we E3ES
DCM(10mL) 0. & 3] A 3lar, X3} NaHCO0s, & AA3FaL, T4 Na,S0, AollA AxA|7]an, 7t ARER A

7 HEZslo| =2 FH-3-4 Hetd I Y|o|E 355 89% &(285 mg) E 53T},

[
olo
Hn
=
L8
N

s%—NH
P Ty gt -
C \ T o0, H~Bug
N-Boc O

@ ‘*Nﬁd
2. H()()C/\

HATU

DIPEA O /

Cc2

32

shate a2l SlehE s60®e] AES AAel 116] JAE vhsl Te A wek FAFAT. (BR)-rert-HE
5-(7-2 2 2-2-(2-vF o] 21 TR okm 1) -6-( (! B aho] =2 F &-3-2) S A))- YWl [ d] o] ¥l T} -1-2 ) o A -

1-7FEAFO)E 360 CoHyCINOsSN tHEF MS Z12bA]: 570.6 (M+H); HPLC A5 A|7F: 8.39%.

W 11 S 360 SR (2omel AV A 16l JAE sl ge Axe] e SRS, K-
((R)-1-0F 2L 2 Aokl H-3-91)~7-2 2 2-6-( (¥ E2ks}o] = 2 Fe-3-9) S A )-UF M2 [d] o] £} -2-)) 27

o]y mdoln| = (2: I NMR(400 MHz, CDCls3): & 12.7 (m, 1H), 8.64 (m, 1H), 7.90-7.93 (m, 1H), 7.81-

7.83 (m, 1M), 7.14-7.21 (m, 1H), 6.60-6.66 (m, 1H), 6.36-6.43 (m,1H), 5.60-5.88 (m, 2H), 4.96-4.99 (m,
1H), 4.41-4.58 (m, 1H), 3.84-4.08 (m, 6H), 3.42-3.68 (m, 1H), 1.49-2.79 (m, (m, 13H); CyHsCIN;Os ©f

g MS A=32]: 524.1 O+H); HPLC A5 AlZb: 7.14%.

(R)~N-(1-(1-0k & 2 9 obA] -3-91)~7-2 2 2-6-( ( (¢ E 2h5}o] =24 7] @-4-1) A - 111 2 [ d] o] v] T} =2~
ol)-o-mElo] AU sElobu] = (39] FHA]

N
e
N
0 /

FHE (38 AAld 120 71AlE wpe} e ARl upgl A FZFFATE. CosHapCINOo thdE MS A FX]: 538.6

b

() ; HPLC A5 A17F: 2.09%.

A6l 14
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S=50l 10-2416358

[0736] (R)-N-(1-(1-o}mad 2ol #-3-U)-7-F 2 2 -6-(((H| E} sl o] -2 &-4-U ) S A )-1F- ¥ Z [ d] o] | v} =-2-
d)-2-(EfZFo 2rd)ol~Uzelolu|= C49] §HA
CF,
[0737]
[0738] 31E 45 AAld 12¢] 714" wpel 22 Axpol whel Al ZEATE. CogllyCIFN0, 0 T3 NS 23] 592.1
()5 HPLC A5 AIZE: 2,148
Al 15
[0739] (B)-M»(1-(1-olaH 2o} A #-3-U)-7-F 2 2-6-((1, 1-Y A =E| Eg}3to] =-2/FE] @ 3] &-4-U ) S A ) -1 %
Joln|th&E-2-d)-2-we o] A IR-olH| = (59 314
N
Ji;r H;LC(
O N \ N
//
Cl O o
NJ§
//S\\O /
[0740] C5
[0741] SEE (58 AAd 120 71A1E wpe} 22 Al whEl A ZSFATE. CogllsoCINOsSel thsk MS A 5X]: 586.0
() ; HPLC A5 A1ZF: 1.94%.
[0742] A Al 16
[0743] (B)-N(1-(1-elad 2 U oAl #-3-Y)-7-F 22 -6-(F 2 D -4-L A - = [ d] o) v T & -2- ) -2-H & o] 2]
=Rlob| = (69] FHA
[0744] (A)-N(1-(1-elad 2 U oAl #-3-Y)-7-F 22 -6-(F 2| D -4-L A - = [d] o] v T & -2- ) -2-H & o] 2]
Aol = 62 TS W2 130 vrERITH,
BhS =4 13
\>—NH
O v o
C \_ 4 C52C03 \ CN“BOC
~Boc N
37
32
1. TFA /@: \>—N;_<:f
O O\ /N
2. nooc/\
HATU N
DIPEA /
[0745]
[0746] A 10 DMF(2mL) 9] 3FgHE 32(200mg, 0.4mmol)e] 8ol CsyC03(99mg, 0.6mmol) 2 2-F 223213 (90mg,
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[0747]

[0748]

[0749]

[0750]

[0751]
[0752]

[0753]

[0754]

[0755]

[0756]

S==5| 10-2416358

0.6mmol)= FH7FsFQIth. 55TColA BHAl wwkeh $ 7] whg EFES Ao W¥ZA7] 33 NICL(10mL)
& A7, ) ERES ol AT EFHE/CHCL(1:3; 3 X 30 nb) & FF8ATH. §714S AFE AAskaL,
T NapSOy Aol Al AxA71an, gdstatel]l s5A171a1, A7 ol Al DCM:MeOH(100:0 W= 90:10)& AR&-3f
of A9 ARvIEIYE HAste] 3gE 372 30% T&(70mg) 2 53, HPLC AF A7k 8.15%.

oA 11 shgHE 379 sh§tE (6ol AES Al 114 ZiAlE wpel e Axfe] uwhEl sl
CollucCINO,O] THEF MS AZ]: 532.27 OHH); HPLC A5 A7k 7.01%.

AAld 17

(R)-tert-29 3-(2-oln|x=-7-F22-6-(((R)-EH| Eg}lslo| ==z
1-7HE2 o] E 459 A

2-3-90) S A )- L [ d] o] V] TFE-1- ) o] -

—1111

(R)-tert=-8 3-(2-obv] -7~ 2 2-6-(((R)-FI Eek5}o] = 2 F9-3-9) A1)~ LM% [ d] o] 1] Eh5-1-2 ) ol -
1-7h3 A Eol £ 459 G WIEA 1ol Lt

HyN

NH,
- BrCN N
/A
Fiestor o~ ; "NH - B»—NH,

N

oh i
N-Boc Cl
O é N-Boc
O

44
45

A 1: DME(8OmL) 9] 2-Z22-1,3-TZF2Q924-EZ A 41(3.29¢, 16.99mmol) 2 tert-F€ (R)-3-o}
v oA H-1-7F5 A d| 0] E(4.0g, 18.69mmol) 2] &HE& 85TCelA 4A17F &t wuksidh. 7] vbg E3hES
E(100mL) 2 FWA171aL EtOAc (3 X 100 mL)&E F=3UT. #7715 8ol F54 Na,S0, AollAl AZAIZAT.
L2 7ekstd AAG L, FAAE Aggt Ao A% aRulE T (€34 PE/EtOAc = 10:1 WA 5: DR A
Aste] 3HEHE 425 85% & (5.6g)F F5FATE. TLC Ry = 0.5 (PE/EtOAc = 5:1, UV 254 nm).

<A I1: DME(100mL) F2 (R)-3-3lo]|=EAH ERlslo] =2 F2(1.82g, 20.63mmol)2] -&do] 0TolA
o

NalMDS(10.83mL, THF % 2M, 21.66mmol)E A7}stAth. 0TCelA 158 &< uwke & 7] E3E
DME(50mL) 9] tert-%8 (R)-3-((2-FE22-3-ZF 9 2-6-EZH d)olux)o}lA|d-1-7FE A o] E 42(4.0g,
10.31mmo1) 2] &Ml 0TCollA A7}ttt A7) vhg E3HES 50CoA 2hr B¢k 714E&d. 47 EFES 0

T2 YZA7 & JLE(100mL)S HA7Felal EtOAc (3 X 200 mL) 2 FZ3t9th. §712S st Y5 Na,S0,
Aol AFA AT, |u|E elske] AASL, WAES AggF A AF AEntE 89 (£%4 PE/EtOAc =
10:1 =] 2DE 2 A &} tert-5-¢€l
(D)-3-((2-F2Z2-6-HEZ-3-((D-EEZSIo)| =2 F &-3-A) FAD T ) o}r| ) oAl A-1-71 5 A o] E 43&
61% F5(2.88g) = $E3}9t}t. TLC Ry = 0.35 (PE/EtOAc = 2:1, UV 254 nm).

S 110 888 439 g% 5020 ABS AAd 2 % WA 20 A wsh g Azl wek 5
shaic.
AAld 18

N-(1-((R)-1-o}ad 2 Yol #-3-U)-7T-F Z22-6-(((D)-H Ed}slo| =2 F2-3-9 ) S A ) -1F-H X [ d] o] v] T}=-
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[0757]

[0758]

[0759]

[0760]

[0761]

[0762]
[0763]

[0764]

[0765]

==0ol 10-2416358

0|ﬂ

2-9)-2-v o] v A obu] = 79 A

F-(1-((R)-1-01 28 2 Ao} A #-3-91) 7~ 226~ (((R)- | E 28} o] = 2T -3-21) & A1 )- 1 W2 [ ] o] ] o} -
2-91)-2-v Qo] 2Ll sElobr = (79] FAE m% 4 1590 vhehdn,

0. =
N N \ N
g 7N, /@: S—NH
0 N 0 N
LEH— &
N-Rig N-Boc
¢ 0

45 y
N
I. TFA \>_N§I_é
_— 0O N \ N
/
2. HOOC X Cl O o
HATU N
DIPEA 0O /
C7

3H3HE 459 BFE 46029 AFS AAd 2 D WA 20] J|AE vie} e Aol upe} FsAch. 3}
FHE 469 F}EE (729 AHIS AAd 119 7AW ubpe} e Axjo] whel st A(1-((R)-1-ofad =
oA B-3-)-7-Z 2 2-6-(((R)-Hl Egtslo] =2 ¢-3-) SAD) -1l 2 [d] o] v th&-2- ) -2-md o] AU ™

Obu] = (7. ColluCINO,O THEE MS 12311 524.6 (WH); HPLC A Al7b: 2,143,
AAlel 19

N(=((R)-1-0} 28 2 QoA -3-2)-7-F- 2 Z-6-(((R)-B| E 2}k o] = 2 3 ¢h-3-91) 4] -1 [ d] o] 1] 0} -
2-)-2-(Ee]ER oz e)o| amdotu = (89 F4

N CF;
0y
1 Cl 3 ¢ N 3
G O
© /

C8
N-(1=((R)-1-0} A = A oh A #-3-21)-7-2 2 2-6-(((R)-H E2h5}o] = 2 F2-3-91) S A )- L H 2 [ d] o] v] o} -
9-9)-2-(Eg|Z2 o ame)o| 2 FElolu]= (8L e 180] 7|A® wle} e Axto] uwiel dAE ALt
CollyCIENO 0] Tk MS 215 ]: 576.4 (W), 578.2 (WI); HPLC A1 AI7h: 1.85%,
ALl 20

N(1-((R)-1-etAH 2 Ao A#-3-U)-7T-F 2 Z-6-(()-EH Ee}ato] =2 F@-3-9) S A ) -1 2 [ d] o] v -
2-)-2-Wdo] Ay sElolu| = (9¢] FHA

- 112 -



SS90l 10-2416358

N
S—nNH
0 N
B Cl 6)
N

O\_/N
QU

[0766] Cc9
[0767] N(1-((R)-1-o}aF 2o} A| B-3-Y)-7-F 2 Z-6-(((9)-H Eg}slo| & 2 F-3-9 ) & A] ) - 144 o] m] k&~
2-d)-2-H "ol AU ol = (95 Ao 189 7|A% nfe} e Axjo] whal A S E1r Cz7HsoC NsO 0l o sk

NS 2ZX]: 522.5 (M-H ); HPLC Z5 A|7F: 2.05%.
[0768] AN 4 21
[0769] M(1-((D)-1-ola g 2dolA #-3-9)-7T-F 2 2-6-(((S-H EZsto| =2 F&-3- ) S A ) -1l Z [ d] o] | o} &~

2-91)-2-(E) EF Q2o &) o 2] IRloh] = C109] T4

N CF;
L
: Cl ) & o\ 2
QO

© /

[0770] C10
[0771] M(1-((R)-1-otFE 2L oA H-3-U)-7-2 2 2-6-(((S)-H EZslo| =2 F &-3-A) S A ) -l 2 [ d] o] 7] T &~
2-9)-2-(EE B0 2rE)ol 1 melobu = (108 AAe] 8ol A% vhoh g Axjel wel sk,

Colly,CIF N0 0 Tt MS 22X 576.5 (M-H ); HPLC A5 A]7k: 1.85%,

[0772] A A 22

[0773] (R-N»(1-(1-(3-FR2ZZ 23 ) oA F-3-A)-7- (- 2 9 o g d-4-d) S A - - 2 [ d] o] ] & -2- ) -
2-vdo]ayAdoln= D1 2 R)-M(1-(1-otZH 2 LopA#-3-A)-7-((1-WE I H 2 d-4-A) S A ) -UFHlZ [ d]
ol thE-2-Y)-2-vd ol Ay IRl otu| = D29] FA
(B-N»(1-(1-(3-ZF 22X F 9 o)A #-3-9)-7-((1-HE 9 #| 2] P -4-L ) 2 A] ) -1FH Z [ d] o] v v} Z=-2-Y ) -
2-mgo]ayFdoeln= D1 9 R)-NW(1-(1-otaE 2D olA#-3-)-7-((1-WEFH A & d-4-L) S A ) -1 = [ d]
ojuthE-2-d)-2-m o]y mlopr| = D29] FHE& WA 160 ekt

\)—NH \>—NH
_HCOH \ S L TER _
O/ CN Boc NaBH(OAc); O/ CN,BOC 2. CICH,CH,C,0H
HN /N 51 HATU

DIPEA

N
NaOH

SEE =T EF

[0775] GA I 1,2-tE2 2 (3uL) 9 3% 3(510mg, 0.929mmol)e] &Mo| 0Co|A HCOOH(120mg, 1.39%mmol)
2 NaBH(0Ac);(256mg) S  H7lstick. A7) wke EES A4 A1 Fo wkek 3 E(10mL) S

[0774]
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[0776]

[0777]

[0778]

[0779]

[0780]
[0781]

[0782]

[0783]

[0784]
[0785]

[0786]

SEE4 10-2416358
A7Vsla, A7) ZIFES CHCly/o)2Z23-2(3:1, 30 mL X 3)E FE39t. §7)14<S 35 NaSO,E A ZA]7)
i, Zgsted sE5AFT. A" JALE F7F AAgle]l v dAldl A4 ARSI

WA 1L SHHE 519l SHE DLRS] A& Ao Lol J1AD vt e Aol we sl
B J

1 1% rE
r}oé_&
|

4 N b8 e

8 518 TRAR Aeste] #2] olwe JA4&ATH. T4 TF Fo f2l o}¥l(400mg, 0.865mol)e] &

ToM 3-F22Z23d2H(113mg), DIPEA(223mg) % HATU(39Omg)vE— A7FEdnt. A7) g EFES o
M3 ek, Aol 1A7E Fek wdk & LC-MSE EUEEe] ol A 2 AL e, o
S ZE/CHCL; (1:3: 60mL) 2 HO0(30mL)E A7Fakalch. f714S NaHCO,= A H ek, T4+ Na,S0 o°ﬂ*1 A

A 7)ar, 7hstete] EEA1713, FH|-Z 84 (Combi-Flash) (DCM & 1-10% MeOH)E 3] AASe] 33E DIS

)

S3TE. CogHarCINgOzol gk MS A3%]: 553.1 (M+H); HPLC A Az 6.81.

A 111 9&4knl) 59 33HE D1(514mg) o] &9 H0(2mL) 9] NaOH(104mg)E 7Fsiitt. A7) wke-

EFRS S0TAA LR E W F, LONSE 2Rl dol 9X @ AL tEhinh 7] we 23
ES o]lAZE S I CHCI5(1:3)(60mL) 2 FE3IA . 7132 5541712 F19]-Z41(DCM 5 1-10% MeOH) =
=
[<]

3 gAlstel stgtE D28 31% & (149g) = vhA 39l et FESAT. CullyNeOsol tht NS A A

OE

517.6 (M+H); HPLC A5 A7+ 6.92%
Al 23

(R)-N-(1-(1-0} 21 2 2 0} A 931 )7~((1-AFo] 22 3% 23 7] 3l 2] 1l -4-9) ) § A )11 [ ] o] W] T} -2-2 )2~
(EelE7oRdd)ol 2 mulote]= D39 §Hy

oy,
Bogon:

D3

(RA)-N(1-(1-otTE 2L otA-3-A)-7-((1-Ale| E2 =2 F A g H-4-L ) S A ) -Vl = [ d] o] v v E-2- ) -2-
(EdjEFemvd)olavarlopr| = D3& Aol 220 714l vheh & daje] whe $3eHGlTh. CoillssFaNOsl

ML

ek MS A== 597.5 (W ); HPLC A5 A7+ 2.10
2AA] e 24

(R)=N-(1=(1-0} L = Foh Al %-3-2)-7-((1-Abe] S 2 Z 2 03] 5 2] ©-4-21) ) Ul [ o] ] o -2-9) -2
m|glo] AU s Elobu| = D4o] dHA

N
S—NH =

! \ d N\
SG;
: /

D4

N

v

,,u
o
P
>
5
-3
l-N

[dlo]m T -2-91)-2-

(R)-N(1-(1-o}aE 2 Lo} A H-3-A)-7-((1-Ale| S 2 L 2 A v | & -
A =k ‘ﬂ' FABATE. CollssNeOsoll 3 MS

Hgol Y sdlotr| = DAS Ao 220 ZlAE wpel 2 HAf

a

[.‘-lui

A2 543.6 (WH); HPLC A5 A7+ 1.99

AAd 25
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[0787]

[0788]
[0789]

[0790]

[0791]

[0792]
[0793]

[0794]

[0795]

[0796]

[0797]

S==5| 10-2416358

A d-4-) A -1z [ d] o] v tE-2-Y ) -2-(Ex]

i)
s

(R-N-(1-(1-0} 2D 2 o} A -3-21)~7-((1-0] 2= 23]
2o zud)ol s ol D59 F4

CF,

o 4

(R)--(1-(1-ok 218 2 9 obA B-3-91) -7 ((1-0] & 2 2 B 5] 2] 1 -4-21) A -1l 2 [ d] o] v T} 291 )-2~(E ]
E7ozvg)olameolns D58 AAld 2200 1A whsh g Azl whek G ColloFN 0ol T

DS

[j-lu:

MS A2 599.5 (MH); HPLC A7 A1zk: 2.11

AN el 26
JolvtE-2-)-2-md

&
H,
ACh
V)
~
e
do
>
F
=3
BN

(R-N-(1-(1-et A 2 obA F-3-2)-7-((1-0] £ Z 2 FA 3] »
ol Az Eolul = peel dHA

e

g\ A

Yogios:
D6

(R)-N-(1-(1-0} 2D 2 D ob Al B-3-2)-7-((1-0] £ 2 209 5 2] 94~ ) S 4] )- U ML [d] o] 1| 15 -2-21) 271
olayZEolu = D6S AAlo 224 7|AE wle} e Azaje wpE AT C!§1H4ON603°” th3k NS 2FA]:

545.5 (M+H); HPLC A5 A|7F: 1.98%.

(R)-N-(1-(1-etad 2 d oAl #-3-2)-7-((1-(2,2,2-Eg & F 2 2ol &) I A 2| D -4-2) S A ) - V-l = [ d] o] v T 5
2-d)-2-vd ol ot = D7e] A

rﬂ
,,u
m&
P
>
%
rE
E
o

IN

(R)-N-(1-(1-ok LA 2 2 obA -3-21)-7-((1-(2,
2-9)-2-v go] ) selofv] = D79] FHL H&%

N
B»—NH
>_ CF3CH2803CF3 >_<\:/,(
N-Boc
N-Boc FiC
HN <

1. TFA : :
2. CICH,CH,C,0H
HATU FiCo_

DIPEA
3. NaOH

a—g— LEXEIEEE
7o vhehaict.
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[0798]

[0799]

[0800]

[0801]

[0802]

[0803]
[0804]

[0805]

[0806]

[0807]

[0808]

S==5| 10-2416358

i)

@A 1: DME(2mL) F< 33E 3(120mg, 0.2mmol)e] &-<Mo 0TIA CFCH080.CF3(95mg) 2 DIPEA(103mg) &
vk, A7) vk ERES Ao v wnke 3 CF,CH0S0.CF3(95mg) 9] F WAl wix]2}k K,C05(30mg) &
A7bE Ak, A7) W EFES A2oA 3Y Fe wNkek b, @ik F 0-30% EtOAcE AMgsled A AY
Azt 2 Aste] §IE 522 53% 48 (66ng) = FEAT. NS 531.7 ().

oA 11 3eE 529 e DrRe AEE A 220 ZlAE wiel g Axbe] uwel =3Ei).
CaollasFaNeOsoll TNEE MS 21221 585.7 (HH); HPLC A5 AlZE: 7.01%.

AAldl 28

(R)-N-(7-((1-etA g A A& D -4-2) S A)-1-(1-(3- 2 ZZZ 2 h e ) oAl 9-3-2) -1 2 [d] o] W] th&-2- )~
2-(EgjEFe2vd)olaYIEoeln= D8 B (R)-M(7-((1-olA g o2l d-4-U) & A )-1- (1 olad 7 dolA| -
=) -1z dl ol rtpE-2-d)-2-(E & F e 2rEd) o] Ay FR oln| = D99 ¥4

N

(R)-N-(7~((1-0PA = 3 ) ] W 421 ) € A ) -1~ (1-(3- 2 2 2.3 2 7 & oA -3 )~ T Wl 2 [ ] 0] 7] T -2~ ) -
p-(EeEF 2 Y) o] AEOh] = D8 B (R)-M-(7-((1-obA B3] 2] 9-4-91) S 4] )-1-(1-0} 22 2 2o} 4] -
3-9)-UF N [d] o] v ThE-2-9))-2-(E ] B Q. 2’ o] 2] mElobu = DY) Aol WHSEA 189 teht 9
a1, A6 220 Z1AE wksh e Aapel whet FAyshgie.

2rSE Al 18

CF;
N HO — S
@;P_NHE 0>—<\:/,<N Qi >_N>i-,[_<\:§ 1. TFA

O/ = CN,BOC O’ CNme 2. CICH,CH,C>OH
N O N HATU
%r ﬁ’ 54 DIPEA

53

O

Cr3

\>_NH NaOH }_Cf
C . o
§ Ne; C
(R -N-(7-((1-oFE AP d-4-9) LA )-1-(1-(3-F 22X 2 3= U ) o} A H-3-2 ) -VFH Z [ d] o) 1] T} E-2-Y ) -
9-(Eg)Z2 o 2uE)o] AU IE o= D], CylyCINO,Ol thak NS A=32]: 635.1 (MH); HPLC &5 A1ZF: 2.03

[.‘-lui

(RO -N-(7-((1-oMEH g d-4-L) & A ) -1-(1-o}TE 2L oA H-3-A ) -1l = [ d] o] v th £ -2-A ) -2- (B &5
SzulE)o] a o] = DY, CylleNeOsoll THE NS AZ21: 599.1 (MWH): HPLC A5 A|7F: 2.09% .

AAld 29

(R)-N(1-(1-o}a ™ 2 dotA| #-3-U)-7-((B| Eg}8}o] =2 -2f-v] &-4-U ) S A] ) - U £ [ d] o] v o} 2-2- ) -2+
oy sdotn = D109] §Hd

ey
0 ¢ o 2
o O
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[0809]

[0810]

[0811]

[0812]
[0813]

[0814]

[0815]

s&go] FAHoR W )

SEE36 10-2416358
(R)-N-(1-(1-o}aE 2 A oA #-3-)-7- (B Eg}s}o] = &2 23] -4- ) S AD) -1l % [ d] o] 7| TFE-2- ) -2-v]
golAyzdoln| = DI0S AAlo 2, 3 2 189 7|AE wie} & Aol wel & 35]' . CogllsaNsO0ll th 3k MS
M2 504.10 (WH); HPLC AIF A|7F: 2,218

Aol 30

(B-NF(1-(1-olaE =Y o}xﬂv -3-9)-7-((1,1-9 2 A = H Eg}s}o]| & 2 -2/-E] I &-4-< ) & A ) -1/ 2 [ d] 0] |
tHE-2-9)-2-v o] 2y mElolu] = DI1e] A4

D11

(R)-N(1-(1-olTE 2L obA| H-3- )-7-((1, 1-H S A| = H| E&}3}o] =2 -2/-F] 2. 9] gh-4-U ) S A ) -1l =
OE-2-d)-2-wEo]lAYFEolu| = DI1S AAld 2, 3 ¢ 189 7|AE wie} @2 Axjo] w A

2
0,
A

CoslsaN-0s80] ThaF MS A== 552.5 (W4H): HPLC A5 A7+ 2.11%.

* * * * *

sl ANE AAels FedAe] GAztlA FrE AAGHe] Az 2 ASPEe] AT A4 L 7%
AFe7) A% Aelw, BA AL A9 WAF ABselE Aol ohirh. FYUA &N B 0
: A, 55 9

< O e e el Ak, 2 HAAC] 18¥ e 3, 53 % 5592 olelg +d
=i BEﬂZJ % 7
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