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[0002] HoEde 20179 129 1990 99 v &Y HIE 62/607,3989] 4@ o]9S A sla; o AA W&
=R

[0003] uhg o] Fof

[0004] B owge A5 A8 o]iA}i s, a8 o

2 YAEATE=AE (LPA)
Zhe YA A2 %‘10114]4 Aol
=

714 JAAA,

0005]  @aAAAE w-fd AR A WA, 1 % 4 eergow

ojt. LPA= @Y £4F Bdo] ofyar tpekdt dojet x3} Froof AYAS
t} (Fujiwara et al., J Biol. Chem., 2005, 280, 35038-35050). LPAS] %4 WiLo Zz|x
AAY EAFELZR™ (PC) i EATE =4 (PAORZRE Fdc),

[0006] LPAE &gt F79 7-93d vl ¢ 9l d-AEFHE (GPCR) F&A AFFo=zH st Ax Lsdd
ARE ZAste AEEAH A (ladd xK"@)oltd (Chun, J., Hla, T., Spiegel, S., Moolenaar, W.,
Editors, Lysophospholipid Receptors: Signaling and Biochemistry, 2013, Wiley; ISBN: 978-0-470-56905-4
& Zhao, Y. et al., Biochim. Biophys. Acta (BBA)-Mol. Cell Biol. Of Lipids, 2013, 1831, 86-92). @A
A% LPA 484 LPA;, LPA;, LPA;, LPA;, LPA; 2 LPAso.2 XA o] 9t} (Choi, J. W., Annu. Rev.

Pharmacol. Toxicol., 2010, 50, 157-186; Kihara, Y., et al, Br. J. Pharmacol., 2014, 171, 3575-3594).
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LPAE A& g Al N F thollA AX A ARG AFAZA o8 AFEEH FX o AAAT, L EoiA
LPA7} EAste A2, 53] o o) A& AitE WEE oy Ay-qH F8A Ao gg3o
2R 524 Mxe J&FE VA= AsAd BARA EAEHATG (dE 5o, &d [Moolenaar et al.,

BioEssays, 2004, 26, 870-881, ™ van Leewen et al., Biochem. Soc. Trans., 2003, 31, 1209-1212] Z*).

WA Aol Fslol Bt Bg AW ZRAYHE A olgd, LPAE AE B ol Fo 7Eg 914
Aol SRS Fol AR 5 o A Sol, sz AL DolAnw Aa B3 AW WNE 245
of AWl el AiEEstE -l HESARE BT, OS], Be FF 40 LESIS JPRAG

3
7]W%ﬂ,ﬁ@]@ﬁﬁ?ﬂ“mL1iE%ﬂ(ﬂimWWWV’§°%ﬁﬂﬁﬁﬁﬂ‘?ﬂq(&mmW,D,
J. Cell Biochem. 2004, 92, 900-12). <IZF 4 & AW ol AZF 7| AAFHE AAH Y (BALF) 5 LPA9]
T U483 5ol Ql LC/MS & LC/MS/MS AAE Abgste] 83 A48 xddsted Bnaud wf 9t} (Baker
et al. Anal. Biochem., 2001, 292, 287-295; Onorato et al., J. Lipid Res., 2014, 55, 1784-1796).

LPAE AlE 29 =, Alx ol B AAE7] 59 A=, 15 A4 #d 2 AR A7 sede 4
A He WY AE 6*%1 W-S-o] 43S m AT} (Goetzl, et al., Scientific World J., 2002, 2, 324-338;
Chun, J., Hla, T., Spiegel, S., Moolenaar, W., Editors, Lysophospholipid Receptors: Signaling and
Biochemistry, 2013, Wiley; ISBN: 978-0-470-56905-4). & o] @2 A Al2wglel] dis] LPA wkgAe] Al
Holl wheh, LPA AE3oll tigh A4 AAl= A& st Aok, dE 5o, A Ax 4% 2 FAHS A
=ebe=dl Hste], LPAE A &0 51 Aol Slold Fadh ARl Alx e B AxE 39 e edd A3s
Zdsle Aow FAHo] ¢ytl (Moolenaar et al., BioEssays, 2004, 26, 870-881). FHol&, FolFEA A
g/do] ESk LPAZHFE 7|Qlsti o, PPARy 7} LPAS] tisk #=&A/34%0 Aoz <+ Bud v vt (Simon
et al., J. Biol. Chem., 2005, 280, 14656-14662).

MHZe vAole 22 A% P Az, AT hEH: GO FEF FH % BFEG AFFE P
3 o] FIAHow wok 7| HHE 23l (Rockey, D. C., et al., New Engl. J. Med., 2015, 372,
1138-1149). LPA; &A= 524 ¥ AR5 (IPF) A A Frp 3= Ao] Ha=H ATk, LPA; &4
ol npe-AE By ontola-f% #H AFZo2RE BHIHAT (Tager et al., Nature Med., 2008, 14,
45-54). LPA; A3A| BNMS-986020-> IPF 3txte] 26-F A AlgolA FVC (A #l&=) A3ty £2& /93
A F2aA71E Aoz YElstt (Palmer et al., Chest, 2018, 154, 1061-1069). LPA A= AAAA (d= &
LPA, A&A) = HE B9 HAxAG o] XmolA stetdw FAAR3AII ASoZ UerRtt (Nakagawa
et al., Cancer Cell, 2016, 30, 879-890).

&,

webA, LPA, FEAE AFAEss A2 A

#% AW A ARF, T ARE, AARE, B ARF L A
A AsE, Y olel mek HRFoR A% AT (A AHE-5U A MRS [IPF], 3 AeE-o-22y Ay
9 NASH], AAFF-agA AHE, AN 4aE-46% 5)9 AR #8435 Ao

gge] s
Y2 1T o) dAEAIE =R (LPA) =841, 53] LPA; 84l i d3A

2A
ojEALE Blgte (1] YJAloldEA, TRl dAA, B A dEHE 4 Ex Evigke e Aw

woge w3 Ay HgHE wA, % ¥ w3 SFE F 4oE 1% =t 19 dAogdA), auely
A, APy AEHE G EE SRS TP A 2YES ATV

2 owyol sgEe LAt 988 b e AR el 5 Aot

wouge) sigEe ey A8 4 Ut

®ouygol SRS LPAS) FSHE B4 oAk F8% u, oA LPA $EA7E oS, EE A8
el mE el BnAY, me A8 folw shte $4T dvd AR AR AP oo Az
of AHgE & Q.
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K
=
i
o

2 g
o vmeel FHo Ae AW Folh LPAE ARINH olME wAZA dE Rx, P
G g, oAnd WARAOR Aok e B W 2 v

oo o o
0%,

PAS] F 3= S-AMEAl & miA et

LPA] o]t LPA <=8 (LPA;, LPA,, LPA;, LPA,, LPA;, LPAs) 2] A8t <A HH9 a7 AeA

E s, o]5e mEA-ZAE il g)uA (MAPK) 2438, oluld™ AlFEA (AC) JA/2A s, T~
Se]wA ¢ (PLC) 248H/Ca 7158}, o}gl7]EAt W, Akt/PKB @48, 2 23 GIPase, Rho, ROCK, Rac 2

Ras¢] &A3t=E T s}, oo AZE A= g=th. LPA =84 A3k s8] JTFS %L be2 A2e AF
2 olylxal RueEAFolE (cAMP), ME 2d F7] 42/GTP-A3 Tz (Cded2), 9ZFAA AA/EHLY

-tk 7)ubA| Raf (c-RAF), ¥24FAx g22a-uwa 7114 Srce (c-sre), /H]Eﬂ ANz-z24" 74
(ERK), =2 %2 71yAl (FAK), Trold wEdleE= wd Az (GEF), 22z LE}Zﬂ Z1UA 3b (GSK3b),
c-jun obF=-=etk F)UkAl (JNK), MEK, ®]@Al A 1T (MLC I1), 3 <1A+ kB (NF-kB), N-wl€-D-o} 3= g o]
E (MDA &A &3, EagEdo|eAlE 3-7]vhA] (PISK), @9z 7vA A (PKA), Sz 7)uA C
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[0228]

[0229]

[0230]

[0231]

(PKC), ras—&& (3 H
THE 784 &8, Axy
W] #He-Hnk. A9 BE X = <
£ LPA F&A7F 5 AR s E AEdttes AS vEhin. LPAl, LPAz ‘;‘ LPA;2 =

m{m
_Y&
o

=24l EEAS HES faxaxe a4 D (F4
PLD)7} #olshz vo] aad Zzol os) Aatdvt. ol &4k LPA Eefol dddn: elaxAayze]abA],
Ad EAdo]E EAvtERA] HOLPA ofd EdiAvEbA] dXd) <l=dd. I3 €3 T LPA sE= 1-5 uldd

Aoz FARTG. WA PAE 2RE, A-UE AuNd Ei

& THERH BRodv. udd ofd 4 do] ¥ ¥IEE b s, 1-2rEd

= o
e 1
—
as)

C =
Mo
>
o\
Mo
N

(16:0), 1-2vEd94d (16:1), 1-ZdHeot=d (18:0), 1-&1 (18:1), 1-8=¢ S (18:2) 2 1-ofz}t7]
T=Y (20:4) LPAZ ¥3eitt. AgHow Ao 47 LPAE o} LPASH AHSH AE8HA 84S kA | thokst
LPA F2 Thokdh A% S 2= LPA 584 s9lwdS 2A3ken.

LPA =&

LPA; (o]del VZG-1/EDG-2/mrecl.32.2 B8)2 3714 389 ¢ @9 G, G 2 Gy ASHEY. ol& G
o]l FA3lE Edlo]| LPAE LPAS Edlo], AXE =24, dF w2 24 (SRE) A3, vEA FA 3}

av

Wz 7|ubA IAPK) 243h, ofeld® AlZEkAl (AC) oAl EAE& A C (PLC) 243, Ca’ 7HESH, Akt
A3} 2 Rho A4S Tdah}, oo AFEAE @i U ATA TS FE

ot

LPAo] 991k whdo] A vkl #Em 18k ¥, A%, #, &%, 9, v, F4 3 =4S
W) EAs, FARSHA, QzF 2Ae w3 LPAS WEsta; o] AL o, A, #H, e,
A, sk, A JA, v, A, AT B S EAE
LPA, (EDG-4)&= =3 374 89 6 99A G, G 2 Gt ASHIY PA-FE AE AsdeS
i gkel.  LPAO] WS A w0 gk A%, |
T4, g 2 dx Fo) e oa #EEch. LPAS W
Fgell EAWolE 2tz o] I LPA, HAF WolA7F HEEHATE. mhg-2o A o] LPAS] A ste A4S oy
o e REF ol E HolFA] AR, w2 wjol ARRAE (MEF)S] At miFellA A4 LPA A5
o (dE o], PLC B4, Ca 7MEsh, 2 2Eds A4 94)9 S8 £48 YA, Ipal(-/-)
Ipa2 (-/-) o]F-d w20 QYL MEL FA, AC 4], PLC 845, Ca 7FES, INK 2 Akt A3 “7-4
2Ef 2 AR 34S RS FES LPA-frE ¥kgo] o]F-d MEFA = FAlSAY st Aadths 2
HaUArk.  AC Al (AC A= LPA, (-/-) MEFOlA A9 FastdathE AQg, o5 EE ¥hgS LPA (—/—
) = LPA; (</-) MEFOlA @] F-A o s Wtk LPAxw Aol A Al oA A4 LPA-vi7)
AT A bkSo] 71913t} (Choi et al, Biochemica et Biophysica Acta 2008, 1781, p531-539).
LPA; (EDG-7) Gijo B G&F AZLSHANE Guusdte AELsHA &v 29 sl LPA; B LPAS - H M,
¥35} ol HE Ze LPA Fol e B4 9 wSAolt. LPAS PLC 243}, Ca' 7HES, AC olAl/248 2
VAPK &/d3tE X8t tHddA LPA-F% Asdes md 5+ vk, AARAMEZT AEZolA LPAS] o)
e NAEY] AFS faes whdd LPA, BE LPAS FohRd e NAFEY] $F 9 AX 9335 LPAR
X

agk, A, 9, 2%, AE, 4 B HedAM aFdn. <
o

LPA; (p2ye/GPR23)w= HAv-&/ds} Q1A (PAF) F&Ad Br; DAs fFAMS 2+ LPA;, LPA, % LPA;¥} Hlw

slo] detEl HES ZH=Th LPAGE LPA SEW Ca 7HES U AP F2, @ OAC 23S 99 6 waA Gsol
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[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

[0254]

S=506l 10-2828422

E A3 dokdt AZ §389 AHEle ANV 28 459 CIGRY] fx=E +33td (J.P. Pradere, et al.
LPA1 receptor activation promotes renal interstitial fibrosis, J. Am. Soc. Nephrol. 18 (2007) 3110—
3118; N. Wiedmaier, et al., Int J Med Microbiol; 298(3-4):231-43, 2008). CIGF= TGFRB <} W asle] 37
A AGshE, A Aliﬂ‘ﬂolq.

A& AFEse W #ostE A2 A Axed 9 CTGF &d> LPA Ao 9s) otsls= o= YalAl
t} (A. Kantarci, et al., J. Pathol., 210 (2006) 59-66).

LPAY 7+ AH59] aa Addn. A@TdelA, LPAE 474 Ax 4 KX F4& gt oE &4
st A= el EQNY] FA4S "@9ehs & AlE fFdolt. Anrt, AAFAAA Cl-f= 3t Af/s 5

7}
QF, E& Ik € 149 violdAa-FE 1 AfFFddA LPA ¥4 FF2 S7hett (N, Watanabe, et al.,
Plasma lysophosphatidic acid level and serum autotaxin activity are increased in liver injury in rats
in relation to its severity, Life Sci. 81 (2007) 1009-1015; N.Watanabe, et al., J. Clin.
Gastroenterol. 41 (2007) 616-623).

Edertelile] Fdd E7l B AAF Z#AHE AHA F AAA & T Bud vk vk (K.
Kuroda, et al., Phospholipid concentration in lung lavage fluid as biomarker for pulmonary fibrosis,
Inhal. Toxicol. 18 (2006) 389-393; K. Yasuda, et al., Lung 172 (1994) 91-102).

LPAE 4178 A% 2 A2 A4S dvbdr. 34 LPA 552 3AA 4244 Fo] F71H5 LPAE HE
AR AFrAE F24 2 FebdA S A=) (Chen et al. FEBS Lett. 2006 Aug 21;580(19):4737-45).

A A6E
ANA, el U ol A Af WS Mfah A Ape) WA slele. AR 4F, A
5wy o H6E (P ¥& ol8he 2 Aas addt,

Zo@ dZlAolth. LPA B LPAS 7 AfEol 2loiA o e
GG @k, MAEAL SFAFARA BHL W AFT Bl AelA Fad 4TS I PA-FEA A
5 e wie, B o AREET A LPA-F A G8 vE 9 FhE HREAL 4o o

[e)
&
3 AdwWEn. LPA-LPA, A== IPFoA AFEAE ols % d¢ FE< Wikt 92= o, HF 23

dortol-f= 3 £ vher mHelA, P
e 7

PA
OS2 et LPA, FHopR vk fa

H F&7 I Byonfolal AAUX Fo] MHZoRHE HIHEL, [PFE &= A7 diidA, A
& vlaste] =2 LPA +F0] 71AAHE MF AZoA #AHT. ol MEY T7/tE AREAXE 3
Shgd A2 Kile4259] 93] AAERIL, o] AFEAE o]F°] LPA-LPA F&A (&) A= o A Ht

= AL Vet (Tager et al. Nature Medicine, 2008, 14, 45-54).
LPA-LPA; A2+ 9 AFSolAe AFEAE 59 2 3 7= o] Z2A Aol

avB6 A1 s FA TGF-B o A3 3 &4 D AR5y By F83 9S ) (Munger et
al. Cell, vol. 96, 319-328, 1999). LPA= <1zt # Ay AMXE A9 avB6-mi7) TGF-8 #FA3E FEdt
(Xu et al. Am. J. Pathology, 2009, 174, 1264-1279). LPA-f% avB6-"i7] TGF-B AI3}= LPA, 8
&) wizfEch. LPA, 8A9 @ A4 AzF ¥ 223} vwsle] [PF $x2HEEH H AdF5 99 WY
A AlxE D S MEeA F7kETE. LPA-LPA, AEE #H ARSolA TGF-B8 HA=Z9 &Aslel] 7]of sk,
U5 AAGH A A, LPAE JASHE dES 43 AFsS A5sket oA a%5S UeEdn. g A
oA, LPA; ® LPA, & UE A= 3gES LPA, B LPAYS A& 3gEy vuste] o di5S A

gabid QoA AME Fe vhehir
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[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

[0270]

LPA, 234 BMS-986020-& IPF #-x}¢] 26-5 A AlFolA FVC (ZA #H&=F) A&}

o
dpv
ki
(il
=
o
gﬂ
R
s
[
>

71 Ao 2 Yehyktt (Palmer et al., Chest, 2018, 154, 1061-1069).

LPA 2 LPAS A% AH59 Holo] #ojditt. LPAE AFFAl 37 A2 54 4 $% 5 tho] 43S v

A, wgd] F2AA AFEAAGE T A#AESet (C.N. Inoue, et al., Clin. Sci. (Colch.) 1999, 96, 431-

=5 wdoA, A% LPA I3 = LPASLPA=LPAS>>SLPA Y] &E <=

AZ 71A 23 St BEEE Aog dredu. ] Rd2 A9F, ARRAE 2435 9 A#zkdedA g

MAE] mEY 20 FHS ¥oels AMRFTe w4l S idgd WA oE mukstth,  (U0E LPA-84 ZdS

Al Ao 2 HE o 23}t Hix| FoAlA e Al LPA A4 (3.3¥) F7H) 3 H

= U LPA——’F%—iﬂ oAl fFodt HIE e JepdH gdth. ol ARF

oA LPAS] 28-S 913 AAx k= (LPA)S] A 2 19 483 F sy (LPA, 849 fF=7t 5%
HAth= AL YeERATE (J.P. Pradere et al., Biochimica et Biophysica Acta, 2008, 1781, 582-587).

o

LPA, s=&Alel dhal Fastel vk (LPA, (-/-)ellA, Adfrse] B2 fFolshAl ofste vk, LPA &4
A#A Kil6425%= A2 V00 vH§-225= LPA, (=/-) vh§-2=0] Z2upds) 4] fFAbshitt.

LPAYE S8/ A A E ] B A6 Foddk = ¢Jar, 1 LPAE 7k AR AEZY 12} ujcko A A6
NEF}S CTGFe] BaS 4528 4 vt (J.S. Koh,et al., J. Clin. Invest., 1998, 102, 716-727).

b9 gy AAEFQ MCTS LPA Ael: MASGU AEsel CIGRe] wde FA® F/4E fmekar,
CTGFE U0 AR44 A6 (TN 23 988 L, TFpe) Afshad B4 wagy, 4
7] frEt A8 A DEA Kila2sme] FE-Aelel ola] Al ehdsl AR @ ZwelA, AelA
of LPAS] Alfrahi BAL CTGFe] fmo] Pojahis 214 Azl o LPAS) 45 FgozyE foH.

[e5

o}

Ee (LPA S Bdehs &)
2 7 Aol B8 wdoa AbdETh,  [PAE I, 7 AE 75S
LMlﬂLM24%ﬂE’F%iﬁw%%ﬂiﬂSWHQQQE,U%EZ}LQ%EﬂLA Eo Ael
T AR

LPAE SQFtoll e A Aol @l LPA, B LPA; 841 A4 E7) 29 Ay Alx, Z29AZ 2 iy
MEANA HAE7V8E3, LPA, D LPA, HEL &4 & ZAul A3 M XA Z7hEc),

LPA B 219] AsAs E7] b W B 7 fA ol EAEAL, ol s B 4 &4 BHdA S

7he .

A A4 9 A% ARSI QR A LA SR AR () Bl Bl S, P
A (
=
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R
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_p«
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i3 ] (Ia o] 3gte = o] Al S PSS 2
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Rev. Cancer., 3,

yeldet (Mills et al., Nat.

Biomarkers Prev. 13, 1185-1191, 2004).

ol dHEA 9 =,

LPA

582-591, 2003; Sutphen et al., Cancer Epidemiol.
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i e BNk Az g9, P8 Az £5, 9 FAN AERHEEHY AEFRIY HES EFIIT).
7 BHET AE, A9 AFE 2 ¥ AFEAEE ZF LPAY did weS et LPAE 17 7]3A Ay
AEZHE IL-89 #H]E FE3Th. IL-82 A4, g Hdd =1 23, 9 Al23oed 9 34 3% o
233 AAERE Y BAL 4 o E7tE HEZ SEEI, [1-8 "4 Ve 9 9 7 E AFAHS o)
A7)1E= Ao® whsgul. LPA,, LPA, ¥ LPA; 8A= 5 LPA-F%= IL-8 Aakd] 7]oddt= Aoz waxic).
LPAC] 9J3l] &Ad3td ths PRES 29t AT+ HollAl LPA;, LPA, ¥ LPAsol thdk mRNAS] EA17F =%

£ 39tk (J.J.A. Contos, et al., Mol. Pharmacol. 58, 1188-1196, 2000).

Egel Roleln BAS BawomnEel PAe] $E R AREAL T4 % £5S S 19 sHe 3
A Bo] wAAZA el LPAS] Sgolth. J1E A8 Bstel, AN FHAT L B spgo] J|w
TEA AR oR ool dFg Agtelrh. AAA, Ao AEE ded, edBd, vE F9d
87 A8A, vejo}l 0 vloleAE WEW G £490R 98 AYFA £ Aow, o 4L 5

ksl W 9 oR ooxin,

g SHelA, A JRAClA, LPAE WIxd A S wsRAle] WEo]l FFEAY s 5 viziAle] Aol
FAAsA AFEe], FAET 7= AP oot A dEE AFALE V= Fo x4 5
A2 HFE BT (Ul Y AEe] vtz W V% w-fAb x), S 2AREAES vl 2 43t
g2 o vy, S7HE A 2l e 2 e v, R 7= 8 Al 23 2e 24 2 mAGaY
oMol MAL xFetrh. g FWelA, LPAE 7]=elAM 9] o5 x4 Wste] 7ot g SHelA, LPAE
Aol el F4 7%= Ankgel] Foldivt. AFAHE HA 7] Fule 7k W] uF e Qla Hr}p Fopb
o, webd 7RE AaAv. @ SWddA, LPAx A V=] A7 724 QG 3w kgl 719
Ria

I A A
SHol A, LPA= o] F4 otgte] s 5391 Aulntgel 7)ot}
L

LPAC] olal ui7le M FEA B8l ole}l, o]E HFS o7 o]ojx= WY [PA ANFAY AR AR My #
AT, EGF 8 AsEzde [PAd 98] §=Fa, T3 "2 7)%oA veldth (M. Amishima, et al.,
Am. J. Respir. Crit. Care Med. 157, 1907- 1912, 1998). w®HAl =L H 2o thdF 7]ojx}e]ar, LPAo| <]
FAz Y= 2D HAL AAE G4 BojdtE Ao FAHo dvd (Ediger et al., Eur Respir J 21:759-
769, 2003).

gk S A, LPAC 98] A= AFEAME

7k z g

2 3 HE &85 5] 9% AIRE YEHE AR AAAE 5F
A

o

T | -
= e SwelA, LPAE A4 094 W AR % A08 ARG TS s
15RAT B o b E ke SuelA, LPAL Ay A Aee TEee 9y

LPAE AAY Foste= AL 7% FHE, 7He5-a5 s, ST 2 579 e 92 €43, g3 A
A 2 Helsed #37 HeS 5. LPAE T%, vlea 2 YE Hvk AX2HE e $ES
fFrstth. 94 <27 wgddA, dAENe HE2 5, ¥ HE E A A e g s
sttt F5 9 $& 7| =-8 530 = Jrivkge] Wy ofEty] Wi, 3 JEL V|EoA F8
stk ¥ AES O GElE7IA FelolAe A A 9 dH 27 videlA e vA Ado = Xgdrt
(Hashimoto et al., J Pharmacol Sci 100, 82 - 87, 2006). 3+ ZwollA, LPAdl &8 f2d g4 A& 3}
oolde LPA FE&AE Fe v AEEREY S|~EEl WEe o wisjdnk. & SwolA, LPA
TEA(E)= LPA R/HE LPAS EFeTh. & SHA, 3824 (la) = (Ib)9] SE v 19 Ao
FEHE 9 e BuigEd TR EdA ttger BT el Az AMgdrt. g SHA, 35
(Ta) =& (Ih)9 33HE =5 79 AR 58+ 9 B g Ed 2hsaodA 557 23, Fof ==
AJEje]l X goll ARRHET. 3 ZdolA, 38k (Ta) & (Ib)9 e = 129 AgA seHes 4 F=
SstEe EFEEolA Hae Xz AMEFETE. g SWolA, &4 (la) e (b9 sE Ev 19
=Y EE SEES TREEA A HAe A gd Algdn
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[0331]

[0332]

[0333]

[0334]

[0335]

[0336]

[0337]

[0338]

[0339]
[0340]

[0341]

g SHoA, Elols XfFEAA Fa%e Hox 1% 38y (la) Tt (Ib) 33E T 19 A
SleEE 9 e S93ES Yok 13 Foite AL x3steE, AV EREEA aTdy e ok Az
2 23l dFEA Ak X8 £ dila 384 (la) & (b)Y 3FFE == 19 ARy dgxs o
T $MgtEe =) AAEY

3k =wol|A, LPA ¥ LPA F84 (o= Eo] LPADE FTdA 7] do] #EAT) (Kotani et al., Hum.
Mol. Genet., 2008, 17, 1790-1797). 3k ZWolA, EdoE E/FTEoA TAEAY g T oo =
FEEANA Fa¥e o= 159 354 (1a) v (Ih)9 IJFE T 29 Ak ese 4 == &3
S Hojx 13 FostE RS z3stE, 3182 (la) B8 (Ib)9 e e 19 oA 38y o e
fujslEe] 8571 AFHTE.

3k SZWollA], LPA 484 (& Eo], LPA,, LPAy)E Fule]x #dAe] 7)Ao 7]stt} (Zhao et al.,
Mol. Pharmacol., 2008, 73(2), 587-600). 3} ZHwWo|A], ELo= EFEENA Frlex

el EREBAA FEF] HoE 159 % (Ia) B (1D SFE = 19 Ay H85E o
T SEES Aok 13 Fojdhs AL ¥, 384 (la) EE (b)) 3HgE T 19 Aok &4
He @ B ugEe] 27t AT,

3 =W A, LPA F&A (dE So], LPANE AWABA 7]oddt}t (Simon et al., J.Biol. Chem., 2005,
vol. 280, no. 15, p.14656). 3t FWHIA, o= ERFFEoNA A 22 P FXA ELFsENA
frage] Holm= 159 et (la) £ (Ib)9] sHgE Ee 29 Al d83= Aoj=
18] Fojshe e E3bshe, 34 (la) e (1b)9] 34he = 119 Ao 3
|7t AlFH.

a. Al 174

LPA; ojAlAl = Al o] & o] slgtze] Fad2 sh7]eh o] LPA, 7e4 d3A AAddA 24d 5 vt

nj
e
[
X,
kel
it
i

A7F LPAS Hopdrdsts zbolyz i Z2]-D-g)Al ZEE 384-U wlo]ARFHo|E (1ol
H Hlo] 2 - (Greiner bio-one), Cat#781946)cA] DMEM/F12 ®i#] (%] (Gibco), Cat#11039) Zol HrA] Zd o]
23kt (15,000 AlZ/). B wiFsh &, Azl 37ColA 308 &9 2 AAA I8 (AT vlo]A~E
Q1=L(Bioquest Inc), Cat# 34601)E ZH3IIth. oloJA, AEE HAA ol 302 T A=A FFHs3lr).
DMSO Zo &l A& FFIFES NAolE o= &3F Eul7](Labeyte Echo acoustic dispense)E AF8-3le] 384
4 ¥)-Z23 W Z¥olE (29 (Corning), Cat# 3575)% %73, AR &4 [ZF/mtav4S Hasts 1X
HBSS (%] Cat# 14025-092), 20 mM HEPES (%3 Cat# 15630-080), 0.1% A3k F-3-§ BSA (X 1v} Cat#
A9205)]12 0.5% DMSO2] #HFE s=& 3AsI5tt. 34d 3FES AXe 0.08 oM WA 5 uM B9 HF =
LT FDSS6000 (afwputz)ell s FH7hetar o]oja], AolA 208 &<t wigsta, o AlFelA 10 nMe] HF
FEZ LPA (obdtE] Z8)} g3 =(Avanti Polar Lipids) Cat#8571300)E 718t AEE A=, I
[Co w2 LPA &5 93] f=¥ ZF §59 5095 JAS: Al 3gEe] vz HoHArt. 16, a2
dlolEl & 4-shebule =x28 WA (2 Zaf= 225 (GraphPad Prism), Ae]Euols Altjela)e] gt
o=Zx AAsart.

b. AW HA
LPA ixe} d4 s|2ebdl H7t

, \F$-2~0 0.1%BSA/ PBS (2
o, nf$-~E HEA|
ME 75 L WEZS

LPA A= A 3FES -1 &
pg/ul) = 0.15 nLe] LPAS 7g
Aell o3l AFAMA 7] AL A NS Fgtt. ol Al
S|~ A AR -20Coll A AT

o
i)
o
[
o
X
o,
-
fru
Do
>,
=
-
Q.
o
v

, 2
9
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2
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[0342]

[0343]

[0344]

[0345]

[0346]

[0347]

[0348]

[0349]

SSS0l 10-2828422

3 2
99

pud

FUFI

153k PBS % 0.1%

< =
A ZREZS skt (3

=
—

[

7ol AH8E LPAS shrleh ol AlAlstgt: LPA (1- Qeﬂom Bl EFA-sn-ZE A Z-3-E AT 0 E (JEF
%), 857130P, ofyrE] Ez} E]ﬂ%é)g 2 ng/ule F FEZ 0.1%BSA/PBS Foll A|lxsch. 13 mgo] LPAS %
3l 6.5 mL 0. 1%BSAE % 3 gole A%%E A ~1ARE Feh EEY B 2SI T

-
N
N
ED
f
-1m

V. Ak 2AE, AA

2
X
=

ol 1o

geb] (la) T3 (1b)9) 38 Ev= 219 Aofd S 85s o £ &g
2 58+

it
v
iies
dr
1
>
o2
=
=2
R
&
o
2
N (o3
BN
ox
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rlo
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ofN
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ox T
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o
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ox My
o
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21, of Mo

juie) 4

o

o
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A O £AE obil 318 FEWTH. ololAl, oJHALE olWl 31& AAF Arle] Al sl it de] F& (4B
So} PA)-Fulsh ofnlwslE Fol GR-olzl 133} WEAA o] HALE olvlm—clzl 328 FEFIAL, o]ojA] o]
W2 guEE AH BHats oSS g-o)-olzl ol SA NZRHM A 333 S5 U,
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SSS0l 10-2828422

[0405] Hh-§-2] 5
,-[ l 0. L [ ]
0 I PGy o) Opg, o) Opa,
1
>$3 = R )I(l1 o Rs O )-(l1 = 6 ©
X 1) Ak X3 _z PESTOEI OZ L PBr,
o X" oH . o N OH ==
- 2) 2@ N* QN_ PhyP/CBr,
5
Ry R® o7 RS 28

A \\;\R3
33

[0406] %

[0407] HES-2 62 O] EHALE ofu| -0}zl AF 389] S Z|AgT. A|EREA oHE o|FALE -&F 102 o|FALE
FI2 5 3429 AEE AT (o B0 Aom APFHoz Ity tARWo|Ee ostALY = &
=g B -t AAE B39 [Ateme], 24 Al e da-wl2E olol ] o] NaCl0, AFs}, o
2 Zo] 3 [Lindgren, B. 0., Acta Chem. Scand. 1973, 27, 888]]). t-FEr&9o] &4 3}o| o]&AIEZ Al 34
= FE2ESA Augste] o]&ALE NH-Boc-7FEHH| 0| E 358 $=53ktt. A Z=7 dloll o]$ALE NH-Boc 7}
2updlo]E 355 BHIS ofHAbE ol 36& FEIUTE. o]ojA, ofFAbE-opwl 362 FE-obx 133e] A
o] F&-F sl nA-AEE WSS AA o|FHAE ofv|-olx] AIEEAA 2" E 378 5L, o]ofA o]
T dzEHE gREE AX EHsE o|&FAE-oln|olzl-olH KAl AIEE A AF 388 FES.
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[0408]

[0409]
[0410]

[0411]

[0412]
[0413]

[0414]

[0415]

[0416]

[0417]

[0418]

omn
J
Jm
Qu

10-2828422

A 6
O. r"[ j\ RN
O’OWO\PGS O"O\n/ PG3 O I PGZ
0 1 0 X1
1
XS 6 X RS 3 RS NHBoc
3 R X3 X3z
F st & SRS u 9 gns
N__O
Q" Xy"0oH NCOM e QY Y By eg M
\= N= t-BuOH N=\ O
RS g R® 34 R 35
o. O. OH
OQ\( = oQﬁ( PG, OQY
o] Y& 3 1 o] 1 0
X1 . Y| DR XV RS X' e
X AR X)\N//YS Xz Ao gny Xz
H
13 N<y3 N-v3
o NHp Q AN N\(/ :\g\ Q AN Y Y
N= Pdaize N Y R N= Y R
RS RS RS
36 37 38
W32 72 o|FALE -0zl AIF 2 A 15029 dijtd 3 AZE VA, AIZFEIA A ~EHE o|&A}
Z 4F 98 AEAA (da-ntEd fololotd e 29 ASLE ) ol&HALE LHs|E 38% S

gm}

EALE dHBle 383 AHHEIA AFPE ofvn 0}1 399] ol A (dE5 Eo] Folx it oA
Ti(0iPr)sCloll &3] Zujg)o] o] YA ofndl (S 5] NaBH(OAc);ol 93, &3 [Abdel-Magid, A
F., et al., J. Org. Chem. 1996, 61, 3849-3862] H+ NaBHy(Nol| 2] = 483l o|HALE o] wm-olZl A

e daHzE S5AT. o ol&AE-old AZRad dAHE 4 Gusele ofd/sHmold-o)%
Ag-obnl Az A 158 S5

s
Y1'Yi_>/R3
O/O\n/ PG3 HN)I\N//YS o OH
0
J\ XS 39 X" Y ge
)(3 x3 R X3
Ha-nl=d 1) ol B84 vy s
N on Adedeg g MO 2) #94 o A
| EE 29 = obm =5}, e.g. =( N nY
s - N I’)\l&aBH(OAc)g 5
983
) 38 15
VII. Al
st7] AAlds dAmA, g FEAQD fF 3l 543 AAGHEA ATEE, 2 die] W AdS
oju kA o= 2] YehliAl &= 3 ko] B gekA Ve o] S # wsA onE stev. 2
YER A &= g, ol YAE @ ?}&L%—S— Aol Al w4 9 g WS ARgste] Alx, e 3 54

Aa% A9, Hee A% A (EE 97 dol FAFAT. F5 wrge] A9, BezRE
SR ERORISILY) @ §v12 A&srt. e Wl 49, A} 5§ EE IPLC BF &9 At
9ol A gE @, BE AQ4oR 45d Aoke ATwe U Algsgn

S wpolaRYolH ¥kg &7] (0.2 - 0.5 ml; 0.52 mL; 2 - 5 ml; 10-20 mL)olA wlo]=
%A} Soll 4001 vhol QEA o] UAlololE 7172 ALgsle] Fashar.

A o] 543} = GAlo] ARE-E HPLC/MS 2 A A18/#4]-8 HPLC %

NR (3 7] 39) ~HAEHLS Aoz 7] v FollA BFA &= JEOL 400 Mz 2 500 MHz 71712 <
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[0419]

[0420]

[0421]

[0422]

[0423]

[0424]

[0425]

[0426]

[0427]

[0428]
[0429]

[0430]

[0431]
[0432]

[0433]

[0434]

[0435]

[0436]

[0437]

[0438]

[0439]

[0440]

[0441]

[0442]

Sekltt. BE 3ehH ol UiF iEzowAe] &) gy 3 HESMELdd R | ppno R BIlE
1

Ao J&S v, BAHOR 3.30-3.65 ppme] 5Ud FAo B NF 9 oo YA FAE ayHoR
o A st}

€o] HPLC= 317] Y T shuol & Avk= 34de oA Azvteady] 778 A

HPLC-1: Adsfo]o] C18 Z& (4.6 x 150mm) 3.5 pm, T-H] 124 &<k 10914 100% B:A, ©]o]A] 3i& &<F 100% B

oA 4.
ol=A A B F 0.05% TFA:CH,CN (95:5)
o] B: CHiCN = 0.05% TFA: & (95:5)
TFA $+&A) pH = 2.5; &% 1 nl/%; 33 254 nm, 220 nm.

HPLC-2: A2=B %] #d (4.6 x 150mm) 3.5 upm, T8 123& &< 10914 100% B:A, ©]ojA] 3+ &< 100% Bel

A A

0O

ol=A A B F 0.05% TFA:CH,CN (95:5)
o] B: CHiCN = 0.05% TFA: & (95:5)

TFA &%A) pH = 2.5; % 1 al/%; 3 254 nm, 220 nm.
HPLC-3: 7]== AD-H, 4.6 x 250 mm, 5 um.

o]k 30% EtOH-&r (1:1) / 70% CO,

S8 = 40 mL/%, 100 Bar, 35C; Z7: 220 nm.
HPLC-4: 9JE]2~ N ¥] UPLC BEH C18, 2.1 x 50 mm, 1.7-um ¥A};

o] AF A: 5:95 CHiCN: &, 10 mM NH;0Ac *3F;

m°1'

o] AF B: 95:5 CHiCN: &, 10 mM NH;0Ac *3F;

mol'

L% 50T; Fu): 3%l AR 0-100% B, ©]oiA 100% BellA 0.75-% FA]; % 1.11 mL/5; AS: 220 omoll
9] UV,

HPLC-5: $JE]2 o7 ¥] UPLC BEH C18, 2.1 x 50 mm, 1.7-pm ¥=};

o] A 5:95 CHiCN: &, 0.1% TFA

b
e

o]%=AF B: 95:5 CHiCN: &, 0.1% TFA

b
it

L% 50°C; FHl: 3o AA 0-100% B, ©]o]A 100% B oA 0.75-% %]; &F: 1.11 al/E; #HS: 220 mm
ol A 2] UV
F71¢] o]= HPLC % LC-MS WHH& 3k ARSIt

“o“"j* : Agtolo] C18 (4.6 X 150) mm, 3.5 wlolA=ZWH ZH; FF 1 nl/#; ol A 95% =/ 5% ACN &
% TFA; ©]&7 B: 5% =/ 95% ACN % 0.05 % TFA; 25+ A* 10% BollAl 100% B, ©]oi4 100% BollA] 5%
; AZ: 254 2 220 nmell A ¢] UV.

Ax-Bgx] Hd (4.6 X 150) mm, 3.5 mlo]A R E Z&; F3 1 mL/&; o524 A: 95% =/ 5% ACN
5 % TFA; ©]%AF B: 5% &/ 95% ACN = 0.05 % TFA; 25%-¢] A= 10% BellA 100% B, ©]oJA 100% Bol Al
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[0443]

[0444]

[0445]

[0446]

[0447]

[0448]

[0449]

[0450]

[0451]

[0452]

[0453]

[0454]

SES06] 10-2828422

58 Zol £, AZ: 254 L 220 nmol| A <2] UV.

U B ZIdlg 2 XB-C18, (3 X 75) mm, 2.6 wle]A 2w H Z4,; §32: 1 nl/&; o3 A 98% =/ 2% ACN =
10 mM HCONH,; ©]573 B: 2% =/ 98% ACN 5 10 mM HCONH,; 4% 23 20% B4 100% B, o]ojA]l 100% Boll A]

0.5% 4, % 1.5 mL/¥%; AZ: 220 nmol A <] UV.
W 78l 2 XB-C18, (3 X 75) mm, 2.6 wlo|A2w|E Z&; F5F: 1 nl/%; o5/ A 98% =/ 2% ACN =

F O~
0.1% HCOOH; ©]%4F B: 2% &/ 98% ACN = 0.1% HCOOH; 4%-ol Z =] 20% BollA 100% B, ©]o]A 100% BellA 0.5
25X, % 1.5 nL/%; A= 220 mmell A9 UV,
WG AFE BEH C8 (2.1 X 50) mm, 1.7 mlo]aZn|e] 24, = 0.7 mL/%; o5 A: 95% & / 5% ACN
= 5 mmol NH,OAc; ©]FAF B: 5% &/ 95% ACN = 5 mmol NH,OAc; 13- A=A 20% BellA 100% B, ©]o]Al 90% Bell
0.6% et §2; AZ: 220 mo| A< UV.

H: 9¥5E] BEH C18 (2.1 X 50) mm, 1.7 wlo]lzm&En|g Z9; 3 0.7 nL/&; o5 A 95% & / 5%

ACN % 5 mmol NH,OAc; ©]%A4F B: 5% 5/ 95% ACN 3 5 mmol NH,0Ac; 1%ol ZAX] 20% BollAl 100% B, ©]o]A
90% BollA 0.6+ &<t FX; & 220 nmoll A9 UV.
WP 1 oA E] BEH C18 (3 X 50) mm, 1.7 wlo]lm=w|E Z9; &8k 0.7 nL/2; o]54 A: 95% &/ 5% ACN =
5 mmol NH,0Ac; ©]%4F B: 5% &/ 95% ACN = 5 mmol NH;0Ac; 1%o A 20% BollAl 100% B, ©]olA] 90% Bell A
0.6 &<t FX; =& 220 nmoll A< V.
WP 7 A E] BEH C18 (2.1 X 50) mm, 1.7 wlola=wmle Z&; §=F: 1.1 nl/%; o] 54 A 95% =/ 5% ACN

0.1% TFA; o] B: 5% 2/ 95% ACN = 0.1% TFA; 1.6%-o] Zx 0% BollAl 98% B, ©]°o]A 90% BollA] 0.6%
oF §-A; AZ: 220 nmol| A2 UV.

K: olAlEl A~ o)Ay~ €18 (2.1 X 50) mm, 2.7 vlo]aZng Z=; 3 1.1 nl/E; o]FAF A 95% =
/ 5% ACN = 0.1% TFA; ©]52F B: 5% £/ 95% ACN = 0.1% TFA; 4%-o] A= 0% BollA] 100% B, 7AZ: 220 nmoll

U L 2282 (3 X 50) mm, 1.7 vlela=wE 24, 7% 1.5 nL/¥; olsd A 95% &/ 5% ACN & 10
mmol NH,0Ac; o]+ B: 5% &/ 95% ACN = 10 mmol NH;0Ac; 4.63%-l A=A 30% BellA 100% B, ©]olA 30% Boll Al

0.4% F<t #F4; AE: 220 nmellA19] UV.

WM ) 2e-BE]x] BEH C18 (2.1 X 50) mm, 2.5 vlo]A&n|E] ZE; % 0.5 mL/3&; 54 At 95% &/ 5%
ACN % 5 mmol NH,0Ac; ©]&7 B: 5% &/ 95% ACN % 5 mmol NH,OAc; 2% Z 20% BolAl 90% B; Z&: 220
nmell A ¢] UV,

W ND z=Edks SBCI8 (4.6 X 50) mm, 5 vRolA2WE Y 7% 1.5 nl/&; ©lFd Al 98% =/ 2% ACN &
10 mmol NH,0Ac; ©]%&7d B: 2% 2/ 98% ACN % 10 mmol NH,0Ac; 4.6%-ll A= 30% Bell Al 100% B, o]o}x 30% B
oA 0.4% B FA; & 254 mmol A 2] V.

A 1. o)Az aEY (18,35)-3-((6-(4- (B2 R E)-3-H & o] &AL ZE-5-9) 7] g H-3-Y ) & A| ) A| 2 & A-1-7}
A E

i oy
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[0455]

[0456]

[0457]

[0458]

[0459]

[0460]

[0461]

[0462]

[0463]

[0464]

SES0] 10-2828422
FA 1A, (5-(5-EREIAU-2-U)-3-WH o] HAE-4-d ) M eh-&

Br
7]
N

OH

o
\
N
THF (14.8 mL, 14.8 mmol) < 1M BHs;.THFS] &S THF (25 mL) 5 5-(5-H 2Ry g d-2-U)-3-1 e o] &ALE-

4-7t2EAAF (1.67 g, 5.90 mmol)e] &M (& [Nagasue, H., JP 201709536612 dxjel whe} Ajz=)d =7}
sk, WESES 60Tl 2417F B¢k wuksk v 0CE WZA|Z]ar, HOAc (1 mL) E MeOH (10 mL)Z 0ol

O

A ZARRAA ARSI T. EFES Ao 08 B9 URH= %ﬁ Ao A wgket o JF 5ol
FEAAT. MeOH (30 mD)E H7bsla, EFES A=0A 30% E?_P wyHksk o AF st FHAIAT. 2
FES ¥3F 44 NaHCO; (15 mL) o =2 élﬁﬁ}z, EtOAc (5 x 20 mL)E F=3}9t). 33 §7] FEES 9=

AHsta, Az MgS0OAIZIaL, FE st =AY, = PSS IA=ntET8Y (40 g Si0,, 1589 23X

0olA]  100% EtOAce] H<&2] Ful)slel A 3kgtE (1.20 g, 4.5 mmol, 76% F&)S WA A ZA
H ONMR (500 MHz, CDCls) & 8.75 (dd, J = 2.3, 0.7 Hz, 1H), 8.05 (dd, J

= 8.5, 0.8 Hz, 1H), 4.63 (s, 2H), 2.36 (s, 3H).

= 8.5, 2.4 Hz, 1H), 7.90 (dd, J

LOMS, DM+ = 269.
744 1B. 5-(5-R 2R3 Y-2-9)-3-HE-4-(((H E3| E2-20-3] &-2-2 )5 A]) wE)o| &A=

Br

p-TsOH.H,0 (18 mg, 0.096 mmol)E DCM (6 mL) & SZFAl 1A (516 mg, 1.918 mmol) % 3,4-U]3|==-20-3| &
(0.53 mL, 5.75 mmol)2] 0C &N H7}tqict. S Ao 48417 Eot wwksk the, 0CE WA
i, 33t 74 NalCoz& ARE3she] pH ~ 72 F3AIAT. E3}ES DM (10 mL) ¥ & (10 ml) ARo]e] &ujskaL;
FA =S DM (3 x 10 nL)o= FZ319th. &3 §7) MgS0) A 71aL, AF 3loll FFHA AT,
A

dFES AZvETHT (40 g Si0,, 158 Azl 0ollA 50% EtOAc/3A4ke] &2 Ful)ste] A sh3tE (640

R |

[e]
Elena

R

e
i

S

mg, 1.812 mmol, 94% +&)S& T4 LAd=2A F533T.

'H NMR (500 MHz, CDCl3) & 8.74 (dd, J = 2.4, 0.8 Hz, 1H), 7.93 (dd, J = 8.5, 2.3 Hz, 1H), 7.79 (dd, J

= 8.5, 0.8 Hz, 1H), 5.03 (d, J =
3.91 (ddd, J =

12.1 Hz, 1H), 4.93 (d, J = 12.1 Hz, 1H), 4.74 (t, J = 3.6 Hz, 1H),
11.5, 8.5, 3.1 Hz, 1H), 3.59 - 3.45 (m, 1H), 2.42 (s, 3H), 1.86 - 1.49 (m, 6H).

LOMS, [M+H]' = 353.3.
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[0465]

[0466]
[0467]

[0468]

[0469]

[0470]

[0471]
[0472]

[0473]

[0474]

[0475]

SSS0l 10-2828422

FZHA 1C. 6-(3-vE-4-(((H EZ3| =2 -20-9 &#-2-4) AW &) o] A E-5-U ) 9] 2| Tl -3-&

OH
l\
N~
o /O
= 0o

1,4-t)=4F (5 mL) 2 & (5 mL) & Pdy(dba); (100 mg, 0.109 mmol), U-tert-FE(2' 4',6'-Ego|AxTE -
23 (185 mg, 0.435 mmol), KOH (610 mg, 10.87 mmol) 2 =%+4] 1B (640 mg, 1.81

[1,1'-v]=d]-2-9) 2

mol)e] EFES A& HZIA7aL, olZro R AFHIAT (54 K W), EFES 85Tl 1443t

b uwhek o, Ao R WAL, A IN HClS AR&ste] pil ~ 42 A=A 2HdStAIZY. EtOH (2

mL)E H7bskal, EES EtOAc (8 x 5 mb)E FEF3th. Fe /7] FEES dx WegSo)A71aL, & &
}.

o FEANAY. Z JFES AZvEIHY (40 g Si0,, 144 AZ oA F 004 100% EtOAce] A& -

2]
w)ste] FA 3EE (275 mg, 0.947 mmol, 52.3% F&)S otk AMAS W o URX FEBIYTT.

HNMR (500 MHz, CDCls) & 8.33 (d, J = 2.8 Hz, 1H), 7.72 (d, J = 8.6 Hz, 1), 7.26 (dd, J = 8.6, 2.8

Hz, 1H), 5.02 (d, J = 11.9 Hz, 1H), 4.91 (d, J = 12.0 Hz, 1H), 4.77 (dd, J = 4.5, 2.9 Hz, 1H), 3.94
(ddd, J = 11.5, 8.0, 3.2 Hz, 1H), 3.55 (dtd, J = 10.7, 4.7, 4.2, 2.3 Hz, 1H), 2.40 (s, 3H), 1.86 -
1.45 (m, 6H).

LONS, [ = 291.1.

ZHA] 1D, olAZEE (1S,35)-3-((6-(3-HWE-4-(((HE#3| =2 -20-3 &-2-U) 2 AW E) o]&ALZE-5-4) 5] g
3%)}“Mﬂ§ﬂﬂmlﬂeﬁﬂﬂ]

{O o7
N
A

THF (4 mL) & F7HAl 1C (275 mg, 0.947 mmol), (1S,3R)-O|AX R 3-3EEZANER-FAII2EE A o|E
(318 mg, 1.71 mmol), EtsN (0.238 mL, 1.71 mmol) 2 PPhy (447 mg, 1.71 mmol)2] 0C &= DIAD (0.33
ml, 1.71 mol)E 5%l AA A7ketglch. weEs A2olA 59U Feb wwke v, B0 (3 mb)= 343,
EtOAc (3x5 mL)& FZFshlch. & §7]1 F2ES Ax (MgS0pA 71, & st sw5AZt. = APES
AzvtEIHT (40 g Si0,, 203 AZ 0olA 60% EtOAc/Fte] A2 al)ated FA| sHgHE (217 mg, 0.47

mmol, 50% &) F ANS W LUZEA 531 Y.

=7
5
-

HNMR (500 MHz, CDCl3) & 8.37 (d, J = 2.9 Hz, 1H), 7.82 (d, J = 8.8 Hz, 1H), 7.31 (dd, J = 8.8, 3.0

Hz, 1H), 5.08 - 4.97 (m, 2H), 4.96 - 4.90 (m, 1H), 4.77 - 4.66 (m, 2H), 3.93 (ddd, J = 11.7, 8.4, 3.2
Hz, 1H), 3.57 - 3.46 (m, 1H), 2.80 (tt, J = 8.7, 4.4 Hz, 1H), 2.40 (s, 4H), 2.03 - 1.48 (m, 14H), 1.25
(dd, J = 6.2, 2.4 Hz, 6H).

LOMS, [M+H]' = 459.3.

AR, o]&x = (18,39)-3-((6-(4- (3| =FA W E ) -3-w o] AL E-5-9 ) 9] 2] D -3- ) S A A S = b1~
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[0476]
[0477]

[0478]

[0479]
[0480]

[0481]

[0482]

[0483]

[0484]

[0485]

SES06] 10-2828422

MeOH (3 mL) % 5%+ 1D (175 mg, 0.38 mmol)9] &<ol PPTS (9.6 mg, 0.038 mmol)E H7}stitk. &3&
B0Col A 2412 &<t 71E3t ths, Ao = WZA7|a, X3} 4 NallC0; (2 nL)Z AFstar, X3 3t =

AlA NeOHS AASATE. FFES EtOAc (3 x 5 mL)E FE3tk. &3 f7] FE22S A% (MgS0) A7) AL,
AF ol AT, = ANES IEntEadd (12 g Si0y; 113 23 0%llA 100% EtOAc: FAte] ol<
2 kel Al SRk (75 mg, 53% FE)S WA A RA F533IT

I NMR (500 MHz, CDCl;) & 8.35 (d, J = 2.9 Hz, 1H), 7.93 (d, J = 8.7 Hz, 1H), 7.44 (dd, J = 8.8, 2.9

Hz, 1H), 6.14 (t, J = 6.8 Hz, 1H), 5.04 (Y E, J = 6.2 Hz, 1H), 4.74 (dp, J = 5.8, 2.8 Hz, 1H), 4.60
(d, J =6.7 Hz, 2H), 2.80 (tt, J =8.7, 4.2 Hz, 1H), 2.34 (s, 3H), 2.08 - 1.55 (m, 8H), 1.22 (d, J =
6.2 Hz, 6H).

LONMS, [M+H] = 375.2.
FUA 1

PBry (0.16 mL, 1.67 mmol)& 0TolA DME (4 mL) ¥ S%HA 1E (208 mg, 0.556 mmol)®] &Kol H7}3}qitt.
HEES ARolA] 1AI7F ot anke thg, 0CE W¥ZA7]a, xsh 4 NalC0sS Ab8-3te] pH 72 F3HAIH
o EFES DM (5 mL) Alelol Euista, B0 (3 mL); 4 5 CHLl, (3 x 5 mL)E F&3Th. g3 &
7] FEES U2 MgSopA71aL, 2 stell A%, = APES A=vtETHT (12 g Sily; 11 2%

L

0% A 60% EtOAc:date] A=A tul)sle] wAl 3F3HE (198 mg, 0.45 mmol, 80% &) M LA ZA 5
B

I NMR (500 MHz, CDCl;) & 8.43 (d, J = 2.9 Hz, 1H), 7.86 (d, J = 8.8 Hz, 1H), 7.36 (dd, J = 8.8, 2.9

Hz, 1H), 5.06 (dq, J = 12.5, 6.3 Hz, 1H), 5.01 (s, 2H), 4.76 (ad, J = 5.5, 4.8, 2.5 Hz, 1H), 2.82
(dtd, J = 8.8, 6.5, 4.1 Hz, 1H), 2.42 (s, 3H), 2.07 - 1.57 (m, 8H), 1.27 (dd, J = 6.3, 2.9 Hz, 6H).

+
LCMS, [MtH] = 438.0.

. olAaX 2 (15,35)-3-((6-(4-(o}n = & )-3-H " o] AL Z-5-A ) -2-WH ¥ 2| d-3-Y ) FA]) A| S 2
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[0486]

[0487]
[0488]

[0489]

[0490]

[0491]

[0492]

[0493]

[0494]

[0495]

[0496]
[0497]

[0498]

SSS0ol 10-2828422

Z7HA 2A. tert-H9 (B)-2-(5-BEZE-6-wWE 9 Zg|=d)-3-(WEoln ) Y el o o] E

0CelA THF (100 mL) & 5-RER-6-dwEyZend %EEFOL (7.97 g, 34 mmol) E (E)-tert-%4 3-(We
olul ) HE o o] E (6.40 g, 37.4 mmol)e] @Ereo] sl (13.75 mL, 170 mmol)S A7}stgith. whg =3}
S Aoz JHE] sestar, ALdA 16417 T2t 19}?‘& o2, EtOAc (100 mL)<}F & (100 mL) Afolol] +
wetgith. 4 42 EtOAc (2 x 100 )= FZaivh. 33 7] FE2ES A% (gS0)A71aL, JF sl

FE2AA 2 FA FFE (13.0 g, 104% F8)S F4 2924 $55190).
LONMS, [M+H]™ = 369.2.

A 2B, tert-F9 5-(5-HER-6-mdy]2d-2-U)-3-md o] FAE-4-Tt 2R A Y o] E

Br

EtOH (136 mL) % 5%+ 2A (12.55 g, 34 mmol) 2 NH,OH.HCI (3.54 g, 51.0 mmol)2] TFES 60TolA 204
Sob ke o, Ao ® YA 3wy EAS AF st AASIY. HFES EtOAc (50 mL)
73 3} Na,C0; (50 mL)Z+ &= Abelell &ufatdtt. #7] & = (50 mL) 3 A5 (50 L)i Al 23},

(MgSONA 7132, AF dlol] A AT. %= AANES azvtEady (750 g Sily; 108l ZZ 0%l A 20%

R

EtOAc/DCMS] 1421 Fuf)sle] ZAl 3H3HE (6.73 g, 19 mmol, 56% &)L WA ux 24 FE539T}.

'H NMR (400 MHz, CDCly) & 7.97 (d, J = 8.2 Hz, 1H), 7.63 (d, J = 8.3 Hz, 1H), 2.77 (s, 3H), 2.51 (s,

3H), 1.57 (s, 9H). ).

LOMS, [M+H]' = 352.9.

=

FZHA 2C. 5-(5-HE2R-6-vE I d-2-4)-3-H e o] HALE-4-7} 254

TFA (20 mL)E DCM (40 ml) = 714 2B (3.0 g, 8.49 mmol)e] &Mo] A& H7letgitt. w-e Z3ES
Ao 2A1ZF FeF wket v, WF Sl sFAIA BA FFE (2.52 g, 8.49 mmol, 100% FE)S A 1
AzA F53T.

" ONMR (500 MHz, CDCls) & 8.21 (d, J = 8.3 Hz, 1H), 7.92 (d, J = 8.5 Hz, 1H), 2.80 (s, 3H). 2.64 (s,

3H).
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[0499]

[0500]

[0501]
[0502]

[0503]

[0504]

[0505]

[0506]
[0507]

[0508]

[0509]

[0510]

[0511]
[0512]

SSS0ol 10-2828422

LOMS, [M+H]' = 297.1.

T 2D, (5-(5-HRR-6-wE v 2 e -2-¢d)-3-v o] HAE-4-) e

THF (50 mL) 3 %] 2C (2.52 g, 8.49 mmol)¢] 0C &M THF
st H7bF A", SES 60T 2413 ot

7 =
HOAc (1 mL) 2 MeOH (10 mL)E AASHTE. ZTIES A4 308 Z9+ ﬂt"_}éﬂ' s, A sl
FEAZAT. 2 AAES F2vtEady (80 g Si0y; 20 % S

AL
2
)
el
(e)
=2
R
a1
(e}
=
@
—
o
=
o

~
_19‘:
_|_,
lo,

EtOAcol A 10 &< X8t ®Al sI3HE (1.45 g, 5.12 mmol, 60.3% &)& N TAZA F5351% .

' NR (500 MHz, CDCl;) & 8.01 (d, J = 8.3 Hz, 1H), 7.71 (d, J = 8.3 Hz, 1H), 5.93 (t, J = 6.8 Hz,
1H), 4.62 (d, J = 6.8 Hz, 2H), 2.75 (s, 3H), 2.36 (s, 3H).

LOMS, [M+HH]' = 283.1.

74 2E. 5-(5-BRER-6-vE g d-2-9)-3-He-4-(((H Eg3| =2 -20-7&-2-2) Lx])HE) o]|&ALZ

Br

DCM (30 mL) % %Al 2D (1.45 g, 5.12 mmol)9] A2 & 3 4-U3=2-20-3 & (1.17 mL, 12.8 mmol) =
PPTS (64 mg, 0.26 mmol)E F7FsIAtt. WHEES ALoA ¥ wwkeh vhs, X3t A4 NalC0; 0.2

ZAskaL, EtOAc (2x)2 FE3I3th. &3 7] FE5S 10, dF= AFHsta, 1z MgSoHA71aL, HF
o FEAATY. IFHES ARvtEIHT (120 g Si0y; 35%d] ZZ 0-30% EtOAc/AAte] 42 Fuj)sle] 7
Al B3hE (1.4 g, 74% 78)S 9 DA ZA F53T.

ol
ol

I NIR (500 MHz, CDCl3) & 7.90 (d, J = 8.3 Hz, 1H), 7.59 (d, J = 8.3 Hz, 1H), 5.09 - 4.94 (m, 2H),

4.75 (t, J = 3.6 Hz, 1H), 3.91 (ddd, J = 11.6, 8.6, 3.1 Hz, 1H), 3.58 - 3.46 (m, 1H), 2.70 (s, 3H),
2.41 (s, 3H), 1.85 - 1.48 (m, 8H).

LOMS, [M+H]' = 367.2.

A 2F. 2-dE-6-(3-HE-4-(((HEgs| E2-20-9 &-2-4) SAD H ) o] HALE-5-Y) HHd-3-&

OH

H0 (10 mL) & KOH (0.642 g, 11.4 mmol)9] &Ml Sk 2E (1.40 g, 3.81 mmol) ¥ 1,4-¢S4F (10 mL) &
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[0513]

[0514]

[0515]

[0516]
[0517]

[0518]

[0519]

[0520]
[0521]

SSS0ol 10-2828422

A7 AT, &AE Noodl o]ofA H-tert-FdE(2' ,4',6'-EFo]AZ2A-[1,1'-H]Hd]-2-Y)>x23 (0.259 g,
0.61 mmol)e. & &7]3}3L, Pdydba; (0.140 g, 0.152 mmol)S H7Fstrt. wWHe EFES N,2 €@7]8tar, 85T
oA HRA wdkel v} AL o WYWZkA 7|3, IN A HCle® AR EAI7]a1, EtOAc (2x)&E F=3[ . sk

=3

71 FE2ES 00, dF= AFsta, Az MgSoOA71aL, HF 3t A7, IARES AZvtETHT
(80 g Si0y; 205 AX 0-50% EtOAc/Ake] A2 Full, o]ojA] 154 &<t 50% EtOAc/ kel A f-2])3te] &

A 38 (760 mg, 2.50 mmol, 65.5% F&)S Hlo)A M uARA FEIFAL.

' NMR (500 MHz, CDCl3) & 7.56 (d, J =8.4 Hz, 1H), 7.09 (d, J = 8.4 Hz, 1H), 6.54 (s, 1H), 5.07 (d, J

= 11.8 Hz, 1H), 4.99 (d, J = 11.8 Hz, 1H), 4.78 (dd, J = 4.3, 3.0 Hz, 1H), 3.95 (ddd, J = 11.6, 8.3,
3.1 Hz, 1H), 3.56 (dt, J =10.6, 4.9 Hz, 1H), 2.51 (s, 3H), 2.40 (s, 3H), 1.87 - 1.48 (m, 6H).

LOMS [M+H]" = 305.3.

FA 2G. olAX=EE (1S,35)-3-((2-"E-6-(3-WE-4-(((HEH3| =2 -20-3 &-2-Y) A HE) o] &AE-
5-) I H-3-Y) SADA EZI-1-7t 25 o E

1,4-t)24F (20 mL) 3 (E)-yjolAl-1,2-tjdu| A~ (A #H g d-1-due}+=) (1.26 g, 5.0 mmol) Z BusP (1.25 mL,
A

5.0 mmol)2] &N Ao 30% F<F wHksEATt. F7HA 2F (760 mg, 2.50 mmol) ® o)A =d (1S,3R)-
S EFAAERAN-1-7I 2 8GO E (837 mg, 4.49 mmol)E AHFHo=Z HIFsIGITE. RS

[¢]

o] Ny sholl 85T =E 9AIZE &< 714 b, Ao WZhA7|a, DCM (10 mL) o2 gAY, E3ES o
Zala, AFEL JAFE o FE2AHAT. F 048 FZulEE T (80 g Si0y; 258 AX 0-50% EtOAc/¥

AFe] @142l Ful, 208 EoF 50%9 A fx1)ske] ¥Al 3FE (618 mg, 1.308 mmol, 52.4% F&)S TIA &
AE=A F53T.
LOMS [M+H] = 473.2.

ZHA 2H. o] (1S,39)-3-((6-(4- (S| =5 A v e ) -3-v D o] SAE-5-9)-2-H " - ¥ d-3-2) SA])A]
Z23A-1- 7}2&/\13}] ]

T

Mo

MeOH (12 mL) ¥ F3HA 2G (618 mg, 1.31 mmol)2] &<hel PPTS (49 mg, 0.20 mmol)E X7}stsitt. WHS-&
60ColA WAl 7}t the, Aoz WAA 7|3, ¥3} 4 NallC0, 0.2 FA3A7|2, F stol sFAFH .

E3ES L0Z 8|AMstar, EtOAc (2x) 2 FE3Att. &3 7] FEES L0E AlFea, 12 (MgS0)A 71T,

F kol sFAAY. AFES AZETHI (40 g Si0y; 15l AX 0-100% EtOAc/FA4te] A&A af,

103 F< frA)skel A4 &= (460 mg, 91% F&)S WA LA ZA F53k3I T



[0522]

[0523]

[0524]

[0525]

[0526]

[0527]

[0528]
[0529]

[0530]
[0531]

[0532]

[0533]

[0534]

LOMS, [M+H]' = 389.2.

Z0A) 21, o]AZEF (15,39)-3-((6-(4- (B 2R HEe)-3-1| & o] &AL Z-5-9 )-2-1]
ﬂﬂflﬂEE”ﬂ1

.
)
m
o
i
s
e
>
>
iy
il

PBrs (0.21 mL, 2.25 mmol)< 0TCelA DME (8 mL) & SZHAl 20 (350 mg, 0.90 mmol)2] &o H7}&}Stt.
WS ES Aol WAl wkgk vhE, 0CR WZA7IAL, E3F 4 NaHC0, 0.2 F3pAZt. E9&5 DAM (10
mL)3 H,0 (5 mL) Abolo] Hujstar, =4 F& DM (3 x 5 nL)o2 FEF&Act. &3 {7 FE2L Ax
MgSONAZ1aL, RF &bl sFAZT. Z AHES AZvEaHI (40 g Si0y; 208 ZAX 0%l 20%:
EtOAc/&Ate] &2 Ful)dte]l FA 3152 (355 mg, 0.79 mmol, 87% &)< WA mAZM F53130¢}.

LOMS [M+H]" = 451.0.

Z23 (18,35)-3-((6-(4-(oFA =’ )-3-m o] HALE-5-2 ) -2-v & - Jd-3-L)FADA =

DMF (6 mL) 5 =74l 21 (350 mg, 0.78 mmol)2] &<o]] NaNs (50 mg, 0.78 mmol)S H7}stSc). HES&
CTollA 1AZF BQF Rkt ths, A2o2 YA 7]a, EtOAc 2 W05 #H7FFaich (42 10 mL). AAdE &%

F

= A2oA 16 Fot ankek ¥ f7] S8 Ax (NaS0)A171aL, g stell EFA1A &4 8Hgh= (320 mg,

0.78 mmol, 100% F~&)& WA TAZA 5319},
LOMS, [M+H]' = 414.1.
FA 2

THF (5 mL) 2 H,0 (1.67 mL) = =%FA) 2] (320 mg, 0.775 mmol)2] |Mol] Ph,P (203 mg, 0.775 mmol)S 7}

A aba) adk F 0 EtOAc B A4S ANESY (47 10 nl). EFES ALoA 5&
% Az (Na,S0p A 713, g ol sFA AL, AFES AZvtE2HY

1025 204 &<k 0% A1 10% MeOH/CHCly; % = 30 ml/3)3ke] FA 3F3HE (290 mg, 0.748 mmol, 97%

H
=]
=

5
LCMS [M+H] = 388.2.

I NMR (500 MHz, CDCl3) & 7.74 (d, J=8.5 Hz, 1H), 7.26 (d, J=8.8 Hz, 1H), 5.10 - 5.00 (m, 1H), 4.78 -
4.70 (m, 1H), 3.93 (s, 2H), 2.83 - 2.73 (m, 1H), 2.56 (s, 3H), 2.37 (s, 3H), 2.14 - 1.58 (m, 8H), 1.27
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[0535]

[0536]

[0537]

[0538]

[0539]

[0540]

[0541]

[0542]

[0543]

[0544]

[0545]

(dd, J=6.3, 2.2 Hz, 6H).

A 3. (15,39)-0lAZ2d 3-(4-(4-(B EFA W E)-3-H o] HALE-5-A ) W {5 A A| F 2~ 4k 1-7F 2 52 7]
1E

il

(]

S BA. (5-(4-B 2RI )-3-H g o] HALE-4- ) W ek

Br

N
Q OH
N

(US2011/82164 Alell 7] Axto] wiz} A
M g 28.4 mL, 28.4 mmol)E Z&X H7}sha,

e Ao AeHES su, AL WA wasgit. W FFRL LOE 2A2HA A

THF (50 nL) % 5-(4-B2Edd)-3-vdo]HAE4-7t2 524t
Sk 2.0 g, 7.09 mmol)e] o 0Col|A BHs.THF (THF & 1

3, 1N
A4 HCL (50 mL)o & AMA3stAl7]a, A-2oA 1A17F FoF wwkel thg-, AHAd3tAl7]a, EtOAc (2x) & FE3FA
. #F 77 FEES O, @52 AHsta, Ax MgSo)A71a, F st sFAHAY. IFES =20t
@y (Si0y; AA T 35-75% EtOAcY] A2 Fal)dte] Al 3FEE (1.65 g, 87% F9)S WA w2 A

= 1
S3igiet,

o
ol

f

x

LOMS [M+H]" = 268.
"H NMR (CDCls, 400 MHz) & 7.73 - 7.64 (m, 4H), 4.66 (d, J=5.1 Hz, 2H). 2.42 (s, 3H).
=744 3B, 5-(4-BERHY)-3-vE-4-(((H Egs =2 -20-3 @-2-U )2 AW E) o]&ALE

Br

N
ol )
N

= o)

CHCly (10 mL) < Z%HA 3A (626 mg, 2.33 mmol)e] &o| 3 4-t]s|==-20-3 & (0.64 mL, 7.0 mmol) %
PPTS (29 mg, 0.12 mmol)E H7FSIITE. A LoA] ®kA] wukst & 23528 3} 54 Nal(0,0.2 3L,
EtOAc (2x)& FZF3Ich. #3 f7] FE25S 00, 9= AFHSL, 1Az MgS0)A7IaL, 7 ol FHA
At FFRES ARuETHT (Si0,; 35-100% EtOAc/FAke] A2 Ful)dte] A H3HE (811 mg, 99%

£)e My nA 2N S

LOMS [M+H]' = 358.
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[0546]

[0547]

[0548]
[0549]

[0550]

[0551]

[0552]

[0553]
[0554]

[0555]

[0556]

[0557]

SSS0l 10-2828422

H NMR (500 MHz, CDCls) & 7.82 - 7.55 (m, 4H), 4.69 (m, 1), 4.65 (m, 1H), 4.46 (m, 1H), 3.87 (m, 1H),
3.54 (m, 1H), 2.37 (s, 3H), 1.86 - 1.55 (m, 6H).
Z70A) 3C. 4-(3-HE-4-(((HEg3| =2 -20-7 &-2-d) 2 A H &) o] AL Z-5-¢ ) H| &=

OH

H0 (50 mL) = KOH (2.70 g, 48.1 mmol)2] &olo] &7kA 3B (5.65g, 16.0 mmol) 2 1,4-t]=2F (50 mL)& <
EHo 7 Hrista, €95 N2 273839k, t-BuXphos (0.545 g, 1.28 mmol) % Pds;(dba)s; (0.294 g, 0.321
mnol)S F7Fstar, @AEAE N, 27|18 thg, 90Tl vkl uwkegley.  whg EES Ao J7hA7]
3L, IN A HCIE AMdSEAlZIaL, BtOAe (2x) & FEa3ith. &8 §7] 358
(MgSOD A 71aL, =
o %A SFE (3.63 g, 78%

Az

o

00, 952 AFH ,
AFES AR EHY (Si0,; 25-75% EtOAc/3Ate] AdAl Ftul)st

)g WA AR S5

o
)
N

of
p#
2
off
Hy
>
O

LoMS [M+H]" = 290.

H MR (500 MHz, CDCls) & 7.72 (d, J=8.8 Hz, 2H), 6.94 (d, J=8.8 Hz, 2H), 4.70 (m, 1H), 4.66 (d,

J=12.4 Hz, 1H), 4.48 (d, J=12.4 Hz, 1H), 3.89 (m, 1H), 3.53 (m, 1H), 2.36 (s, 3H), 1.88 - 1.70 (m,
2H), 1.65 - 1.57 (m, 4H).

Z7HA 3D, (18,39)-0]| 2Z 2 3-(4-(3-HE-4-(((B| Ee}s] = 2-20-¥] 2-2-9) & A ) e) o] &A}E-5-2) 3] =
AnﬂgiwﬁekﬂéééwﬂE

O/O /g/o\(
L

THF (10 mL) 5 S7HA 3C (500 mg, 1.73 mmol), (1S,3R)-°o]AX2Y 3-3|==A
(547 mg, 2.94 mmol), EtsN (0.41 mL, 2.94 mmol) ¥ PhsP (770 mg, 2.94 mmol)e

=
2.94 mmol)E 15%° A T4 HUIEIAT. WS TRES A2 2 Fob wvkdk t
A713, 02 A5+, IN 4 HCIZE A A 712, EtOAc (2x) &2 FZ39ct. 33t 57)

G2 AR, Az MS0)A73, AF sl FHAAY}. AFES A=vkEd ) (Si0; 15-70% Et0Ac/F
ko] A%a) pu)ale] EA SHEHE (458 ng, 58% FE)S WA nARA FE5HAT

LCMS [M+H]™ = 458.

'HONMR (500 MHz, CDCl3) & 7.75 (d, J=8.8 Hz, 2H), 7.03 (d, J=8.8 Hz, 2H), 5.02 (m, 1H), 4.70 (m, 1H),

4.66 (d, J=12.4 Hz, 1H), 4.48 (d, J=12.4 Hz, 1H), 3.838 (m, 1H), 3.54 (m, 1H), 2.80 (m, 1H), 2.35 (s,
3H), 2.08 - 1.97 (m, 2H), 1.93 - 1.80 (m, 3H), 1.78 - 1.52 (m, 10H), 1.24 (m, 6H).

A 3
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[0558]

[0559]

[0560]

[0561]

[0562]
[0563]

[0564]
[0565]

[0566]

[0567]

[0568]

SSS0ol 10-2828422

MeOH (10 mL) % 53+ 3D (458 mg, 1.00 mmol)e] A& & PPTS (25 mg, 0.10 mmol)E F7}slFth. ¥+
S LA ¥hAl wuket T} 50°CoA 2A17F Eot st ALo=m %ﬂwﬁv} SHES ¥3 54
NaHCOs & Abg3te] pH ~72 |7|A3IA 7o, AF &t FFAATY. ELES H0E 3|45k, EtOAc (2x)&

FZo. @3 f7] FEES U002 AHetm, A% MgS0)A 713, JF dto FFAHY. IHFES A=
utE 183 (Si0y; 15-70% EtOAc/EA4tke] &2 Ful)ste] Al 33E (263 mg, 70% T5)S YN TAZA F
A=

LOMS [M+H]' = 374.

'H NMR (500 MHz, CDCl3) & 7.71 (d, J=8.8 Hz, 2H), 7.09 (d, J=8.8 Hz, 2H), 5.42 (s, 2H), 5.05 (m, 1H),

4.74 (m, 1H), 2.83 (m, 1H), 2.45 (s, 3H), 2.04 (m, 2H), 1.92 (m, 2H), 1.82 - 1.58 (m, 5H), 1.27 (dd,
J=6.3, 1.4 Hz, 6H).

FA 4. (15,3998 3-((6-(4-(Bl=FA v E)-3-m e o] HAE-5-A ) -2-HE I 2| d-3-U ) ZA]) Al F 247}
E%gﬂﬂE
0" : "/CO,Et
=
Na |
QY o
=

A 4A. tert-H€ 5-(5-HRRE-6-WEI)d-2-Y)-3-He o] FAE-4-FI 2R Y 0| E

Ny 3Fell CHCl, (25 mL) ¥ DMF (1 mL) & 5-BE2E-6-w&u3ZFAA (3.0 g, 13.9 mmol)] 0T £del SOCI,

(3.0 mL, 41.7 mmo)E H7}sta, g EJES Heo=w 712313, 55ToA 15A17F Bk wwkalgint (o] Al
Holl LC-MSell 9t o] & B2 flg). Wg EFES ALoq WYN7|a, A st FFAHAY. x=
A F2gol= AAES THF (10 mL) ¥ THF (10 mL) % tert-%9 3-(Wdolm] =)L E-2-0 =oo] E2] &
(4.67 g, 27.3 mmol) =9 €371, Fgd (2.2 nl, 27.3 mmol)S ALo|Ax HAH3] HArlelqdrt. we =
FES Ao A 24A7F FoF wukek thg (o] AlFe] LC-MSel 93 & BAHL ¢le), JF sloll HEA 7.
AF = APES EtOH (40 mL) 2 B (2 nL) o &3|A7)aL, NH,O0H.HO (1.98 g, 41.7 mmol)E H7}algic.

0CelA 15A17F &<t wykeh thg, Ao WZAA7|aL, F sl FFAAT. & (50 nb) S
HA7bstaL, %%%% EtOAc (2 x 50 mL)Z ZZ3ct. T3 f7] FZ2ES A4 (50 nb)2 AHsta, A%
g @) 4 (Redisep) ® Si0, ZHH, n-3)

(NapSOD A 7131, HF sloll sH5AHY. = AAES A==y (24
AF Z 10% EtOAc)sle] A 33E (3 WA B9F 2.55 g, 52%)& QAXM A A FE5519 T

off

LOMS A5 AIZF = 1.42%;
m/z = 355.0 [M+H]T (39 M)

'H MR (300 MHz, CDCls) & 8.16 (d, J=8.10 Hz, 1H), 7.67 (d, J=8.10 Hz, 1H), 2.73 (s, 3H), 2.48 (s,

3H), 1.49 (s, 9H).
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[0569]

[0570]
[0571]

[0572]
[0573]

[0574]

[0575]

[0576]
[0577]

[0578]
[0579]

[0580]

[0581]

[0582]

SES06] 10-2828422

1A 4B, 5-(5-HRR-6-v D3] g d-2-¢))-3-v D o] FALE-4-7F2 5L

= v

CHCly (4 mL) ¥ S7HA] 4A (2.50 g, 7.08 mmol)2] 8ol TFA (3.82 mL, 49.5 mmol) S FH7}sla, W &
A2 A 15A17E & waket g, W Sl sH5AA EA sME (1.75 g, 83%) S A uAZA F53)

32 o

o}

LCMS A7 Az = 0.6

\,
A

m/z = 297.3 [M+H] (9 1),

H MR (400 MHz, CDCl;) & 8.21 (d, J=8.80 Hz, 1H), 7.92 (d, J=8.80 Hz, 1H), 2.79 (s, 3H), 2.63 (s,
3H).

A 4C. (5-(5-BRE-6-wE v g d-2-9)-3-1 e o] AL EH-4- ) v B+

THF (80 mL) % =%+ 4B (1.50 g, 5.05 mmol)<)]

0C Lo o8 SFR2RIL210]E (1.64 g, 15.2 mmol
Et:N (1.41 mL, 10.1 mmol)& ZH7}etar, wHEES

)
AEoR JREHES Shar, A2elM 16A3E 59

i

=
wrRkepdtt. whg =S Aefo]lE(Celite)®E Sdf ostar, oRES ¥ stol sFAAG. &

<
EtOH (15 mL) o] &aA 713, 0CE WA 7|3, NaBl, (0.573 g, 15.2 mmol)E& H7letgic. w8 =

=

il
fo
(o
fru
—
>
)
offt
o
N
N
ro
i)
ki
I
ol
ol
K
i1
fo
=2
2
Rl
=
)
|
o
@)
4
X,
=
o
=
=
=
o
S
=
Z
fr
R
o
ol
ol
K
o
&
=

2 &390, g3 f7] FEES 99 50 nb)E AFsta, AF (Na,S0)A71aL, A sfel =
Z2AAY. F AXNES F2oEadT (12 ¢ dUA® Si0, 28, n-#AAF & 20% EtOAcE &2])3te] %A 3
e (1.22 g, 85%)= WA A ZA] 53150 H.

LCMS AR/ AlZE = 1.25%;

m/z = 283.2 [M+H]T (9 H).

' NMR (300 MHz, CDCls) & ppm 8.00 (d, J=8.40 Hz, 1H), 7.70 (d, J=8.40 Hz, 1H), 4.62 (s, 2H), 2.75 (s,
3H), 2.36 (s, 3H).

FZHA 4D, 5-(5-HER-6-wEH g d-2-YU)-3-HE-4-(((H EZ3| =2 -20-F #-2-) SADHHE) o] HALS

=]
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[0583]

[0584]
[0585]

[0586]

[0587]

[0588]
[0589]

[0590]

[0591]

[0592]

[0593]
[0594]

[0595]

SSS0ol 10-2828422

oAk (156 nl) T F3HA 4C (1.20 g, 4.24 mmol)9] &NHe) 3 4-t]s|==-20-3] & (0.463 g, 5.5 mmol) =

3,
[e]

PPTS (0.533 g, 2.12 mmol)E H7I8Ftl. HEE E3ES A2 15A3F T awdk v, & (20 nb) =
3]45kal, EtOAc (2 x 30 mL) & FE3TE. &3 f7] FE2ES 994 (30 mL)ZE AFHsa, Ax (NaS0) Al 7]
3, AF e FHFAAT. = AAES AZrEaHY (24 ¢ AYA® Si0, ZE, A F 20% EtOAc §8])
ste] ®A 33E (1.30 g, 84%)S T4 AAZA =535},

LOMS A5 AJ7F = 3.32%;
m/z = 367.2 [MH1]T (39 E).

' NMR (400 MHz, CDCl3) & ppm 7.91 (d, J=8.40 Hz, 1H), 7.59 (d, J=8.40 Hz, 1H), 5.02 (ABq, J=11.60 Hz,

2H), 4.75 (t, J=3.60 Hz, 1H), 4.00 - 4.10 (m, 1H), 3.80 - 3.95 (m, 1H), 2.70 (s, 3H), 2.41 (s, 3H),
1.40 - 1.90 (m, 6H).

A 4B, 3-vlE-5-(6-HE-5-(4,4,5,5-H EZE-1,3, 2-T) SA R & #-2-2) v 2 d-2-4 ) -4-(((H EE}s| =
220-9 @-2-A) KA W E ) o] HALE:

OTHP

o2k (40 mL) = %A 4D (1.30 g, 3.54 mmol), H|A(FIZHo|E)URE (1.80 g, 7.08 mmol) Z KOAc
(0.695 g, 7.08 mmol)9] ©7|® E3Eo] 1,1'-v|x(dad-Z20 =) A 24 FetE (1D HE2 o] =-CHCl, F
90ToA 8A7F FoF 7FE3 S, Aoz Yzha
%7}4 EtOAc (50 mL)E AFHali, && ARES

24 #5349, o = AHES F& Wl

7= (0.578 g, 0.708 mmol)S H7}slitt. ®bES E3}E=S
7151, AgtolE sj=g g3 oFsqrt. AolE/IAE
AE stoll EFHAA EA SHE (1.25 g, 85%)S F4 &
7F A gleol AHg-3FelT).

LC-MS A5+ A%+ = 3.93

omm‘“

o

e

)

n/z = 415.2 [M+H] (39 E).
Z7HA) 4F. 2-wWE-6-(3-HE-4-(((HEgs| =2 -20-1 &-2-U) 2 AW e o] AL E-5-9) Fd-3-&

OH

\ OTHP

THF (15 mL) @ & (2 mL) 5 F =74 4E (1.25 g, 3.02 mmol)¢] &o¥e] NABO;.H,0 (1.21 g, 12.1 mmol)Z
HA7bekar, wbg ERES 55TCOA 90 EF wwkg thE, HLow %ZM%‘E} WS E3HES EtOAc (80
mL) 2 A8, B (2 x 50 mL)E AlFs L, Ax NaS0OAIZ L, FF dtoll sH5AZT. = AA

vtEaY (24 g AYA® Si0, ZF, i 5 256 EtOAcE &)k Al 33E (0.78

2A 53T

LCMS A7 AIZF = 1,14+

olo

ox,

g, 85%)= A oY
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[0596]

[0597]

[0598]

[0599]
[0600]

[0601]

[0602]

[0603]

[0604]

[0605]

[0606]

[0607]

[0608]

[0609]

[0610]

S=S0l 10-2828422
m/z = 303.4 [M-H] (8% D).

' NVR (300 MHz, DMSO-ds) & 10.44 (s, 1H), 7.59 (d, J=8.40 Hz, 1H), 7.25 (d, J=8.40 Hz, 1H), 5.03

(ABq, J=12.40 Hz, 2H), 4.70 (br. s., 1H), 3.75 - 3.90 (m, 1H), 3.40 - 3.50 (m, 1H), 2.39 (s, 3H), 2.29
(s, 3H), 1.35 - 1.80 (m, 6H).

TRHA 4G, (1S,39)-elE 3-((2-mE-6-(3-mE-4-(((Bl Eg}s| E2-20-¥] &-2-2) %A]) wd)o]&AE -5-9)
2 H-3-)SADA 2R Aol E

N

EFe (8 mL) & A 4F (0.78 g, 2.56 mmol)2] &Ml Tl-tert-F& olxt7l2H A o)E (1.48 g, 6.41
mmol) 2 PhsP (1.68 g, 6.41 mmol) & H7IsIATt. EFES A4 58 &<F wukst &, (1S,3R)-d12 3-3]

AANZFR2 T2 Aol E ®75g,4%nmﬂkaﬁﬂaﬁq: HkS 5325 75Co|A] 20A]1%F B W
Foobs, Ao WAAIA, HAF gt AT, 2 AZES A=2vEIHY (24 g AYA® Si0, Z

g, dx F 15% EtOAcE &2])3dte] EA 33E (0.68 g, 58%)S FA 2d7AM 55T,

[
ofs J}m

)

+

¢
;

LCMS AF/ AlZE = 1.72%;
m/z = 459.2 (W] (1),

HONMR (400 MHz, CDCls) & 7.67 (d, J=8.80 Hz, 1H), 7.18 (d, J=8.80 Hz, 1H), 4.99 (s, 2H), 4.65 - 4.75

(m, 2H), 4.11 (g, J=7.20 Hz, 2H), 3.88 - 3.98 (m, 1H), 3.45 - 3.58 (m, 1H), 2.75 - 2.85 (m, 1H), 2.51
(s, 3H), 2.38 (s, 3H), 2.00 - 2.15 (m, 1H) 1.80 - 2.00 (m, 3H), 1.40 - 1.75 (m, 10H), 1.23 (t, J=7.20
Hz, 3H).

FA 4
MeOH (5 mL) % 7HA] 3G (680 mg, 1.483 mmol)2] &Mool pTsOH.H,0 (141 mg, 0.741 mmol)E H7}slar, Wk
q

3AZE BoF Wk thg, XF bl EEAAY. 2 APES A2vEIYHY (12 g YA
Si0, Z4, @Ak F 30% EtOAcE &2])3te] FA 31E (340 mg, 61%) S T4 L ARA 559},

m/z = 375.5 [M+H]" (9 1),

H NMR (400 MHz, CDCl;) & ppm 7.78 (d, J=8.40 Hz, 1H), 7.29 (d, J=8.40 Hz, 1H), 6.57 (t, J=6.80 Hz,

1H), 4.74 (br. s., 1H), 4.60 (d, J= 6.40 Hz, 2H), 4.15 (q, J=7.2 Hz, 2H), 2.75 - 2.85 (m, 1H), 2.54
(s, 3H), 2.32 (s, 3H), 1.85 - 2.10 (m, 4H), 1.60 - 1.75 (m, 4H), 1.27 (t, J=7.2 Hz, 3H).

S 5. (£)-Al=-0)AaX R 1-FFQE-3-3| EEA A SRR G o E
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[0611]

[0612]
[0613]

[0614]

[0615]

[0616]

[0617]
[0618]

[0619]

[0620]

[0621]

[0622]
[0623]

[0624]

[0625]

SSS0ol 10-2828422

ZHA BA. (2)-dE -2 F e 2ZANF2AA-3-c7tEE Ao E

8 ml, 41.1 mmol) % o€ 2-ZF Qo 2o}laHHOlE (3.07 mL, 27.4 mmol) F 20% HF-E}-1,3-t]9]
1581 FH FdA] 120CdA 7€ 5 7143518 HEES Aoz Y 71a, A3 st 55
%%%ﬂiﬂilﬂﬂ(%gSMgZ%%ﬂ@ﬂﬁM}%OoV1m%m%&iﬁ@ﬂiﬂm4ﬂ§£

A 3EE (3.80 g, 22.1 mmol, 80% &) FH3I A2 =53,

I NMR (500 MHz, CDCl3) & 5.79 (ddd, J=9.9, 4.7, 2.2 Hz, 1H), 5.64 - 5.58 (m, 1H), 4.26 (q, J=7.2 Hz,
2H), 2.73 - 2.57 (m, 1H), 2.45 - 2.23 (m, 2H), 2.20 - 1.91 (m, 3H), 1.32 (t, J=7.2 Hz, 3H);

19
F NMR (471 MHz, CDCls) & -162.69 (s, 1F).

ZZHA) 5B. (£)-1-SF Q2 ZAZFEANA-3-4] F}2E 2

F
MOH
THF (50 mL) & %Al 5A (3.80 g,
=]

20| A 18A1ZF &<t wHkskdTh
<, EtOAc (3 x 25 mL)& F&3}

22.1 mmol) 2 A LiOH (2.0 M €9 55.2 mL, 110 mmol)¢] &3
SES 3 HCI (9.19 mL, 110 mmol)S AF8-3le] pH = 22 A3}~
7]%%%Mzﬁiﬂﬂ4j E stoll FFAA ®A s
FEIUTT.

H ONMR (500 MHz, CDCls) & 5.81 (ddd, J=9.8, 4.6, 2.1 Hz, 1H), 5.66 - 5.58 (m, 1H), 2.76 - 2.59 (m,
1H), 2.49 - 2.37 (m, 1H), 2.35 - 2.23 (m, 1H), 2.22 - 1.92 (m, 3H);

“F NMR (471 MHz, CDCls) & -163.02 (s, 1F).

A 5C. (£)-1-SF 9 2-4-0}0)| L E-6-2 A A Z2[3.2.1] 2 E-7-&

& (20 mL) & F%A 5B (3.0 g, 20.8 mmol)2] E3H&of NalHCO; (5.25 g, 62.4 mmol)S ZFH 7ista, &
FEo #AA w7 wntekdth, A4 L, €9 (20 mL & Foll 1, (5.81 g, 22.0 mmol) 2 KI (20.7 g,
5 mol)E A oEN AxF)S Hubeta, THEES Ui FollAl ARoA WAl wwGith. o]oA],

3 x 25 mL) O 2 FE8L, 10% 54 NaS0s (20 L x 2) 2 =& AH

o AT, A 2 29S FEmEIHT (80 g Si0,; 2080 A
Ak F 0%l Al 50% EtOAce] A2 Fal)ste] Al 3§E (3.53 g, 13.1 mmol, 62.8% 5-&)<S WA A2 A

' NMR (500 MHz, CDCl;) & 4.89 (dt, J=6.5, 3.5 Hz, 1H), 4.44 (q, J=4.6 Hz, 1H), 3.08 (dd, J=11.6, 1.9

Hz, 1H), 2.75 (tddd, J=11.3, 6.5, 3.3, 1.1 Hz, 1H), 2.50 - 2.38 (m, 1H), 2.34 - 2.17 (m, 2H), 2.11 -
1.99 (m, 1H);

PC NMR (126 MHz, CDCly) & 172.2. 172.0. 93.6. 91.9, 78.4, 78.3, 39.2. 39.0. 29.7. 29.6, 28.4, 28.2.
20.2;
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[0626]

[0627]

[0628]
[0629]

[0630]

[0631]

[0632]

[0633]

[0634]

[0635]

[0636]

[0637]

[0638]

[0639]

SES06] 10-2828422

F NMR (471 MHz, CDCls) & -167.97 (s, 1F).

TZHA 5D, (£)-1-EF L 2-6-FAHIAZ2[3.2. 1] 58-7-2

(5 mL) = =7F4) 5C (350 mg, 1.30 mmol) 2 AIBN (21 mg, 0.130 mmol)e] folo] EgA(EguEa)
(ommL194mmﬁ>mcﬂﬁlmwﬂﬂﬂ:unﬂﬂﬂﬂﬁﬂ WSS 70T A 2417 < wwks}
Aoz YA g2, JF ol sFAAT. FFES EtOAc gl &3lA7], E3} 4 NICIZE A
AHabal, Az (MgSODAIZ1aL, FAF 3ol sFAAT. 2 2d& AZvEIH T (12 g Si0,; 108 Az g4t
Z 0%oll Al 30% EtOAce] &2 Fu)ste] Al shtE (124 mg, 0.860 mmol, 66.4% G~&)& WA x| 24
53kt

H

“F NMR (471 MHz, CDCls) & -167.01 (s, 1F);

' ONMR (500 MHz, CDCl;) & 4.98 - 4.81 (m, 1H), 2.75 (dtdd, J=15.9, 6.8, 3.3, 1.7 Hz, 1H), 2.24 - 1.89

(m, 5H), 1.82 - 1.65 (m, 1H), 1.60 - 1.46 (m, 1H);

13C NMR (126 MHz, CDCl;) & 173.2, 173.0, 93.9, 92.3, 75.6, 75.5, 42.0, 41.9, 31.3, 31.1, 26.7, 17.7,
17.6.
= ZH 5

olAld EF=2gto]= (0.061 mL, 0.860 mmol)Z iPrOH (3 mL)E 0TCoA XX 73 v, A4 3308 =
oF wwkslglt}.  FIkA] 5D (124 mg, 0.860 mmol)E FH7}star, WHSES A4 WAl wykst g ZF shdl
FEAZT. WA 2 0dES ARvEIHT (4 g Si0; 10wel ZR Ak F 0%l 50% EtOAce] A<

Tul)ske] Al SFekE (140 mg, 0.685 mmol, 80% T+&)& FHE QA=A F533H.

rob

H NMR (500 MHz, CDCl;) & 5.08 (spt, J=6.3 Hz, 1H), 3.91 (tt, J=10.9, 4.4 Hz, 1H), 2.68 (br. s., 1H),
2.28 (dddt, J=13.5, 9.0, 4.6, 2.1 Hz, 1H), 2.06 - 1.98 (m, 1H), 1.96 - 1.87 (m, 1H), 1.82 - 1.62 (m,
4H), 1.37 - 1.22 (m, 7H);

“F NNR (471 MHz, CDCls) & -162.93 (s, 1F);

13C NMR (126 MHz, CDCl;) & 170.9, 170.7, 95.7, 94.2, 69.3, 66.1, 40.7, 40.5, 33.9, 31.6, 31.4, 21.5,
19.1.

AN 1. (18,359)-3-((6-(3-ME-4-(((4-H D3 g n| ¥ -2-2 ) o}u] - )W & ) o] A} Z=-5-21 ) 7] 2] 61 -3-2 ) &A])
A ZZ 8 -1-7t 2822k
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[0640]

[0641]
[0642]

[0643]

[0644]

[0645]

[0646]
[0647]

[0648]

[0649]

SSS0l 10-2828422

1A, 4-(BERE)-5-(5- 2 B2 d-2-9)-3- g o] AL &

PBry (0.21 mL, 2.23 mmol)& 0CelA] DME (10 mL) 5 F7HAl 1A (200 mg, 0.743 mmol)e] &l H7}13QlTt.
e FES ALow JIEEE Fhar, Ao 247F Fob wukgk og, 0CE2 WA 7|aL, ¥3F F4
NalCOzoll 2l&] pH 72 F3FAZ . &S DCM (10 ml) ¥ HO (10 mL) Abolell Euhstar, =4 FS DM (3 x
10 Moz FE&dt. &3 7] FEFES A% (gSopAl7la, IF ol 5FAZY. JIFES A=2vE
Teg] (24 g Si0, 15%el AR 0914 50% EtOAc: &Abe] A& Ful)ste] wAl 3}FE (240 mg, 0.723 mmol,
97% 8)S WA TARA FEIIT.

o

' NMR (500 MHz, CDCls) & 8.82 (dd, J = 2.5, 0.7 Hz, 1), 7.99 (dd, J = 8.5, 2.3 Hz, 1), 7.83 (dd, J
= 8.4, 0.8 Hz, 1H), 4.97 (s, 2H), 2.44 (s, 3H).

[N+H] = 330.9.
1B, N-((5-(5- B2 2.9] 2] 9 -2-21 )-3-vi &l o] SpA} -4~ )i &) -4 W 9] 2] o] wd-2-0} )
Br

|
N

=
NN

N/
Qs H/(\N/

N=

THF (2 mL) % 4-¥d3gnd-2-0}71 (116 mg, 0.678 mmol)e] fMe] -78Ce A n-BuLi (A = 1.
0.42 mL, 0.68 mmol)< 7} ct. HbES E3&ES Eﬁloi A8 7MeHes sk, A
Stttk THF (1 mL) % 1A (150 mg, 0.452 mmol)e] &NE Al&aA Hrlsla, EFES AL
wHkEith, WhE EFES H0 (2 mb) 2 gAEta tOAc (3 x 5 mL)E FE3AUTE. T3 /7] F=&
Z (MgSOOA 713, RF sl sE2AZAY. AFES A=zntEadgy (12 g Si0,, 128 ZH 0914 50%
EtOAc: &qke] A2 tul)sle] A4 3% (172 mg, 0.407 mmol, 90% 4~&)& 7t M-S W A=A =5
33l tt.

l

I NIR (500 MHz, CDCl3) & 8.86 (d, J = 2.4 Hz, 1H), 8.35 (dd, J = 11.3, 3.8 Hz, 1H), 7.99 (ddd, J =

14.5, 8.0, 4.9 Hz, 3H), 7.83 (dd, J = 20.3, 8.5 Hz, 1H), 7.48 (dd, J = 5.0, 2.0 Hz, 3H), 6.98 (d, J =
5.2 Hz, 1H), 6.44 (¢, J = 6.8 Hz, 1H), 4.85 (d, J = 6.6 Hz, 2H), 2.55 (s, 3H).

[M+H]" = 422.
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[0650]

[0651]
[0652]

[0653]

[0654]

[0655]

[0656]
[0657]

[0658]

[0659]
[0660]

[0661]

SSS0l 10-2828422

1C. 6-(3-dE-4-(((4-ddF) g d-2-)olu| =) & ) o] AL Z-5-Y ) 9] 2] -3-&

OH
“
SN

N/
O\N_\ ”/k\N /

1,4-9=4F (2 mL) % HO (2 mL) ¥ Pdedbas (20 mg, 0.022 mmol), Ul-tert-FE(2',4',6'-Egjo|Ax =3I~

[1,1'"-¥]-¥d]-2-d)¥~3 (37 mg, 0.088 mmol), KOH (124 mg, 2.20 mmol), % 1B (155 mg, 0.367 mmol)<]
TdEs WAL, ArE AT (24 X HHE). EdES 85TolA 14413 &< ﬂ‘if?_ Ua, HE
o=® YA, 4 IN HC1& AR&3te] pH 42 AMdstAIZItk. EtOH (2 mL)E H7bebal, £35S EtOAc (8
x b )& FEh. T 7] FE2EE Ax MgS0)A71aL, JF st A7, {44 3AE 2

2rtEa#y] (12 g Si0,, 13%c] ZZ 0914 100% EtOAc: &4ke] AL Fuf)dle] FA 3¢S (49 mg, 0.136

mmol, 37.1% +&)& AN uA=ZA FE359Tt.

' NMR (500 MHz, DMSO-ds) & 8.35 (d, J = 2.9 Hz, 2H), 7.99 (s, 2H), 7.79 (d, J = 8.6 Hz, 1H), 7.49 (t,

J=72Hz, 1), 7.43 (s, 2H), 7.37 (dd, J = 8.6, 2.9 Hz, 1H), 7.18 (d, J = 5.2 Hz, 1H), 4.82 (s, 2H),
2.33 (s, 3H).

[M+H]" = 360.3.

ID. o]ax2d (18,35)-3-((6-(3-mE-4-(((4-¥d ¥ g nd-2-d ) o}r| . ) v & ) o] AE-5-<) ¥ 2| d-3-2) 5
AN FEEAA-1-7L 2R Y o =

n/\(

q \/ ]

0CelA THE (0.5 mL) % 1C (17 mg, 0.047 mmol), (1S,3R)-0]AT & 3-3|=ZAA|ZZFN 2B Yol E
(16 mg, 0.085 mmol), EtsN (0.012 mL, 0.085 mmol) Z PhsP (23 mg, 0.085 mmol)2] &&-E-<] DIAD (0.017 mL,
0.085 mmol)E 2% ZAA H7lslgct. HMISES 2A20A 18A17F EoF wHkst t}e, AT Flo] F=AF ).
Z B4S AzvtEadd (4 g Si0y; 2080 A 0-100% EtOAc/EAALY] LA Fuj)ste] TA 3385 (20 mg,
0.037 mmol, 79% &)& WA IAZA F533TH.

ar
o

I NIR (500 MHz, CDCl3) & 8.48 (d, J = 2.9 Hz, 1H), 8.32 (d, J = 5.1 Hz, 1H), 8.01 (d, J

4.6 Hz,

2H), 7.87 (dd, J = 8.8, 4.7 Hz, 1H), 7.50 - 7.41 (m, 4H), 7.40 - 7.34 (m, 1H), 6.96 (d, J = 5.2 Hz,
1), 4.82 (d, J = 6.3 Hz, 2H), 4.79 - 4.72 (m, 1H), 2.83 (dtd, J = 9.3, 6.8, 4.2 Hz, 1H), 2.47 (s,
3H), 2.38 - 1.36 (m, 8H), 1.23 (d, J = 6.3 Hz, 6H).

[M+H] = 528.3.
Al 1

MeOH (2 mL), THF (5 mL) % H,0 (5 mL) & 1D (250 mg, 0.474 mmol) % LiOH.H,0 (398 mg, 9.48 mmol)2] &3t
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[0662]

[0663]

[0664]

[0665]

[0666]
[0667]

[0668]
[0669]

[0670]

[0671]

[0672]

SES06] 10-2828422

2

K
ol
ol
=2
off
o
>
b
O
R

Aeol M A7 Bk WA vhe FES NS4 HIS AHgeke] pH = ~3-4%
S

[e}
Aok ;R #7] FEES A MgSopA7IaL, g stell FFAR

. = AYES AAE HPLC (WC 974 0DS-A-5u 30 x 100 mm Z¥; F%F = 40 oL/, 30 A 2004
100% &) B, 40&7kA A, 7|4 &u] A = 90:10:0.1 Hy0:CHCN:TFA 2 &wl B = 90:10:0.1 CHsCN:H,0:TF

Aol o3l gAste] 1Al shtE (135 mg, 0.272 mmol, 57.5% T&)& WA 1AZA 5313},
LCMS [M + H] = 486.2.

H NMR (500 MHz, CDCl;) & 8.62 (d, J = 3.0 Hz, 1H), 8.21 (s, 1H), 8.04 (d, J = 7.8 Hz, 2H), 7.89 (d, J

= 8.7 Hz, 1), 7.69 - 7.62 (m, 1H), 7.56 (t, J = 7.8 Hz, 2H), 7.38 (dd, J = 8.7, 2.8 Hz, 1H), 7.18 (d,
J=6.4Hz, 1H), 5.08 - 4.93 (m, 2H), 4.81 (s, 1H), 2.46 (s, 3H), 2.16 - 1.65 (m, 8H).

hLPA1 ICm = 14 nM.

AAd 2. (18,38)-3-((6-(4-(((4-o] AxZ = -1,3,5-Eg]opxl-2- ) ojw] . ) v | ) -3-m| & o] SALE-5-< ) -2-m| &

52 €-3-90) S A A 22 A - 1-7h2 A

PA. OlAEEW  (1S,39)-3-((6-(4-(((4-FRZ-6-0] £ZZW-1,3,5-Ee]o}2l-2-2 o] 1) &) -3-] & o] &4}
%-5-90)-2- 93] 2 9-3-21) SA) A FZ - 1-7h 2 B g o] =

.
Y
2 o)
cl
N
N%N
Ie} N N/l§ |
N= H N
THF (0.7 mL) = =7FA 2 (10 mg, 0.026 mmol), 2,4-UEFZZ-6-0o]AZZH-1,3 5-Ego}x (7 mg, 0.039
mmol) 2 iPr,NEt (0.018 mL, 0.10 mmol)2] &MS ALo]A 1208 FoF wwkatgdon 1 Ao LCMS 42

BA 3tgE] A4S JeERgUTL.
LOMS [M + H]' = 543.2.

2B. o]Ax=d (1S,35)-3-((6-(4-(((4-o] Az 2 -1 3 5-Ego}x-2-9)o}m] ) w8 )-3-1| & -0] A} E-5-2 ) -
- &y d-3-d) SADA FZ - 1-7I2 5 A Y o E

IO
Q Y
= | O
N

N&\N
0 AN N/l§ |
N= H N
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[0673]

[0674]

[0675]

[0676]

[0677]

[0678]

[0679]

[0680]

SSS0ol 10-2828422

UME Bheale A7) e BB 10% PA/C (28 mg, 0.026 mmol) 2 THF (3 mL)E A7, WSES H,9
oF el whAl wRkstal, 7 & DOM (1 mL)E H7MSielth. EFES AglolEe Z¥aE B oHsial;
= o

Feh oS AE stell sFHA1A

=R

=
S
=
<
=

&=
o
ft
=
i
ol
ol
k]
1::01'

LOMS [M + H]' = 509.08.
Ao 2

THF (0.8 mL)/MeOH (0.4 mL)/H,0 (0.4 mL) = 2B (13 mg, 0.026 mmol)2] &o¢] LiOH.H,0 (6 mg, 0.13 mmol)Z
H7Feer. ERES Ao Al wket thg, XF dholl FEHEAIFTH. FFES EtOAc (2 mL)/H,0 (ImL)

of =ola, NS IN A HCIE AFE3le] pH ~ 52 ZA3IYY. TIES EtOAc (3 x 2 mL)E FZ=3}3; F
sk 7] S Ax WMgSoNAI71aL, 3 3t 5FA % AFES DNF ol &3lA171a, AA§ LC/MS:

= =l
Zhel: =B EA] C18, 19 x 200 mm, 5-um AF; o] EAF A: 5:95 MeCN:H,0, 0.1% TFA X3F; o]%AF B: 95:5
oA 100% Bell A 4- A5 = 20 mL/ol sl

m
MeCN:H,0, 0.1% TFA X3F; FHul: 208 24 1
S gstar, 94 SHAA FA IEE (B2 TFA 95 5.2 mg, 7.2
=
O

AAAAE. B AES Fhos ®

umol, 28% <=&; LCMSe] 93t 96% %)<
LCMS [M + H] = 467.2.

' NMR (500 MHz, DMSO-ds) & 8.61 - 8.41 (m, 1H), 8.35 (br s, 1H), 7.78 - 7.70 (m, 1H), 7.56 (br d,

J=8.5 Hz, 1H), 4.91 - 4.74 (m, 3H), 2.82 - 2.61 (m, 2H), 2.45 (m, 3H), 2.33 (m, 3H), 2.11 - 1.47 (m,
8H), 1.23 - 1.05 (m, 6H).

hLPAT ICs = 43 nM.

7] & 19 AANE AAel 1% 22 Az 9@ 7] AAY LS Aol sl Fshodnt.
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[0681]

[0682]

s==4

10-2828422

2 g Aot do]

E dl 22-3((6-3-7 E -4-((@-91
3 g ug2-g)oln] iy v W) o] FAl=-5-
)3 2] W3- & A)) Al F 28 Ab-1-

b B

LCMS, [M +H]" = 486.1;

'H NMR (500 MHz, DMSO-
ds) 58.53 (s, 1H), 8.37(d, J =
5.2 Hz, 1H), 7.98 (s, 2H), 7.89
(d,J=89Hz, 1H), 7.64 (d, J
=8.9 Hz, 1H), 7.51 - 7.35 (m,
4H), 7.18 (d,J= 5.1 Hz, 1H),
4.86 (br's, 3H), 2.69 (br s, 1H),
2.34 (s, 3H), 2.05 - 1.48 (m,
8H).

hLPA1 ICso= 18 nM.

ERER

K] 22-3-((6-(3- 7 E 4-(((4-7 ' ) &) W] W -2-
yobr| )l E) of HARE-5-¢) ¥ 2] | -3-
DA A F 21T 25 A4

LCMS, [M +HJ" = 486.2;

'HNMR (500 MHz, DMSO-
ds) 58.51 (s, 1H), 8.36 (s, 1H),
7.98 (s, 2H), 7.87(d, J=8.8
Hz, 1H), 7.64 (d,J=8.7 Hz,
1H), 7.56 - 7.32 (m, 4H), 7.18
(d,J=5.2Hz, 1H), 4.84 (brs,
2H), 457 (s, 1H), 3.01 (s, 2H),
2.47-2.37 (m, 1H), 2.33 (m,
3H), 2.15 - 1.20 (m, 8H);
hLPAT ICsp= 39 nM.

ERER
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[0683]

LCMS, [M + HJ" = 485.0;
THNMR (500 MHz, DMSO-
ds) 8852 (s, 1H), 8.10 (s, 1H),
7.92(d,J=8.6 Hz, 1H), 7.67

5 (d, /=89 Hz, 1H), 7.59 (s, AR 1
2H), 7.47 (s, 3H), 7.03 (brs,
2H), 4.87 (s, 1H), 4.82 (s, 2H),
272 -2.62 (m, 1H), 2.37 (s,
3H), 2.02 - 1.48 (m, 8H);
E ;A 3((6-G-7 E-4-((4- 23] gl -2- | hLPA1 ICs= 21 nM.
yobr] ) vjE) of HARE-5-) 3] 2] |l -3-
)ySA) Al FZ 172 5 A
2 A] o]
L
O] A3
LCMS, [M +H] =504 .4; 2y
'HNMR (500 MHz, DMSO- | =#-
ds) 3 8.44 (s, 1H), 8.32 (s, 1H), 3-
791 (s, 1H), 7.86 (d, J=8.7 S| =5
p Hz, 1H), 7.57 (d,J=8.8 Hz, A
1H), 7.51 - 725 (m, 4H), 7.14 | A 2=
(d,J=52Hz 1H),493-4.70 | @1,
(m, 3H), 2.31 (s, 3H), 2.13 - T
BT 2 A (e Ea@ | o A o]
—‘ﬂ]‘;é]_j] 1-_/,] H]EQ-%})O}Hl L___) Tﬂ]?ﬂ) hLPAl ICSOZ 78 IIM. J_:
0] & A -5-21) 7] 2 ©1-3-20) 5 A)) ozl
N EF R G172 A TALA 4
AH&
LCMS, [M +H]" =5023. 'H
NMR (500 MHz, DMSO-ds) &
8.43 (s, 1H), 8.15 (s, 1H), 7.82
(d,J=8.7Hz, 1H), 7.61-7.52
(m, 1H), 7.41 (t,J =78 Hz,
7 2H), 722 (t,J=74Hz, 2H), | AA |

(18,38)-3-((6-(3- L 4((4-
o1 ) 3 2] 7] §1-2-4lyof ] )
wg)o] £ AHE-5-9) 9 2] W-3-9))

S AN B R H-17F 2B

7.15(d,J = 7.9 Hz, 2H), 6.15 -
6.04 (m, 1H), 4.82 (s, 1H),
4,35 (brs, 2H), 2.64 (br s, 1H),
2.24 (brs, 3H), 2.13 - 1.45 (m,
8H). hLPA1 ICso= 6.0 nM.
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[0684]

(18,38)-3-((6-(3-M1 & -4-(((4-v & -6-
d o2 d-2-¢)
ofu] mym |)o] HAFE-5-4) ¥ 2 d-3-
DY ANAFZ A7 2 52

LCMS, [M +H]" = 500.4;

'H NMR (500 MHz, DMSO-
ds) 5851 (s, 1H), 7.91 (s, 2H),
7.86 (d,J=8.7 Hz, 1H), 7.62
(d,J=9.0Hz, 1H), 7.36 (d, J
=71.9 Hz, 4H), 7.05 (s, 1H),
495 -4.65 (m, 3H), 2.67 -
2.58 (m, 1H), 2.33 (br s, 3H),
2.26 (s, 3H), 2.00 - 1.46 (m,
8H);

hLPA1 ICs0= 16 nM.

2 A a1

(18,38)-3-((6-(3-™ & -4-(((4-7 & -6-
4] 31 2] 7 1 2-2d

o ey vl o] £ A} -5-91) 3 2] €3

919 A) A % B AL 172 52

LCMS, [M +H]' = 516.1;

'H NMR (500 MHz, DMSO-
ds) 5843 (s, 1H), 7.82(d, J =
8.6 Hz, 1H), 7.59 (d, J= 8.7
Hz, 1H), 7.39 (t,J="7.7 Hz,
2H), 7.21 (t,J = 7.5 Hz, 1H),
7.12 (br s, 3H), 5.95 (s, 1H),
4.80 (s, 1H), 4.56 (br s, 2H),
2.61-2.58 (m, 1H), 2.30 (brs,
3H), 2.11 (s, 3H), 1.96 - 1.46
(m, 8H);

hLPA1 ICso= 20 nM.

A Ao 1

10

(18,39)3((6-(4-(4-N Bz 2 g
¥ 2] v ¢-2-Qyo}n) 1) e E)-3-
vl o] SAHE-5-9) 9 2 1 -3-9))
LANWAN R A -FFEE A A

LCMS, [M +H]" = 450.3;

IH NMR (500 MHz, 'H NMR
(500 MHz, DMSO-ds) & 8.47
(d,J=2.9 Hz, 1H), $.02 (s,
1H), 7.84 (d, J= 8.7 Hz, 1H),
759 (dd, J = 8.9, 2.8 Hz, 1H),
7.09 (s, 1H), 6.48 (d,J=5.0
Hz, 1H), 4.84 (m, 1H), 4.64 (d,
J=58Hz, 2H), 2.69 - 2.61
(m, 1H), 2.28 (s, 3H), 2.01 -
1.45 (m, 9H), 0.77 (d, J = 47.4
Hz, 4H);

hLPA1 ICso= 18 nM.

A ]

_82_

5

10-2828422



[0685]

11

(18,39)-3-((6-(4-(((4-0] - X 2 Z 1] 6-

g 3] 2] o] -2-d)obr] ) w e 34
8 o] FA1E-5- ) B -3
SANA EZ 172 AL

LCMS, [M +H|" = 482.1:

'"HNMR (500 MHz, DMSO-
ds) 88.45 (s, 1H), 7.82 (d, J =
8.7Hz, 1H), 7.64 (d,J=88
Hz, 1H), 5.79 (s, 1H), 4.78 (s,
1H), 4.68 (s, 2H), 2.48 - 2.41
(m, 1H), 2.30 (s, 3H), 2.06 (m,
3H), 2.03 - 1.39 (m, 8H), 1.03
(brs, 6H). (0] A3 2 2£ 2] 7]
Ao vel b A &

A A= Q8] FEH A k),
hLPA1ICso= 17 nM.

AA 1

12

(18.38)-3+((6-(3-M1 A 4-(((4-7 & -6-
(3190 219 -1-9) 9] 2] ] -2
hyotr ) e) o] HAE-5-<) ¥ 2] d-3-
DyEANA F A7 2 5212

LCMS, [M +H|" = 507.4:

'HNMR (500 MHz, DMSO-
ds) 58.48 (d, J=2.8 Hz, 1H),
784 (d,J=8.7Hz, 1H), 7.60
(dd, J=8.8,2.9 Hz, 1H), 5.87
(s, 1H), 4.83 (s, 1H), 4.63 (s,
2H), 2.67 - 2.58 (m, 1H), 2.31
(s, 3H), 2.02 (s, 3H), 1.96 -
1.24 (m, 14H). (471 2]

31912 ¥l NCH, G4 A= =
A= Q18] FZAH A g2,

hLPA1 ICso= 1100 nM.

Al 1

13

(18,38)-3-((6-(3-71 & -4-(((4-(¥) 2] &1 -2-
)3 2 H | -2-9) ofH] )
wl ") o] HAFE-5-9) ] 2] | -3-¢)
SAhA AT 2 BN

LCMS, [M + H]" = 487.3;

'H NMR (500 MHz,
GRRET2d) 5884 (d,J=
4.7Hz, 1H), 8.58 (d,J=2.8
Hz, 1H), 8.39 -8.31 (m, 2H),
7.97 - 7.86 (m, 3H), 7.59 (dd,
J=176,49Hz, 1H), 7.41 (dd,
J=8.8,2.8 Hz, 1H), 5.08 -
4.95 (m, 2H), 4.81 (s, 1H),
2.94 (tt,J = 8.8, 4.6 Hz, 1H),
2.49 (s, 3H), 2.15 - 1.62 (m,
8H);

hLPA1 ICso= 32 nM.

ERE

_83_

5

10-2828422



[0686]
[0687]

[0688]
[0689]

[0690]

[0691]

SSS0l 10-2828422

g/ LCMS, [M + H]" =501.2;
3 'H NMR (600 MHz, DMSO-
N ds) 8 8.66 (d,J=4.7 Hz, 1H),
8.47-8.39 (m, 1H), 8.11 (brs,
oY 1H), 7.72 (d, J = 8.6 Hz, 1H),
14 N= 754(d,J=87Hz 1H),749 | AAd 1
(d,J =53 Hz, 2H), 5.01 - 4.70
(m, 3H), 2.67 - 2.59 (m, 1H),
2.46 (s, 3H), 2.32 (s, 3H), 2.07
(1838)34(2- 1 D-6-3- Fdo(a- | - 143 (mo BH:
(FYd-2-2)y g nd-2-2) hLPA1 ICso= 64 nM.
opn| i yH &) o) S AFE-5-) 7] 2] W3-
A) G AN &R A 41T 2 B 2
LCMS, [M + H]" = 499.9;
'H NMR (500 MHz, DMSO-
ds) §8.43 (d,J=2.9 Hz, 1H),
8.17 (s, 1H), 7.84 (d, J= 8.7
Hz, 1H), 7.54 (d,J= 8.5 Hz,
1H), 7.49 - 7.44 (m, 2H), 7.42
15 -7.32 (m, 2H), 7.09 (s, 1H), EADAES B
4.79 (s, 1H), 4.65 (d, J= 6.0
Hz, 2H), 2.66 - 2.57 (m, 1H),
227 (s. 3H), 2.08 (s, 3H), 2.06
(18.38)-3-((6-(3-H D 4-(((5-H D -4- - 144 (m, 8H);
b REES R = IR hLPA1 ICso= 4.9 nM.
ofr] )y ) o] S AFE-5-2) ¥ 2 |l -3-
DEANAERA-1-7F 2R AL

Alell 16, (1R,38)-3-((6-(3-mE-4-(((4- ¥ g -2-< ) opn| =) v D ) o] SALE-5-) 9] 2 A -3- ) S A] ) Al

/KE]
TR EE R

N, 3ol DMF (1.5 mL) & 4-sdog]nd-2-0}31 (59 mg, 0.34 mmol)e] 0C EFE] Nall (¥ & 60% w2t
14 mg, 0.35 mmol)& 7}ttt REEES 0ColA 30 &<t adtslar, 7 % FkA 1 (50 mg, 0.11 mmo
DE JA7psgnt. 9 ES ALo® JMeEES shal, AZoA] 1A7F B¢ wuksgitk. LSy &% &40l
3] ARHASS e EFES AT St wF5A71A, AHES AAE LO/NSA 9Js) sty 21
Pl oAl B A C18, 19 x 200 mm, 5-um YAk o] A 5:95 MeCN:H,0, 10-mM <=4 NH,0Ac %3 ol&4
B: 95:5 MeCN:H:0, 10-mM <=4 NH,0Ac ¥3F; 7uf: 304l 23 20-65% B, ©]o]A 100% BolA 5- f+A; %
20 nL/¥&& AR&ste] ATt

o
= =
Al BHEE (7.8 mg, 13% T&)S T SURA F533AT.

m\‘i

LONS, [+ = 486.2.

HNR (500 MHz, DMSO-ds) & 8.51 (d, J=2.4 Hz, 1H), 8.40 - 8.30 (m, 1H), 7.97 (br s, 2H), 7.87 (d,

J=8.9 Hz, 1H), 7.64 (br dd, J=8.7, 2.6 Hz, 1H), 7.52 - 7.34 (m, 4H), 7.17 (br d, J=5.2 Hz, 1H), 4.95 -
4.73 (br s, 2H), 4.58 (m, 1H), 2.49 - 2.43 (m, 1H), 2.39 - 2.27 (m, 4H), 2.14 - 2.05 (m, 1H), 1.94 -
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[0692]

[0693]

[0694]
[0695]

[0696]

[0697]

SEE06] 10-2828422
1.79 (m, 2H), 1.52 - 1.21 (m, 4H).
hLPA1 IC50 = 14 nM.

AR 17, (18,35)-3-((6-(4-(((4-oN 541 7] 2] v §1-2-1 ) obv] 1 ) o € )-3- ] o] 45 A 591 )-2- vl & ¢ -
3-9) S A A FE S A-1-7h 2 2

‘\
N
N/
o7 N/k\ )
N= N

n-BuOH (0.4 mL) ZF 74 2 (10 mg, 0.03 mmol)e] &oHo] Ao|x 2-F &= -4-o A5 g|n|

0.04 mmol) % iProNEt (0.02 mL, 0.10 mmol)E X 7}alsith. E3ES 180TolA 80% &oF wwkdl ofs, A2
o YZAIZ T, LiOH.H0 (5.5 mg, 0.13 mmol) % THF (0.8 mL)/MeOH (0.4 mL)/H:0 (0.4 mL)E F7}8haL,
S A2 WA wwkelgity.  wt o w&A7]2, H,0 (5 nL)&E FAsta, pHE IN
A HClS AFE3Fe] ~52 ZFA3sar, EtOAc (3 x 5 mL)®E 53} . <4
I, Az MgSopA71a, AE 6}011 FEANAT. = AAES GAE LC/MSel 93 sy =
217 €18, 19 x 200 mm, 5-um Y=AF; o] FA A: 5:95 MeCN:H,0, 0.1% TFA ¥3F; o]ZA B: 95:5 MeCN:H,0,
0.1% TFA X3&F; Fuf: 20%] A=A 15-55% B, ©]o]A] 100% BellA 4-% f%]; 52: 20 mL/ES A1-83te] A A

il

S, AN YRS FAAL wAs B, G4 SUE FA ARAAE A A U, 008§

l

=
oo
oo
]

=1

e A s

tlo

o

g (2 mL)E AF
7 A48y dxnB

LONS, [ = 468.2.

HNIR (500 MHz, DMSO-d¢) & 8.05 (br d, J=5.8 Hz, 1H), 7.72 (d, J=8.6 Hz, 1H), 7.53 (br d, J=8.8 Hz,

1H), 6.25 (br d, J=6.2 Hz, 1H), 4.88 - 4.75 (m, 3H), 4.25 (q, J=6.9 Hz, 2H), 2.68 - 2.58 (m, 1H), 2.45
(s, 8H), 2.31 (s, 3H), 2.06 - 1.45 (m, 8H), 1.22 (br t, J=7.0 Hz, 3H).
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[0698]

[0699]

hLPA1 IC5() = 26 nM.

Ex#

A & A=A T o] E

4T

ur
z
i)

18

NZN\_F
M*NY/NA

(18,38)-3-((6-(4-((3-= F Q.= -4-
(o1& 2ol myF g uH-2-d
o} r] =y @)-3-1) & 0] A} ZE5-Y)-2-
€3 2] |-3-2) & A Al F 2 A1 -
T2 A4

LCMS, [M+H]" =499 3;
'HNMR (500 MHz,
DMSO-ds) 6 8.88 (brs, 1H),
7.93 (brd, J=5.2 Hz, 1H),
7.74 (br d, J=8.5 Hz, 1H),
7.56 (br d, J=8.9 Hz, 1H),
491 -4.76 (m, 3H), 2.65 -
2.58 (m, 1H), 2.45 (s, 3H),
2.30 (s, 3H),2.08 - 1.41 (m,
8H), 1.01 (br s, 6H), (IPr
719} a-CHE = A=
Qlal FAE A ),

hLPAT ICso= 88 nM.

A 5

19

(18,38)-3-((6-(4-((4- N F T2
13,5-E 2 o} 7 2-2)o} 1] i)y E)-3-
v g o] ZpabE-5-2)-2-H E -] 2] 13-

o) A A E B 172 A

LCMS, [M+H]" = 465.2;
IHNMR (500 MHz,
DMSO-ds) 5 8.42 - 822 (m,
1H), 7.94 (br s, 1H), 7.71 (d,
J=8.6 Hz, 1H), 7.53 (d,
J=8.7 Hz, 1H), 4.86 - 4.69
(m, 3H), 2.70 - 2.62 (m,
1H), 2.46 (s, 3H), 2.30 (s,
3H), 2.08 - 2.00 (m, 1H),
1.93 - 1.48 (m, 8H), 1.01 -
0.85 (m, 4H);

hLPA1 ICs0=76 nM.

A 2

20

(18.38)-3-((6-(4-(((4-H = = 7-H-1,3,5-
Egjopd-2-g)obr] ey €)-3-
v g o] ZpabE-5-2)-2-H E -] 2] 13-
Ay ANA E 2 A1 7F 2 AL

LCMS, [M+H]™=479.1;
'"HNMR (500 MHz,
DMSO-ds) 6 8.58 - 8.33 (m,
1H), 8.16 (br s, 1H), 7.71 (br
d, J=8.2 Hz, 1H), 7.52 (br d,
J=8.9Hz, 1H), 4.87 -4.68
(m, 3H), 3.44 -3.22 (m,
1H), 2.67 - 2.59 (m, 1H),
2.45-2.40 (m, 3H), 2.33 -
2.28 (m, 3H), 2.25 - 1.42
(m, 14H);

hLPA1 IC50= 64 l’lM.

A el 2

_86_

5

10-2828422



[0700]

LCMS, [M+H]" = 493.3;
'HNMR (500 MHz,
DMSO-ds) & 8.58 - 8.29 (m,
2H), 7.76 - 7.69 (m, 1H),
7.54 (br d, J=8.5 Hz, 1H),

21 4.88 - 4.74 (m, 3H), 3.00 - A Ao 2
2.78 (m, 1H), 2.67 - 2.59
(m, 1H), 2.45 -2.41 (m,
(IS38)3-(6-(-(@- A B AT 35 | s 0 St 207
selop2-eho ) s )3- A 1Cg = 60 M.
v o] HAME-5-2)-2-H) -] 2] | -3- )
) A F 2 AL 172 5
\“OWVOH LCMS, [M+H]" = 485.3;
0 'HNMR (500 MHz,
0 DMSO0-ds) & 8.39 (br d,
J=4.6 Hz, 1H), 8.09 - 7.95
. (m, 2H), 7.73 (br d, J=8.2
= Hz, 2H), 7.65 (m, 1H), 7.53 |
2 0NN -7.41 (m, 3H), 7.20 (br d, Axe
N={ H N J=4.9 Hz, 1H). 7.11 (br d,
J=8.2 Hz, 2H), 4.76 - 4.69
m, 1H), 4.57 (br s, 2H),
(#)-E #2-3(4-G-7 H-4-(((4- g,64 -Hz),ss (m,( 1H), 2Hz) 1,
g 2] v H-2-yofr] i) 3H), 1.93 - 1.45 (m, 8H);
] &) o] & AFE-5-) ) 35 A)) hLPA1 ICso=47 nM.
REEE RAEEEP
LCMS, [M+H]" = 454.1;
'HNMR (500 MHz,
DMSO-ds) & 8.47 (d, J=2.2
Hz, 1H), 7.99 (br d, J=5.5
Hz, 1H), 7.84 (d, J=8.8 Hz,
1H), 7.59 (dd, J=8.7, 2.4 Hz,
23 1H), 6.01 (d,/=5.7 Hz, 1H), | AA1dl5

(18,38)-3-((6-(4-(((4-N Z A -3 2] W] .-
2-yo}m] e yuf ©l)-3-u & o] A} =5
D 3-) S ANA 2R A1
7h2 522k

4.83 (brs, 1H), 4.71 (brs,
2H), 4.18 - 4.08 (m, 2H),
273 -2.64 (m, 1H), 2.31 (s,
3H), 2.02 - 1.50 (m, 8H),
1.19 (brt, J=6.9 Hz, 3H):
hLPA1 ICso= 14 nM.
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[0701]

24

o
¥yl

(18,38)-3-((6-(4-((5-Z 72 224-
(Ol 2=z 2 opv) )3 2] H-2-9))
opr] )] )-3-1) | o] Fp A} -5
)3 20 3-) S AN A F R A1
Fh2 B4

LCMS, [M+H]" = 485.1;
'HNMR (500 MHz,
DMSO-ds) 5 8.46 (d, J=2.4
Hz, 1H), 7.94 - 7.84 (m,

2H), 7.63 (dd, J=8.7, 2.7 Hz,

1H), 4.88 - 4.73 (m, 3H),
4.16-4.03 (m, 1H), 2.73 -
2.63 (m, 1H), 2.32 (s, 3H),
2.03 - 1.50 (m, 8H), 1.08 (d,
J=6.6 Hz, 6H):

hLPA1 ICso=32 nM.

A5

25

((18,38)-3-((6-(4-((4-H ZFE 2 2 -
1.3,5-E 2] obxl2-d)ofr) o)y v E)-3-
g o] S AFE-5-2) 5] 2] 1 -3-2)
AN F R A-1-TF2 5 A

LCMS, [M+H]* =451.1;
1H NMR (400 MHz,
FRRE2-d)5875 G,
0.5H), 8.58 (s, 0.5H), 8.47 -
8.43 (m, 1H), 7.95 - 7.90
(m, 1H), 7.44 - 7.38 (m,
1H), 4.86 - 4.68 (m, 3H),
2.98 -2.87 (m, 1H), 2.46 -
2.40 (m, 3H), 2.36-2.19
(m, 1H), 2.15 - 1.59 (m,
8H), 1.47 - 1.30 (m, 4H);
hLPA1 ICso=29 nM.

A 2

26

(18.38)-3-((6-(4-(((4-°] AZ = E -1 3,5-
Eg]obxl-2-d)obr] ) ”)-3-7 H -
o] HAFE-5-) ¥ 2 W -3-2) 5 A])
Al ZF 241725 A4

LCMS, [M+H]* = 453.2;
1H NMR (500 MHz,
DMSO0-ds) 5 8.54 - 8.35 (m,
2H), 8.17 - 7.99 (m, 1H),
7.85 (brd, J=8.5 Hz, 1H),
7.61 (brd, J=7.9 Hz, 1H),
4.89 - 4.68 (m, 3H), 2.77 -
2.57 (m, 2H), 2.31 (brs,
3H), 2.01 - 1.48 (m, $H),
1.20 - 1.02 (m, 6H);
hLPA1 ICso=38 nM.
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[0702]
[0703]

[0704]
[0705]

[0706]
[0707]

SE50] 10-2828422

LCMS, [M+H]" = 465.1;
'HNMR (500 MHz,
DMSO0-ds) 5 8.56 - 8.36 (m,
2H), 8.03 - 7.80 (m, 2H),
27 7.59 (br d, J=6.6 Hz, 1H), }1
487-4.69 (. 3H), 355 - | =HI2
3.39 (m, 1H), 2.74 - 2.63
(m, 1H), 2.32 (s, 3H), 2.23 -
(18.38)-3-((6-(4-(((4-X F -1 3 5- | 1.50 (m, 14H);
E ol 2-dyoln| ) El)-3- hLPA1 ICso=33 nM.
W o] 4 AFE5-90) 9] 2] ¥13-9))
SA)AFR A1 B
LCMS, [M+H]" = 479.1;
'HNMR (500 MHz,
DMSO-ds) 5 8.51 - 8.33 (m,
2H), 8.18 - 7.96 (m, 1H),
" 7.87-7.81 (m, 1H), 7.64 -
7.58 (m, 1H), 4.86 - 4.68 A Al 2
(m, 3H), 2.95 - 2.68 (m,
1H), 2.67 - 2.60 (m, 1H),
2.30 (s, 3H), 1.98 - 1.45 (m,
(18, 35) 3-((6-(A-((4-N 2= E -1 3,5- | 16H);
E 7] o}72-2)o}H] )y E)-3- hLPA; ICso= 24 nM.
e o] £AlE-5-2) 9] 2] ¥ -3-2
SANAEZ 172 5 A4
A 29, (£)-A12=-3-(4-(3-"E-4-(((4-FH DI g nd-2-d) SAD) - o] A& -5-) Tl 5A) A2~ Ak}
25251
O OH
o i
o)
N= )
N
O N
N= N

A 30, (£)-EW2-3-(4-(3-MD-4-(((4-A DSV ¥-2-9) S A W) o] HAE-5-9) 54 Z 2 et

N/
o™ O/Q\N/
N

(0.3 mL) & kA 3
GES Ao 127
LE2S 50TCoA] 1A7F

el THF (0.8 mL), H0 (

15 mg, 0.04 mmol)2e] &<o] NaOtBu (4.6 mg, 0.05 mmol)E FH7}slic}h. HH-E-
skaL; o]ojA] 2-F22-4-dd-FAv|d (7.7 mg, 0.04 mmol)S FH7}3}aL,

0, Aoz WZAAFHT. LOSE 54 SA-Igud AGE9] J4&
A mL) 2 LiOH.H0 (13.4 mg, 0.32 mmol)E AoA #H7lslder. wg

ro

O
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[0708]

[0709]

[0710]

[0711]

[0712]

[0713]

[0714]

[0715]

[0716]

SSS0ol 10-2828422

o

AT sol Aeold WAl W e AREES ¥HAYEL, KO (5 )R HASEL, piE IN FA KIS
ALgshe] ~30.% AL, BtOA (3 x 5 ml)E FFSAT. FE 7] FERL 94 2 AFstn, A
2 MgS0)AZIEL, AF ahol B2AAT. = AAES AAE LoNSel ol s 2 2w olxdalx
C18, 19 x 200 mm, 5-pm YA o] Ar 5:95 MeCN:H,0, 10-mM 4~%3 NH,0Ac ¥3F; o]&AF B: 95:5 MeCN:H,0,
10-mM =48 NH,0Ac X3}, tal: 258 A 25-65% B, ©]oJA] 100% BolA] 5-& 4], % 20 mL/ES A3}
of AASAT. HH ANRE FHete ¥

AAld 29 (A1 &2 o] AA; 4.4 mg, 23% F&):

g8 goba, A4 UL Ba AxAR,

LOMS, [M+H]' = 486.0.

' NMR (500 MHz, DMSO-ds) & 8.70 (br d, J=4.9 Hz, 1H), 8.14 (br d, J=7.3 Hz, 2H), 7.80 - 7.70 (m, 3H),

7.46 (s, 3H), 7.15 (br d, J=8.2 Hz, 2H), 5.50 (s, 2H), 4.54 - 4.39 (m, 1H), 2.45 (m, 1H), 2.38 (s,
3H), 2.33 - 2.23 (m, 1H), 2.12 - 2.02 (m, 1H), 1.96 - 1.78 (m, 2H), 1.51 - 1.20 (m, 4H).

hLPA1 ICs = 209 nM.
AN 30 (A2 &2 o)AAA; 3.2 mg, 17% F&):
LOMS, [M+H]' = 486.0.

' NMR (500 MHz, DMSO-ds) & 8.70 (br d, J=4.9 Hz, 1H), 8.14 (br d, J=7.3 Hz, 2H), 7.81 - 7.71 (m, 3H),

7.61 - 7.48 (m, 3H), 7.15 (br d, J=8.2 Hz, 2H), 5.50 (s, 2H), 4.80 - 4.69 (m, 1H), 2.72 - 2.61 (m,
1H), 2.38 (s, 3H), 2.01 - 1.47 (m, 8H).

hLPAT ICs = 47 nM.

o ek
[

—
>,
>
=
e
it
o
>
=
otk
D

[(RA%=] F9

(BAgAN-E=] A7 4

[ HA]
shaka] (I11a) =& (11Dl w2 35HE, Eve 19 Aol ddA, ol ddA, e Add &= ¢
T gvistE:
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N (Illa) = N (IIb)

VoY Y 2 Y= 47 =edom N = (Hola;

7+ 0 T+ NHolaL;

Xk K 2 X'E a7 =ahew R mENolx: o X, X, X, E= X & 27 o3} NelaL;

1

R 2 -C(0)OHe]2L;

Re &2, -0R', -MRR, Crs &7, 6- U 10-9 o}, 6- UlA] 10-9 o}z, 5- x| 10-9 &6 2o},

)

5- A 10-¢) sEl=elE e, 3- WA 8- JtERAEE, 3- WA 8- FFEEAISEEZ, T 4- A 8-

R& 4 B Gy &Zot}
[H73%]
14 (1) & (1)) 18 BFE, T 19 Aol dda, Tuoldda, T2 Ak 8855 4
T SrstE:
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R2a ) R2a
R! R1
0 o)
Kx2 )\ 2
X Y. 4
X3/ N7 ‘yz \)\(3 X
L )\ J\
~7 >z v4~ DR3 ~
0 0
\N/ \N/
(Illa) E=

VoY Y 2 Y= 47 =edom N = (Hola;

7+ 0 T+ NHolaL;

1 2 3

XXX 2 xe g Eymes R we Nolw; v X, XL X, ®

1

R 2 -C(0)OHe]2L;

5- A 10-¢) sEl=eld e, 3- WA 8- JtERAEE, 3- WA 8- tERAISEEZ
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X' % 271 olah7} NolaL;
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Re &2, -0R', -MRR, Crs &7, 6- U 10-9 o}, 6- UlA] 10-9 o}z, 5- x| 10-9 &6 2o},

4=~ WA 8-
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