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d-1H-3 g&-1-9)d)
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A)HE A oFH EAL
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2-(((1s,49)-4-((5-(2~
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M E
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DA FZE ) o=
Aot EAE

219

2-(((1s,48)-4-((4-(3~
ER2-2-FFe=4
9)-5-2-(dEd &3 d)
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A) el S A oFA ExE

220

2-(((1s,48)-4-((5-(2~
(g &wd)dg)-3-51
d-4-m-E¥-1H-7 &
Z-1-HNEEE
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ERo=Wd)-4-Hd-
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OGO,
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A ZF2dA)mEA])oLA
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OGOt
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Q 2N o IH-9g£-1-)H =)
NgzA2) EA) ok
"GKO\/O\)I\OH =4
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Q A noi ERow-4- A9
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O A2 29 ) F Ao}

=4t

231
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EFo2-4-ddsd)-
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E2294)-5-2-(9E
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HeE-1-DHEAF
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oL Ek

239

2-(((1s,49)-4-((5-(2-
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5-(2-v| 5o €E)-4-5)

d-1H-3g&-1-9)d)

A Z2A)HFA]) ot
HEA

241

2-(((1s,49)-4-((4-(2-

Z202-4-Ed)-

5-(2-W-5 A ")-3-5

4-1H-H&E-1-9)4)

A FZ A )e| 5 A]) ok
HEAk

242

2-(((1s,48)-4-((4-(2-

Z2o2-4-ddgHY)-

5-(2-(W"E] 2)ol")-

3-dd-1H-98=&-1-

DDA =) H &
Ao EA

243

2-(((1s,48)-4-((4~(3-
A E5A#d)-5-(2-(9 &

2)l")-3-#d-1H-
F&gE-1-DHEHAZ
2 ) A FA) ot EAL

244

2-((15,49)-4-((4-
23-0EF2=Hd)-
5-(2-( e 2)ele)-
3-39-1H-3]eh-1-
SIL R
A)OHAE

245

2-(((1r,4r)-4-((8-(* o}k
g 2)-4-(3-t 5
Al#ld)-5-3d-1H-5]
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) 2-(((1s,48)-4-((5-(A)
ol e E] 2)-4-(3-1]

S
246 O Y N/\OV o ExHd)-3-74d-1H-
) N Z-1-) A 2
N o\)J\OH 28 20)0) EA) oL 4 24

\
(o)
O 2-(((1s,45)-4-((3-(2-
o %A o] D)-5-(3- 7] =

247 N o Al#d)-4-5d-1H-5
Q & n X BE-1-Qd e
N O"om 9 2) o 5-A))opH EAL

o<

2-(((1s,49)-4-((5-(2-
A EA0")-3-(3-H &
AH9)-4-¥d-1H-3)
FE-1-DHUDE=
A Ay F AN EAL

248

2-(((1s,4s)-4-((4-(3~
EE22-2-ZF =y
9)-5-2-(vE&xYd)
Ne)-3-7d-1H-5 &
Z-1-Dd)NE=Y
A) il F Aok EAL

249

2-(((1s,48)-4-((5-(2~

s
Q & o obvl o A E) 2)-4- ]
250 "‘/'/\O\/O\/U\OH d-3-p-§2-1H-9%

Z-1-AHDAERT

O A) el Z Aok B4

O 2-(((15,49)-4~((5-(2-
/N o =2 A d9)-3,4-9)
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20 2509)-4-514-
1H-5121%-1-2)19)
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O A) | ZAD ok EA
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N o Mg, i

EF-1-D)D)A 229

O F ) EA) ok EAE

OH
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Q //N/\OV \i S == Ao w431 -
292 N 0 OH 3-p-E4-1H-¥ &=
1-DADAN Sz )
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[0551]

[0552] F712, B WHge s 33E 2 3EE o, odE S0 FEYACAAA 2D AL Gl AAAE v Ee 1 Ad
Ueld ol& sgtE2 19 RE A HEHE 4, §ustE 9 53] #3ES 2.

[0553] 2 o] sk a9 3EE2 PR 9 AMEEE= A-E I w3 A wel Alxd 5 9 o]
E g digk oAA-A Ak E A o]F A AAde] yYERdY. HBE 2 gRaE A a“ﬂij.
2 IR Ao o Sy "F At (& Eo], & [Greene, T. W. and Wuts, P. G. M., Protecting
Groups in Organic Synthesis, 3" Edition, 1999 [Wileyll& #x3slH, 1o AR Eo Fauz ¥3ty)

[0554] 2 e ko] 71 gae) ok A gAstse XA wEl MEA oz AMAlE AAH, Eo A
B Ztzko] SgE 2 ARl ekl e] zhzbe l‘i—-ﬁr‘ﬁiﬂoV AR, Zvzke]l AgAfolddA 2 19 EES X
stsl= Ao olaigit, M o]gAA e By (oA, 71 HPLC, F-EYAIGAA &5 A44s &
of o3)) & /N o)ddAe] HEA A (A, ALdolddAY Aay g Tl o) FdAIA
g FXE ohefst wye] 8o o gAdHrt.

[0555] HeZ 9 o 2/xE XE U

[0556] 2ol MAlE PGI2 84 &g =dAd digk 47 9% &% ol9ex, Edd MAE sgeEe 99 F
71 A3k 9L Aolo] g, 2 19 T4 Jidd f&sit. I deE vAdyeR tges X

[0557] 1. # 59 18 (PAH)

[0558] v o ¥t (PAH)S thelAd Heoltt, dua3F, ¥ dase gndy, 2@ A58 PAHIA F7iE v
3 A8to| 7]od3e} (3 [Humbert et al., J. Am. Coll. Cardiol., 2004, 43:13S-24S]).

[0559] Boo] MAlE B dyel dletEe ¥ T m¥Y (PAH) ¥ 29 49 X80 #&3tth. PAHE # 59 1
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[0561]

[0562]

[0563]

[0564]

[0565]

[0566]

[0567]

[0568]

[0569]

[0570]

SSS0ol 10-1707247

dte] 2003 AAl B 71 (WHO) 44 EFol 71AE 7] el # T9 1S X8t 3oz o
saloF sky: Eubdgd PAH (IPAH); 7154 PAH (FPAH); T2 Aleje} AAd PAH (APAH) dAd A g3 2
A¥E PAH,

P
ghat A PAH, ARG A # dera
)3 r = A

H
AdE PAH, E9A4 ¥ Ay PAH, HIV 77
Zeob A¥E PAH, wE THE A E ?

I Avbe PA H frold AW = mAEE i)t AdE PAH.

sehl dv Ao Ave PAE 43F A PAH, CREST (3% 43%, Eﬂo]L:(Raynaud) a4, A% 7%
o, $AURS L 2AURAYD) SR D o, A S FAL QDS AR AL il
WA A PAL, thloks Suldlah <lvbe PAH, chATdw Ak A, W 4—%20.54 Aghe PAIE
s Ao ool wrt.

LRI

-
=
=
Y
ich
f
x,
A
)
()
ot
o
Q
i
i)
-
=
=
>
>
)
o=
o
=
@]
=

FOF AW Ee DA YT A% PAHE 9 AW-sAg A (PVOD)S} Avd PAH R o RAAUES
PANE EFsh 2o olssof dtt.

(A5 E°f, 3 [Simonneau et al., J. Am. Coll. Cardiol., 2004, 43:55-12S]; [McGoon et al., Chest,
2004, 126:14S-34S]; [Rabinovitch, Annu. Rev. Pathol. Mech. Dis., 2007, 2:369-399]; [McLaughlin et
al., Circulation, 2006, 114:1417-1431]; [Strauss et al., Clin. Chest. Med., 2007, 28:127-142];
[Taichman et al., Clin. Chest. Med., 2007, 28:1-22] %+=%)

PAHS} A T59] A3d 2 PAHOl digh PGI2 &A1 E5A19 F& ade] digt SAE vhdl4
[Badesch et al., Ann. Intern. Med., 2000, 132:425-434]°l #|&-%o] At}. PAHS} ot €3 23

g x2 A3k (MCTD), HAl A FF2 (SLE), &2 (Sjoegren) S5 ¥ (REST 59 A4 2 PAH
of th3gt PGI2 F=&A2 aTAL 23t avol] g SAE IHE S22 3 [Humbert et al. Em.%wn

J., 1999, 13:1351-1356]°l #l-&% o] 9lth. PAH®} CREST FF<te 1A 2 PAHOl oidh PGI2 =849 &

Ao Folek gyo] gk A= & [Miwa et al., Int. Heart J., 2007, 48:417-422]°) A& <] Mq.
PAH®} SLEC] ¥ 2 PAHOl wisk PGI2 ~8&A19 asAl9 Fld axd uigt A+ &3 [Robbins et al.,
Chest, 2000, 117:14-18]° A& o] AcTt. PAHS} HIV 719l o4 2 PAHol o3k PGI2 4=8-A]2] &5 A2
3 [Aguilar et al., Am. J. Respir. Crit. Care Med., 2000, 162:1846-1850]¢l

froleh ade] tis A+ £

AsHo] gtk PAHSF AHA A4 A& (AW, ASD, VD 2 S /&) A L PAHOl Widk PGI2
A0 gAY fost adtel I SAE 3 [Rosenzweig et al., Circulation, 1999, 99:1858-1865]¢l
AsHo] k. PAHSF HEZFepd

2 P aAEFeR, ofm A Al OMHOH et SAE EF [Archer et
al., Am. J. Respir. Crit. Care Med., 1998, 158:1061-1067]c] Al&= o] ;. PAHS §-24 =34 =AY
#AgZo] AdAol et SAE & [McGoon et al., Chest, 2004, 126:14-34]0 #| &= o Qrl. PAHS}F H]
Az ABdA et A= 3 [Hoeper et al., Ann. Intern. Med., 1999, 130:506-509]°l A|& % <]
AT, PAHSF Ed mESte] A E PAHol uigh PGIZ FEA9 asAY ol add s A= 4
[Hoeper et al., Eur. Respir. J., 2005, 25:502-508]¢l A|&% o] It}

PAHS] F3o =2+ a5, 345, A4 92 FFo] o (&% [McLaughlin et al., Circulation, 2006,
114:1417-14311).  ERo] 7jA® 2 o] 315HE-2 PAH S4-9] X5 F&3it.

Efoteh(Tawara) &< Rho-7]uhAl, 2F2 GTPase Rhool o]#Eje] 7] A7} dhEC|M 9 Eiramgddl-fid
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s=s4

Rho-71ubA] A
9] AT AR,
Aot HuFoh,

Far 3 5 F<F Rho-71ubAl ojAlAl, 3}

S

i3

:3

=t}
=

1=
5

2 BPSE A
RAE UE

Al

ZH] Rho-7|UAll o

< Al

(BPS)

2}

A}

=
T

A=288 (60 mg/kg)E s.c.

9 (30 mg/kg/Q), BPS (200 pg/kg/¥), ©

L
2

A el A

[Tawara et al., Journal of Cardiovascular Pharmacology (2007),

Fzx).

50(2), 195-200]

(PAH) =

ok
H

g

et}
2l

1Ho

B Ei= Rho-7]upAl A4l e}

o

A=
=

&

[0571]

a4 EYER s|=S24ekA4 (TPH)

[0572]

= TPH1

o]
X
;o_v

gl

oF

1A

s

TPH2.

=

100(23):13525-13530 (2003)].

[0573]

Uz MEZE

= TPHI ¥ ¢

SECIE

i3

ol

et al., Hypertension 49:232-236 (2007)].

5

of 7iAlE PGI2 &

wel

[0574]

[0575]
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[0579]

K
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i3
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AP Aol

[0580]

o] e A=
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=

1o
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=
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[0584]

[0585]

[0586]

[0587]

[0588]

[0589]

[0590]

[0591]

[0592]

[0593]

SSS0ol 10-1707247

PGI2 &A E5A7 4% S dAlste], FFad aHoZA FAAR AsAY Bolzte A7 3
t} (& S0, 3 [Moncada et al., Lancet, 1977, 1 ] Zx). wpg2oA PGl2 &A1Y F4d7 2
o] Aol gk Ao F7HE FEIvhe Aol dlHJATt (F3F [Murata et al., Nature, 1997,
388:678-632]).

PGI2 &A A= o8 o AYF E= T w s, Y ddF, ol
FAEHAs S, AZEUY 9 ofrld Fus AE-AdF =4, 2 %4"3 & Ev 2HE Hjx| o]%
T QPSS AFs=d AHEE § Ak (E E9], 3 [Fetalvero et al., Prostaglandins Other
Lipid Mediat., 2007, 82:109-118]; [Arehart et al., Curr. Med. Chem., 2007, 14:2161-2169]; [Davi et
al., N. Engl. J. Med., 2007, 357:2482-2494]; [Fetalvero et al., Am. J. Physiol. Heart. Circ. Physiol.,
2006, 290:H1337-H1346]; [Murata et al., Nature, 1997, 388:678-682]; [Wang et al., Proc. Natl. Acad.
Sci. USA, 2006, 103:14507-14512]; [Xiao et al., Circulation, 2001, 104:2210-2215]; [McCormick et al.,
Biochem. Soc. Trans., 2007, 35:910-911]; [Arehart et al., Circ. Res., 2008, 102(8), 986-93] =)

PGI2 84 AeAe T3 dE5oz Ty dH& OH e, dF 5o 2A-F% Edhanix=al A5 (t-
2 AREEC], M o]%F T S A2 7|soldemiY AYES e A4 #ds™ 49
g 225Y 2w ?}%%2&—‘%15194 1% & ATE + Ak, PGI2 F&A E5A
= of ¢-EFAE (HER E), o7|28d (HaJdad), £ 13l AHelA & st
z3tEel g4y gl AR F Aok (dE 5], 9 [Chan., J. Nutr., 1998, 128:1593-1596];
Mardla et al., Platelets, 2004, 15:319-324]; [Bernabei et al., Ann. Thorac. Surg., 1995, 59:149-153];
Gainza et al., J. Nephrol., 2006, 19:648-655] ).

t
rob
2,
PR
mln

B9lo] AN PGI2 £8A BEAE AE Fol 4] Y A0E AVHA @ HSFAM $Y au
AR5Ed AR APANPoRA FUAT WS AR St DR nAEe] folF AN AT
o mEbA, Ay NG, Bouge 2o ANE P2 £8A E5AE TFshe 2YBL 4w 3
Mol gark DA DA Folshs AL T, A7 B Baw S FRAE PHL AT
o v AAgHAA, B ouEe Bl ANE P12 £8A E5AE £FAE 24T BY BY A8,
AT, Quby HF B, YAF, EF, DY AE, Bt a9 999 S w7t AL BANA Fol
S A BFeE, ) BANA ] RS Anse U AFe

F7be) AAGEelA, B oaEe Bl AAE P2 44 BEAE TS 29ES AR4PE £ B
W 33 5% B4 EE DY AB0R nEWE B A G4 8ol Ak Al Felsh: A
& T, ) BN BA Ao AW B2AIE PHL ATV

& 7826 , = = A = ™ = Bex Aot} o= H|=ZS
]7—"%@ 0431 7kl A o AP d]lolth. 4ol ARgE 8of ofHlEA e AT BET Ax R A9
el el Y F4S dorle A R T3 719 T FolE ek AL olsfsofF drt.
PI2 58719 EEAV} FHEAEUAHE, AN B AAZ ORI WSS FolT + g Ao I

A=At (3 [Arehart et al., Curr. Med. Chem., 2007, 14:2161-2169]; [Stitham et al., Prostaglandins
Other Lipid Mediat., 2007, 82:95-108]; [Fries et al., Hematology Am. Soc. Hematol. Educ. Program,
2005, :445-451]1; [Egan et al., Science, 2004, 306:1954-1957]; [Kobayashi et al., J. Clin. Invest.,
2004, 114:784-794]1; [Arehart et al., Circ. Res., 2008, 102(8), 986-93]).

PGI2 F&A AaAdge] Asglo] 7t A olHEAEATE 757 HAoR AAR = FHeR, = PGI2 T8

Aol AFAZF AT A olelFAEAToREEH HEE Hod & Qe Aoz FAHRTE (3 [Arehart

et al., Circ. Res., 2008, 102(8), 986-93]).

%%ﬂ7wwlLHW&Jﬂﬁ%%OM%ﬂEJ%ﬂ%ﬂi%%Q:HJ%%ﬂiﬁw L3t uhEhA, I
X

= =
AAGFHA A, 2 EE e 1] B_T)”Z'ﬂ’g‘ st i*é%% obHlFA T d ke A =7}
o 1__
= oy

obel £ 5

mv &l d@

oX, oﬁ rlr
e
tlo i%;

ﬂe T 24
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[0594]

[0595]

[0596]

[0597]

[0598]

[0599]

[0600]

[0601]

b Bag AN Felshs Ae T, 4] BANA HHBHENLRF FHE Anste WP A

u}%f_oﬂﬁ PGIZ ¢ zﬂA T4 Aol ddErd 7l
[Takahashl et al., Br J Pharmacol., 2002, 137:315-322]).

= YolMe FH-AA FAA AT V)5S AT HejgozH (%L [Idzko et al., . Clin. Invest.,
2007, 117:464-472]; [Zhou et al., J. Immunol., 2007, 178:702-710]; [Jaffar et al., J. Immunol., 2007,
179:6193-6203]; [Jozefowski et al., Int. Immunopharmacol., 2003, 3:865-878]), 723} whrA| F<tel] #|x=
e dAe e AT F S B ol ofy] @Al Etel ATE B HAFA HAY Fo 5AS 9
A 4 e Aoz FQAFAJY (& [Idzko et al., J. Clin. Invest., 2007, 117:464-472]; [Nagao et
1., Am. J. Respir. Cell Mol. Biol., 2003, 29:314-320]). Z#r3}% w}g-2o|A] 22} oF7] E<tol] 7| &= X4
& Aze]l Aol ofd A AEY 4F Holddl o5 ¢bds] IHHE F e aIEA Ao BRE 54
A AAE AASH] WL, o5 AEE duEr)d 1A A 2 FA @A & velA T8t (3 [van
Rijt et al., J. Exp. Med., 2005, 201:981-991]). =3, PGI2 F&A1¢ &SA7F Ak #AxE 24 Eol| 23k
HAAZ=A ANEF] EHE JA4T & 9= Ziii gy At (3 [Raychaudhuri et al., J. Biol. Chem.,
2002, 277:33344-33348]). &9l 7jAE 2 2 4 shehe2 &*494 A& 3 e 1*‘4 A gl F8&atet.
uhebs], R AR el A S A = = 24ES A9 ATt
a3k Ao A Fo 0}% 7l Ef‘c}é}i, e fﬂfz}oﬂﬁ ﬁﬂ% A 25t WHE ATttt F71e] AAGE
A2 249 X857t dagh sA A Fosi= A

B
«
] O
=

Fl

agFTel el §ES, Addd T ‘?jli AdHE (OPN), T AdE<s (ON) 2 I 3o
< (DR)] EH7|de] Fa ddolxwt, Ty dAolM e Frtd dars R o &7 T3 243 03
O~ 1

e

[e} [e]
Atk (3 [Cameron et al., Naunyn Schmiedebergs Arch. Pharmacol.,
-614 o G A dooleks FXA7, 4% §HS AT, TAER 3
vJ H**"’ %h%*é P ol o 4= vk (3 [Cameron, Diabetologia, 2001, 44:1973-1988]).

Bl E R A4 Tx A4 AR AAde dY 2 94

gﬂ
~
[
o[
r
i
BN
u
2
|
ofl
kr
ok
=5

O

o At (&3 [Cotter et al., Naunyn Schmiedebergs Arch. Pharmacol., 1993,
347:534—540]). g T2 AR A RmolA PGI2 # Aol asAel ok avel digt F7ke] TA
+ =% [Hotta et al. (Diabetes, 1996, 45:361-366)1, [Ueno et al. (Jpn. J. Pharmacol., 1996, 70:177-
182)], [Ueno et al. (Life Sci., 1996, 59:PL105-PL110)], [Hotta et al. (Prostaglandins, 1995, 49:339-
349)], [Shindo et al. (Prostaglandins, 1991, 41:85-96)], [Okuda et al. (Prostaglandins, 1996, 52:375-
384)], 2 [Koike et al. (FASEB J., 2003, 17:779-781)]¢] &=l vk, DA AgWFo xg5lA
PGI2 &A1 asAY Fod axe] dist A= &3 [Owada et al. (Nephron, 2002, 92:7838-796)] %
[Yamashita et al. (Diabetes Res. Clin. Pract., 2002, 57:149-161)]¢] Al-&=o] Att. Py oS
AgolA PGI2 &A1 A Foldt &»}011 et ZAE & [Yamagishi et al. (Mol. Med., 2002,
8:546-550)], [Burnette et al. (Exp. Eye Res., 2006, 83:1359-1365)] ¥ [Hotta et al. (Diabetes, 1996,
45:361-366) ]l A&l Ak, PGI2 F8AY a5A7F G FAAA F7Fd T4 YA AA-a (TNF-a)

FEES AL F Y Aom FEgla, o]E PGI2 F£&A9 E5AU G FH= 23S wx| st
7148k = 9l&S AJAbET} (3 [Fujiwara et al., Exp. Clin. Endocrinol. Diabetes, 2004, 112:390-394]).
6. =%

D e A QF (I0P)& HAEAZ = o, wabd sUgde A=
oyng) o o8] &3 [Hoyng et al., Invest. Ophthalmol. Vis.
Sci ., 1987, 2

aget

- 108 -



[0602]

[0603]

[0604]

[0605]
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PGI2 =89 aeAE g3 1A% =4, g3 olg, E o ndte] /e dist &S 2= oz 9l
Ak (d= E9], £33 [Strauss et al., Clin Chest Med., 2007, 28:127-142]; [Driscoll et al., Expert

g

Opin. Pharmacother., 2008, 9:65-81] #x). xdYe] A go|A PGI2 +&A9 aTA §43 ave] ust

7% %8 [Yamada et al. (Peptides, 2008, 29:412-418)]o] A|&%o] S}, PGI2 F&AS a5A7t = 3

d2HE o = Jue S £ [Dogan et al. (Gen. Pharmacol., 1996, 27:1163-1166)] X [Fang et

al. (J. Cereb. Blood Flow Metab., 2006, 26:491-501)]¢] A|&% o] )

8. 995 8¥

FASA = st FEHE f8] AWETt. dE 5o, 934 HFoA o5 FEAQ {IAHE WaEste o

S daA7ed AFEEY. PGI2 84 A 958 A, d-9F5 S EA FAH ABEAY F

ATHE SAZE Ak PGI2 A aeAVt AEFA AEF] F AR (AHFT-12 (1L-12), T H
el slskalEd Tl

Ab R1A=a (INF-a, IL-la, IL-6, WAAME 54 @9d-1¢43 (MIP-1a S

(MCP-1)) A7 = T2 A T AE A= 7[ed dAT = de= Aoz AAHUAY (Z8 [Jozefowski et
al., Int. Immunopharmacol., 2003, 865-878]; [Zhou et al., J. Immunol., 2007, 178:702-710]; [Nagao et
al., Am. J. Respir. Cell Mol. Biol., 2003, 29:314-320]; [Idzko et al., J. Clin. Invest., 2007,
117:464-472]1). PGI2 F&AS] EeA7E Al o3 HASTA A= (INF-a, IL-18, IL-6, I
PAME 2= AR (GM-CSF)) S AT 4 dv= Aoz AAFHAY (£4 [Raychaudhuri et al., J.
Biol. Chem., 2002, 277:33344-33348]; [Czeslick et al., Eur. J. Clin. Invest., 2003, 33:1013-1017]; [Di
Renzo et al., Prostaglandin Leukot. Essent. Fatty Acids, 2005, 73:405-410]; [Shinomiya et al.,
Biochem. Pharmacol., 2001, 61:1153-1160]). PGI2 F&A e AFA} FAG Axe st F-AFAH AEF}
el (IL-10) S A= F e Aoz AU (+d [Jozefowski et al., Int. Immunopharmacol.,
2003, 865-8781; [Zhou et al., J. Immunol., 2007, 178:702-710]). PGI2 =&A9] &SA7} hAHEo| <7
G- AETS (IL-10) AAES AT 4 Ade ez EAHAY (£ [Shinomiya et al., Biochenm.
Pharmacol., 2001, 61:1153-11601). PGI2 s=&A1¢] &%sA7} M (D4 Th2 T AIE)e] AXAL (CCLIT)-
Fred FIEES AT F de AR FAEAT (£ [Jaffar et al., J. Immunol., 2007, 179:6193-
6203]). PGI2 F&A S &E5A7L olHEFAEN A S, dAd olHEAAIHNFTLERH BIEE RS F e
Aoz FAHArt (& [Arehart et al., Curr. Med. Chem., 2007, 14:2161-2169]; [Stitham et al.,
Prostaglandins Other Lipid Mediat., 2007, 82:95-108]; [Fries et al., Hematology Am. Soc. Hematol.
Educ. Program, 2005, :445-451]; [Egan et al., Science, 2004, 306:1954-1957]; [Kobayashi et al., J.
Clin. Invest., 2004, 114:784-794]; [Arehart et al., Circ. Res., 2008, 102(8), 986-93]). PGI2 4§ <]
BE2EAZE HAAS A & e e EIHAT (@ [Idzko et al., J. Clin. Invest., 2007,
117:464-472]; [Jaffar et al., J. Immunol., 2007, 179:6193-6203]; [Nagao et al., Am. J. Respir. Cell.
Mol. Biol., 2003, 29:314-320]). PGI2 &9 &eA7F A28 T Aol A NF-a BES FA2aAZL F
= Aoz FAHUY (A [Fujiwara et al., Exp. Clin. Endocrinol. Diabetes, 2004, 112:390-394];
Goya et al., Metabolism, 2003, 52:192-198]). PGI2 &A 9] &sA7} SI-AAF &4 AT & =

32

—

Aoz FelF et (3 [Xiao et al., Circulation, 2001, 104:2210-2215]). PGI2 $&A2 &%A17} A¥
S AT £ g Ao FHAr) (#31 [Cheng et al., Science, 2002, 296:539-5411). PGI2 4+&-A¢]
ATAZ HEA &z HE Rl ¥ d &4 2 435 oI 4 JdE e A (9

—

Harada et al., Shock, 2008, Feb 21 Epub ahead of print]). PGI2 +&A2] &5A47} FrlEls #dEE9S
= el A AAY INF-o A FES AAAE 7 QAL ols H3e] AF Aol A M Adte] 9L
Aoz At (3 [Gao et al., Rheumatol. Int., 2002, 22:45-51]; [Boechme et al., Rheumatol.
Int., 2006, 26:340-347]).

[N

weloll Al 2w setE dF Fod HAaE Al 2 JixE 2 g setee d5A
A8y AdE fFal A58 wheol fold AAaE A wEhA, A5 AAGE A, 2 3E2 2
AR PGI2 84l AeAlE Edshs =S 959 AE7F Bod @A Folss Ae =, I
A dee ARSE WS ATtk AR AAGE A, B I Eddl JHAlE PGI2 A

2=

. T
< IL-12, INF-a, IL-la, IL-1B, IL-6, MIP-1a %+ MCP-1 A3 7A7F Hash 3z}
¥ gAo| A IL-12, TNF-a, IL-la, IL-18, IL-6, MIP-la HE+=
ARG A, 2 EE e B
B

° ° )
= = =4
ZAES INF-a A a7 Ba3 sxjo A Fofste= 2S£

r

o /WA E PGI2 58 FS5A
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[0665]

[0666]

[0667]

[0668]

[0669]

[0670]

[0671]
[0672]

[0673]

[0674]

[0675]

olxE HEHZTORHIOE Qog WYPNI| T, FEHLHOR Na 12 AHgste] 1 AW FFEZ Ay
G

-D. and co-workers in J. Org. Chem., 2002, 67, 943-948]¢]] X 1% o]

B. Az 228 T29x=3: o] Ax= E& [Collier, T. L. and co-workers in J. Labelled Compd.

125

Radiopharm., 1999, 42, S264-S266]° Rl unle} o] HEel Q28 X|d " 1o] TJEHEF s,

C. “IE A8% o} W ezl nEvlols mE: o Wy ANHoR 2 wA whgelth Al wAE
El-odFA et = mis Aol [6E Hol, (CH):SnSn(CH)i1ol EA1 sholl, ol & Eof, Pd %via}
WS (5, PAPRP)]S ol§dte] Et ofd mi sEzold @FS Bal ofY wt sezoly nmEviesg

Aeels Eg-gd7 FA4 FAE AN 7E Aotk tiEAQ WS F& [Le Bas, M.-D. and co-workers

H}
R
in J. Labelled Compd. Radiopharm. 2001, 44, S280-S282]c X 1% w} Jt}.

seta Tao] WAMEAR PGI2 584 ST HFEe] AQ/HAE 9% 230 440l AgE 5 Ao
Ao, A= FYHAL 8 SR (5, AY SFB)e 584 lao) WAN-EAY SRS P12
FEARY ARE BAAZE 1o Sl gal Bk Atk webd, P12 SeAel Adss Aol e
"shetd lao) WAMA-EAE SEE'H AAsE MY agRe sEe a9 A% A8 JHH Fawa
o git.

Wl ¥A SRS P12 eAldl AFHTh. @ AAFeeld, BA SR [0 oF 500 pli kol
3, ® ohe AAFHlA A SRS 10, oF 100 pM vigkelw, ke AxFHelA XA shiEel
ICoe ¢ 10 pM Plwbols, @ vhE AAFejols EA BHEe] 10, oF 1 Ml mwels, = e A
ol A EA AAA 10 F 0.1 p H] ko] t}

AAE At gol, B wwel wel WAt 9o 54 §5 w99 54 A2 £99 dert gk
F7kel mA, old 2 B wgel At 5AE svlshs Axde] A6l weh geiAsels) Wus Holu, o
AL A Ao EHA™, AL EsAE gt

</\1)\]gﬂ>

2 el sgkEd Ui AAH] B & 3 UlA] 99 EAIEHY e, U4 V|sEL 2 AWE dit
of Ax AL8¥ AF} FYI AHoE zler

2 o] setE W 19 S FUtE Sh7] AAldel o5 dgEnt. a7] AAde B IS 7 Zoe)
71 98 AFEHAG, 2 LEE olE AAde] AAMAEd AgE A= gFerh. EUA A 2 sl 7))
H eSS A=25 EZ (CS ChemDraw Ultra) M 7.0.1, L Ex(AutoNom) WA 2.2, BE Ko~ 7
29 SEZ WA 9.0.7¢ wet HHEHAT. 5 AF9 %1 ol ARRE AL, o]y dniHo] FHPAE
&l /A" Ao olsdrt

HONMR) 2# =2 QWP (Quad Nucleus Probe) W3 BBI (Broad Band Inverse) 2
2x(Bruker Avance)-400 ol 7]&31%t).  3lshd o] 7]Zog/\1 FAR-R

F gv) Aol ohal Wk W R (ppm JERTh NIR ofoli thew o] ALgaltk s = UM, d = o
T
A AT, = AU A, 0= A, n = IEE b = 4 DU, b= W FFAL oholaz

g} FAR= 2u)22 AEJALO] A (Smith Synthes1zer) wE= Ay A JEnto] A (Emrys Optimizer) (1}o] 2 EFA|
(Biotage))& ol&3te Fdstact. w5 AZnfeEdy (TLOE A 7F & 60 Fuy (HA(Merck)) “dollA
ata, AAE v F2rtE gy (AR TLCO)E PKEF 287 A 60A 1 mm Zdo|E (EwH(Whatman)) A
ol Fdsla, Ze FRuEIHIE FFE 60, 0.063-0.200 mm (HA)S AR A7l A 2 Abol A

TR, TS A Skl ¥ X (Buechi) A S27] el A ek
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[0676]

[0677]
[0678]

[0679]

[0680]
[0681]

[0682]

[0683]
[0684]

[0685]

[0686]
[0687]

[0688]

[0689]
[0690]

[0691]

SSS0ol 10-1707247

LCMS 333 : HPLC-B3Z: LC-10AD VP, Alm}= Q13.(Shimadzu Inc.); HPLC A]Z=®l AJo]7]: SCL-10A VP, Alm}=
Q1. UW-7AZ7): SPD-10A VP, Alu}= <13, SEMZ#: CIC HIS, PAL, ¥ A}o]AE]F(Leap Scientific);
Ak BAA: BH o)L ~Xgo] FFYS ZEE API 150EX, AB/MDS Sciex; ZAEEo]: g 2~E(Analyst)
1.2.

Ao 1.1 t-FE 2-(((1s,45) -4~ (EASA|HE)A| S Z A ) H F A ) ol M EH o] E] A 2=

GA A (1s,4s)-tolg Al F2FA-1 4-T)7t 28 go|E9 A%,

olgFE (150 mL) F (1s,4s)-AlE232-1,4-T)7t2 7524 (25 g, 145 mmol) 2] €Yo X3+ H,S0, (1 mL)S

ZFskitk. WESES 16 AR BeF SRSl Aeoz WZAIaL, FEAZATY.  AFES EtOAc ¥ X3}
NalCO; 2 F&3tal, G52 MAHstar, MgS0, AollA AxA7]aL, qJ3sdt. oAAES FHAA A4 sgES
(

'H NMR (400 MHz, CDCls) & ppm 1.25
(t, J = 7.14 Hz, 6H), 1.64-1.70 (m, 4H), 1.87-1.92 (m, 4H), 2.44-2.46 (m, 2H), 4.11-1.46
(At%A, J=7.12 Hz, 4H).

A B: (1s,4s)-A|ZF 2321 4-t] o) HEr2 o] A%,
THF (500 mL) & (1s,4s)-telld A|EF2Z3-1 4-T7I2 5 0]E (13.0 g, 56.9 mmol)e] &M FA4sLF
I 2&olA 2 A F %

MEEE (4.54 g, 120 mol)& 0T 274 AAAdY. EREe oF mwretiL, A
b B2 AFHRA, AR, $EAA B4 HFES T 09 (8.2 9A FEIHA.

'H NMR (400 MHz, DMSO-d¢)  ppm 1.27-1.42
(m, 8H), 1.46-1.54 (m, 2H), 3.26-3.31 (m, 4H), 4.27-4.30 (t, J = 5.31 Hz, 2H).

A C: tert-FE 2-(((1s,4s)-4- (B =2 AW EH)A| S 2 A HEA]) olA|H 0| EY A%

v

EFql (200 mL) F (1s,45)-AIZ2&2-1,4-T)d ) vgkE (18.2 g, 126 mmol)<] &l A2 A NaOH (50%
T4, 60 mL) ¥ HEIFEHIEE 82rtol= (2.331 g, 6.31 mmol)ol] o]ojA tert-H-E-2-BEZRolAH O E
(20.50 mL, 139 mmol)E H71etch. g EFES AL 2 AZF B AH3] wweta, oY ofAH o E
92 22 3. B F, $£4 FS2 EtOAc (3 x 30 nb)E FE8AYt. g3 7] 5 NgS0, Aol A

AxA 7o, FFA71a, dejzt A 23 Azviteddqy)z gAste] w4 ¢ d (13.5 g)=A

m{u
o
-
i
to
L

'H NMR (400 MHz, CDCl3) &
ppm 1.35-1.47 (m, 4H), 1.48 (s, 9H), 1.50-1.60 (m, 4H), 1.63-1.74 (m, 1H), 1.79-1.92 (m, 1H), 3.42
(d, J=6.95 Hz, 2H), 3.55 (d, J = 6.82 Hz, 2H), 3.93 (s, 1H), 3.94 (s, 2H).

A D tert-%2 2-(((1s,49)-4-(BASAME) A S 2| 5 ol A H o] E 9] Al

g2 2de (150 mL) 5 tert-58 2-(((1s,4s5)-4-(B=EZFAHEHA S22 H|EA]) oA Eo]E  (12.0 g,
46.4 mmol)e] fMo] Egodoll (4.70 g, 46.4 mmol) 2 4-(tW€olmx=)u g (0.567 g, 4.64 mmol)ol
oloj A 4-vEHlA-1-£Xd FEdol= (8.86 g, 46.4 mmol)E H7}sIch. WL ES Nioﬂﬁ 16 AIZF B9

wwkshglty. s AAsta, AFES EtOAc/H0E FE3IT. 7] FE=& MgS0, ZellA AxA7]1aL, &

FAAY. AFEL 47 A 29 aznEadus gAstel A FHEL A AA (0.5 HRA F53
ATH.
LCMS m/z = 413.1 [M+H]"; 'H NMR (400 MHz, CDCl3) §
ppm 1.28-1.43 (m, 4H), 1.46-1.48 (m, 9H), 1.49-1.56 (m, 4H), 1.76-1.91 (m, 2H), 2.45 (s, 3H), 3.36
(d, J=6.95 Hz, 2H), 3.92 (d, J = 7.05 Hz, 2H), 3.92 (s, 2H), 7.35 (d, J = 8.46 Hz, 2H), 7.78 (d, J =
8.34 Hz, 2H).

AAe 1.20 2-(((1s,48)-4-((4-(3-F 229 d)-5-(HMEE]| 2 )-3-H I-1H-Y g}Z-1-d) v EH A S =22 v| =
AD O EAL (3135 95)9] Az

A AL 4-(B-E 229 d)-5-(MEE 2)-3-d d-1H-v] 2k o] Az
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[0692]

[0693]

[0694]

[0695]

[0696]
[0697]

[0698]

[0699]

[0700]
[0701]

[0702]

[0703]
[0704]

[0705]

[0706]

[0707]

SSS0ol 10-1707247

= THR (10 nl) & 2-(3-F=2=Hd)-1- Jﬂgﬁ El= (5 g, 21.67 mmol)2] &Ao THF & 1.0 M KO-t-Bu2] &
Ao Hrteldn., WREES AR 15 B FoF wuke g, €S, (1.782 g, 23.41 mmol)S H7Iesich. 10

on
5, ey (6.77 g, 47.7 mol)& H7Fetal, WhEES 4 ARE S wwkeglth. whEE-S 33} NaHC0s

ooz AHsta, NgSo, dellAd Ax=AZT. AFES Y st $FA7IAL, IFES 10% AE ofAE ]

ER AzAgsint. 1AE olgSo] AT, sl=2k #=3HE (5.43 g, 108 mmol)& A-2ol4 H7}els
o} HESES 4 AI7F B FFET. HES EFES A sl sFA7]AL, FFES oY oA HolE / &
oz AstAestel BAl HFES WA wA (4.9 9RA FSIAT

LCMS m/z=301.1 [M+H]".
A B 2-(((1s,48)-4-((4-(3-F 22 D)-5-(HEE 2)-3-Hd-1H-9 &} Z-1-L) W E) A FE 3 2 v ZA] ) o} A]
Elbo] Az,

DMF (2 mL) 5 4-(3-F2=29d)-5-(HEE)-3-d<d-1H-12}= (4.98 g, 16.62 mmol)&] &Mo] FAIIUEHF
(0.399 g, 16.62 mmol)E 0Tl ZH7tatdeh. 10 # %o wwkal & tert-F9 2-(((1s,4s)-4-(EA 21

o

eEDAEF R )W EA] oA E (6.86 g, 16.62 mmol)E F7}etx, 40CTE 7123k th. 12 A|ZF FoF w3k
T EES dE olHHIER FEIUL. §7] FEES BY Sl sFA72, FFES 4.0 M HCIZ 8
AZF ok A, E8ES 79t dtol FA)7)aL, HPLCE A AIste] %4 3gE (3.89 2)& 539t

LCMS m/z = 486.1 [M+H]"; '"H NMR (400 MHz,
DMSO-ds) & ppm 1.31-1.50 (m, 8H), 1.74 (m, 1H), 2.14 (m, 1H), 2.31 (s, 3H), 3.52 (d, /= 7.0 Hz,
2H), 3.58 (s, 2H), 4.25 (d, J = 7.5 Hz, 2H), 7.25-7.51 (m, 9H).

Aol 1.30 2-(((1s,4s)-4-((4-(3,4-t) EF 2 29 d)-5-0l| 5 A -3-#H d-1H-F] g} F-1- ) W) A S = 8 ) vl =
A EAE (3HeHE 80) 9 A=
oA A 3-3d-1H-9) 2hE-5(41) -9 A=

o eh-g (100 mL) & Z=2¥ 3-S2-3-dd
E (9.71 g, 194 mmol)< 7‘<47}6}03E} rg_k—g—g 80°C® 2 A7+ ZoF 7tdatar,

ZaadolE (10 g, 48.5 mmol)9 %
o JRRES 20% ¥ oA H|E/EAo 2 HE AAslslo] HA 3FE (6.58 )& TSI

LCMS m/z = 161.08 [M+H]"; '"H NMR
(400 MHz, DMSO-ds) § ppm, 2.32 (br, 2H), 7.32-7.78 (m, 5H),12.1 (s, 1H).

Al B: 5-ol| HA|-3-w d-1H-9] ek 9] Az

N-wgnaZd (7 nl) % 3-3d-1H-9&=5-5(4H) -2 (1.0 g, 6.24 mmol), 011%% (0.288 g, 6.24 mmol) 2
EfFIdEAd (1.638 g, 6.24 mmol)e] &M Tloeolzx T]7t=2EAHo|E (0.988 mL, 6.24 mmol)E 0TCel
A A7 ek, SRS Ao oz e, 2 A7 Eob wukEL). HL%“ H00 Faz, o oA g o]

ER FEoit. FE=S MgSo, ZelA AxA7Ia, A stel sFARATY. AFEE Ak A 2d AR
PtEIH R gAlske] EA4 SHehe (0.89 @) 5

LCMS m/z = 189.19 [M+H]"; '"H NMR (400 MHz, DMSO-dq) & ppm 1.32
(t, J=4.2 Hz, 3H), 4.32 (q, J = 4.2 Hz, 2H), 6.45 (s, 1H), 7.41-7.94 (m, 5H), 11.3 (s, 1H).

WA C: 4-B2E-5- EA-3-wd-10-H &Z 9] A%

gEE29E (20 L) F 5-EA-3-#<-1H-9 2= (1.0 g, 5.31 mmol)e &qo] BE (0.849 g, 5.31 mmo
DS A2olA A7lstict. WgES 2 AZF 5 whksta, 23} NallCo; £d°

A AT, AFES 10% dE ofMElcE/Ato 2 AspA sty A IFES FAU 1A (1.20 g =2A 5
sSltt.

LCMS m/z = 268.07 [M+H]"; "H NMR (400 MHz, DMSO-ds) 8 ppm 1.38 (t, J = 4.2
Hz, 3H), 4.39 (q, J = 4.2 Hz, 2H), 7.45-7.85 (m, SH), 12.4 (s, 1H).

GA D tert-%¥ 2-(((1s,4s5)-4-((4-B 2R -5-0| SA|-3-H I-1H-Y &}Z-1-L ) &) A| S 232 ) | 5 A] ) o} A B
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[0708]

[0709]

[0710]

[0711]

[0712]

[0713]

[0714]

[0715]

[0716]
[0717]

[0718]

[0719]
[0720]

SS=S0ol 10-1707247

o|E Q] A%

DMF (5 mlL) & 4-B2R-5-0o|EA-3-#d-10-9gZ (1.5 g, 5.62 mmol)e] |Mo]| ALor] FiJUEH
(0.135 g, 5.62 mmol)S H7FFQITE. 10 & &< wrkek & DMF (1 mL) 5 tert-F¥ 2-(((1s,4s)-4-(EAX =
AlHE) A 282w 5 Aol A H o] E 62 mmol)9] &HS AoA HrlscE. WHEES 45T
2 8 AZE Fot wukslgith. ERES W00l Za, oE olAH O ER FEIIGT. f7] FEES MgS0, ol

A AxA7)a, A stel FFAZT. ARES A AR AGAste] 1A SEE (1.45 9)= TSI

rE

LCMS m/z = 508.35 [M-+H]".

@A Er 2-(((1s,48)-4-((4-(3,4-HEF 229 d) -5l 5A]-3-d - 1H-¥] &E-1-L) v ) A S = D) v FA] ) of
AEARS] Az

ik (2 mL) F otert-HE 2-(((1s,48)~4-((4-BE ZE -5~ ZA|-3-H - 10-7] 2} &-1-Y) 1E‘)A1%i@1§_)ﬂ1%
ADoAEIO]E (110 mg, 0.217 mmol)e] &Moo LA 3 4-tZFo2HdREA (34.2 mg, 0.217 mmol),
Pd(PPhs), (12.52 mg, 10.84 pmol), & K,CO; (59.9 mg, 0.434 mmol)S H7}s}ich. *&%%% ulo| &2 ¢o]H
2 150TCNA 1.5 A7 B9k AT, EFES oysta, ARES 7 sholl FFHAH %Pvg~ 4.0
M HCI (5 mL)E A3k, 10 AIF &<k ket & wgE8 7% 3t
3l3tE (85 mg)S S5
LCMS m/z =
485.3 [M+H]"; 'H NMR (400 MHz, DMSO-ds) 5 ppm 1.21 (t, J = 4.1 Hz, 3H), 1.30-1.41 (m, 8H),

1.63-1.74 (m, 1H), 2.18-2.23 (m, 1H), 3.49 (d, J = 7.1 Hz, 2H), 3.71 (s, 2H), 3.85 (q, /= 4.1 Hz,
2H), 4.12 (d, J = 7.4 Hz, 2H), 7.76-7.32 (m, 8H).

AAd 1.40 2-(((1s,45)-4-((4-(5-A o} =-2-Z F 2 2 1Y) -5- (2 E 2 )-3-H d-1H-9 - Z-1-d) W eH A Z &
) wEAD A ELL (B13HE 79)9] Az

A A 5-(MEE Q)-3-Hd-1H-9 2}Z£ 9 Ax

THF (150 mL) & ol¥EH= (5.0 g, 41.6 mmol) % CS, (3.17 g, 41.6 mmol)e] &No] FA3IGEF (1.997

g, 83 mmol)& 0ColA H7iskdth.  0TColA 30 ¥ F, WMEES Aoz 7p2sta, 1 AIZF &t wdks

o, 4 AZE 5 RS H&%%% Aoz WzkA7]a, 2o =vek (16.23 g, 104 mmol)S H7}8kaL,

F7F 12 A7 9 BFETh. WS ES WA A, o ofAHER FEEAT. #7] FEES 2 )

o EFAZT. IFES othE (200 mL)® s]Askar, =kl (1.334 g, 41.6 nmol)& FH7bskar, 4 A3F &

oF FFstivh. WA F, EFES S st sFA7IAL, " oMElo]lER FES0T. 7] FEES
ks

ol

= H
MgSO, AellAl AzA|7]a, 7H9F stell HFAIAT. JIRES A7 A 244 A2utEad g2 ZA st
e (6.02 90 F53)

LCMS m/z = 191.37 [M+H]"; "H NMR (400 MHz, DMSO-ds) 3 ppm 2.31
(s, 3H), 6.21 (s, 1H), 7.38-7.56 (m, SH), 12.2 (s, 1H).

A B: 4-8 0 =-5-(WEEQ)-3-Hd-11-9 =9 A=x

THF (20 mL) 2 & (20 mL) < 5-(WEEL)-3-vd-1H-H2+E (1.5 g, 7.88 mmol)2] §Ho] H2orx Q0=
JUEHF (1.182 g, 7.88 mmol), L9X= (3.00 g, 11.83 mmol), = K,C0; (1.634 g, 11.83 mmol)<=

Akt MBS 100CE hesa, 2 A B wasdn, WS 2.0 N £4 HeoahhlEFe
2 ARs, G Sl FHAAT. EFELS oY opMElolER FEFI, NaH0, $Now AHFAG. F
7] FEES NS0, BN AEAV T, A Sl FEAAG. AFEL Uelgt A 2 ARtEadgYE A

slo] EA 33E (2.35 g)S FEFYGT.

LCMS m/z = 317.02 [M+H]"; 'H NMR (400 MHz, DMSO-ds) 8 ppm 2.43 (s, 3H), 7.43-7.79 (m,
5H), 13.5 (s, 1H).

A C otert-FE 2-(((1s,48)~4-((4-8. 2 =-5-(HEE 2 )-3-7 d-1H-T &Z-1-) ) A F 2 ) H EA] ) o}
AEo]E] Az
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[0721]

[0722]

[0723]

[0724]

[0725]
[0726]

[0727]

[0728]
[0729]

[0730]

[0731]

SSS0dl 10-1707247

DMF (3 mL) % 5-(WHEEQ)-3,4-t)3<d- 1H v (100 mg, 0.375 mmol)2] o] A2 FAIIYEF
(9.01 mg, 0.375 mmol)S 7}k, 10 ¥ =<9k wwksk 3 DMF (ImL) = tert-39 2-(((1s,4s)-4-(EAL
A E) A ZF 2 A )W EA]) oL A H o] E (154 mg, 0.375 mmol 4 SAS A2oA HIFSATE. WHSES 45T
7hgstar, 8 Azt Bk muksgith,  WSES M09 FaL, oflE olAHcER FEIIGU. f7] FEES
MgS0, ZdollAd AZxA 7|3, 7 dtoll FFAIAY. IFES Au)st A 724 a2uteadyz FAste] x4 3t
FHE (2,98 9)& 533

LCMS m/z = 557.48 [M+H]".

@A D 2-(((1s,4s)-4-((4-(5-A o} =-2-ZF 0 2 ¥ )-5-(HEHE] 2 )-3-H| d-1-¥] 2} Z-1- W E) A F =
AW EA]) oA EALS] A Z

o2k (2 nl) & tert-F8  2-(((1s,4s8)-4-((4-£. 2 E-5-(HEE 2)-3-H d-1H- 9 & Z-1-d) W) A Z &2 F)
D)W EAD)oLAElO]E (110 mg, 0.198 mmol)e] &do] A2o|r 5-Alol--2-ZF e 2ddB 2 (32.6 ng,
0.198 mmol), Pd(PPhs), (11.42 mg, 9.88 pumol), 2 K,C0; (54.6 mg, 0.395 mmol)S ZH7}8lFtt. ¥H-E8 w}
o] =ZJo] B ZAL shell 150TCellA 1.5 AlZF &<t 7FEsitt.  &E3t=S of#star, 78k stell #FAH. &

S 4.0 M HCL (5 mL)E 10 A1ZF &9t Ageiginy.  E3ES 73 sholl HFHA7)a, HPLCE AAlste] A
E (68 mg)S 53

T S
ool m{u

LCMS m/z =494.5
[M+H]'; "H NMR (400 MHz, DMSO-ds) 8 ppm 1.31-1.40 (m, 8H), 1.60-1.78 (m, 1H), 2.18-2.20
(m, 1H), 2.38 (s, 3H), 3.51 (d, J= 7.0 Hz, 2H), 3.79 (s, 2H), 4.19 (d, J = 7.5 Hz, 2H), 7.21-7.34 (m,
5H), 7.80-7.41 (m, 3H).

AAd 1,50 2-(((1s,45)-4-((4-(F-2-2)-5-(WEHE] 2 )-3-H I-1-¥]| &} Z-1-) W &) A| S = A A ) v FA] ) o}
ANEAL (335 109) 9] Ax

g2k (1 nl) F tert-%F8  2-(((1s,48)-4-((4-8. 9 =-5-(MHE] 2)-3-H -1~ &} E-1-L) ) A Z 2 )]
A EAD oA HIOlE (150 mg, 0.270 mmol)®] &Hol A2o)x F-2-9 HEA4F (31.23 mg, 0.270 mmol)ol
o]o]A Pd(PPhs), (15.57 mg, 0.013 mmol) = K,COs (74.5 mg, 0.539 mmol)<S H7}atdtt. WHEES nmlo]a=
glolH sl 120TelA 1.5 Az &<k 7FEatgitt. EFES oY ofH o ER &3, 7] FE5ES 4%
3o FEAAT. THFES 4.0 M HCL (3.37 mL, 13.48 mmol) 2 5 A7+ &<k A& E} TS ES et st
of §FA17]aL, HPLCE AAlste] #A| 33E (88 mg)S 533}

LCMS m/z = 441.3 [M+H]"; 'H NMR (400 MHz, DMSO-ds) § ppm
1.24-1.39 (m, 8H), 1.64-1.80 (m, 1H), 2.12-2.17 (m, 1H), 2.34 (s, 3H), 3.49 (d, J = 7.0 Hz, 2H), 3.78
(s, 2H), 4.19 (d, J = 7.5 Hz, 2H), 7.31-7.45 (m, 8H).

AAd 1,60 2-(((1s,4s)-4-((4-(5-ZF 2 298 ¢-3-9)-5- (€ E ©)-3-#H d-11-9 &} Z-1-d) v & ) A| ZF 2 &)
AW EA]) LA EAL (313HE 135)2] A=
geak (5 mL) F tert-58 2-(((1s,4s)-4-((4-2. ¢ =-5-(HEE] 9)-3-HA d-1H-7] FZ-1-< ) H e HA| S = 3

A H|EA]D) oA ElO] E (500 mg, 0.898 mmol)e] &Mo] Ho|r 5-ZF ¢ #ug]d-3-URBEA (127 mg, 0.898
mmol)ell ©]oJA} Pd(PPhy)s (51.9 mg, 0.045 mmol) % K,CO; (248 mg, 1.797 mmol)S H7letqich. ¥h3E-S nf

olZZge]H ZA} el 120 Coﬂﬁ 1.5 gk 5ot 71k, vk EFES oY olAHo|ER FE8L,
7] FEES 729 sl AR, AHFES USA F 4.0 M HCL (11.23 mL, 44.9 mmol)E 5 AJ7F <t A
gtk EFES ZJ?} oMl FEANLL, AFES WPLCE AASY ®EA S¥ES uAZA 53300

Rk, &

TAE N EYEY (Iml) 2 & (2 ml) 3o €3A1712, HO0 (1 mL) 3 NaOHY 1.0 B=FS #H7}sh
SEAA EA 3FEEY YEF 9 (210 mg)S 539

LCMS
miz = 470.2 [M+H]"; '"H NMR (400 MHz, DMSO-ds) & ppm 1.39-1.58 (m, 8H), 1.74-1.80 (m, 1H),
2.20 (s, 3H), 2.21-2.31 (m, 1H), 3.31 (d, J= 7.0 Hz, 2H), 3.73 (s, 2H), 4.32 (d, J= 7.5 Hz, 2H),
6.65-7.40 (m, SH), 7.76-7.70 (m, 1H), 8.34 (s, 1H), 8.55 (s, 1H).
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[0732]

[0733]

[0734]
[0735]

[0736]

[0737]
[0738]

[0739]

[0740]

[0741]
[0742]

[0743]

[0744]
[0745]

SSS0ol 10-1707247

AAA 1.7 2-(((1s,45)-4-((5-(HEE] 2)-4- (5~ E] & #-2-4)-3-H - 1H- &} Z-1-L) W EDA| S22 )|
EADoFAEAL (BHFHE 11D 9] AZx

geak (5 mL) F tert-H8 2-(((1s,4s)-4-((4-2. ¢ E=-5-(HEE] 9)-3-HA d-1H-7] 2FZ&-1-< ) H & HA| S = 3
AW EA) oA HOIE (500 mg, 0.981 mmol)e] &lo] LA 5-wEHEoF-2-UREA (139 mg, 0.981
mmol)ell ©]oJA} Pd(PPhy)s (56.7 mg, 0.049 mmol) % K,CO; (271 mg, 1.963 mmol)S H7letqich. ¥h3E-S nf

oA =ZJo]H Flo] 120TNA 1.5 AlZF <t 7FEdeqltt. EFES oY ofdElo|ER F&38kaL, 1S st &
FAAT. FRES HCL (U825 4.0 R 5 AE 5 A8, £35S 144 sl sF5A713, &F
&S HPLCE AAsk “ﬂ fFES AAZA FEINY. ZAE oHNEYEY () 2 & (2 nl) Sl &
siAI7]aL, HO0 (1 mL) & NaOHS] 1.0 @S #H7bsidich. EFES 74 stol sFAA ZA S¢ES] YERF

o (158 mg) & F53kqlrt.

LCMS m/z = 470.1 [M+HT"; '"H NMR (400 MHz,
DMSO-de) 6 ppm 1.21-1.49 (m, 8H), 1.63-1.79 (m, 1H), 2.08-2.13 (m, 1H), 2.15 (s, 3H), 2.35 (s,
3H), 3.54 (d, J= 7.0 Hz, 2H), 3.88 (s, 2H), 4.20 (d, J = 7.5 Hz, 2H), 7.23-7.48 (m, 7H).

Ao 1.8: 2-(((1s,48)-4-((4-(3-H5A] 9 D) -5-E-3-T d-1H-T| &} Z-1-H D) A EZ ) W FA] ) oM E
A (3EHE 14)9] A%
oeak (12 nl) & tert-58 2-(((1s,4s)-4-((4-B 2R -5-Wg-3-H d-10-7] 2} Z-1-) WD) A S22 )W &
ADOAIHIOIE (1.5 g, 3.14 mmol)e] &fol] A2o|A 3-wEAALREL (0.477 g, 3.14 mmol)oll ©]o]A
Pd(PPhs), (0.182 g, 0.157 mmol) % K,CO; (0.868 g, 6.28 mmol)S H7}sloith. HESES ufo|gE¢o]lH %
Ab Sholl 150TCelA] 1 AlIZE 5<t 7FE3EStE. HgES ol oMMECER FE5ta, f7] FEE
FEAAG. BFES HCL (U2 T 4.0 DR 5 Az B¢ Heleginh. EgES 14 sl 5 :
FES IPLCE AAste] 4] sFES 78 A=A #5390, #8 A4S 30% o MHEYEZH/H0 5 NaOH
2 AHgsta, et sholl sEAIA 2A4 =9 YEF ¢ (0.687 g

ot

o=

o
1o
-
4
ol
38
ui

LCMS m/z = 449.2 [M+H]*; "H NMR (400 MHz, DMSO-d)  ppm
1.30-1.52 (m, 8H), 1.71-1.83 (m, 1H), 2.01-2.11 (m, 1H), 2.20 (s, 3H), 3.41 (d, J = 7.0 Hz, 2H), 3.78
(s, 2H), 3.85 (s, 3H), 4.13 (d, J = 7.5 Hz, 2H), 6.65-7.40 (m, 9H).

AAlel 1,90 2-(((IR,4s)-4-((5-((8)-3,4-H S| =FA| H- 1 )-4-(3-3| =52 ¥ ) -3-3 I - 1-¥| 2}&-1-) W &) A
SR EAD A EAL (8H8HE 161) 9] A%

A A 1-ED P E-6-2l-1,3-1] 9] A%

il

L

THF (50 mL) & 1-#1€d58-1,3-12 (5 g, 30.8 mmol)2] &Mo] =23} EF (0.740 g, 30.8 mmol)S 0C
A HA7rerdtr. ZFesta Ao 30 ¥ FoF wwksk 3 Buli (1.975 g, 30.8 mmol)S THF (50 mL) % tjo]
Zxggoldl (4.39 mL, 30.8 mmol)A fMol| —45Co|A H7}alo] A% LDAZ 0ColA H7lelddr., 9
SEoA 30 B BoF wwhek & 3-HEwaza-1-9l (3.73 g, 30.8 mmol)S 0COA ﬂﬂs}@rﬂr 1 AIZk
oF nykgk & %%%% 1.0 M HC1= AAstar, od ofAlHo|ER FEagitt.  #7] FEES MgS0, ZdelA

AA EA FFEE F7h BRG] F5)

o
BN
>
)
R
ol
23
ol
o
2,
off
)\

52
e

LCMS m/z =203.19 [M+H]".

WA B: 5-(FE-3-o d)-3-5 - 1H-5 b <] A%

ot
i
o
o
N
N
2
2,
-
i
=
32
o

LCMS m/z = 199.3
[M+HT"; "H NMR (400 MHz, DMSO-ds) § ppm 2.65-2.78 (m, 2H), 4.01-4.12 (m, 2H), 4.83-4.95
(m, 2H), 5.82-5.93 (m, 1H), 6.42 (s, 1H), 7.23-7.82 (m, SH), 12.6 (s, 1H).

A C: (S)-4-(3-Hd-1H-9) 2} &-5-Y ) F-&k-1,2-1] &9 A=
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[0746]

[0747]

[0748]

[0749]

[0750]

[0751]

[0752]

[0753]

[0754]

[0755]

[0756]

[0757]

[0758]

[0759]

[0760]

[0761]

E=0d 10-1707247

0|ﬂ

H0 (25 nl) & 5-(F-E-3-°ld)-3-#d-11-T2& (1 g, 5.04 mmol), B o]AZ 23S (25 mL)e] & A
o Al AD-H12-B (5 g, 5.04 muol)S FH7FsFATE. WHEES 48 AIRF &

oHIOIER FEaTE.  f7] FEES MgS0, delA dxA7|ar, 7 stell sFAA EA SEE (1.02
g F7F BAgle] F53H3AT.

LCMS m/z =232.9 [M+H]".

A D (8)-5-(2-(2,2-HHE-1,3-H & d-4-) ol &) -3-3 d-1H-v] e} 2] A=

olAlE (50 mL) = (S)—4—(3—E11%J_—1H—AE}§ 5-)HE-1,2-098 (2.5 g, 10.76 mmol) e &Moo A2ox 2, 2-
OuEAZZ9 (11.21 g, 108 mmol) % p-EF A< EAF (0.185g, 1.076 mmol)S H7tatddl. 3 Azt B¢k =
kgl & whSES 74 shol sFHAIH . X& ES oY olAHelER FESIQT. 7] FEES MgS0, 4
ol Al AZRAZIZ, 7 shll sFAA FA IFE (2.70 9)& F7F AAgle] 53513,

LCMS m/z =273.0 [M+H]".

A E: (9)-4-BH2E-5-(2-(2,2-"vE-1,3-t & H-4-d) o &) -3-wd-10-H & Z 9] A=

CHCly (50 mL) = (S)-5-(2-(2,2-viW€-1,3-t & d-4-Y) o &)-3-Ad-10-7]2}= (1.1 g, 4.04 mmol) ¥
MP-7}2H o] Eo] Mol BHE (0.645 g, 4.04 mmol)S 0ColA H7FetFet. 1 A7 Sk wvksk & NP-712
BUYlo]E (12.4 g, 40.4 mmol)E oT&}ar, CHLLE AFHsIATH, g8t AfES Ed 21, CHCLE
FE3FAL, MgS0, AellA HAz:A7Ia, 7S st AT, JFRES Ayt A 49 azefEag R gA st
of A FFES 29 (1.129 9 =A F53AT

LCMS m/z =351.1 [M+H]".

GA F:otert-%8 2-(((IR,4s)-4-((4-B. 25 -5-(2-((S)-2,2-tIH|&-1,3-T] &<&-4-) o &) -3-9 I -1H-7] 2}
Z-1-D)HE)HA S22 EA] ) oA E| o] EL] Az

DMF (10 nmL) F (S)-4-BH2R-5-(2-(2,2-tjWE-1,3-t & d-4-) o &)-3-7 d-11-9] 2= (1 23 g, 3.50

=
mmol)e] &Moo ALor FAZUEH (0.084 g, 3.50 mmol)S H7}sdct. 30 & H<F wwkdt & tert-4-
gl 2-(((1s,4s)-4-(EASA WA SF 232w EA oA HOIE (1.44 g, 3.50 mmol)E H7}sla, J%%% 45
T2 7Mgsider. 43 254 12 AZF 5 whksk & wbS-5-8 00 i1, oE oAHo|ER F&3}
=
[e}

=
17 24 sgt=s F7F AARlel F5330H,

>

Aok 7 FE=S NS0, dellA AxA7]a, e st %

LCMS m/z = 592.1 [M+H]".

A G 2-(((1R,4s)-4-((5-((S)-3,4-T 3| =EEA| H & )-4-(3-3| =EA 3 ) -3-H d-11-F 2} &-1- ) HE) A E 2
o2 5 4] o A EAbe] Al

T2k (1 nl) 5 tert-%49 2-(((1s,4s)-4-((4-B.RZE-5-(2-((S)-2,2-tH|d-1,3-t] & & &-4-) o & )-3-9|d
“IH-FEtE-1-) ) A F 2 A S oA El o] E (150 mg, 0.254 mmol)e] &-ofol H2or 3-3=FA|5d
B2 (35.0 mg, 0.254 mmol)ell ©]o]A] Pd(PPhs), (14.65 mg, 0.013 mmol) & K.CO; (70.1 mg, 0.507 mmol)<
HA7vsiith. REES wlolaEgolr Slel 120TColA 1.5 AIF EF 7HEssink. WHeES Y OM g o]
2 FEota, 7Y st wFAIAT. FARES HCL (S F 4.0 DR 5 Az B¢ A, &E3ES
7+t shell HFA7)aL, HPLCE AAste] FA 3E (59 mg)S S5,

i=1

o |m

LCMS m/z = 509.3 [M+H]*; 'H NMR (400 MHz, DMSO-d¢) 5
ppm 1.20-1.62 (m, 12H), 1.75-1.80 (m, 1H), 2.10-2.15 (m, 1H), 2.45-2.70 (m, 1H), 3.14-3.20 (m,
2H), 3.39 (d, J = 7.0 Hz, 2H), 3.83 (s, 2H), 4.05 (d, J = 7.5 Hz, 2H), 6.50-7.35 (m, 9H).

Ao 1,100 2-(((1s,4s)-4-((5-(Alob W€ E] 2)-3,4-t H d-1H-T] g} &-1-)H M) A EZ2 ) W FA] ) oM E
A (BHEE 184) 9] A%

oA Ar 3, 4-Y -9 2FE-5(4l) -] 2 0] Al
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[0762]

[0763]
[0764]

[0765]

[0766]
[0767]

[0768]

[0769]

[0770]

[0771]

[0772]

[0773]

[0774]

[0775]

SSS0dl 10-1707247

OFAE (250 mL) = 1,2-t]EldellEl= (10 g, 51.0 mmol)e] |Mo] A-Lox K,C0; (21.1 g, 153 mmol), CS,

(11.62 g, 153 mmol), 2 TlEZXuE (26.5 g, 153 mmol)S H7}stoich. WHEES 40ToA] 48 A|7F S
wkekgith.  Whg E3ES oY ofMHO|ER FE3FaL, MgS0, FolA HEAI7Ia, 7SE shel FFAIH .
}\g T

0

3, ;lEE} T35 (2.55 g, 50.9 mmol)S A=A H7lslict.
EE2AZAT. AFES oAZR@LE dAstxsia,
of AxAA A =S N 1A (8.25 g)2A F5318lT).

LCMS m/z = 253.1 [M+H]"; "H NMR (400 MHz, DMSO-
des) & ppm 3.14 (bs, 1H), 7.34-7.54 (m, 10H), 12.5 (s, 1H).

A B: 2-(3,4-UHD-1H-T &E-5-LE )N EYEH ] A=

DMF (5 mL) % 3,4-tjdd-1H-9]2F=-5(40)-E]> (0.5 g, 1.981 mmol)e
2 (0.238 g, 1.981 mmol) 2 Ky,CO; (0.274 g, 1.981 mmol)S 7}l

, BbgE S e oMMEHOIER FESHAL, o5 MgS0, BellA AzA7Ia, # stell sHARG. A2

SN2

=
il

=y
S Ay A 2 gRateEadg 2 AA4se] %4 s (0.38 ¢)& =39},
LCMS m/z=
292.0 [M+H]*; 'H NMR (400 MHz, DMSO-ds) 5 ppm 3.20 (s, 2H), 7.35-7.45 (m, 10H), 13.7 (s,
1H).

oA € 2-(((1s,49)-4-((5-(Aoh=r 2] )-8, 4-t) 9 I -11-9) 2hE-1-) W &) A S = ) vl F-A] ) o b A EALE]

| .

2L

DMF (2 mL) = 2—(3,4—1’4311@—11{44a}%—5—%ﬂ£)ovﬂ EZ (330 mg, 1.133 mmol)2] &Mo FAashIEF
(27.2 mg, 1.133 mol) & 0ColA H7bstdch. 10 ¥ Bob wwheh 3 tert-28 2-(((1s,4s)-4-(E2 A o]
EDAF2ZE )W E Aol AEH O] E (467 mg, 1.133 mmol)e A7lstA. whem e 40CE Fedla, 12 Az =
ob wHksldth, We FIES g ofMHOER FE3YGTE. §7] FEES 719 dlo] HEA L, FEE
< 4.0 M HCIE 8 AIZF &<t Aagivt. E£3F=S I stol 541711, /=S HPLCE AAste] A 3t
3HE (92 mg) S F5EAT.

LCMS m/z =476.3 [M+H]"; 'H

NMR (400 MHz, DMSO-d¢) & ppm 1.31-1.53 (m, 8H), 1.63 (m, 1H), 2.15 (m, 1H), 3.32 (d, /= 7.0
Hz, 2H), 3.63 (s, 2H), 3.73 (s, 2H), 4.25 (d, J = 7.5 Hz, 2H), 7.21-7.35 (m, 10H).

AAld 1,110 2-(((1s,48)-4-((5-(WEE] 2)-3,4-UH d-11-F &}Z-1-d) W EH A S22 W EA] ) o} EAL (&
& 76)9 Az

GA A 5-(HEE9)-3,4-T)H - 1H-T] 2} F 9] A%

J%
o

Y4 THF (10 mL) 3 1,2-t)sdolel= (5 g, 25.5 mmol)e] &M THF (108 mL) % 1.0 M KO-t-Bug] &
A7Verart, WS ES A2l 15 B FoF wukalk the . (S, (2.09 g, 27.5 mmol)S H7IEGTE. 10 F
K0T WE (7.96 g, 56.1 mmol)S #H7}8laL, WHEES 4 A FoF sty WEEES X3} NalCO; &<
2 MHSAL, NMgS0, oA ARAHT.  AFES 7Y st FFATIL, FFEES 10% oE olMEHER
AR, TAE ar DS A2 7tk

SES 4 A B SRS, WS EFES A X713, FFES g oA EHoolE / 6‘*&
AstxEste] qA FFES N 1A (5.2 g)BZA F5IAT.

LCMS m/z = 267.27 [M+H]".

5
T

2 o

l-ﬂlﬁ

@A B 2-(((1s,48)-4-((5-(MEE] 2)-3,4-Uad-1H-T 2} E-1-) &) A| S 2 A A) W FA] ) ob M| ELb o] A=

DMF (3 mL) & 5-(WEE L)-3,4-t]ud- lH v (100 ne, 0.375 mmol)2] EHo] A2dA FAIIYER
(9.01 mg, 0.375 mmol)S H7}&kck. 10 ¥ FoF wukd & DMF (1 mL) 5 tert-53d 2-(((1s,4s)-4-(EA
SA ) A SR ) u| FA]) of A H| o] E (155 mg, 0.375 mmol)®] &NE FH7letleh., whEES 45CE 7Hdst
3, 8 A|ZF Tol wukslgYl. WS FIES [0 Fa1, ofd olMEHoER &3, §7] FZES NS0,

- 123 -



[0776]

[0777]

[0778]

[0779]

[0780]
[0781]

[0782]

[0783]
[0784]

[0785]

[0786]
[0787]

[0788]

I~

Aol A AzA 7 AL, A st FHEAAT. FFES ICL (U2 5 4.0 E A Agsde. EdES 7
3k stoll wHA7]a, FFES WPLCE AAsk] A 33E (98 mg) & 533t}
LCMS m/z = 451.47 [M+H]"; '"H NMR (400

MHz, DMSO-ds) 8 ppm 1.33-1.55 (m, 8H), 2.12 (s, 3H) 1.69- 1.81 (m, 1H), 2.14-2.26 (m, 1H), 3.39
(d, J=17.0 Hz, 2H), 3.80 (s, 2H), 4.28 (d, J = 7.5 Hz, 2H), 7.21-7.43 (m, 10H).

AAld 1.12:0 2-(((1s,48)-4-((4-(4-2 229 <) -3-v&-5-H d-11-F &}Z-1-d) W E) A S22 ) W EA] ) o} A
EAL (31E 21)9 A=
5-W€l-3-5 d-1H-3] g} Z 9] A%

A:
F4 BEFd (10 nL) F oFAEFH = (10 g, 83 mmol)2] &Kol of= 3 slol] 0ColA LiHMDS (THF 5 1.0 M, 83
ml, 83 mmol)E A|HAE H& H7edt. 5 # &, olAE F=EFol= (6.53 g, 83 mmol)E A|HAE E3
3k Hol| #Hrbetgvr. WEE AASta, WEA (5 ml), EtOH (50 mL), 2 3|=z}xd F3}% (12.50 g, 250

mmol)S H7FeIY. E3}ES 2 AIZF FoF SRFsY. Aes WA &, WSES 1.0 M NaOH £9&
A7Vsle] pH 72 =3A AT, EIES EtOAcE FE8tal, d4E AlFska, MgS0, Aol AXA7|a, F3EA|
Ak, wRES Aot A 29 azdEaduz sl w4 HEs A9 29 (12.05 924 £55

e,

LCMS m/z = 159.0 [M+H]*; 'H NMR (400
MHz, DMSO-ds) § ppm 2.25 (s, 3H), 6.42 (s, 1H), 7.20-7.44 (m, 3H), 7.67-7.82 (m, 2H), 12.53 (bs,
1H). '

WA B: 4-B 2R -5-we-3-dd-10-9g}£o] Ax
tZz2He (150 L) % 5- UﬂE‘—S—iﬂ‘é—lH—ﬂE‘r (8.0 g, g
0ColA A7l HHgES I 204 30 & &< wnkelar, AEGs AoA 2 AJ7E Fet ﬂ*iké}%iﬂr.
HHE-ES NapS0:9 489 (10% w/w 10 mL)og2 A & F7] 85 AAS, 4 EFES EtOAcE F
A2 AFskar, MgS0, oAl AxRAI7|a, AT, JRES A7 4 29 A=ZnEdgn=
AA st ZA FFES FA oY (9.5 9 BA F53AUT.

LCMS m/z=236.9 (M+H+). 'H NMR (400 MHz, DMSO-ds) &
ppm 2.26 (s, 3H), 7.30-7.57 (m, 5H), 13.12 (s, 1H).
A C: tert-%9 2-(((1s,45)-4-((4-B. 22 -5-vd-3-3 d-1H-9 &} Z-1-9) w| & ) A| Z 23 2 ) v E A] ) o} Al E]| 0]
Eo Ax
DMF (5 mL) ¥ 4-B2R-5-wE-3-dd-11-92}F (2.0 g, 8.44 mmol)2] Edo] F=A3UEF (0.202 g, 8.44
mmol)S 0ColA 4 H7lskdth. WHSES 0ToA 1 AIZF &<t ‘:"_}5} , tert-F8 2-(((1s,4s)-4-(EA
LA EHA SR HEA] oA H O E (3.48 g, 8.44 mmol)S H7}skodct. H&%“ 42C=2 71938k, 16 A
b Bk mdksla, 1,0 (2 mL)E AT, EFES oY oA HOIER FE3ta, NgS0, AolA AxAI7|x

o EFARG. ARed Aoyt A Z2d AzviEadgvz AAstel 4 ses A A (3.05

LCMS m/z = 477.3 (M+H"). "H NMR (400 MHz, DMSO-
de)  ppm 1.26-1.50 (m, 8H), 1.43 (s, 9H), 1.66-1.78 (m, 1H), 1.97-2.09 (m, 1H), 2.30 (s, 3H), 3.39
(d, J = 6.82 Hz, 2H), 3.94 (s, 2H), 4.06 (d, J = 7.58 Hz, 2H), 7.30-7.50 (m, 3H), 7.74-7.85 (m, 2H).

A D 2-(((1s,4s)-4-((4-(4-2 223 d)-3-vE-5-3 - 11- 9 &} Z-1-D) H D) A 2 F Q) v FA] ) oA EALE
Az

t 2k (3 mL) = tert-&
2-(((1s,4s)-4-((4- P22 -5-wg-3-sd-1H-¥| e}E-1-D) ) Al 2 28 ) |5 A opAl Hl o] E - (100 mg, 0.19

mmol) e fMe) 4-F22ZHEHEA (29.8 mg, 0.19 mmol), EﬂEa}ﬂ (Egdz~a)ZdE (22 mg, 0.019
mmol) 2 K,C0; (2 M =4, 0.2 mL)S #7138k, WHS-ES vlo]azgolH ZAF 3l 150CRE 4 A7 Fot

7Rt wke EES ojdsta, oHes sHAAE. AFes HCL (U5 T 4 5 nl) 2 AolA



[0789]
[0790]

[0791]

[0792]
[0793]

[0794]

[0795]

[0796]
[0797]

[0798]

[0799]
[0800]

[0801]

SSS0dl 10-1707247

FES FFA, AFES WPLCE AAste] A dE (13.5 mg) & +53%

)

tlo

—
o
>
N
off
<
2
AL
ol
ol
38
o)
ot

LCMS m/z = 453.4 [M+H]*; 'H NMR (400 MHz, DMSO-ds) 3 ppm 1.01-1.19 (m, 4H), 1.21-1.36
(m, 4H), 1.54-1.66 (m, 1H), 1.86-1.98 (m, 1H), 2.22 (s, 3H), 3.19 (d, J = 6.95 Hz, 2H), 3.89 (d, /=
7.45 Hz, 2H), 3.91 (s, 2H), 7.04-7.11 (m, 2H), 7.21-7.31 (m, SH), 7.39-7.47 (m, 2H).

AAE 1.13: 2-(((1s,48)-4-((5-(ANEHE 2 )4-(2-Z=F 2 Z-3-H EA 9| d)-3-7 I-1H-F & Z-1-9) | &) A| &
A A HEAD LN EA (3EE 90)9] A%

5-(oElE 2)-3-A Q-1H-T e} 5 2 5E | Ao 1.40] 7148 AT FAE
ke,

i
o
S
oo
ol
ﬁ
=3
2
ot
i)
MD
ru (o3
&
|t

LCMS m/z = 513.1. "H NMR (400 MHz, DMSO-ds)
8 ppm 0.96 (t, J = 7.33 Hz, 3H), 1.30-1.52 (m, 8H), 1.68-1.80 (m, 1H), 2.14-2.26 (m, 1H), 2.53 (q, J
=17.33 Hz, 2H), 3.37 (d, J = 6.95 Hz, 2H), 3.68 (s, 2H), 3.84 (s, 3H), 4.28 (d, J = 7.58 Hz, 2H), 6.76-
6.94 (m, 2H), 7.13-7.40 (m, 6H).

1Al 1,14 2-(((1s,45)-4-((5- D-4-(3-HFA A D) -3-# - 1H-¥| e}E-1-L) W &) A F 23 ) v 5] ) oAl

EAl (39S 99)9] A=

A A: 5-old-3-wd-10-9 2} £ A=

Wa B2 (10 mL) & oMAEHA= (10 g, 83 mmol)e] &Mo] o= &l 0°ColA LiHMDS (85.0 mL, THF =
1.0 M, 85.0 mmol)E A|¥AE Fa] H7lsidict. 5 8 3, L2yod F2ge|= (7.70 g, 83 mmol)E A|¥
A2 E3) g Hoel| HArpstgdrt. WEES 10 ¥ o] AASL, AcOH (2 mL), EtOH (50 mL), 2 3|=tzl 5312
(8.35 g, 116 mmol)& H7}atdtt. EES 2 A7F B¢k SFsIGe. AAE &9 1.0 M NaOH &Ho] H7}
3til, EtOAc®E F&3til, P52 MASEa, MgS0, ZolA dxA7|5, s5AHTY. IFeEs A8 4 Z2F

azstead 2 gAstel ¥4 HEES FUE FAY AR (12.05 9 A F55A.

i

=

AV

LCMS m/z = 173.3 [M+H]"; "H NMR (400 MHz, DMSO-ds) § ppm 1.23
(t, J="7.58 Hz, 3H), 2.64 (q, J = 7.07 Hz, 2H), 6.46 (s, 1H), 7.20-7.52 (m, 3H), 7.77 (d, J = 6.32 Hz,
2H), 12.55 (s, 1H).

A B: 4-B 2 R-5-og-3-9d-11-¥] 2} &2 A%,
DCM (150 mL) = 5-olg-3-#Hd-10-9 2= (10.0 g, 58.1 mmol)e] &Me] BE (9.28 g, 58.1 mmol)S 0TColA
A7bsler. WS ES O 2EA 30 & Bt wwtela, AlESA] AolA 2 AF EoF wRke the, §4
Na:S0; & (10% w/w, 10 mL) o2 At DOME AAs AL, FFES EtOAcZ FFHaL, A5 A3
3, MgS0, oAl A=A71a, sFAFHT. JFeEs Ayt 2 29 azeteadys gAsty 124 gEs
A A (9.5 g)2A F53ISIT.

LCMS m/z = 250.9 [M+H]";

'H NMR (400 MHz, DMSO-de) 8 ppm 1.22 (t, J = 7.58 Hz, 3H), 2.66 (q, J = 7.58 Hz, 2H), 7.40-
7.56 (m, 3H), 7.82 (d, J = 7.58 Hz, 2H), 13.15 (s, 1H).

A C: tert-%9 2-(((1s,4s)-4-((4-B 22 -5-9 d-3-3 d-1H-9 &} Z-1-9) w| & ) A| F 23 2 ) v E A] ) o} Al E]| 0]
E9 Az

DMF (5 mL) % 4-B2R-5-og-3-dd-10-32}% (3.0 g, 11.95 mmol)9] &do] FA3IUEF (0.287 g,
11.95 mmol)oll o]o}A tert-H ¥ 2-(((1s,4s)-4-(BEASAHEH)A S22 ) HEA])olA HO|E (4.93 g, 11.95

mol)E H7lssit. WeES 45COM A 7hdsla, & (2 mb)E ARSI, EFES EtOAcE FE3H .
7] de dE AFstaL, NgS0, ol Al Az:A7|AL, FEAIAT. AFES Ay A 29 Z2ErEagys

Akl 4 shgtes FEE A4 (4.5 g =2A S5
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[0812]
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LCMS m/z =
491.2 [M+H]"; '"H NMR (400 MHz, CDCl3) & ppm 1.25 (t, J = 7.20 Hz, 3H), 1.31-1.43 (m, 4H),
1.49 (s, 9H), 1.51-1.60 (m, 4H), 1.76-1.90 (m, 1H), 2.12-2.24 (m, 1H), 2.72 (q, J = 7.75 Hz, 2H),
3.46 (d, J=6.82 Hz, 2H), 3.92 (s, 2H), 4.01 (d, /= 7.58 Hz, 2H), 7.31-7.43 (m, 3H), 7.86 (d, J =
7.33 Hz, 2H).

GA D 2-(((1s,4s)-4-((5-o| d-4-(3-H EA 5 d)-3-3 D -1H-9 2} =-1-D) v &) A S 28 A ) | EA] ) o} A EAL )
A Z

-HIEA A EEA (0.141 g, 0.929 mmol), tert—%¥ 2-(((1s,4s)-4-((5-o8-4-2 2 =-3-¥d-1-¥] &} &-1-

) EHAF2A ) HEAD A EHCIE (0.5 g, 0.929 mmol), HEZ7|A(EgdAdz2a)ZaE (0.107 g,

0.093 mmol), K,CO3 (2 M <#A4), 0.5 mL) 2 )24 (10 mL) ¢ EFES nlo]mg=Z¢o]H dto] 150CE 4 AT &=

ot 7tEstdth. ®ES EFES oFsta, AHES FEAAT. JHFES HCL (U3 F 4 M, 5 nb)2E A2
% FEA7|0L, AFES HPLCE AAStY A 38 (0.135 90 F

LCMS m/z = 463.2 [M+H]*; '"H NMR (400 MHz, DMSO-ds) §
ppm 1.04 (t, J = 7.45 Hz, 3H), 1.35-1.55 (m, 8H), 1.71-1.83 (m, 1H), 2.06-2.18 (m, 1H), 2.60 (q, J=
7.58 Hz, 2H), 3.40 (d, J = 6.95 Hz, 2H), 3.70 (s, 3H), 3.72 (s, 2H), 4.02 (d, J = 7.45 Hz, 2H), 6.69-
6.78 (m, 2H), 6.85-6.91 (m, 1H), 7.15-7.36 (m, 6H).

AAd 1.15: 2-(((1s,45)-4-((4-(3-FF Q2 ¥d)-5-0| A L2 L-3-Hd-10-T g} Z-1-) e H A S22 ) &
AN OFHEAE (3F3HE 113)9] Ax
A A 5ol AT R -3-dHd-1H-9 &£ A%,

A
T EFd (5 nl) T oFAEHAE= (1.21 g, 10.07 mmol)2] &Hel o= &koll 0TCelA LilMDS (11.0 mL, THF
0 M, 11.0 mmol)é ANHAAZ E3) #7bslger. 5 2 3, o]A¥Ed F&go]= (1.073 g, 10.07 mmol)
=l g 3 W Hrredt. MRS AASIL, AcOH (2 mL), EtOH (50 mL) 2 THF (5 ml)Z F7}sh
A EgES IAsIY. sl=2k 438 (2 nl, 10.07 mmol)& F7lslar, wHSES 2 Al7F ot 3HF3)
WAAA 3, FZ5AATY. AFES FtOAcE F=8ta, 92 AFsar, MgS0, Aol

A AEAZRL, FHEAAG. AFES Aed A 29 azvEoduz gAstel 4 5B T4 09

LCMS m/z =
187.3 [M+H]"; '"H NMR (400 MHz, CDCls) § ppm 1.33 (d, J = 6.82 Hz, 6H), 2.94-3.13 (m, 1H),
6.38 (s, 1H), 7.17-7.45 (m, 5H), 10.14 (bs, 1H).

A B: 4-8 Q0 & -5-0|AX 2 -3 d-1H-FZE 9 A|x.

THF (20 mL) % & (20.00 mL) ¥ 5-°]AX2I-3-Hd-11-H2Z}F (0.64 g, 3.44 mmol)2] &qol ALoA &
3 UYEF (0.515 g, 3.44 mmol) 29ex= (1.308 g, 5.15 mmol), % wrakZHE (0.712 g, 5.15 mmol)S #H7}
oP?iB}. W ES 2 A EQE BRFsta, Ao WAAYAL, 10% T4 NaSos® sk {7 &viE
7kt &kl AAT L, A AFES BtOAcE F=3UT. £7] FEES Nal(0; &%, 942 AFskaL, MgSo,
Aol AxAFIa, FEAFY. FFES A A 29 I2eEadd 2 ZAs A 33ES Ty
M (0.42 g)2A 533},
LCMS m/z=313.2 [M+H]+; '"H NMR (400 MHz, CDClI3) 8 ppm 1.17 (d, J = 7.07 Hz, 6H), 3.02
(A%A,J=17.07 Hz, 1H), 7.23-7.32 (m, 3H), 7.60-7.67 (m, 2H), 11.81 (bs, 1H).

A C: tert-H¥8 2-(((1s,4s5)-4-((4-8. 9 E-5-0] AZ 23 -3-7d-1H-9 &} ZF-1-L) W eEH A F 2 A 2 ) H| E X)) o}
AEo]E ] Az

DMF (5 mL) & 4-8 Q9 %-5-o|AZRZ-3-7d-1H- AE} (0.35 g, 1.121 mmol)&] Mo Ar] FA3IHE
F (0.027 g, 1.121 mmol)S H7taksdch. wkEES Ao 1 A7F FoF wksla, tert-5F8 2-(((1s,4s)-
4~(BEASAIHE) A S ZE A ) w| EA] ) oLA H o] E (0.463 g, 1.121 mmo)E H7Ieldr. WHSES 50TAA 16

=l o

ARE Eek vbdsta, Ao WAAIa, B (2 al)E AT, EFES Et0AcE FEEUY. RV F
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[0815]
[0816]

[0817]

[0818]
[0819]

[0820]

[0821]

[0822]
[0823]

[0824]

[0825]
[0826]

[0827]

SSS0ol 10-1707247

EES NgS0, BellM AxA7)aL, FFAZT. AFRES dugt A 29 amviEades gAlste] w4l 33
S 7 A4 (0.52 g) 2A F5I
LCMS m/z = 553.2 [M+H]"; 'H NMR (400 MHz, CDCls) & ppm 0.99-1.20 (m, 4H),
1.25-1.42 (m, 4H), 1.46 (d, J = 7.20 Hz, 6H), 1.48 (s, 9H), 1.82-1.94 (m, 1H), 2.07-2.19 (m, 1H),

3.16-3.28 (m, 1H), 3.45 (d, J = 7.07 Hz, 2H), 3.95 (s, 2H), 4.07 (d, J = 7.71 Hz, 2H), 7.30-7.46 (m,
3H), 7.63-7.79 (m, 2H).

A C: 2-(((1s,4s)-4-((4-(3-ZF 2 2Hd)-5-0| AZ & F-3-#d-11-9 &} Z-1-A) v ) A| F 23 2 ) v EA] ) o}
A EALS] Az

EZFORAEREA (25.3 mg, 0.181 mmol), tert—-%= 2-(((1s,4s)-4-((4-2 Q2 %-5- O]izi—é ]J_—
1H-7 8 &-1-) HEH A S 22w E Ao} El o] E (100 mg, 0.181 mmol), HIEZ7|~(Eg A
(10.0 mg, 0.009 mmol), K,CO; (2 M 4, 0.2 ml) ¥ T4 (4 nl)Y EFES wlo]ma ¢ o]r
TZ2 4 A ot 71E3git. 2388 o9sta, 9HES sFAAY. FFES HC (U2 5 4 M, 5
nL) 2 A2 10 AIZF 5ok Hs. EFES FA7L, IFES WPLCE AAS o] TA 33&E (15.5
mg) S 553

LCMS m/z = 465.3 [M+H]"; '"H NMR (400 MHz,
DMSO-dg) & ppm 1.10 (d, J = 7.07 Hz, 6H), 1.34-1.59 (m, 8H), 1.72-1.85 (m, 1H), 2.06-2.19 (m,

1H), 3.09-3.22 (m, 1H), 3.4 (d, J = 7.07 Hz, 2H), 4.00 (s, 2H), 4.08 (d, J = 7.58 Hz, 2H), 7.00-7.10
(m, 2H), 7.14-7.28 (m, SH), 7.37-7.46 (m, 2H).

AAE 1.160 2-(((1s,4s)-4-((3-ANZFR2Z2Z-4 5-t) 8 d-1H-9 g Z-1- W) A S E 2 ) H| EA] ) o} A EAF
(3}3H=E 1219 A=
A Al 5-AEFERZEI-3-Hd-1H-9 = A%,
F EF (5 nl) ¥ oMAEH= (5.0 g, 41.6 mmol)e] §Nof] o= o] 0TClA LilIMDS (42.0 mL, THF
= 1.0 M, 42.0 mmo])E AFAZ E3] H7IsIoek. 5 & & ANFEZEdAslEnd F2do]= (4.35 g, 41.6
mmol ) S A|HXE F3 3 WHo| H7}edr. WERE A AL, AcOH (2 mL), EtOH (50 mL), ¥ 3|l=gkx 43}
E (10 nL, 64% 573, 127. 8 mol)S H7leitk. EFES 30 ¥ ok FHEa, ALow YA, 5F
A AT, FAFEL EtOAcE FZ38}3L, 5= MAsta, MgS0, oA AxA7]a, A7t 4 28 z=2ng
N2 FAste] TA SFES F4 oA (4.5 g9 ZA 533
LCMS m/z=184.7 [M+H]+; '"H NMR (400 MHz, CDCl3) & ppm 0.71-0.80 (m, 2H), 0.89-1.00 (m,
2H), 1.81-1.98 (m, 1H), 6.22 (s, 1H), 7.11-7.56 (m, 5H), 10.50 (bs, 1H).
GA B 5-AEFRZEI-4-Q 9 E-3-Hd-1H-9 &}E£ 9] A%
THF (20 mL) @ & (20 mL) & 5-A1ZF2za29-3-#d-1H-9 &% (3.0 g, 16.28 mmol)e] &o] ALox 29
S EF (2.441 g, 16.28 mmol), 825 (6.20 g, 24.43 mmol), 2 exFZ5H (3.38 g, 24.43 mmol)S H7
k. WRSES 2 A7 EoF SRSk (100C). WREES Aeow YA, 10% FA NaSsE AX
stk f71 SvlE At stol AAS AL, $4 S EtOAcE FE35ka, NalC0; £, |42 AFsta, MgSo,
Aol A Ax:A71AL, sFEAHY. JFRES AT A 29 a2etEady (2.7 g2 ZASSIT.

LCMS m/z =310.8 [M+H]"; 'H NMR (400

MHz, DMSO-dq) 8 ppm 0.75-0.81 (m, 2H), 0.83-0.88 (m, 2H), 2.46-2.56 (m, 1H), 7.33-7.47 (m,
3H), 7.62-7.71 (m, 2H), 12.91 (s, 1H).

SA o otert-FE 2-(((1s,48)-4-((3-A|EFR2Z2F4-Q ¢ ©-5-Hd-11-F&g=-1-Q) ) A F2d )W =
Aot H o] E o] A%

DMF (5 mL) 5 5-AlEE2ZE2I-4-8 0 =-3-7d-1H-9&Z (3.5 g, 11.29 mmol)] &HE& FASIEF (0.271
g, 11.29 mmol) o2 A2 A 1 AIZF &< gk s, tert-F48 2-(((1s,4s)-4-(EASAHE ) A S22 4)
HEADOMEHOIE (4.66 g, 11.29 mmol)E FH7Fetich. ®k§ E3ES 50CE 16 Al &<t 7H4ska,

mL) = ATt Ed=S EtOAc®E FEskar, NgSo, BolA dxA7la, sFAZY. dFes At 4
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[0828]
[0829]

[0830]

[0831]
[0832]

[0833]

[0834]

[0835]
[0836]

[0837]

[0838]
[0839]

[0840]

SS=S0ol 10-1707247

2yl ArvtEag Y s GAste] 34 eSS T oA (4.5 g)=A F5E3IH.
LCMS m/z =551.1
[M+H]"; "H NMR (400 MHz, CDCl;) § ppm 1.04-1.19 (m, 4H), 1.33-1.44 (m, 4H), 1.46 (s, 9H),

1.47 (d, J = 8.08 Hz, 4H), 1.67-1.77 (m, 1H), 1.85-1.91 (m, 1H), 1.90-1.99 (m, 1H), 3.25 (d, J=
7.07 Hz, 2H), 3.87 (s, 2H), 3.91 (d, J = 7.58 Hz, 2H), 7.28-7.54 (m, 5H).

A D 2-(((1s,48)-4-((3-A| F2Z 24 5-t) 7 d-11-7 g} Z-1-Q) W) A F 23 2w EA] ol EALY] A=

HYdBEEA (25.3 mg, 0.181 mmol), tert-%¥ 2-(((1ls,4s)-4-((3-AZFE2ZEH-4-Q 0 =-5-HJ-1H-3] &} =-1-
e A FEI ) HEA] A H O E (100 mg, 0.181 mmol), HEZZ|A(EFALE~3)ZHEF (10.0 ng,
0.009 mmol), KxC03 (2 M 4, 0.2 mL) ¥ t2Aa (4 nl)¢ EFES nlo]mazgo]H FA} skol 150TCE 4 A

N

B T, ERES od¥sta, oHUES sFAHT. AFES HCL (U F 4 M, 5 nl)E AR
oA 10 A7+ F<tk A3t %%%3 EZA7)13, AFES HPLCE AASY XAl SHFE (23.5 mg)S &
5313t

LCMS m/z = 445.1 [M+H]"; "H NMR (400 MHz,
DMSO-ds) 8 ppm 1.32-1.55 (m, 8H), 1.71-1.82 (m, 1H), 2.04-2.17 (m, 1H), 2.28 (s, 3H), 2.93 (t, J =
6.82 Hz, 2H), 3.16 (s, 3H), 3.40 (t, J = 6.63 Hz, 2H), 3.41 (d, J = 6.69 Hz, 2H), 3.87 (s, 2H), 4.07 (d,
J=1.45 Hz, 2H), 6.87-6.98 (m, 2H), 7.07-7.13 (m, 2H), 7.16-7.31 (m, SH).

Al 1170 2-(((1s,48)-4-((3-(2-ZFF 2 2~4-r Lo d) -5 24~ d-1-¥ 2} E-1-d) v D) A F 2 &) v
SADOHAEAL (3hehe 143)9] A=
A A 3-8 0 %-5-mE-4-vd-1-T] 2} &9 Ax

THF (40 mL) ¥ & (40 mL) & 5-¥WlE-4-Fd-1H-T2Z (5.0 g, 31.6 mmol)e] &dof] A2 Q0 E=h|E
F (4.74 g, 31.6 mmol), 82= (12.03 g, 47.4 mmol), H K,CO; (4.37 g, 31.6 mmol)<S #7}8}H . HH-$-&

= 2 ARE TS SR v, A NaS0; (10%) = AFsiY. EFES oE opAHo|ER FEakaL, NgsSo,
el M AzA7IaL, FASE st sEAZRE. AFes degr A 2d ARvtEI v 2 GAlste] #A 3Hehe
2.5 g) =AM Tlié}?iq

AV

F
it

LCMS m/z = 284.7 [M+H]"; '"H
NMR (400 MHz, DMSO-ds) 8 ppm 2.26 (s, 3H), 7.24-7.54 (m, 5H), 13.13 (s, 1H).

GA B tert-FE 2-(((1s,45)-4-((3-L2. 2. E-5-m € -4-3 - 1H-9] &}E-1-L) WD) A F 22 W S A]) o} Al | ]
E9 A%

DMF (5 nL) % 3-89 %=-5-wed-4-9d-1-F2}= (2.0 g, 7.04 mmol)] €A FAIEF (0.169 g, 7.04
mol) &2 ALoA 1 AI7F Fok A S tert-F8 2-(((1s,4s)-4-(EA A W E) A Z 2324 ) W] E ] ) o} 4]
HolE (2.9 g, 7.04 mmol)E #H7lalgivt. whE EFES 50TCE 16 A7 &<t 7}05 3 F o]AE B Hte
os) AMAEFT (2 ml). ETFES EtOAcE FE3haL, NMgS0, AolA HAxA7]a Atk AHES A

7 A Ze ARviEadya e gaAste] 14 sgtes T4 od (1.5 924 F5383IH.

=A

_1)1'

=

LCMS m/z = 525.0 [M+H]*; '"H NMR (400 MHz, DMSO-d¢) 5 ppm 1.27-1.52 (m, 8H), 1.44 (s, 9H),
1.68-1.80 (m, 1H), 1.95-2.07 (m, 1H), 1.99 (s, 3H), 3.40 (d, J = 6.82 Hz, 2H), 3.96 (s, 2H), 4.03 (d,
J=17.33 Hz, 2H), 7.28-7.46 (m, 5H).

9A C: 2-(((1s,48)-4-((3-(2-ZF L 2-4-vE v d)-5-md-4-H I-11-¥ &=Z-1-d ) WD) A F 2 )y = A))
olH EAlel Az
LAl (3 ) F 2-ZF 0 2-4-vwEHdRBEA (29.4 mg, 0.191 mmol), tert-%8 2-(((1s,4s)-4-((3-8.2. %~

5-HE-4-H d-1H-¥] 2}t&-1-) HE)A S 2 A A ) w FE A ol A H o] E (100 mg, 0.191 mmol), HIEZT|=(ETHd
Y22 (22.03 mg, 0.019 mmol), 2 KxC0s (2 M <=4, 0.5 mL)2o| &S U}O]ELETJ]O]E ZA} Boll 150

Tz 2 AR =<t 7Hdsiet. Ed=S oldteta, oFdes FFAFY. IAFES 01 (US5E T 4 M, 3
mb) & A2 16 AZE st A, EdES FFA7IAL, AFES HPLC (P 222w HA8 2

@ 9|5 2 (Phenomenex) . 00G-4253-V0, SuH(Luna)  C18(2), 10 um, 100A, 250 x 50 mm ID; &&]<: 15
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[0841]
[0842]

[0843]

[0844]

[0845]

[0846]
[0847]

[0848]

[0849]

[0850]

[0851]

[0852]

[0853]
[0854]

[0855]

SSS0ol 10-1707247

woll AHA 0.1% TFAE X33t 40-65% AN/ H 00 o]efA], 50 ol H#AA 0.1% FIAE EF3H= 65%
ACN/I0 &) & AAlste] Al shgha (A7 A7k 41 &, 25.0 mg)& 5330

LCMS m/z = 451.1 [M+H]"; "H NMR (400 MHz, DMSO-ds) 8 ppm 1.32-1.52 (m, 8H),
1.69-1.79 (m, 1H), 2.02-2.13 (m, 1H), 2.28 (s, 3H), 2.30 (s, 3H), 3.39 (d, /= 6.95 Hz, 2H), 3.99 (s,
2H), 4.06 (d, J = 7.45 Hz, 2H), 6.91(d, /= 11 Hz, 1H), 6.98(d, J = 7.8 Hz, 1H), 7.05 (m, 1H), 7.07
(m, 1H), 7.15-7.31 (m, 4H).

g HPLC =70 3foll 37 w2l &8E FFES TR ol BA 3FE 2-(((1s,4s)-4-((5-(2-EF 2=~
4= e d-3-md-4-H d-1H-9] et E-1-) vl &) A SR ) W] 5 A oA EAE (25.0 mg) o] #A|o] A A=A &
A= At

'H NMR (400 MHz, DMSO-dg) & ppm 1.07-1.20 (m, 4H), 1.21-1.39 (m, 4H), 1.60-1.75 (m,
1H), 1.90-1.99 (m, 1H), 2.23 (s, 3H), 2.35 (s, 3H), 3.21 (d, J = 6.95 Hz, 2H), 3.80 (bs, 2H), 4.92 (s,
2H), 7.05-7.27 (m, 8H).

AAe 1.18: 2-(((1s,4s)-4-((3-(4-F22-2-ZF 2 27 d)-5-W e -4-H d-1H-9 &Z-1-<) W eH A Sz 3N 2)
| EAD O EA (313 144) 9] Ax

22k (3 ml) F 4-F2E2-2-ZF02AIdHEA (33.2 mg, 0.191 mmol), tert-HE 2-(((1s,4s)-4-((3-8.2
E-5-wE-4-Fd-1H-9 g E-1-OH WMD) A E 2 ) | S A oA H| o] E (100 mg, 0.191 mmol), EIEZ}7]=(EF
dx g ks (22.03 mg, 0.019 mmol), 2 K.CO0; (2 M 4, 0.5 mL)¢] &NE wmlo]m g2 o|H XA} &}o

h=y

5

50T 2 A S . ST olbhu, e FHAAG. FEL I (58 F 4N
nDE AelA 16 A%t B AU, EHES FHA/A, AREL WPLCE AASC] TA SHE (23,0
ng)e F5HAT

LCMS m/z = 471.1 [M+H]"; 'H NMR (400
MHz, DMSO-de) 8 ppm 1.32-1.53 (m, 8H), 1.70-1.80 (m, 1H), 2.02-2.12 (m, 1H), 2.29 (s, 3H), 3.39
(d, J = 6.95 Hz, 2H), 3.82 (s, 2H), 4.07 (d, J = 7.45 Hz, 2H), 7.03-7.10 (m, 2H), 7.18-7.41 (m, 6H).

AAe] 1197 2-(((1s,49)-4-((5-(2-3] S5 A D ¥ 2)-3, 4-T] ) D-1H-3] 2h-1-9) v &) A F 282 W] 4] o)
AEA (313E 146)9] A=
A A 2-(1,3-TlE] ol g-2-Q 2] |)-1, 2-T] s Dol el 9] A%

¥4 THF (100 ml) % 1,2-vsdelel= (10.0 g, 51.0 mmol)2]l &<o] KOtBu (THF % IM, 51.0 mL, 51.0
mmol)S H7FeIAT. EFES HA2oA 30 ¥ FoF wwkslta, o33} ekA (7.76 g, 102 mmol)E FH 7SSt
10 ¥ %, guzrde (17.72 g, 102 mmol)S H7}star, &S ALoA 4 A7t B¢ wwatict, HL" =
S = (10 )2 A3k, EtOAcRE sAetqltt.  f7] & 838hal, MgS0, el AxA71aL, EFHAA

Al S S A (183.0 g)=A F58H3A.

3 m{

LCMS m/z = 285.0 [M+H]".

WA B: 3,4-guld-1H-9)gt=-5-E] & ¢ A%

olgk-e (50 mL) ¥ 2-(1,3-tEldg-2-dd)-1,2-t]d dollE}= (1.88 g, 6.61 mmol)2] HErE] 3= 5=
32 (0.496 g, 992 mol)S H7FedY. WEES 16 AZF B9 FRFsta, deoem YZhA)a,
TEAATG. ARE I (1.0 )& AH&3te] pH 6-72 34 7]2, EtOAc/HOE F=3T. 7] 35S

NgS0, oA AxA7]aL, sFHAA B4 83E (1.5 9)& F538H3H.

LCMS m/z = 253.4 [M+H]"; '"H NMR (400 MHz, CDCl;) § ppm
4.01-4.19 (m, 1H), 6.92-7.58 (m, 10H).

@A C: 3,4-H o d-5-(2-(H Edts]| =2 -2H-9] &#-2-A S A o D E] @ )-1H-] }5 9] Al

DMF (5 ml) % 3,4-U#A|d-10-92}&-5-5L (1.2 g, 4.76 mmol) L 2-(2-H 2R EA)HEZs| =2-20-7] ¢
(0.994 g, 4.76 mmol)2] &Moo K,C0; (1.0 g, 7.23 mmol)S A7}, WHE-S 60ToNA 2 A7 B<F uwk
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[0856]
[0857]

[0858]

[0859]
[0860]

[0861]

[0862]
[0863]

[0864]

[0865]

[0866]
[0867]

[0868]

SSS0dl 10-1707247

Aoz WAAZAL, H0 (5 mL)2 AASATE. E33ES EtOAcE FE3FaL, MgS0, oA HdxzA 7]

=
FEAAY. WHFEL A9 A 29 ARvEIRYE AASe E4 FEES T4 09 (1.7 A 55

LCMS m/z =381.2 [M+H]"; 'H NMR (400 MHz, DMSO-ds)  ppm 1.32-1.50 (m, 4H),
1.50-1.73 (m, 2H), 2.99-3.13 (m, 1H), 3.21-3.44 (m, 2H), 3.46-3.59 (m, 1H), 3.61-3.82 (m, 2H),
4.44-4.59 (m, 1H), 7.16-7.40 (m, 10H), 13.32 (bs, 1H).

@A D tert-FE 2-(((1s,4s)-4-((3,4-t] ¥ d-5-(2-(H| E&} 3] = 2-20-9] &-2-L S A ) o d E] & )-1H-¥] &} &1~

) H ) A ZZ ) FA] ) oA EH o] E] A %

DMF (5 ml) % 3,4-t)dld-5-(2-(BlEgs| =2-20-3] &-2-AS ) g E 2)-11-9 8% (2.0 g, 5.26 mmol)<]

| FAIUER (0.126 g, 5.26 mmol )& Aol HHs] H7lsich. WHEES A2elA 30 & st

Wk, tert-F8 2-(((1s,4s)-4~-(EASAHME) A S 2 ) v S A ) ol H o] E (2.168 g, 5.26 mmol)E 7}

st W= 60TE 16 A7 &< A48 ZFdatgint. ARow YA & WEES B0 (G mb)E 7l
A

. EFES EtOAcE FE3haL, MgS0, AollA AxA7) AL, EEAZT)

mtEad 2 gAlste] A4 stgee T4 o (2.5 g =AM F5S3IY.

o

LCMS m/z = 621.4 [M+H]"; 'H NMR (400 MHz, CDCl5) & ppm 1.26-1.43 (m, 4H),
1.44-1.54 (m, 4H), 1.47 (s, 9H), 1.54-1.62 (m, 2H), 1.76-1.92 (m, 4H), 2.23-2.36 (m, 2H), 2.63 (t, J
=6.69 Hz, 2H), 3.21-3.32 (m, 1H), 3.36 (d, /= 6.95 Hz, 2H), 3.38-3.44 (m, 1H), 3.56-3.64 (m, 1H),
3.73 (t,J=11.18 Hz, 1H), 3.91 (s, 2H), 3.93 (d, J = 7.07 Hz, 2H), 4.33 (t, / = 7.71 Hz, 1H), 7.20-
7.43 (m, 6H), 7.75-7.81 (m, 4H).

Al B 2-(((1s,48)-4-((5-(2-3| =F Ao D E] 2)-3,4-T] H - 1H-T] 2} &-1-) D) A S Z A A ) H| F A ) o} N EA
o Az
tert-5-¢ 2-(((1s,4s)-4-((3,4-) A d-5-(2-(H E&} 3| = 2 -2H- 3] @-2-L -2 A o D E] @ )-1H-3] &} Z=-1- ) W]

ENAIZF R )W ZEA])olAHO]E (100 mg, 0.21 mmol) = HCl (YA 5 4.0 M, 4 mL)9 EFES A20A
16 A|ZF FoF wuksiith, Whg E3ES FFHA7|3, AFES PLCE FA St ¥4 3J3ES F53190 .
LCMS m/z=481.4
[M+H]*; 'H NMR (400 MHz, DMSO-ds) & ppm 1.02-1.20 (m, 4H), 1.22-1.37 (m, 4H), 1.55-1.64

(m, 1H), 1.88-1.99 (m, 1H), 3.03 (t, J = 6.82 Hz, 2H), 3.20 (d, J = 6.82 Hz, 2H), 3.61 (t, /= 6.82 Hz,
2H), 3.91 (s, 2H), 3.93 (d, J = 7.20 Hz, 2H), 7.06-7.32 (m, 10H), 12.51 (br. s., H).

AAle 1,200 2-(((1s,4s)-4-((4-(3-3| =F A # ) -5-H & -3-3 I-11-7| &} - 1-L) | D) A| F 2 3 A ) | EA] ) o}
A EAL (35 153)9 A=x

A AL S-eE-3-d - 1H- T ek o] Al

F4 EF (10 mL) 5 oMAEZE= (10 g, 83 mmol)e] &) of= &bo] 0Tl LiHMDS (THF % 1.0 M, 83
mL, 83 mmol)E A|HAE T M7t 5 & &, olMlEe E2Fel= (6.53 g, 83 mmol)E A|HAE T3
sk He Hrbekgly. WERE AASIAL, AcOH (5 mL, WEAE), EtOH (50 mL), 2 3=k F3t&E (12.50 g,
250 mmol)S FH7FeRQltE. E£3ES 2 AVP St FReka, Ao WZAIZ]AL, 1.0 M NaOH &S 3 7}sted
p 72 F3AZT. EFES EtOAcE FE311L, 5= Ak, MgS0, AellA HAxA71a, sFAZT. &

FES Ay A 28 genEadys AAske] T4 2SS dAga 09 (12.05 g) 2A FEdHAT

mlo

LCMS m/z = 159.0 [M+H]"; '"H NMR (400 MHz, DMSO-
ds) 8 ppm 2.25 (s, 3H), 6.42 (s, 1H), 7.20-7.44 (m, 3H), 7.67-7.82 (m, 2H), 12.53 (bs, 1H).

WA B: 4-B 2 R-5-wE-3-wd-1H-v &= Ax

tZF2=2dE (150 mL) 5 5-dwe-3-dd-10-92+= (8.0 g, 50.6 mmol)iﬂ golo] HE (8.08 g, 50.6 mmol)<S
0CeolA A7ttt ¥HgES 0TeA 30 & &< wRkeh g, Ao 2 Az &<t wwkst &, 54 Na,S0;
(10% w/w, 10 nL)® A}t {71 W& AAS L, 4 4& EtOAc® FF3ka, =2 AFsta,
MgSO, el Ax=A 713, #5AZT. IFrES A7 4 2§ a=eEadaz2 gt 14 =S 3
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[0869]
[0870]

[0871]

[0872]
[0873]

[0874]

[0875]
[0876]

[0877]

[0878]

[0879]
[0880]

[0881]

SSS0dl 10-1707247

8 09 (9.5 PEA FEHA.

LCMS miz =236.9
[M+H]"; '"H NMR (400 MHz, DMSO-ds) 8 ppm 2.26 (s, 3H), 7.30-7.57 (m, SH), 13.12 (s, 1H).

A Cotert-FE 2-(((1s,48)4-((4- B2 E-5-Wd-3-H d-10-3] 2} Z-1-4) D) A S 22 ) W FA]) o} A E ]
Eo Az

DMF (5 mL) & 4-B2F-5-ugd-3-dd-11-9&}ZF (2.0 g, 8.44 mmol)e] &Moo F23IEF (0.202 g, 8.44
mol)E& 0Tl =54 Hrergdu. wEES 1 2% 1 A7 ok wekskar, tert-542 2-(((1s,4s)-
4~ (BEASAHE) A S 2 ) H Aol Elo]E (3.48 g, 8.44 mmol)E 713 IFSES 42T E 16 A3E
Bob MAMF deta, HA2og WZAZ|a, HO (2 mL)E AASAT.  EES oE oA ER
FZoaL, MgS0, Aol AxA7|aL, st stell $FHAZT. AFES Ast A 29y a=vEadus FAst
o

FA sHetES A A4 (3.05 9 ®=A 53T

B

LCMS m/z =471.3
[M-+H]"; 'H NMR (400 MHz, DMSO-dg) 8 ppm 1.26-1.50 (m, 8H), 1.43 (s, 9H), 1.66-1.78 (m, 1H),
1.97-2.09 (m, 1H), 2.30 (s, 3H), 3.39 (d, J = 6.82 Hz, 2H), 3.94 (s, 2H), 4.06 (d, 7 = 7.58 Hz, 2H),
7.30-7.50 (m, 3H), 7.74-7.85 (m, 2H).

A D 2-(((1s,4s)-4-((4-(3-3| =2A) ) -5-H & -3-3 I-1H-T & Z-1-d) | & ) A| F Z 8 2 ) | E ] ) o} A EAF
o] Az

=4k (3 mL) = tert-5-¢
2-(((1s,4s8)-4-((4- 2.2 =-5-HE-3-Hd-1-9] ZZ-1-L) WO A Z2 ) W EA] oA H o] E (100 mg, 0.191
mmol)¢] Mo 3-3|=2EAHDEEA (26.3 mg, 0.191 mmol), HEZHI|A(EFALEZA)ZeE (22.03 ng,

0.019 mmol) % K,C0; (2 M &4, 0.2 mL, 0.4 mmol)S #H7}slct. &3 nlol A Z Yol B FA}F dloll 150°C

)
7] 2~(
S
Z 4 ARE B AdEka, Agr Ao FeaE B odetal, sFAAY. AFES HCL (U F 4N, 3
nl)E 10 AZE 5ok Astgiet. EFES FFA7 I, AFES HPLCE AAISte] %A E (25.6 mg) S 5
=33l
LCMS m/z =435.2
[M+H]"; "H NMR (400 MHz, DMSO-ds) & ppm 1.31-1.54 (m, 8H), 1.70-1.81 (m, 1H), 2.03-2.13

(m, 1H), 2.19 (s, 3H), 3.42 (d, J = 7.07 Hz, 2H), 3.9 (s, 2H), 4.03 (d, J = 7.45 Hz, 2H), 6.52-6.73
(m, 4H), 7.11-7.39 (m, SH), 9.44 (bs, 1H).

Al 1.210 2-(((1s,45)-4-((5-(2-v| FA] o &)-3, 4-t] B - 1H-¥] &} E-1-A) WD) A Z 2 8 2 ) v B A] ) o} M ELb
(33 178)9] A=
A: 5-(2-vEA o E)-3-H d-1H-T] &} F2] A%

d (10 mL) 5 oFHEH = (3.5 g, 29.1 mmol)e] &Ho] o222 3ol 0TCol|A] LiIMDS (551 & 1.0

e Za&) Hrbeltgeh, 5 B 3 3-uEAZESY F2dolE (3.57 g, 29.1 mmol)E AJHUAE E

3 8k W HUbstedth. WxRE AASET, AcOH (2 mL), EtOH (100 ml), 2 =&zl 3= (4.37 g, 87
S 2 AZF Bt BFEL, Aoz WYAAT AL, FFAAY. FFES EtOAc/HO

2 FE8a, @52 AFHEA, NgSo, HelA AFRAAN L, FHEAZAG. AAH FFES A A 29 A=

vtEIu R GAlste] B4 eSS A od (2.0 g)=A F5E0IH.

bz

LCMS m/z =203.1 [M+H]"; "H NMR (400 MHz, DMSO-d,) § ppm 2.85 (bs, 2H), 3.27 (s, 3H), 3.59
(t, J = 6.82 Hz, 2H), 6.49 (s, 1H), 7.21-7.46 (m, 3H), 7.74 (m, 2H), 12.56 (s, 1H).

97| B: 4-HR2T-5-(2-HEA|

2

12)-3-3d-1-v] e} &9 A=
DCM (100 nL) & 5-(2-Hl=A] A E)-
& 0CAA Ak weEg

(10% )= AAstsnt. #7132 AXsta, $4 & DA (2 x 50 L) o= F&3}

Al

2

-3 d-1H-9&Z (2.0 g, 9.89 mmol)9] &M BE (4.74 g, 29.7 mmol)
0ColA 1 AzF FeF wukek g, Ao 2 AzF FoF wwkek 5 Na,S0s

B #7132 ¥

32
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[0882]
[0883]

[0884]

[0885]
[0886]

[0887]

[0888]
[0889]

[0890]

[0891]
[0892]

[0893]

[0894]

SSS0dl 10-1707247

i, AR AL, NgSo, ZellA AzA7IaL, FFAA FA e (2.5 g)& TSI

)

LCMS m/z = 281.1 [M+H]"; '"H NMR (400 MHz, DMSO-ds) § ppm 2.87 (t, J = 6.82 Hz,
2H), 3.27 (s, 3H), 3.62 (t, J = 6.82 Hz, 2H), 5.75 (s, 1H), 7.35-7.51 (m, 3H), 7.75-7.82 (m, 2H).

9 C o tert=F4 2-(((1s,4s)-4-((4-B 2 R-5-(2-H| FA o &) -3- - 1H-¥] e} Z-1-D) | EH A S 2 8 ) v =
AD)orAHI O] E 0] A%

DMF (5 nl) ¥ 4-HE2R-5-(2-wEAE)-3-H<-1H-9&}= (3.0 g, 10.67 mmol)e] Mo FAIJUEF
(0.256 g, 10.67 mmol)ell °o]oiA] tert-FE 2-(((1s,4s5)-4-(BEASAIHE) A S 2 )W EA])oLAEIO]E (4.40
g, 10.67 mmol)E H7ISITE. WHEES 45T A M43 ZHdsigict. & (5 a2 2 & E3ES
EtOAcE FE3dtar, A4=2 AFsFaL, MgS0, AolA AxA71a, FFAHY. JFES Azt 4 248 220
Bz At #A4 sgE (4.5 90 53

LCMS m/z = 523.4 [M+H]"; '"H NMR
(400 MHz, DMSO-ds) 8 ppm 1.69-1.80 (m, 4H), 1.81-1.89 (m, 4H), 1.91 (s, 9H), 2.19-2.30 (m, 2H),

2.90 (s, 3H), 3.46 (t,J = 6.63 Hz, 2H), 3.89 (d, J = 6.95 Hz, 2H), 4.02 (t, J = 6.32 Hz, 2H), 4.43 (s,
2H), 4.56 (d, J = 7.45 Hz, 2H), 7.81-7.99 (m, 3H), 8.24-8.32 (m, 2H).

Al D 2-(((1s,4s)-4-((5-(2-WEA] o &)-3 4-T)H d-1H-Y] &} Z-1-A) ) A| F 2 A2 i EA] ) o EALSY] A

=,

geat (3 ml) F tert-F8 2-(((1s,4s)-4-((4-B 2 H-5-(2-HEA o &)-3-F| d-1H-F & Z-1-d ) e A F=2
) w| = ADolA Eo]E (100 mg, 0.192 mmol)e] &Holl HEHEAF (23.4 mg, 0.192 mmol), HEZIA(ET
AdEZ2)Z2HE (22.03 mg, 0.019 mmol) 2 KiCO0s (2 M <4, 0.5 mL)S 7} et. H&%%% wjo] = 2 ¢
olB A} 3holl 150ColA 4 AIZE Bk 7Hdstar, st Ao s T3 q3sta, sFAHY. AFES
HCL (B52F 2 4 M, 3 ml)= 10 AIRF &k Agstar, E¢=& HPLCE HAlstol A 3¢ (23.5 ng)e 75
s

LCMS mi/z = 463.3 [M+H]"; "H NMR (400 MHz, DMSO-ds) § ppm 1.33-
1.56 (m, 8H), 1.71-1.84 (m, 1H), 2.05-2.20 (m, 1H), 2.84 (t, J = 6.82 Hz, 2H), 3.13 (s, 3H), 3.35 (t, J
= 6.82 Hz, 2H), 3.39 (d, J = 7.07 Hz, 2H), 3.67 (s, 2H), 4.06 (d, J=7.33 Hz, 2H), 7.15-7.42 (m,
10H).

Arle 1,220 2-(((1s,4s)-4-((5-(2-m| FA ol &) -4-(3-H| A # D) -3-F - 1H-9] &} E-1-D) v ) A F 2 3 A ]
SADOAIEAL (Sheh= 179)¢] A=

24t (3 ml) F tert-F8 2-(((1s,4s)-4-((4-B 2 E-5-(2-HEA o &)-3-Fd-1H-F &} =-1-d) &) A =2
A2 HE A O EO]E (100 mg, 0.192 mmol)2] & Mo 3-wEAAIHEA (23.4 mg, 0.192 mmol), EHIEZZ
~(EgAdEA~a)ZaE (22.03 mg, 0.019 mmol) 2 K.CO; (2 M 44, 0.5 mL)E #F7tsldct. wk$
AZ el B AL 3ol 150TCAA 4 AZF &<t 7FEsta, A7t A9 E—Eilve— F3l oJFsta, EFA
FE& HCl (U52F 5 4M, 3 mL)E 10 Al 59t A8, &£3&ES HPLCE FAste] 1A 3stE (23.5
mg)S 53

LCMS m/z = 493.4 [M+H]"; 'H NMR (400 MHz, DMSO-d) &
ppm 1.32-1.56 (m, 8H), 1.72-1.85 (m, 1H), 2.06-2.18 (m, 1H), 2.85 (t, J = 6.69 Hz, 2H), 3.16 (s,

3H), 3.36-3.38 (m, 2H), 3.40 (d, J = 3.03 Hz, 2H), 3.66 (s, 2H), 3.70 (s, 3H), 4.05 (d, /= 7.33 Hz,
2H), 6.71-6.80 (m, 2H), 6.85-6.91 (m, 1H), 7.16-7.35 (m, 6H).

AAE 1.230 2-(((1s,4s)-4-((4-(3-F 2 2-2-ZF 0 2 ¥d)-5-(2-(H ] &) o & )-3-7 d-11-5] &} Z-1-d ) 1|
ENA|F 2 HEA]) oA EAL (3H8HE 215)9 AF

A A 5-(2-(HEE| Q) E)-3-dd-1-T &= 2] A%
e BFA (10 L) & oMEH= (5.0 g, 41.6 mmol) o] &Holl of= o] 0ColA LiHMDS (FF< 5 1.0
M, 42 mL, 42 mmol)E A|FXE Es&] H7Ieder. 5 # 3 s-(HEg)zagnd Fg2gol= (5.77 g,
41.6 mmol)E A|UAE 3] 3 Ho Hr1eict. WEE AASFa, AcOH (5 mL), EtOH (100 mL), @ 3=z}
2 F3HE (6.25 g, 125 mmol) S H7lslth. EFES 2 A7 FoF S, deow Yzhag| A, A F

ol

il
ru
HN'



[0895]
[0896]

[0897]

[0898]
[0899]

[0900]

[0901]
[0902]

[0903]

[0904]
[0905]

[0906]

[0907]

SSS0dl 10-1707247

FFEs EtOAcet = Afolol Ewista, 7] A& d= AlFHskaL, NgSo, AolA AxA|7)aL,

de ARes Advh 2 2y ARviEadye JAste] A4 sehes A 2 (6.5 9)

LCMS m/z = 219.2 [M+H]';
"H NMR (400 MHz, DMSO-ds) § ppm 2.09 (s, 3H), 2.77 (t, J = 7.71 Hz, 2H), 2.84-2.95 (m, 2H),
6.53 (s, 1H), 7.18-7.50 (m, 3H), 7.63-7.84 (m, 2H), 12.60 (bs, 1H).

WA B 4-B 2 E-5-(2-(H 2 E )l 2)-3-sd-1H-v| e}E 2] A=,
ZEAlom|

N-H. =
k. ETgES F

HEe (20 mL) & 5-(2-(HEE)dE)-3-Ad-1H-F &= (4.0 g, 18.32 mmol)2] &N
(3.26 g, 18.32 mmol)E 0ColA HAH3s] HA71e4). HFSES 0CoA 2 A7F Zot ﬂ\ﬂ}é}
FEA7]1a, At A 72y azeeadas GA st 1A 388 (3.4 98 5318

LCMS miz = 297.0 [M+H]*; 'H NMR (400
MHz, DMSO-d) 3 ppm 2.11 (s, 3H), 2.79 (t, J = 7.83 Hz, 2H), 2.83-2.97 (m, 2H), 7.32-7.56 (m,
3H), 7.67-7.88 (m, 2H), 13.20 (bs, 1H).

A C: tert=FE 2-(((1s,49)-4-((4-BRE-5-(2-(M L E ) ol &)-3-5 - 1H-5] &} E-1-D) W D) A F = 8
HEA])olAH o E] A%

DMF (5 mL) & 4-B2R-5-(2-(Hdg ) d)-3-Ad-1H-9 &= (3.4 g, 11.44 mmol)<] |0 ?iﬁMg{i‘T
(0.275 g, 11.44 mmol)& A-LoA H7F3taL, olofA tert-FE 2-(((1s,4s)-4-(EASAHE)A| S 5
ADOLAEHIOIE (4.72 g, 11.44 mmol)E 7}ttt WHSES 45CE A 7Mgsta, deor WZAA7|a, &
(5 mL)E AAAT. ZFES EtOAcE FE3a, 5= AFSI, MgS0, Aol AxA71, FFAF.
AFES A7t A 29 F2vteadd2 JAste] 34 3E (3.5 90 53

LCMS m/z = 539.1 [M+H]; '"H NMR (400 MHz, DMSO-ds) 5 ppm 1.30-1.40
(m, 4H), 1.43 (s, 9H), 1.44-1.52 (m, 4H), 1.70-1.80 (m, 1H), 2.03-2.11 (m, 1H), 2.14 (s, 3H), 2.72 (t,
J=17.07 Hz, 2H), 3.00 (t, J = 7.20 Hz, 2H), 3.40 (d, J = 6.95 Hz, 2H), 3.94 (s, 2H), 4.09 (d, /= 7.45
Hz, 2H), 7.32-7.51 (m, 3H), 7.75-7.84 (m, 2H).

2 B Ao A A A,

wy e

LAk (3 mb) & tert-F¥ 2-(((1s,4s)-4-((4-B 2 R-5-(2-(WEE Q) o e)-3-#d-1H-¥| g} Z-1-L) W e ) A
Z2I)uEADoLAHOIE (100 mg, 0.19 mmol)e] &dof] 2-ZF Q0 2-3-ZFZ2d|IdHEA (32.4 mg, 0.19
mol), HEZIA(EdAdzA~a)ZeE (22 mg, 0.019 mmol) 2 K.CO0; (2 M 4, 0.2 nl)& 784t

1%

i E@ES vholAR ol B 2AF Sto]l 150TE 4 AlE w¢F 7Fdsigint.  ooiM, =S AT A =
Hag 58 ogsla, FHA7L, FFES UCL (US4 F 4 M, 5 0l)E AL 10 AzF 59 Hesgin.
EHES TRV, AFES IPLCE gASt] A 3HetE (24.5 mg)& F53k3IT.

LCMS m/z = 531.2 [M+H]"; '"H NMR
(400 MHz, DMSO-dg) § ppm 1.32-1.55 (m, 8H), 1.71-1.83 (m, 1H), 1.86 (s, 3H), 2.06-2.19 (m, 1H),
2.50 (t, J=17.83 Hz, 2H), 2.85 (t, J = 7.39 Hz, 2H), 3.40 (d, J = 6.95 Hz, 2H), 3.71 (s, 2H), 4.09 (d, J
=17.33 Hz, 2H), 7.15-7.38 (m, 6H), 7.54-7.65 (m, 2H).

2 A o 1.24:
2-(((1s,4s)-4-((4-(3-l 5 A 3 D) -5- (M R B 2)-3-3 - 1H-9] eh5-1-D) v ) A S =) v S A ) opA| EqL - (3}
FE 3D A=

GA A 2-(3-WEA T E)-3,3-H| A (WEE 9 )-1-Hd T2 ZT-2-¢l-1-29] A%,

0Q
N}
N}
(e}

L2 THE (44.0 mL) & 2-(3-W|EAgd)-1-H ol el (5.0 mmol) 2] &Mol ZEF tert-HF-EA =]
g (THF £ 1 M, 46.0 mL, 46.0 mmol)S H7}&tdct. & EES Ao 15 & FoF wukdl o8, (S,

=

)

(1.45 mL, 24.05 mmol)<S ZFH7}skick. 2 & 3 Mel (3.40 mL, 54.4 mmol)E #H7}s}h s
33} NaHCOs & §]/L,6}_ﬂ, EtOAcE F=3dtt. 3 77 &5 HO0,

b mksielrh. @A ¥, 0 EFES

RS =
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[0908]

[0909]

[0910]

[0911]

[0912]

[0913]

[0914]

[0915]
[0916]

[0917]

[0918]

[0919]

E=2ESH
S/

ol 10-1707247
Qe AR, NgS0, oA AR, FHAA EA FFES 2044 2d2A FEHA.

A B: 4-(3-wEAHE)-5-(HEE Q)-3-Hd-1-9 2} £ 2] A%

EtOH (100 mL) ZF 2-(3-"1EA|#d)-3,3-H] = (HMEE Q)-1-Fd T2 Z-2-<-1-&
(5.36 mL, 110 mmol)& #H7let3ict. WhE E£3=S 9 EFeta, F7H9 =
mmol)& H7letal, EFES WHEo] dd w7tA EFeivt. EFES S o

LA sl=gzl =

(1.00 mL, 20.6
Al7]1aL, HOE Al s}
al, CHCly= , EEAA BA 3

= (6.67 20 T

3

32

oo @3 7] S5 00, 92 AFSAL, NgS0, dellM HFAI7IAL

ToF AT

e

4

LCMS miz = 307 [M+H]".
WA C otert-FE 2-(((1s,45)-4-((4-(3-" S A H D) -5-(ME B 2 )-3-9 d-1-F 2} Z-1-) &) A S = 8 4)
HEA]) oA H O] ES] A%

S wlo|gke] DMF (36.0 mL) & 4-(3-WEA]Hd —5—(u1151a0)—3—ﬁﬂé—1}1—ﬁ1 % (2.241 g, 7.56 mmol) 2
Nal (357.4 mg, 8.94 mmol) S T}, ZEFES Lo 15 & = wwksl t}& DMF (10.0 mL) = tert—3-

g 2-(((1s,4s5)-4-(EA A WE) A S22 v EA) oA E|o]E (3.0415 g, 7.37 mmol)e] &S H7}atct.
RS ES 45T A 15 AIRE &<t Zhsklth. fdE & v ERES HO0E AAsHa, EtOAcE =33
Fe A7) TS Q4T ANHD, NS0, Aol AEAT T, FHAAG. AFES Aok A 2R azeiEn
o2 Aol BA e 5o

A D 2-(((1s,48)-4-((4-(3-H EA D) -5-(HM L E] &) -3-3 d-1H-9] &} 5-1-L ) W &) A 2 8 ) v F-A] ) o} A]
Ele] Az

A7 53T tert-FE 2-(((1s,4s)-4-((4-(3-HEA|d 4 )-5-(HEE] )-3-9| -1H-¥] 2} =-1- O})ﬂ]g)}\]% .
A)EEAD A E O] Eel] T]SaE AN HCLS H7EsHith. WhgES ALolA whAl agksigich. fbde &

=

SRS 10% NaOHR 7148417150, #7] BoBS NBER F2a9th. olold, #4 52 L H
AABA L, WIBER FEFAG. FE A7) B UeS0, B AXAIN, FHAALG. FE5F AFES
ACN Fol 831471530, IN NaOH 81 (2.45 nl, 2.45 mol)& HAASY. EHBE BAAXAA AAE 45
stgom, olg olamzd dFErE AAYut] BA AFB GEF 4L AWM 1A (897.6 ng) = A
S5t

LCMS m/z = 481 [M+H]"; '"H NMR (400 MHz, DMSO-dg) 8 1.17-

1.80 (m, 10H), 2.14 (s, 3H), 3.34 (d, J= 7.0 Hz, 2H), 3.50 (s, 2H), 3.71 (s, 3H), 4.27 (d, J= 7.5
Hz, 2H), 6.80-6.85 (m, 2H), 6.89-6.94 (m, 1H), 7.21-7.37 (m, 6H).

AAlel 1.250 2-(((1s,4s)-4-((5-(2-3| =F A HE] &)-4-(3-v FA o D) -3-d d-1H-T &E-1-L) DA =
) SFAD A EAL (3= 198) 9] A%

A A 4-(3-HEA HdD)-3-H d-5-(2- (| Eg} 3| = 220~ gk-2-d 2 A ) o ] 9 )-1H-T| &} & 9] A%

THF (11.05 mL) % 2-(3-"WEAI9d)-1- Jﬂ‘éoﬂE}i (1.25 g, 5.52 mmol)®] nRE KMo ZH tert-FHA=
(11.49 mL, 11.49 mmo)E H7}skglth. 30 & %, CS; (0.363 mL, 6.02 mmol)& H7}sta, EFES 10 & &

oF wHkek 3 2-(2-B R RIEADHEHS =2-20-9 & (2.086 mL, 13.81 mmol)S FH7}sta, WHe-ES WA o
sk, EFES oleS (11.05 mb)E 3]A ATt oFAEAF (1.898 ml, 33.1 mmol)S H7bslar, o]ojA
sl=gbd =3HE (2.71 nl, 55.2 mmol)S FH7FEATH. WHSES 85Tl A mwbsla, 7t sloll HFAIA
o, IARES EtOAc/H0 (23) 2 F&3UTE.  f7] A8 Fstar, 4= AFska, MgSo, dedlA 1dx&A17]4,
FEAAT. ARES AY7 A 2 AZeEI9RE GAlste] ZA SES WA 1A (1.681 g)2A S
=

'H NMR (400 MHz, CDCl5) § ppm 1.52-1.64 (m,
3H), 1.65-1.93 (m, 3H), 3.06 (t, J = 5.94 Hz, 2H), 3.49-3.57 (m, 1H), 3.65-3.71 (m, 1H), 3.72 (s,
3H), 3.88-3.95 (m, 1H), 3.97-4.05 (m, 1H), 4.66-4.69 (m, 1H), 6.79-6.90 (m, 3H), 7.19-7.26 (m,
1H), 7.26-7.33 (m, 3H), 7.37-7.45 (m, 2H), 10.91 (bs, 1H).
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[0920]

[0921]

[0922]

[0923]

[0924]

[0925]
[0926]

[0927]

[0928]

[0929]
[0930]

[0931]

[0932]

[0933]

[0934]

SSS0dl 10-1707247

@Al B tert-FE 2-(((1s,4s)-4-((4-(3-HEA A D) -3-3 d-5-(2- (| E 2} 3| = 2-2l-3] &-2-L S A] ) o E E]
-1-F 3 E-1-d) v EH A Z2A ) EA oA H O E 2 tert-F8 2-(((1s,4s)-4-((4-(3-w| EA] #H d )-5-
d-3-(2-(H EZ}3| E2-20-9] &-2-A S A ) o D E] & )-1H-¥] g E-1-D) W) A F 22w EA] Yol A B o] E 2]

A Z

4-(3-HEA A L) -3-H d-5-(2- (B E&}3| = 2-20-¥] #F-2-A A 2 E] @ )-1H-T] &= (0.123 g, 0.3 mmol)9]
Wk gMel 60% NaH (0.012 g, 0.300 mmol)E ZH7FsQIth. 20 & %, tert-FE 2-(((1s,4s)-4-(EA A v
DA F )W EA]) oA HOIE (0.124 g, 0.300 mmol)E H7letdcl. ¥HEES 70TE 18 A3t w¢t 7Fds)
i, Aeor WAL, B sAEY. EFES EtOAcE 33 FEST. @3 FEES daE AHsE

aL, NgS0, AellM A=xAl7|a, sFAAT. IFies Heyh A 24 azviEadgys AAste] g4 sites

A X0l AR ] EIE (46 mg) A FE58FUT}.

f

LCMS m/z = 651.7 [M+H]".

Al C: 2-(((1s,4s)-4-((5-(2-3| =Z A HE] Q) -4-(3-H| Z A A D )-3-H| - 1H-¥] 2} =-1-L W EDH A EF 2 4)
HEA]) oA EALY] A%

DCM (214 ul) % tert-H¥ 2-(((1s,4s)-4-((4-(3-FEA #H L)-3-H d-5-(2- (| E&} 3| = 2-20-9] F-2-9 &
AN NEE Q)-1H-1 g}E=-1-A) W EH A ZF 2 )W EA] ) olA|Ho|E (46 mg, 0.071 mmol) = tert-Fd 2-
(((1s,4s)-4-((4-(3-H| F5 A 7 D) -5-7 -3~ (2- (B E2} 3] = 2 -2H-3] T-2- I S A]) o H E] @) -1H-7] &hE&-1-2) vl
AR FA] oA H O] E (Ao AA o] EFHE) o] wyk §Mo] & (21.42 pl), EFegdd (113
pl, 0.707 mmol) % TFA (109 ulL, 1.413 mmol)E H7}etdct.  WbSES ¥l wwksla, 3712 TFA (0.5
mL)E FH7bekar, whEES F7he] 1 AIRE ot kst &ujE SRAIZY. AFRES 0% oHHEUEZ/
ol mola, HPLC (50% oIHEUEH/E; 82 AAste] %A &S TAZA 5330

LCMS m/z = 511.5 [M+H]"; 1H NMR (400 MHz, DMSO-d¢) §
ppm 1.31-1.45 (m, 4H), 1.45-1.54 (m, 4H), 1.69-1.80 (m, J = 4.55 Hz, 1H), 2.18 (bs, 1H), 2.51-2.56
(m, 2H), 2.60 (t, J = 6.69 Hz, 2H), 2.60 (t, J = 6.69 Hz, 1H), 3.41 (d, J = 7.07 Hz, 2H), 3.71 (s, 3H),
3.96-4.01 (m, 2H), 4.29 (d, J=7.58 Hz, 2H), 6.79-6.84 (m, 2H), 6.88-6.95 (m, 1H), 7.23-7.30 (m,
4H), 7.30-7.37 (m, 2H).

Ao 1.260 2-(((1s,4s)-4-((5-(2-3| =Z Aol € E] ) -4-H d-3-p-EH-1-T &Z-1-DHH O A F=2 &)W &
AR EAL (813HE 200) 9] Al*
A Ar 4-3d-5-(2- (| E&F3| =2 -2H-9] gh-2-A 2] ) o D E] & )-3-p-FH-1H-T &}F 9 A=
2-9d-1-p-Eo =0 2 5 E, HAd 1.25, ©A Aol 7[AE AT FAE HHES o) gsted, #A IFES
) A A 5

'H NMR (400 MHz,
CDCls) § ppm 1.54-1.64 (m, 3H), 1.66-1.90 (m, 3H), 2.33 (s, 3H), 3.05 (1, J = 5.43 Hz, 2H),

3.47-3.56 (m, 1H), 3.64-3.72 (m, 1H), 3.86-3.94 (m, 1H), 3.95-4.01 (m, 1H), 4.63-4.67 (m, 1H),
7.10 (d, J = 8.08 Hz, 2H), 7.25-7.30 (m, 5H), 7.30-7.39 (m, 2H).

@A B tert-FE 2-(((1s,4s)-4-((4-8d-5-(2-(H| E2} 6] E2-2H-T H-2-A S A ol D E| 2 )-3-p-=E-1H-7 2}
E-1-9) e A 2R ) o S A oAl H o E o] A%

4-Hd-5-(2-(H Eg}3| = 2-20-9 &-2-U LA D E] 9 )-3-p-EH-1H-F FZ 2 2¥, A 1.25, A B 7]
T O

1H-
A AT fAHE PP ol gstel, A HFBL FUE LA FEIA

LCMS m/z = 635.6 [M+H]".

@A € 2-(((1s,48)-4-((5-(2-3| =5 Ao ] &) -4~ d-3-p-FH-1H- ¥ &Z-1-L) ) A S D) v FA] ) of
A EARS] A%

tert-5-€ 2-(((1s,4s)-4-((4-¥d-5-(2-(H ET}3| = 2-2-1] &~
A)yHE)A S Z A H EA LA E O] ERZRE, Ao 1.25, @A (ol
z;sﬂl-

e W mARN S5

—‘ N
l‘UE
do
>,
~
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[0935]
[0936]

[0937]

[0938]

[0939]

[0940]

[0941]

[0942]

[0943]
[0944]

[0945]
[0946]

[0947]

[0948]

SSS0dl 10-1707247

LCMS m/z = 495.3 [M+H]*; "H NMR (400 MHz, DMSO-d¢) § ppm 1.32-1.45 (m, 4H), 1.45-
1.52 (m, 4H), 1.68-1.80 (m, 1H), 2.13-2.22 (m, 1H), 2.25 (s, 3H), 2.56 (t, J = 6.69 Hz, 2H),
3.23-3.29 (m, 2H), 3.41 (d, J = 6.82 Hz, 2H), 3.98-4.01 (m, 2H), 4.28 (d, J = 7.58 Hz, 2H), 4.75
(bs, 1H), 7.06 (d, J="7.83 Hz, 2H), 7.20 (d, J = 8.08 Hz, 2H), 7.23-7.28 (m, 2H), 7.30-7.43 (m,
3H), 12.52 (bs, 1H).

HEAD O EAL (319E 8) # 2-

AN 1.27: 2-(((1r,4r)-4-((3,4-9Hd-1H-9] &=-1-L)HEDH A S 2 A)
EX (3FE 99 Ax

(((1r,4r)-4-((4,5-t) 3 d-11-9] ghE-1-) m D) Al S = 3 A ) vl S5 A] ) ob Al
A Ar 3, 4-HHd-1H-T 2tEe] A%,

A (3-dd A @-2-A)HEl= (5.0 g, 22.3 mmol)S F5= Et,0 (40 mL)o] o}= A skell dAEARAT. A
g4 Held dHEolE (3.00 nL, 23.7 mmol)E AHAE Fall M3 H7lekdvh. wEES 50TCelA 1
AIZE Eot BFE oe, WA 71, ZH2F 60 mLe] H:0 2 Et,0/EtOAc®E FE&Ftt. A 55 EtOAc (60 m

L= oA FEskgleh. 93 771 S5 ARA71AL, 547 3-F4-2, 3-Hid 22 adE F53530H.

ri
off
2

Mg Ba) AW WGt WMeES Heold 1

3-&4-2 3-tHd=zZ 23 (5.00 g, 22.3 mmol)S EtOH (40 mL) o &afAIHT. 3|zl d53=
= A7 B
e AzntEgdaE AAste] T4 eSS we 25

i)
>
)
R
)
S
il
o
iz,
AL
N
e o
m\“

LCMS m/z =221.1 [M+H]"; '"H NMR (400 MHz, DMSO-ds) 8 ppm 6.99-7.57 (m,
10H), 7.66-8.09 (bs, 1H), 13.15 (bs, 1H).

g

A B 2-(((1r,4r)-4-((3 4-H o d-11-¥ &t S-1-D O A 2 ) ml S AD o EAE 3 2-(((1r,4r)-4-
((4,5-d3d-11-9 2tE-1-D) MR Al S 2 ) | 54 oA EAte] A=,

3,4-t9d-10-92}% (16.02 mg, 0.073 mmol )% DMF (0.4 mL) ol &3|AIZTE. NaH (1.745 mg, 0.073 mmo
DE FH7bsta, 9HSES AL 15 B BoF wukstd vk, tert-F2-2-(((1r,4r)-4-(EAS A e ) A F 2 )
)| EAD A H O E (AAlof 1.1 %A}f& WAoo g AzE) (30.0 mg, 0.073 mmol)S H7}stL, WeES A
2o 1 AlgE SoF mEdl. 2 ¥, RESES N0 (2 mL)9F EtOAc (2 mL) Abelel] Ewjalict. 4 &
EtOAc (2 mL)E FE3IUth. fr7] S5 Fsha, AxA71a, sFAZ. Add ods HClL (US4 5 4 1)
(400 upL, 1.600 mmol) el A-&3HA71aL, BHA} wRksiitt.  &vjE FEA7] 1
% SMEUEL/E; T&u)E AAst s5hE 85 WA 1A (6.5 mg) =A F5

LCMS m/z = 405.5 [M+H]"; 'H NMR (400 MHz,
DMSO-ds) 8 ppm 0.86-1.12 (m, 4H), 1.44-1.58 (m, 1H), 1.61-1.71 (m, 2H), 1.73-1.80 (m, 2H),
1.80-1.91 (m, 1H), 3.26 (d, J = 6.32 Hz, 2H), 3.95 (s, 2H), 4.00 (d, J = 7.07 Hz, 2H), 7.20-7.27
(m, 3H), 7.27-7.36 (m, SH), 7.36-7.44 (m, 2H), 7.92 (s, 1H);

315t 95 WA 1A (1.0 mg) 2A S5

LCMS m/z = 405.6 [M+H]"; "H NMR (400 MHz, DMSO-ds) 5 ppm 0.68-0.88 (m,
4H), 1.33-1.50 (m, J = 9.98 Hz, 3H), 1.57-1.78 (m, 3H), 3.20 (d, J = 6.32 Hz, 2H), 3.78 (d, J =
7.20 Hz, 2H), 3.92 (s, 2H), 7.07-7.16 (m, 3H), 7.16-7.22 (m, 2H), 7.30-7.36 (m, 2H), 7.47-7.56
(m, 3H), 7.83 (s, 1H).

A 1,28 2-(((1s,4s)-4-((1-99-4,5-t) 3| = 2-30-1 % [e] Q1 T} Z-3-U ) W &) A| S 2 & A ) v ZA] ) o} 4| EAF
(3= 150)9] A=

CHA A: 1-3d-4,5-T] 3 = 2-30-wZ[e] A utE] A=

3. 4-Hs|E2urgl-2(1) - (2.080 g, 14.23 mmol)& &<l (15 nl) Fol &iA71aL, &o& WA
WAA T, LIHMDS (7.470 mL, 7.470 mmol)E& AH3| nRkslHA H7lslglth. 1 # 5, Hxd S2gol=
(0.8258 mL, 7.114 mmol)E H7}3tgdct. W E-S W2 RE A3, F71=2 1 &
(4 nb)E wwrsbd A H7)bslar, ool EtOH (10 mL), THF (5 wl), @ d=zkx o
A7bekdch. 10 ¥ ¥, &9S 1M NaOH (30 mL)o] ©x¥ #e Zu7|o] i, F7+9] Hy
(100 mL) & F=3¥ k. =4 =5 EtOAc (100 mL) & ThA] &80},

=}

—~
3

(@]

=

&=

~— .
g
o=

1)
=

(@]

i
e

HE 67 32 AzA7E, $EA3

pud
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[0949]
[0950]

[0951]

[0952]
[0953]

[0954]

[0955]

[0956]

[0957]

[0958]

[0959]
[0960]

[0961]

SSS0dl 10-1707247

b RREES desh A 29 azekeades gAste] B4 S33ES %o AT w2 S5,

LCMS m/z = 247.2 [M+H]"; "H NMR (400 MHz,
DMSO-dq) & ppm 2.72-2.86 (m, 2H), 2.90-3.00 (m, 2H), 6.99-7.09 (m, 2H), 7.11-7.21 (m, 1H),
7.23-7.29 (m, 1H), 7.37-7.61 (m, 5H), 12.75 (s, 0.7H), 12.97 (s, 0.3H).

A B 2-(((1s,48)-4-((1-#19-4,5-1) 3| = 2-3H-H % [e] QA T}ZE-3-) H| D) A| ZF E 3 A ) H| EA] ) o} A EAL
A Z

1-9d-4 5- 3 =2-3H-# % [e] Q)2 (100 mg, 0.406 mmol)S DMF (0.4 mL) Fol A AT}, F2IJUEF
(9.74 mg, 0.406 mmol)S 78t WHSES A2 10 ¥ F<F kst S, DWF (0.2 mL) ol of#H]

A7 tert-FE 2-(((1s,4s) 4~ (EASAHME) A Z 2 ) H| A ) olAH o] E (167 mg, 0.406 mmol)E 37}
ik, RESES 50Tl 1 Az Ft wRksigity, 1 %, F7FFe] NaH (10 mg) & H7bsiglvh. We&ES
50ColA 1 AIZF SoF opA] adtelict, E3&ES 7H7E 15 nle] 0 2 EtOAcE FE3I3ith. 4 52 EtOAc
(15 mL) 2 oAl F=k3dvk. &3 771 & AxA71aL, $FAAT. AFES 00 (US54 5 40 (507 n
L, 2.030 mmol) Zd AL3NAI7]aL, ALo|A vhx} wHksigict. LS ZIA7|1, AFES AL LC/MSE
A A sh3tES B A A (35 mg) ®A F5IIT

LCMS m/z=431.4 [M+H]"; "H NMR (400 MHz, DMSO-d;) & ppm 1.28-1.54 (i, 8H),
1.69-1.80 (m, 1H), 2.00-2.10 (m, 1H), 2.85 (d, J = 7.83 Hz, 2H), 2.97 (1, /= 7.33 Hz, 2H), 3.41

(d, J=6.95 Hz, 2H), 3.99 (s, 2H), 4.04 (d, J = 7.58 Hz, 2H), 6.98-7.08 (m, 2H), 7.10-7.18 (m,
1H), 7.22-7.30 (m, 1H), 7.35-7.50 (m, 3H), 7.54-7.60 (m, 2H).

AAd 1,290 2-(((1s,48)-4-((3-(2-EF 2 2-4-WE ¥ D) -5-vE-4-H d-11-¥] g} ZE-1-Y) ) A| S 2 A )1
EADOMEAL (3HHE 143)9] A%
A A (1s,48)-o 8 4-(BEFAWE) A S22 EA 0| E] Az,

ol EHg (100 mL) F (1s,4s)-4-(BEFJAHE) A ZZ T2 544 (10 g, 63.
(0.31 g, 3.16 mmol)S H7Isglth. 85CoAl 10 AIZF &<+ 7 , H/b
Stol FHAIATEH. FFES oY oAHo|ER FE3FaL, MgS0, AollA AxAIZ

Al 3EE (4.98 )& F5I.

'H NMR (400 MHz, DMSO-ds) § ppm
1.15 (t, J="7.1 Hz, 3H), 1.40-1.54 (m, 7H), 2.55 (m, 1H), 1.82 (m, 2H), 3.21 (d, /= 6.4 Hz, 2H),
4.01 (q, J=7.1 Hz, 2H).

A B: ((1s,4s)-4-(MAZAHEHA| F 22w eh-go] A=

DME (50 mL) & (ls,4s)-98 4-(B|E2AHEDNA S22 EAFHOE (5 g, 26.8 mmol)e] &Heo] (BEZ=
7t

we)dA (4.59 g, 26.8 mmo )°ﬂ 0101/‘1 NaH (0.644 g, 26.8 mmol)E OCoﬂfﬂ HA7Veer. Ao 4 AIZE
SQF wwhek & ERES Bl Ral, oY oMHER FEHIGUT. FEES MgS0, dolA AxAa,
ot ol sHAAY. AFES 2T A 7 Fé JEU}EZHME AAske] (1s,4s)-o1E 4-(AZ A E)A S
ZIrta R A o]E (3.2 g, 13.66 mmol)E 533, 7] E2S THF (50 mL) ?r"ﬂ | Al7IaL, A5}
GFuFE (1.02 g, 26.8 muol)= 0TCeA % Pﬂ?iﬁ‘r. Aol A 1 AJZE FF wgkel & WS ES 0T oA
HO (5 mL)2 ZAAs e, AolA 1 AZF B¢k kel 5 YA E JAES 38, oJ3-ES MgS0, &

(400 MHz, DMSO-de) 5 ppm 0.84-0.99 (m, 7H), 1.35 (m, 1H), 1.46 (m, 1H), 1.52 (m, 1H), 3.23 (d,
J=17.0 Hz, 2H), 3.25 (d, J = 5.7 Hz, 2H), 4.45 (s, 2H), 7.21-7.40 (m, SH).

A C: (1s,4s)-4-(AASAHE) A S 272 B H| 8] = o] Az,

CHxCly (50 mL) % DMSO (1.32 mL, 18.78 mmol)2] &% 24t tFZelo]= (1.19 g, 9.39 mmol)S 50T
A H7pskd k. 10 B FoF wekek 5 ((1s,4s)-4-(1 2 24
Ego|dolrl (4.32 g, 42.7 mmol)L HU3 &5o)A H

T
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[0962]
[0963]

[0964]

[0965]

[0966]

[0967]

[0968]

[0969]

[0970]

[0971]
[0972]

[0973]

[0974]

[0975]

[0976]

E=0dl 10-1707247

Olﬂ

ol

toll E5AA ®2A4 shg= (1.9 9= 533

tlo

CHCl,2 FZ3bar, NS0, AolA AZXAAT. f7] 5

o}

e

'H NMR (400 MHz, DMSO-ds) 8 ppm 0.91-1.21 (m,
6H), 1.45 (m, 1H), 1.75-1.95 (m, 2H), 2.25 (m, 1H), 3.25 (d, J = 7.1Hz, 2H), 4.42 (s, 2H), 7.25-7.42
(m, 5H), 9.52 (s, 1H).

ol

Al Dt tert—E 2-(((1s,4s)-4-(NASAHE) A Z 23 ) v d) sl =7t 2 B A g o] E] A%

MeOH (50 mL) & (1s,4s)-4-(NASAHEDAZZIAAFIZ2H A= (1.2 g, 5.17 mmol) ] ENof] 2 L20] A
tert-%-8 3 =g7t2 5 olE (0.68 g, 5.17 mmol)E % 8k, 1 Al7F EoF wulksl 3 WS 25 7heb
o] HEAZHY. RAFES MeOH (25 mL) 2 oFHEZA (25 mL) 2o €327k, NaCNBH; (0.33 g, 5.17
mol)S 0ColA HA7Fstdet. 30 & HoF wwkgk & w855 71¢t slol| s=:AAT. HF

O|E o] £3|A17]aL, 0.1 M NaOH= Aﬂﬁo}ait} FZES MgS0, A AxRA7|2 13
AFES A7t A 24 A=2vteadd 2 FAste] %A 3HE (0.85 g9)& 5313

LCMS m/z = 349.4 [M+H]".

A B 1-(((1s,48)~4-(NASAHEH A F 28 )W E )-2-(2-ZF L 2-4-vgdid g ) s =2} 9 Al=x=.
CHLly, (5 ml) & tert-F2 1-(((1s,4s)~4-(NASAHED A F 22w E ) 3| =725 ol E (1.0

g
2.87 mmol)2] &l AZoA TFA (5.0 mL)E H7FeFdtt. TYg oA 3 AIZE B¢t wRksk & wgES
7+t o] HE=AAT. FHFES THF (10 mL) = fIA7)aL, 2-ZF2 9 2-4-veul 2.87
mmol)E AH7FstFch. 30 # H¢F wwkek 3 ulSES E3) N =

ZA 715, 79t sl sHAA BA FFE (0.96 g)& S5
LCMS m/z = 369.3 [M+H]".

A Fr 1-(((1s,4s)-4-(A S A D) A S 23 ) wl ') -3-(2-F F e 2-4-v| 2 9l d)-5-v & -4-5| d - 1H- 9] 2} = 9

B

2L

=78ColA THF (5 mL) & 1-(((1s,4s)-4-(MA AW EH A ZFZ ) HE)-2-(2-ZF 2 Z-4-w g d) 3| =
2 (0.5 g, 1.357 mmol) & (2—%5&&;&—1 o)Al (0.22 g, 1.36 mmol)e] &Ml Z
(0.152 g, 1.357 mmol)E ZH7}skAct. 10 & ¥, TFA (0.21 mL, 2.71 mmol)E L3 &
AlZE B FAEGIT. Ao m Jh2gh —?, IFSES oY ofMHoIER FE3F1, MgS0y ellA 7Ax=A7
, A kel FEAIFT. ZFES AYT A Z2Y aEnEaduE ZAAste] x4 3EE (0.49 90 5
At

o)

o do

LCMS m/z = 483.3
[M+HT"; '"H NMR (400 MHz, DMSO-d¢) & ppm 1.34-1.52 (m, 8H), 1.85 (m, 1H), 2.15 (m, 1H),
2.25 (s, 3H), 2.31 (s, 3H), 3.34 (d, J = 7.0 Hz, 2H), 4.25 (d, J = 7.4 Hz, 2H), 4.51 (s, 2H), 6.92-7.38
(m, 4H), 7.39-7.45 (m, 9H).

A G ((1s,48)-4-((3-(2-ZF 2 2-4-v& ¥ d)-5-v E-4-s d-1H-¥| e}E-1-D) v ) A S =8 ) w2 o] Al

.

MeOH (5 mL) & 1-(((1s,4s)-4-(MHZAI R A S22 M| )-3-(2-EF L. 2~4-m | d)-5-w D -4-5| - 1H-
g% (100 mg, 0.21 mmol)e] fMo] ARF EEHO|E (261 mg, 4.14 mmol)ol o]o]A 10% Pd/C (5 mg)E
A7 Th. HEEES 80C=E 10 A &<F 7HE3sisith. 884 84& At &, vg5ES 4% ol 55
=] =]
il

AA FA SRES A oY (78 mg) A F53IS

LCMS m/z = 393.3 [M+H]".

GA H tert-F€ 2-(((1s,4s)-4-((3-(2-ZF . 2-4-HdHd)-5-Hd-4-H d-1H-9 & =-1-L ) HEH) A F =23
) EAD) oA H o] E 9] A%

CHCl, (2 ml) & ((1s,45)-4-((3-(2-FF 2 2-4-m& ¥ d)-5-v| & -4-s d-1H-¥] 2} E-1-D) v ) A S 2 F ) v
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[0977]

[0978]

[0979]

[0980]
[0981]

[0982]

[0983]

[0984]
[0985]

[0986]

[0987]

[0988]

[0989]

B2 (20 mg, 0.051 mmol) & (Rh(0Ac),), (2.25 mg, 5.10 pmol)e] &Mol] CH,Cl, (0.5 mL) & tert-FdE 2-tY
ofFolAE|o]E (7.24 mg, 0.051 mmol)e] &HL -10ToA 10 & &<k A7), WH$ES 5UI 250l
1 A1 & wdksolty, 1A 4SS s, dA4ES 74 st FFAHEY. JAFES ey 2 ZY

azvteagyz AAste] 4 32 (20 ng)S F5IIT.

LCMS m/z = 507.5 [M+H]"; '"H NMR (400 MHz, DMSO-ds) 8 ppm 1.30-1.45 (m, 17H), 1.75 (m,
1H), 2.11 (m, 1H), 2.28 (s, 3H), 2.30 (s, 3H), 3.52 (d, J = 7.0Hz, 2H), 3.95 (s, 2H), 4.05 (d, J= 7.3
Hz, 2H), 6.90 (d, /= 11.5 Hz, 1H), 6.95 (d, /= 7.7 Hz, 1H), 7.05-7.33 (m, 6H).

A T 2-(((1s,4s)-4-((3-(2-ZF 2 2-4-v| g ol d)-5-v & -4-w d-1H-3] & Z=-1-L) W &) A S 2 38 2 ) | = A] )
olA EALS] A%

tert-5-€

2-(((1s,4s)-4-((3- (2—” S 2-4-vg e d)-5-v E-4-w d-1H-3] g =-1-)H W EH A S =28 2 )| =

(250 mg, 0.49 mmol)Z HCl (Y]&AF = 4.0 M, 10 mL)E A2 A AHgstdrt. 12 A7+ ¢ wgke & 9ks
=S AF &} %%Alﬂﬂ, HPLCZ AASHF k. fe A& oldEYUE" (5 ml) 2 HO (2 ml) S &

I, B0 (10 mL) & AU EEF (19.74 mg, 0.49 mmol)e] &M H7leta, 7 dtoll ARAIA EA 3=
o] YEH o (149 mg)S 533t}

LCMS m/z=451.2
[M+H]"; "TH NMR (400 MHz, DMSO-ds) 8 ppm 1.32-1.52 (m, 8H), 1.71-1.81 (m, 1H), 2.02-2.13
(m, 1H), 2.28 (s, 3H), 2.30 (s, 3H), 3.37 (d, /= 6.7 Hz, 2H), 3.61 (s, 2H), 4.05 (d, J= 7.3 Hz, 2H),
6.91(d, J=11.2 Hz, 1H), 6.98 (d, J=7.9 Hz, 1H), 7.05 (s, 1H), 7.07 (s, 1H), 7.16-7.32 (m, 4H).

Al 1300 2-(((1s,48)-4-((4-(3-2 22 3d)-5-(2-3| =5 A o HE] & )-3-o - 1H-¥] e} S-1-DH e 2=
) EFAD A EAL (3hH= 199)¢] Al

A A 4-(3-ERE9E)-3-9d-5-(2-(H Eg}s| =2 -2H-T] &-2-L S A A E| 2)-1H-F 2} £ 9] A=,

G-222dd)-1-ddlel=o25E, dAjd 1.25, @A Adl 748 A3t FAREE RS ol8ste], A 39

2-
S g4 uA2A $£58%0.

"H NMR (400
MHz, CDCls) 8 ppm 1.51-1.65 (m, 3H), 1.66-1.92 (m, 3H), 3.07 (t,J = 5.81 Hz, 2H), 3.49-3.59
(m, 1H), 3.66-3.75 (m, 1H), 3.87-3.96 (m, 1H), 3.97-4.04 (m, 1H), 4.68 (dd, J = 4.29, 3.03 Hz,
1H), 7.09-7.15 (m, 1H), 7.23-7.27 (m, 2H), 7.28-7.33 (m, 4H), 7.34-7.42 (m, 2H), 10.95 (bs,
1H).

A B: Xl E A EFERZA tert-FE 2-(((1s,45)-4-((4-(3-F 2 29d)-3-dd-5-(2-(H ETs| =2
—2H-T) &-2-U 2 A E] @ )-1H-T] &} Z-1-Y) HEH A F 2 ) | Zx] ol A El o] E 2 tert-54 2-(((1s,4s)-4-
((4-(3-22=299)-5-9d-3-2-(H E&3| = 2-20-3] &-2-A S A o H E] & )-1H-F] & E-1-L)H ) A E =24
w5 A]) ol H o] E O] A %

4-(3-EF 229 d)-3-dd-5-2-(H| E}s| =2 -20-3] #-2-L S A A E] & )-1H-T| &EZ2HE, AAle] 1.25, T
Bol Z1AE A HAE ES o] &dte], EA IFTES EHI oY (A AA EFE)EA
53t

LCMS m/z = 655.4 [M+H]".

A C 2-(((1s,45)-4-((4-(3-E 229 d)-5-(2-3| =5 A H E] & )-3-FH - 1H-T &}E&-1-H W) A S =2 4)
HEAD) LA EALS] A%

Ao EFEZAY tert-HE 2-(((1s,4s)-4-((4-(3-ZF22HY)-3-9d-5-(2-(H Eg}s| = 2-20-3] &

10178 d
—2-A5ADAEE Q)-I-T2hE-1-D) D) A S 2 ) v SAD oA H o E 8L tert-FE 2-(((1s,4s)-4-((4-(3-
SR E2d)-5-d-3-(2-(H E}d| = 2-21-9] §-2- A 5 A A D E] @) - -9 2hE-1-) W &) A 2 2 8 ) vl 5:4])
opAlElo| ERSH, Aol 1.25, wA Coll 71AE Ax FARE WS olgste], wA detes FUE uAR
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[0990]
[0991]

[0992]

[0993]

[0994]
[0995]

[0996]

[0997]
[0998]

[0999]

[1000]
[1001]

[1002]

[1003]

[1004]

[1005]

SSS0dl 10-1707247

LCMS m/z = 515.5 [M+H]"; "H NMR (400 MHz, DMSO-dg) 8 ppm 1.32-1.54 (m,
8H), 1.71-1.79 (m, 1H), 2.11-2.23 (m, 1H), 2.51-2.55 (m, 2H), 2.61 (t, J = 6.57 Hz, 2H), 3.30 (t,
J=6.57 Hz, 1H), 3.41 (d, J = 6.82 Hz, 2H), 3.98 (s, 2H), 4.30 (d, J = 7.58 Hz, 2H), 7.18-7.23
(m, 1H), 7.25-7.34 (m, 6H), 7.38-7.44 (m, 2H).

AAlel 1.310 2-(((1s,48)-4-((5-(2-3| =EF Ao D E] &)-3-H d-d-n-FH-1H-T HE-1-L) DA S 2 D) v =
Ao EAY (3hehe 210)9] Az

G A 3-FE-5-(2-(H Efs| = 2-21-3 &-2-U 2 A D E] & )-4-m-EL-11-TF 2] A=,

- d-gn-Edolehe o2 E, AAd] 1.25, WA Al J1AE A3 fAS PES olgstel, wAl HFBS
W A 2A S5

'H NMR (400 MHz,
DMSO-d) & ppm 1.30-1.51 (m, 4H), 1.52-1.73 (m, 2H), 2.26 (s, 3H), 3.10 (t, J = 6.82 Hz, 2H),
3.32-3.45 (m, 1H), 3.53-3.67 (m, 1H), 3.68-3.76 (m, 1H), 3.76-3.84 (m, 1H), 4.55 (t, J=3.16
Hz, 1H), 6.97 (d, J=7.33 Hz, 1H), 7.04 (s, 1H), 7.08-7.14 (m, 1H), 7.20-7.27 (m, 2H), 7.29-
7.37 (m, 4H), 13.30 (s, 1H).

oA B: 1] o] A A A <] e R A tert-3-€
2-(((1s,48)-4-((3-9d-5-(2- (B E&} 3| = 2-2H-3] #-2- LU S A] ) HE] @) -4-m-EH-1H-F & &-1-) v &) A &
22 EADAH O E 2 tert-Fd 2-(((1s,4s)-4-((5-Fd-3-(2-(H Eg}3| =2 -20-3] &-2-U = 2] ) o & E]
Q)4 E G119 2} E-1-) W) A F RS W] S A oAl H o] E o] A%

B =2 -20-9 @F-2-Ld Ao HE] Q) -4-m-SE-1H-Y =2 HE, AAd 1.25, @A Bl 7]
OL

3-3d-5-(2-(H =
WS o]lgsle], A 3ES £ 20U (YA HAA E3E)2M 53

1=
AR A} fAbR
LCMS m/z = 635.7 [M+H]".

A € 2-(((1s,48)-4-((5-(2-3| =5 Ao 2 E] &) -3-H d-4-m-F - 1H- ¥ &E-1-L) ) A S D) v FA] ) of
A EARS] A%

AA el g A TdEEA tert-FE 2-(((1s,4s)-4-((3-#E-5-(2-(F| Eg}s| = 2-2H-9] gh-2-A %] ) o 2 ¥
Q) -4m-EH-I-vHE-1-d) ) A F 2D HEA oA H Ol E 2 tert-F9E 2-(((1s,4s)-4-((5-3'd-3-(2-
(BF E&}s| = 2-20-9] &@-2-A A A HE &) -4-n-EH-11-¥] 2}E-1-D) W2 Al S 2 F ) v S A] ) oA E o] ER -
B, AAlel 1.25, @A Coll 71" A3t FARGE & ol &sto], #A4l sEs & 74 LARAM #5383
o}

LCMS m/z = 495.4 [M+H]"; "H NMR (400 MHz, DMSO-ds) 8 ppm 1.33-1.44 (m, 4H),
1.44-1.53 (m, 4H), 1.68-1.80 (m, 1H), 2.13-2.23 (m, 1H), 2.30 (s, 3H), 2.58 (t, J = 6.69 Hz, 2H),
3.17 (d, J = 5.05 Hz, 1H), 3.26-3.35 (m, 2H), 3.41 (d, J = 7.07 Hz, 2H), 3.9 (s, 2H), 4.29 (d, J =
7.58 Hz, 2H), 7.02 (d, J= 7.58 Hz, 1H), 7.10 (s, 1H), 7.16 (d, J = 7.83 Hz, 1H), 7.22-7.29 (m,
4H), 7.30-7.35 (m, 2H).

AAle 1.32: 2-(((1s,4s)-4-((4-(3-ZF L 2H9)-5-(2-3| =E Ao HE| 2 )-3-H I-1H-Y &}Z-1-Ld) m & H A =
2 HEA) oL EAL (3135 212)9 A%

fU
Lo
2
BN

A Al 4-(3-ZF 2 28 d)-3-Hd-5-(2-(H| Eg 8| =2 -2H-3] &-2-U 2] ) o D E] @ )-1H-3] 2}

Szud)-1-Holeh=o =2 iE, A 1.25, A Adl 71" A3} AR WS ol&sto], ®Al 3t
SRS WAl A 2A FE559T).
'H NMR (400
MHz, DMSO-de) 8 ppm 1.31-1.51 (m, 4H), 1.50-1.75 (m, 2H), 3.12 (t, / = 6.69 Hz, 2H), 3.33-

3.43 (m, 1H), 3.52-3.66 (m, 1H), 3.67-3.76 (m, 1H), 3.76-3.84 (m, 1H), 4.55 (t, J=3.28 Hz,
1H), 6.96-7.05 (m, 2H), 7.08-7.15 (m, 1H), 7.23-7.44 (m, 6H), 13.41 (s, 1H).

G B: YxolAdAAY EFEEAY tert-H4 2-(((1s,45)-4-((4-(3-ZF 2 2o d)-3-Hd-5-(2-(H EF 3| =
2219 #-2-A A o D E] & )-11-9] 2} E-1-) W) A F 2 ) v Z A oA El o] E F tert-5-8 2-(((1s,4s)-
4-((4-(3-ZF 2 2309 )-5-7 D -3-(2- (¥ E2}5] = 2 -2l-5] &-2-A S A o FE] ©)-1H-3] - 1-2) v ) A 2 2
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[1006]

[1007]

[1008]

[1009]

[1010]
[1011]

[1012]

[1013]

[1014]

[1015]

[1016]

[1017]
[1018]

[1019]

SSS0dl 10-1707247

) wlE A oA E o] E o] Al %

4-(3- 572 239)-3-9 d-5-(2- (B Ze}3] E 2205 @-2- S Ao E @ )- -] e E 2, Ao 1.25,
A Bl A A AR RS ol getel, BA AFEL FUF 0 (AR EFBIRA F55
.

LCMS m/z = 639.5 [M+H]".

B C:
2-(((1s,48)-4-((4-(3-EF 2.2 H9)-5-(2-3| EF A & E] & )-3-7 d-1H-T] &+ Z-1- ) ) A EZ F A ) | FA] )
LA ELLe] A%

A1 dA e EFEZAY tert-HE 2-(((1s,45)-4-((4-(3-ZF 29 d)-3-5d-5-(2-(e| E&} 3| = 2205
H-2-A S A A HE ) -1H-F FE-1-)m ) A 2 W EAD oA HOIE 2 tert-F8  2-(((1s,4s)-4-((4-
(B-EF 029 d)-5-7d-3-(2-(H Ee}3] =& -2H-9] &-2-U S A ol D E] & )-1H-3] 2} =-1-) W ) A Z 2 8 4 o]
SAD oA H O] ERFE], AAle] 1.25, @A Coll 71AE A3 AR HS o] &ate], XAl eSS FHE
4 A EA F5E3HT

LCMS m/z = 499.6 [M+H]"; 'H NMR (400 MHz, DMSO-ds) & ppm 1.34-1.45
(m, 4H), 1.45-1.53 (m, 4H), 1.69-1.81 (m, 1H), 2.11-2.22 (m, 1H), 2.43-2.56 (m, 2H), 2.60 (t, J
=6.69 Hz, 1H), 3.21-3.33 (m, 2H), 3.41 (d, J=7.07 Hz, 2H), 3.99-4.00 (m, 2H), 4.30 (d, J =
7.58 Hz, 2H), 7.05-7.12 (m, 2H), 7.13-7.22 (m, 1H), 7.23-7.34 (m, 5H), 7.38-7.46 (m, 1H),
12.52 (s, 1H).

AAd 1.330 2-(((1s,48)-4-((4-(3-F 229 d)-5-(2-3| =2 Ao D <1 d)-3-#|d-1H-3| g Z-1- WO A F
ZI )W EA oA EAL (813HE 217) 9] A%

DCM (178 ul) < 2-(((1s,4s5)-4-((4-(3-Z 22 9)-5-(2-3| =F A Y E] 2 )-3-H d-1H-¥] 2}&-1-¢) v &) A
Z2a2) W EA) oA EAL (18.3 mg, 0.036 mmol)e] &Mo| mCPBA (5.82 mg, 0.034 mmol)E H7}elgicth. Wb
ES 20 ¥ For wvksla, 7t el sFAHY. FFES ANN/H00] Folx, AHA-E HPLCE AASt] ®

B (9.7 mg)S WA AN FEFA.

AOIO_

LCMS m/z = 531.3
[M+H]"; '"H NMR (400 MHz, DMSO-dg) & ppm 1.33-1.55 (m, J = 4.29 Hz, 8H), 1.72-1.80 (m,
1H), 2.26 (bs, 1H), 2.98-3.10 (m, 1H), 3.25-3.28 (m, 2H), 3.40 (d, J = 7.20 Hz, 1H), 3.57-3.66
(m, 1H), 3.68-3.77 (m, 1H), 3.9 (s, 2H), 4.28-4.50 (m, 2H), 5.08 (bs, 1H), 7.21-7.27 (m, 1H),
7.27-7.33 (m, 5H), 7.38-7.46 (m, 3H), 12.51 (s, 1H).

A Ao 1.34:
2-(((1s,48)~-4-((5-(2-opu] el D B £ ) ~4-3 d-3-p-F - 1-F etE-1-d) WD) A S 2 D) W S Aok EAE - (3}
= 250)9 A=

A AL tert-FE 2-(4-Hd-3-p-EE-1H-FHE-5-dH ) o D7t =2 npH o] E 9] Al
- d-1-p-Eo Bl 2 tert-FE 2-HEREEndolERRE | AAd 1.25, WA Ad 7Y R}
}f‘& WS o] gate], RA SFES B8 A=A F538T.

'H NMR (400 MHz, DMSO-ds) & ppm 1.36 (s, 9H), 2.28 (s, 3H), 2.71-2.78
(m, 1H), 2.94 (,J = 7.07 Hz, 2H), 3.13-3.21 (m, 2H), 6.88 (t, J = 5.68 Hz, 1H), 7.13-7.23 (m,
6H), 7.32-7.37 (m, 2H), 13.26 (s, 1H).

A B: X0 dAAY EFEEAY tert-H8 2-(((1s,4s)-4-((5-(2-(tert-F-EA| 7} 2R dolu| =) HE] Q )-
4=-9d-3-p-EL-1H-9 FZE-1-D MO A S22 ) A EAD oA HOIE 9 tert-FE  2-(((1s,48)-4-((3-(2-
(tert-F-EAFFE2 R Jolu| ) o D E] @ )-4-3| d-5-p-5 U-1H-7] &} Z-1-L) m &) A E 23 A o EA] ) o} A E o] E &
A Z

tert-4g 2-(4-99-3-p-EL-1-7 2} E-5-QE )l Dbl o Em | AAe] 1.25, WA Bl 1A A
3 HAHE RS olgstel, TA HRS FUF 09 (XA AA Y EFB)RA FEaT
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[1020]

[1021]

[1022]

[1023]
[1024]

[1025]

[1026]

[1027]

[1028]

[1029]

[1030]
[1031]

[1032]

SSS0dl 10-1707247

LCMS m/z = 650.7 [M+H]"; '"H NMR (400 MHz, DMSO-dg) § ppm
1.34 (s, 9H), 1.36-1.46 (m, 3H), 1.43 (s, 9H), 1.45-1.52 (m, 3H), 1.68-1.80 (m, 1H), 2.12-2.21 (m,
1H), 2.25 (s, 3H), 2.51-2.55 (m, 2H), 2.83 (q, J = 6.61 Hz, 2H), 3.14-3.19 (m, 2H), 3.40 (d, J = 6.82
Hz, 2H), 3.95 (s, 2H), 4.26 (d, J = 7.58 Hz, 2H), 6.64-6.75 (m, 1H), 7.05 (d, J = 7.96 Hz, 2H), 7.20
(d,J = 8.08 Hz, 2H), 7.23-7.27 (m, 2H), 7.30-7.42 (m, 3H).

A C 2-(((1s,45)-4-((5-(2-ohr| = & ¥] @ )-4-3 -3-p-FE-1H-F e}Z-1-L) v D) A E 2 3 A ) v FA]) op A
Exke Az

Aol ddA el EFEZA tert-FE 2-(((1s,45)-4-((5-(2-(tert-F-FA| 72 R doln| =) D E] 2 )-4-7 D~
3p-EH-1-¥gtE-1-d) v EDH A Z 2N HEA ol HolE 2 tert-F8 2-(((1s,4s)-4-((3-(2-(tert-F%
A2 R ol ) g E 2 )-4-Fd-5-p-FH-11-F 2} E-1- ) A S22 )W EAD oA H o] ER FE | A A]
o 1.25, @A Col 71AE A Ak S o] &3ste], BA SFFES WA TAZA FEST

LCMS m/z = 494.5 [M+H]"; '"H NMR (400 MHz, DMSO-d;) 8 ppm 1.30-1.46 (m, J = 23.31,
5.62 Hz, 4H), 1.46-1.54 (m, 4H), 1.70-1.85 (m, 1H), 2.14-2.23 (m, 1H), 2.26 (s, 3H), 2.57-2.74
(m, 4H), 3.42 (d, J = 7.07 Hz, 2H), 4.00 (s, 2H), 4.28 (d, J = 7.45 Hz, 2H), 7.07 (d, J = 7.96 Hz,
2H), 7.20 (d, J = 8.08 Hz, 2H), 7.24-7.29 (m, 2H), 7.31-7.45 (m, 3H), 7.64 (bs, 2H), 12.54 (s,
1H).

AAle] 1.35: 2-(((1s,4s)-4-((3-(4-ZF 29 9)-5-(2-3| =E A HE| ) -4-H I-1H-Y &} Z-1-d) w e H A =
2SN EA (819H= 255)9] A%
WA A 3-(4-EF L2 2HY)-4-Hd-5-(2- (U ETs| = 2-2H-1 &-2-d 2 Ao HE] Q) -1H-¥] 2} = 9] A=

_,4
ot
o
i
o
=)
op
o,
ol
)
ke
2
b

2od)-2-gloel=o 2 BE, AAd 1.25, @A Aol 7[AE A FA

O
FEE W wAA FEAA,

'H NMR (400
MHz, DMSO-ds) § ppm 1.32-1.51 (m, 3H), 1.52-1.75 (m, 3H), 3.10 (t, J = 6.63 Hz, 2H), 3.33-
3.44 (m, 1H), 3.53-3.66 (m, 1H), 3.68-3.83 (m, 2H), 4.52-4.57 (m, 1H), 7.11 (t, J= 8.27 Hz,
1H), 7.21 (t, J = 8.97 Hz, 3H), 7.24-7.43 (m, 5H), 13.34 (s, 1H).

9A B AF o) AA ] EFEZA Y tert-FE 2-(((1s,45)-4-((3-(4-ZF 229 d)-4-Hd-5-(2-(H E}3| =
2209 ©-2-A S A A HE &) -1H-F g E-1-) m D) A 2 A D) vl EAD oA H ol E L tert-52 2-(((1s,4s)-
4-((5-(4-ZF- % 29 d)-4-7d-3-(2-(H| E&} 3| = 2-20-T] &-2-U 2 A]) o 2 E] ¢ )-1H-T &} Z-1-d ) W EH A &=
A )| S A oAl H o] E ] Al %

4-(3-EF229d)-3-Hd-5-(2-(H Eg}3| =2 -20-T] &-2-A S A A DE| )-1H-F| SFE 2 H-¥], Ao 1.25, &
A Bell Z1AE A FARE S o] &5te], XAl FES FHIE oY (A4 AA £FE)EA F5
et
LCMS m/z = 639.6 [M+H]"; "H NMR (400
MHz, DMSO-ds) & ppm 1.30-1.42 (m, 4H), 1.43 (s, 9H), 1.45-1.54 (m, 7H), 1.56-1.79 (m, 3H),
2.14-2.24 (m, 1H), 2.65-2.72 (m, 2H), 3.20-3.28 (m, 2H), 3.31-3.37 (m, 1H), 3.39 (d, J = 6.82 Hz,

2H), 3.47-3.56 (m, 1H), 3.58-3.66 (m, 1H), 3.95 (s, 2H), 4.30 (dd, J = 7.39, 3.09 Hz, 2H), 4.34-4.36
(m, 1H), 7.06-7.13 (m, 2H), 7.24-7.28 (m, 2H), 7.29-7.44 (m, 5H).

oA C:
2-(((1s,48)-4-((3-(4-ZF 225 d)-5-(2-3| EF A HE]| ) ~4-H - 1-T] & E-1-L) ) A ZZ ) H £ A] )
oM EAte] Az

tert-F8  2-(((1s,48)-4-((3-(4-ZF 2 254 )4-9d-5-(2-(H E}3]| = Z-2H-5] &-2-U = A ) o D E] 2 )~ 1H-5]
gE-1-dE)AZFrAA)HEAD oA HOIE 2 tert-HE  2-(((1s,4s)-4-((5-(4-ZF 2 29 d)-4-7d-3-
C-(HEg3s =2-20-3 F-2-L A AN D E]| &) -1H-¥] 2} E-1-) ) A F 28 2w S oA El o] ERRE | A A
of 1.25, @A Coll 7141 A3 FARgE WS o]&stod, A st=S T FA RAZA F53H3AH
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[1033]
[1034]

[1035]

[1036]
[1037]

[1038]

[1039]

[1040]
[1041]

[1042]

[1043]

[1044]

[1045]

SSS0ol 10-1707247

LCMS m/z =
499.7 [M+H]"; '"H NMR (400 MHz, DMSO-d) § ppm 1.29-1.45 (m, 4H), 1.45-1.53 (m, 4H),
1.69-1.80 (m, 1H), 2.14-2.22 (m, 1H), 2.57 (t, J = 6.69 Hz, 2H), 3.25-3.29 (m, 2H), 3.28-3.32
(m, 1H), 3.40 (d, J = 6.95 Hz, 2H), 3.97 (s, 2H), 4.29 (d, J=7.45 Hz, 2H), 7.06-7.14 (m, 2H),
7.23-7.28 (m, 2H), 7.30-7.43 (m, 5H).

AAe 1.360 2-(((1s,4s)-4-((5-(4-ZF 29 d)-3-(2-3| =E Ao HE| ) -4-H I-1H-Y &}Z-1-d)w e H A =
2 HEA]) oL EAL (3135 256)2 A%

tert-F8  2-(((1s,4s)-4-((3-(4-FF L 25 d)-4-7d-5-(2- (H E&} 3] =2 -2H-9] -2-U S A] ) o D E] ) -1H-F]

gE-1-eH N EF ) HEA oA H o E = tert-HFE  2-(((1s,4s)-4-((5-(4-ZF 2 =¥ d)-4-9d-3-

(2-(H E&3] E2-2H-9 g-2-4 A A Y E]| & )-1H-F HE-1-L) WD A S22 H F A ol A Bl o] ER H-E] | A

of 1.25, @A Coll 7141 A3 FARgE WS o] &sted, A sh=S T 2o AAZA F533AT
LCMS m/z =499.7

[M+H]*; '"H NMR (400 MHz, DMSO-d;) 8 ppm 0.81-0.99 (m, 2H), 1.01-1.14 (m, 2H), 1.46-

1.59 (m, 1H), 1.65 (dd, J=13.20, 2.08 Hz, 2H), 1.76 (dd, J = 12.44, 2.08 Hz, 2H), 1.86-1.97 (m,

1H), 2.56 (t, J = 6.63 Hz, 2H), 3.27 (dd, J = 13.52, 6.69 Hz, 4H), 3.91 (s, 2H), 4.20 (d, J=7.20
Hz, 2H), 4.76 (bs, 1H), 7.07-7.14 (m, 2H), 7.25-7.28 (m, 2H), 7.31-7.43 (m, 5H).

AAld 1.37: 2-(((1s,45)-4-((5-(2-3]| =& A € )-3,4-t] A - 1H-T &} - 1-L) W ED A S 2 A ) W EA] ) ol E
A (3HE 251) 9 A%

WA A 2-(3-3l G- 1H-9] ek E-5-) o o] Az

5-(2-(MA A -3-d-1H-T2E (2.1 g, 7.54 mmol)& SFMEAF (10 mL) 2 THF (10 mL) Foll &3IAA
o w2 A 2P (0.080 g, 0.754 mmol)& F7bshal, whe=S w2 F7|OA 55 psic] g4 2917] sl
4 Fok wakskgitk. o F, WG ES Ag|ES T ofdela, EtOAcE AFEt. SviE LAY
g AAS TLCel o zAtERem, ~50-60% ¢RE oz ueiwth. eES o w2 A7l F9)
ohosE JETlel 3 d sk ¥ ¥, wke WAAT. weES AlES Sd oasta, Sl A
shglch. WEES FESHAT (242 70 mle] B0 B EtOAc). 8 F& EtOAc (70 mL)Z thA] FE3kSich

F3 7] T2 AxATIAL, FFA71AL, ARES Y ARvEIY9 2 AAlstel 34 sHekE (665 mg)e 9

LCMS m/z = 189.4 [M+H]"; 'H NMR (400 MHz, DMSO-ds) & ppm 2.68-2.82 (m, 2H), 3.60-
3.71 (m, 2H), 4.73-4.81 (m, 1H), 6.48 (s, 1H), 7.20-7.49 (m, 3H), 7.55-7.96 (m, 2H), 12.53 (s,

G9A B: 2-(4-B2X-3-Hd-10-9 F=-5-9) ol &-&-9] A%

2-(3-¥d-1H-9 &=£-5-Y) ol ¥+ (664 mg, 3.53 mmol)= F<= DCM (40 mL) 2 THF (10 mL) ol &sirZT}.
WS ES W Fo|A WZAIZIa, DCM (3 mL) ol ¥ &3fA1Z1 Br, (363 ul, 7.06 mmol)= A7} ZAU71E =

(o5

LCMS m/z = 267.1 [M+H]"; 'H NMR (400 MHz, DMSO-ds) 5 ppm
2.78 (t, J = 7.14 Hz, 2H), 3.66 (t, J = 7.14 Hz, 2H), 7.35-7.42 (m, 1H), 7.43-7.51 (m, 2H), 7.72-
7.84 (m, 2H).

DA Ctert-RE 2-(((Is,4s)-4-((4-B 2R -5-(2-3) E5 Aol D) -3~ d-1H-3] 2} &-1-) i D) A 2 =28 v
E Aol E O EQS] Ax

2-(4-B 27 -3-Fd-1H-3] & Z-5-L) o &FL (830 mg, 3.29 mmol), tert-F€ 2-(((1s,4ds)-4-(EA2AHE)A|
S2EA) v EA]OIAH O E (1359 mg, 3.29 mmol), % EHkAlE (2147 mg, 6.59 mmol)S DMF (15 mL)ol| 7}
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[1046]

[1047]

[1048]

[1049]
[1050]

[1051]

[1052]

[1053]

[1054]

[1055]

[1056]

[1057]

[1058]

SSS0dl 10-1707247

o
o

Sl wbeES 80CE sfdatal, o] LxolA 1 AZF Bob mukalgh,  uwkg
H:0 2 EtOAc). ?*é =5 EtOAc (50 mL)Z ThA] FE3qlch. &
04%%8%213}. F71 & AxAT|L, FFA7AL, AFES ARvEIYE AAlste] #A4 e (640 o
= 99 edwA 553
LCMS m/z = 507.4 [M+H]"; "H NMR (400 MHz, DMSO-d) & ppm 1.28-1.53 (m,
17H), 1.69-1.81 (m, J = 5.31 Hz, 1H), 2.02-2.14 (m, 1H), 2.87 (t, /= 6.76 Hz, 2H), 3.39 (d, /=

6.95 Hz, 2H), 3.56-3.66 (m, 2H), 3.94 (s, 2H), 4.10 (d, J = 7.45 Hz, 2H), 4.92 (t, /= 5.43 Hz,
1H), 7.33-7.40 (m, 1H), 7.40-7.49 (m, 2H), 7.75-7.85 (m, 2H).

A D 2-(((1s,4s)-4-((5-(2-3| =5 A ol ©)-3, 4-T) 9 I - 1H-9) 2= 1- D) W &) A S 2 ) vl FA] ) of A EALE]
Az

tert-F49  2-(((1s,4s5)-4-((4-B 2R -5-(2-3| =FA| o & )-3-H| d-1H-T] 2} Z-1-L v EH A| F 2 N 2 ) v S A] ) o} A
HolE (30 mg, 0.059 mmol), #Hd HEA (1.1 F%), HEZI2EgdAdy2a0ddF (3.42 mg, 2.96 1
mol), 2 K,00; (16.34 mg, 0.118 mmol)< T4k (300 pl)o] E& Hiolete] A8ttt RS ES nmlo|m=

glolB= 150CelA 1 AIZF Fot 7tdedit. o F, -85S NgS0,2 Z8aE 53 ogedg. s Al
Astar, ARE 2 (t-%€ od2HE F20A)S HCL (500 pL, 2.000 mmol) Zo A-&3A#ch. w855 2
2o A WAl wmEklth. o, SE AAS A, AHES FAE LC/NSE A BA SFE (4.2 m

LCMS mi/z = 449.3 [M+H]"; 'H NMR (400 MHz, DMSO-ds) § ppm
1.33-1.59 (m, 8H), 1.73-1.82 (m, 1H), 2.09-2.21 (m, 1H), 2.75 (t, J=7.14 Hz, 2H), 3.40-3.46
(m, 4H), 3.98-4.00 (m, 2H), 4.06-4.09 (m, 2H), 7.15-7.25 (m, SH), 7.26-7.34 (m, 3H), 7.34-7.42
(m, 2H).

AAd 1.380 2-(((1s,4s)-4-((5-(2-3| =2 Ao & )-4-(3-H| EA F| ) -3-H d-1H-9] &} Z-1-) H| & ) A| ZF 2 &)
AN EA) oA EAL (3}3HE 252)9] Al

tert-%8  2-(((1s,4s)-4-((4- B2 E-5-(2-3 =EA A & )-3-H d-1-F &} E&-1-d) ) A 2232

HolE W 3-wEAHIREMNFCZHE, HAAd 1.3790 7" A FA13 S o] &5ty A ES
A A ZA FESHSIT

LCMS m/z=479.6 [M+H]+; '"H NMR (400 MHz, DMSO-dg) 8 ppm 1.32-1.59 (m, 8H), 1.71-

1.86 (m, 1H), 2.06-2.22 (m, 1H), 2.76 (t, J = 6.19 Hz, 2H), 3.41-3.50 (m, 4H), 3.70 (s, 3H), 4.00
(s, 2H), 4.07 (d, J = 6.32 Hz, 2H), 6.73-6.80 (m, 2H), 6.85-6.92 (m, 1H), 7.14-7.36 (m, 6H).

Al 1,390 HEF 2-(((1s,4s)-4-((5-(2-3| =5 Aol &) -4-(3-vi| 5 A A ) -3-3 - 1-] &hE-1-) WD) A =

23 )5 A oA EH O E 9] Al %

2-(((1s,48)-4-((5-(2-8| =5 Ao ©)~4-(3-H 5 A 3 ) -3-3 d-11-¥]2pE-1-D) v ) A F R ) vl 5 4] oA E

2F (8.2 mg, 0.017 mmol)S ACN (0.2 nL) Zoll &ajA1Zck. NaOH (5.71 pL, 0.017 mmol)E H7}atar, o]olA
]_

1O (0.2 m)E 748, WEES 1 A BU wasgl. 2 F, wsEE 2UAN FAAEAA w4
ke (8.5 mg)= WA IARA 53T

LCMS m/z = 479.4 [M-Na+H]".

ARl 1,400 2-(((1s,48)-4-((4-(2,3-HEF L2 d)-5-(2-3| =5 Ao & )-3-7 d-11-T] 2} Z-1-) v &) A &
2 ) HFA A EAL (3h5h= 253)¢] A=

tert—-5g  2-(((1s,4s)-4-((4-BER-5-(2-3| EZA| o] & )-3-H| - 1H-¥| &} Z=-1-¢) W &
HolE 2 2 3-tZFo R dR Ao 2 RE AAd 1.374 71A4"Y RAI FAEE BHS ol gt FA4 33
ES WA A2 5.

LCMS m/z = 485.4 [M+H]"; "H NMR (400 MHz, DMSO-ds) 8 ppm 1.31-1.55 (m, 8H), 1.73-
1.83 (m, 1H), 2.09-2.19 (m, 1H), 2.73 (t, J = 7.01 Hz, 2H), 3.37-3.45 (m, 4H), 4.00 (s, 2H), 4.10
(d, J=7.45 Hz, 2H), 7.10-7.17 (m, 1H), 7.19-7.32 (m, 6H), 7.38-7.49 (m, 1H).
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[1059]

[1060]

[1061]

[1062]

[1063]

[1064]

[1065]

[1066]

[1067]

[1068]
[1069]

[1070]

[1071]
[1072]

[1073]

SSS0dl 10-1707247

AAe 1.41: 2-(((1s,4s)-4-((4-(3-ZF L 2Hd)-5-(2-3| =E Ao & )-3-H I-1H-Y &} Z-1-L) & H A Z = &
A EA) oA EAL (318HE 254) 9] Al

tert-58  2-(((1s,4s)-4-((4-B 2R -5-(2-3| =Z Ao & )-3- I-1-3] &} Z-1-L) &) A| S 2 &) v F-A] ) o} A
HolE 4 3-ZF 0 2udrEAoaRE AAd 1.374 7|48 A3} FA13 4ES o] &3sle], %4 IFIES
WA g A=A 5T

LCMS
mlz = 467.6 [M+H]"; "H NMR (400 MHz, DMSO-ds) 5 ppm 1.32-1.59 (m, 8H), 1.77 (dd, J =
9.92, 4.48 Hz, 1H), 2.09-2.19 (m, 1H), 2.77 (t, J = 7.01 Hz, 2H), 3.41-3.48 (m, 4H), 4.00 (s,
2H), 4.08 (d, J = 7.45 Hz, 2H), 6.99-7.08 (m, 2H), 7.10-7.18 (m, 1H), 7.18-7.32 (m, SH), 7.35-
7.45 (m, 1H).

Al 1420 2-(((1s,45)-4-((4-(3-FRE-2-ZF Q2 HH)-5-(2-3| EF A o &) -3-H - 1H-F 2}E-1-¢) ]
DA F I ) EA A EAL (3H3HE 276) 9] A%

tert—d  2-(((1s,4s)~4-((4-H 2 E-5-(2-3| =5 A o & )-3-3 d-1l-¥] 2} -1 v ) A F 2 8 ) vl 5] obAl
AOlE o s-gmuo-Eremdduetenye, AAd Ly A A% S BuE olgael, BA
s ES WA g RN 59

LCMS m/z =501.5 [M+H]".

1A el 1.43: 2-(((1s,45)-4-((5-(3-3| =FA| 22 9)-3,4-T) ¥ - 1H-¥| ghE-1-L) W &) A S 23 ) v 5 4] ) oAl
b (Bhek=E 27D 9] Al

Al Ar 5-(FE-3-od)-3-Hd-1H-7 &< Ax.

oA EH = (4.92 nml, 42.2 mmol)& EFA (50 mL) F
LiHMDS (42.2 mL, 42.2 mmol)E& AAAE T3 #Hrlstar, &S 2 &
Zol= (4.66 mL, 42.2 mmol)E F7}8 g, WHSES 2 5
(8.18 mL, 169 mmol)S AcOH (2 mL) 2 EtOH (2 mL)$} A #H7}at
gz= 80CE 1 AZF B9t 7Fdsigint. 1 5, RIS ES

(M

AV

2 EtOAc). A =L EtOAc (200 mL)E A F=atgich. sk §7] =& A
72 ARvtEIYE GAse] A FTE (5.4 )& A odRA 5350
LCMS m/z=199.3 [M+H]+; 'H NMR (400 MHz, DMSO-d;) 6 ppm 2.39 (q, J=7.28

Hz, 2H), 2.61-2.76 (m, 2H), 5.00 (d, J = 9.98 Hz, 1H), 5.04-5.13 (m, 1H), 5.78-5.95 (m, 1H),
6.47 (s, 1H), 7.21-7.33 (m, 1H), 7.33-7.48 (m, 2H), 7.65-7.81 (m, 2H), 12.56 (s, 1H).

7 B: 3-(3-3 -1 2k E-5-9) TR H-1-29) AE

5-(F-E-3-old)-3-dd-11-7 & (5.4 g, 27.2 mmol)S MeOH (40 mL) 2 DCM (10 mL) ol &3fAI%E. Wt
= Srfo] ofo]x/obAlE FolA WAL, e ES BIAES FE -2 AR st MEHEAY. weES
WxE &7]3L, NaBH, (1.546 g, 40.9 mmol)S Z5X 3] H7lekdlvt (MEHe] #zEg). bt 444
F, RREES WEERH AAS I, A4 1 AIRE Bk wkegltt. Bl fujs FEAYa, eSS
FE39 T (Z47F 100 mLe] H0 2 EtOAc). 44 T2 EtOAc (100 mL)E ©fA] FF31A. e /7] & 2
ZAAN I, HEAF L, AFES 248 gZuleaduz ZAse] TA SEE (3.0 ¢)< WA a2 £S5}
Fa=

LCMS m/z=203.3 [M+H]*; 'H NMR (400 MHz,
DMSO-dq) 8 ppm 1.72-1.82 (m, 2H), 2.54-2.69 (m, 2H), 3.46 (q, J = 6.11 Hz, 2H), 4.40-4.54
(m, 1H), 6.45 (s, 1H), 7.21-7.45 (m, 3H), 7.66-7.79 (m, J = 7.45 Hz, 2H), 12.53 (s, 1H).
A €t 3-(4-B R E-3-9d-11-v] ehE-5-2) L2 3-1-59] A=
3-(3-Hd-1H-9 &E-5-9)Z2F-1-2 (3.0 g, 14.83 mmol)E <= DCM (40 mL) 2 THF (15 mL) o] L34
Atk WRSES Mo W¥zbAZ]ar, DOM (10 mL) Foll oB] &8 A% Br, (1.146 mL, 22.25 mmol)& %7} 2

012 Bal B ArkekRch. WSEE Yx FolA 2 A7 ek wuSATh NSRS Nas0,el H7bel ¢



[1074]

[1075]

[1076]

[1077]

[1078]

[1079]

[1080]
[1081]

[1082]

SE53 10-1707247
AR (10% &4 20 nl; W& AAH Ao 2Ry FWsiA Ha, WEdoe] d5 i), Wk
FZ319ch (2 100 mLe] H0 2 DCAM). 4 =L DM (100 mL) o= u}z\] FE9I9Y. 73 /71 T
00 (200 mL)Z YAl 9F&F3d. 77 &5 5 (4.
F5313 ).

o S

LCMS m/z = 281.3 [M+HT"; 'H NMR (400 MHz,
DMSO-d) & ppm 1.72-1.83 (m, 2H), 2.61-2.68 (m, 2H), 3.47 (t, J = 6.44 Hz, 2H), 7.39 (¢, J =
7.33 Hz, 1H), 7.47 (t, J = 7.45 Hz, 2H), 7.78 (d, J = 7.07 Hz, 2H).

WA D: o tert-%8 2-(((1s,4s)-4-((4-BER-5-(3-3| =FA| L 29)-3-3| I-1H-7] &} F-1-D) W D) A F =34
HEA])olAH o E9] A%

3-(4-B 2R -3-Hd-1H-9&ZF-5-4) T2 H-1-2,  tert-F8  2-(((1s, 43)—4—(5*&/\] HEH) A Z2d )&=
Ao EHOIE (2.93 g, 7.11 mmol), ¥ ERikx ]Er (4.64 g, 14.23 mmol)<= DMF (35 mL) o &3|AH}t. Wk
SES 2dxoM 80CE 7IEEta, 2LoA 1 AIZE B3t HPOWE} Llacmeey %7%1711, FEIAT
(Z}zF 100 mLe] H,0 2 EtOAc). 4 <& EtOAc (100 mL)E A =39t &8k §7] =S H0 (200 L)
2 18] 9FE33d. 7] TS dA2AV L, FFA7L, FFES ZY AZvEIYIZ FASte %A 8

T (154 )2 B34 0d2A 539

[e]

I

LCMS m/z = 521.7 [M+H]"; '"H NMR (400 MHz,
DMSO-ds)  ppm 0.97-1.05 (m, 4H), 1.26-1.55 (m, 13H), 1.65-1.79 (m, 3H), 2.01-2.12 (m, 1H),
2.71-2.77 (m, 2H), 3.39 (d, J= 6.95 Hz, 2H), 3.46 (t, J = 6.19 Hz, 2H), 3.94 (s, 2H), 4.06 (d, J =
7.45 Hz, 2H), 7.32-7.39 (m, 1H), 7.40-7.48 (m, 2H), 7.77-7.82 (m, J = 8.34, 1.14 Hz, 2H).

A B 2-(((1s,4s)-4-((5-(3-3| =5 A Z22)-3 4-T] 3 - 1-F] ghE-1-) v D) Al S = 3 A ) vl 5 A] ) oA EAL9)
Az

tert—-F8  2-(((1s,4s)-4-((4-B2R-5-(3-3| EEA| L2 2 )-3-| d-1H-F ZFZ-1-) v ) A F 2 ) v FA] ) o}
AECIE (50 mg, 0.096 mmol), F|HREEZA (1.1 2=), HEZFV|A(EYAIE2T)EEE(0) (11.08 mg,
9.59 umol), % K03 (26.5 mg, 0.192 mmol)= T4t (0.4 mL)o] E2 Hio]de] A7, wHgES wlo]
Azdo]lBR 150ToA 2 Azt FoF 71Ed3kdd. 2 3, 9rSES MgS0,9] Z8aE Fd oy, &)
& AASIAL, $#5% Ad=HE FAE HCl (US4 5 4M) (503 ul, 2.013 mmol) Zoll A|&siAIH . HkS

Aol WA mukaielch. the o, &2 AlAST, AFES AAR LO/MSE AASUT. ¥eES

H dFERE TFA- oﬂ*EﬂEA FAbE gAel #AFAHJY. agE=R, AYES THF (0.3

oloJA], 3M LiOH (50 ul)E H7lslgvr., wFSES A2oA] vk wukslgict, o&
Y IM HCL (200 pl)S #H71ele] wr-$&S Agos wrEgith. wheES F&890 (42 2 Lo HCI/HO 2
EtOAc). 4 S5 EtOAc (2 mL)E thA] FE33TE. &3 f7] & AR, sF5AHY. A" oY
S ACN (0.3 mL) ¥ H0 (0.2 mL) Foll AL&fr A}, EFES AWAr7 %@Zﬂi 17 34 FFE (8.9

mg)S WA wA2A FEFAT.

29;

~

LCMS m/z = 463.5 [M+H]'; 'H NMR (400 MHz, DMSO-d;) & ppm
1.32-1.60 (m, 10H), 1.71-1.84 (m, 1H), 2.08-2.19 (m, 1H), 2.59-2.65 (m, 2H), 3.31 (, J=6.19
Hz, 2H), 3.43-3.44 (m, 2H), 3.99 (s, 2H), 4.05 (d, J = 7.33 Hz, 2H), 7.14-7.25 (m, 5H), 7.26-
7.40 (m, SH).

A 1,440 2-(((1s,4s)-4-((5-(3-3| E2A L2 )—4-(3-WEA 3 d)-3-# - 1H-9 2} =-1-D) v &) A &

AN EA) LA EAL (318HE 272)9] Al

tert-58  2-(((1s,4s)-4-((4~ B2 H-5-(3-3| E2A| Z 2 2 )-3-F|d-1H-9 & Z-1-) W &) A Z 28 2 ) v E ] ) o}
AEelE 9 3-HEAALRENOZRE  AAld 1.430] 7|AE A FAFS WHES o83y, dA FgES
WAl 1A = A 5T
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[1083]

[1084]

[1085]

[1086]

[1087]

[1088]

[1089]

[1090]

[1091]

[1092]

[1093]

[1094]

[1095]

[1096]

[1097]

[1098]

[1099]

SS=S0ol 10-1707247

LCMS m/z = 493.6 [M+H]"; "H NMR (400 MHz, DMSO-dq) & ppm 1.32-1.61 (m, 10H), 1.72-

1.83 (m, 1H), 2.08-2.18 (m, 1H), 2.60-2.66 (m, 2H), 3.33 (t, J = 6.19 Hz, 2H), 3.42 (d, /= 6.82
Hz, 2H), 3.70 (s, 3H), 3.99 (s, 2H), 4.04 (d, J = 7.33 Hz, 2H), 6.70-6.75 (m, 2H), 6.87 (dd, J =

7.96, 2.15 Hz, 1H), 7.16-7.37 (m, 6H).

ANe) 1450 2-(((1s,4s)-4-((4-(2,3-U BT 9 230 ) -5-(3-3] = Z A L 22)-3-5) D 111-3] 2} %120 v &) A
S BN AEN (SH5HE 273)] AR
tert=%8g  2-(((1s,4s)-4-((4-BER-5-(3-3| EZA| L2 7)-3-7 I-1H-5] &} F-1-2) vl &) A| 2 23] 4 o] E4] ) o}

AEOE @ 2 3-t]ZFoadfdrEsoaRe 2AAd 1.434] 71AE AP FAE HHE o] 8359,
GBS WAl RN FEsIT)

mlo

LCMS m/z = 499.7 [M+H]".
AAld 1.460 2-(((1s,48)-4-((4-(3-FF 25 H)-5-(3-3| =FA| Z 2 d)-3-H - 1H-F gE-1-d) WO ==
) HEAD S FEAL (313HE 274)9] A=

tert-F2  2-(((1s,4s)-4-((4-HEH-5-(3-3| EF5A| 222 )-3-F - 1H-T| &ZE-1-H W) A S 2 4)
AEHOIE 4 3-FFQRHdHEASZRE A 1.43¢] 7|AlE A} FARGE WHE o]&3te], ®
S WA A RA FE5GI.

LCMS m/z = 481.3 [M+H]".
ARl 1,470 2-(((1s,48)-4-((4-(3-FEE-2-FF L 2IH)-5-(3-3| =FA 22 H)-3-H d-1H-F 2}&-1-9)
A SR D) | SA o EAL (Bheh= 281) 9] Alx.

tert=58 2-(((Ls,ds)-4-((4-B 2 H-5-(3-5] =54 3 2 3))-3-5] - 1H-9] e} & 1-9) ] ©) Al F 29 2 ] 4] o
AelolE @ 3-Zrzo-Eroaddnetonny, Axd 143 JAE A% AR RS o 8dd, ®
A BgES WA aA 2N S5

LCMS m/z=515.5 [M+H]".
AAld 1.48: 2-(((1s,48)-4-((4-(3-F 228 d)-5-(3-3| =FA| Z 2 ) -3-F d-1H-7 &E-1-) W) A &S 2 F)
A HEA A EA (& 282)9] Alx

tert-5-8  2-(((1s,4s)-4-((4-H 2R -5-(3-3| EE2A| 22 9)-3-F|d-1H-9 &} =-1-d) & ) A| S22 ) | EA] ) o}
AHOIE 4 3-S22HdHEASZRE Al 1.43¢] 7|AlE A} FAGE WHE o] &3te], 1A stES
LU RC =R B e R

LCMS m/z = 497.5 [M+H]".
AAl4] 1.49:

2-(((1s,48)-4-((5-(3-3| EZA| 28 )-4-F d-3-p-F - 11-F &} E-1- L) D) A S22 ) W EA oA EAL (3}
S 288)9] A%

A A 5-(FE-3-old)-4-Hd-3-p-F2-1H-T 2}& 9] A=

2-7d-1-p-E2olEl= (1.0 g, 4.76 mmol)= EF< (20 ml) Fol &aAAT. TEES WA WA
&, LIIMDS (4.76 mL, 4.76 mmol) & A™X & &3] A3 A7tk ¥HSES o XA 5 & 5
kgl 1S, AE-4-o|x=d F2o]= (0.564 g, 4.76 mmol)E A7IEAT. WESES A2og Jlesta, o

SEoA 20 ¥ Feb wRkeleith. 1 % EtOH (10 mL), AcOH (2 mL), 2 3|=gtd $3}=

5 o WEEES 80CE 7Fdstal, o] koA 1 ARF &< ﬂ*&ﬂ‘ﬁﬂ. a ?, %%
3t (42 50 mLe] EtOAc 2 1M NaOH). 4 32 EtOAc (50 ml)Z THA
EHEA7IAL, FRES A A 29 A2eEaYE AAste 1

)

LCMS m/z = 289.0 [M+H]"; "H NMR (400 MHz, DMSO-ds) § ppm 2.22-2.32 (m, SH),
2.55-2.69 (m, 2H), 4.86-5.02 (m, 2H), 5.75 (s, 1H), 6.99-7.24 (m, 6H), 7.25-7.31 (m, 1H), 7.33-
7.39 (m, 2H), 12.74 (s, 1H).
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[1100]

[1101]

[1102]
[1103]

[1104]

[1105]

[1106]

[1107]

[1108]

[1109]

[1110]

[1111]

[1112]

[1113]

SS=S0ol 10-1707247

@A B 3-(4-9d-3-p-EH-11-9] 2 E-5-) TR p-1-80] A%

o
2
ofo
o

—(FE-3-9d)-4-7d-3-p-EL-1H-9 &}= (360 mg, 1.248 mmol)S MeOH (20 mL) 2 DCM (5 mL)
HSES -78CE YZAI7]3, LF8 £95 3 HEHsIg., &2 &
WA R, FASFEAUEF (70.8 mg, 1.872 mmol)S wHS-Eo| FH7let

b Bk wwtelgitk,  SulE A st AASAL, RESES FES

il

= oy

o PN 3

o

3%

o

N

N

Z

=)

29 o o

— |0
f o
)

S+
o
g

2
Ju
it
o

EtOAc). A4 =< EtOAc (50 mL)E thA] F&3)¢itl.  3hsh %7 S AFxA7 L, FFA7]L,
g7 A 2 AazvtEade R gAste A SE (130 mg)S WA

LCMS m/z =293.1 [M+H]"; '"H NMR (400 MHz, DMSO-d;) & ppm 1.60-
1.74 (m, 2H), 2.25 (s, 3H), 2.54-2.62 (m, 2H), 3.33-3.44 (m, 2H), 4.44 (br. s, 1H), 7.16 (t, J=
6.44 Hz, 6H), 7.24-7.30 (m, 1H), 7.32-7.38 (m, 2H), 12.71 (s, 1H).
Al C: 2-(((1s,45)-4-((5-(3-3| =F A Z 2 2)4-¥ d-3-p-EL-1-T 2} Z-1-) W &) A F 2 A ) | 4] ) o} A
Exke] Az

3-(4-¥d-3-p-EH-1H-v&E-5-) T2 H-1-2 (50 mg, 0.171 mmol), tert—-HFE 2-(((1s,4s)-4-(E2A=2-A]H
ENA|ZF 22 HEA]) oA EO]E (70.5 mg, 0.171 mmol), @ Csy,CO; (111 mg, 0.342 mmol)S DMF (0.5 mL)ol

AEAIFH Y. HESES 30TAdA 1 Al &< 7HE3sit.  £3reS W47, FE30 (42 2 mle] H0
2 EtOAc). FA FS EtOAc (2 mL)E ©A] F&39Y. &3 f7] 58 Mgd0,9] Z8a2E 3 o33t
S E AAG S, AdE ¥ HCl (U4 & 4D (0.5 mL, 2.000 mmol) ol A&sA AT, THgES
Ao vl welgitt, EFES AAE LC/MSE AASG Y. sAAXRAZN T, AEES THF (0.3 mL)
Zoll AgsNA1 712, IM NaOH (100 pL)<F A whAl wdksiodch,  ojoj A, RESES IM HCL (200 pL)& 78}
o] 2bd kAl =5 EtOAc (2 nb)E YA %3}

Al )
Ad. wWeEs FESIT (A7 2 mle] HO % EtOAc). T4
9]

Aot FF 77l S& NgSo,ol = aE Sl ojdsta, s5AA 270

LCMS m/z = 477.4 [M+H]".

A A] o 1.50:
2-(((1s,48)-4-((3-(3-3| EZA| 28 )-4-F d-5-p-F - 1H-F &} E-1- L) ) A S22 ) W EA oA EAL (3}
SHE- 289)9] A%

BA FES Al 1.49, @A CEEE 2719 oA A T stuzA @A LdS F53A .

LCMS m/z = 477.5 [M+H]".

AAje  1.51: 2-(((1s,4s)-4-((5-(2-&F L 2-4-vE o d)-3-vE-4-F d-1H-T| gZ-1-H O A S =284 ) v
EAD oA ELE (3F3HE 286) 9] Ax
GA A tert-FE 2-(((1s,48)-4-((5-(2-ZF 2. 2-4-Hd Hd)-3-Hd-4-H d-1H-9 & =-1-L) W EH) A F 23
)W EAD) oA H O] E Q] A%

3-(2-ZF o 24-vWdHd)-5-Hed-4-Hd-1H-T) 2}Z (2.82 g, 10.59 mmol)S ¥ DMF (40 mL) =o] L3|A1A
o}, CsyC0; (6.90 g, 21.18 mmol) F tert-FE 2-(((1s,4s)-4-(EA A HE)A S22 ) v EA])olAH 0| E
(4.37 g, 10.59 mmol)E H7}slFtt. wHEES Q0CE 71gstar, o] &XoA 1 Azt S ks, wh
55 WZAA7|a, FE3HY (22 100 mLe] H0 2 EtOAc). <A 55 EtOAc (100 mL)E thA] &8},

oo

il
ox

dE 47 FL BO/AS (200 n)E 18] AFFFAT. 47 B2 AL, $HAYR, FREL Ane)
s gAstel TA BFE (3.2 g), ANIYAA EFES A 0dzN FEHs

LCMS m/z =507.2 [M+H]".

B2 B: 2-(((Ls,49)-4-((5-(2-F 7.2 Zog-rl & ) ~3-o] & -4-30 - 1H-3] 2 - 1- ) ] ) A 2 290 2) ] 5:4])

oA ELRe] Az
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[1114]

[1115]

[1116]

[1117]

[1118]

[1119]
[1120]

[1121]

[1122]
[1123]

[1124]

[1125]

[1126]

[1127]

tert-5-€
2-(((1s,4s)-4-((3- (2—” 2 B2-4-vE A d)-5-wE-4-H d-11-9] 2}E-1-L) HEH A ZF 2 ) | EA] ) o} A Bl o] E
(3.2 g, 6.32 mmol)E HCl (TJ=AF & 4M) (50.0 mL, 200 mmol) ol £3|AATH. HHSES Ao uka] w

Wik, gmE zﬂﬂf‘f}ﬂ, AFES HPLCE AASe] A SFES T4 0 (746 mg) ZA] FE319T).

LCMS m/z = 451.3 [M+H]"; 'H NMR (400 MHz, DMSO-d6) § ppm
1.08-1.20 (m, 4H), 1.22-1.37 (m, 4H), 1.57-1.69 (m, 1H), 1.90-1.97 (m, 1H), 2.23 (s, 3H), 2.35
(s, 3H), 3.22 (d, J = 6.82 Hz, 2H), 3.71-3.87 (m, 2H), 3.92 (s, 2H), 7.04-7.11 (m, 4H), 7.11-7.20
(m, 2H), 7.24 (t, J = 7.33 Hz, 2H).

Aol 1.52: 2-(((1s,45)-4-((3-(4-F22H )5 &-4-dd-1H-T & =E-1-D) v &) A F 22 ) W] ] ) o} A
AF (313HE 163) 9] A=

A AL 1-(H o] ) -2-H d A E-1-2-3-2 2] A%,

d
E

DMF (80.0 mL) & 1-¥dy-&k-2-
50.6 mmol)< FH7Fstt. AAdE &
(40.0 mL)2 AH3}3L, EtOAc (4 x 50.0 mL)Z 3

fo
o
m{n
tlo
©
S
Q
=
x
—
>
>
)
ot
rO
Rl
r;e
ol
ol

2
o
e
iy,

N
>
)
R
£
o
ol
o
k]
2 Ol-r
_l)l'
%
iy
1
>
}-o
4
o
(o _1),
i
ol
o

'H NMR (400 MHz,
CDCls) & ppm 0.97 (t, J = 7.32 Hz, 3H), 2.19 (q, J = 7.49 Hz, 2H), 2.67 (s, 6H), 7.14-7.41 (m,
5H), 7.61 (s, 1H).

A B: 5-olld-4-ld-1H-9] 2t 5] A x.

EtOH (80.0 mL) = 1-(dwgoln|x)-2-#|dAE-1-A-3-2 (3.32 g, 16.33 mmol) 9] E3&Eo] d=a}d 3=
(1.58 mL, 32.66 mmol)& H7}sttt. AAE £35S 80T W 3 AIZF EoF mubskgith. wkS ERtES A
o2 WA I, FHAA TAE FEIAT. TAE F F 20% oNEES AMEst AAAsEt #A @

F2e w318 (281 9RA S5

LCMS m/z =173 [M+H]"; '"H NMR (400 MHz,
CDCl;) § ppm 1.31 (t, J = 7.58 Hz, 3H), 2.88 (q, J = 7.58 Hz, 2H), 7.22-7.30 (m, 1H), 7.35-7.42
(m, 4H).

A C: 3-HRRE-5-dE-4-Td-1H-3] g}& 2] A%,

H_
g2 29 e (111.0 nL) 3 5-dgd-4-dd-10-9 = (3.34 19.39 mmol)9] &M HE (1.49 mL, 29.09
mol)& 25CeA A7 slglh. wHEES A4 72 A7H OL WRESFAL, NaOH (=74d)°.= pH 122 71333

o f71Ee 2S£ 3L DN (3 0o B FESYT. #F £7188 94 A¥sn, Az
(MgS0) A7) 3, eAsksta, 55AA A4 o9g S5, o o8 Fed Amvteadnz Adae E
A BFES A 0 (2.84 DA FEIHA.

LCMS m/z =251.2 [M+H]".

@Al D otert-F¥ 2-(((1s,45)-4-((3-B 2 E-5- B~4-F d-1H-T &}ZE-1-L) W @) A| S 2 A ) | FA] ) o} Al | ]

Eo Az

DMF (5.0 mL) T 3-HEE-5-og-4-dd-1H-9&}& (0.364 g, 1.451 mmol)e] &Ml 60% FTLSIHEF
(0.070 g, 1.740 mmol)< iﬂ%l A7vetdet. &9 F 20 & B wWHEES 3 X ODWF (1.0 mL)
tert—-F8 2-(((1s,45)-4-(EASA W) A F 2 ) | E A olAH| o] E (0.598 g, 1.450 mmol)9] EFES %
7badch., olo)A, whg %% ES 45CoA 12 Az &< nNkslglel,. bdd F, kg EEES B

(e}

H= )
3L, EtOAc (4 x)& FF3Ilth. 8 f715S NgS0, AollA AxA7)ar, o#stal, FFHAA 24
Seklth. o] 24 eds Zd4 AmviEaY R AAlste] x4 sd=s FH &4 (0.2183 9 =AM 53}
0:11;}_
AT

o]
=
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[1128]

[1129]

[1130]

[1131]

[1132]

[1133]

[1134]

[1135]

[1136]

[1137]

[1138]

[1139]

[1140]

[1141]

[1142]

[1143]

[1144]

SSS0dl 10-1707247

LCMS m/z=491.4,
493.5 [M+H]"; "H NMR (400 MHz, CDCl;) 8 ppm 1.13-1.29 (m, 4H), 1.27-1.41 (m, 2H), 1.43-
1.62 (m, 13H), 1.79-1.93 (m, 2H), 2.09-2.25 (m, 1H), 2.76 (q, J = 7.58 Hz, 2H), 3.39-3.50 (m,
2H), 3.84-4.05 (m, 4H), 7.20-7.28 (m, 2H), 7.33-7.39 (m, 1H), 7.45-7.54 (m, 2 H)

@Al B tert-FE 2-(((1s,4s)-4-((3-(4-F 22 )-5-dd-4-H d-11-F e} &-1-) HeH A| F 22| &
ADolAEl o] Eo] A2

WAl (3.0 mL) % EtOH (1.0 mL) & 4-Z22HdBE2F (0.019 g, 0.122 mmol), tert-F2 2-(((1s,4s)-4-
((-HEE-5-dE-4-dd-1H-FZZ-1-d) D A FZ ) | E Aol A H ] E (0.060 g, 0.122 mmol), HEZ}
F1~(EgHd =) ZeE (0) (0.004 g, 0.004 mmol)e] &qe] EMAIEEF (0.122 nl, 0.244 mmol)S H7}

Atk oJolA, WhE ZFES wlo]ARo]HE 130TANA 1 AIRF st Zrdaklnt. ehEd &, whg Z3)
EHAA

3

55 E2 348k, EtOAc (3 x)E FE3ITE.  #e f71ES MgS0, AollA dxA|7]a, o 343)aL,

G 09e FEANUT. o B AL AN/MO AFEAYI T, HLCR FASke] Al sEHES WA 1
(0.032 g) =M 533tk

LCMS m/z = 523.4, 525.8 [M+H]".

A Fr 2-(((1s,48)-4-((3-(4-Z 227 )-5-l -4~ d-11-T] &+ E-1- ) M ) A E 2 F A ) H| ZA] ) o} 4| EA4FE]
AZ.

DCM (2.0 mL) = tert-§-¢

2-(((1s,48)-4-((3-(4-EF 229 d)-5-d &-4-Fd-1H-T &}Z-1-HHMDH A EZ )| S A olAH o] E - (0.032
g, 0.060 mmol)e] &Mel] T]2AF = 4M HC1 (0.151 mL, 0.602 mmol)S H7Fetgith. AAE w-g E3ES 25
TellA 16 AIZF Bt wHksth.  WSES FAIA F4 odS FEIUTE. oJojA], o] A ods
ACN/H 00 A #EFAI7)a1, HPLCE A AISte] #A stES W 14 (0.004 g) 24 531t}

LCMS m/z = 467.5 [M+H]".

2 A o 1.53:
2-(((1s,48)-4-((3-(3,4-t] ZF 2 25 d)-5-o d-4-H -1~ &E-1-) W) A Z 22w EA oM EAL (3}
S 284)9] A%

A A tert-FE 2-(((1s,4s)-4-((3-(3,4-0)ZF o 29 d)-5-o| &-4-H| d-1H-9 &} =-1-d) H &) A S 23 2])
HEAD) oA H o] E 9] A%

3 4-0ZF2HIHE 2L tert-HE 2-(((1s,45)4-((3-B 2 E-5-d € —4-H d-1[-¥ g} Z-1-L) W E) A &
Ayl SAD oA ERSE, AAle] 1.52, &A Eoll 71" A3 fFARE WS ol&ste], B4 sdtEs W
A AR 59

LCMS m/z =525.5 [M+H]".

A 2-(((1s,48)-4-((3-(3,4-HEF 29 d)-5-o d-4-# d-1H-9 2} E-1-A) D) A Z 2 &) H| FA] ) o A]
EX

tert-F2  2-(((1s,4s)-4-((3-(3,4-4 &F 2 25 d)-5-o & —4-H d-1H-T| & Z-1-HH ) Al F 28 2w EA] ) o}
AH O EZRE, AAjd 1.52, @A Foll 71A® A FAGE WS o] &3, XA IJFES WA 1x
5313t

LCMS m/z = 469.5 [M+H]".

Ao 1.54: 2-(((1s,45)-4-((5-E-3-(4-ZF L 23 d)-4-H d-11-9 &Z-1-L) W) A Z 2 ) H EA] ) o}
AEAL (3FE 164) 2 A=x

G A tert-FE 2-(((1s,4s)-4-((5-€-3-(4-FF 229 d)4-Fd-1H-FH}E&-1-D) | H Al Z 2 )| &
A oA EH O] E L] Az

4-HEFL 2R EA B tert-5E 2-(((1s,4s)-4-((3-H R E-5-o &-4-3 d-11-9 gt&-1-) m &) A| S = 3
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[1145]

[1146]

[1147]

[1148]

[1149]

[1150]

[1151]

[1152]

[1153]

[1154]

[1155]

[1156]

[1157]

[1158]

[1159]

[1160]

[1161]

[1162]

sE50ol 10-1707247
AyelEA)oAHelERRE, AAd 1.52, 7 Bl /1A A3 fAbR ES olgate), EA SRS WA
BAZA FEAT
LCMS m/z = 507.4 (M+H]".
A Br 2-(((1s,48)-4-((5-01E-3-(4-EF 2 29 d)-4-H - 1H-F &}E-1-¢) v DO A E 2 I A ) W[ ZA] ) o} M EAL
o] Az

tert-5g  2-(((1s,4s)-4-((5-oE&-3-(4-ZEF . 2 d)-4-Hd-1H-¥| &} ZF-1- W eEH AN S22 ) v = A])OWEH
O|ERFE, AAld 1.52, @A Foll 71A1d A} fASE WHE ol gske], A 3% B

S

LCMS m/z=451.3 [M+H]“.

Ao 1.55: 2-(((1s,4s)-4-((5-o &-3-(2-ZF ¢ 2 4-v| EA|Hd)-4-F I-1-3] & Z-1-)WeH A| Sz & 2])
HEAD A ELL (815t=E 165)9] A=

WA A tert-FE 2-(((Is,48)-4~((5-o 2-3~(2-B-F 0 24-o) EA] 5 ) ~4-3| - 15 2} 5~ 1-) v &) A] 2
) W= Aol Al Eo] B ) A%

¢

EtOH (1.0 mL) 2 #WAl (3.0 mL) F 2-ZFL2-4-HEAHIHEA (0.021 g, 0.122 mmol), tert-H€E 2-
(((1s,4s)-4-((3-HER-5-o d-4-7 d-11-T 2} Z-1-) O A S 2 A2 w| EA] oA H o] E (0.060 g, 0.122
mmol), A Na,CO; (2 M €<, 0.122 mL, 0.244 mmol), 2 Pd(PPhs), (0.004 g, 0.004 mmol)2] &Mof] = 7}3}
Gk, oJojA, Hkg EFES 130ToA 1 AlZF &<t vlo]az o] B 3o 7}“3}035} dAd &, g =%
25 02 AAsta, EtOAc (2 x)&E FE3TE. &3 7718 52 MgS0, oA AxA7]1a, Aq3star, 5

AA EA SEES B 2AmA F7b AAge] F5ae.

—

LCMS m/z = 537.5 [M+H]".

oA B:

2-(((1s,45)-4-((5-9E-3-(2-ZEF L 24-v| ZA #d ) —4-H - 1H-F &} Z-1-L) W E) A S22 I A ) W ZA] ) oMM E

Aol Az

5?‘& tert-5-8 2-(((1s,4s)-4-((5-o&-3-(2-ZF 9 2 4-W| EAHd)-4-F| I-1H-9 & Z-1-L) e ) A Z2 3
HEA])olAH o Eo| 1,4-t]LAF = 4M HCL (0.610 mL, 2.44 mmol)E H7Fetgdth. Whe Z3ES 40Tl A

17 Fob wHkaAth. WS EFES wHA7|L, FFEES HPLCE AASY FA 3EE (0.005 g)& WA

SN e,

LCMS m/z = 481.2 [M+H]*.

ru> —1>

Al 1560 2-(((1s,4s)~4-((5-olE-3-(4-v| HA| ¥ ) -4~ D -11-¥] 2} E-1-D) v ) A F 2 ) v FA] ) oA
=% 166)°] %,

=
4~ EANALDHEAN D tert-58 2-(((1s,4s)-4-((3-H 2R -5- &-4-FJ-1-7] g} Z-1-L ) W& ) A| S 2 &2 )i
EAD oA H o] EZHE, A 1.55°ﬂ 7148 A FAEE S o] &5te], BA EES WA uA2A 42

LCMS m/z = 463.4 [M+H]".

Al 1.57: 2-(((1s,4s)-4-((5-NE-3-(2-ZF 2 2-4-vE ¥ d)4-H I-1lI-¥| 2} Z-1-D)H e A S = 3N 2 ) o
Ao EAL (3HHE 167)9] A%

Jt

2-Z2024-WEdAdBEN 2D tert-58 2-(((1s,4s)-4-((3-H 2R -5-&-4-F d-11-7] g} Z-1-L )W &) A]
Z2)uEA oM HOEZRE, AAld 1.559] 7IAE A FAFSE UHS o]&3sle], ®A IFES WA

(]

LCMS m/z = 465.2 [M+H]".

AAlel 1,58 2-(((1s,4s)-4-((5-"-4-3 d-3-p-FH-1-¥&Z-1-L) ) A F 2 L) | FA] ) opA| ExL (3}
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[1163]

[1164]

[1165]

[1166]

[1167]

[1168]

[1169]

[1170]

[1171]

[1172]

[1173]

[1174]
[1175]

[1176]

[1177]
[1178]

SS=S0ol 10-1707247

SHE 168)9] A%

~EYREA 2 tert-H8 2-(((1s,4s)4-((3-B 2 H-5-o|d—4-Fd-11-T & Z-1-d) e A 2282 )W &
ADOIAHOIERRE | AAld 1.55¢] 71AH A FARSE WHE o]&3te], #A S}ES WA DA RN 55
=

LCMS m/z = 447.5 [M+HT".

AAl 1,590 2-(((1s,4s)-4-((5-o &-3-(4-3| =F A H d )4~ - 1-T] 2} &~ 1-) &) A S 2 S A ) o B A] ) o}
ANEAL (335 175)9 Ax

SREEAAIREAL B tert-E 2-(((Ls,4s)-4-((3-HE2-5-0] D47 d-1-3] 2} -1-2) | &) Al 2 2 8]
AyE AP EZFE, AAdl 155l 7AE A3 FA BEE o gatel, EAl SFES WA
A 59T

LCMS m/z = 449.3 [M+H]".

Al 1,600 2-(((1s,48)-4-((3-(4-F2Z-3-FF 229 d)-5-o| d-4-H|d- -T2} E-1-) W E) A S 23 A)
HEAD b EAL (8H3HE 176) 9] A%

h=y
i)

4-FRZ-3-ZF2AIdREA 2 tert-FE  2-(((1s,4s)-4-((3-H 2 E-5-o| &4~ d-1l-9] & Z&-1-Y
AFZEAA)AEA) A EZFE, AAle] 155 7IAR A3t fAE BES olgdtel, Al HFES WA
aAZA FEH

LCMS m/z = 485.4 [M+H]".

AAld 1,61 2-(((1s,45)-4-((4-(3-vEA HD)-3-v I-5-Z 2 A -1l-¥| 2} Z-1-) &) A S 2 A ) | FA] ) o}
A EAL (35 202)2 A=x

@A) A 3-9d-5-Z 2 W-10-9) 2} e) A%,

(5.0 nL) = olMEH = (4.87 nl, 41.6 mmol)e] &<¥ol LiHMDS (41.6 mL, 41.6
% 0ClA 5 v‘i— For wwksl & RE™ Fzelolt (4,36 ml, 41.6 mmo
*1 WxZ AAS 3, AcOH (2.0 mL) 2 EtOH
(10.0 mL)E #H7Fsle] #2 3t (3.03 nL, 62.4 mmol)& #7783t A
A EFES 7 st 7 M NaOH €H o2 AAslaL, EtOAcE
3

2 1. *
S, 95E AASA. TE FIES S0, BAA ARAV L, osa, FHANA oA 0AS S5
Sttt ol edAN o9 At A Fo4 AzviEadNE Astel BA SRS F4 29 (3.83
24 5

0C=E YA, 4+ &5
mol)E #H7FeY. AA
DE 2548 #H7kskslid.

_u
o
iy m{n
fe
)
o
[
i
2
X
b
o
o

LCMS m/z = 187.2 [M+H]"; 'H NMR (400 MHz, CDCl;) 8 ppm 0.92 (t, J=
7.33 Hz, 3H), 1.58-1.71 (m, 2H), 2.57 (t, J = 7.58 Hz, 2H), 6.34 (s, 1H), 7.22-7.39 (m, 3H), 7.72
(d, J=17.83 Hz, 2H).
oA B: 4-BRE-3-3d-5-T2d-1H-vekEe] Az,
g2 2v ek (118.0 mL) % 3-dd-5-Z=2Z-11- &= (3.83 g, 20.56 mmol)2] &No] B&F (1.05 mL, 20.56
mmol )& 25CelA H7tslgltl. Hbe EFES A2olA 16 AIZF 5 wuksilth,  oJojA, WkE E3FES 2M
Na,CO; (77) o2 pH 122 AAsta, F718S Fgaslt. 4 & DM (33])oz2 FE3uch. sk {7
ES 942 MFHSa, NgS0, dolA AzA7]a, Aq3sta, sFAA 4

g7 A FAH aRvtEadguz gAste] B4 e 34 9 (3.4 9 2AM 58

=
to
©
(o3
-
By
o
ol
2
il
o
to
o
o
>,

LCMS m/z = 265.1,267.1 [M+H]"; '"H NMR
(400 MHz, CDCls) 8 ppm 0.97 (t, J = 7.33 Hz, 3H), 1.63-1.74 (m, 2H), 2.57 (t,/ = 7.58 Hz,
2H), 7.37-7.48 (m, 3H), 7.77-7.82 (m, 2H).
GA C: o tert-%¥ 2-(((1s,45)-4-((4-BP2R-3-Hd-5-Z 2 A-11-J &Z-1-L) W) A| S22 ) w| EA] ) o} A B
oES] A%
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[1179]

[1180]
[1181]

[1182]

[1183]

[1184]

[1185]

[1186]
[1187]

[1188]

[1189]

[1190]

[1191]

[1192]

SSS0dl 10-1707247

DMF (13.0 mL) = 4—HEU—3—§ﬂ%—5—Eir’J—1H—E}E}r}‘ (1.00 g, 3.77 mmol)< Q_ouo]] 60% TARIVEF
(0.181 g, 4.53 mmol)S HH3] H7letFct. fAS F 20 & S wEEE 3 3 DWF (2.0 L) 5 tert-
e 2-(((1s,4s)-4-(EASA H ) Al 2 23 A w5 A] ) ol A H| o (1.556 g, 3.77 mmol)d EIES

1=
A7katodek. olojAl, whg EFEE 45T 12 At FoF wwkshar, B® 2Aska, EtOAc (4 ) E FE3)
ATk, FI FTIEE NgS0, HelM AxA7IAL, osteta, sFAA A4 edE FESkgY. o 24 2ds

Aus A B4 azctEadve gAste] TA TS F4 29 (1501 pEA FEer.

LCMS m/z = 505.4, 507.4 [M+H]*; 'H
NMR (400 MHz, CDCl3) 8 ppm 1.02 (t, J = 7.45 Hz, 3H), 1.29-1.41 (m, 2H), 1.43-1.59 (m,
15H), 1.65 (d, J = 7.83 Hz, 2H), 1.82-1.94 (m, 1H), 2.13-2.24 (m, 1H), 2.66 (t, /= 7.83 Hz, 2H),
3.46 (d, J="7.07 Hz, 2H), 3.95 (s, 2H), 4.00 (d, J = 7.58 Hz, 2H), 7.33 (d, J = 7.58 Hz, 1H), 7.40
(t, J = 7.45 Hz, 2H), 7.84-7.89 (m, 2H).

GA D tert-%8  2-(((1s,4s)-4-((4-(3-WEA 3 Q) -3-H| d-5-Z 2L -1H-9 2} =-1-) v &H A S 28 A v &
ADolAH o] E 9] A=

EtOH (1.0 mL) 2 WAl (3.0 nL) ¥ 3-WEAHAIHEA (0.029 g, 0.194 mmol), tert-H= 2-(((1s,4s)-4-
((4-BER-3-Hd-5-Z2F-1§-¥&=-1-d) e A F 22w EA]) oA H o] E (0.098 g, 0.194 mmol), A
Na,COs (2 M &<, 0.194 mL, 0.388 mmol), % Pd(PPhy), (0.004 g, 0.007 mmol)e] &<bell ZH7}5}sitt.

ojo]A, Whg EYES 130TolA 1 ARt &<t vho]a=goln. shol]l 7kdatar, H0= AYAI7]aL EtOAc (2 x)=
FEoT. T F71E S& MgS0s ol AxA7IaL, o3tstal, E5AA A SEES A ed=ZA A
Agle] 58kt

LCMS m/z = 533.4 [M+H]".

GA B 2-(((1s,4s)-4-((4-(3-HEA 7 d)-3-HA d-5-Z 2 - 1H-T] 2} Z-1-) | &) A F 23 2 ) H| E ] ) oA EAF
o] Az

e tert-5-¢
2-(((1s,48)-4-((4-(3-H EA H d)-3-3 d-5-Z 2 A1~ &E-1-L )W) A F 22 W E A ol H o] Eof] 1,4~
o4k 5 AN HCL (0.969 mL, 3.88 mmol)S H7FSFATE. AAFE ®ES EFES 25TCoA 4 AIZF <t wHkskAd
o WREES FEAA FY 2dS F5ET. o] A 2UdS HPLCE FAstY ®A 3EE (0.026 g)=
WA TAZA FEIT

LCMS miz = 477.4 [M+H]"; "H NMR (400 MHz, CDCl;)
8 ppm 0.87 (t,J=7.33 Hz, 3H), 1.33-1.62 (m, 9H), 1.86-1.97 (m, 1H), 2.17-2.29 (m, 1H), 2.54~
2.62 (m, 2H), 3.50-3.55 (m, 2H), 3.72 (s, 3H), 3.86 (s, 1H), 4.02-4.13 (m, 4H), 6.70-6.86 (m,
3H), 7.15-7.27 (m, 4H), 7.34-7.43 (m, 2H).

AAE 1,620 2-(((1s,4s)-4-((4-(3-ZF 2 2Hd)-3-8d-5-Z 2 A-1H-9 g Z-1- WA FE 2 H EA])
LA EAL (313E 203)9 A=

EFC IR EA tert-H8 2-(((1s,4s)-4-((4-B 22 -3-Hd-5-Z 2 A-1{-J &g=-1-D)HE )N S2d
HEADOIAHO|EZEE, AAld] 1.61, @A D & Edll 7IAE AP FAFSE BHS o] 8319, ¥4 3gES 9
A DA ZA FEISI.

LCMS m/z = 465.2 [M+H]".
A 1.63:1 2-(((1s,4s)-4-((4-(3-F 229 D)-3-8d-5- L2 F-11-9) g} Z-1-L) W e A| F 2 A )W E A ) o}
AEAF (35S 204)9 Ax

FEEEZALEEEAN 2 tert-F¥ 2-(((1s,4s)-4-((4-BE2R-3-¥d-5-Z 2 D-1H-¥ & =-1-) e A F 23
AW EAD oA Bl EZEE, Al 1.620] 71AlE A FAE WHE o] g3k, #A SFES WA IAHZ
Al FE3AT.

LCMS m/z = 481.3 [M+H]".
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[1193]

[1194]

[1195]
[1196]

[1197]

[1198]

[1199]

[1200]

[1201]

[1202]

[1203]

[1204]

[1205]

[1206]

[1207]

[1208]

[1209]

[1210]

[1211]

SS=S0ol 10-1707247

AAd 1.64:  2-(((1s,4s)-4-((3-Hd-5-Z 2L -4-n-EH-11-¥ g}E-1-L) )W E) A F 22 ) H| EA] ) o} A EAL
(313HE 205)9] A%

n-=SE B2 9 tert-%g
2-(((1s,48)-4-((4-B 2R -3-7|d-5-Z 2 D- -7 FZ-1-A) W) A S22 W EA] ol H o] EZHE], AA4
1.6290] 71A1E A FAGE WS o] &35to], ®A SFFES N TAZA FESUT.

LCMS m/z = 461.5 [M+H]".

A A ¢ 1.65:
2-(((1s,48)-4-((4-(2-ZF 2 2-3-1|EA # d)-3-H I-5-Z 2 Z-11-T] 2} Z-1-Y) &) A F 2 A ) w| EA] ) o} A
EX (3} 206)9] A%

2-ZFQ -3 EA A d A L tert-4-¢
2-(((1s,48)-4-((4-B 2R -3-7d-5-Z 2 F-11-9 &} Z-1-) DA S 2 ) m| S A oA o] ERFE, A4
1.6200 71A1€ A ARG S o] &ate], BA =S WY LA RA F5IAT.

LCMS m/z = 495.5 [M+H]J".

AAd 1,660 2-(((1s,45)-4-((4-(2,3-0EF 2 d)-3-Hd-5-Z 2 L-11-v| g Z-1-D)eH A F2 ) &
Ao EAl (3FgHE 207)9] A%

23-TZF02HdRE2A D tert-58 2-(((1s,4s)-4-((4-RER-3-Hd-5-Z 2 I- -9 }=-1-A) H D) A &
2w EAD oM H O] EREE, Al 1.620] 7|AE A FAS HHE o] §3te, ®A IFES WA
AzA 5.

LCMS m/z = 483.4 [M+H]".

A A ¢ 1.67:
2-(((1s,45)-4-((4-(3-F22-2-ZF 229 d)-3-dd-5-Z 2 - 1-F &ZE-1-G) W) A| S22 A A ) of| EA] ) o} A
EAL (3HE 208) 9] A=

FER2-2-EF 0 RH IR EL e tert-74
2-(((1s,4s)-4-((4-B 2R -3-¥d-5-Z 2 A-11-9 &}Z5-1-L) D) 2 Q)| EAD oA H o ER R, A4
16200 71A% A} FARRE BEE o]gate], #A Bgtes WA LARM S5

LCMS m/z = 499.7 [M+H]".

AAld 1.68: 2-(((1s,45)-4-((4-(2-ZF L 2-3-vE ¥ d)-3-Hd-5-Z 2 -11-¥] &} Z&-1-I) e A| Z 23
HEAD) LA EAL (3F3HE 209)9] Al

2-Z 7o 2-3-MErdR B L tert-F8 2-(((Is,4s)-4-((4-B2E-3-9d-5-Z 2A-11-7] e} Z-1-Y) v &)
Alg R HEA A H | ER R, AAld 1.629] 7]AE AF FAE B 01%’8}04, FA SHerES A
A RA FESAT

LCMS m/z = 479.6 [M+H]".
AAlel 1.69: 2-(((1s,45)-4-((4-(2-FF 2 2-3-3| =5 A9 )-3-3 d-5-Z = Z-1H-¥] &} Z-1-L) W &) A S = 7]
A HEIEAD A EA (& 211)9 Alx

2ER02 3 ESAMLREY D tert-5E 2-(((1s,48)~4-((4-HZE-3-3]d-5- = 2 2152} 5-1-2) ]
A FR A Sl ERTE, el 16201 AR A% FAS PHE 1%@}04, ER IS
W A2 FES

LCMS m/z = 481.3 [M+H]".

AN 1.70: 2-(((1s,48)~4-((5-(4-Z 5 ¢ g 5| d)~4-o| -3~ 2 T3] e} Z-1-<) ) v & ) A Z 2 81 2] ) ] = 4] )
oA EAL (83HE 223)9] A%
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[1212]

[1213]

[1214]
[1215]

[1216]

[1217]
[1218]

[1219]

[1220]

[1221]

[1222]

[1223]

[1224]

[1225]

SSS0ol 10-1707247

A A 1-(T) ol ) -2-H| d & ~-1-9l-3-2 9] A%,

T4 DMF (80.0 ml) = 1-Eld#lEl-2-2 (5.00 g, 30.8 mmol)e &Moo 1, 1-t]W|EA]-N N-t]=|& v go}
(6.16 mL, 46.2 mmol)S #7}eldey. AAE E3ES 90TAA 71E3skTt. 16 A]ZF &, ¥k

=
sk, EtOAc (3 x)& F&stal, A= AXsIY. 3 f71=S NgS0, ol AxA1714L,

$HAA B4 ode FEST. o B4 o2 At A B AvEIYN FAse] T HFE
KX H
= g

'H NMR (400 MHz, CDCl3)
8 ppm 0.76-0.83 (m, 3H), 0.83-0.89 (m, 2H), 2.11-2.19 (m, 2H), 2.62-2.71 (m, 6H), 7.15-7.42
(m, 5H), 7.61 (s, 1H).

A B: 4-Fd-5-Z2I-1H-3] g 2] Alx.

olgh (80.0 mL) T 1-(tmlEopu])-2-Ad e ~-1-¢1-3-2 (3.51 g, 16.2 mmol)9] &le d=e}xl 5}
(1.57 mL, 32.4 mmol)& H7bepitt. wbe &=s 80TCNM wwksigivk. 3 Ak §, whe E9as d2o
& yZA7IaL, A stell EFA171AL, 20% oles / 0% AR ststo] FA setEs WA oA (3.01 g)®=A

539

LCMS m/z = 187.1 [M+H]"; 'H NMR (400 MHz, CDCls) § ppm 0.92-1.00 (m, 3H), 1.64-1.76 (m,
2H), 2.75-2.84 (m, 2H), 7.36-7.41 (m, SH), 7.65 (s, 1H).

A C 3-HER-4-9d-5-Z 2 d-10-T & Az,

OMMEYEZ (38.0 mL) & 4-dd-5-T2I-1H-¥|¢tE (1.43 g, 7.68 mmol)o] §ofol N-BERsilojn|=
(150 g, 8.45 moDE A7hSIoich. We EFEE 82CAA Wusch. 16 A F, W EHEE 2
NaCOy ($4) 02 pll 122 AT, #7128

59 MgS0, AolA AxAZIR, ofushi, BHEAA ¢ 2de FESYG. o eUg At A By 2

wmutEa v 2 GAlste] FA| eSS F4 2 (0.310 9 =A TS5

LCMS m/z = 265.1, 267.1 [M+H]".

WA D tert-FE 2-(((1s,4s)-4-((3-BEE-4-¥Hd-5-T 2 F-1H-3] &} Z=-1-L ) HE) A S22 ) = A] ) o} A E]
o D tert-F¥ 2-(((1s,45)-4-((5-B2F~4-7d-3-Z 2 Z-11-F &H}ZE-1-D) W) A S 2 A | FA] ) o} Al E]

1E
o]

Eof Az
DMF (12.0 mL) = 3—Hiﬂ—4—ﬂ]é—5—ﬁiﬁl—m—ﬁ4ﬂ% (0.940 g, 3.55 mmol)e] &Mel 60% FTAIVIEF
(0.170 g, 4.25 mmol)S HH3] H7leFTk., fNE F 20 & =oF wwkst & DNF (2.0 mL) = tert-%4€ 2-
(((1s,48) -4~ (BEASAHE)A S 2D ) H FA]) o 1.463 g, 3.55 mmol)A 3= HUbeTE. oo
A, g E3ES 45TA 12 A3 5<t Jﬂﬂ_z‘s}ﬂ B2 AAs 3] |

o} , I, EtOAc (4 x) & FE39¢. &3k f7)&
S NgS0, AollA HAzA|71aL, Fstal, FFHAIA 2 odS $531%. o] A4 odS At A ZY4
AZvtEa IR GAste] Aol gAY £, TA FFES FA oY (1.219 g)2A F53I8l).

LCMS m/z=

505.4 [M+H]"; 'H NMR (400 MHz, CDCL;) & ppm 0.85 (t, J = 7.33 Hz, 3H), 1.32-1.63 (m,
18H), 1.76-1.93 (m, 2H), 2.17-2.29 (m, 1H), 2.56-2.64 (m, 2H), 3.45 (d, J = 6.82 Hz, 2H), 3.95
(s, 2H), 4.05-4.14 (m, 2H), 7.28-7.35 (m, 3H), 7.36-7.43 (m, 2H).
Al B otert-F¥ 2-(((1s,48)-4-((5-(4-EF 29 d)4-¥d-3-Z 2 A -11-7] &} Z-1-H W e H A S 2 & A ) v
ExDolAHOIE 2 tert-Fd 2-(((1s,48)-4-((3-(4-ZF 2 & d)-4-HI-5-Z 2 L-1H-9 & Z-1-) d &) A

22w EA] oA EH O EL A2

EtOH (1.0 mL) ¥ WAl (3.0 nl) = 4-ZF 023 dRE2F (0.032 g, 0.231 mmol), Y| AA Y EI&,
tert-%8  2-(((1s,4s5)-4-((3-B2R-4-Hd-5-T 2 -1-3| 2} Z-1-L) HEDA| ZF 2 A )W EA] ol A g o] E  H
tert-Hg 2-(((1s,45)-4-((5- B2 E~4-¥d-3-Z 2 F-11-F & Z-1-d) &) A| 2 &) FA] ) ol A H o] E
(0.117 g, 0.231 mmol), A Na,CO; (2 M &9 0.231 mL, 0.463 mmol), % Pd(PPh;), (0.008 g, 0.007 mmol)
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[1226]

[1227]

[1228]

[1229]

[1230]

[1231]

[1232]

[1233]

[1234]

[1235]

[1236]

[1237]

[1238]

[1239]

[1240]

SS=S0dl 10-1707247

of gl Hrbekdtk.  olojA, wWhE EFES 130TolA 1 AZE E<F who]Ameeo] B stell Fdetal, HO0=

A 71 EtOAe (2 x) &= FET. &3 f71e S5 MeS0, el AxA7lar, odetal, sF5AA A

LCMS m/z = 521.7 [M+H]".

A Fr 2-(((1s,45)-4-((5-(4-EF 229 )-4-9 d-3-Z 2 D-11-¥ &} Z-1-D) WO A S 2 ) v FA] ) oA E
e I B

53 YA olAdAA, tert-%E 2-(((1s,4s)-4-((5-(4-ZF L2 d)4-vd-3-Z2D-11-v] g} &-1-D) v =)

FRIA)HEA A EO]E 2 tert-FE 2-(((1s,45)-4-((3-(4-EF 2 2Hd)-4-¥d-5-Z 2 D-1[-v| g} &~

2 HEAD oA Ho|Ee]  EHEe] 1,4-t]%4F F 4M HCl (1.16 oL, 4.63 mmol)S

A7 e er. AR Hhe BIES 25T oA kst 4 A7 & Hke ARG =2AA FA 90U S
LCZ AAste] TAl 33EE (0.019 g)& WA ux2A FE5319]T).

LCMS m/z = 465.3 [M+H]".

2N 1,710 2-(((1s,48)-4-((3-(4-ZF 2. 29 d)-4-Hd-5-T 2 - 1{-¥ & Z-1-A)HEH A F 2 & 2 H = A])
SN EAL (33E 224)9 Ax

AR ) AAA, tert-F9 2-(((1s,48)-4-((5-(4-ZF Q2 HY)-4-Fd-3-Z 2 F-1-¥ &Z-1-Q) WD A| ZF 2 7|
A EAD A HOIE 2 tert-FE 2-(((1s,4s)-4-((3-(4-EF 227 d)4-Hd-5-2 2 - 1{-T &Z&-1-¢)H
A SR HEAD oM EH I ES  E}EREFYH, AAld 1.70, @A Fel 7lA"E AFY FARE HHS
o] &3te], EA FFES A2 o|FHAAZA F53ATH.

LCMS m/z = 465.3 [M+H]"; "H NMR (400 MHz, CDCl3) 8 ppm 0.87 (t, J = 7.26
Hz, 3H), 1.16-1.30 (m, 1H), 1.33-1.68 (m, 8H), 1.94 (s, 2H), 2.21 (s, 1H), 2.52-2.64 (m, 2H), 3.53
(d, J=6.95 Hz, 2H), 3.97-4.19 (m, 4H), 6.91 (t, J = 8.72 Hz, 2H), 7.13-7.19 (m, 2H), 7.28-7.39 (m,
SH).

A A4 1.72:
2-(((1s,48)-4-((5-(4-ZF 2 &2-3-ZF 2 29 d)-4-Hd-3-Z 2 - 1H- 9 g Z-1-G) W& ) A S 2 F 2 ) o EA] ) o} 4]
EX (BEE 225)9 A%

4-Z22-3-ZFQ2AIREN, 2 XA, tert-HE 2-(((1s,4s)-4-((3-BR2E-4-¥d-5-Z 2 L -1}|-1]
gE-1-HeED A F 2 ) HZAD oA EO]E B tert-H8 2-(((1s,4s)-4-((5-H 2 X -4-¥d-3-Z 2 F-11-3)
BE-1-A)ME) A Z 2 ) HF A oA H 0| Eo] Z3-ERHE], AAl] 1.70, @A E 2 Fol 7A€ A FAF
St HPHS o] 83k, HA IRHES WA uA|2=A F5IFT

LCMS m/z = 499.6 [M+H]".

2 A & 1.73:
2-(((1s,48)-4-((3-(4-F22-3-Z2F 2o d)-4-¥d-5-Z 2L -1[-¥] 2} ZF-1-L ) W &) A S 28 2 ) v EA] ) o} 4]
Exl (8155 226)9] Ax

4-E2R-3-ZF 2 Y REN, 2 AXoldAA, tert-F8 2-(((1s,4s)-4-((3-H.ZE-4-FHd-5-Z 2 F-11-]
HE-1-A) ) A F 2 A )| 5 A) ) o} A E 2 tert-H9 2-(((1s,4s)-4-((5-BH R R -4-¥d-3-Z 2 F-11-3]
gE-1-A)ME) A Z 2 ) FA oA H o] Eo] EEZFE, AAlo 1.720] 7|A"E A FAM BHE o] &

o|E
o|E
ste], A SES olAAAREA 53T
LCMS m/z = 499.7 [M+H]".
AAd 1.740 2-(((1s,4s)-4-((5-(4-F 229 d)-4-¥d-3-Z 2 D-11-¥ gZF-1-L) e H A F 2 2 ) i EA] ) o}
HEA (335 227)9 A=z

1-ZF22AIREA, L 9ol AR, tert-FEY 2-(((1s,4s)-4-((3-BER2R—4-Hd-5-Z 2 A-11- & Z-1-
e F R HEA A HOE L tert-38  2-(((1s,4s)-4-((5-B 2R -4-¥d-3-Z & D-1H-9] &} =~
=)D AIZRE ) HEA oA H | Ee] E3tEZRE, Al 1.72¢] 71A1E A FASE WS o] 8314,
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[1241]

[1242]

[1243]

[1244]

[1245]

[1246]

[1247]

[1248]

[1249]

[1250]

[1251]

[1252]

[1253]

[1254]

[1255]

[1256]

[1257]

SS=S0ol 10-1707247

LCMS m/z = 481.2 [M+H]".

Al 1,750 2-(((1s,48)-4-((3-(4-2 229 d)-4-9d-5-Z 2 - 1-¥ 2} S-1-D) W) A S =) w5 A] ) o}
AELE (3H3HE 228)9] Az

4-Z22AdR 24, D Yol AA|, tert-FE  2-(((1s,4s)-4-((3-EER-4-Hd-5-Z 2 F-1{-3| &} =-1-
A S22 W EAD A HOE D tert-FE  2-(((1s,4s)-4-((5-H R W -4-Fd-3-Z 2 I -1{-7] g} Z-
1-d)HEHAIZZE ) HEA) oA H O] Ee] E3tE 2 RE, [ 1.72¢] 7|A" R FASE S o] &34,

FA 3ptES WA aH2A 539}

=

LCMS m/z = 481.4 [M+H]".

Al 1.76: 2-(((1s,45)-4-((5-(3,4-UEF 29 d)4-Hd-3-Z 2 - 1[-¥| gZ-1-DH ) A S22 v =
AD O EAL (3135 229)9] Alx

3,4-T)ZF 0 2ddRH 2, 2 YxoldAA, tert-F4 2-(((1s,4s)-4-((3-BER-4-#d-5-Z 2 A-11-5] &} Z-
1-HWeED) A ZFEE ) EA oA H O E D tert-FE 2-(((1s,4s)-4-((5-B R E-4-9I-3-Z 2 Z-11-3] 2} -
1-HHEHAIEZA ) HF A oA H o] EC] E3HERFEH, AAld 1.720] 7|Al" AG FARGE ¥HHE o] &3fo],
BA SFES N aAZA FESIT

LCMS m/z = 483.4 [M+H]".

AAd 1.77: 2-(((1s,45)-4-((3-(3,4-UEF 229 d)4-vd-5-Z 2 A-11-7 g} Z-1- e H A S22 ) =
Ao EAl (3FHE 230)9] A%

3,4-tUEFF 2R EL, 2 AXo]dAA, tert-FE 2-(((1s,45)-4-((3-H 2R -4-¥Hd-5- L2 FA-1H-3| &=~
- e A2 282 vl Z A HOIE B tert-3El 2-(((Is,4s)-4-((5-H & ¥4 d-3-3 2.2 1i-3) 2}~
-9 @) A F 2 EA oA Hlo 20 EFRERE, AAe 1720 /A A% fAE PEE o] gk,

A BgEe W aARA FEse

LCMS m/z = 483.4 [M+H]".

A A] o 1.78:
2-(((1s,45)-4-((5-(2-EF 2 2-4-" EA A D) -4-Hd-3-Z 2 Z-11-9 g} Z-1-L) W) A F 2 I 2 | 5 A] ) o} A
EAF (S 2319 A%

2-ZFQ 2A4-HEAHEHEZA, W o] AA, tert-FE 2-(((1s,4s)-4-((3-B. 22 -4-9d-5-X £ I -1H{-7]
gE-1-d)eEH AR HEAD A HCOIE 2 tert-549 2-(((1s,4s)-4-((5-B 2K -4-9d-3-Z 27 -1[-7)
HE-1-DHE)AZZ ) HEA oA HO|ES EFEZHE, AAld 1.72¢0] 71A" A FASE dHS o]§
ste], XA SES WY uAZA F5EAC.

LCMS m/z = 495.6 [M+H]".

A A] o 1.79:

2-(((1s,45)-4-((3-(2-EF 2 2-4-F EA A ) -4-Hd-5-Z 2 Z-11-¥] g} Z-1-D) W) A F 2 I 2 | 5 A] ) o} A
EXF (BHEE 232)9 A%

2-ZF 0 2A4-HEAHEHEZA, W o] AA, tert-FE 2-(((1s,4s)-4-((3-B. 22 -4-9d-5-X £ Z-1H-7]
gE=-1-HeED A F 2 ) HEAD oA HO]E B tert-HE 2-(((1s,4s)-4-((5-B 2 X -4-¥d-3-Z 2 F-1}-3
HE-1-D A ZZ ) HEA oA H O ES EFEZHE, AAld 1.72¢0] 714" A FASE BHS o]§

stof, EAl SFES WA ;AN FEIHAG

LCMS rm/z = 495.5 [M+H]".

AAld 1,800 2-(((1s,45)-4-((5-(4-HEA F D) -4~ I-3-Z 2 H-1l-¥]| 2} Z-1-) &) A S 2 A ) v FA] ) o}
ANEAL (335 233)9 Ax
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[1258]

[1259]

[1260]

[1261]

[1262]

[1263]

[1264]

[1265]

[1266]

[1267]

[1268]

[1269]

[1270]

[1271]

[1272]

[1273]

[1274]

SSS0dl 10-1707247

4-H| E A A
A)HE)A S 2 A ) H|
=) A F2EA)

ERES SRR

BREA 2 Ao AdA, tert-H¥ 2-(((1s,4s)-4-((3-BE2R-4-¥d-5-L &2 F-1H- &}Z-1-

e ExDolAEHOE 2 tert-%¥"  2-(((1s,4s5)-4-((5-B 2 R-4-#Hd-3-Z 2 I -11-9| &} Z-
HEAD oA H o Ee] EFERFE, HAAld 1.72¢] 7|AE AT AR BHE o] 838,
A2A 53T

>

_>.L

LCMS m/z = 477.4 [M+H]".
A 1.810 2-(((1s,4s)-4-((3-(4-H|EA 8 D) -4-8 D-5- L 2 F-11-3] g} - 1-L) W e ) A| F 2 A )W E A ) o}
MEA (335 234)9] A=

4-HEANFLREAN, 2L Xl AA, tert-FE 2-(((1s,4s)-4-((3-REX-4-¥d-5-Z 2 F-1}-7| 2} Z-1-
MDA ZF D) HEA) oA EO]E = tert-FE  2-(((1s,4s)-4-((5-B 2 R-4-¥Hd-3-Z 2 F-11-9) g} =-
- HEDAIZZ )W FAD oA H o E] E3HEZHE, HAAld 1.720] 7|Al" AT FARSE WHE o] &3],
BA SFES N TAZA FESU.

LCMS m/z = 477.5 [M+H]".

AAd 1.82:0 2-(((1s,45)-4-((5-(2-ZF 2 2-4-v e d)-4-¥d-3-Z 2 L-11-Y] &} Z-1-D) HeEH A F 2 4)

HEAD LA EAL (835 235)9] A%

2-ZF 0 2A-vEHd R EA, L AXo)]FEA, tert-FE 2-(((1s,4s)-4-((3-EE2E-4-Hd-5-Z 2 H-1[]-3 &}
Z-1-HHEHANZ R HEA A H O E L tert-HE 2-(((1s,4s)-4-((5-HE X -4-Hd-3-Z 2 L-11-3] =}
Z-1-DHDHAZRE ) HEA oA H | Ee] ErEZHE, Ao 1.72¢] 71A1E A FASE WS o] 83}
o, A SFES N aAZA FEIA

AAld 1.83: 2-(((1s,48)-4-((3-(2-FF L 2~4-WEyd )4~ d-5-T 2 -11-7| g} E-1-DHE)H A FZ2 8 4)
S A O EAL (3451 236) 9] Al

2-EF24-vErdREN, 2 Ao AA, tert-FE 2-(((1s,48)-4-((-ER2E-4-Hd-5-Z 2 D-11-3] 2}
Z-1-HHWEDHAIZZ I ) EA) oA H O E D tert-F8 2-(((1s,4s)-4-((5-B 2 E-4-#d-3-Z 2 -1H-3] 2}
Z-1-d)HEHA 2 ) H Aol Elo] B9 E3ERRE, AAld] 1.729] 7|AE AF FAE WS o] &3}
o, 34 SFES YN aAZA FEIAT.

LCMS m/z = 479.4 [M+H]".

AN 1.84: 2-(((1s,4s)-4-((5-(Al o= € E] @) -4-H I-3-p-EH-1H-T &} =-1-L) ) A S22 W EA])
LA EAF (33HE 257)9 A=

A A 2-(1,3-dEdg-2-d g d)-2-H d-1-p-EZ ol g}=2] A=

THF (50.0 mL) % 2-#ld-1-p-EHo|gl= (3.00 g, 14.27 mmol)e] &Mo] KOtBu (30.0 mL, 30.0 mmol), CS,

(0.862 mL, 14.27 mmol) ¥ TlEZ®er (0.994 mL, 14.27 mmol)& H7}stoch. WHSES 25ToA] 12 A7+
Zot wukslil, & (40.0 mL)E A3, EtOAc (3 x 50.0 mL)E FZ3dvt. &3 F715S MgS0, AolA A

2A7]aL, oAdetal, FHAA FA SFaEs 24 ed2A F7F GAglel 58T

LCMS m/z = 299.2 [M+H]".

A B: 4-3d-3-p-EE-1H-F eE-5(4D) -l 2 1,2-0]~(4-Hd-3-p-EL- - g E-5-d) v s EE
o Az

O] A-TE L (25.0 mL) Foll &31r1Z7 2-(1,3-tE e et-2-d ] d)-2-3|d-1-p-EHol| e}l =2 & F|=2}
(7.00 mL, 143.0 mmol)& AHA7/1&H k. W-&-ES 100TolA 16 AIZF FoF wwatict, Aoz YA F
FAES FA8t. AAES st oAz mRERE AHetar, st stoll HxEAA 4-#d-3-p-FH-1H-
I 2E-54H)-El & 2 1,2-H] 2~ (4-9d-3-p-EH-1H-T&E-5-A) e EFEZA ] BA IFES YA 1

A (2.24 g A FEAT
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[1275]
[1276]

[1277]

[1278]

[1279]

[1280]

[1281]
[1282]

[1283]

[1284]

[1285]

[1286]

[1287]

[1288]
[1289]

[1290]

SSS0dl 10-1707247

LCMS m/z=267.2 [M+H]*; 531.3
[M-+H]"; '"H NMR (400 MHz, CD;0D) 8 ppm 2.31 (s, 3H), 7.04 (d, J = 7.58 Hz, 2H), 7.10-7.16
(m, 1H), 7.17-7.27 (m, 5H), 7.39 (d, J = 7.33 Hz, 2H).
@A C: 2-(4-Hd-3-p-BE-1H-T HE-5-LEH L) oMM EYE- 9] A=
DMF (12.5 mL) & 4-99-3-p-5L-11-9&FZ-5(40)-E L 2 1,2-8] 2= (4-H9-3-p-EL-11-9 &Z-5-d) &3
(0.500 g, 1.88 mmol)e] E3Ed 2-HZRIHNEUED (0.125 mL, 1.88 mmol) 2 K.C0; (0.259 g, 1.88

mmol)S AH7}slEct. HFSES 25ToA] 72 AlZF Z¢F wwukelar, & (40.0 mL)E AASFar, EtOAc (4 x 50.0
n) 2 FE3t1, A= "ﬂ’dé} Atk 3 FU1ES NgS0y AelA AxA7Ia, of3etal, sFHAIA BA 3%

G 2 (0.547 g) =AM 53

o

h=]
=

LCMS miz = 306.2 [M+H]".

@A C:otert=HE 2-(((1s,45)-4-((5-(A o} =m| HE] &) -4- d-3-p-FH-1H-¥ #Z-1-L) ) A S =8 ) v
A oA H o] E ] Az

< DWNF (4.0 mL) ¥ 2-(4-¥9-3-p-SH-1H-9}=-5-LE )N EYUEZ (0.250 g, 0.819 mmol)2] &0
DMF (1.0 mL) & tert-%F% 2-(((1s,4s)4~(EAZAHE)IAZZ ) HEA])olHHOIE (0.338 g, 0.819
mmol) E ehabAlE (0.533 g, 1.64 mmol)S FA7}atdtt. WHSES 80TolA 1 A3t Het 7}°ﬂéu =2 AA
stal, EtOAc (2 x)& FE3vh. &3 F71E5& MgS0, AeollA AxA71a, dFfsti, s5A1A 34 JFES

g 9 dB2A F7F ZAlgle] 58T
LCMS m/z = 546.4 [M+H]".

A D 2-(((1s,48)-4-((5-(Aloh=m D E] @ )-4-3 d-3-p-EL-11-9] &E-1-) H &) A F 22 ) | FA] ) oM E
Ak Az

371

Jl'l

FE3 tert-5-¢
2-(((1s,45)-4-((5-(Al o} = HE] @ )-4-H| d-3-p-EL-11-F &} Z-1-L) ) A E 2 2 o EA] ) o} M e o] E 0]
1,4-5]54F 5 4M HCL (4.09 nL, 16.37 mmol)S H7FFAth. WHSES 25Tl 16 A|ZE &<t wvteta, &
AA A 2L FEETH. o] A 2dS HPLCE AAsY] BA SFES WA w4 (0.013 g)RA
EIsa=

LCMS m/z = 490.5 [M+H]".

i He

AAld 1.850  2-(((Ir,4r)-4-((3-(ANol=m € E] ©)-4-(3-H| ZA] 7 ) -5-5 d-1H- ¥ & Z-1-G) WD ) A Z 2 F)
AN EA) LA EAL (313HE 245) 9] Al

A AL 2-(4-(3-H EA ) -3-3 I-1H-9] 2} E-5-LE] Q) oM EY EZH 9] A%

DMF (5.0 mL) & 4-(3-"EA=d)-3-3d-10-] 2=-5(4l)-E]& (0.200 g, 0.708 mmol)2] & 2-HZHo}
AEYEZ (0.047 mL, 0.708 mmol) 2 K,C0; (0.098 g, 0.708 mmol)& H7}8tAct. EFES 25ColA 72 A
EASRls ‘W%h 5 (40.0 mL)® Z1F3kar, EtOAc (4 x 50.0 nL)& FFabar, A= AZHsiadct. &3 77
ES MgS0y AolA AzA7)ar, onetal, sFAA 2 2ds F5EITh. o 2 3
F A=vtEag g2 At 2A SFES WA 1A (0.168 g) ZA FEIIAT

LCMS m/z = 332.3 [M+H]"; '"H NMR (400 MHz, CDCl5) & ppm 3.67 (s, 2H), 3.74 (s, 3H),
6.82-6.89 (m, 3H), 7.23-7.29 (m, 1H), 7.34 (s, 5H).

A B tert-F8 2-(((1r,4r)-4-((3-(AloF 2w € E] )4~ (3-HEA H ) -5-H d-11-F] 2} &-1- ) HE) A E 2
)W EA]) oA HOE H tert-HE 2-(((1s,4s5)-4-((5-(Alo}=mEE] 2)-4-(3-w| E A d| < )-3-H I-1H-¥] 2}&
-1-)WEHAIF A ) HEA] oA H o] E Q] A%

0CeolA DMF (2.0 mL) 5 2-(4-(3-W|EAHD)-3-dD-1H-T &}Z-5-LE| Q) HNEYEZ (0.158 g, 0.492
mmol) & &) 60% FAIVEF (0.022 g, 0.541 mmol)S HH3] H7lsldch. £A4S & 20 & FoF wuty
T2 3 & DNF (1.0 mL) 5 tert-F8 2-(((1s,45)-4-(EASA W) A ZF 22w EA])olAH O E (0.203

- 159 -



[1291]

[1292]

[1293]

[1294]

[1295]

[1296]

[1297]

[1298]

[1299]

[1300]

[1301]

[1302]

[1303]

[1304]

[1305]

[1306]

[1307]

40°CollA 16 A3t &

ZA7)a, i, EHAA tert-FY 2-
gE-1-HE)r SR
Al#d)-3-sd-1H-9) e}E-1-) | E)H A 2 = 9

g, 0.492 mmol)9] E}ES HIISIE.  o]ojA], ks —?L:%L%%

i, EtOAc (2 x)& F=3gct. ¥ oA A
(((1r,4r)-4-((3-(A o} =W P E] )4 (3-H & M]é) 5-#d-1H-3]
E 2 tert-Fg 2-(((1s,4s)-4-( E] 2)-4-(3-v &

AyHlEAD oA Ol ES] EetEs 71 Al u/\O] 58kl

}-o

LCMS m/z = 562.4 [M+H]".

A C:
2-(((1r,4r)-4-((3- (N o} = H E] 2 )~4- (3~ EA H ) -5-H - 1H-T] &} Z-1-d) H ) A S Z A ) H| F A ) ol E
Ak Az

371 5% tert-F49 2-(((1r,4r)-4- ((3 (A obremEE] Q) -4-(3-H FA| D) -5- - 1H-¥] ehE-1-L) i &) A]

g EADIECIE B tert—8 2-(((1s,45)-4-((5-(Aob = D E] & )~4-(3-H| HA 1 D) -3~ I -1H-]
BE-1-) =) 1%i@1§)ﬂ1%/\1)°}ﬁ]E11 olEe] EFEel 1,4-t15A4E F 4N HCL (2.46 nl, 9.83 mmol)E 7}
Stk WHEES 25CAA 16 AzE B9k wlrela, FEAA 4 0de $£ESGY. o] 4 29U HPLC

2 AAEe] BA SFE (0.042 )& M uARA FEFGT).

LCMS m/z = 506.5 [M+H]".

AAlel 1.860  2-(((1s,4s)-4-((5-(Aob=H F E] ) -4-(3-m| 5 A3 ) -3-d d-1H-¥] 2} E-1-D) ) A 2 23
Al EAD A EAL (3H3HE 246) 9] Al %

AA el AA  tert-F4  2-(((Ir,4r)-4- ((3 (A obrerEE] Q) -4-(3-H| 52| # D) -5- - 1H-v] 2k&-1-) v &)
AlgRI)HSEA o O E B tert-F4E 2-(((1s,4s)-4-((5-(A o} D E] & )-4-(3-H| 5 A| 7 d ) -3-3 - 1H-
v2tE-1-9) 1‘5‘)*1%&@1@)“1]%’\1)0}*1]13] olEe] EFEZNE, HAld 1.85, @A Coll 71AE H} FAE
WS o]gate], FA stEES =3 WA uARA G R

LCMS miz = 506.4 [M+HT".
Arle 1.87: 2-(((1s,4s)-4-((5-(Aeb=mEE] & )-3-(4-FF 23 d ) -4-3 d-1H-¥] &} Z-1-L) W &) A S = 7
A HEEA A EA (& 258)9] Az

1-(-Z5o 2o d)-2-sdolehe o 23 | Aol 1850] 7148 A3 FAE BEe olgse], wA sEe
WA A2 FES

LCMS m/z = 494.5 [M+H]".

A 1.88: 2-(((1s,4s)-4-((4-(3-F 223 d)-5-(Mot=r g ¥ @ )-3-3 d-1H-vet&-1-L) v &) A 2= )
A HIEA A EA (& 275)9] Alx

=

2-(3-2zadd) 1o do B o2 RE, Axd 1sso] A A% §AD BUE olgsje], Al HHES
W A 2A FES

LCMS m/z =510.3 [M+H]".

Ao 1.89: 2-(((1r,4r)-4-((3-(2-0}M] .=-2-5 Ao HA] ) -4-(3-H 5 A # D) -5-F d-1H-T| &-E-1-H WD) A &
)W EA) LA EAL (3H3E 277)9 A%

A A 2-(3-HD-1H-T 2FE-5-L S A oM EYER ] A%

DVF (5.0 mL) & 3-#Y-1H-9]etZ&-5(4H)-2 (1.00 g, 6.24 mmol)e] &ho] 2-HEROMEYE .520 L,
7.80 mmol) % KO3 (0.863 g, 6.24 mmol)S H7IeFlth. WEEES 25ToA 12 AZF &<t zﬂ_m—s}z,

i

(40.0 mL)2 ZAA3F3, EtOAc (3 x 50.0 mL) & F&38ta, 42 AFAT. T3 F715S MgS0, “delA

=
FEA71aL, ofdtetal, EFHAIA BA SeES Y LdBA F5E3IY. o & =4
cobEaes e Akl A S FHE 09 (0.990 A S

.

1=
to
e
o
i3
i)
N
N
i
H

LCMS m/z = 200.3 [M+H]".
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[1308]

[1309]

[1310]
[1311]

[1312]

[1313]
[1314]

[1315]

[1316]

[1317]

[1318]

[1319]

[1320]

[1321]

@A B 2-(4-BR2E-3-dHd-1-9 gE-5-A S Ao EVEH ] Az,
gE2 2 (15.0 nb) F 2-(3-dd-1-IZHE-5-L S AN EYEZ (0.500 g, 2.51 mmol)e] &qe] BHE
(0.129 mL, 2.51 mmol)< 25ColA M7 Th. WHSES A4 1 AIZF &9k wdtslar, 2M Na,CO; (F4)2
Z pHl 122 AAIST. 78S 28y, A4 TS DM 3 x) ez FE3I5T. e fUES IFE
AFsa, A& MgS0HAIZ1aL, AFsta, FFHAA A4 2dS F535lt 2
wotE v 2 gAlste] FA seHES F4 3A (0.360 @) =4 F5SUT.

LCMS m/z =278.1, 280.2 [M+H]"; '"H NMR (400 MHz, DMSO-ds) 8 ppm 5.21
(s, 2H), 7.39-7.61 (m, 3H), 7.70-7.77 (m, 2H), 13.04 (s, 1H).

@A C tert-Hd  2-(((1s,45)-4-((4-B 2 E-5-(A[ o} =W EA] )-3-H D-1H-T &}F-1- v E)H A EZ2 A 2| &
AOFHHOIE D tert-FE 2-(((1s,48)-4-((4-B 2R -3-(A o} = EA])-5-F| I-1H-7] & Z-1-2) & ) A | == )
)| S A oA H o] E] A %,

T DMF (18.0 nL) 5 2-(4-HZE-3-dd-1H-ZE-5-I A AEYER- (0.570 g, 2.50 mmol)2] &Hd
DMF (2.0 mL) 5 tert-F¥ 2-(((1s,4s)-4-(EASAIHE)A S ZE A ) w EA])olAEH o] E (0.846 g, 2.50 mmol)
9 el (1.34 g, 4.10 mmol) 9] EFES HUlslgivh. WHEES 80THA 1 AIRE FF 7Hdsta, E2 7
Fskar, BtOAc (3 x)2 FEATh. &3 F7]12S MgS0, Aol HdzxA7|a, ofxslal, sFHAA 4 A

TEIAT. o] edS Hegt A Zd4] AzvtEadgv 2 AAste] 24 seEe FEd o (0.386 9=
A

i

LCMS miz = 518.4, 520.5 [M+H]"; '"H NMR
(400 MHz, CDCl;) § ppm 1.09-1.22 (m, 1H), 1.28-1.57 (m, 13H), 1.61 (s, 1H), 1.69-1.91 (m,
2H), 1.95-2.08 (m, 1H), 2.45 (s, 2H), 3.26 (d, J = 6.82 Hz, 1H), 3.36 (d, J = 6.82 Hz, 1H), 3.83-
3.97 (m, 3H), 4.97 (d, 2H), 7.31-7.38 (m, 2H), 7.45-7.51 (m, 1H), 7.78 (d, J = 8.34 Hz, 2H).

GA Di tert-H8 2-(((1Is,4s)-4-((3- (Ao} =W EA] ) -4-(3-W| EA| 3 ) -5-3| - 1H-] 2} Z-1-D) w &) A| F 28
A EADOLAEIO]E E tert-HE 2-(((1s,4s)-4-((5-(A]o} =W EA] ) -4-(3-H| S A A ) -3-H I -1H-3] 2} =-1-
Ay A S 2 HFA oFA H O] E9] Al x.

EtOH (1.0 mL) 2 #Al (3.0 nL) ¥ 3-WEAHAIHEA (0.019 g, 0.123 mmol), tert-H= 2-(((1s,4s)-4-
(4-B R -5-(Alo}=r| =) -3-H d-1H-Y g} Z-1-D) W eH A F 2w E A olA Elo]E  (0.064 g, 0.123
mmol), 4 Na,COs (2 M &4 0.123 mL, 0.247 mmol), 2 Pd(PPhs), (0.004 g, 0.004 mmol)e] &M H7}s}
Aok, olojA, HkE EIMES 130TolA 1 AlZF Fot mpolA 2 ¢ olH slol] 71dstar, W02 AA A7) EtOAc

Atk A FVIE T& NgS0, Bl AxA7IaL, ofzteta, wHAA FA =S M 2

=

k!
k
1

LCMS m/z = 546.5 [M+H]".

A Er 2-(((1s,48)-4-((3-(2-0M) =-2-F Aol HA]) -4-(3-H B A 2 ) -5-#| - 1H-F| 2} &-1- ) EH A Z 2 &)
1) WS A o} EARS] A2,

wx

S35t tert-F"  2-(((1r,4r)-4-((3-(2-0}H| :=-2-F Al FA] ) -4-(3-H| FA| 9 D) -5-9 I - 1H-] 2} &-1-< ) |l
ENAIZ 22 EA))olAEH O] E 2 tert-FE 2-(((1s,4s)-4-((5-(2-0}1] = —2-2 2 o B X] )-4-(3-W| EA| H ) -
-Ed-1-I g E-1-)HE) A F 2w EAD oA HIO Eoll 1,4-T]%AF & 4M HC1 (0.309 mL, 1.23 mmol)<
A7Fslg k. WESE-S 25TolA 16 AlZF FoF wultelal, HEHAA FA 098 FEET. o] A 0dS

HPLCE A8t %Al 33= (0.004 )& N TAZA F533 ).

4

LCMS m/z = 508.3 [M+H]".

A 1,900 2-(((1s,45)-4-((5-(2-0}1] -2 4o ZA] ) -4-(3-W| EA] o ) -3-H I -1H-T| 2} - 1- W eH A &
2 EA] LA EAL (35HE 278)9] A%,

F53 tert-F8  2-(((1s,4s)-4-((3-(A o} HA] ) -4-(3-H| E A H ) -5-H I-1H-Y] &} Z-1-d) e H A 2 = &)
A EAND A H O E D tert-HE 2-(((1s,4s)-4-((5-(A| o} =W EA] ) -4-(3-W| EA| 3 ) -3-3| I -1H-] 2} =-1-

- 161 -



[1322]

[1323]

[1324]

[1325]

[1326]

[1327]

[1328]

[1329]

[1330]

[1331]

[1332]

[1333]

[1334]

[1335]

[1336]

[1337]
[1338]

SSS0ol 10-1707247

DA F R D) HEA oA H Ol E] SUF EFERFE, HAld 1.89, @A Eoll 71AlE Ax FARRE
e olgste], #A ses £ WA uA=A dE ARG

LCMS m/z = 509.4 [M+H]".

1

O >~

Jal 1.91:  2-(((1r,4r)-4-((3-(2-0}1) =—2-8 Ao EA] )-4-(2-ZF 0. 2 -3-1| EA Hd ) -5-9| - 1H-] 2} ==
—HHED A EZ D)W FA] ) oM EAL (313HE 279)9] Alx

-
it

Qe-3-wSAAEHE, B tert-FE 2-(((1s,4s)-4-((4-HZRE-5-(Aop=r FA] )-3-7 d - 1H-7] 2} -
e A S22 ) EAD oA B o] E B tert-FE 2-(((1s,4s)-4-((4-H 2 F-3-(A]o} =] 5] )-5- - 1H-
-1 FREAD) S A EH | ES] =R E, AAld 1.89, @/ D B Bl 714" A

Q]
= =
P ol galel, EAl HFES WA wARA FEHA

oy

>
o Moo mlu
N

]_

LCMS m/z = 526.8 [M+H]".

AAE 1,920 2-(((1s,48)-4-((5-(2-0} 1| -2~ A B A ) -4-(2-ZF 9 2 -3-W| EA| H| D )-3-5| - 1H-T] &} Z-
1-HWEHAIZF 2 EAD A EAL (815E 280)9] A=

2-Z202-3-WEANHIHEN, 2 tert-F2 2-(((1s,4s)-4-((4-B R E-5-( Ao} =1 = A])-3-7| I -11-3] g} Z-
-)WE)A S22 HEAD LA EH O E A tert-F8 2-(((1s,4s)~4-((4-HEF-3-(A| o}t B A )-5-5 d - 11~
A#gE-1-D) ) A S 2 A H Aol Elo] ES] EFEZRE, A4 1.89, T4 D & Eofl 714" AL &
ARt WHE o] g3ty HA SEES WA aA2A 5381

LCMS m/z =527.6 [M+H]".
Al 1,930 2-(((1s,48)~4-((5-(A o} =H EA) -4~ (3-H B A ¥ D) -3-d - 1H-F &t E-1-d) v ) A F 22 ) v
EADOHEAL (3HHE 283)9] Az

=AY R Edo I, ANd 1.89, @A D R Bl 2lAE A3 AR WS ol gk, ¥A HRES
08 A=A FES

n‘,w
AV

LCMS m/z= 490.5 [M+H]".

AAlel 1,940 2-(((1s,48)-4-((4-Wl =8| = -1H-T #HE-1-L) DA S A D) S A oA EAL (3= 17)9]

A Z.

4-wl =3 =d-10-9 k% (30 mg, 0.128 mmol) tert-52 2-(((1s,4s)-4-((ME XL SA) ) A| S 28 A ) v
EADOAEIO]E (43.1 mg, 0.128 mmol), ZF tert-HSA= (28.7 mg, 0.256 mmol) % 18-F=}-6 (6.77
mg, 0.026 mmol)9] E3ES A2oA HA] wHkeAY. EIES AAE LOMSE AASY] EA 3tgE (F
d 27e] fIAle]dEA T shih S 58

LCMS m/z = 419.3 [M+H]"; '"H NMR (400
MHz, CDCls) & ppm 7.36-7.27 (m, 5H), 7.23 (m, 2H), 7.17 (m, 4H), 7.03 (s, 1H), 5.34 (s, 1H),

4.07 (m, 4H), 3.46 (d, 2H, J = 5.6 Hz), 2.06 (m, 1H), 1.85 (m, 1H), 1.58-1.44 (m, 6H), 1.28 (m,
2H).

Al 1,950 2-(((Ir,4r)-4-((4-Hl=3| = -11-9] FE-1-) HEH A Z 2 D) m F A oA EAL (SHFHE 18) 9]

Az,

4-A =3 =H-1H-9 2= (30 mg, 0.128 mmol), tert-H8 2-(((1s,4s)-4-((WEEZ LA uE) A S22 )1
EAolAHIOlE (43.1 mg, 0.128 mmol), ZF tert-H-EA1= (28.7 mg, 0.256 mmol) ¥ 18-Fz}--6 (6.77
mg 0.026 mmol)9] EFES Ao vl wyksilet. EFES FAE LOSE BAste 24 shghE (e
2709 SIA A F S FEEA.

LCMS m/z = 419.3 [M+H]"; 'H NMR (400
MHz, CDCls) 8 ppm 7.31-7.27 (m, 5H), 7.23 (d, 2H, J =7 Hz), 7.17 (m, 4H), 6.97 (s, 1H), 5.34
(s, 1H), 4.08 (s, 2H), 3.93 (d, 2H, J = 6.8 Hz), 3.36 (d, 2H, J = 6.3 Hz), 1.83 (m, 3H), 1.63 (m,
3H), 0.99 (m, 4H).

AAlel 1,960 2-(((1s,48)-4-((3,4-T i d-1-v]gE- - A S D) v FAD A ERL  (3h5he 3)9]
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[1339]

[1340]
[1341]

[1342]

[1343]

[1344]
[1345]

[1346]

[1347]
[1348]

[1349]

[1350]
[1351]

[1352]

SEE3d 10-1707247
Az,

DMF (2 mL) = 3,4-tjEld-1H-3 &= (50 mg, 0.227 mmol), tert-%8 2-(((1s,4s)-4-((dEzdLA)HE)
Al ZF 22 HEA]) oA EO]E (76 mg, 0.227 mmol), ZHg tert-5FEA1= (76 mg, 0.681 mmol) 2 18- }2-6
(12.00 mg, 0.045 mmol)] ZZEL 25TolA 18 A|ZF H<F wwkalgitt, EIES HPLCE AASe] ZA 33

B FEI9G

LCMS
mlz = 405.3 [M+H]"; 'H NMR (400 MHz, CDCls) § ppm 7.47 (m, 3H), 7.30 (m, 4H), 7.26 (m,
4H), 4.16 (d, 2H, J = 7.6 Hz), 4.11 (s, 2H), 3.50 (d, 2H, J = 6.8 Hz), 2.2 (m, 1H), 1.90 (m, 1H),
1.58 (m, 6H), 1.40 (m, 2H).

AAe 1,970 2-(((1s,4s)-4-((3-HE-5-Hd-4-n-EL-11-F &S-1-D W) A Z 2 ) W EA] ol EAL (3}
& 19)9 Az

A A (1s,4s)-Tolg AN FRA-1 4-t)7) 2B o] EQ A%

olgFE (150 mL) F (1s,4s)-AlEZ232-1,4-T)7t2 525 (25 g, 145 mmol) 2] &Ho] 3+ H,S0, (1 mL)S

7bstdeh.  WRSES 16 AZF BQF 3Feta, Heomw WA I, HEAAT. AHES EtOAc ¥ %3}

NallCO;2 FE3tal, |52 AlZstar, MgS0, Aol AxAI7Ia, AFsidnt. AHES sFAA 34 JFES
A

FA 2 (30.5 g)&

'H NMR (400 MHz, CDCl5) 8 ppm 1.25
(t,J=7.14 Hz, 6H), 1.64-1.70 (m, 4H), 1.87-1.92 (m, 4H), 2.44-2.46 (m, 2H), 4.11-1.46
(At%54,J="7.12 Hz, 4H).

Al B (1s,4s)-Al 22301, 4-T] A v ek o] A=,

THF (500 mL) & (1s,4s)-telld A|EFZ3-1,4-T7t2 5ol E (13.
g8 E (4.54 g, 120 mmol)S 0CAA ZFX H7lsh

o
P
7he =2 A, AFfsta, FHAA BA FFES T Y (8.

g, 56.9 mmol)e] Mo FA43LF
. EEES 7t 5 Z
2

0
T emeld 2 AR Beb wwela, &
ER

"H NMR (400 MHz, DMSO-ds) § ppm 1.27-1.42 (m,
8H), 1.46-1.54 (m, 2H), 3.26-3.31 (m, 4H), 4.27-4.30 (t, J = 5.31 Hz, 2H).

GA Cotert-H-¥ 2-(((1s,4s)-4- (3| EE2A W) A FEZ 3 2 )W EA] ) ol A H 0| EQ] A%

E7a (200 nL) F (1s,4s)-AZF2dak-1,4-t] Ao &2 (18.2 g, 126 mmol)2] &0 Ao NaOH (50%
T4, 60 mL) 2 HEzZRYEASRE 29rto]l= (2.331 g, 6.31 mmol)ol ©]o]A] tert-HE-2-HEZXolAH o E
(20.50 mL, 139 mmol)Z H7lsldct. wWhE EJES AL 2 AZF B¢t AF3]) wHkslal, oE olAH ol E
9 22 sAegrt. 2Es & 54 =2 EtOAc (3 x 30 nl)E F=39rk. ek §7] =S MgS0, ol A
AzA7I3, FH5A17]2, A8zt 4 24 A2etEaf 92 AAste 1A sEES T4 Y (13.5 g)2A F

'H NMR (400 MHz, CDCl;) & ppm 1.35-1.47 (m,
4H), 1.48 (s, 9H), 1.50-1.60 (m, 4H), 1.63-1.74 (m, 1H), 1.79-1.92 (m, 1H), 3.42 (d, J = 6.95 Hz,
2H), 3.55 (d, J = 6.82 Hz, 2H), 3.93 (s, 1H), 3.94 (s, 2H).

A D tert-FE 2-(((1s,49)-4-(BASAME) A S 2 A) | 5] ol A H o] E 9] Al

gz e (150 nL) F tert-F¥ 2-(((1s,4s5)-4-BI=FAHE) A Z 2 )W EA]) oA H O] E  (12.0 g,
46.4 mmol)e] &M Egjodoldl (4.70 g, 46.4 mmol) = 4-(tiwEelmx)Fa Y (0.567 g, 4.64 mmol)ol
oloj A 4-mEHA-1-Fd F2gol= (8.86 g, 46.4 mmol)%— A7resic. WS ES A-2dA 16 A7 ot
ettt &ulE AAS A, FAFES EtOAc / BOE FE3AT. §7] FEES MgS0, AolA AxA7]a,
FEAAT. ARES AY7 A 2 AZvEIYIRE GAlste] A SFES A dA (9.5 g9 RA FE5
=
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[1353]

[1354]

[1355]

[1356]
[1357]

[1358]

[1359]
[1360]

[1361]

[1362]

[1363]

[1364]

[1365]

omn
J
Jm
Qﬂ

10-1707247

LCMS m/z =413.1 [M+H]"; 'H NMR (400 MHz, CDCl3)
ppm 1.28-1.43 (m, 4H), 1.46-1.48 (m, 9H), 1.49-1.56 (m, 4H), 1.76-1.91 (m, 2H), 2.45 (s, 3H), 3.36
(d, J = 6.95 Hz, 2H), 3.92 (d, J = 7.05 Hz, 2H), 3.92 (s, 2H), 7.35 (d, J = 8.46 Hz, 2H), 7.78 (d, J =
8.34 Hz, 2H).

A E: 5-wE-3-9d-10-T g} 9] A%,

T B¢ (10 mL) F oPHEFE (10 g, 83 mmol)e] §dof of=3 shofl 0CelA] LiIMDS (THF & 1.0 M, 83

mL, 83 mmol)E AHXZ E&] H7IHY. 5 B 3, olMld F=EFo]= (6.53 g, 83 mmol)E A|HAE =3
s Wol| Arlegy. ®WERE AASI:, WA (5 nl), EtOH (50 mL), 2 aca}x 32 (12.50 g, 250

mol)& 7M. E@EE 2 Al S/l RS, A2oR WA F, WeEE 1.0 M NaOll &
A7ketel pll 72 FEAZAG. EFES EtOAcE FEotaL, AFE AlHtaL, NgS0, BolA A7, EFHA
Att. ZFES Ayt A 2 azeaEadaz gAste] A4 SEES A5 0 (12.05 g) =A $53

Atk

LCMS m/z = 159.0 [M+H]"; "H NMR (400
MHz, DMSO-de) & ppm 2.25 (s, 3H), 6.42 (s, 1H), 7.20-7.44 (m, 3H), 7.67-7.82 (m, 2H), 12.53 (bs,
1H).

@ F: 4-B 2R -5-wE-3-9d-11-9] 2 & 9] A%,

tEFz a2 (150 nL) 5 5-wE-3-dd-10-32+= (8.0 50.6 mmol)¢] &Mo] HE (8.08 g, 50.6 mmol)S
0CoAl A7kstdet. WgES I 2%0A 30 ¥ &< ﬂ*ié}ﬂ AEsNA Aol A 2 AIZE Bt aukskltt.
Nap,S0;9] =& (10 % wt <=4, 10 mb)o2 AAST &, F7] & AAS L, 4 TFES EtOAcE F&3)
I, AFE AFHSEA, MgS0, A AxRAI7)AL, FFAIZY. AFRES A7 A 2 20RO IE AA
st BA FFES FA 2d (9.5 g 2A 5319

LCMS m/z = 236.9 [M+H]"; '"H NMR (400 MHz, DMSO-ds) 8 ppm 2.26 (s, 3H), 7.30-7.57 (m, 5H),

13.12 (s, 1H).

A G: 2= o] A A 9 E3E R A9 tert-3¢
2-(((1s,4s)-4-((4-B 2R -3-w & -5-H d-1H-9 &} Z-1-G) W) A| S 2N 2 | ER] oA E| o] E D tert-H8 2-
(((1s,4s)-4-((4-B 2 R-5-HE-3-H d-1l-¥] 2} Z=-1-L W &) A 2 ) H ZA] ol A B o] E 2] A

DMF (5 mL) & 4-H2R-5-wg-3-Hd-11-92}Z (2.0 g, 8.44 mmol) e |No| FAIIEF (0.202 g, 8.44
mol)& 0CoA =R A7yl WM ES 7 2504 1 AIZF BoF wuksta, tert-58 2-(((1s,4s)-
4~ (EAL A EH) A ZF 232w EA] oA E (3.48 g, 8.44 mmol)E H7}egT. HS2S 42C=
ZFEskaL, 16 AlZF & wHkelal, H0 (2 mb)E AU, EFEFS oY oA H|ER FE38FaL, MgS0,
ol A AZAIZIaL, 7S dloll FHEAAT. IFES At A Z2Y AZvEIYIE ZAASIY A4 SEES
FA A (3.05 g) (2F9] o] dEA Y E}E)RA F5IAULE.

LCMS mi/z = 477.3 [M+H]".

A H: 2-(((1s,4s)-4-((3-ME-5-F d-4-n-=H-1H-9| 2} Z-1-) EH A F 2 ) W Z A oA EARS] Al %

geak (3 ml) F 9FoldAA e ZIEEAMY tert-FE 2-(((1s,4s)-4-((4-B 22 -3-m9-5-3 d-1H-9] &=
S1-HHEDAIEZ AU FAD I H I E H tert-FE  2-(((1s,4s)-4-((4-H2 X -5-w| & -3-3 d-1H-3| &-ZE~
1-D)HEH A ZF 2 ) HEA] ) oA E| o] E (100 mg, 0.19 mmol)9] &do] m-EHHE2F (25.8 mg, 0.19 mmol),
HEZ7|~(EddEzad)Zets (22 mg, 0.019 mmol) 2 K,C0; (2 M 4, 0.2 mL)S H7F8ISlth. HEEES

nlo]lg 2 go]lB FA} ] 150CE 4 A|7F ToF 7ldaadn). we 23RS dnsla, 2AZPY. FERES
HCI (B15A4F & 4 M, 5 nb) 2 A2olA] 10 AIZF &9 A=siditt. E3d=S FA713, HPLCE AAlste] XA

3leHE (13.5 mg) S WA mA2A FEF,
LCMS m/z = 433.2 [M+H]'; "H NMR (400 MHz, DMSO-de)  ppm 1.01-1.19 (m, 4H),

1.21-1.36 (m, 4H), 1.54-1.66 (m, 1H), 1.86-1.98 (m, 1H), 2.22 (s, 3H), 3.19 (d, J = 6.95 Hz, 2H),
3.89 (d, J=7.45 Hz, 2H), 3.91 (s, 2H), 7.04-7.11 (m, 2H), 7.21-7.31 (m, 5H), 7.39-7.47 (m, 2H).

- 164 -



[1366]

[1367]

[1368]
[1369]

[1370]

[1371]
[1372]

[1373]

[1374]

[1375]

[1376]

[1377]
[1378]

[1379]

SSES0ol 10-1707247

A A4 1.98:
2-(((1s,45)-4-((4-(2,5-0) ZF 2 2 d)-5-md-3-H Id-11-¥ &} =-1-L) v eH A F 2 A EA] ) ol A EAL (3}
& 20)9 Ax

f

1ol dA e E3EZA O tert-FE 2-(((1s,4s)-4-((4-E2E-3-v&-5-Hd-11-F&}E-1-d)HEH A 2
fw‘)uﬂ AN HOIE B tert-28 2-(((1s,4s)-4-((4-B 2R -5-uEl-3-7d-11-7 2} Z-1-4) | &) A S = &)
JHIEADOIAHICIE, B 2 5-UZF2ddR 22 HE, A sFES Ao 1.9790 714" A FAF
WS o] &ate] F53I8IT).

rsL' m> _1

LCMS m/z = 455.2 [M+H]"; "H NMR (400 MHz, DMSO-d;) § ppm
0.99-1.21 (m, 4H), 1.21-1.38 (m, 4H), 1.54-1.66 (m, 1H), 1.88-2.02 (m, 1H), 2.13 (s, 3H), 3.20 (d, J
=7.07 Hz, 2H), 3.91 (s, 2H), 3.93 (d, J = 7.07 Hz, 2H), 6.93-7.00 (m, 1H), 7.05-7.27 (m, 5H), 7.38-
7.43 (m, 2H).

Arle 1,990 2-(((1s,4s)-4-((4-(4-ZF =23 d)-5-mE-3-7 - 1H-9] 2} Z-1-D) &) A F 2 A ) w| = A] ) o
AEAL (BHeke 22)9] A%

Yxo1 A EFEEAY tert-FE 2-(((1s,4s)-4-((4-B 2R -3-f & -5-Hd-11-1 &} Z-1-) e H A S =
A HEAD LA HOIE 2 tert-H8 2-(((1s,4s)-4-((4-B2E-5-FE-3-¥d-11-¥| g} Z-1-) e A| =)
AW EAoAE O E, B 4-ZF o 2udREMNORRE FA| 3FES Ao 1,979 71A"® A FARE W
HE o] &3 5381

LCMS m/z = 437.2 [M+H]*; "H NMR (400 MHz, DMSO-ds) 8 ppm 1.33-1.54 (m,
8H), 1.71-1.82 (m, 1H), 2.05-2.15 (m, 1H), 2.20 (s, 3H), 3.43 (d, J = 7.07 Hz, 2H), 4.00 (s, 2H),
4.05 (d, J="7.58 Hz, 2H), 7.17-7.21 (m, 3H), 7.21-7.28 (m, 3H), 7.29-7.34 (m, 3H).

S

1.100: 2-(((1s,4s)-4-((4-(3-F2=2HH)-5-wd-3-# I-1H-9 2} =-1-D) w &) A S 28 A )W EA] ) o} A]
33HE 23)9 A%

AAAY EE2ZAY tert-FE 2-(((1s,4s)-4-((4-B 2 E-3-w&-5-Hd-10-¥] 2}=-1-D)HE) A =2
IS ADoFAEIOE 2 tert-HE 2-(((1s,4s5)-4-((4-B 2 2-5-md-3-d|d-11-¥ 2} =-1-d)d &) A| Z 2
ADelAEle)E, R 3-ZRadR Ao 2R XA FFES A 1,974 71AE A AR W
tol 53kl

LCMS m/z = 453.3 [M+H]"; 'H NMR (400 MHz, DMSO-de) § ppm

1.34-1.55 (m, 8H), 1.73-1.82 (m, 1H), 2.04-2.16 (m, 1H), 2.23 (s, 3H), 3.43 (d, J = 7.07 Hz, 2H),
4.01 (s, 2H), 4.06 (d, J = 7.58 Hz, 2H), 7.09-7.14 (m, 1H), 7.18-7.41 (m, 8H).

(m
> >

=2 Z &5
z 2

oo
ol

i

o m> 1% o
AN

)

A 1.101: 2-(((1s,4s)-4-((5-HE-3-HL-4-n-EH-1-¥ & Z-1-) WD A S Z D) W Z Ao} EXL (3}

Aol g dA o] EFERAY tert-FE 2-(((1s,4s)-4-((4-B 2 R-3-mg-5-7 d-1H-9] &} Z-1-d) W) A F =
Al

v EADOIAH O E H tert-HE 2-(((1s,4s)-4-((4-B2E2-5-HE-3-Hd-10-H & Z-1-HH e H A S =2 &)
AHEAD oA E O E, B n-EHHEACZRE 1A SFHES AAld 1.979 71AE A ARG 3RS o
|35t 53

LCMS m/z = 433.2 [M+H]"; "H NMR (400 MHz, DMSO-d¢) 8 ppm 1.33-1.55 (m,
8H), 1.72-1.82 (m, 1H), 2.07-2.15 (m, 1H), 2.19 (s, 3H), 2.28 (s, 3H), 3.43 (d, J = 6.82 Hz, 2H),
4.00 (s, 2H), 4.05 (d, J = 7.58 Hz, 2H), 6.88-7.14 (m, 3H), 7.15-7.29 (m, 3H), 7.29-7.39 (m, 3H).

AAlel 1,102 2-(((1s,48)-4-((4-(4-ZF L 23d)-3-v D -5-d - 1-¥] ZtE-1-D) | &) A F 28 ) vl 5] ) of
AEAE (3hehE 25)9 A=

Yx o)A EFEEZAY tert-FE 2-(((1s,4s)-4-((4-B 2R -3- & -5-7Hd-11-1 &} Z-1-) e H A S =
A HEAD LA HOIE 2 tert-H€ 2-(((1s,4s)-4-((4-B2E-5-FE&-3-¥Hd-11-¥| g} Z-1-) e A| =9
AW EA)OAEOE, H 4-ZFo2HdREMNOoRRE ¥A 3EES A 1.979 714" A FAEE
HE o] &3t 5381t
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[1380]
[1381]

[1382]

[1383]
[1384]

[1385]

[1386]
[1387]

[1388]

[1389]
[1390]

[1391]

[1392]

[1393]

[1394]

SSS0ol 10-1707247

LCMS m/z = 437.2 [M+H]*; "H NMR (400 MHz, DMSO-dg) 8 ppm
1.01-1.20 (m, 4H), 1.21-1.36 (m, 4H), 1.52-1.67 (m, 1H), 1.86-2.00 (m, 1H), 2.20 (s, 3H), 3.19 (d, J
= 6.82 Hz, 2H), 3.88 (d, J = 7.58 Hz, 2H), 3.91 (s, 2H), 6.96-7.17 (m, 4H), 7.18-7.31 (m, 2H), 7.34-
7.48 (m, 3H).

Al 1.103: 2-(((1s,4s)-4-((4-(2,3-HZF 23 d)-3-v&-5-# - 11-9 &} Z-1-D) w D) A 2 I ) v =
ADOHHAIEARE (318HE 26)9] Al=

HU

Aol AR EFERA tert-28 2-(((1s,4s)-4-((4-B 2 2-3-5]
) S A LA H O E B tert-38 2-(((1s,45)-4-((4-H 51D~
DASADOAEClE, B 23T eddnEto Ry, BA 33
We olgatel £E

g-5-7d-1H- 8- 1-d) ) A =
-7 U-1H-7) g} Z-1-2) v &) A S 2 3]
2S5 2AAd 1.970] 719 A} HA

o ru> J% :L

LCMS m/z = 455.2 [M+H]*; 'H NMR (400 MHz, DMSO-ds) 8 ppm
0.98-1.20 (m, 4H), 1.21-1.38 (m, 4H),'1.53-1.69 (m, 1H), 1.88-2.02 (m, 1H), 2.13 (s, 3H), 3.19 (d, J
=7.07 Hz, 2H), 3.91 (s, 2H), 3.94 (d, J = 7.33 Hz, 2H), 6.91-6.97 (m, 1H), 7.05-7.12 (m, 1H), 7.20-
7.25 (m, 3H), 7.37-7.42 (m, 3H).

AAld 1.104: 2-(((1s,45)-4-((4-(2,3-0Z&F L. 29 d)-5-H & -3-w d-1H-T &} Z-1-) W eH A S22 ) v &
ADOFHEAL (3FE 27)8 Az

ﬁ ol A e EEZMY tert-FE 2-(((1s,4s)-4-((4-B2E-3-ve-5-Hd-11-T gZ-1-)eEH A ZF =
A HEAD oA HOIE 2 tert-H¥ 2-(((1s,4s)-4-((4-B 2R -5-mE&-3-5d-11-7] g}=-1-Q) &) A| Z = 3]

HEADOIAEHOIE, B 2 3-UEF2AdR 2 HE, %A FES Al 1.979 7IA"E A FAF
HE o] &3t 5318l

A
E
3

pud

LCMS m/z = 455.2 [M+H]"; '"H NMR (400 MHz, DMSO-d;) & ppm
1.31-1.54 (m, 8H), 1.71-1.81 (m, 1H), 2.05-2.15 (m, 1H), 2.17 (s, 3H), 3.42 (d, J = 7.07 Hz, 2H),
3.99 (s, 2H), 4.07 (d, J = 7.58 Hz, 2H), 7.02-7.09 (m, 2H), 7.19-7.32 (m, 4H), 7.34-7.46 (m, 2H).

1.105: 2-(((1s,4s)-4-((4-(4-E 22 )-5-Wd-3-d| - 10-F 2} Z-1-L) v ) A S 2 A ) W] FA] ) o} A

(33E 28)9 A%

Aol TFEZAM tert-FE 2-(((1s,45)-4-((4-H 2 R-3-vE-5-Hd-11-9 g Z-1-I)WEH A Z 2
)}

ErDokAHOIE B tert-HE 2-(((1s,4s)-4-((4-B2E-5-w&-3-3 - 11-9 &}Z-1-)H D) 23
SADOHHOIE, R 4-FRRAdRENORRE, A SgEe AAld 1.979] 71" A3 FARRE Uy
&

é

(o
> >

(
©
o,
ﬂDi

h=y

to m> 1% Ho
i1
n E

LCMS m/z = 453.2 [M+H]"; '"H NMR (400 MHz, DMSO-ds) 3 ppm
1.31-1.57 (m, 8H), 1.70-1.83 (m, 1H), 2.03-2.14 (m, 1H), 2.21 (s, 3H), 3.42 (d, J = 6.95 Hz, 2H),
4.00 (s, 2H), 4.05 (d, J = 7.58 Hz, 2H), 7.14-7.20 (m, 2H), 7.22-7.34 (m, 5H), 7.38-7.44 (m, 2H).

AAlel 1.1060 2-(((1s,4s)-4-((4-(2,5-H&FF 2 29 d)-3-wd-5-9 d-11-9] &} Z-1- D) W) A 22 I 2 v 5
AD O EAL (3hehE 29) 9] Alx

xRl AA ] EFEZAY tert-F8 2-(((1s,4s)-4-((4-B 2R -3-W & -5-3d-1H-¥ &=E-1-d)HeEDH A F =2
AW EAD oA E 2 tert-HE 2-(((1s,45)-4-((4-B 2 B-5-v&-3-Hd-11-¥] g Z-1-L) W e)H A| S =2 )
A)wEAD oA E O E, W 2 5-UEFOZAHHEACZRE A SFFES Al 1.979] 7|A"E AT FAF
gk S o] &3t F53IGIT).

LCMS m/z = 455.2 [M+H]"; "H NMR (400 MHz, DMSO-de) 8 ppm
0.99-1.21 (m, 4H), 1.21-1.38 (m, 4H), 1.54-1.66 (m, 1H), 1.88-2.02 (m, 1H), 2.13 (s, 3H), 3.20 (d, J

=17.07 Hz, 2H), 3.91 (s, 2H), 3.93 (d, J = 7.07 Hz, 2H), 6.93-7.00 (m, 1H), 7.05-7.27 (m, 5H), 7.38-
7.43 (m, 2H).

1A el 1.107: 2-(((1s,4s)-4-((5-(3-vIFA D) -3~ D 4= - 1IH-¥| e}E-1-L) W &) A F 23 ) v 4] ) oAl
A (3hehE 32)9 A=

(M

v

A A 3-RER-5-mE-4-Fd-1H-3 =] A%

- 166 -



[1395]

[1396]
[1397]

[1398]

[1399]

[1400]

[1401]

[1402]

[1403]

[1404]

[1405]
[1406]

[1407]

SSS0dl 10-1707247

OFMEAF (WA, 100 ml) 5 5-wlE-4-#Hd-11-H2}F (3.0 g, 18.96 mmol)2] &Mof Aox HEF (1.457
mL, 28.4 mmol)<S H7FSFATE. HEEES A2 A 2 AZE &<k Wk T, NaS0;2l 8 (10 % wt 54,

¢

10 n) o2 AR F, WSEE FHAI)L, BOAE FE3n, G52 AL, g, FIA A=A
A7t A Y AsvtEadNE gAste] B4 SHES 34 09 (2.8 A F5H

LCMS m/z = 236.9 [M+H]"; "H NMR (400 MHz, DMSO-ds) 8 ppm 2.26 (s, 3H), 7.24-7.54 (m, 5H),

13.13 (s, 1H).
A B: $1 ] 0] 4 A A <] EEEA Y tert-3¢
2-(((1s,4s)-4-((5-B. 2R -3-wd-4-H d-11-¥ &} Z-1-L) v D) A ZF 2 3 2]

YHEAD A H O E 2 tert-Fd 2-
HEA]) oA H | EQ] A%

DMF (10 mL) %= 3-B2R-5-vd-4-#d-1H-9 &= (2.0 g, 7.04 mmol)e] &NXE FAIVEF (0.169 g, 7.04
mmol) .2 0TColA 1 A7 E<F AHgldk thS, DNF (5 mL) = tert-5¥ 2-(((1s,4s)-4-(EXA2AHE)A| S 23]
)| EAD oA ElC]E (2.90 g, 7.04 mmol)S] &N& %ﬂaain}. S E3ES 60CE 16 AlZF B9k A1A43]
Jbesta, B (2 nl)E AASYT. EFES EtOAcE F23har, MgS0, oA AxA 7, Az A 2% =
ZulEa IR GAst #A 35HE (2.25 g) (2F9 Ao ddA Y E£3HE)S TS5

(((1s,4s)-4-((3-B 2 R-5-m g -4-# d-1H-¥] 2} Z=-1-L v EH A E 2 84

il

x2

LCMS m/z = 477.3 [M+H]".

A Cr 2-(((1s,4s)-4-((5-(3-WEA HY)-3-W E-4-H d-1H-9 &} Z-1-L) H D) A F 2 3 A ) H| EA] ) o} A EAL

B

2L

Og$Ak (3 ml) F Aol EAY EFEZA Y tert-F4 2-(((1s,4s)-4-((5-BZ R -3-v&-4-7 I-1H-T] &
1= A EFR I W FEAD A H O E B tert-HE 2-(((1s,4s)-4-((3-H 2 R-5-wd-4-7 d-1H- 9] 2} &~
- EDAIZ 23 )W EA] oA Eo]E (100 mg, 0.19 mmol)9] o] 3-WEAHLREA (28.9 mg, 0.19

), HEZI2(EgaAdE2m)ZaE (22 ng, 0.019 mmol) % K05 (2 M 54, 0.2 mL)S FH71ekav).
S welAR el B AL Foll 150CE 4 A7 F<F 7kdEith. W EFES oHsta, wHAAC.
ES HCI (HS5AF 3 4.0 M, 5 mL)= AL 10 AI7F ok Agsigdrr. EIES 5FA]7]2, HPLCE A
o mA sEE (EFE 279 Ao dAA F shh)e WA A ZA FEES

LCMS m/z = 449.2 [M+HT"; "H NMR (400 MHz,
DMSO-ds) 5 ppm 1.09-1.20 (m, 4H), 1.22-1.38 (m, 4H), 1.57-1.69 (m, 1H), 1.89-1.99 (m, 1H), 2.21
(s, 3H), 3.23 (d, J = 6.82 Hz, 2H), 3.77 (s, 3H), 3.86 (d, J = 7.33 Hz, 2H), 3.92 (s, 2H), 6.94-6.99
(m, 2H), 7.04-7.10 (m, 2H), 7.11-7.19 (m, 3H), 7.20-7.26 (m, 2H).

Al 1.108: 2-(((1s,4s)-4-((3-(3-t| ZA #d)-5-m & -4-H - 1H-T &} E-1-L) D) A ZFZ A A ) W EA] ) o} A]
EAL (3EE 33)9 Az

o)A EFERAM tert-FE 2-(((1s,45)-4-((5-AE2E-3-WEd-4-¥d-1H-9 & Z-1-L)HE) A F =
A)HEAD A HOJE B tert-FE 2-(((1s,4s)-4-((3-BEZE-5-We-4-H d-1H-T &} E&-1-) W) A S =)
JHlSAD oA H O E, 9 3-HSAIF LR EANCRZEE, B4 S3E (EHE 209 AXZAA F b=
ARl 1.1070 VHFJ A3 AL S o] &3t #5315

LCMS m/z = 449.2
[M+H]"; "H NMR (400 MHz, DMSO-ds) 8 ppm 1.32-1.54 (m, 8H), 1.71-1.80 (m, 1H), 2.04-2.14
(m, 1H), 2.19 (s, 3H), 3.42 (d, J = 6.82 Hz, 2H), 3.71 (s, 3H), 3.99 (s, 2H), 4.03 (d, J = 7.58 Hz, 2H),
6.77-6.84 (m, 2H), 7.12-7.19 (m, 2H), 7.20-7.31 (m, 3H), 7.32-7.39 (m, 2H).

AAld 1.109:  2-(((1s,45)-4-((5-(3-EF L Z2-5-w A # d)-3-vd-4-7 d-1H- 9] &}Z-1-D) WD) A S 2 F)
) EAD A EAL (313HE 34)9] A=

Aol g dA el E3EZA tert-FE 2-(((1s,45)-4-((5-BE2E2-3-wE-4-Hd-11-F &HZ-1-d)HeH A &2
AW EADOIAHOIE 2 tert-F¥ 2-(((1s,4s5)-4-((3-BE2E-5-mE-4-Hd-11-7 &} E-1-)HE) A FZ2 9
A EAD A EHCIE, H 3-ZFLZ-5-HWEAFdRENCZRE, ¥A 3FE (EE 279 HXe|ZHA
% S AAld 1.10790 71Al" AT FARE WS o] &3t 58
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[1408]

[1409]

[1410]

[1411]

[1412]

[1413]

[1414]
[1415]

[1416]

[1417]

[1418]

[1419]

[1420]
[1421]

SSS0ol 10-1707247

LCMS m/z=467.3
[M+H]"; "H NMR (400 MHz, DMSO-ds) 8 ppm 1.09-1.22 (m, 4H), 1.23-1.39 (m, 4H), 1.56-1.69
(m, 1H), 1.88-2.00 (m, 1H), 2.20 (s, 3H), 3.24 (d, J = 6.32 Hz, 2H), 3.72 (s, 3H), 3.79 (d, /= 7.57
Hz, 2H), 3.93 (s, 2H), 6.60-6.92 (m, 3H), 7.05-7.35 (m, 5H).

AAlel 1.1100 2-(((1s,45)-4-((3-(3-ZF L 2-5-m 5 A 7 d)-5-m & -4-3l d-1H-¥] 2} &-1-L) v D) A 2 = 9]
Ayl EAD oA ERL (BHHE 35)¢] A%

Aol Aol T2 tert-FH 2-(((1s,45)-4-((5-B2R-3-md-4-Ad-1-¥&HZ-1-L) M)A S =
g SADAHOIE B tert-Fd 2-(((1s,45)-4-((3-H 2 X -5-vd-4-3d-11-¥]&HE-1-D) DA S =)
Ayl EAD o el E, W 3-FF 0 R-5-vEAFdREdo 2 RE, A SE (EE 279 X HA
= shth& AAlel 11079 71AE As fARE B o] 88k 56kl

LCMS m/z = 467.3
[M+HT"; "H NMR (400 MHz, DMSO-d¢) & ppm 1.33-1.54 (m, 8H), 1.71-1.81 (m, 1H), 2.05-2.14
(m, 1H), 2.18 (s, 3H), 3.42 (d, J = 6.82 Hz, 2H), 3.59 (s, 3H), 3.99 (s, 2H), 4.05 (d, J = 7.58 Hz, 2H),
6.62-6.71 (m, 4H), 7.17-7.23 (m, 1H), 7.29-7.44 (m, 3H).

AAle] 1,111 2-(((1s,4s)-4-((4-(4-MEA| A D) -5-v & -3-H d-11-F &} Z-1-L) W &) A| S 2 A 2 ) W F-A] ) o} A
EA (3135 38)9 Az

JAAe] EFEEA tert-FE 2-(((1s,45)-4-((4-B2E-3-v]&-5-7 - 1H-7] &} Z-1-) v ) A 2 &

EADAHOIE 9 tert-#E 2-(((1s,4s)-4-((4-B2E-5-WE-3-7 - 11-7 &HZE-1-)H ) A F 29
ADotAH O E, B 4-HEAHYBEA (26.6 mg, 0.19 mmol) ZH-E, ¥A 32 (FE 2702 $x]0]
A & shib)& Alel 1,970 71" 23 FARgE WS o] &sto] 5383t

>
_4\./0
J}méi

i

ox M 1% fo

i)
24

LCMS m/z =
449.2 [M+H]"; "H NMR (400 MHz, DMSO-ds) & ppm 1.31-1.54 (m, 8H), 1.71-1.81 (m, 1H), 2.04-
2.14 (m, 1H), 2.17 (s, 3H), 3.42 (d, J = 6.82 Hz, 2H), 3.77 (s, 3H), 4.00 (s, 2H), 4.04 (d, /= 7.58 Hz,
2H), 6.90-6.96 (m, 2H), 7.04-7.11 (m, 2H), 7.16-7.27 (m, 3H), 7.30-7.37 (m, 2H).

AP ] od  1.112: 2-(((1s,45)-4-((4-(3-EF L 2-5-vESA ¥ d)-5-m & -3-H d-1-¥ & Z-1-) HeH A| S =2 &)
YHIEAD LA EAL (SEE 39)9] Alx

HolAdAA EFERZMY tert-FE 2-(((1s,4s)-4-((4-B 2 R-3-WE-5-F d-11-Y g} &-1-D)HeH A Z =2
A HEAD LA HOIE 2 tert-H¥ 2-(((1s,4s)-4-((4-B 2R -5-wE&-3-5d-11-3| g} E-1-Q) W) A| Z = 3
yHEAD oA E, 9 3-ZRQ2-5-vyEAHYR AR, FA ITE (ZH 2709 fxo]AAA
shp)S Al 1.979] 71" A FAHSE WS ol &35t 53130t

m)

ofN ruz 1% o

LCMS m/z = 467.2 [M+H]";
'H NMR (400 MHz, DMSO-ds) & ppm 1.31-1.55 (m, 8H), 1.70-1.82 (m, 1H), 2.03-2.14 (m, 1H),
2.23 (s, 3H), 3.42 (d, J = 7.07 Hz, 2H), 3.70 (s, 3H), 3.99 (s, 2H), 4.04 (d, J = 7.58 Hz, 2H), 6.39-
6.81 (m, 3H), 7.19-7.36 (m, SH).

AAlel 1,113 2-(((1s,49)-4-((4-(3-FF L 23d)-5-v e -3-¥ - 1-¥] 2tE-1-D) | &) A F 28 ) vl 4] ) o}
AEAE (3hehE 40)9 A=

A1 AA ] EFEEA tert-FE 2-(((1s,4s)-4-((4-HZR-3-w&-5-7 d-1H-T] 2}E-1-D) WD) A F =2
6‘1*‘)1311%/\1)0}%1131 olE % tert-H¥ 2-(((1s,4s)~4-((4-EHRE-5-md-3-3d-1-¥ e}E-1-d) D) A F = &)

YElEADOLAH O E, @ 3-Z2owddR Ao wrE ¥4 3R (Rzd 279 9oL A = shhS
A 1.970] 71" AT A WS o] &8te] SEEAT)

O

mz ﬂlZ_l

LCMS m/z = 437.2 [M+H]"; '"H NMR
(400 MHz, DMSO-ds) § ppm 1.34-1.53 (m, 8H), 1.72-1.81 (m, 1H), 2.04-2.15 (m, 1H), 2.23 (s, 3H),
3.43 (d, J = 7.07 Hz, 2H), 4.00 (s, 2H), 4.06 (d, J = 7.58 Hz, 2H), 6.93-7.01 (m, 2H), 7.08-7.15 (m,
1H), 7.20-7.35 (m, 5H), 7.35-7.44 (m, 1H).

Ao 1.114: 2-(((1s,4s)-4-((4-(3-F 229 d)-3-v&-5-dd-1-¥ & Z-1-) ) A ZF 2 &2 1| FA] ) o} A
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[1422]

[1423]

[1424]

[1425]

[1426]
[1427]

[1428]

[1429]

[1430]

[1431]

[1432]

[1433]

[1434]

SSS0dl 10-1707247

EF (3= 4D 9] A=

Aol g dA el EFEZA tert-FE 2-(((1s,45)-4-((4-B2E-3-wE-5-d-1H-H HE-1-d) O A &2
A

) wEAD oA EO]E B tert-HE 2-(((1s,4s)-4-((4-B 2 R-5-mE&-3-#d-11-3 g} =-1-)d e ) A| S 2 I
AHHEAD A H O E, 9 -FRRHdR Ao 2 e, A sgE (EE 2/ YAeHAA T shihS

)
AAe) 19791 Z1AR AT fAE PAS ol gatel FEFUL

LCMS m/z = 453.3 [M+H]"; '"H NMR
(400 MHz, DMSO-dg) 8 ppm 1.02-1.20 (m, 4H), 1.21-1.35 (m, 4H), 1.54-1.65 (m, 1H), 1.88-1.98
(m, 1H), 2.24 (s, 3H), 3.20 (d, J = 6.82 Hz, 2H), 3.89 (d, J = 7.58 Hz, 2H), 3.91 (s, 2H), 7.00-7.08
(m, 2H), 7.17-7.30 (m, SH), 7.40-7.48 (m, 2H).

Ao 1.115: 2-(((1s,4s5)-4-((4-(4-w1 EA H D )-3-w & -5-F - 1H-3] &} Z-1-L) W) A F 2 &8 2 W F-A] ) o} A
EAL (BHEE 42)9 Az

ARl ZAA Y EFEEAY tert-FE 2-(((1s,48)-4-((4-B 2 E-3-HE-5-H d-1H-9 gE-1-d) WA ==
P

) wEAD oA EO]E B tert-HE 2-(((1s,4s)-4-((4-B 2 R-5-m&-3-dd-11-3 g} =-1-L)d e H A S 2 I
AW EAD A H O E, 9 4-WEAFEREACZRE A IFE (FE 279 A HEA F shhHE

)
AAE 1.979) 7)A" AT A S o] &ele] SEEAT)

LCMS m/z = 449.2 [M+H]";
'H NMR (400 MHz, DMSO-ds) 8 ppm 1.01-1.19 (m, 4H), 1.20-1.35 (m, 4H), 1.54-1.64 (m, 1H),
1.86-1.97 (m, 1H), 2.19 (s, 3H), 3.19 (d, J = 6.82 Hz, 2H), 3.69 (s, 3H), 3.87 (d, J = 7.33 Hz, 2H),
3.91 (s, 2H), 6.76-6.82 (m, 2H), 6.95-7.02 (m, 2H), 7.19-7.26 (i, 2H), 7.35-7.45 (m, 3H).

A A ] 1.116:  2-(((1s,4s)-4-((4-(3-EF L 2-5-"EA| HY)-3-v & -5-H - 1H-¥] 2}Z-1-L ) v eH A F =3

o
yElSAD ORI EARE (3HHE 43)9] A=

m)

ol gdAe] E3dEZA tert-FE 2-(((1s,45)-4-((4-BE2E-3-v&-5-Hd-11-H &} E-1-d)HEH A 22
A EAD oA B0l E 2 tert-F-9 2-(((1s,4s)-4-((4-B2E-5-t|&-3-3 I-11-¥| &} Z-1-A) &) A E 23
YHEAD A H O E, 2 3-ZTFo 2-5-WEAFHREMNORZRE, FA FFE (P 2719 Y] EA
shb)& AAle] 1974 71Al" A FAe WS o] &ete] 5.

ofN ruz 1% o

LCMS miz = 467.2 [M+H]";
'H NMR (400 MHz, DMSO-ds) 8 ppm 1.01-1.20 (m, 4H), 1.21-1.36 (m, 4H), 1.56-1.64 (m, 1H),
1.88-1.97 (m, 1H), 2.25 (s, 3H), 3.20 (d, J = 7.07 Hz, 2H), 3.60 (s, 3H), 3.87 (d, J = 7.33 Hz, 2H),
3.91 (s, 2H), 6.36-6.65 (m, 4H), 7.20-7.52 (m, 4H).

A A

Al 1.117: 2-(((1s,4s)-4-((4-(2-2 229 d)-5-vE-3-3 d-1H-¥| e}E-1-L) | &) A| S =2 3 ) v 5 A] ) oAl
Eqt (33HE 44)9] A=

SR g AA] EFERAL tert-T 2-(((Is,4s)4-((4-B 2R3 D-5-3 d-1H-5] e} - 1-e) ) A 22
) S EOE B tert-3E 2-((Is,4s)~4-((4-H 2 -5 D-3-3] d-1H-3] e - 1-2) ) Al 229
MBI E, @ -FueddrEto e, T4 8% (Fed 2ld gAel4AA F shhe
AA e 1,970 Z1AE A3 AR BEE ol g3tel FEs

LCMS m/z = 453.2 [M+H]"; '"H NMR
(400 MHz, DMSO-ds) 8 ppm 1.32-1.53 (m, 8H), 1.71-1.82 (m, 1H), 2.08 (s, 3H), 2.08-2.17 (m, 1H),
3.42 (d, J = 6.82 Hz, 2H), 3.99 (s, 2H), 4.06 (d, J = 7.58 Hz, 2H), 7.16-7.30 (m, 4H), 7.33-7.44 (m,
3H), 7.52-7.59 (m, 2H).

AAje] 1.118: 2-(((1s,4s8)-4-((4-(2-F229d)-3-wE-5-#d-1l-3 ZE-1-L) W) A ZFZ &2 ) | EA] ) o} A
Exl (8155 45)9 A=z

oldAA e TFEZAMY tert-FH 2-(((1s,4s)-4-((4-B 2 E-3-We-5-Hd-1l-¥&Z-1-d) e A Z=2
AW EAD oA HOIE B tert-F8 2-(((1s,4s)-4-((4-B 2R -5-1 € -3-3 d-1H-¥ &} =-1-L) &) A S = &)
JHIEADOIAHICIE, B 2-F22HdR 202 HE, 1A 352 (FE 29 A ZZdA F shvhS
Aldl 1.979] 71418 A FAREE SHS o] 835 $5351%1T).

- 169 -



[1435]

[1436]

[1437]

[1438]

[1439]

[1440]

[1441]

[1442]

[1443]

[1444]

[1445]

[1446]

[1447]

[1448]

[1449]

SS=ES0ol 10-1707247

LCMS m/z = 453.2 [M+H]"; '"H NMR
(400 MHz, DMSO-ds) 5 ppm 1.00-1.20 (m, 4H), 1.20-1.37 (m, 4H), 1.55-1.64 (m, 1H), 1.91-2.00
(m, 1H), 2.03 (s, 3H), 3.18 (d, J = 6.82 Hz, 2H), 3.90 (s, 2H), 3.95 (d, J = 7.58 Hz, 2H), 7.14-7.29
(m, 4H), 7.31-7.39 (m, 3H), 7.41-7.45 (m, 2H).

AAlel 1,119 2-(((1s,49)-4-((4-(3-FF L 239d)-3-v & -5-d - 1-¥] etE-1-D) | &) A F 28 ) vl 5] ) of
AEAL (3hehE 46) 9] A=

ARl ZAA ] EFEEAY tert-FE 2-(((1s,48)-4-((4-B 2 E-3-HE-5-H d-1H-7 gE-1-d) WA ==

O

)W EA oAl E B tert-F8 2-(((1s,ds)—4-((4-B2R-5-vD-3-3] d-11-7) e} Z-1-2) v &) A F 2 &
Ay EADAHOE, B 3-EReaddngdoRie, B4 3 (2w 2749 944 F e
AN 1.979) 71AE AT} SAS @S o] &3t FE8IT)

LCMS m/z = 437.2 [M+H]"; '"H NMR
(400 MHz, DMSO-ds) 8 ppm 1.02-1.19 (m, 4H), 1.21-1.36 (m, 4H), 1.55-1.66 (m, 1H), 1.87-1.98
(m, 1H), 2.24 (s, 3H), 3.20 (d, J = 7.07 Hz, 2H), 3.88 (d, J = 7.33 Hz, 2H), 3.91 (s, 2H), 6.79-7.01
(m, 3H), 7.22-7.30 (m, 3H), 7.40-7.47 (m, 3H).

AAlell 1.1200 2-(((1s,4s)-4-((5-mE-3-3d-4-p-EH- -9 2}E-1-D) M) A S 2 F D) M5 AD oA EAL (3}

2o
ﬁ

ol AAe] EdEEA tert-HE 2-(((1s,4s)-4-((4-B 2 F-3-v|&-5-7 d-1H-9] &} Z=-1-Y )W &) A E =2
e EAD A H Ol E B tert-F9 2-(((1s,4s)-4-((4-B 2 R-5-v|d-3-5d-11-9] 2} Z-1-) W &) A 2 2.9

YISO E, L p-EdnEio R, FA SEE (w2719 X 4AA F shhe A
1.979] 71D A GAFSE WS o] 85l FEFAL.

LCMS m/z = 433.2 [M+H]*; "H NMR (400
MHz, DMSO-ds) 8 ppm 1.34-1.53 (m, 8H), 1.71-1.80 (m, 1H), 2.04-2.14 (m, 1H), 2.18 (s, 3H), 2.32
(s, 3H), 3.42 (d, J = 7.07 Hz, 2H), 3.99 (s, 2H), 4.04 (d, J = 7.58 Hz, 2H), 7.02-7.07 (m, 2H), 7.14-
7.27 (m, SH), 7.30-7.35 (m, 2H).

AAd 1,121 2-(((1s,45)-4-((4-(2,4-0) & F 2 299 )-5-H & -3-7 d-1H-T &} Z-1- W eH A S22 ) v &
ADOLAEAL (3135 48)9] Az

HAlolgdA el E3EZA 9 tert-FE 2-(((1s,45)-4-((4-B2E2-3-wE-5-Hd-11-F &HZ-1-d)HeH A &2
) EAD oA EI O E H tert-FE 2-(((1s,45)-4-((4-H 2R -5-v&-3-F d-1l-3] ZE-1-L) W) A| ZF 2 &)
A)wEAD oA E O E, W 2 4-UEF O ZAHHEACZRE A IFE (FE 209 A ZHZA F 3
WS AAle 1,974 7128 A FAE S o] 83t 53T

LCMS m/fz = 455.2 [M+H]';
'H NMR (400 MHz, DMSO-dq) 8 ppm 1.33-1.53 (m, 8H), 1.72-1.81 (m, 1H), 2.06-2.13 (m, 1H),

2.14 (s, 3H), 3.43 (d, J = 7.07 Hz, 2H), 4.00 (s, 2H), 4.07 (d, J = 7.58 Hz, 2H), 7.07-7.15 (m, 2H),
7.19-7.34 (m, 6H).

AA e 1.1220 2-(((1s,4s)-4-((4-(4-F 2 29d)-3-dd-1H-9 &=-1-) HEDH A ZF 2 I 2 ) o] S A] ) o} 4| EAF
(3HHE- 49) 9 A=

A A 4-BER-3-Fd-1H-9gE 9 A %.

O EAF (100 mL, 58.1 mmol) & 3-Hd-1H-T&}E-4-7t2H I3 = (10.0 g, 58.1 mmol)e] | HE (10
ml, 195 mmol)& AoA A7), ¥HeES A20A 2 AIZF FeF wukskYE. Na,S0s2] =89 (10 %
wt A, 10 ML) o AR F S ES A7), EtOAcE FE3tal, g4E AlFska, NgSo, AdlA Ax

A7a, A A 2 azeEage gAstel B4 GBS B4 29 (10.2 A FEIHAG

LCMS m/z = 223.0 [M+H]"; '"H NMR (400 MHz, DMSO-ds) 8 ppm 7.37-7.53
(m, 3H), 7.76-7.84 (m, 2H), 7.91 (s, 1H).
@A B fIXo]dd A EFEZEA Y tert-FE 2-(((1s,48)4-((4-B2E-3-#Hd-10-9 2}&-1-) A &2
) EAD oA E O E E tert-HE 2-(((1s,48)-4-((4-B 2 E-5-9d-11-9 2} E-1-L) DA E2 )M &
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[1450]

[1451]
[1452]

[1453]

[1454]

[1455]

[1456]

[1457]

[1458]

[1459]

[1460]

[1461]

[1462]

SSS0dl 10-1707247

ADotAE o E L) Al %

DMF (10 mL) & 3-HEX-5-ue-4-dd-1H-7 2= (2.0 g, 7.04 mmol) 9] &AL F23shIEF (0.169 g, 7.04
mol) 22 0ColA 1 Azt B¢t Ak b, DIF (5 ml) = tert-F2 2-(((1s,4s)-4-(EA AW E ) A ZF 2 )
AW EAD oA E O] E (2.90 g, 7.04 mmol)e] &M HItsth. W TFES 60TE 16 AIZEF & 4413
7besta, & (2 mb)E AASAT. ETES EtOAcE FE5}aL, MgS0, Aold AZxAZIx, FFAHAT. ZF
B 74y azveada s gAste 1A gFgES AR AAY EFE (2.25 g)2A 5.

LCMS m/z = 462.2 [M+H]"; "H NMR (400 MHz, DMSO-ds) § ppm 1.22-1.33 (m, 4H), 1.35-
1.48 (m, 4H), 1.43 (s, 9H), 1.65-1.79 (m, 1H), 2.02-2.15 (m, 1H), 3.37 (d, J = 6.82 Hz, 2H), 3.95 (s,
2H), 4.09 (d, J = 7.58 Hz, 2H), 7.34-7.51 (m, 3H), 7.76-7.84 (m, 2H), 8.08 (s, 1H).

A Cr 2-(((1s,4s)-4-((4-(4-Z 223 d)-3-3 d-1H-¥] &} Z=-1-) WD) A S Z A ) v F A oA E4be] Al %

o4k (3 mh) & ARG AA Y EFEZAY tert-FE 2-(((1s,48)-4-((4- B2 E-3-Hd-11-9 2}&-1-4)
HEeEDAFZ2I ) EADolAHOE 2 tert-58 2-(((1s,4s)-4-((4-B2R2-5-7d-1H-9 2}=-1-d) v &) A &
ZEA)HEA oA EHOIE (100 mg, 0.22 mmol)e] &Moo 4-FZ2HAYEEA (34.4 mg, 0.22 mmol), EHIEZ7]
A(EgHdEA~a)ZeE (25 mg, 0.022 mmol) 2 K,C05 (2 M 4, 0.2 mL)S H7letdet. wH3&ES wnlojx
Z9elr AL Shdl 150TCE 4 AF &<t 7HEside. T =S 998k, FHEAHY. HFES HCI
(F54F 5 4.0 M, 5 mL)E A2dlA 10 AIZF &< A3t FES #5471,

3E (Zalw 2719 oA A = S WA mA RN FEFYL),

LCMS m/z = 438.2 [M+H]"; 'H NMR (400 MHz,

DMSO-dg) 8 ppm 1.29-1.52 (m, 8H), 1.71-1.79 (m, 1H), 2.07-2.19 (m, 1H), 3.40 (d, J = 6.82 Hz,
2H), 3.99 (s, 2H), 4.09 (d, J = 7.83 Hz, 2H), 7.21-7.27 (m, 2H), 7.29-7.42 (m, 7H), 7.98 (s, 1H).

el

o 1.123: 2-(((1s,4s)-4-((4-(3-ZF2 2 d)-3-dd-1H-Y 2} Z=-1-A) w &) A F 2 I A ) H & A] ) o} A EAL
3HE 50)9] A=

Aol dA el EFEZAMY tert-HE 2-(((1s,4s)-4-((4-BHEF-3-HI-1H-9 & E-1-L)HE) A F 284 )
DotAlElolE 2 tert-F8 2-(((1s,4s)-4-((4-B R E-5-¥d-11-¥] g} Z-1-D) W) A F 2 2 v 5 A] ) o} A
°olE, 9 3-ZFORILEENCTRE, BA IFE (EEH 27/ A dAA F ) S AAl 1.122
1A A2 AR S o] &3ty 538l

i

Al

@

Al)

L o i Lo

LCMS m/z = 423.2 [M+H]*; "H NMR (400 MHz,
DMSO-dg) 8 ppm 1.27-1.55 (m, 8H), 1.67-1.84 (m, 1H), 2.07-2.22 (m, 1H), 3.41 (d, J = 6.82 Hz,
2H), 4.00 (s, 2H), 4.10 (d, J = 7.58 Hz, 2H), 6.99-7.10 (m, 3H), 7.29-7.43 (m, 6H), 8.04 (s, 1H).

AAE 1,124 2-(((1s,4s)-4-((4-(4-ZF 2 2Hd)-3-8d-1H-9 & Z-1- W) A S E 2 ) H| EA] ) o} A EAF
(ﬁ‘\ﬂ]'ﬁ 51)’] Zﬂ

Yol AA Y EFEZA tert-F¥ 2-(((1s,4s)-4-((4-B 2 R-3-3d-11-v] g}=-1-Q) W) A Z 232 )y
ExDoAHOIE @ tert-F¥ 2-(((1s,4s)-4-((4-B 2R -5-Fd-11-3] g} Z-1-) W) A| S Z & 2 ) 1| E A] ) o} A
HolE 2 4-ZF02dduEMNo2NE, IA IdF&F (E2E 2719 AANAZA F shphe AAld 1.122
of A" A FAS WHE o]t 5318l

LCMS mi/z = 4232 [M+H]"; 'H NMR (400 MHz,
DMSO-dq) & ppm 1.28-1.53 (m, 8H), 1.70-1.80 (m, 1H), 2.08-2.18 (m, 1H), 3.40 (d, J = 6.82 Hz,
2H), 3.99 (s, 2H), 4.09 (d, J=7.58 Hz, 2H), 7.10-7.17 (m, 2H), 7.22-7.36 (m, SH), 7.36-7.41 (m,
2H), 7.93 (s, 1H).

1.125:  2-(((1s,4s)-4-((4-(3-F22-2-ZF 2 29 d)-5-HE-3-9 d-1H-¥ &}=-1-<) HeH A E =9
AD O EAL (3135 52)9] Az

>
£

LA 221

=)
I

i

YAlo|d Aol EdEZAM tert-FE 2-(((1s,45)-4-((4-B 2 X2 -5-vE-3-Hd-11-¥ g} &-1-d)HeH A &=
A HEAD LA HOIE 2 tert-H8 2-(((1s,4s)-4-((4-B2E-3-FE&-5-¥d-11-¥| g} Z-1-) e A| =9
A)HEAD oA E O E, ¥ 3-F22-2-ZR20 @ dHEACRRE  #A IFIE (FE 29 YA olHAEA
3

hhe el 19700 1418 A3 A BHE olgstel £Eas

[¢]
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[1463]
[1464]

[1465]

[1466]
[1467]

[1468]

[1469]
[1470]

[1471]

[1472]

[1473]

[1474]

[1475]

[1476]

SSS0ol 10-1707247

LCMS m/z = 470.1 [M+H]"; '"HNMR
(400 MHz, DMSO-ds) 8 ppm 1.30-1.54 (m, 8H), 1.71-1.82 (m, 1H), 2.05-2.14 (m, 1H), 2.16 (s, 3H),
3.43 (d, J=7.07 Hz, 2H), 4.00 (s, 2H), 4.07 (d, J = 7.58 Hz, 2H), 7.16-7.36 (m, 6H), 7.50-7.63 (m,
2H).

AAd 1.1260 2-(((1s,45)-4-((4-(2,4-0) & F 2 299 )-3-d & -5-w d-1H-T &} Z-1-)H W eH A S22 ) v &
ADOFA EAL (3135 53)9] Az

ARlold @A o] EIAEZAY tert-Fd 2-(((1s,4s)-4-((4-B 2R -5-vd-3-5 d-1H-¥ FZ-1-d) e A F =
)| ZAD oA EOE B tert-H8 2-(((1s,4s)-4-((4-B 2R -3-wE&-5-gd-11-3] g} =-1-L) W e A EF =2 )
A EASIAHOE, P 2 4-UZZ0 2R ENCZRE | TA FES AAd 1.979] 714" RAF FAF
gk RS o] g3t FE3AT.

LCMS m/z = 455.2 [M+H]"; "H NMR (400 MHz, DMSO-ds) 8 ppm

1.02-1.18 (m, 4H), 1.21-1.35 (m, 4H), 1.55-1.64 (m, 1H), 1.89-1.99 (m, 1H), 2.10 (s, 3H), 3.19 (d, J
=17.07 Hz, 2H), 3.91 (s, 2H), 3.93 (d, J = 7.33 Hz, 2H), 6.94-7.02 (m, 2H), 7.11-7.24 (m, 3H), 7.34-

7.43 (m, 3H).

A 11270 2-(((1s,4s)-4-((4-(3-FEE-2-ZF 2 27d)-3-H & -5-H - 11-1 &} Z-1-9) | &) x| S = 3]
AW EA]) LA EAL (3HEHE 54)9] A%

Yol AAe] EERMY tert-FE 2-(((1s,4s)-4-((4-B 2R -5-fEe-3-3d-11-¥ &=-1-d)HeEDH A ZF=2
2D EAD oA EOE 2 tert-FE 2-(((1s,45)-4-((4-H 2 R-3-v&-5-F d-11-3] g Z-1-L) W) A| 2 &)
A)HEA)OIAHO|E, I 3-F22-2-ZFo2HdREANCZRE ®A 3gE (FHE 2719 Yo A A
ZF shh& AAld 1.970] 71A" AP FAS WHE o] &3l 5318t

LCMS m/z = 470.1 [M+H]"; '"H NMR
(400 MHz, DMSO-ds) & ppm 1.01-1.20 (m, 4H), 1.21-1.39 (m, 4H), 1.54-1.66 (m, 1H), 1.90-2.00
(m, 1H), 2.12 (s, 3H), 3.20 (d, J = 6.82 Hz, 2H), 3.91 (s, 2H), 3.94 (d, J = 7.58 Hz, 2H), 7.05-7.30
(m, 4H), 7.34-7.53 (m, 4H).

Al 1.128: 2-(((1s,4s)-4-((3-wE-5-F d-4-p-FH-1H-9] &E-1-D) vl D) A EZ A D) v ZAD) oA EAL (3}

oldAA e TFEZAMY tert-FH 2-(((1s,4s)-4-((4-B 2 E-5-1e-3-wd-1lI-¥&Z-1-d) e A Z=2
@Je)uﬂEA])OWEﬂ OlE & tert-H8 2-(((1s,4s)-4-((4-B 2 R-3-w|d-5-7|d-11-9] 2} Z-1-A) H &)X Z 2 &

JHEAD oA H O E, 9 p-EFHHEANCZRE], A IFE (FE 2719 A AA F hS AAd
1.979 71A1% A FALEE BS o] &35t 535,

LCMS m/z = 433.2 [M+H]"; "H NMR (400
MHz, DMSO-de) 8 ppm 1.25-1.50 (m, 8H), 1.68-1.79 (m, 1H), 1.98-2.08 (m, 1H), 2.07 (s, 3H), 2.31
(s, 3H), 3.40 (d, J = 7.07 Hz, 2H), 3.98 (s, 2H), 4.06 (d, J = 7.58 Hz, 2H), 7.33-7.39 (m, 2H), 7.40-
7.47 (m, 4H), 7.77-7.82 (m, 3H).

Al 1.129: 2-(((1s,48)-4-((4-(3-F224-ZF 229 d)-3-vEd-5-d - 10-¥ &} E-1-d e A =2 9]
YIS AD P EAL (313HE 56) 9] Az

oA ZFERMY tert-FE 2-(((1s,45)-4-((4-B 2 2-5-ME&-3-v d-11-v] g} =-1-d )&
A EADoAEIO]E B tert-3E 2-(((1s,4s)-4-((4-B 2R -3-wd-5-9 d-11-T 2} Z&-1-D)H )
HEADOIAEH O E, 9 3-FR2E24-ZFQ2HIREMNOZTRE Al FFE (2d 2719 A
shth S AAle] 1.979] 714" AR A S o] &3t F53IIT.

ruz mz

Al

_Hu

)
Al
o]

=
=
%

AHU

ZJ

)

O{N mz _& :\9

LCMS m/z =471.1 [M+H]"; '"H NMR

(400 MHz, DMSO-dq) § ppm 1.02-1.18 (m, 4H), 1.21-1.36 (m, 4H), 1.55-1.65 (m, 1H), 1.87-1.98
(m, 1H), 2.23 (s, 3H), 3.20 (d, J = 6.82 Hz, 2H), 3.89 (d, J = 7.58 Hz, 2H), 3.91 (s, 2H), 7.01-7.08
(m, 1H), 7.18-7.29 (m, 4H), 7.41-7.48 (m, 3H).

Aol 1.180: 2-(((1s,4s5)-4-((4-(3-F 2 2-4-FF 29 d)-5-HE-3-3 d- -9 et&-1-L) v &) A 22 9



[1477]

[1478]

[1479]

[1480]

[1481]

[1482]

[1483]

[1484]
[1485]

[1486]

[1487]
[1488]

[1489]

SSS0dl 10-1707247

m>~

D] E Aol EAL (3}3HE 57)9 A%

dEA e EFEEAMY tert-F8 2-(((1s,48)-4-((4-B 2R -5-vg-3-5d-1H-9| &} E-1-L) ) A 2
1 ADeFAHOIE B tert-FE 2-(((1s,4s)-4-((4-B 2 R-3-H&-5-7 d-1H-3| 2}5-1-) W &) Al S 2.9
ADSHAEIOE, H -2 REA-ZFRALHENORNE, FA AFES HA 1.979] 71AE 23
HE ol gstel 53kl

do > 1@ fo
R )
~ ©
E‘>~

O‘ —
o I
= >

LCMS m/z = 471.1 [M+H]"; "H NMR (400 MHz, DMSO-ds) & ppm
1.33-1.55 (m, 8H), 1.72-1.83 (m, 1H), 2.05-2.15 (m, 1H), 2.22 (s, 3H), 3.44 (d, J = 7.07 Hz, 2H),
4.01 (s, 2H), 4.06 (d, J = 7.58 Hz, 2H), 7.10-7.17 (m, 1H), 7.21-7.42 (m, 7H).

AAd 1.1310 2-(((1s,4s)-4-((4-(4-H| EA) H D) -3-2 D -1H-3) & Z-1-O WO A S E 2 ) H| EA] ) o} A EAF

(348 58) 9 Az

YxolddAe] EIEZAY tert-FE 2-(((1s,4s)-4-((4-B2R-3-Fd-11-3) &} Z-1-Y) W& ) A S =2 8 2] ) )

EADOAHIOIE H tert-Fd8 2-(((1s,4s)-4-((4-B 2 R2-5-Hd-1H-3 2}&-1-L) v EH A ZF 2N 2 ) v S A] ) o} A
°]

HolE (100 mg, 0.22 mmol), % 4-W|EANHIREMNCTRE TA 3IFE (E49 2719 94X
)& Ao 1.1220] 71AE A FASE HPHS o] 83t F53F3IT.

BAA = st

LCMS m/z=4353
[M+H]"; "H NMR (400 MHz, DMSO-d¢) 8 ppm 1.26-1.54 (m, 8H), 1.65-1.81 (m, 1H), 2.03-2.19
(m, 1H), 3.40 (d, J = 6.82 Hz, 2H), 3.75 (s, 3H), 3.99 (s, 2H), 4.07 (d, J = 7.58 Hz, 2H), 6.85-6.92
(m, 2H), 7.11-7.18 (m, 2H), 7.23-7.34 (m, 3H), 7.37-7.43 (m, 2H), 7.84 (s, 1H).

%‘_’\101] 1.132: 2-(((1s,4s)-4-((4-(2-w| 5230 D) -3-3 2 - 1H-T] eh5-1-L) v B ) A E 2 8 ) vl 5 A ok A EqE

(33E 59)9 A=x

A1 AA L] EFEZA tert-FE 2-(((1s,45)-4-((4-B 2R -3-Hd-10-F F=-1-Q) ) A 234 )
EADolAElolE 2 tert-FE 2-(((1s,45)4-((4-B2E-5-Hd-1H-9 &HZ-1-)WE)A| S 282 ) | FA] )o}A]
HolE, W 2-mEAFEREAc 2 RE, 4 3IFqE (ZHH 2719 Yo AA F shbhS HAo 1.1229]

AAE A3 A RS ol gl S5k,

LCMS m/z = 435.3 [M+H]"; "H NMR (400 MHz,
DMSO-ds) & ppm 1.29-1.52 (m, 8H), 1.69-1.80 (m, 1H), 2.13 (dd, J = 6.57, 3.79 Hz, 1H), 3.40 (d, J
= 6.82 Hz, 2H), 3.52 (s, 3H), 3.99 (s, 2H), 4.09 (d, J = 7.58 Hz, 2H), 6.85-6.93 (m, 2H), 7.08-7.13
(m, 2H), 7.18-7.31 (m, 3H), 7.32-7.38 (m, 2H), 7.77 (s, 1H).

AAe] 1.133: 2-(((1s,4s)-4-((3-HAd-4n-SH-11-Y I Z-1-D WD) A ZZ ) W EA] oA EAL  (313E
60)2] Alx

o) AA ] EFEZA Y tert-FE 2-(((1s,4s)-4-((4-BE 2R -3-H9d-10-9 g Z-1-Y) W A S22 )W
EADoHAHOIE 2 tert-FE 2-(((1s,4s)-4-((4-B 2 R-5-vd-11-¥ 2}E-1-d) v &) A FZ &) 2 v 5 A] ) o} A
HolE, W p-EdrEozREy A 3TE (Ed 2709 AXoAd2dA] 5 shhS AAd 1.1220] 7149
44""}‘ %}\]'51' HOLI:IE 100}04 T'—TO}'%‘\E}.

LCMS m/z = 419.3 [M+H]*; '"H NMR (400 MHz, DMSO-d¢) 8
ppm 1.29-1.53 (m, 8H), 1.70-1.81 (m, 1H), 2.07-2.18 (m, 1H), 2.25 (s, 3H), 3.40 (d, J=7.07 Hz,
2H), 3.99 (s, 2H), 4.09 (d, J = 7.58 Hz, 2H), 6.96-7.08 (m, 2H), 7.09-7.21 (m, 2H), 7.25-7.35 (m,
3H), 7.38-7.44 (m, 2H), 7.90 (s, 1H).

AAlel 1134 2-(((1s,49)-4-((3-¥d-d-p-EA-1H-¥ 2tE-1-D) M) A 22 ) v S A oA EAL - (3H3HE
61)9] A%

Aol AAY EFERAY tert-F8 2-(((1s,4s)-4-((4-B R E-3-Hd-1H-3] &} Z-1-) @)X =282 ) v
EADoAEHOIE H tert-HE 2-(((1s,4s)-4-((4-B.2R2-5-9Hd-1H-9 &=Z-1-L) W E ) A| S 232 ) 1| E A ) o} A
HolE, % p-EdrEjozREy A 3TE (Ed 2709 X042 A 5 shhS AAd 1.1220] 7149
A A PHS o] 835t 535131}
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[1490]

[1491]

[1492]

[1493]

[1494]

[1495]

[1496]

[1497]

[1498]

[1499]
[1500]

[1501]

[1502]
[1503]

[1504]

SS=S0dl 10-1707247

LCMS m/z = 419.3 [M+H]'; '"H NMR (400 MHz, DMSO-dq) &
ppm 1.28-1.51 (m, 8H), 1.70-1.80 (m, 1H), 2.08-2.18 (m, 1H), 2.29 (s, 3H), 3.40 (d, = 7.07 Hz,
2H), 3.99 (s, 2H), 4.08 (d, J = 7.58 Hz, 2H), 7.10-7.16 (m, 3H), 7.26-7.36 (m, 3H), 7.37-7.44 (m,
3H), 7.88 (s, 1H).

A 1.135:  2-(((1s,4s)-4-((4-(3-F 223 d)-3-3 - 1H-T eE5-1-L) v B A S 2 8 ) vl 5 A ok A EqE

o
(3= 62)9 Ax
ol Al EFEZM tert-FE 2-(((1s,45)-4-((4-B 2 E-3-¥Id-1-¥| &} Z-1-)HE) A S 241
JolAHOlE B tert-F2 2-(((1s,4s)-4-((4- B2 R-5-HL-11-F &ZE-1-) WD) A| S 2 A ) o] FEA] ) o} A
E, 9 3-E222AIRENo2ZRY, 34 F3E (" 2709 AX oG EA F shhS Aol 1.1229]
B AT FARE BTG ol gate] FEEAT
LCMS m/z = 439.2 [M+H]"; '"H NMR (400 MHz,

DMSO-dg) & ppm 1.29-1.53 (m, 8H), 1.70-1.79 (m, 1H), 2.08-2.19 (m, 1H), 3.40 (d, J = 7.07 Hz,
2H), 4.00 (s, 2H), 4.10 (d, J = 7.58 Hz, 2H), 7.15-7.19 (m, 1H), 7.25-7.42 (m, 8H), 8.05 (s, 1H).

AAE 1,136 2-(((1s,4s)-4-((4-(2-ZF 2 2Hd)-3-8d-1H-9 & Z-1- W) A S E 2 ) H| EA] ) o} A EAF
(3}gHE 63)9 A=

Aol AA Y] EFERZA tert-FE 2-(((1s,4s5)-4-((4-B 2 H-3-79-1H-9 &gE-1-Q) W H A F 23 2 )
ExDolAEHOIE 2 tert-F8 2-(((1s,48)-4-((4-B 2 E-5-Hd-1H-3] &} Z-1-Y) | &) A| Z 2 3 2 ) | EA] ) o} A]
HolE, 9 2-EFQ2udnEto2iE, %A 35HE (FH 279 Aol EA F shhe AAld 1.122
of 71AE A Ak WHE o] &3t 538l

LCMS m/z = 423.2 [M+H]"; "H NMR (400 MHz,
DMSO-ds) 8 ppm 1.29-1.53 (m, 8H), 1.71-1.81 (m, 1H), 2.09-2.20 (m, 1H), 3.41 (d, J=7.07 Hz,
2H), 4.00 (s, 2H), 4.12 (d, J = 7.83 Hz, 2H), 7.13-7.40 (m, 9H), 7.92 (s, 1H).

Ao 1.137: 2-(((1s,4s)-4-((3-HE-4-H d-5-m-EH- -3 ZZ-1-) W) A S22 H EA] ol EXL (3}
e 64)9] Ax

Aol A EFZRAL tert-T8 2-(((1s,4s)-4-((5- B2 B-3-5] -4 P 1H-3] 2} 5-1-9) v ) A 2 =
)5 AP OlE B tert-78 2-(((1s,4s)-4-((3- B2 B-5-5] €43 - 1H-3] 2} %-1-2) W] ) A 2 2.

S ADSbAEelE, 2 n-EAREORYE, EA S (R 2o AN HAA F b A
10791 7 A9 A FAG B ol gakel 5T

o

o @ fo

LCMS m/z = 433.2 [M+H]"; '"H NMR (400
MHz, CDCls) & ppm 1.29-1.44 (m, 4H), 1.48 (s, 9H), 1.49-1.60 (m, 4H), 1.81-1.91 (m, 1H), 2.04 (s,
3H), 2.12-2.20 (m, 1H), 3.25 (d, J = 6.95 Hz, 2H), 3.87 (s, 2H), 4.02 (d, J = 7.58 Hz, 2H), 7.30-7.37
(m, 1H), 7.37-7.49 (m, 3H), 7.84-7.89 (m, 1H).

Ao 1.138: 2-(((1s,4s)-4-((5-WE-4-HL-3-n-EH-1-¥ & Z-1-) WD A S Z D) | Z Ao} EXL (3}

AxolddAe ZFEZAY tert-F49 2-(((1s,4s)-4-((5-HER-3-wd-4-F I-1H-9| 2} Z-1-D)HEH A E 2
Al

) HEA oA EH O E H tert-HE 2-(((1s,4s)-4-((3-B2R-5-H8-4-Hd-11-3| g} ZFH-1-) e H A F =23
A)HEAD oA E O E, @ n-EHRECZRE, BA SFES A 1.1079] 71A"E AT FAGE S o
|35t 53

LCMS m/z = 433.3 [M+H]"; '"H NMR (400 MHz, DMSO-ds) & ppm 1.26-1.50 (m,
8H), 1.43 (s, 9H), 1.66-1.78 (m, 1H), 1.97-2.09 (m, 1H), 2.30 (s, 3H), 3.39 (d, J = 6.82 Hz, 2H),
3.94 (s, 2H), 4.06 (d, J = 7.58 Hz, 2H), 7.30-7.50 (m, 3H), 7.74-7.85 (m, 2H).

AAld 1.139: 2-(((1s,4s)-4-((3-(3-E 224 d)-5-vE-4-H d-1-F &}ZE-1-L) WD) A| S 2 A ) o] AT ) o} A
E2 (3EE 66)2 Az
214

ol dAA e EEEAM tert-HE 2-(((1s,4s)-4-((5-B 2R -3-v| & -4-3 J-11-9] &} Z-1-) W D) A &
) EAD A EHCIE B tert-F2 2-(((1s,4s)-4-((3-B2ZR-5-v|g-4-7 d-1H-] Z}E-1-) W &) A =2

1%
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[1505]

[1506]

[1507]

[1508]
[1509]

[1510]

[1511]

[1512]

[1513]

[1514]

[1515]

[1516]

SSS0dl 10-1707247

AyrFEADOAECE, B 3-SREAdREde R, A stgE (EEE 2709 Aol EA T oshih&
AAlel 1,107 71" A3t FARE S o83kl F5sElt

LCMS m/z = 453.3 [M+H]"; 'H
NMR (400 MHz, DMSO-ds) & ppm 1.33-1.54 (m, 8H), 1.73-1.81 (m, 1H), 2.06-2.15 (m, 1H), 2.20
(s, 3H), 3.43 (d, J = 6.82 Hz, 2H), 4.00 (s, 2H), 4.06 (d, J = 7.58 Hz, 2H), 7.16-7.29 (m, 5H), 7.31-
7.43 (m, 4H).

A Ao 1.140: 2-(((1s,4s)-4-((5-(3-ZF o 29| d)-3-v&-4-F d-11-9] g} Z-1-) W e ) A| 2 & 2 ) 1| E A ) o}
AEA (33HE 67)9] A*

ol g A e E3dEZA tert-FE 2-(((1s,45)-4-((5-E2E-3-vEH-4-HHd-11-F &} E-1-d)HEH A 22
AW EAD LA HOIE 2 tert-F8 2-(((1s,4s)-4-((3-BE2E-5-mE-4-Hd-11-3 &} E-1-)HE) A FZ2 9
A)HEAD A EHOIE, W 3-ZFQZALREACZRE, x4 SFHE (EHE 2719 AX)AEA F hhHE
AAle 1.10790 71A1E AT FAFGE BHE o] &3t 53U

:\9_

LCMS m/z = 437.2 [M+H]"; 'H
NMR (400 MHz, DMSO-de) § ppm 1.04-1.20 (m, 4H), 1.22-1.37 (m, 4H), 1.56-1.64 (m, 1H), 1.86-
1.96 (m, 1H), 2.21 (s, 3H), 3.22 (d, J = 6.82 Hz, 2H), 3.91 (d, J = 7.53 Hz, 2H), 3.91 (s, 2H), 7.04-
7.29 (m, 7H), 7.41-7.50 (m, 2H).

Ao 1.141: 2-(((1s,4s)-4-((3-(3-ZF o 29| d)-5-v & -4-F I-11-9] g} Z-1-) W e ) A| 2 & 2 )i E A ) o}
A EA (33HE 68)9] A*

AolgdA ] EFERA tert-FE 2-(((Is,4s)-4-((5-HRZR-3-mE-4-5d-1H-7) &} Z-1-d) WA Z =
A EAD oA O] E 2 tert-HE 2-(((1s,45)-4-((3-B 2 E-5-vd-4-dd-11-¥] g Z-1-L) W e)H A| S =2 )
AW EAD LA H O E, ¥ 3-ZFoddREMNoZRE ¥4l 3FE (EYH 2719 X4 EA F shbhS
Ao 1.107e 7141 A2 FARE BHE o] 835t 53

:\9_

LCMS m/z = 437.2 [M+H]"; 'H
NMR (400 MHz, DMSO-ds) 8 ppm 1.33-1.54 (m, 8H), 1.71-1.81 (m, 1H), 2.05-2.15 (m, 1H), 2.19
(s, 3H), 3.42 (d, J = 7.07 Hz, 2H), 4.00 (s, 2H), 4.06 (d, J = 7.58 Hz, 2H), 6.99-7.08 (m, 2H), 7.12-
7.21 (m, 3H), 7.23-7.44 (m, 4H).

Al 1.142: 2-(((1s,48)-4-((5-(3-FRZ-2-EF 2 29 d)-3-W e -4-H <d-1H-F & Z&-1-d ) ) A S =
Yl EAD A EAL (85HE 69)9] Az

Aol A EFFRAL tert-t8 2-(((Is,4s)-4-((5- B2 R-3-H 43 - 1fi-3 2} 5-1-9D) | &) A 2 2
A)HEADSHAECIE B tert-8 2-(((1s,ds)-4-((3-BE 5 -5 P4 I-11f-3] 2} -1-2) ¥ &) A 2 2 9]
WEADAEClE, % 3-FEo-ETeRddnEtonye, B4 G (24 249 AXlgA
Shg Aol 110790 Z1AE A3 fARE THE olg3te] S5

ruz mz

)

O{N mz _& :\9

LCMS m/z = 470.1 [M+H]"; '"H
NMR (400 MHz, DMSO-dg) § ppm 1.00-1.21 (m, 4H), 1.22-1.37 (m, 4H), 1.55-1.72 (m, 1H), 1.89-
2.00 (m, 1H), 2.24 (s, 3H), 3.21 (d, J = 6.82 Hz, 2H), 3.67 (d, J = 7.58 Hz, 2H), 3.91 (s, 2H), 7.03-
7.11 (m, 2H), 7.14-7.39 (m, 6H).

AAle] 11430 2-(((1s,48)-4-((3-(3-F22-2-ZF 2 29 d)-5-vE-4-Hd-11-F &E-1-L )W) A F 29
A EAD LA EAL (3HE 70)9] A=

Aol Aol E3EZA 9 tert-FE 2-(((1s,45)-4-((5-BE2E-3-wE-4-Hd-11-F &Z-1-d)HeH A &2
v EADOIAH O E H tert-HE 2-(((1s,4s)-4-((3-EZ2E-5-HE4-Hd-10-T & Z-1-HH e H A S 2 &)
A EAD A O E, H 3-FER2-2-ZForvdRENoRRE, ¥A 3TE (¥ 2789 HdXeldEA
% S AAld 1.10790 71Al" AT FARE WS o] &3t 58
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[1517]
[1518]

[1519]

[1520]

[1521]

[1522]

[1523]

[1524]

[1525]

[1526]

[1527]

[1528]

[1529]
[1530]

SSS0ol 10-1707247

LCMS m/z =470.1 [M+H]"; 'H
NMR (400 MHz, DMSO-ds) § ppm 1.32-1.54 (m, 8H), 1.70-1.81 (m, 1H), 2.04-2.14 (m, 1H), 2.30
(s, 3H), 3.42 (d, J = 6.82 Hz, 2H), 3.9 (s, 2H), 4.08 (d, J = 7.58 Hz, 2H), 7.05-7.11 (m, 2H), 7.16-
7.34 (m, 4H), 7.48-7.56 (m, 2H).

AAlel 1,144 2-(((1s,49)-4-((5-(2-FF L 239d)-3-vd-4-H - 1-¥] etZ-1-D) | &) A F 28 ) vl 5] ) of
AEA (BHehE 719 A=

ARl ZAA ] EFEEAY tert-FE 2-(((1s,48)-4-((5-BE 2 E-3-HE-4-Hd-1H-9 gE-1-d) WA ==

O

v EAD A EOIE E tert-HE 2-(((1s,4s)-4-((3-B2E-5-HE-4-HI-10-T| g} Z-1-) e A F 29
A HEADOIAEH O E, W 2-ZF 0 2rdRELCZHE 1Al SFE (FElE 279 Ao EA F )=
A Ao 1,107 71%H%4_ AT AR IS o] &3te] 53518l

LCMS m/z = 437.3 [M+H]"; 'H
NMR (400 MHz, DMSO-ds) 8 ppm 1.02-1.19 (m, 4H), 1.22-1.35 (m, 4H), 1.88-1.98 (m, 1H), 2.05-
2.14 (m, 1H), 2.24 (s, 3H), 3.42 (d, J = 7.07 Hz, 2H), 3.99 (s, 2H), 4.07 (d, J = 7.58 Hz, 2H), 7.03-
7.10 (m, 2H), 7.12-7.39 (m, 6H), 7.43-7.54 (m, 1H).

A e 1.145: 2-(((1s,4s)-4-((3-(2-ZF o 29| d)-5-v&-4-F I-11-9] g} Z-1-) W e ) A| 2 & 2 )i E A ) o}
HEA (& 72)9 A%

ol gdAe] E3dEZA tert-FE 2-(((1s,45)-4-((5-E2E-3-vE-4-HLd-11-F &} E-1-d)HE) A 22
AW EADOIAHOIE 2 tert-F8 2-(((1s,4s)-4-((3-HE2E-5-mE-4-Hd-11-7 &}E-1-)HE) A FZ 9
A EADSIAEHCIE, W 2-ZR 2 dR Ao RNY, ¥A IFE (EE 2719 HAX|AEA T shh <
AAle 1.10790 71A1E AT FARgE BHE o] &3t 58T

:\9

LCMS m/z = 437.3 [M+H]*; 'H
NMR (400 MHz, DMSO-dg) 8 ppm 1.35-1.53 (m, 8H), 1.72-1.80 (m, 1H), 2.04-2.14 (m, 1H), 2.30
(s, 3H), 3.41 (d, J = 7.07 Hz, 2H), 3.99 (s, 2H), 4.07 (d, J = 7.58 Hz, 2H), 7.03-7.10 (m, 3H), 7.12-
7.38 (m, 6H).

A 1.146: 2-(((1s,4s5)-4-((5-(2,3-UZF 2 2Hd)-3-H e 4-H d-1lI-T| g} Z-1-d) v e H A Z 2 N 2)
A O EAL (313HE 73)9] Az

ol A EFEEM tert-H8 2-(((1s,4s5)-4-((5-B2E-3-vE-4-Hd-11-¥| g}Z-1-L) &) A| &
‘)Uﬂ AolAElolE E tert-FE 2-(((1s,4s8)-4-((3-E 2 2-5-Hd-4-F d-1H-9 & Z-1-9) WD) A S 2 &)
YHIEADOAEOIE, 2 2 3-UEF2HdREMNo2RE, A4 3FqE (B8 2709 x4 A 5
S A 1.1079 71" A fARSE WS o] 8ste] 5.

2l

I

>~>~1v

_Hu

3

fnﬁﬂai

LCMS m/fz = 4552
[M+H]"; 'H NMR (400 MHz, DMSO-ds) § ppm 1.04-1.22 (m, 4H), 1.24-1.38 (m, 4H), 1.58-1.70
(m, 1H), 1.88-1.98 (m, 1H), 2.24 (s, 3H), 3.23 (d, J = 6.82 Hz, 2H), 3.92 (s, 2H), 3.98 (d, /= 7.58
Hz, 2H), 7.05-7.39 (m, 8H).

AAle 1,147 2-(((1s,45)-4-((3-(2,3-0 & F 2. 23 d)-5-Hd-4-H d-11-9 - ZE-1-d) )W H A F 23 4])
A EAL (313HE 74)9] Az

ol A EFEZM tert-H8 2-(((1s,4s5)-4-((5-B2E-3-v|E-4-Hd-11-¥| g}ZE-1-L) &) A| &
‘)Uﬂ ADobAHIOIE D tert-5-9 2-(((1s,4s)-4-((3-B 2R -5-W&d—4-5 J-1H-9| 2} Z-1-D) v &) A| S 2 3]
YHEAD A EOE, @ 2 3-TIZFo2ddREAo=RE 1A 3FE (289 2709 Yxo)d4dA =
WS AAd 1.1079 71" A fARSE WS o] 83ste] 5.

2l

I

>~>~1v

_Hu

=l

fnﬁﬂai

LCMS m/z = 455.2
[M-+H]'; 'H NMR (400 MHz, DMSO-ds) 8 ppm 1.33-1.53 (m, 8H), 1.72-1.81 (m, 1H), 2.04-2.14
(m, 1H), 2.29 (s, 3H), 3.42 (d, J = 6.82 Hz, 2H), 3.9 (s, 2H), 4.08 (d, J = 7.58 Hz, 2H), 7.01-7.35
(m, 8H).

AA e 1.148: 2-(((1s,4s)-4-((5-9 EA]-3,4-T)Hd-1H-T] &} Z-1-A) W) A| F 22 W E A ) o} M EAL (33HE
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[1531]

[1532]
[1533]

[1534]

[1535]
[1536]

[1537]

[1538]
[1539]

[1540]

SSS0ol 10-1707247

81)9 A%

g&ak (4 nL) F tert-FE 2-(((1s,48)-4-((5- FA]-3,4-H i d-1H-T| &-E-1-)H D) A S 28 ) v FA] ) o}
AEOIE (100 mg, 0.20 mmol)e] €] HIREA (24.0 mg, 0.20 mmol), EIEZ7|A(Eg Az~ {J_)JE-%E}
H

(22.8 mg, 0.20 mmol) 2 K,C05 (2 M 4, 0.2 mL)S H7betgth. Whe Z3ES mlo]ma R ¢ o]
2 4 AF Bt FEET. S ERES
24 16 AIE B Ak, EFES

23 F b WA TAZA 59T

o¥sla, FEFEAFT. FFES HCL ﬂﬁﬂ F4M, 5nl)ZE
FEA7]1aL, HPLCE AAste] EA 3keteE (Helg 2719 Y=ol

i\
>
\

LCMS
m/z=449.3 [M+H]"; '"H NMR (400 MHz, DMSO-d)  ppm 1.15-1.42 (m, 8H), 1.35 (t, J=7.35 Hz,
3H), 1.66-1.75 (m, 1H), 1.87-1.95 (m, 1H), 3.02 (q, /= 7.35 Hz, 2H), 3.35 (d, J = 6.82 Hz, 2H),
3.99 (s, 2H), 4.08 (d, J = 7.58 Hz, 2H), 7.08-7.32 (m, 8H), 7.40-7.48 (m, 2H).

AAld 1.149:  2-(((1s,4s)-4-((5-(EE] 2)-3,4-t) A d-1H-7 & Z-1-D) W& ) A S 2 & 2 ) o] E-A] Yo} H| E 2L
(3}3HE 88) 9 A=

g2k (4 mL) T XA AAY EFEZAM tert-FE 2-(((1s,4s)-4-((5-(NEE 2)-4-2 2 =-3-9<d-1H-
v gE-1-d)HeED) A EF 2 ) HEA]) oA H ol E B tert-58 2-(((1s,4s)-4-((3-(EE 2)-4-2 2 =-5-7d-
1H- Aﬂ‘r*—l A)we) Al F 2 ) HEAD oA H O E (100 mg, 0.18 mmol)e] &No] B2 (21.9 mg, 0.18
mol), HEH/A(EFAIEAA)ZEE (22.8 mg, 0.20 mmol) Z K.CO; (2 M F4, 0.2 nL)S H7stgh.
bS EES wlolaRYolr sho] 150TE 4 AIZF B¢t 7Fdsdn. wbs EFES o¥sta, sFAFT.
FAFES HCL (&2 5 4 M, 5 nl)& AollA 16 AF B¢ Ak, EFES 5FA17]1aL, HPLCE FA
o A FE (FE 209 AXgEA T shhS WA uA=A F580.

2

F}Oﬁ

~

ot

al
al

LCMS m/z = 465.2 [M+H]"; "H NMR (400 MHz,
DMSO-ds) 8 ppm 1.05-1.36 (m, 8H), 1.24 (t, J=7.33 Hz, 3H), 1.56-1.65 (m, 1H), 1.87-1.99 (m,
1H), 2.92 (q, J = 7.33 Hz, 2H), 3.20 (d, J = 6.82 Hz, 2H), 3.91 (s, 2H), 3.94 (d, J = 7.58 Hz, 2H),
7.07-7.31 (m, 8H), 7.38-7.45 (m, 2H).

Al 1.150:  2-(((1s,48)-4-((5-( € E] 2 )-4-(3-H 5 A # &) -3-# -1~ &E-1-I) D) A Z2 &2 v &
ADOLAIEAL (35 89)9] A%

Aol EFERAM tert-FE 2-(((1s,4s)-4-((5-(NHE] 2)-4-2 ¢ =-3-d| d-1H-9 2} =-1-d) &)
)l & 1) LA EIOlE W tert-FE 2-(((1s,45)-4-((3-(€E] 2)-4-2 Q0 ©=-5-H - 1H-T] &} Z&-1-4 ) o
A EA A EH O E, B 3-WEAHIREANCZRE ¥A IFE (2 E 279 9x ol A
Z owr ) A 1.1499] VH% A7} AR S o] &3t 53181

LCMS miz = 4953
[M+HT"; "H NMR (400 MHz, DMSO-ds) § ppm 0.96 (t, J = 7.33 Hz, 3H), 1.32-1.55 (m, 8H), 1.70-
1.81 (m, 1H), 2.15-2.25 (m, 1H), 2.53 (q, J = 7.58 Hz, 2H), 3.42 (d, J = 7.07 Hz, 2H), 3.70 (s, 3H),
4.00 (s, 2H), 4.28 (d, J = 7.58 Hz, 2H), 6.79-6.95 (m, 4H), 7.21-7.32 (m, 3H), 7.33-7.40 (m, 2H).

AAle] 1.151: 2-(((1s,45)-4-((4-(3-FF 2L 2-5-HEAH H)-5-(HEE 2 )-3-H d-1l-F &FZ-1-d) e A &
22 EA oA EAL (33HE 93)9] A%

O2Ak (3 ml) F YXolAdAAY EFERZAY tert-H9 2-(((1s,4s)-4-((4-2. 0 =-5-(H ¥ £ )-3-3 d-1H-
ggtE-1-d)me) A F 2 W EAD oA H o E F tert-F8 2-(((1s,4s)-4-((4-2 9 =-3-(W D E] 9 )-5-3d-
-9 8&-1-) M)A ZF 22 ZEAD oA H o] E (100 mg, 0.18 mmol)e] fdo] 3-ZF 0 2-5-HEAF LR
24k (30.6 mg, 0.18 mmol), BHIEZ7|=(Eddx~3)ZekF (20.8 mg, 0.20 mmol) F K,C0; (2 M 54, 0.2

) A7bShdTh W RS vhelazeloln shl 150CE 4 AR B ALHAt. wg EFEE olx
S, FEAAT. AFEL ML (954 F 40, 5 ul)= AeolA 16 A% 5 Aelshadry. ERTL 5
B (29 209 AMIYAA F b WA wARN S5},

Al7]13L, HPLCZ A At ®A 3hgh
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[1541]

[1542]

[1543]

[1544]

[1545]
[1546]

[1547]

[1548]

[1549]

[1550]

[1551]

[1552]

[1553]

SSS0dl 10-1707247

LCMS m/z = 499.2 [M+H]"; 'H
NMR (400 MHz, DMSO-ds) 8 ppm 1.31-1.56 (m, 8H), 1.62-1.82 (m, 1H), 2.12-2.24 (m, 1H), 2.17
(s, 3H), 3.35 (d, J = 6.95 Hz, 2H), 3.54 (s, 2H), 3.72 (s, 3H), 4.27 (d, J = 7.58 Hz, 2H), 6.60-6.70
(m, 2H), 6.75-6.87 (m, 2H), 7.19-7.41 (m, 4H).

Ao 1.152: 2-(((1s,45)-4-((3-oE-4-(3-H EA| H D) -5-# d-1H-3] & Z-1-L) W) Al F 2 &8 2 W F-A] ) o} A
EAF (35 98)9 Az
GA A: 5-ollE-3-wl -1 2t &) Al

F B2 (10 nL) F oMAEHE (10 g, 83 mmol)e] fMo] o= &bl 0ColA LilMDS (85.0 mL, THF =
1.0 M, 85.0 mmol)E& AIHAE Fal Hr/rekdet. 5 & ¥, Z299d FZF o= (7.70 g, 83 mmol)E A&

A& T3 e el H7FsI . WERE 10 i $Fol AlASkaL, AcOH (2 mL), EtOH (50 mL), % 3=k F-3}&
(8.35 g, 116 mmol)S H7FsITE. ZFES 2 Az & 73, AHE €4S 1.0 M NaOH & 7}
sk, EtOAc®E FZFaba, A= AlFskaL, MgSo, AollA HxA7]a, sHAZY. IRess A87r 24 23

azniEadsE Al T4 ST FU AN oA (12.05 HEA S5

LCMS m/z = 173.3 [M+H]"; "H NMR (400 MHz, DMSO-ds) § ppm 1.23
(t,J=7.58 Hz, 3H), 2.64 (q, J = 7.07 Hz, 2H), 6.46 (s, 1H), 7.20-7.52 (m, 3H), 7.77 (d, J= 632 Hz,
2H), 12.55 (s, 1H).

| B: 4-B 2 R-5-o"9-3-Hd-11-¥] 2} & 2] A%,

DCM (150 mL) = 5-olg-3-#Hd-1H-92}= (10.0 g, 58.1 mmol)e] &Mo] BE (9.28 g, 58.1 mmol)S 0TColA
A7bslder. HEEES O 2EdA 30 Bt wwtela, AESA] AolA 2 AF EoF wRke the, §4
NaS0; & (10 % wt, 10 mL) o2 AASFAT. DIME AAsIL, FFES EtOAcR FEt1, =2 AHs

aL, NgSOy ZdolA AxA7la, sHAZT. ARes durt A 21 ARvtEady e AAste] #4) sees

i, %
4 AR (9.5 =N FEH

LCMS m/z =250.9 [M+H]";
'H NMR (400 MHz, DMSO-d) & ppm 1.22 (t, J=7.58 Hz, 3H), 2.66 (q, J=7.58 Hz, 2H), 7.40-
7.56 (m, 3H), 7.82 (d, J=7.58 Hz, 2H), 13.15 (s, 1H).

A C: A x| o]d A A <] THEEA Y tert--g

2-(((1s,4s)-4-((4-B 2R -3-o d-5-sd-1H-¥| e}E-1-D) &) A S 2 w5 A oA H o] E Bl tert-H-& 2-

(((1s,4s)-4-((4-B 2 R-5-o-3-7 d-1H-9| 2} Z-1-L) W) A ZF 2 A 2w FE A oA Bl o] E 9] A2

DMF (5 mL) & 4-HEX-5-oe-3-Hd-10-¥&=F (3.0 g, 11.95 mmol)e] &do] FASIUEF (0.287 g,

11.95 mmol)ell o]ofA] tert-F& 2-(((1s,4s)-4-(EASAIHE) A ZZ )W EA]) oA HOIE (4.93 g, 11.95

mmol) S 7t tt. WHEES 45CoA ¥ 71Estdnt. & (2 mb)E AATE & 1% ES EtOAc®E F&3}
, R MHEAL, NgS0o, delA Ax:AZIAL, sFAZT. IARES AUt A 23] aRvEIgeE A

stol A shgtE (Aol AA e Ed=)S FHE A (4.5 g)2A F533AH.

al

LCMS m/z = 491.2 [M+HJ"; '"H NMR (400 MHz, CDCl3) 8 ppm 1.25 (t, J = 7.20 Hz, 3H), 1.31-1.43
(m, 4H), 1.49 (s, 9H), 1.51-1.60 (m, 4H), 1.76-1.90 (m, 1H), 2.12-2.24 (m, 1H), 2.72 (g, J = 7.75
Hz, 2H), 3.46 (d, J = 6.82 Hz, 2H), 3.92 (s, 2H), 4.01 (d, J = 7.58 Hz, 2H), 7.31-7.43 (m, 3H), 7.86
(d, J=17.33 Hz, 2H).

A D 2-(((1s,4s)-4-((3-o -4 (3~ EA) 3 ) -5~ D -1H-9 2} =-1-) v &) A S 28 A ) | EA] ) o} A EAL )
A Z

Aol AA Y EFEZA tert-5E 2-(((1s,45)-4-((4-B 2R -3-d-5-5 d-11-¥ g}E-1-L ) WEH A E =
)W EAD oA E O E H tert-FE 2-(((1s,45)-4-((4-H 2R -5-&-3-F d-1l-3] ZZ-1-L) W) A| ZF =2 &)
AW EA]) oA HOIE (100 mg, 0.20 mmol)e] &o] 3-w|EAHLEEA (30.2 mg, 0.20 mmol)E H7}38kaL,
HEgd7A(EgddEAd)ZeHE (23.1 mg, 0.20 mmol), KL03 (2 M =4, 0.5 mL) 2 &2k (3 nl)S wlo]
ﬂiﬂlO]H sl 150C= 4 AIZF <t 7Fdeiqleh. whe E3tES of9stal, wFAAT. FFES O (Y%
A AN, 5 al)E A2elA 10 A ¢ At ERES #FA71aL, HPLCE AAste] ®Al shehE



[1554]

[1555]

[1556]

[1557]
[1558]

[1559]

[1560]
[1561]

[1562]

[1563]
[1564]

[1565]

[1566]

SS=S0ol 10-1707247

(Fele 27)e] A EA & shhS WA Al (13.5 mg) =AM TS5

LCMS m/z = 463.3 [M+H]"; '"H NMR (400
MHz, DMSO-ds) § ppm 1.01-1.18 (m, 4H), 1.12 (t, J = 7.58 Hz, 3H), 1.22-1.35 (m, 4H), 1.54-1.68
(m, 1H), 1.87-1.98 (m, 1H), 2.63 (q, J = 7.58 Hz, 2H), 3.20 (d, J = 6.82 Hz, 2H), 3.58 (s, 3H), 3.90
(d,J =7.32 Hz, 2H), 3.91 (s, 2H), 6.55-6.74 (m, 3H), 7.10-7.17 (m, 2H), 7.22-7.28 (m, 2H), 7.36-
7.44 (m, 2H).

AAld 1.153: 2-(((1s,4s)-4-((3-o1€-4,5-t]H d-1H-F &E-1-D) W) A S22 H EA ol EAL  (3}3HE
100) 2] Alx

HxelddANe] EFEZAY tert-FE 2-(((1s,4s)-4-((4-B 2R -3-o&-5-F d-1-T &Z-1- ) A E=
)W EAD oA EIOE H tert-FE 2-(((1s,45)-4-((4-H 2R -5-&-3-F d-1l-3] ZE-1-L) W) A| E =¥
A)HEAD A EHCIE, B AdREANCZRE, BA IFE (FE 279 A oPAAA F shhHE Al
1.152¢] 714" A FARSE WS o] g3t 53T

LCMS m/z = 433.3 [M+H]"; '"H NMR (400 MHz,
DMSO0-ds) § ppm 1.01-1.16 (m, 4H), 1.11 (t, J = 7.58 Hz, 3H), 1.22-1.34 (m, 4H), 1.55-1.66 (m,
1H), 1.83-1.96 (m, 1H), 2.60 (q, J = 7.83 Hz, 2H), 3.20 (d, J = 6.82 Hz, 2H), 3.90 (s, 2H), 3.94 (d, J
=7.33 Hz, 2H), 7.04-7.26 (m, 5H), 7.35-7.57 (m, 5H).

Ao 1.154: 2-(((1s,4s)-4-((5-°o€-3,4- 9 I-11-F &} E-1- L) WD A S22 U EA) oA EAL  (8H3=
101)9] A=

Aol dAe] ZIERZA tert-FE 2-(((1s,4s)-4-((4-B 2R -3-9&-5-Hd-1H-T FZ-1-d) | eH A F =
W EAD A EOIE H tert-HE 2-(((1s,4s)-4-((4-B2R-5-o&-3-Hd-10-T| g} Z-1-) e H A S =¥
AW EAD A H O E, B HdrEAoZREY, HA FFES HAAA 1.1520] 71A"H AT FAGE HHE o
sl 5313t

LCMS m/z = 433.3 [M+H]"; "H NMR (400 MHz, DMSO-ds) 8 ppm 1.02 (t, J = 7.58 Hz, 3H),

1.30-1.57 (m, 8H), 1.72-1.83 (m, 1H), 2.08-2.18 (m, 1H), 2.59 (q, /= 7.49 Hz, 2H), 3.44 (d,J =
7.07 Hz, 2H), 4.00 (s, 2H), 4.03 (d, J= 7.33 Hz, 2H), 7.15-7.25 (m, 4H), 7.28-7.47 (m, 6H).

oo

AAE 1.155:0 2-(((1s,4s)-4-((3-9&d-4-(3-ZF 2 2 d)-5-Hd-1H-¥ & Z=-1-d) v e H A F 2 8 2 ) | EA] ) o}
AEA (335 102)9] A%

Aol AR EFEZAM tert-Fd 2-(((1s,4s)-4-((4-B 2 R-3-o &-5-F d-1H-T g} Z-1-) veH A =
A EAD LA EIO]E H tert-58 2-(((1s,4s)-4-((4-BEZE-5-o&-3-# d-11-¥] 2} Z-1-)reH A =3
Ay EA oA H O E, W 3-ZFRdduEo 2 RE BA FE (HYH 279 XA A T hhS
AAlef 1.1520 71A1E AT FARGE BHE o] &3t 53U

:L

LCMS m/z = 451.3 [M+H]"; 'H
NMR (400 MHz, DMSO-dg) § ppm 1.00-1.19 (m, 4H), 1.12 (t, J = 7.45 Hz, 3H), 1.21-1.35 (m, 4H),
1.53-1.64 (m, 1H), 1.88-1.98 (m, 1H), 2.64 (q, J = 7.58 Hz, 2H), 3.20 (d, J = 7.07 Hz, 2H), 3.91 (d,
J=17.33 Hz, 2H), 3.91 (s, 2H), 6.80-7.02 (m, 3H), 7.22-7.46 (m, 6H).

Ao 1.1560 2-(((1s,48)-4-((5-91E-4-(3-EF L 23 d)-3-d d-1- 2} Z-1-) W &) A| F 2 & 2) | FA] ) o}
AEAE (8}3F= 103)9] A=

Aol AR EFEZAM tert-Fd 2-(((1s,4s)-4-((4-B 2 R-3-o &-5-F d-1H-T g} Z-1-) veH A E =
A EAD LA EIO]E B tert-F8 2-(((1s,4s)-4-((4-BHEZE-5-o&-3-# d-11-¥] 2} Z-1-) v eH A =8
A)uEAD O H O E, Y 3-EFRAIHEORZRE, ¥A SFE (EHH 249 9 ddA T shh=
Ao 1.1520 71A1E AT FAgE BHE o] &3te] 58T

:L

LCMS m/z =451.3 [M+H]"; 'H
NMR (400 MHz, DMSO-de) 8 ppm 1.03 (t, J = 7.58 Hz, 3H), 1.34-1.56 (m, 8H), 1.74-1.82 (m, 1H),
2.09-2.18 (m, 1H), 2.63 (q, J = 7.58 Hz, 2H), 3.44 (d, J = 7.07 Hz, 2H), 4.00 (s, 2H), 4.04 (d, J =
7.33 Hz, 2H), 6.95-7.04 (m, 2H), 7.10-7.18 (m, 1H), 7.18-7.33 (m, 5H), 7.37-7.45 (m, 1H).
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[1567]

[1568]

[1569]
[1570]

[1571]

[1572]
[1573]

[1574]

[1575]

[1576]

[1577]

[1578]
[1579]

SS=S0dl 10-1707247

AP ] o 1.157:  2-(((1s,4s)-4-((3-E-4-(2-ZF ¢ 2-3-W| EA Hd)-5-F I-1H-3] &} Z-1-L) W e A| Z = &)
YHIEAD LA EAL (835 104)9] A%

HolgAA e THEZMY tert-FE 2-(((1s,48)-4-((4-BEZE-3-o| -5~ d-1H-F & E-1-d) v eDH A F =2
A EADoLAEO]E 2 tert-F-9 2-(((1s,4s)-4-((4-B2E-5-o|d-3-3 I-11-¥| &} Z-1-A) &) A Z 23
YHEAD A H O E, 2 2-ZT R0 2-3-WEAF YR EMNORZRE, FA FFE (P 2719 X1 EA
shb)S Aol 1.152¢] 7]A1E AT Ak BHES o] &3t 533,

m)

ofN mz 1% o

LCMS m/z = 4813
[M+HT"; "H NMR (400 MHz, DMSO-ds) 8 ppm 1.06 (t, J = 7.58 Hz, 3H), 1.06-1.19 (m, 4H), 1.26-
1.39 (m, 4H), 1.54-1.63 (m, 1H), 1.88-1.98 (m, 1H), 2.64 (g, J = 7.41 Hz, 2H), 3.19 (d, J= 6.82 Hz,
2H), 3.77 (s, 3H), 3.96 (d, J = 7.58 Hz, 2H), 3.99 (s, 2H), 6.95-7.04 (m, 2H), 7.18-7.29 (m, 3H),
7.32-7.42 (m, 3H).

AAd 1.158:  2-(((1s,48)-4-((5-9&-4-(2-ZF 9 2-3-1| EA g d)-3-H d-1H-9 &} Z-1-d) w| &) A| Z 2 3
)W EAD A EAL (3F8HE 105)9] Al
Y1 A Ae] EFEZAY tert-FE 2-(((1s,4s)-4-((4-HE2H-3-o| &-5-H d-1H-T| & E-1-HHE)H A F =2
A HEA LA B E D tert-FE 2-(((1s,4s)-4-((4-H 2 W -5-&-3-|d 1H—u43}+—1—°‘)1]ﬂ WA EF2 3
ADHHEAOIAH O E, @ 2-ZF 0 2-3-v|EAFHIREANCEZRE EA 3gE (g9 2719 f1X o)A A
Z i) & AAld 1.152¢] 71AlE A2 FARgE WHE o] 88t 53T

LCMS m/z=481.3
[M+H]"; 'H NMR (400 MHz, CD;0D) & ppm 1.24 (t, /= 7.58 Hz, 3H), 1.32-1.70 (m, 8H), 1.85-
1.99 (m, 1H), 2.15-2.27 (m, 1H), 2.65 (q, J = 7.45 Hz, 2H), 3.53 (d, J = 7.07 Hz, 2H), 3.87 (s, 3H),
4.07 (s, 2H), 4.10 (d, J=7.71 Hz, 2H), 6.68-6.74 (m, 1H), 7.04-7.10 (m, 1H), 7.18-7.24 (m, 2H),
7.29-7.38 (m, 2H), 7.45-7.55 (m, 2H).
AAle] 1.159: 2-(((1s,4s)-4-((4-(2,3-4&EF 25 d)-3-o &-5-H d-1-F| g Z-1-DHH ) A S22 v &=

ADOFAIEAL (B 106)2] A%
A1 AA ] EFEEA tert-FE 2-(((1s,4s)-4-((4-H 2R -3-o&-5-7 d-1H-T] 2}E-1-D) D) A F =2
<l

) wEAD oA E O] E B tert-HE 2-(((1s,4s)-4-((4-B 2R -5-o&-3-H d-1H-3] g} =-1-L ) H &) A| S 2 I
AW EADoAE O E, H 2 3-UZFoRHdBEANCRRE EA IFTE (P 279 XA A F 3t
S AAd 1.1520] 71AE AR FAe IS o] 835l 5318t

LCMS m/z = 469.3
[M+HT'; "H NMR (400 MHz, DMSO-ds) 8 ppm 1.00 (t, J = 7.45 Hz, 3H), 1.03-1.13 (m, 4H), 1.22-
1.32 (m, 4H), 1.54-1.65 (m, 1H), 1.81-1.90 (m, 1H), 2.58 (q, /= 7.58 Hz, 2H), 3.18 (d, /= 6.82 Hz,
2H), 3.90 (s, 2H), 3.95 (d, J = 7.83 Hz, 2H), 7.07-7.14 (m, 1H), 7.19-7.32 (m, 3H), 7.36-7.58 (m,
4H).

AAlel 1.1600 2-(((1s,4s)-4-((4-(2,3-HEF 2 d)-5-ol &-3-9 d-1H-T] &} Z-1-d) M DH A S 2 A ) v =
AR EAE (313HE 107) 9] A%

ARlold @A o] ZFEZAY tert-Fd 2-(((1s,4s)-4-((4-B 2 H-3-9d-5-5 I-1H-¥ &FZ-1-d) e A F =
)| ZAD oA EO)E B tert-F8 2-(((1s,4s)-4-((4-B 2R -5-o&-3-| d-1H-9] g} =-1-d) W e A| =2 )
A)HEAD A HOIE, H 2 3-TEFF2AdRENoZRE A IFE (FE 279 fXe]ddx F )
)& Ao 1.1520] 71 A FARSE HPHS o] 83t 53T

LCMS m/z =469.3
[M+H]*; 'HNMR (400 MHz, CD;0D) 8 ppm 1.08 (t, /= 7.58 Hz, 3H), 1.38-1.68 (m, 8H), 1.85-
1.95 (m, 1H), 2.17-2.27 (m, 1H), 2.66 (q, J = 7.58 Hz, 2H), 3.53 (d, J = 7.07 Hz, 2H), 4.08 (s, 2H),
4.12 (d, J=7.58 Hz, 2H), 6.96-7.02 (m, 1H), 7.11-7.18 (m, 1H), 7.20-7.26 (m, 3H), 7.28-7.33 (m,
3H).

Ao 1.161: 2-(((1s,4s)-4-((3-ol2Z 284 5-T)H d-1-9 2 E-1-L) W) A| S22 W EA]) oA EAL (3}
E 112)9 A%
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[1580]

[1581]

[1582]
[1583]

[1584]

[1585]

[1586]

[1587]

[1588]
[1589]

[1590]

SSS0dl 10-1707247

Do aXed-3-d-11-TgE (15)9 Ax

A

F EF4d (5nl) F ofAEHAE (1.21 g, 10.07 mmol)e] & o} 3} 0TlA LilMDS (11.0 mL, THF
0 M, 11.0 mmol)E AHAAZE Z&] H7FeHT. 5 & & o]xKEd F&2do]= (1.073 g, 10.07 mmol)
Gl

= A2 S8 3 Hell Hrpstdict. WxE A ASE, AcOH (2 mL), EtOH (50 mL) 2 THF (5 mL)E #H7}38t
of 74 E3ES FAEAT. =gk F3E (2 nl, 10.07 mmol)S H7Eta, WFSES 2 Al7F Bl 873
Ark. Aeow YAANZ F, WEES FFA7IAL, EtOAcE FEIFL, daE AlFSkAL, NgS0y AelA dxAl
713, ARG, AFES AYrt A 29 FaEeEIRIR GAste] 14 setEs 7 oY (0.70 9=
Al 5T

LCMS m/z =187.3 [M+H]"; 'H
NMR (400 MHz, CDCls) 8 ppm 1.33 (d, J = 6.82 Hz, 6H), 2.94-3.13 (m, 1H), 6.38 (s, 1H), 7.17-
7.45 (m, SH), 10.14 (bs, 1H).

A B: 4-8 Q0 & -5-0|AX 2 -3 d-1H-FZE 9 A|x.

THF (20 mL) % & (20.00 mL) ¥ 5-°]AX2I-3-Hd-11-H2}F (0.64 g, 3.44 mmol)2] &qol ALoA &
LEIIGESF (0.515 g, 3.44 mmol) 220x= (1.308 g, 5.15 mmol), % wrakZHE (0.712 g, 5.15 mmol)S #H7}
it WESES 2 ARF Fo SRSta, Aoz YA, 10% A NapSO:E AA3T. f7] SE

et sholl AAS L, A FFES EtOAcE FEIIATY. #7] FEES Nall(0, €9, 42 AFska, Mgso,
Aol A AZAZ|AL, FEAAT. AFES Ayt A 728 gEeEadgaE GAste] FA IFFES Ty
MA (0.42 g)=A FE3GT.

LCMS m/z = 313.2 [M+H]"; '"H NMR (400 MHz, CDCl5) § ppm 1.17 (d, J = 7.07 Hz, 6H), 3.02
(A%, J=17.07 Hz, 1H), 7.23-7.32 (m, 3H), 7.60-7.67 (m, 2H), 11.81 (bs, 1H).

A C: YA AAY EFEZAY tert-FE 2-(((1s,45)-4-((4-2 2 =-5-0| A X 2 I-3-¥|d-1[I-¥] &} &-
1-d)EHAZF 22w EA) oA H O E L tert-34 2-(((1s,4s)-4-((4-8. Q2 E-3-0] A X 2 A -5-7d-1H-9] &}
Z-1-HeEHASZE ) v EA]) oA H o EQ] Az

DMF (5 mL) ¥ 4-29%-5-o|A~==Zd-3-7d-1H- AE} (0.35 g, 1.121 mmol)e] EHo Aor F23IUE
F (0.027 g, 1.121 mmol)S H7taksdch. wHEES Ao 1 A7F FoF wksla, tert-5F8 2-(((1s,4s)-
4-(EAS A W) A S ) v EA] ) olA gl o] E (0.463 g, 1.121 mmo)E H7F3IGITE. WHEES 50TolA 16
AZE Sk AAdEta, Ao® YA, B (2 mb)E AT, EFES EtOAcE FEFIAT. 7] F
EES NgS0y AollA AZRA7 L, sFAAY. JAFES At A 29 a=vEaga 2 ZAske 34 33

E (2%F9 fXolddAe £3E) Wek A (0.52 g)2A F5E3ISIT.

rulo

LCMS m/z = 553.2 [M+H]"; "H NMR (400 MHz,
CDCls) & ppm 0.99-1.20 (m, 4H), 1.25-1.42 (m, 4H), 1.46 (d, J = 7.20 Hz, 6H), 1.48 (s, 9H), 1.82-
1.94 (m, 1H), 2.07-2.19 (m, 1H), 3.16-3.28 (m, 1H), 3.45 (d, J= 7.07 Hz, 2H), 3.95 (s, 2H), 4.07 (d,
J=1.71 Hz, 2H), 7.30-7.46 (m, 3H), 7.63-7.79 (m, 2H).

A D 2-(((1s,4s)-4-((3-o] 2z 2 -4, 5-H A d-1H-T #HE-1-L) D) A SR D) v FA] ) opA| EALS] Al =

AR EZ (21,9 mg, 0.18 mmol), HAe]dAAe] EFEZAM ] tert-FE 2-(((1s,45)-4-((4-8. 2 =-5-0] &
ZeE-3-dd-1-9 g5 1-d)HMEDHA S 2 r S A oAl E 2 tert-F49  2-(((1s,4s)-4-((4-8.2 %=~
3-0|AX 2 H-5-Hd-1H-ZE-1-L) HED)H A FZ ) | E A o} A H o] E (100 mg, 0.18 mmol), EIEZ7|=(E
gedE2Aw)ZeHE (10.0 mg, 0.009 mmol), K,CO0s (2 M 474, 0.2 mL) 2 OS54 (4 ml) Y EFES vlo]a=
sk 7hgEigltt. ERES AFdeta, AT ARES HCL (HSA

FEA 7|4, IPLCE AAst] A 3 (2
=3kl

™

JolB ZAF dtoll 150CE 4 A
T 4 M, 5 mL)E A4 10 Al 5 Ay, EFES
25l 2719 x| dAA F Fh)S WA 1A (15.5 mg) A 53}

N

i
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[1591]

[1592]

[1593]

[1594]

[1595]

[1596]

[1597]

[1598]

[1599]

[1600]
[1601]

[1602]

[1603]

SS=S0ol 10-1707247

LCMS m/z = 447.3 [M+H]"; "H NMR (400 MHz, DMSO-ds) 8 ppm 1.05-1.15 (m, 4H), 1.17 (d, J =
6.82 Hz, 6H), 1.21-1.35 (m, 4H), 1.55-1.63 (m, 1H), 1.84-1.95 (m, 1H), 2.96-3.04 (m, 1H), 3.20 (d,
J=6.82 Hz, 2H), 3.91 (s, 2H), 3.93 (d, J = 7.58 Hz, 2H), 7.05-7.10 (m, 2H), 7.12-7.19 (m, 2H),
7.19-7.27 (m, 3H), 7.32-7.40 (m, 3H).

Al 1.162: 2-(((1s,48)-4-((4-(3-F 22 d)-3-Nd-5-H - 1H-3 &} Z-1-L)HE)A| F 2 &2 ) || FA] ) o} A]
EA (3FFE 1159 Ax

Al AR EFZRA tert-T8 2-(((1s,4s)-4-((4- B2 B-3-0] B-5-3) P 1H-3] 2} 5-1-2) ] &) A 2 =
) 5D EO S B tert-3E 2-((Is,4s)~4-((4-H 2 E-5-o] F-3-3] d-1H-3] e E-1-2) o ) Al 229
MBI E, 2 s-FueddrEtoniy, T4 8% (Fed 2ld gFol4AA F shhe
2 1152 AAE AT FARE HES el el S5ae,

LCMS m/z = 467.2 [M+H]"; 'H
NMR (400 MHz, CDCls) 8 ppm 1.08-1.23 (m, 4H), 1.21 (t, J = 7.58 Hz, 3H), 1.27-1.45 (m, 4H),
1.68-1.79 (m, 1H), 1.94-2.04 (m, 1H), 2.77 (q, J = 7.54 Hz, 2H), 3.31 (d, J = 6.57 Hz, 2H), 4.02 (s,
2H), 4.12 (d, J = 7.58 Hz, 2H), 6.88-6.95 (m, 2H), 7.06-7.23 (m, 5H), 7.35-7.44 (m, 2H).

AAldl 1.163: 2-(((1s,4s)-4-((4-(3-E 229 d)-5-o &-3-H d-11-F &}Z-1-d) W E) A| S22 ) W EA] ) o} A
EX (3EE 116)9 A%

ol dAA e TFEEZAM tert-FE 2-(((1s,45)-4-((4-B 2 R-3-&-5-Fd-11-¥ & Z-1-)WEH A =
AA)HEAD oA HOIE 2 tert-H¥ 2-(((1s,4s)-4-((4-B 2R -5-o&-3-5d-11-7| g}=-1-Q) &) A| Z = 3]
JHEAD oA H O E, B 3-E22AJdEEANCZRE, A sFE (FE 279 A4 AA F b
el 1.1520] 714" AT AR S o] 838t F5EkIT.

LCMS m/z = 467.2 [M+H]"; 'H
NMR (400 MHz, CDCL3) & ppm 1.13 (t, J = 7.52 Hz, 3H), 1.32-1.46 (n, 4H), 1.48-1.66 (m, 4H),
1.87-1.99 (m, 1H), 2.13-2.26 (m, 1H), 2.66 (q, J = 7.58 Hz, 2H), 3.52 (d, J = 6.69 Hz, 2H), 4.10 (s,
2H), 4.17 (d, J = 7.45 Hz, 2H), 7.02-7.08 (m, 2H), 7.18-7.38 (m, 7H).

A A] o 1.164:
2-(((1s,4s)-4-((4-(2,3-0ZF 2 2 d)-5-0] AZ 2 A -3-H - 1H-3 &} =-1-4) w DO A S 23 A | E 1] ) oM E
A (FEE 117)9 Az

Aol dA o] A tert-FE 2-(((1s,4s)-4-((4-2.2 g d-10-¥ g=-1-9)Mde)
A E2dA)HEA]) oA Eo]E H tert-F8 2-(((1s,4s)-4-((4-& E—S—O]izi -5-#d-11-9] 2}Z-1-9) ||
EDAIZ R EA oA E, B 2 3-UZFoadduEso 2 E, 4] IJFE (Raw 2719 o)A
AA F e AAld 1.16190 71AE A} FARE $HS o] 83t 53T

m
ﬂ”
o
B
[kl
Hu

LCMS miz = 4833
[M+H]"; 'H NMR (400 MHz, DMSO-ds) 8 ppm 1.14 (d, J = 7.07 Hz, 6H), 1.20-1.36 (m, 8H), 1.56-
1.64 (m, 1H), 1.87-1.97 (m, 1H), 2.78-2.88 (m, 1H), 3.20 (d, J = 7.07 Hz, 2H), 3.91 (s, 2H), 3.98 (d,
J=17.58 Hz, 2H), 6.96-7.14 (m, 2H), 7.19-7.26 (m, 3H), 7.32-7.41 (m, 3H).

AAd 1.165: 2-(((1s,45)-4-((5-(EHE 2)-4-(2-ZF L. 299 )-3-H - 1-I &E&-1-L) v EH A S22 )|
EADOIAEAL (313E 118)9 A=

ol gAY EFEZAM tert-F¥ 2-(((1s,4s)-4-((5-(NEE 2)-4-2 2 =-3-Hd-10-¥ &=&-1-L) W &)

ii@/‘é)uﬂg—?/\])o]’*ﬂ‘;ﬂ OlE 4 tert-H¥ 2-(((1s,4s)-4-((3-(NEE 2)-4-8 ¢ =-5-9 d-11-9] Z}Z-1-Y) Hl
%)f\]ifaﬁe‘)uﬂiﬂ)OWEﬂOE, 2 -EFRAIHELOZRE, B4 SgE (FEE 2719 fAo] A H A
Z S A 1.1499] 71AE AT A WHS o] &35te] FE5590T).

_:\9

(

LCMS m/z = 483.2 [M+H]"; 'H
NMR (400 MHz, DMSO-ds) 8 ppm 0.95 (t, J = 7.33 Hz, 3H), 1.32-1.56 (m, 8H), 1.72-1.82 (m, 1H),
2.17-2.28 (m, 1H), 2.53 (q, J = 7.33 Hz, 2H), 3.42 (d, J = 6.82 Hz, 2H), 4.01 (s, 2H), 430 (d, J =
7.58 Hz, 2H), 7.20-7.30 (m, 5H), 7.32-7.39 (m, 2H), 7.40-7.49 (m, 2H).
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[1604]

[1605]

[1606]
[1607]

[1608]

[1609]

[1610]
[1611]

[1612]

[1613]
[1614]

[1615]

[1616]
[1617]

SSS0ol 10-1707247

AAE 1.1660 2-(((1s,4s)-4-((5-(NDE £ )-4-(3-ZF 0 Z-5-w| EAH d)-3-gDd-1H-T g} Z-1-) WO A =
A EA]) LA EAL (35HE 119)9] A%

Aol AA ] EFEZAM tert-FY 2-(((1s,4s)-4-((5-(IHE £ )-4- 8 0 =-3-3| d-1H-9] 2} =-1-) v &)
A FzE W EAD oA E H tert-5F9 2-(((1s,45)-4-((3-(NEDE 2 )-4-2 ¢ =-5-3 I -1-3] &}=-1-U) ]
DA FREA)HEAD A HOE, H 3-ZTFLZ-5-HEANIRENCZRE, BA FE (EH 279 4
2019 H4A F shhS AAle] 1.14990 7118 213} fALe WS o] &ste] 53580,

LCMS m/z = 513.3
[M+H]"; '"H NMR (400 MHz, DMSO-ds) 8 ppm 0.99 (t, J = 7.33 Hz, 3H), 1.33-1.56 (m, 8H), 1.72-
1.82 (m, 1H), 2.17-2.27 (m, 1H), 2.57 (q, J = 7.33 Hz, 2H), 3.42 (d, J = 6.82 Hz, 2H), 3.73 (s, 3H),
4.01 (s, 2H), 4.28 (d, J = 7.58 Hz, 2H), 6.62-6.70 (m, 2H), 6.76-6.83 (m, 1H), 7.23-7.41 (m, SH).

Ao 1.167: 2-(((1s,4s)-4-((5-A| 2222 -4-(3-H 5|9 d)-3-T d-1H-T| gZ-1-H ) A S =284 ) v
EA) A EAE (3FHE 120)9] A%

DA ERE 2 H-3-Hd-1H-Y 2E ] A%,

A

EF¢ (5 ml) F oMAEHE (5.0 g, 41.6 mmol)e] &Aoo of=3 slofl 0TColA] LiHMDS (42.0 mL, THF
= 1.0M, 42.0 mo)ZE ANHAZ Ea) AU, 5 & & NEFRZEFAI=ERY F2gol= (4.35 g, 41.6
mol)E A ™MAE T3 3 Hol| Arietdyt. WRE A ASA, AcOH (2 ml), EtOH (50 mL), % 3=zl =3}
E (10 nL, 64% 544, 127.8 mmol)S H7Fekich. EHES 30 ¥ &< FFola, Aoz WAy, 55
AAY. AFES EBtOAcE FE33, 52 A, NgSo, Aol AxA7|a, Agsr 2 23 42vED

g3z AAlste] EA AFES T4 29 (45 PRA FEIAL

LCMS m/z = 184.7 [M+H]"; 'H NMR (400 MHz, CDCls) § ppm 0.71-0.80 (m, 2H), 0.89-1.00 (m,
2H), 1.81-1.98 (m, 1H), 6.22 (s, 1H), 7.11-7.56 (m, 5H), 10.50 (bs, 1H).

S B: 5-AlERZR2E-4-08 0 E-3-9d-1H-9 2k Alx

MFQOMng%(Z)m)7L&ﬂaiﬁiﬁﬁ¥ﬂﬂﬂmﬂﬂi(30g,w28mmnﬂ<3ﬂﬂ'“£ﬂﬁ.ﬂ£
=3 ESR 441 g, 16.28 mmol), 8.2Z= (6.20 g, 24.43 mmol), % BHAFZH (3.38 g, 24.43 mmol)S A7}
= HJ%EE 100CNA 2 AE &< BFAHY, HgES 202 WA 7|a, 10% 54 NaSO:= 7l

ek, #7] &WlE ZASE stell AlAsSIAL, 58S EtOAc® FEskar, NaHCO; &9, A= Al skaL, NgSo,

oM AxA7IaL, sFAZY. IRes ddvh A Z2Y ARviEady s JAste] 4 e (2.7 9=

LCMS
m/z =310.8 [M+H]"; '"H NMR (400 MHz, DMSO-dg) & ppm 0.75-0.81 (m, 2H), 0.83-0.88 (m, 2H),
2.46-2.56 (m, 1H), 7.33-7.47 (m, 3H), 7.62-7.71 (m, 2H), 12.91 (s, 1H).

A C: XA AAY EFEZAY tert-F8 2-(((1s,4s)-4-((3-AFEIZZ2F-4-Q 0 =-5-9|d-1H-] 2} =-
1-HHEH A Z2 A HEAD oA HIOIE 2 tert-F8 2-(((1s,4s)-4-((5-A|ZFR2ZT2H-4-2 0 ©-3-¥d-1H-7
BE-1-He)H A S ZE ) v EA])olA H o E9] Az

DMF (5 mL) 5 5-AIE2ZE2I-4-8 Q0 &-3-7d-1H-9&ZF (3.5 g, 11.29 mmol)9] &HE& FAIJUEF (0.271

g, 11.29 mmol)o.2 oA 1 AIZF 5 AHEg o, tert-F9 2-(((1s,4s)-4-(EASAWE)A S22 4)

HEADOIAHOIE (4.66 g, 11.29 mmol) & H7}sk3ith. ¥bs E£FES 50CE 16 Al &< 7Mgsta, & (2

mL) = AT, EFES EtOAc®E FF3kar, NgS0o, BolA dxA7|ar, sFAZT. AFes Az 2
5

29 amvhEads gAste] B4 GFE 2Fe] AN YA EFBIE T4 0 (15 pEA F53
it

LCMS m/z = 551.1 [M+H]"; '"H NMR (400 MHz, CDCls) 8 ppm 1.04-1.19 (m, 4H), 1.33-
1.44 (m, 4H), 1.46 (s, 9H), 1.47 (d, J = 8.08 Hz, 4H), 1.67-1.77 (m, 1H), 1.85-1.91 (m, 1H), 1.90-
1.99 (m, 1H), 3.25 (d, J = 7.07 Hz, 2H), 3.87 (s, 2H), 3.91 (d, J = 7.58 Hz, 2H), 7.28-7.54 (m, SH).

Al D 2-(((1s,4s)-4-((5-A|F EZ 2D -4-(3-v| FA 9 ) -3-d - 1H-¥] 2} E-1-) v D) Al F 28 ) v = 4] ) of
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[1618]

[1619]
[1620]

[1621]

[1622]

[1623]

[1624]

[1625]
[1626]

[1627]

[1628]

[1629]

SS=S0dl 10-1707247

AEARS] A=

U EAIAGREA (27.4 mg, 0.18 mmol), HAo]ddAe EFEZA] tert-HFE 2-(((1s,45)-4-((3-A &=
T23-4-Q L E-5-Hd-1H-T &E-1- DA FZ A EAD A H O E 2L tert-FE  2-(((1s,4s)-4-
((5-AEFRZEZ2H4-2 0 ©-3-Hd-1H-T&Z-1-d)HE) A S 2 A w E Aol A E o] E (100 mg, 0.18 mmol),
HEZ7|A(EFud¥x23)Z 25 (10.0 mg, 0.009 mmol), KoCO5 (2 M 44, 0.2 mL) 2 U4 (4 mL)o] &3
=& mfolaEgolH ZAF dto] 150TE 4 AZF &<t 735t £35S AFsta, sFAZT. ARES
HCI (B152F 5 4 M, 5 )& A4 10 A7 &<k Agssictt. EFES sFA7]2, HPLCE HAste] FA
shetE (g 2709 A8 EA S shvhS WAl 1A (23.5 mg) ZA F5SHITH

LCMS m/z = 475.3 [M+H]"; "H NMR (400
MHz, CD;0D) 8 ppm 0.35-0.48 (m, 2H), 0.86-0.99 (m, 2H), 1.44-1.80 (m, 8H), 1.83-2.01 (m, 1H),
2.29-2.41 (m, 1H), 2.67-2.76 (m, 1H), 3.57 (d, J = 6.95 Hz, 2H), 3.74 (s, 3H), 4.13 (s, 2H), 4.30 (d,
J=17.33 Hz, 2H), 6.70-7.00 (m, 4H), 7.17-7.55 (m, SH).

AAld 1.168:  2-(((1s,45)-4-((5-AEF2Z2H-3 4-td - 1H-¥ gE-1-D) W) A F 282 v EA] ) o} N EAL
(3}eHE 122)9) A%

$1 ] 0] /3 A A <] ZE R A9 tert-5¢€
2-(((1s,45)-4-((3-ANEFR2Z2I-4-2 2 =-5-H d-1l-¥ g}&-1-A) v ED A ZF 2 AN ) H EA] ) ol H o] E H tert-
el 2-(((1s,45)-4-((5-AEFR2Z2I-4-2 ¢ =-3-9d-11-T 2}&-1-D)HeH A S 23 )| EA] ol A Elo] E | &
AdEEqtow iy, A4 SFHE (ZEE 2718 Aol EA T shhS AAle] 1.1670 71| A} FAE
W& o] &ste] 538t

HE m&

LCMS m/z = 445.4 [M+H]"; 'H NMR (400
MHz, DMSO-ds) 8 ppm 0.20-0.27 (m, 2H), 0.74-0.81 (m, 2H), 1.36-1.56 (m, 8H), 1.70-1.81 (m,
1H), 1.81-1.91 (m, 1H), 2.13-2.28 (m, 1H), 3.42 (d, J = 6.95 Hz, 2H), 4.00 (s, 2H), 4.17 (d, J = 7.45
Hz, 2H), 7.16-7.25 (m, 5H), 7.25-7.37 (m, 5H).

Al 1.169:  2-(((1s,4s)-4-((3-0] A3 28 -4-(3-w| F A 7 ) -5-3 - 1H-7] 2} Z-1-) v &) A| S 2 32 o] 5
ADOFAIEARL (3HHE 123) 9] A%

AAe] g AA ] EFEEA Y tert-F4E 2-(((1s,4s)-4-((4-8.2 =-5-0] A X 2 -3-3 d-11-9 2} &-1-L) W &)
AlgzI) S Ao EH O E B tert-FE 2-(((1s,4s)-4-((4-8. Q2 &=-3-0] &~ X 21 -5-3 d-1H-¥| 2}&-1-) v
DA EFZF)MEAOPH O E, B 3-HEAALEEAOZEY, A IFE (FEE 2709 Xl EA
T ohh& AAld 1.1619 ]ZH% A AR WS o] &8kl 58kl

LCMS miz = 4713
[M+H]"; "H NMR (400 MHz, CD;0D) & ppm 1.10-1.26 (m, 4H), 1.29 (d, J = 6.95 Hz, 6H), 1.30-
1.45 (m, 4H), 1.66-1.76 (m, 1H), 1.95-2.06 (m, 1H), 3.10-3.22 (m, 1H), 3.29 (d, J = 6.95 Hz, 2H),
3.66 (s, 3H), 4.00 (s, 2H), 4.10 (d, J = 7.71 Hz, 2H), 6.60-6.81 (m, 3H), 7.13-7.31 (m, 3H), 7.33-
7.46 (m, 3H).

AAd 1.170: 2-(((1s,48)-4-((4-(3-FZ22¥d)-3-0| AL 2L -5-7d-1H-T &} Z-1-) e H A S22 v &
Ao EAL (3}8HE 124)9] A|x

AA ol dAAe EFEZAMY tert-F8 2-(((1s,45)-4-((4-2. Q2 E-5-0| A X 2 H-3-¥d-11-¥] &Z-1-L) v )
Nz SO E 2 tert-E 2-(((1s,4s)-4-((4- 2.9 E-3-0] 2 2 H-5-5 d-1H-7] &} Z-1-2) v
%)Alﬁi@@)ﬂi/\])ﬂxﬂﬁﬂ olE, 4 3-FRIZVJHEoRREH, XA SFE (RE 249 g EA
F S 2A e 11610 71AE AT} FAFE WS o] &3] F53kgITh
LCMS m/z = 4813 [M+H]"; 'H
NMR (400 MHz, DMSO-d) & ppm 1.18 (d, J = 6.82 Hz, 6H), 1.21-1.35 (m, 4H), 1.37-1.56 (m, 4H),

1.83-1.95 (m, 1H), 2.06-2.17 (m, 1H), 2.96-3.06 (m, 1H), 3.20 (d, J = 7.07 Hz, 2H), 3.91 (s, 2H),
3.93 (d, J=7.83 Hz, 2H), 7.01-7.09 (m, 1H), 7.15-7.31 (m, 5H), 7.35-7.44 (m, 3H).

AAl 1,171 2-(((1s,45)~4-((4-(2-EF L 2-3-1| EA|Hd)-3-o| A Z 2 A -5-F - 1H-T &} - 1-LO W) A &
2 HEA )L EAL (35S 125)9] A%
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[1630]

[1631]

[1632]

[1633]

[1634]
[1635]

[1636]

[1637]
[1638]

[1639]

[1640]
[1641]

[1642]

SS=S0dl 10-1707247

AAA e EFEZAY tert-FE 2-(((1s,4s)-4-((4-8 Q2 F-5-0| AZ FF-3-7

AlF 22 EAD A HOE D tert-H8 2-(((1s,4s)-4-((4-2. 9 E-3-0]| AT Z -
EDAF R HEA A HOE, X 2-ZFQ Z-3-H|EAH IR EANOCTRE HEA
oldAA F s AAe 1.16100 ZIAE Az FAHG e o] 8dle] 58

d-1H-T 2tE-1-d) W E)
—o - 1H-9] 2 E-1-) vl
sheh= (dlE 279 9

ﬁmﬁm—

LCMS m/z=495.3
(M+H]"; '"H NMR (400 MHz, DMSO-d¢) & ppm 1.24 (d, J = 6.82 Hz, 6H), 1.25-1.33 (m, 4H), 1.34-
1.43 (m, 4H), 1.72-1.82 (m, 1H), 2.07-2.15 (m, 1H), 2.98-3.08 (m, 1H), 3.42 (d, J = 6.82 Hz, 2H),
3.77 (s, 3H), 3.99 (s, 2H), 4.01 (d, J = 7.59 Hz, 2H), 6.81-6.88 (m, 1H), 6.96-7.04 (m, 2H), 7.22-
7.30 (m, 2H), 7.32-7.40 (m, 3H).

AN 11720 2-(((1s,48)~4-((5-A S 2 2 D4~ (2-FF & 2-3-0] FA| A D) -3~ - -3 2} Z-1-2) v &) A
Z R FA O EAL (SFE 126)9] A%

AR o] 23 A A <] EERA 9 tert-3g
2-(((1s,48)-4-((3-AF2ZZP-4-8 2 =-5-7 d-1H-F 2}Z-1-D) ) A F 2 A 2w F A obAH o] E 9 tert-
FE 2-(((1s5,48)-4-((5-A| 222 H-4-Q ¢ =-3-Hd- - &E-1- D) A FZ )W EA] oA H | E, Z
“EFOE-3-HEA AR ENOEZRY, A SIFES Al 1.1670 7IAlE A fFAReE S o] &3t

S5

\V]

Al

LCMS m/z = 493.3 [M+H]"; 'H NMR (400 MHz, CD;0D) & ppm
0.38-0.45 (m, 2H), 0.82-0.90 (m, 2H), 1.49-1.71 (m, 8H), 1.82-1.90 (m, 1H), 1.90-2.00 (m, 1H),
2.29-2.40 (m, 1H), 3.57 (d, J = 6.95 Hz, 2H), 3.93 (s, 3H), 4.13 (s, 2H), 4.31 (d, J = 7.58 Hz, 2H),
6.66-6.77 (m, 2H), 7.01-7.15 (m, 3H), 7.22-7.39 (m, 3H).

AAA 1.173: 2-(((1s,48)-4-((5-A| 22 L2 H4-(2,3-U S F 29 d)-3-Hd-1-FH &&E-1-d)HEH A 223
AW EAD LA EAL (SEE 127)9] Az

1= 0]/ A A <] EAEEA tert-5¢€l
2-(((1s,49)-4-((3-A FRLZP-4-2. 0 T=-5-3 d-1H-7| 2} E-1- D) D) A FR D) | ZAD oA H o] E 2 tert-
8 2-(((1s,49)-4-((5-A 2222 -4-2 2 =-3-H d-1-F ZE-1-L)H ) A ZF 2 ) EA oA HIo | E, U
2.3-UZZoafdRlEAoaRE ¥4 IFIFES AAld 1.1679] 7|AE AT FAFE WS o] &dlo] SE3)
At

LCMS mi/z = 481.2 [M+H]"; 'H NMR (400 MHz, CD;0D) & ppm
0.36-0.42 (m, 2H), 0.85-0.94 (m, 2H), 1.48-1.72 (m, 8H), 1.84-1.91 (m, 1H), 1.89-1.97 (m, 1H),

2.29-2.40 (m, 1H), 3.56 (d, J = 6.95 Hz, 2H), 4.12 (s, 2H), 4.31 (d, J = 7.70 Hz, 2H), 6.92-7.04 (m,
2H), 7.09-7.19 (m, 2H), 7.19-7.40 (m, 4H).

AAld 1,174 2-(((1s,48)-4-((5-0)| AEX 2 H4~-(3-H| 5 A H d)-3-# -1~ &E-1-) ) A Z2 82 )i &
ADOLAIEAL (3HEE 128)9 Alx

Ao AA ) EHERA tert-F8 2-(((1s,4s)~4-((4-£.0 E-5-0] 23 2 237 d-11-3] 2} -1-2) ] &)
N 228 A=A OO E B tert-2-8l 2-(((1s,45)-4-((4- R @ F-3-0] 22 23 -5-51 - 111-7] 2} - 1-20) ol
A ZR A SO B, W sdEAsdngdoRE, ®A shE (el 24 9xo14 A
F b AAld L16lel 7148 23k fAH8 HEe ol gl SEakanh,

mE“
U‘I

LCMS m/z = 477.3
[M+H]"; "H NMR (400 MHz, CD;0D) & ppm 1.23 (d, J=7.07 Hz, 6H), 1.44-1.75 (m, 8H), 1.90-
2.00 (m, 1H), 2.17-2.27 (m, 1H), 3.19-3.30 (m, 1H), 3.58 (d, J = 7.07 Hz, 2H), 3.78 (s, 3H), 4.13 (s,
2H), 4.17 (d, J = 7.58 Hz, 2H), 6.78-6.97 (m, 3H), 7.20-7.25 (m, 3H), 7.27-7.37 (m, 3H).

Al 1,175 2-(((1s,4s)-4-((4-(3-Z 225 H)-5-0| &2 T 2 1-3-5 I- -7 2 F-1-Q) vl &) A| F 282 o] =
Ao EA (33 129)9] A%

YxoldAdA|e] EIFEZA tert-FE 2-(((1s,4s)-4-((4- 8.9 E-5-0| AT 2H-3-F|d-1H-9| g} Z-1-¢) W E)
A ZF 22w EA) oA H O E H tert-H8 2-(((1s,4s)-4-((4-2 Q2 E-3-0] A X 2 F-5-¥|d-1H-] &} =-1-9 ) 1|
EDAIZZ I EAoLAHOE, 2 3-FRRALREMNOZRE, ¥4 IFTE (EHE 2709 A olA=EA
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[1643]

[1644]

[1645]

[1646]
[1647]

[1648]

[1649]
[1650]

[1651]

[1652]

[1653]

[1654]

[1655]

[1656]

SEE3d 10-1707247
% ahb & A 116100 714" A fAbe Eg o gatel F5aAL
LCMS m/z = 481.3 [M+H]"; 'H
NMR (400 MHz, DMSO-ds) 3 ppm 1.09 (d, J = 7.07 Hz, 6H), 1.34-1.57 (m, 8H), 1.74-1.83 (m, 1H),
2.06-2.17 (m, 1H), 2.95-3.05 (m, 1H), 3.43 (d, J = 7.07 Hz, 2H), 3.99 (s, 2H), 4.07 (d, J=7.33 Hz,
2H), 7.01-7.08 (m, 1H), 7.12-7.27 (m, 4H), 7.32-7.54 (m, 4H).
A 11760 2-(((1s,49)-4-((4-(2-ZFF 2 2-3-W| A ¥ d)-5-0| 2 Z 2L -3-¥| d-1-T & E-1-L) WD) A &

2 HEA) LA EAL (3135 130)9] A%

ARlold @A e EFERZAY tert-Fd 2-(((1s,4s)-4-((4-9. 9 T-5-0] A Z 2 F-3-7d-1H-¥] &} Z-1-9)#| &)
A ZF 22w EA) oA H O E H tert-H8 2-(((1s,4s)-4-((4-2 Q2 E-3-0] A X 2 F-5-¥|d-1H-] &} =-1-9 ) 1
DA ZFRIDHEA oA EH O E, B 2-ZFQ2-3-wEANIREENCRRY  EA IFE (EHY 279 9

q
Aol A % Shhe AN L161] IAE A3 FA PS olgse] S5k,

LCMS m/z=4953
[M+H]"; "H NMR (400 MHz, DMSO-d¢) 8 ppm 1.12 (d, J = 7.07 Hz, 6H), 1.39-1.55 (m, 8H), 1.70-
1.82 (m, 1H), 1.86-1.97 (m, 1H), 2.75-2.85 (m, 1H), 3.20 (d, J = 7.07 Hz, 2H), 3.77 (s, 3H), 3.91 (s,
2H), 3.96 (d, J = 7.83 Hz, 2H), 6.97-7.05 (m, 1H), 7.13-7.30 (m, 4H), 7.31-7.40 (m, 3H).

AAE 1,177 #WE 2-(((1s,4s)-4-((5-(MEE £)-3,4-0) A d-1H-] & Z=-1-L) W @) A S 2 3 A ) H| Z A ) o} A B
OlE (3}gtE 13D 9] A=

tert-38  2-(((1s,4s)-4-((4-2 2 =-5-(H € E] & )-3-3 d-1H-3] & Z-1-) W& ) A S Z A 2w = A] ol A Hl o] E
9 AdRENo R RY, ¥A e (FE 2719 A o|dEA F S AAd 1.15190 ZIAE AT FAF
gt S o] g3t 53T

LCMS m/z = 451.2 [M+H]"; '"H NMR (400 MHz, DMSO-ds) 8 ppm 1.32-1.53 (m, 8H), 1.70-

1.80 (m, 1H), 2.12 (s, 3H), 2.15-2.25 (m, 1H), 3.39 (d, J = 6.95 Hz, 2H), 3.80 (s, 2H), 4.28 (d, J =
7.45 Hz, 2H), 7.22-7.29 (m, 5H), 7.30-7.43 (m, 5H).

Al 1.178: 2-(((1s,4s)-4-((4-(3-2 22 E)-3-A 22 Z 22 -5-3d-1H-YehE-1-L) B A S 28 A v
SADOHAIEAL (3}ehE 132) 9] A=

DEREEED sEzAe e
2-(((1s,48)-4-((3-AEFR2Z2ID-4-8 2 =5~ d-1H-9 Z}E-1-) vl DA F 2 ) w S A oAl H O E 9L tert-
Fe 2-(((1s,48)4-((5-A ERZ2E-4-8 0 =-3-9d-1-T 2} &-1-) ) A S 2 A ) w| EA] ol A H o] E, &
F-EZERIAERELNOETY, HA s (FEEH 2719 AR EA F shhs AAld 1.167° 71A" AT
FARRE S olgate] F5alt.

LCMS m/z = 479.3 [M+H]*; '"H
NMR (400 MHz, DMSO-ds) 8 ppm 0.54-0.62 (m, 4H), 0.76-0.92 (m, 4H), 0.95-1.10 (m, 4H), 1.30-

1.41 (m, 1H), 1.53-1.60 (m, 1H), 1.60-1.69 (m, 1H), 2.95 (d, J = 6.82 Hz, 2H), 3.61 (d, J = 7.33 Hz,
2H), 3.67 (s, 2H), 6.85-6.93 (m, 2H), 6.95-7.07 (m, 4H), 7.08-7.23 (m, 3H).

Ao 1.1790 2-(((1s,4s)-4-((4-(3-E22H L) -5-AE2 X2 I-3-7 d- - &FZ-1-DH ) A F=8 2 v
EADoFAEAL (3H3HE 133)9] A%

EEREEEE g aAlel tere
2-(((1s,4s)-4-((3-A F2Z 2 -4-2 0 =-5-9 I-1H-9] &5-1-D) &) A S 282 W EA] ) op A o] E D tert-
B 2-(((1s,49)4-((5-ANEFRZ2D4-8 ¢ ©-3-9I- -7 g E-1-) v ) A F 2 ) v A oA o] B, 3
3ZzesunEso ey A 3% (Raw 2o XA = P AAd 1.1679] 714 A
A e WS o] &35te] S5t

LCMS miz=479.3 [M+H]"; 'H
NMR (400 MHz, CDCL3) 8 ppm 0.34-0.41 (m, 2H), 0.87-0.95 (m, 2H), 1.37-1.65 (m, 8H), 1.71-1.80

(m, 1H), 1.88-1.97 (m, 1H), 2.23-2.33 (m, 1H), 3.53 (d, J = 6.95 Hz, 2H), 4.11 (s, 2H), 4.31 (d, J =
7.58 Hz, 2H), 7.00-7.05 (m, 1H), 7.19-7.30 (m, 6H), 7.30-7.36 (m, 2H).

Al 1.1800 w” 2-(((1s,4s)-4-((4-(3-H 5 A 9 D) -5-m D-3-s d-1H-v| e} E-1-D DO A 228 ) =
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[1657]

[1658]
[1659]

[1660]

[1661]
[1662]

[1663]

[1664]
[1665]

[1666]

[1667]
[1668]

[1669]

SSS0dl 10-1707247

ADotAEl o] E (3}3HE 136)9] Alx

L4 (3 ml) F Yxo|dAAY EFEEAY tert-F€ 2-(((1s,4s)-4-((4-B 22 -3-v & -5-5d-1H-9] &} =
-lI-)deEHANF R HEAD A HOE D tert-FE  2-(((1s,4s)-4-((4- B2 R -5-w&-3-5d-1H-3] &} Z-
- HEDAZFZ AW EAD LA H O E (100 mg, 0.19 mmol)e] Mo 3-w|EAFHLHEA (28.9 mg, 0.19
mol), HEZ7|~(EFddAdE2a)ZeEF (22 mg, 0.019 mmol) 2 K.C0; (2 M 54, 0.2 mL)S 78kt

s

SES vlolazelB A} dlol 150CE 4 A7 B¢k 7FEsdet. Wb EES oFsta, FFHAACH
FAFES HCL (FFAE ZF 4.0 M, 5 mL)2 Aol 10 AIZE B¢t AEsdet. TFES $FA7]2L, HPLCE A
Akl 2-(((1s,4s)-4-((4-(3-HEA A D) -5-w & -3-H d-11-¥] 2} Z-1-D) H e ) A| F 2 A A ) | EA] ) o} A EARS:

)
FEFT. A FFE (15.4 mg) S A7) S e wEe R 1 A7 B9k Xalste] $E59 ).

LCMS m/z = 463.3 [M+H]"; 'H NMR (400 MHz, DMSO-ds) 8 ppm 1.31-1.53 (m, 8H), 1.69-1.80
(m, 1H), 2.03-2.13 (m, 1H), 2.21 (s, 3H), 3.36 (d, J = 7.07 Hz, 2H), 3.56 (s, 3H), 3.68 (5, 3H), 3.82
(s, 2H), 4.04 (d, J = 7.45 Hz, 2H), 6.67-6.75 (m, 2H), 6.83-6.88 (m, 1H), 7.20-7.30 (m, 4H), 7.30-
7.35 (m, 2H).

AAld 1,181 2-(((1s,45)-4-((3-(4-ZF 2 2o d)-5-rmE—4-¥ d-1-7| 2} Z-1-) W &) A S 2 A ) v FA] ) o}
AEA (33E 137)9 Az

Ao A EFEEA tert-E 2-(((1s,45)4-((5-H 2R3 & -4-5] d-1-9] 2} - 1-2) e L) | 22
) EADSPAIEIOLE % tert-8 2-(((Ls,ds)~4-((3-1 2 B-5- S—4-5 Y- 1H-3] ep&-1-¢)) o €) A F 2.
AyMEA e AHOlE, 2 4-FFoeAduEtoRy e, T4 8% (B8 219 924 aA F shbhe
DA 1107 A A AR B ol gste] FSelsi

O

LCMS m/z = 437.2 [M+H]"; 'H
NMR (400 MHz, DMSO-ds) 8 ppm 1.35-1.53 (m, 8H), 1.72-1.81 (m, 1H), 2.05-2.13 (m, 1H), 2.20
(s, 3H), 3.42 (d, J = 6.95 Hz, 2H), 3.99 (s, 2H), 4.05 (d, J = 7.58 Hz, 2H), 7.03-7.18 (m, 4H), 7.25-
7.42 (m, SH).

o 1.182: 2-(((1s,4s)-4-((3-(4-F 22 Y)-5-md-4-H Id-11-¥ 2} =-1-L) w &) A| F 2 A ) | EA] ) o} A]
(33 138)9 A%

(m >
o>

% 1o

Aol ddAe] EEZAY tert-FE 2-(((1s,48)-4-((5-E 2 E-3-WEd-4-Hd-11-F 2 &-1-d)HE) A E2
A2 W EADOLAHOIE 2 tert-F8 2-(((1s,4s)-4-((3-BE2E-5-ME-4-Hd-11-3 &}E-1-HE) A EZ2 9
Dl SAD o HOE, 9 4-FE2RALEENCZNY, FA 3gE (EHE 29 AXddA F shh=
1A]e] 1.1079] 714" A FARSE S o] 838t F5akqlT).

W J

LCMS m/z =453.2 [M+H]"; 'H
NMR (400 MHz, DMSO-d¢) 8 ppm 1.33-1.53 (in, 8H), 1.71-1.82 (m, 1H), 2.03-2.14 (m, 1H), 2.20
(s, 3H), 3.42 (d, J = 6.95 Hz, 2H), 3.99 (s, 2H), 4.05 (d, J = 7.45 Hz, 2H), 7.13-7.19 (m, 3H), 7.28-
7.34 (m, 3H), 7.35-7.41 (m, 3H).

Aol 1.183: 2-(((1s,4s)~4-((5-vE~4-¥d-3-p-F - 1-F e}E-1-D) D) A S E D) W S A oM EAE (3)
M2 139)9] Az

o

HolgdAe] EFERAMY tert-FE 2-(((1s,45)-4-((5-RE2E-3-WEd-4-Hd-1H-9 & Z- - HE) A F =
A EAD A H I E 2 tert-F8 2-(((1s,4s)-4-((3-BE2R-5-HE-4-F d-1H-¥ &E-1-d) e A | S =29
YIS AD A H O E, Bl p-FHREACRNE, EA] S3E (FEE 2719 Al AA F shihs Al
1070 714" A fArgE S o] &3t F5EIIIT.

o @ o

. LCMS m/z = 433.3[M+H]"; 'H NMR (400
MHz, DMSO-dq) 8 ppm 1.35-1.53 (m, 8H), 1.72-1.80 (m, 1H), 2.04-2.13 (m, 1H), 2.19 (s, 3H), 2.25
(s, 3H), 3.42 (d, J = 6.95 Hz, 2H), 3.99 (5, 2H), 4.03 (d, J = 7.45 Hz, 2H), 7.00-7.07 (m, 2H), 7.11-
7.22 (m, 4H), 7.24-7.40 (m, 3H).

AAle] 1.184: 2-(((1s,4s)-4-((3-(4-MEA|H L) -5~ E-4-H d-11-F &} Z-1-L) W &) A| S22 ) W EA] ) o} A
EAF (3EEE 140)9 Ax

AA ol ddA] ZFEZAY tert-F4E 2-(((1s,4s)-4-((5-HEE-3-Wd-4-# - 1H-7 &} E-1-A) &) Al &
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[1670]
[1671]

[1672]

[1673]

[1674]

[1675]

[1676]

[1677]

[1678]

[1679]
[1680]

[1681]

SSS0dl 10-1707247

é—i)ﬂ]%f\])ovﬂ HolE 2 tert-Fg 2-(((1s,4s)-4-((3-B 2R -5-w|&-4-Hd-1H-7 &} Z-1-d) & ) A| S 2 &)
YHIEAD O E O E, 2 4-HEAALHENCZRE 34 33E (F849 279 A GEA F shbh&
Alef 1.107¢0 Z1A1E A fARSE B o] &3te] 5313,

ruz mz e

LCMS m/z = 4493
[M+H]'; '"H NMR (400 MHz, DMSO-ds) 8 ppm 1.34-1.53 (m, 8H), 1.71-1.80 (m, 1H), 2.04-2.14
(m, 1H), 2.19 (s, 3H), 3.42 (d, J= 7.07 Hz, 2H), 3.71 (s, 3H), 3.99 (s, 2H), 4.02 (d, J = 7.45 Hz, 2H),
6.77-6.85 (m, 2H), 7.12-7.19 (m, 2H), 7.18-7.41 (m, SH).

AAle] 1.185: 2-(((1s,4s)-4-((3-(2,4-t1EF 2 23 d)-5-D-4-3 d-1H-3| g} &-1-d) M) A 223 v 5
Ao EA (33 141)9) A=

HAlolgdA el E3ERA 9 tert-FE 2-(((1s,45)-4-((5-BE2E-3-wE-4-Hd-11-F &Z-1-d)HeH A &2
A EAD oA O E 2 tert-HE 2-(((1s,45)-4-((3-B 2 E-5-vd—4-Hd-11-¥] g Z-1-) W e)H A| =2 )
AwEAD oA E O E, W 2 4-UEF LI HEACZRE A IFE (FE 209 A ZZA F 3
WS AAle] 1.1070] 71AE AT FAFSE WHS o] &3ty 5318l

LCMS m/z =454.2
[M+H]"; "H NMR (400 MHz, DMSO-ds) & ppm 1.31-1.53 (m, 8H), 1.70-1.81 (m, 1H), 2.03-2.14
(m, 1H), 2.29 (s, 3H), 3.41 (d, J= 6.95 Hz, 2H), 3.99 (s, 2H), 4.07 (d, J = 7.45 Hz, 2H), 7.04-7.08
(m, 2H), 7.08-7.24 (m, 3H), 7.25-7.43 (m, 3H).

A A ¢ 1.186:
2-(((1s,48)-4-((4-(2,3-HEF 29 d)-5- (2 E 2)-3-# - 1H-F &}&-1-) DO A EZF ) W Z A ) ol M E
b (3HEE 142)9] Az

tert-%8  2-(((1s,48)~4-((5-(o G E] ©)-4- £, =-3-51) - 1H-5] 2} 5-1-9)) | &) A F 2 841 o] 5 4] Yo el o]
2 23 0EFoR-WEANIRENRO LYY, A ﬂz% (#9279 A7olgEA F b A
114991 7118 A3 A B o) gkl FEahdnh,

LCMS m/z = 501.2 [M+H]"; "H NMR (400 MHz, DMSO-ds) 5 ppm
0.95 (t, J = 7.33 Hz, 3H), 1.30-1.53 (m, 8H), 1.69-1.81 (m, 1H), 2.15-2.27 (m, 1H), 2.56 (q, /= 7.33
Hz, 2H), 3.38 (d, J = 6.95 Hz, 2H), 3.75 (s, 2H), 4.29 (d, J = 7.45 Hz, 2H), 7.14-7.21 (m, 1H), 7.23-
7.37 (m, 6H), 7.42-7.52 (m, 1H).

Ao 1,187 2-(((1s,4s)-4-((3-(2-FEF L 2-4-WEA 5 d)-5-W e -4-H - 1H-T &}E&-1- O WD) A S =)
) S AP EAL (313HE 145)9] A=

HAlolgdAe] E3EZA 9 tert-FE 2-(((1s,45)-4-((5-BE2E-3-wE-4-Hd-11-F & Z-1-d)HeH A &2
v EADOIAH O E H tert-HE 2-(((1s,4s)-4-((3-EZE-5-HE4-Fd-10-T & Z-1-HH e H A S 2 &)
A EAD A EHOIE, H 2-ZF 2 4-wEAFdRENCZRE, ¥A 3FE (EE 279 HXe|HZEA
% S AAld 1.10790 71A1" AT} FAReE WS o] &3t 5.

LCMS m/z = 467.2
[M+H]"; 'H NMR (400 MHz, DMSO-d¢) 8 ppm 1.34-1.53 (m, 8H), 1.70-1.80 (m, 1H), 2.05-2.14
(m, 1H), 2.29 (s, 3H), 3.42 (d, J= 6.82 Hz, 2H), 3.66 (s, 3H), 3.99 (s, 2H), 4.07 (d, J = 7.58 Hz, 2H),
6.79-6.91 (m, 2H), 6.97-7.12 (m, 3H), 7.15-7.33 (m, 3H).

Ao 1.188: 2-(((1s,45)-4-((4-(5-ZF 29 d-3-A)-5-v&-3-H d-1H-¥ gZ-1-) ) A F =28 2 )
EADOHEAL (33HE 147)9] Az

HRloldAdA o] ZERA tert-FE 2-(((1s,4s)-4-((4-B 2T -3-w g -5-H d-1H-¥ &g Z-1-d) e H A F =
A HEAD LA HOIE 2 tert-H8 2-(((1s,4s)-4-((4-B2E-5-FE&-3-Hd-11-¥| g} Z-1-) e A| =)
AW EADoAE O E, F 5-ZFQ mugd-3-dBEMNOoZRE, EA IFFE (EE 2h9 XA AA F
shvh S Al 1,974 71A1E A fAkgE S o] &35kl 53T
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[1682]

[1683]

[1684]

[1685]
[1686]

[1687]

[1688]
[1689]

[1690]

[1691]

[1692]
[1693]

[1694]

[1695]
[1696]

o
J
Jm
Qﬂ

10-1707247

LCMS m/z = 438.2 [M+H]";
'H NMR (400 MHz, DMSO-de) & ppm 1.30-1.54 (m, 8H), 1.70-1.81 (m, 1H), 2.02-2.14 (m, 1H),
2.27 (s, 3H), 3.42 (d, J = 6.95 Hz, 2H), 3.99 (s, 2H), 4.08 (d, J = 7.58 Hz, 2H), 7.22-7.32 (m, 3H),
7.33-7.40 (m, 1H), 7.54-7.61 (m, 1H), 7.69-7.74 (m, 1H), 8.18-8.23 (m, 1H), 8.50 (d, J = 2.78 Hz,
1H).

ANl 1.189:  2-(((1s,4s)-4-((5-(NEE] 2)-4-(5-ZEF 2 2y 8| ¥-3-9)-3-3 d-1H-¥ &FZ-1-d)HeDH A F =
A A HEAD N EA (1S 148)9] A%

tert-%2  2-(((1s,4s)-4-((5- (oﬂE‘Elo) 4-2 0 T-3-Hd-1H-T&}&-1-d) HE) A S 2 A A ) v F A] ) oL A E o] E
2 5-Z20 2yd-3-AdR 2o 2 HE | BA IFE (Bl 2719 Ao HAA F S Al 1.1499
71" A AR S o] 83t 5T

LCMS m/z = 484.2 [M+H]"; 'H NMR (400 MHz, DMSO-d) 8 ppm 0.95 (t, J =
7.33 Hz, 3H), 1.34-1.54 (m, 8H), 1.70-1.81 (m, 1H), 2.16-2.26 (m, 1H), 2.58 (q, J = 7.33 Hz, 2H),
3.41(d, J=6.95 Hz, 2H), 4.00 (s, 2H), 4.30 (d, J = 7.58 Hz, 2H), 7.27-7.35 (m, 5H), 7.65-7.71 (m,
1H), 8.29 (t, /= 1.64 Hz, 1H), 8.55 (d, J = 2.78 Hz, 1H).

AAe 1.190: 2-(((1s,4s)-4-((5-o€-4-(5-ZF o 29 d-3-9)-3-Hd-11-T & Z-1-d) e ) A Z 2 &2 )1
Ex]) oA EAL (3EE 149)9 Az

:L

Aol ddAe] EEEAY tert-FE 2-(((1s,48)-4-((4- B2 E-3-od-5-Hd-11-F 2&-1-)HE) A E 2
) EAD A E Ol E 9 tert-FE 2-(((1s,4s)-4-((4-B 2 R-5-o & -3-d - 1H-9] &} E-1- )W &) A| F = 9
A)HEAD A H O E, B 5-Z2F 2y U-3-dR o= NE, wA e (P 279 AXdAA F
hb) & AAlel 1.152¢0 71AE A3} AR WS o] §ste] 55kl

LCMS m/z = 452.2 [M+H]"; '"H NMR (400
MHz, DMSO-d¢) 8 ppm 1.00-1.07 (m, 3H), 1.35-1.57 (m, 8H), 1.73-1.83 (m, 1H), 2.07-2.19 (m,

1H), 2.66 (q, J = 7.49 Hz, 2H), 3.4 (d, J = 7.07 Hz, 2H), 4.00 (s, 2H), 4.06 (d, J = 7.45 Hz, 2H),
7.23-7.31 (m, 5H), 7.57-7.62 (m, 1H), 8.23 (t, /= 1.71 Hz, 1H), 8.53 (d, J = 2.78 Hz, 1H).

AAlel 1.191: 2-(((1s,45)-4-((3,4-t) A d-5-(Eg S F e 2w & )-11-9] 2}E-1-L) HE)H A ZF 22 ) | E 2] ) o} A
EAF (3EE 151)9 Ax
-Hd-5-(EgEF e 2re)-1H-g 8= Ax

A:
T o8-S (100 mL) F 4,4,4-EdEFo=2-1-Hd 5 e-1,3-1L (5.0 g, 23.13 mmol) 9] myk &
% E (1.737 g, 34.7 mmol) & A7}l er. AAHE &9 16 AlZF 5ot SFFY. WS
2 YAA7|Z, E2AAT,. 998 ¥l NalH(0, fNo=z FAsta, EtOAc®E &3, 942 A,

MgSO, gellA AxA71aL, sFAZ Y. IFres Azt A 24 AzZvteEagyz gaAste] Fy3 HA =AM
FA SES FE3AL, ols /Y oAHlE FollA AAssklt (3.25 g).

LCMS m/z = 213.1 [M+H]"; '"H NMR (400 MHz, CDCls) 8 ppm 6.77 (s, 1H), 7.36-7.51 (m, 3H),
7.53-7.64 (m, 2H), 11.59 (s, 1H).

W B: 4-2 2 E-3-Hd-5-(EgZSF o 2w E)-11-v &2 A%

THF (50 mL) ¥ & (50 nL) = 3-Hd-5-(EgZFo a2 e)-10-9&ZF (4.0 g, 18.85 mmol)e] Eg&o] A&
oA Q=3 EH (2.83 g, 18.85 mmol), 82= (7.18 g, 28.3 mmol), = K,C0; (2.61 g, 18.85 mmol)<

A7 et HESES 16 Al B FF3taL, Bl ES (2.0 M 4 10 mb)o 2 AAst, 3¢ sl
SHEANAT. =S g o] ER FE8kal, Nal(0s, f= M skar, MgSo, ol Hdx 1711 7ot
atol EHAIZT. ARES Ayt 4 29 aRvEageE At A4 setEs WA aA (4.0 g) ZA
F5ak9it)

LCMS m/z =338.8 [M+H]"; '"H NMR (400 MHz,
DMSO-ds) 8 ppm 7.39-7.62 (m, 3H), 7.70-7.75 (m, 1H), 7.82-7.88 (m, 1H), 14.11 (s, 1H).
G C: X ol dAA ] TFERA tert-FE 2-(((1s,4s)-4-((4-2 0 E-5-FH-3-(Eg| EF o 2g)-1H-1]
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[1697]

[1698]
[1699]

[1700]

[1701]

[1702]

[1703]

[1704]

[1705]

[1706]

[1707]

[1708]

[1709]

gE-1-)HEH A SR
) -1H-v] 2hE-1-) vl e
DMF (6 nL) & 4-20%-3-¥d-5-(EgZFe2re)-1-Yz=% (2.0 g, 5.92 mol)] &N F23UEHF
(0.14 g, 5.92 mmol)< OCoﬂ/ﬂ ZaA HA7FY. EES I 2%oAM 1 AIZF w9k wkslal, tert-FE

HEADIAHOE 2 tert-H58 2-(((1s,45)-4-((4-£2. 9. E-3-FHId-5-(EZ ZF o8
S22 EA] A EH O EL] Az

2-(((1s,4s)-4-(EAS A H DA F 22w EA]) oA H O E (2.44 g, 5.92 mmol)E F7}atgd S E-S 60
TR 16 A7 B¢k A3 71<dsta, & (2 mL)E AASIa, o€ oA Ho|ER F&3}1, Mg501 el A A zA]
713, FEAZATH, AFES Ag A 29 azaEadfnE Axste] B4 3F3E (229 YA ojdAA

R 7
FSE)S FA 9A (2.7 @) BA FESAYH.
LCMS m/z =579.1 [M+H]".

Al D: 2-(((1s,4s)-4-((3,4-HHd-5-(EEF L 2 9)-1H-3 &}5-1-A) H D) A E 2 ) v FA] ) oA ELLE]
e

gLak (3 ml) F X EA ] EFEZA L tert-FH 2-(((1s,48)-4-((4-8 2 E-5-7d-3-(E EF L2
)-1H-F#E-1-Q)HIDH A S22 | EAD oA El o] E F tert-F8 2-(((1s,45)-4-((4-2. 2 E-3-#d-5-(E

EFewrd)-1H-9gE5-1-d) ) 2 D) w|EA D obA H o] E (100 mg, 0.17 mmol) 8] &l R E4t
(21.0 mg, 0.17 mmol), HIEZ7I=(EFAIE=H)ZeE (22 mg, 0.019 mmol) ¥ K.CO; (2 M 4, 0.2 mL)S

Ahstedth, W3S vlola@eloln &AL sl 150TE 4 A ESF AAstdrh. W EFERE ol
FHEAZT, ARES HCL (S F 4.0 M, 4 nl)2 A 10 A7 5 At EFRS 55A]
o, HPLCR RAIste] Al SEES WA 1A (16.4 mg)2A FEHAT

LCMS m/z = 473.2 [M+H]"; "H NMR (400 MHz, DMSO-ds) 8 ppm 1.35-1.54 (m,
8H), 1.73-1.82 (m, 1H), 2.13-2.21 (m, 1H), 3.42 (d, J = 7.07 Hz, 2H), 3.99 (s, 2H), 4.27 (d, J = 7.45
Hz, 2H), 7.23-7.29 (m, SH), 7.37-7.43 (m, SH), 12.30-12.76 (m, 1H).

AAld 1.192: 2-(((1s,48)-4-((3-Hd-4-p-EE2-5-(EZ EF L Z2W ) -1H-H - 1- W E)HA S22 )v &
AN EALE (3F3HE 152)9] A%
HAxlolddA o] EZFEEAMY tert-FE  2-(((1s,4s)-4-((4-L 2 =-5-Hd-3-(EY ZF o 2 E)-1H-v] 2} =-
1-4) Uﬂ?‘j_ 1 A EA oA HOIE B tert-FE  2-(((1s,45)-4-((4-8. 2 =-3-Fd-5-(EZ EF L 21
e)-10-3] 1-DHEHAIZZE D) HEAD oA H O E, 4 p-EdRE o 2HE, A 33E (E2E 279
=014 11 ZF & AAd 119190 71" A fFAE S o] 85t 5.

LCMS m/z = 487.2 [M+H]"; 'H
NMR (400 MHz, DMSO-ds) 8 ppm 1.34-1.54 (m, 8H), 1.73-1.83 (m, 1H), 2.12-2.21 (m, 1H), 2.34
(s, 3H), 3.42 (d, J = 7.07 Hz, 2H), 3.99 (s, 2H), 4.26 (d, J = 7.45 Hz, 2H), 7.09-7.15 (m, 2H), 7.18-
7.23 (m, 2H), 7.23-7.30 (m, 5H), 12.47 (s, 1H).
Ao 1.193: 2-(((1s,45)-4-((4-(3-HIEAHD)-5-Hd-3-(Eg| E2F L 2 E)-1H-¥&g&-1-d) ) A F =9

A)HSEAD A ES (3HeHE 154) 9] Alx

AxolddA ZFEZAY tert-FE  2-(((1s,48)-4-((4-2 0 =-5-Hd-3-(E| EF . 2| &)-11-9] eh&-

-HEDAIZ =) wF Ao E B tert-F4E  2-(((1s,4s)-4-((4- 8.2 =-3-Fd-5-(EYEF 22|
D)-1H-vetE-1-D) M)A SR D) M EA oA o E, % S-vSA o2 RE, 4] 3= (€
278 iAol T shh)& el 1,191 71| A FAFE WS o] &8ke]l 5T

LCMS m/z = 503.2
[M+H]; "H NMR (400 MHz, DMSO-de) 8 ppm 1.01-1.22 (m, 4H), 1.23-1.41 (m, 4H), 1.54-1.70
(m, 1H), 1.86-2.02 (m, 1H), 3.15 (d, J = 6.82 Hz, 2H), 3.49 (s, 2H), 3.62 (s, 3H), 4.03 (d, /= 7.07
Hz, 2H), 6.63-6.87 (m, 4H), 7.13-7.24 (m, 2H), 7.29-7.53 (m, 3H).

Al 1.194: 2-(((1s,4s)-4-((4-(3-HFA| 9 D) -3-A d-5-(Eg EF 2 g)-1H-¥et&E-1-L) v &) A 22 9]
Al EAD A EAL (3H3HE 155) 9] A%
AAelddA e EFERAMY tert-FE  2-(((1s,4s)-4-((4-2.2 =-5-9d-3-(E&| &7 2 2 & )-11-9] Zh&-

=0 2
-HHeEDAIZF2I ) HEADolAHOJE = tert-F8  2-(((1s,45)-4-((4-2 2 =-3-¥Hd-5-(Eg| ZF 2 21
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[1710]
[1711]

[1712]

[1713]

[1714]

[1715]

[1716]

[1717]

[1718]

[1719]
[1720]

[1721]

[1722]

[1723]

)-1H-9E-1-d) )N E2 A D) v EA D) oA H ol E, Bl 3-wSAIdd RN E, #A4 sete (29
2709l f1A ol AA T b Axld 1,191 71" A3 FARE S o] &ste] F5akIT.

LCMS m/z =503.2
[M+H]"; 'H NMR (400 MHz, DMSO-ds) 8 ppm 1.34-1.53 (m, 8H), 1.69-1.82 (m, 1H), 2.11-2.19

(m, 1H), 3.35 (d, J = 7.58 Hz, 2H), 3.53 (s, 2H), 3.71 (s, 3H), 4.26 (d, J = 7.96 Hz, 2H), 6.77-6.83
(m, 2H), 6.94-7.01 (m, 2H), 7.22-7.35 (m, 5H).

Ao 1.195: 2-(((1s,4s)-4-((5-9E-4-(3-3| =FA|H| d)-3-H - 1-¥] E-1-L) W) Al Z2 ) | EA] ) o}
EX (BFEE 172)9 A%

AxelgAaA el EFdEEAY tert-FE 2-(((1s,4s)-4-((4-B 2R -3-&-5-9 I-1H-¥] g} Z-1-) W EH A F &
A HEA A EIO]E 2 tert-FE 2-(((1s,4s)-4-((4-BEZR-5-&-3-Hd-11-FZE-1-D) O A 2=
A)u|EAD oA H O E, Y 3-3|=E A Hd B EALO ZRE, 34 SHEE (249 9 ddA T b=
Ao 1.1520] 71 A9 Az} SAFSE WS o] &3te] SEEL),

=,

LCMS m/z = 4492
[M+HT"; "H NMR (400 MHz, DMSO-dg) 8 ppm 1.03 (t, J = 7.45 Hz, 3H), 1.31-1.56 (m, 8H), 1.69-
1.83 (m, 1H), 2.03-2.19 (m, 1H), 2.58 (q, J = 7.41 Hz, 2H), 3.40 (d, J = 7.07 Hz, 2H), 3.79 (s, 2H),
4.01 (d, J=17.58 Hz, 2H), 6.54-6.63 (m, 2H), 6.67-6.75 (m, 1H), 7.09-7.38 (m, 6H).

Al 1,196 2-(((1s,4s)-4-((4-(3-3| ==5A] 30 d)-5- (W2 ¥] &)-3-3 d-1H-9] eh5-1-L) v &) A S = 3 ) v
EADOAEAL (8H8HE 173) 9] A%

tert-38g  2-(((1s, 45) 4-((4-8. 2 =-5-(HEH 2)-3-dld-1H-F &tZ-1-d) H ) A S 2 I A) v FA] ) o} Al Bl o] E
D HAdREdC2ZRY, A IFE (ZYE 2709 fAX)|ZAA F shh)S AAld 1.15100 71AE A {4
& WPEE olgste] £E e,

LCMS m/z = 467.2 [M+H]"; 'H NMR (400 MHz, DMSO-d;) § ppm 1.31-1.53 (m, 8H), 1.70-

1.80 (m, 1H), 2.13 (s, 3H), 2.15-2.25 (m, 1H), 3.38 (d, J = 7.07 Hz, 2H), 3.80 (s, 2H), 4.26 (d, J =
7.33 Hz, 2H), 6.63-6.78 (m, 3H), 7.13-7.20 (m, 1H), 7.21-7.30 (m, 3H), 7.33-7.38 (m, 2H).

AAA 1.197: 2-(((1s,4s)-4-((5-(NEE 2)-4-(2-FF L Z-3-3| =FA ¥ d )-3- - 1H-T] 2} &-1-L ) v & ) A]
F2aA) | EA]) M EA (FFE 174)9 Ax

tert-5-g  2-(((1s,4s)-4-((5-( &2 E] ©)-4- @ ¢ T-3-H J-1H-3| g} Z-1- ) v & ) A] 2 8 2] ) | E A] ) o} Al ] o] E
W 2-ZROR-3-JEZEAH LR EACZRE EA 5}?}5% (B2a1g 2719 9 o|HAA F S Al
1.1499 7] A A} 7T}‘]'§l' HOH:Q% o] o}-Oq T"—Ev‘é}' ch=9

LCMS m/z = 499.2 [M+H]"; '"H NMR (400 MHz, DMSO-ds) & ppm
0.97 (t, J="7.33 Hz, 3H), 1.31-1.53 (m, 8H), 1.68-1.81 (m, 1H), 2.14-2.25 (m, 1H), 2.54 (q, J = 7.33
Hz, 2H), 3.38 (d, J = 6.82 Hz, 2H), 3.74 (s, 2H), 4.27 (d, J = 7.33 Hz, 2H), 6.64-6.73 (m, 1H), 6.95-
7.06 (m, 2H), 7.19-7.30 (m, 2H), 7.34-7.40 (m, 2H), 7.41-7.53 (m, 1H).

Ao 1,198 2-(((1s,4s)-4-((5-(ANEE £ )-4-(3-3| =5 A Fd)-3-F d-1H-T| &Z-1-H ) A F =8 2 ) v
EADolAEAL (3HE 177)9] A%

tert—l?—'?i 2-(((1s,45)-4-((5-(o€E] 2)-4-2. 2 ©=-3-H -1~ 2}&-1-d) W) A| S 2 A ) W B A] ) o} A EH o] E
2 - EEA YR BN 2 RE, EA 3E (EE 2709 YA AA F shh)S A 1.1499] 7]AE
7Ur S }f‘z} WS o] &3ty 531G

LCMS m/z = 489.2 [M+H]"; '"H NMR (400 MHz, DMSO-ds) 8 ppm 0.97 (t, J=
7.33 Hz, 3H), 1.31-1.53 (m, 8H), 1.70-1.81 (m, 1H), 2.14-2.25 (m, 1H), 2.53 (q, /= 7.33 Hz, 2H),

3.41 (d, J=7.07 Hz, 2H), 4.00 (s, 2H), 4.26 (d, J = 7.58 Hz, 2H), 6.63-6.76 (m, 2H), 7.14-7.21 (m,
2H), 7.21-7.30 (m, 3H), 7.32-7.39 (m, 2H).

A A] o 1.199:
2-(((1s,48)-4-((4-(3-3| =& A # D) -5-(2-H F Al o & ) -3-H - 1H-3] &-E-1-L) H D) A F 2 & A ) W EA] ) oA E
A (3HHE 180) 9] Az
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[1724]

[1725]

[1726]
[1727]

[1728]

[1729]

[1730]

[1731]

[1732]
[1733]

[1734]

[1735]

SSS0dl 10-1707247

A A 5-(2-HEA o E)-3-H d-1H-T] 2} =] A%
B EFd (10 nL) 5 oA EH®= (3.5 g, 29.1 mmol)e] Mo of=2 &tol] 0ToA] LiHMDS (EFd = 1.0
DE AFAE F3 H7relvh. 5 & %, 3-WSAZEg Y F280]= (3.57 g, 29.1 mol)E AHAAE F

3 3 "ol HrletH. WEE AASA, AcOH (2 mL), EtOH (100 mL), % 3=z} 43}%= (4.37 g, 87
mmol)S H7Fskct. WbSES 2 AI7H OJ gFsta, Aoz Yzha7|a, EFAAL. FFES EtOAc/H0

= FFoha, A2 AAHSAL, NgSo, dolld AxA7la, w5z Y. AdE IFes devh A Z2Y A=

Eads R gAstel A SRS A% 29 (2.0 A Tkt

i

LCMS m/z =203.1 [M+H]*; '"H NMR (400 MHz, DMSO-ds) 8 ppm 2.85 (bs, 2H), 3.27 (s, 3H), 3.59
(t, J = 6.82 Hz, 2H), 6.49 (s, 1H), 7.21-7.46 (m, 3H), 7.74 (m, 2H), 12.56 (s, 1H).

A B: 4-B2R-5-(2-HEA o E)-3-Ad|d-11-9] 2} =] A%

DCM (100 mL) < 5-(2-H| & Aol d)-3-3 ]é -2+ (2.0 g, 9.89 mmol)2] Mol BE (4.74 g, 29.7 mmol)
S 0CAA Hrtskgle, HEES I =94 1 /\]{ FoF wWkslal, A& AoA 2 AIZF FoF mwket
g, NapS0s (10% S4) = AA S S ata, 4 FS DOM (2 x 50 mL) o2 F=sgk. g

. %ﬂ%*@ w25t
=

3 F1ES AR ARk, NgSo, AelA 7

LCMS m/z =281.1 [M+H]"; 'H NMR (400 MHz, DMSO-ds) & ppm 2.87 (t,J =
6.82 Hz, 2H), 3.27 (s, 3H), 3.62 (t, J = 6.82 Hz, 2H), 5.75 (s, 1H), 7.35-7.51 (m, 3H), 7.75-7.82 (m,
2H).

A C: X dEAY EIFEZAY tert-FE 2-(((1s,4s)-4-((4-BE2R-5-(2-H E x| & )-3-5 d-1H-7] &} =
-1I-deED)A SR W EAD A EHIOIE E tert-HE  2-(((1s,45)-4-((4-B 2 E-3-(2-H|E Ao & )-5-9 <~
-3 g &-1-HEH A FZ 2 EA] ol A H o] E2Q] A%

DMF (5 ml) % 4-B2E-5--vEAdd)-3-dd-11-¥2}=& (3.0 g, 10.67 mmol)e] &Mo] FA3IUEH
(0.256 g, 10.67 mmol)oll ©]oJA tert-FE 2-(((1s,48)-4~(EASAIHEDA| S Z A )W EA])olH o] E (4.40
g, 10.67 mmol)E H7ISITE. WHEES 45T A M43 ZHdsigich. & (5 a2 A & E3ES
EtOAc®E F&3ta, PF= AFsFaL, MgS0, AolA AxA71a, sHAHY. ARES A7 4 29 a=20

Eav 2 gAlste] #A4 shshe (2T fAolddAle] e, 4.5 9= 53

LCMS
miz=523.4 [M+H]"; "H NMR (400 MHz, DMSO-dq) & ppm 1.69-1.80 (m, 4H), 1.81-1.89 (m, 4H),
1.91 (s, 9H), 2.19-2.30 (m, 2H), 2.90 (s, 3H), 3.46 (t, J = 6.63 Hz, 2H), 3.89 (d, J = 6.95 Hz, 2H),
4.02 (t, J = 6.32 Hz, 2H), 4.43 (s, 2H), 4.56 (d, J = 7.45 Hz, 2H), 7.81-7.99 (m, 3H), 8.24-8.32 (m,
2H).

SA D 2-(((1s,48)~4-( (4-(3-3] E5 A D) -5- (2~ 5 Al o &) -3~ - -] 2} - 1-2) v &) A F 252 ) )
AobAEARe] A%

o4k (3 ml) & fXelddAe EEZAM tert-HE 2-(((1s,45)-4-((4- B2 R-5-(2-H E A & )-3-7d
- - 1-) MDA Z 22w EAD oA E o] E - B tert-FE 2-(((1s,4s)-4-((4-HZ B-3-(2-W| 5 A] o]
2)-5-wd-11-T ZE-1-) ) A 2w EAD oA H o] E (100 mg, 0.192 mmol)2] &-Ho 3-3|=F A3 ¢
B2 (26.5 mg, 0.192 mmol), HIEZZ|A(EgdAdE23)ZeHE (22 mg, 0.019 mmol) @ K.CO5 (2 M +A,
0.2 mb)& #H7letdth. WE=S mlolazglo|B £AF shell 150T= 4 AZF &3k 7hdsigict. W
o#sla, EHEAZT. ARFES HCl (US4 F 4.0 M, 5 mb) & A-oA 10 AIZF 53k A3k
S FF5A713, HPLCRE Ast A sl3E (FF 2719 XA F sh-hS WA 1A (12.

ft

ﬂld

]

=
Kol
=

. LCMS m/z=
479.3 [M+H]"; '"H NMR (400 MHz, DMSO-ds) & ppm 1.32-1.57 (m, 8H), 1.73-1.82 (m, 1H), 2.07-
2.18 (m, 1H), 2.83 (t, J = 6.95 Hz, 2H), 3.15 (s, 3H), 3.35 (t, J = 6.95 Hz, 2H), 3.43 (d, J=7.07 Hz,
2H), 4.00 (s, 2H), 4.05 (d, J = 7.58 Hz, 2H), 6.56-6.75 (m, 3H), 7.14-7.26 (m, 4H), 7.30-7.37 (m,
2H).
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[1736]

[1737]

[1738]
[1739]

[1740]

[1741]
[1742]

[1743]

[1744]

[1745]

[1746]

[1747]

[1748]

[1749]

23| 10-1707247

oin

A)

A e 1.200:  2-(((1s,4s)-4-((5-(2-H| EA o &) -4-(6-W EA 9 ) H-3-2 ) -3-3 d-1H-1] & Z-1-2)H W e H A &
ZE )W EAD oA EAL (3H3HE 181) 9] A%

DA EZ ) HEAD O HOIE D tert-FE 2-(((1s,4s)-4-((4-HE2E-3-(2-H| EA|d & )-5-9 d-1H-T] 2} &~
=) SR MEAD A E, B -rSA e d-3-d 2o 2Ry, ¥4 e (e 2709

YH ol AA ] EFEEZAM tert-5E 2-(((1s,4s)-4-((4-BH 2R -5-(2-WEA o & )-3-3 d-1H-3] &} =-1- ) 1|
Aol dA F shh) & AAle] 1.1999] 71AE A FAgE WHS o] 83t F53F3T.

LCMS m/z = 4943
[M+H]"; "H NMR (400 MHz, DMSO-dg) 8 ppm 1.33-1.57 (m, 8H), 1.74-1.84 (m, 1H), 2.09-2.18
(m, TH), 2.83 (1, J = 6.69 Hz, 2H), 3.16 (s, 3H), 3.38 (t, J = 6.69 Hz, 2H), 3.43 (d, J = 7.07 Hz, 2H),
3.87 (s, 3H), 4.00 (s, 2H), 4.06 (d, J = 7.33 Hz, 2H), 6.83 (d, J = 8.59 Hz, 1H), 7.19-7.33 (m, SH),
7.51 (dd, J = 8.46, 2.40 Hz, 1H), 8.01 (d, J = 2.02 Hz, 1H).

AR o 1.201:
2-(((1s,4s)-4-((4-(2-ZF L 2-3-s| =5 A 9 d)-5-(2-H FA| o ©)-3-3 - 1H-¥| e} S-1-D ) W &) A 2 = 9
Ayl EAD A EAL (3H3HE 182) 9] A%

Aol g Aol Et=zA e tert-F4 2-(((1s,4s)-4-((4-B 2 R-5-(2-v| A o & )-3-3 d-1H-T] eh5-1-< ) vl
DA SR HEA oA H O E B tert-H2 2-(((1s,4s)-4-((4-H 2R -3-(2-v| 5 Aol & )-5-5| - 1H-T] 2} =~
1-WEDAZZIA )M EAD A H O E, F 2-ZF 0 2-3-3=EAf B 2402 Y, 14 IFE (Edd
271 8] 1Al AA T shh & Al 1.1990] 71A| A} FARE WS o8-8kl 583t

LCMS miz = 497.2
[M+H]"; 'H NMR (400 MHz, DMSO-ds) & ppm 1.31-1.54 (m, 8H), 1.72-1.84 (m, 1H), 2.06-2.19
(m, 1H), 2.79 (t, J = 6.32 Hz, 2H), 3.12 (s, 3H), 3.31 (t, J = 6.95 Hz, 2H), 3.40 (d, J = 6.82 Hz, 2H),
3.68 (s, 2H), 4.07 (d, J = 7.07 Hz, 2H), 6.59-6.65 (m, 1H), 6.94-7.04 (m, 2H), 7.16-7.27 (m, 3H),
7.31-7.37 (m, 2H).

Aldl 1.202: 2-(((1s,45)-4-((4-(2,3-HEF 2 24 )-5-(2-H| 5 Ao & )-3-H d-1-¥] &} Z-1-D) e A Z =2
AV EAD LA EAL (SEE 190)9] Alx

Yol AA Y EFERZAY tert-HE 2-(((1s,4s5)-4-((4-B 2R -5-(2-W| E Ao & )-3-7 d-1H-¥) g}=-1-2) ]
'a)/\ FzaA)mEAD A HOIE R tert-F8 2-(((1s,4s)-4-((4-B 2 R-3-(2-H| EA] o & )-5-2 I -1H- 3 g} =-

DDA Z 2 )W EA oA E, 2 2 3-TZF 2-HdR 2o 2R A IFE (Ed 2719
2 1 o) AA F sh)S AAle 1.1999 71AE A} FARE WHS o] 85t 53

A
=
3
el

LCMS m/z =499.2
[M+HT; 'H NMR (400 MHz, DMSO-d¢) & ppm 1.31-1.56 (m, 8H), 1.71-1.83 (m, 1H), 2.07-2.19
(m, 1H), 2.83 (t, J = 6.32 Hz, 2H), 3.11 (s, 3H), 3.33 (t, J = 6.57 Hz, 2H), 3.39 (d, J = 6.82 Hz, 2H),
3.67 (s, 2H), 4.09 (d, J = 7.33 Hz, 2H), 7.10-7.18 (m, 1H), 7.19-7.33 (m, 6H), 7.38-7.48 (m, 1H).

2AAE 1.203: 2-(((1s,4s)-4-((4-(3-F2E2-2-ZF 0 23d)-5-(2-H EA o &)-3-F| d-1H-T &} =-1-d) v &)

A FZEA)HEA]) AN EAL (S3E 1919 Alx

A o) ddA ] EFEEA ] tert-HFE 2- (((1s 43)-4-((4-B2 R -5-(2-W 5 &)-3-H - 1H-T] 2} &-1-4 ) vl
EDAIZ 22w EA) oA H O E W tert-FE 2-(((1s,4s)-4-((4-B 2R -3-(2-W|EA) o & )-5-H I -11-3] &} =-
1-)HEHAIE2 ) EADOAH O E, H 3-222-2-ZF 2R EMNoRRY, ¥4 3F=E (F849 2
Mol YA AAA T shh)S AAld 1.1999] 71A1E A} FARSE HE o] &ste] 53518l

LCMS m/z=515.2
[M+H]*; '"H NMR (400 MHz, DMSO-de) 8 ppm 1.28-1.55 (m, 8H), 1.71-1.85 (m, 1H), 2.07-2.19
(m, 1H), 2.81 (t, J = 5.68 Hz, 2H), 3.11 (s, 3H), 3.32 (t, J = 6.44 Hz, 2H), 3.40 (d, /= 6.82 Hz, 2H),
3.68 (s, 2H), 4.09 (d, J = 7.33 Hz, 2H), 7.18-7.34 (m, 6H), 7.55-7.63 (m, 2H).
Ao 1.204: 2-(((1s,45)-4-((4-(2-EF 2 2-3-vE 1 d)-5-(2-H A & )-3-3 d-1H-T| ZE-1-L) W &) A
) mEA) LA EAL (3EE 192)9] A%

Aol AAY EFEEAY tert-F9 2-(((1s,4s)-4-((4-B 2 E-5-(2-v| EA] o & )-3-5 d-1H- ] &} Z-1-Y ) ]
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[1750]
[1751]

[1752]

[1753]

[1754]

[1755]

[1756]
[1757]

[1758]

[1759]

[1760]

[1761]

SSS0ol 10-1707247

DA FRIA) I EAD oA EHOlE B tert-FE 2-(((1s,4s)-4-((4-B 2R -3-(2-v| 5| o & )-5-3 - 1H-9] &} 5-
=d)mEA SRS D)SEA oA H O E, B 2-EF e 2-3-vdaAdR oy, x4 sehe (ZodE 27
of A1 EAA T shh)& Al 1.1999] 71| A} AR WS o]88te] =583t

LCMS m/z =495.3
[M+H]"; '"H NMR (400 MHz, DMSO-d¢) 8 ppm 1.32-1.56 (m, 8H), 1.72-1.83 (m, 1H), 2.06-2.17
(m, 1H), 2.23 (s, 3H), 2.78 (t, /= 5.94 Hz, 2H), 3.11 (s, 3H), 3.30 (t, /= 6.06 Hz, 2H), 3.40 (d, J =
6.57 Hz, 2H), 3.71 (s, 2H), 4.07 (d, J = 6.82 Hz, 2H), 7.05-7.16 (m, 3H), 7.16-7.34 (m, 5H).

A 1.205: 2-(((1s,48)-4-((5-(2-H EAl &) -3-H d~-4-m-EL-11-T 2} E-1-) &) A S 2 A ) v £ A] ) o}
ANEAL (335 193)9 Ax

ol AA ] EFBEAS tert-E 2-(((Ls,ds)-4-((4-1 2 B-5-(2-v] 5 A o] & )-3-34 - 1H-3] 2} £-1-2)) ]
Agw ) EA) A H Ol E B tert-2 2-(((1s,48)-4-((4-HEB-3-(2-7 % Ao ©)-5-5] d-11i-5 215
) A ERA S Aok HelE, B n-EUREACRTE, EA S (2D 209 XA
% Sbe AAe 11999 J1AE A A RS o) g3kl £EaA.

LCMS m/z = 477.3 [M+H]"; '"H NMR (400
MHz, DMSO-dg) 8 ppm 1.32-1.54 (m, 8H), 1.72-1.84 (m, 1H), 2.06-2.18 (m, 1H), 2.28 (s, 3H), 2.82
(t, J = 6.82 Hz, 2H), 3.14 (s, 3H), 3.35 (t, J = 6.82 Hz, 2H), 3.40 (d, J = 7.07 Hz, 2H), 3.69 (s, 2H),
4.06 (d, J = 7.33 Hz, 2H), 6.97 (d, J = 7.58 Hz, 1H), 7.04 (s, 1H), 7.13 (d, J = 7.58 Hz, 1H), 7.17-
7.35 (m, 6H).

A A4 1.206:
2-(((1s,45)-4-((4-(3-ZF 22 9d)-5-(2-v| S A & )-3-H I-1H-Y 2} Z-1-L ) v e A S 2N 2w S A ) oA E
A (3EHE 194)9 A%

A1 AA Y EFE2MY tert-FE 2-(((1s,4s5)-4-((4-B2E-5-(2-H| EA| ol &) -3-H I-1H-] &-Z-1-2 ) o]
DA F I HEA]) oA HOIE D tert-FE 2-(((1s,4s)-4-((4-B 2 F-3-(2-H| EA] o & )-5-3| d-1H-7] 2} =~
1) HED A Z 2 HEAD A H O E, 9 3-ZRoaFdREANo 2R XA FE (EE 209 ¥
ol AA F S AAle 1.1999 Z1AlE AT FAREE BHE o] 83t 5.

LCMS m/z = 481.3 [M+H]"; 'H
NMR (400 MHz, DMSO-ds) 8 ppm 1.32-1.56 (m, 8H), 1.73-1.83 (m, 1H), 2.07-2.18 (m, 1H), 2.87
(t, J = 6.69 Hz, 2H), 3.15 (s, 3H), 3.37 (t, J = 6.69 Hz, 2H), 3.41 (d, J = 7.07 Hz, 2H), 3.83 (s, 2H),
4.07 (d, J = 7.33 Hz, 2H), 7.01-7.06 (m, 2H), 7.11-7.18 (m, 1H), 7.19-7.33 (m, 4H), 7.37-7.45 (m,
2H).

AAd 1.207: 2-(((1s,48)-4-((4-(2-W| EA F B P-4~ )-5-1 & -3-F - 1H-T] &} Z-1-H W eH A S22 ) v &
A OFMEAL (3FE 195)9 A%

YAlo) A A ] EdEZM tert-HE 2-(((1s,45)-4-((4-B 2R -3-vd-5-H d-11-T| g} Z-1-d) WO A & =
A )HEAD oA HOIE 2 tert-H¥ 2-(((1s,4s)-4-((4-B 2R -5-wE-3-5d-11-7| g}=-1-Q) &) A| Z = 3]
A EADOIAEHCIE, 9 2-wEAIF 2 d-4-UdR 2o 2R TA 3FE (EHH 2719 Yo AEA F st
WS AAle] 1,974 7128 A FAE S o] 83t 53T

LCMS miz = 450.2 [M+H]";
'H NMR (400 MHz, DMSO-ds)  ppm 1.32-1.54 (m, 8H), 1.71-1.80 (m, 1H), 2.04-2.13 (m, 1H),
2.28 (s, 3H), 3.42 (d, J = 7.07 Hz, 2H), 3.85 (s, 3H), 3.99 (s, 2H), 4.06 (d, J = 7.33 Hz, 2H), 6.62 (s,
1H), 6.74 (dd, J=5.31, 1.26 Hz, 1H), 7.26-7.35 (m, 5H), 8.10 (d, J = 5.31 Hz, 1H).

AAldl 1.208: 2-(((1s,4s)-4-((5-od-4-(2-W EA| T B H-4-Y)-3-F -1~ &FZE-1-) O A S22 &) v &
Ao EAE (SF3HE 196) 9] A=

xRl AA ] EFEZAY tert-F8 2-(((1s,4s)-4-((4-B 2 X -3-o)| &-5-7d-1H-¥ &} Z-1-)eEDH A S =
A HEAD oA HOIE 2 tert-H¥ 2-(((1s,4s)-4-((4-B 2R -5-o&-3-5d-11-7| g} =-1-) &) A| Z = 3]
A EAD A EHOIE, 9 2-wEAIFU-4-UdR 2o 20 TA 3FE (EH 2719 Yo dAEA F st
)& AAe 1.152¢ 71A1E A} FARE WS o] 835t 5351t
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[1762]

[1763]

[1764]

[1765]

[1766]

[1767]

[1768]
[1769]

[1770]

[1771]

[1772]
[1773]

[1774]

[1775]

SS=S0ol 10-1707247

LCMS m/z = 464.3
[M+H]"; '"H NMR (400 MHz, DMSO-dg) § ppm 1.06 (t, J = 7.58 Hz, 3H), 1.32-1.57 (m, 8H), 1.71-
1.83 (m, 1H), 2.07-2.18 (m, 1H), 2.67 (q, J = 7.49 Hz, 2H), 3.43 (d, J = 6.82 Hz, 2H), 3.85 (s, 3H),
4.00 (s, 2H), 4.04 (d, J = 7.33 Hz, 2H), 6.61 (s, 1H), 6.76 (dd, J= 5.31, 1.26 Hz, 1H), 7.22-7.34 (m,
SH), 8.12 (d, /= 5.31 Hz, 1H).

A 1.209: 2-(((1s,4s)-4-((4-(3-F 223 9)-5-(2-H EA o &) -3-| I-1H-¥| &} =-1-L)HEH A S 2 3 A)
HEAD LN EA (& 197)9] A%

Ao AA ) EFEZA tert-38 2-(((Is,4s)-4-((4-H 2 B-5-(2-0] 5 A| o] &) -3-31 - 11i-3] 2} - 1-2) o]
A 22 ) SAD O] E B tert-3E 2-(((1s,4s)-4-( (4B 2 -3-(2-] 5 A] o] €)-5-3] I 1i-3) 2} -
1-el)se) A 2R E Aol Elo]E, 0 s-Freddngtenie, ¥4 S5 (Rdd 249 914
BAA F b Arel 119990 A8 23t fAE PHE ol gste] £EHs

LCMS m/z = 497.2 [M+H]"; 'H
NMR (400 MHz, DMSO-ds) § ppm 1.33-1.56 (m, 8H), 1.73-1.84 (m, 1H), 2.06-2.18 (m, 1H), 2.86
(t,J = 6.69 Hz, 2H), 3.15 (s, 3H), 3.37 (d, J = 6.82 Hz, 2H), 3.39 (t, J = 7.07 Hz, 2H), 3.75 (s, 2H),
4.06 (d, J=7.58 Hz, 2H), 7.14-7.19 (m, 1H), 7.20-7.31 (m, 6H), 7.35-7.43 (m, 2H).

Al 1.2100 2-(((1s,48)-4-((5-oD-4-(5-W EA| T B H-3-Y)-3-F - 1H-9 &FZE-1-) O A S22 & ) v &
A OFMEAL (3E 201)9 Ax

Ao AAY EFERAY tert-F° 2-(((1s,4s5)-4-((4-B 2 R-3-d-5-H d-1H-9 FZ-1-I)HeH A Z &
AW EAD oA E O E H tert-FE 2-(((1s, 4s)—4—((4—EiE—5—°ﬂ =3-Hd-1-9 ZE-1-L) W) A E 28
AW EAD oA E O E, 9 5-uEAFEHI-3-d R EMNoZHE | ®A SFE (E2E 29 XA A F 3
S AAle 1.1520] 71AlE AT FAFS WHES o] &3t 5318l

LCMS m/z = 464.3
[M+H]"; "H NMR (400 MHz, DMSO-ds)  ppm 1.05 (t, J = 7.52 Hz, 3H), 1.36-1.58 (m, 8H), 1.74-
1.83 (m, 1H), 2.10-2.19 (m, 1H), 2.67 (q, J = 7.45 Hz, 2H), 3.44 (d, J=7.07 Hz, 2H), 3.84 (s, 3H),
4.00 (s, 2H), 4.07 (d, J = 7.45 Hz, 2H), 7.23-7.33 (m, 5H), 7.47 (dd, J = 2.65, 1.64 Hz, 1H), 8.09 (d,
J=1.64 Hz, 1H), 8.38 (d, J = 2.78 Hz, 1H).

AAlE 1,211 2-(((1s,4s)-4-((4-(2-EF 2. 2-3-3| =5 A 7 d)-5-(2- (¥ &) &) -3-7 - 1H-7] &HE-1-
Ad)yme A F2E D) HEA]) oA EAl (3HEHE 213)9] A%
A A 5-(2-(WEE ) e)-3-d-1H-T FZ2] A=

4 EF<l (10 nL) F oFHEH= (5.0 g, 41.6 mmol)2] &M ol=3 3lof] 0ColA LilMDS (54 ZF 1.0
M, 42 mL, 42 mmol)E AlHFXE EF& HAASIY. 5 B F -(WEg)Zzasned F2gol= (5.77 g,
41.6 mmo)E A”AE T3l 3 W "rsielch. WERE AASIA, AcOH (5 mL), EtOH (100 mL), ® 3|==&}
2 F3HE (6.25 g, 125 mmol)S H7ISIATh. ERFES 2 AIZF SF @Fsta, ARo® YAAT, FHAZ

HFES EtOAc/H0® F&stal, 4= AlAFstar, NgS0, AolA AxA7laL, #FAZY. A4E dF=

s de7t A 2 AzvhEnduE gAlste] BAl SEES A3 09 (6.5 9 FEIA.

1

T~

=
T

o

[o

LCMS m/z = 219.2 [M+H]*; "H NMR (400 MHz, DMSO-ds) 8 ppm
2.09 (s, 3H), 2.77 (t, J = 7.71 Hz, 2H), 2.84-2.95 (m, 2H), 6.53 (s, 1H), 7.18-7.50 (m, 3H), 7.63-7.84
(m, 2H), 12.60 (bs, 1H).

WAl B 4-B 2 E-5-(2-(WEE )l g)-3-sd-1H-¥| 2}E 2] A=,

wWERS (20 mL) & 5-(2-(MEE)de)-3-dd-10-3 &}= (4.0 g, 18.32 mmol)e] & Mo N-H =
(3.26 g, 18.32 mmol)E 0TColA A3 H7telsict. HHEES 0ColA 2 A7 F<F wtalgin,. E3ES §
SA1713, A7t A 2y dA2utEad g2 AAste] 34 s3HE (3.4 90 533

LCMS m/z =297.0 [M+H]"; 'H NMR (400
MHz, DMSO-ds) 8 ppm 2.11 (s, 3H), 2.79 (t, J = 7.83 Hz, 2H), 2.83-2.97 (m, 2H), 7.32-7.56 (m,
3H), 7.67-7.88 (m, 2H), 13.20 (bs, 1H).
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[1776]

[1777]

[1778]
[1779]

[1780]

[1781]
[1782]

[1783]

[1784]

[1785]

[1786]

SSS0dl 10-1707247

A C: YRlo| A EIEZAY tert-FE 2-(((1s,4s)-4-((4-B2R-5-(2-(WEE 2 )0 &)-3-7d-
- 2tE&-1-d)HEH A ZF2 ) EA] oA Eo]|E H tert-F8 2-(((1s,4s5)-4-((4-B 2 E-3-(2-(HEE| Q)0
2)-5-3d-1H-9 &E-1-) ) A S22 ) W EA] ) oA HI 0| E9] A=

DMF (5 nL) ¥ 4-B2%-5-(2-(HEE|Q)dd)-3-Ad-11-9]2}= (3.4 g, 11.44 mmol)&] &N F=AIIYEF
(0.275 g, 11.44 mmol)S A2oA H7lslar, o]ojA tert-F8 2-(((1s,4s)-4-(EASA|HE)A| ZF 2 ) HE
A HIOIE (4.72 g, 11.44 mmol)E @ﬂoﬁiv}. W5 45CE WA 7Mgsta, d2os WaA7|a, &
G )R AASGT.  EIES EtOAcE FE3t1, 942 AFHs, MgS0, AolAx AZRA7L, EE=AHC)
AFES A7t A 728 g=2vEadgyz ZAste] 54 3EE 2F9 o)A AAY EFE, 3.5 9%
S =

LCMS m/z = 539.1 [M+H]"; "H NMR (400 MHz,
DMSO-ds) & ppm 1.30-1.40 (m, 4H), 1.43 (s, 9H), 1.44-1.52 (m, 4H), 1.70-1.80 (m, 1H), 2.03-2.11
(m, 1H), 2.14 (s, 3H), 2.72 (t, J = 7.07 Hz, 2H), 3.00 (t, J = 7.20 Hz, 2H), 3.40 (d, J = 6.95 Hz, 2H),
3.94 (s, 2H), 4.09 (d, J = 7.45 Hz, 2H), 7.32-7.51 (m, 3H), 7.75-7.84 (m, 2H).

A D 2-(((1s,48)-4-((4-(2-FF L Z-3-3| =EA H ) -5-(2-(HEE &) o & )-3-H d-1H-F &} Z&-1-4) &)
A Z2 ) wEA]) ol Eqle] Al

ik F Aol EAY EFEZAY tert-FE 2-(((1s,45)-4-((4-H 2 R-5-(2-(WEE ) & )-3-3 -1~
g E-1-)HeED A F R W EA oA HOJE  E tert-5E  2-(((1s,4s)-4-((4-B 2 E-3-(2-(H € E] 2) 9]
2)-5-3d-1H-3 gE-1-D) D) A Z2 8 ) EAD oM HI O E (100 mg, 0.19 mmol)e] &Hol| 2-FF 2 2-3-3]
EEAHEHEA (29.6 mg, 0.19 mmol), HIEZZ|A(EFAIDEAT)ZE (22 mg, 0.019 mmol) F K,C0; (2
M 44, 0.2 mL)S H7reksich. Wb

, SES vlo]aRgelB ZAF ol 150TCE 4 A7 &<t 7FEsgiTh. Wk
TRES AHsta, sFAHY. FFES HCL (YA T 4.0 M, 5 nL)E A4 10 A7 &< A3kt
E3ES FEA7]2L, HPLCE AASIY] FA S (89 2719 Yo dA F shhS WA ud (15.5

LCMS m/z =
513.2 [M+H]"; '"H NMR (400 MHz, DMSO-ds) 8 ppm 1.32-1.57 (m, 8H), 1.74-1.82 (m, 1H), 1.88
(s, 3H), 2.08-2.18 (m, 1H), 2.46 (t, J=7.71 Hz, 2H), 2.82 (t, J= 7.20 Hz, 2H), 3.43 (d, J= 7.07 Hz,
2H), 4.00 (s, 2H), 4.08 (d, J = 7.45 Hz, 2H), 6.65-6.72 (m, 1H), 6.91-7.04 (m, 3H), 7.17-7.28 (m,
3H), 7.31-7.37 (m, 1H).

AAe 1.212: 2-(((1s,4s)-4-((4- (G- EA ¥ 2 P-3-2)-5-W & -3-7 d-11-¥| g} E-1-L) WO A 2 8 )| &
ADOFAEAL (3}8HE 214)9] Al

AxelddANe] EFEZAY tert-FE 2-(((1s,4s)-4-((4-B 2R -3-ve-5-Fd-1-T &Z-1- ) A EF=
) wEA oA O E H tert-HE 2-(((1s,4s)-4-((4-B2R-5-wE€-3-Hd-10-3| g} ZFH-1-) e H A F =23
A)HEAD A EHOIE, B 5-HEAIFZU-3-R L0 ZHE, A S3E (FH 2719 SR )EA F 3t
WS AAl 1,979 71AE A Ak S o] &8t 531Gl

LCMS m/z = 450.2 [M+H]";
'H NMR (400 MHz, DMSO-ds) 8 ppm 1.35-1.55 (m, 8H), 1.72-1.82 (m, 1H), 2.05-2.15 (m, 1H),
2.27 (s, 3H), 3.42 (d, J = 7.07 Hz, 2H), 3.81 (s, 3H), 4.00 (s, 2H), 4.08 (d, J = 7.45 Hz, 2H), 7.23-
7.33 (m, 5H), 7.39 (dd, J = 2.65, 1.64 Hz, 1H), 8.04 (d, /= 1.52 Hz, 1H), 8.32 (d, /= 2.78 Hz, 1H).

Al 1,213 2-(((1s,48)-4-((5-(2-(HEE ) &)-3-H d-4-n-EL-11-T 2} - 1-D) ) A S22 v &
AN EAL (818E 216)9] Az

x| o)A EFdERAY tert-HE 2-(((1s,4s)-4-((4-B 2 R-5-(2-(WEE] 2 ) ol &)-3-7| I -1H0-3] 2} =-1-
A)HEDNAIFZAL)HEA oA EO]E 2 tert-F° 2-(((1s,4s)-4-((4-HE2F-3-(2-(HEE| Q) o & )-5-5d~
H-928&-1-WMDAZ 2D EAD A H O E, 2 n-EHR 2402 HE, ¥4 33E (22 279 4
Ao gHA F 3l S AAld 1.211e0 71A1" BT FARSE PHE o] 83t 5351
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[1787]
[1788]

[1789]

[1790]
[1791]

[1792]

[1793]

[1794]

[1795]

[1796]
[1797]

[1798]

[1799]

sE50l 10-1707247
LCMS m/z=493.3
[M+H]"; "H NMR (400 MHz, DMSO-ds) 8 ppm 1.33-1.56 (m, 8H), 1.70-1.82 (m, 1H), 1.89 (s, 3H),
2.07-2.16 (m, 1H), 2.29 (s, 3H), 2.50 (t, /= 7.06 Hz, 2H), 2.86 (t, J = 7.33 Hz, 2H), 3.40 (d, /= 6.80
Hz, 2H), 3.77 (s, 2H), 4.06 (d, J = 7.45 Hz, 2H), 6.98 (d, J = 7.71 Hz, 1H), 7.07 (s, 1H), 7.13 (d, J =
7.58 Hz, 1H), 7.17-7.28 (m, 4H), 7.29-7.35 (m, 2H).
21 4] ) 1.214:

2-(((1s,48)-4-((4-(2-ZF 2. 2-3-v & 7 d)-5-(2-(HE E] &) ol & )-3- 3 - 11-T] & Z-1-) H D) A| F = &

A EAD A EAL (313HE 218)9] A%

Aol AA Y EFEEZA tert-HE 2-(((Is,4s)-4-((4-BE2F-5-(2-(HEE Q) &)-3-3 I-1H-7 &} =-1-
Ay AF2A )W EAD A E D tert-FE 2-(((1s,4s)-4-((4-B2R-3-2-(HEE] ) &)-5-3d-
H-98&-1-d)WMDHA S 2 EAD oA EH O E, 2 2-ZF02-3-vdiduEio2RE, EA IE
(FEE 279 X AA F shhg A 1.211¢] 71AlE A3 FAREE WS o] &3t 5355t

LCMS m/z = 511.2 [M+H]"; "H NMR (400 MHz, DMSO-dy) 8 ppm 1.33-1.56 (m, 8H), 1.73-
1.81 (m, 1H), 1.85 (s, 3H), 2.09-2.17 (m, 1H), 2.23 (s, 3H), 2.46 (t, J=7.71 Hz, 2H), 2.81 (t, J =
7.07 Hz, 2H), 3.41 (d, J = 6.95 Hz, 2H), 3.81 (s, 2H), 4.08 (d, J = 7.45 Hz, 2H), 7.07-7.14 (m, 2H),
7.18-7.26 (m, 3H), 7.26-7.35 (m, 3H).

AAE 1.2150  2-(((1s,48)-4-((4-(3-F22-2-ZF ¢ 2d)-5-(2-(H e <9 d)dg)-3-5 I-1H-7] & Z-1-
YHEDAIZ 2 A HEA I EAL (313HE 219)9] A=

o)
=
2-(((1s,45)-4-((4-(3-F22-2-ZF 2 =29d)-5-2-(MEE ) o & )-3-dH d-1H-¥] 2}&-1-L) v eH A ZF = 3
A EAD) LA EAF (16.4 mg, 0.031 mmol)S DCM (2 mL) ZFol &a4A|7]a, 3-Z2=2H M4 (5.33 mg, 0.031
mol)S F7Fsldth. Ao 30 & For wwtd F w3 EFES wFA7|aL, HPLCE AAste] TA 33

22w ) (10.8 ng) 2 S5

~

tio

LCMS m/z = 547.2 [M+H]"; '"H NMR (400 MHz, DMSO-ds) 8 ppm
1.33-1.56 (m, 8H), 1.74-1.82 (m, 1H), 2.10-2.20 (m, 1H), 2.46 (s, 3H), 2.66-2.77 (m, 2H), 2.83-3.00
(m, 2H), 3.43 (d, J = 7.07 Hz, 2H), 3.99 (s, 2H), 4.08-4.14 (m, 2H), 7.20-7.30 (m, 6H), 7.30-7.36
(m, 1H), 7.56-7.64 (m, 1H).

Al 1.2160 2-(((1s,45)-4-((5-(2-(ME &y d)d&)-3-H d-4-n-EL-11- &FZE-1-D W) A ZZ2 82 ) v
EADOHEAL (3HHE 220)9] Az

DCM (2 mL) ¥ 2-(((1s,4s)-4-((5-(2-(HEE ) &)-3-Hd-4-n-EL-11-T =-1-A) A ZF2d ) H &
A EAE (19.7 mg, 0.040 mmol)e] golo] 3-Z=2HHIZAF (6.9 mg, 0.040 mmol)S A7}egIh. A&
0 % &< wkslk & ¥kE E3ES FHA17]3, HIPLCE AASte] Al StES WA 1A (14.2 mg) ZA]

T

LCMS m/z = 509.2 [M+H]"; "H NMR (400 MHz, DMSO-d¢) § ppm 1.31-1.55 (m, 8H),
1.71-1.81 (m, 1H), 2.08-2.18 (m, 1H), 2.27 (s, 3H), 2.4 (s, 3H), 2.68-2.79 (m, 2H), 2.82-2.99 (m,
2H), 3.43 (d, J = 7.07 Hz, 2H), 3.98 (s, 2H), 4.04-4.10 (m, 2H), 6.97 (d, J = 7.58 Hz, 1H), 7.05 (s,
1H), 7.13 (d, J = 7.58 Hz, 1H), 7.17-7.27 (m, 4H), 7.28-7.33 (m, 2H).

AAe 1.217: 2-(((1s,4s)-4-((4-(3-3| =S A H D)-5-(2-(HEE] ) o &) -3-H| d-1H-T| g} Z-1-d ) WO A| & =
A HEAD LN EA (3FE 2219 Ax

Yx ol AA ] EFdEEZAY tert-F8 2-(((1s,4s)-4-((4-B2R-5-(2-(WEE 2 ) ol g)-3-3 d-1H- 2} =-1-
HENASFZI)HEA]) LA EO]E H tert-FE 2-(((1s,4s)-4-((4-B2R2-3-(2-(HEE| ) & )-5-H -
-3 gE-1-DHH A FZ D) HEA oA E o E, H 3-3|=FA g dR 202 HE, 34 s (£39 2
Mol x| GAA F b S HAAld 1.21140 7]AE A} FAE $HES o] 83t F53AT.

LCMS m/z
=495.2 [M+H]"; 'H NMR (400 MHz, DMSO-ds) 8 ppm 1.34-1.55 (m, 8H), 1.74-1.82 (m, 1H), 1.91
(s, 3H), 2.09-2.16 (m, 1H), 2.51 (t,J = 6.82 Hz, 2H), 2.86 (t, J = 7.33 Hz, 2H), 3.43 (d, /= 7.07 Hz,
2H), 4.00 (s, 2H), 4.06 (d, J = 7.45 Hz, 2H), 6.57-6.75 (m, 3H), 7.15-7.27 (m, 4H), 7.32-7.37 (m,
2H).
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[1800]

[1801]

[1802]
[1803]

[1804]

[1805]
[1806]

[1807]

[1808]
[1809]

[1810]

[1811]

[1812]
[1813]

[1814]

23| 10-1707247

o

AAle 1.218: 2-(((1s,4s)-4-((4-(3-ZF 2 2¥d)-5-(2-(HEE ) &) -3-H| d-1-T| g} Z-1-d ) WO A &F =
)W EA A EAL (3}3HE 222)9] Az

Aol AA Y EFEEAY tert-Fd 2-(((1s,4s)-4-((4-BE2F-5-(2-(HEE Q) &)-3-3 I-1H-7] &} Z-1-
) EHAF 22 HEAD A HOIE 2 tert-FE 2-(((1s,4s)-4-((4-B2 X -3-(2-(HEE] Q) &)-5-7d-
1H-F 8 E-1-) W ED A S 2 A EAD LA H O E, ¥ 3-ZFoafdRENOZRE %A FFES HA4
1.2119] 714" A7 FARSE S o] g3t 53T

LCMS m/z = 497.2 [M+H]"; '"H NMR (400 MHz,
DMSO-de) & ppm 1.34-1.59 (m, 8H), 1.74-1.82 (m, 1H), 1.90 (s, 3H), 2.09-2.18 (m, 1H), 2.52 (t, J =

6.82 Hz, 2H), 2.91 (t, J = 7.33 Hz, 2H), 3.44 (d, J = 6.95 Hz, 2H), 4.00 (s, 2H), 4.08 (d, J = 7.45 Hz,
2H), 7.02-7.09 (m, 2H), 7.12-7.19 (m, 1H), 7.19-7.33 (m, 5H), 7.38-7.47 (m, 1H).

Alel 1.2190 2-(((1s,48)~4-((4-(3-Z 2230 d)-5-(2-(M FE| @) o &) -3-F - 1-] 2 E-1-) W =) A 2 2. 8]
YHEA]) O EAF (33 237)9] A%

A9 EFEZAY tert-HE 2-(((1s,4s)-4-((4-B2R-5-2-(HEE ) 2)-3-3d-11-7 &}&-1-

ANFzd)HEA) oA EHCIE 2 tert-F8 2-(((1s,4s)-4-((4-BHE2F-3-(2-(HEHE] Q) & )-5-3 -
Z-1-)FEH AN Z 2D HEA oA HOE, @ -FEEAIHENOERE ¥A 3IFE (P 20
o)A F S AAl 1.21100 71" AT FARGE WHE o] 83t 55

LA 221

)

O

o

=

e
031

~—

H
jem}
do & =
ﬁ;‘imﬂ

Lo

LCMS m/z
=513.2 [M+H]"; 'H NMR (400 MHz, DMSO-d¢) 8 ppm 1.35-1.55 (m, 8H), 1.74-1.82 (m, 1H), 1.90
(s, 3H), 2.09-2.17 (m, 1H), 2.53 (t, J=7.20 Hz, 2H), 2.90 (t, J = 7.45 Hz, 2H), 3.43 (d, /= 7.07 Hz,
2H), 3.96 (s, 2H), 4.07 (d, J = 7.45 Hz, 2H), 7.15-7.19 (m, 2H), 7.22-7.32 (m, 5H), 7.37-7.41 (m,
2H).

AAlel 1.2200 2-(((1s,4s)-4-((5-(2-(MEE].2) A D)-3, 4-t] A d-1H-] e} &-1-D) v D) A SR ) | FA] ) o}
AEAL (3HHeE 238)°] A%

ARo] A AA Y] EFEZAMY tert-FE 2-(((1s,4s)-4-((4-BZE-5-(2-(FHE &) &)-3-3 I-1H-3] &} =-1-
A)ymEDHAF 2w EAD A HOIE 2 tert-38 2-(((1s,4s)-4-((4-BE2 X -3-(2-(HDE] 2 ) & )-5-7 -
H-9g&-1-dMEHAI 2 ) FAD oA H o E, 2 dAdrEio 2R, A SFE (FE 2719 A
ol AA F S AAle 1.21100 Z1AlE AT FARGE BHE o] &3te] 5B

LCMS m/z = 479.2
[M+H]"; '"H NMR (400 MHz, DMSO-d;) 8 ppm 1.34-1.56 (m, 8H), 1.73-1.81 (m, 1H), 1.88 (s, 3H),
2.08-2.18 (m, 1H), 2.50 (t,J=7.33 Hz, 2H), 2.87 (t, J = 7.33 Hz, 2H), 3.42 (d, J = 7.07 Hz, 2H),
3.88 (s, 2H), 4.07 (d, J = 7.45 Hz, 2H), 7.16-7.25 (m, SH), 7.28-7.41 (m, 5H).

AN 1,221 2-(((Is,48)-4-((5-(2-FF @ 24~ DA D) -3-(2-1] FA| o & )-4-3 D-1H-] 2} Z-1-% ) W &) A
SRS oL EA (358 239)9] A%
SA A 52 EA o D) -4-d d-1H-v] gk 0] Az

=54 (10 mL) = g_ﬂ]go}xﬂlzolq]s]c (4.0 g, 33.3 mmol)e] &Ae LilMDS (33.3 mL, 33.3 mmol)E 0T

L

¢

A A7k, 10 & EeF wRkek § ) 3-wSA|Z R FEge]E (4.08 g, 33.3 mmol)E FH7Fstar, Al
A 0ColA 30 & &<t ﬂ*&ok‘ziﬂr. HES-ES oA EAN (W AN, 2 mL) o AAsta, oS (75mL) & 34
&ta, =2t =3HE (5.00 g, 100 mmol)S AH7IEATE. WFSE-S 4 A7F Bor SFAFY. Aoz Wzt
A7l F, AESES FHFAFIAL, EtOAcE FE3FaL, NgS0, oA AxA7|a, 29 ARvEIH9Z AHAske
A sghE s G 29 (2.5 9 BA $53IH

LCMS m/z =
203.1 (M+H]"; 'H NMR (400 MHz, DMSO-ds) & ppm 2.85 (t, J = 6.69 Hz, 2H), 3.17 (s, 3H), 3.48
(t,J=6.63 Hz, 2H), 5.75 (s, 1H), 7.31-7.38 (m, 3H), 7.41-7.47 (m, 2H), 13.08 (s, 1H).

@A B: 3-HERE-5-(2-HEA 0 E)-4-Hd-1H-T &= Ax

wWEkE (20 mL) F 5-(2-WEANE)4-Hd-1H-F&HZF (1.0 g, 4.94 mmol)e] Edo] N-BRZHEZAojn=
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[1815]
[1816]

[1817]

[1818]
[1819]

[1820]

[1821]

[1822]

[1823]

[1824]
[1825]

[1826]

SS=S0dl 10-1707247

(0.880 g, 4.94 mmol)E A2eA = HIMSAT. A4 16 AF ¢ wRke & keSS
FEANZIL, EtOAc/H0R FF3ta, 29 AZnEIdAZ JAstY A JFES FA 2 (1.0 924 F

S,

LCMS m/z = 281.3 [M+H]"; '"H NMR (400 MHz, DMSO-ds) 8 ppm 2.97 (t, J = 6.63 Hz, 2H), 3.22
(s, 3H), 3.57 (t, J= 7.07 Hz, 2H), 7.20-7.27 (m, 2H), 7.35-7.45 (m, 3H), 12.67 (bs, 1H).

GA C: Xl AAY EFERZAY tert-H4 2-(((1s,45)-4-((3-BEHE-5-(2-H EA| o &) -4-¥ I -10-7| &} =
-1 WEDAIFZ M) HEA oA EH O] E F tert-F8  2-(((1s,45)-4-((5-H2E-3-(2-H EA| o &) -4- d -
-9 2tE-1-) ) A Z 28 ) WS A] ) oA EH o] E] A %

DMF (5 mL) & 3-HZR-5-(2-WEAJde)-4-#d-1H-9ZF (1.0 g, 3.6 mmol)e] &l EXAlE (1.16 g,
3.6 mmol)ell olofA tert-F8 2-(((1s,4s)-4-(EASAIH DA ZZ )W EA oA HO|E (1.47 g, 3.6
mol)E A7FsIYl. WFSES 80TE 10 A7 ot A A3 7tdsligly. Aoz WAzl T, ueRe 2
(2 mL)E AAsar, EtOAcE FE3L MgS0, Aol AZxA7Ix, 7y azveadag AAste 4 3=

2 B9 oAwA FE

2

LCMS m/z = 521.5 [M+H]"; '"H NMR (400 MHz, DMSO-ds) & ppm 1.33-
1.42 (m, 4H), 1.43 (s, 9H), 1.44-1.52 (m, 4H), 1.70-1.81 (m, 1H), 2.04-2.14 (m, 1H), 2.91 (t, J =
6.57 Hz, 2H), 3.14 (s, 3H), 3.41 (d, J = 6.95 Hz, 2H), 3.47 (t, J = 7.20 Hz, 2H), 3.95 (s, 2H), 4.04 (d,
J=1.07 Hz, 2H), 7.32-7.39 (m, 3H), 7.40-7.50 (m, 2H).

A D 2-(((1s,45)-4-((5-(2-ZF 2 2-4-v| € ¥ d)-3-(2-v| S A o & )-4-H - 1H-¥] 2}&-1-L W @H A| F = 3
AW EA) A EALS] A2

At (3 mh) F X dAAY EFEZAY tert-FE 2-(((1s,4s)-4-((3-EZE-5-(2-HEA] &) -4~
|

-IH-9gE-1-DWME)AI 2 )M EAD oA H ol E B tert-F 8 2-(((1s,4s)-4-((5-HEE-3-(2-H| EA] 9
) -4-9d-11-3] 2} E-1-L) HED A ZF 2 A )W E Aol A e o] E (100 mg, 0.19 mmol)2e] & 2-ZF 2 &2-4-v
Erd 22 (29.3 mg, 0.19 mmol), EBIEEF|A(EAIdE2)ZEE (22 mg, 0.019 mmol) 2 K05 (2 M
4, 0.2 mL)& 7Pkt WEES who]|AmSJo]H FAF Stell 150CE 4 AIRF F3F 7HEsiith. ofdtetar
FEHEAN 5, AFES UCI (U922 5 4.0 M, 5 n)E 22004 10 A7+ B¢ Hged. LS 5F5A7)
3, HPLCE AAlste] FA 3tgES WA 14 (15.6 mg) 24 53

LCMS m/z = 495.4 [M+H]"; "H NMR (400 MHz, DMSO-ds) §
ppm 1.05-1.18 (m, 4H), 1.21-1.36 (m, 4H), 1.56-1.67 (m, 1H), 1.85-1.97 (m, 1H), 2.33 (s, 3H), 2.84
(t, J = 7.45 Hz, 2H), 3.18 (s, 3H), 3.19 (d, J = 7.07 Hz, 2H), 3.53 (t, J = 7.39 Hz, 2H), 3.74 (s, 2H),
3.81 (d, J=7.83 Hz, 2H), 7.03-7.13 (m, 5H), 7.13-7.20 (m, 2H), 7.22-7.28 (m, 2H).

S A (SHE 210)9] A%

x| dAA e EFERAY tert-FE 2-(((1s,45)-4-((3-B R E-5-(2-W| S5 o &) -4-¥ d-10-¥] g} Z=-1-L) ]
DA EFRIFDHEAD A EHOIE D tert-54 2-(((1s,4s)-4-((5-B.RR-3-(2-H| S A ol & ) -4-= d-1H-¥) &} =~
1-DWEDHAZZIA) M EAD A H O E, E 2-FF2-4-vHrdR2io 2 e, 34 sgE (24 27
138A F shhS Arld 1.2219] 71218 A2 AR WHS o] &3t $53181T).

Lo
L
o

LCMS m/z = 495.4
[M+HT"; "H NMR (400 MHz, DMSO-d) 8 ppm 1.32-1.55 (m, 8H), 1.71-1.82 (m, 1H), 2.04-2.17
(m, 1H), 2.28 (s, 3H), 2.93 (t, J = 6.82 Hz, 2H), 3.16 (s, 3H), 3.40 (t, / = 6.63 Hz, 2H), 3.41 (d, J =
6.69 Hz, 2H), 3.87 (s, 2H), 4.07 (d, J = 7.45 Hz, 2H), 6.87-6.98 (m, 2H), 7.07-7.13 (m, 2H), 7.16-
7.31 (m, SH).

AAld 1.2230 2-(((1s,48)-4-((4-(2-EF L 2-4-v & 9)-5-(2-v EA o & )-3-H| I - 1H-T] 2} &-1-L ) v & ) A]
S22 EA A ER (33E 241)9 A=

YxolAA ] EFEEZAM tert-FE 2-(((1s,4s)-4-((4-BH 2R -5-(2-WEA o & )-3-3 d-1H-3] &} =-1- ) 1|
DA EFRFA)HEAD oA EHOIE D tert-Fd 2-(((1s,4s)-4-((4-B. 2R -3-(2-H| ZA] o & )-5-F J-1H-¥) &} Z-
=D AIZREHHEA A EH O E, H 2-FF 2 A4-vEdR 2N 2 RY, wA I3FE (F2d 27
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[1827]
[1828]

[1829]

[1830]
[1831]

[1832]

[1833]
[1834]

[1835]

[1836]
[1837]

[1838]

SSS0dl 10-1707247

o A1 AA F b el 11999 /AT A3 A BS o) skl £EaA.

LCMS m/z = 495.2
[M+HT*; 'H NMR (400 MHz, DMSO-d¢) & ppm 1.31-1.57 (m, 8H), 1.73-1.83 (m, 1H), 2.08-2.18
(m, 1H), 2.36 (s, 3H), 2.78 (t, J = 6.76 Hz, 2H), 3.12 (s, 3H), 3.30 (1, J = 6.82 Hz, 2H), 3.42 (d, J =
7.07 Hz, 2H), 3.92 (s, 2H), 4.07 (d, J = 7.45 Hz, 2H), 7.03-7.10 (m, 2H), 7.13-7.27 (m, 4H), 7.30-
7.34 (m, 2H).

A A] o 1.224:
2-(((1s,48)-4-((4-(2-FF 2 2-4-v &3 d)-5-(2-(vE ¥ @) ol & )-3-H - 1-7] ehZ-1-) v D) A S =2 8
A)HEAD A EAL (S}ehE 242) 9] Az

Aol AA Y EFEZAMY tert-FE 2-(((1s,4s)-4-((4-BZR-5-(2-(AHE &) &)-3-3 d-1H-3] &} =-1-
DHeENAZFEI ) HEA LA EOIE D tert-FE 2-(((1s,4s)-4-((4-B 2 E-3-(2-(H L E Q)0 &)-5-7 -
H-¥gE-1-D ) A F 2D EA oA EH E, W 2-ZTFea2A-vEydREiozRy, %A IIFE
GEE)E 2719 fAe]dAA F shb)g AAlel 1.2119] 7]AE A fFALeE BHS o] &3t 538U

LCMS m/z = 511.1 [M+H]"; '"H NMR (400 MHz, DMSO-ds) 8 ppm 1.34-1.55 (m, 8H), 1.73-
1.82 (m, 1H), 1.88 (s, 3H), 2.08-2.18 (m, 1H), 2.36 (s, 3H), 2.48 (t, J = 7.58 Hz, 2H), 2.82 (1, J =
7.20 Hz, 2H), 3.43 (d, J = 7.07 Hz, 2H), 3.95 (s, 2H), 4.08 (d, J = 7.45 Hz, 2H), 7.03-7.11 (m, 2H),
7.15-7.27 (m, 4H), 7.30-7.35 (m, 2H).

AAlell 1.225:0 2-(((1s,4s)-4-((4-(3-| 52 7 D) -5-(2- (M D E] @) ol &) -3-3 d-1H-¥] 2} E-1-D) ) A 2 28
Al EAD A EAL (33HE 243) 9] A%

O

%] o
)H
‘\,q
4

=

AAAY ZEZA tert-FE 2-(((1s,4s)-4-((4-B2R-5-(2-(HEE] Q) o &)-3-3 d-11-3] &} =-1-
INEFZFA)HEA) oA HOIE H tert-FE 2-(((1s,45)-4-((4-B 2 E-3-(2-(WEDE Q) &)-5-3 -
Z-1-HFRHA SR W EAD oA EH O E, 9 3-vSAADREMNCZRE, ¥A sEE (EH 27
ol AA F sh)S AAle 1.2110 7]AE Ahl AP WS o] 835t 5.

Em&
ﬁ;‘imﬂ

Lo

LCMS m/z
=509.7 [M+H]"; 'H NMR (400 MHz, DMSO-ds) 8 ppm 1.34-1.56 (m, 8H), 1.74-1.82 (m, 1H), 1.91
(s, 3H), 2.09-2.18 (m, 1H), 2.52 (t, J= 8.46 Hz, 2H), 2.89 (t, /= 8.21 Hz, 2H), 3.43 (d, /= 6.95 Hz,
2H), 3.70 (s, 3H), 3.98 (s, 2H), 4.06 (d, J = 7.33 Hz, 2H), 6.74-6.80 (m, 2H), 6.87-6.92 (m, 1H),
7.17-7.36 (m, 6H).

Al 1.2260 2-(((1s,4s)-4-((4-(2,3-0EF L2 d)-5-(2-(HEE ) o & )-3-H d-1H-T] &} &-1-L ) v & ) A]
S22 EA A ERL (33E 244) 9 A=

YAlo]ddA ] EFEZAMY tert-FE 2-(((1s,4s)-4-((4-B 2 E-5-(2-(WEE ) e)-3-H I-1H-] &}Z-1-
DHENAZFEIA ) HEA LA EOIE D tert-FE 2-(((1s,4s)-4-((4-B 2 E-3-(2-(H L E Q) &)-5-7 -
H-T2tE-1-D) ) A S 23 2) | E A oLAlE|o] E (100 mg, 0.19 mmol), 2, 3-UZF 2B 22 (30.0
mg, 0.19 mmol)2H-E, BA 33ES AAd 1.2114 7IA" A FAs WS o] &8te] 533,

LCMS
miz=515.4 [M+H]"; 'H NMR (400 MHz, DMSO-ds) 8 ppm 1.34-1.58 (m, 8H), 1.73-1.82 (m, 1H),
1.86 (s, 3H), 2.09-2.19 (m, 1H), 2.50 (t, J = 7.20 Hz, 2H), 2.86 (t, J = 7.20 Hz, 2H), 3.42 (d, J = 7.07
Hz, 2H), 3.90 (s, 2H), 4.09 (d, J = 7.45 Hz, 2H), 7.13-7.20 (m, 1H), 7.20-7.34 (m, 6H), 7.39-7.49
(m, 1H).

AA e 1.227: 2-(((1s,4s)-4-((3-(2-H| ZA] o & ) -5-(3-H| S A H D) -4-s - 1H-¥] &} =-1-)H HeH A ZF 2 F )
ADOLAIEAL (3HEE 247)9 Alx

A el g A EFE=A tert-F42 2-(((1s,4s)-4-((3-B R E-5-(2-v| S5 Aol &) -4~ I -1H-¥| 2}E-1- ) v
|

=,
It

FAZE A AEAOATIOLE 5 tert=S8 2-(((Is 49)=4-((5-212 3~ R A )t 2
1-gD)s ) Al F ) E A Eol 2, 2 3 SAd IR B2, EA S5 (2E 209 $1A0]
BAA F b Arel Lo2iel A8 23 fA PHE olgste] £EHs
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[1839]

[1840]

[1841]

[1842]
[1843]

[1844]

[1845]

[1846]

[1847]

[1848]

[1849]
[1850]

[1851]

[1852]

SSS0dl 10-1707247

LCMS m/z =493.1
[M+H]"; 'TH NMR (400 MHz, DMSO-ds) 8 ppm 1.06-1.20 (m, 4H), 1.22-1.37 (m, 4H), 1.55-1.69
(m, 1H), 1.86-1.99 (m, 1H), 2.82 (t,J=7.39 Hz, 2H), 3.17 (s, 3H), 3.21 (d, /= 6.69 Hz, 2H), 3.51
(t,J=17.33 Hz, 2H), 3.68 (s, 3H), 3.84 (s, 2H), 3.94 (d, J = 7.45 Hz, 2H), 6.74-6.82 (m, 2H), 6.91-
6.97 (m, 1H), 7.06-7.34 (m, 6H).

Al 1.2280 2-(((1s,4s)-4-((5-(2-HF A D) -3-(3-H| FA| g D) -4-3 d-1H-¥| 2} S-1-D) WD A S =3 4)
HEAD ORI EAL (8}3HE 248) 9] A%

AHoldAA e EFERAY tert-FE 2-(((1s,4s5)-4-((3-B R E-5-(2-W| S Ao &) -4-v d-10-¥] g} &-1-L) ]
ENAIZF R )W EA) oA H O E D tert-Fe 2-(((1s,4s)-4-((5-B.E R -3-(2-W| E Aol &l )-4-5| I -1H-3] 2} Z-
-WEHAIFZ ) HEAD LA EH O E, 2 F-wEAFdRZ o2 RE, HA 3% (2w 2719 $x 9]
AAA F shb)& Al 1.2219] 711 A fFARRE UHS o] &3t 531810

LCMS m/z = 493.1
[M+H]"; 'H NMR (400 MHz, DMSO-d;) § ppm 1.32-1.57 (m, 8H), 1.73-1.83 (m, 1H), 2.05-2.19
(m, 1H), 2.83 (t, /= 6.76 Hz, 2H), 3.13 (s, 3H), 3.34 (t, J = 6.76 Hz, 2H), 3.43 (d, J = 6.95 Hz, 2H),
3.55 (s, 3H), 3.93 (s, 2H), 4.06 (d, J = 7.45 Hz, 2H), 6.72-6.81 (m, 2H), 6.90-6.97 (m, 1H), 7.09-
7.25 (m, 3H), 7.29-7.42 (m, 3H).

AN 1.2290 2-(((1s,4s)-4-((4-(3-F R E-2-ZF o 29 d)-5-(2-(We &£ d)da)-3-3d-10-9] & =-1-
D EHNASZ ) EA A ELL (85 249)9] A=

DM (2 mL) ZF 2-(((1s,45)-4-((4-(3-FRE-2-ZF 2 23 d)-5-2-(HEE ) o &)-3-¥ - 11-3 &} &-1-Y) ]
EDAIZZ )W EA]) LA EAL (16.4 mg, 0.031 mmol)e] &Moo 3-F22HWZEA (16.0 mg, 0.093 mmol)<
A7Fsith. AZolA 30 & E<F wRkek & 93 Z3ES FFHA7)AL, GAE HPLCE AAst xA &
= WA 1A (12.3 mg) ZA £S5

LCMS m/z = 563.3 [M+H]"; "H NMR (400 MHz,
DMSO-dg) 8 ppm 1.34-1.58 (m, 8H), 1.73-1.84 (m, 1H), 2.11-2.23 (m, 1H), 2.95 (s, 3H), 3.01 (t, J =
8.02 Hz, 2H), 3.24 (1, J = 8.02 Hz, 2H), 3.43 (d, J = 6.95 Hz, 2H), 4.00 (s, 2H), 4.12 (d, /= 7.33 Hz,
2H), 7.21-7.32 (m, 6H), 7.32-7.39 (m, 1H), 7.58-7.65 (m, 1H).

Ao 1.2300 2-(((1s,4s)-4-((3-(2-A o} ol €)-4 5-T) H d-1H-3) g} Z-1-Y) W ) A| ZF 2 8 2 ) v EA] ) o} A E
A (3HE 259)¢] A%

SA A 33l d-1-v -5 TRV ER 9] Al

2 E2d (10 nL) 3 olHEHA = (5.0 g, 41.6 mmol)e] &M o} 3o 0Tl A LiHMDS
WE ANPFAS Z5) Hrlstgdet. 985S 7 Lo 5 & I 3l 2
Zo]l= (4.89 g, 41.6 mmol)Z A AAZ E3] 3 Ho %7}6}%‘4. WxE AAsIL, AcOd (%L%t, 5 ml),
EtOH (100 mL), ¥ 3=z F3t& (6 =
ALozm WzkAZl 3 WS ES eZ:A7)al, EtOAcE F23}ar, MgS0, oA AFRA7)3, 2 Z=ZrlE 1w

Sz gAstel TA FFBE FAYL 09 (2.5 HEA FE

M o
uf

o
a1
m
—_
o
a1
=
=]
S
filo
i)
N
B
[«0
4%
Auf
ot
i)
e
[o
—_
(@)}
>,
o
offt
2
m
=i
>,
bh)
Auf

LCMS m/z =
198.1 [M+H]"; '"H NMR (400 MHz, DMSO-ds) 8 ppm 2.87 (t, J = 4.42 Hz, 2H), 2.92 (1, J= 4.04
Hz, 2H), 6.59 (s, 1H), 7.25-7.48 (m, 3H), 7.63-7.81 (m, 2H), 13.06 (bs, 1H).

GA B: 3-(4-HREE-3-Hd-10-¥Z&-5-Y) T2 HYEZH] Ax

Weke (20 mL) ¥ 3-(B-¥Hld-10-Tg&E-5-9)Z2HEH (2.0 g, 10.14 mmol)2] £Mo] N-H2H SAlojn =
(1.80 g, 10.14 mmol)E A2x =FAN Hrlsigdrt.  A&dA 16 A7t =
FH5A71A, EtOAc/HO0R FE3tal, 2y AZvETHAR ZAetd A4 =S F 24 (2.4 9)2A F
5313t

LCMS m/z =276.0 [M+H]"; 'H NMR (400 MHz, DMSO-ds) & ppm 2.90 (t, J = 4.80 Hz, 2H),
2.92 (t, J=4.29 Hz, 2H), 7.33-7.59 (m, 3H), 7.76 (d, J = 7.07 Hz, 2H), 13.45 (bs, 1H).
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[1853]

[1854]

[1855]

[1856]

[1857]

[1858]
[1859]

[1860]

[1861]
[1862]

[1863]

[1864]
[1865]

SSS0ol 10-1707247

Al C: fIXel A A9 £3=
1-d)HEH A EZ24)
1H-7) 8} &-1-d) W E) A]

DMF (5 ml) ¥ 3-(4-B2R-3-dd-1H-9g&H-5-)Z2FUEZ (2.0 g, 7.24 mmol)] &Holl XA (1.16
g, 3.6 mmol)ell o]oJA tert-FE 2-(((1s,4s)-4-(EAAHEHA ZZ AN ) HEA])oFAHOIE (2.36 g, 7.24
mmol)E FH7Fekdth. WHEES 80T= 10 AIRF &< AAs] 7Hdsigint. Aoz WZAA & WgEs =
(2 mb)E AAstar, EtOAcE FE3ha MgS0, oA 7AxA7|x, 724 AZefEada=2 AAste x4 shesE

S FET oA (2.4 g) (2F9 o]BAA Y =) A FEET.

29 tert-3¥ 2-(((1s,4s)-4-((4-B. 2R -3-(2-A|o} o) & )-5-9| I -1H-3| 2} =
HEAD oA HOIE 2 tert-FE 2-(((1s,4s)-4-((4-B 2R -5-(2-A] o} ol & )-3-9| I -
22w EA] oA EH O EL A2

LCMS m/z=516.2 [M+H]".

A D 2-(((1s,4s)-4-((3-(2-A o} =0 &)—4 , 5-T) A I-1H-T] &} Z-1-Y) H &) A| F Z 3N o ZA] oL A EALY] A

}-N m}

o4k (3 ml) & Aol dAe] E}EZAM Y tert-HE 2-(((1s,45)-4-((4-B 2 R-3-(2-A]o} = & )-5-7d
-IH-9 g E-1- M)A 2 A EAD oA H Ol E B tert-F°  2-(((1s,4s)-4-((4-HEE-5-(2-A] o} =]
g)-3-md-1-v&&E-1-d)HeH A S22 ) w EAD oA EHO]E (100 mg, 0.19 mmol)e] o] wHdREF
(29.3 mg, 0.19 mmol), HIEZF|=(EFHAdx2a)ZetE (22 mg, 0.019 mmol)  K,C0; (2 M 54, 0.2 nL)&

ke, HeEe vlo|Azeloln 24} del 150CE 4 A B A, adsa FHAN F,
FES HCL (54 5 4.0 M, 5 mL)E A4 10 Az B¢t At £3ES 5FA17132, HPLCE A A
sfol WAl BFES WA WA (13.5 ) A F5HAT.

LCMS m/z = 458.3 [M+H]"; "H NMR (400 MHz, DMSO-ds) 8 ppm 1.03-1.19 (m, 4H), 1.22-1.36
(m, 4H), 1.55-1.66 (m, 1H), 1.88-1.99 (m, 1H), 2.79 (t, J = 6.95 Hz, 2H), 2.93 (t, J = 7.07 Hz, 2H),
3.20 (d, J= 6.95 Hz, 2H), 3.91 (s, 2H), 3.95 (d, J = 7.45 Hz, 2H), 7.06-7.13 (m, 2H), 7.15-7.30 (m,
5H), 7.36-7.45 (m, 3H).

Alell 1.231:0 2-(((1s,4s)-4-((5-(2-Alo}=ol ©)-3, 4-t] H d-1H-T &}E-1-L) W) A S 22w 5 A] Y oA E
(3= 260)9] A=

ol ddA e =AY tert-H4 2- (((1s 4s)-4-((4-B 2 R-3-(2-A| o} =0l &) -5-3 I - 1H-¥| 2}E-1- ) v
|Z2a ) EA)IH O E B tert-8 2-(((Ls,4s)-4-((4-B 2R -5-(2-A] o} ol &) -3-3] d - 11-7) 2} -
HE)AFRAA)HEA A HOE, B AUdRENo R, BA FFE (L 2709 AXIEA F
AN d 1.2300] A1AE AT FAE e ol gste] E3A

d
s

LCMS m/z = 458.3 [M+H]"; "H NMR (400
MHz, DMSO-de) & ppm 1.33-1.59 (m, 8H), 1.74-1.84 (m, 1H), 2.06-2.18 (m, 1H), 2.58 (t, J=7.39
Hz, 2H), 2.97 (t, J = 7.39 Hz, 2H), 3.45 (d, J = 7.07 Hz, 2H), 4.00 (s, 2H), 4.10 (d, J = 7.45 Hz, 2H),
7.19-7.27 (m, 5H), 7.28-7.32 (m, 2H), 7.34-7.44 (m, 3H).

Al 1.2320 2-(((1s,4s)-4-((3-(2-Aop=o| & )-4-(3-W| E A H ) -5-H d-1H-¥] 2} Z-1-D) W e H A| F 2 3 4]
IS Ao EAL (313HE 261) 2] A=

ol dAA o] Z3FERA tert-F8 2-(((1s,4s)-4-((4-B 2R -3-(2-Al o} 1ol &) -5-# I -1H-3] 2} F-1- ) |
AZFza)HEA oA E B tert-F-9 2-(((1s,4s)-4-((4-HZH-5-(2-A| o} =0 &) -3-3 - 1H-¥)| 2} &~
yrE) AR D) M EA oA E ol E, B S-vSAHd o2 e, 24 Bgt= (FelE 270 fA o]
AT s S Aol 123000 71AE A AR WS ol 8ste]l 5T

i

R0

o,
oo

LCMS m/z = 488.3
[M+H]; "H NMR (400 MHz, DMSO-ds) § ppm 1.05-1.20 (m, 4H), 1.22-1.36 (m, 4H), 1.56-1.66
(m, 1H), 1.89-2.01 (m, 1H), 2.80 (t, J = 7.20 Hz, 2H), 2.95 (t, J = 7.07 Hz, 2H), 3.21 (d, J = 6.95 Hz,
2H), 3.60 (s, 3H), 3.91 (s, 2H), 3.94 (d, J = 7.45 Hz, 2H), 6.59-6.64 (m, 1H), 6.69 (d, J="7.71 Hz,
1H), 6.75 (dd, J = 8.02, 2.21 Hz, 1H), 7.17 (t, J = 7.96 Hz, 1H), 7.23-7.30 (m, 2H), 7.38-7.46 (m,
3H).

el 1.2330 2-(((1s,4s)-4-((5-(2-A o} r=o &) ~4-(3-m| 5 A 5 D ) -3-3 I - 1H-F] ehZ-1-) w[ D) A 2 =3 4
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[1866]

[1867]
[1868]

[1869]

[1870]
[1871]

[1872]

[1873]
[1874]

[1875]

[1876]
[1877]

SSS0dl 10-1707247

| E A oL EAL (313HE 262)2] A2
oldAA e EEEMY tert-F8 2-(((1s,4s)-4-((4-B 2 R-3-(2-A o} o &)-5-5 d-1H-3] &} =-1-¢) o]
DA R HEAD A H O E B tert-F8 2-(((1s,4s)-4-((4-B 2 E-5-(2-A| o} =0l ©)-3-3 - 1H-3] e} -
EDAIZZ )W EAolAH O E, I 3-mEAHdREACZRE A 3E (ED 2719 94X o]
AAA F s Al 1.2300] 71A1E R FARSE S o] 83t 53T

LCMS m/z = 488.3
[M+HT"; "H NMR (400 MHz, DMSO-ds) 8 ppm 1.33-1.59 (m, 8H), 1.76-1.84 (m, 1H), 2.08-2.18
(m, 1H), 2.61 (t, J = 7.33 Hz, 2H), 2.9 (t, J=7.33 Hz, 2H), 3.45 (d, J = 7.20 Hz, 2H), 3.72 (s, 3H),
4.00 (s, 2H), 4.10 (d, J = 7.45 Hz, 2H), 6.79 (s, 1H), 6.80 (d, J = 1.64 Hz, 1H), 6.90-6.94 (m, 1H),
7.19-7.27 (m, 3H), 7.28-7.37 (m, 3H).

A A] o 1.234:
2-(((1s,4s)-4-((5-(2-Al o} =0 & )-4-(3-3| =F A H| ) -3-H I-1H-Y 2} Z-1-L ) v e A S 2N 2w S A] oA E
A (3EHE 263)9 A%

Aol AA ] EFEZAS tert-FE 2-(((1s,48)-4-((4-B 2 H-3-(2-A|o} o &) -5-7 d-1H-9] g} &-1-L) W]
DA EZ )W EAD O HOIE D tert-FE 2-(((1s,4s)-4-((4-HE2E-5-(2-A o} =l & )-3-9| d - 1H-T] 2} &~
-HEDAIZ R ) HF A oA HO | E, Bl 3-3=FAHd RN Y, #A4] e (Zyd 2719 91X
odEA T shhE Al 1.2300] 71AE A A WS o8-8l F5EAT.

LCMS m/z = 4742
[M+HT’; 'H NMR (400 MHz, DMSO-ds) 8 ppm 1.31-1.59 (m, 8H), 1.73-1.84 (m, 1H), 2.07-2.17
(m, 1H), 2.58 (t, J = 7.39 Hz, 2H), 2.97 (t, J = 7.39 Hz, 2H), 3.45 (d, J = 7.07 Hz, 2H), 4.00 (s, 2H),
4.09 (d, J=7.45 Hz, 2H), 6.59-6.62 (m, 1H), 6.68 (d, J = 7.58 Hz, 1H), 6.73-6.78 (m, 1H), 7.17-
7.28 (m, 5H), 7.31-7.37 (m, 1H).

Al 1.2350 2-(((1s,48)-4-((4-(3-2 22 9d)-3-(2-A| o} 2=l D) -5-3 - 1H-¥] 2} S-1-D) W EDH A 2 =T 4)

WS AR (SHFHE 264)9] A%

Aol g dAe) EFERAE tert-FE 2-(((1s,48)-4-((4-B ZR-3-(2-A| ok 0l &) -5-31 d- 1H-] 2} 2-1-2)
|22 ) HEAD oA HCIE 2 tert-FE 2-(((1s,4s)-4-((4-HEE-5-(2-A o} ol & ) -3-9) d - 11-3] 2} &~

AR E Ao E =, % s-FERAdREtonE, B4 SgE (Fed 2o 9]

F shhe Al 123000 718 A% FARE PEE olgdtel FEag

LCMS m/z = 4922 [M+H]"; 'H
NMR (400 MHz, DMSO-ds) 8 ppm 1.04-1.20 (m, 4H), 1.22-1.36 (m, 4H), 1.55-1.66 (m, 1H), 1.90-
2.01 (m, 1H), 2.82 (1, J = 6.95 Hz, 2H), 2.95 (t, / = 6.95 Hz, 2H), 3.21 (d, J = 6.95 Hz, 2H), 3.92 (s,
2H), 3.95 (d, J = 7.45 Hz, 2H), 7.04-7.09 (m, 2H), 7.11-7.14 (m, 1H), 7.21-7.32 (m, 4H), 7.40-7.47
(m, 2H).

Al 1.2360 2-(((1s,4s)-4-((4-(3-2 223 d)-5-(2-A o} 1=l &) -3-F - 1H-¥] 2} Z-1- ) W EH A 2 =3 )
w5 A oA EAL (3H3HE 265) 9] A=

JoldAA o] EFEZA] tert-FE 2-(((1s,4s)-4-((4-B2E-3-(2-Al o} =0 &) -5-F I -1H-7] &} Z-1-<) v
EDAIZF 2 )W EA]) oA H O E W tert-F8 2-(((1s,4s)-4-((4-B 2R -5-(2-A| o} o & )-3-5| I -1H-3] &} =-
1-¢ )Uﬂ‘é)/\]%i@—l*‘)Uﬂf—?/\])o]'/‘ﬂ‘?ﬂo]E, 9 3-ZERYIRELCERY, BA SFES AAld 1.2300] 7]A)

=

AR WS ol gatel FE

f
N

rm
:J_

LCMS m/z = 492.2 [M+H]"; '"H NMR (400 MHz, DMSO-ds) 8 ppm
1.32-1.60 (m, 8H), 1.76-1.84 (m, 1H), 2.09-2.18 (m, 1H), 2.63 (1, J = 7.26 Hz, 2H), 3.00 (t, J = 7.33
Hz, 2H), 3.45 (d, J=7.07 Hz, 2H), 4.01 (s, 2H), 4.10 (d, J = 7.45 Hz, 2H), 7.19-7.33 (m, TH), 7.40-
7.44 (m, 2H).

A A ¢ 1.237:
2-(((1s,48)-4-((3-(2-A o} el &) -4-(3-EF 2 29 d)-5-H E-1H-F &}&-1-L) DO A EZ I ) W Z A ) ol M E
A (3H3HE 266) 9] A%
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[1878]

[1879]
[1880]

[1881]

[1882]
[1883]

[1884]

[1885]
[1886]

[1887]

[1888]
[1889]

[1890]

SS=S0ol 10-1707247

A=A ol AA e EF=EAM tert-F8 2-(((1s,4s)-4-((4-B 2 -3-(2-A]o} =0 & )-5-| I -1H-3] &} =-1-U ) W]
DA F R HEA A HOIE L tert-Fd 2-(((1s,4s)-4-((4-B E F-5-(2-A o} o & )-3-F| I -1H- 1| &} Z-
1) HED A ZF 2 W EAD A H O E, 9 3-ZRoaFdREANo 2R XA FE (Ed 209 ¥
olAA F ) Al 1.23000 7IAE A FARSE S o] 85k F533T

LCMS m/z = 476.2 [M+H]"; 'H
NMR (400 MHz, DMSO-dg) § ppm 1.04-1.22 (m, 4H), 1.23-1.36 (m, 4H), 1.57-1.67 (m, 1H), 1.91-
2.00 (m, 1H), 2.82 (1, J = 7.20 Hz, 2H), 2.97 (1, J = 7.07 Hz, 2H), 3.22 (d, J = 6.82 Hz, 2H), 3.92 (s,
2H), 3.96 (d, J = 7.58 Hz, 2H), 6.86-6.96 (m, 2H), 6.97-7.05 (m, 1H), 7.24-7.33 (m, 3H), 7.40-7.46
(m, 3H).

A A ¢ 1.238:
2-(((1s,45)-4-((5-(2-N o} &) -4-(3-FF L 2H d)-3-H d-11-¥| &} ZE-1-) ) A S 2 AW EA] ol H E
AF (313HE 267)9] A=

Aol AA ] EFEEAS] tert-FE 2- (((ls 4s)-4-((4-B R E-3-(2-A| oo | )-5-3 d-1H-¥] 2} E-1-2) ]

ENAIZFR2I ) HEA]) LA EO]E 2 tert-HE 2-(((1s,4s)-4-((4-B 2R -5-(2-A|o} ol & )-3-9 I -1H-3] 2} =~
-dEH A Z2 A EA oA H O E, H 3-ZF 0 2FdRELCZEE, XA 33E (89 2719 $A
O|lAA F S AAld 1.2300 71AlE AT FARSE HHE o] &ste] 535Gl

LCMS m/z = 476.2 [M+H]"; 'H
NMR (400 MHz, DMSO-d;s) 8 ppm 1.33-1.61 (m, 8H), 1.75-1.86 (m, 1H), 2.09-2.19 (m, 1H), 2.62
(t,J =17.33 Hz, 2H), 3.01 (t, J = 7.33 Hz, 2H), 3.46 (d, J = 7.07 Hz, 2H), 4.01 (s, 2H), 4.11 (d, /=
7.58 Hz, 2H), 7.05-7.11 (m, 2H), 7.14-7.21 (m, 1H), 7.21-7.34 (m, 5H), 7.40-7.48 (m, 1H).

A A4 1.239:
2-(((1s,45)-4-((3-(2-A o} =0 & )-4-(3-3| =EA| H ) -5-H - 1l-T| 2} Z-1-D ) W EDH A F 2 A A ) H B A] ) ol A E
AF (33E 268)¢] A=

Yol A EFEZAM tert-HE 2-(((1s,4s)-4-((4-H 2 H-3-(2-A o} o & )-5-H - 1H-¥] &} Z-1- ) v
ENAIZF R )W EA])olAH O] E D tert-H8 2-(((1s,4s)-4-((4-B 2R -5-(2-A| o} =0l & )-3-3| I -1H-3] 2} =-
1-HHEDAIZZ ) HFAD A H O E, B 33 EFSA AR EMNCZRE, 1A 3FE (FFE 279 A
oJFEA F shhS AAld 1.2300] Z1AE AT FARSE HHES o] &3t 531G

LCMS m/z = 4742
[M+H]"; "H NMR (400 MHz, DMSO-d¢) & ppm 1.03-1.19 (m, 4H), 1.20-1.36 (m, 4H), 1.54-1.67
(m, 1H), 1.87-1.97 (m, 1H), 2.78 (t, /= 7.01 Hz, 2H), 2.91 (t, J=7.01 Hz, 2H), 3.20 (d, J= 6.82 Hz,
2H), 3.91 (s, 2H), 3.93 (d, J = 8.08 Hz, 2H), 6.46-6.54 (m, 2H), 6.59 (dd, J = 8.15, 1.58 Hz, 1H),
7.04 (t, J = 7.83 Hz, 2H), 7.22-7.28 (m, 2H), 7.38-7.46 (m, 2H).

AAldl 1.2400  2-(((1s,48)-4-((4-(3Z-EEZ-2-EF 2 2¥d)-3-(2-A o} o & )-5-H d-1H-T 2}&-1-) W E)

ANEF2A ) W EA]) M EAL (F3E 269) 9 Ax

Yol A A o] EFEZAM tert-HE 2- (((ls 4s)-4-((4-B 2R -3-(2-A o} o & )-5-9| d-1H-¥] 2} =-1- ) v
EDAIZ 22w EA) oA H O E W tert-FE 2-(((1s,4s)-4-((4-B 2R -5-(2-A| o} o & )-3-| I -11-3] &} =-
1-)HEHAIE2 ) EADOIAH O E, H 3-222-2-ZF 2R EMNoRRY, ¥4 3F= (F849 2
Mol YA AAA T shh)& AAld 1.2300] 7A€ A FARSE HHE o] &ste] 53518l

LCMS m/z= 5102
[M+HT'; 'H NMR (400 MHz, DMSO-ds) & ppm 0.99-1.15 (m, 4H), 1.16-1.34 (m, 4H), 1.55-1.67
(m, 1H), 1.81-1.93 (m, 1H), 2.82-2.94 (m, 4H), 3.16 (d, J = 6.95 Hz, 2H), 3.68 (s, 2H), 3.98 (d, J =
7.45 Hz, 2H), 7.39-7.46 (m, 3H), 7.48-7.60 (m, SH).

Ao 1.241:0 2-(((1s,4s)-4-((4-(3-F22-2-ZF 0 294 )-5-(2-A o} = & )-3-F| I -1H-7| g} Z-1-Y) W &)
A ZZ2A)HEA N EAL (313 270)9 A=

AxolddA EFEEA 9 tert-F4 2-(((1s,4s)-4-((4-B 2R -3-(2-A] o} ol & )-5-3 I -1H-¥] 2} F-1-¢ ) ]
DA EZ ) HEAD O HOIE D tert-FE 2-(((1s,4s)-4-((4-HE2E-5-(2-A o} ol & )-3-3 - 1H-T] 2} &~
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[1891]
[1892]

[1893]

[1894]

[1895]

[1896]
[1897]

[1898]

[1899]
[1900]

[1901]

[1902]
[1903]

[1904]

SSS0dl 10-1707247

(
™

YHIEAD O HOIE, R 3-FRZ-2-EFLEALRELS

d oE 2
Nl AR dAA T b AAlel 1.23000 71 A3} FARRE BEE o 06}

i

= (

I

LCMS m/z=510.2
[M+HJ"; 'H NMR (400 MHz, DMSO-ds) 8 ppm 1.27-1.56 (m, 8H), 1.71-1.83 (m, 1H), 2.00-2.11
(m, 1H), 2.83 (t, J=7.20 Hz, 2H), 3.11 (t, J = 7.26 Hz, 2H), 3.41 (d, J = 7.20 Hz, 2H), 3.81 (s, 2H),
4.11(d, J="7.58 Hz, 2H), 7.35-7.42 (m, 2H), 7.42-7.49 (m, 3H), 7.79-7.85 (m, 3H).

A6 1,242 2-(((1s,4s)-4-((3-(2-ZF 9 Z-4-w| & | D )-5-(2-3] == A o &) -4-3l| I - 1H-5] 2} Z-1-2 ) v &)
SR W EA M ER (85 287)9] A%

~

Al A oY 3-(2-FF L 2-4-MEEd)-3-S4-2-Hd T2 T cofo]| EQ] Alx

%Y F2gol=2 Wk 2 A7 Ao DM (5 mL) F 2-ZSFQ2-4-wEWxA (4.69 g,
22 FRgko]l= (3.20 ml, 36.5 mmol)E A-2oA H7)ste] A xEF T, 2 A7 BoF
0O

Ne &5 AxA7IaL, THE (10 nL) Fol &3iA171aL, F7F FAIgle] 1= ARE-3H3IT.

THE (20 mL) = o€ 2-#dolAlHoE (5 g, 30.5 mmol)e] &MNS -78C=E dZA]7|a, LiHMDS (30.5 nL,
30.5 mmol)E H7lskar, oloA] THF (10 mL) 5 2—“5—?.9 4~z S2epo]|=9] AlH] A xdE SAS
Arrekgich. wheES *E SR A JF2FHES shan, 4 ARE ol wukekitk. AcOH (2 mL)= A 3haL

o
o 1L

EtOAc® FZslx, g% MAsta, MgS0, 3o H AzxA7)12, 248 a=ueEadgg 2 AR T4 3dE %
Frgst AA (7.10 g)2A F53)T).

LCMS m/z =301.2 [M+H]"; '"H NMR (400 MHz, DMSO-ds) 8 ppm 1.14 (t, J = 7.07
Hz, 3H), 2.32 (s, 3H), 4.22 (q, J = 7.07 Hz, 2H), 5.77 (s, 1H), 7.03-7.17 (m, 3H), 7.24-7.40 (m, 4H),
7.82 (t,J=8.21 Hz, 1H).
@A B: 1-(2-EF o 2-4-vdud)-2-H ol e}=9] A%

2-4-vEdHd)-3-Sh-2-Fd T2 T o] E (8.0 g, 26.6 mmol)E THF (20 mL) ol £3]A
37 % wt., 32.0 mL, 400 mmol)E FH7}e}dt. BFSES ¥ SFAZY. Aeoz WPz
71 & 9SES 1,0 (100 mL)E 3A3}ar, NaOH (4.0 M 5=4d)o <)3) pH 8= FIA AT, E3ES EtOAc (3

~ o

B 29

pud

atal, NgS0, ZelM dxAl7]al, Zd Amvieddyz galste] 4 sigh=s

it

e

X 75 mL)E F
(4.81 g)2A F5318t).

LCMS m/z =229.1 [M+H]"; 'H NMR (400 MHz, DMSO-ds) &
ppm 2.36 (s, 3H), 4.28 (s, 2H), 7.11-7.18 (m, 2H), 7.19-7.26 (m, 3H), 7.27-7.34 (m, 2H), 7.77 (t, J =
8.21 Hz, 1H).

@A C: 1-(IH-¥%[d][1,2, 3] Eg]obE-1-Y) F- E-3-<ll-1-2¢] A%,

o}zl tFEgolE (6.91 g, 58.1 mol)E ¥4 YZFEEdE (100 mL) = 1H—‘%ﬂ§_[d][1, 3]Ego
g, 232 mmol)®] mwyk foe] ofZat {-97] dfoll A2 Il EFES 30 &
3-<M4k (5.0 g, 58.1 mmol)< ¥ Woll H7lslal, wRkE 2 AIZF Sk ALkl AA
2.0 M NaOH (3 x 50mL)Z A& 3}ar, MgSO, ol AZ:A|7]a, Z9 A2elEadd=2 H ﬂé}oq ZA SES

WA 1A (5.12 @) 2A S5

LCMS m/z =188.1
[M+H]"; "TH NMR (400 MHz, DMSO-dq) 8 ppm 4.24 (d, J = 6.57 Hz, 2H), 5.28-5.42 (m, 2H), 6.04-
6.19 (m, 1H), 7.61 (t, J=7.71 Hz, 1H), 7.78 (t, /= 7.71 Hz, 1H), 8.24 (dd, J = 10.61, 8.34 Hz, 2H).

A D: 5-4E-3-(2-EF 2 2-4-vEHd)4-Hd-1H-T &= Alx.

THF (10 mL) & 1-(2-ZF Q2 Z2-4-vedd)-2-ddolef= (1.0 g, 4.38 mmol)2] &N

% 1.0 M) (8.76 nL, 8.76 mmol)S A& &3 3] H7bskadchk. 10 & <t wyket —fﬁ, 1-(1H-" =
[d][1,2,3]Eg]o}&-1-Y) F-E-3-d-1-2 (0.984 g, 5.26 mmol)S 3+ Wl H7lalsict. S 0ClA 30
oSt wake oh, AcOH (2 mL)E AFEATE.  wkS-Eo] EtOH (30 mL), 3= F3kE (0.
< #bsta, R sl 1 AIRE EeE vhEsisith. ARe® J¥AAI F, Nk ES

o] 0CollA LiHMDS (THF
=]

cnmo

58 g, 13.14

=S FFA7
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[1905]
[1906]

[1907]

[1908]
[1909]

[1910]

[1911]

[1912]

[1913]

[1914]
[1915]

[1916]

[1917]
[1918]

SSS0ol 10-1707247

Az AlFskar, NgS0, oA dxA7la, #d Azvieadyz JAste] xA 59
50 g) =AM F53kIT

LCMS m/z = 293.2 [M+H]"; 'H
NMR (400 MHz, DMSO-ds) 8 ppm 2.31 (s, 3H), 3.40 (d, J = 5.94 Hz, 2H), 4.94-5.08 (m, 2H), 5.88-
6.00 (m, 1H), 6.92-7.31 (m, 8H).

WA B 2-(3-(2-EF 2 2-4-v g ud)-4-9d-1H-3] &} =-5-Y ) o er-&-9] A =%,

5-U4E-3-(2-FF 2 24-Eud)-4-dd-1H-T 2} (1.0 g, 3.42 mmol)S WES (40 mL) ¥ yZF==ve
(10 mL) Fell &3r17]aL, =gfo] ofo] /oA E Fo A -78TE YAAZT. 2&E& &do] gre HAS e
W owj7h] s Bl ~2 AR et MEHSAT. W E FASEAUEF (0.129 g, 3.42 mmol)S A
3 H7bsioick. HpF @d® $, WhgES =ofo] ofolx EAH AASHAL, Aol 1 AZF St wnks
Ak, FFeo] &wjS 7t dloll AASFL, WHSES EtOAc/H02 FE8kaL, MgS0, AolA AxA7 |z, Z44d =3
ZvtEad v 2 AAete] 1A Ses FEE 29 (0.70 9 =AM S5l

LCMS m/z = 297.2 [M+H]'; 'H NMR (400 MHz, DMSO-dg) & ppm 2.30 (s,
3H), 2.79 (t, J = 7.20 Hz, 2H), 3.62 (t, J = 7.33 Hz, 2H), 6.93-7.00 (m, 1H), 7.09-7.14 (m, 2H), 7.15-
7.23 (m, 3H), 7.25-7.31 (m, 2H), 12.86 (bs, 1H).

A Frotert-FE 2-(((1s,45)-4-((3-(2-FF L. 2-4- D ¥ d)-5-(2-3| =5 A o & ) —4-3l - 1H-7] eh5-1-) vl
A F R FEA oA E o] EQ] A%

DNF (10 mL) ¥ 2-(3-(2-ZFF e =-4-weud)-4-dd-10-T &}F-5-D)elleS (0.7 g, 2.362 mmol)®] &l
BAAE (0770 g, 2.362 mol) D tert-FE 2-(((1s,4s)-4-(EASA &) A F 2812 W] 5A)) oA B o] =
(0.974 g, 2.362 mmol)E A7Falglt}. WHSES 60T 2 Az B9k A8 7tgeit. Aeom WAl
S ERES EOAC/H0R FE3kaL, NgS0, ollA AxA7|a, 27 azeEayse gAste] mA 3

Fa3 0 (0.75 @) A 5.

o

o
o

LCMS miz = 537.5 [M+H]"; "H NMR (400 MHz, CDCl3) 8 ppm
1.14-1.29 (m, 4H), 1.33-1.46 (m, 4H), 1.47 (s, 9H), 1.72-1.81 (m, 1H), 2.00-2.09 (m, 1H), 2.37 (s,
3H), 2.91 (t, J = 5.56 Hz, 2H), 3.30 (d, J = 7.07 Hz, 2H), 3.89 (s, 2H), 3.90 (d, J = 7.33 Hz, 2H),
3.91 (t,J=5.81 Hz, 2H), 4.68 (s, 1H), 6.89-7.01 (m, 2H), 7.04-7.10 (m, 1H), 7.13-7.27 (m, 5H).

A G 2-(((1s,45)-4-((3-(2-ZF Q2 2-4-vE ¥ d)-5-(2-3| =5 Ao & ) -4-H| I -1-¥] & E-1-D) e A Z =2
AW EA oA EXL (3}gHE 287)9] Az

tert-%8  2-(((1s,45)-4-((3-(2-ZF 2 2-4-W &7 d )-5-(2-3| =F Aol & )4-w| I -1H-T| &} Z-1-L)H W[ &) A &
2 AW EAD LA HOIE (0.50 g, 0.932 mmol)E HA3}F4L (HS2F 5 4.0 M) (4.66 mL, 18.63 mmol) Zl
S Ao, A2elM 16 A7 Fob wwtaldtl. WHSES FHFA|Z|AL, HPLCE At B4 =S =5

Atk

5

LCMS miz = 481.6
[M+H]"; "H NMR (400 MHz, DMSO-ds) 8 ppm 1.07-1.19 (m, 4H), 1.21-1.41 (m, 4H), 1.55-1.72
(m, 1H), 1.86-1.97 (m, 1H), 2.33 (s, 3H), 3.22 (d, J = 6.82 Hz, 2H), 3.59 (t, J = 5.81 Hz, 2H), 3.82
(t, J=5.85 Hz, 2H), 3.91 (s, 2H), 3.93 (d, J = 7.54 Hz, 2H), 4.55 (s, TH), 7.03-7.12 (m, 4H), 7.13-
7.19 (m, 2H), 7.22-7.27 (m, 2H).

A

>

dq 1.
PS

SELE!

243:  2-(((1s,48)-4-((5-(2-FF L 2-4-v e ¥ d)-3-(2-3| =F A o & ) ~4-H| - 1-T] &} &-1-L) W &)
YHIEAD LA EAL (3135 285)9] Alx

FA sheES Al 124200 71AE A AR WS ol 88l 5T

LCMS m/z = 481.6 [M+H]"; "H NMR (400 MHz, DMSO-d¢) & ppm 1.32-1.53 (m, 8H), 1.71-
1.81 (m, 1H), 2.08-2.17 (m, 1H), 2.28 (s, 3H), 2.84 (t, J = 7.07 Hz, 2H), 3.41 (d, J = 7.07 Hz, 2H),
3.49 (1, J = 7.20 Hz, 2H), 3.93 (s, 2H), 4.08 (d, J = 7.58 Hz, 2H), 4.45 (s, 1H), 6.86-6.98 (m, 1H),
7.08-7.13 (m, 2H), 7.16-7.31 (m, SH).

AAlel 12440 2-(((1s,4s)-4-((5-(2-(ME =2 d) ol &) -4-3 d-3-p-F - 1-¥&HZ-1-L) ) A S =8 ) v
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[1919]

[1920]

[1921]
[1922]

[1923]

[1924]

[1925]

[1926]

[1927]

[1928]

[1929]

[1930]
[1931]

SSS0ol 10-1707247

EAD oA ELE (3F3HE 290) 9] A*
GA Ar 1-(IH-9Z&[d][1,2,3]Ed]o}Z-1-9)-3-(HWEE L) T2 3-1-29] A%

obF At HEEZE (4.95 g, 41.6 mmol)E ¥ UEFEEHE (300 nl) F WH-wW=x[d][1,2,3]E
(19.83 g, 166 mmol)e] ¥k golef] o} 23 Jlof] Ao H7lsirt. Z3&E 59 F3
HE| Q)29 (5.0 g, 41.6 mmol)S 3t ol H7Fsta, wHE 2 AIF F
o] F}alar, o3kl 2M NaOH (3 x 50mL) = A|H3FaL, MgS0, el A 71xA]7]3L

o ®A FHEL FUH 09 (5.12 9=A F5AAT.

LCMS m/z =
222.1 [M+H]"; '"H NMR (400 MHz, CDCls) 8 ppm 2.21 (s, 3H), 3.05 (t, J = 7.07 Hz, 2H), 3.74 (1, J
=7.07 Hz, 2H), 7.42-7.54 (m, 1H), 7.56-7.69 (m, 1H), 8.08 (d, J = 8.34 Hz, 1H), 8.24 (d, J=8.08
Hz, 1H).

@A B: 5-(2-(HlEE Q) E)-4-Fd-3-p-EL-1H-9 &} Z] A%

THF (10 mL) = 2-¥ld-1-p-EZdel= (2.0 g, 9.51 mmol)e] &N 0ColA LiHMDS (THF % 1.0 M) (19.02
mL, 19.02 mmol)S AlAAEZ Ea) HH3) Hrlslgde. 10 ¥ 5 wwd & 1-(IH-W"%[d][1,2,3]Edo}=-
1-)-3-(EE| Q) T2 H-1-L (2.53 g, 11.41 mmol)& 3 wWel H7}stgich. HPS%E 0CoA] 30 & ZoF
Wk g, AcOH (2 ml)E APt w-SEo] EtOH (30

A7Velal, 2 AzF Bk SFA AT, ALoz WzAZ & ureES EA|7|1, EtOAc/H0E %%6}3, q
2 AL, NgS0, elA ReAzlm, ZF amvhEadfyz gAste] B4 SREe FEE 2 (1.50 g)
2ZA F5E3I8I.

LCMS m/z =309.3 [M+H]"; 'H
NMR (400 MHz, CDCls) 8 ppm 1.96 (s, 3H), 2.29 (s, 3H), 2.66 (t, /= 7.71 Hz, 2H), 2.90 (t, J =
7.58 Hz, 2H), 7.01-7.06 (m, 2H), 7.18-7.25 (m, 3H), 7.26-7.37 (m, 3H).

@A Cotert-F9 2-(((1s,49)-4-((5-(2-(MEE] ) ol &) -4~ d-3-p-FH-1H-¥&HZ-1-L) ) A S =3 H)
H| S A] ) obA H 0] E ] A %

DMF (10 mL) & 5-(2-(dEdge)od)-4-Hd-3-p-52-1-F&t= (0.5 g, 1.621 mmol)e] ‘Aol erbAl<:
(0.528 g, 1.621 mmol) E tert-F% 2-(((1s,4s)-4~(ERASAHE)AZZE ) HEA]) oA HCOIE (0.669 g,
1.621 mmo)E H7Ietth. wSES 60CT=E 2 Al 59 AA3] 7tgedi. Aoz WAl ¥, E3E
< EtOAc/H0= F%E3}1L, Mg801 Foll A HAxA7|a, 2y ARvEId9E FAste A IFFES FHIT 2

A=A FEIH

LCMS m/z = 549.5 [M+H]"; '"H NMR (400 MHz, CDCl3) & ppm 1.10-1.27 (m, 4H),
1.29-1.45 (m, 4H), 1.46 (s, 9H), 1.53-1.61 (m, 1H), 1.73-1.81 (m, 1H), 2.04 (s, 3H), 2.35 (s, 3H),
2.73 (t, J=7.58 Hz, 2H), 2.99 (1, J = 7.58 Hz, 2H), 3.28 (d, J = 6.82 Hz, 2H), 3.88 (s, 2H), 3.96 (d, J
=7.58 Hz, 2H), 7.04-7.10 (m, 4H), 7.11-7.18 (m, 3H), 7.18-7.24 (m, 2H).

A D 2-(((1s,4s)-4-((5-(2-(ME & X d) o &) -4-3 d-3-p-E-1-T 2}Z-1-D) v eH A S 23 ) v =] ) o}
HEA (885 290)9] A|Z

tert-59  2-(((1s,4s)-4-((5-(2-(MEE| ) &) -4-7 d-3-p-ED-1H-T &Z-1-) WD) A EZ A ) | FA] ) o}
AHCIE (0.50 g, 0.911 mmol)E Astra (U4t F 4.0 M) (4.56 ml, 18.22 mmol) ZFoll &3|AI7]aL
oA 16 AlZF Fo wkEGith. WHEES wH AXA7|a, fIEEEdE (5 al) Fol §3A7]a, 3- %ii«ﬂ
SAAZzA (0.550 g, 3.19 mmol)& H7Ieklth.  A2oA 1 AIZF S<F wRkgk & MhSES FEHEA|Y] AL,
2 A

LCMS m/z = 525.4 [M+H]"; "H NMR (400 MHz, DMSO-d;) &
ppm 1.08-1.20 (m, 4H), 1.23-1.36 (m, 4H), 1.57-1.68 (m, 1H), 1.90-2.00 (m, 1H), 2.32 (s, 3H), 2.97

(s, 3H), 3.04 (1, J = 8.59 Hz, 2H), 3.22 (d, J = 6.82 Hz, 2H), 3.41 (t, J = 8.08 Hz, 2H), 3.92 (d, J =
7.38 Hz, 2H), 3.92 (s, 2H), 7.08-7.15 (m, 3H), 7.16-7.31 (m, 6H).

Aol 1.2450 2-(((1s,45)-4-((3-(2-FF L 2-4-v g3 d)-5-(2-(ME & £ ) ol &) -4~ - 1H-¥| 2}E-1-) v
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[1932]

[1933]

[1934]

[1935]

[1936]

[1937]
[1938]

[1939]

[1940]
[1941]

[1942]

[1943]

SSS0dl 10-1707247

DA F 2D EAD) A EAL (3H3HE 291) 9] A%
A AL 3-(2-2F 2 2-4-v g Ed)-5-(2- (M2 E| @) ol D) -4-3 I -1H-¥| 2}E 9] A=,

THF (10 mL) ¥ 1-(2-EFe=2-4-vdud)-2-sdelet= (2.0 g, 8.76 mmol)e] &He] 0ColA LilMDS (THF
% 1.0 ) (17.52 nL, 17.52 mmol)& AHAE F3 "3 H7teksich. 10 —Er < kel & 1-(1H-Wlx
[dl[1,2,3]Edo}Z-1-2)-3-(MEE ) T2 H-1-2 (2.327 g, 10.51 mmol)S 3+ WHol| FH7lsldrt. wISES
0ColH 30 & w<oF wwrdk vg, AcOH (2 mL)ZE ZA3AY. w85 EtOH (30 mL), sl=gr F3E
(1.316 g, 26.3 mmol)& H7}8}ar, 2 AIZF F<F SFAHT. Aoz YA & vks

EtOAc/H0% FFalar, = AlFstar, NS0, ellA dxA7|a, 24 ARvEIHIAR FAste] 1A 39

Fod 0 (1.40 @) 2A 5.

o

=]
=

.LCMS m/z=3272
[M+H]"; 'H NMR (400 MHz, CDCl3) 8 ppm 1.94 (s, 3H), 2.22 (s, 3H), 2.65 (t, J = 7.33 Hz, 2H),
2.88 (t,J=17.58 Hz, 2H), 6.71 (d, J=7.83 Hz, 1H), 6.80 (d, J = 11.87 Hz, 1H), 6.97 (t, J= 7.96 Hz,
1H), 7.09-7.29 (m, 5H), 9.64 (bs, 1H).

oA B tert-FE  2-(((1s,4s5)-4-((3-(2-ZF o 2-4-w g d)-5-(2-(HM L E] &) & )—4-5| d-1H-7) &} Z=-1-
AW E)A S Z A )W F A oA EH o] EL] A=

DMF (10 ml) & 3-(2-ZEF=2-4-vwEdad)-5-2-(MEE ) E)-4-9d-1H-F&Z (0.5 g, 1.532 mmol) <] &
ool ERAbAlG (0.499 g, 1.532 mmol) R tert-38 2-(((1s,4s)-4-(EA A WE)A|ZFEZ A )W EA])o}lA H) o]
E (0.632 g, 1.532 mmol)ZE H7}etgdrl. WSES 60T E 2 AIZF Bk AA 3] 7tdetgin. Aoz Wzha
7 . E3ES EtOAc/H0Z FE3)aL, MgS0, AolA AZRAIZ|a, Z9 azntEaduz AAste] A 33E

We edza FEagn

LCMS m/z = 567.5 [M+H]"; '"H NMR (400 MHz, CDCl;) § ppm 1.31-
1.44 (m, 4H), 1.46 (s, 9H), 1.52-1.65 (m, 4H), 1.69-1.81 (m, 1H), 1.84-1.92 (m, 1H), 2.04 (s, 3H),
2.35 (s, 3H), 2.55 (t, J = 7.83 Hz, 2H), 2.74 (t, J = 7.58 Hz, 2H), 3.47 (d, J = 7.07 Hz, 2H), 3.96 (s,
2H), 4.08 (d, J = 7.33 Hz, 2H), 6.84-7.01 (m, 2H), 7.06-7.18 (m, 3H), 7.19-7.32 (m, 3H).

A Co 2-(((1s,45)-4-((3-(2-EFF 2 2-4-v g3 d)-5-(2-(ME =2 d) ol D) -4-3 - 1H-¥| e} Z-1-) | &) A
SR EA) O EAL (Bheh= 291) 9] Az

tert-5-g  2-(((1s,4s)-4-((3-(2-ZF ¢ 2 4-W & d)-5-(2-(HEE Q) o & )-4-F I-10-T &} Z-1-) | & ) A]
FRGDHSFADAIHCIE (0.50 g, 0.882 mmol) & A3 (T2 5 4.0 M) (4.41 nl, 17.64 mmol) Z-l
A7), AeolA 16 A7k Bt wekellrh. HEgES FHAZIL, DO (5 L) Fo BAAAT. 3-2=
2 GAMELL (0.533 g, 3.09 mol)& A7FSGTE Aeold 1 A F WA F, BEEE $FAYL,
AFES HPLCE AASIY TA =S 55319},

e

LCMS m/z = 543.4 [M+H]"; '"H NMR
(400 MHz, DMSO-ds) 8 ppm 1.05-1.20 (m, 4H), 1.23-1.37 (m, 4H), 1.57-1.69 (m, 1H), 1.89-1.99
(m, 1H), 2.34 (s, 3H), 2.97 (s, 3H), 3.06 (t, /= 8.21 Hz, 2H), 3.22 (d, /= 6.82 Hz, 2H), 3.43 (t, J =
8.21 Hz, 2H), 3.92 (d, J=17.33 Hz, 2H), 3.91 (s, 2H), 7.05-7.14 (m, 3H), 7.15-7.23 (m, 3H), 7.24-
7.31 (m, 2H).

AAle 1.246: 2-(((1s,45)-4-((5-(2-3| =FA o & )-4-H d-3-p-EH-1H-Y &}Z-1-) v EH A S22 v =
A OLA EAL (33E 292)9] Az

A A 5-LE-4-dd-3-p-SH-10-T g E ] Ax

THE (10 ml) = 2-#Hd-1-p-ZHde}= (1.0 g, 4.76 mmol)] &o] 0ColA LiHMDS (THF = 1.0 M) (9.51
mL, 9.51 mmol)S AlAAE E3a] HH3] H7FeTt. 10 & EeF wwdk & 1-(1H-"%[d][1,2,3]Ego}=-
1-Y)H-E-3-ql-1-2 (1.068 g, 5.71 mmol)< 38 Wl H7letdct. ¥-8EE 0ColAM 30 & FoF auk
W%,M%(ZMEiﬂ%ﬂ“W EtOH (30 mL) % 3|=2}x g, 14.27 mmol)S #7}sfar, Wb
=5 @7 ool 30 & T AT, WS ES ARow YAy FHA71aL AFES EtOAc/H0=

33, A2 AlFska, MgSo, AolA AxA7n, 2y azveddyuz gAste] ¥4 S £33

B
off
i oo rsi'

to
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[1944]
[1945]

[1946]

[1947]

[1948]

[1949]

[1950]
[1951]

[1952]

[1953]

[1954]

[1955]

[1956]

SSS0dl 10-1707247

2 (0.47 g) =AM 5.

LCMS m/z =275.0 [M+H]"; 'H
NMR (400 MHz, CDCls) & ppm 2.31 (s, 3H), 3.38-3.43 (m, 2H), 5.07-5.14 (m, 2H), 5.90-6.01 (m,
1H), 7.03-7.09 (m, 2H), 7.19-7.30 (m, 5H), 7.30-7.36 (m, 2H).

A Br 2-(4-#d-3-p-EH- -9 2tE-5-A) ol gh-& 9] Alx

5~ -4-Hd-3-p-EH-1-3ZF (1.0 g, 3.64 mmol)S WS (40 nL) ¥ HSFZZWE (10 mL) ZFol &3
A7, Egfo] ofo]x/olA|E oA -78TE WAAZL. 2&& &0 v HAS vehd w7t &
F3 ~2 AIZE FoF HEYSITE. HESEo| FASEAUEF (0.138 g, 3.64 mmol)S FH7bsta, WESES =
glo] olo]lx ZZRE AAS AL, AeAM 1 A FoF wuksdr. Ao &mE Ak shol AAs, ws
E& EtOAc/H0Z FE3HaL, NSO, AellA HAx=A 7|, 2y AZatE a2 AAst 34 =S 94 1

A (0.54 g)BA FE3T).

LCMS m/z =279.2 [M+H]"; 'H
NMR (400 MHz, DMSO-dq) & ppm 2.25 (s, 3H), 2.71 (t, J = 7.33 Hz, 2H), 3.57 (t, J = 7.33 Hz, 2H),
4.65 (bs, 1H), 7.03-7.09 (m, 2H), 7.16-7.23 (m, 3H), 7.24-7.31 (m, 2H), 7.32-7.40 (m, 2H).

@A C:otert-FE 2-(((1s,45)-4-((5-(2-3| =5 A o ) -4-3 d-3-p-FH-1H-¥ &Z-1-L) ) A S =8 ) v
A oA H o] E ] Az

DMF (10 mL) & 2-(4- Jﬂé 3-p-EH-1H-9&}E=-5-L) &2 (0.7 g, 2.51 mmol)9] &Mej eRxbA4E (0.819 g,
2.51 mmol) % tert-§8 2-(((1s,4s)-4-(EASAIHE)A S22 ) w| ZA]) ol EH O E (1.037 g, 2.51 mmol)E
A7VeTt. WEEES 60T E 2 A7 wok AAE] ZMEsiieh. WhEES Adeog WZhA7|a, EtOAc/H0ZE

FE.
7

71 & NgS0y dolA HzAl71al, 29 ARvteadaz gAstel ¥4 sges FE93% o
(0.75 g)&=A 53}

.

LCMS m/z = 519.5 [M+HT"; "H NMR (400 MHz, CDCl;) 5 ppm
1.34-1.45 (m, 4H), 1.49 (s, 9H), 1.55-1.63 (m, 4H), 1.72-1.80 (m, 1H), 1.85-1.93 (m, 1H), 2.28 (s,
3H), 2.90 (t, J = 6.95 Hz, 2H), 3.47 (d, J = 7.07 Hz, 2H), 3.66 (t, J = 6.44 Hz, 2H), 3.96 (s, 2H), 4.09
(d, J=17.58 Hz, 2H), 6.98-7.10 (m, 2H), 7.12-7.24 (m, 2H), 7.24-7.37 (m, SH).

A D 2-(((1s,4s5)-4-((5-(2-3| =FA o & )-4-H d-3-p-EH-1H-Y &}Z-1-L) W) A S 2N )| S A] ) oA E
A (3HE 292) 9] A%

tert-F8  2-(((1s,4s)-4-((5-(2-3| =5 A & )~4-H L -3-p-EH-1-¥ FEZ-1-L)WeH A F2 8 2)
HolE (0.50 g, 0.964 mmol)E ¥35rA (H24F 5 4.0 M) (4.82 mL, 19.28 mmol) ol &aA|7]aL, A9
S 5

[z ]
4016 A EqE awkskgleh. wSES FFA7]aL, HPLCE gAlste] 24 sgt=S TS5

LCMS m/z = 463.4 [M+H]"; '"H
NMR (400 MHz, DMSO-ds) 8 ppm 1.31-1.57 (m, 8H), 1.73-1.83 (m, 1H), 2.09-2.19 (m, 1H), 2.24
(s, 3H), 2.75 (t, J= 7.20 Hz, 2H), 3.44 (t, J = 7.20 Hz, 2H), 3.44 (d, J = 6.82 Hz, 2H), 4.00 (s, 2H),
4.07 (d, J=7.33 Hz, 2H), 7.00-7.05 (m, 2H), 7.16-7.22 (m, 4H), 7.27-7.40 (m, 3H).

Ao 1.247: 2-(((1r,4r)-4-((5-(4-FF 2 2H <) -3-(HEE &)-4-H d-1H-¥ gZ-1-) ) A F =28 2 ) o
EADOAEAL (3HHE 1)) A%

A A 3-(4-=F 2 d)-5-(MEE 2 )-4-sd-1H-T 559 A=

= THF (10 mL) ¥ 1-(4-ZFQ23d)-2- JﬂéoﬂE}i (1.0 g, 4.67 mmol)9] &o| THF (2 mL) % 1.0 M KO-
t—BuJ |AEs Hre Y. EES A2 15 B FF wwkek o2, €S, (0.38 g, 5.04 mmol)E ZMA 3}
ok, 30 ¥ woF wukek & Qo wu|Er (1.45 g, 10.22 mmol)& ¥HSEo 5 Ho 74%% A7verch. RS
A3 2ZoA 4 AZF FoF FA s, WEEES Bo] 1, JE opAHIolER FE3I%Y. FEES
MgSO, Aol AZAIZ|a, 72t sl HFAA 4 14 (1.02 205 539, CE2 (10 nL) 5 A7 3
A gA o] LR, d=gkd F3E (0.70 g, 14.0 mmol)S AL A Hr e, WS ES 4 A7 SOt 3
Foach, Aoz YA T, EFES At sl w5 Mi, ole olAEe|ER FESAUTE. RV &
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[1957]

[1958]

[1959]

[1960]

[1961]

[1962]

[1963]
[1964]

[1965]

[1966]

[1967]
[1968]

[1969]

[1970]

[1971]

[1972]

SS=S0ol 10-1707247
T3 NgS0y AollA AxA71aL, S stell #5230, IFres At T 10% o8 okAlHolEd Har, A

H
25 odstal, 7] oM AEAA FA sgh= (0.69 )& WA AARA F5SH3IT.

u*

LCMS m/z =285.4 [M+H]".

@A Br (2-(((Ir,4r)-4-((5-(4-EF 2 29d)-3-(MEH ) -4-wd-1H-H HE-1-d) O A| 22 &2 i FA] )
oM ELRe] Az

DNF (3 nl) % 3-(4-ZF=2Hd)-5-(WEEo)-4-Ad-101-72}Z (150 mg, 0.528 mmol) 2 tert-%& 2-
(((Ir,4r)~4-(EASA ) A S22 H S5 A oA H ] E (218 mg, 0.528 mmol) <] &Nl A2eA] FasfE
(12.66 mg, 0.528 mmol)S H7FsIATE. WFSES 60ColA v 7Hdetgiet. ALo® YA & uk-g
S Eo #a, od olAHER FEIT. f7] FEES AW st wFA71a, A" FFES HPLC
AAste] A 3E (29 mg)S F5330).

oo

LCMS m/z = 469.8 [M+H]".

Aol 1.248: 2-(((1r,4r)-4-((3-(4-ZF 23 d)-5- (M2 ¥] @ )-4-3 d-1H-9] eh5-1-L) v &) A S = 8 A ) v
SO ERL (Sheh= 2)9) A=

- (- EF 02D 5-(IEE )4 DTS D tert-H8 2-(((Ir,4r)-4-(EAS Ao L) | F2 2 2) )
sA)opAEol ERRE, BA HFEL AN 1.247, WA Bol AAE A GAR BRE o) o] F5a3
o,

LCMS m/z = 469.5 [M+HT"; '"H NMR (400
MHz, DMSO-dq) 8 ppm 0.95 (m, 2H), 1.15 (m, 2H), 1.56 (m, 1H), 1.74 (m, 2H), 181 (m, 2H), 1.89
(m, 1H), 2.10 (s, 3H), 3.25 (d, J = 6.4Hz, 2H), 3.89 (s, 2H), 4.20 (d, J = 7.2Hz, 2H), 7.12-7.20 (m,
2H), 7.23-7.49 (m, TH).

IATel] 1.249: 2-(((1r,4r)-4-((4-(3-HWIEA Hd)-3-w e -5-3 d-1H-T| &ZE-1-) D) A| S Z A ) W 5 A] ) o} A
A (e 6)9 A%

A A 3-dlE-5-wld -9 g5 Az

oEhe (50 mL) & 1-#ld¥ek-1,3-t]L (5.0 g, 30.8 mmol)e] &Mol| F9 LxdA =gt F3E (1.54
g, 30.8 mmol)S ek, WSES 5 A7 FoF BFsgY. d4A F deES 7 =

3, oE olAElo]ER FEaUT.  FEES MgS0, AdA Az, 7Y st A7
A F 10% oE olAHCIES HIlslsit. IAES ofystal, ditoz AHgit. Ay
A AZAA FA SEHE (3.9 90 55

(s

LCMS m/z=159.3 [M+H]*; 'H NMR
(400 MHz, DMSO-ds) 8 ppm 2.25 (s, 3H), 6.65 (s, 1H), 7.34 (m, 1H), 7.42 (m, 2H), 7.82 (m, 2H).
GA B: 4-2 2 =-3-wEl-5-wd-1H-v &= Ax
THF (20 mL) % & (20 nl) 5 5-wl¥-3-wld-1H-F &= (1.5 g, 9.48 mmol) 9] &M AR 82 EshHE
H (1.42 g, 9.48 mmol), 82= (3.61 g, 14.22 mmol), & K,CO; (1.96 g, 14.22 mmol)S 7}k, wH&-
ES 100CE 7Festa, 10 AZF 59k wHksigith, Aeow YAzl I HSES Eo Ha o ol o]
ER FE3a, o8 2.0 N 4 HolRIER 9 ¥3 Nall(:2 dAEHHo2 AF3t. FEES MgS0,

, ol @ FolA 10% oY oA H|ERZHF-H

T

AR AEAAT, B S BHAA BRAE SN

001 , @ H
N Aagslste] EA4 3% (1.9 90 F53381.

N

LCMS m/z = 285.5 [M+H]".

@7 C: EEREEEE e tert-3d
2-(((Ir, 4r)-4~((4- 2. @ -3~ & -5~ d-1H-5 2} E-1-eD) | =) A SR 8 2) ] S Aol Ml o] E 8 tert-Fd 2-
(((Ir Ar)~4-((4- 8 2 E-5-5] &35 d-11-3] 2} 2-1-2D) v &) A Z 2 8 2 )| Z A o o] E o] A%,

DMF (10 mL) = 4-29%-5-de-3-#Hd-1H-9&}= (1.0 g, 3.52 mmol)e] &Md] F¢ LA FL23IVERH

-210 -



[1973]

[1974]

[1975]

[1976]

[1977]

[1978]

[1979]
[1980]

[1981]

[1982]

[1983]

[1984]

SSS0dl 10-1707247

(0.084 g, 3.52 mmol)S H7FFQITE. 10 & &< wykek & DMF (1 mL) 5 tert-F¥ 2-(((1r,4r)-4-(EAX =
A A F 22w E Aol EH Ol E (1.45 g, 3.52 mmol)9] &H& AoA H7Fsv. WgES 45T=E
7hEskar, 8 AIZE EoF wwNbsISlth. Aoz WZAAZl T, wbEES H00 R, old ofMHoE=R

e}
=
FEotaL, o5 NgS0y dolM H=AI71aL, ) stell sFARE. A dres derr A 28 AmvtED
o2 GAst] BA 3E (1.25 902 T4 2LUd=A F539

LCMS m/z = 525.4 [M+H]".

A D (2-(((Ir, 4r)-4-((4=(3-mIFA 3 D) -3-m D -5-F - 1H-9] &hE-1-L ) D) A F 28 ) v FA] ) opAl| EqL€]

gLt (2 nl) & 9Xo)AA, tert-52 2-(((1r,4r)-4-((4-2. 9 T-3-w&-5-F I-10-T &} Z-1-) | & ) A]

F2 ) wEADOAEHCIE 2 tert-FE 2-(((1r,4r)-4-((4-2 Q2 =-5-v e -3-H d-11-T| & 1-HH ) A &
) EA])olAHOIE (200 mg, 0.381 mmol)e] &Hel F9] 2ZoA 3-vlEA|HAEREL (58.0 mg, 0.381

mmol), Pd(PPhs), (22.03 mg, 0.019 mmol), = K,C0:¢ 2.0 M =8N (105 mg, 0.763 mmol)S H7}&qck. AHb

olo
ol
o
=}
o
H
fr
o
E
HU
—
(SNl
(e
3
é
>
—
ol
>
N,
i
-0,
N
s >
ol
i
i
ro
N o
o
i)
>
nY
o
e
oo
il
o
s
o
M
=

H
HCI (5 nl)& A&olA Ak, 10 A7k B wukeh F, wheRe 7<) shol ¥5A17]3, HPLCE AA3
of EA SHHE (25 m) e S5

LCMS m/z = 449.3 [M+H]".

Al 1.2500 2-(((1r,4r)-4-((4- (3~ ZA g d)-5-H & -3-H - 1H-T &}E-1-L) D) A FZ A A ) W ZEA] ) o} A]

Ex (3FE 7 Alx

Aol AA, tert-FE 2-(((1r,4r)-4-((4-£. 9 T-3-w & -5-Fd-1H-7 &} Z-1-d) i &) A| F 2 8 2 ) | EA] ) o}

AHOIE 2 tert-F9 2-(((1r,4r)-4-((4-2 2 =-5-w & -3-# - 1H-T &}&-1-L) D) A FZ A A ) W EA] ) o} A
]

HolES] &3tE, 9 3-HEAHAIRZNCZHY, 24 FES HAld 1.250, @A Dol 71Al" A FARS
e o) gl FEagr.
LCMS mi/z = 449.5 [M+H]"; 'H NMR (400 MHz, DMSO-ds) § ppm 0.91 (m, 2H), 1.15 (m, 2H),

1.59 (m, 1H), 1.75 (m, 2H), 1.82 (m, 2H), 1.95 (m, 1H), 2.25 (s, 3H), 2.51 (s, 3H), 3.24 (d, /=
6.8Hz, 2H), 3.75 (s, 2H), 4.01 (d, J = 7.4Hz, 2H), 6.65-6.89 (m, 3H), 7.26-7.49 (m, 6H).

Ao 1.251: 2-(((1r,4r)-4-((5-wW€¥-3,4-0 9 d-1-9 &FZ-1-L)HEDH A Z2 ) HEA] ) oA EAL  (313H=
11)¢ A=

g2t (2 nl) = YA AA, tert-52 2-(((1r,4r)-4-((4-2.9 T-3-vW & -5-H I-1l-T &} F-1-L) v &) A]

Zzd 2w EA) oA E H tert-HE 2-(((1r,4r)-4-((4-2.0 T-5-WE-3-Hd-11-3| g} Z-1- W& A &
AW EAD oA H O E (200 mg, 0.381 mmol)e] ®Mo] F9 LxoA HIREA (0.046 g, 0.381 mmol),
Pd(PPhy)s (0.022 g, 0.019 mmol), F KyC0:;9] 2.0 M &< (0.105 g, 0.763 mmol)< H7}sksith. HEHS-&E&
ulo]FZ ¢o]BZ 150°ColA 4 AZF ot ZAMSIQIE. ALow Yz T WSES B B, oY ofA
HolER FE3 v, NgS0, AollA AxAAL. FE2ES 7S g sFA7], FFES 4.0 M HCL (5 m
D2 AYstd. 10 AlZF FoF wukgl 3 wke-B.o 79k Flo] HEFA]7)aL, HPLCE AASe] EA 3=
(0.104 2)& 533,

LCMS m/z = 419.3 [M+H]".
Ao 1.2520 2-(((1s,4s)-4-((5-(4-FF 223 d)-3-(HEE &)-4- d- -3 &Z-1- ) A F =8 ) v
EAD O EAL (3H9E 12)¢] A%

DMF (5 ml) F 3-(4-2F2 =9 d)-5-(WEE Q)-4-3d-11-3]2}= (150.0 mg, 0.502 mmol)2]

23l EHE (12.66 mg, 0.528 mmol)S F7F8lFch. 30 ¥ H<¢F wwkd 3 DMF (1 ml)
(((1r,4r)—4—(E*‘£/\] HeEDA Z2 2 HEA]) oA HOIE (218 mg, 0.528 mmol)e] &NG WHS-Ho] 220
A7rednh. WS ES 60ToA WA tEEth. Aoz YZAAN F, wSES Eo] 23, od olAE o]
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[1985]

[1986]

[1987]

[1988]

[1989]

[1990]

[1991]

[1992]

[1993]

[1994]

[1995]
[1996]
[1997]

[1998]

[1999]

SS=S0ol 10-1707247

ER FEIIUT. FEES Y g w5471, IFES CSFA F 4.0 M HCL (5 nb)E A3t 10
AIZE Bk AR & dbeES 7A9F lol]l FHA7)aL, HPLCE AAIse] #A4) shgE (21.0 mg) & =53k}
LCMS m/z = 469.5 [M+H]".

Ao 1.253: 2-(((1s,4s)-4-((3-(4-FF 22 d)-5-(HEE &)-4-Fd-1H-T| gZ-1-HH ) A S =284 ) v

EADOERL (3hh= 10)9] A=

(4270205 (NLE )4 D MW-7FE 2 tert-3E 2-(((Ir,dr)-4-(E2A S AW &) A F2 2]
EA)ZRE, EA SRS AAd 12520 7148 23 AR ES ol gl FEakanh.

LCMS m/z = 496.4 [M+H]".

Al 1.2540 2-(((1s,48)-4-((4-(3-W 5% A ) -3 ©-5-31 - 13 2} 5-1-9) W &) Al - 2.9 31) ] 5.4 Yo A
4 (F3E 13)9 Az
o A: CEREEEE EgERA el tert-3-8)

2-(((1r,4s)-4-((4-2. 2. =-3-md-5-A d-1-¥&HE-1-L) D) A F 2 D) SA oA H o] E L tert-Fd 2-
(((1r,4s)-4-((4-2.2 =-5-m & -3-9d-1-F &E-1-Ld) v D) A S 2 D) v F A obAl Hl o] E2] Al =

DMF (5 nL) ¥ 4-29%=-5-wE&-3-dd-1H-2}= (1.0 g, 3.52 mmol)¢] &Hol] AN FLIJUEF (0.084

g, 3.52 mmol)S H7FsIATE. 30 ¥ <oF wHke & WwSES DNF (5 ml) % tert-%2 2-(((1r,4r)-4-(E2

SAWENAFZ A EADOIAEHOIE (1.32 g, 0.528 mmol)E F9 LZo|A] Ay, wSES 60Tl

212 AIZE Bk ksl WSR-S H00 Rar, oE oA H O ER =&, f7] FEES NgS0, ol

A ARATAL, 72 el sEAIAY. JFES 29 IA2uEIHIZ A B2A4 SEE (1.2 908 X
o

=
oA EIEZA FEFAT).

LCMS m/z= 525.7 [M+H]".

A B: (2-(((1s,48)-4-((4=(3-mI 5 A 3 D) -3-m D -5-A - 1H-¥] &}E-1-L ) D) A F 23 ) v FA] ) opAl| EqL €]

N
PN

02k (5 nl) & XA, tert-5g 2-(((Ir,4s)-4-((4-8 Q. %-3-M€-5-3 I~ 1H-¥] 2} Z-1- ) v & ) A
) S obAHCE 2 tert-8 2-(((Ir,4s)-4-((4-2.2 E-5-H D-3-3 - 1H-3] 2} - 1-2) W &) A 2
A HEADFEO]E (0.2 g, 0.381 mmol)e] fole] F9 Lwoa] 3-WEAAIHEA (0.058 g, 0.381
mmol), Pd(PPh 3); (0.022 g, 0.019 mmol), Z K,C0;2] 2.0 M &< (0.131 g, 0.952 mmol)& H7}s}sich. b
BS vlolaz o] HE 150TelA 4 Al 59k 2AFSIGITE. deo® WA F, EFES B 3L,
oF 3ol HEA7)1, AFELS U2 ZF 4.0 MHCL (5 nL)E X838}

=zt FEES HAY 3
T 10 ARE EF AAR §, wg=s 7S shell $5A17]1a, HPLCR AAste] %A shehE (0.032 g)&

LCMS m/z = 449.2 [M+H]*.

Ao 1.255: ((1s,48)-4-((5-HE-3,4-UH d-1H-F)2}Z-1-D)HE) A S 2 ) v ek o] A%,
A A (BE)-1-w1d 2] d-2-(((1s,4s)-4-(H A SAHE)A S22 ) v D) s =g} 9] Az,

gZzade (5 nl) 5 tert-F8 2-(((1s,4s)-4-(AZASAHEH A S 2 a2 v E) 3| =l @ 7=
g, 2.87 mmol)e] &M A W TFA (5.0 mL)E H7Ietr. 593 oA
55 A st sEAHY. AdE FFES THF (10.0 mL) T &
mol)E A-2dA HrFslek. 30 & HoF wksl 3 aSES
7] & 23} NalC0, = Al A8k, MgS0, 7oAl xA e

Aol 5,

X
=
d
I
ol
ol

LCMS m/z=337.4
[M+H]"; 'H NMR (400 MHz, DMSO-de) 8 ppm 1.32-1.55 (m, 8H), 1.75-1.85 (m, 2H), 3.11 (m,
2H), 3.31 (d, J = 2.5Hz, 2H), 4.45 (s, 2H), 7.21-7.54 (m, 11H).
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[2000]

[2001]

[2002]
[2003]

[2004]

[2005]
[2006]

[2007]

[2008]

[2009]

[2010]

[2011]

[2012]

[2013]

[2014]

SSS0dl 10-1707247

A B: 1-(((1s,4s)~4-(MASAHE) A F 282w E )-5-w & -3, 4-T]d| d-11-F] 2} & 9] A=,

—78°C°ﬂ*1 THF (5 mL) & (E)—l tﬂﬂalﬂ 2-(((1s,45)-4-(MNA S A HEH A 223 1*.:_‘)uﬂ

g, 2.28 mmo )—g— 217}0}91@ 10 ¥ Z<QF ;s 3 TFA (0.35 mL, 4.58 mmol)E T 2%o|A HA7sta,
2 N3 B fAEAT. Aeow JFed & oubSES Bo a1, JE olAHoER FEIFY. #7] =
S NgS0, Aol A Azx:A7Ia, 7t St FFEAHTY. FFES ‘ﬂﬂ Az AAste] FA4 3gE (0.45 90

5T

LCMS m/z = 451.3 [M+H]*; '"H NMR (400 MHz, DMSO-ds) § ppm 1.29-
1.52(m, 8H), 1.75-1.80 (m, 1H), 2.11-2.15 (m, 1H), 2.22 (s, 3H), 3.30 (s, 2H), 3.42 (d, J= 2.5Hz,
2H), 4.14 (d, J = 2.4Hz, 2H), 7.23-7.42 (m, 15H).

A C: ((1s,4s)-4-((5-ME-3, 4-H | d- -9 2tE-1-D) W EH A S 2 D) eheo] Ax

MeOH (5 mL) & 1-(((1s,4s)-4-(Z A M)A S22 ) w9 )-5-ve-3,4-t] A D-1H-9] & (100 mg, 0.22
mmol)2] &Moo AdEH F¥EHOIE (280 mg, 4.44 mmol)ol] o]ojA 10% Pd/C (5 mg)E H7F8t¥tk. wHeES
80C= 10 Azt &<t 7HEsidltt. £3ES AFsigit. AFES T 3t w5414 B2A4 sstE (78 mg) &
FA 2dR2A F53GlT.

LCMS m/z = 361.2 [M+HT"; "H NMR (400 MHz, DMSO-dq) 5 ppm 1.34-1.55 (m,

8H), 1.56-1.60 (m, 1H), 2.10-2.15 (m, 1H), 2.21 (s, 3H), 3.31 (d, J = 2.5Hz, 2H), 4.20 (d, J = 2.4Hz,
2H), 7.31-7.54 (m, 10H).

AAle] 1.256: 2-(((1s,4s)-4-((3-WE€-4,5-t] o <d-11-T &}E-1-D)HEH A ZF 2 W EA] ) oM EXL (3 E
15)9] Az

OSA (5 nl) & YAIBAA, tert-59 2-(((1r,4s)-4-((4-8. 9 £-3-W&-5-7 I-1H-7] &} Z-1-) v &) A]
S22 v EADOIAHOIE H tert-HE 2-(((1r,4s)-4-((4-2 2 =-5-W&-3-7d-1H-T &} Z-1-L) W& A &

ZE )W EAD LA EIO]E (0.2 g, 0.381 mmol)2] &Mol] F 2=oA HdRE4F (0.183 g, 1.5 mmol),
Pd(PPhy), (86.6 mg, 0.0075 mmol) % K, C0:2 2.0 M =& (0.513 g, 3.5 mmol)S #H7}stAict. WHSES v}

= -
°1ﬂi°ﬂ°1ﬂfa 150CA 1.5 AZF 5 AT, o= ﬂr*lﬂ F S ES Eo| Ra, dY okA
HoEZ FE30. /7] FE2ES 7% st ¥FA711, IHES YA 5 4.0 M HCL (5 mL) 2 A3k
ok 10 AIRF Bk AAF &, Wb ES 79t sl FFAI7]aL, WPLCE AASt] 3A 3HE (0.075 908 5
a3t

LCMS m/z = 419.3 [M+H]".

AN 1.257: 2-(((1s,4s5)-4-((5-HE-3 4-t) ) d-11-¥] 2}E-1-L) HEHA| F 22 ) | EA] ol EAL (3}5HE
16)9] Azx

AAA, tert-58 2-(((1r,4s)-4-((4-&
olE 9 tert-F¥ 2-(((1r,4s)-4-((4-8.2
o E%E, W HdHEBEACREE FEA
O

S E-3-vE-5-Fd-11-9) g} E-1-) W e A| ZF 2 & A ) i E A ) o}
E-5-wE-3-Fd-11-3] g Z-1-A) W e A| Z 2 &2 ) 1| EA] ) o} A
S AAdl 1.25600 71Al®E A FAE WHS o] &35}

ot
i
i
il

LCMS m/z
=419.4 [M+H]"; "H NMR (400 MHz, DMSO-de) 8 ppm 1.25-1.64 (m, 8H), 1.75 (m, 1H), 2.11 (m,
1H), 2.20 (s, 3H), 3.45 (d, J = 7.1Hz, 2H), 4.05 (s, 2H), 4.12 (d, J = 7.3Hz, 2H), 7.23-7.46 (m, 10H).

Aol 1.258: 2-(((1s,4s)-4-((4-(3-m 5 3 D) -3-(H 2 ¥ 2 )-5-# - 11-¥ &} Z-1-D) H D) A 2 I ) v =
ADOHHAIEAE (3F8HE 30) 9] Al

Al A 4-(B-HEA FEE)-5- (W2 E 2)-3-Fd-1H-T &}& 9] A=

a4 THF (10 nl) F 2-(3-WSA#HD)-1-gldEt= (3.0 g, 13.26 mmolH L-olo]| THF (13.26 mL, 13.26
mmol) 1.0 M KO-t-Bu9] &9 HIISITE. HESE& ARoA 15 & &< wikstar, o]dsieth (1.01 g,
13.26 mmol)E 0ColA H7bskgdrt. 15 & 5 29 %deE (4.12 g, 29.0 mmol)% A7 elal, WMSES EQ sk
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[2015]

[2016]

[2017]

[2018]

[2019]

[2020]

[2021]

[2022]
[2023]

[2024]

[2025]

[2026]

[2027]

[2028]

==35| 10-1707247

o

ZEollA 4 AIZE b FAESITE. WS ES Eo Fan, old olMHolER FEEITE. f7] FEES NeSo,
oA AzA7lar, st el s

(1.99 g, 39.8 mmol)& H7&+ ik g
atoll sFA7]aL, " olAlH 1Ei FE3AT. 7] FEES WgS0, Aol AxA7a, 7 &
WA E 5L, ol Ak 5 10% oY olMHC|EEZRY AEAEst] 24 = (2.15 g)& F53)

et

LCMS m/z =297.5 [M+H]".

mﬂ

A B (2-(((1s,48)-4-((4=(3-mIF A 3 D) -3- (M D E] &) -5- - 1H-¥] &E-1-L) ) A S = D) v FA] ) of
AEAES] Az

DMF (2 ml) % 4-(3-WEAHD)-5-(d e 2)-3-HAd-10-7) 2}= (100 mg, 0.337 mmol)<] &M F9 2L
A FAIVEF (8.10 mg, 0.337 mmol)S H7lslgith. 10 ¥ =k wwksk & DMF (1 mL) & tert-5¢ 2-
(((1s,48)~4~(BEASAHED A ZFZ )W EA oA H O E (139 mg, 0.337 mmol)9] EHE H-Lo)A
A7bsl k. WSES 45CRE 7FE3ta, 8 AIZE woF mukslgid, ALoz YzhAzl 3 ukSES 00 &

, olgd olAlH | ER &3}, olF MgS0, oA ARAI7IaL, 7t sl F5AAT. AAE AFES 9
AFZF 4.0 M HCIZ Hglshar, WAl mdkelith, w88 7k tol FHA7]|a, FFES HPLCE AA S

A 33tE (21 mg)S 533

=

oo K

LCMS m/z = 481.6 [M+H]".

i

Aol 1.259: 1-(((1s,4s)-4-(HIA A WD) A S 2 ) m ') -3-(4-ZF 2 29 ) -5-m D -4-9 - 1H-9] 2} = €]

.

2

A AL (B)-1-(((1s,4s)-4-(AE A ) A 228 E)-2-(4-EF =il d

el
e 2det (5 ml) T tert-F4 2-(((1s,4s)~4-(NASAHE) A S 28 ) v g ) 3| =epxl 7t =
g, 2.87 mmol)e] Mo A2 ]*1 TFA (5.0 mL) & #H7}eln. & A
B A% bl s5A0. A" AFES THF (10 mL) Foll &3)A]7]
2.87 mmol)E AolA 7M. 30 & &¢F wRke & RESES B
fr7] S5 23} NalCO; &= Al &3k, MgSo, AellA A=A t5, 3 stol s5AA 1A 3%

0% F71 Aol FESA

b

il

+
E
N

LCMS m/z = 355.3 [M+H]".

A B 1-(((1s,4s)-4- (I S A ) A S 28 ) v &) -3-(4-FF L =3 d)-5-mE-4-3 d-1H-T gh= 9] A%

-78ColA THF (5 mL) & (E)-1-(((1s,4s)-4-(Hl 2 24|
(0.97 g, 2.73 mmol) ¥ (E)-(2-HEZZZZ-1-od)ull%

AR HE)-2-(4-FF e 2Hd ) =
(0.445 g, 2.73 mmol)9] &Ml Z5 He-1-&
E (0.31 g, 2.73 mmol)E A7}elgich. 10 ¥ H<F wwksk 3 TFA (0.42 nl, 5.45 mmol)E H7Fsba, wb
& -78TCAA 2 AR FE fAFAG. ALo® b Tk ES B R, od opqE o E %gaﬁ
o #7 S5 MgS0, FelA AXA7IAL, FE stell AT AAE ARES Hdggt A 249 A=rEa
Bul = AAste] A 3TE (0.2 g)& 5.

LCMS m/z =469.3.

2 &

Al 1.2600  2-(((1s,4s)-4-((5-(4-m 52| 3 D )-3- (W2 ¥] @ )-4- - 11-¥] &} Z-1-D) H D) A 2 I ) v =
ADOHHAIEAE (318HE 36) 9] Al=
A A 3-(4-m| E A H D) -5- (M E] Q) -4-3 d-11-v) 2k 9] Al

S THE (10 mb) & 1-(4-ml S A d)-2-s dol El= (3.7 g, 16.35 mmol) 9] &ofel] 9] &%=eA THF 5 1.0
M KO-t-Buf] &94& H7bsiitt. wbgEs Ao 16 & §¢F ankdt o, CSz (1.345 g, 17.66 mmol)&

g,
7. 5 & %, 2o &=ve (5.08 g, 35.8 mmol)S F7bskal, WHEES 4 ARF E¢h wRkeglth. wheE
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[2029]
[2030]

[2031]

[2032]

[2033]

[2034]

[2035]

[2036]

[2037]

[2038]

[2039]

[2040]

[2041]

[2042]

[2043]

[2044]

SSS0dl 10-1707247

9 Zo R1, od olAHo|ER FEET. FHES NS0, A AZRAF 1, % dhel wEALG. @
32 (2.45 g, 49.1 mmol) & F7}8kdc. W
L3, g ol ER FEIUT. £ F
o 729 ARviEay R A ste] A g

=t
tlo e
o
=2
a)
fo
S
&
2%
:%
M
)
K
>,
flo
2
=
ol
[
A
2
i

LCMS m/z = 297.4 [M+H]"; 'H
NMR (400 MHz, DMSO-dg) & ppm 2.41 (s, 3H), 3.72 (s, 3H), 6.72-6.90 (m, 2H), 7.10-7.43 (m, 7H).

A B (2-(((1s,48)-4-((5-(4-H| EA H L) -3-(HE E] &) —4-F d-1H-T| &E-1-H W) A F 28 ) H EA] ) o}
M EALS] A=

DMF (2 mL) & 3-(4-wEAHE)-5-(MEE )-4-3d-1H-9 2= (100 mg, 0.337 mmol)e] &M F9] &=

A FAIJUEE (8.10 mg, 0.337 mmol)S H7FSF3iTE. 10 & FoF wwdkdk & DMF (1 mL) 5 tert-%¥ 2-

(((1s,48)-4-(EASA WD A ZFZA D)W E Aol HO]E (139 mg, 0.337 mmol)e] HA&  ALoA

A7rskoith. REEES 45C=E 7hEstal, 8 AlRE FF wksigith. A o®m WA $ vhgES H00 R
E

a, ole opAlHlo|ER FESkaL, o5 MgS0, el AxA7]aL, 3t stel wFAZT. AdE AHFES °
'2_!)1\_ = 4.0 M HC1= i‘]ﬂé‘}‘_ﬂ, HI‘/‘H ﬂ?_é‘}—ai\q— ?__-—g— g Zj]-?:}- 6‘}-0]] %%/\]7],}1, ﬁ.%%% HPLC® XéZ‘ﬂfS}OZ}

A 3= (31 mg)S 53
LCMS m/z = 481.6 [M+H]" .

Ao 1.261: 2-(((1s,4s)-4-((3-(4-H EA H ) -5-(HEE] & )-4-F d-1H-T| gZ-1-DHH O A F=2 8 )W &
Ao ELE (313HE 37)9 Az

-4 EA A L) -5-(FEE 2 )-4-dd-1H-T &= L tert-F2 2-(((1s,4s)-4-(EQ A &) A
ADetAH | EZRE, FA| FFES AAd 1.260, @A Bl 714" A} FARE PHS

LCMS m/z = 481.5 [M+H]".

AAe] 1.2620  2-(((1s,4s)-4-((3-(WEE 2)-4,5-t]H d-1H-3] & Z-1-) D) A| S 2 &) 1| ZA] ) o} A EXF
(3}eHE 75)9 Az

A A 3,3-8]A(WEE 9 )-1,2-TFld T2 T-0-oll-1-L-9] A%,

T4 THE (50 ml) = 1,2-t)#ldel e (5.0 g, 25.5 mmol)e] &9 THF (51.0 mL, 51.0 mmol) = 1.0 M KO-
t-Bue] &S Hrleldth. WESES ARoA 156 & FoF wwdk Uk, K,C05 (2.095 g, 27.5 mmol)S H7}sk
g}, 10 B 5, g2oxwE (7.92 g, 55.8 mmol)% A7Vela, HeES HSES
Eo Fa, od ofAElolER FE3AE. F7] & MgS0, ol AZRAIZ|a, 7 st FFAIA BA 3
FE (6.9 90 F53AT.

LCMS m/z =301.3 [M+H]".

oA B: 5-(WEE$)-3,4-t] @ d-1H-F g Z 9] A=

O EFE (20 mlL) F 3,3-H|2A(MEYES)-1,2-0gHdZ2Z-2-¢1-1-2 (2.5 g, 8.32 mmol)e] HAErEo] 2LofA
Sl=2kbd $3HE (1.67 g, 33.3 mmol)S A71edck. WEEES 6 AIRF B¢t SFEG Y. WAAN o argE
S Eol R3, oY oMHCER FEFIGY.  f7] FEES MgSO4 el Al AzA7Ia, e Shell
FEANBY. AFELS 29 aRuEaduE ZASe A4 3HEE (1.98 2)& 5353

LCMS m/z =267.0 [M+H]".

A Cr (2-(((1s,4s5)-4-((3-(WE B 2)-4,5-t] d - 11-9] ehE-1-) v D) A S 2 A ) v FA] ) ob M EARS] Al 2

DMF (3 mL) & 5-(W49E2)-3 4-t]dd-1H-3]2}Z (100 mg, 0.375 mmol)e] &oMo] F¢ Lo FiAIE
F (9.01 mg, 0.375 mmol)S H7Fetdd. 10 ¥ FoF wuk3dk & DNF (1 mL) 5 tert-F¥ 2-(((1s,4s)-4-(E
ASAHENAZZ A )W EA] oA H O E (155 mg, 0.375 mmol)] £HES o4 Hrteledet. HhSES 45
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[2045]

[2046]

[2047]

[2048]

[2049]

[2050]

[2051]

[2052]

[2053]

[2054]

[2055]

[2056]

[2057]

[2058]

SS=S0ol 10-1707247

a1, ofel oA EHe|ER FE35tal, o]F NMgS0, “dol
Jd FEAAT. AAHE AFES U2k F 4.0 M HCIE Agsta, ¥ wwtalsdct.

A AEAZIAL, A 8t
WhEES ZHsE skol EFA171aL, HPLCE gAste] A setE (19 mg) & F53130t

LCMS m/z = 451.6 [M+H]".

AAl 1.2630 2-(((1s,45)-4-((3-(2-"|F Ao D H 2)-4,5-T 7 d-11-T] 2} &-1-) | ) A F = A A ) H| FA] ) o}
AELE (315HE 188)9 A1z

A A 5-(2-HF A ' E 2)-3,4-t] H d-1H-9] 2& 9] A%

DMF (5 mL) ¥ 3,4-tldd-1H-9&=-5(4H)-E]2 (0.5 g, 1.981 mmol)2e] &Mo] ALo]M 1-HEZT-2-tE A
el (0.275 g, 1.981 mmol) B K,C0s (0.274 g, 1.981 mmol)S 7}t 4 A|ZF B¢k wwtd 3 W&o
Eoll a1, oY ofAH o ER FE3AUT. F7] FEES NgS0, AolA AZRAIZIa, 7t shell sFAIF T
ARE AFES A9 F2uiEaddz AAse T4 F3FE (0.45 g)S 55359,

LCMS m/z = 311.2 [M+H]"; "H NMR (400 MHz, DMSO-ds) 8 ppm 3.23 (s, 3H), 3.12-3.54
(m, 4H), 7.22-7.49 (m, 10H), 13.2 (s, 1H).

A B (2-(((1s,45)-4-((3-(2-H| 5 A D E] 2)-4, 5-t] i - 1H-¥] 2hE2-1-D) W &) A F 28 ) vl 4] ) op Al EXE
o] Az

DMF (2 mL) & 5-(2-vWlSA|EE2)-3,4-tdd-11-F 2}F (180 mg, 0.580 mmol)<e] &Hel 0ColA F43}

EF (13.92 mg, 0.580 mmol)& H7}eksich. 10 & &<t awksh -ﬁr, tert-F2 2-(((1s,4s)-4-(EA A H|

A SR HEAD oA EHOIE (239 mg, 0.580 mmol)E FH7Fsbal, REEES 40CE 7F23kqitt. 12 Azt &
oF wRke & WS ES Fo] Z1, dE oA HoIER FESGT. f7] FEEE MgS0, dollA HxA71a
7t dloll FEFEAIATY. IHES USAF F 4.0 M HCL (5 nb)E A3k, 8 A7 B¢ T, EFES 7
St Sl HFH 1712, HPLCE AAISte] ®A4 318HE (32 mg)S 531t

LCMS m/z =495.7 [M+H]" .

FPARS 1.264:
2-(((1s,48)-4-((4-(2,5-1 FF .25 d)-3-(ME ] &)-5-H d-1H-T &} Z-1-H WD) A S 2 A ) v 5 A oA E

A (BEHE 77) 9 A%

t] Ak (2 mL) = S =01 A A A, tert-54
2-(((1s,48)-4-((4-8. 2 E-3-WE E &-5-9Id-1H-F 2} E-1- ) ) A S22 )W EAD oA H 0| E H tert-F9
2-(((1s,48)-4-((4-8. 2 E-5-WE E &-3-9I-1H-F 2} Z-1- ) DO A S22 )W EAD oA H o] E - (110 mg,
0.198 mmol)2] &Mel] F9 oA 2,5-tFFZHLRELF (31.2 mg, 0.198 mmol), Pd(PPh3), (11.42 mg,

0
9.88 umol), 2 K,C0:9 2.0 M 58 (54.6 mg, 0.395 mmol)S H7}etgitt. ¥ ES wlo]m R Y o]H=E 150

o FFAAYG. THES 4.0 M HCl (5 mL) =

ColAd 1.5 A &
10 A of FFHA71a, HPLCE AAste] &A 33E (19 mg)

A9,

< F53I .
LCMS m/z=487.4 [M+H]*.
A A4 1.265:

2-(((1s,45)-4-((4-(2,5-t)ZFF L =29 d)-5- (W EE] &)-3-H - 1H-F &} Z-1- ) ) A| S Z A2 v F A ) ol H E
A (BFEE 78)9 A%

F1 x| 0] g A A, tert-5-8
2-(((1s,48)-4-((4-2. 2. =-3-W HE] & -5-9| d-1H-T| &} Z-1- ) W E) A| S 2 A2 v ZA] ) oA E| o] E F tert-F-E
2-(((1s,48)-4-((4- 2. 2. -5~ HE] &.-3-7 d-11-T 2} Z-1-D) WD A S22 w EA] oA H 0| E, ¢ 2,5-T]F
FoRVIEEOZHE, ”ﬂ shtES AAld 1.2644 71A" A FARSE WHE S o] 8ste] 5T,

LCMS m/z =487.8 [M+H]".

- 216 -



[2059]

[2060]

[2061]

[2062]

[2063]

[2064]

[2065]

[2066]

[2067]
[2068]

[2069]

[2070]

SSS0dl 10-1707247

A A4 1.266:
2-(((1s,48)-4-((4-(2,3-01ZF 2 2 d)-3-(H € E] 2 )-5-H d-1H-9| &} Z-1-) | D) A Z 2 & A ) W EA] ) oA E
A (3EHE 82)9 Alx

o] Ak (2 ml) = QX ol A A, tert-5-¢
2-(((1s,4s)-4-((4-2. 2 =-3-"EE] -5~ d-11-F & Z-1-A) WO A S 2 ) H| E A ol A H o] E H tert-5¥
2-(((1s,4s)-4-((4-8 —5—ﬂ1%ﬂg—3—ﬁﬂé—m—ﬂ4E}i—l—%l)ﬂ%)/\]%i@*a‘)uﬂi DolAEle]E (110  mg,
0.198 mmol)¢] =3H& oﬂ F9 2noAM 2 3-vZF o2 dRE2A (31.2 mg, 0.198 mmol), Pd(PPhs), (11.42
mg, 9.88 pmol), = K,C0:¢ 2.0 M &N (54.6 mg, 0.395 mmol)S H7lslitt. ¥EES nlo]|mz2¢o]B=

BOCAA 15 A% 59 At Ages WA . uE
A, ) Rege

o B, oY olAHER FE3}
° 4.
AT B AAD T, SRS B bl

0 M HCI (5 mL)E AH&stgct. 10
FA713, IPLCEZ ZAste ¥A 33+E (13 mg)S TS5t

LCMS m/z = 487.4 [M+H]".
AA ] 1.267:

2-(((1s,48)-4-((4-(2,3-H&FF 23 d)-5-(HE E] 2)-3-7 d-1H-¥| 2} Z-1-L) [ &) A E 2 32 v ZA] ) oA E
2F (3= 83)¢] Alx

$1 x| 013 A A, tert-4-¢

2-(((1s,48)-4-((4- 2. 2. =-3-WEE] e -5-Hd-11-3 &E-1-HED A SZ )W EA] oA H O E H tert-F&
2-(((1r,4r)-4-((4-2 2 =-5-H 2 E] 0 -3-3|I-1H-9 &} Z-1-D) W ED A S 2 )W EA] Y olA| Ho| E9] &31E U
2, 3-UEFL2HdREANCZRE  FHA FIES AAd 1.2660 71AE AT FAFS WHES o] &3t 53}
At

LCMS m/z = 487.4 [M+H]".

A A4 1.268:
2-(((1s,45)-4-((4-(3-0l 2 Z 2 Z A ¥ d)-3-(WEHE] & )-5-H I-1-¥] 2} Z-1-L) FED A F 2 ) | S A] ) oA E
AF (313HE 84)9) A=

=4t (2 mL) = x| oA A, tert-39g

2-(((1s,48)-4-((4-2. 2 E-3-H g H 2-5-Hd-1H-7 2}&-1-¢) o A

2-(((1s,4s)-4-((4- 8.0 =-5-v & €] & -3-3| I -1H-3] 2} Z-1-Q) v
0.198 mmol, 1:3 E¢E)9 Z¢&Eo] FY LA 3-0]4is
Ph(PPhs), (11.42 mg, 9.88 umol), = K09 2.0 M =& (5

npolFZ 9ol R 150TA 1.5 AIZF F<k AT AL
¢

JolAHIOlE & tert-%-€
JolAHIO|E (110  mg,
(35.6 mg, 0.198 mmol),
395 mmol)S H7FsIYr. HbEES
< Eoll X3, dE o}
4.0 M HCL (5 mlL)& xm
A sheE (21 mg) S

=

Al ER F=E830Y. FEES A sl 541714, A =3k =
shlth. 10 AIZE 9 ARG 5, vkeES A bl EFA171aL, HPLCE A Alsto] &

5319t}
LCMS m/z = 509.5 [M+H]".
21A] 4 1.269:

2-(((1s,4s)-4-((4-(3-0) 2 Z 2 Z A ¥ d)-5- (W E] 2)-3-d| d-1H-T| &} Z-1-L ) v O A| ZF 2 N2 ) | EA] ) o A E
A (3gHE 85)9] A%

F1 x| 0] g A A, tert-%-¢
2-(((1s,4s)-4-((4-£. 2 &-3- uﬂ%ﬂo -5-9d-1H-9 &FE-1-) M)A S22 ) H EAD oM H O E 9 tert-FE
2-(((1r,4r)-4-((4-2 2 =-5-m " E] 0 -3- d-11-1] 2} Z-1-) v e)H A F 2 S ) v EA] ol A g0 EQ] E3tE | 2
3-O| AT R EAT 141%&3&?—151, TA SES AAld 1.26800 71A1E AT FARE WS o] 88t 53
Atk

LCMS m/z = 509.8 [M+H]".
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[2071]

[2072]

[2073]

[2074]

[2075]

[2076]

[2077]

[2078]

[2079]

[2080]

[2081]

SSS0dl 10-1707247

AAld 1,270 2-(((1s,45)-4-((4-(2,3-tZF 29 d)-5-(ME s X d)-3-H d-11-H &&E-1-d)HEH A 223
A EA]) LA EAL (313HE 86) 2] Alx

CHCly (2 mL) 5 2-(((1s,45)-4-((4-(2,3-v) & F 2 2 ¥ d)-5-(HEE| 2 )-3-Hd-11-T g Z-1-) e ) N EF =3
AN EAD) A EAE (10 mg, 0.021 mmol)e] &Mo oA mCPBA (3.55 mg, 0.021 mmol)E 713t .
SES A2oA 3 A B W%WE} HHSES B B, olE ofME o E 3%, FF
MgSO, el A A=AZIa, #e stell sF5AHY. A" FFES HPLCE A Jzﬂ }EE (9 mg)S
53kttt

LCMS m/z = 519.7 [M+H]".

4y o = 1%

FUO m{u

AAd 1,271 2-(((1s,45)-4-((4-(2,5-t1 &2 F 29 d)-5-(E s L d)-3-H d-1-H & &E-1-d ) HEH A 223
AHEAD ST EAL (313HE 87)9 A=

CHCly (2 mL) & 2-(((1s,4s)-4-((4-(2,5-01ZF 2 =29d)-5-(HEE 2)-3-w<d-11-T g} Z-1-d) WO A| Z =&

)| EAD) A EAE (10mg, 0.021 mmol)2] &of Ao x mCPBA (7.09 mg, 0.041 mmol)E H7}8tt}.  whs-
ES A2 3 AZE Fok wRkelYth. WESES Eof Ea1, oE olAMHoER ‘I‘EO}' dg. FEES MgS0,
ol Al AzAIZIaL, ZRSE skl EHAIZ Y. ARE FFES HPLCE AAste ®A sEE (8 mg)S 75319
o}.

LCMS m/z = 519.7 [M+H]".

AAd 1,272 2-(((1s,45)-4-((4-(3-ZF 2. 29 d)-5-(HEHE 2 )-3-H - 1H-¥] 2} =-1-L W EH A EF 2 a2 |
EADOIAIEALL (313HE 91)9] Alx

o] Ak (1 ml) = o] A A, tert-5-¢
2-(((1s,4s)-4-((4- 2.2 =-3-WHE] 0 -5-H I -1H-T| g} Z=-1-) W eH A F 22 ) W EA] olA o] E H tert-F8E
2-(((1s,45)-4-((4~2 2 =-5-vHE] 2 -3-Hd-1H-T &} Z-1-HHeH A S 2 ) v E A olA H o] E (150 mg,

0.270 mmol)2] EFEo| F9 Lo -ZTFLZHIREA (37.7 mg, 0.270 mmol), Pd(PPhy), (1.56 mg,
1.348 pmol) 2 KC0:9 2.0 M =8 (0.270 mL, 0.539 mmol)& H7}sl3ith. W-EES vlolaRgo]H 3o
120ColA 1.5 AIZE Eek 7hdatqinh. weES Eo Ha, d" opiEclER FEeT. f7] FEE

MgSO, “dell A AzxAI71aL, 3Hsh st wFAZY. Y AFES dskea (3.37 nl, 13.48 mmol) 2 A 2] 3}
aL, 5 AIRE Eob wdkekit. E9ES A o

RS =
i,

of

tio

of FFA7]aL, HPLCZ AHAst] %A 33&E (93 mg)S 53}

LCMS m/z = 469.3 [M+H]".

e 1.2730 2-(((1s,45)-4-((4-(2-ZF 2 2-3-WEAH D) -5-(HEE] )-3-3H d-11-¥) g} =-1-) W) A &
2 EA) LA EAL (3= 92)9 Ax

o] Ak (1 ml) = QX ol A A, tert-5-¢
2-(((1s,4s)-4-((4-8. 9 E-3- uﬂ%ﬂo -5-Hd-11- &&= 1-d)HEH A E 22 W EA] oA H o] E H tert-H-E
2-(((1s,48)-4-((4- 2. 2 =-5-WEHE] o -3-¥ - 1-¥] & E-1-D) WO A ZFZ2 2w EAD oA EHO|E (150 g,

0.270 mmol)e] &= —r-or] LEoA 2-ZFQE-3-HEAHLEHEA (45.8 mg, 0.270 mmol), Pd(PPhs).
(1.557 mg, 1.348 pmol) % K,C059 2.0 M =& (0.270 mL, 0.539 mmol)S H7}sldch. WHEES mlo]la=w

glolr stol 120°C°ﬂ"1 1.5 Az &<t 7HEsisltr. WS ES Eoll a1, odE ofMEH o ER FEI%TE. #7I
FEEE MgS0, oA HAxz=A715, 73t sholl AT, AdE IFES F3k44 (3.37 nl, 13.48 mmol)
2 AHgsta, 5 AZF Fok whakslgltr,  RESES 7Y skl sEA17]a, HPLCE AASt ®A sHtE (102
mg) & 55}31\4.
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[2082]

[2083]

[2084]

[2085]
[2086]

[2087]

[2088]
[2089]

[2090]

[2091]

SS=S0ol 10-1707247

LCMS m/z = 499.1 [M+H]"; 'H NMR (400
MHz, DMSO-de) 8 ppm 1.34-1.61 (m, 8H), 1.85 (m, 1H), 2.11 (s, 3H), 2.21 (m, 1H), 3.52 (d, J =
7.1Hz, 2H), 3.83 (s, 3H), 3.92 (s, 2H), 4.28 (d, J= 7.4Hz, 2H), 6.80-6.91 (m, 2H), 7.23-7.42 (m,
6H).

AAld 1.2740 2-(((1s,48)-4-((4-(4-EF =29 d)-5-(H € 2 )-3-Hd-1H-7 2}Z-1-) O A E=2 & ) v
FEADOIAEAL (8H3HE 94)9] A=

&4k (1 ml.) z Aol A=A, tert-§-4&
2-(((1s,48)-4-((4- 8. 2. =-3-m € o -5-9 d-11-T g} Z-1-D) ) A S 2 I ) v S A oA H o] E E tert-F-E
2-(((1s,4s)-4-((4-8. 2 %=-5- UﬂE]E]O -3-Hd-1H-9 gE-1-d) M)A S 2 ) H A oA EHOJE (150 mg,
0.270 mmol)9] &L F¢ 2EoA 4-ZF L2 IHEA (37.7 mg, 0.270 mmol), Pd(PPhs), (15.57 mg,

0.013 mmol) 2 K;C0:¢ 2.0 M €9 (74.5 mg, 0.539 mmol)S H7letgth., ¥HEES nlo]maRgolH 3}o

3
o]
v 5

120TCelA 1.5 AZF &<t 7Hhetaint. ¥hg=S Eo Zal, odd oMHoER F&E33t. FEES MgSo,
FEAAT. AAY AFES 932 (3.37 nl, 13.48 mmol)E A sk, 5
< s stel wFA1715L, HPLCE AAIste] A st3= (96 mg)S 5313t
LCMS m/z =469.3 [M+H]"; '"H NMR (400 MHz, DMSO-d;) 8 ppm

1.20-1.35 (m, 8H) 1.63 (m, 1H), 1.95 (s, 3H), 2.09 (m, 1H), 3.48 (d, J = 7.0Hz, 2H), 3.79 (s, 2H),
4.10 (d, /= 7.2Hz, 2H), 6.94-7.09 (m, 9H).

Al 1.275: 2-(((1s,48)-4-((5-(MEE 2)-3-9d-4-3-(E ZFF .2 ) v d)-1H-9 &ZE-1-) M)A &
2 )W EA] oA EAL (33HE 96) 9] Az

o] 5Ak (1 mL) = Aol g AA, tert-#g
2-(((1s,4s)-4-((4-2 2 =-3-WHE] ¢ -5-H I-11-¥] g}Z-1-D) v ) A F 2 )W EA] ) olA H o] E E tert-HE
2-(((1s,48)-4-((4-2 2 =-5-mEE] o -3- d-11-H] 2} Z-1-A) v eH A S22 v EA] ol AlElo] E (150  mg,
0.270 mmol)9] &EgHEo] F¢ 2% 3-(EZFe=re)ddB 24 (51.2 mg, 0.270 mmol), Pd(PPhs),

(15.57 mg, 0.013 mmol) % K,CO:¢] 2.0 M &8NM (74.5 mg, 0.539 mmol)S A7}ttt WHSES nlo]a = ¢

olH &lo] 120ColA 1.5 AIZF Fot 7tdatdrt. wWHSES o Fa, JdE oA HoER 3T, FEE
S MgSO, Aol AxAIZ|a, 7 ol FFAHATY. AAE FFES A354A (3.37 nl, 13.48 mmol) Z A &

=
=

=
=

e

Sha1, 5 AIRF BoF wwElT. USRS ¢ dhol FHA17)3, PLCE AAISt] EAl BFE (85 g 5
st
LCMS m/z = 519.7[M+H]"; "H NMR (400 MHz, DMSO-

ds) 8 ppm 1.38-1.59 (m, 8H), 1.85 (m, 1H), 2.10 (s, 3H), 2.25 (m, 1H), 3.52 (d, J = 7.0Hz, 2H), 4.01
(s, 2H), 4.31 (d, J = 7.2Hz, 2H), 7.29-7.65 (m, 9H).

Aol 1.2760 2-(((1s,4s)-4-((4-(4-22299)-5-(WE ¥ 2 )-3-#d-11-I }Z-1-D)H D) 2 I ) v =
ADOFAIEAL (Bhekz 97)9] A%

=R (1 mL) = x| o] g A A, tert-4-¢

2-(((1s,48)-4-((4-8. 2 E-3-WE E o-5-9Id-1H-F 2} Z-1- ) O A S22 ) W EAD oA H 0| E H tert-Fd

2-(((1s,48)-4-((4- 8. 2 E-5-WE E &-3-9I-1H-F &} Z-1- L) v A S22 )W EAD oA H o] E - (150  mg,
1

0.270 mmol)9] E3}Eo] F9 =AM 4-FZ2IRE4F (42.1 mg, 0.270 mmol), Pd(PPhs), (15.57 mg,
0.013 mmol) = K,C0:¢ 2.0 M =& (74.5 mg, 0.539 mmol)S H7IEAth. HESES mlo]A 2 go]H 3}
120CellA 1.5 AIZF &<t 7HEskst WHEES Eol XA, od oMHCIER FEIT. FEES NSO,
ZA7 st sl FEAZT. Y AFR=S dskrA (3.37 nl, 13.48 mmol)® A 2lskar, 5
R AR e SEAL 1 A= s o stoll sFA171aL, HPLCE AAlste] A 3H3HE (98 mg)S 533t

2

o

>

=~

o OH
o

i
.

LCMS m/z = 485.1 [M+H]'; '"H NMR (400 MHz, DMSO-d¢) 8 ppm
1.21-1.45 (m, 8H), 1.68 (m, 1H), 1.99 (s, 3H), 2.10 (m, 1H), 3.35 (d, J= 7.1Hz, 2H), 3.87 (s, 2H),
4.15 (d, J="7.2Hz, 2H), 7.12-7.38 (m, 9H).
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[2092]

[2093]

[2094]

[2095]

[2096]

[2097]
[2098]

[2099]

[2100]

[2101]

[2102]

SSS0ol 10-1707247

A A4 1.277:
2-(((1s,48)-4-((5-(M € E] £)-3-9d-4-(E] @ A-2-)-1H-T 2} Z-1-) v &) A 2 2 AN 2 w| EA] oL A EAL (313
5 108)9] Az

oSk (1 ml) = =)o) A=A, tert-5-¢g
2-(((1s,45)-4-((4~-2. 2 =-3-vHE]| 0 -5-Hd-1H-T| &} Z-1-HHeH A S Z ) w A olA H o E H tert-FE
2-(((1s,48)-4-((4- 2.2 =-5-WEHE] o -3-¥ - 1H-¥] & E-1-D) O AN 22w EAD oA EHO|E (150 g,
0.270 mmol) 9] &g F9 2% E|Q#H-2-U B 2AF (34.5 mg, 0.270 mmol), Pd(PPhy), (15.57 mg, 0.013

mmol) % K,C0:2 2.0 M =8 (74.5 mg, 0.539 mmol)S H7I5ttt. WHSES wlo]m = ¢olB 3le] 120Cal

A 1.5 AIZE Bt JHEsITE. HESES Bl A, olE olAlH o] ER FEIIGTE. FEEES MgS0, el

AZA7)aL, 7kt Sholl F=A1AT. AYAE AFES A4 (3.37 ml, 13.48 mmol)E AHstaL, 5 AT =
¥ =3

oF wykatgith, WHSES 734k ol wFHA|7)AL, HPLCE AAste] %Al FEE (89 mg)S &

o off
off
o

r
it
(o0

LCMS m/z = 457.1 [M+H]".

A A4 1.278:
2-(((1s,4s)-4-((5-(MEE] 2)-3-Hd-4-(E] 2 #-3-A ) -11-7| 2}=-1-L ) W EDH A F 2 A2 | B A ) o} M EAL (3}
2 11009 A=

SR (1 ml) = x| o] A A, tert-5-¢
2-(((1s,45)-4-((4- 2.2 =-3-WHE] 0 -5-H I -1H-T| g} Z=-1- )W eH A F 22 ) W EA] ) olA o] E H tert-F8E
2-(((1s,4s)-4-((4~ 8.2 =-5-v & Hg—s—ﬁﬂé—lH—ﬂJE}%—l—%)ﬂ%)/\]—%i@ﬂ AVHEADSLAEIOIE (150 mg,
0.270 mmol) 9] E¥Eo] F¢ XA EouM-3-UBEA (34.5 mg, 0.270 mmol), Pd(PPhy), (15.57 mg, 0.013
mmol) 2 K,C0:2 2.0 M =8 (74.5 mg, 0.539 mmol)S H7}5ttt. WHSES wlo]m = ¢olH 3le] 120Cal
A 1.5 A7 Fot AHdEink. WSR-S Bo] Fan, dE olAHolER FEIFTY. 7] FEES MgS0, A
ol AZRAII, Y sl FFAATY. AAY FFRES G344 (3.37 nl, 13.48 mmol) &2 A, 5 A
7+ Fob wdksl 41:}. EFES 7Y st sFA71a, HPLCE gAste] 3A 33E (106 mg) S #%ﬂai\:}

LCMS m/z = 457.2 [M+H]"; 'H NMR (400 MHz, DMSO-d¢) §
ppm 1.34-1.61 (m, 8H), 1.86 (m, 1H), 1.99 (m, 1H), 2.22(s, 3H), 3.61 (d, J = 7.1Hz, 2H), 3.99 (s,
2H), 4.24 (d, J = 7.4Hz, 2H), 7.01-7.69 (m, 8H).

AAld 1.2790 2-(((1s,45)-4-((4-(3-wEA ) -5-(H B &3 d )-3-H - 1H-F &} E&-1-L) W) A S22 A ) v
EADOEAL (33HE 114)9] Az

DCM (1 mL) & 2-(((1s,4s)-4-((4-(3-HFA =) -5-(H D 2 )-3-# d-1H-T e} Z-1-) ) A E 2 A ) o =
Ao EAE (52 mg, 0.108 mmol)e] &oo]] A-2oA mCPBA (18.67 mg, 0.108 mmol)E ZFX H7FstSct. 30

B g W ¥, USRS ol Ru, Y opAHER FEAAL. FHES NgSO, FAA AEAw
Wk SOl FHAAT. AAE BREE PO AAse wA BT (10 e S5,

LCMS m/fz = 497.2 [M+HT".

o 1.2800 2-(((1s,4s)-4-((4-(3-FFL=2-5-vWd o d)-5-(HEE 2)-3-7d-11-9 &}ZE-1-HWEDH A 22
%‘_)UﬂE/\])OHﬂE& (33HE 134) 9] A=

1% ruz

o)<k (5 mL) = Axel g AA, ter
2-(((1s,48)-4-((4-8. 0. =-3-vHE] o -5-7 - 1H-T &} E-1-D) W) A ZF 2 ) W 5 A oA H O E H te

2-(((1s,48)-4-((4-2. 9 %-5- uﬂE‘Elo =3-#Hd-1H-9 2E-1-D) M)A F 2 )M A oA H C]E - (500  mg,
0.898 mmol)9] E3Eo| F$ XA 3-EFLZ-5-vEdA IR 2 (138 mg, 0.898 mmol), Pd(PPhy), (51.9

=g
re-7¢

mg, 0.045 mmol) = K,C0:2] 2.0 M &9 (248 mg, 1.797 mmol)< #7138t WS E& nlo]a R o] B &}

120CellA 1.5 A7 &<t 7Fgsi3it. RkeEs g opAHolER FESUAT. FEES NSO,

i=4

M AzA7IAL, FASE skl w5217
D= Agstar, 5 AIgF gt wdkskgivt. whg=s 7SE st %%/\1713, HPLCE Xé lﬁ}ﬁ’it}. sAdxzdE 1



[2103]
[2104]

[2105]

[2106]

[2107]

[2108]

[2109]

[2110]

[2111]

[2112]

[2113]

[2114]

[2115]

[2116]

[2117]

SS=S0ol 10-1707247

AZ oHMEYUEY (1 ml) 2L HO (2 mL) o &3)A17122, HO (1 mL) = NaOH (14.6 mg, 0.367 mmol)S 37}
sttt EFES A sl AxAA ZA FFE (185 mg) S TSI

LCMS m/z = 483.4 [M+H]"; 'H NMR (400 MHz, DMSO-ds) § ppm 1.30-
1.65 (m, 8H), 1.76 (m, 1H), 2.18 (s, 3H), 2.21 (m, 1H), 2.35(s, 3H), 3.45 (d, J = 7.2Hz, 2H), 3.98 (s,
2H), 4.28 (d, J = 7.4Hz, 2H), 6.85-7.08 (m, 3H), 7.21-7.35 (m, 5H).

Ao 1.281: 2-(((1r,4s)-4-((3-((S)-3,4-T 3| =EA| F-&)~4,5-t]H d-1H-T| &Z-1-HH O A F =282 v &
AD O EAL (313HE 156) 9] A=

A A (R)-4-(3-9d-1H-9] eh5-5-) F-&-1,2-t 29 A=

O] A-Z2HE (20 mL) ¥ HO (20 mL) F 5-(FE-3-od)-3-#d-1H-72}ZF (3.0 g, 15.13 mmol)<] &M
Ao AD-"H-a (20.0 g)& H7FeAT.  WHEES A2dM 48 A3F Bob wubsidth. wkSES X3}
Na,S0s (20 mL)oll a1, ol& olMHo|ER FE&AUT. FEFES MgS0, AolH AxA7 L, 7Y st 5FA

A EA SHE (2.45 9% LURA FFHAT, o F F7 AAgo] gt

LCMS m/z = 232.9 [M+H]".

A B: (R)-5-(2-(2,2-vvE-1,3-t <& d-4-d) o &)-3-wd-10-H & Z 9] A=

ol E (50 mL) T (R)-4-(3-¥d-11-¥]2&-5-Y)F5-1,2-t]& (2.5 g, 10.76 mmol)&] & Ao 2 2-
OHEAIZ 25 (11.21 g, 108 mmol) = PTSA (0.185 g, 1.076 mmol)ZE H7}stct. 3 A =, ,
HES-E8 749t sloll FFAHT. AAdE TFES 2o 531, o€ ofAHoER F&5%T. FEE2 MgS0,

Aol A AxATN L, e sl ¥HAA BA HPRE F7h AGe] S5

LCMS m/z = 273.4 [M+H]".

@A C: (R)-4-B2E-5-(2-(2,2-"vE-1,3-t & H-4-d) o &) -3-wd-10-H & Z£ 2] A=z
CHCly (100 mL) 5 (R)-5-(2-(2,2-yd€-1,3-T <& H-4-d)od)-3-dd-10-3]2}& (2.3 g, 8.45 mmol) %

MP-7FE2H O] E(26 g, 84.5mmol)e] §Me] HE (1.350 g, 8.45 mmol)<S 0CAA A7Fsglel. 1 A7F B9t
A F, WP-7hERUO|ES ofstar, CHCLE AHagit. #e §7] S Bl %3, HCLE F%3

aL,
MgSOy el A AEAIZ b, 3sE el sFAZH. AdE AFes 24 Azt gaste] x4 3

E (2,81 g)& oARAN FEFAL.

—-—

LCMS m/z =351.2 [M+H]".

@A D YA oldFA e EFEZAY tert-FE 2-(((1s,48)-4-((4-B2RE-5-(2-((R)-2,2-tv&-1,3-T] &&
H-4-2) o &) -3-d d-1H-1| g} =-1-) W E)H A| F 2 )W EA] oA H ol E 2 tert-F8 2-(((1s,4s)-4-((4-B
2H-3-(2-((R)-2,2-gH9-1,3-t <& d-4-2) o & )-5-3| - 1H-3] 2} Z-1- ) H| D) A F 2 8 2 ) v E-A] ) o} A ] o]

Eo Az

DMF(10 mL) % (R)—4—H?LD—5—(2—(2 2-gE-1,3-g&&Ed-4-d) o d)-3-dd-1-72}&  (1.23 g, 3.50
mmol)e] &Mol]l F¢ 2ToA FAFUEF (0.084 g, 3.50 mmol)S Hrbeldrr. 30 B Fob mwkE 3
(R)-tert-¢ 2—((4—((4—2;3—3—(2—(2,2—E1 HE-1,3-1 8 &H-4-d) ol D) -5-w d-1-T] ZHE-1-Y 1 YAE
) HEAD LA HOIE (1.45 g, 3.50 mmol)E H7}tal, ¥HgES 45T E 7Fd3kgitt. 12 AlZF &< vyt
9 7

& 5, WSES HOdl Rar, old opAlHlo]ER FEskal, olF MgS0, olA AxAl7lar, ek el %/\]

o ARE dRes Z2d ARvEIgYE GAstel 34 shehe (1.82 g, 1:3 HlE)S Ao EA ] &9
= 5
LCMS miz = 591.7 [M+H]".

A Er (2-(((1r,45)-4-((3-((8)-3,4-T 3| =5 A F- 1) -4 5-H A d-1H- ¥ & E-1-L ) v ) A S =) v F 4] ) of
AEARS] A=z
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[2118]

[2119]

[2120]

[2121]

[2122]

[2123]

[2124]

[2125]

[2126]

[2127]

SSS0ol 10-1707247

LA (1 nl) F YHo)AAA, tert-F€ 2-(((1r,4s)-4-((4-B.2R-3-(2-((S)-2,2-T)W€-1,3-t] & & -
4-d)ee)-5-wd-1H-9 HZ-1-D) WA S22 H FEAD oA EH Ol E 2 tert-F8° 2-(((1r,4s)-4-((4-H=ZHE
-5-(2-((8)-2,2-tuE&-1,3-t] & &-4-d) o &) -3-F - 11-T & Z-1-d) e H A| 2 &) | F A ) ol A H o] E
(150 mg, 0.254 mmol)2] &Moo F¢] koA FHIHELF (30.9 mg, 0.254 mmol), Pd(PPhs), (14.65 mg,
0.013 mmol) 2 K,00,¢ 2.0 M €4 (70.1 mg, 0.507 mmol)S H7}sldth, wFEES mlo]lm = Yo]H &lo
120Cel A 1.5 AIzF F<t 7P°ﬂﬂ°ﬂv¥. Aoz WA F WSES Eo R, oY olMEHo]ER FE3)
Ak, 771 FEES MgS0, el Azx:A7Ia, 7 stel F S U2A £ 4.0 M HCL (B m
L2 AHZ3tdk. 10 Az Fo Axe & ukeES 79t dloll sFA71a, HPLCE AAste] A4 31gE (12
ng)S 553

LCMS m/z = 493.5 [M+H]"

AAld 1.282: 2-(((1r,48)-4-((5-(($)-3,4-U3| =2 A 1-€)-3 4-t ¥ d-11-¥] g E-1-d) W eH A F2 8 ) v &
AD O EAL (3138 157)9] A=

Yxo)dAA,  tert-FE  2-(((1r,4s)-4-((4-B.ZH-3-(2-((S)-2,2-T) W €-1 3-T] & & a-4-) o & )-5-7 I -
-y gZ-1-Hd DA Sz ) EAD oA El o] E 2 tert-HE 2-(((1r,4s)-4-((4-B 2 F-5-(2-((5)-2,2-¢]
HEd-1,3-1&&d-4-2)od)-3-d d-1-H & Z-1-) v eH A S 2 ) v EA] ) olA o] ES] E3tE 2 Hidn
EAto 2R Y, ¥4 sEES AAld 1.2810 7AE AT FASE HHS o] &3t 531Gl

LCMS m/z = 493.7 [M+H]"; 'H
NMR (400 MHz, DMSO-ds) 8 ppm 1.30-1.78 (m, 10H), 1.86 (m, 1H), 2.10 (s, 1H), 2.63 (m, 1H),
2.71 (m, 1H), 3.10 (m, 2H), 3.12-3.22 (m, 1H), 3.35 (d, J = 7.2Hz, 2H), 3.95 (s, 2H), 4.02 (d, J =
7.3Hz, 2H),7.02-7.35 (m, 10H).

AAld 1.2830 2-(((1r,48)-4-((5-((8)-3,4-T 3| EFA H- & )-4-(3-FF 28 d)-3- d-1H-7 &E-1-d) v
DA FZ I HEAD SN EAL (3HHE 158) 9] A=

geak (1 ml) 5 XA, tert-F2 2-(((Ir,4s5)-4-((4-B2X-3-(2-((9)-2,2-g v &-1,3-t] & -
4= &)-5-dd-11-9 &} E-1-D) DA S 2 ) v S A oA H ol E H tert-F4 2-(((1r,4s)-4-((4-B2 X
-5-(2-((S)-2,2-tWd-1,3-t| && -4~ O‘)oﬂE‘)—S—ﬂlé—lH—ﬁlE}%—l—%‘)ﬂl%)/\%iﬁé—:“_)ﬂ%/\l)ovﬂﬂl °o|E
(150 mg, 0.254 mmol)9) &l F9 LxoA 3-ZF oA IdRE2A (35.5 mg, 0.254 mmol), Pd(PPhs), (14.65
]_

ol

mg, 0.013 mmol) % K,C0s¢] 2.0 M =& (70.1 mg, 0.507 mmol)S FH7}sldtt. ¥EES wlo]m &9 o]lH
o 120TCelA 1.5 Azt &<k 7MEssit.  HESES Ed
MgS0, Zdoll Al Az=A7]ar, 28t stell sSAAY. %

Bob W B, W E

| R, old oM HER FE3U. FEES
AFES U2k FolA 4.0 M HCIE A tt. 5 AzF
&+ sloll FFA17]aL, HPLCE AAste] FA| 3HE (45 mg)S 53 H.

o
o

LCMS m/z =511.5
{M-+H]"; 'H NMR (400 MHz, DMSO-ds) 8 ppm 1.10-1.77 (m, 10H), 1.78 (m, 1H), 1.98 (m, 1H),
2.72 (m, 1H), 2.80 (m, 1H), 3.20-3.40 (m, 3H), 3.38 (d, J = 7.2Hz, 2H), 3.97 (s, 2H), 3.99 (d, J =
7.3Hz, 2H), 7.15-7.38 (m, 9H).

AAle 1.284: 2-(((1r,4s)-4-((4-(3,4-0ZF L2299 )-3-((5)-3,4-0] 3| =5 A 7 & )-5- I -1H-7 &} Z-1-Y)
HEeEHA|ZZ )W EA]) oA EAL (31EHE 159)9] A=

o2ak (1 nl) ZF Yo AA, tert-F8 2-(((1r,4s)-4-((4-B2R-3-(2-((9)-2,2-tWel-1,3-T] L&
4=d)old)-5-Ad-1H-9 FZE-1-HE)A S22 A )W EAD oA HIO | E F tert-F9 2-(((1r,4s)-4-((4-EZE
-5-(2-((8)-2,2-tJW&-1,3-t] &&e-4-L) o &) -3-H - 1- ZHZ-1- L) W) A Z 2 ) W EA] Yol A H| o E
(150 mg, 0.254 mmol)e] ol F9] LA 3 4-tEFL2HIREA (40.0 mg, 0.254 mmol), Pd(PPhy),
(14.65 mg, 0.013 mmol) 2 K.C059 2.0 M €9 (70.1 mg, 0.507 mmol)S #H7}slct. ¥H3ES nlo]m 29

o]H 3tel] 120l 1.5 AIZF &<t 7Fhatqlt. Ao WZAAX $, whgES 2ol %aL, old opAHolE
2 FEshlt. FEES A st sFA71, AAE ZIFES S F 4.0 MHCL (5 mb) & A28kl
10 AIRE &9 AR F, whg=s A shell #5A17]1a, HPLC= AAlste] 4] sH3tE (12 mg)& 533
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[2128]

[2129]

[2130]

[2131]

[2132]

[2133]

[2134]
[2135]

[2136]

[2137]

[2138]

[2139]

SES3d 10-1707247
LCMS m/z = 529.7 [M+H]".

AAld 1,285 2-(((1r,4s)-4-((4-(3,4-0ZF L2299 )-5-((5)-3,4-0] 3| =5 A 7 & ) -3- I -1H-H &} Z-1-Y)
HEeHA|ZZ ) EA]) oA EAL (315HE 160)9] A%,

YH I AA,  tert-FE  2-(((1r,4s)-4-((4-BEZH-3-(2-((S)-2,2-t)H€-1,3-t] &L &h-4-d ) o & ) -5~ d -
-3 gE&-1-DHHHAF2 D) HEAD oM e E 2 tert-F8 2-(((1r,4s)-4-((4-H 2R -5-(2-((5)-2,2-1]
HE-1,3-1 8 &d-4-A) ol D)-3-wd-1-F ZFE-1-D) ) A ZZ D) W EAD oA EHO|E, H 3 4-TFFL=E
HdR 2o gy TA 3TES A 1.2849 719 Ax FAEE S o] &38to] S5

LCMS m/z = 529.5
[M+H]"; "H NMR (400 MHz, DMSO-ds) 8 ppm 1.10-1.77 (m, 10H), 1.75 (m, 1H), 2.10 (m, 1H),
2.70 (m, 1H), 2.75 (m, 1H), 3.15 (m, 1H), 3.21 (m, 1H), 3.32 (m, 1H), 3.35 (d, J = 7.2Hz, 2H), 3.97
(s, 2H), 3.98 (d, J = 7.2Hz, 2H), 6.95 (m, 1H), 7.14-7.41 (m, 7H).

AAle] 1.286: 2-(((1r,4s)-4-((4-(3-F 223 H)-5-((5)-3,4-U 3 =EFA| HF-2)-3-# - 1-F &} =-1-) W &) A]
FzaA)HEA )M EA (35 162)2] Alx.

gLk (1 ) F XA AA, tert-F8° 2-(((Ir,4s)-4-((4-B2R-3-(2-((9)-2,2-t 7 €-1,3-t] =& 2
)l e)-5-Hd-1-F &E-1-D WD A ZFZ D) M FAD oA H o E D tert-F8 2-(((1r,4s)-4-((4-HER

-5-(2-((S)-2,2-t"d-1,3-t & T-4-4) ol &) -3-3 d-11-T] 2} E-1-) vl ) A S 2 ) w| B A] ) oA H o] E

(150 mg, 0.254 mmol)e] &Mo| F9| 2Lor 3-F22H|IEEA (39.7 mg, 0.254 mmol), Pd(PPhs), (14.65

S~

mg, 0.013 mmol) ¥ K,C05¢] 2.0 M =& (70.1 mg, 0.507 mmol)S #7138ttt #EES wmlo]mE9olH 3}
o 120TCelA 1.5 AIZF B¢t 7FE&st).  WHSES Eo R, od oMo ER F&9Y. FEES
MgS0, “gellA Ax&AIZIa, 724k slol EFA AT, JFFES US4t 5 4.0 M HCL (5 mL)Z A28kt 5 Al

B WA ¥, NSRS 4

pal y

LCMS m/z =
528.3 [M+H]"; 'H NMR (400 MHz, DMSO-ds) 8 ppm 1.31-1.65 (m, 10H), 1.80 (m, 1H), 2.12 (m,
1H), 2.72 (m, 1H), 2.80 (m, 1H), 3.20 (m, 1H), 3.25 (m, 1H), 3.42 (m, 1H), 3.45 (d, J= 7.2Hz, 2H),
4.00 (s, 2H), 4.05 (d, J = 7.2Hz, 2H), 7.13-7.42 (m, 9H).

Ao 1.287:  2-(((1s,4s5)-4-((5-((R)-3,4-U3| =E5A F- & )-4-(3-EF 2 29 d)-3-dH - 1H-T &}&-1-4) v
DA EFRE )W EAD LM EAL (B1FHE 169)9] AZx.

g2al (1 nL) £ XA AA, tert-38 2-(((Ir,4s)-4-((4-BE2X-3-(2-((9)-2,2-vwg-1,3-0] S L&k
4= &)-5-Ad-1H- 2}E-1-d) M)A S22 W S A oA B o] E H tert-F9 2-(((1r,4s)-4-((4-B2 X
-5-(2-((S)-2,2-tjWd-1,3-t & d-4-A) o &) -3~ d- -T2} E-1-) &) A S 28 ) H B A] ) oL A H o] E
(150 mg, 0.254 mmol)¢] &M F9 Lo 3-ZF o2 IHREA (35.5 mg, 0.254 mmol), Pd(PPhs), (14.65

mg, 0.013 mmol) ¥ K,C0:¢] 2.0 M =& (70.1 mg, 0.507 mmol)E #H7}sldtt. ¥HEES nlojm =Y olH 3}

(3

b3
!

o 120ColA 1.5 Azt ¢t 71dslgith. WeES Bo| Fa, oE ofMH o ER F&&9T. f7] FEES
MgS0, Aol AzA71a, 7 sholl sFAAT. AFES USA 5 4.0 M HCL G o) 2 HFstde. 5

b gt wnkgk & wkgES ZHYE shell FA17]1aL, HPLCE AAskel #A4 shkE (89 mg)S 53kl

>

flo
(<0

LCMS m/z = 511.4 [M+H]".

Al 1.288: 2-(((1s,45)-4-((4-(3,4-0ZF L2299 )-5-((R)-3,4-T 3| =5 A 7 & ) -3-w I -1H-H &} Z-1-Y)
HeEH A Sz mEA LA EAL (31E 170)9] A%,

oAl (1 nb) F Yxjo)AA, tert-F8 2-(((1r,4s)-4-((4-B2F-3-(2-((9)-2,2-t)Hd-1,3-T] & -
4=d)old)-5-Ad-1H-9 FZE-1-HE)A S22 A )W EAD oA HIO | E F tert-F9 2-(((1r,4s)-4-((4-EZE
-5-(2-(($)-2,2-"&-1,3-t] & e-4-A) o & )-3-d d-11-T| &} E-1- ) HE) A FZ A W EA] ) o} A H o E
(150 mg, 0.254 mmol)®] {Hel F=9 SZoA 3,4-tEF=ZHA IR ELE (40.0 mg, 0.254 mmol), PdA(PPhs),
(14.65 mg, 0.013 mmol) 2 K,C03¢ 2.0 M =& (70.1 mg, 0.507 mmol)& H7}etgdth. WHSES ulo|m =29
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[2140]

[2141]

[2142]

[2143]

[2144]

[2145]

[2146]

[2147]

[2148]

[2149]

[2150]

[2151]

[2152]

[2153]

[2154]

E=0d 10-1707247

0|ﬂ

olu el 120THIA 1.5 ARt Bk spdegith. WSR-S o" opbo|ER FEea, 3t sl
FEAZAT. JAFES TS F 4.0 MHCIE A, 5 AzF Bok wweinh. wSES 1 sl H%A
7131, HPLCE AAst] FA 33E (72 mg) S F531 ).

LCMS m/z = 529.3 [M+H]".

Ao 1.289: 2-(((1s,45)-4-((4-(3-F 229 d)-5-((R)-3,4-Y 3| =EA| - )-3-H d-1H-T| & E-1-L) i &) A]
Sz wEAD A ER (FEE 1719 Ax

oeat (1 nl) ZF Yo AA, tert-F9 2-(((1r,4s)-4-((4-BH2R-3-(2-((9)-2,2-tW€-1,3-t] &
4-4)d)-5-wd-1H-3 gZE-1-HHDH A EZ I SA oA H O E 2 tert-F9 2-(((1r,4s)-4-((4-BE2H
-5-(2-((S)-2,2-9vd-1,3-t&&d-4-d) o d)-3-9 - 11-F &t E-1- L) WD) Al 22 F ) W EA] ) ol Al H| o | E
(150 mg, 0.254 mmol)e] &Moo F9 LA -ZE2=HAYR A (39.7 mg, 0.254 mmol), Pd(PPhy), (14.65
mg, 0.013 mmol) ¥ K,C059] 2.0 M =& (70.1 mg, 0.507 mmol)S #7138ttt #EES wnlo]mE9olH 3}
of 120CelA 1.5 AZF &<t 7hEstleh. whg& EEAATY. AR
BS OS5 4.0 M HCIZ AFsta, 5 A F 29 71et glo] HZA|7|3, HPLCR A A

sto] ¥4 32 (85 mg)S FEIIT.

LCMS m/z = 528.3 [M+H]".

Al 1.290:0 2-(((1s,4s)-4-((3-(Aleh=mE ] 2 )-4, 5-t] #| d-1H-T] 2}Z-1-D) vl D) A S 2 ) | A oA E
ab (3HHE 183) 9] AlZ

A AL 2-(3,4-HHd-1H-9] 2t E-5-LE Q) oM EY EZH 9] A%

DMF (5 mL) % 3,4-t)39-10-92}=-5(40)-E2 (0.49 g, 1.981 mmol)e] &Moo ALo]r 2-BE KA EY
2 (0.253 g, 1.981 mmol) E K,C0; (0.274 g, 1.981 mmol)S H7}e}t. 2 Azt HoF wwtsk & uke-&
Bol 3a1, o ofAlHlER FEQTE. f7] FEES MgS0, ellA fdx:A7IaL, 79F kel sFAIF.
AFES 2% A=vtEagy 2 GAste] A 3gE (0.52 9)& F58AT

LCMS m/z= 292.1

A B (2-(((1s,4s)-4-((3-(AMoh=m 2 ¥ @ )-4, 5-t) 3 - 1H-9] &} Z-1-) H D) A F 2 Q) v FA] ) op A EALE

| .

2L

DNF (2 mL) & 2-(3,4-tj3d-1-¥]2}E&-5-LE 2 )oPAEYED (330 mg, 1.13 mmol)e] &l FRFHEF
(27.2 mg, 1.133 mmol)& 0CAA A7k, 10 B FoF wiksk & tert-F8 2-(((1s,4s)-4-(EA 2 A1)
DA FZ )W EA]) A HOIE (467 mg, 1.13 mmol)E FH7leta, W-EES 40CE 7F233th. 12 A3 5
Qb ke F WkgES ol Ral, old opAHo]ER FESth. FEES NeS0, FolA AxAvIaL, At
stoll FHAIZ S, USAl F 4.0 M HCL (5 nb)E A8t 8 At & 713t &l
FA setE (78 mg)e TSI

ksl -

puin el

2
ok
Flot
tlo

)

LCMS m/z = 476.2 [M+H]".

Al 1,291 2-(((1s,45)-4-((5-(2-FI Ao & E] ©)-3 4-U] #| d-1H-T| &} E-1-L) D) A FZ A A ) W ZEA] ) o}
A EAL (35 189)2 A=x
5-(2-HEA o HE 9)-3,4-T)HAd-1H-H&+ZE 2L tert-58 2-(((1s,4s)-4-(EASAH ) A F 28 2 ) H EA])o}
AHOEZRE, BA FFES Al 1.263°] 7|A" A FASE S o] &3t 53130,

LCMS m/z =495.7 [M+H]‘; '"H NMR (400 MHz,
DMSO-ds) 8 ppm 1.35-1.52 (m, 8H), 1.85 (m, 1H), 2.31 (m, 1H), 2.43 (1, J=2.5Hz , 2H), 2.61 (t, J

=2.5Hz, 2H), 3.05 (s, 3H), 3.46 (d, J = 7.1Hz, 2H), 3.98 (5, 2H), 4.31 (d, J = 7.2Hz, 2H), 7.31-7.54
(m, 10H).

AAle 1.292:  2-(((1s,4s)-4-((3-(2-o| EA|oHE] 2)-4,5-t] | d-1H-T &} Z=-1-L) W e ) A F 2 A A ) W EA] ) o}
AEA (313HE 185)¢] A=
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[2155]

[2156]

[2157]

[2158]

[2159]

[2160]

[2161]

[2162]

[2163]

[2164]

[2165]

[2166]

[2167]

[2168]

[2169]

A Ar 5-(2-0o| ZA I HE] 2)-3,4-t s d-1H-T g} & 9] A=
DVMF (5 nL) & 3,4-T]3d-1H-7] 2F&-5(4H)-El (0.5 g, 1.981 mmol)2] &e] 2-2of A
EF (0.303 g, 1.981 mmol) % K,CO; (0.274 g, 1.981 mmol)S 7}ttt 4 AlzF H<F wylsh
Boll a1, od opMHo|ER FE3aL, o MgS0, AellA HAxA7Ia, ek dtell sHFAAG. AHFES 7
d AazvEadu 2 JAst] BA AFE (0.45 9)& F5EIGT

LCMS m/z =343.5

[M+H]"; 'H NMR (400 MHz, DMSO-ds) § ppm 1.20 (t, J = 7.1Hz, 3H), 3.25 (m, 2H), 3.45 (m, 2H),
425 (q, J=7.1Hz, 2H), 7.25-7.56 (m, 10H), 13.0 (s, 1H).

A B (2-(((1s,45)-4-((3-(2-o FA| N D E] 2 )-4, 5-t] | - 1H-¥] 2hE2-1-D) v &) A F 28 ) vl 4] ) op Al EXE
o] Az

DMF (2 mL) & 5-(2-dEA]EE2)-3,4-t)Hd-10-F &= (320 mg, 0.986 mmol)e] ‘Mo FAIJUEF
(23.67 mg, 0.986 mmol)< 0TColA FH7tatgdch. 10 & EQF wwkdl 3 tert-52 2-(((1s,4s)-4-(EA 21
EDAIZ 22w EA]) oM H O] E (407 mg, 0.986 mmol)S H7}sta, WHEES 40CE 7F23th. 12 A7 &=

Qb mukgh §- wbgms wol RaL, od oMAEHCIER FEEUT.  FEES NgS0, Bl HxA7]aL, 1t

oo
il

. B 2k F 4.0 M HCL (5 mL)E Asta, 8 A|ZF o mukslgleh, Wk
FA171aL, HPLCE At BA st= (70 mg)S 53Tt

LCMS m/z = 509.5 [M+H]".

Al 1,293 2-(((1s,45)-4-((5-(2-o F A HE] 2)-3 4-U]H| d-1H-T| &} E-1-L) D) A FZ A ) W ZEA] ) o}
A EAL (35 186)2 A=x
5-(2-EA o HE 9)-3,4-T)Hd-1H-H&+ZE 2L tert-58 2-(((1s,4s)-4-(EASA ) A F 28 2 ) b EA])o}
AHOEZRE, BA FFES Ao 1.2920] 7|A" R FARSE S o] &3t 53130

LCMS m/z = 509.6 [M+H]"; '"H NMR (400 MHz,
DMSO0-ds) 8 ppm 1.01 (t, J=7.1Hz , 3H), 1.35-1.52 (m, 8H), 1.85 (m, 1H), 2.25 (m, 1H), 2.41 (q, J

=7.1Hz, 2H), 2.60 (t, J =5.0Hz, 2H), 3.25 (t,J = 5.0Hz , 2H), 3.45 (d, J = 7.1Hz, 2H), 4.00 (s, 2H),
4.35 (d, J=7.2Hz, 2H), 7.25-7.53 (m, 10H).

A A4 1.294:
2-(((1s,48)-4-((5-(3-3| EEA Z 2 FE] 2)-3,4-H d-1H-F ZHZ-1-d) v H A S22 v 5 A oA E (313
& 187)9] Az

WA A 3,4-0 9 9-5-(2-(H E g8 E 2 -21-3] 2k-2-U 2 x] ) o d E] @ )-1H-T] 2} =] A%

THE (10 mL) & 3-(4-PEr-3-#Hd-1-98&-5-U)Z23-1-2 (1.0 g, 3.56 mmol)] &Ho| AL 3 4-
O =2-20-92F (0.898 g, 10.67 mmol)el ©]o]A PTSA (0.061 g, 0.356 mmol)E H7Fstgith. 12 A7k =<t
ket & SRS Bol Ra, dE olMHCIER FE3IAUY. FEES MgS0, FolA dFRAIFIAL, 7

of A7 A FEE (1.12 95 F533%.

LCMS m/z = 381.2 [M+H]".

A B: (2-(((1s,48)-4-((5-(2-3| =F A HE] 2)-3,4-U A - 1H-T] &} Z-1-L) H ) A SF 2 A2 ) v F A ) ol H E
ake] Az

DMF (2 mL) 3 3,4-tdd-5-(3-(H| EFs| 2207 &-2-A A L2 HE] 9 )-11-3] 2= (120 mg, 0.304 mmo
el g FAShIEHF (7.30 mg, 0.304 mmol)E 0CAA H7Fskgth. 10 ¥ S wakst & tert-34

2-(((1s,49)~4-(EA A M) A F 2 2 s 5 AL Hlo £ (125 mg, 0.304 mol)E H7hehi, WEHS 40T
2 Jleslth, 12 A% Bt mukd F, wgRS 2o %3, A9 oMHER FEUT. FEEL 49
ol EFAZT, 4.0 M HCL B4 G nl)o® 8 Azt 59 Aalar. EgEe 4% sl wHAL,

HPLCE “gAlsto] A 8tghE (105 mg)= F53k3lt.
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[2170]
[2171]

[2172]

[2173]

[2174]

[2175]

[2176]

[2177]

[2178]

[2179]
[2180]

[2181]

[2182]

omn
J
Jm
Qﬂ

10-1707247

LCMS m/z =
495.6 [M+H]"; "H NMR (400 MHz, DMSO-d) 8 ppm 1.35-1.52 (m, 10H), 1.83 (m, 1H), 2.22 (m,
1H), 2.46 (t,.J=5.0Hz , 2H), 3.22 (t, /= 5.0Hz, 2H), 3.50 (d, /= 7.1Hz, 2H), 3.91 (s, 2H), 430 (d, J
= 7.2Hz, 2H), 7.23-7.50 (m, 10H).

AAlel 20 AF AP S-S AT TA A 8 (HRF®) 74

3eES AU AP 4L 9% HIRF® #HA (3 [Gabriel et al., ASSAY and Drug Development
Technologies, 1:291-303, 2003]) % J 7t T2 2R EY FEAR P A AR CHO-K1 AEE AL
3ate] QI ZRAEAIET (PGI2) F&A19] aeAel s ~azdeltt. CHO-K1 /25 ATCC® (M=o}
F yAlE &2A; SR HE CCL 6LEFE 5t ZRAEAEFH FEAY asAE ARA
cANP Z73& 913 HTRF® AA SR AP FEE 77 SE=2A AEsISt. HRF® HAS =i T2~
BN SR 8 @Al g ECy @S FAHS =Y ol&H At

tlo

A9l 42 HIRF® A 71EE Al2nfo] 9-US, <17, (Cishio-US, Inc.) (WiAlFAZF HEx= &A); 71E
23 W35 62AM4PEC) 258 Fulstgitl. 7]Ee] s XA HE HIRF® AAL CHO-K1 AEo] &) AHFGE W
A4 cAPS} R d2E ZAE FAA AP AtololA e AAA WAHAotk.  FAHR AFS AHHCOIE
(Cryptate) 2 ZFAH RxZF2Y 3-cAlP Al o8] Azstent. 54 A5 (5, 33 3% duA d<,
FRET) & ¥ v AZA ¥ EAE cAMPe] F=o who] & s},

B 4 fZA ET3E TF (0.17 WA 712 oM cAP)S #F 8] (665 nm/620 nm) S AAFEaL, o] = o] &35}
o 71E A|lzx}e] A -l wEk cAlP i FAS AAdsGY. AZE (N StE e sEE 4FA)e 3%
&S AAlstar, cAlP 3% 348 Fxste] 2429 cAlP 558 FE3he= o o] &3kt

A4 dA: HIRF® AAL BEAAo=Z 7|E Axxe] Ao mep 384-9 ZHolE XUl (ZFAEHE
(ProxiPlates); HZ1<¥4™ (PerkinElmer), AdFEYols ZYEE 2x); 7tE21 H3E 6008280) FolA A T
20 pule] & IR F-uA ZEEFZE S, Azt A3 4o 5 pl A4 $FA (IBMX (100 uM) %
= (10 pl) (=X zHA QAA; Al 2v-2 =8 X (Signa-Aldrich), PIFEF ARIE Fol~ &

A Z42F bR WS 15879 2 SR WE RE520) 2L 0.1% 4 A 4R (BSA) BF V (N av-g=g
A5 MR WME A3059)2 HE5HE, d3ds 2 d3eadlEs Faste i oF A5 (JINE=RA

(Invitrogen), ZAg]EYols ZAvl= A4, ZFEE1 W3 14040)) = 3000 A= CHO-K1 A|E, o]o]A u
L A4 ¢zA4 5 A 3= £ 5 ul #14 d3AE ¥ ojojA], EHO]EE A2ddA 1A7F 5t <l
Fruloldstgith.  olojA, JIE AxAe] X Zol| uwet zh7}e %101] 23] 454 5 ul cAMP-d2 HEA 2 &
3 &4l F 5 ul AFHCIE JFAE H7Iesih.  ololA, ZEHo|EE ARoA 1Az Y AFFulo]l gt
%, A EZHolEE #A=3IQlt.

AR W= HIRF® #EL H "lﬂ}/\E]r(PHERAstar) (W)= |We)l= A= (BMG LABTECH Inc.), =2 FEdor}+
@ 24 mE < A(EnVision) (HZ1AH, M FLUolF LRE iq)) mlo]ARTolE e o] La
o 333t

wouge] 54 sgE @ el Agshs 84 @2 §] & Bol Uehie

fin)

[Z B]
FgE 9= Egﬁnlﬁ)l(zniﬁj@
90 7
11 16
184 1
198 2

¢

o] e 54 e 2 A4 oF 1.3 oM WA oF 5 M Eele] &4 w7
7

Ao 3 RIZF A S A A

AFE A AUAZRE FHG ASZAAGEF 589 Fo] IS 150 gl A 15 ¥ EF A4 Felsta,
HEE 5ete] Aa-FR AF PRPS 5tk Heix @92 3000 gl 10 ¥ B9k A4 Felsta,
HAOS Waw-A% @Y (PPPORA FRAT. PRP Fol W R 2 A= v 7% (Becknan
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[2183]

[2184]
[2185]
[2186]
[2187]

[2188]

[2189]

[2190]

[2191]

[2192]

SSS0dl 10-1707247

Coulter) SI#F A4=7] (M| ¥H(Beckman), ZAZ|EUols FEE 2A)E o]&ste] 5H3%a, PPPE o] 8§31
250,000 A%/ ule® A TE. 480 ple PRPE 37ColA duH] FH|o)AstaL, 10 pl A3 FF& &
gA3 A 1 B b 1200 rpmell A mkEk 5 10 pLe] oluliAl YEAFOlE (ADP) F&AS Hbste] &
A frEste], PRPIA HE AP FEE 1 x 100 M2 2Pt 3 & ol $3 el Ay 2%
31, I25F 7 (Chronolog) B4 490 $H=AY] (AR2x-E1 FH o] H
HERE AAE o] &3te] 3dA oz F43}
Z 3

o3
PA
A7veh AE R AY SeE 3 AEe 3

[ C]
3EE e 17 PRP ICso (nM)
184 20
111 28
146 70
135 220
e 54 o stgEe A7) A4 °F 10.3 oM WA oF 810 nM S92 @& shc

2 el bl A% PPN Haw $HE A JAlsh: Ao Wugt,

Al

S
i)
oft
=4
K
gt
o2
Lo
(m
ol
e,

S8 =7 92ek(Wistar) WE (AT AIZA] 100 WA 150 g) (F2~ W 2] E8 = (Charles River
Laboratories), WlAFA2F IHE A2DE Aolx & 2 wlg|¥ #8353, % (40 WA 60%) L 2% (68
WA 72°F) 5 Alel| AdulelA 1241712413 Wek 7] (6:30 amell =& )R AR (& ¥2t=(Harlan
Teklad), Zg]EUola QAR &Al, AXF Ao] 8604) B Eo| AFFA ALHEE FASAT. HES A

@ A 157 5 5E AullA Agar,

HPE Ryegzglyl 2d: gE mym2ed (D) 2Ee ¥ 59 139k
MCTE ¥ 83 I35 d#" 34 ¥ Wy &48 fxditg. $&5¥o=
22 # @S HAda7in, SAE vgEss RS 5 9 9 18y

=
[Schermuly et al., Circ. Res., 2004, 94:1101-1108] %+=).

mf
_,‘L
oo
ﬂ
s
-
AN

i
i
o
£ °

5
e

o ¥ ,
s= HXE EH?E}U‘r. (dE 50, 3

PEZ 60 mg/kge] MCT (A 2vk(Sigma), PIFEF AAE FolA AA) EE 0.9% I (AF(Sham))E AY s
9 "9t FAEA, 20% JEEAZZY WE-AZRZY2EY (0)5]F) B A E (30 mg/kg; = 1 Y
2)S A7 FAstes wpAsdtk. A7 259 10 WA 11 mhele] HEE ARSIt MCT Fof 2443 5,
Alg SsHE e HE 2SS 21Y dHo® S 23] AT 7tubA(oral gavage)ol s Fosisith. AA T
S 22 AR FAEAT. HEE 54U AEvENE (50 mg/kg) Z wHHAI7IL, 4 sk, AGE A
Atdrtk. SAAES $4 2 FHAARTE A, F RS AZEo. $AA RY) S O 3404 +
=2 (LV +S) T ¥ (o] vl&E = 1 % 2004 "RV/(LV + "2 Yebd) &= FEd o 59 gt gigh )
T g HAraA, wEbA ¥ F9 adete] digk AlE e A=y &%

1929 AELYE, S5 14 2 319 FF Folh, fud A BW ndge] o gy wge oAs)

o, w9 B9 wEgel o RS BEe Aol Busit

e, ol AR A gl Addol U g WY, ¥, A L sk L ouge] HAE Yofut
: o Q= Aoz mPe ANT otk 37
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k1
g

1
g

RV/LV+S

k1
:

RV/LV+S

SES4d 10-1707247

1.00-
*p<0.001 vs MCT + Hlsl&

0.75=

0.50-

0.25+

0.00 T T T

AF(Sham) MCT MCT + w3
+
33¥E 14
1.00+
*p<0.001vs. MCT + v 3] &
0.75+
J—
0.50+ *
——
0.25+
0.00 T T T
AR MCT MCT +
+ H] 8] &
335 31
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s==4

RSOH

Io~o/Q H, 85
CO,H

1. R?
R~/ _V_I
=N
mh

o
2 A o/\Fo,.mc

2~z

xm
mulw \/O/\ i
) _
Bl o o/\c/o:

H

CO,R®

R%=C,-Ce &2
Ré= o2 Eof, B4, w4, w4

LAH, THF

0°C HO
OH

RECI

O/&ﬁo".mc
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s==4

Hal = &=7

B
H

O/\:/O?mc

Rz
R3 7 "N (e]
ﬂz o M,
R4

A
—

Ra
=N 0/\=/o,.mc
_Né

R3-B(OH),
ZetE &

Rz
0L
=N
e O/\:/O?mc
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s==4

Y
Q 0 sl =2t £3E AD-T] A
A Rv_ =
_NL_/\_.F * e ) _»AE/\_F\/\ 4 _\,_I
=N
R
o o] o o]
Br,
22-UHEAZER a7 .
2 —V_I Br— —V_I
=N =N
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s=s0)

B
H

1.CS,, d71
o M _N_q_ R’S
SEHA REE
R? T
/\c/_»h NMIW_N_I R7=C,-Ce 22
R®=Cy-Ce 24
R¢ RO=Cr-Co & 34| Bt
CiCetdEl o2
doi= A4
1.CS,, @71 CyrCrAEREY BE
2. Rl 7 Cy-Cs 22
o RS RS 10
3= +348 Nal R =BrEt]
\__/ 4 7/ ~NH a7
R / —_—— |—¢ "NH
=N )
=N
R* R
RS 0 5 9 NMM REQ
/:\/:\ TN J=ala 3lE NH RSO
) DEAD Br
o O _ /> NH 2
N PPhs =N I Br—¢ NH
R* REOH Y =N
R Ré
1. R®COC! g
2 23233 me ) By = Nal R
2 4y
\__/mb W_\‘I w._oIWZI
=N )
_Na
D»
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=97
1. CS,, @71, CHyBr, ~=y
o 2.3 =23 F38 8
3. BrCH,CN
3/ NH
Ra\/U\R4 R \¢l\/l
R4
1. CS,, 9171, CHyBr, o
2.3E817 o2 e S
o 3.THPOCH,CH,Br
RT’\)LR4 P R3{ NH
1.CS,, 97 =N
2. THROCH,CH,Br R4
3aEatn FoE
1. 47
2. R*COCI "
@i{)\n 3.3 =8 #EE / NH  n= 0EE1
(o) =N
4

R

v
-
OHO
Y
v {kca
o]

N
/
N

0/\()\/
£+ Il

[

]

ol = g
e
(o]
pd
D

oS
d

1
Og¥

N
/
N

gou
|

o}

HO.
m/\
HE‘IOW]/\O
(0]
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s==4

R'OH 1. BnBr, NaH
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