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g Al A
7Y
A7 1
Sk (space group) P2(1)2(1)2(1) B AAA R vy} 22 2o w9 A X455 2=, 444 (39)-H
Efgslo|E2FH-3-9 (4S)-4-o|aZx 2 -1 4,6,7-H EFslo| EE2-5H-0|u| T} [ 4, 5-c] T 2] H-5-FH5 A # o] E
WAl E 4
a 8.75780(10)A a 90°
b 9.70830(10)A, B Q0°,
c 20.6736(2)A, Y 90°,
A7 2

Cuka WA S ol &3dte] 43 b 20 #h& Xt XRPD J®S 2te, 242 (3S)-HEZHste|=2F
-3-d  (4S)-4-o|AZ2H-1 4,6,7-H Esto]| = 2-50-0]n|t}x[4,5-c] T U-5-F} 2 A o|E HAHoE
21.948.
A3 3

Azgel gloA, Cka WAMAS ol gdlel 248 theel 20 e TS XRPD WS 2, o 17.744 8
21.948.
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A28k T A33ke] oA, Cuka HWAFHES o]
17.744, 20.886, 21.948.

28 WA A4g F o= g o QJojA], CuKa WAMAAE o] &3ste] 54 t&9 20 @S X33l XRPD o
S zk= ol 17.744, 20.886, 21.948, % 9.851.

i
ozi

A2gk WA A58 F o= 3 ol JoiM, CuKa HARHS o] &35t 3k 2 20 #HS E3E XRPD U

HE zhe, ¢ 17.744, 20.886, 21.948, 9.851 % 16.280.

A2g WA A6 5 o= 3 ol JojA, CuKa WA E o] &38lo] S &9 20 S E&3st= XRPD o
B8 zk= ol 9,851, 16.280, 17.097, 17.744, 19.694, 20.443, 20.886, 21.948, 22.112, 23.194, 23.653,
144, 27.084, 27.283 2 29.912.
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A6 == A7l oA, A7) dF e 954 AW, WY EE ArAEY Z3e 3-89 (FrltEs 38
9, 2o} Fuleglx A4, FAEE 9 AX A49S 18, S8ued, 499, a9y, Feo 45 &
Ay HJ3 (Z22Y, AYY od9, 9454 % Z3 9 Bvid o S50s 233, s4s9Ass, R
A3, g=stolmy, @A A, A&, dioldRolewplE FAst AN WAHFS FREsHE
AN -4 W E B (FFc}4) (cerebral autosomal dominant arteriopathy with subcortical infarcts and
leukoencephalopathy), ¥ 954 AW (H4, w4 #d4 dAdd 2 54 3528 508 233, 474
A% (534 AdF3s, AT AR, 3 AT 2 A95ERAss) S 2 3, I8 4% ZY (1354
5, olEy IHEA P AMS 233, v 9T AW(=IAGF3NkEY, =] ¥ dadey s 23
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dol=e] fe2] drjzRy wdHelE d& TN, A (3S)-HEde o] mRFe-3-U (45)-4-0] a2z
=3-1.4,6,7-H Eetsto] =R -5i-o]m k2[4, 5-c] T g d-5-Fh A e o] B wAHolE d& Axshs U,

A3 21

A20%el] diA, 7] Aol 9L A7) el f7lel wiekdEate] Hubel ofs) F4H A, W,
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1,4,6,7-H Eg}slo| & Z-5H-0] 0|t} % [4,5-c ]9 g d-5-7tE A o] E w A olE &,
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M) Fhepafo) =-wzkA] oyl AbElE A(Semicarbazide-sensitive amine oxidase; SSAQO) AL, =
(EC.1.4.3.6)9] FE]-3H ofdl Atslas gdeld &30, d3 52 odid-1 (VAP-1) =& ol Jhslas,
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SSAO #d2 dEat gl H-dd HE2 24, Uy 9 AgdE 2A4S 2Feke ode A4 A EAH
[Lewinsohn, Braz. J. Med. Biol. Res. 1984, 17, 223-256; Nakos & Gossrau, Folia Histochem. Cytobiol.
1994, 32, 3-10; Yu &, Biochem. Pharmacol. 1994, 47, 1055-1059; Castillo &, Neurochem. Int. 1998, 33,
415-423; Lyles & Pino, J. Neural. Transm. Suppl. 1998, 52, 239-250; Jaakkola &, Am. J. Pathol. 1999,
155, 1953-1965; Morin &, J. Pharmacol. Exp. Ther. 2001, 297, 563-572; Salmi & Jalkanen, Trends
Immunol. 2001, 22, 211-216]. FE3F, SSAO @S oA HAHJI, o]t 7H84 Fele =2-2F 3
el A EAS Zte Ao® Wt [Yu %5, Biochem. Pharmacol. 1994, 47, 1055-1059; Kurkijarvi %,
J. Immunol. 1998, 161, 1549-1557].

T aal] e Al A2 ofA ghde] WA A eIgkAINE, SSA0 % o] ¢] kg A EC] Al
g8l @ x4 o] o 7|5S 72 F JE AeR noY. dF 59, L A SSA07 ¥ GLUT4-
w7l =9 AH [Enrique-Tarancon &, J. Biol. Chem. 1998, 273, 8025-8032; Morin %, J. Pharmacol.
Exp. Ther. 2001, 297, 563-572] % X|WAE #3} [Fontana %5, Biochem. J. 2001, 356, 769-777; Mercier
et al., Biochem. J. 2001, 358, 335-342]°] 9e& Fvh= Z& AAAt. =3, SSAOE= 9% Hol= o
sto] Mo ek ¥ wwid® dskslar [Salmi & Jalkanen, Trends Immunol. 2001, 22, 211-216; Salmi &
Jalkanen, in "Adhesion Molecules: Functions and Inhibition" K. Ley (Ed.), 2007, pp. 237-251], 9124 =
2 MElA O W fXox w3 98 & 4= 9= Ao R [Langford %, Cardiovasc. Toxicol. 2002,
2(2), 141-150; Gokturk &, Am. J. Pathol. 2003, 163(5), 1921-1928] YERgtth. IS, SSAO 2 d#AEA Al
olo] #AZF = A 5, FASEB J. 2008, 22(8), 2928-2935], o]#|&k ¥Ale] 7]Z%3}e] SSA09] <
AA 7} F-dAPAH a7 o2 ofdEr.

ﬂilﬂl H o[

da
= 34\

o 2 o] SSA0 Ao SEARAT, der, d=stoHy, 4 I3 g2 A%
]/‘1 i e Zi }9ith [Lewinsohn, Braz. J. Med. Biol. Res. 1984, 17, 223-256; Boomsma %,
Cardiovasc. Res. 1997, 33, 387-391; Ekblom, Pharmacol. Res. 1998, 37, 87-92; Kurkijarvi %, J.
Immunol. 1998, 161, 1549-1557; Boomsma s, Diabetologia 1999, 42, 233-237; Meszaros &, Fur. J. Drug
Metab. Pharmacokinet. 1999, 24, 299-302; Yu 5, Biochim. Biophys. Acta 2003, 1647(1-2), 193-199;
Matyus &, Curr. Med. Chem. 2004, 11(10), 1285-1298; 0'Sullivan &, Neurotoxicology 2004, 25(1-2),
303-315; del Mar Hernandez %, Neurosci. Lett. 2005, 384(1-2), 183-187]. WA o}Wl 2tal@ sl s A
d¥ whgA ‘”1113]5 2 ISk Add A3, g FHT B gxstolr W] xgd ojgitie Aol
AAE Q) [Callingham 5, Prog. Brain Res. 1995, 106, 305-321; Ekblom, Pharmacol. Res. 1998, 37, 87-
92; &, Biochim. Biophys. Acta 2003, 1647(1-2), 193-199; &, Neuropathol Appl Neurobiol. 2008, 34(2),
194-204]. T3k, SSAO9] &4 #4d-2, SSA07F & Wi (vascular endothelium) FolA ZsiAl HdEE IF
Bl A wEF H7e)FZ(extravasation)o] A3t} [Salmi 5, Immunity 2001, 14(3), 265-276; Salmi &
Jalkanen, in "Adhesion Molecules: Functions and Inhibition” K. Ley (Ed.), 2007, pp. 237-251]. ®E3},
SSAO®] JAI7F B FHT odelA 9 dAFA AWdA A5F THHE 7HE Ao® AAbEe] gkth [Ekblom,
Pharmacol. Res. 1998, 37, 87-92; Salmi &, Immunity 2001, 14(3), 265-276; Salter-Cid =, J. Pharmacol.
Exp. Ther. 2005, 315(2), 553-562].
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W02007/146188% SSAO &4 ¢ A A (blocking)E M HZF(recruitment)S JA|ste], < 3
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0'Rourke 5 (J Neural Transm. 2007;114(6):845-9)2 o]l HZEZF F RPA] JZH SSAO 9A a5& %

, A7 AW A SSA0L] SAA|e]l 7HeAAS AlFEA Y. SSAO JAIA = A-HA 7 (relapsing-remitting) 23
J4=9 (experimental autoimmune encephalomyelitis; EAE)Q], <17} thibyd As =3 we E4
v A 2o AlFEAY. dolEE o] B oA B wpEbA A7F thig AskEe] Am dlol A
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SSAO *ok-(knockout) §&2 FHPAOZ Wus] FodolAnwt, et d5 A=l s whgate] 2w ¢

S WEgelA dAg i [S 5, Immunity 2005, 22(1), 105-115]. 3t

2o Apgell ogk Q17 A 27d-frd & dF, SAEE-FRE Ui, gEIgabletel=
A, WsL-Fed 22999 o5 55 29 4

5 x4 FTTEE AR A5 AllEAR] B ARTRIY S FAARAA, W

Aol o] W Ao wolHt} [Kirton %, Eur. J. Immunol. 2005, 35(11), 3119-3130; Salter-Cid

S, J. Pharmacol. Exp. Ther. 2005, 315(2), 553-562; McDonald &, Annual Reports in Medicinal Chemistry
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2007, 42, 229-243; Salmi & Jalkanen, in "Adhesion Molecules: Functions and Inhibition" K. Ley (Ed.),
2007, pp. 237-251; Noda &, FASEB J. 2008 22(4), 1094-1103; Noda &, FASEB J. 2008, 22(8), 2928-2935].
olgfsl aA-AF HWole e 5 AW e A mdof Al ARU o] He= wAUSF HlES

il

o= U3t RE @5 Bdo AA ATHE o2 B, ot SSAO7} AS g 2EE fE Fad
Aol == 23] " 4 i, I8 ERE SSA0 AAAZF W2 HeY A7 2 TE FAHolA F-dT © goﬂ
afd Aolghz AE A, VAP-12 T3 7F 2 Ho AR/5 éﬂé% E%Pé}% Airs dHe 8 2 &
Aol A B o] v}, Weston ¥ Adams (J Neural Transm. 2011, 118(7), 1055-64)& ZF A+= W< VAP-1e]
#dE 294 dolgE 2ok, Veston 5 (EASL Poster 2010)& VAP-19] B3)7F #4358 fr sk Areds
Elro] RS ER30E AL BHuglv. w3 VAP-1S 39 g3 (4= &9 Singh %, 2003, Virchows Arch
442:491-495)0 FEEo] Qla, o]= VAP-1 ATAZd # d5E AL a2 AF AW H-4lF5(pro-

fibrotic) ¥ H-9AZ(pro-inflammatory) %H EFZ Xa5dozx YIEA AFZF9 54 F&vs AS

A A7t

SSAO (VAP-1)& $¢bollA] A3k x=d¥ d(up-regulated) QAZF SAF, HAx2Y, 2 HE 2 5 T4 T4 &
# FEA FlEo] gt (Yoong KF, McNab G, Hubscher SG, Adams DH. (1998), J Immunol 160, 3978-88.;
Irjala H, Salmi M, Alanen K, Gre'mman R, Jalkanen S (2001), Immunol. 166, 6937-6943; Forster-Horvath
C, Dome B, Paku S, & (2004), Melanoma Res. 14, 135-40.). 3 R+ (Marttila-Ichihara F, Castermans
K, Auvinen K, Oude Egbrink MG, Jalkanen S, Griffioen AW, Salmi M. (2010), J Immunol. 184, 3164-3173.)

aado R HEAQ VAP-1& Aue FH7F o dd8] SAFS AGA71a, gad % 339 22 4 A4F S
zb=ti= AL Yehy ol#gt Foko] iy AHL w3 T A AE(myeloid suppressor cell)] A
H (60-70%7HA) * $o1] W E AT, Ao R VAP-12 Ay A 24 U ¥ e HE P 7ol
AATH

BA

AF719] o=, SSA0S] A7F md W
(extra-vasation)& #AAIZIWHA, -4

b=} =

= —
Aoz daRt, ol Biol AnHen 443 Aow AT AW wel Axs 9F4 AW 2 wel/
AZbAS Aah ge Jse oA, §4 Ex R AT 4BL St RE AYS TFIT ol 4

o] oAl v Asts, ddd 2 dudS 29

AEFL NAE SSA0L] SAAle] FHE A ke ofshd "g o] EAs. §02010/0317892 (o] 3] W&
2 gAMel A FzE EFE ) SSA0 AAA sHEEe fEe BFE MAE, 53 8 3 o
o, ol &Y FXE ztE (39)-HE#HSIo|E2Fe-3-9 (4S)-4-0|AZEI-1 4 ,6,7-HED
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1-5=91 &7g0lA e Al

Hele] F8 26

oL 2000mg/ Y, B}
- 29.7°

Fo] 3.2°

o

Aol AHE

% (Gobel) T}

500 WA 2000mg/ Y o] t}.

L

=717F dAE &R

HAI

o

h=

=
GADDS®| 11 A}7] d"le]¥]+= Diffrac Plus EVA v 9.0.0.2 = v 13.0.0.2

1

o
el

P

o

Cu Ka ™FARA (40kV, 40mA), A3k XYZ 2H o)A (stage), AF-AE A= 9

X-4 29 314 (X-Ray Powder Diffraction; XRPD)
HiStar 2-x}4 9

0.0lmg WA °F 25mg®E Fol=

2000mg/ ¥, ©l whg=

A S A HE
(Corundum) (
4.1.16

[0030]
[0031]
[0032]
[0033]

jand

o 12 mgel ARE fl

Fhedsta, oleld dlolg



[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

ZIHSd 10-2017-0139046

A ow, X-d 29 34 S, Cu Ka BAM (40kV, 40mAd), ©-20 aiyolwE, 3 V4 3 F&
(receiving slit)9] 2AFS o] &3 Bruker D8 3 AEA7], Ge @AM34X 2 Lynxeye ZA7|E FH3 ).
<% Corundum 33 (NIST 1976)& o]&3te] 7] AA e AALS FAAT. doly #3& A AH8d &
ol Diffrac Plus XRD Commander v2.5.09]3L Diffrac Plus EVA v 11.0.0.2 =+ v 13.0.0.28 ©]&35}4 H
°oJHE #AStE YERY. AIRE B2 gl E2ES AMES 3@ dAEoR F9 A A ;. di=f
20mge] A BE ZAAHUA 5 (cavity) &2 AR, ZYAE A Z9Wa8k$=(zerobackground) (510) A&
deldZ AP}, ARE A 5 27| Axle] HuAoA s AAH Y. dHolH L Mg Al v
2ok - 72 19l 2 WA 427 205 @A 71 0.05° 2065 FF AZE: 0.5s/ 9.

>

m e

A

& x}7] 34 (NIR)

HONR B A% AZelrl 2433 DRX00 24 (console)oll 93 Ao]HE Bruker 400MHz A2 SHH %
b, Aol 2P EF Brukers ©]&3 Topspin v 1.3 (patch level 10)9} Zo] &%= ICONNR v4.0.4
(= D& Asstd Aol o] &ste] dojxct. uH-7|AIAQ] &4l A, tle]El&E Topspin T2 AHES &
3 dojxt. gE& HiE = AFo] g 3 AEE d6DNSO FollA FH]sFtE. ACD SpecManager v 12.00
(build 29094) o]§afe] ¢ =elel BAS Faac}. debdo, H MR ®#S Bruker Avance 111 400MHz
QNP Ultrashield Plus Cryoo & = AT

g ZEbE e a-FE 25 (LOS)

Phenomenex Synergi Z+% (RP-Hydro, 150 x 4.6mm, 4um, 1.5mL/%, 30C, W3& E(+0.1% TFA) 3¢ 5-100%
MeCN (+0.085% TFA) 7% < - 0.5%held B¢+ 1A, 200-300nm)S ©]&3 Waters 72Q A EJ7|E e
Agilent 1100 HPLC Al~¥lo & EXA A LCMSES 43§ 3ict.

AJRFFAE dF S W (DSC)

Zt& TA Instruments Q200022 DSC ©vle|HE FHrct. AbgtololE o] &3t A&TFS
H3HE AFES o83t dux @ 225 93 BAgS Y. SFHe
H 0.5-3mg9] 7z} A|8E 25T WA 350C7HA] 10C/H o2 7F<E43t}. 50ml/#

& Aol frAdt. 2C/Ee] 22AQ) VM S 8 1.27C/% 3 600 28 2H WSS 085
AE &% DSCE Y. FAA Aol AXEQo]= Advantage for Q Series v2.8.0.392 2 Thermal
Advantage©] i AH7] Hlo]E]+& Universal Analysis v4.3AS o]&3to] HAIE Q).

(@]

16 9% AEAEZ7t 2 A TA Instruments Q500 TGACE TGA HolHE 33k, B39 Alumel 2 Nickel
S olgdty 4] AAE 2= BAYUY. FAHOR 5-3mge] 7t AERE, T FAE AE7] W(pre-tared)
= 9 AR DSC Mol Wi, 9 oA 350C7HA 10T/ 73, 60mL/ o2 da v
AL A7 o] A3, AR Aol AZEY o= Advantage for Q Series v2.8.0.392 % Thermal Advantage

b
[o
O
-ofy
)
>
u
=

X 1818 Fhl2tE Zbe Leica LM/DM 33 @An|Zd oz ZALEATE. &) 7+
g &ghol= Aol AXHIL, F3 (immersion oil) fol] A=, 8 £Ho=z G35, 479 A7t
HEE . V] ARE AAg uE 9 SR HFeR gk s (false—colour) o ¥

Z&- (Hot Stage Microscopy; HSM) [Z+=F]

7] @n)d #EE Mettler-Toledo MIFP82HT 7] B oju|x] xz-5 98 tixd HY S 7hveirt A4
Leica LM/DN A% dAnA& o83t Fasqltt. A% 7} AEE g &gols A A=, 7+ 4=t
7Vestd FEE RS Stk 7] AlEE AHHEe g 2 BEAA #HFoR nopon, ok b (false-
colour) A7 E dAdsta, FE 10-20C/E9) F9 XA 71<EsT).

HPLCo] ©]3} 3}8F5] s=i=o] 23]

tlol o= Y 7+x717F ZH A Agilent HP1100 Al@]= A]|=®lo @ 3l7|olA] A5 AHE 9HS o] 835t
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[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

ZIHSd 10-2017-0139046

ChemStation A~XE o] vB.02.01-SR1S ©]-&-3}] As a9 (£ D).

o
i
HE
4

F 1
Al & 7| ot ELOl ER: = 10 1 =4 0.5 nginl
= supelcn Ascentis Exprses C18, 100 x 4. 6mn, 2, 7Fm
2 R 25
FAF ) E
o, WME 8] ) 255, 90 mm
=l nin ) 2.0
il = == 0.1 TFs
4 B opd| ELto] EY 22 10,0888 TF4
AT A £ 2B
0 95 5
Al TR g 5 95
B.2 95 5
g 95 5

7] HPLCO] 9]t n]gjE 412 +%(chiral purity) 27

Astec Chirobiotic T 100 x 4.6mm 5S5um Z&, =4 A, 150 x 4.6mm, 5S5um, S&7 85% MeOH 15% 20mM <=
Ol HIOJE 108 b, 1.0mL/%, 220nme ©]-&35}e] Agilent 1200 A|2=Eo 2 7]= HPLCE 3 dic}.

zZk 3lA] A (KF)o) st =3 =%
Hydranal Coulomat AG Al& & o= 31%1% o] 83k Mettler Toledo DL39 Coulometer® 2z} MZ o] 41 3}k
SAsATE. FA SHE 1A A 8RS u

$el $7190 WALk, GIeF 10mgel ARE Ageie A B TS R,

_O,
A
2
N
N
i
_\LL
o
o
2
N
o~ do
S
X
]
Iz
>,
@
=
o
o
w
@
o
mlo
re
i)
b
1=
ey
— H
)
=

o

s2F 7] =2 (Gravimetric Vapour Sorption; GVS)

Intrinsic Control iEEO]Oi v1.0.0.30°] ¢J& #|oj¥ = SMS DVS Intrinsic % & H47]|Z o] &35lo] <
2 SeHS FEIHY. X Aoz AV AR 2EF 25CE FASIT. 200uL/59] AA fEHow Ax 4
F3 Ao = ?,5“;9_ A FEE 243, AZ siteldl ¢9xd, ®AE Rotronic ZTEH(1.0-100
%RHS] 54 d9(dynamic range))ol ¢Ja] ¥ol F=E5 SAsAC. RHO 7Isow A7 (2% <sh(mass
relaxation)) A WstE AHHo 2 WAAERE RUHIPTHAHLE £0.005mg). T2 5-20mgo] A& F9]
A stellA 2] FAE A vg] zEHAE s 2" vyl 9IAAFT AIRE 40%RH B 25°C el A (A F A1
AU #1(room condition)) RE=3FaL RZEAZ|A] GFdrh. ofefollA] 7Ha7t Aed 33} Zo](2He] ~70e] g
Agk el 88 AF), FE £F 24 Y. 25T 9 1091 7HES 2H= 0.5-90 %RH H 9] olA
S22 4393t DVS Analysis Suite v6.0.0.72 o] &35lo] mlo]ad 2 AT E Az Ho|g Ao 2=
. SMS DVS 1 Ade] W WL &2 ~g0 1 40-90; €F/&2 490 2 90-0, 0-40; 74 (%RH) 10;
o A} 4; % (mL/E) 200; 2% (T) 25; ¢HAA (T/E) 0.2; 2 Azt (h) 6h &5. XRPDo| 2J3h

A g A-EA S 4R Fol AR g,

o]& FZvlE 73] (IC)

d B

-
o ¥
F}°1

0 12 g

BN

o [y ¥
fo it HN

IC Net software v2.32 ©]83}%] Metrohm 761 Compact IC (o] $J3) % Metrohm 861 Advanced Compact

_11_



[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

ZIHSd 10-2017-0139046

IC (Fo]2S fshez dolgE AN, Fgst/ FAE A AEE FHd &5 &9 FodA dAo=z A}
L3193 AFS el Abdel 10 92 XSt BAE ol dE Fxeo T &N wlme o A
ks k. Sole ARvEIHIE 9g IC B s WHY §3 - Sol w3k 29 - Metrosep A
Supp 5-250 (4.0X250mm) Zd 2= (C) F9; 4 () 20; A - A=A H3HA7]5 #F5 (b/+) 0.7; &9

Al 3.2mM Y ER, 5% obME &Y 5 1.0md B AUYESR.

ARA wddelE 9 HaAZI XRPD, H MR, DSC, TGA, GVS, IC, PLM, HSM, HPLC 2 KF & 4% mx= 7
5 ol8sted 543k sk (s 2 Fa).

(3S)-H EFSO|=EE2FT-3-9 (45)4-0]42X2H-1 4,6,7-H| E& 30| =2-50-0|v|t} &[4, 5-c] ¥ & d-5-7} 24
FolE fE €7 € Z2AE HAHolE o EA 8

* 2
A& e MP 54
P oA 7 - <24h W]°l 25°C/60%RH]A] <5}
AARA Aol E ARA 1) 189C 3 B 40°C/75%RHN A N3}
o
=

AAA (39)-HEgtslo| =2 F&-3-U (45)-4-0|AZ23-1 4 6,7-H| Eg}sto] =2 -50-o]n|t} &[4, 5-c] ¥ 2] ¥-5-
E&t 2719] LDPE 2}e]y(liner) Weoll 3 E# 3 (aliquot) oz EujEar, Alo|&E &0

A5 AxzA 3929 A =9 9 ol A= wel, g E FFAdol s
ZFE ek, el uA, A &9 WS HDPE $7 3 237 HDPE ﬂ]l(keg) el AXAFH L. o8t AL

o|
AFAA P =59 AF A& g}, ogALS HPLCl &) #7tEda F54S 24 94 (Karl Fisher;
KF) AAel ofs) F7r= k. 244 (39) EﬂEE}o}ﬂti%ﬂ 3= (48)-4-0]AX2E-1,4,6,7-HEZs | =2
-5H-olu| T}z [4,5-c] 9 2l -5~ A ol E HAddo]Ex 25T /60%RHONA 3d &<k 8 A3 §lol @4 0.1%
wro] B E AL, 40°C/75%RHAA] 62 F WA 0.1%9] S8 AFH e ©x] 0.1%%e] B = ).

oo A4 X-4 FF (SXRPD)

CuollA 0°]ar, Oxford Cryosystems Cobra W7} FXE zZrdE Atlas CCD 3] A Al Oxford Diffraction Supernova

Ql
Dual Sourcei dolHE 38, A7) dHolHE CuKa WAIS o] &38ko] 4~3gltt. SHELXS %=+ SHELXD %
S ol gsle] F= F2E A 3al Bruker AXS SHELXTL AES] %91 SHELXL Z2aso= 7)zkgict
(refine). WHEE Awo] §le 3, gie F2dE $4 YAE 7|esdoz 9= FUAdY oF W
(isotropic displacement parameter)& #|73}o] 7|&Fdts RS 3 &3, SHZ AR F2d 40 A= F
ol FA49 Alo]=RE AXHIL TR ol a0 FHEA NFE= o] FEHr.

gy 49 7= 84

=

(39)-Fl Eetsto] B 2 e-3-9  (4S)-4-0] R EZH-1,4,6,7-H| Eekaho] = Z-5i-o] v b 4, 5-c] 3] &) -5-7} 3
dlol= vaelol =] Bl Aol A opMElolE / ek ETE ] =¥ %‘ﬂa%ﬂ o8] e,

= YR+ 0.0490P)" + (0.3000P)9] FAZ Fi= Fo g Z-ujEZs Ha2-A2 AR (full-matrix

2 2
least-squares refinement)®] 2z <l Wb ow Fx S AQar, A7) AoA P = (F +2Fc )/32 o|vA

9] o]% Wgro|t}. W %3} T4(spherical harmonics)ES ©]-&3F H32 EF4 B A(Empirical absorption
correction)S SCALE3 ABSPACK ~#A¥® <aa]Z(scaling algorithm)olAl AT},

1/2

Adel F+x W4 = 0.002(13). ZE dlojgd tis] = = (S -F /2 EDT™Y = 0.0657, F,
> 40 (F)Q 2651 YRALY] F ks tieh EA2Q R = 0.024, 2E dlo]g @ 2347] WolA S = 1.007. F
Z A/o(HM) 0.000, A/o (B, 0.000.
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[0070]

[0071]

[0072]

[0073]
[0074]
[0075]
[0076]
[0077]
[0078]
[0079]
[0080]
[0081]
[0082]
[0083]
[0084]

[0085]

$0.24 2 -0.288 ¢ A 7t HEH A7 A%,

e

Mg A4 Tz Mese o

dlo
=
i
v

K
o

SIS

Z 3
_‘?_1]-&] C;fH:ﬁNZO’BS
TARRE 37544
ZdAlcrystal system) | APEEH
=3It (space sroup} Brei)zei)zed) 8. 757201 MA an-
9. 708300 1MA a0=
20, B72B(E0A ane
v 1757, 7403047
Z 4
- 1.419g - cn™*
1 1. 97%mm
i Ko
FEoaa) 200
T 100C2)E
£3 EMe 2=, 0.09 % 0.0%0m
k=0l =Y 0. 208
(= 62,357
ZH g 99, 2%
Hha} 13291
=E5 B8R} 2736
Rigr 0. 0256
AAFe] B9l (co-ordinate) = T3 #r}:
X y z
S1 -0.953688 -0.131935 -0.071370
01 -0.020659 -0.149398 -0.484602
02 -0.234768 -0.155566  —0.365860
03 -0.474652  -0.066100 -0.365092
04 -0.912055 -0.134194 -0.140238
05 -1.110792  -0.173740 -0.060477
06 -0.844708 -0.208722 -0.032208
N1 -0.412770  -0.253710 -0.303870
N2 -0.617297 -0.224842 -0.147335
H2A -0.722228 -0.196131 -0.146105
N3 -0.392648 -0.259773 -0.107928
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[0086]
[0087]
[0088]
[0089]
[0090]
[0091]
[0092]
[0093]
[0094]
[0095]
[0096]
[0097]
[0098]
[0099]
[0100]
[0101]
[0102]
[0103]
[0104]
[0105]
[0106]
[0107]
[0108]
[0109]
[0110]
[0111]
[0112]
[0113]
[0114]
[0115]
[0116]
[0117]
[0118]
[0119]
[0120]

[0121]

H3A
C1
H1A
H1B
C2
H2B
H2C
C3
H3B
C4
H4B
H4C
C5
C6
H6B
C7
C8
H8A
C9
C10
H10A
H10B
C11
H11A
H11B
C12
H12A
C13
H13A
H13B
H13C
C14
H14A
H14B
H14C

C15

.324241
.073273
.096656
.170449
.017615
.004410
.014557
. 183226
.249376
171565
.248192
.188739
.383218
.560166
.616936
.521333
.536619
.575742
.379700
.240769
. 184330
172218
.296381
.208892
.339647
.659963
.612652
.664766
.560447
714279
.722663
.821261
.816850
.880046
.870697

.939731

.261543
.055487
.026304
.099983
.014548
.084643
.068772
.046385
.037232
.096071
.168773
.019057
.150898
.254872
.169106
.248342
.232888
.221293
.269963
.305362
.381585
.224586
.348962
.350915
.443040
.380274
.464685
397753
.406134
317374
.480993
.366359
.355260
.449226
.285637

.041434

.081273
.449929
476759
.437205
.390676
.381074
.352479
.408629
.405075
477738
.486334
.508271
.346637
.270030
.281832
.198878
.092882
.050370
.174418
.212417
.191434
.215739
.279498
.309809
277151
.288449
.269297
.361667
.378360
.381222
.372510
.261740
.214661
.272353
.281016

.046714

_14_
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[0122]
[0123]
[0124]
[0125]

[0126]

[0127]

[0128]
[0129]
[0130]
[0131]
[0132]

[0133]

[0134]
[0135]

[0136]

ZIHSd 10-2017-0139046

H15A -0.966523 0.048834  -0.000821
H15C -1.009980 0.097844  -0.072401
H15B -0.834933 0.074003  -0.053214

Xl B 2

(3S)-HlEg}slo| 2 Fe-3-U  (45)-4-0]| AT 2A-1,4,6,7-EH| Ee}sto] = 2-5-o]u|thx[4, 5-c] ¥ 2| ¥ -5-7}5 2
folE9 HAPolE 9o R X-4 34 el 20 ZFE®E 8,549, 9.851, 10.899, 12.295, 13.198, 13.393,
14.083, 15.897, 16.280, 17.097, 17.744, 18.289, 19.694, 20.180, 20.443, 20.597, 20.886, 21.948,
22.112, 22.444, 23.194, 23.653, 24.144, 24.714, 25.292, 25.590, 25.810, 26.526, 26.765, 27.084,
27.283, 27.662, 28.159, 28.996, 29.135, 29.912 2 30.86804 I AE 74Xt AaAel A3 HEES 1#st
71 &, A7l Fad H3maE 20 4% +/- 0.2 olst, oE =W +/- 0.1, +/- 0.05, +/- 0.01, +/-
0.005, % +/- 0.001¢] ALEE zte= 102 agEojof gt} olHg 5] AR A7l v 2o

(& 4):
¥ 4
2t 2 4= 2
(2-6°) (%) L @8y (%)
8.549 3.7 22.112 22.5
9.851 24 2 22.444 4.5
10.899 Tl 23.194 14 .5
12.295 . | 23.653 21.9
13.198 6.9 24 144 11.8
13.393 4.9 24.714 3.3
14_.083 4.2 25.292 4.1
15.897 3.2 25.590 5.3
16.280 23.7 25.810 4.3
17.097 13.7 26.526 4.0
17.744 47.0 26.765 4.0
18.289 7.4 27.084 17.2
19.694 21.5 27.283 10.5
20.180 4.2 27.662 3.4
20.443 18.1 28.159 9.8
20.597 7.3 28.996 53
20.886 42.8 29.135 4.1
21.948 100.0 29.912 10.5
30.868 5.0

_@:\i

the] efoj 5ol AREH AT

Ag &

DO T ZREve

DIPFA t]o]a¥ 2 Ho|eo}yl
ee AL o)BAA 23
ES 7 7] %A}

EtOAc o€ olAlH o] E

h AZHE)

il
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[0137]
[0138]
[0139]
[0140]

[0141]

[0142]
[0143]
[0144]
[0145]

[0146]

[0147]
[0148]
[0149]
[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

ZIHSd 10-2017-0139046

HPLC 145 A aZvtE 185
HRMS T3l A £417)

LOMS oA A=mwEely] A% 247
N EZ

MeOH v ek

D1 FdAsta 2 o

min ¥

sat  ¥3}¥
THF HEZslo]le2F

TFA EZZF QRO E

RE ARE Y9H SRR, T wEE Aol Qi @ F/4Q A4 glo] we gz AsHAc. A
%5 €

$o AHgH

Agilent 1100 HPLC A]~Elo] AAAF Waters ZQ 2 HEAI7|=
2 24 HPLCE 433}, Agilent 1100 HPLC Al=H¥lo] AZ=H
S ATk A B 29 AFE] o EAE AL
(positive electrospray mode)ollA 3 AU}, 0‘201@ A HlE n/z 100-11009 . A& v39] 25
d HEo] AU, RediSep AEl7F Zo] ZEHZ CombiFlash Companion Al2=®), W= Strata SI-1 A&7+
717V B (gigatube) 7} Z¥3 % Flash Master Personal Al2=®l ¥ 3lUZ Z4 AZvtEaHIE 3},
Phenomenex Synergi Hydro RP 150 x 10 mm, YMC ODS-A 100/150 x 20 mm %3+ Chirobiotic T 250 x 10 mm Z&

< 338}, Agilent 1100 A]2=Ho
Agilent MSD-TOFSo.Z a-wll& A= 33 (HRM

Q3 AL wAHEUCLE, oo AHAxERTFE HE=
=2]
=4

o] ZtHAXA  Gilson A=l (Gilson 321 @8 BX X Gilson 215 AEAMEZHE Zb= Gilson 322 FIX)o =2 o
A+ HPLCE 48 3lt}. Merck LlChroprep RP-18 (40-63 m) A&7} ZHS zr+ Gilson A28 (Gilson 321 &

=
2 Gilson FC204 F& 3oz 9 243 a=neadys 533k, A 6.05 ©]&3ty IAES A

o% olF T EE Iftes I LB HES A=Az

2|

A2 HPLC % LCNS dlelH & vha3 o] #5530t

A

A]2~®l A: Phenomenex Synergi Hydro RP (C18, 30 x 4.6 mm, 4um), ¥3& E(+0.1% TFA) 9] 5-100% CHsCN
(+0.085% TFA), 1.5 mL/3, 1.75 o] Wsh& A7ha} A, 200 nm, 30T; H&=

Al2~®l B: Phenomenex Synergi Hydro RP (C18, 150 x 4.6 mm, 4 ym), W3-& 2(+0.1% TFA) %2 5-100% CHiCN
(+0.085% TFA), 1.5 nL/% 7 %o Wah& A7k} 37, 200 om, 30°C.
7]% HPLC HlolH = th&3 o] 55Ut

A]2~®l C: Chirobiotic V =4 o]& RE= (150 x 4.6 mm), 10 mM FEYo} ZEHo|E &N W F9 70%
MeOH, 1.0 mL/¥, 10 ¥ &<k, 200 nm, 30C.

T3 1
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[0159]

[0160]
[0161]

[0162]

[0163]

[0164]

[0165]
[0166]

[0167]

[0168]

[0169]
[0170]

ZIHSd 10-2017-0139046

4-o|Ax 24 5 6,7-H| Ed3to|=2-10-0|n|t}x[4,5-c]F g d slo|=azFRdo|e

/N
<N l NH

S| 2E tslol=7E 2 elo]=(61.9 g, 336 mmol)ES E(125 mL) 2 MeOH (500 mL) ¢ aOH (33.6 g, 841

mmol) &oHe] L3|A)7]aL, o] ARE]ZdHslo|= (61 4 mL, 672 mmol)E 7}3c}. Wk f;g S 80ClA 24/\1
b 35 stellA] 7tgeta pHE 72 1 M HCL 89 (250 mL)i xdsta §mE W3 1*1 A A

< 2% MeOH (300 mL) Foll &a|AI71aL, 1AIZF St 7 AFAI7]a JF oA §ulE AAT. =

S MeOH (50 mL) 2 o}AlE (400 mL) ol 2 AZt %OJ WHIAIZ| AL 2A1ZE FF ATE PZA Z T *MEJ

H

=

Falar ofAE(100 mL) 2 AFsle] WAl 1Al 4-o]|AXREH-4,5,6,7-H ED} slo] =2-1H-o] |t} %
[4,5-c]Tg)d slol=zZFagol= (33.0 g, 48.7%)S AU,

D

A &

BAA LONS: 4% >90% (A28 A, Ry = 0.51 %), ES: 166.4 [MH] .

T3 2

4-JE=ZTY 4-0|4AZ29-1 4,6,7-8| Edslo]|=2-50-0] vt} Z[4,5-c]F B d-5-FtE A F o E

N
</ | N 0]
N b
[¢]
NO,
=704 1 (2.78 g, 8.28 mmol, 60% <=%) 2 DIPEA (5.27 mL, 30.3 mmol)Z DCM (100 mL) ol &3~ H . A+
7] W EFES 0T/ WAA7IAL 4-HERSD FREXEMOIE (4.07 g, 20.2 mol)E ZHATEH. 7] wb
- TF¥ES 18~ 12& 2ol A wnkget. A7) g E3FES 2shE NaHC0; §9o = AFHEa(5 x 100 mL),
£t (MgS0), &iE & el AlAste] mea) 9l 4-o]ix2a-1,4,6,7-H| Egteto] = 2-5H-ol vtk

S5-clH P d-5-7tE A o E (5.28 g, TAAE)E Ay
BAA HPLC: w5 41% (A28l B, Ry = 4.70 5); B2 LOMS: purity 86% (A28 A, Ry = 1.70 &), ES':
331.0 [MH]'.

(3S)-HIEFslo| =2 F @3- (4S)-4-0|AX 291 4,6,7-H Egslo]| = 2-50-o]n|t}=z[4,5-c]-F & d-5-7}=4
HolE

N
¢
N
H

N\[(l/o\E(>

NaH (0.40 g, 10.0 mmol, "UlE 24 5 60% w2HE ¥4 THF (20 mL) Zol #AA71aL, 0C7HA] W¥Z4A7] 3L
(9-3-3fo| = ]Eﬂza}o}o]ziva& (0.88 g, 0.68 mL, 10.0 mmol)E FH7Ir}t. 7] dEHE 302 5% 0T
oA :uketal o]ojA THF (60 mL)%5<2l F7HA 2(3.30 g, 10.0 mmol, 70% %) &Mo] 7}eta W3 E3HE
S A2olA wHkgh. THE 9] Nall 2 (9)-3-3lo]=F A H Egslo]| =237 eke] o]’ F M7} B8 747 5
AIZE 2942 Sl ZF AT 2§ 7] ub & WellA

=

32 S &2 (10 mL)E DA (quench) Pl &vE AF
Al71aL 1 M Na,COy FgMNo g A 23ar (4 x 100 mL),

o2

(e}

o
A, 7] FFES EtOAc (100 mL) Soll &3l
stal (MgS0y), &mlE AF ol AAZL. A7 AFES 24 FZvtEad (4, 20 g, Strata SI-1,

A7 717HFH, DM (200 mL)oll ©]oJA] DCM (200 mL Z}Zz}) F<] 2%, 4% 2 5% MeOH)) = <X4F HPLC(YMC ODS-
A 100 x 20 mm, 5 gm, 25 ml/¥, WIS 30% A 60% (7 F ) o]ojx 100% (3 &) 10% MeOH/E 9
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MeOH) = A Aste] WA wHQl (39)-HEZsto|E2F-3-Y 4-0o]AX 2 -1 4 6,7-H|Ed}slo]| =2 -5H-o| 1|t}
Z[4,5-c]7 g d-5-7H5 A o] E (34.8 mg, 1.1%)& AAUT}.

A4 HPLC: +% 100% (A=l B, Ry = 3.63 &) w414 LOMS: % 100% (AM=% B, Ry = 4.01 &), ES':

280.1 [MH]'.

(39)-HEZSIO| EEFH-3-Y-4-0|AxZ 2 -1 ,4,6,7-H Egslo] E&2-50-0| v thx[4,5-c] 9 2| d-5-7HE A g o] E
(39.91 mg)S 10 mM 42y E2YolE vy % MeOH (2 mL, 1:1) o &3fA|7]a2 g4 HPLC (Chirobiotic T
250 x 10 mm, 3 mL/¥, 58 & (isocratic run) 10 mM IEF E2Ho|E ¥ ¥ Fo 70% MeOH (40 #), pH
7.4) 2 29 AASI] @ FEGA YA (3S)-HE Sl ER2FH-3-U (4S)-4-o|AxE -1 4,6, 7-HE=}

L‘I

slo] = Z-5H-oln Tk (4, 5-¢c] T 2l H-5-F 2 A F o] E (6.90 mg, 99% ece)S AT},
BAA HPLC: 4% 100% (A28l B, Ry = 3.63 B); 712 HPLC: 42%99.5% (A28l C, Ry = 2.22 B); 2417
LONS: 2% 100% (A]2<B] B, Ry = 3.90 ), ES: 280.1 [MH]' ; HRMS AIZFX CuHyN:Os: 279.1583, 273

279.1571.

(39)-HlEgslo|leg-3-Y (49)-4-o]A229d-1 4 6,7-H Egeto|=&-50-o|n|tk%[4,5-c] ¥ & H-5-71 = A F o]
E fgdEN 4

(39)-HEgslo|=2-3-d (45)-4-0]AZ2I-1,4,6,7-H|Egslo] = 2-50-0|n|t}2[4,5-c] 3] 8| d-5-7}= 2 gl o]
E §7 d7] (460mg, 1.65mmol)E A-2oA] EtOAc (10mL) Fo &ajA|AH A T &S AdAr), ww A
Loz YzhA 7

ol
F4F (107uL) & 2 B3 o2 o] 2AAHA 71dshdA 71gnh, 7] 98 T =2 A
o, AAE AAS AFRE FHE, EtOAcE A3 (2 x 10mL), 40CY AF oA H

(3S)-HEZslo|=2-3-9  (45)-4-0]AZEH-1 4,6, 7-HEso| = 2-5H-0o|u|t} % [4,5-c]3] gl D-5-7H-A g o]

E fageolE 98 WA AAA uAZ 99% FE5& (615mg) oZ F53Fv. HPLC: A AzF 2.278, &=
99.5%. ==7: 189° C. LCMS: A< AJ7F 4.19%, ES  280.0 [MH]', 100% %%=. 7] HPLC: A A7 3.70%

>99.5% de. 1 NIR (400MHz, CDCly): &y 8.72 (IH, m, NHCHNH+), 5.29 (I1H, m, OCH), 5.05 (0.5H, d, J
8.4Hz, CCHN), 4.89 (0.5H, d, J 7.6Hz, CCHN), 4.59 (0.5H, m, NCHi«CHp), 4.39 (0.5H, m, NCHiCHp), 3.97-

3.85 (4H, m, CH.OCH,), 3.20 (1H, m, NCH\CHs), 2.89 (3H, s, CHyS0;), 2.89-2.72 (2H, m, CCHCHN), 2.23-
2.07 (3H, m, CH(CHs);, OCH,CH.), 1.16 (3H, d, J 6.4Hz, CH;) and 1.06-0.96 (3H, m, CHs).
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