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[o]
o
B ZEdL 20089 6¢Y 179 A=9 U.S. Provisional Patent Application Serial No. 61/132,244, —12]il 2009
d 3¢ 319 #AlE=9 U.S. Provisional Patent Application Serial No. 61/211,4992 %8 $XAL FH3staL
ol E R E diof £A3 HExEA HYgH.

s

B EZXF (boronic acid)¥ HZUJo]E o ~e|Z (boronate ester) 3}3HE2 thFsh ofz] g
= A& el Shenvi et al., U.S. Pat. No. 4,499,082 (1985)cl| & FE|= HEZAiko] &
a49 A Edolgt= A /NA%TE. Kettner and Shenvi, U.S. Pat. No. 5,187,157 (1993), Pat. No.
5,242,904 (1993), z¥]ar U.S. Pat. No. 5,250,720 (1993)olA = ERAI-FAF ZZ2H oA = XiOHO} 3 HE
o] ME|= BWEAS 7]%3t}h, Kleeman et al., U.S. Pat. No. 5,169,841 (1992)°14+= & (renin)¢d Z&&
At Moy AdE HE|= WEAS JHAIEY. Kinder et al., U.S. Pat. No. 5,106,948 (1992)°] -+ <«
e HEA shghEe] oF MEe A4S Asgrhe AS JNAIETh. Magde et al., WO 04/022070901 4= EEW
(thrombin)S Asste= HE|= HEA 33HES 7/WAEY. Boucher, U.S. Patent Application Pub. No.
2006/008459201 4= HME|= B2 319 @“ﬂ %7] 7k (basic addition salt)e 7HAIgC).
Bachovchin et al., WO 07/0059910| 4= A-folAl ¥ A3} @hl2 (fibroblast activating protein)< A3l s}
= FEE BEL SFES AT

BEMS oaeE 35S g2 AEy wald ukA (intracellular protein turnover)S FEdHE o
g ZREolAQl ]O]'Er’] AN L2 53] Fsict. Adams et al., U.S. Patent No. 5,780,454
(1998)0l A= Z=ZEol&E (proteosome) AMEZZA F83 A= BHE g E9 HEN FIIUES
Zlweth, A7) FaRdAAE e, 2§ did 2o $EE 7HAaAT|A, AE oA NF-kBe 84S
2AZIAL, M WlellA] ps3 @A o] B3 SRE A7, AE WA AlE™ E3lE AsstaL,
78S Aalistar, 2E]al NFkB &4 Alx 525 Adfetr] 913 BE o 2H 2o} HEA 3lgEe] 855 7
%3tk Furet et al., WO 02/096933, Chatterjee et al., WO 05/016859, Z1@]il Bernadini et al, WO
05/021558, &3l WO 06/086600 = 2 HolE A3 AL 2= Aow HiuyHE F71320 HE o ~H =9}
HEMN FIFES AAIE.

Ciechanover, Cell, 79:13-21 (1994)9A4+= ZZHol&ko] FHFHE (ubiquitin)-ZRHolE ZH2o ww i)
Adiela, o714 weldo] fujFEe] E4 Exbo]l A3 (conjugation)el 9Jd] w3 EAHo] HrkeE HES A

n&
X
f
o
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3tt}b. Ciechanover: H3F, fH|FAE-ZRHols AR7} vpaksl a3k sty 3o dalzel gas 4=
gstrh= RS AAISH. Rivett ef al., Biochem. J. 291:1 (1993)°l X+ X ZE|o}Fo] EHAl (tryptic)-,
7IREHAl (chymotryptic)-, 223 FEIIFEII-HHholA] &S vepdtheE 3& JiAIET. 265 Z2H)
ol£9o] Zu] z:o] (catalytic core)E TFASE AL 205 ZEHol&o|tl, McCormack et al., Biochemistry
37:7792 (1998)° 4+ Suc-Leu-Leu-Val-Tyr-AMC, Z-Leu-Leu-Arg-AMC, 123l Z-Leu-Leu-Glu-2NAE H|E3t U}k
g FE = 7]"o] 208 ZEE ol o3 HutEthE AE wAFAL, 7|4 SucE N-FAEO]AL, ANCE 7-o}H]
-4-wEl g @ol o, g3 2NAYE 22—y Eoelvlo|t)

T2 Yol Adfe o XBoA Fad M2 AFS XS, King et al., Science 274:1652-1659 (1996)
AA= Ax F7], AAE AT dole xddA fuFE-ZZEolE: AR Uik EHAd 9IS

s}, o5 A= AZY, aela AZe-o|24 J)ubokAl p213} p27 & v the] 34
=
[e)

| %
o] fFHIAT-ZZEHolE AR o3 ME F7] T dAHoR B HEUE AS wAgtt. olE Ao A
AMAgAs Fale AME7F AE F71E5 AX, 283 FAHED (nitosis)S XS shed Hasi).

o yolzl, olH3 FR|FAE-ZRHolE HARE HAAF Z2Ho| 24¥Htul.  Palombella et al., Cell, 78:773
(19900l & AA Q12 NF-Be] €243171 AsjEd whald [¢Bo] Leol-u e Bajol ofs) Fderhs
AL AAFTY. AR, NF-xB= W ¥ (immune response)¥ 9% WHS (inflammatory response)ol| #&H
TR 2H-oA FAAJA HTS et Read et al., Immunity 2:493-506 (1995)9 A& o3k 1]
d-zz2eold Fu7 Alx A 22, odE 59, E-AYE, ICAN-1, 22]ar VCAN-1¢] & eq-dthe A
WA B}, Zetter, Seminars in Cancer Biology 4:219-229 (1993)oA &= AE F2 Bx7E A1A] WjoA =
T% (vasculature)®, 28| WATZEZRE 49 24 B2 F4 Alxe 223 BE (extravastation)
Fxglozy ok dol I AAY FAAAM FAdti= AL mAETE, AYhrl, Beg and Baltimore,
Science 274:782 (1996)| 4= NF-kB7} &-olFEAI2 4 <Qlxtolar, TI8]al NF-kB A3} Asi7t AXE
37 2~Ed 2 (environmental stress)9} AXESAA] (cytotoxic agent)ol] U ®W176HA whEThsE AL 1A

°_|

ru{o oo AL e

IREold AT EZ VELCAE® (HEHZH; MNM2-¥vR7l2Rd-L-ddded-L-FAREN S 4] 599
ke 3 WA TRHold AelE&o|tt. Mitsiades et al., Current Drug Targets, 7:1341 (2006)°]4E # o]
T 3 71A o]d H#E wre th A ZFE (multiple sclerosis) 49 (852 93 HEH Y £99%
Lol dAE A4S AEIC. Fisher et al., J. Clin. Oncol., 30:4867 (2006)o] - & AdA =
N5 AX HZF (mantle cell lymphoma)& S& FAtolA HEdH 2 A4S FFste oA ‘ﬂr% AlE
(multi-center) I117] 9A+E 7|&3t}. Ishii et al., Anti-Cancer Agents in Medicinal Chemistry, 7:359
(2007), 223l Roccaro et al., Curr. Pharm. Biotech., 7:1341 (2006)°|Ax+= R EZH xR &FF &l 7]
o5l th=9] £} 714 (molecular mechanism)& =¢]3tc},

=

3

)
_1_40_>C4

Voges et al., Annu. Rev. Biochem., 68:1015 (1999)¢] <3 H.i¥l F+3F EXdA &= 20S T ZHolEo] 28719
olet$] (subunit)E EFslar, Zu o}+$] (catalytic subunit) B1, B2, =glx B57t Z4zb, A FE
b, EfAl, a8a 71REHA JEvolA @48 FEWUUE S =e|dvh. Rivett et al., Curr. Protein
Pept. Sci., 5:153 (2004)°o| X ZZHolEo] IFN-y 9 TNF-a & £33 AT AlolEFle] w=FdE o, B1,
B2, ga B5 ofwgrt digkd FHwl ofhg], B1li, B2i, 1R B5IE UAIEHIZL HAZRHoE
(immunoproteasome) &2 & A = Z2HolEo Mol el (variant form)7} FAATE AL WA gL},

Orlowski, Hematology (Am. Soc. Hematol. Educ. Program) 220 (2005)°]4+= @,EiEﬂO]-iO] Zzy AT
(hematopoietic precursor)2HE FalE ¥ MITAE FAXoZ BHATE AL AAST. A7) A=
WL 2 obgo] 50149l AejEdo] dol 7|9 (hematologic origin) O ZH-E ¥ ;
HE 7heshA sha, mEkA ZAAAEd 22, odE EW, 939 44 221S 28
e AS Ae.

FHAHAE, BEA IFgES BENHor £33 Yz 53771 AHez ofHul. 714, Snyder et
al., J. Am. Chem. Soc. 80: 3611 (1958)¢l| A& o}AREAL 3el&o] &4 %71 alof 34 Aeha E5Es &
oAl FAITYE AL AT, T3, AAREAI} o]E2] HEA (boroxine)2 EFF, F7]-UHA (air-

sensitive)©|t}. Korcek et a/ J. Chem. Soc., Perkin Trans. 2 = B 1 2719 <93l
foltA 4tatEar 1-Hek-23 B4 (boric acid)S AAZITE AS AR olE oS HEZL QUL ©]
S A =

A eFetd  FEA (pharmaceutlcal utility)S A|gkstal, HE
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agent) 2] EA3IE A stal, agla o592 wH7] (shelf-life)E AlgHsic}.

| g Aok

j84

Lo

Plamondon et al., WO 02/0591314 = HE2AF 3323 {2 5E A I om &eEE 24
A

= AT BEAY Shehee] F7HA A AATE o

g J§

2 urnlo] g A

R ogel M AlFE mEolE oiHZ SFE, 293 o]Eg TS dAHE AT oR HeH: =
HES AN olE FHABN 2B AP G AAYNA Z2eoks B Atz festn
53]

RE 52, Oy AME, Oy 229 2AWE —(CHy)y-CHy-R , —(CH,),~CHy~NHC(=NRINH-Y, —-(CH,),~CH,~CON(R'),,
~(CHy)y=CHy~N(RCON(R )5, =(CHy)y=CH(RON(R")5, —(CHy)y~CH(R™)-OR”, FEX= —(CH,),~CH(R')-SR ©] iL;

al

R % ‘}Il—/;\—, Cl—e Z]Ho]'é‘, Cl—e %“‘?‘Q——E‘Z]Ho}é‘, —(CI'Iz)m_CHZ_RBy _(CHz)m_CHz_NHC(:NR4)NH_Y, _(CHz)m_CHz_CON(R4)2y
~(CHy)y=CHy=N(RCON(R )5, =(CHy)y=CH(RON(R')5, —(CHy)y=CH(R™-0R”, FEX= —(CH,),~CH(R')-SR ] iL;

7Azte] R BgAow, fa, O AWE, O SEOEAWE ~(CHy),-CHR . ~(CHy)y~CH-NHC(=NRONH-Y,
~(CH),~CH=CONR )5, ~(CH,CH, N(RDCON(R)5,  ~(CH,),=CH(RON(R)5,  ~(CH),~CH(R™)-OR”, = ~(Cly),-

CH(R')-SR ] iL;

@

Zt71e] R v 5PA o2, AFHAY A=A G2 dd- E= o|FEAY a1g] Al~Elo]al;

27t R'e BPH0R, Fi wE ADHAL ABEA @S AWK, ok, sHzeld, i AHzAFY )
olal; e FdUgh AL AxllA 2719 R':= A A9k A2 A, AA YA dehe], N, 09 S22 FA4%
oA HHAoR MEyE 0-27] 1y SHZAAE RAehe AFEAY A$EA @ 4- A 8- FEH R
AlEd s gAdsta;

7bzke] R Egdom, $4 mE @AY A$HA & AWE, ofd, FH oty wE HuHzAZY V]
o]_ﬂ,

Zpzte] U B@AoR, i wE ABEAY A8EA e AUD ol oy, wi dHRAZY
7o) aL;

Zzre] R'e EBPAoR, fa EE ABHAY ABHA G AWE, ol dEzold, E: SHzA2Y
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Moz ABAT. MFASAL, ok J1E Gy o Jlelth. ok sl AR glol, Ad, vEd, 1
Eehido] gt Q3 FANA, ok 1 FAA 2he] A ABNE AAY 1 D45
oA ON#SEIP“4¥ﬂH<H@ﬂL03ﬂ4 ae) = gAE wiehe A
] 6-90 WFH w4 WA 8- W-RFE welS YA nebd B ga e
S elel ol BAAEE, Er AAEAEY welo] §YHE NEE Ty, @i
o B mE AFE BPE weol ek o7 FHY ;e A2 FARH el AEY, 049l
MzEold, WaFehd, UMzFed, AtEd, WxolntEd, WxEclEd, Awd, olawd,
SReAd, AuEdd, Axddd, seded 4aaq AUA, Aol
CHESS LR, HEde ERol 295
A=A, WAL SA, el ﬂ&ﬂ%ggo L olF-, A
F-, mE OFW, RSl 9o, o)F-, ER AFHY, 0% st B i o3ayd
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gl dF-=A, §o] "gE Rold "I "HHEolE-", & W, dEH R,
= 5 WA 14 zE ¥, wrEsHAlE 5, 6, 9, B 10719 1 dAE 243
o FHE 6, 10, = 4MY ¢ AANE BEsa; a8l 82 o gdle, 1 UA 4719
= 718 AAg. o "SHEYA s i, AA, B 3 A, agln Ea E
= 2ol defe] Abskd FH, 1ejar VI d4-e] 4718t (quaternization) FEIE EFETE. webA H 2o}
de] g dxpel ##Ete] o] gH wf, &of "HAAi"E AsE A4 (AYd WFrEEAMAR-)E EET. 5
A e ol V]9 o A= 3, sh7lel B HejE ukeh o] Agrbsaitt. aH®ord Yol
Ak Qlol, B, F&, IF, oW|tE, vtE, EgotE, HEDE, SAME, o|HAE, SAttolE, Elo}
=, o|A&HelE, FHottelE, vEd, v, dEnd, g, &, yzEed, ZHY, JEEY
gd, omtxyed, %’W%iﬁ%ﬂu HolEzygd, EfolEmygd, JE=9gnd, Fd, a8 E
dolErdeudo g Y feid rjzo] EFET 2 HWAAAN, F(1)) "EFYH fE grzre R
sl ek are] AlAFlowmRE 4 g zbe] Al os) Aikd drF foEEs ongia. 4] guz
=, A e A Fiel sl Zetd e B A1) FR o sHEold g Alagle] qloje] arg] AelA 4l
ool A7k A BAE 5 QU

A% AN A, delzold Ao 2ol Qe AB/E AAE 2P QA Am FA, 0, NI} S7 A
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SS50dl 10-1704694

A ol AgEE 0-39) 1) AHZUAE wisks Audor AR $HW 5 WA 69 PIS Ee
- A 8- - neE B mhebd 2 gANGA, o] MalElmeld s} relH ek e slEw
B DL S B o, PAYE, L AARNTY w2l SYAL NG A 2R, el
wael gug e g AHEgds wed Aok TARd ddde A59, osdEd, WLy, W
¥ehd, UMEFed, QuhEd, WxolvuhEd, WxeelEd, *%LA}Q%‘, A=, oadEd,
MEeld, ey, AvEed, Asded, 4AseAd, A2nEd, oiaedd Mﬂé, o ] o
A, A, AR e e, HEe e SRl Aa e, e3P EI2,5-b]-1,4-5 A -5 -
2o Zydth, slHlzold V)t G-, oF-, HF-, Ei UFH, vhuHeAs %a‘ o), Wi AE
S, B gASE BY- i oFH3d 5 Atk §of slHzelA e §o szl et Ei
rAlEl ol )'sh ool olg® F glaL, ofF fof FolA gele] shbs Auxon ApHE nYE
P go] "dEzolzan e dERolde] o5 ABH AA AE AFsha, o}r)H 22} e oty
wye Sysow, Agxon Agy

oA, fo] S 3l s W ae] A e 0-67, vk AE 0-4h9 1 AHEAAE
WS, 3 B4 ofelele] FHE 6, 10, B 1Y 1 AAE HfSE 9o AgE Wd-, o
Fo, EE AFRY 1B ARSI med ol "MEE ;e'sh g 1 AsUe okl ey
7 % mEE TP

B ogAAelA, go] elERa, rAHEARY, HHRay B, Tela HHRay ne'E Selow

1

A olgHm, EHHAG FEAoE BEdHD, ax Bh A4l dHatel, 24 Rodd weh 2e 1)

o1, mAsE 1 A 47H4 MRS RAeks oAE 3 X -9 gAY, EE

0-90 mi= Ahma 6- UX 10-9 o FI4 AEl e mololHE A e, dHtel 1 Qo] w
J =

ojgd o, &o "HAi'"e X ']ﬁ‘rﬂ ALrE xgett, AEEA, 4k, 3 e daE " T dEEHe
1-371¢] SElZ9AE Biske slEHEAZE agldA, A7) Adihe N (3,4-"3|=z2-20-vEdo 7)), NI
(2ol AH), B W (VAR F2Oel AL 5 A, dEzay nes dhE TR
AN 7= oo FHZ YA = A ARlA FIHE 7] (pendant group)oll F#E 4 i, T2la 31g
YA Foll A dole] sl dex oz X3kd ¢ v}, o)¥l XFEAY FEHoR Exshd FHH 23
Zeo] deol= A flo], HEZHS|=2Fed, HEZS=REd, JEvd, dsgsd, Jdgud, 7
Eed, HEH =T mgd, HEHS|=RolaFEgd, 7P°lt?aﬂl‘alé SAMEEYd, g d, o

SAPd, tSEehd, dotAud, SARAYE, ElopAldd, REEed, aea FrSevde] 2y

QR FAANA, SN zEG w2 Bl A 2] Qe AFAE AN el A Az A, 0, N} 52
THE TAA AEsE 0349 nel AHEUAE RAGE HOGoR RE $UE 5 WA -9 FFS
HE 3 WA 8- WU wes gAdc. webd S duEar, "AdzAEY, "AdEA2Y
2", rsldEEg 1", s R melojEl", Tela "sERaY drute B gAMeA FoolRA o] &
g3, agam AHZAZY ek sht olgel ofdl, sEzold, L BAAWEH 1Y, oF B,
S, spaEd, Awvhd, AdEdrd, we deo sz dl ¢ z
A e B e Ade AuEAZY wed ok SHRARY JE wd-, olF-, Ao, mE
B, AL G-, oF-, EE HFBY, O% wRAAL wU- B oFBRY 5 Utk §o]

1=}

W

%}Z

WA, o HEHow BESE e el A Abelo] Holw shte olF wi AF AR TP

= 2ol mololeld AU g0 pAon EA'E Al WEd wE nfcks 2dlE THoks

Aow SEHAT, B PAAN Aol vl ge ofd E Rl RololHE Eeh: Aom owy
o)

2 = Aol webd, sht olge BEA AR A
Ageh. B A0, %oa @R EE gEE R, Cl
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fo] "FGA 7" e "YA'E IJFgE F RES AdsteE f7] EoloEHE ondit), %ﬂ—z AgHow <
Zp, B W, A mE 3 Ty oS 5W, -NI-, -CH-, -C(0)-, -C(ONH-, =& Az} A&, dE
i=2]

. 8A BxEe Ay ow oigF 14 WA 200, vEAsiAE 14 WA 969
2 BHHech 98 1A 4 W PAE Cy EZ 7 ApEo|T},

gol A o7t A A1E AT, "PA AL e FeldE 7], Z, ~(CH),0l3L, o714 yi G
A%, HASAE 1A 6, 1 A 4 10 3, 1 um CEE 2 uA selth, AghE A e shl
Vel A S A ASA)E gASE EaEa sl 488 AAAE A ALE Aol da
o 1914 1% Aol Eaar. AU e o fz s olgel f1AelA A 7] i AE A

= 712 AgE 5 Qo

N

[}

3 o2 7198 4 9l A4 AlLol= WE #HEd G997t 7154
712 AE u 7154 717F "o ET. " A8 ol Es 71‘5*3 71"¢] A= -C(R+)=C(R*)-, -C=C-, -0~
. =S=, =S(0)-, -S(0)s=, ~S(0)N(R)-, -N(R#)-, -N(R)CO-, -N(R)HC(ON(R)-, -N(R)-C(=NR)-N(R)-, -N(R')-

DAY ALl EF, 715 71 A
"%

C(=MR)-, -NR)CO~, -NRHSO~, -NRISONR)-, -0C(0)-, -0C(0)0-, —-0C(ONR)-, -C(0)-, —-COr,

—C(ONR)-, -C(0)-C(0)-, -C(=NR)-N(R)-, -CONR)=N, -C(=NR)-0-, -C(OR*)=N-, -C(R® )=N-0-, ==

+

NRD-NR)H-0] ¥3HhTh 7t7te] R'e E=ggom Fa wi Audor aE ALE o, gy zo,
E FHRAZY Jolx, £ FA% A g 2749 R Ax et M &4, Ax Ao gk,
N, 0, 283 S A Told AuEs 02709 1a HHZUAE Baets 58 -9 WS wE u g
e S AU, A7te] Rel= Egdor, S E dudown FE ALE oy Fy oty wi= Y
ZAEY o}, Zzte] R = EgHow Audow Ay AWME ofd, wi gy otd 7o}

-0-7F "7Zoj=E" Gy &AW ARES A#olE -CHO0CH-,  -CHO(CHy)e=, ~CHO(CH)3=, —CH,O(CHy),—,
=(CHy)20CHy=, =(CH2)50(CHz)s=, =(CHz)50(CHy)5~, —(CH3)30(CHy)~, =(CHy)30(CHy)o—, Z18]3L —(CH.),0(CHy)-7} EZ %
=

7154 7178 "lol=e 4 A& g Adols -CHZ#CHy-, ~CHoZ#(CHy)o—, ~CHoZ#(CHy)s=, ~CHoZ#(CHy),—,
—(CHy) o Z#CHy=, =(CHy) 5 Z5#(CHz) 5=, =(CHy) o Z#(CHy) 3=, —(CHy)3Z%(CHy) =, =(CHy)3Z#(CHy)o=, L8] IL —(CHy) 4 Z#(CHy) -7}

EGH L, o714 Ze A DA lojmt A154 7] FAA sheld
A7 QA wsh o], Z19e ZE AW Aol J154 el PAY 0, AYF 2FLe AgHow
olgu WE FE AEA 2F otk AW mE setgon AR HTw 2 Ayl Wl ol
rk. gE wE seldon AWASH HEEe Sxol OF AnH wE dPE ol ogd wE F¥
3 2 A (integrity) @ FASHE Zolth. Ma™sls, ol ST at dolw 159 S 8 =
tooE seHon Wy 249 FANA, &%k 70T vR, -50C vE, -20C gk, 0T W, Ei 20
Covlgom §49 m Adxon wyHA et

)

A A, Bof A" A gl
=2
3

wolofele] i FrlZe] EHE A QAHE AE . 499 —%J.Z}OH #stel ol g

Wogol "ASbs e Add A@vle Uz gA® &b i Sl dxd PAH: A

of v gk,

B OgAAOA, () st olakel AR Ahe R AY Relel Aol A zskel AFsd 1) WX Huse

A@7)o BHHE AW £AE AYS;, DA AR (stability)d 8 AA/FEH (chenical
9o gAlsA som, Augow A st 47 79 7 A

feasibility)e] 7] o] FFHojoF sy},
37bs YoM 287



[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

S=S35 10-1704694
2ol 7)o Bxstyl w4 YA AelA HAgk XE7]9 Hedd= -#E, -NO;,, (N, —Rx, -C(R%)=C(Rx),, —C
=CR*, -OR*, -SR° ., -S(OR" ., -SOR° . -SOR+*, -SONR),, -NRDs -NR'C(OR*, -NRC(ONR.,
NRDCENRDNRD,, -NRIC(ENRD-R® ., -NR'COR® ., -NR'SOR™ , -NR'SON(RD,, -0-C(O)R¥, -0-COR,
S0CON(R)y,  -C(O)R#, -CORx, -C(0)-C(O)R*, -C(ON(R)s, -C(ON(R)-OR*, -C(OINR)IC(=NR)-N(R),
NRDC(=NR)-N(R)I-CO)R*,  ~C(=NRD-N(R);, -C(=NR)-O0R*, -N(R)-N(R),, -C(=NR)-N(R)-OR*, ~-C(R
" )=NOR#, -P(0)(R#)y, —P(0)(OR%),, -0-P(0)-OR*, 2&|3L -P(0)(NR)-N(R )7} E3kwlat, 7|4 R* , R, 22

L Re 2 ShA Aejd miel gdetar, = 279 dAshs A a5 N dAkek A= A, N, 09

s= AT 2ol HEEE 03709 1Y 945 weet 56 -9 B¥sE wi- REhos Bysy w2
B4
A o) w uogas dE R T s ol AWl AR F A A= 7] m owogas

é b b
233 arele] xsbE ghA Aol HHEg Agr]e] Aol Algk §lol, o Ee dEHEeld 7|8 =%
drd As, 2da =0, =S, =C([R#)z, =N-NR%);, =N-ORx, =N-NHC(O)R,
=N-NHCO,R" , =N-NHSOR™ , = =N-Rxo] 3= a1, o7]A Zpzke] R«3} R* = <A Aold wpol Fdsirt.
3}

slelzold wi H-gE sHzgd g AWbs Ah 9a dlA AT ARl Re, NRe,
-C(O)R*, -COR%, -C(0)-C(O)R* -C(O)CH,C(0)R*, =SOR*, =SON(R*)y, -C(=SIN(R#*),, -C(=NH)-N(R*),, ZLg]iL
NR#SOR*0] EEFH; o714 Zzhel Re A GOl uhsh BAsh Ezold mi w-3gE ez
age] e Ak AAbs EE, AshEel A3e MISEA mE MNEE SPES Y & At dekw

02 Ak 9AE LS old suzoldlel FARA At NSAEs o],

E Ao, &o] "t ZALZ, A Ud, tE, T FHAE ujdt. go] "t = ¥l
FTEoR olgd wl, ol AW FA% e ofHIA AAE FHToEN AV WAS WAHIC. Ak o
2, B gAAddA, g0 "gig"e 10%9] =AF (variance)oll o3 WAIE gt H9 olA FAFES WA s

FUATE AA Sk vher o], oo AT e WA FEHE AT da, olE sFEe] ol%
2o BE A dee B ode] He ol ok g "AIHEA god, B WA BEAME TEe w13
REE 7leteA (e FEiA) o] dA, vl ek, (2 (B) olF Ajt olHAA B (2} (B) FEA o4
AA, aga A7) serxe] e JASEA FE; oA Eekd, ZF vl S4 (asymmetric center)oll T
g ot S FElE EReke Ao o=dEr. ol off=, & wHe sghEe] v dAseE o] gddA, 1
a Al AA N FEAeldEAR EFES 2 e el el v EfEe] v fdAeld @Al H
atel 9% Al FEAATE TS o, 7] E}ES d2M, Holx 50%, 75%, 90%, 99%, = 99.5%° A&
8

o] aA 9 (enantiomeric excess)S X3 4 i},
2] PAER o B waMe HAME FRE TS s ol FTodAKoR FHE Uxe] EAddA
el X (deuterium) =+ 3554 (tritiu
13 14 - R _ - =
mel WA, B g el G- En CeFE Bl fiAlE Alejsta i wHe stetRs HAshs g
ES E dgel 1) 4 Q).

B oo, go] "3 (seeding)"S AA3} i AAAGE MAATE 2R B HIME XA s
o] &H ),

sigtEe] &9 = EHEFY ZAsE 9, ol "tUPFA (polymorphism)"o.2 XA & Aolst 7+ 4
2} w4 (spatial lattice arrangement)® ZAAsE 4 u). Z2te] 274 PHl= "t A "olth. 249 E49
A= sds g8ty A4S ZANE, sy o)t EElA BA, odE &9, &34 (solubility =
(dissociation), Z™%E (true density), &% (melting point), AA &} (crystal shape), 4= 3|
(compaction behavior), 5% (flow property), Z/Ht 13 e oHgAo| #A3te] M= Aol 4= r},

V
B
:Cg
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[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]
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2 A A, &of "SuslgtE e fugE" S 3EE sy ool &) Exbete] B4 AFS on|E
ok ol B4 A¥L F4 AFS Xt A AtdlolA, S EES A=A, s o] &u &
27y ARA nAe A AAF (crystal lattice) E E34 ), g€ 4+ J& Aolvh, "&uj3glE =&
LrjzlE"e gda-Ay BErles S0i3etE & RFE ¥t} gxgel £EstEeE d24, F3tE, d
Breeo]E, T verEgolErt XdHY. SugitEe] £ EAL d¥gHez, I3E g &3t
E, a8 §ugEA] &2 Feet Aol sted 24 GA] §uiEFtE Tl Jdolstr] wiEel, ol&

= "7F3-t}E8 A (pseudo-polymorph)" 2% XA F

e

WA Ao A, o] "FIE"E g ExF A4 34 (stoichiometric amount) o ® EA3FE H,091 &wj
sigtEela, aEal CdEX, REeEE, d5stE, o|FstE, B ASsES XE8E

F="S 24 AR (crystal lattice) Wl B07F S8 A &2 &2 o shghEolt.

2

o
°
0

2 ogaAAelA, "AgAre nER FHH g F2E HedE wAE AR, 53, 2494 SFEe 4
7] shgtEel st o)l vl WA FuEA AE 4 Ak B HAMGA, S0 gl AR e e
n 51 A DSC 270 jT,}.)Q—- AR

] 4

A4 Fe'= Tolol®2A o] &HaL, Zold 54 (FFE, dold XRPD HEl, el
AL EET. wEA sekEe] Zhzbe] Aold vdAel rpdudAs 1
2l

el Aow FE,

AAdew AR e Aolm 54 F% we 2449 H¥Te AP 54 FF RS (eigt
percentage)< 10%, 20%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 85%, 87%, 88%, 89%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 99%, 99.5%, 99.9%, L& 10% WA 100% Atolell dejeo] wlEgoltt, X LA o o
N, AdAew ARAe AoE 106 AR HATL APAch. T2 AN, AdHow AP Aol

= 90% 2449 skgtEs A A3},

ru o
oMt

O
O

Ao R FHe Hojm BA T WS I
85%, ek 90%, theF 91%, =k 92%, o=k 93%, UjeF
99%, T thEF 99.5%¢] ).

FEe ARAt. 54 FF WREe 0T 80w, o
94%, ©l=F 95%, h=F 96%, ek 97%, vHEF 98%, UEF

9] BAEA gdod, B WAAMd HARE FEE olge] EE FitE, FoE, sdeEd vdAE
= Ao ongr

e
kel
b
o
on

2 HAAdA, & "ggE (I-D)"Z "4-(R, 9-FIE2 A E)-2-((R)-1-(2-(2,5-H] S Z 2R &) o} A E o}
P 5)-3-HE R E)-6-5 41,3, 2- T SAR S I-4-T 25 AL ool R A o] 8Ha, T2l BE AAd JH

E ¥t 4% &ojv dH 13 FH 2 & BFE RS o] Aol AAld 13 Al 1AM AL
| seE e AR

e
i)

gAlA A, &of "SHE (I-1) FE 2"9F "4-(R,5)-(FrEHAIME)-2-((R)-1-(2-(2,5-T] S = 2l z}t0] &)
AR )5 )65 401 3,001 SARE TR R AR G 2 BololRA g HL 3 g
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oi; PE R-C(0)-0]iL; R -Ro|x; 183 pe 0 Ei 10]T},
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[0192]

[0193]

[0194]

[0195]

[0196]
[0197]

[0198]

[0199]
[0200]

[0201]

[0202]
[0203]
[0204]

[0205]

SS90l 10-1704694

e FAeA, AX 00]i; R'E o]aRgoli; RS -(H-Roli, i R wdeli; p=

02 QA FAA . AX 0o]i; R'= o] ABgo]a; RTE Faolil; P R-C(0)-o]31; RE= -Ro]i; ~1g)

=
=0
rr

2,5-tF2 2 dolt},

2 g FA A, Ax 00]il; R o] xREoeli: RTE —CHR™-0R o)i; R™= (o AWEo]s: R

i
)

c D

0] ; PE R-C(0)-0]3; RE —-Ro]i; 181 R= 6-vd-2-3 =]t d-o]t}.

rr

A5 Aol A, skekA (1)9] shgh=2 3heha] (1-1) £ ol 244 Fuz FA|d:

|

tE AR AN, e (D] shete2 88k (1-15) E+= ol 244 Fejz A

e A A, stk (1)9] shehed shehA (1-18) Ex o9 244 FeHz FA|d:

8]
HQ,.
H CO-H
bR SS:

shsha ()9 tES Sk BB d g2 o5 AxdE 4 Jrh. ofd HEAN FFELS FAR
A sAE WHoZEY A|ZFH 4= Aqu}. A 24, Adams et. al., U.S. Patent No. 5,780,454; Pickersgill et
al., International Patent Publication WO 2005/0978092 =3}, A& 2¢l 3t FEE 317] vH-3A] 104
dAHE,
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[0206]

[0207]

[0208]

[0209]

omn
J
Jm
Qﬂ

10-1704694

i HC, yuloCH
: G, AU
HiC, ...LCHa g g EEEAE [ ol g °'§E7
- i 4 Q: N oH_E N N%(NVBCO
CF4CO, H3NVB‘0 + PG N —— N v
: H = | R o R
R R2" 0 2 mEE |
R A e A
i i il
Ch
HiG, nb=CHs
o R OH i-BuB(OH),, ag HCI g 0 R H clnﬂgb
H H b D — 70 WL,
A — :
AR OS Nelh/ 2t ‘ el § g
" A ° R g \ A
v iv

SHE 19 NMRISE ofv|xAb (i%ke] AEFHE, 1 olFeo] N-Ed dHIE IIFE (il EE o9 d&
A-gsie)r, A-de B3] (PG)Y Adoe= Ak glo], ofd By, odF 5, ¥273, olAld (Ac), FA
d; ada $Ee Be7), OF B9, tert-FEAIFFERY (Boc), WA meaé
- A=)
- =

(Suc), 23l WEAEA|

(Cbz), 8l EFAEHEA7I2RY (Fmoc)7} 3T, AEido=R | PG G40l 9HE 2 8 3o}
oyt FE= AZFH W2 FFE 119 FFEHAA HojojEe] dAsH daHE e 4F S2AFE, o
& EW, CUWFBESASAIUNE) ol 2HE28] APd A%k, 1 o]Fo] FFE [2 A o3 Fdd & 3
o Oijte®, AstE ozHEE Y] FHERANSE AHE AEY AR JAFAFACEMN in situ AED
T Adrh. A A= AEH Ak Adels AT flo], FFEHU oM E Ao oE EW, YAZEHLT}
2rrolu= (DCC) ¥+ 1-3-yuEoln =z ed)-3-ddst2Ht]oln|= (EDC); EXXF A%, & W,

(MEEgol&-1-dSA) Ega(UHEoln| ) XA Y F IAEFQEXAFHO|E (BOP); 18]al $-2F Ak, 9o
& 54, (IR EZoE-1-d)-N, NN N -HEZGHE -2 5 HELGSFLERHOE (TBIU)7} 234

i ol%, stz ivE Alestr] ffste] opn|i-7] Apd HolojElst Agdnt. sdtw v i1 AZE
o = AEE 212 bz 1119 obvx-7] e RojojElste] AET o= A sttt
GRS = SEE vE AT olEldh 9RS WA= RS A, BE JdiHE

& Are, Gy B3bra &, 2da A4 FUIdS e ol

e o o

L
T
(biphasic) Z3Eo|A Holo| ~H 23} (transesterification)el]l &3] EAdET. HEA HolojEle & H T
olgd 4 v & A= Al §lo], BCl;, F423tdFuE2]E (lithium aluminium hydride)®} NalO,7}
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[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

on
J
Jm
Qﬂ

10-1704694

H o R 1. BEIE HEE H ol ret
. x2 |
oo xe | AN VYT ——— " N OH
I Q0I0EI | rez|M 0 2 8wz | e |H 8
| 2000181 X gws | )
i . CHy
" i SC mLCH
e oK
OF;00; HNBu
Ra
i
CEEEEE
Y
CHy
HiC, wrib=CHs
al > 5
WO Ry OH i-BuB(OH), aq HCI BN g’gb
~ B ——— ~
NN N Bron : — b ”)ﬁf B0
rR2[H 0 Re NeOH/ B &t \ R2|H 0 Re
A e e A
v iv
detom, AEY wgel ¢AE wed 20] mAE vhe ol dHE 4 Utk Wb 0-nsE op]wAl vik
WA, opulw-s] Au woloElsh ABYH W, 1 ol Tl ol xHE AGRase]l SR viiZ Iyt M
Hom, PeE Holx olaE2 Rl Bued, HeE viid AALR 4FAT. olF, HE istel
AZY 9 REA GRS E B2 (oA UdA] 7]eE vl Zol gAY 3EE vE A T3},

[¥ke-4] 31
Lo emeemismmes o
f iR HoL T R
, B =2 R > INAANA R
reff o g reff g fe
A A
¥ il
shahe vl 334 (D9 sitERe] A8 &, d& 59, oY olEHelE deo tfzf 40T WA iz 80°C
o] 2LoA, tigf & B (molar equivalent)®] Yu}-3|=FA] 7h2EHL e HE-3| =54 72544
olgsti= cxHES 21 st @dd = vk sehE vel g8y (D] sdEre A& 3, = 34
(molar excess)?| @¥-3|=FHA 7h25A%) = M-8 =54 7h25 428 o] &8te] oA 7]sd wpeh ol
9449 - Jdn O]Eﬁf} gkl Ags g2 gujo] A= wWE ojaid A, olE, HEYUEL, 2-7
dHEZS =2 g, oYL, ojax ey oA olE, HuSAldE, HEHS =R, USt, HISREvE,
=5, A, Uﬂ% Az, tert-H-EHE olEl2, Z2jal o]58 EFEo] EFHAR o5l =3hHA|
gtk Suje] MEe RiEAHor o]fEHE du-3l= %’\] 7heRdqh B wE-s =5A] 7tk &4
dol ol=& Aeolrh. & vl E’rs“‘ (D] sFERo] HEs gt HdYses s FRA0R, o8y

A
= & B & TFE] #+=3 (boiling point)ell J&E Ao},

318E vel 384 ()9 F3tEre Age Egddolyl, Egd
Hedopr eyl d, H-tertFEeld, FHdREER], NFrdy
2[5.4.01¢9-7-21 (DBU), 1,4-tolxHAIEFE[2.2.2]%8, 1,5-

O}U sEd, ZF2d, 2,6-FHY, 4
1 , HESE o E, HoxpHAlZ
ﬂo}x}ﬂwli [4.3.0]5=-5-¢l, N,N'-t]e]4
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A
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[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

SS90l 10-1704694

AF FAd A, A7 ZAES Y LS =FA] FFEEAL T o] ¢ e HE-IEEA] 7HE 54
T o) & we xFheth. old FA A, ¢S EFA] FtERAL EE o] 9 EE HE-I|EFA|
FhEEAA e oo ¢ B glEA (D)9 ShstE oiEf 2:1 WA iz 20001 Hele &= ¥E&E EAgt. o
&gk FAAe A, LT S EFA FF2ELN e o] ¢ e HE-S|EFA] FtERAL e old] o ¢ 3
g2 (D] =S oigf 2:1 WA o= 200:1, oi=f 15:1 WA oief 80:1, W thef 20:1 WA oi=f 40:1
Hele] vlgR EA s}
2 oago] gglEe] Ao r FEHE o] ols FAEA o&HW, AV I wEHIAE, F7 ®
T 71 A B QUIERH fdEn. Ade do HEE Y5k, olZM Berge et al, J. Pharm. Sci.
31

7
66:1-19 (1977); 1¥]3L Remington: The Science and Practice of Pharmacy, 20th Ed., ed. A. Gennaro,
Lippincott Williams & Wilkins, 20005 Zz3kc}.

At A A7 (acid addition salt)e] A2 Ado= ofAHO|E, olfdo]E, L7H|o]|E, o132
olE, WxoolE, WAl dxulo]lE, nAdHoE, FEHoE, FAMS, FEYOlE, FEE HIYO|E, AF
Az oE, HIFIYE, RHAMToE, dedxvcE, FriHolE, FaPErdolE,

ARE T o|E  gn]dd ol E, "%‘JEPL oo]E, FAliofo|E, 4k, BESFALY, S EsgeaiY, 2-5
EEZAEEZYOE, FHolE, Ty oo]E, wEhHd Y ]E, -UZEAAN Yo E, UIEo|E, iy o]
E, groolE, FHEYolE, HAMFoE, 3-Hd-ZZIQUo|E, FIolE, ILHE, ZIEIQUE,
SAHOlE| BFE2Edo]E, oA oHo]lE, EAHES} -rEﬂﬂL o o] EZ} 27T

Adgk A7) H7F (base addition salt)ell= #Algk glo], d=EyE A, 472 5% ¢ (alkali metal salt),
dF =9, dF, YEFH ZF 9 428 EF % ¢ (alkaline earth metal salt), & EY, Z&%
wadlE 9 7E o 55 L, dE EY, ofd 9 #7171, dF B9, tAEFEE R, N-HE-D-2

F7H, =Fgebdl, g Hoprl, ogkgolnl, TEja F¥Ie] o 2Eal opvih, o & 89, ok=Y|d,
Al ko] o] EehEn

fo] "gA", "REA" e "EHA"E 2 WAAA FololmA o]&Ha, T1Ea dste 5A ok A3
g dojel RE 8w, XA, z2Eal e A WAl #4F e dY BxAl, 39 44, pi 28A|, 5
FAA, FFA T fokA, BEA, 1A JAEA, &84 5 £33}, Remington: The Science and
Practice of Pharmacy, 20th Ed., ed. A. Gennaro, Lippincott Williams & Wilkins, 20000]|A+= Ajekstd oz
385 E 2AES AxsEd ol &H e vdd 7A ¢ oo AxE 9% TAE Vles /AT Strickley,
Pharmaceutical Research, 21(2) 201-230 (2004)°l4+x= 77+ @& H gk eSS A= A

o
Y
ol
2

m

AA Az o] &H= AGTHor HEEHE FPAE AEST. oY ATAQ ®HA wiATE A=A, ¢1ole]
k2 ebx] gk AEEAH giE SAATIAY, BE AHoR s&He 24w A9 vE AeH &
et Brow FsAggronyn 2 1o e GHE 5 e AE A, o] ol &S & Ui
He el e Aow FEHT. Aok oR s&EE HAREA 7T ¢ e 229 dF HeHde o
WBHAl (ion exchanger), ¥¢FH|uv, &Fnjg AHolHOE, HAY, 83 dwld, o& W, A 4 &
9, %A 54, d8 B9, A, &G, FAset e AR, S, A2EA Be A=
BAEE, 3t AEAd ARcte] RE FEAEE EFE, B, SEd-fle &5, 9 £ AdsE, 98 =9,
I2ElYl AFe]E (protamine sulfate), <IAFFAolYEHE (disodium hydrogen phosphate), SIArFaZHE

(potassium hydrogen phosphate), @3UEF, 18il ofd &, F2ol= A7), Afabetadls, Zvd o
EHE, EEoladdolE, g2 ZHodl- :‘—Elg/\]ii%ﬂﬂ 55 FTEA, FEA (wool fat), 35, A&
W, gE.A, FFHALA, FARA, IFla W E, AE, dF EW, $44 AEY Ax AR, *“%i
229} ol A, dE EW, YERF JE5AHE AEZ o,
l:",: =

=1
o}, Aetel, T, YA, oF EW, mzol Wl Hof

>4
o,
i)
x,
it
il
to
>
to
12
]
HU
0
>4
41
>,
2
m

T ERANE; : o, 7]%, Gﬂ% =4, ‘%‘f%’—
715, 53 715, 9% VIS, A V1S, SRR VIS, S V15 3 1S, 2EE, dE 8, 222



[0236]

[0237]

[0238]

[0239]

[0240]

AzGA el doto] wel, ZAA (coloring agent), WE#| (releasing agent),
= lavoring agent)®} ¥ (perfuming agent), HFEA|

o EAE = AUt
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< ol} (liquid dosage form)oll+=

, Al dEA 27 2 AT o] HekEA] ¢
= B84 44, 45 €9, B £
<, dE FtRMelE, dE ofMEE
, AlERY2EY ) fuEexEolr= 7] , S, wlo, &8H, Inkx),
A7 718), 2EAME, HEIE=ERF=FE ZHog Y EFY AEvge] XHAE
H2 83 olg9 EFES XTT & Yo, ELA sAA oo, AT ZAHELS FHE, dF

., w9A (wetting agent), F3#] (emulsifying agent)®} &EA] (suspending agent), ZVE

g [o

MUBNES

o o
fu
oo -
-}

oz

do of
Lot
% of
il
o

)
1
K
o
I,

, TR FHE, 1,8-

~ = U
A )
o

all

o ~
Jfa
o
*
off f
ol

Mo o 12
Y
AL

e T

[ ooa@ Boxo1m

e =2 4o

il
A=

(sweetening agent), &1 A| (flavoring agent), Z12]3l = (perfuming agent) 9A] E&3st 4= A},

FAVe ARE, oF W, B# AN 24 EE 44 dgele 493 P4 Er 584 2L AgAs
olgstel FA J1%d wt 2AB + Avh. B FAFs ARBES B, d2H 1,3-7B0LA §Row
A NBTE HEHE ANA i gl P FAES §9, @ete Ei olUAd £ v 0w &
i H e SwAlst Sl B, YA, US.P.o 544 ASIEF gl LWLk oo Hatel, T
T, A4F (fixed oiD7h §7) EE A AR BHH0R o]gHrh. ofl BHOR, P4 Hi- Ei 0
S EE NEd gl vree ARt olgd 4+ vk ol Hael, AW, dF 59, 2d 4

(oleic acid)o]l FAFsEAS Azxel ol&Htt. FAVFs AAE d=ZM, Ald-zd dH  (bacterial-
retaining filter)E F3F of3lo] 3], L& o]&d %A F#4 (sterile water) T OE F FAVME
uf Aol A e = A A
dad vk HA

)
i AR ZAHES QA FAb (bolus injection) Ei A7)
push)ol 28] FAEAY, == &

9 (continuous infusion)ol] &3] Foj=& 4 Q).
AT FAE A 1y APee= A, A, <ok, BE, a2 Byl EsETh oyl 1y APlA, &4
31352 Hojm shfe BEA, AgstH o FLHE YA T B, A5 E¥, TAMUYER =E Uit
oG W/EE a) THA e FTEA, dF EWH, WE, gESA, FIARS A, FFIASA, WUE, 11
Ak, b)) AEgA, dE £W, JEEAMEAER A dV|YolE, AtY, ZgH|diEeyis, AR,
g i ofFkAlo}, ¢) HF&A, odE EW, 2HEAE, ) 5IA, dF E¥, -, s, 31 B2e
B o 7h A, G, dAZ e, ARA¥HE, AERes, AdrivbpEEs UYER, ARSI
EF, 183 BIUEE, e) &3] A, odE YW, 25, ) F5 /MESA, odE E9W, v dEE SE
5, g) AEA, 92 =9, Ad d3zLy FEAE EresdHoldolE, h) A, dF 59, Jedy WEL
olE Edlo], ¥ i) 84, odF EW, 4, Zg ZHolHE, wavlg AHoolHolE, YERF ZHo}
4 Fuigo]lE, 2dHolaAl, 1y Fedd IEE, #9-E 2t UER, SgAE HEdelE, a8 ol&
o 3= =3dnt. e, AAS ¢k A9, olF AFES &FA, dFE EYW, Y e B E ®
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[0247]

[0248]

[0249]

[0250]
[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

S=50l 10-1704694

(VIII-1)
PERES:
_ -
N (0] Y
(VIII-15)
HO,’
O H (é)H
N ~"~"OH
H O :\\r/f
(VIII-18)
g2 FAlddA, £ ddaxes sstE (I-1D), EE o9 ZAA & Xdstes Ay 2AdES
ANGT, E T AN, B dgelAt H3HE (-15), Ei oo 244 WeUE e At =
AES AN T o2 A A, 2 dgods e (1-18), T o9 AN JEE 5=

Aokstd 2L AN
Aokstd 2% 9 olE Aokt zgEel Az WUl w@ okdlel W¥e s (D, (D, (1D,
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AR Ao, A t(E) steh (D)9 d38E9] H& tEF 50:1 WA tigF 10:10]th. v dF A

oA, &FA () e (1) 3eHEe &2 di=F 30:1 WA di=F 10:10]t}, v IR | o ol A
A () sk (D)9 3gE9 uj&e digF 20: 10},
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G Gl A Fgo] EFHANE o]Ed IR etk £of "drde IR, 24, AV, 5, 4=, 9, 1
2oL o] Agto] XFE AT ol5el FEHA FErh. o] "t A b Hold s oS Ede
MAlE ZREolE AfEd v AT 2R A8E F AdE 1y T FATH dede A% b
g oh AR oF Aol i obs MR H ob Jd=RZA-EA HHA ¢ d=ERA-E=HA dH
A s v dHA oh dEM, dolA A AE GFS HRE A o THAIE Sh dE M, H-A2F A
Z 9 o (NSCLC), MZI#AFHE 45 (BAC), 183 Ho HAdES vEs 7 oF; =24, W33y 49 o =
= g B oks HRe dA o ATAT O A o AR & dEA, FAFY HY AX 4Fs %
gk FAE S S Mol ABUER] TS vEe ABWER] o dEZH, A AE (glioma), VEsH3
3]=7]1F (anaplastic oligodendroglioma), A% TN EAEF (adult glioblastoma multiforme), L]
3 A AE¥A HolwA¥F (adult anaplastic astrocytoma)= H]FE3S ¥ ok F o 283 AF %7 &
Fo] XgEr)

N
==

Alg Zgdold AfEA e AT AR ARE F Ave Y oo FATA dede F -
M (acute myeloid leukemia, AML); 7}t CML¥}F CML obAIE7] (CML-BP)E B FE3 whA] 24 g
W (chronic myelogenous leukemia, CML); w7 HXZF4 W¥Y (acute lymphoblastic leukemia, ALL); WH4
Y=z 34 WY (chronic lymphocytic leukemia, CLL); &AIZ1W (Hodgkin's disease, HD); o]¥A H=Z=

(follicular lymphoma)¥} W& AX WHXF (mantle cell lymphoma)& W|E3SH H]-EX|Z1 YZF (non-
Hodgkin's lymphoma, NHL); B-#1¥ HX 3, T-AEX HIZF,; tpd F5F M); THAERF vlazs2 8599
% (Waldenstrom's macroglobulinemia); #-874 WIE (refractory anemia, RA), 24 HET (ringed
siderblast) &34 Wd (RARS), It} EAE (excess blast) 54 Wd (RAEB), 8] W59 ol
7V F7ket &84 W8 (RAEB-T)& H|ZEe =508 557 (myelodysplastic syndrome, MDS); 183 =%
=2 534 (myeloproliferative syndrome)©] ¥gHH T},

o,

AR AN, B ouwe] HPE L ARy 2YES Uy T4E UE AL YuFos PHE ¥
oA AEsE b 9w QA oleld gl WWE Age] UL, mE oluld ael AMS APsu At
A48 Amahd ol gHr

AR A, B dEe) ol AEA T Aok x4Ee vE AnAs gEew Fojud.
e Audl oA ZzherEs ARSI, i el IUOR HEE £ Ak A FAAAN, dE A
BAlE ARdE 49 EE PlE 9t B4 BN Folut golvh. B wne Zzecld AR
wel oReld i W) oA the ARAst A Feid & e WSl Sfdond Foid ), o
£ ARAE B 9yl Zzhols AfBAe] Fol oldel, Rolst HAF A, wE Fol olFe] Fold
+ qrh,
Ay FAANA, 3 (9] Zzeoks AHEA, e S (DO gEe Ak 2YTE FUAG
FEoR Folfth, W WA, fof "Gl e AmsY] 9T BHow, & Bl Folu o9
g1 AQ vt
DNA &4 stebalmAle] RAG Aelols Fxoldstas 1 Al (718, olg=ezt (irinotecan), EXLH

7t (topotecan), ZFEE|A! (camptothecin)¥} oo FAMA T tiAAHE, 28]3 54F4H]41 (doxorubicin));
TaolAd3tas 11 AfEZ (71, JdEFXAE (etoposide), BIUEAE (teniposide), Z#]al Th9-=FH]A

(daunorubicin)); &Z3A (7}%, W& (melphalan), FEHH2A (chlorambucil), FA % (busulfan), B2
H 3} (thiotepa), ©|2AIH = (ifosfamide), ZFEF2=®l (carmustine), ZF2=®l (lomustine), AF2
(semustine), ~EE XAl (streptozocin), BIZFEHFA (decarbazine), WIEEZ A ]E (methotrexate), H|E

ulo] Al (mitomycin) C, Z#]al A|FZ¥ A= (cyclophosphamide)); DNA FHAJAEZR (U1, A|=ZeEd
(cisplatin), S48|Zet¥ (oxaliplatin), 2] 7}2HZ2}E (carboplatin)); DNA S7HIEAd F2
o7 FAEA (free radical generator), <& W, Ed2vle]il (bleomycin); I3 wEHLAE EA
(nucleoside mimetic) (7}, 5-FF 22984 (fluorouracil), ZFHAIAIEINl  (capecitibine), HAJEMI
(gemcitabine), &5tHEMWl (fludarabine), AJEFEHl (cytarabine), M7 EF % (mercaptopurine), ElQg-obd
(thioguanine), HEZE}E (pentostatin), L3l 3|=FA]$-#o} (hydroxyurea))”} XS},

NE BAZS 93t gt mao= F2 4 (paclitaxel), =AEH4 (docetaxel), 28|31 #HEF FAFA;
W32 2% (vincristine), WEZFAE (vinblastin), 233 #HH FAH]; E8=9= (thalidomide), @<
2=V = (lenalidomide), Z18]3 F=E FARA (Z7FH, C-50133 CC-4047); w@ad E]2A4 7]volA] A&
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(714, olulEld wlAd#elE (imatinib mesylate)9} AFEIH (gefitinib)); ZZHolE AsfEd (715, 2=
Hz1); TkB 7ldelAle] AdlEdS HES NF-kB A3&d,; oA Jupdtds = dwlde] Agsta, ot
A AE BAE s 2™ A (1H, EFAFSTY (trastuzumab), EAIY (rituximab), ASEAIH

(cetuximab), 2] wWHFAFT (bevacizumab)); Ze]3 A H A¥E BA7} o8 2HE =, dollA A3 %

gAY, Ar-gdE Ay, EBe 243E s Ao deA e i Ee a2 Ve Asedel 23
ot

= 2Ee gs sl olsisty] Afste], ofefe] Azt HAF A7 EAET. o5 A= 54T 39
2o WEZY Arbsks e dAlskar, adla & Bl MeE sk AoR IFEA e

T 12 4-(R9-(FI2EAHE)-2-((RN)-1-(2-(2,5-T F 2 2 A}1| =) o} Eolr]| & )-3-HF 18 )-6-3-4-1,3,2-
YA R g d-4-7t2 5245 (I-1) g 19 2% X-A 32 %84 (diffractogram)©]t}.

T 25 4-(R, -(FIEEAME)-2-((D)-1-(2-(2,5-T) F 22 A1) &) opA| Eolu] ) -3-w| & B8 )-6-2 2-1,3, 2-
OSALR ] G-4-7} 2 52 (1-1) Fe] 1o digk AJxF FAF G4 (DSC)/E T 4 (TGA) Z=Zo|t},

E 32 4-(R9-(Ft2EAHE)-2-((RN)-1-(2-(2,5-T F 2 2 A}1| =) o} Eolr]| & )-3-HH 18 )-6-3-4-1,3,2-
YA R g d-4-7t2 525 (I-1) g 29 B3 X-4 @i o|t),

T 4E 4-(R, -(FIEEAME)-2-((D)-1-(2-(2,5-T) F 22 A} &) opA| Eolu] ) -3-w| & B 8 )-6-2 4-1,3, 2-
OSALR ] G-4-7F 2 52 (1-1) FE] 20 digk AxF FAF G4 (DSC)/E T 4] (TGA) Z=Zo|t},

= 55 2,5-4yFE2-N-[2-({(IR)-3-wE-1-[(4S)-4-H & -5-%-1,3 2-U) S AL H Z2k-2-9 | L g poln| 1) -2-2
Zold A = (1-7)9] 25 X-4 3]dZ4olr.

rlo

= 6
2,5-HZZ2-N-2-{[(IR)-3-HE-1-(4-F 2-4l-1,3, 2- N2 AL 2] d-2-A ) R & Jo}m| 12 }-2-S 2ol D ) w2}
M (I-13)°] 9% X-Ad 3diAfolnt.

T 72 4-(R 9-(FrE2HEAME)-2-((R)-1-(2-(2,5-T] 2 Z Ml Apv] &) oA Eofr] 1) -3-w & -8 )-6--4-1,3, 2-
O S A e -4-7F 22 A (1-1) e 29] 22 X-41 3] dEA o,

£ 8L 4-(R-GFEEAME)-2-((R)-1-(2-(2,5-T) F 2 2 AT &) o} H Eopm] 52)-3-w 28 )-6-5 41,3, 2-
AR -4 b2 B (1-1) FE) 29] A2F AL @A) (DSC) meolr,

Wy A7 Hek A g

AA o

i_l]ﬁ

DCM AsheE

DIPEA NN'-tlo] Az 2o o}yl

DMF NN'-t g EFoln| =

EDCI N-(3-tiEolu = Z 2 3)-N' - D72 Ht]ou] = FAake]
EtOAc e okAlEl o] E

h AR

HPLC I A F2etE 1T

MIBK Wy o)iafd AR

PES Eolle 24 E

TBTU O-HZzEgo}E-1-A-N,NN' N' -t Egtrd -2 5
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TFA EEFo 2ol EN
THF HEde =2 Fd

HOBt 1-3| EE2A M= Eglo}Z

LCMS N AmwtEIH Y] A 2dEF
min 7

el Yy

HNR: ~#E8e 0 NRol thate] 400 Mizo] A 2H5al= JOEL ECX-400 MR HFAl)q Aeo]d 35,
A= FID'+= PCE o] A% Acorn NMR Inc. ZH-E] NUTS NMR *8] AZEo]Z o] &3sfe] A}, 3lsty o]
% (chemical shift)& DMSO &7, 2.50 ppmell 7]=€t}t. &7 B2 (solvent blank)E NMR HHol| ~0.75 ml
o DSO-d6& AbgtezM AzELh. H AdER] gul LAANA 58 olF, A/ AhHn 98 &

ANA AT, 5 kvol

W
H [e]
o 7}~ §-% (sheath gas flow rate), 275 C«] (capillary temperature),

&= Thermo-Finnigan LCQ Deca-XP o] E= Z& H
= A 2k
9 Ve EAA A (capillary voltage), 22]al 35 Vo] HH dl2 QXA (tube lens offset)S 2tE EXAE
H oA A7 EF o] FFY (electrospray

=

ion source)o] o] €HUTE. BAEL 0.5 mg/ml XS AE3E7] Y5te] oAMEVE- RalEATt. Agilent
1100 HPLC A]2Elo] LC-dAsF 34 ?r% BAd] o] &HAT}. BZ £Z (pump flow rate)S 1.0 me/EolAr}.
10 wee] 7t Az & o] AFAlE 7|25 E T-joint WE FYEHJATE. T-joint 2H-E ofef 260 &do] A
LFA W2 FHEAG

XA B AFEEA XRPD): X-A % 34 |2 sh] AAAM g5HT:

2 (positive mode)3} Lﬂ7‘]E]H %2 (negative mode) & &
|
I o5

oL

01
Ty

}:rh

>

i) Bruker AXS D8Advance 3|d&A17]. dlolEl= 0.05° 209 ©A =ZL7] (step size) B 2% ©A
(step time)Z o] &8 AL 27 424 (continuous scan mode) o2 2.9° WA 29.6° 209 7= W
(angular range)ellX AT, A8s AL 23 ol olssa &4 glo] =38 dd 2= E23
sto] Ak Y o]E AE (flat plate specimen) 24 A|xHTEH EE

o
oo o N

ii) PANalytical X'Pert Pro $|d¥47]. 7z A& Optix 71 9A-EZAZ2 (fine-focus) 2E o83k 4t
H Cu A S o] &35t EAET. AREE Tk, 18 AZFV] WE 7] &2 Cu K o X-4E& JFA7]
71 S8kl Bl @A bFE ALo] olgHt. AR 3-wlo|AE T FE Atold AAHI, HAE 7§t
(transmission geometry)ollA A=, 1g]a widF =7 (orientation statistics)E HZA3}sl7] Yste] 3
AR, )7k (air scattering)ell ol&) WAE W a2} = (background)E HA3A717] Yot B A
A=A (beam-stop)7} ©o]-&¥ v}, dFH -2k F7} (anti-scatter extension)7} ©]&F A gkevh, & Wit
(axial divergence)& ZHA3A717] 9ste] 44 A4 (incident beam)¥ 3]4A M4 (diffracted beam)ol ts}k
of &2l &8l (Soller slit)e] ol&¥dtt. 3]d L ~s0d AA-HAx3s = AF (scanning position—
minimize axial divergence)< o]&3dto] ATt 32 L AR oFHE 240 mm A Ho] Yxd 2HE 9
2-7+44 7%7] (scanning position-sensitive detector) (X'Celerator)Z o]&3dlo] S Et., Ao kA,
AP 111 I3 A E FA0er] flate] Al AR (NIST #F Fal 4 640c)0] A€t}

Alzb FAL @=A (DSC): Alak A @A (DSC) dHlol8 & 37| Fx|dA F5Hr):

i) 50 912 2AFsAEFY717F FHlE TA Instruments Q100 Alxb F=AF A&, oA e} &% BA EF
(indium)o]th. AlE&E 25TelA 300C7HA4 #2F 10T £x2 799, B9 50 M2 f5shs 2

(nitrogen purge)”’} 2270 &9 A& fol FAEth. 1 mg WA 3 mge] A&7 #4449, ZE Algs &1
2EH 49 4=E€S SV A vteTEe] e Hed v M A BE

rlo

5
o\ & o
NN

ii) TA Instruments A} FAF DA 2920, A8E 4Frlg DSC A WE wix¥x, a2z8ja FA7F ZEsA
7I1ZHch, e AHe Fhom Jdogxa, olF AAHY. Alg MEE 25T HYskEa, 1g]la 10C/min
9] £5=2 A A (nitrogen purge) 0}°ﬂ 7FEE}. F % (Indium metal)o] A ZF (calibration
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standard) &2 o] &x 9},
g = BN (T6A): < T 54 (TGA) dHlo]El:& Nickel/Alumel 2 A B9 10T 270 &% (scan
rate)2 Z53l= TA Instruments Q500 & & E47]olA #HEY. 89 60 ME &t A& #HA
(nitrogen purge)”7} &4 & A= 9o FAHEY. dFHoz FAZ v FA1E (pre-tared) Wa E7HY
(platinum crucible)oll 5 mg WA 15 mge] A&7} A3s} (loading) @},

AA 10 _4=(R.S-(FIERA M) -2-((R)-1-(2-(2,5-HF 2 WA &2 ) opA| Eof1] &= ) -3- v &l 58] ) —6-5 24—

1.3.2-tSAMH gl d-4-7F 2 520 (1-1)9] 34
o ()
CF:COOH. HoN_Bag®

c o HZN/\n’OH c o
g on hd
o s s >
NaOH 0 TBTU

cl cl
c 0 o-' cl 0 i
H 7 H of A |
N Baq' IN HCI N _B: a8
~ ~ L
Yty tey e Yt
o] Y | 0o \r
[S3==3 :
cl me=s "ol
0
c 0 “ ’ coH
N Yoo
H o Y CO.H
cl

@A 1: 2. 5-[(HE2mwxd) o] [ EAL

B2z i 25C mvto® FX3lHA, B (120 ml)olA NaOH (12 g, 300 mmol)e} 4l (18 g, 239
mmol )] &3HEe 45% E<F, (15 mp)el] =21 2,5-vE22xd A& (10 g, 48 mmol)e] &HE& W&
e A7, NS, R LS g 5C vwo g fAeEA, EFES 2.0 M HCl (125 m) & A3}
ARG, AZE IHES I 932 FHAY. A g2 AES E25E AZAIANA 2,5-[(HEF=
Zulzd)olu] o EARS WAl ARA A (6.1 g, 52%) A FE8SITH. mp 173.3C. H NIR (300 Miz,
DMSO-ds, &): 12.72 (bs, 1H), 8.89 (t, J = 6.0 Hz, 1H), 7.54 (m, 2H), 7.48 (m, 1H), 3.93 (d, J = 6.0

Hz). C NMR (75 MHz, DMSO-ds, &): 41.6, 129.3, 129.6, 131.4, 132.2, 138.2, 171.4, 165.9. MS (m/2):
CoHsCLNOsell  thale]  AlAbel [M+H], 248.0; =¥, 248.0; CoH,C1NNaOsoll wi&le] Axkg  [M#Nal, 270.0;
2= 270.2.

2,5-[(HF22mlxzdd)obnm]op EAbe w3}, ofge] AAE g AxHAT: & (437 nO)olM =4l (21.5
g, 286 mmol)e] EFHEo] 2.0 M NaOH (130 m¢)S #H7bstar, ag)a AAE €98 0T B3, Ui &=
7FO0 £ 1T fASES s X2, THF (75 ml)ell %<l 2,5-t22=2Wxd 93E (50.0 g, 239 mmol) 2]
s e AUbei. H7F Eeh, 2.0 M NaOHE HA® pH 24715 o]83to] pllE 11.0 £ 0.2¢4 =
etttk H7ke] HAS, EFES FUIE 2A §9F 0 £ 1TCeA wuksigith, olF, EFES 2.0 M HCI
(176 me)= 2.59] HZF pH= Azt AE HAEs o7z sydsta, 27k & (125 n) = AlA sk,
aela A QBdA 45CHM AEAA 2, 5-[(HFRzizd)olr ]l EAS WA 514 (57.6 g, 97.3%)
24 F58sit

2t _2,5-YZEE-N-[2-({UR)-3-"F-1-[(3aS.45.65,7aR)-3a.5.5- E 2| W] & SNA} 3] = =24, 6-M E} -
2o EYSAE E-2- | B e folr ) -2-S o " A =

g

—
[o8)

Boews g 5C mwre R FAsHA, DMF (40 mé)oll ¢ 2, 5-[(FZFE22dxd) ol =]olAEAL (6.10
g, 24.6 mmol)™} TBTU (8.34 g, 26.0 mmol)<] &Mof| (IR)-3-Wel-1-[(3aS,4S,6S,7aR)-3a,5,5- E&| W& & A}3
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-4,6-Ele-1,3,2-H] =T LA 2-2-9 | FEl-1-o} T @TFA (9.35 g, 24.7 mmol)E H7lalgit}. o]%F, u
2 fizF 5C mvto 2 A sHA, DIPEA (13 ml, 75 mmol)E 2A17F =¢F ¥r2ukse HA7lslict, 4085 =
EtOAc (90 m¢)= 3)A1&8}ar, 5% NaCl (150 m)=, 10% NaCl (2 x 40 m¢)= 23], 2% K,C03 (1 x 40 ml)=
13], 1% HPO, (1 x 40 me)E 13], 2831 10% NaCl (1 x 40 m)E 13| AAsgct. AAHE §7] =& Hd ¢
AR ==3slu, e (40 m)O R FA I, =LA|A 2 5—qﬂii—N—[z—({(1R)—3—uﬂE‘—1—[(3aS,4S,6S,7aR)—
3a,5,5-EHE AL =24, 6-WE} -1, 3, 2- IR T SALH E-2-d | F- e Joln] ) -2-S Ao g [RIxln| =8 w4
IAZA 53, ol FA §lo] v dAdd o] &Y.

94 3: NN' N''A{H=E3-24 6-EIJEZA[[(AR)-3-HEFE-] 1-t]d]o]n] = (2-S 4o E-2, 1-t] ) [} E &
(2. 5-g =z }H]E)

werS /A (1:1) (250 me)ol =21 2 5—ﬂﬂii—N—[2—({(1R)—3—uﬂ -1-[(3aS$,4S,6S,7aR)-3a,5,5-EZH &
Al E R4, 6-HE} -1, 3, 2- M Z T2 A 0 Z-2-¢ | R E poln] 1 )-2-2 Ao F MR M = (12.2 g, 24.6 mmol)o] &
el IN HCl (30 m¢, 30 mmol)} (Z—ﬂl%ii%)i%& (6.5 g, 64 mmol)% A7bsglek. W =S sk
%OP j‘%}"ﬂﬂr AE wYsta, 183 WeE TS 719 A" (2 x 55 m)oE 23 Aﬂ%é}‘%} AEE
7] =& W 10 M= 553k 2.0M NaOH (30 mé)<F DCM (25 m¢) Zrell B3ttt DM =S 3719 2.0M
NaOH (5 ml) 2 13] AFsGTE. ol%F, AV 4 & Eoa, DM (2 x 25 m)o= 23 Aﬂﬂob_ 1M HC1
(60 me) = AASIAAT. AAHE EFES DM (40 m) o= 3Asta, =& B, 2 Y 4 =
DCM (3 x 10 m) & 33] A|H33ATE. Kold DM F+EES MgS04 (25 g)ol X AxA 7| A3 o dz FukA]
o AES FE (50 m) o R AHATL R F=H-EF] NN' N''-{BE=ZA-2 4, 6-E2LE2[[(IR)-3-"
Fe-1,1-" 9]0 e (2-S Ao 82, I-T ) [ ER 2(2,5-HEFR 2 =) E WA 14 (6.6 g, 740 EA F

53kt I NMR (300 MHz, DMSO-dg, &): 8.93 (t, J = 6.0 Hz, 1H), 8.68 (bs, 1H), 7.63 (m, 1H), 7.52

O

(m, 2H), 4.00 (d, J = 6.0 Hz, 2H), 2.62 (m, 1H), 1.59 (m, 1H), 1.33 (m, 1H), 1.24 (m, 1H), 0.81 (d, J
5.9 Hz, 6H). C NMR (125 MHz, DMSO-ds, &): 23.2, 25.8, 40.1, 40.7, 43.0, 129.0, 130.0, 131.0,

137.5, 165.0, 172.5. CHCNellA MS (m/z):  CyHs:BsCleNeOooll thabe] AlAbA [M+H], 1027.2; #=#=2= | 1027.3;
Cyoll51BsCleNgNaQgoll thale] Al4kel [M+Nal, 1049.2; #zE, 1049.5.

@A 4: 4=(R. S)-(Ft=J A HE)-2-((R)-1-(2-(2 . 5-H F 2 BRI A1 Iz ) op | Eofw] & ) -3-m| &l L&l ) -6 A

1.3,2-0) $AR e -4-7hE B 42 ([-1)

fglﬂ] 1 heF 74T F SXolA, EtOAc (85 ml)ell =9 FAX (2.75 g, 14.3 mmol)9] & NN',N''-
{HEA-2,4,6-EFYETA[[(IR)-3-HEFE-1,1-t]d o] 1| 1= (2-L Ao 82, 1-T]| D) | JER] A~ (2,5-T F = 29
Z}ulE) (5.00 g, 4.87 mol)E A=A H7FsITE. F 2%=7F tigf 25CH W] AFEA &95 d74st
3, a2glal EFES sHEVE whkelsitk. A E AAES A2 R 2,2 -{2-[(IR)-1-({[(2,5-T &
2adzxd)olu] oA bolu| ) -3-m €Y B8 |-5-2-2-1, 3, 2-T] SAL B 224 4-T] Y }r]ol A EAL e 1S ZA
2 3A (6.65 g, 88 %)EA FEagIth. H NMR (500 MHz, DMSO-ds, § 110°C): 10.08 (s, 1H), 8.69 (s,

1), 7.61 (s, 1), 7.52 (d, J = 1.3 Hz, 2H), 4.26 (d, J = 5.5 Hz, 2H), 2.70 (q, J = 14.5 Hz, 4H), 2.70
(bs, 1H), 1.72 (sept, J - 6.5 Hz, 1H), 1.42 (ddd, J = 5.2 Hz, J = 8.6 Hz, J = 13.9 Hz, 1H), 1.28 (ddd,
J=53 J=94Hz, J=14.3 Hz, 1), 0.91 (dd, J = 3.3 Hz, J = 6.6 Hz, 6H). MS (m/z) in CH;CN:

CoollosBC1oNoNaQgoll thaled Alxke [M+Nal, 539.1; ¥&=, 539.1.

I-1 3&) 1o gk XRPD tlolElE= = 17} 3% 1o Z=A| R}

F 1
XRPD Hlol¥ I1-1 &) 1
Al AR
20°
6.441 100
8.304 29.5
10.35 19
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11.619 5.1
12.695 13.6
15.077 28.2
16.352 28.7
17.504 16.3
18.231 6
19.086 21.4
20.405 11.7
21.231 7.6
21.916 7.6
25.371 15.2
27.588 6.2

I-1 e 1o e Xz} FAF %A (Differential Scanning Calorimetry, DSC) Hlo]ElE & 20| ZEA]F T},
A7) TEELS 191.8CY MA 2% 2 198.8C2] &3 (melt)olr] 594 Ho] (endothermic transition)® &
A, Falol sk T WA 5 ol 225T 9 JA 255 e, olF 2%+ £ 5T A8 #=
o}

I-1 Fe) 1o g 9 5% 24 (Thermal Gravimetric Analysis, TGA) HIoJE]E = 20| Z=AJHTE, A7) ==
ge exo FeraA AR FHo &4 HES “AEa, % W3l £xE= gig 10C/minelth. ol2ld Fu
£ 2E7F 50TAA 200CE WAFHe whebA, Alw S tEF 0.72 %9 45 Uit ol 2k £
5C9 ea& zkett

Fe| 2: oizF 74T UF 2E00A], EtOAc (300 me)ell <1 T4k (10.1 g, 52.6 mmol)S] §-ell, EtOAc (60
me)el 9 N N' N''H{®H22-2 4 6~EgUEA[[(IR)-3-HEHe-1 1-t]d o] v = (2- 2ol e-2, 1-T1 D) | }
EY2(2,5-UE22A =) (20.0 g, 19.5 mmol) 9] $4& H7Fsich. UlF 2%7F gigF 60CY wj7h+], &
HS HHe] WSt (e 0.33C/min), 2183 EFES 3/\17} Fob wwkskith, iR =7t g 25TCY
74, AAE &8s JAHAe] dgdsta (R 0.12T/ming £5), 281 EFES 5o wukslgdtt.
AdE HAAES B2 3 4-(R,9-(FFEFA| 1%)—2—((R)—l—(2—(2,5—ﬂ%iiﬂx}u15 oA Eolu] i)~
3R E)-6-9 41,3, 2-U SAL L P W-4-7k 2R A Fu) 28 2AA 1A (26.7g, 98 WEA FEIANAT. H
NMR (500 MHz, DMSO-dg, & 110°C): 10.08 (s, 1H), 8.69 (s, 1H), 7.61 (s, 1H), 7.52 (d, J = 1.3 Hz,

2H), 4.26 (d, J=5.5Hz, 2H), 2.70 (q, J = 14.5 Hz, 4H), 2.70 (bs, 1H), 1.72 (sept, J - 6.5 Hz, 1H),
1.42 (ddd, J=5.2 Hz, J=8.6 Hz, J=13.9 Hz, 1H), 1.28 (ddd, J = 5.3, J=9.4 Hz, J=14.3 Hz, 1H),

0.91 (dd, J = 3.3 Hz, J = 6.6 Hz, 6H). 13C NMR (100 MHz, DMSO-ds, & 100TC): 21.65, 23.34, 25.09,

38.39, 38.98, 42.07, 76.25, 128.97, 129.14, 130.94, 131.48, 131.73, 137.05, 165.44, 170.23, 175.74,
177.43. CH;CNOl A MS (m/z):  CooHasBCLoNoNaOgoll thaked Alikel [M+Nal, 539.1; g, 539.1.

4-(R, 9)-(Fr2EA W E)-2-((R)-1-(2-(2,5-T] FZ 2 M A} ) o} | Eobr| ) -3-w| & 78 )-6-54-1, 3, 2-T] SA}
B4 ﬂeﬁ A gy 2% 3, THF (80 mé)oll =<1 <94F (21 g, 0.11 mmol)2] €NM& 60ColA, THF
(80 m¢) ol| =2l

NN N''H{BEA-2 4,6-EZLEFA[[(IR)-3-wEFe-1, 1-td] o) = (2-2 2o ek-2, 1-t] ) [ Y EF ~(2,5-

ﬂiiim#ult) (40 g, 0.11 mmol)9] &-efofl FH7pgto i AZHUTE. ofF, S5 Ju 2 44 (400 mg)

o2 3% (seeding) 3T, 60 TN 30%-5<k kg o F, EtOAc (400 m)E 917§k H7Fstgirh. EtOAc

HA7le] AT, x = 5A|7te] AR 20CE $=9ul. A" FEAS oniale] 4-(R, S)-(FFEEA W E)-2-

((R>—1—(2—(2 5-T] 2 2 2l abu] ) ol H Eoln| &) -3-W & -8 )-6-2 4-1,3, 2-U) S A He| d-4-7F 2 2220 e 2
2 AA-AA 1A (40 g, 70 B2 F5F T}

KN
=

N

4-(R, O)-(FI2E5A &) -2-((R)-1-(2-(2,5-t FZZ2WA T L) o} M| Eolu| 2 )-3-w| F & )-6-54-1,3,2-T] AL
HEd-4-7) 2242 g 2% 3, F 29 7]|eE 2AE o] &3 B3 dnbHe WAoo A ZEUY).

X2
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[0548]

[0549]

[0550]

[0551]

[0552]

[0553]

SS90l 10-1704694

I-1 e 29 AxE 93 Frte] =4
8- HAzx 2= IE 2= =g 5
-1 el 2
SIHNEYES 80°C 3 ¢S 77 %
MIBK 80°C 3F IS 80 %
-y Eegs| =2 et 80°C 60°C 72 %

4=(R, 9)-(FF2EA M ") -2-((R)-1-(2-(2,5-T S 22 M0 =) o} A Eobr] &) -3-WE F- &' )-6-54-1, 3, 2-T] A}
BEld-4-7t 28244 g 2= w3 ol Eo| fa|A|7]aL, 1 o]Fd] IEul (antisolvent)EA EtOAcY 7}
off o3l A=y AT},

[-1 &) 29 gk XRPD dlo]H & & 37 # 3o =A]HT.

XRPD dle]E] I-1 Jef 2

7V A= %
2-0°

5.817 100
7.614 93.4
11.575 71.1
11.896 67.1
12.571 24.3
14.43 32.2
16.689 65.8
17.362 17.8
18.232 53.9
19.596 77.6
19.959 63.8
20.376 36.2
20.998 32.2
21.5 40.1
21.764 43.4
22.407 77.6
23.12 33.6
23.901 26.3
24.402 20.4
24.382 19.7
25.764 19.1
26.464 39.5
27.347 21.7
27.65 17.1
27.979 16.4
29.41 20.4

A (Differential Scanning Calorimetry, DSC) Hlo]El& &= 4o ZA|ET
A7) ZRIL 206.5Ce A =% 2 219.9C9 &dlolr &4 Ao] (endothermic transition)® EAE T},
Sl F A FE Mol 225T 9 A REE ZhET), o5 & EE £ 5TY oSzt

T
iR
L oftt
K o
Do
2
&
=
s >,
5 O
_1
S
>

I-1 &g 20 s &9 == EA (Thermal Gravimetric Analysis, TGA) HoJEl&E ¥ 40 Z=AHTH. A7) Z=2
2 X9 FFEA A5 FHY &4 ¥ES EASL, 2% W3t £+ UiEF 10C/minolth. o]H e %
E£ALe w7l 50CoA 200C2 Wl weld, AR FHF9 theF 1.1 99 &4 Yeig, o8 2xE + 5
To o238 et

AAe 1A 4-(R.9)-CGIEEAHE)-2-((N)-1-(2-(2,5-Y F 22 HAN &) ol Eolr] &) -3-w[H F & ) -6-F 4
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[0555]

[0556]

[0557]

SS90l 10-1704694

1.3,2-t] S el h-4-she B (1-1) He) 29] vlobs 3

ZNAA wgr], Ash ZAur], 2% ®A7], i 7/ Aol A7 ulE 50- ¢ frE] §hEY
o)E 1.2 nlo]aE oJFH EtOAc (18.9 ke) &k ¥4 FAAF (0.561 kg, 2.9 mol) o= At &3H&E C
2 7198t 9S8 FAEth. EtOAc (4.0 kg)oll &a1® NN' N''-{E24-2 4 6-EgYEH=[[(IR)-3-71¢
Feb-1,1-td ol r e (2-S a0 g-2, -t ) L E- 2=(2,5- ﬂﬂii*ﬂ%}ﬂlc) (1 109 kg, 3.1 mol)ZE ¢l-g}el =
B (1.2 nfo]a2)E o]&sle] Aslelar, 18] 73C UK 75C9 5 §X5HA, A7 %Qﬂ% ay

rpm) kel 203 7]XF &b Whg EFEC] AUtttk WS 96 rpme® FFAAZ|AL, i EFES ol
Zrol Wztslgdtlk: (1) EFES 258 %ok 73T - 75T FAAAY; (2) EFES gz 5T/3089 &

CT7HA gA oz Pzhsgint; (3) wRteldA, E4ES st Aoz Af5A Wzttt o] %, At
& oA=E Fgstal, dE A 1.2 mlo]aE o #H EtOAc (2 x 1.2 ke) 2 A Hata, z28]al 7

- 41TOA SRR (222171) EoF AZAA 1.458 kg (920)9 HAl BFES S5t H NR (400 Miz,
DMSO-dg, &): 12.13 (s, 2H), 10.69 (s, 1H), 9.11 (t, J = 5.6 Hz, 1H), 7.66 (t, J = 1.2 Hz, 1H), 7.56

@
B
ol

(d, J=1.2 Hz, 2H), 4.27 (bs, 2H), 2.9 - 2.55 (m, B5H), 1.67 (bs, 1H), 1.4 - 1.15 (bs, 2H), 0.86 (d, J
= 6.4 Hz, 6H).

shgte (1-1) Gl 200 o3k XRPD dlol8 = &= 73 3 60l =AHT.

%6
7 BE %
2-9°
5.69 100
7.64 66
9.66 4
11.22 23
11.42 51
11.79 37
12.41 15
14.23 15
15.60 6
16.53 32
17.15 4
18.07 31
19.39 55
19.79 41
20.24 21
20.79 15
21.36 20
21.61 22
22.23 63
22.55 14
22.97 20
23.22 7
23.67 10
23.90 7
24.19 10
24.74 7
24.97 3
25.64 8
26.31 24
26.64 10
27.21 7
27.40 7
27.88 5
28.25 4
29.27 11
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[0558]

[0559]

[0560]

[0561]

[0562]

[0563]

[0564]

[0565]

[0566]

[0567]

[0568]

SS90l 10-1704694

[29.72 [10 |

shete (I-1) e 20 gk AlAF FAF A=A (DSC) dlel8l= = 8ol mAldh. 7] =2 279 Fd A
o= 54€rh; g 231.3TCe] &alelM A WA FE do], ze]a o= 239.9C] ol F WA F4 A
°o. °l5 X £ 5T exg zheth

AN 2 2,50F22N--{[(IR)-3-1E-1-(4-54-1,3,2-0] S E2H-2-9) B g o}u] e} -9-8 2o &)l
Are (1-2)9] 34

eEF 60Ce Wi Lx W EtOAc (2.0 mO)oll =21 A (0.041 g, 0.54 mmol)e] &M, EtOAc (1.0
me)ell =l N N' N'"'H{BF41-2,4,6-EYLELA[[(IR)-3-HE &1, 1-" L o] v = (2-F 2ol -2, 1-H <L) |}

Egz(2,5-tE2EA Z}HlC) (0 199 g, 0.19 mmol)®] &HE H7leklvhk. WF 2%7F oigf 25T w7k,
A &NEe AFFA Fdsta, aga A7l §ulE S8R AlASe] 2,5-tE2E-N-(2-{[(IR)-3-H¥-1-
(4-%2-1,3, 2-T AR E3-2-) R e Jopu| e }-2-S o & )Hixtu| =5 WA} 14| (0.215 g, 95%) =A F5313
k. CHCNOIA MS (m/2):  CoollasBCLN;Os0l thsle] Aldbd [MHEtNHH], 502.2; #23, 502.0. CHCNelA MS

(III/Z) : C16H18BC12N2050ﬂ EH 0}‘0_;‘ 74] )\}“‘;’] M H] y 399.1;

)

b, 399.0.

¢

AAd 3: {(49)-2-[AR)-1-({[(2,5-t]Fz 2z d)olr] = |-o}A e foln] 1o )-3-HE B8 |-5-8 41 3, 2-T] FA}
BETA4-A}olEA ([-3)9] A

eF 60T Wi 2= W EtOAc (2.0 m)el 591 L-24F (0.0958 g, 0.714 mmol)¢] &olell, EtOAc (1.0
me)ell 2l N N'N''H{EFA-2 4,6-EYLEZ A[[(IR)-3-wE 581, 1-t]d ] o] 7] = (2-F Aol B2, 1-t1 D) ]}
Exﬂi(Z,B—E]%ii‘ﬂZ}ﬂlE) (0.239 g, 0.233 mol)9] &= H7bshlvh. Wl S=7F digf 25T WA,
ARE Es AR EsthaL, e Y] BlE SR ATk {(45)-2-[(R)-1-({[(2,5-HF ===
d)otr] s ]-obAd ot e )-3-md - " ] -5-54-1,3, 2-H FAEL F @h-4- A Jop EAbs m A a4l (0.307 g, 96
B)ZA S5 CHONOIA MS (m/2): CallaBCINO70 thake] AlLkel D+ EtaN+HI, 560.1; 2+, 560.1.

CHgCNoﬂ/ﬂ MS (III/Z): ClgHzoBC12N207 ] EHO}‘O_;‘ 74])\}“1;’] M H], 45717 ‘:ﬂl'ia]—%, 4571

AAd 4: 2 5-HFZ2Z-N-[2-({(IR)-1-[(4S)-4-AZF 2 A -5-2 21 3 2-U AL B E-2-U |-3-w & & }oln]
)= ho g Mixu = (J-4)2] A

= 60TCe] W %A, EtOAc (2.0 mfz)0ﬂ =9l (S)-AMALs| =2 RHAAE (0.0881 g, 0.557 mmol)2] &Mof
EtOAc (1.0 m)ell =2 NN' N''-{E224-2 4 6-Eg]YEZA[[(IR)-3-AEF-E-1,1-T] ¥ ] o] 1] = (2-2- 2ol Eb-
2,1—1’4%‘)]}Eaé(z,B—ﬂ%iiﬂZ}DIE) (0.200 g, 0.195 mmol)®] &HE H7lekgivh. WF %7t g 25T
oA w7, A &AE AFFA WAstar, 2Ela A7) EE FEE AASEY 2,5-tHEFE2-N-[2-({(1R)-
1-[(49)~4- A F 2 -5-82-1,3,2- T FA R E-2-A | -3-m e F- e }oln| ) -2-S 2o & [HIxn| =5 WA 14
(0.251 g, 93%) 2 F53ATE. CHCNAIA MS (m/z):  CosHysBCIoNsOsol tHdlke] AlXFe [M+ EtuN+H], 584.3; &
29 584.1. CHCNONA MS (m/z):  CooHasBCIoN050ll thate] AAted [M-H], 481.1; ¥z, 481.1.

ANe 5 25TEREN-{[(IR)-1-(4.4-T [ P-5-%4-1,3,2-T] S AL B e-2-91)-3-v] & - |ofm] e )
—SaolE) A (1-5)] §HA

\V]

g2k 60Ce W& 2=oA, EtOAc (2.0 mﬂ)oﬂ =9l 2-3|=EEA]o]AREIZ4F (0.0567 g, 0.545 mmol)9]
golo] EtOAc (1.0 me)ol =< NN' N''—{H=22-2 4,6-cE8JEZA[[(IR)-3-HLFE-1,1-T] Y o] v = (2-2
ZoE-2, -t ) [ EF 2(2,5-H F 22 Z}HlC) (0 200 g, 0.195 mmol)®] &H& H7tekdvh. WF =71 o
2F 25T wW7hA], BAE &AE AFFA W2star, 2 A7) &ulE FEE A7 2,5-tEF 2 2-N-(2-
{[(IR)-1-(4,4-HHFd-5-54-1,3,2-T SA R Z-2-4)-3-w e Fd Jo}v| i }-2-F Lo D) WA =5 Al 513
(0.225 g, 96%) A F53ATE. CHCNOIA MS (m/z):  CoHaBCIoNsOsol whHdlke] A2+ [M+ EtuN+H], 530.2; ¥
29 CHONOlA 530.0. MS (m/z): CigHapBCLoN, 050l thdte] AAted [M-H], 427.1; 24, 427.0.

AN 6: 250122 2 N-[2-(((IR)-3-W D-1-[ (BR)-4-% -5 d-1,3,9-T] $ALw Eeh-9-91] ¥ el Jolm] i)~
Saolg|MAE (1-6)] G4

g 60Ce WH 24, EtOAc (2.0 m)ell =21 (R)-T+AA (0.168 g, 1.10 mmol)2] &M, EtOAc (1.0
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[0569]

[0570]

[0571]

[0572]

SS90l 10-1704694

me)ol =0 NN' N'A{RFA-2.4 6-EZIELA[[(IR)-3-HEF&-1, -t d o] r =(2-F A e-2,1-t L) ]}
Ef2a(2,5-yEF22HAn =) (0.382 g, 0.37 mmol)9] €8 H7IskAch. WF &%7F U 25CY w7iA],
AdE NS AFEA Wasta, a8 AdE AAES 42 59 2, 5-gEF22-N-[2-({(1R)-3-1 €&~
1-[(5R)-4-54-5-7d-1,3,2-U AR Ee-2-d | F- e jolr| ) -2-S Ao e =5 W2 34 (0.343 g,
65%) 24 S5tk H NIR (300 MHz, DMSO-ds, &): 10.88 (s, 1H), 9.22 (m, 1H), 7.68 - 7.27 (m, 8H),
5.15 (s, 1H), 4.33 (d, J = 6.0 Hz, 2H), 2.8 - 2.76 (m, 1H), 1.71 - 1.62 (m, 1H), 1.50 - 1.28 (m, 2H),
0.89 (m, 6H) . CHgCNOﬂ /‘1 MS (IH/Z) ngngBClgNgO;oﬂ EHE—)‘}'O:] 7:”)1\_}% [M‘I' Eth‘I'H] y 578.2; %%Z_}-E:]: , 578.1. CH;CN

ol A MS (m/2): CoHoBCLNOz0 wiake] Al4tel [M-H], 475.1;

g

}2kw 4751,

¢

AN 7: 2,5-0 22 2N-[2-({(IR)-3- W] &l -1-[ (45) ~4-¥ &5 21,3, 2-0) SALB S h-9-9) | 26l jopu] )2~
2 xoE]EAn = ([-7)2] A

tier 70Ce] Wi &=4dA], EtOAc (3.0 me)ol] <l L-24F (0.675 g, 7.34 mmol)e] &4, EtOAc (7.5 me)ell
5l NN N H{REFA-2 4,6-EFYE [ [(IR)-3-wEF g1, -t g o] v e (2- Ao &-2, 1-t ) | ) EE 2~
(2,5-HF22AAVE) (2.50 g, 2.43 mmol)] &4& H7bepgivh. Wi 2&7F di=f 60T WA, &9&
AE A BskTh. 30, &) EEd wirhx], e (11.5 m)S H7lelth. Uiy 257F 74314 &
dio] A= di=f 70CY WrkA], @S Zhdsink. WE 227 = 30T Y W7bA], &S 0.17°C/min
o] £rg Jztatar, ol Wi 2%7F tiEf 0CY wWiZkA AFEA EAsisin. AAdE AHES ARE #H
slol  2,5-0FR2N-[2-({(IR)-3-¥1E-1-[(49)~4-" & -5-% 22-1,3,2-T) S AR Z gh-2- | & Jolu| 1 )-2-8 &
e =2 WA AgA A4 (2.32 g, 81%)2AM FESFATE. CHCNAIA MS (m/2):  CosllyBCLN0s0 T3}
of AXE [N+ EtaN+H], 515.9; ##3, 516.0. CHCNOlA MS (m/2):  CyHaoBCLNOs0 thabed AAFE [M-H],
413.1; #EE, 413.0.

[-7¢] tigt XRPD Ho|E& X 59 3% 40 TA|HT}.

F 4
XRPD ©lelE I-7

75 bAR=!
2-9°
7.404 46
8.783 63.5
9.402 16.1
11.9 20.6
12.195 100
13.71 7.3
14.594 26.5
15.302 8.3
15.772 31
17.299 26.8
17.859 25.8
18.549 22.7
19.943 55.5
20.214 33.9
20.606 50
21.48 15.6
21.887 23
22.75 30.1
23.028 53.1
23.334 28.9
24.243 18.2
25.2 13.3
25.566 37.7
27.221 10
29.103 9.2
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[0573]

[0574]

[0575]

[0576]

[0577]

[0578]

[0579]

[0580]

[0581]

SS90l 10-1704694

[29.383 [12.6 |

]

|

A
)

o

o 8: 2.5-HE=2-N-[2-({(UR)=3-mT-1-[(45)-4-m[ = -6-F4-1,3 2-T| SAL B ] h-2- | €] fofm] &) -2
oA = (1-8)°] 94

g2 60CY & =2ZoA, EtOAc (2.0 mb)ol] =20 (S)-3-3|=FA|FE22F (0.0598 g, 0.566 mmol)<]
Lo EtOAc (1.0 mé)ell =<1 NN' N''-{HEZA-2 4 6-EFAEZA[[(IR)-3-7&Fet-1, 1-t]d]o] 1] = (2-%
2E-2 1-T ) [ JEF 2~ (2,5-UF 221 =) (0.200 g, 0.195 mmol)e] &ML H7slglch. UF £571 o
2 25CY wW7kx], AdE §dE AfFEA d4sta, a8 7] ulE SERE AASIY] 2,5-HE22-N-[2-
({(1IR)-3-m&-1-[ (49)—4-H & -6-22-1,3,2-T| AL R g d-2-d | B el bolu| 12 )-2-L 2o D [l 1| =& wi Al 574
(0.225 g, 95%)=A FE538+9t}. HOMR (300 MHz, DMSO-dg, §&): 10.45 (s, 1H), 9.11 (t, J = 6.0 Hz,
1H), 7.65 (m, 1H), 7.55 (m, 2H), 4.21 (d, J = 6.0 Hz, 2H), 3.98 - 3.90 (m, 1H), 2.51 (m, 1H), 2.33
(dd, J; = 19.2 Hz, J = 2.7 Hz, 1H), 2.24 - 2.21 (m, 1H), 1.61 - 1.52 (m, 1H), 1.33 - 1.19 (m, 2H),
1.07 - 1.04 (m, SH), 0.84 (m, 6H) CHgCNOﬂ/Ki MS (m/Z) CAHS(;BCIZNgO;Oﬂ EH—B‘]'O:] 7:”)1\_]:%]_ [M+ Eth‘I'H],

530.2; &=, 530.0. CHCNOIAT MS (m/z):  CigHaoBCLN.Oso wisle] Alxkel [M-H], 427.1; #2g, 427.1.

AAle 9: 2.5-tEF22-N-CA[(R)-1-(4.4-H W& -6-4-1,3 2-T] SAW 2] -2-9)-3-m[g F- & o} m| - }-
2=2de)WAv = (1-9)9] A

ef 60T Wi &xolA, EtOAc (2.0 ml)ol =<1 B-dl=FAo]ade =4 (0.0841 g, 0.712 mmol)®] &Y
of, EtOAc (1.0 me)oll =< NN' N'H{H=A-2 4 6-EHIEHA[[(IR)-3-WEHe-1,1-1d]o]m] = (2-& 40|
g2, -0 DEH A2, 5-UEFEE2WATE) (0.260 g, 0.253 mmol)29] &B& H7Mslt. Wi %7} e
25CY wW7bA, B4d &94e AFaA dAeta, a8 7] mE FUR AASY 2,5-HERE-N-(2-
{{(IR)-1-(4,4-UHE-6-%2-1,3,2-U AR 2 t-2-d)-3-d R & Jolu| o }-2- Ao & ) Wil n| =5 wlal 314
(0.296 g, 95%) 24 F58Fth. CHCONOIA NS (m/z):  CosHyBCINOsoll thate] AlAbe [N+ EtN+H], 544.3; ¥

2, 544.0. CHiCNol A MS (m/2):  CigHoBCINOz0 thiake] Al4tel [M-H], 441.1;

_I

g

b, 441.0.

¢

AA9 10: 2.5-0F22-N-[2-{(AR)-1-[(4S)-4-tert-—FE-5-85-1.3 2-t] SAL B E-2-A |-3-W & 2] }o}n]
y)-2-24og]-2 5-tFE RN E (1-10)9 34

EF 60T W 2%oA, EtOAc (2.0 m)ol =9 ($)-2-3|==A]-3,3-tdEdFE] 24 (0.0712 g, 0.553
mnol)e] &olell EtOAc (1.0 m)ell ¢l NN' N''—{HZ2-2 4 6-EgJdE2[[(IR)-3-HE -1, 1-t]d o]
e (2= 2ol 82, 1-0 ) N EF A (2,5-UF22MA =) (0.200 g, 0.195 mmol)2] &9E& H7Fslict. W
257F digF 25Cd wizkA, AEE S99 AFEA Wsta, g ] SulE SR AlASHY 2,5-tF
2R2N-[2-({(IR)-1-[(48)~4-ter t-©-5-4-1,3,2-0) SALRL B @-2-2 | -3-v| D - & Jo}v] 1 )-2- S Aol H |-

2,5-0 22 =2 W ux (0.245 g, 97%) A F5EATE. CHCNOIA MS (m/2): CogHisBCLN:Os0 Th
ato] AlAbE [M+ EtoN+H], 558.3; ¥ 558.0. CHCNOlA NS (m/2):  CooHaeBCloNOsol thabe] Alabe [M-H],

455.1; ##4, 455.0.

AN 11: 2,5-tF22-N-[2-({(IR)-1-[(4S)-4-0] AFZ 2 H-5-& 41,3 2-U GAL B E-2-9 |-3-m €] 5L &) o}
Hy)-2-2 4o E A E (I-11)¢] 3A

teF 60T Wi 2=l A, EtOAc (2.0 me)oll =591 (S)-2-3|=FA]-3-vw&HE]Z2F (0.0659 g, 0.558 mmol)<]
fMo]l | EtOAc (1.0 me)ell 3¢l NN' N''{H=2-2 4 6-Ed]LELA[[(IR)-3-wE 5 E-1,1-0) D o] m] = (2-5;
Zog-2,1-0 ) T EZ 2(2,5-tF 22 A =) (0.200 g, 0.195 nmol)<] &8-S H7psivh. WF =7} o
g 25CY W7kA, AAE &HS AFEA W28, a1ga 4] e FURE AASY 2,5-UEFE2-N-[2-
({(IR)-1-[(4S)-4-0]| A ZZH-5- 21,3, 2-UFAL L EF-2-U |-3-w D F- & fo}n| o) -2- 2o D |HIAn| =5 1)
A TA (0.246 g, 99%) A FE5EATE. CHONOIA MS (m/2):  CiHosBCLNoNaOsoll thaked AAFE [MiNal,
465.1; #ZE | 465.1. CHCONOl A MS (m/2):  CiHaBCIN,Osell thabe] AAE [M-H], 441.1; #23, 441.0.

AN _12: 2,5-0FZ2-N-[2-({(IR)-1-[ (45)-4-0] £ H-E-5-8 4-1 3 2-T) S A} W 2 g-9- |-3-w| ) 3 E] Joln)
w)-2-& o e A H = (1-12)9] §HA
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[0582]

[0583]

[0584]

[0585]

[0586]

SS90l 10-1704694

e 60Ce - &=eA, EtOAc (2.0 me)oﬂ ol 2-3|=ZA|o) ATk 2 AE (0.0752 g, 0.569 mmol)<]
Sde, EtOAc (1.0 mé)oll =<1 NN' N''~{H= 2%16Eﬂ%§ﬂ [[(IR)-3-wl & 5-Ek-1,1-T) D o] m] 2= (2-5;
ZoE-2, 1-t] ) [ JER ~(2,5-TZ2 2z =) (0.200 g, 0.195 mmol) ] £HLS H7FsIGITH, WF L£27} o
2 25CYd w7k, AE 89S AFEA Pzsta, e A 1Bﬂ1 SR AAstA 2,5-t]FZ2-N-[2-
({(1IR)-1-[(48)-4-0] AHE-5-2 -1 3 2-T] 2 A B 2 T-2-U |-3-w|& 1 Jolm] ) -2-2 Ao [HllAm =8 W
a3 (0.253 g, 95%)2A FEIATE. CHCNAIA MS (m/z): CoollyrBCLNoNaOsoll thaled AlAt=l [M#Nal, 479.1;
FAE | 479.1. CHCONOIA MS (m/z):  CogHagBCIN0s0ll thate] AAFE [M-H], 455.1; #2, 455.1.

A 13: 2.5-0FZZ-N-2-{[(IR)-3-#&-1-(4-& 2 —4H-1,3,2-HNF T LA H g J-2- ) F &l o} ] - }-2-&
ofehuixu] = (1-13)2] HAd

2k 60T Ui 2ol A, mmCQOHMﬂlm1“ﬂé&(am%g,am9mmwl%ﬁﬂ,mmCuo
ol S NN' N''H{HEA-2 4 6~EfAdEHA[[(IR)-3-HEHe-1 1-t]d o] v = (2-& 2ol e-2, 1-T1 D) | }
Eﬂ*@Sﬂiiim}ﬂﬁ)QZMg 0.195 mmol)e] &HE& H7FsIQITE. WF 2%7F digf 25CYd w7h=],
AdE SRS A Wzbakar, i AAdE ﬂﬂav‘ﬁﬁir*ﬂ4ﬁ2m&ﬂ%&&w42%ﬁm%&ﬂ%—
1-(4-= i4H132ﬂ g2 R g d-2-d) e Jolu| j-2-S A e i =5 WA 34 (0.198 g, 78%) 2 A
FEBTE. CHONOIA NS (m/2): CollyiBCLNNaOsoll thake] AlXke [M#Nal, 485.1; ¥, 485.1. CHyCNolA

MS (m/z): CoHaBCLNO5o tiste] Akl [M-H], 461.1; %, 461.0.

1-136] 3k XRPD Hlo|E]= % 63} ¥ 5ol wAIFT

¥ 5

XRPD dHlo]E] I-13
75 bAR=!
2-9°
6.784 88.1
8.372 100
11.855 66.6
13.18 85.2
14.118 7.7
14.546 19.3
15.614 9.6
16.123 19.3
16.417 14.1
16.738 7.7
17.29 43.7
19.05 17.4
19.28 28.9
19.726 52.1
20.401 60.8
20.591 37.6
21.233 43.7
21.658 16.7
22.029 18.6
22.718 30.9
23.557 41.5
24.236 22.2
24.717 62.1
25.309 26
25.648 13.5
26.186 69.1
26.653 17.4
26.995 36.3
27.956 25.4
28.898 8.4
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[0587]

[0588]

[0589]

[0590]

[0591]

[0592]

[0593]

[0594]

[0595]

[0596]

SS90l 10-1704694

[29.47 [8.7 |

AAd _14: 2.5-tF = 2-N-2-{[(QR)-3-HE-1-(5-F 44 .4-T]HI-1.3 2-T SALH Z7-2-9] ) F-&l |o}w| 1 }-9-

SadE)HAmE (1-14)9] A

EF 60T Wi &% W EtOAc (2.0 me)el 59l Hﬂm (0.126 g, 0.552 mmol)2] &l EtOAc (1.0 me)
of ¢l NN' N''AH{RF21-24,6-EHUEL=[[(IR)-3-HEHe-1,1-t] g ]olv] = (2-F Aol &2, 1-t] ) | L EF
i(2,5—ﬂ§ii‘ﬂ1}ulE) (0.200 g, 0.195 mmol)® o@%% A7Fsklth. W =71 gigf 25Cd 7R, A
H s AFFEA WA, aga A7 s SEE AASY 2,5-UF22-N-C{[(IR)-3-H=E-1-(5-%
A-4,4-tHd-1,3, 2-T AR ET-2-d) FE ojv| i p-2-F o) WA =5 WA ] (0.291 g, 95%)=A]
S3FQlth. CHCNOl AT MS (m/z):  CosHarBCLNoNaOsoll thshe] AlAbel [M+Nal, 575.1; ¥, 575.2. CHCNOlA] MS

(III/Z): CZSHZGBCIZNZOSOH EHO}‘O_;‘ 74])\}“1;’] M H], 551.1; ‘:ﬂl'ia ], 551.1.

AAd 15 2.2'-{2-[(QR)-3-HE-1-({(28)-3-d I -2-[ (I e} -2-U7t= B d ) ofw] e | 2 s e O popm] b ) o] -
g

5% 4-1,3.2-UZALH E 84 4-t] A T] oL ELE (1-15) 9]

g2 74T WH 2%olA, EtOAc (7.4 ml)ol =< A4k (0.257 g, 1.34 mmol)e] &Mo], NN' N''-(HZA
-2,4,6-EFYEY A{[(IR)-3-HEF -1, 1-t]d o] " .= [(29)-1-KA4-3-Hd Z =231, 2-td | H EF 7] &zl -2-

Zh2EAM = (0.500 g, 0.455 mmol)E A=A H7Fstoivh. WiF- 2=7F tief 25T wi7bA], Add &9
A %ﬂ’éh SHAIA 2 2‘—{2—[(1R)—3—uﬂ%—1—({(25)—3—311%2—[@4E}ﬂ—z—‘éﬂéié)owlﬂziﬂi
 poju ) F £2-1,3,2-HSALEET-4 4-T] AT A EARS W 31x (0,730 g, 99 %) EA
TE5AT CH3CN0M MS (m/z): CayHusBNsOool wisle] AlabE [M+ Et N+H], 642.3; ¥ 642.2. CH,CNA

MS (m/z): CoslasBNOgoll The}e] AlMbe [M-H], 539.2; &g, 539.2.

AN 16: N-[(18)-1-HA-2-({(IR)-3-HD-1-[ (5R)~4-52-5-3191,3.2-T] S A B B2h-2-2 | 3 E jopn] ) -2
S o] E ]2 -2- 2 B A = (1-16)2] FHA

oy ek 60“694 W Lo, EtOAc (2.0 me)ell =<1 (R)-w+=AF (0.0738 g, 0.485 mmol)e] &9e], NN' N''-
(B521-24,6-EAEL{[(IR)-3-WEHe-1,1-t]d o] w] = [(29)-1-FA-3-F d Z &2 3-1,2-t A | }) EE] 7]

3}1—2—7@%41:]5 (0.178 g, 0.162 mmol)E IA=ZA H7Fstglch. UF 2%7F dizf 25CH wi7zb=], A4
SN AFEA YAsta, 18a *Mﬂ AHNES OME T8k N-[(19)-1-M"-2-({ (1R)-3-HE-1-[ (5R)-
48 2-5-Hd-1,3,2-T) S AR E@-2-A | e boln| 1 )-2-L 2o F | T gp i -2-Ft 2B A =2 WA 1% (0.195
g, 80%) Al 53 th. CHCNol A MS (m/Z) C27H29BN4NaO &kl AR [MHNal, 523.2; #2E, 523.2.

CHgCNoﬂ /ﬂ MS (III/Z) : C27H28BN405oﬂ EH 0}‘0_;‘ 74])‘}“1;’] M H] y 49927 ‘:ﬂl' —a]—% y 4992

é_

A6 17: N-[(A9)-1-8A-2-({(IR)-3-] E-1-[ (BR)~4-S &-5-3] 1,3, 2-T] SAL 0 2 2= | 2] ohm] )2
S |slebgl-p-sbE B = (1-17)0] G4

oeF 60 <] 14% L %o A, EtOAc (2.0 m)el 591 (9)-3-3| =2 A REJ 24 (0.0509 g, 0.489 mmol)e] -&H

NN N =(BEA-2 4 6-EYLEHA{[(IR)-3-ADRe-1, 1-0 Lo v] = [ (29)-1-& 2-3-H I T2 3-1,2-1

d] })EﬂAa}{—z—ﬂ_jA}u]E (0.179 g, 0.163 mmol) & TA=ZA H7lsich. WF 2%=7F vigf 25CH w7t
A, AE §9E AHFA W7sta, 1Ea *‘71 |uE SHE AAS N-[(19)-1-912-2-({(1IR)-3-#E -
1-[(48)-4-mE-6-54-1,3, 2-H SALE | d-2-d [ F-E polm| 1) -2-2- Ao d | 9] 24X -2-7F 2 B =8 WA 31 %)

(0.213 g, 96%)2A F53FTE. CHONAI A NS (m/Z). CostlzoBNNaOsoll Wl Al4be [MtNal, 475.2; ¥z,

4752 CHgCNoﬂ/ﬂ MS (III/Z) CQgHQgBN4050ﬂ EHO}‘O_;‘ 74])‘}“1;’] M H], 45127 ‘:ﬂl'ia]—%, 4511

ARl 18: HAT we AT FAS 9% 4-(R.9)- (ﬂi Al E)-2-((R)-1-(2-(2,5-H S Z 2 fIAN =)o E
opr| ) -3-w| & e )-6-54-1.3, 2-T] SA R 2y t-4-FF 2 L AAE (J-1) 9] AAC] A%

AA A £7] (vessel)E 90 ml &3 T 535 (0.08 g)2 AL FAAMYEF o]FFE (1.5 9)& H
7}skaL 434 ) 7}2] STIC1 e g = A H L,
4~(R, )~-(FI2HAHE)-2-((R)-1-(2-(2,5-t| F 2 2 AT =) o ¥ Eopr] =) -3-w Fd F- & )-6-F4-1,3, 2-T] 24}

REd-4-7l2 5245 (I-1) = 2 (0.142 )& H7Ista, a8 &0 852 u71x 3= % N1 e g =
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[0597]

[0598]

[0599]

[0600]

[0601]

[0602]

[0603]

[0604]

[0605]

[0606]

[0607]

[0608]

[0609]

SS90l 10-1704694

G, ASGUEF (0.45 @)= FH7hsa, 1@l 2N HC1S o] &3ke] pHE pH 5.452 A&t A4
H g HE ¥uE 22 100 MR ZA3 0.2 im PES U £3 o7ste] A4l AS d53ta, o2 -20T

AA Bi= 2N NaOHE ©]-8-3to] pHE pH 6.22 =Ash= HS Alefstar, AA AdMAH AzH A,

AA C: 8715 90 mb B2 FAMN d5gE (0.08 g)&2 Ag-a, FAMYER o|FsE (1.5 g), 18a =
3 FEF (1.0 95 #H7bsta &3ig w7 wdksisich. AR &, 4-(R, 9)-(FF=EA WD) -2-((R)-1-
(2-(2,5-YE22HIA L) oM Eon| £)-3-WE F & )-6-% 41,3, 2-TSA R | 472544 (I-1) HE 2
(0.142 @) & Hrlela, z2g]a o] 5= w77 E£FES wuksgich. 2N NaOHE o] &3to] pE 6.2 %
Astal, a8 PAE | HE HyE BEE 100 M2 2433 0.2 wm PES T& E3] ojtsie]l A4 CE
g 53taL, o] -20TelA B#sklrt.

A6 19: AT E AT FolE 9% 4-(R.-(FhEB A E)-2-(R)-1-(2-(2.5-T| FE 2 WA E) oA =
ol )-3-v €% &) —6-9 4-1,3,9-C) S AW el b-4-sh= B A (1-1)e] AlALE] in situ A

A AA (stock formulation) &®EAl: €712 Wi 160 m¢ &3 FHAF dF3E (0.714 @) & AL, T4
AUEF olFstE (2.24 @& HUbskal &aE wizhA] wnlekivh. e &oel, ZEIAA FHF (2.0 9=
HA7ystar, aElar #dg go] g5 wrhx] E3fES wykeigltt. HE pHeE pH 5.14¢10th. A€ & “94

HET THE =2 200 g (lg/mee] 2= F4)o= £Askal 0.2 m PES =t AE @S Sl ofsta ti=f 2
WA di=f 8T o] 2ol Hasiitt.

A% AA (1 mg/me): &1, 0.105 gram (HZF 95.4% %) NN' N''~{HFA-2 4, 6-EZAE2 2[[(IR)-
S-ulE -1, 1-H ol m e (2= Ao B2, 1-H D) [ ER 2(2,5-T S 2 24 Z}HlC)?— EMEr A 0471011 o =f

(')

00 g9 A AA SWAS Ahekn, em Y EFES AYORYE WESHWUA A8AZE B way
. HF plie pil 51201900k, AYE SN AF FHL AY AA WA 100 g (g/mee] WE FA O
243 0.2 m PES % D BAE Bof olsstu dFozyE wEsHUA e 2C WA e §T Lo

A BT,
AA D A7) A AAE ALgel A, A% A SEAR 0.05 ne/mish 0.1 me/m) FEE 5AHh

AA B A7) AF AAE Aol 94, 0.9% ASUEF Mo F 0.05 mg/met 0.1 mg/mle] FEE 3AHY
}.

AN 20: 208 ZREHo}E FA

384-4 B nlolg 297} G A DNSOo| &3l 1 ue] BAF 3tgEol 37ColA, Ac-WLA-AMC (B5 483 7]
) (15 uM HE)¢ A <17 PA28 &4 2 A} (Boston Biochem, 12 nM HE)E ¥3sl= 25 wlo] 4 A4
E H7Vstar, 1 o] %of 37TeoA, <13k 20S ZZE|ols (Boston Biochem, 0.25 nM #H&F)& X&35= 25 w9
24 g45AE %7}%%} A %A= 20 mM HEPES, 0.5 mM EDTA®} 0.01% BSA, pH7.42 FAHTh. wkeo
BMG Galaxy H¥ 5 (37C, ©7] 380 nm, W& 460 nm, =7} 20)oA FH=ct. A3 #]&2 0% A 3] (DMSO)
=2 100% A3l (10 uM HEHxW) izt vlaste] ALtET

AAE 21: P2 74

10% 4 Hlo} 84 (Invitrogen)22 HZ ¥ 100 wlo] AAgt A ulet wix] (HCT-1169] 7 9-o McCoy9] 5A,
Invitrogen)ol Al HCT-116 (1000) = th& FF AEE 96-9 Ax o H3o] ol spFstal 37CA 3%

7TCollA 96AIZF F<F g, MIT
T WST A]Ok (10 ma Roche)° 7} Aol #Hrbatar Az A o) 7
%h‘&q. NTTO] 7o, Ed At i A=AA (Roche) ] Al whel bRt Saidnt. 7z Aol

i
DS
rkﬂ
jur]
§:
o
N
N
e
w
3
s
é
2
>
>
ri
OHT
252
j=9)

95 : | ohe
Fe 2 (optlcal density)s #3F%=A (spectrophotometer) (Molecular Devices)E& ©]-&3}o] MITS] 745
o] 595 nm (Z)¢F 690 nm (712) oA, 2e]aL WSTe| -l 450 mmell Al w5gch. MITO] Ao, 7]& 43t
s %k" o age] gremAE wAlEw. A vE % 100%= A% DMSO x==H5H Fhs ol&ste] ALt
Hrt.
A 22: AN Fg G5 2
100 p0°] RPMI-1640 ®j=] (Sigma-Aldrich)ollA] A= #2]¥ HCT-116 (2-5 X 106) e OE TF AEZE 1 m
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[0610]

[0611]

[0612]

[0613]

[0614]

[0615]

[0616]

[0617]

S=53d 10-1704694
26 3/8-ga ¥}= (Becton Dickinson Ref#309625)% ©]-&3lo] <31 (D-1 += A3 (5-8 5%, Charles River)<]
S 2% dFgeA 93t ¥ UE Fo FAREAG. Uigte 2 AR o]Foldd BEFL2 FY el A5 Ay
(serial passaging)® WA= 3k, oS AblolM, 2% 24 e vl (FF 1 m)S 13-ga 503
(trocar) (Popper & Sons 7927)& & nul#HE (3-5% o|AZF /A4 E3E) C.B-17/SCID AH (5-85F#,
Charles River)e] &% A oA I3} oj2Et}t, HES 79 AIHFH, F42 vjyo] A2 (vernier
caliper)E olgako] 328 ZA®:. £ A (tunor volune) S FEZ A (0.5 x (Ho] x Wu)NE o &

sje] sabeith, Fol die

i

00 mn'e] AMAe] Tuat u, WA= Mg Foz ZAsH ok XREZ u
= T 2 A W &% (maximum tolerated dose) ATFZFE g
E9 Adel 7 xste, 7} A¥E flste AR, dxzTe FE flo] kARt Fog Ao, Ay Ho
AAE s3HE (100-200 £0)2 vhddh &3 AN B (27-ga vhs), A7 (20-ga 91 =
93} (27-ga ¥hs) FEE S Fodn. TF A7 B AT 723 S, i o] 2AE tix F

ofo] tlgF 2000 mm o =gE w FAHL}.

(o3
o
2

o
2

AAd 230 N-(($)-1-((R)-3-"&-1-(4- A ~4H-#M % [d][1,3.2] ] ZALH 2| U-2-¢ ) . E o}m
Z2y-2-) I g H-2-Ft 2 EA = ([-19)9] 34

r
A
o
o
i
i
=)
e

NN N =(EF21-2,4,6-EYIEHA{[(IR)-3-HE Fe-1, 1-t] d ] o] W] = [ (28)-1-A&-3-F d Z 2 -1, 2-1]

A E Y gz -2-7l2 5 A0 = (0.250 g, 0.228 mmol)<9} 2He]2AF (269.6 mg, 0.68 mmol)e] ZFES EtOAc
(10 mO)oll A 33ttt EFES 7Idste] 95 FAsIT. Uy 2571 digf 25CY wizbx], AdE &9
S AfEA BAsAth. FE (16 me)S ®rrsielch. 9 wA7F A=, gy e EEEE ARddA
AZF For wkekgdel. £eeE o Fete]l A N-((9)-1-((R)-3-Wg-1-(4- 2-4H-M = [d][1,3, 2] T LA E
d-2-9) e opn| o) -1-8 2-3-v d T2 9h-2-9) 9 gl -2-7h 2 EA = (0.249 g, 75%)E FEEHATH. CHyCNel

=4
S (m/z): CyHesBN,Os0l Thake] AlXFA [M+H], 487.2153; T2H, 487.3.

w

2
A M

AN 24: 2-((9)-2-((R)-3-PD-1-(($)-3-31'd -2~ (3] e}]-2-7h 2 A ] 2 ) 5T &2 Gho} o] o) - €1)-5- % 41,3,9-
U S ALY @-4-9) o EAF (1-20)9] $A

NN N =(EFA4-2 4, 6-E Y EG2{[(IR)-3-AE P51, 1-t L ol W] = [ (29)-1-F &-3-H D Z 2 -1, 2-1

A E Y gz -2-7l25A 0 = (0.500 g, 0.455 mmol)$} L-ZAF (213.6 mg, 0.55 mmol)e] &ES THF (5
m) ol A v, EFES 7tdete] &S AT, WF 2= g 25T Y wW7hA, 44E &S
AfrEA Gzrekgdvk. WA aA7E A, aga A EelEE A2olA 1ARE St wekeglth. £ E
Z ot Al 2-((9)-2-((R)-3-HE-1-((S)-3-3'd-2- (I & -2-7} 2 HA 0] ) T Z Frofn| ) FoEl ) -5-& 4~
1,3,2-UZAI R EH-4-A) oA EAF (0.625 g, 95%)S 53 TE. CHCNO A MS (m/z):  CosllyBN,O;0 TH&Fo] A
2bgl [MHD, 483.2051; ¥HEE, 483.2.

AAld] 25: 2-((R)-2-((R)-3-HE-1-((S)-3-H -2~ (F &} 3 -2-Ft2 HA| 0| ) T @ gholn| £ ) He)-5-8 41,3, 2-
U2 AtE Ee-4-9) ol EXF (J-21)2] $HAd

AIHEHIGH-2-7t2BA 1= (0.305 g, 0.278 mmol)<F D-ZAF (130.3 mg, 0.33 mmol) =
(3 mO)dA EFett. EFES 7HEste] §d& FASAT. U X7 g 25CY w7bx], AAddE &
S AFEA BT, WA 3R AHED, gy AdE EYgE A=A AR EF anket

NN' N =(HFA1-2,4,6-EZLEFA{[(IR)-3-HEF-E-1, -t L ] o] 1] = [(2S)-1-FA-3-T d Z 2 31, 2-1]
3}
H

222 of3ato] A 2-((R)-2-((R)-3-WE-1-((S)-3-3d-2-(3 2} 1l-2-7h= B AFP] ) 2 2 gbolv] 52) 2] ) -5
A-1,3,2-USALEET-4-A) oA EA (0.410 g, 100%)S F53FFTE.  ColasBN,O01  thale]  AlxrE [M+H],

483.2051; #z-%, 483.2.

A A 4] _26:
(R)-2-3]| =EA-2-((R)-2-((R)-3-w & -1-((8)-3-H -2~ (I 2}F] -2-Ft 2 EA 0| &) T 2 ghojn| &) P8 )-5-8 4
1,3,2-U S AL B ek-4-A ) ok EAL (1-22)9] A

NN' N =(HFA-2,4,6-EZLEFA{[(IR)-3-HEF-E-1, 1-t] g ] o] m] = [(2S)-1-FA-3-F d Z 2 3-1,2-1]
A EHYGRH-2-7t2 B A= (0.270 g, 0.246 mmol) ¢} L-B}ZEFE4F (149.5 mg, 0.33 mmol)e] E£FES o}
AE (3 molA s, TFES 7FEste] 98 FAsAT. UF 2%7F oi=F 25CY w7p+], A=
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[0618]

[0619]

[0620]

[0621]

[0622]

[0623]

[0624]

[0625]

[0626]

[0627]

[0628]

SS90l 10-1704694

g AFEA 2sG. B 2.5 e AR WA wAsk AAsn, el Y4 el A
5A17E ek waksllth, &elelE ofnste] wAl (R)-2-8 = A-2-(R)-2-((R)-3-mE-1-((5)-3-#]d

=

O 1o
=R VN
3]

—_

) ZEFtobr] ) B e )-5-5 -1, 3, 2-H SA R E-4-Q ) oA EqL (0.388 g)& 453t
st 3}8FE (dimeric species) HAl EFEATE. CHCNOIA MS (m/2):  CosHasBN,Ogoll thale] A
AR [MHH], 499.2000; TEE, 499.2.

A4 27:
(8)=2-3| EFA]-2-(($)=2-((R)=3-mH & -1-((S$)-3-¥| -2~ (F & F-2-FtEH/AL | &) T Z Fro}n] & ) BBl ) -5-9 -
1.3.2-HSAbR Egh-4-Ql)ob A Eqt (1-23)°] §4]

NN N =1 F21-2,4,6-EY I EHA{[(IR)-3-HE F-e-1, 1-t] L ] o] W] = [ (28)-1-A&-3-F d Z 2 -1, 2-1]
AN EHFZ-2-7t2EA = (0.180 g, 0.164 mmol)%} D-EFEEFEAL (147.5 mg, 0.33 mmol)] EFEE o}
AE (4 mO)olA EF3eltt. TFES 7MEste] 9% FASST. R 2571 oigF 25TY wizbx], AA4d
|NS AFEA BAsAT. fAe 8 m)S HAEGlY. EEES STEAA (9)-2-3=FA-2-((S)-2-((R)-
3-mE-1-((S)-3-gd-2-(F] &R -2~} 2 H/A| =) T2 ghobn] &) B- ) -5-24-1,3, 2-T] AR E -4~ ) o EAL
(0.447 @) & F53G=dl, ol ofFA St AA EFATE. CHONOIA NS (m/2): CaesBN,Ogoll T3k 7]
AbEl [MHH], 499.2000; #EH | 499.2.

*7
Ba =4
Ry 715 ng/ P&
steta (-1 33E 3H 2 0.29
AR AE2A (L 1) A 89.71
A A NEE T, mg 90.00
7] 4 A BEEY Adge AeE
A 29: A ket ZAE 2
Mol AL &7] F 8o =AHT).
¥ 8
HeE A
g & 715 ug/ &€
slsha] (1-1)9] 3}3HE &g 2 0.29
TAMSE v AgY AEZ O~ = A A 109.71

AA e NEE 5, mg 110.00

AAe] 30 Aok H xAE 3

AEe] 22 817] & 9o =A]dH.

F9
Ba =4
Ry 715 ng/ &
steta (-1 33E 3 2 0.29
AR AERQA (L 1) = A A 88.81
v AHOMH O E S3HA| 0.90
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[0629]

[0630]

[0631]

[0632]

[0633]

[0634]

[0635]

[0636]

[0637]

[0638]

[0639]

[0640]

SS90l 10-1704694

A A WEE T, g 90.00
7] 4 A BEEY Adge Ae
At FAHE 4
o] AL 3] 100 =A]Eh
F 10
Be
AR = ng/ WE
slsta] (1-1)9] 3}3HE &g 2 0.29
]k]]ﬁﬂ/d /Hl E2R 0 %;ﬁxﬂ 78.91
ntadg 2ol E 8 0.80
AA e W82 T, g 80.00
7] 4 WA BEEY Ay s
C Ay 2AE 5
MEo] 2AL 37] & 110 =AEH.
¥ 11
Be
AE 5 ng/ WE
spsta] (1-1)9] 3lstE e 2 0.29
AR AEZ2Q X (He F7) il 84.71
A e JEE T, mg 85.00
7] 4 WA BEW A e
A OLEl A }_A—]% 6
Aqe 7] ® 120] TAHET
¥
Be
ki 7% ng/ &
steta (-1 33E 3 2 0.72
AR AEZQ A (He F£1) 24 119.28
A A WEE T, mg 120.00
7] 3 FE A Ayl i
C A 2AE 7
&9 2A4& 817 E 139 =A H},
F 13
Be
AE 5 ng/ WE
sleta) (I-1)9 33tE g 2 2.89
A Agd AEZ O~ (A2 FF) =3 147.11
A e JEE T, mg 150.00
7] 2 29 dx] AEe HeE




[0641]

[0642]

[0643]

[0644]

[0645]

[0646]
[0647]

[0648]

[0649]

[0650]

[0651]

[0652]

[0653]

[0654]

[0655]

SS50dl 10-1704694

AAle] 35: Alopeta A= 8

A7l 2AAEL 7] F 149 =AlEG.

¥ 14
13]& (batch) ZAE
FE AR g/HX] g/ 7%
H3
1 sieta (I-1) 9] 33E e 2 7.06 0.30
2 mA AR AEZQ 2~ NF (Emcocel® XLM9I0; | 100 4.25
2o ZaH)
o A S U
3 A AEE9 2~ NF (Emcocel ® XLMIO; [192.9 8.20
He 8
4 mA AR AEZQ 2~ NF (Emcocel® XLM9I0; |300 12.75
e £
5 MAARAY AEE 22~ NF (Emcocel ® XLM90; | 500 21.25
He 8
6 mAARAAY AEZQ 2~ NF (Emcocel® XLM9I0; {900 38.25
2o ZaH)
I T
A FHF 2000.0 85.00
7] 4 WA BE Agel A

471 132 24 e ofef el Wl whet AlxE Sl

1) MAAAAE AE222~ NF (Emcocel ® XLMIO; A2 i) (3% #2)5 40 vlo]a 2 w4 =3 (mesh
screen)S B3 =323}

2) 94 DEREH 23839 225 PK wjgr)d Hrkska 28 EoF wigsleic).

oft
(<0
2

2
0
I
T
o

3) 60 wlolAE w4 AAdE $of ~AdE e (I-D9] shgh= I 28 A
el

4) @7 3o =Ry ek (I-1D)9 32 Fe) 2, 2 v)A
FE) (3% #3)2 Zgddgd AFoA x|, 5
A YWEES G DolA o]8H A}t U3 40 vlo]a 2 W 23] EFAFT

5) @A ) RRE Z4E PK w7 ol Hrbeta 158wk wigskint.

6) nAZAN AEZQ2~ NF (Emcoce ® XLM9O; 75.% —’F%) (& #4)E FU3 40 vlo]aE HH ~39S
B8 =3 dsta, oA 4ol o] &H TUS ZdE xFo| olHsta, aElx EEjdEd AFAA S5
o}.

7) BA 6)o2HE EHS PK algr]el Hrtsta, A7) sidvie @A 5 EFEYH EES ofds] xststa,
I 108 < wigslsit.

8) mAARA AE22 2~ NF (Emcocel® XLMIO; AL F8) (BE #5)S HU3 40 vlo]m & w3 23S
B3 2zEdsta, @A 4)9 6)dlA olgH T Zloddl AT ojdstar, Elal EZloeEdl AFFA

71] 8)ZHFH =45 PK wig7lel Hrietar, 371 wigzl= @A 5)9 NDEFE 2dE ofds] Edhefal,
0% &<k gt

s

E rﬁ

10) AARA AEZQ 2, NF (Emcocel ® XLMIO; A2 F=E) (FE #6)= 4

g ~agdatn, 9 4), 6)3F 8)ollA o] fH EAF EZgloEld T oMy, 18ln Zojogdl A
oA =&

1D €7 10) 025 E Bde PR gyl Aoksha, 7] W@E WA 5), T3 9RYE BAL o3 %
saba, i 108 B WEeT,
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[0656]
[0657]
[0658]

[0659]

[0660]

[0661]

[0662]

[0663]

[0664]

[0665]

[0666]

[0667]

[0668]

[0669]

12) 747] 7125 E4E InCap Al=HE o83t Z7] 4 HA BF

13) o5 M&ES WA-AA (de-dusting)3FaL,

Ade M

SS90 10-1704694

Well ot

ae]al A A4 (weight-sorting)3F3ATt.

A 36: A ke ZAE 9
el 242 7] & 159 =AlHT
¥ 15
NE ZA
AE 715 ug/ &€
sleta] (I-1)9 33E dy 2 0.3
%3t AE (Starch 1500) ZAA 122.825
g FE-1 A 1.25
g ZEHok ol E H8A4 0.625
AA A& NEE 5, mg 125.00
7] 4 WA BEEY Age AeE
AA 37: AFstd ZAHE 10
MEo AL 7] ® 169 Z=A]ET.
¥ 16
Ba =4
AE 7% ng/ &
sleta] (I-1)9 35E e 2 0.3
5.3} AE (Starch 1500) = A 124.7
AA s HEE T, ng 125.00
7] 4 'ﬂ%‘éﬂ 25 e fe
AAo 38: AoFstr A= 11
e 242 7] & 174 =AEY
¥ 17
HeE A
R 71% ng/ A&
sleta] (I-1)9 33tE dy 2 0.3
A AR AZE 9~ (Emcocel ® XLMIO; AL £33 ZAA 124.7
g F5-1 A 1.25
AA e NEE T, g 125.00
7] 4 WA BEw Age A
A 39: Ak AL 12
e 2L 317] ® 189 =A|E L
¥ 18
HeE A
g & 71% ng/ B
sleha] (I-1)9 33tE dy 2 0.3
MAZAAAN AEZ0 2~ (Emcocel ® XLMIO; L& 1) = A A 89.25




SS90l 10-1704694

v SHolH o E &3 0.45
A AE NEE =%, g 90.00
7] 4 WA BEEY Age NE
AA o 40: AFstE ZAE 13
Mg AL 7] & 199 Z=A]E
* 19
Ba =4
J 2 ng/ P&
sietal (I-1) 9] 33E e 2 0.3
A AAA AEE 9~ (Emcocel ® XLMIO; AL F£3) 88.35
44 0.9
nhovlfE ol o] E 0.45
AA A& NEE T, mg 90.00
7] 4 WA BEEY Age AeE
AA o 41: Aofstr =AE 14
e 2L 3171 & 200 =A]EC
F 20
HeE A
AE ng/ &
sleha] (I-1)9 33E de 2 0.3
oA AAA] AEZ QA (Emcocel® XLMI0; AL 1) 51.15
] 0.98
vl 2EHolH ol E 0.49
5.3} AE (Starcap) 45.08
A e WeE T, mg 98.00
7] 4 'ﬂ%‘%ﬂ 5 Ay NE
AA 42: AoFstr A& 15
MEo] 2AL 817] & 210 =AEH.
¥ 21
HeE A
J 5 ng/ A&
sleta] (I-1)9 33tE dy 2 0.3
A AN AEZ LA (Emcocel ® XLM9O; AL 1) 61.65
] 1.18
u}:LLﬂ{sr 2ZHold o] E 0.59
EZEZ4JEE (Explotab) 54.28
xﬁﬂ MNeE WEE T, mg 118.00
7] 4 WA BEEY A HE

AA o 43: AoFstr A= 16

137 2482 517 & 220 Z=AIET).
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[0681]

[0682]

[0683]

[0684]
[0685]

[0686]

[0687]

[0688]

[0689]

[0690]

[0691]

[0692]

[0693]

[0694]

SS50dl 10-1704694

F 22
138 =AE
FE | g/ ng/7AE
H3
1 stetal (I-1) 9] 33E e 2 0.33 0.30
2 mAARAAY AE2 2~ NF (Emcocel ® XLM9IO; |5.00 4.50
e
3 mAAARAAY AZ2 9~ NF (Emcocel ® XLM9IO; |8.17 7.35
A )
4 mAAZA AE22 4 NF (Emcocel ® XLM90; |14.00 12.60
e £
5 mAARA AEE 2~ NF (Emcocel ® XLMI0; |25.00 22.50
A )
6 mMAARAAY AEZ2 2~ NF (Emcocel ® XLM90; [44.00 39.60
Z O /\.\,ﬂ_)
o A S U
7 g4 1.00 0.90
8 TAMYEE 2.00 1.80
9 g ZEHok ol E 0.50 0.45
AA S 100.00 90.00
7] 4 A ERY AgE e

7118 2= ofl el el whet AlzE 9l

1) MAEAAE AERZe A, NF (Emcocel ® XLMI0; A2 &) (5 #2)5 40 vfo]aE w4l =39 (mesh
o

screen)

71l H7rslar 238 &<F wlEsl).

3) 60 wlolZE Wl 24YES S 23YH A (I-D9] 3= FJH 28 A=At (s #1).
|

4) A 3)0i1ﬂrE1 skekal (I-1)9] 33tE e 2, 28 H7A A 2~ NF (Emcocel® XLM90; %
TE) (FE #3)E ZFdgd AFAA FAa, agla v Egeddd AFE EEUT olF, EFdd
A7) YE&ES 1&741 DA o] & AI YT 40 nfo]AE wH =T - FHAHT.

~

o

5) ©A H)RZFE EAS PK wjdr]o #rksta 158 Bot wjds ).

6) MMZAAY AEZ L2, NF (Emcocel® XLMIO; A2 &) (&5 #4)E L

40 =
s ==z dsta, A 4o ol&H T Zlddull x}Fo ol data, zEla E e Z}TOH A EEA

7) 4 (5 4#7), a8ln FAMUER (5 #3)& FLT 40 vlo]AE w4 23U T3 239
8) &7 6)7 7TEHE EZ& PK uigridl Hrlksta, A7) wigrie @A 5HEFH 248 ofds] xdsta,
a2la 108 FoF wigstsi.

9) MAZARA AEZ2 NF (Emcocel® XLM9O; X—i% F8) (

Bl 2z stan, @A 4) 6)lA o] &H FAS Zleddll AF2 ojstar, 1E|al Zloledl AFFolA
E9lt}.

10) @7 92HE =245 PK sigrldl Hrista, 7] wigrie &2 59 Q) ZFH E4& ofds] xFsha,
I 108 Eot wigtslsict.

Flot o

1) vAZAEY AEZ02 N (Emcocel ® XLN9O; & F8) (T #6)2 5Ig
3l =3 dsta, @A 4), 6)3% 9)ellA o]&H FII ZE A AFE o]zdo}ﬂ, el %3101]%@ A}
ANA EEAT.

12) WA 1DEYE BAS PK B/ Hrhsta, 47 M@ 9A 5), 8)3 1002 4L 4 ¥

A=}
gpafal, 1ea 108 Sob mjgsidnt.

ol'
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[0695]

[0696]

[0697]
[0698]
[0699]

[0700]

[0701]

[0702]

[0703]

[0704]
[0705]

[0706]

[0707]

[0708]

[0709]

[0710]

S=50dl 10-1704694

13) "2l AH ol olE (& #9)E A3t 40 vlo|AE H|H A3US B ~z8dsg).

14) @A 13)e25H E4& PK wig7ld H7bstar, 7] wigrl= &4 5), 8), 1

Sk ada 12)28Y =32
< ode] xFstar, aelan 5 Fk wigtatgitt.

)

15) A7) g7 28E 224E Profill A28S o]&3le] Z7] 4 WA BE%w Adelel g ol Hojurt.
16) ol5 AES HA-AA (de-dusting)dlil, 28] FA AY (weight-sorting)d}ATt.

AN 44: AokEA AR 17

13|82 ZAEL 35l7] & 239 =A T},

Z 23
138 =AE
s AE g/ = g/ BE
W3
1 steta (-1 33E 3H 2 7.06 0.30
2 AR AE20 A NF (Emcocel® XLM90; A& |4.94 0.21
>~ 18
T‘r‘
3 AR AE2 94 NF (Emcocel ® XLM9IO; AL |25.00 1.06
P =]
T
4 A4 AE22 4 NF (Emcocel® XLM90O; %S |53.00 2.25
2~ 18
T
5 24 10.00 0.43
6 A AEZ Q2 NF (Emcocel ® XLM90; 22 |90 3.83
)
7 24 30 1.28
8 A AgA] AEZ Q2 NF (Emcocel ® XLM90; &2 |170 7.23
>~ 18
T
9 AR AE2 9~ NF (Emcocel ® XLMIO; AL |300 12.75
P =]
T
10 A AEZ Q2 NF (Emcocel ® XLM90; &2 |500 21.25
2~ 18
T‘r‘
11 Hlxﬂ A AZ2 9~ NF (Emcocel ® XLM9IO; 2-& (800 34
‘T“v‘
12 vl AEHoH ol E 10 0.43
ﬂxﬂ =5 2000 85
7] 4 WA BEYW AdE AE
A7) 18 24 E2 otgle] Wl wEk AxFHA:

1) mAAAAE AE222~ NF (Emcocel ® XLMIO; A2 i) (3E #2)5 40 vlo]a 2 w4 =3 (mesh
screen)S B3 =323}

2) @A DERYH 23ddd 228 &8 PK wiglol Hrleta 28 F<t wighslsit.
3) 60 mto]lAE WH 23dE B3 2add 33 (I-D) 9 k= Fel 28 AFsioh (5 #1).

4) @A 3)e =Y ey (I-1)9 3= du 2, 22 vAZ2gd AE2e2, NF (Bmcocel ® XLM9O; ==
T (FE #3)5 AL, o)F @A DelA o] &¥ 37 U 40 nfe]AE w4 A FHAIZ T
P

EEEET



[0711]

[0712]

[0713]

[0714]

[0715]

[0716]

[0717]

[0718]

[0719]

[0720]

[0721]

[0722]

[0723]

[0724]

[0725]
[0726]
[0727]

[0728]

[0729]

SS90l 10-1704694

i

B8] ~adea, F oA oE K gy oldaln

[¢]

, J1E]a 2+ <k wigeksld.

9) @Al 5)¢F MHEHFE AF PK @] &=S Egoddd AF U2 &7]3, o]F &7 8)245H d¥ K
w3712 o]l A skgltt.

10) &4 (3= #7), 283 vAEAZAd AEZQ A NF (Emcocel ® XLM90; Z& F8) (3FE #3)S HYU3H 40
npo] A w4l 2AYE Sl ~AEYs).

N

11) @A 100258 B4 Auks a7 5)9 7)25EH 42F PK sig7|d H7ista, 3% Fot wjggsiz
9ol o]gd T ZdEd AFZ ol Hsta, aEal ZEEH AT EEJT.

12) @A ID2FE E4E& 913 PK oigrldl #rketa, 47 wigdrie 9 8)3 9)=REH 84S ofxs] 23
=

13) @7 10)e 288 29 ymx duts &4 5), 73 1DZFEH 4&3 PK sigr|ol #7ista, 3% St v
shetal, &A 99 1) o] 8% L Zoddl AF=2 ojdsta, agla ZdEd AFoA £

N

14) @A 1)e=2HE E4S U3 PK w7l ®rtsta, 7] ai@drie @4 8), 9)¢F 12)25H 248 o
3 xgstal, @i 10% ot sgsid

15) A ZAA AEZ2 . NF (Emcocel ® XLMOO; A& FH) (& #9)5 FU3 40 vfo]|AE W4 239
3] ~3gdsta, @7 9), 1D 13) o]8H FLU3 Zodd F2 oA, T Zddd A+

oM ZEA.

16) @A 15)25E =25 At dig PK wid7ldl Hrkstar, 471 vzl @A 8), 9), 12)9 14) 25H
=d& s okstar, 1P 103 e}t wigsioid

17) MAARY ASE
B 2zt
18) @A 1DRRE BAL FAE OF KK 1l Arkskn, 4] gl v ), 9), 12), 1409 16)0

2HY 245 ofids] Agstal, aa 107 E)t vttt

22, NF (Emcocel ® XLM90; &2 $8) (35 #10)E U3 40 vlo]a & w4 ~3HS

to
)

|

19) MM AAA AZZ2 2, NF (Emcocel ® XLMIO; AL 1) (35 #11)E 5L 40 vfo]32 vH 234U
F3ll ~aegssld.
20) @A 19)25H S2& U P PK wFd7]el ®rsta, 47 wi@drlie @A 8), 9), 12), 14), 16)3

o
18)2H-E B4 oJds] £sla, 12a 108 B¢ vt

AV}
c
d
=)
]
=
>
[>
o
O
o,
&
s
I
otk
Bl
F*
e

12)5 5Yg 40 wlolaE w4 ~38& B8 2323

22) W 2DENE BAS BAF BF PK G710 Arkekn, 47 MEsE @A 8), 9), 12), 14), 16),
18)3} 20) 02 HE] BAS of% a3 5 ek s,

flo
&
r_l_4
ol
Hl
et
o
=

23) 471 W72 5E EAEE Incap Al=HLS o] &38te] Z7] 4 WA ERv AgEl i ylo] Fojd AT,
24) o5 &S WA-AA (de-dusting)star, 1glal FA B4 (weight-sorting)dtHTt.

AN g 45: AoketH ZAME 18

138 2B 8l7] & 240 A ET

Iz 24
13|18 ZAE

Kty A g/ ng/ P&
HE
1 sleta) (I-D)9 33tE g 2 3.53 0.30
2 A AR AE29 2~ NF (Emcocel ® XLM9IO; |496.5 4.50

Ao =X

T T A
3 A AE22 4 NF (Emcocel® XLM90;  [500 7.35

O /\_‘?_)

T T

A == 1000 85
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[0730]

[0731]

[0732]

[0733]

[0734]
[0735]
[0736]
[0737]

[0738]

SS90l 10-1704694

71 13 2AES ofde] el wel Alxzdn
A~

1) MAZAAL ASZ 2 NF (Emcocel ® XLMIO; A& 1) (&5 #2)5 40 vfo]|AE W4 234 T3] &
Aggstar, agla add YA Hrieict,

2) 38k (I-1)9 38E gy 28 60 vlo]|A2 w4 ~A-9S S ~=aedsty, At (35 #1), 2
I G DERE 5U3 udd g Hrie

3) HMZAFYd AEZ2 2, NF (Emcocel ® LMI0; A2 1) (T #3)E Y3 40 vlo]aE W4 234 E §
3 2z dsla, a8 dA 1) 2)BHE I3 nHG v Ui},

4) ©@A 1), 2)9 3) o Z2HE HG UME 48 FoF ZE AT
5) A7) 2T YAMERE EZS Incap Al2=EE o] §ste] 7] 4 WA B8 Aztdl e do Jojdert.
6) ol HEs WA-AA (de-dusting)dtar, 18]3l FA A™E (weight-sorting) e},

AAd 46: FAAZH Bt ]

7N5LEE g7)ol A, Hadlt %o tert-FE UAES 35CE 728l FALESFE AV 2ZH 40% tert-FE &
IE/60% TAHEG2] &AE AU, &HE 15-30CE W2, tert-Fd 43L&/ &9 a3 &
(batch)9] 60%)5 =Z#-A$d £7] (pre-compounding container)ol] 7}s}Sic).

ol dF (HA 13
hef 40%e] &2 3

w (rinsing)ol A o8& #gte] HIF83Ith. wRbshdA AL (132 (batch) %9
30%) e Zo-HIEd 87 37 &

o AT, 47 8712 WER tert-3d 4:L/T folow GTHL, 1ol
Pole xe-sted §700 Qs Pl a8 gaE WAx, EFEL wwstddn. wwetus
TRMIEF (1213 49 300 Tel-Aned 8719 Arsiit. 37 8718 NFE tert-d Sme/F
golom @7n, 293 RN Ta-A9ed £7d Alasi. ThlEGe] 9s gdE WA &
B wustglth, WshE A N-(2-3 ) A d Lo LA LEA (VIII-15)S Zel-A5hedy §7]0
Aheterh. 7] §718 WY tert-PE GRL/E §N0R P, agw P Ta-Ashey §710
Ahsgieh. kel S8 SaE WA EEEe mweldth Zel-dved §71RRE P, Feint
E ) 3L

op
N
~

7 ] main compounding vessel)& o]AsAtt. T]-7Aued &
Ards T AT &7 H7bsilvt. wglaldA A4k ( 2
o A7 8718 B2 55, 3293 PuAE F8 &7 HIreith. Fdstel
< wHksiglth. wWRESHHA FALMUESR (132 49 700)S 58 &7 H7t
gt A7 €718 BE A7, 28a Puds Ze-Aged &7 "l FAMUEF] ¢
qE wzbx], EHES wNksiglth. 284l %

o

adar e

ol
o

5
ﬂ
o

i
fu
o,
!
K

1
o~
o

1S

ERIN
to g

=

R
jur]

=)
o

S
Supg
y 0
i)

=)
i)
[H
o
-
o
=
o
-
®
)
o
o
oo
_O|L
2
s
(@)
@
fr
of
)
_O|L
=
oz
N
ro
o2
2
[N}
(]
[«
A
offt
e o
4o urt
By
>
[H
Lo
o |
o

i)
[kl

dgl &S o] gty AW HAwrE -25T7HA 7h2skar
%} (product thermocouple)©] -25C H+= o]HU}
Yebd o]F, A7) Aukg 27CR 7p2dtal A7) XA 6008 B9 AAZG. HE Ax 9A
drying phase)® &2 AHolA, HAE o]&ste] W d¥S Hdsta, g wle|dE WEstu
AAsIA T, vE FAAz" £9 52 mM FAMNA, 3% FEA, 4.7% tert-FE €HE S XS (3]

I 259 EAHE).
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[0745]

[0746]

[0747]

[0748]

[0749]

[0750]

SE=53d 10-1704694
158 A=
No. |AHE %¥/ml oM 158 Hro| g
%
1. 3}stE (VIII-15) 0.001 ¢ 2.6 1.0 g 3.5 mg
. T+AA A4=31E, USP/EP 0.00382 g 18.2 3.82 g 13.37 mg
3. TANYEF olg3tE, 0.00994 g 33.8 9.94 g 34.79 mg
USP/EP
4. =241, USP/EP 0.03 g 399.6 30.0 g 105 mg
5. Tert-— —r‘é g3 ACS 53 |n/a n/a 47.0 md 0.1645 md
6. A&, USP/EP n/a n/a 138 232 |n/a
A&
7. A Fo) n/a n/a 1000 mé 3.5 ml
8. F A4 pll n/a n/a 5.05 n/a
A 49: sAAZH Fut 4
ML 8718 FAETE AR A FAMNMYEES HUbela &l wizbx] sy, AdE 8o
o, N-(2-¥]&}x) 72 d-L-#d-L BEA (VIII-15)< g wj7hx] asiich. FEAe A
A

71 &7l F7bskaL, e dobsl
fAs Geld WA, =
O

el

5 B8 A3t o= t}. olE npo|dS FAAZ uwﬁi 835t
I 20CAA §A=H 57474}_] AW ANk Sl w3 Tr. FAg T ES o] &3l FAAE AW AREE
-45C2 YZsta A7) =4 2008 &9 FAAIAT. AH FZES o] 835t Fr] HAWkE -20CE 7k
st g7] 2ZollA 480F Bt AAIAHTE. A HEZES o] gl Y] AWrE -45TE A-W7bsta 47
LA FAAHG. 2008%, FAAE FAHE ¥, aga Y gEHE dAR 150 ve|aEo R 243}
Ak, HA3 WZ RS o]gste] Au AWkE -25T7HA] ZFsta, Ela A7) 2%dA 3000% FoF FAIAF
o}, Z+zre]l AA AA7)% (product thermocouple)o] -25C TEE olHT} =& 252 ekl o]F Ay Awks
21CE 7F238kal 37 2%9A4 600 &<t FAARHY. #HE dx @A (terminal drying phase)9 &2 AH
oA, AALE o]&3te] AW ¢YS HHstx, azlu HM FS A8t AlASUT. vE-s40xE S92
52 ml Ak zElar 3% =Elale RISt (171 3 2804 mAlE wheh e,
F 28
158 ZAE
AE F/ml mM 138 Hro| g
i
1, 3}eHE (VIII-15) 0.001 g 2.6 0.30 g 3.5 mg
) T2k 953818, USP/EP 0.004097 g 19.5 1.229 ¢ 14.34 mg
3. TAMNYEF o]F3E, 0.009557 g 32.5 2.867 g 33.45 mg
USP/EP
4. Ze]4l, USP/EP 0.03 g 399.6 9.0 g 105 mg
5. FAL8-4=, USP/EP n/a n/a 135 Hu =&  |n/a
IR
6. AA Hy n/a n/a 300 m¢ 3.5 ml
7. HZE 5449 pi n/a n/a 4.90 n/a
A 50 FAAZH B 5
AN 490 A 7]<E uvlel Zo] AFE. nHg-TAaFzE {AS 52 )l THA; zau 3% FHAS E3s)
At (37] F 299014 mAIE HEe} 28, B AA oA mE-sAAzE fA pHE 2N HC1Y #H7ME, AFE

S74% pi= =AU

* 29
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158 A=
No. |AHE %/ ml mM 138 nlo] &
i
1, 3lstE (VIII-15) 0.001 g 2.6 0.30 g 3.5 mg
. TAL d48E, USP/EP 0.00168 g 8.0 0.504 g 5.88 mg
3. TAMYEF o]F3lE, 0.01294 ¢ 44.0 3.882 g 45.29 mg
USP/EP
4. =241, USP/EP 0.03 g 399.6 9.0 g 105 mg
5. FAL8-4=, USP/EP n/a n/a 13]% ¥3=&  |n/a
A&
6 AA 18]+ F9 n/a n/a 300 m¢ 3.5 ml
7. HE A4 pll n/a n/a 5.84 n/a

[0752] AAd 50: sAAZE 26
[0753] ARE 8715 FAESFE Lo, A FAMNUERS HAlste &E wrzbx wnkdith. AAE g,
4-(R, 9)-(Fr2EA W E)-2-((R)-1-(2-(2,5-T] FZ 2 M | ) o} | Eolr| ) -3-w| & 78 )-6-52-1, 3, 2-T] SA}
HEd-4-7}2 222 ([-1)S #7bstal g9 wizbx] wgkeic), ZE)21S A7) 87]¢) #Azbsbar, 18 ol
AE FEYAS B2 dga, aga dFAE Fe V) Hrisitl. FEale] A gaE urtx], TFEES
wWHkgeh, 13] 8 Rulo] FEI ES HAUsY. EFEES 0.22 m TEE £ o33t ofuty fAe B
S "id vlo]d Y E ujX|3t}. o] HioldS HAAX wlE WSl 20TAA FAE TAAZR7] AH
ARk 9ol Hix|ET. A EE BIEFS o] g3le] FAAZR MY AWNE -45CE WdZsta Ay &xoA 2008
ToF FAAILE, AHe WEZ LS o] galo] ] AukE -20CE 7F23ta 7] 2ZolA 4808 Bk AR
o, AAEZ BIZFS o] &l Ay AMS -45CE A-YzZetar A7) xolA FAAZIY. 20085, FAA%
AWE S, TJzja Ay gHES Aar=E 150 nfo]aRor AT HAs WX HS o] sl My Huks
-25C7HA] Zyestar, gl Abz] 2XA 30008 B FAANT. Zhzbe] A dA7)% (product
thermocouple)©] -25C H& olRHT} ¥ 255 UEM o]F, A7) Auks 27CE 7F3sta 7] XollA 600
2 5o AN, HFE A% A (terminal drying phase)d FZ2 A HoA, AAE o]&sto] n U4HS
BEdstar, agla woldS WEsta AASY. o]#dt ngl-FAAzE S99 AL 55 M FAAYE; agla
3% ZE]alolt}t (87] & 30014 TAE e} e,
F# 30
10734 158 242
No. |7 &/ me ml 13]% o] b
&
1 seteE (I-1) [3= 0.001 g 2.75 0.50 g 3.5 mg
(VITI-1) 9] %o & A
¥A1E]
2. TAL d48tE, USP/EP 0.0012 ¢ |[5.5 0.578 g 4.2 mg
3. TAMNYEF o]F3E, 0.0147 g |49.5 7.279 g 51.45 mg
USP/EP
4. =241, USP/EP 0.03 g 399.6 15.0 g 105 mg
5. FAL-8-4=, USP/EP n/a n/a 13|18 Xy =& |n/a
A&
6. A F3 n/a n/a 500 md 3.5 ml
[0755] AAY 51: FAAZY Furo] ATA
[0756] ol TAAxH ¥ (V¥

, AN 46-50001 4 AlZE wpe} 28)Le ©oly FZ (cake structure), ol
(cake stability), X &1 (residual solvent), Z18]x I 48 (residual moisture)el w3}
RPD, DSC, 7k~ A=ZwltE# s, 22]il ZF 94 (Karl Fisher)& o]&3te] A€}, ol s47%
HqAe o] Fo FAESFR, T FAME 5 0.9% FIJUEF 907 AFARAY. olE ATFA
S, adga dAHE B tiste] HPLC, 283l MRS o]&3fe] EAdt}.

o fE 1 o

)

12 e N oox
fo o oo ox aln

_73_



[0757]

[0758]

[0759]

[0760]
[0761]

[0762]

[0763]

[0764]

[0765]

[0766]

[0767]

S=50dl 10-1704694

A 52: HAT T AT TS Y3 4-(R, O-FIEIAHE)-2-((D-1-(2-(2,5-H ZFZ 2 WA L))ol E
ol =)-3-HE B E)-6-24-1.3 2-T|SAL R | H-4-Ft2 B2 (1-1) e 29 AAL] A%

4718 B2 93, a9 FAA e FAAUGER o|FsES Hrtetn &sld wizhbA] wnkeksiTh.
AAE gl 4-(R,-(FFEEAHE)-2-((D)-1-(2-(2,5-T) F 2 2 A1 £ )o}A| Eolr] & )-3-w & L8] )-6-

L30Tl AR AR AR (1D 96 28 A4S, aeln 8ol 459 WA EFEES wuas
o A4E Solol, dEtEES Ak gald msbd musiginh. 188 Rl FRE 22 Artela, 1
93§ 0.2 m PES WS B olnetairh. ol gole] $HZE whole W= WA, wolake v}

A= BEskal -20ColM wasiglh. ol @ 13]% npold 24&2 dh7] & 3104 7€

¥# 31
138 =48
No. |73 o/ me mM 13]3% Hpol e
&

1. seteE (1-1) (3= 0.001 g 2.75 20 g 3.3 mg

(VITI-1D)9] %o 2 FAE]
2. TAA d4stE, USP/EP 0.0012 g 5.5 23.198 g 3.282 g
3. TAMNYEF o]F3E, 0.0147 g 49.5 291.183 g 48.05 mg

USP/EP
4, S JEH, USP/EP 0.0045 g 77 89.991 g 14.85 mg
5. FAL-8-4=, USP/EP n/a n/a 13]% ¥3=&  |n/a

A2

6. A 59 n/a n/a 20 0 3.3 ml
7. A A9 pl n/a n/a 5.72 n/a

AAe] 53: Ba AL W g

25T (8 ZHS o] &

ro

A} (reversed-phase) HPLC, 283 225 nmoll Al =Fe A (V) AZ.

o]% A} (mobile phase): Ml A|~®l (gradient system)< 85% ©]F4F A (EoA 0.01% ETZFLEoIAE
A ek 15% o]FA B (oFAEYEZA 0.01% ECZSFLEolAEAN A A ZE L, 4083 75% ©]54F Bl A
TAHY.

Ar AlEE e WEES 156:85 (v/v) SMAEYEZ 20mM TA4E AFAIQ A0 §AIFoZH A=
"ot ols 4 =7 sboll, 33 (I-1)9 SjMEL 7] 249 FA4kd d2dg2 75 s 7HE
AIA 1:1 FA HE2 5182 (VIII-D 9] s3Es Algdvl. A Als wellA skea] (VIII-D O] 33HE<]
EZAqE= A8 AF A7 (retention time)S Tl EHF9 AF Alglo] vludozwx d=Hct. A8 o &35t
= gska (VIII-1) 9 3o e Fu T3¢9 93 ofg] 499 (area under the peak)y}o], Ex}sF A3
(molecular weight conversion)2 W|E3t FH-t(¥)-F% ¥l (weight-to-weight comparison)olA, = o}
) FAoRRE ALkEr. o] &F Al FFES A AR $Yg TheEEE 24 st AlxHeE, dAE &=
oF FAE o] st (I-D9] stgh&Eolvt. 7] Wil A= dA= 0.05%0]13, HE] AALkE A= 0.02%

B

Ao 54: B AAF W 2

25Col A 8% F<F, Aol HPLC ZHolA 40/60/0.1 (v/v/v) THF/n-3NAH/TFAS] o]lsAaow S &) &%
(isocratic elution)Z ©]&3F A4 (normal-phase) HPLC, ZZ&]al 230 nmollA UV AHZ.

A AEe Aae] WEES 40/60 (v/v) THE/n-3lttell &afjrldeen Alxdn. ol = s, 3484 (I-
D Fetee 5}51”—‘. (VIII-1) o] a3 2 speisux] o=t AAF A2 o] ZAshs 848h4 (VIII-1)<]
I %39 TA o 99 (area under the peak)Te] T Wl(¥) % H|AL (weight to
weight comparison)ollA], ¥ = o} JdozXE AL, o]gd 31 T3S A A&t T3 274 J 9
Azxw s, S48 = FAE &9 ek (VIII-D 9] spgtEoltt. 38k (I-1)9] 3st=9 &S 913 4
& gHA= 0.2%¢] ).

A AR el ZAske et (-Del SibEel $2 AdS] feked, B4 A4 w13 24 A4 9

ot
o
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1o,
02
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