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2779l R, R, R 2R & 58HSE £4, (G €72, Cs EAE, G &71d, G AolE2LZ, Cou ©F
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A3 97

24

A

e 4y

2o 9014y 3¥€ 2099 29% u =Y A61/968,2435 8 A FASH, o)l 1 o] Eo Hzx
=2 A8
Hl

|zolmthE FiA R o] ofAlsHA AEo] B Algdrt. =3 S48 Ao s o] FEE A

T, o = A7 AF ofe] ARSI el Al

I

Al 83 B2 1WAl AT (super family)oll A, ERBB sid&]= 4719 F49¢, ERBB1I(H9 374 1A +&A
(epidermal growth factor receptor) W= EGFR), ERBB2(HER2), ERBB3(HER3) 2 ERBB4(HER4)ZE 3E3F3It},
ERBB &A= AA fAF 25 =23 AE=d<l(ectodomain), @Y Z¥E (transmembrane) =ml, 2
ERBB1, HERZ 2 ERBB4°]A &= %_MgoM ERBB3oI M= Aol gl AEW 7|vhAl =ddy F#3c). 2t=e] o
&3t J3HAZF ERBBL, ERBB3 2 ERBB4S] AEZwm|le] tfs] 1= Aort, HER26] thiafjx = A A &F%rt.

ZRte Aot s8- g sHE-o|FASE ATV S8l sEAelM e 2 wEE fRdh. rie 4
ghlol, HER29] A9 =wlQl oln] vh& ejit= 2Hdshel ERBB 9viet Hl%t& TR ﬂxﬂ?M aRE oE
2)7k= A3hd ERBBY wigh wistA S o]FAs EUR W, ojFAstE FE&AE LF JlvA 24 24
stato] AlEE HdelA ElZAle] FAFYUsHE ofy|drt. ERBB 484 Mxﬂ a5, EAEUS} F9 8 7]
A Solde] vEn. £23-sE ERAS B Gi|E FHeta F-AZAPE/AE PISK/AKT 2 v E
Zl(mitogenic) RAS/RAF/MEK/ERK 228 E&a A¥u 258 4=l el sxdol=g 2484717 946
T7 P9 (docking site)2A Az, G4 AEA, ERBB &A1 @42 4%, +2, dd 4 &3}, A&

SOAEARE, Al Bok 5L AHE, o] 2 ded A 2 v Alx J%Xé% z4dst7] 93 A4 =135

1t} (Yarden et al., Nat. Rev. Mol. Cell. Biol. 2001, 2, 127-137; Hynes et al., Nat. Rev. Cancer 2005,
5, 341-354).

A e Fo 2 2 PE ARNoZA, ERBB -84, £3] ERBB1 2 HER2Y +A 2 ZA3= 2% Ao
3 ougE AE Z TE BRoA T Aol disk A3 Blldriver)¥ F Uk, FUHE, 43HE FEA=
TF YA H HolE FHFoEMN o wehg THEAIY. AEHAQ Bt A dd, H it
o] Ak e A0 JEEWR F 7IuAl Rl Ao &3t EdWole] Ao RHE Z#jElth(Yarden
et al., Nat. Rev. Mol. Cell. Biol. 2001, 2, 127-137). Ab#rell 9lo], ERBB s=&419 fA}e 24 93l2 of
718k= ERBB Ak B thE frxte] 14 wol= #, §%, 2%, dHd, o, 75 2 AN, A%, v,
A7, Bd, 9 2 Aguiere] o o] vhere] obgelA A 1Tt ERBB &A9] oY 3= o
HEg o2 Hop =& Adts 9 B &S A 7|7l digh 4249 o A Eo|tt(Nicholson et al., Eur. J

Cancer 2001, 37, 9-15; Slamon et al., Science 1997, 235, 177-182).

Ab b3l ERBB &A19] EA3te] F&351#] 28 4 ¢l #HEAS 1#e ul, ERBB1 ¥ HER2:= & A EE ¢
3 AT3E A ARE AEole AL BER I, oE LS 9% JuAl BFHo|t. FUdolA ERBB &4
o] o] &A4E 9HA7]7] 93N, ERBBL ¥ HERZJ AES] Trele EH3sle dEE A L HAEY A

=HQg e AShE AR et o] nE .

o

2 3x) B2 FRBB FEAE & Eojygdom FAS L, s AT 2 584 olFAste] WA, dEA
Z~(endocytosis)E &3 AMX THOZHEHS &A1 AA, AEL E=dle #49(shedding)e] oA %
el AjxEle] FAlslol] os] ERBB mi/l® A Z3E kA (Hudis, N. Engl. J. Med. 2007, 357, 39-51
271°] #-ERBB1 FA|Ql AEAIN B SRRk gl eyo v mxE spete e 2o rA el zgxg

v
= =
of AzellA whg £ Bl o] gl= AZHAA MAAS B, FUkE, ASAITS i TR 3 FEe] o

M
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2 APE | AAEVSE T Aold HAFAE odFo AHE i $AHAN(Ciardiello et al., N. Engl.
J. Med. 2008, 358, 1160-1174). 3F-HER2 3}A] E}t b juxtamembrane) ¢ XA HER2 =& 2]
= 13
|

J
wel 1vel] Agsitl, 1 AFgA], EffAEFHLS [HC 3+ HER2 #2d = ol 2,09 FISH 4 =%
]

—

[>

HE el $dS 2te %27 A Bzt 9lo] FT7tE AA AEES ERTE. 3
Aelof] tis] FL3 V=S AFESY], HER2 48419 TwmQl 114 e o3 EZ(epitope)ol A3 A=
FEgto] 4 3w, 7] @A FUdS 2 dAE 93 ARG aoRAN EfAREEY 2 TAEA A
Aol FrtEozR A WS &5 Z7A = Aow E=vt2 WAt (Gradishar, N. Engl. J. Med. 2012,

366, 176-178).

2t 2F ERBB1 71WbAl SJAIAI(ERBBLII) O] /e x4 oF= 7i 9 X 5& <hsr] fa o A& AHSsh=
AskE dEokde]l Atk S F /0] ERBBII 9FE<Ql AFEH 2 CEZEHS HEA 7uA F4& o
15171 98] ok ERBB1 Zvj2 Tuclo] Agsts= 7192 ATP vldg JA|Aloltt. ¥ AAME %<9 (non-smal
cell lung cancer: NSCLC) & #7g¢te] nldesl shxje] Qlo], o|E=ZE|dRto] A AEE FA3MA &A F
Mo zZM YA o]o]s YeErH T (Ciardiello et al., N. Engl. J. Med. 2008, 358, 1160-1174). ERBB1 E]

714 =wWel O 43 EdWelE F1 9 NSCLC FHAbe] HEHg ] glo], AFdEY 2 JESZEY

N
—

H
ANaes = Aol Aozl X&EHQ gFs BAT & Q. ol IFE WA EdWol=
7] ERBB1 9<=(exon) 19914 =] 747 WA 7509 Leu-Arg-Glu-Ala o WEFH (nested) A-Z A 2HA
(in-frame deletion)o] 7}, 9l& 2104 91x] 858((L858R)IA 2] FAl A ol27]d x| slo|t},

gy, dEREY T AvEYe 27] e YA AZAY BdWlE AP om 10 WA 14714
Well AEeEtt, o5 5, k& Aol JA WalE Al7Isk=, ERBB1S] <= 200419 T790M AlolE 713 EJIE

Ed Mol (gate-keeper point mutation)= XA AA FF] 50%0] A TAEATE. T790M =AW o] ZHH
o] AE FHSIL X440 ERBBL JAE Fost7] {8, 240 ERBBLIZ} /L=, ol & d¥= &7
97 ERBBL ¥ HER2 ©]F YAAloltt. 7] E7I9A &S =dviold 2 2o B & dXstar oyl

A opuiAt V)9 FHARS FATOEA TN EdWolZRE ] JIvAl AjF waElE SHd. FhE,
7k ERBB1I= 7H9A AAIAI R G Ao s Bo =9 334 A4S dovl= Ao R Wt (Sharma et
al., Nat. Rev. Cancer 2007, 7. 169-181).

Add AldelA, 24t ERBBIIS] ofubEld 2 RIZHeE <& 19 AHAlS 2= NSCLC HCC827 AlEo] -3 jAlst

3L, L858R =AWt 7] T790M &AW o] in-cisE 2t NSCLC H1975 A Aol Ao A o &2 E HHrt

SoMf of &gel vk, Eluh, obdtEldE ER, 1 Aol opAdd ERBBIC s o] Folxw AM3IMAEE HI975

B} 100W] o]/de] ?P—E AAR. mgel Aol oF kAol Bghzo] T790M =AMl ERBBLC thet of

Zleky aas 93 SR do ol =Eshy] del ofdd ERBBlE ehdE] AR o Qv A9
;ﬁ o

Zzolth. okAlE ERBB1O] A7} o]de] EE ERBBLI <fEoA AR &% st 548 oty B
7] W&o, AP EAWolA el gk ofA3 ERBB1S] % olAl= T790M ZAWolA] oAlol digh Fi3d] =
& &5 G5 A olutEde] digh JAH BAAE A AAd AN dASHAE, A EH
2 olulElguto] W73 EdHo]E zhe SAoA JEZREY Ee AVEYHY F53 %S Holu, H W
oy &Fxab A T790M A3 %fﬂtﬂﬂe Zte BAE Amdheddd EREY 2 AFEYET A4
o2 ude A4S YA E Fale Aoz Wi Aok (langer, J. Clin. Oncol. 2013, 31, 3303-3330).
weks, A AW, 53 FE APy Lo ‘1 5 g aA XEAY e st Byt AYAA

shahal 19 SRHE, v olo] T ALl dZA, HAn EE, FEYACIGEAAY £3}E EE FHYA
WOl A Bk ole] ohAlet o 318H: o, §ulaE mE dpeboel waldl AHT
Q
U’T\Y’N R?
[ [ 4
\V'XbN
Il s
L
RI
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9]} s}srajel A,

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

1b_1c 1b_1c

g, O o2 dEzold Ei= FEZA]2; (o) -CORT, -C(O)0R", -CONR' R, -CORNR'R",

la la la 1b_1c 1b_1c 1b_1c

-OR ', -0C(O)R , -0C(0)OR , -OC(ONR R ~0C(=NR “)NR'"'R —OS(O)Rla, —OS(O)ZRla, -0S(ONR R

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

-0S()NR'R, -NR'R, -MRCOOR", -NRCOIOR, -NRCOONR'R®, -NRC(=NR'NR'R", —NR“S(O)R“,

1b_1c 1b_1c la la la 1b_1lc b lc

NRUS(0),R™, NRUS(ONR'R'™, NR“S(0)NR R, -SR™, -S(OR™, -S(0)R™, -S(ONR'R" = -S(0),NR'R; =

O pie ;§*=' O s
\(ﬁ(R“ /NWR“

- le 1f lg O la le 1f lg 0 R le 1f 1g
= (d) -C(0O)CR =CR CR ", , -N C(0)CR =CR CR , -S(0)CR =CR CR ",
[6) 8] R'g QARE E|{Ia() O Rle
f 5( = 1 { 5<
—5 mie R le _1f _lg E') R la e _1f g N e R

, -S(0,)CR =CR CR , , -NR "S(0)CR =CR (R , R ,
R B iy
I O R'E
/N\;“}:/ﬁ<}{”
~NR “S(0,)CR“=CR"'CR 0 o)1

RE Cis €7, Gs €A, Cos €71, G AFIEELZ, Cou FE, Crps oF2EZ, FElZold e FEH=

L'e A%, -0-, -5, -NR- = CR R D-0]31, zzke] R 2 R'= S9dom 44, &2, O 27, G

o G, G L7149, G AIZRLA, G oFE, G5 oFELA, dEl 2ot = e RAte] S - olaL;

LZE Ca10 AFOIEZLAA, Coy OFE A, Crgs oF2LA W, FHZolHYU E= sHZAle] S Hwo]ar;

TE A%, 0o, -5, N=, NR)- EE C(R)=0] 3L
Vs AR, -0-, -5, N=, -N®)- EE -C(R)=0]31;
Ve AR, 0o, S, N=, NED- EE CR')=e] i

W= AR, -0-, -S-, -N=, -N(R)- = —C(R)=°]

P

X 2 Ve 247 5yPdor ¢ i NojaL;

2A 2A y -
7= R wme RRVe) 3 V7 R R R e EYAoR £A TR (G 9, G SAY, G 2719, Cin

APl E R A, Coyy oFE, Gy oF2EZ, SH R0l & FH ZA o] EHol o,

1 5 6 7 - _
R, R, R 2R A 5HHLZE (a) &, Ao, T2 = YER; (b) G €, G €A, G €7
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= 27k ZEAtel 2 WIS getea guds wdth, 54 AAGHAA, 7] ol 6 WA 2070 (Cos),

6 WA 1570 (Co-15) H= 6 WA 107

=
o
S
b
=
o
X

gzt ol 2§ ot Add, Gmgd, =5

LdAdA, obFudd, ELW, HAJEL, AL, viojAd B HALANE 2T, ofo A
Bt ofddle ®I e aErh W@ESeln thE aeh 23h, B 223 Ee UEFEd 5 e, vl
Apel2E mE EfAbe]2E ®©a g, oF o, ystel=gurEd, dddil, <lupddl Ee HEDE
sRuzdd(HERedd) s G, 54 AAGEelA, ol 2ol 71AE vk 2E ) o] A&

7] Q2 Ao s 3" 5 gl

go] roj=orA" W rolherd e 17 olate] ofd 1Eew ARH 17 ¢d 1§S avh 57 Ax el
A, A7 o2 e 7 WA 3070(Crse), 7 WA 2070 (Crage) Bz 7 WA 1670(Croge) 8] ©EARYALE ZE= o2

44 TaFe] des Al 2-vdeld B -ddERA S ey, o dAHA wev. 54 A dE A,
o= el 71 E wpep 22 1) o] Aghv] Q= AEA o Askd 5 Qv

gof "sHzold e Mok 17l WFE WAE FHHA 47 HoE Ll WEE wel} 247 SYson
0,5 2 NoERE AU VR ol AHzUAE FHots, Ul mwAtol2Y W 1§ wE 1} e
Y WIS 1FL W, Aoty IFL WIH uAE B Ao uelx Riel 2GR, dH2
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gl VN Ei= 2700 0 Ak, A B 2709 S <At ‘;/EE—t— A EE 4709 N 9AE
Z- aglo| e FH R YR F AFE 47 oldteln 7+ aElE Holk 1719 BRAARE
oA, A7) FHEIEL 5 YA 2071, 5 WA 157 EE 5 WX 10709 18] RS
1Eﬂi°}a a7 de FEtd, olMuEd, olAHolEY, o|HAEY, FAIHoEY,
gdeiviAd, F8d, e, &, golrjolE % Hol=d, Held
EgjolEE s X3 °1°ﬂ FAE A geth, vpo|ate] 28 FH Rold 1F9] o
, Mlzol&AlEY Mxvlebd, iﬂﬂﬂﬂa%,mZHﬂ%%, Hzeeld, ¥
olvttxltyd, ojujtxEelEd, QEYA, A=Y, IEY,
d, 1&%%%‘, olxFEEld, olaEolEd, YrHIUY, SAERITY,
d, dgesygd, gE29dd, FAEgd, Axded, AuEed, Eolteokx:
F3Fsht, o] ?Méﬂﬂ gtk EgitelEY sH R0k 159 o= ot
T]wﬂﬂlﬂé AEZ Y, AJEYUY, HY2AAY
olo] grguA ek, 54 AAFHAA, FE
AAE wpeh 2o 17 o] Are] 237 Qi Aeidow X34 + g},
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2
(o

EOS
Aol e W il
Aelzoaa awel 2 weE Ul EE 28] 0 84 UHWLZNAS A% R/EE
g 53 5 do, w2 meldMel AHzAAe F AL 44 olsteln 2} el
A ghac. 54 0%, 4o AHzaRae 5 0l 2070, 5 Al 157 E
%ﬂ%—&% . Rl 2y suzoldd ge i Fehdal, 1ﬂﬂ£a@,ﬂiﬂﬂ§%@,l*&£a

L SATelERA, SRR, seda, deEda, sqda, deda, deviddd, U,
H%ﬂﬂ5£Wﬂ ot Eelddl, HEAEAN, Edobqddl ¥ EdolEUN TP, ol B4
A gtk velabol2Y slElzolddl T1ge] ol WaFehddl, Wxoln|tEU, Wzl HAEAN, W
sebddl, WEElololEU A, WaTolEdd, WAL YA, NxEelolEd, NASAEAA, FEvled

otz e, ovtharolEdd, ASALA, JAEDd, ATEYA, o AMEFehdA, oz
iﬂﬂé@,liﬂ%%@,]iﬂ%ﬂé@ olaElobEAA, e v, Sz dd, Teed

CZevdd, Fedd, Aeudga, dgejdd, Anedd, AxLdd, AU, o}
1}+i4amw%1m gelnse s Tgsht, ol #35A4 etk EdAelEe ddzotdd 1§
dli ol T, MEE, JukE, OHEFdd, Avitdd, AESed, ArEey
A, e, A, AeEobdal, NAAdd 2 ANEdAe wygsht, ol @4uA @
Crh B4 AAGE A, s zolde Eg B g vek 2 1) olgel A% o= HeHow A
a1 4 9l

_Y‘i

1r

2w HH Rl e Holw o] HYES 12 s 47 AefE 19w
©2 0,5 2 No2RE Ady 1) oo dHz9as FHstn A el 94
Aol F WgE we AsY w1} EBeldel3d ne Axge . 54 4
29w dEzAel2Y IFE 3 U4 2070, 3 A
514 671e] el 9AE v, duzAel2Y 1Fe MYYE neE Tl #ael
o 54 AAGEA, 7] dHzAelEde EAY BE & o d
AshE 4 93 AaUAt AuFow 4shE & dn 9Y et FREe
S, Wit 2Y, wlolatelZY, EelibelFY wi HEeel3Y 1

5
o2l
E“O]EP e zAlEH S dHZdAt B gadAtd Fo gz FAEo] A% dges AAAE

m_\EJ

Ak, oldd  dHRA2Y g ot opdd, WEOSAd, WxUsEy wzFeed
Wzsehed, Wzerd, WzeEasolmesepd, Wze EastolmR e Y, MEE o Ted, NEsA
d, pAiEed, Amed, azed, Audd, Feed, drteel=wolad)Eed, el aulzo) 2y
VA9, dsjelsmxel A, Ydel= R, galelEel g, Asel=ed, dofel= e

L etelmneAY, tatol= ey, q&ﬂciqamu@ Hefol=wngd, tadeid, 1,41
Hopd, Fehid, oluthEetd, oliEad, e, o|suLH E ehatolm R Feb, et

ol=REd, ojadmvid, ol&FriE|d, ];Laﬂl‘é o|xElolEYUd, olFAMEHHE, REZEY, &
E}o}olcida , SESPelERo|RMEY,  SAESEURY,  SAEEIUY, %f\lﬂ}‘é, v 2pA
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[0077]

[0078]
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sAgyd, 4-vHeed, vEeud, dEedd, dEdud, vEdd, ArIend, eS| =Ry
4, HEgsto] ERo| 7= d, HEzsto| =2 v]ed, HEztsto] =2 Eeld, ElofraZedd,
ElofEejud, HEZsto|E2dmeld B 1,3,5-EgfHobd & Edetut, ofo QS A vk, 54 AASH
oA, dHZALlE Y2 R ol ZIAE Hhek 22 1) o] Agr] Q= AdEH o XgkdE 5 .

€0 "dHzAlEHA"E Holx= VUl WIS aels drstal 4] Aol e WS vt A4z
EYHoR 0, S 2 NogZRE Mud 17 o)te su=dxs shratal A g dx7F eAdAel, 27t
Ereatolgy HWES aie] A|AE) Ee 27F EEabel=d aig] AlAElE TR SEEAlZEA 2 v
WS aels Sl 2Ae] vmA Fel Astdn. 54 AAGH A, 7] sEzAelEE M a5 3 A
207K, 3 WA 1570, 3 WA 1070, 3 WA 870, 4 Wix] 7/ Ei= 5 WA 6709 e AAE bt 54 AN
ol A, &7] sulzAtolEH S FRE A BElxd 5 gl A Ee & dAprt duHes Askd 5 9l
al é_li%x}ﬂ Adeideom 4std ¢ ol 5 a7t FEHeR e 4ds 2oEAY S ¢ e,

mARelE Y, HlolAte] Y, EfjAbelF Y His HEZMAPOIEY alg] Alxgoltt. dHEA|SHAE FEH R
dAp E= E‘ri%x}oﬂ/ﬂ T gz F-FEo] AT s YA 7 AT ol dHzAelE-HA 1
o o= opAlvER, MEuSAbR, WxySEL, WxFoedd, Wxveheddl, dxvddd, Wz
HEgsto|emyepddl, sz Edsto] =R dddll, dWxyeddddll, M=sAAdd, p-rtEeddl, A

zvpddl, azxdd, Asgdd, Fekgddl, dvbsto| =2l meddl, Yslol=mul=ol Aol d R,
tatol =zl =o] HAA R, HelolE2FHdl, HslolERolalamddl, Hsto|mryebddl, tHsto|=Ryle}
=4, Ystol=mygAddl, fafel=zyaguydsl, dstol=mygujuddl, dstol=maEHd, &

g, 14-"Elobddll, Fetmddll, ojnuEeuddll, ojnuEelddl, dEedql, oMz Edsto|ER
ghdl, olaulxH Edtsto]=rEld R, oladmupbddl, o]AFuleddl, A=, ojxElolEditd
A, oSSR, ReEZddl, SEetolEaRlEHR, SEsto|ErolaRlEHd, SAEYREH, &
AT, SAlgbdA, A, gauddl, -9 edd, S dd, sEedd, &
dudsl, dEedql, FAFIdnddl, HEdSo|E2FHA, HEHSo|ERo]aFmedql, HEZSo|ER
vepdsl, HEHstol=2Elodql, ElofraZedql, ElolEduddl, HEHsto|=a=edd # 1,3,5-E
gelotd s 3, olo FAEA Ferh. 5 HAAGHNA, sHZA ol E S g B 7iAE Hhe}
T VR ool Ae] Q=7 Agder Add & v

d
BN

go "WEA', "Fo|E' Ei 'TE'E B, 9k, HE UW/EE 2053 Y0
of "dEdor AR e A, AU, dHzA, dAY, dALA, AHzLALA, Av)d, A
) ApelEEar, AelZEerdd, okl obhu, ch=ad, sHlzobd, drzelddl, dulzAelRe wi
)

SE 2L OF mE AL 1) o, shvtel ANGEeAE, 171, 27, 3 e 4]

T AL onlstazt s, Q= 2+, A& E9], (a) $2(=0), Alob=(-(N), &=
1 UEZ(-NO,); (b) Cs &2, Cos LAY, Cos L7, Coy AHIERLEZ, Coyy oFE, Crops O}2LZ, FEHZ
o2 W et FACIES 42 VN o, shtel AAFHAAE, 1A, 270, 3 EE he] M@ Q'
Z7le Audorn A&dd 4 dh); 2 (¢) -COOR, -C(O0R, -COONRR, -CORINRRS, -O0R', -0C(O)R’,
~0C(0)OR", ~0CCONRR", ~OC(=NR)ONR'R', ~OP(0)(OR")5, -OS(O)R", -0S(0):R", -OS(ONR'R", -0S(0):NR'R*, -NRR',
ARCOR',  -NRCOOR',  -NRCOMNRER, -NRCERDNRTR,  MR'SOR',  MR'SO)R, -NR'SONRE,
AR'S(ONRR, SR, -S(OR", -S(O)R", -S(ONRR™ 2 -S(ONRR 25H Sgdow Aawm, 7z R R,
RS2 R'E Sg9H0% (i) 445 (i) Cup 92, G 2D, Gy D1, Gy AR, Coyy oF, Crops

otz dElzold e dHEAlEH (]SS 4 N o, shukel AAgEelM =, 10, 270, 37K E=

e A8 Q2 FbE AgHem AgE & AthelA; (i) R'sh K'e olso] 2% N A4t 37 1
Woolg, shtbel AAGFEAE, 11, 20, 371 E= 4ol AE] 2 AdHen Agd Adzie|FAS
YAk ool ALEE vish Qo AFW & gl RE I§S o SHHA 2E @ Hgdon @y
7.

shbel AAFEA, Z7ke] Q' S, Aok, @2 D UER; (b) Cs 24, G AL, Cs 27149, Gy
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[0081]
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SES35 10-2409739

ApolZEAT, Coyy oFF, Crp obERW, sERl L FEEAIEY; L (o) -COR, -COOR,
“COONRR", -CORDNRR', -OR', -0C(O)R', -0C(O)OR', -OC(OINRR', -OC(=NRONR'R', -OP(0)(OR)s, -0S(O)R',
-0S(0)R', -0SCONRR, -0S(O)NRR', -NRR, -NR'C(OR', -NR'C(O)OR, -NR'C(ONRR', -NR'C(=NRNRR',
NR'SORY, -NR'S(O)R', -NR'SCONRR', -NR'S(O)NRR', -SR', -S(OR', -S(0)R', -S(ONRR' 2 -S(0)NRR'=
oozl AFoERY SHHow Auyy, zzte] R, K, R 2 RE SPHOR (1) &5 (i) G 27,
Cos LA, Cog &71d, Coy AFIERLGZ, Coy o, Crps oF2EZ, SEH R0t T FHZALo]SH o] ALY

(ii1) B9} R ol5o] A%d N 949} 3 slelzatol 28 PAat.

go] "gvl FA" e "Alo|AAA Ko R A" e ok 504 oAk, <k 70% o], <F 80% o]AF, <F 90%
oI, °F 91% o/, °F 92% o/, °F 93% o]/, °F 94% o, °F 95% o1/, °F 96% o1, °F 97% °]4, °F 98%
ol 4k, °F 99% olAF, <F 99.5% o]4F, °F 99.8% o] o] ALl

o}
XA A 79 E (enantiomeric excess)S zt:= B
54 AANGE A, 2] Fst @4 Y dANAY F FFES VTR 3k 9F 95% o]
de] 1Mo ALl dAA E ek 5% olste] TE ALl AAAE 3T,

Fst B4 SFFES AAer=rldl o], HEA R 2 S Exe] T19 72 FA(S)d dd Ao MAS e
U7l el AFgET. (1) 2 (- )L 520 B3 54, = WY o] B3 B4 3o oa WHE W
o Geh)7] 98 ALeET . (o) HEAs shatEo] FAAMS AL YJEhd, = sgRe A We gxo
2 oEE AR SAAY, (+) AFARE 83E0] $-44e AL Yrhjed, = e H0Y UL
eEzon wi: AAWGoR A Ty, B8 F4 ¥A (9 2 (E Bxe] A wix R 2 Sot
B A et

go] "E9Us WolA"E }FES FASE 14 ool e wAA HEe] EAALE FHete FFELS
T S AAGFHA, Bt "EUs WolA'e Sa(), 254aCH), AEeaCl), wa-1100),

Eii—lz('C), g2-13(70), w@a-140), B2-13C°N), H@z-14( ’N) Aa-15(N), 22-14070), s

15C°0), 22-16(70), A2-17(70), 22-18(70), B2-17(F), B2-18CF), a-31CP), 9-32("p), <l-

33C°p), #-32(7s), B-33(7s), #-34("'s), #-35C"9), #-36("S), @x-35°Cl), N2-36("Cl), Ui-
37 79 81 12. 125 127

37C Cl), B&-79(C Br), HE-81( Br), L92r-123( 1), L9or-125( 1), L9orx-127( 1), 8L9or-

1200°D 2 20=-131(" DS EFa olo] FAHA 2= HAA v FJULZ 1) o FguA. =

A AANGENA, F3EY "FHLA HolA"= kA FE, F WA oIt B AAIGEHA A, 3EE 2

"2l a WolA'E Sa(H), F52CH), B2-12070), B2-13C°0), B2-14(N), A2-15(N), Ai-

il

16(°0), 22-17C70), A2-18C°0), B2-17(F), A-31CP), #-32C°s), #-33C"s), F-3(’s), -
36("s), @x-35("c), A2-37C"ch), nE-79"Br), BE-81CBr) 2 20=-127C" DS TS olo] 3
HA e, HHA HE DN ol H 125 Frdv. 54 AAGHAA, e "Eeda WA=

g e, 5 Aotk 54 AAGHelA, sgEel "BAUL Mol e A55a), Ba-1100),

=
ga-14070), A2-13C7N), A2-14("0), 22-15(70), %i—18( 7y, 91-32("p), 91-33("P), #-35("5), o

2-36°c). 29=-123("D), 20o=-125("D), 20=-129("1) 2 20=-131("'"1) & T} oo AT
v Hge 1) olAe] H9UAE Tt Bd ATH X

A ek, 1 ddelel Fat, og

o), WY Aw, gl was, g Bol, U Ax, g dxe, g 5o, NI F du, e
- 18 p ST = - =] =5

o abaE, dE Eol, 0U # g, ol Huske] wuel wel kst 53 ANSHAA, sheHE

U Mol A A Mg FEAE FHAT

gol "grjsg e §40 L) ool B, dF o, 24
4 o EAst, gulo 1) ool B os) 44H
&, Ee, TERE oLTRWE W opENS T



[0083]

[0084]

[0085]

[0086]

[0087]
[0088]

[0089]

[0090]
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S=50ol 10-2409739

7] Bl fASHoR st golh, shbel AAFeelA, HikA m QAL 294 Feeld. oe
AAFHAA, B we ARAT Y elolh, Suisk Bel A5, SR FaEolr, oo
o= WEshE, AFIHE, o|fshE, WS, ASSE U 05ES TP, ol #YHA gt

T rolel Wl ALl AA, A EFE, FRAAIYAA] EFE Bt FAUL WolA; i ol
FAGHOE HEHE 9, SUHE Bt ATHE'S ofF "(I) AFE HYE G ALl YWA, oh
M EGE, RRQACIYAAY EFE = BANA WolA; (i) AFE GRS o Hgut
9, SR mE ATHE: EE (i) 9FE RFE 9 ASHIYAA, ] EFE, FRAA Y
AAe EE mE FA9L WolAe epSHoR HEst o, vE we ATE'H FAT oug

Boo Alg= niel o], Jojo] HIF IF, ofuiAl W & F3E] ofols Wy AAEA & 3 "J.
Org. Chem. 2007, 72, 23A-24A"ol|A WAE+E= <¢ko] & 23 ¢ 3] (Biochen.
1972, 11, 942-944)) <J3l] &g <ol & x3bslo] B4 AFEHAY A4 H = ofojd mEr,

i)
2
o &
o
S
=
ik
S
fo

R< (a) F&, Aok, B2 T UERE; (b) Cs €2, Gs AL, CGs €719, Gy AlEE2EZA, Cou oF

1b_1lc 1b_1c

2 (s otz FE ol E: A2 Y; (¢) -C(OR", -COOR", —C(ONR'R®, -CONRINR'R,

la 1b_1lc 1b_1c 1b_1c

SR, -0C(OR™,  -0C(O)OR™, -OCCOMNR'R®, -OC(=NR‘NR'R', -0S(OR™, -0S(O)R"™, -0S(ONR R,

1b_1lc 1b_1lc 1b_1lc 1b_1lc

08O NRR, -NR'R, NRTCORY, -NREC(OORY, -NRTC(ONR™RY, -NRUCENRDONRTRS,  -NRUS(OR',

b 1c

ANRS(0),R™, -NRUS(ONR R, -NR“S(0),NR'R™, -SR™, =S(O)R™, -S(0)R", -S(O)NR'R" = -S(0),NR'R"; T

O R'e il< 0 Rl
ﬁR“ ’N\H/P<R”
le 1f 1g O R la le 1f 1g (6] Rh‘ le 1f 1g
= (d -C(O)CR =CR CR ", , =N C(0O)CR =CR CR ", ., =S(0)CR =CR CR ",
[0} 1 la
0 e 0] R'¢ R 0 L
o A _RE i i [0 AR
—3 Rle R e 1 _1g E') R A la le _1f_1g /N\g e R
: -S(0,)CR "=CR (R *, , -NR “S(0)CR ‘=CR (R *, B :
Rlu 0 i
IO R'E
/N\{g'/e<}w
a R I R'S
NRUS(0)CR=CR'(R® = O o)at;

RZT‘:“ Cl—ﬁ ?:_}Z:_], Cz—ﬁ ?:_}-?ﬂé, Cz—ﬁ ?:_}-7]%, Cg—u) }\]'o]%i?:_}%l, C5—14 o]’%, C7—15 0]—?—%}7.4_, :O‘ﬂEﬂio]'% EIE—T‘:‘ :‘]Eﬂi
Abol E&o]ar;

L'e A%, -0, -5-, -NR')- == CR'R)-o]1, ztzte] R @ R”

SE
(=]
s
it
funch
iy
o
il
-
[

, 22, G €4, G
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[0099]

[0100]

[0101]

[0102]

[0103]
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o G, G L7149, G APlZRLA, G oFE, G oFELA, dH 2ot = e ZAte] S - olaL;

L' Cop A1 2RI, Coyy oFLH, Crps ob22 A, B ol Ei dl8 2Ao] Y elo]aL;
Te A%, -0-, -S-, N=, -NR)- EE C(R)=0]1;
U A%, -0-, -5, N=, NR®)- i C(R)=0]2;
Ve A%, -0-, -S-, -N=, -NR)- EE -C(R)=0]1;
e AR, -0-, -5, N=, -NR®)- i C(R)=0]w;

X % Ve 247 SYAOR C Ei Nela

2A ZA 2B

7= R we RRe1a, A7e) R m R munow a #@w (o 9. G DAY, Cop 7Y Cos

ApelE 2, Coy oM, (s oF2EA, S| Zotd & dE|ZALe]EH o)L,

RO R, R 2 RS 217 280z (a) 44, Aobx, 3t i UEZ: (b) G &, G SAY, Gy 27

g, G APIEZ2YZ, Cou oFF, Crs o297, dHZoY e FHZAIEEH; == (o) ‘C(O)Rla,

1b_1c 1b_1c la la la 1b_1c 1b_1c

—C(O)ORla, -C(OONR R, ~CONR' ONRRC, -ORT, -OC(OR", -0C(0)OR", -OC(ONR R, -0C( =NR' NR R,

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

—OS(O)Rla, —OS(O)zRa, -0S(O)NR R, -0S(0).NR R, -NR R, -NR C(O)R , -NR C(O)OR , R C(ONR R

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

NRCENR ONR'R™, -NRUS(OR™, -NRS(O)R', -NRS(ONRR, -NRS(O)MNR'R, -SR", -S(O)R", —S(Ome,

SS(ONR'R = -S(O)MR'R©]x; &, R, R, R 2R % doj= 270 47 ofyx, R'eh R, R'g R =
=R RS @ Aged e ol i dE AU FA e

Zpzbel RYRY, RS 2 R ERAoR S o B, Gy DAY, Go D919, G AFIZFRA | oy of
D, Gy b2 FHRol EE dH Aol Z ™ol AL RI9 R E o]Be] A% ¢ A N 94X 3 e
2AO12Y S FAFAL: RO R ol5o] A%® N A4} @A e mAlelFYe B aL;

ztzbe] R, R 2 REE Sgdom S, O 7, G Y, Cp U714, Cyr AFIZRAZ, Coyy oF,

Crs 2L S| 2old = e 2ALo]ZFdo]ar;

z

Zyzre] @7, GAd, 471d, AelERYA, AtolExddd, ofd, ofddl, of=d, of=dd, FE =o}
g, FHzctd, FHzAte]Ed Y9 sHEALlZ AL N o), shhe] AAFEA, K, 270, 370 EE
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3b, 2%, FEgAeddA A e FEYAAEA H7ME(adduct) 2 FEASMA ol EHEE
EZ3sk,

2 AFH sigtEo] A e @V VE FRcke AS, ol T3 oA HoR FEHE FoRA
A-ed 4 Ar}. "Berge et al., J. Pharm. Sci. 1977, 66, 1-19; and Handbook of Pharmaceutical Salts,

Properties, and Use;, Stahl and Wermuth, Ed.; Wiley-VCH and VHCA: Zurich, Switzerland, 2002"%&
e,

Ao FHEHE Ao Axel ARGl A e ohMEMN, 22-UIFEIolMEN, oldst
opulial, ofrlmab, ob7Izk, ofsmEBi}, L-ofamEEsl wWAlAEL, WE2, A-obd Eobu mwzt,
Ak, (D-BE2, PEEAEL, (D-(19)-FE2-10-4EL, Az et Ees A AE
22, AERA, A FEAAAE,  EdA3A, olg-l2-UMEN,  oRAE,
p-sto| B Aol eI EA, EEA, FolZab, ZeEEA, B, FEAAELN, D-ZFEN, D-ZELEA,
L-29E4, a-S23REEA, 2T, G2, HEIFAL, 4, R0usFaN, (H-l-=EA
(£)DL-SHEA, SHEMEAL, o fa, DA, (L-BA, REA, (5) DLt WEEES, Gz

A
=
251, %
- EA, TEA-1,5-0 4 EL, -S| ESA2-Lb B, UsEd, A4, Sdah, 9
} o oolAk b X

, , ALk, REA, 44,
EXF, 9 EAF, G RAE, A, L-9 2 FF8AE, DAk (saccharic acid), A AAE, 4-ofm] m-2bg] A A AJERAE
ZHot2AL, AAlal Ak BdAl ($)-L-BFEEFEAE, E]Q Ao, p-EFAAEA, S Adds 2o wgEAkS

F3FalL}, olo] A H A ‘é}ED}.

kAt A o8 e o Azl ARSIl AR dAvIE T 471, dE B, FASw Ve, 7S
Za, FaskdE, FAbstelrd e FASIVESR; 9 771 971, dE Eol, L-oF27]Z, HU|Eolvl, HixtE,
4, dolw, gdggolyl, fedolyl, gueoelyl, X2 ol tolax2dolyl, 2- (qoﬂ‘a"}‘jli) o
B, oekZolyl, ofdolyl ogdtoelnl | olAX 2oyl N-w'E-ZF7M, to]l=glnbyl, 1H-o| v thE
g, R2EHU, 4-2-slol=FAdE)-R2&7, wdolyl | IHgd, Jﬁﬂ‘j/}ﬂ z2golyl, JEFH, 1—(2—
sfol=E A E)-IEd, Id, FAFEYd, FHAs=dH, oliF=m 22k odl,  EgegEoldl,
Egvdoldl, Ego|doldl, N-wl€-D-2F7+, 2-obv]:=—(3}o ]‘:“E“/\]“ﬂg) 1,3-Z230E 9 E=ZY
ZFeE 1Ak, 23F, 3k 2 4xF S 9 e ofil S s, old A A e

Boo| AFdH FFEL T3, o5 59, sk [, 1A =& IBY 3E2 7|54 Aol AAUIAA =
IR GA A3t dFSERA AFE & vk, AFGES, o Ao B FFEHT gGA F
od 4 Q7] witdl, TF F&3ith. o5, & B9, AT Fool o AAel&rtsE 4 v W, B
S a8 vt AFYEe Egk B oSIRtEd vlE) okAlstH A EAA AAdE %’31135— 7 4 sl
AFgES 4 34 2 g 7hgEsllE 233 g 71ded 98 2 gER d3d S Jdu. Oes Jx
stt}:  Harper, Progress in Drug Research 1962, 4, 221-294; Morozowich et al. in Design of

Biopharmaceutical Properties through Prodrugs and Analogs; Roche Ed., APHA Acad. Pharm. Sci.: 1977;
Gangwar et al., Des. Biopharm. Prop. Prodrugs Analogs, 1977, 409-421; Bundgaard, Arch. Pharm. Chem.
1979, 86, 1-39; Farquhar et al., J. Pharm. Sci. 1983, 72, 324-325; Wernuth in Drug Design: Fact or
Fantasy; Jolles et al. Eds.; Academic Press: London, 1984; pp 47-72; Design of Prodrugs; Bundgaard et
al. Eds.; Elsevier: 1985; Fleisher et al., Methods Enzymol. 1985, 112, 360-381; Stella et al., Drugs
1985, 29, 455-473; Bioreversible Carriers in Drug in Drug Design, Theory and Application; Roche Ed.;
APHA Acad. Pharm. Sci.: 1987; Bundgaard, Controlled Drug Delivery 1987, 17, 179-96; Waller et al., Br.
J. Clin. Pharmac. 1989, 28, 497-507; Balant et al., Eur. J. Drug Metab. Pharmacokinet. 1990, 15, 143-
53; Freeman et al., J. Chem. Soc., Chem. Commun. 1991, 875-877; Bundgaard, Adv. Drug Delivery Rev.
1992, 8, 1-38; Nathwani and Wood, Drugs 1993, 45, 866-94; Friis and Bundgaard, Eur. J. Pharm. Sci.
1996, 4, 49-59; Fleisher et al., Adv. Drug Delivery Rev. 1996, 19, 115-130; Sinhababu and Thakker,
Adv. Drug Delivery Rev. 1996, 19, 241-273; Taylor, Adv. Drug Delivery Rev. 1996, 19, 131-148;
Gaignault et al., Pract. Med. Chem. 1996, 671-696; Browne, Cl/in. Neuropharmacol. 1997, 20, 1-12;
Valentino and Borchardt, Drug Discovery Today 1997, 2, 148-155; Pauletti et al., Adv. Drug. Delivery
Rev. 1997, 27, 235-256; Mizen et al., Pharm. Biotech. 1998, 11, 345-365; Wiebe and Knaus, Adv. Drug
Delivery Rev. 1999, 39, 63-80; Tan et al., Adv. Drug Delivery Rev. 1999, 39, 117-151; Balimane and
Sinko, Adv. Drug Delivery Rev. 1999, 39, 183-209; Wang et al., Curr. Pharm. Design 1999, 5, 265-287;
Han et al., AAPS Pharmsci. 2000, 2, 1-11; Asgharnejad in Transport Processes in Pharmaceutical
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Systems; Amidon et al., Eds.; Marcell Dekker: 2000; pp 185-218; Sinha et al., Pharm. Res. 2001, 18,
557-564; Anand et al., Expert Opin. Biol. Ther. 2002, 2, 607-620; Rao, Kesonace 2003, 19-27; Sloan et
al., Med. Res. Rev. 2003, 23, 763-793; Patterson et al., Curr. Pharm. Des. 2003, 9, 2131-2154; Hu,
IDrugs 2004, 7, 736-742; Robinson et al., Proc. Natl. Acad. Sci. U.S.A. 2004, 101, 14527-14532; Erion
et al., J. Pharmacol. Exp. Ther. 2005, 312, 554-560; Fang et al., Curr. Drug Discov. Technol. 2006, 3,
211-224; Stanczak et al., Pharmacol. Rep. 2006, 58, 599-613; Sloan et al., Pharm. Kes. 2006, 23, 2729-
2747; Stella et al., Adv. Drug Deliv. Rev. 2007, 59, 677-694; Gomes et al., Molecules 2007, 12, 2484-
2506; Krafz et al., ChemMedChem 2008, 3, 20-53; Rautio et al., AAPS J. 2008, 10, 92-102; Rautio et
al., Nat. Rev. Drug. Discov. 2008, 7, 255-270; Pavan et al., Molecules, 2008, 13, 1035-1065; Sandros
et al., Molecules 2008, 13, 1156-1178; Singh et al., Curr. Med. Chem. 2008, 15, 1802-1826; Onishi et
al., Molecules, 2008, 13, 2136-2155; Huttunen et al., Curr. Med. Chem. 2008, 15, 2346-2365; and
Serafin et al., Mini Rev. Med. Chem. 2009, 9, 481-497.
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Lo, ofgfro}, AN, UAVYHo]E | oflolE]4] EA(Irish moss) FEE, 97 (panwar gum), 7}EIZ (ghatti
gum), ©JAFE.E 3 2F(isabgol husk)®] A, FHEAMEAER~ HEddERZA ZH| LI E=(PVP), H
A (Veegum), e@}x ole}R ZA= e (larch arabogalactan), &2 EGVIIE 9 Folfd; AEE22, dF £9, o€
AZSZA AZEZ2A oAHOE, FHEAMYE A2 A Z4, YEF 7HEAHE AE22 Wi AS2 A, gl
EEAEAERZ A (HEC), Sto|=SAZRIAMEZ 2~ (HPC), stel=FA 22 e AFZ2AHPM0); 783 Al
E22, o & E9], AVICEL-PH-101, AVICEL-PH-103, AVICEL RC-581, AVICEL-PH-105(FMC Corp., Marcus Hook,
PA); @ o]59 EFES XTSI, oo FFHA el AR FHAE g3, eibdE, nAdd AE2
B AEZ A daEoelE Y, YYE, JHAF, 22HE, AR, JudgEs dE Y o5 EFRES
Xz of SAHA Ggerh. Edol ATH FAEA £AENAY AYA EE FAA F> AYY] F
Foll we 23, gAY 71eArt gA AA7bsE T AdA e FHAE 24

Foll oF 50 WA ¢F 9%z AT F AUrt.

AGe MAE ol R, BALH, HEX, K2WE, FAEE, o wAE, MBS, 12U, WUE, o
SUEF, A A¥ ¥ BY g2 w2, oo #YHA @ed. BUE, FE=, =uE, FaA2x 9
JeAET e 54 AMAE, FEF Fom BASHE 4%, AW $F ARl Azl s dolA Balw

g A A AAZA D £ Ao Bhe AZE pAS £4%

,
o

0
o

A |
FHA, A& B, AZ2¥NE; JtuAdE A, BALE;
22, dF B9, YEF AE S FHIE; Foladd Z-H(polacrilin potassium); i, oF £,
A, Bt A 9 duidgrst i Sdo); ¢1; 3 o5 EFES

AE A Feth. B AT AT AHEAA FaiA F2> AP TRl w2, 99
EE o

el Al ATty 2AES SalAlE oF 0.5 WA °F 155

N

= 9 oo & o
lo

£ o 2 ) g gy @ o

23t §&A= 24 2"HoldolE; nlavlg 2HokHolE; F; A (light) I YAH; 2245, W

=dF, odE £, SYAHAE wEMolE 2 Zeoddl S FH(PEG); ZHolEA;, UYEF -
, §, eSS, SUNG, S92 OFEE THet s 4
A old AH ol oE; dE 2gldolE; d¥ gte-goolE; olr}; AE; fAIETE(lycopodium); 27}
w A A o2 So], ARROSILY 200(W.R. Grace Co., Baltimore, MD) 2 CAB-0-SIL® (Cabot Co., Boston,

WD E olSe] EFRES Eehl, olo] @AHA @l Bl AT Aty EYRe SAZ o 0.1
3

ra
i

Agtsl delAE Z 2ol o|ikdtA, CAB—O—SIL®(Cab0t Co., Boston, MA) % AW ¥|gf{ EIE
2gtsit, oldl AR gFerh, A AAAE SEHT HIH, dFvE FIEe dgd 484 FD&C &
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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°] 71Ald AES X3, ool dAHA &=

1. WiEEZ Alo] W= A

HEdE e Fodor E9do Awd kAt A= BAAY VIR lA del mEH Ao e &

9= 9Jt}. "Takada et al. in Encyclopedia of Controlled Drug Delivery;, Mathiowitz Ed.;

A2 ME- S P4 F&3 EAL 7Y, J|EA, diES 9 E7; o7y, olgiA o, Fheteld, &
1, ESpIEEA, Jtebrid, ZHEA, ok, FAkekd 9 AEEEEF 2 (scleroglucan); AR, dE
= , dE B0, HA"; xAaElol= ] o & B9, HAE,; &7
e Zepl, dE 5o, dE AE22(EC), HYE oE AER~
(MEC), 7FEAIME AEZ2~(CMC), CMEC, shel=FAldd AE2 2~ (HEC), stel=FAza2d AEZ~(HPC), A
EZ2 ol HOE(CA), AER2 ZRIQUE(CP), AEZ2 FEHOIE(CB), AEZEL oMM HCOE FEF
O|E(CAB), CAP, CAT, StO]==A=2% wle AE =~ (HPMC), HPNCP, HPMCAS, dho]=SAxzd we Az~
obAlHlo|E EgZeE|H o] E(HPMCAT) 2 olE sfo]=FAleld AEZ~(EHEC); ZEM|d FEgE; Egnd &
Z; ZEHE oMAHOIE; SElAE AWAF dlzHE; ZEjoladoln|s; Eeotadstl; oEadsr e HE
F2ake] 2ESHA (EUDRAGIT , Rohm America, Inc., Piscataway, NJ); Z2|(2-8fo]==|o]e-vel=z 2w o]
E); ZYgEels; L-2F 8y dE-L-2FEo B FFEA; B HEA-ZYUFN FEEA; E-D-
(m)=-3-3fo|=FARE 24 F O oladlt f&Al, odE 59, Fd W addelE, WdE vEelZHHoE,
E, Jdd olzadzelE, (2-tvdolnoeE)eladdolE d (EvEoln| o) el
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[0319]

[0320]

[0321]

[0322]

[0323]

[0324]

[0325]

[0326]

[0327]

H A mER s AR ARG AR EAe 284 FuaY, oF S, ZEddd, Hyxadgd,
Helolaxdl, Eejolaiddl, ZYREdd, Edvdveadels, ZeFduEiaddolE, dast &9
e, ZenjdERetel=, wWd ofaddyelE-dd e adHolE A, AEd-Hd oMAHIE 5
A, ddd/Z2dd FFFA, oddd/dd otadyelE FFdA, Hd ohAHolES Hjd FEete] =9
A, viddd S2etel=, oddl B Zadl, ojekn Zeldddl HHz"eolE, ¥ %, odF
zréfol=d A, dER/md &F FTEA, AER/nd opAEo|E/ud dF AAET A, oE/md
SA g TS, EHd S2dols, Zhast »dE, 7hast Eddddl HezedolE, dd auf, A

& A, EEUWEAEs B A FtEYolE F5dAl; A A, dE £, Oﬂ‘:é‘ dEzs, As
B2 opAlHO|E, AmAxdE 9 rlwdshd BEdor vheidld EEnld obAEelE; 3 AW sk,
e 5°f, ZhEuent g, vMAgd g 8 EdgeAgtel=E £38h, o]dl A Q*b

MEs Aol WE AsglA, Mg PE 7]
A R/EE 34 A

= FAE F& AolE = Add

HygE WE Fogdoz Edo AF =T Al Sy 2 3 W, A 2 A" W,
& AFel ol hEHE Eer, A TR Al dEF el o Axd & Ut

=
Wy vE Fogom Hd AlFgE oFATHH FAELS - AAHE - A]AE w9 7]

S = A = S
(asymmetric membrane technology: AMT) % $+& Fo] A]~®l(extruding core system: ECS)S X33} o]
SAEA] e, AF Al WE AAE ARSI A& G k. dRbgo R o] d A= Hof

‘|—’

' @ 2
& HRSE 200 % () ) 2olR AGAIE Aol djel AR Eu g W
i o5 ok WES Aos7] A3 S 74 BHOR

FAo] IR F& FFI7] g 39
ol +2) (osmopolymer)" % "Slojl=g AR
A AFEA FFA It AFAREA Y A FHEY AT FHAE e vd 2 of
=% 7ol Ee} 2 T, Egdddll SA]=(PE0), EElolgdd S8 (PEG), &=
Y Z(PPG), E(2-3to]=ZAldd HEtadHolE), Zg(otad)Air, (et ad)it, Zejnd
=(PVP), 7FZgE PP, Zenjd 4= (PVA), PVA/PVP F5 A, dE weladgolE % nud ofA g o]
e A dEgAeE PVA/PYPY FFEA, 2 PEO EFS ke A8A ZEiedd, o
AgxgpAR A FEd, sl mE Al Y AERZAHEC), so|=JAZEE MEZA(HPC), Slo|=FAZ2d
e ASZAMPNC), ZHEAdE ASEZACN0) B FHEAldE AEEZA(CEC), YEF E7UlolE
7R, Agd, 24Ad H 4 JEF JiE SYSHCIEE 23, oo dAHA &e

(2

HEAS e RRE F9 =9 4Ee de ARg g w5 dd S F4E 4+ A eanal
(osmogem)elth. AFe L 2wAL 719, A% Fol, Fivhuile, Asids, Gadw, GhIEE, 9
SF, FUBF, QNAF, HIEF, FPWIEF, AU, ASVF ¥ FAIEF G, A8 B,
YreERz SYEx, IRz, owAE, FEX, BEx, WUE, oz, LE20E, $aR2 Ed¥E

g =, W, Fokegk /\]E_EL{}, oAk, AR, e

, =

= 9 A E; f74k, dE Eol, olxz:
olt] =Lk, ot EAL, g

ofol] g A =T,

%‘r*é *é%(%)ﬂ oA W] 27| FAFORRE M=o FFE wAY] A Aolgk &I Ko A

o], 4% &, oF Eo], MANNOGEM™ EZ(SPI Pharma, Lewes, DE)Z, ul&3

3 Ag 2AZF et Buh wE AdS AlFsta, A" Azl 4x A=

3 g 5



[0328]

[0329]

[0330]

[0331]

[0332]

[0333]

[0334]

[0335]
[0336]

[0337]

[0338]

S=50ol 10-2409739

o3 FEEA = steAel dE oget
22 85

(CA), AEZ 2 TolAEo]E, AEZ A EolAEo]E, CA ZRIQUYo|E, AZE2 s YEOE AZZ2A
olAlElo] E RE| o] E(CAB), CA old Fhuldo]E | CAP, CA =Y Fiuldlo]E, CA HAHoE, AE22 oAl
o|E Ed Ho]E(CAT), CA tvldolrolAE|o]E, CA olE JFEUCE, CA SRZZAEHOIE, (A ddE %
ddlo]E, CA WlEd HIXMo]E, CA Fd HIYo]E, CA p-FF4l HAXUYo|E, o}7} oAlHo|E, o}ldg 2~ EF]
obAlHlo|E, Mg} T3 ofAlH ol E, WEl 7T EgotAlH o] E, ol ELHSIE tHE ofAHE, 27~
Enl Ho] EgjolAEo|E, slo]|=F A3} ofdd-uld olAE|o]|E, EC, PEG, PPG, PEG/PPG &% A, PVP, HEC,
HPC, CMC, CMEC, HPMC, HPMCP, HPMCAS, HPMCAT, E¥(etmz)Aita} oxHZ 2 ZE|(detmd)ita) d2H =
2 o9 TEFA, AE, HdAEF, dAEYU BN, FEA, A, 2o, Zdue, ZYAE,

golH2dE, ZeaEd, Zeud detol=, Zeujd JAHE H oHE, Hd g4x % 9 dxs ¥

oo

Az sHEa g v

i

= =
of osf F&3EA FARE F377F FHE s, & d Tl vk o d Aol ARt
F7I7F FHE g Qe 92 dRbdos Zeddl, EYolddl, EFYzeddl, ZYHEREFoREH, &
gotadah F=Al, Zedels, EFedE, EeduadE, ZeaER, Zeud detel=, ZHdyd &
Fodtol=, EeHld odaHE o dHE, dd g B A Saer Z2 Ay AR o] Folxint

AE Al WE FAYEE FAY 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},

o,

>
o2
=
2

54 A 1A, 2ol AFH A 2AHAEL 4 AR (E) 4 gE FAgHeR e85 ¥4 =
= HAE Edsle ZAE ZWeE YA AFEES Edsle AT Ao WE FodozA A, v
E3] #5,612,059% 2 FA| EF &Y FH WO 2002/17918S Fasith, AMT Alo] W& Fo3ge A4 o= 71
2 A, 52 AY 2 I-2€Ee x2@e, GdAe] Vet A gzl B0 WY 2 Ve wE Axd
Ak

£ AAGE A, Edol AT FAlsty AL A AE(E), SolmFAdd dEgzs 9 g2 ofAd
oz & FEA e BAE X¥ste ZAE IHIe AFTS st ESC Al HE FoOPozA
A Y shHl o}

nelo] AR bS] 4B, Aol o 10m WA o m, °F 50m A o}
2 v S Z3beks gdA Ao WE A=A Al
. YA A= molol &4 % AN AR, GE/ AT, 2Le-0F, $5-30 L BT
gk, Al ZEAddA e el os) Alxzd 4 Ak, dF B,
Drug Delivery; Ghebre-Sellassie Ed.; Marcel Dekker: 1994; and Pharmaceutical Pelletization Technology;
Ghebre-Sellassie Ed.; Marcel Dekker: 1989"E ZFarstty,
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[0339]

[0340]

[0341]

[0342]

[0343]

[0344]

[0345]

SSS0ol 10-2409739

2elol Aled oA 2dwe E3 xS, UEd @%%— 2R A AlaEE 2, A5d
WA AdAel 54 24, F8A B U 99S mHgel=S AdsE ¢ v 2 de Vs 59 A
5,709,874%.; A15,759,542%.; A5,840,6745; A15,900,2523; Xﬂ5,972,366§; A15,985,3075.; A6,004,534%;

A6,039,975%; A)6,048,736%; A6,060,082%; A6,071,495% ; A6,120,751% ; A6,131,570%;
A16,139,865%; A6,253,872%; #16,271,359%; #16,274,552%.; A6,316,652%; R A|7,169,410& ] 71A1E A

2 Ty, olo] HYHA G
Ag

shube] WA FEelA, TgAll Bhel AAE GFE, A8 Sol, B8 19 BFF, Tt o9 @
VIR, A £ ; ; BAUL WolAl: T ool ohAsAo2 B¢
A

574 AAFECIA, ERBB= EGFROIE. 574 AAElo A, ERBB= opAd EGFROITH. 54 AAI G|l , ERBB=
EGFR ®olAleltt. 54 AAIFEelA, EGFR WolAl= A4, A4 Ee Afs Fidvh. 54 AA g,
EGFR W elAli= 689, 700, 709, 715, 719, 720, 746-759, 761 765, 767-775, 783, 784, 790, 796, 826, 839,

846, 858, 861 H 8639 olH|:xAl §X|elAe] U ool AA, A9 e XFHE Rt 54
A Feol A, EGFR WolAlE V68OM, N700D, E709K, E709Q, E709V, E709A, E709G, 1715S, G719C, G719S,
G719A, S720P, AE746-A750, AE746-1751, 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-T751(ins
P/S), AL747-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
AI), AA767-S768(ins TLA), AA767-S768(ins SVA), S768I, 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 X G863DEFE] Z}7z} Zydog A
gy U, 27 B o B B2 A4, A 2/5E XS g, @ EGFR ®olAldA s AlAlE ol
AE Rl A 1 HE R/ Es ”‘Q T Aol Adrk. 5A AAGEfelA, EGFR WHolA= G719C,
G719S. G719A, AE746-A750, AE746-T751, AE746-A750(ins RP), T790M 2 L858RZH-E] z}z} =g o g MY
d, U, 27 e axRg 28 A4, A /3 X3S i, 54 AASHEH oA, EGFR WHolAl= T790M
/= L8RS Ffrsttl. 5A AA el A, EGFR WolAl= 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
), AH773-V774(ins PH) % AHN773-V774(ins GNPH)2H-¥ Zhzt S@doz ded, 1), 27 =% 2 R ¥
< A4, A H/EE A3s ettt 53 AAYE A, EGFR WolAlE A 1901449 AA, A e A
s RSt 54 AAIFEo A, EGFR WolAl= A& 200149 A4, Ay B AFES 3.

1'.1

A el A, ERBB= HERZO|th. &7 AAIHol A, ERBB= ok ¥ HER20|t}. A A A|elolA], ERBB=
HER2 WelAlo|t). 57 AA YA, HER2 WHolAl= Z2AA, A4Y Ee AZS gFst. 54 AA|SHelA,
HER2 WolA|&= 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 L 9159] olmiAl Y x|ol Aol 1] ol4te] A4, A9 e TS 73
T}, EA AA%Efol A, HER2 WolAE= G309A, G309E, S310F, C630Y, E717K, E719G, E719K, L726F, T733I,
L7555, L755W, AL755-T759, 1767M, D769H, D769Y, AA775-G776(ins YVMA), G776VC, G776LC, AV777-G778(ins
CG), V777L, P780L, AP780-Y781(ins GSP), S783P, L785F, T7981, Y803N, E812K, D82IN, Y835F, V839G,
V8421, R896C L LOISMZH-E ztzt =¢zom Med 170, 27) e 1 ®Bop 2o A4 A9 2/ne (38
SHrathuh, © HER2 ®WolAlol A= AALE oAb §A]elA] &2 1719 AE 2/Es S, e A3ke] Qlth.
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[0346]

[0347]

[0348]

[0349]

[0350]

[0351]

[0352]

[0353]

[0354]

[0355]

[0356]

[0357]

[0358]

SSS0ol 10-2409739

Ex 2Ax ko)A, HER2 WolAE G309A, L7555, AL755-T759, AA775-G776(ins YVMA), V777L, AP780-
Y781(ins GSP), V8421 % R8I6CEF-E] z}7} =@ oz AHew 17, 27) = 7 ®Bop Be 242 Aq 9/x
= AEE et

AN G el A, ERBB:= HER3o|tH. 574 AA|eiol A, ERBB:= o8 d HER3otH. 574 AA|SEiolA, ERBB:=
HER3 WolAlo|tt. 524 AAeelA, HER3 WolAl= 24, A9 e A3 i,

S A Gl , ERBB= HER4olth. 574 AA|Eiol A, ERBB:= o8 % HER4olth. 574 A el , ERBB:=
HER4 WolAleltt. 57 AA|Feoll A, HER4 WolAl= 24, A9 e XS 3.

574 AAFHlA, ERBB= tholw (dimer)oltt. 54 AAGE|elM, ERBB= SETho]H (homodimer)olth. =
A el A, ERBBE &l Ztho]™ (heterodimer)olth. 574 2 A]%efoll A, ERBB= EGFR, HERZ2, HER3, HER4 2
=9 WolAle] sE =l ot}

o

AlFefel A, Eelol AleE ke Sl ERBB] A=A fAlAleltt. 54 AAFEANAM, 2l
S}tE2 ofAly ERBBEU} E<iwiolx] ERBBOl whal oF 2w, oF 4w, oF guj, oF 20w, <F 50u], °F 100
2008), ©F 5008 1= oF 1000wH9] HEAS zh=

54 AAGE A, e AeH IFFES
AT F3FES oY EGFRETE Ed% o
b, ©

Sivol Al BGFR] Aejs] oAAoltt. 54 AAIFE AN, el
A °
.k 5009 3= oF 1000m)¢] A

GERell chal of 2u, oF 4w, °F 8uf, oF 20uj, °F 50u), °F 100
e et
54 AA G, Edol Aew ehES mdwolA] HER2e] A=A Aol 54 AAIFHAA, el
ATE SFEL oY HER2WTH E9ivol A HER2el thal F 2w, oF 4w), < 8}, F 20m), °F 509), F 100
A, ek 2009, F 5009 mi= oF 1000w1e] AL Zh=th,

J;‘émmkﬂ

©
Do
(e}
o

=5
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b

mlo

574 AAFElA, Bl AFE SHEe Edwold HER3e AEH oAdelct. 5 AAFHlA, el
AFE SHEHES oYF HER3MCTH EABol A HER3S) wia] oF 2}, oF 4w, o su), o 208, F 508, ok 100
al, oF 200w, °F 5008 Fi= oF 1000mj 2] el

A
ZE=tH

mlo

574 AAGEAA, 2ol Alsd SghES =AMolA HERAS] A=A AAlolY. 54 AAFElA, el
A shES oFAY HER4MTH S0l A HER4el vhal]l oF 20f, <F 4w, <F 8w, °F 20w, °F 508, <F 100
B, F 2008, F 500M) HEi= o 1000Wf 9] A EdE ZHEch.

2 ANFeel A, A Belel AR ST, oF Eol, s I

A, Aol d AR EHE, ) ogel BRAAIIAAS] EHE T B9

How sgEt o, SuEE, FoE E=

A A4 Age s olge 24 As

oA, A7) dAE EhERelt. =
o
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e AR olele] R, 4% LS B BE, A¥x BE
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AlSkejol 4], ERBB vi/NE e, AW mi Age 44 Agelth. 54 AAgeolx, ERBB vilE 3

= ABE otk 54 AAFeel A, BRBB AAE = ARE oF WA gtk 5
o4, ERBB UiANEl el WY Et A8e tFeRE Uy golth. 54 A el 4], ERBB viA€
E Ae ANE ek Uy ow A ge, 49 wx A9

<4 Agolvt. 54 AAFEelA, ERB
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oA, o AdE greltt. 54 AAIFEAM,

el of= A fteltt. 54 AAIGHAA, 42 dsek= WA

e 19
O Mg ol

Bfoll A, ¢k ERBB #1Al Wi stelvh. 574 AAFEiolA, oS 7FAd ERBB A4 A qrejtt.
l%kﬂlf’ﬂ/ﬂ, SH2 HI7FAA ERBB AlAl WA Sholvh. 54 AAIFEIONA, b2 AtE ERBB A AIA] Wi

54 AAGHAA, oh A 7FA ERBB AA WA holvk. 54 AAGE A, ok A
ERBB ‘%*Zﬂlﬂ Wi sholth. 54 AAIFENAM, oF2 obutEld, ZHUEH, e, dE5ZEHd,
, °1=EH, SHutE, Lﬂ?/‘rE]‘d, AeEd, rkElEd e olse 23l WAt
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s==s4

Aol A, oFE 7FA BEGRR AAA WA gholvt.

A FEfell A, oF& EGFR AAA Wi oltt.

)
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=
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[0369]

[0370]

[0371]

[0372]

[0373]

[0374]

[0375]

[0376]

[0377]

[0378]

[0379]

ATH. gk, Eo AT SFHE wE AT 2AEC], @4 Aol A Al AA WEHE A
AP oR FoEr

ool ZiAlE AW, H3 = WEH| sy o] o] ] AR, oW e Ml o, Aje FA% FF
2 dukdgo=z oF 0,001 WA 100mg/kg A Als/L(mg/kg/¥), F 0.01 WA <F 75mg/kg/¥, ¢F 0.1 WA
oF 50mg/kg/¥, °F 0.5 WA °F 25mg/kg/¥ E= °F 1 WA oF 20mg/ke/ D=, G EE s §¥oR Fod
T k. o] B9 welA, Fogk <F 0.005 WA <F 0.05, F 0.05 WA F 0.5, <F 0.5 WA °F 5.0, °F 1
WA oF 15, o 1 WA 20, T o 1 WA oF 50mg/kg/Ld 4= k.

AT FAE 93, 2ol AT kAT 2AdES AsE AR FAARY diF X (symptomatic
adjustment)< 913} °F 1.0 WA ¢F 1,000mge] &4 A, shtbe] AAFefolA, o 1, °F 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 1,000mg®] &4 IS FHiote AA = AP F Ark. BV AT 2HAES 1
o 13], 23], 33 % 43]5 EFste] 19 1 WA 43]¢] HAow FoJF = g},

S, Qoo B4 @A dE 54T §% 47 L Fol NEE 08 5 U3, A8 54 P 24,
TSR WA QPR 2 A 1%k, A, A, B U, AW, o), %ol 4 0 Az, BH) S,
oFE 2%, 54 WHd 35, 2 A8/t AL S70 498 ol T Aol

e AAFHAA, AEE Bl AFE FFE, AT Fol, S5 1 o FFF, EE 0|9 T ALYl
AAA, AN ERE, FEQANAA) ERE ER 5994 WolA: Ex o9 ohAsdon Fgw
o, fulsE Ex ATOHE AFAIE AL Taehs, AE Agel aluel Bd Azt

o AAHel A, takAel Eelol AR BB, o o, Sy [ o HAF, EE olo] WA ALdol
AAA, AN ERE, FEQANAA) ERE ER 994 WolA: Ex o9 ohAsidosn Fgwt
9, gWaE mE ATES Rolsht AL TS, AN AZe Age oAwdel welol

| g = )
PRGNS EHE EE FAAL Wl B oo SpAHOT 518
[e)
=

Eoteks, HE2Al v, shuke] AAIFEClA, ERBB 7]

o
o2 AAGE A, ARl Bl 7jAE e, dF 5o, sty 19 e, T ol dd ALt
AAA, gAn EE, FEJACIAAAAY] EHEE e F2YA WolA; T ol oA om FHEE =
A, EM3tE Ee ATFES T AS sk, didAdAMY ElZA guAl, s A kel A,
ERBB U o] &Ade 2H3= Wyl Edd AlFdn

54 AAFeiel A, ERBBE o83 ERBBo|Th. 54 AA|Fejell A, ERBBE ERBB ®lo|Alo|tt. 574 AA|FEfol A,
ERBBE EGFRo|th. 574 A koA, ERBBE R4 & EGFRo|th. E4 A AJ%efol A, ERBBE EGFR Wo]Ao|t},
57 AA ol A, ERBBE HER20|th. 57 AAFejol A, ERBB= kA& HER2e|th. 57 AASefol A, ERBBE=
HER2 WolAott. 57 AA|Fejoll A, ERBBx= HER3¢|th. 57 AA[FE A, ERBB= oFA & HER3oIth. 54 4
AlFEfel A, ERBB= HER3 Wolxlo|th. 57 AA|Fefol 4], ERBBE= HER4o|th. 57 AA|Fefol A, ERBBE= ok E
HER40]t}, EA AA| el A, ERBBE= HER4 oz o]},

o] A A, A B0l A 19 AiPE, Kz ol ASLILDA, AT IS ERE 2

A olgel RRQAIYAAN EGE B FAUL WAl EE old ANHOR HEHE I, $UIHE,

FobE mt ATHES E@ B AFE dFEel H8% We, 44 mt Ao s} olgel T3

A, Ay wE A F83 O A EE AEAS 23T ¢ AAG 2Tse] A48T F ek,

4gd e ARAL B¢ 02S TP, ol WA etk () SubolmdAdY AFA; (2) A

A @) AT A FE FAATAIAL () SEANIF, el oroldl, vIErlold), Hrioly
Eebolol it 2 FAA: (5) FAA R AEHAA, AF Fol, Az vlrEks, 4 HxdelE, YE

2ag-dot, dddlelwl 3l EgjoiAladt @2 dAstAl (6) obAl=FwtE, opZfERRE, HlEelRd ) fyFd,
ot R, ddye, ofukdl B Aol e} e FaiA]; (7) vl E(AE 50, ME
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[0380]

[0381]

SSS0ol 10-2409739

Fa2RD), FFIAATA JAA (S 501, oPFtRA), &, HIFYHYE=(dE 9], dd=dyE), 4xd
Felob(ellE 5o, =YvlvdE, SEFes % SYIAE), HedZdduy(ds 59, ERavEE, 24
2eEkE 9 Jo2eeE) B PPAR-ZE aeAle 22 FdmuAl (8) olEd, hEH Al B, obEetd
A, HEYE, FHE, FEIAUE, A, AERISEE, FRELUE, JdauvE, dEHIuE,
2od, EFAYE, olasvE, oEdavE, ARIYE, w7, vEayE, YEEA, YEleldl, Y
Be, SASYE, SHEauE, IAEYE, JEAY, MEaYE, dIuE, gy, HagE, HesyE
R B 22 A (9) FASA, dE 5o, oS RAY, ofAMER], ofFAIEZR, ofAv™,
- E A

AT EAE, Wmdlo|E, nEAG, Auz =4, 29 wpoulg e, UERsY, UEF
Uab, dEse olEe=a, solsghy, Aid, swzey Ssujzeg, olymed wdel, Awx
24, AR, 2ENAY, Sixe, FulgE, A2EAdA, WEE, A8, veeE, g A
FadelE, rhulg Aeddels, URdE, Uxs4, Undds, SARATEE, B3, AdiEE,
SSAZ, A e ddels, g, duveE A7, HelTEAy 2 EWud ge u
selzolE 294l (10) FelolE AGA, F& A 2 SIug fAHIsE 2e FojAE; (1) GPIIb/IIa
AGA (AE Eol, AN, AU B Eu), PV(AC) DA (AE Sol, FRIEIW, BRI

_>|:4
[k
f
ré_[“
o,
'y

=) 2 HRAEgelE BHEHR B2 544 (13) AEHAE, gtartelsl B HEFUR =S 2 -
INF A e 7F8A INF 845 (14) aP2 IJAA; (15) 7HEs 3 WEZSST 22 dHe-ol=gdd %
A, (16) A=EdY e IG5 AA (bile acid sequestrant); (17) SZUE HAo|E9l e L A
g zekA]; (18) seta Al (19) AdF4 2 ZAFAHH 22 APl S =S AAGAI-2(C0K-2) SAA; (20) A
ol FEAZY; (21) olAE e ZY B Alo]FRIT AN =S T AFTEAA; (22) FEREAE, dol=aF
EREAE FRHE AR, so|EREFHE A, HEZEZRYEOAE HESEREOAE EFEE
2ol =, ZEEolA =, wlxEolA = o adlt, Hagyd, FREgyE, FEAYE, &Y, F
el s, Eggdd, ofd2es W A9 sgdEd 22 olwA; (23) XaxsoluEd ¢ dxdd ¥
&2 (endothelin converting enzyme: ECE) AAl; (24) L-olastabrvbAlel 2& &4 (25) A Vila A
A R 17 Xa AA; (26) FEAA-dld EdxT kA AAA; (27) FHEYO]E; (28) PDGF &4 x4dAte}
e A3 A AAA; (29) A TEE EREAAL (30) TEvlsEld, 2HRAEl", olEZulAElE ) Ant
2EFEl, NK-104 (a.k.a. ©JER=Elel, YsupxElEl (nisvastatin) B YZ2v~Elel (nisbastatin)) 2 ZD-
4522( 2 uk2~ElEl | olelulaElEl i HALREIEI R T FAHE)S e NG CoA FLaA AAA; TA A=
FE] Al (neutral endopeptidase: NEP) JA|Al; (31) SFIAIEE FO|=(dE S0, ZEEE), JJ2EZZ/F
o2ERZ, JERA/IA=ER, TrAAY G FAFY SE2EE HE S2E DA @ SEYQECE oA
HolEg} Zd S28A; (32) WHAAAL (33) 29258E 9 Jd&Edde=d 22 "MEEI2gA)E F
£3) dsHA; (34) "o A 22 wM AT oAl (microtubule-disruptor agent); (35) TEehAl, A
gl gl o ¥eE A-Fol 22 wAaT FEAlL (36) MIP HAIA]; (37) YolAl; (38) PDE 111 HJAIA| (A=
o], AZ2EE) W PIE V AAA (o E Eo], Ad 2, grietE 9 vi2upd) o 22 XX o A A
AAA; (39) W7F ¢7tRo|=, LR =4 P B4y 22 AE o ALE; (40) dad 243 A
(platelet activating factor: PAF) AdA]; (41) A2Z#el, AlEZGZEdE 2 7R Zgey 28 g vig
ZHE-5 (42) Z A AL (43) ZEd-wd Edasda] Al (44) @E 24 FuA A A
(45) dld AAA; (46) ~FLA FHEL AAA; (47) ez E, HEZrErE, dEtdEE, dSAZ2E
FAXHE oAHolE, EFEEAZEE, Fo|ERARHE(ZEHE), THEYER, ZTHsydE, fEgzyge
U&EE, dAERE 9 EA £ 22 AHEO =] (48) HUEH 22 INF-¢3 AAA; (49) 37
2o EFN gAA; (50) o zESEAl, d"eAl, wHdgeAl, 22 Zgerwzl 9 A (tissue
plasminogen activator: tPA), AZE3F tPA, ~EFEZIUA, F27)YA, TE2FE7]UA 2 ol Aol Es}
Zoan e A2ERAEI7|UA FAA E3HA (anisoylated plasminogen streptokinase activator complex:
APSAO) 9} Ze dH&&Al; (51) o|HERNty T2 EFEA 83 dIdA; (52) EXo|ihWEAl IAA;
(53) emgtEdGE 9 ARGEHDGES S uAFETHA] A (o]F NEP-ACE AAA); 2 (54) 3to|=F
Alg-dlot, a7, vES, axdadan 3 & S3Ed 22 7|E ok AlA.

54 ANGuel A, Bl ATH SRl 2PoR s &t BE eWe e, R oW, 48
= AR, AR D FF A4 A, BAey U FReWe T,

doll Alsd shghEate] 29or AgE ¢ e vE AsAs dAAMER e,
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[0390]
[0391]

[0392]

[0393]

[0394]

[0395]
[0396]

[0397]

[0398]

[0399]

[N

A FAb, MAERZ FA, GrER

1=
2 9 Felzzdd 2Y2L E£F ol @
=]

olel FAHHA =, 4 WEE; old & A= =
A =, FE vElE; R S, WAS, BE, A, " ZEldolE, oliaxed vk
olE g wld wlxoo]EE Xt ofo] FAEA e, WA ¥E S-S EFSh oldl dAHA P
B 1A= okefo] mAgEA AAfdel ols Frtm ofslE Folth
A e
doll ARgE kel o], 5A ofolrh FAH s AolHo] d=Ael BARel, ¥4, ve=d = %—_J_ Al el

=°], "Journal of the American Chemical Society" H+

"Journal of Biological Chemistry"oll Aol ALty A Ao, A|3EtaA dh= AL oy ARk,
5 <Foi7} AAjo] E wAA Rk AX AREE = vk g(2H); mg(EE2%); nL(2EEH); pl(vfe]laR
ZE); L(FE); mM(Z8E); pM(vlolmaz2%); Hz(FE22); MHz(H7FE1E222); mmol (el E); eq.(Z%); hr
T= hrs(AZE); min(3E); MS(ZZHE3438H); NMR(AR7] 3 ); ESI(HAAET o]23}); HPLC(A T AA A=2n}
Eady m:= ug  dxy  FEaEady); ANCHIEYER);  (DCly(F543 FERERIEE);
DM(H] Z 22 Eh); DMF(V, At HlE EEolu]=); DMSO(HHlE A ZAbo] =) DMSO-ds( 743 tHE A ZAlo]
©); EtOAc(olE o}AE©|E); Et,0(tlele oEH2); EtOH(oEFE); MeOH(HErS); PE(A 5 dEE2); THF(HE
g}alol| =2 F); DIPEA(N, N-tjol A 2 Ho|Eolnl); TEA(EZ o Eoldl); TFA(EYZEF O EoA|EAL); BOP(HIZ
EfolE-1-d-FA-Eg - (UHEolr| o )-X A ¥ F FAEFLZEAHOE); HATU(2-(7-oFA-1F-Hl R E ] o}
Z£-1-9)-1,1,3,3-HlEgHE 2 NI R RE AT O|E); TBIU(O-(MREZo}ZE-1-Y)-N,N,N',N'-E| Eg}H|
de2y HEZZF L2 R E); DIPC(1,3-T]o]AZ 2 7lHT]oluE); Me(HE); Et(e€);
Pr(o)2==23); Bul(tert-549); Boc(tert-F-EA17}Rd); Bn(HA); Ph(FHYE); LD AcO(o}AHOE).

AbgE 713 B dEls dd #8218, dE
]_

HPLC-MS #4& A& HE7|ZA Y Waters Micromass ZQ 4000(Model MAA0S0) = UV-7FAA HE7|ZA ]
Waters 2487 UVS} AZ¥ Waters HPLC 279002 KINETEX <% A& (5uM XB-C18- 100A, 50 X 4.6mn;
Phenomenex, 00B-4605-E0)& AR&3te] Fastltt. o544 &&FA A(E, 0.05% TFA) % &FA B(CHOH,
0.05% TFA)Ath. HPLCE InL/#-CS2 10% B WA 90% Bo] A& Ful& AM&3te] 8 &<k, o]o]A 90% B 58wl
(isocratic)® 2% <k, & 1089 2 Aztow A& 3.

ofe) A

Ao e, geiAlel A&Relil deld mE 2 8 AA el Agd 4 Ak 9w A4
94 @ @, mE LEC COIAE e, @ 484 g @ RE wge gedd 44
AN LA @Y LATE S AN A8E T APPSR AN AAFDA oz sloln 1A

Al glehEel AEsty 48, AE T4 AFE AFEste S45elth. ok ERBBlel g &8, A431 A}

EI 9 MEATCC) H A 4] A AR, Ao}, E= HEKn A (ATCO)E AMEste] S48 e, 58
o| Al ERBBlOl wigh &S, <= 199149 E746-A7599] ZAAS zH= HCC827 AFgF NSCLC A9 AIE(ATCOE AF
&3lo] FAeHT. FE WA BTl ERBB1o] thdk 415 L858R EHHolel A in-cis T790M &AW o]
S Zh= H1975 AR NSCLC A Al EZ(ATCC)E AHE-3he] S 313iTt.

M31 AMEZE 10% FBS(Lonza), 1% FHUAHA-~EdEniolal =D oml ZFE (Invitrogen)o] HEF
DMEM(Invitrogen)ol Al A&A1F T, HEKn AlEZE HKGS(Invitrogen) 7} HE% EPILIFE®(InVitrogen)°ﬂH A A
ATk, HCC827 2 H19752 10% FBS(Lonza), 1% #HUAH-A~E=Enlo]Al @ onM ZF eVl (Invitrogen)o] HZFH
RPMI16400 A1 vl eF3tict. MEZE 37C 2 5% COo A M2 A% 7hs sld7]dA #A2 2 HAAHT. %
7] sjA1 A (passage) ZHEH S M2 ZES NA AL AGOR BESGTE. AEY WY vio]ds 37C & Hj2:
(bath)ol A lEAAY. AXE HAAA dF 2SS AASNGY. A2 28" ds AXE JTE Algd A}
4317 el 104 & wiA ] AGAIFTE. A AHgE MExe aA el A 20 wRke] Aldie) < (subculture)
AR o] AY 37D o] AT,

Al Egtes HrEAFAI= NS0l &alA71a, AR el —20TelM AREiY. AE FA HAAS

F
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[0400]

[0401]

[0402]
[0403]

[0404]

[0405]

[0406]

[0407]

SS90l 10-2409739

Adll, AEE gy o] vk = 96-9 F# ol E(Costar, 3917)el AlF3skdh: AT 2,000709] A431
ME; 49 1,00071¢] HEKn, HCC827 2 H1975 AX. A7) AEEZS wix] wjr]o] v Fo} FAu. tsd,
DMSO o] ANJ shtES 7] Aol H7psta wjAx] mjg7lel 72A17F &3k vhA] ol FAT. 1 F]t, =
A2 0 AZHT0)N A 2] ME 425 EnerCount(Codex BioSolutions)® 43I tt. FE A TZEA], AX 5
= T72 #2224 EnerCount 2 tHA] SASFE . vlA g ® 2+ (Ctr1)2 0.1% DMSO A B 25 7|25 AXE <
At AE SFEel o3 4 AdAES v Ho=m ALl (1-(T72-T0)/(Ctr1-T0)) X 100. Ax 437
9] 50%7F A== FTEL 552 GlspS GraphPad Prisme AFESH HAE AR o|=8 AH J¥ S A3}

108 $F WS 4G AzTE Sgsdnh,

an

ARE 7 1 2 20 QoFtYa, AE 500nM ©]EFY] S VeI, BE 500nMS Z#EkA e 1uM o]akgl #e
ez, C= 1uMe Z38A T 5uM o]ael g3 vela, DE 5uMe 23eE g5 Jehiy; A'E 102
Zapsk= WSS YElaL, B'= 10 ofstelv 5 o] el Hl&S yEhlar, C'= 5 olstelu 2 o]de] HlES o
ER 2 olste] HlE&S YERT

siete Cle
HCCS827 | H1975 | HEKn | A431
Bl A A D c
Cl1 A A C [t
C2 A A C C
O EZEd 7.0 4381 | 2200
OfmtE] 1.0 120 21 1.4
CO-1686 32 109 2500
H 2. 484
—— H|2 (OfA4 & ERBB1/= QIHO|K| ERBB1)
== HEKn/HCC827 | A431/HCC827 | HEKn/H1975 | A431/H1975
OE=EH A’ D’
OpiitE| & A’ D’ D’ D
CO-1686 A A
AR 1

(RD-tert=%d  3-(2-0}n] -7, 8-tJ3lo| 2-1/[1,4] 0] &A= [2",3":3, 4] W12 [ 1,2-d] o] W] T} &1~ ) o} A
1-7FH5 A o) E 59| 34

(R)-tert-5-¢l 3-(2-o}n| -7, 8-t 3lo)| =2 -1/ [1,4] S A = [2",3":3, 4] W[ 1, 2-d] o] v t}E-1-< ) o} Al -
-7} Aol E 59 A =2 19 vehd g},

5-ZFQ 2-2 3-Tslo]| = 2Hl X [p][1,4]15]241 1. DMF(150mL) ¢ 3-ZF <o =2wlAl-1,2-t1L(25.0g, 195mmol)
2 K,C0,(81.0g, 585mmol)4 E3Eo) 1,2-t/H R R EH(33.6ml, 390mmol)S H7}Ebgith. 110°Co Al wHA] wHk
35 A 9 EFES E(500mL)ol BaL, EtOAc(3 X 500mL) & F&3dvt. €3 FEES &, IR A
H3lal, T NaS0y Zdoll Al AxA7]a, Fdstel #5A17]1aL, PE/EtOAc(40:1)E A& Ag7tA

A9 A=}
Eadd e Al BgE 12 S5,
5-EFLE-6-UER-2 3-t]gte] =2ulZ[p][1,4]] 541 2. 0TCA] 85% HNO;(100mL)2] &Ho| 5-FFQ2-2, 3~
tetol ==z [p][1,4] 0] 1(20 Og, 130mmol)& vhrFo] H74atsich. 0TelA 303 <t andker 5, 247] wh
T TH=s Oé%%(SOOmL)Oﬂ , BtOAc(3 x 500mL) & FZE3kivk. &3 77 FEE5 A= AFsta, &
T+ NagS0, el A AxA7]aL, 7&%‘6}01] TUA7]aL, PE/DOM(4: D& AHEE Ade7bd Ad Azvieadye 4
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[0408]
[0409]

[0410]

[0411]

[0412]

[0413]

[0414]

SS90l 10-2409739

BeE4 1
H,N
NO, CN ~Boc
BrCH,CH;Br HNO,
—_— 0O Fe——» @ F R
HO F K>CO; K/U K/O

OH

NO, NH, N
: H—NH,
M pC BCN N
O NH —_— I\/
(6]
0 9 N-Boc
N-Boc N-Bac
5
1 4

(R)-tert-5F4 3-((6-HUE=Z-2,3-t]slo| =2l Z[p][1,4] 5] =415~ 01)0}11];)0}21]% 1754 E 3. Ax &
W -2-7] F2]=(NP) (15nL) 59 5-EFL2-6-HER-2, s—uo}o]ﬁiab [1,4]1992-41 2(1.2g, 6.03mmol)
o] g (R)-tert-F¥ 3-o}n| olA|H-1-7}E A o] E(1.35g, 6. 33mmol) 2 DIPEA(1.5mL)E #H7}8Ftt.
120°Coll A B kel 30 Aby] wbe EgES AL ow YA Z|a E(200ml)S F7eth. A7) vk &
& EtOAc(200mL < 3)& FZ3Ith. & 7] FE2ES AF2 AL, T4 NaS0, dellAl AxA7]a
Shatell SLAIZIIL, PE/EtOA(5:D)E AR A7l Aglew AAlste] s13tE 38 97% F&(2.39)2 F5
FoTt.
(R)-tert-348 3-((6-0}1]=-2 3-t]slo| =2 Wl % [p][1,4] ] SA-5- °1)o}ul+)o}zﬂ{¥ -7t Aol E 4. A4 o
718k MeOH(100mL) 9] (R)-tert-#¥ 3-((6-4EZ-2,3-T] oMt?atﬂ_# 419 %41-5-) O}HIL)OMM 1-
FHE A # ol E 3(2.3g, 5.85mmol)e] &M 10% Pd/C(400mg)E #H7Fsl3itt. Aw] uv_g_ EES = u7)Eel
Aol Hhaf wwtetgitt. AetolE =g T FulE oA AL, ANE FelA FFHAIA FitE 4E
94.3% T&(2.09)2 F5IRIL, o5 F7F GARlo] tha TAl] upR A}%asﬁﬂ

iy

[«0

OH

(R)-tert-2¢ 3-(2-0}m -7 8-T]FFo)| =R -14-[1,4]T) LA = [2",3":3,4] ¥ %[ 1,2-d] o] P T} Z&-1-L ) o} A -
1-7FE5AEolE 5. MeOH/ACN/H0(3:1:1) 50mL 9] (R)-tert-%4 3-((6-o}nx=-2 3-t]slo]l=2 Wl Z[p][1,4]t]

A -5-)ofn| i) ol A F-1-7HE A Pl o] E 4(2.1g, 5.78mmol) ] &ol] BrON(1.05¢)S 7Fetith. 50T 4wt
Al agkek $ 0 oukg B3RS WA FFA7)AL FALE DOM/MeOH(45:1) & AHE-e Ay Ax oz AA|st
o] 31T 5 93.56 FH(2.19)% FEFATE. CollaN0ol tIFE NS A= (HH): 389.30; HPLC AF AlzH:
3.59% .
A 2

(R)-N-(1-(1-o} D 2 obA| #-3-U)-7,8-T]s}o] =2 -1 [1,4]E S A = [2',3":3, 4] W1 [1,2-d] o] m| T} E-2-2)
—2-mgol iy sdoetn| = Cle] 94

(-4 (1-(-} 22 ol AR-3-2) 7, 5-C ol 2L (1 A= 21,535, 410211, 2l sk -2 )
~g-d|do] xRl = Clo) Fe wgEa 20 tEht elu,
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[0415]

[0416]

[0417]

[0418]

[0419]

[0420]

o
J
Jm
Qﬂ

10-2409739

L0 —
N NH, N \>—NH

N TFA
—— —
K/‘) I\/”
N-Boc HATU N-Boc

O, — 0, —
/E;E%_N\:_d @%_NE_O"
(0}

o HOOC & i
O HATU K/l_) 0
NH DIPEA N‘{;
7 C1

(R)-tert-F8  3-(2-(2-WHo] Y FIRoln| )7 8-t gto] =R -14-[1,4] ]S A = [2',3":3, 4] 2 [1,2-d] o] W]t}
Z-1-9) oA B-1-7FE A g0 E 6. 2-wE o] AU AEAH0.050g, 0.036mmol) % HATU(0.150g, 0.040mmol)Z DMF
S3HE(dnl)oll 83NAIT v, 10E%9] 4-tdEoln] =32 d (DMAP) R DIPEAC0.18mL, lmmol)E X 7}3QiTt.
S 2358 108 FoF wwkek & DMF(ImL) 9 (R -tert-%4¥ 3-(2-o}w| -7, 8-t]5lo]| = 2-1HF[1,4] ] =A]
,3":3,41W %[ 1,2-d] o] ] t}E-1-2 ) ob A F-1-7} A el o] E 5(0.130g, 0.033mmol) S H7Fetgith. 147t &
wRkgk 0 7] wkgel A gulE A ASEA . XH}~ EtOAc(200mL)ol &S| AIHTE. 47 7] &8 23}
NaHCO;(10mL), 5=(40mL) &= A=A 38kaL, 7 Nap,S0y AollA :AxA7]aL, st sHAZT. 58 IAhs 4
274 AL (DM F 0-2% WErS) Aol AAste] (R)-tert-%8 3-(2-(2-vE o]l Ay ¥l o}n] )-7, 8-T]5lo] =
F-1[1,4]1 818 A = [2',3" 13, 41 2 [1,2-d] o] M| T}E-1- ) o} A B-1-7FE A o] E 63 83% $&(0.139g) = &
533ttt

(R)~-N-(1-(o}A|#-3-9)-7 8-l ato| =& -1 [1,4] ]S A = [2",3":3 4] %[ 1, 2-d] o] v Th5-2- ¢ ) -2- | & o] &

yzdoln= 7. (R)-tert-F¥ 3-(2-(2-vE€o]lAYIZHolu|)-7 8-t]s}o| =2 -1/-[1,4]H A =[2',3":3,4
WZ[1,2-dlo|nt}E-1-Y ) o} A H-1-F} 5 A g o] E 6(139mg, 0.027mmol)<= DCM(2mL)ol] &) A AT}, EE]~
FZOIAEAH1.0mL)S H7}ela ¥hg ZSHES AL 1A]7F E¢F a}o}oﬂ;} L& A A, A3

AFE DCM 50mLoll &-3A17]ar E3} NaHCO;(15mL), $©5=(20mL) 2 AlFskar, 754 Na,S0y ol A 7AZA] ] , &

ANA  (R)-NF(1-(oFA#-3-)-7,8-T)slo| =2 -17-[1,4] ) LA = [2',3":3,4] ¥l %[ 1,2-d] o] 7] T} &-2-< )-2-1]
olzU ol = 7 91% & (100mg) = 5331t

—_—

T B

(R)-N-(1-(1-o} 2P 2 A opAl #-3-2)-7,8-T)glo| == -1F-[1,4] 01§ A = [2',3":3, 4] W= [1,2-d] o] M| T}E-2-Y)
-2-vwgol Ay zEoln| = Cl. o} HAH(0.25mmol, 24mg) = HATU(94mg 0.25mmol)E DMF(8mL)el] &3t3+ )2,
DMAP(0.022mmol, 4mg) 2 DIPEA(0.6mmol, O. lmL)—E‘ H71etgi . 5 el & 37] E3E-S DMF(1mL)
9] (R)-N-(1-(o} A #-3-¥ )-7,8-T|5}o| =2 -1/[1,4]H] A =2, 3'33,4]@}_[1 2-dlo]n|thE-2-4)-2-1 &g
oy adotr]= 7(9lmg, 0.22mmol)e] &efell Hrbepgict. 7] wke E9ES WA F7hE awd o,
DCM(60mL) &2 s|Aetar, 3t FEAIGEF & (10nl) B E(10mL) = AlHstaL, 5 SR ER oA Az
A71AL sHART. 558 ZAME DA 9 1-10% MeOHE AH&-3F Ae)7hA A7l Aol A gAlste] (R)-M(1-(1-
O}lﬁimo}zﬂ* 3-9)-7,8-tto| =2 -UF-[1,4]5]5A = [2",3":3, 4] 2 [ 1, 2-d] o] W] T}E-2- )-2-m[ o] &

YIEol = (1S 27% 58(25mg) 2 538900, CostlN:Osol that MS AlAFA]: 460.7 (M-H); HPLC AF A7t

1]
o

2.34%.
Al 3

(R)-N-(1-(1-o} A D 2 obA| #-3-U)-7,8-T]5}o] =2 -1/ 1,4] 1 &A= [2',3":3, 4]l 2 [1,2-d] o] W] T} & -2~ )~
2-(EflEFeard)o| st = Ble] g4
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[0421]

[0422]

[0423]

[0424]

[0425]
[0426]

[0427]

[0428]

[0429]
[0430]

[0431]

[0432]

SS90l 10-2409739

(D-N(1-(1-otaE 2 YotA|w-3-9)-7,8-t] 3o =2 -1 [1,4] TS A = [2',3" :3,4] W12 (1, 2-d] o | T}&-2-¢ ) -
2-(EgjEFeavd)olayadobr| = Ble Aol 20 7]AE wheh 22 dxpell uwheh H8klTh. CollufaN:0,

of that NS AAEA: 514.8 (M-H); HPLC AT A7h: 2.55%.
Al 4
(R)-N-(1-(1-o} 2P 2 Y o}Al #-3-2)-7,8-T] dto] = Z-1/-[1,4] T A = [2',3":3, 4] W% [1,2-d] o] v T} E-2-Y )~
2-vlEA o] - el = (29 g
OCH;
O, —
N

\)—Nu

C&,

(RD-N(1-(1-e}Ad 2D opA| #-3-)-7,8-t]sto] =R -1 [1,4] ] S A 1= [2' 3" :3 41 %[ 1, 2-d] o] 7| th£-2-% ) -
2-w|EA ol Y FAE ol = (25 AAo 20] 7]AE vle} 22 Ao upgl §ASEATE. CosllyNsOsoll thistk NS Al
b2 476.6 (M-H ); HPLC A5 A|ZF: 2.78%.

AAlel 5

(R, E)-N-(1-(1-(4-H r[ opv] 1) F- E-2-of| .= ) oA #-3-< ) -7, 8-T] SFo| ==~V [1,4] T 5 A = [2",3" 23, 4] Wl =
[1,2-dlolvHE-2-d)-2-(EdEF e e)ol v adeln = C39] A

CF;
O . 1
N\%N?J_CN
0 N
o 0
Ot
C3
(R, E)-N-(1-(1-(4-t] w o} 1 ) - E-2-of| 1= @] ) op A #-3-9 ) -7, 8-t slo| == -1 [ 1,4 S A = [2",3":3 4] 91 %
[1,2-dlelvtE-2-d)-2-(EgEFe2rd)o|ayatletn| = (35 AAld 20 71w npe} 22 dape] we}

A3ttt Coll PN, thak MS A12FX]: 571.5 (M-H ); HPLC #F A7k 2.10%.
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