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)

k!

o]
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AEo] = W sk @

[0137] Y R YE 47, 5PheR, i mE (Lol AL, EE Y 9 YE ofFe] ¥
A3 A 6719 g GAE ZteE JIEEAIEE 18 Ee 3 A 619 ag] 9AE ZEE FEHEAEE 1y
2 PAsta, 7N FERAZY T dEHeAZ2Yy ugs 1) ojAe R'e dow xsE1;

[0138] Re o2 23t ofd wi olos Xghy dE=ol o],

[0139] 7b7ko] R, EgAog Fa B, =22 i (,dZo| AL, EE o7|A 279 R 7] o]So] i

[0140] A E7 F Aolw shtoltt: (i) z' @ 7 w7 @ e 3l - ®ASAY: = (1) Y 2 Y=

o]5o] Bawlo] gl B Axtel 4 3 A 6719 g 9xE zbE stERAlZE ug == 3 UA 679

18] YA zhe Y RASY 1S g4
[0141] E ohe AAFEelA, T -CHZ -t
[0142] w e ANGHAA, 72 27 w7 27 8 LS gAFT)
[0143] = ohE A4, 7] B8 11-A, 11-B EE= 11-C & st 2= gat2o] AgHu
[0144]
[0145] d :
[0146] <8}3H4] 11-B>
[0147] ; EE
[0148] <s}eta] 11-C>

O
N Ry N g
¢ M
N
\ .
O Ok

[0149]
[0150] A7) Aol L CR)-, CRDLRD-, —CRDLER)LCERY -, -CRDLERDLERLCERY -, ~CRDOCR-,

~C(RHNR'C(RM,, ~C(RM):SC(RM, ~C(R")5S(0)C(R") o, ~C(R")4S0,C(RM,, ~C(RMH0C(RMLC(R") o,
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[0151]

[0152]

[0153]

[0154]
[0155]

[0156]
[0157]

[0158]
[0159]

[0160]

[0161]

SS90l 10-2406288

~C(R,C(RM0C(RY) 5, ~C(RDMNR'C(R),LC(R)s-, -C(R):C(RDNR'C(R) ~C(R")5SC(R)C(RY),
~C(RM):C(RMSC(RY -, ~C(RM):S(0)C(RYLC(RN, ~C(RM):LC(RMS(0)C(RN,, ~C(RM4S0,C(RM5C(R") o,

~C(RM)C(RM80,C(RD o=, ~C(RHSONRC(R)o- T ~C(RD)NR'SOL(R")o-0] T},

£ ohE AAgEeA, YR Ve olEe] ¥Aue] i wa Aash @7 3 U4 679 1 948 2 A=

=
BAEY ag] == 3 WA 6719 argl fAE 2t

<3}ska] [11-D>
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[0162] w2 AA Skl A, s 8484 111-E, 111-F, 111-G =X 11I-H & 31} 2= 81320 AlZdr),
[0163] <8}letAl [11-E>

X
\‘.’/A\N

Z'l
[0164] ;
[0165] <s}et 111-F>
[0166]
[0167]
[0168] =
[0169] <s}eh 111-1>

Q
u
:" R‘
Ykr%

[0170]
[0171] 47 AN 7 R 7 A7, SRHeR, $a EE (L%l
[0172] Eovke AAgEel, () Z Rz ez 27 @ L2 g4FT, EF () Y % Ve olEe] 33y

AT T2 Azt A 3 WA 6719 aE A zhe JtERAEY ag = 3 UiA 69 aE s

Zhe dEEAEY aEE g9
[0173] T oohE AAGEl A, 37 shsha] IV-AA, IV-AB, IV-AC, IV-AD, IV-AE, IV-AF, IV-AG %= IV-AH & 32
Zhz shgHEe] Al Ert

[0174] <g}sha] TV-AA>
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[0175]
[0176]

[0177]
[0178]

[0179]
[0180]

[0181]
[0182]

[0183]

[0184]

<3}sta] TV-AB>

e

<z} Iv-AC>

<3}sta] TV-AF>

N
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X
i{/\i/\:\s S N R
E_ H
N
\\ 4
O OH

[0185]

[0186] <3}3kA] IV-AG>

[0187] © OH T

[0188] <3}skAl [V-AH>

(@)
O
X
EKJ/\N/\)J\N .
L H
N
NQ
O OH

[0189]

[0190] 7] Ao Le -CRDy, CRDLERD -, ~CRDLERDLERY -, ~CRDLCRDLMER)LERY -, ~CRDOCR) -,
~C(RM)NR'C(R),-, ~C(R":SC(RY) o, ~C(RM.S(0)C(RY -, ~C(R"),50,C(R)-, ~C(RM),0C(RD.C(RY -,
-C(R),C(RM0C(R -, ~C(R)MNRC(R),L(R),-, -C(RD,C(RDMNRCRD),-, ~C(RM):SC(RDLC(RY) -,
—C(R)5C(RMSC(R)o-, ~C(R,S(0)C(RM).CRY) o, ~C(RD,C(RLS(0)CRY) -, ~C(R,90,C(RMC(R) -,
~C(RMC(RMS0,L(RD o, ~C(RDHSONRC(R")o~ B ~C(RDNR'SO.L(R")o—0] T}

[0191] = o2 AR YEe A, 7] 3134 1V-BA, 1V-BB, IV-BC, IV-BD, IV-BE, IV-BF, IV-BG ¥+ IV-BH = slu=
Z2r= 3lgtEo] AlFE).

[0192] <3}8}2] IV-BA>

@)
N
@/\N = N R
! H
N
\ 'y
&4 OH
[0193]
[0194] <3}3}24] 1V-BB>
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[0195]
[0196]

[0197]
[0198]

[0199]
[0200]

[0201]
[0202]

[0203]
[0204]

R1

Q/N/\Nr\ N\\ Q

<g}g4] IV-BC>

[

N ;
@/\N AN N R’
/ H
N
\ "
o} OH

<3}8}4] 1V-BD>

o)
. .
/ N Ry N R
/ H
N
\ "
o] OH
<3}8hA TV-BE>
0
Q Q
N
/ N N R
/ H
N
\-.,\ o
O OH

<3}8}4] [V-BF>

O
@

TE

E/T/W/\N =

R
OH

<s}g24] IV-BG>
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[0205]
[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

SES06 10-2406288

Xz

Q/N/\K\N ) '
A
N S o

<3}g4] 1V-BH>

5
s

9]
o
N
@K\N R N R
¢ i+
N
\ -
A7) A 1L -CRY-, CRDLERD -, ~CRDLMRDLMRD s, ~CRDLRDLMRDLCRD =, ~CROCR,,
~C(RM)NR'C(R),-, ~C(R":SC(RY) o, ~C(RM.S0)CRY -, ~C(R"),50,C(R)-, ~C(RM),0C(RD.CRY -,
-C(R),C(RD0C(R -, -C(R)MNRC(R),L(RN),-, -C(RD,C(RDMNRCR),-, ~C(RM):SC(RDC(RY) -,
—C(R)5C(RMSC(R)o-, ~C(R,S(0)C(RM).CRY) o, ~C(RD,C(RLS(0)CRY) -, ~C(R",90,C(RM,C(R) -,

~C(RMC(RMS0,C(RD o, ~C(RDHSONRC(R")o~ T ~C(RDNR'SO.L(R")o—0] T}

&

o2 AAFHA, L& -C(R)s, -CRDLMRDe, “C(RDLRILCR ), EE -CRDLMRDLMRDLRD 0]}
F7b ANFHANA, LS -C(R)p-olth. F7b AA SN, L& CR)LCR)-olth,  F7 AAFelA, L&
C(RDLR)LR)-OIT}.  F7F AAFE A, 77k R S0l 7 AAFHA, 1749 RE
Wge]i, zbzte] A R'E Faolth, Frk AAGEHe A, 11 R'E dzAlle|a, 747zke] UwA R'E 4

otk F7b ANGEelA, 27le] R @zAlela, zizke] uniA R Faelth, F7b AAlgHelA, 1719
R

£ o2 AAGEHA, LS -C(RDOC(R)y-, -C(RIMRCR)-, -C(RDSCR)-, —C(RDS0ICR) -, T

~C(R),S0,C(RD-oltk.  Z7b Ao A, L& -C(RDOC(R)-olth. 7 AAFejel A, Z47e] R 4240

a a

galelx, zizte] UwiA R Faelth, F7b AAguelA, 7)) R @2alelx, zzte] umA e 4

zold. F7h AARHNA, 19 R @maeln, Z47he YuA R 420t

o FE AAGFHIA, Uhe) R igela, zizte] vuiA R faolth. F7b ANEdA, 149 R
ﬂ

e ANFEA, Xz 0-olth. F7h ANFHeIA, 2= Faolth. E ohE ANFHeA, X N -0l

o ok AN, X Nolth E the AA eI, X -tz -olth. E e AAFeelA, X

EoohE AAFHOIA, ZE A% EE -Ch-olth. % thE AAGHIA, 2 CH-olth. E ok A
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[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

S==5 10-2406288
A, 7= Aol
E v Aol Y R Vi A7 SRdoR 44 oY Ei e EFe 2dgelt

= ohe ANGEA, RS o] gEAes (et Frb AAFHA, RS 4-ZFoEAd E

o
¥
e
o

T ooE AAGEA, RS sdelnr. = oE AAGEeA, RS detdoeltt.

U2 AAYgE A, RS Holk 179 szAloz x3a).

EoohE AAGEA, R'e 1o dRAow AaHh. F7b AAGEHA, R 4-FFowd E 2-EF
w e AAGEOA, RS 279 deAcs e, F7 ANFHA, RS 2,4-TEFe2Ad, 2,31

Z2oaFd, 2,6-HTFoadd, 3ZTFo24-F2IFY, 3 4-UZTRoIZAY, -ZTForn-4-F2adY
S-OZ o s doltt, Z71 AXFEeA, R 2,4-T]ZF o 2o},

Pm
OO
rlo

EUE AA G, RS 30 Sdlor AfHTt. E7 AAGEHA, RS 2,4,6-EFZFoadd &
= 2.34-EeZgoardolty, 7} AAGEHAA, R 2,4,6-EZF0 2w do|t}.

= e AAGEelA, R FEfEFeriE-4-ERoRud FE 2-AFRIREA4-Eo 25 o]},

s AR FEfA A, A7 AR vred 2o skal [ 11-A, 11-B, II-C, III-A, III-B, III-C, III-D, III-E,
I1I-F, III-G, III-H, IV-AA, IV-AB, IV-AC, IV-AD, IV-AE, IV-AF, IV-AG, IV-AH, IV-BA, IV-BB, IV-BC, IV-
BD, IV-BE, IV-BF, IV-BG, 2 IV-BH % o]= 3sl}e] 3}aE = 9] Ao a4 wi= Aok seds o,
9 ARy HEEHE B4, 44 B BPAE 2stE Al 2AdE0] AFH.

HIV 7redol Ael7iu mi 29 9ge] sl Aol Ar fawe] 47 JAE v 2 sea 1 11,
1I-B, II-C, III-A, III-B, III-C, III-D, III-E, III-F, III-G, III-H, IV-AA, IV-AB, IV-AC, IV-AD, IV-AE,
IV-AF, IV-AG, IV-AH, IV-BA, IV-BB, IV-BC, IV-BD, IV-BE, IV-BF, IV-BG, % IV-BH & oj= 3} }9] 3st&E &=
o) Aok 2AEE Folaks R0 ola) 4] ATeIA HIV RS Ame: BMe xdes E oE A4
ek ABHLL. IV 2] A me 28 Adel 95 A6l A FaDel 4 49 et 2o
s}stA I, II-A, II-B, II-C, III-A, III-B, III-C, III-D, III-E, III-F, III-G, III-H, IV-AA, IV-AB, IV-
AC, IV-AD, IV-AE, IV-AF, IV-AG, IV-AH, IV-BA, IV-BB, IV-BC, IV-BD, IV-BE, IV-BF, IV-BG, % IV-BH & ¢]
= Aol SHE SO a0l A TARE Felshs sl oA ] G0N HY BRE AR oA
Febe ® ge AN G AvEd

T oE AASEHA, HIV 796 delAY 2= A o] AxE QA HIV #4& A 58t7] $1g, 7]
o 3384 I, II-A, II-B, II-C, III-A, III-B, III-C, III-D, III-E, III-F, III-G, III-H,
IV-AA, IV-AB, IV-AC, IV-AD, IV-AE, IV-AF, IV-AG, IV-AH, IV-BA, IV-BB, IV-BC, IV-BD, IV-BE, IV-BF, IV-
BG, @ IV-BH & ol:= shube] shat® w10 Ao 2T £/ AFHL. E e AAGHA, HIV
el AEAY i A 99l = AzrelA HIV e A& T owsty] $13, A7) 7IAE vkep 22
s}8k2] 1, 11-A, I1I-B, II-C, III-A, III-B, III-C, III-D, III-E, III-F, III-G, III-H, IV-AA, IV-AB, IV-
AC, IV-AD, IV-AE, IV-AF, IV-AG, IV-AH, IV-BA, IV-BB, IV-BC, IV-BD, IV-BE, IV-BF, IV-BG, % IV-BH % o}
L sl e e 19 AloF 2AFE] S5t AlFH.
T g2 AASEHAA, A7 71AE bke 2 g4 1, 11-A, 11-B, II-C, III-A, III-B, III-C, III-D,
I11-E, III-F, III-G, III-H, IV-AA, IV-AB, IV-AC, IV-AD, IV-AE, IV-AF, IV-AG, IV-AH, IV-BA, IV-BB, IV-
BC, IV-BD, IV-BE, IV-BF, IV-BG, % IV-BH & oji 3sl}e] slgE = 19 A 2dE 95 QoA
S5t AlFE.
T oohE AAIGECA, HIV o] AF4 AR ARgst7] $1%, 7] 719 vkek e shek 1, 11-A, 11-
B, 1I-C, III-A, III-B, III-C, III-D, III-E, III-F, III-G, III-H, IV-AA, IV-AB, IV-AC, IV-AD, IV-AE,

ur)
I
rulo
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[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

SS90l 10-2406288

IV-AF, IV-AG, IV-AH, IV-BA, IV-BB, IV-BC, IV-BD, IV-BE, IV-BF, IV-BG, % IV-BH % o] 3}u}¢] 3}gtsE =
= 19 A 2AEY] &xUt AR, E oE AAGHCAA, HIV 799 diA e AHFF Az AR
317) Y3k, A7) 1A wkeh & 384 1, 11-A, 11-B, 11-C, III-A, III-B, III-C, III-D, III-E, III-F,
I1I-G, III-H, IV-AA, IV-AB, IV-AC, IV-AD, IV-AE, IV-AF, IV-AG, IV-AH, IV-BA, IV-BB, IV-BC, IV-BD, IV-
BE, IV-BF, IV-BG, % IV-BH ¥ o]l 3sl}e] e W 29 Aok 2A4ES] %7 AT,

A7) 19 wrep e ekA 1, 11-A, 11-B, 1I-C, III-A, III-B, III-C, III-D, III-E, III-F, III-G, III-
H, IV-AA, IV-AB, IV-AC, IV-AD, IV-AE, IV-AF, IV-AG, IV-AH, IV-BA, IV-BB, IV-BC, IV-BD, IV-BE, IV-FF,
IV-BG, ¥ IV-BHY 3}3E & oo AANGH, 2 7] 7144 vrep 22 gsha 1, 11-A, 11-B, II-C, III-
A, III-B, III-C, III-D, III-E, III-F, III-G, III-H, IV-AA, IV-AB, IV-AC, IV-AD, IV-AE, IV-AF, IV-AG,
IV-AH, IV-BA, IV-BB, IV-BC, IV-BD, IV-BE, IV-BF, IV-BG, = IV-BHe] slat=e]A R, R', X, W, V. Y. L,

2,7, 7, we 7 A6l el B4 AAE dele wAA A& S@Aow s8] 1, 11-A, 118, 11-C,
I1I-A, III-B, ILI-C, ILI-D, III-E, III-F, III-G, ILI-H, IV-AA, IV-AB, IV-AC, IV-AD, IV-AE, IV-AF, IV-
AG, IV-AH, IV-BA, IV-BB, IV-BC, IV-BD, IV-BE, IV-BF, IV-BG, % IV-BHY] 3}F&E F v}& A e H/EE=
g9l zgE o] FAHoR A7) 7IAERA gk B odyo]l AAIGHE FAT £ LS ol T

Zabe] J)eArt oAE A o), 70 B 7 w7 @ 7o @7 -2 A 834 1, 11-A, 11-B, 11-C,
IV-AA, IV-AB, IV-AC, IV-AD, IV-AE, IV-AF, IV-AG, IV-AH, IV-BA, IV-BB, IV-BC, IV-BD, IV-BE, IV-BF, IV-
BG, 2 IV-BHO] S olz] Aolat waow AAD 4 Qub. o So, AAd 39 3L 3 |9}

of A" 5 ek

O F 0] F
H H
'CSoC R0 NESRRS
N i /i -~
\\w N E SN o \,;/’\F N D o -z £
O CH , O OH =
3 3

N
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2 o
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= A

g AAGH A, Edel ZAE e vk seted e FoAHAY T AloF =
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[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

S5S0ol 10-2406288

W] stehEs AdT AR sEH= FAl, A e FIEA 2gdFoeA AxEar, A DA S
oA A, wh-arA, A = A FEe] Az, oAAd A, He, B, Ay, da, &89, HA, F
AL, F9AL, A, vl A R oo2ER AAstEY. o3 Aok 2 AL Fo DR AT
glol A+, =&, 49, &4, WA+, ds, €45, A%, A, # e 2dEd. 2 2o Ao A=
& Al A 2= Fof Al liF-el FrEol A= 24 Aol AAlelErbestes AAStET. tdAH E
T A Tl A= st o] Fol &9 FHE FHAsH, dE S0 Al &l Fof @9l = 9l
aL, olelzE: FHe 2 2w el 871 v Fol @deE BAT 5 v ol¥d Fol FHE Al

3 TG Tl Al FAE AAY Ee oA AWE Aew: dE 5o &£

[Remington: The Science and Practice of Pharmacy, 20th Edition (Philadelphia College of Pharmacy and
Science, 2000)]& #Fx3rt. FoEd AHELS ofudt FAete 294 71AE wAld e 3 A3 e A
He XRE 93 A8 Fawe] ¥ wyo 33E k= 19 Ak FEEHE 98 5T Aol

>

AlFefol A, HIV 7ol A8 Ay
o Akd HEH= A A

[ )
fr

o i
I

i
ol
rlr
oz
N
rO
)
=2
>
et
—
=
o
o2
o
B

il
>
o2

iU

G
o
1
rlr

2
[
>
b oo
M =
9
N <
e f>L
Y
= rjz
oS
4 =
Of N
T2
X
Y
2
ol o
s
t
rlr
d
Lo
2
o
>
2,
ak
oo
i
ls
ultA
o
ol
ol
i
o
0%
o
o
N
L
Lo
R
i
2
fo
BN
)
ol
ol

o,

]

A

o
)
=

(4 >
oo

oA, F7Fe] XAl F-HIV 484U 7 Ak, & 5o, dF AAGHAA, F71e A 5A)
HokAl JAA|, FAAEAS] HIV H-FEH A= 29 HIV FEH A= GAA,
AtEA8] HIV FEH QU= SAA, HIV A= 22bAl AAA, HIV H]-Fu) F9 (25 d=22HY) de a2
AAA, 7Y AAA (& Eof, CCRE AAA, gpdl AAA (F, & AAA)~ K2 A A]), CXCR4
A A, gp120 FAA|, G6PD = NADH-SAITHA]l A A, HIV AAE=E HH o2 sl 3gE ("HAA= AAA",;
5 B9, AANE F3 JAA == HAE g S5HE, oA W0 2013/006738 (A ol= Alo]AA] 2~ (Gilead
ciences)), US 2013/0165489 (ZaH o} o8+l (University of Pennsylvania)), 2 WO 2013/006792 (s}w} 2
2~ (Pharma Resources))dll 7WAIEe] = A, Fsshzd QA &L HIVE Ax37] $18 o2 o=, E 19
Fog o]Foy ForFy MY, F7F AAFHNA, F7H AmAE s F sk oo mRE A

CEE

(1) tzev 2, ofgpan| 2 A gue| 2 tur| 2 2ajvn|2 | gEgH 2 daui) 2 AR ]
2, grzghgHla | By yhelE ] ohREuUE|E ] TNC-126, TMC-114, RAIVH] 2 (DMP-450), JE-2147 (AG1776),
L-756423, R00334649, KNI-272, DPC-681, DPC-684, GW640385X, DG17, PPL-100, DG35 @ AG 1859% o]Folxl
TOREE AUy HIV TR okA JAA;

ja=t
—

)

£ 12 2 @ rr
Y

w
>

2 BN R

=
=

(2) ZhZd, ounld, djed, osbnll=, dinEka, (+) ZehEes A, JlEZHE, GW5634, DPC-
083, DPC-961, DPC-963, MIV-150, TMC-120, ©=|®]@, BILR 355 BS, VRX 840773, #ZAHY (UK-453061),
RDEAS06, KM023 2 MK-1439% o] Fo]7 O =R Melwis JAA a4 HIV v-FEa A= £ u-172d

SEE AAA;

(3) A=Fd, JEAEN, "o, e, ZAEpl, ojid ) opplgiu| 2 e N R, ARATER],

_25_



[0242]

[0243]

[0244]

[0245]

[0246]
[0247]
[0248]
[0249]

[0250]

[0251]
[0252]

[0253]

[0254]

[0255]

SSS0ol 10-2406288

ore Rl \IV-210. +-FIC, D-ddFC. SNEZAEM. ¥AmA= . ¥A5c BEA, ol AEul (AVX754).
KP-1461, GS-9131 (Zelob= Apolln2) @ EAHRE BS54 (F4 HDP 99.0003) % o] Fo]7l Fozie Hd
He JArtELe] HIV 52 oA A4

(4) Hw=xuz, Hexns gazsd Fepee]E, HieyvE depduu s Fepe]E (AEjohs Ae] A

22), GS-7340 (A otz Ato]AA| ), (S-9148 (AEol= Alo]dA| ) ofd|ZH] 2 o}l ZH| 2 Y354, CMX-
001 (Z1M8l~) TEE (MX-157 (Z]H|gl~)E o]Fojx o aRE MUEE AXdAlgA HIV FEFHLEE 94
A

(5) F239, ?—E?—UJ FEA, 7122, 71F24e] FEA, 3,5-t7H g AL, 3,5-t 7t e dAAke
FEA, ol SHEYIIERAL, offAEIIERAAY] fA, FHEJA AUE dzHE, FhElA Fvd
o~z fFrA, Elaii*a, E2xde] fxA, ASA", HA=AHY] F=A, S-1360, AR-177, L-
870812 2 L-870810, ZHH|z@}u] 2 BMS-538158, GSK364735C, BMS-707035, MK-2048, BA 011, <u]H|ze}u]=
SR g2 D GSK-744F o] FojX FL O RYE MElEE= HIV Sle kAl AAl;

(6) BI-224436, CX0516, CX05045, (CX14442, z}z} 1 AEo] ELeo] Ax= X &= §0 2009/062285 (H]H A
9) A&+l (Boehringer Ingelheim)), WO 2010/130034 (#lE A A3IY), WO 2013/159064 (Aejo}= Alo]dIA]
2), WO 2012/145728 (A& ol= Alo]AAI2), WO 2012/003497 (Agol= Apo]aIA ), WO 2012/003498 (Ao}
= ApoldAz)el JRAIEO] Qe stEES EFsh ol AlFEHAE &=, HIV H-Fu F9, E=
dzEE, Qe TEAl AR (NCIND);

(7) AFRZE =, AFH2EE, GFB2ZE =, FBO06M % TRI-1144% o] Fojd Fo2HEH MEsE gpdl o
A A

(8) CXCR4 Al AMD-070;

(9) WY JAA SPO1A;

(10) gp120 A4 BMS-488043;

(11) G6PD 2 NADH-SA|THA] o4 o] H-U¥l;

(12) o}Zgn|=, vz PH|E, vlgn]S, AU ]S, PRO-140, INCB15050, PF-232798 (&}o]x}(Pfizer)) 2
CCR5mMADOO4 2 o] Fol % o ZHE] HElw = ((R5 SAA;

(13) o] =gyt (TMB-355) X BMS-068 (BMS-663068)% o] Fojzl o =X E AElw= (D4 H-2 A4
(14) FHAAELE 9 SPI-4522 o]Fojzl o 2R MEg s oF5shy QalA;

(15) BAS-100, SPI-452, REP 9, SP-01A, TNX-355, DES6, ODN-93, ODN-112, VGV-1, PA-457 (®|H]g]v}lE),
HRG214, VGX-410, KD-247, AMZ 0026, CYT 99007A-221 HIV, DEBIO-025, BAY 50-4798, MDX010 (o]=Za]¥-3}),
PBS 119, ALG 889, % PA-1050040 (PA-040)2.2 o]Fojz Fo X AEE = HIVE A&7 $13 o

EA AAGEH A, 2 MAE SFE e 19 A FHE&HE 92 2, 3, 4F EBE 1 279 FTHY
AmAet dET. 548 AAGHAA, Eddd MAE SRHE e 9 AR E&EE d2 2% F7HY
A 5A S e = él*]"kEHOﬂH ol JiAR sEtE e 1Y ARy FEHE g2 3FY FUHY
A mAet 2T F7F AAGHAA, Eded MAE SHE e 19 AR JEEE d2 4F9 F7H
A5A S} 2FEk. 2, 3, 4F E£E I 23] FU1Y XRAE U TR XRAZFH HAYE Aol X
EAY 7 UAY, e Aolgt AR XmARTH dud & vk, AR AASHA, Edol AAE st
e e a9 AR FEEE 92 9 aEA HIV wEEE AAA 2 JHALaA] HIV v -FEe L
A= AAAS} ek, = O FAA AAGHNA, Edo A SRHE e 1Y Aot seHe ¢
< A E A HIV w2dHE AAA 2 HIV Z2HolA| A s3t=3 =Fdvt. 71 AA e, 2
Holl JRAE ste=E e 29 Ak FEHE A2 GHAAEASY HIV REd = AAAl, Sd a4 HIV
H =722l QA= A4l 2 HIV Z2EokAl A shetEd =gt F7F ARG, Edo 7AE 33

G40 HIV H-FEH A=
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H

1

o

= 59,
A ]

AlEA 2, 913 . (Lancaster
TCI,

2~
T

=

&3 "ol wa

i3

YA 2H

(Matrix Scientific),

3 Az

24 A

3]

)
=]

, oA FAITRY 712 & (e
2 X (Sigma Aldrich),
fEg A Alo]QIE]

ol
=

F71o] FA o2 oA FH A
v o] B.2] 2] (Maybridge) ,

HYPA| o 2H 3
Inc.),
USA(Fluorochem USA)
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- o R R OY, Y HOLOR oy v, oY, Yz
\[ NSPNOR NN ;\_J‘)(Ar ,,,,,,,,,,,,,, . [N"\\/ s ﬁ‘y\»’xr ,,,,,,,,,,,,,,, - f‘/f\’; NS Ko
Ty ROy e e Saend
sl 2 o G oy G OH
At AZ A3 AS
/0\[0\ o R(\_'("z 7P, H‘)\‘/(‘H oY, 0¥, Y2
’\/‘m- ______________ - \N/\*/LN/(\M _____________ - \"I ’j’\m ______________ e "TAN/\LXN\A’
»OY’Y% ROy o R \( Sy Lty
O G OH
Af A2 A3 Ad
SO g HOLOH o oV Y
NS SOH s - sAon o ( il ‘/\”:LJL I Y"N“fﬁ&‘\r
SO AN A A ‘\/\ l( /'\,« { “Nw{)‘\ ()r
1. 5% O('kg — (e
A A AT AS
LOO8 ¢ HOLOH & o,
\(‘N"\ A N \L;\ Lo NY ‘\r::"‘\i/'u“OH sy /“\\/"\1"\ J‘ﬂx
,C-T)\\r o ,0‘:‘:,&‘., - N (@I A
o o ¢ oo 8 o ¢ on
Al A8 Ag Ad
A1S A AE oyl @ AZY Aok, oA HATU B EDCI o8] ofm|= A2= #3hd 5= qirk. A2& 24, o
A ks Ed oa) A3ow AeE 4 . A3e AAd A2Y Yol mi A2e ofuwcrEae] s
of olo] BEMStutdF e Aol ofF WE @RI o A5 == AR AEE 5 Qv
s o=, Al Ak, oz vigkaEatel o3k A2l ofsf Aoz Hed 4 vk A6 AT AEY
Holgl m A2Y ojn)wora)

B1 (W02012/018065°1 7]

A o
3 oI} ofm=-F A e ols) AZYHo] WA wEsY AA

N-(2,4-0)ZF o 27 )-8-3| =&
A = [2,1-b][1, 3] SAA R -1

o |
o] BEYslulaY g3 F-2 Aok o3 vE dH g o oln= A5 P A4R M3

Sk oolwl @ AZY Aok, oA HATU B4 EDCIC 213k Ao o]

4 F nEusel g ge Aol od MY gusse) 247 A7 ©
=+ EDCI
g & g

O Y1/‘Yn

A

/‘?\\ N h Ar
Aq S— \jN\/\
Bn O OH
82 B3

Egslo] B28 4@t
A A% B3o] FSHT

B2+ 7 EEl

Al=7,9-T1)24-2,3,4,5,7,9,13,13a-SE}FS| =22 5-WE} =] 2| = [1',2':4,5]
0-7h2 % 2ofu] =

_28_



[0279]

[0280]
[0281]

[0282]

[0283]
[0284]

[0285]

[0286]
[0287]

[0288]

SS50l 10-2406288

S Y
ol N
. N7 N R
o \]\J/\ \/L Hoo
\\\*' ) o F
O  OH
1Y
A, B /O\./O\ o F HO.OH
'\”}@ATLLOH HATL N “\’J‘ \J"\/\ il e 48 1
O OL O O\ \](1: (&N
sk 1B 1<
HO = o F " o) F
v NH, ("O /\N/\\}\;/AKN e MgBr, ,C}\v;r/\N,-\\l/u\N /L‘\
_________________ N YN P [ s, 4 H\L E
NNy S0 5 NN S Z
0 Q 2 OH
o 1 (4

W02011/119566 Alell 71Aj%l wie} Zo] Az", 1-(2,2-tiHEA N E)-5-HEA-6-(HEA7F2 R )-4-F 4~
1,4-43| =29 g d-3-7t2 5204k (1-A, 0.300 g, 0.95 mmol)& {Z BEFQo2RE 13] TLA7)aL, ofAEY
EY (4 ml) T dgA7]aL, N N-t]olaxz2dodolwl (DIPEA) (0.329 mL, 1.90 mmol), 2,4-T]&F S =2wlA
obdl (0.125 mL, 1.05 mmol) 2 HATU (0.433 g, 1.14 mmol)E A gs}tt. W EIJES 108
wnpkelal, FHEAZT. ARES Ayt A delA FH4 A=etE2H T (1094 60% " olAE o] E:
Zzehd 93 AAsle FIE WE 5-(2,4-0EFFL2MAIIENRU)-1-(2,2-tIH EA] o & )-3-1| 5 A] -
4-% -1, 4-T) 8 =R v g d-2-7t2 B Yo E | 1-BE 58T}

Rt
2=y

TH-NMR (400 MHz,
DMSO0-d6) 8 10.28 (t, J = 6.0 Hz, 1H), 8.46 (s, 1H), 742 (dd, J = 15.4, 8.6 Hz, 1H),
7.24 {m, 1H), 7.06 (m, 1HL 4.52 (m, 3H), 4.22 (d, /= 4.4 Hz, 2H}, 3.92 (5, 3H}, 3.80 (s,
3H),3.29 (d, 6H). LCMS-EST" (mz): [M+H] A8A), CouHuF N0 441.15;
A& 4412,

A 2

OHEUEZ (0.9 mL) 2 oHAEAF (0.1 nl) T HY 5-(2,4-HEFL2dd7t2mnd)-1-(2, 2-t] w5 A 9
2)-3-HEA]-4-A4-1,4-U3 =2 g d-2- 72 E A o] E (1-B, 0.106 g, 0.24 mmol)E HEr=E2E (0.005
ml, 0.072 mmol)So.2 Aelstar, A w2 Pg3sta, 70C2 7FEstt. 16A1 &, &35S WZ4AA o
Y 5-(2, 4T FFLRMATENR A)-1-(2,2-F 5] S HA A )3 H A -4-S A1, 4-T S =R H @] H-2-7h 2 B
dol=, 10 &= e £S5,

LOMS-ESTT Gng): [M+HT AR, CreHioF N0 413,12, A5 X):413.1.

2l 7= E R ) -1-(2,2-1] 3| =5 A] ]E‘)—3—131]5/\]—4—£_/t—1,4—\:]€]EEIQE]H—2—7}EET
AolE (1-C, old dARFEL 2 EFE 0.65 nL, 0.17 mmol)E oFHEUEZ (0.65 mL) L Al2-3-0}n]
LA SRS (0.06 nL)E A sttt ¥g £¥ES EEstal, 90CE 7Y 0}3’35}. 0% F, Bk ==
S YA 7)aL, BENSe v (0,063 g, 0.34 mol)S H7FSIIYE. EFES AMEsial, 50TCE 7FEakal
tho10E 3, vks B3RS UIFERdey 94k (0.2 M $A) Alelel Eujskdtt. f7] & AASL, ¢
g | &t b 2

At
o= oA FEIAT. ufi 7

=]

=, 0



[0289]
[0290]
[0291]

[0292]

[0293]
[0294]

[0295]

(400 MHz, DMSO-d6) 8 12.45 (brs, 1H), 1035 (1, J =

(dd, J= 154, 8.6 Hz, 1H),
s, TH), 4.53 {m, 2H), 4.02 (dd, J =

214, A& 2):432.2,

AAlel 2

yE

3
e 2 2 39 A%

(2R,5S,13aR)-N-(2,4-t] &
E01,2 4,519 2
8-5] =% 4]-7,9-1)

AR B-10-7H 22 o] . (3)

yE

3 1 (16 mg)S 7199 AS-IE

7.23 (dt, J= 2.5, 9.9 Hz, 1H), 7.05 (dt, J =
5.43 (dd, J = 9.6, 4.0 Hz, 1H), 5.09 (br s, 1H), 4.68 (dd, J = 13.
12,6, 9.4 Hz), 1.93 (br s, 4, 1.83 (d, J =
.57 (dt, /= 12.2, 3.2 Hz). LOCMS-EST" (m/z); [M+HT A%,

FozdA)-8-3| =
[2,1-b][1,3]5
£4-2,3,4,5,7,9,13,13a-S 63| =2 -2 5-W gl ey B = [

SS90l 10-2406288

"H-NMR
5.8 Hz, 1H), 8.45 (s, 1H), 7.37
- 2.2, 8.7 Hz, 1H),
2, 4.0 Hz, 1H), 4.59 (br
12.0 Hz),
CoiHpoFoNaOs:

FA-7,9-Y%4-2,3,4,5,7,9,13,13a-FE}3| =2 -2, 5-v| E} = 9] 2]
LA A A-10-FFE R ~oluj = (2) Z (2S,5R,13aS)-N-(2,4-T)ZF o =4 )-
1',2":4 519 A x=[2,1-b][1,3]=

! o F
o\%f\Nﬁ\\\T/f[\\N :
GA A A
i \H‘ Q F
O OCH
3

ARSeE 71E HPLCOl 9j3l] &EldozA] 100% o eh&=2 #Elste] 3= 2

= Aol AdAN Aoz ZR3 e FE5519nt.  FFE 29 A9 LOMS- ESI' (m/z): [MHH]' AXEA],
CotHooFoNsOs: 432.14; A= 432.2, 7]% HPLC A7 AlZF = 4.50% (7]2® AS-H, 150 x 4.6 mm, 1 mL/¥&
EtOH). 3HHE 39 7% LOMS-ESI  (m/z): [M#H]  Z1AER], CoaFoN,Os: 432.14; A=A 432.2, 712 HPLC Al

F AR = 6.84% (718

NMR (400 MHz, DMSO-d6) § 12.45 (br s, 11, 10.35 (t, J

737 (dd, J = 15.2, 8.4 Hz, 111),
{dd, J = 9.6, 4.0 Hz),
4.53 (m, 2H), 4.02 (dd, J =
1.57 {m, 1H).

7.23 (m, TH), 7.05 (dt, J = 1
5.09 (brs, 1H), 4.68 (dd, J =
12.6, 9.4 Hz, 1H), 1.93 (br s, 4H), 1.83 (, J =

AS-H, 150 x 4.6 mm, 1 mL/% EtOH).

IH_
= 5.8 Hz, 1H), 8.44 (s, 1),
& Hz, 8.7 He, 1H), 5.44
12.8, 4.0 Hz, 1H), 4.59 (br s, 1H),
12.4 Hz, 1H),

_30_



[0296]

[0297]
[0298]

[0299]
[0300]

[0301]

SS90l 10-2406288

WergoR, ShitE 3 et gol Axsgn:

HO.__OH -
o] E Ve G F
HoN {
E\\N/:\\}(J'LN/ /‘!.\\} “'\“], ¥ /’\\J R N/\\.; X
] | i P e L anl H i
o, \JQOP i¢%* 5\ JNW/\. " g
o oL o o
1-C 1B {+14)
7% SFC
AD-H Z+g

#

o H i ; H Q F
TS }\ﬁf\@ = O#’“NA\J:{N'\”)E
A MWN%I% “E <£MMK&Y QH L,

)
N

o o
3-A 3-8
ﬁiyff
b oL
O\r/\N/\\, {\‘/\L:\
g b\/!\\(&‘ci S

e 5-(2,4-HEFL2HAII2HE A )-1-(2, 2-H 3| EF A o &) -3-v| F A -4-F -1, 4-T 3| 2y g -2- 72 5
A elE (1-C, 0.026 mL #EtEE4HS FshE 9:1 oA EYEZ oA EA 5 aL & 1.2 mol) & PN EYEL
(5.0 mL) B A|&=-3-opu] Al F RS (0.24 g, 2.4 mmol) 2 A3, W 3}ES D8, 90T
7FE3ATE. 307§, WhS ERES WAAIAL, ©@AE (0.332 g, 2.4 mol) o AEskal, E8akal, 90
Tz A7kEsiitt.  16% §, EF=S 9471, gazavast dak (0.2 M 574) Abolel wuistaitt.
71 T& AAsL, FEAS HERR POE Al FESAG. §E f7] S FAUEF () delA
Az 71, oHstar, HA T
3|

% S Z4) aRnEIYY (YF229E F 0-8% oL (11% Z3}
T4 FAstdRE )l o8 AA s

A 1-DE F53FTY.

2 4
O{Nru
)
N

LOMS-EST (m/z): [M+HT AR, CopHoaFoNaOs: 446,15, A5 X]:446.2

FZHA 1-D (270 mg)E 50 mm 7122 AD-H Z8 JolA 71" SFCol|l 93l &|qo =z A o]itsleba
50% (1:1 Mgt ol BEYER)E AFR3sle] Belsle] T7HA 3-A (A1 &2 =) 2 3-B (A2 &g 9a1)E
Sl A AAFY S |2 FESAT. 3-A9) A9 LOS-ESIT (m/z): [’ AR, CoglloaFoN:05: 446.15; 4

2L ofy

=2 446.2. 3-B] A1 LOMS-ESI  (m/z): [MHH]" ZIAER], CoMoFNOs: 446.15; A= 446.2.

SIHMEVED (5 ml) F 74 3-A (0.110 g, 0.247 mmol)E B.EZWsml 14 (0.091 g, 0.494 mmol) O &
=2 Hgsta, "8sta, 50CE 7Fgetlth. 108 §, EFES Y4A7Ia, gE2dga) A4k (0.2 M
) Atelo] Ewisieltt. 7] & EEEta, TS UIFEREYeez oA FEIY. #{e /7] S5
AGEF oA Adx:A7)a, qdHstar, sHAZT. AAS HPLC AA (30-70% S PHMEYEZL &, 0.1% TFA)Z
3HHE 38 Aol ZAT R FeH= 53519, 712 HPLC AF AIZF = 6.51% (7129 AS-H, 150 x 4.6
mm, 1 mL/% EtOH).

ok oy X
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[0302]
[0303]
[0304]

[0305]

[0306]
[0307]

[0308]
[0309]
[0310]

[0311]

SS90l 10-2406288

LCMS-EST (nz): [M+H] AAA,
CarHopeFaNa0s: 432.14; A& 432.2. "H-NMR (400 MUz, DMSO-d6) & 12.45 (br s,
1H), 10.35 ¢, J = 5.8 He, 1H), 8.44 (s, 1H}, 7.37 {dd, J = 15.2, 8.4 He, 1H}, 7.23 {(m,
1H), 7.05 (dt, J = 1€ Hz, 8.7 Hz, 1H)}, 544 (dd, /= 9.6, 4.0 Hz), 5.09 (br s, 1H), 4.68
(dd, J = 12.8, 4.0 Hz, 1H), 4.59 (br s, 1H), 4.53 {m, 2H), 4.02 {dd, J = 12.6, 9.4 Hz,
1H), 1.93 (brs, 4H), 1.83(d, /=124 Hz, 1H), 1.57 (m, 1H}.

Al 4
3etE 49 Ax

(18,4R)-N-(2,4-T] ZF 2 2 4 )-7-3]
2'14,5]9] kA = [1,2-a] ¥ 2] v -

o} E
H
@/N e Ho |l Py
O F
o OH

-6,8-T]224-3,4,6,8,12,12a- A8 =2 -20-1 4-wW B =] 2] = [ 1

R
~Fhe ohn] =

A 5-(2,4-HEF ezl d7t=n R d)-1-(2,2-H 8| =S5 Ao ’)-3-m H A -4-= -1, 4-H S| =2 9] g -2- 72 5
A olE (1-C, 0.002 mL WEFEEAS TalE 9:1 oAEYEZ ok EAF 0.53 mL 5 0.12 mmol) S oAl EY
EZo|| o]ojA (R)-¥] =g ¥-3-o}7 (0.032 mL, 0. 6 mol) S & AFstPrt. W ZIES wES 2, 90T
2 5.5 Bet ik, WA &, EEES YIFEEWey FEYESR (I $4) Aloldl 2ulssl
. f7] 5 BYs, 755 dE oMHCER EW FE39t. 7 71 T PHERE (F5) 4
oA AZ:A7|AL, AFeaL, FFAAY. IFRES SMHEUEZ (1 nl) Fo &3A17]1 HEU@}U}JH
(0.022 g, 0.12 mmol) 2.2 Hsta, v/lE Fa, 50C= 107 & 7F4dsksitt. vgﬂmlﬂ
22 v gk} Oﬂﬁ}om (3£3}) Atole &Histsitt. f7] S5 sk, 5 UEER
Atk T4 S5 HCl (FA)S ARESte] pH = 12 A, fER2uehs AREsto] ThA % .
NS NaOH (T*é)a ARgEte] pll = 322 2AET, UEFZR2A s AREEte] tA] &R, 3 §7
S FMGEF A Az:A7Ia, odFdeta, sFAZY. AAS HPLC ZAl (10-55% MAEYEH:E, 0.1%
TFAZ 3}HE 45 F5319 ).

of

'H-NMR
(400 MHz, CD;0D-d4) 3 8.42 (s, 1H), 742, {q. J = 7.7 Hz, 1H), 6.99 ~ 6.90 (m, 2H),
5.07 (brs, 1H), 4.73 (br d, J = 10.8 Hz, 1H), 4.62 (s, 2H), 4.51 (br d, J = 12.8 Hz, 1H),

407 (t, J =118 Hz, 1H), 3.4- 3.0 (m, 3H), 2.76 (br d, J = 8.8 Hz, 1H}, 2.15-2.0 {m,
1H), 1.9-1.8 (m, 1H). LCMS-EST" (m/z): [M+H]" AR, CpoHoFNOy: 417.14;
ASA: 4172,

/\1/\] Oﬂ 5

(4R, 12a8)N-(1-(2,4-T) ZF Q2 A SR X 2T )-7-3| =F 4| -4-v| & -6,8-T] % 2-3,4,6,8,12, 12a- A =2
—2H-[1,3] A4 = [3,2-d ] 9] 2] = [ 1, 2-a] 9] 2} -9-7h 2 3 2~ofm] =
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[0312]

[0313]

[0314]

[0315]

[0316]
[0317]

[0318]

[0319]

omn
J
Jm
Qﬂ

10-2406288

Mo o ~o :
o 1A Fai B A~
N \‘Za\mmmbi j
HOL Ay N ‘ DIEA i
\H/"\/ TN N Xy
O o
B-A 5-8 LR
OH O 3
Fe o~ F O j
MgBr, /\\ﬂ" H E\ N'/\\
X fN\ﬁ-/'L\\\\‘/N\/_JZ_\\O/
H
o
5

oAl 1

(4R ,12a8)-7-M| EA|-4-W & -6 8-T] & 4-3 4,6,8,12,12a- A3 =2 -2H-[1,3] L AFA| = [3,2-d] 9] 2] = [1,2-a] 1]
ZH-9-7FE AR (F3A] 5-A)E& W02011/119566°1 7] A€l Hheb o] (3S,11aR)-6-H5A]-3-mE-5,7-1] 52~
2,3,5,7,11,11a-AAS| E 2 SALER[3,2-d] T B [ 1,2-a] T 2} X -8-7t 2 544 2 fARSE Ao R (S)-2-obv] =
ZR2PH-1-88 R)-3-op|efek-1-&2 A3ste] Axsh. W02011/119566> 1 o] o Hx= X
etk CHCly (2 mL) & S7HA 5-A (24.8 mg, 0.080 mmol), 1-(2,4-T&F 2| d)AFEZEZ 2 Fo}Hl HCI
o (5-B, 21.9 mg, 0.107 mmol), = HATU (48 mg, 0.126 mmol)¢] AEMNE F9 Lo wwkalHA N N-T]o]
Aﬁimoﬂﬂow (DIPEA) (0.1 mL, 0.574 mmol)S #H7}8FATh. 30% 3, WkE E3HES oE oA Ho|ER 3F
A3 F 10% A ANEEAF g9 (x1) 2 F3} FA NaHC0; £ (xD)o2 AF3IT. FA BES oE ofA
HolE xDE F&3 5, f7] £8& Foba, 1A= WgSo)A71L, sFAHY. ZFeEss FHZd4 (12 g
Zral)oll ol&] alik, oE ofMElo]E, & ofd olAHO|E F 20% WE-ES AFEE] AA|Ee] (4R,12aS)-N-(1-
(2, 4—E1§$£ 1%) A FRZRE)-T-vFA-4-vE-6,8-T]£42-3,4,6,8,12, 12a- F A8 = 2 -2H-[ 1, 3] SAFA] 2=
[3,2-d]F g2 [1,2-a] 9 g2 -9-7t 2 5 2ol = | L7k 5-C& F5318lH).

L(;:\/ES—E‘;}+ (1?2.//‘2")2 D\’i“’}ﬂk ﬂ]ﬂ‘i], CosHnaFoN-Os: 4()017, f——-l%‘i] 460.2.

(2 mL) & =74 5-C (39 mg, 0.080 mmol) ¥ B2W3lvl1us (42 mg, 0.2282 mmol)e] & Ehol

S 50ColA ugkeRgitk. 1413 $-, 1 N HCI (2 mL)& FH7bskar wkg %%%% T ZoA wwksigivy. A4

< 5 (20 mDE A3 F ANES UIFEEME (x3)02 FEIAL, Fe FEES A (MgS0

DAL, sFAHT. AFRES AAE HPLC°ﬂ o gAste] (4R,12aS)-N-(1- (2 4-UEFo 2 d)AN SR

29)-7-3| =2 A -4-W € -6,8-T] % 4-3,4,6,8,12, 12a-FAE =2 -2H-[ 1, 3] S A 1= [3, 2-d] T 2l = [ 1, 2-a] 9 &}

-9-Ft2H o= $5E 55 TFA Fo=2A4 5313,
TH-NMR (400 MHz, CDCly) § 10.72 (br s, 1H), 8.37 (s, 1H), 7.57 {d, ] = 7.9 Hz, 1H),
6.71-6.81 {m, 2H), 5.23 (dd, J = 5.6 2 4.4 Hz, 1H), 4.9% (br quint, J = ~6.5 Hz, 1H),
426 (dd, J = 13.6 2 44 Hz, 1H), 4.12(dd, J=13.6 2L 5.6 Hz, 1H), 4.00-4.06 (m,
2H), 2.16-2.25 (m, 1H), 1.55 (brdd, J=13.8 2 1.8 Hz, 1H), 1.40 (d, J = 6.8 Hz, 3H),
1.22-131 (o, 4H). PE NMR (376.1 MHz, CDCls) 8 -76.38 (s, 3F), ~111.69 ~ -111.645
(m, 2F). LCMS-ESI" (m/Zz): [M+H]" AR, CuHnFNOs: 446.15; A=)
4462,
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[0320]
[0321]

[0322]

[0323]

[0324]

[0325]
[0326]
[0327]

[0328]

[0329]
[0330]

SS90l 10-2406288

A 6

sh3HE 69 Alx

(IR,45)-N-(2,4-v] ZF Q0 2 2 )-7-3| == A|-6,8-1] S 4-3,4,6,8,12,12a-AALS| = 2 -20-1, 4-W e} =¥ 2 = [1'
2':4,5]19 A= [1,2-a] ¥ 2l v -9-F} 2 5 2 olm| =
G F
./_N\{\N R N S
ARG N A
O OH
6
W 5-(2,4-0FF2HA7IE20lR U )-1-(2,2-T 3 EF A &) -3-H| FEA| -4-F -1 ,4-T 3| =23 2| -2-7} 25
Age]lE (1-C, 0.100 g, 0.243 mmol), (S)-¥=e]d-3-o}71 (0.043 mL, 0.485 mmol) ¥ ¥FHZH (0.067 g,
0.485 mmol)S OMHEVEZ (1.9 mL) 2L oFEA (0.1 ml) o HEA7]2, 90CE 1.5Az7F 9
s, WA 7 3 gg%& BEWslulad4 (0.090 g) o2 Aestal, 50CE 30% <t 7143t
YANZ & EFES YES22H e} 0.2 M HCL Akeld] Fujskitt. 7] &5 83, 755 UE224
o2 oA Tao}‘iiﬂr. ek 771 F& SN EF (F5) oA AxA7|a, Aeta, sFAIAT. AA
4 HPLC AA| (25-50% oFAIEUER: S, 0.1% TFA)Z 335 68 453F3tt.

TH-NMR
(400 MHz, DMSO-ds) & 10.33 (t, J = 6.0 Hz, 1H), 8.44 (s, 1H), 7.48 - 7.32 (m, 1H),
731 —7.15 {m, 1H), 7.14 — 6.97 {m, 1H), 4.86 (d, /= 2.9 Hz, 1H), 4.62 - 4.54 (m, 1H),
452 (d, J= 5.9 Hz, TH), 4.01 (d.J = 13.0 Hz, 1H}, 2.99 - 2.76 (m, 3H), 1.96 — 1 81 (m,
TH), 1.71 — 153 {m, 1H). LOMS-ESI" (m/A): [MHH] AR, CooHioFaNgOy:
41714, 45 2):417.2,

shete 79 A=

(2S,6R)-N-(2,4-T] ZF 2 214 )-9-3]| ==A|-8,10-1] 2 %-3,4,5,6,8,10, 14, 14a-2E} 3| =2 -20-2, 6- 1| E} =3 ]
E[1',2':4,5]19 284 = [2, 1-b][1, 3] §ARA -11-7} 2 5 o] =

mE 5-(2,4-HEFF 2 A 7 2R A)-1-(2,2-1 3| =5 A o ) -3-T| FA| -4~ -1, 4-H 3] 2 9] 2 2Tt =
AdolE (1-C, 0.050 g, 0.121 mmol), (1S,3R)-3-°}W]=AZ2&2HE (0.028 g, 0.243 mmol) F ¥AHZ

)
(0.034 g, 0.243 mmol)S oMHEYEZ (0.95 mL) Sl @EA7IA, 90CE 0.5A12F &2t 7Tt W24
71 3 olAEAF (0.050 mL)S& H7Fsti, EFES 90TE 2A17F Bk AZGsiglt. WA ¥, EFES
B adE (0.044 @) o2 A3k, 50CE 1A17F &<t 71Esiitt. ¥AA 5, A2 2o Bauls)
vl (0.044 )& F7beta, EFES 50TE 158 ¢k Arrdsigink. d7x7 5, £35S tIFaay
g3 0.2 M HCL Afolol]l &ujslsict. 7] & welstil, 755 UIE2uoz A FE300. ek
7] & FAUEF () A dx:A7)a, offstal, FFAIZT. AAE HPLC AA| (40-80% oFHEUE

A& 0.1% TFA)Z 3E 78 F5330.
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[0331]
[0332]
[0333]

[0334]

[0335]
[0336]

[0337]
[0338]
[0339]

[0340]

SS90l 10-2406288

TH-NMR (400 MHz, DMSO-ds) & 12.40 (s, 1H), 10.36 (¢, J =
6.1 Hz, 1H), 845 (s, 1D, 748 ~ 7.29 (m, 1H), 7.31 ~ 7.13 {m, 1H), 7.13 ~ 6.97 (m,
1H), 5.56 (dd, J = 10.0, 4.1 Hz, 1H), 4.70 (dd, /= 12.7, 4.1 Hz, 1H), 4.52 (4, J = 5.5
Hz, 2H), 4.40 — 4.29 (m, 2H), 4.06 (dd, J = 12.5, 10.2 Hz, 1H), 2.46 ~ 2.36 (m, 1H),
1.98 — 1.63 (m, 4H), 1.57 — 1.30 {m, 3H). LCMS-EST" (m/z): [M+H] A%,
CaHpFaNsOs: 446.15; 2 23):446.2.

AAA]e] 8

3}etE 89 A%

(2R,6S)-N-(2,4-T] & F 2 =l 4 )-9-3| =FA]-8,10-T]%4-3,4,5,6,8,10, 14, 14a-E} 3| =2 -20-2, 6- 7| E} =3 2]
E[1',2":4,5]9 84 = [2,1-b][1,3] SAL2A-11-7} 2 B ~o)m| =

8
B 82 HYE T S PHOR (ISRl FRANE U (IR,39)-3-ob A FRAA LS
Ahgate] Azl

'H-NMR
(400 MHz, DMSO-ds) 8 12.40 (s, 1H), 10.36 (1, J = 6.1 Hz, 1H), 8.45 (s, 1H), 7.48 —
7.30 (e, 1H), 7.23 (td, J = 10.6, 2.7 Hz, 1H), 7.05 (td, J = 8.3, 2.3 Hz, 1H), 5.56 (dd, J
= 10.1, 4.1 Hz, 1H), 4.70 (dd, J = 12.8, 3.9 Hz, 1H), 4.52 (d, J = 5.6 Hz, 2H), 4.39 -
427 (m, 2H), 4.06 (dd, J = 12.6, 10.0 Hz, 1H), 2.47 — 2.35 (m, 1H), 2.00 — 1.64 (m,
4H3y, 1.58 — 1.30 (m, 3H). LOCMS-ESI™ (maz): [M+H] AR, CpHFoN;Os:
446.15;, 5 2):446.2.

A

9% 10

33HE 9

)

109] Az

(25,5R,13aS)-N-((R)-1-(4-EF 29 )l & )-8-3| =FA|-7,9-1] £4-2,3,4,5,7,9,13,13a-ZE} S| 52 -2, 5-1]
Ehen g = [1",2" 4,519 &A= [2,1-b][1,3] LA B-10-7} 2 &2 »~olm] = 9 2 (2R,5S,13aR)-N-((R)-1-(4-ZF
2z E)-8-3| =FA-7,9-11 % 4-2,3,4,5,7,9,13,13a-FE}3| = 2-2 5-vl el =T 2] 2 [1',2' 14,5] 9] 2} A] =
[2,1-b][1,3]2A A A -10-Ft 2B »~o}m| = 10
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[0341]
[0342]

[0343]

[0344]
[0345]

[0347]

[0348]
[0349]

[0350]

[0351]

[0352]

SS90l 10-2406288

o = ¥ B
coogre,  choore
R N fa A N D S
\\‘\\ . o e No /’\\F

!
O OH O OH
9 i
.9 /Cii ! 4 O
1 . & o oG 0 . - LO\ELH o -
L T2 : - ;
N OH SN W 2/\ s N AN' Xy
A A A NP L fi*/LH l
Yo PSS NP Oy P
Il b : r r°
~ O O G 0l gp
'Y Q-
(o]
Q H i
H C. X
= & ,O\?/\Nf S 1 5/ by, . \f/\]ﬁ/\ﬁ)\ﬂ e
i 4 N Ny 7
N @ c  FF
oH A \if/Lﬁ/(§Q e \E/ OH
/'\/ O OH s
O waa g 10

1-(2,2- W EA o & ) -5-H| B A -6- (W BA| 7} 2 H Y )4~ -1 4-T] 3| =23 g f-3-7} 2 224 (1-A, 0.500 g,
1.59 mmol)& oFMEYER (6 nl) ol dEA7]a, NN-tjo]AxzzHo|eoelyl (DIPEA) (0.550 mL, 3.17
mmol), (R)-1-(4-ZF 2 23 d)oeto}dl (0.242 mg, 1.74 mmol) 2 HATU (0.661 g, 1.74 mmol)E A 23} t}.
WS E3ES 2417 B9k wnkslar, ofld olMH|o|ES} & Atolo] Hulsgitt. 7] T& wElskal, HCl (10%
F4), T ER (I F4)e2 AlFsta, U ER AolA AxA7|a, s, FFAA 2 R)-HE
1-(2, 2-T W F A ') -5-(1-(4-FF . 2 ) o 7t 2t Y ) -3-H| F A -4~ 2 -1,4-T] 3| E 2 9] | T -2-7} 2 52
o ES F5Ion, ol $4 Al AA §lo] A&ttt

LCMS-EST' (m/2): [MAH] AR, Co HpFNoO5: 43717 8521 437.1.

A 2

R)-HE 1-(2,2-"dEA N E)-5-(1-(4-ZF 2 2o ) o DI 25 A )-3-v A -4-2 -1, 4-U 3| =2 T 2] gl -2~
FIEBAYEE ol AEUEZ (5.7 nl) 2 oFHEAN (0.6 L) Fol| AEA 7|, wWe &£F4F (0.031 oL,
0.477 mmol) 2.2 A3, ZFES wlE wa, 75CE 7Hgeqitt. A &, EFdES WA, F
& Aol AAl glo] AHgskalt):

LOMS-ESE Gn/z): [M+HT AR, CroHpFNoGy: 409,14, 2221 409.0.

A 3

R)-"" 1-(2,2-03| =5 Ao &) -5-(1-(4-ZEF .29 d ) oA DI 28R U )-3-H B A -4-2 41 4-T] 3 =2 7] 2 -
2-Ft2BAYOE (WA 225EHY % EFE 3.6 mL, 0.8 mmol)E oFHNEYUED (3.6 nL) = 3 Astar, Al2~-3-
o A S 2 AEE, HCL 4 (0.219 g, 1.6 mmol) ¥ BAHZE (0.276 g, 2.0 mmol) o= A sIqlth. E3H&E
< "plE =3, 90TCTE 7T, 208 §, vhg =@¥ES WAA7Ia, "HEEREdAEE 1Ol (0.2 M F4)
Abololl Buljstdtl. & EEsta, 4 & UEFREYEoR oA FEIY. @3 {7 F& 279 o}

TFEs SOHEUER (4 nl) Fo dEA7]a, BEYsiviadlg (0.177 g)e2 A8y, =d&s v

2hal, 50CE 7Rk, 102 ¥, vbe e WAATIAL, "dER2dEs) 0CL (0.2 M 574) Akoldl
al FrEvges A FEn. & 771 S SUEF

=

=



[0353]

[0355]

[0356]

[0357]
[0358]
[0359]

[0360]

[0361]

[0362]
[0363]

[0364]

SS90l 10-2406288

sheh= 99 491 LOMS- EST (m/z): [MHI] AREA], CooHasFN3Os: 428.16; AZX]: 428.1. 7]2 HPLC A|F ARt

1l
—
(e}
—

1778 (712 AD-H, 150 x 4.6 mm, 1 mL/¥ EtOH).

'H-NMR (400 MHz, DMSO-ds) 8
1245 (s, 1H), 10.45 (d, J = 7.7 Hz, 1H), 8.40 (s, 1H), 7.37 (dd, 7 = 8.6, 5.6 Hz, 2H),
715 (t, J = 8.9 Hz, 2H), 544 (dd, ./ = 9.5, 4.2 Hz, 1H), 5.17 - 5.04 (m, 2H), 4.73 - 4.62
(m, 15), 4.59 (s, 1H), 4.00 (dd, J = 12.7, 9.5 Hz, 1H), 1.93 (s, 4H), 1.83 (d, ./ = 11.8 Hz,
TH), 1.56 (dt, J = 12.1, 3.4 Hz, 1H), 1.4 (d, J= 6.9 Hz, 3H).

B3 109] 79 LONS-EST (m/z): [M4H]™ A1AER], CollyFNOs: 428.16; A2 428.1. 7] HPLC AlF Al

= 14.061

hin

(e}
A0
(712 AD-H, 150 x 4.6 mm, 1 mL/E EtOH).

Az

'H-NMR (400 MHz, DMSG-ds) &
12.44 (s, 1H), 10.46 (d, ./ = 7.8 Hz, 1H), 8.41 (s, 1H), 7.37 (dd, J = 8.6, 5.6 Hz, 2H),
715 (t, J= 8.9 Hz, 2H), 5.42 (dd, J = 9.6, 4.1 Hz, 1H), 5.18 - 5.02 (m, 2H), 4.67 (dd, J
= 12.8, 4.2 Hz, 1H), 4.59 (s, 1H), 4.02 (dd, .7 = 12.7, 9.6 Hz, 1H), 1.93 (s, 4H), 1.83 (d,
J=12.0 Hz, 1H), 1.57 (dt, J = 13.0, 3.5 Hz, 1H), 1.44 (d, J = 6.9 Hz, 3H).

A 11
st 119 Alx

(25,5R,13a8)-N-((R)-1-(2,4-t] EF 2 29 d) o &)-8-3| =5 A|-7,9-T] &4-2,3,4,5,7,9,13, 13a- S E} 3| =2~
2,5-WEl =B E[1",2" 14,519 2 X = [2,1-b][1, 3] SAA| A -10-7} 2 B »ofm| =

(/ \3/\\\/&
7
F
i
P
\E . /OYO o = F o HO=01 o -
o &)
L™ — o N, T eSO
- \’?/ C SO Ny g A Ay A
O )\ -
t-A O~ g 0N s
@A 3 C/ "\N”‘"\\./h‘r\i"z\g
--------------- 3 H H
N 3y
OH N\ \AO 7 F
~ O OH
L{ cH
NH,
oA 1

1-(2,2-T) | B o & ) -5-H| A -6-(H| ZA| 7} 20 H ) -4-& 4-1 4-T] 3| =20 g P -3-7} 244 (1-A, 0.315 g,
1.00 mmol)& oMAEYEZ (4 mL) ol AEA]7]a, N N-to]iZZHo|dolwl (DIPEA) (0.348 mL, 2.00
mol), (R)-1-(2,4-gZF oz d)d e}yl HCl & (0.213 mg, 1.10 mmol) @ HATU (0.418 g, 1.10 mmol)=E
Aelatdet. ¥ ERES IARE ¢ wntetar, fER a2kt HCl (10% 78) Akelel #HH&O*E} 71
=5 sk, a—EJ*JLLH (M )= AMOPE, A EF dollA dxA7)aL, oistal, sHAA X
R)-#d 5—(1—(2,4—E1%%9?Jﬂ%4_)Oﬂ‘a?}iﬂlﬂ}E"é)—1—(2,2—E1Uﬂ%*1°ﬂ%)—S—Uﬂ%f\l— -8-1,4-1 3 =2 7
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[0365]
[0366]

[0367]

[0368]
[0369]

[0370]

[0371]
[0372]
[0373]

[0374]

[0375]
[0376]

SS=50l 10-2406288

Al AA glo] AFEElT),

e PE DL R

o
B

LOMS-EST (A [MAH] AR, CuHosFalN,O5: 455,16, 2551 455.1.

A 2
R)-"d  5-(1-(2,4-"EF 2o d) a7t 2ut 2 d)-1-(2, 2-t W EA] o & )-3- a1,
U-2-7l2 8o EE olHNEYUER (3.6 nL) 2 oFHEZRF (0.4 ml) Tl degA7]a, wgt &E4F (0.020 m
Doz Agsiitt. £FES "pIE Ha, 75CE 7HEslth. 1647 &, %
Alell AA glo] AH-&-3Fitt.
LOMS-ESE (mz): [MHH] ARER], CoHy FoNyOy: 427,13, 2 21 427.1.

oA 3

(R)-o1E 5-(1-(2,4-0 B % 23l d) o D21 )-1-(2,2-T] 8] £ 2 Ao &) -3-1] 5 4] 4% 21, 4-1] 8] =523
Aul-g-stzRAdele (9 =Pl £ EdEe] Aw, g 0.5 mol)E HMEUEL (2.5 n)= 548

L, (1S,3R)-3-o} = Al E 2 e (0.110 g, 1.09 mmol) 2 ¥HFZHE (0.069 g, 0.50 mmol) o2 A 2]a}it).
EFES wE o, 90CE s, 158 &, v EFRES WA, BEdgielavls (0,184 g)
S A7t kg ERES 50CE FdEelth. 108 ¥, ERES YA, F7e] BEdl ﬂﬂ}mﬂ
BE (0.184 g)o 2 Ak, wE EFES 50CE AZFIstar, 108 Egh ﬂﬂﬁ}%ﬂr WA 5= &
TS fFEade HCl (0.2 M 5774) Abolel Eujsidict. & ®esta, 74 $& HEEZEHATORE o
Al FEST. 3 R %% G ER FolA AxAl7IaL, oFetal, sHAZT. GAE HPLC A A
(30-60% SFHIEHUEZ:E, 0.1% TFAZ 54 3% 112 F53%0.

LOMS-ESTT (nz): [MHH] ARR], CpoHoFoN:Os: 446,15

A= H):446.1. "H-NMR (400 MHz, DMSO-ds) 5 12.46 (s, 1H), 10.53 (d, J = 7.5 Hz,

1H), 8.38 (s, 1H), 7.39 {q, J = 8.5 Hz, 1H), 7.29 — 7.12 (m, 1H), 7.13 — 6.93 (m, 1H),

A4 (dd, J=9.8, 42 Hz, 1H), 5.28 {p, J = 7.3, 6.8 Hz, 1H), 5.09 (s, 1H), 4.66 (dd, J =

13.2, 4.3 Hz, 1H), 4.59 (s, 1H), 3.99 (dd, J = 13.1, 9.6 Hz, 1H), 1.93 (s, 4H), 1.83 (d, J
= 12.4 Hz, 1TH), 1.56 (dt, J= 12.5, 2.9 Hz, 1H), 1.45 (d, J= 6.9 Hz, 3H).

A 12
st 129] A=

(2R,5S,13aR)-N-((R)-1-(2,4-t) ZF 2 29 d )| & )-8-3| =& A]-7,9-1] & 4-2,3,4,5,7,9,13,13a-2E} 5| = 2 -
2 5-HE =T = [1',2":4,5]FHFA%=[2,1-b][1,3] SAA| A -10-F} 2 E 2o} =

) I
O - N
X X
\%/\N /I g !
,N\r{ N - L5 =
O OH
12

shebe 128 shgte 113 AR ez (1S,8R)-3-ot| Al S 2l EE thal (IR,35)-3-olv A S 2k
AF-8-3]
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[0377]
[0378]
[0379]

[0380]

[0381]
[0382]

[0383]
[0384]
[0385]

[0386]

[0387]
[0388]

SS90l 10-2406288

"H-NMR
(400 MHz, DMSO-de) § 12.43 (5, 1H), 10.52 (d, J = 8.2 Hz, 1H), 38 (s, 1H), 7.39 (g,
P84 Hz, TH), 7.28 - 7.12 (m, 1H), 7.11 - 6.97 (m, 1H), 5.41 (dd, J = 10.0, 4.0 Hz,
1H), 5.35 — 5.20 (ro, 1H), 5.08 (s, 1H), 4.65 (dd, J = 13.1, 3.8 Hz, 1H), 4.58 (s, 1H),
401 (dd, J=12.8,9.5 Hz, 1H), 1.92 (s, 4H), 1.83 (d, /= 11.5 Hz, 1H), 1.61 - 1.51 {m,
1H), 144 (d, J = 69 Hz, 3H). LOMS-ESIT (m4) [M+H] ARA,
CoaHpFaN:Os: 446.15;, A= R]:446.1.

&3E 139 Az

(25,5R,13a8)-N-((S)-1-(2,4-t] FF o 2Hd) o &)-8-3| =5 A|-7,9-T] &4-2,3,4,5,7,9,13, 13a-FE} 3| =2~
2,5-MEt=y g E=[1',2":4,5]19 A =[2,1-b][1,3] A A A-10-F} 2 E ~o}n| =

o g F
H §
Ous - li\
i Y AN
\c‘ [/jNT/\\ N\I ﬁ
A o F
O OH

i3

S} E 138 FEE 113 fA1e B2lo®m (R)-1-(2,4-TEF e zHd)detoldl thal (§)-1-(2,4-TZF 2 23
Yol gro}ml & Al-galal Gx] ©d R Baasinladlg (0.184 g)& A& A %33t}

(IR

'H-NMR (400 MHz,
DMSO-ds) & 12.44 (s, 1H), 10.53 (d, /= 7.8 Hz, 1H), 8.39 (s, 1H), 7.39 (g, J = §.5 Hz,
1H), 7.32 = 7.14 (ro, 1¥D, 7.05 (, J = 9.1 Hz, 1H), 5.42 (dd, J = 9.5, 4.2 Hz, 1H), 5.29
(p, J = 6.9 Hz, 1H), 5.00 (s, 1H), 4.65 (dd, J= 12.9, 4.3 Hz, 1), 4.59 (s, 1H), 4.02 (dd,
= 126,98 Hz, 1H), 1.92 (s, 4H), 1.83 (4, /= 12.1 Hz, 1H), 1.61 ~ 1.52 (m, 1H), 1.44
(d, J= 6.9 Hz, 3H). LCMS-EST" (m/z): [M+H] AR, CpHuFoNOs: 446.15;
A &) 4462

Ao 14
st 149] A=

(2R,5S,13aR)-N-((S)-1-(2,4-t)ZF 2 2 ¥ d) o & )-8-3| =& A]-7,9-1] £ 4-2,3,4,5,7,9,13,13a-2E} 5| = 2 -
2,5-mEt =T = [1',2":4,5] 9 24X = [2,1-b][1, 3] SAIA A -10-7} 2 E 2ofH| =

o} F
H
Q. L
« ,if’\’i‘;f HJ\C‘L
- ‘Tr’ o) F
O OH

i4

shehe UE kg 1139 AR BAeR (R)-1-(2,4-HEF 2o ) gobdl tial (5)-1-(2,4-1&F 22
ol gtobil S AR&star (1S,3R)-3-obv| Al Z 2 38hE tiAl (IR,35)-3-otv Al S =R eh&S ARG-sle] A Z8)
ATt
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[0389]
[0390]
[0391]

[0392]

[0393]

[0394]
[0395]

[0396]

[0397]
[0398]

[0399]

SS90l 10-2406288

YHNMR (400 MHz, DMSO-ds) 8 12.46 (s, 1H), 10.53 (d, J = 7.6 Hz, 1), 8.38 (s,
1HY, 7.39 (q, J = 8.6 Hz, 1H), 7.28 - 7.14 (m, 1H), 7.05 (t, /= 8.5 Hz, 1H), 5.44 (dd. J
= 9.8, 3.8 Hz, 1H), 5.28 (p, J = 8.0 Hz, 1H), 5.09 (s, 1H), 4.66 (dd, J = 12.9, 4.0 Hz,
1H), 4.59 (s, 1H), 3.99 (dd, J = 12.5, 9.6 Hz, 1H), 1.93 (s, 4H), 1.83 (d, J = 12.6 Hz,
1H), 1.56 (dt, J = 13.0, 3.3 Hz, 1H), 145 (4, J = 6.9 He, 3H). LCMS-ESI" (m/):
(MAH] AR, CpHpFaNiOs: 446.15; AZR): 446.1.

2 A4 15
&3E 159 Az

(2S,5R,13aS)-N-(4-ZF 2 2l A )-8-3| == A|-7,9-1] 2 4%-2,3,4,5,7,9,13,13a-=E}3| =2 -2, 5-H B} =0 2] =
[1',2":4,5]9]8} A = [2,1-b][1, 3] SA A B -10-F} 2 & 2olu| =

o
¢ N
/O //\ ,/“\r N
\ N1
g
\\. 2 F
OH
is
od
-~ \E G HOLOH y o
NSy o A L )8 w4 2 O N”\\\T/'LOH
O A, NTSCOH @ L,N P
/D A J \.\‘J"' \r O
R
& Gy ol o O
1A s 15.8
o
oA 3 O™ S N R
--------------------- 3 L/ H |
e S ~F
Sl
& OH
15

SPAEVER (36 mL) R ofHEALL (4 nL) Foll AEAT 1-(2,2-HHEA | E )-5-H F A -6-(HEA| 7t 2R ) -
4-2 -1 4-03 =2 g d-3-7} 2224 (1-A, 3.15 g, 10.0 mmol)E& & £FEA (0.195 nl)o=
Agstdtt. EFES 75CE DEkinr. TAIRE RS WA T, -10CAA 32 EoF B3
g, Z EFES 75CE 243 FoF Artdsta, ‘%;121 Al71at, $4& dAlddl GA] glo]l AFE-3sSlTt.

S ¥
by

LCE\@S--ESIF (1‘?1/2}3 {M*HT 75“’:‘1'7_‘], Cw}{quNgO”ri 288.07;@%5‘]3288.],.

A 2

Z 1-(2,2-t3 E5A o g )-5-H A -6-(H FA 7F 2R D )-4-%24-1,4-T S| E2 9] 2| A -3-F} 2525 (DA 125
BHol % E3E9 16.8 mL, W= 4 mmol)S (1S,3R)-3-o}v| A S 2ZHEE (0.809 g, 8 mmol)} 3}ar, oA
EYUEY (16.8 mL)E 3A&tx, eAZ4F (0.553 g, 4 mol)e® A3, @& EIJES 85TE
Zbdstar, 158 Sk wyksta, F9 52 YZA 7|3, F7FE 16417 B¢k wakskedtt. HCL (50 ml, 0.2M
FAE FHrbstar, 9 G4 gas tEEadgos 33 FE3PY. &I F7IRE S EE A
AxAI713L, AFetar, A A Z FHFAZAT. o] & 24E& HEERERMY/ILAo 2Ry JAAAA 54 F3

A 15-BE Hlol A4 Bz FE3H9

o
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[0400]
[0401]

[0402]

[0403]
[0404]
[0405]

[0406]

[0407]
[0408]

[0409]
[0410]
[0411]

[0412]

SS90l 10-2406288

TH-NMR (400 MHz, DMSO-
de) 5 8.72 (s, 1H), 5.42 (dd, J = 9.6, 4.1 Hz, 1H), 5.09 (s, 1H), 4.72 (dd, J = 13.0, 3.7
Hz, 1H), 4.57 (s, 1H), 4.09 (dd, J = 12.5, 9.6 Hz, 1H), 3.83 (s, 3H), 1.92 (s, 3H), 1.78
(m, 2H), 1.62 — 147 (m, 1H). LOMS-EST" (n/2): [M+H]" AR, CisHiNOg:
32111453212,

A 3

1A 15-B (0.040 g, 0.125 mmol) ¥ (4-FF =2 d)ugtelrl (0.017 g, 0.137 mmol) S oMHEYEZ (1
ml) ol #EA7IaL, N N-te]az2deedolyl (DIPEA) (0.033 mL, 0.187 mmol) %! HATU (0.052 g, 0.137
mmol) 2 A g|stdth. 30% FoF wHke & wkg FHE-S B 2vlslul a4 (0.046 g, 0.25 mmol) o2 A&}
i, 50CE 7hdskleh. 108 §, W EFES YAAI7IAL, HCL (2 oL, 10% 4)2 A, HE §,
AAEE oFsta, HCL (10% +4) 2 22 A3, AAEe AAE HPLC AA  (20-65%
SMHNEVEZ:E 0.1% TFAZ 537 3 1

TH-NMR (400 MHz, DMSO-ds) 8 12.44
(s, 1H), 10.36 {t, J = 6.0 Hz, 1H), 8.46 (s, 1H), 7.37 - 7.28 (m, 2H), 7.19 - 7.09 (m,
2H), 5.43 (dd, J= 9.6, 4.0 Hz, 1H), 5.08 (s, 1H), 4.68 (dd, /= 12.8, 4.1 Hz, 1H), 4.59
(s, 1H), 4.58 — 4.42 (m, 3H), 4.02 (dd, J = 12.7, 9.6 Hz, 1H), 1.92 (s, SH), 1.83 (d, J =
12.2 Hz, 1H), 1.56 (dt, /= 12.0, 3.4 Hz, 1H). LOCMS-ESI" (maz): [M+H]" A2,
CoHuFN;Os: 414,15, 05214142,

AAld 16

335 169 Ax

(2S,5R,13aS)-N-(2,3-t)ZF . 2l A )-8-3| == A|-7,9-1] =2 4%-2,3,4,5,7,9,13,13a-=E} 3| = 2 -2, 5-v| B} = 1] €]
=[1',2":4,5]9 A =[2,1-b][1, 3] SAA B -10-7} 2 & 2oln| =

\ \’L\”/{?\) /\©

o
16

33 16S 3E 159 §AF8 oz U-ZFE 2T )byl Al (2,3-TZF e 23 d)wEeln s A}

"H-NMR
(400 MHz, DMSO-ds) 8 1246 (s, 1H), 10.41 (¢, J = 6.1 Hz, 1H), 8.45 (s, 1H), 7.43
7.25 {m, 1H), 7.25 — 7.05 (m, 2H), 5.44 (dd, /= 9.5, 3.9 Hz, 1H), 5.09 (s, 1H), 4,68 (dd,
J= 128, 4.0 Hz, 1H), 4.65 — 4.53 {(m, 3H), 4.02 (dd, 7 = 12.7, 9.8 Hz, 1H), 3.56 (s, 1H),
1.93 (s, 4H), 183 (d, /= 11.9 Hz, 1H), 1.57 (dt, J = 11.5, 3.0 Hz, 1H). LCMS-ESI
(mzy, [MAHT AR, CoHpeFaNQs: 432,14, 2 %] 4322

g3E 179 Az

(2S,5R,13aS)-N-(4-F 2 2-2-ZF 0 2
) E[1,2":4,5]9 &A% [2,1-b][1,3] S AR A -10-7} 2 & »oln] =

i3
T
¢
ol
[
>
~
©
v
o
B
0
w
-~
o
n
L
=
o
=
o
7
o
Suj
It
it
Do
3
=)
Suj
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[0413]

[0414]

[0415]
[0416]
[0417]

[0418]

[0419]
[0420]

[0421]
[0422]
[0423]

[0424]

SS90l 10-2406288

- .
O N ,B\N EN
\\\”N / :lo ) | ey
O OH

17

S3HE 178 35E 159 AR WAew (-FRedd)deelyl il (4-FER2-2-ZF2vd) v gkl
KR

'H-
NMR (400 MHz, DMSO-ds) & 12.46 (s, 1H), 10.45 — 10.29 (m, 1H), 8.44 (s, 1H), 7.42
(dd, /= 10.0, 2.0 Hz, 1H), 7.33 (¢, /= 8.1 Hz, 1H), 7.26 (dd, /= 8.4, 1.8 Hz, 1H), 5.50
~5.38 (m, 1H), 5.09 (s, 1H), 4.68 (dd, /= 13.0, 4.0 Hz, 1H), 4.59 (s, 1H), 4.54 (m, 2H),
4.02 (dd, J = 12.8, 9.7 Hz, 1H), 1.93 (s, 4H), 1.83 (d, J = 12.0 Hz, 1H), 1.57 (dt, J =
11.9, 3.4 Hz, 1H). LOCMS-EST (m/2): [M+H]" ARR), CyHpCIFNOs: 448.11;
AZX): 4482,

Ao 18
3EE 189 Ax
(2S,5R,13a8)-N-(3,4-0) &F 2. 2l A )-8-3| =FA]-7,9-T] £ 4-2,3,4,5,7,9,13, 13a-= E} 3| = 2-2, 5-v B} .= 5] 2]
E[1',2":4,5]9 A =[2,1-b][1,3] A A B-10-7} 2 & ~oln| =
H 8
/O\V\N/ilkﬁx\ﬁf\\\{%"
LA A
o OH
i8

33HE 18S e 159 §AFE o m U-ZFE 2Tyl Al (3,4-TZF o 23 d)wEeln S A}

TH-NMR

(400 MHz, DMSO-dy) 8 12.46 (s, 1H), 10.51 — 10.27 (m, 1H), 8.46 (s, 1H), 7.50 - 7.23

(m, 2H), 7.23 - 7.03 {m, 1H), 544 (dd, J = 9.5, 3.6 Hz, 1H), 5.09 (s, 1H), 4.75 - 4.63

(m, 1H}, 4.60 (s, 1H), 4.57 — 4,44 (m, 2H}, 4.02 (dd, /= 12.6, 9.8 Hz, 1H), 1.93 (s, 4H),

1.83 (d, J=12.0 Hz, 1H), 1.57 (dt, J = 12.0, 3.4 Hz, 1H). LCMS-ESI" (m/2): [M+H]"
ARA, CpHpFN;Os: 43214, 2 2: 4322,

2 A4 19
&3E 199 A=z

(IR,58)-N-(2,4-T] ZF ¢ 2l )-8-3] =& A]-7 9-1]%4-2 3,4,5,7,9,13, 13a-S EF8] =2 -1, 5-w eh 0] 2] 2 [ 17
2':4, 519 244 = [1,2-a] [1,3] t] oA A -10-7F 2 5 20| =
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[0425]

[0426]
[0427]

[0428]

[0429]
[0430]
[0431]

[0432]

[0433]

[0434]
[0435]

[0436]

SS90l 10-2406288

G F
N y
e
\TJN &\T ) P E
O OH
i%
i
HON R i | [\leH el 1 i
R N”\@\ il . & S O NY"‘N”\ JLN” A
'/O\T{*ﬁIo Aol . T, > NN \/L:L U "/N\ﬁ/l\g;ﬁ i \L A
O O Oy, O OH 4
o 19-4
A1 82
HE 5-(2,4-HEF e 2l d7t2m R d)-1-(2,2-t 3| =5 A o & )-3-H| FA]-4-5 41 4-T s =2 9| g d-2- 7 =2 5

A olE (1-C, 97.5 mg, 0.236 mmol)= oIAEYER (1.9 mL), o}AEAF (0.1 mL), EAFZE (145 mg, 1.05
mmol), ® (S)-¥Hggl-3-0o}7 ys=2FZ2to]= (82 mg, 0.472 mmol)E X Z3FAt}t. whHe E3ES WHEs)
aL, 90C=E Zhdsklth. 60 F, vbE ERES WAATIAL, dst dEERE Afe]
e HERRdugcr 33 FEIa, T fU AES ’%LS}F’— MgSOs ZdellA

PN
%
b
2
o
2L
E

EEZAATY. Z AANES olHEYUED (2 nl) 29 L3472, 22ushl a4 (89.1 mg, 0.48 mmol)S &

Zbatdeh. E3ES ADEet, 50CE Mgkt 90% 3, vk E3ES 0.2M HCL(FA) ~5 nLE AA st
i, pH—g— ~10082 A, 952 A, DOMCE 33 FZ&%tt. HPLC AA| (HAEYEZ-—:E, 0.1%
M

TH-NMR (400 MHz, 22232 -d) 51043 (t. ] =59 Hz, 1H), 8.43 (s,

1H), 7.39 - 7.30 (m, 1H), 6.81 (g, J = 8.1 Hz, 2H), 489 (dd, I = 11.6, 3.8 Hz, 1H), 4.69
(s, 1H), 4.64 (d, ] = 5.8 Hz, 2H), 4.26 (dd, J = 12.6, 3.8 Hz, 1H), 3.91 (t, T = 12.1 Hz,
1H), 3.20 - 3.10 (m, 2H), 3.06 (s, 2H), 2.14 — 2.02 (m, 1H), 1.96 - 1.81 (m, 2H), 1.81 ~
1.70 (m, 1H). LCMS-EST (m/a): [IM+H]" ARER], CyHyFaNOy: 431.15; A& X
431.2.

A Aldl 20

sHHE 209 A%

(18,5R)-N-(2,4-) ZF e 2l & )-8-3| =FA|-7,9-1]%2-2,3,4,5,7,9,13, 132~ 8] =2 -1, 5-v g} =9 2] = [ 1
2':4,5]9 2 A = [1,2-a] [1,3]H o} A A -10-7} 2 E 2olu] =

¢ F
N
(tssane!
G OH
20
b
N\
H\\/OH ]
znv . /\\ifiN/\/i\ MgB, N /\ -~ ,»I ~ f;
\Cj\ Bat0s ﬁ/ \ﬂ/\ j\F &/ ’ Loi E«’
o oo (H
11‘ 20-A «
@A 1R 2

He 5-(2,4-"HEF o2l drtEn e d)-1-(2,2-H 3| =5 Ao ’)-3-1 F A -4-F -1, 4-H 3| =2 g -2-7 2
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[0437]
[0438]
[0439]

[0440]

[0441]

[0442]
[0443]

[0444]

SS90l 10-2406288

A olE (1-C, 103.3 mg. 0.25 mmol)S OoFAEUED (1.9 mL), oFAEA (0.1 nL), BHFZE (159.8 mg.
1.16 mmol), % (R)-¥sed-3-o}0 t3=zI2elo|= (90 mg, 0.52 mol)® Azlstdct, w-S
AN 713, et YRRk Aleld] Bttt

sk, 90CE 7hEsklch. 408 ¥, W EFES
2 ?};Lah, NgSOs el AxA7]aL, ofxstal, 55

F4 g vzdges 38 Rk, ¢¥ 47 4

o o;

A 2 AdEE oHEYER (2 ml) Fell &3A7]a, BEwsieadls (96.5 mg, 0.52 mol)& FH7Hs)
Ak, EF=S AEEsL, 50CE Ay, 80% ¥, WS E¥ES 0.2 HCl (4) ~5 mLE AA st
pIE ~102 A, JF=E gAMsta, DN 33 FE8Arh. HPLC A (SHHEUEL: &, 0.1% TFA)i

"H-NMR (400 MHz, DMSO-dg) 8 10.35 (t, T = 6.0 Hz, 1H), 8.48 (s,
1H), 7.45 - 7.33 (m, 1H), 7.29 - 7.18 (m, 1H), 7.05 (td, J=$.5, 2.4 Hz, 1H), 5.06 (dd, J
=114, 3.5 Hz, 1H), 4.56 — 447 (m, 3H), 4.44 (5, 1H), 4.05 (&, J = 11.8 Hz, 1H), 3.07 -
2.89 (m, 4H), 1.85 — 1.73 (m, 3H), 1.54 — 1.46 (m, 1H). LCMS-EST' (m/z): [M+H]
ARR|, CoFipoFaNOy: 431,15, 85 2]:431.2,

AAld 21

3158 219 A%

(25,5R,13a8)-N-((S)-1-(4-FF .29 d) o & )-8-3| =FA|-7,9-1] §4-2,3,4,5,7,9,13, 13a-SE} 3| =2 -2, 5-1]
Eev] g 210,214, 5]9] 2k A =2, 1-b] [1,3] S AA| B -10-7} 2 B ~olm] =

o \
N/ﬁ/kﬁ/\E\j\ \HZ 0\/\ N /l; L:l\ MgBr, ,D\r N { j\
g i H

O Sy F~e KoU0; \\ “/N\ﬂ J\/ \\k L A ¢

& r'\
I~ 21-8 = ‘N 1

(S)-ME 1-(2,2-03| =2 A E)-5-(1-(4-ZF L 29 d) ol D7 22U )-3- W HEA]-4-2 -1, 4-U] 3| =2 2] -
2-FF2EAFHOIE (21-A, 1 mL, 19:1 oM EYUEH o}y EA F 0.23 M €9, AArd 92FE (R)-"E 1-
(2,2-Y3 EZ A" )-5-(1-(4-EF 29 d ) o D72t R Y)-3-H FA-4-& 4-1 4-T] 3| =2 d g d-2-7t 2 54
ﬂﬂﬂE 9-Aoll w&} (R)-1-(4-ZEFL2Fd)olgtoldl il (9)-1-(4-ZEF L 2ud)ol|etolql & A1-§3te] A|zxH)

Z (1S,3R)-3-otr| A Z2HE-S (62 mg, 0.61 mmol) F EAZH ( g, 0.25 mmol)C® Agagdrt. §-e

A3k, 90CE 7FE3atch. 608 3, wE E3dES YAy

ko)

%?}f}%% , A5 gFzang Alojo] &
WHth, 4 e UZmedeon 35 23, 4@ 471 42 Feha, g0, FolA AEA7II, o3}
sha, FEART. = APES oMHIEUER (2 0l) Foll &alA7]aL, BERsivtavls (74 ng, 0.4 mmol)S
Arbeie. Ed=s A”esta, 50CE Zpdsklit. 1008 ‘i}% EFES 0.2 HCl (A=
ARSI, 42 3Asta, DOMeRE 33 3319 tt. HPLC AAl (oFHMEYUEZ:E 0.1% TFA)Z 33E 218
S5
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[0445]
[0446]
[0447]

[0448]

[0449]

[0450]
[0451]

[0452]

[0453]
[0454]

[0455]

[0456]

SS90l 10-2406288

TH-NMR (400 MHz, DMSO-dg) 8 12.42 (br s, 1H), 10.45 (d, J
=7.9 Hz, 1H), 8.40 (s, 1H), 736 (dd, 1 = 8.6, 5.5 Hz, 2H), 7.14 (1, ] = 8.9 Hz, 2H), 5.42
(dd, J=9.6, 4.2 Hz, 1H), 5.15 — 5.04 (m, 2H), 4.72 — 4.55 {m, 2H), 4.02 (dd, T = 127,
9.7 Hz, 1H), 1.97 — 1.89 (m, 4H), 1.82 (d, J = 12.2 Hz, 1H), 1.56 (dt, = 11.9, 3.3 Hz,
1H), 1.43 (d, T = 6.9 Hz, 3H). LCMS-EST" (m/2): [MAH]" A2, CpHyFN:Os:
428,16, 02 ): 428 1.

A 22
sH3hE 229 Az

(2R,5S,13aR)-N-((S)-1-(4-FF .2 d) & )-8-3| =FA|-7,9-1] §4-2,3,4,5,7,9,13, 13a-SE} 3| =2 -2, 5-1]
By =[1',2":4,5]9 R =[2,1-b][1, 3] ZAA| B -10-7} 2B ~olu| =

¢holes,

0 OH
22
OH
HO\/OH s L
i i 1 N, H g 1 MgBr,
\N"f‘r«’ D et S ? N j\/\
Ay J\\/ ~ W\;\F HaC0s (;}/N A J;O " E, @j/ -
O O [N
1A 22-A
9A 1 =2
(S)-dWd 1-(2,2-H3| =FAd " )-5-(1-(4-&F &iﬂ]é)ﬂ]ﬁ‘ﬂeﬂk‘“‘ —HEA-4-K4-1,4-T] 8| B2 T -
2-7F2EA Y olE (21-A, 1 mL, 19:1 oMAIEYEH SIAEA 5 0.23 M %0 )S (1R,3S)-3-o}ln| A F 2 A EHS
S ES WEEA, 90CE 7

(52 mg, 0.51 mmol) % BFFZE (31 mg, 0.22 mmol)oi Ay stEct. W
ke B8-S WA A, A5 YRR Atold Eujsdit. A4 AL tEFEa
g f7] s Febar, MgS0, BellA HxAl7|aL, oFstal, 5%
SMAEYUEZ (2 nl) Foll €aA17]1, BRERIsvlauv¢ (91 mg, 0.49 mmol) S F7IsIith. &S AUy
stal, 50C=E 7kdeklth. 1008 5, ¥k EFES 0.2M HCI(A) 2 213
3] F&35d. HPLC GAl (HAEYEZ &, 0.1% TFAZ 33HE 225 56}911:}

33Tk, 60

TH-NMR (400 MHz, DMSO-de) & 12.44 (br 5, 1H), 1045 (d, I =77
Hz, 1FD), 8.39 (s, 1H), 7.36 (dd, T= 8.5, 5.6 Hz, 2H), 7.14 (t, I = 8.9 Hz, 2H), 5.43 (dd, J
= 9.6, 4.0 Hez, 1H), 5.15 — 5.06 (m, 2H), 4.66 (dd, J = 12.8, 3.9 Hz, 1H), 4.58 (s, 1H),
399 (dd, I = 12.6, 9.5 Hz, 1H), 1.93 (s, 4H), 1.82 (d, I = 12.0 Hz, 1HD), 1.56 (dt, ] =
12.0, 3.0 Hz, 1H), 1.44 (d, J = 6.9 Hz, 3H). LOMS-ESIT (m/s): [M+H] A2,
CyrHoFN:Os: 42816, A5 %1 4281

AN 23
33E 239 Az

(2S,5R,13aS)-N-(2-ZF 2 =Wl A )-8-3| =FA]-7,9-U] 4-2,3,4,5,7,9,13,13a-ZEF3| = 2 -2 5-v|E} =T 2] =
[1',2':4,5]9) 2} =[2,1-b][1,3] A A A -10-7} 2 5F 2on| =
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[0457]

[0458]
[0459]

[0460]

[0461]
[0462]
[0463]

[0464]

[0465]

SS90l 10-2406288

&)

ol N
SN TS
\;"N N OHFQ

)

OH
23
HZN/\/j .
ol | 9]

H | LA - H i
c‘E/O\T"/\N/\ }LOH _P____&, “CY\N R J\ﬁ/j\/\j
\‘:\M.N AN HATU, DIEA \ N Aty | g

i S O~
e 15-B ¢ N~ 23-A

H o

MgRr, ) O\'r/\\ N )"\Nf PN
"""""""""""" »’\( N i H i
Ny o e
C OH
23
912

15-B (41 mg, 0.13 mmol)E oMEUEZ (1 nl), (2-ZFez2dd)wekolql (17 mg, 0.14 mmol), HATU (67
mg, 0.18 mmol), @ N N-tje]iAZzdo|do}ql (DIPEA) (24 mg, 0.19 mmol) o2 Agart. whg ZFES
Ao A 1AZE Fot wukela, Ha2wavuladld (47 mg, 0.26 mmol)S H7ISIAT. EFES WHsla, 50C
2 4. 608 F, vke EFES 0.2M ICl (AR AFsta, 942 gAsta, DINCR 33 FE3H3
. HPLC Al (FHEVEZ: &, 0.1% TFAZ 3% 23S $53130).

H-
NMR (400 MHz, Z2232-d) 5 10.42 (s, 1H), 8.34 (s, 1H), 7.36 (t, I = 7.9 Hz, 1H),
724 — 717 (m, 1H), 7.12 ~ 6.97 (m, 2H), 5.40 - 5.32 (m, 1H), 5.29{t, } = 3.5 Hz, 1H),
4.67 (s, 3H), 4.28 — 4.20 (m, 1H), 4.06 — 3.95 (m, 1H), 2.20 — 1.96 (m, 4H), 1.95 - 1.84
(m, 1H), 1.59 (dt, J = 124, 3.3 Hz, 1H). LCMS-ESY" (m/z): [M+H] A2,
CoHooFNOs: 414 15,45 %): 414 2.

AN o] 24
e o A%

(2S,5R,13aS)-N-(3,5-t) & F . 2l A )-8-3| == A|-7,9-1]%4%-2,3,4,5,7,9,13,13a-=E} 3| =22, 5-v|E} 1] €]
©[1',2':4,5] 924 [2,1-b][1,3] 3 AMM 10-7} 22 o] =

H
/O\/W\N/\\/U\ N AR
LT

e
O
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SS90l 10-2406288

F
A \
O\, OH i~ N/\
N HATU, DHEA

0\ 158 ON 2aa
H 2
MgBr, ST S T T
NN \/\\Z H lj
D I A
[0466] ”‘4
[0467] A1 22
[0468] 15-B (44 mg, 0.14 mmol)E oA EYUEZ (1 ml), (3,5-tyZFoZdd)mgroldl (32 mg, 0.23 mmol), HATU
(54 mg, 0.14 mmol), ¥ N,N-Tjo]AZz2Hodo}ql (37 mg, 0.29 mmol)C. & Z]g]stHTE. HEE ESES A2
oA 1A17F E¢F WRkEla, BE ﬁu}zlﬂg (57 mg, 0.31 mmol)& H7FSIT. EFEES YH3kaL, 50C=E
Zkdardlth. 60 %, "bg EFES 0.2M HCl (74)= AAstar, = g4stal, DMe.= 33] 383t
HPLC A (oPHMEUEH: &, 0.1 TFA)E 3 E 245 539
H-
NMR (400 MHz, Z=2232-d)5 10.39 (s, 1H), 8.42 (s, IH), 6.82 (d, J = 7.9 Hz, 2H),
6.65 (t, = 8.8 Hz, 1H), 5.38(d, J=7.7 Hz, 1H), 5.28 (s, 1H), 4.78 — 4.41 (m, 3H), 4.32
{(d, J =121 Hz, 1H), 402 (t, J = 10.9 Hz, 13}, 2.30 — 1.97 (m, 4H), 1.97 — 1.81 (m,
1H), 1.59 (d, J = 123 Hz, 1H). LCMS-EST" (ma): [M+H] AR,
N3Os: 432,14, 8 %K) 432.2.
[0469] szf{mr Nso 432 14, X] 432
[0470] A Ao 25
[0471] 3}3HE 259 A=
[0472] (2S,5R,13a8)-N-(4-EF Q. 2 -3-(EgEF 2w d )M A )-8-3| =FA|-7,9-T] 5 4-2,3,4,5,7,9,13, 13a-SE}3| =
2-2,5-wEeg =12 :4,5]19 A =[2,1-b][1,3] SAIA A-10-7} 2 & »~oflu| =
o}
O\’/\N/\)LN/ =E ™
wr”\/‘\ o
CFy
25
[0473]
H o i .y
Ny NOH -
\ :(YJ\X} HATU DIEA \\Q/\f /\L\ /\O\
© O s O N 5.
MgSrn e /I
’\Q\F
[0474]
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[0475]

[0476]

[0477]
[0478]
[0479]

[0480]

[0481]

[0482]
[0483]

[0484]

SS90l 10-2406288

oA 122

15-B (43 mg, 0.13 mmol)Z oMHEYEZ (1 mL), (U-Z2FL2-3-(EgZFozdd)dd)reeld (29 mg,
0.15 mmol), HATU (62 mg, 0.16 mmol), = N N-Tjo]AZ 2 e}yl (26 mg, 0.20 mmol) o2 A2, ®h
S EFES Ao 1A FoF wWsta, BEseladlg (62 mg, 0.34 mmol)S H7bEdT. EFES W
B3tal, 50CE 7HE8kdt. 60% 5, whs EIES 0.2M HCI(SFA)E AAsta, d42 343k, DINSZ 3
3] FE3%th. HPLC AAl (PAEYEZ: &, 0.1% TFA 2 83HE 255 F53130t).
1H-

NMR (400 MHz, 22X E.d) 3 10.44 (s, 1H), 829 (s, 1H), 7.56 — 7.38 (m, 2H),

7.06 {t, } = 9.2 Hz, 1H), 5.30 (dd, J = 9.3, 3.5 Hz, 1H), 5.21 (s, 1H), 4.65 — 4.45 (m,

3H), 4.21 (dd, T = 12.8, 3.4 Hz, 1H), 3.95(dd, J= 124, 9.7 Hz, 1H), 2.11 — 1.89 (m,

4H), 1.89 — 1.74 (m, 1H), 1.53 (dt, J = 124, 3.2 Hz, 1H). LOCMS-EST™ (m/a): [M+H]

AR, CooHioFiN3O5: 482,14, 22 %): 4822,

shekE 269 A=

(25,5R,13a8)-N-(4-F 2 2-3-FF =Wl A )-8-3| =FA]-7,9-1] $4-2,3,4,5,7,9,13, 132~ E} 3| =2 -2 5-v €}
= E[1,2":4,5]9 A %= [2,1-b][1,3]SAA A -10-7} 25 2oln| =

. o
\Cﬁ/’\l\i/\\\\\( OH L/ ’\ /\ /Ll
W NN@ HATU DIEA \ ol

; (5
¢ G5 15-8 264

MgBr E/\r/\,\‘ N /\@\

A1 22

15-B (41 mg, 0.13 mmol)E oMAIEYEH (1 mL), 4-F2=2-3-ZF=Z9d)dekoldl (40 mg, 0.25 mmol),
HATU (60 mg, 0.16 mmol), = N N-tjo]iAZ&Fo|golwl (28 mg, 0.22 mmol) O & ﬂal—s}fﬂu} g EdES
Ao A 1AZF ot mwtata, BEWSelIYg (48 mg, 0.26 mmol)S F7FSIFY. E2FES Wi, 50T
2 7tk 60 3, k3 ZIES 0.2M HCl (A2 AAsta, d5=2 348k, DCMP_ 33 F=32
ok HPLC AAl (PHEUE™:E, 0.1% TFA R S8 265 53191t}
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[0485]
[0486]
[0487]

[0489]

[0490]

[0491]
[0492]

[0493]

[0494]

SS90l 10-2406288

NMR (400 MHz, 22232-d) 5 1041 (s, 1H), 8.30 (s, 1H), 7.24 (, ] = 6.1 Hz, 1H),

7.13 — 6.90 (m, 2H), 5.30 (dd, J = 9.1, 3.2 Hz, 1H), 5.22 (s, 1H), 4.61 (s, 1H), 4.51 (s,

2H3, 4.20 (d, ] = 9.4 Hz, 1H), 3.95 (d, T = 12.0 Hz, 1), 2.11 — 1.90 (m, 4H), 1.90 -

176 (m, 1H), 1.53 (4, J = 122 Hz, 1H). LOCMS-ESI' (m/4): [M+H] A4,
CoHioCIFN:Os: 44811, 45 51 448 2.

AR 27
shekE 279 A=

(28,5R)-N-(1-(2,4-0) ZF 2 2] AN FEZEH)-8-3| EFA]-7,9-T] 2 4-2 3,4,5,7,9,13,13a-2 E} 3| =2 -
2,5-mEt =2 = [1',2":4,5] 9 24X = [2,1-b][1, 3] SAIA A -10-7} 2 E 2ofH| =

Q F
fﬁ”f}*ﬁfﬁ%
A NSty T S

\(J;/\\(()H

27

/ \\,/ S
+ N _HATU /IIL H
DEFA P
BN
27-A o
HO OH
HOw, /7‘\NH«
(27D
o MSOH_ ) ( )
Ma,N AcOH J\Y //\ T
O~ 27-C

O F E

o

\/

i\]/\m/‘\v)J\E O MyBr, D%N’i/u\ O

Ao Njgj\\j)A\o F A N‘n/‘\\*“( o F g
¢ O OH

™ ogrE 27

oA 1

CHCly (20 mL) & S}e+E 1-A (1.004 g, 3.19 mmol), oF¥l 27-A (688 mg, 3.35 mmol), B HATU (1.453 g 3.82

0C ZollA awkalaA NN-tlo]xZ2Hojdolvl (DIPEA) (2 mL, 11.48 mmol)& #7138k}

o opAlHlo|ER B4stal, = (x 2)2 AlHSIH.

S #otar, A (NaS0)A71aL, sFARY. Tt

=& FHEUA (120 ¢ 2=l o8 Sz Sit-od ofAEo]ES Abgate] AASAY. Fa d4
EEANA AdE 27-B 1.082 g (730 F5AG.  Fa daE FF 5, wFATAL, w5 &

_]

g
FEs (Ll ol &sir7]ar, dF =84 245 ofdsiiltt. o3es #5AA F7ke] 4= 27-B 361

LOCMS-EST” (n/z): [MHH] AR, CpHosFoNo0Oy: 46716, 251 467.1.
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[0495]

[0496]

[0497]

[0498]
[0499]

[0500]

[0501]
[0502]
[0503]

[0504]

[0505]

SS90l 10-2406288

oA 2 23

3gE 27-B (81 mg, 0.174 mmol)E 294 ofMEYER (22 nl), AcOH (2 mL), Z wHE&EE2F (0.14 L,
2.16 mmol)2] E3E (1 mL) Foll &3lA7]a, FAE &AES 65ColA 20417 &5 wHklSITE,

ARE gHS Aeor WZAIZl F olu|n=2F 27-D (50 mg, @HAIE], 0.363 mmol), KsCO; (50 mg, 0.362

_
_F?S

Q ol oﬂ x47}.——0‘}_OMﬂT;1_' /\ﬂ/HE §3LEU 65C Zoﬂ/ﬂ ]/\]7|— Eo[- H}-O}_Oﬂ];}
5

-

mmol), H oPAEYEZ (2 mlL)S&
Elass %’%L%a Aeoz WZAZl 3 o]AS 1 N HCL (~2 mL)E A EA7)aL, & (-8 nl)E 3|48}, CHCl,

(x 3R F=3A. T3 FEFES Ax NaS0A 7L, FFA7132, SFHZH A o8] AAste 335 27-

YH-NMR (400 MHz, CDCls) 8
10.53 (s, 1H), 8.25 (s, 1H), 7.60 (td, J = 8.5, 6.5 Hz, 1H), 6.85 — 6.57 (m, 2FD), 5.33 (br,
1H), 5.26 (dd, J = 9.6, 3.9 Hz, 1H), 4.60 (t, /= 3.0 Hz, 1H), 4.18 ~ 4.06 (m, 1H), 4.01
(s, 3H), 3.92(dd, J = 12.7, 9.6 Hz, 1H) , 2.11 ~ 1.91 (m, 4H), 1.88 — 1.71 (m, 1H), 1.60
~ 149 (m, 1H), 1.31 - 1.10 (m, 4H). F-NMR (376.1 MHz, CDCl3) 3 -111.80 (g, J =
88 Hz, 1F), -112.05 (p, J = 7.9 Hz, 1F). LCMS-EST' (m/2): [MHH] A2,
CogthayFsN:0s: 472.17; AE):472.1.

oA 4
MeCN (3 mL) = 3}3+E 27-E (67 mg, 0.142 mmol) 2 MgBr, (66 mg, 0.358 mmol)¢] E3ES 50CoA 308 =

FES B (~30 mL) 2 A T AHES
HPLCOll <f3l “d A

oF wWRkEla, 0CE YZAZl 3, 1 N HCl (3 mL)2 HF3g. =
CHCL, (x )& FEsta, &3 FE2ES A% (NaS0)AI7)3L, FFAAT. BAAES BAE

star, BANRANA AARE 278 EYEFLRNEAT S 111 EFERA F5EIGIT.
"H-NMR
(400 MHz, CDCL) 8 10.70 (s, 1H), 8.35 (s, 1H), 7.57 (g, J = 8.2 Hz, 1H), 6.91 - 6.56
(m, 2H), 5.31 (dt, J = 14.3, 4.0 Hz, 2H), 4.68 (s, 1H), 4.22 (dd, J = 13.2, 3.9 Hz, 1H),
3.99 (dd, J = 12.8, 9.3 Hz, 1H), 2.28 — 1.96 (m, 5H), 1.88 (ddt, J = 12.1, 8.6, 3.7 Hz,
1H), 171~ 1.49 (m, 1H), 1.38 - 1.11 (m, 4H). PF-NMR (376.1 MHz, CDCl) 8 -76.37
(s, 3F), -1116 ~ -111.75 (m, 2F). LOCMS-ESI" (w4 [M+H] A=A,

CosHnFoNaOs: 45815, 45X 458 1.

2 Ao 28
3gHE 289 A%

(28,6R)-N-(1-(2,4-t] ZFF 2 A S22 23 )-9
20-2,6-wWEl -T2 = [1",2":4,5] A = [2,1-b][1,

o :
NN ﬂ\w%\
L@/&T@OH P )
o oH

28

——lti
—=

-8,10-t1%4-3,4,5,6,8,10,14, 14a-SE}3| ==~

-5 ]
314 At -11-7h B E o] =

—_
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SS90l 10-2406288

~ b fOH HOL,. , NH,

- I ]
" /lL». S Z 3 {23-A)
NSNS MSOH..._ »
/

A2 ‘ \("k\\o Fr g MEGN, AcOH K)"O

[0506]

[0507] oA 122

[0508] 33t 27-B (87 mg, 0.187 mmol)S ALdA oFEYEZ (22 mL), AcOH (2 mL), % wek<=ZAF (0.14 mL,

2.16 mmol)9] E3E (2 mL) ol &3A7]aL, AdHE &AE 65ColA 20417 5 wwks)

[0509] Al gas ALo7 YZAZ F | ojnndF 28-A (44 mg, A7), 0.382 mmol) E oPAEYUEZ (2 L)<
o H7tsldtt. AAE TFES 65T FoA 308 5o wikst & K,C0; (41 mg, 0.297 mmol)S 713}

, THEE 65TCAA 21A17F &<k wHksgity,. g E3ES ARoR WA I, o]AS 1 N HCI (~2 m
2 skaL, CHCl, (x 3)2 FZ33tt. s F225& UE (NaS0,) A7)

= PLCO ol AAsta, AHES FHshe < =S g ofAE

O|E Fof &3AIZl F, NS 23} NalH0; (x Doz MAstar, 1z (NaS0)AIZ1aL, 5 F5A1A &= 28-BE

EEFLEAELIS] 111 EFER2A 18 ng (20%) F538k3lth.

TH-NMR (400 MHz, CDCl3) 8 10.54 (s, 1H), 8.26 (s, 1H), 7.63 (14,
J=18.6, 6.6 Hz, 1H), 6.76 (dddd, /=21.9, 11.2, 8.7, 2.3 Hz, 2H), 5.39 (dd, /= 9.6, 3.7
Hz, 1H), 4.53 — 4.36 (m, 2H), 4.09 (dd, J = 12.8, 3.7 Hz, 1H), 4.03 (s, 3H), 3.99 (dd, J
=12.7,9.7 Hz, 1H), 2.41 — 2.20 (m, 2H), 1.84 (dtd, /= 19.7, 9.3, 8.8, 4.4 Hz, 2H), 1.74
(dd, J = 14.6, 2.5 Hz, 1H), 1.62 - 1.35 (m, 2H), 1.34 ~ 1.14 (m, 5H). PF-NMR (376.1
MHz, CDCL) 8 -111.75 (g, J = 8.9 Hz, 1F), -112.01 (p, /= 7.9 Hz, 1F). LCMS-EST"

[0510] (m/z): [MHH] AR, CosHacFoNaOs: 486.18; 851 486.2.

[0511] A 3

(

1.

[0512] 3}
28

28-B (18 mg, 0.037 mmol)E 33+ 27-E 7d<] ©A 4o 71AlE vle} o] NgBr.2 A& st sh3t&E

1
=
539,

I

o

H-
NMR (400 MHz, CDCl;) 8 10.66 (s, 1H), 8.29 (s, 1H), 7.59 (id, J = 8.5, 6.6 Hz, 1H),
6.89 — 6.60 (m, 2H), 5.51 (dd, / = 9.9, 4.0 Hz, 1H), 4.55 (s, 1H), 448 (t, /=42 Hz,
1H), 4.21 (dd, J = 12.9, 4.1 Hz, m),, 3.99 (dd, J = 12.8, 9.8 Hz, 1H), 2.56 — 2.35 (m,
1H), 2.14 (dd, /= 16.1, 5.9 Hz, 1H), 1.96 — 1.74 (m, 3H), 1.66 ~ 1.37 (m, 3H), 1.28 (d,
J=4.4 Hz, 2H), 1.26 - 1.19 {m, 25—1), YRNMR (376.1 MHz, CDCLy) 8 -76.41 (s, 3F, -
11179 (m, 2F). LCMS-EST' (m/a): [MHH] ARA, CuHnFNOs: 472.17;
[0513] AEX:472.1.
[0514] A 29

[0515] 3etE 299 A=
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[0516]

[0517]

[0518]
[0519]

[0520]

[0521]
[0522]

[0523]

[0524]
[0525]
[0526]

[0527]

SS90l 10-2406288

"H-NMR (400 MHz,
CDCL) & 10.54 (s, 1H), 8.26 (s, 1H), 7.63 {td, J = 8.6, 6.6 Hz, 1H), 6.76 (dddd, J =
219, 11.2, 8.7, 2.3 Hz, 2H), 5.39 (dd, /= 9.6, 3.7 Hz, 1H), 4.53 — 4.36 (m, 2H), 4.09
(dd,J=12.8, 3.7 Hz, 1H), 4.03 (s, 3H), 3.99 (dd, J = 12.7, 9.7 Hz, 1H), 2.41 - 2.20 (m,
2H), 1.84 (did, /= 19.7, 9.3, 8.8, 4.4 Hz, 2H), 1.74 {dd, J = 14.6, 2.5 Hz, 1H), 1.62 -
1.35 (m, 2H), 1.34 — 1.14 {m, $H). YF-NMR (376.1 MHz, CDClLy) 8 -111.75 (q. /= 8.9
Hz, 1F), -112.01 (p, J = 7.9 Hz, 1F). LOMS-ESI (m4): [M+H] A2=X),
CosHysFaN30s: 486.18; 2 5 2): 486.2.

sHebE 295 3H9he 29-BRAE 3hehE 16§ @A 20 Z1AE A AR A o® Azstgltt.

H-NMR (400 MHz,
CDCL) 8 10.66 (s, 1H), 8.29 (s, 1H), 7.59 (1d, J = 8.3, 6.6 Hz, 1H), 6.89 — 6.60 (m, 2H),
5.51(dd, J= 9.9, 4.0 Hz, 1H), 4.55 (s, 1H), 4.48 (1, /= 4.2 Hz, 1H), 421 (dd, /= 12.9,
4.1 Hz, 1H), 3.99 (dd, J = 12.8, 9.8 Hz, 1H), 2.56 — 2.35 (m, 1H), 2.14 {dd, J = 16.1,
5.9 Hz, 1H), 1.96 — 1.74 {m, 3H), 1.66 — 1.37 (m, 3H), 1.28 (4, J = 4.4 Hz, 2H), 126 —
1.19 (m, 2H). YF-NMR (376.1 MHz, CDCl3) § -76.41 (5, 3F, -111.79 (m, 2F). LCMS-
ESI (m/z): [MHH]™ AR, CoHaFN0Os: 472,17, 42 5:472.1.

sHeHE 309 A=

(2S,5R,13a8)-N-(1-(2,4-UEF 2o DA S22 H )-8-3| == A]-7,9-1] % 4-2,3,4,5,7,9,13, 13a-

-2,5-wEt=T g =[1",2":4,5]9 A x=[2,1-b][1, 3] SAIA A -10-7} 25 Lolu| =

_52_

(2R,65)-N-(1-(2,4-0)FF 2 DA FR2 X2 )-9-3| =& A]-8,10-T] 54-3,4,5,6,8,10,14, 14a-SE} 5| =2 -
20-2,6-ml ety g = [1',2" 14,519 A = [2,1-b][1,3] SAL R A -11-7} 25 ~olm] =
& JE— F
PSS
,N\TE, Sy Fp
] O
29
Q. 0 HCG OH
\':r" -~ O o} HJV\
\N/\I/ .SZEE \\i —— \[N/‘\\V/h\ﬁ/ l R \/T (29 -A)
\, \I/ APy MECN ACOH O A Ay prnafng KoCOs =
o O O
278 27-C
\.A - F::
SO, e LT O
: /'
F
29! 28
A1 22
3}etE 29-B (13 mg, 14%)E 3}gE 27-B (87 mg, 0.187 mmol) % o}n == 29-A (45 mg, 0.391 mmol)=ZX-E
313HE 28-B $HAl el A 1ol ZAlE A fAeE Bkl o g A 23S

SEEER



omn
J
Jm
Qﬂ

[0528]

- \(/\ O.
\\N/E‘kﬂf E X e N { NSZ -i/’\\\":‘-
M Moo
oﬁ/ o prNNp DN, AcOH /D\H/J\\ A

MoBry

[0529]

[0530] oA 122

[0531] 3stE 27-B (150 mg, 0.322 mmol)E A2o|M ofAIEYER (2 mL), AcOH (0.2 mL), %
mL, 0.108 mmol) Fol &3|AI71a, AAE &AS& 65TColA 2077 FoF wukstdn. A=

[e]
WAA 7L &, ol =dE 30-A (72.1 mg, 7%, 0.713 mmol), K.,CO; (89.4 mg, 0.647 mmol),
gl HArtelgitt. AAE EIES 65T ZoA] 0.547F o wwtslgich, Wk

=t

(2 mb)S

)
-
o
2
=)

wa OFO
12

o
o
By

i

o
e
e
il
i

10-2406288

il
fil
T o

[
2 YA F, oZe 1 N HCL (<3 mb)2 AEsA7IaL, & (<12 mb)E FMstal, CHClL, (x 3)E

FHlEA A ofsl gAlste] ke

l:l

FEaklek. 3 FEES Ax NaS0)A 713, §FHA7
=
T

TH-NMR (400 MHz, CDCL) § 10.52 (s, 1H), 8.24 (s, 1H),
7.61 {(td, J= 8.6, 6.6 Hz, 1H), 6.85 - 6.65 (m, 2H), 5.33 (t, T =4.1 Hz, 1H), 525 (dd, J =
9.5,3.9 Hz, 1H), 461 (d, ] = 3.4 Hz, 1H), 4.18 - 4.08 (m, 1H), 4.02 (s, 3H), 3.99 - 3.87
(m, 1H}, 2.12 - 1.91 {m, 4H), 1.85 - 1.69 (m, 1H), 1.55 (ddd, J=123,4.1, 2.8 Hz, 1H),
1.31 - 1.14 (m, 4H). YF-NMR (376.1 MHz, CDCly) 3 -111.79 (q, 1 = 8.8 Hz, 1F), -
112,05 (p, J = 7.9 Hz, 1F). LCMS-ESI" (n/2): [M +H}*’ AR, CoaHayFoNaOs:

47217, A&:472.2.
[0532]

[0533] oA 3
[0534] MeCN (5 mL) = 3}3HE 30-B (128 mg, 0.272 mmol) % MgBr, (130 mg, 0.706 mmol)¢] EFES

Zol wukslal, 0C S, 1 NHCI (4 mL)Z A3, E3dES 2 343 &,

it
ok
N
>,
)

30-B 128 mg

50ColA 30
&S CHLCL,

(x & FZFstar, F FF2ES A2 NaS0)AZIAL, FFAZT. =S FHISdA ol FAste] A
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"H-NMR (400 MHz, CDCL) 8 12.27 (s, 1H), 10.52 (s, 1H), .16 (s, 1H), 7.61 (1d,

J= 8.6, 6.6 Hz, 1H), 6.96 — 6.54 (m, 2H), 5.36 ~ 5.23 (m, 2H), 4.66 (1,7 = 3.1 Hz, 1H),

418 —4.06 (m, 1H), 3.94 (dd, J = 12.8, 9.4 Hz, 1H), 2.20 — 1.95 (m, 4H), 1.89 (td, J =

14, 9.8, 6.7 Hz, 1H), 1.70 — 1.54 (m, 1H), 1.32 ~ 1.15 (m, 4H). “F-NMR (376.1

MHz, CDCL) 8 -111.87 (q, J = 8.9 Hz, 1F), -112.21 {p, ] = 7.9 Hz, 1F). LCMS-EST’
(m/z): [MAHT AREA, CozHyFyNaOs: 458,15, A2 %]: 4582,

SS90l 10-2406288

[0535]
[0536] A A 31
[0537] 313+E 319 Az
[0538] (2R,55)-N-(1-(2,4- T EF 2 DA FR2 L2 )-8-3| =FA]-7,9-T] % 42-2,3,4,5,7,9,13,13a-SE}3| =2~
2,5-WEl =B E[1",2" 14,519 2 A = [2,1-b][1, 3] SAIA| A -10-7} 2 B »o}m| =
Q F
O H
RS B ARy
L L
Y Yo FF
O CH
[0539] 31
HOm” NH,
(31-A)
\L MO _,. %\1 O
o F,«\/\ MeCN, AcOH . \’T)\T NG, Koo,
278 O 27-C
O F
I/O R J‘L,\Y\ﬁ& MigBrs . IU\ X/\
€>/N\[T NN . i E\\’/}'\F 5\ ;}/NWA\T O l\\//\F
o O C  OH
31-B 31
[0540]
[0541] oA 1 E 2
[0542] 3lstE 31-B (123 mg, 81%)E 3+3tE 27-B (150 mg, 0. 322 mmol) % o} == 31-A (70.3 mg, 0.695 mmol)
2RE 3F3E 30-B A @A 1 2 29 7Y A FAE Aoz A e
TH-NMR
(400 MHz, CDCLy) & 10.52 (s, 1H), 8.24 (s, 1H), 7.62 (td, J = 8.6, 6.6 Hz, 1H), 6.91 -
6.63 (m, 2H), 5.33 (t, J = 4.1 Hz, 1H), 5.25 (dd, J = 9.5, 3.9 Hz, 1H), 4.61 (d, J = 3.4
Hz, 1H), 4.14 - 4.07 {m, 1H), 4.03 (s, 3H), 3.93 (dd, /= 12.7, 9.5 Hz, 1H), 2.12 - 1.91
(m, 4H), 1.85 - 1.69 (m, 1H), 1.55 (ddd, ./ = 12.3,4.1, 2.8 Hz, 1H), 1.31 - 1.14 (m, 4H).
PE-NMR (376.1 MHz, CDCL) 8 11179 (q, / = 9.2, 8.7 Hz, 1F), -112.03 (b, J = 8.1,
7.5 Hz, 1F). LCMS-ESY (n/z): [M+H] AR, CpuHpaFoN3Os: 472.17; A3 A):
[0544] oA 3
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[0545]

[0546]
[0547]
[0548]

[0549]

[0550]

[0551]
[0552]

[0553]

SS90l 10-2406288

et 312 3H9E 31-BEFH SgtE 30 @44 @Al 3ol 7l A FARE WA er Azt

TH-NMR (400 MHz, CDCly)
8 12.26 (s, 1H), 10.49 (s, 1H), 8.13 (s, 1H), 7.58 (td, .J = 8.6, 6.5 Hz, 1H), 6.90 - 6.56
(m, 2H), 5.32 (dd, J = 9.4, 4.1 Hz, 1H), 5.27 - 522 (m, 1H), 4.64 (t, J = 3.1 Hz, 1H),
4.11{dd, J=12.8, 4.0 Hz, 1H), 4.01 - 3.79 (m, 1H), 2.28 - 1.95 (m, 4H), 1.95 - 1.80 (m,
1H), 1.71 {m, 1H), 1.56 {m, 1H), 1.42 - 1.08 (m, 4H). PF-NMR (376.1 MHz, CDCL) 3
-111.95 (q. J = 8.9 Hz, IF), -112.22 {(p, /= 7.9 Hz, 1F). LCMS-ESI' (m/z): [M+H]

A A4 32

3etE 329 A%

(25,5R)-N-(1-(2,4-t ZF 2 29 A Z 2 HE )-8-3| =FA|-7,9-T] & 4-2,3,4,5,7,9,13, 13a-FE}F3| =2 -2, 5-
et =T g =[1",2":4,5] 9 A = [2,1-b][1, 3] SAA H-10-7} 25 2ol =

\a ’N\ﬂ'\! 0 A
o OH
32
0
a f
- S gz
g \]/\N OH - L
WA -
g
0 O
32-A 32.8

1Y HATU, DIEA |
Z) MgBr,

(@)
=)
S
(@]
—
©
—~
[\
=]
=
~

&etE 32-A (22.2 mg, 0.069 mmol), 3}3E 32-B (18.7 mg, 0.102 mmol), % HATU (43 mg,
Ao A nwralHA N N-t]o]AZ R ool (DIPEA) (0.075 mL, 0.431 mmol)S A7}
= TFEES JdE ofMHOIER FA3la, E (x 2)E AFHIAT. 4 £E8S FA (x

DE FE3 88 #sta, AxA7IAL, FFA7|L, AF kel A H.
MeCN (2 mL) = A7) & AAAE D MgBr, (35 mg, 0.190 mmol)¢] EIE2S 50T FollA 1A+ E<F wWHkslar, 0
TE YZA7 5, 1 N HCL (- 1 ab)E Agsdd.  Agdd g9

4 %i §]/—‘j,'<‘5}‘51, CHQClz (X S)E
sttt ¥ FE=S AF NaS0)A7IaL, sHART. AEES FAE HPLCA ofa AAlsta, s27
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"H-NMR (400 MHz, CDCL) 8 10.87 (s, 1H), ~9.3 (br, 1H), 8.35 (s, 1H),

7.50 (td, J = 8.7, 6.3 Hz, 1H), 6.89 - 6.78 (m, 1H), 6.72 (ddd, /= 11
4.60 (m, 1H), 4.22 (dd, J =
12.9, 9.4 Hz, 1H), 2.68 {m, 4H), 2.33 - 1.98 (m, 6H), |

2.7 Hz, 1H). PF-NMR (376.1 MHz, CD:CN) 8 -76.39 (s, 3F), -110.50 (q, /= 9.2
J = 78 Hz, 1F). LCMS-ESI" (m/): [M+H]'

548 - 5.12 (m, 2H), 4.72 -
4.1,
Hz, 1F), -112.65 (p,
Cz.q}’{zstzNgOsi 472 1

7, AER 14720,

2, 8.9, 2.6 Hz, 1H),
13.0, 4.1 Hz, 1H), 3.98 (dd, J =
1.90 {m, 2H), 1.60 (ddd, /= 12.4,

AREA,

[0554]
[0555] A A4 33
[0556] 3EE 339 A=x
[0557] (25,5R)-N-(1-(2,4-YEF L2 A FZ2HY )-8-3| =FA|-7,9-1] £ 4-2,3,4,5,7,9,13,13a-FE}F3| =2 -2, 5-
WEpeT] 2 = [1',2':4,5] 924 = [2,1-b][1,3 ]%*]-1%1%—10—7}_%%&0]-13]5
F
33
[0558]
* - o ’”) P
fb\f,\ﬁ“ SO L oA 1) HATU, DIEA }:D\r”\w’\ /L\i}\.}\ ’/ﬁ
\‘%,N\T( S 2 l D 2) MgBry \ ‘‘‘‘‘ /\;\TJ\ o T\vf .
> O - F & o
32-A 33-A 32
[0559]
[0560] SIRHE 335 shehE 32-A ¥ SRHE 33-ARFE SIEHE 329 Aol 7IAlE ulel o] £t
TH-NMR (400 MHz, CDCL) § 10.70 (s,
1H), ~9.5 (br, 1H), 8.41 (s, 1H), 7.43 (td, 7= 8.9, 6.4 Hz, 1H), 6.85 - 6.76 (m, 1H), 6.72
(ddd, /= 11.5, 8.8, 2.6 Hz, 1H), 5.48 - 5.18 {m, 2H), 4.68 (1,./ = 3.2 Hz, 1H), 4.26 (dd,
J=13.0, 4.1 Hz, 1H), 4.00 (dd, 7 = 13.0, 9.4 Hz, 1H), 2.72 - 2.45 {m, 2H), 2.22 - 1.96
(tn, 6H), 1.96 - 1.75 (m, 5H), 1.60 (ddd, J = 12.5, 4.1, 2.7 Hz, 1H). “F-NMR (376.1
MHz, CD;CN) 8 -76.41 (5, 3F), -107.86 (q, 1= 9.4 Hz, 1F), -113.13 (p, I = 8.0 Hz, 1F).
[0561] L(,?VES“ESi (HZ/Z)Z [MH} ARLR], CosblaelNa0s: 486.18; 25 %] 4R5.9.
[0562] A Ao 34
[0563] 31eE 349 Alx
[0564] (25,5R)-N-(1-(2,4-t]&EF =23 f\]—%i@%‘)—s—az Al-7,9-T] 2 4-2.3,4,5,7,9,13,13a-2 E} 3| =2 -2 5~
el =g =[1',2":4,5]9 A =[2,1-b][1,3] SAA H-10-7} 2 E ~olu]| =
O F
Ll N/‘\VJLN Ny
:\\\L/N !‘ .»=<\ H o
(S R g F
O OH
[0565] H
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\ N~y ) HoN E\ 2)&1952
0 oo PN
3z2-& 34-A
[0566]
[0567] SIHE 345 3EE 32-A 9 SEHE 34-ARNE SHEE 329 Aol ZIAE viek Zo] F5St
"H-NMR (400 MHz, CDCls) 8 10.83 (s,
TH), ~9.6 (br, 1HD), 8.44 (s, 1H), 7.37 (id, J = 9.0, 6.4 Hz, 1H), 6.97 - 6.76 (m, 1H), 6.69
(ddd, J=11.9,88, 2.7 Hz, 1H), 5.48 - 5.18 (m, 2H), 4.68 (1, ./ = 3.0 Hz, 1H), 4.28 (d4,
J=13.1,4.1 Hz, 1H), 4.03 (dd, /= 13.0, 9.4 Hz, 1H), 2.60 (d, J = 13.1 Hz, 2H), 2.29 -
1.96 (i, 4H), 1.95 - 1.77 (m, 4H), 1.77 - 1.65 (m, 4H), 1.61 (ddd, /= 12.5,4.1, 2.7 Hz,
1H), 1.30 (br, 1H). "F-NMR (376.1 MHz, CD:CN) & -76.41 (s, 3F), -107.86 (q, J =
9.4 Hz, IF), -113.13 (p, J = 8.0 Hz, 1F). LOCMS-EST" (m/4z): [M+H]" A2,
[0568] CoHaaF Na0s: 500.20; 221 500.0
[0569] 2 A4 35
[0570] 3EE 359 Ax
[0571] (2S,5R)-N-(4-(2, 4-t] &7 2 2o d) " E e8] = 2 -2H-9] &-4- )-8-3| =5 A|-7,9-1]54-2,3,4,5,7,9,13, 13a-
SE|ER-2, 5-mER =T = [1',2":14,5] 9 2} A = [2,1-b] [1, 3] SAIA A -10-7F 2 & 2~ofn| =
335
[0572]
.
| i) 1) HATU, DIEA O K
\\:\\/\ '\ \ ‘\L 2) MgBr, s‘i?\: }’\:\\\\ b i :;j\
o ) N \ﬂ’ﬁ/\o S
324\ 35-& © ?15
[0573]
[0574] sI3HE 358 IR 32-A 3 ek 35-ARFE SHEE 329 Aol ZIAlE wpel o] F5EEIT.
TH-NMR (400 MHz, CDCL) 8 10.95 (s,
TH, 8.33 (5, 1H), ~7.6 (br, 1H), 7.38 (td, J = 9.0, 6.3 Hz, 1H), 6.85 (1d, /= 8.4, 2.6 Hz,
1HY, 6.73 (ddd, /= 11.7, 8.6, 2.6 Hz, 1H), 5.32 (dt, /= 144, 4.0 Hz, 2H), 468 (t, J =
3.1 Hz, 1H), 424 (dd, /= 13.0, 3.9 Hz, 1H), 4.11 - 3.81 {m, 5H), 2.60 (d, /= 13.7 Hz,
2H), 2.33 - 2.17 {m, 2H), 2.18 - 1.97 {m, 4H), 1.87 (m, 1H), 1.61 (dt, J=12.5, 3.3 Hz,
1H). PF-NMR (376.1 MHz, CD;CN) & -76.40 (s, 3F), -108.78 (q, J = 10.3, 9.8 Hz,
1F), -112.63 (p, J = 80 Hz, 1F). LCMS-EST" (i) [M+H] A=A,
[0575] CosHasFaNaOe: 502,18, 451 502.0.
[0576] 2 Al 36
[0577] 33E 369 A%
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[0578] (25,5R)-N-((S)-1-(2,4-T)&F 2 2Hd)-2,2,2-EY ZF 2 28] )-8-3| == ] -7, 9-T] = A&-
2,3,4,5,7,9,13,13a-<2E}s| = 2-2 5-dEl=T 2] = [1',2' 14,519 A =[2,1-b][1,3] A A A -10-7} E B »ofn| =

O CF; F
Ao N\fﬁ 0 e g
O OH
[0579] #
s‘s(’Q\i/\Nf\ g 11 HATU, DIEA
it A \O 2) MgBr,
O O
324 36-A
[0580]
[0581] s 369 33t 32-A 2 35hE 36-ARFE SHEHE 329 Aol VIAlE i o] F5EIIT.
TH-NMR (400 MHz, CDCL) 8 11.31 (d,
J= 9.4 Hz, 1H), 841 (s, 1H), 7.65 - 7.44 (m, 1H), 6.95 {(ddd, ./ = 9.6, 5.6, 2.0 Hz, 1H),
6.92 - 6.79 (m, 1H), 6.15 (b, J = 7.4 Hz, 1H), ~6 (br, 1H), 541 (dd, J = 9.5, 4.0 Hz,
1H}, 5.31 (t, J=4.0 Hz, 1H), 4.70 (s, 1H), 4.34 (dd, /= 12.8, 3.9 Hz, 1H), 4.05 (dd, /=
12.9,9.4 Hz, 1H), 2.26 - 1.99 {m, 4H), 1.99 - 1.87 (m, 1H), 1.62 (dt, J = 12.6, 3.4 Hz,
1H)., PF-NMR (376.1 MHz, CDCl) 8 <7523 (t, J = 6.9 Hz, 3F), -76.33 (s, 3F), -
108.31 (m, 1F), -112.30 {p, J = 8.0 Hz, 1F). LCMS-ESI" (m/4): [M+H]™ AR,
T HpoFsN3Os: 500.12; 222 500.1.
[0582] CoaHioF N3 Gs: 500.12; |1 500
[0583] A A e 37
[0584] e 379 A%
[0585] (35,11aR)-N-(1-(2 4-HEF L2 A DA ERZ 2 )-6-3| =FA|-3-9WEY-5,7-1]£2-2,3,5,7,11, 1la- A} =
2E5AER[3,2-a] 92 = [1,2-d] ¥ 2} -8-Ft 2 H 2~ofu| =
O F
H
}NY‘Y“O i
37
[0586]
_OH
oG {
-~ ~ 0 HO.OH o e o~
CH380:H i NH
\[N’\\vﬁ‘{\]z« N . \.N/,\EE\N !)\\ _______________ ;}
/O\Tr A S "O‘--"%"\O g
G Oy o o
278 21
O oy F 0 F
H
O\E/'\ rLNXE\ MQBFZW O\E/\N \/”\N | ‘\L
i+ I I ! N i
>/N /i\“}/ 0 v = '.N\E/ N 0 P F
N O OH
[0587] 37-A 37
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[0588]

[0589]

[0590]
[0591]

[0592]

[0593]
[0594]

[0595]

[0596]

[0597]

SS90l 10-2406288

A 1

SPAEYUEZ (1.5 mL) E ofHEA (0.2 mL) T WE 5-(1-(2,4-UEF 2 ANEFZ 2720 Y )-1-
(2,2-TI | ZA| o] & )-3-H| BA]-4-& -1 4-T] 3| =2 9] gl d-2-7} 2 B A o] E (27-B, 0.150 g, 0.32 mmol)Z ™

B FA (0.05 mL) o2 Agstz, s nyg W¥sln, 70CE 7FEadnk. 16X7F &, EIES WA A
e 5-(1-(2,4-TZF e 2fd)A 2R T 20728 2 )-1-(2,2-T] 3| =2 A of| &) )-3-1| EA|-4-L &-1 4-T] 3| =
2ygd-2-7t2 R Aol ES x &9 27-CE F53I3itt.

LOMS-ESIT (m/4)y [M+H] AR, CigHioFaNaOr: 439 2321439,
@A 2 93

e 5-(1-(2,4-tEF 2 A EFE T2 A2 REU)-1-(2,2-U 3 EEA N & )-3-W FA]-4-5 2-1,4-1] 3| =
2HYd-2-7l 254l E (27-C, 0.32 mmol, °]d GAIZRE < = —z;; 1S OFEUED (1.5 mL) 2 ofAl
EAL (0.2 nl) o] &fXHAT}.  (S)-2-om| ez 23-1-8 (0.048 g, 0.64 mmol) = K.C0; (0.088 g, 0.64

mmol)& Whe EghEel AHrekdvh. wke EEE "k, 70CE Zhdsigith. 3ARE F, ke ERES
WZkA 710, 228kl (0.081 g, 0.44 mmol)S H7lekdlth. EFES AUEsla, 50CE 7F4sqict.

H
10 §, BFS EFES 0CE I7A7|n
mL)Z A8k, o F oz
3135 378 TFA Yo =24 $58%

—

1N ¢4k (0.5 mL)& H7FsEdek.  o]oja], Hbg E3HES MeOH (2
E% AL HPLC (30-70% oFAEYUEZ:E 0.1% TFA) 93] A A s}

TH-NMR (400
MHz, AEL -4y 8 8.31 (s, 1H), 7.62 (+d, J = 9.2, 8.7, 6.5 Hz, 1H), 7.02 — 6.78 {m,
2H), 5.53 — 5.20 (m, 1H), 4.68 {dd, /= 12.3, 4.2 Hz, 1H), 4.40 (dq. /= 19.1, 6.7 Hz,
2H), 3.98 (dd, /= 12.2, 10.0 Hz, 1H), 3.71 (dd, /= 8.3, 6.3 Hz, 1H), 1.41 (d, J = 6.1
Hz, 3H), 1.22 (s, 4H). "F-NMR (376 MHz, W92 -4,) 5 -113.66 —-113.95 (m, 1F),
-113.94 — -114.29 (m, 1F). LCMS-ESI" (m/z)y: [MHHT AR, CpHpFNOs:

432, 452:432.
Ao 38

313t 389 A=z

(1S,4R,12aR)-N-(2,4-0) ZF 2. 2wl & )-7-3| =FA]-6,8-T] £ 4-1,2,3,4,6,8,12, 12a-=E} 3| =2 -1, 4-v E} .= T] 3]
2 %=[1,2-a:1",2'-d] ¥ F-9-F} 2 E 2ol =

’;\N 56 o

38
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[0598]
[0599]

[0600]

[0601]
[0602]

[0604]

[0605]
[0606]

[0607]

10-2406288

oin
J
Jm
Qﬂ

A
MsCi ATTTOMS NaN, ,,\ oy
i N TOME L4~ \,1,/\
H H "Boc
38.C 38-0

0/\I Oft
B Y o iy §
Hp PAIC [;}E\K\N O#n 335: i\‘/\?@; OEt

N, 2) HC . N ANy

H Hoc ; i
. 3y DU & OBn

38-G

*\;/;m@ “\*;\1 2ot

2} HATU, DIEA
2403 Fe = - O OBn
WAk 001
A 1

THF (10 mlL) = 3}3HE 38-A (1562 mg, 5.799 mmol) (WO 97/05139¢] A A]¢f 41b
kst A THE 3 2.0 M LiBH, (3.2 mL)S FH7lsta, AW E3ES AL

THF % 2.0 M LiBH, (3.2 nL)E H7}star, 84S Ao 17.5417F HoF wwtaldel. wks E3&S og o}
MEHOIERZ s|Mslal &3 HMAF Hukek &, 279 A4S EEsta, EEE 5=
3.

DE FEshlth. 2789 #7] #8S = (x D2 AFHska, getar, Az (NaS0)A71aL, sHAE. dFa

2 FuEA (0 g ZRA s SNoRA A - oW opAEOIES Mgt FAlstel TR 38-BE
S5,

'H-NMR (400 MHz, 2=2232.d)84.11 (s, 1H), 3.65 - 3.52 (m, 2H), 3.45 (m,
1H), 2.32 (d, J = 4.1 Hz, 1H), 2.20 (s, 1H), 1.75 - 1.64 (m, 2H), 1.61 (m, 2H), 1.49 —
141 (m, 1H), 1.47 (s, 9HD), 1.28 - 1.23 (d, J = 10 Hz, 1H), LCMS-EST' (m/z): [M+H]'
ARA, CpHNOs: 228.16, 25212277,

A 2

CHCly (6 mL) % 3FgHE- 38-B (589 mg, 2.591 mmol) E NEt; (0.47 mL, 3.369 mmol)2] &8 0TolA wuks}
WA MsCl (0.22 mL, 2.842 mmol)S H7Fel3lvh. A2olA N ¥, EFES E
E (x 2)&2 AT A4 288 dE oMAHE (x DE FEStAL, 7] 895 §
Al ZU4 (40 g Dol o3 R oA 4k - od olAHo|EE AlE-E}

713, ARG, A=
8-C& F533iHt.

o] AA st &3E 3

H-NMR (400 MHz, 222¥2-d) § 4.39 - 428

(m, 1H), 4.16 (s, 0.4H), 4.06 (s, 0.6H), 3.98 (dd, /= 10.0, 8.7 Hz, 0.6H), 3.86 (t, /= 9.6

Hz, 0.4H), 3.51 (dd, J= 9.3, 3.7 Hz, 0.6H), 3.43 (dd, J = 9.3, 3.6 Hz, 0.4H), 3.02 (s,

3H), 2.59 (m, 1H), 1.82 — 1.58 (m, 4H), 1.51 — 1.44 (m, 9E), 1.41 (d,J = 14.8 Hz, 1H),
1.31 (s, 0.6H), 1.29 (s, 0.4H),

A 3

DMF (5 mL) = 33E&E 38-C (769 mg, 2.518 mmol)e] {No] olA=FUIEF (819 mg, 12.6 mmol)S
A7reith. ¥ES EES 50TAAA 15A1%F, 80ColAl 5A1ZF, 2 100TCoAl 19A17F &<t wuksilh,  whg
=]

gul

EFES 5% LiCl &0z g4sta, AGES olE oAH 15 X 2)2 FE3AT. {71
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[0608]
[0609]

[0610]

[0611]

[0612]

[0613]

[0614]

[0615]

[0616]
[0617]

[0618]

omn
]

=361 10-2406288

AH -, 2709 #77] 28-S gebar, Az NaS0)A7]aL, sFARAE. Aies FvlEd (40 g 23l

ols) geozA A - og oldHoEE AHgdtel Aol R 38-DF FEau.

i)

o,
i

HE-NMR (400 MHz, Z2238-4) 6 4.16 (5, 0.4H), 4.06 (s, 0.6H), 3.61 (dd, J
= 12.2, 3.6 Hz, 0.6H), 3.51 {dd, /= 12.1, 3.2 Hz, 0.4H), 3.38 (dd, J = 94, 3.4 Hz,
0.6H), 3.26 (dd, J = 9.8, 3.3 Hz, 0.4H), 3.06 (dd, J = 12.2, 9.4 Hz, 0.6H), 3.01 - 2.92
(m, 0.4K), 2.48 (d, /= 5.2 Hz, 1H), 1.82 ~ 1.57 (m, 4H), 1.46 (d, J = 3.0 Hz, OH), 1.42
{ra, 1H), 1.28 (m, 0.6H), 1.27 — 1.23 (m, 0.4FD).

oA 4
o opAlHIO]E (10 mL) 2 EtOH (10 ml) = 3}3E 38-D (507 mg, 2.009 mmol)e] &Ho] 10% Pd/C (52 mg)E
A7beblek. whg EIES Hy 9171 sl 1.5A17F &<t Wikl £3ES Ao EE F3) oFsta,

LOMS-ESE (m/z): [MHH]" AR, CioHoN,0,: 227,18, 2 5 5] 226.8.

A 5

!

E (3mL) ¥ EtOH (3 mL) & =% 3}+E 38-E (206 mg, 0.910 mmol), 3}3tE 38-F (330 mg, 0.953 mmol),
NaHCO; (154 mg, 1.833 mmol)&] E£FEL Ao 20A7F FoF el Wk EES B2 34sta d

B olAHIOE (x 2)E FEI F, FEES B (x DE AFst, 8t, AF NaS0pA71aL, 3FAIA =
g YHES 5319

Z AFE (388 mg)S CHCl, (4 ml) 2 UL 2 4 N HCL (4 ml) o] €3AAT. 1.5A7F 3 F719] O<
AF S 4 N HClL (4 mb)& #H7bstar, Ao 1A47F FoF wwteldint. EFES 55 ARA7], BF4

a, X
Y FEEAIAL, A Sholl 304 T A=A

—

Fo (10 mL) & %= ZFE 2 1,8-torHAZF 2 d|~-7-4a (DBU) (1.06 mL, 7.088 mmol)<S 110TC Zol A
delsie 08 F, EHEE E5A1D, @RS BNEA G0 g 2ol Aad geionA o o
E =

EHo]E - 20% MeOH/o € o}AlH o]

Rl

TH-NMR (400 MHz, SE2X8 )5 8.03 (s, 1H), 7.68 - 7.58 {m, 2H), 7.36 - 7.27 (m,
3H), 5.53(d, J = 9.9 Hz, 1H), 5.11 (d, J = 9.9 Hz, 1H), 4.93 (s, 1H), 4.43 - 430 (m,
2HY, 389 (dd, = 12.2, 3.3 Hz, 1H), 373 6, J = 12.0 Hz, 1H), 3.59 (dd, J = 11.9, 3.3
Fiz, 1H), 2.53 (d, = 2.8 Hz, 1H), 1.87 - 1.67 (m, 41, 1.55 (d, J = 10.0 Hz, 1H), 1.51 -
145 (m, 1H), 1.38 (t, J = 7.1 Hz, 3H). LOMS-ESI™ (/i) [M+H] A%,
CosHpsN,O5: 409.18; 21 409.2.

A 6

THF (3 mL) 2 MeOH (3 mL) ¥ 33&E 38-G (232 mg, 0.568 mmol)e] ETES 4lolA] WMaEHA 1N

nL)E FH7Fsldek. A7 & oukS EES 1N HCL (<3.1 mLb) & F3A7)a, 552712, FFHES EFA
(x 3)% 3 FFAZ. AFES IF ﬂoﬂ 30% FoF A=A F, CHLl, (4 ml) 2 DMF (4ml) 5 2 3
FE, 2,4-UZFoZwlEolwl (86 mg, 0.601 mmol) 2 HATU (266 mg, 0.700 mmol)e] &AENS 0Tl nuks}
WA N N-to|aZ 2o eolwl (DIPEA) (0.7 mL, 4.019 mmol)S Z7Fsldvt. 458 %, F719] 2 4-tZF 9
Zwl ol (86 mg, 0.559 mmol), HATU (266 mg, 0.700 mmol), @ N,N-Tlo]AZZHo|do}ll (DIPEA) (0.7 mL,
4.019 mmol)& A2olA H7lsldrt. 1.25A1F &, EFES 5FAA dFEEY (LS AAS L, od oA

[o

o ©

HlolE® 3]Askar, 5% LiCl (x 2)2 AHsET. 4 £8& o9 oMHelE (x D2 23 ¥, 7] &8
S Fakar, dx NaSoA71aL, sFAZT. AFES FuZH4 (40 ¢ Z3)ed 9s) &2 ﬂzii g of

AE o] E -20%MeOl/ o g oA HI O] EE AL&3lo] FAste] 33E 38-HE 5315,
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[0620]

[0621]

[0622]

[0623]
[0624]

[0625]

[0626]

[0627]

SS90l 10-2406288

IH_
NMR (400 MHz, S22X2-d)5 1048 (t, ] = 6.0 Hz, 1H), 833 (s, 1H), 7.62 - 7.51
(m, 2H), 7.40 - 7.27 (m, 4H), 6.87 - 6.75 (m, 2H), $.39 (d, T= 10.0 Hz, 1H), 5.15(d, T =
10.0 Hz, 1H), 4.92 (s, 1H), 4.68 - 4.53 (m, 2H), 3.97 (dd, T = 12.5, 3.4 Hz, 1H), 3.77 (,
J=12.2 Hz, 1H), 3.55 (dd, J = 12.1, 3.3 Hz, 1H), 2.53 (d, J = 3.1 Hz, 1H), 1.88 - 1.62
{m, 4H), 1.59 - 1.42 (m, 2H). "F-NMR (376 MHz, Z22¥2.d)8-112.17(q J = 7.6
Hz, 1F), -114.79 (q, J = 8.6 Hz, 1F). LOMS-ESI™ (m/&): [M+H] AR,
C2SHZ6FIN3O4: 506.19;, 45 ): 506.2.

oA 7

3158 38-H (240 mg, 0.475 mmol)Z TFA (3 mL) ol A20lA 30& w<F &ajA)7)aL, &A4E SFAAT.
FHES FHZ4 (40 ¢ ZHE) 93 faldo2A] CHLCl,~CHLCl, & 20% MeOHE A}-23}o] AASATE,
A APE RIS 27 & AFES NelN (~2 nl) A4 0ColA 158 5 dstdsta, 248 o7
atar, MeCNo & AHsttt. 39 TASE JF tol AxAA AL 388 F5819 .

ANES HEAT L, FFES MelN (~1 al) 2 2 (~1 nl) o] 71dste] gaiAHT. |AE HH3] Ao
2 YA g Wxo A 158 5 WAAAY.  2AE oJHstal, MelNeZ A5k, W3 3t AZAA
)9 33HE 38 F5sHIT).

TH-NMR (400
MHz, Z22X2-d)5 11.68 (s, 1H), 10.42 (s, 1H), 8.27 (s, 1H), 7.41 - 7.31 (m, 1H),
6.86 - 6.73 (m, 2H), 4.90 (d, 1= 2.5 Hz, 1H), 4.71 - 4.53 (m, 2H), 4.07 (d, T = 10.6 Hz,
1H), 3.90 - 3.67 (m, 2H), 2.68 (s, 1H), 2.01 (s, 1H), 1.97 - 1.80 (m, 3H), 1.80 - 1.62 (m,
2H). VF-NMR (376 MHz, Z22X2-d)§-112.28 (m, 1F), -114.74 {m, 1F). LCMS-
EST' (m/z): [M+H] AR, CyHppF N0 41614, 85214163,

33HE 39 2 409 A%

(2R, 3S,5R,13aS)-N-(2,4-T] ZF . 2 Wl 2 )-8-3| =5 A -3-W & -7, 9-1] & 2-2,3,4,5,7,9,13, 13a-SE}3| =2~
2,5-wEb =y 2 = [1',2" 14,519 84 =[2,1-b][1, 3] SAAl B -10-7F 22 ~opn] = 39 2 (2S,3R,5S,13aR)-N-(2,4-
Z2oa2W4)-8-3|EZFA-3-1|E€-7 9-U]L4-2,3.4,5,7,9,13,13a-2E}5| =2-2 5-wgl =g E[1',2':4,5]

92X = [2,1-b][1, 3] SAA B-10-7} 2 & 2oln| = 40

y 0 F oo o F

NS )\1 YO SN

N \\/k\b H E = N N H i(///‘\
3 0 F b ) F
O OH H O OH

39 40
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[0629]

[0630]

[0631]
[0632]

[0633]

[0634]

[0635]
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NHBoc NHBoc NH,
"‘g MeLi, CUCN [" Hoy e "{
H“‘{‘:;,,’ BF; GEt, T _‘—*,“:-L{
O H OH SH
() {44}
NH,
g . 0 F
HO\[OH o . C ion 9
: s ' FYTNTRSTON TS
N N ] X __.___._Q_h._.w, ! N ]’E\
e o "{\,:/H \ﬁ/l\\f’%ﬁ &
0 0L 4o o O 384
{+/)
| 712 HPLC
0] F
H _H i
oo g, Shoone,
Ry M
VH G O 398 O
/MQBE'z ) NgBr;\
HoH i £ o (H) i
: Y\N/\ "N o jﬁ/o\?f\s\! o NN R
YRRy Son ko0 L
Y o ZF ey 0 P g
"o o o oH
39 40
oA 1
A17E] Alolbo] = (290 mg, 3.27 mmol)S 3.3 mL THF ZFol @AEA7]a, -78CE YZA 7Tk, dold o=
Z MeLi9] 1.6M €< (4.1 mL, 6.56 mmol)S A7}sla, WS fAS AL oz A7k 7|7tel| AA /fLIEE

°
atal, -78C=E AWZAAIFAT.  tert-FE (IR,3R,55)-6-SAMAIZ&([3.1.0]184-3-U 7} 20l o] E (330 mg,
1.66 mmol)S 3.3 mL THFo] o]ojA AZFQH3l54 t]oE odEdolE (0.25 mL, 1.99 mmol)o] A7}slar, 30
ol A -30C® 7h&¥ =% sfal, -35TC WA -25ColA 1A &9k mnkslgiet.  ofojA, whg &ois A2
o7 Zh2stal, XSk NI(54)/NL(5A) e Efbe= AAstal, EtOAc® FEskal, A= AHskaL, Mgso, &
oA AxAZ|AL,  oFslal,  EFAIZ]AL,  SGC (0-10% EtOH/DCM)Ol  os]  AAlste] AW tert-H-E
(18,35,49)-3-3| =5 A -4-H LA F 2 A7t 2l 0| ES #5353,
Ty

NMR (400 MHz, 22238 -d) 3 5.16 (5, 1H), 3.98 (s, 1H), 3.74 (q, J = 4.3 Hz, 1H),

3.65 (g, J = 7.0 He, 1H), 2.23 (dt, J = 14.0, 7.0 Hz, 1H), 1.98 (dt, J= 13.3, 7.0 Hz, 1H),

1.89 — 1.79 (m, 1H), 1.58 — 1.44 (m, 1H), 1.38 (s, 9H), 1.18 {1, /= 7.0 Hz, 1H), 0.91 (d,

J=7.0Hz, 3H).

A 2

3 mL HCl/Y)=4F (4M, 12 mmol)S 3 mL Y4t & A tert-FE (1S,3S,45)-3-3] =FA]-
FtEvto]E (182 mg, 0.85 mmol)e] &olo] H7sldct. wHS ZIES 2204 2/\]{]' Zob
A7)a, EFQog 23] Ao|Aste] gAn] (18,2S,45)-4-011] w-2-mE A ZF 2 HAELLS 55190},

oA 3

e 5-(2,4-HEFLEMNATIER R Y)-1-(2,2-H I EF A & )-3-H FA]-4-24x-1 4-T] s =2 d g d-2-7l 2 5
2Ago]E (1-C, 310 mg, 0.75 mmol), kAWM (1S,2S,4S)-4-o}n| =-2-HEA| S ZHEr-2 (115 mg, 0.76 mmol),
9D EAZE (232 mg, 1.68 mmol)S 3.8 mL oFAIEUEZ/0.2 mL ofAEAb] i5o]ar 90TeA 2417 HoF u
el & o0hg E3HES DN 5 Atolel Euistar, 44 S DOMS®E F&E38kar, ek 7] S MgS0, el
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[0637]

[0638]

[0639]

[0640]
[0641]

[0642]

[0643]
[0644]
[0645]

[0646]

SS90l 10-2406288

off
o

A1713L, SGC (0-10% EtOH/DCM)l| ©]3l “gAl|ste] F7kA] 39-AE F53F3UTt.

A 39-A (190 mg)E H2=(Lux) AEZ2-2 7yl AolA 7|2 AAE HPLCIl 3] Sz do=zA 9:1
ACN:MeOHE AHg-3te] ®&lste] Z7HAl 39-B (A1 £ ¥13) 2 40-A (M2 &8 FA)E AL Yol dAATH3
FE 2 5300t FHA 39-Be] A (X Agslel| o) Aol gAstste] &1), 71 HPLC AF Azt
= 3.98% (2 AEZ2~-2 1C, 150 x 4.6 mm, 2 mL/¥ 9:1 ACN:MeOH). F3HA] 40-A2] A5 (XA A7t
ola] A gAstete] gelg), 712 HPLC AF AlZF = 6.35% (52 AE22-2 1C, 150 x 4.6 mm, 2 mL/&
9:1 ACN:MeOH) .

@7 ba

BEAU3tnad|4 (68 mg, 0.37 mmol)S 2 mL oMAMEYER F F7H4 39-B (83 mg, 0.18 mmol)e] &Me] H7}

sitt.  HbE EFES 50TelA 1A & uRkstal, 10% 574 HCIZ AHAsiA71a, 4 2 gE=2=2dg
Abolell  Eulsla, 4 S tEFERIZdYuoer FEIch. 3 /7] S MgS0, Aol AFRAI7|a,

s, FEA 7|0, Ayt A FEntE 2 (0-10% EtOH/DO) ] & BAsle] 33E 398 53819},

lH_
NMR (400 MHz, Z22¥2-d) 8 12.32 (s, 1H), 10.36 (s, 1H), 8.29 (s, 1H), 7.44 -
733 (m, 1H), 6.88 — 6.76 (m, 2H), 5.37 (dd, T = 9.5, 4.1 Hz, 1H), 5.28 (1, ] = 5.3 Hz,
1H), 4.63 (d, J = 5.9 Hz, 2H), 4.23 (d, J = 23.0 Hz, 2H), 3.99 (dd, T = 12.7, 9.5 Hz, 1H),
372 (q, T = 7.0 Hz, 1H), 2.51 (dg, J = 13.7, 6.8, 6.1 Hz, 1H), 2.15 (ddd, T = 14.7, 8.3,
2.3 Hz, 1H), 1.94 (d, § = 12.7 Hz, 1H), 1.77 (ddd, I = 12.7, 4.0, 2.9 Hz, 1H), 1.61 ¢dt, J

= 14.6, 5.2 Hz, 2H), 1.24 (t, J = 7.0 Hz, 1H), 1.09 (4, J = 7.2 Hz, 3H). LCMS-ESI’

(m/z): [MHH] ARR], CoaHpFaNsOs: 446.15; 531 446 2.

@A 5b
Baustalad4 (59 mg, 0.32 mmol)S 2 mL oFHNIEYUER = 744 40-A (70 mg, 0.15 mmol)e] &olo] H7}
s, Wkg &3t

ol olo

< 50TolA 1A3F &Qt mwbstal, 10% 4 HCl= AdsA7]a, ¢4 R HeEzzdd
d A

==
ban, A S "HEREdEeR FEE30u. &% #7] e NS0, BelM dx:Al7aL,

)

Afololl -l
olFsla, wEA7|, A A IA2ulE s (0-10% EtOH/DAD ] 93] AAste] 33E 40 55319},

H-
NMR (400 MHz, ZR2IE.4) 5 12.32 (s, 1H), 10.36 (s, 1H), 8.29 (s, 1H), 7.44 -
7.33 (m, 1H), 6.88 — 6.76 (m, 2H), 5.37 (dd, /= 9.5, 4.1 Hz, 1H), 5.28 (t, /= 5.3 Hz,
1H), 4.63 (d,J= 5.9 Hz, 2H), 4.23 (d, = 23.0 Hz, 2H), 3.99 (dd, J = 12.7, 9.5 Hz, 1H),
3.72 {q. J = 7.0 Hz, 1H), 2.51 (dq, J = 13.7, 6.8, 6.1 Hz, 1H), 2.15 (ddd, /= 14.7, 8.3,
2.3 He, 1H), 1.94 (4, J = 12.7 He, 1H), 1.77 (ddd, J = 12.7, 4.0, 2.9 Hz, 1H), 161 {dt, J
= 14,6, 5.2 Hz, 2H), 1.24 (t, J = 7.0 Hz, 1H), 1.09 (d, J = 7.2 Hz, 3H). LCMS-ESI
(m/zy: [MHH] AR, CpHpFoNOs: 446.15; A5 446.2.

A 41
st 419 Az

(1R,4S,12aR)-7-3] =FA]-6,8-U] & 4-N-(2,4,6-E8| ZF 2 2 F)-1,2,3,4,6,8,12,12a-ZE} 5| = 2-1,4-1|E} =
a8 x=[1,2-a:1",2'-d] ¥ 2R -9-F} 25 2ol =
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[0648]
[0649]

[0650]

[0651]
[0652]

[0653]

[0654]
[0655]

[0656]

oin
J
Jm
Qﬂ

10-2406288

o H ¥ E
/\i" \N ™ j\ﬁﬁ
A
el NoeSSg " F
o OH
41
HH LH "
/\r‘i “COOEt _LiBH, /»\r,g WO wsor 1 OMs HY, N
N )(j” T N, EIMF N
H Boc H . o Soc 7 e
414 B 410 -
O OEi
H , NaHCO, ji
H a H
Ho, PAIC 7*'?"::/NH2 O OBn 38!’-‘ ,_§/’\ Okt
...... o PG, !
e T A
41E ) OBn
41-F
TS .
on, QU o o % %«Nl
e y NW
Lo o S NPT B'e o F@
0 OB’“! i@opﬂ G QB!’}
415 o

0

=4

THF & 2.0 M LiBH, (7.5 mL, 15 mmol)E FH7FsIitt. AAE EFES A2 4 21A7F &oF wvtst &
3)

oA WZAIZ|aL EAR gt & BS HH3I Hristd ARG, 279 e B &, A4 EES RA
(x D FF3t, 2719 f7] £8& & x D2 AFstz, dsta, dxF NaS0)A 712, FF5AH Y. IHF
B Fu|ZY4 (120 g 2ol g8 &g Aoz A - FAS Ab&3ste] AA|ste] 41-BE 5319
LOCMS-ESI' (m/2): [M-CaHotHT AR, CHNOs: 172,10, 22 X):171.95.

A 2

100-mL E vler Ze~3o] DCM (20 ml) & WFSE 41-B (1.6 g, 7.05 mmol) 2 Eg|odolyl (0.94 g, 9.3
mol)< AT, wEExd F2gols (0.91 g, 8.0 mmol)E ¥WHE EIEo] Hrlslgitt. ool Wk &3}
B Ao 3/\1 ZF Zor wwkelgit. EIES EA (100 mL)E 3Astal, B ()2 AHEct. F4 23F
£ EA ()& FF313, 7] 285 #sta, dx (NaSopA71a, sH5AF. REs 0 94 (120 g

Zd, FFEA A&l o] &EHomA A4t - EAS A&l AGAlste] 41-CE 53kt
LOCMS-EST (m/2): [M+H] AR, CjeHoF,NL05: 306; 252):306,
oA 3

100-mL 5 ¥te ZEk2=ol DMF (10 mL) 5 ¥FS%E 41-C (2.1 g, 6.9 mmol) 2 oA =3FYEF (2.3 g, 34.5
mol) S ATt o]oA, RS EFES 1oocoﬂ*1 Al wRkelltl. EFES FA (100 mL)® 348,
el

=]
)= AFeAT. F4 #4892 EA (& FFska, 7] 98 Fotal, Adx (NaS0)A71aL, §FA ]Ziﬁ‘r.
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) B4l (120 ¢ 29, A=A Aol o8 §UN0RA AW - EAS AHgEte] FAlste] 41-

LOMS-ESI (i) [M+H]T AR, CreHioFaNaO 253; A& X): 253,

EA (20 mL) 2 EtOH (20 mL) & ¥§E& 41-D (1.3 209 &9 (N2 #HAE)| Pd/C (130 mg)E FH7}skSIH.
S H, sholl 3AIZE &< whtsigint.  E3}ES AEfolEE T3l osta, qdHEE FAA SE 41-

LOMB-EST * (ﬂl/:?} E:\A ’§§] 7-“)1"_]_‘%] , Cj g}! ;9}*2{(107 227. }ééi] 2 227,
oA 5

100-mL &<+ whe ZEfs=o] olwhe (20 ml) & W% 41-E (1.05 g, 4.62 mmol) 2 ¥
4.62 mmol)E AYTE. & (20 mL) F FEHAMUEF (0.77 g, 9.2 mmol)E J% B3R H7lsloltt.
ojojA, Wk E3ES Ao v wwksgitt.  EFES EA (100 L) 2 Ak, & (2x)= AFH3SI.

7z (NaSO A 7] 3L, o:'T}‘]Zir/]'. = AANE (2.4 9

LS B 38-F (1.6 g,
1

o & v 27F AA 9lo] AFEEIT. LOMS-ESI (m/z): [M+H] Z1AFR], CiHigFoNo0r: 556; A1Z3]: 556.

 vle ZEksde] 4 N HCL /UEAF 5 ol whgomREe 2 ANE (24.7 nl)S AR
ojojA], Rk EFES ALdA 1AZF B wHksgitk. FFHAI & o A (2.1g %
DBU (3.27 g, 21.5 mmol)E 1Az F<F wukelwAl 110CE 7FE3tS < &4
(120 g Z&)ell o3 %FA Mo @it - oE ofAE|ES

LCMS- FSE (ﬂ’/"} f_‘\v? }ij Zﬂ}‘]'?‘] Clgf'{;ngszﬁﬁ 409;@%‘7_‘]:409‘

A 6

100-mL %< wvle Z2430 THF (5 mL) 2 MeOH (5 mL) WHS-& 41-F (0.5 g, 1.22 mmol)E ¥k, 1N

KOH (3.7 mL)E 8+ &= H7Iskitt. olojA], w8 EFES A=A 1A7F &t wnksigitt. 1 N HCI

(3.7 mL)& #H7Fshe] wbg E3HES A SA7| L, EFAA UE-E9 §7I JC'L“H'E— AASAL, EtOAc (2 X)&E F
1-

= |
ek, #7152 @etka, Ax (NaS0)A7]aL, 5417 sheke 4

100-mL B+ vhe Zgkado)] W& 41-G (0.14 g, 0.37 mmol), (2,4,6-E8]ZF 23 d)Hetoldl (0.12 g,
0.73 mmol), N,N-tljo]ixZ &g do}lrl (DIPEA) (0.24 g, 1.84 mmol) 2 HATU (0.28 g, 0.74 mmol)E A|9-1L,
DCM (5 mL) ol &afr Tt Whg TFES A2olA 247F &k wegivt. EFES FA (100 nL) = 3|4
skar, #3} NalC0s (2x), E3F NHCL (2x) 2 AHSFIL, NaS0, dellA Ax=A30. 50 5, = 245 4

2o} A AolA 2 Azelgoellel o8] SA-EOAE AHEale]l FAlske] BT 410 SS9t

Jn

LOMS-ESI (m/z): [MHH] A=, CiHioF N0 524.5; A= x]:524.5.

oA 8
50-mL T wtek ZekAFe] TFA (2 mL) = WHSE 41-H (0.13 g, 0.25 mmol) S A Uc). Hke EgES AL
oAl 30 FF wHESIGITE.  FHAIZ $, 2 E2& A A oA 2 A=2etEaIe 93] EtOAc-

=
MeOHE Ab&sto] AGAlgte] st3te 418 #5353l
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[0672]
[0673]
[0674]

[0675]

[0676]

[0677]
[0678]

[0679]

[0680]

[0681]

omn
J
Jm
Qu

10-2406288

H-NMR (400 MHz,
222X 3 .d)511.61 (s, TH), 10.70 - 10.01 (m, 1H), 8.26 (s, 1H), 6.65 (t, I =8.1 Hz,
2H), 4.88 (s, 1H), 4.65 (dd, J = 6.1, 2.4 Hz, 2H), 4.07 (d, I = 10.9 Hz, 1H), 3.93 - 3.58
(m, 2H), 2.67 (d, J = 3.1 Hz, 1H), 2.08 - 141 (m, 7H). YF-NMR (376 MHz,
Z22X20)8-109.22 (d, J = 11.6 Hz, IF), -111.04 - -112.79 (m, 2F). LCMS-EST"
(m/zy: [MHH] ARR, O HyFaNsOs: 434, 2521434,

A Ao 42
3HE 429 A=z

(2R,5S,13aR)-8-8] == A]-7,9-1] 2 2-N-(2,4,6-EF ZF o 2l 4 )-2,3,4,5,7,9,13, 13a-S B} 8] =2 -2, 5-v B} i
A E[1',2":4,5]9 A = [2,1-b][1, 3] FAMA A -10-7} 25 2~ obm| =

Q F
No g
4 O OH
42

OH

HO . OH

oy
N’IE\QH NH,
o 1%1 —
- o
b v WA 2

O O

H F
\%’/’\N/\\‘/lk(\H l)u\JID z O\?,/\ /\)L /DO\
F
N % .............................. -
O~ H O Oy
428
H H C} F
K O%NNN‘/'LN : S
AR AR AR AR AR i H §
v 4 et N0 N
o O OH
oA 1

OLNEUEZ (36 nl) % oMEA (4 ml) F 1-(2,2-THIEA N E)-5-1 A -6-(H FA FF 2= R ) -4-8 A
L4-vsl=2agd-3-7t2 522k (3.15 g, 10 mmol)& ®¥EAF (0.195 nL, 3 mmol) 2 A&staL, 75T %
o FATk. WS EIES 7AZF b wwkelar, WZEA|Z]aL, -10Col A 39 EoF Bysta, FUME 2AL F
b 75CE AZFEET. o] BAS WAL 2 FHE 5 dAE Sl

oA 2

S 1Z2RHY 2 v EFE (20 ml, 4.9 mmol)E (1R,39)-3-olv| =A F2MeHE (0.809 g, 8 mmol)o] T3l
ZH242 AT, EFES oMHEYEL (16.8 mL)E 3A5ta, @E (0.553 g, 4 mmol) 0.2 Hz|sha,
85C=E 7FEsink. 241 5, W %%L%é F9 exg WA 7|3, v wEkekgith.  0.2M HCl (50 mL)<
HArbeta, FE A g8 gIFRade (2x150 mb) o2 FEIATG. FI 7] T FHUEE FolA

[$)]
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[0687]

[0688]
[0689]

[0690]
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[0692]
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vre o dx M 1A 1.49 go2 EEAAC. IR el Axo zRE A AdA s

HA 42-A (0.225 g, 0.702 mmol) 2 (2,4,6-EdZF o 2 d)weoll (0.125 g, 0.773 mmol)S oA EY
EY (4 mL) Tl dEA7]aL, NN-tolizmZo|gotrl (DIPEA) (0.183 mmol, 1.05 mmol) o= A 2]akitt.
el (t]m ol )-N N-t]W e (30-[1,2,3]Eg]o}E=[4,5-b] 7] g W -3-2 & A )W eto]n]F SAZE o7

2olo]= (MTU, 0.204 g, 0.774 mol)s A7H8TE. 1540 ¥, 2 e EREE F4 Ao AHed3)

3NO{N

?Q m

LOMS-ESET (m/2): [M+H]T AR, CopHa FaNaOs: 464.14; A= 2]:464.2.

4
old WA = Whg EFEol MgBr, (0.258 g, 1.40 mmol)E H7FsIGIch. whE EFEE 50TNA 108 <
WL, 10% 4 HCIZ AMgskA7)a, tEeeddos 23 FE69
2473, efatstan, HHAYIE, delst A AmchEods] (EO/
0.1% TFA 71 2A 3r5)= AFg3le] AA sl & 422 FE3H90):

mm
é
)
2
o
)
>
jam)
ac)
oy
(@)
=
(@]
Z.
~—
=
[

"H-NMR (400 MHz, DMSO-ds) &
1243 (s, 1H), 10.34 (t, J= 5.7 Hz, 1H), 8.42 (s, 1H), 7.19 (t, J = 8.7 Hz, 2H), 5.43 (dd,
J=95,4.1 Hz, 1H), 5.08 (s, 1H), 4.66 (dd, J = 12.9, 4.0 Hz, 1H), 4.59 (s, 1H), 4.56
4,45 (m, 2H), 401 (dd, J = 12.7, 9.7 Hz, 1H), 1.93 (s, 4H), 1.83 (d, J = 12.0 Hz, 1H),
156 (dt, J = 12.0, 34 Hz, 1H). LCMS-ESIT (mz): [M+H] A%,
CoHigFaNOs: 450,13, 2% ):450 2.

A Ao 43

sh3HE 439 Az

(12aR)-N-((R)-1-(2,4-T) Z 2 0 2 5| U ) o] & )-7-3] =2 A] -6, 8-T] 2 2-1.2.3.4.6.,8.12, 12a-SE}6| =2 -1, 4-v| €}
Oy g E(1,2-a:1",2' -d] ¥ R -9-F} 2 E ol =

¢ = F
LN
1o H i
?“ o) -
H
43
b H g3 F
HATU P NSNS
\‘NT/L% H |
; e SN
H Y 0 F
O 0OBn
43-A
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[0694]

[0695]

[0696]
[0697]

[0698]

[0699]
[0700]
[0701]

[0702]

[0703]

[0704]
[0705]

[0706]

[0707]

SS50l 10-2406288

A 1

100-mL S ®be Zgt23o] WhEE 41-G (0.14 g, 0.37 mmol), (R)-1-(2,4-tZF 2 Z=d)oeoln (0.12
g, 0.74 mmol), N,N-tjo]AZ2HoEo}7l (0.24 g, 1.84 mmol) ™ HATU (0.28 g, 0.74 mmol)E -3, DCM

(5 mL) ol ST, uhe EFHES A2oA 243t Fob wnkekgleh. ERES EA (100 L) = 348},

238} NallCO; (2x), 3} NILCI (2x)2 M AFFaL, Na,S0, AollA AZAAL. HE2A7 &, % 2218 Ay 24
Ao A 2 ARulE g o #FA-Et0AcE AMgste] AAstY] 3IAE 43-AE S5 T

LOCMS-EST' (m/z): [M+H] AR, CaHioFaNL05 520, A5 2):520.

oA 2
50-mL T vt ZgkaFo] TFA (2 ml) = ¥H$E 43-A (0.14 g, 0.27 mmol)E A, ¥-e E3ES A8
oAl 30 EQF wHESITE.  FHFAIZ F, AS Azt A oA 7 FulEade] 98] EtOAc-

2
NeOHE ARg-ste] AIste] 3 438 F53altt.
H-NMR (400 MHz,
2223245 11.65 (s, 1H), 10.57 (s, 1H), 822 (s, 1H), 7.31 {m, 1H), 6.99 - 6.62 (m,
2H), 5.64 - 5.32 (m, 1H), 490 (d, J=2.7 Hz, 1H), 4.04 (d, J=11.5 Hz, 1H), 3.93 - 3.63
(m, 2H), 2.67 (s, TH), 2.08 - 1.40 (m, 9H). “F-NMR (376 MHz, Z2=232.d)§ -
113.09 (m, 1F), -115.01 (m, 1F). LOMS-ESIT™ (m4): [M+HI A=A,
CorHooFaNaOs: 430, A5 2] : 430,

A Ao 44

313 449 Az

(13a9)-8-3| == A]-7,9-1] & A~ -N-(2,3 4-Eg| ZF o2 A )-2,3,4,5,7,9,13, 13- B3| =2-2 5-v gl =3 g &
[1',2":4,5]9 A %=[2,1-b][1,3] SAIA| A-10-F} 2 E »o}m| =

H.H i

2 OE Ay A~
N Ny N E
Ho OH F

3}3+E 15-B (40 mg, 0.12 mmol)ZS 1 mL oFHNEYUEZ Zola, 2,3, 4-EfZFo=Zd Aol (29 mg, 0.18
mmol), HATU (53 mg, 0.14 mmol), N,N-tjo]AX=2Ho|Eo}ql (DIPEA) (20 mg, 0.16 mmol)Co & X &3}, A&
oAl 2A1ZF &<t wEksk & LCMS #A435te] s3HE 15-Bo &g AR 9 FIHA 44-A0] FAAS Wi

U ERERE F4 9AE Sasa.

AV

A 2
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[0708]

[0709]
[0710]
[0711]

[0712]

[0713]

[0714]
[0715]

[0716]

[0717]

[0718]

SS90l 10-2406288

Z Hbg Mo MgBr, (63 mg, 0.34 mmol)E #H7Isth. ¥g EFES 50CAA 1A B9k
i, 10% 44 HCIR AMsiAz)an, =4 3 tZ 2z ek Alolo] Rujsta, 4 4& tIFRaddoen *
ATk e 7] S MeS0, dellA AxAl7|ar, ofatskal, w4171, HPLC (ACN/H0, 0.1% TFA 712l
ol o8 8E 442 GAsHA .
"H-NMR (400 MHz, DMSO-ds) 8 12.45 (s, 1H), 10.38 (1, J
= 6.0 Hz, 1H), 8.43 (s, 1H), 7.27 (¢, J = 9.2 Hz, 1H), 7.16 (g, J = 8.5 Hz, 1H), 5.42 (dd,
J=9.5,4.0 Hez, 1H), 5.08 (s, 1H), 4.76 — 4.47 (m, 4H), 4.01 (dd, /= 12.8, 9.7 Hz, 1H),
1.92 (s, 4H), 1.82 (d, J = 12.1 Hz, 1H), 1.55 (dt, /= 12.2, 2.9 Hz, 1H). LOMS-EST”
(m/zy, [MAHT AR, Oy HipFNOs: 450.13;8 2 %1 450.2.

AAldl 45
33E 459 Az

(1328)-8-3| EZA]-7,9-U] & 2-N-(2,4,6~-ET] ZF A)-2,3,4,5,7,9,13,13a-2E} 8| =2 -2 5-v|El =T B &
[1',2":4,5]9 24 [2,1-b][1,3] A} A A-10- } } 1=

-1

WOHF F

HO OH 4

A 1

3EE 15-B (38 mg, 0.12 mmol)E 1 mL oPHEYEZ] F[ola, 2 4 6-EFZF o2yl (34 mg, 0.21
mmol), HATU (50 mg, 0.13 mmol), N,N-tjo]AZ&ZZo|elolwl (DIPFA) (23 mg, 0.18 mmol) o & *g&ta, A&
ol 217+ Feob wykek & LCMS A Ele] 313HE 15-BY] 9AE AR ¥ F74A 45-A9 FAS g Uit
g E3HEE & TAE St

A 2

I

c

o
2

Al F uhg gMof MgBr, (55 mg, 0.30 mmol)E H7Fsldth. whE E3ES 50TColA 1A17F H9F

10% =4 HCIZ M3 7|3, 44 2 Sz z2uel Alolo] Bujsla, 44 AL tZzzveoz =
o @E 571 S MgS0, AelA AEAZIaL, ol BEtal, FHAZIAL, HPLC (ACN/H0, 0.1% TFA A2 A
el o8l FAste e 4568 F533T.

e
o
2

o
-

32 K

ro

UQ‘J
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[0719]
[0720]
[0721]

[0722]

[0723]

[0724]
[0725]

[0726]

[0727]

[0728]

[0729]
[0730]

o
J
Jm
Qﬂ

10-2406288

TH-NMR (400 MHz, DMSO-ds) 8 12.37 (s,
1H), 1037 - 1025 (m, 1H), 8.37 (s, 1H), 7.14 (1, J = 8.7 Hz, 2H), 5.37(dd, /= 9.5, 4.0
Hz, 1H), 5.02 (s, 1H), 4.66 — 4.40 (m, 4H), 3.95 (dd, /= 12.8, 9.6 Hz, 1H), 1.87 (s, 4H),
177 (d, J= 119 Hz, 1H), 1.50 (dt, J = 11.8, 3.2 Hz, 1H). LOMS-ESI™ (m/2): [M+H]
AR, CoibioFaN3O5: 450,13, 25 R): 4502

shehE 469 A=

(13aS)-N-(2,6-t &5 2

i
=
X

)-8-8| EFA-7,9-1%2-2,3,4,5,7,9,13,13a-5E} 8| =22, 5w By 2] = [17

2':4,5]19 84 = [2,1-b] [1, 3] S A B -10-7} 2 5 2obm] =
F
N Ry
H |
F >
Ho oH
46

oAl 1

332 15-B (38 mg, 0.12 mmol)E 1 nL olMEYEZ] Zola, 2 6-tZF =z Aol (19 mg, 0.14 mmol),
HATU (56 mg, 0.15 mmol), N,N-tjo]AX=2Ho|Eo}ql (DIPEA) (20 mg, 0.15 mmol)Lo.2 X &3}ar, A4 90
Qb nRkek = LOMS A et 33hE A9 hdst AR 9 FHA 46-A9] IS et kS £3=

6) L
F4 wAE Fasken.

HhS- &l MgBr, (50 mg, 0.27 mmol)E FH7}skith. ¥+ £FES 50TAA 1A7F &< o

[l Cl=2 Adsinzia, 4 92 YE2 2 gk Alold] #ullsta, 4 43S tE22vgoe=
=39, g3k f7] A4S MgSo, *loﬂxi AzA73, 78tar, HEA7)aL, HPLC (ACN/H0, 0.1% TFA 7H& A

gl sl gAlste] shehe 468 TSI

YH-NMR (400 MHz, DMSO-ds) & 12.37 (s,
PH), 10.33 — 10.26 (m, 1H), 8.37 (s, 1H), 7.39 — 7.29 (m, 1H), 7.05 (t, /= 7.9 Hz, 2H),
537 {dd, J = 9.5, 4.1 Hz, 1H), 5.02 (s, 1H), 4.66 — 443 (m, 4H), 3.95 (dd, J = 12.7, 9.6
Hz, 1), 1.87 (s, 4H), 1.77 (d, J = 12.0 Hz, 1H), 1.50 (dt, J = 12.2, 3.5 Hz, 1H).
LOMS-EST (m/4): [MHHT AR, CuFHaoFoN3Os: 432.14; 25 %]:432.2.

AAdl 47
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[0731]

[0732]

[0733]

[0734]
[0735]

[0736]

[0737]
[0738]

[0739]

[0740]
[0741]
[0742]

[0743]

SS90l 10-2406288

(1R,4S,12aR)-N-(2,4-T) ZF 0 Wl & )-7-3| =2 A]-6,8-T] 2 4-1,2,3,4,6,8,12,12a-2E} 3| =2 -1, 4-W B} :=T] 1)
2 %=[1,2-a:1",2'-d] 9 H-9-F} 2 E 2ol =

o H O F
A\,‘_F}”\N\ N l\
NN H L £
H OH

47

N SS7OH_HATU, DIEA

2, 4 HE20 2o —N
OBn H
44-G

p

Z A 41-G (0.45 g, 1.18 mmol), 2,4-tjFF 2oyl (0.35 g, 2.44 mmol), N,N-tjo]A>xZFoe o}yl
(DIPEA) (0.79 g, 6.11 mmol) % HATU (0.93 g, 2.44 mmol)E DCM (10 mL) Z°] L&A AT}, HHE ZIES
Ao A 2417 Bk mulalgity.  EFES EA (100 mL)Z 3 A)skar, 3238} NaHCO; (2x), ¥3F NHCl (2x)Z A

Aahal, NS0, Aol AZAZT. FHA F, 2 BAL A A geld 2 amvieadnd o @
AF-FtOACE AME3le] AAsle] 3T 47-AS S8},

LOMS-ESE (m/z): [M+H]" AR, CisHyoFaN207: 506,225 506.

vkt ZgkA=o] TFA (6 mL) 3 WHE-5 47-A (0.5 g, 0.99 mmol) S AT}, ke EFES 489
kil A5 A7t A Ao Zy azvtEadd] 93] EtOAc-

H NMR (400 MHz,
Z2RXE-4) 3 11.70 (s, 1H), 10.44 (s, 1H), 8.29 (s, 1H), 7.60 - 7.29 (m, 1H), 6.95 -
6.58 {m, 2H), 4.10 (s, 1H}, 4.02 - 3.54 (m, 3H), 2.68 (d, 1 = 3.1 Hz, 1H), 2.00 - 1.40 (i,
8H). UF NMR (376 MHz, 22232-d)5-112.31(d, J =80 Hz, IF),-11477(d, I =
8.4 Hez, 1F). LOCMS-EST (ng) [MHH] AR, CuHaloN:Os: 416 ASA):
416.

335 489 A%
(1S,4R,12a8)-N-(2,4-0) ZF 2. 2wl & )-7-3| =5 A]-6,8-T] £ 4-1,2,3,4,6,8,12, 12a-=E} 3| =2 -1, 4-v E} .= T] 3]
2 %=[1,2-a:1",2'-d] ¥ F-9-F} 2 E 2ol =
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[0744]

[0745]
[0746]

[0747]
[0748]
[0749]

[0750]

[0751]

[0752]
[0753]

[0754]

o
J
Jm
Qﬂ

10-2406288

48-BZ A Ao 5504 55-H¢} FALSHAl 55-AS 48-AR X|8kslo] AU TE. IS 488 A4 3804 33

B 380l tha) 71AE ukel o] 38-BE 48-BE x| 3hate] Al xale] h3HE 489 53kt
TH-NMR (400 MHz, Z==32.
d) 8 1179 (s, 1H), 10.44 (m, 1H), 8.33 (s, 1H), 7.42 — 7.31 (m, 1H), 6.86 — 6,74 (m,
2H), 4.74 (5, 1H), 4.63 (d, J = 5.8 Hz, 2H), 4.19 (m, 1H), 4.07 — 4.03 (m, 2H), 2.83 (s,
TH), 1.92 — 1.68 (m, 6H). "F NMR (376 MHz, 2RI Z2-4)5-112.3 (m, 1F), -114.8
(m, 1F). LCMS-ESI (m/Zz): [M+H] AR, CHuFN:Oyp 416,14 A=)

416.87.

shehE 499 A=

(2S,5R, 13a5)-8-3] =5 A -7, 9-1 5 2-N-((3-(Ed| EF 2 e) v e d-2-d) e )-2,3,4,5,7,9,13, 13a-5 E} 3]

c2-2 5-Wet=gE (1,2 :4,5]9 A =[2,1-b][1,3] A A A -10-7} 2 E ~olu| =

i }
H o H P
WY e
Ho oM
49
O . Xy E;iQ i G
N7 " “OH L HATU SUNTSRTON TS
N ’ HNE S —— N N
N \’l\\ﬂ + N \ Ny N
Ho o ~ /6
~ ~
165-8 48-4
’ o) CF,
Gz /ﬁ\ o~
MgBry N"\l N7y
...................... H
N?{ NS Nz
HO OH 4
oA 1

3}3E 15-B (44 mg, 0.14 mmol)E 1 mL oMHEYE™ Foli, B-(EYEFZvd)dgd-2-¢)rgteldl

H=

(38 mg, 0.18 mmol, HCI ), HATU (69 mg, 0.18 mmol), N,N-tjo]iaE2o|do}yl (DIPEA) (0.07 mL, 0.40

mmol) &2 A g star, Ao)A 1A7F For Wbk & LCMS A4 &te] 3}gE 15-BY] 9AI An
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[0755]

[0756]

[0757]
[0758]
[0759]

[0760]

[0761]

[0762]
[0763]

[0764]

SS=50l 10-2406288

A9l A& wHUAT. wE EFER 5 dAE TSI

oA 2

old A9l Z WkE &Noll MgBr, (51 mg, 0.28 mmol)E H7Fslith. WS EFES 50TolA 908 &< wytk
shal, 10% 44 HC1Z AMAEA 7)o, 4 2 UF22de Alold Zulslta, &4 A4S fEzzyugoz &
stttk e 7] A NgS0, dellA AxA7IAL, odtstar, sFA17]a, mlgkEol] ofo] Held dH2® <

'H-NMR (400 MHz, DMSO-ds) 8 12.42 (s, 1H),
10.80 — 10.70 (m, 1H), 8.83 (d, J = 5.0 Hz, 1H), 8.44 (s, 1H), 8.19 (d, J = 8.6 Hz, 1H),
7.56 (dd, J= 7.7, 5.2 Hz, 1H), 5.43 (dd, J= 9.5, 4.0 Hz, 1H), 5.08 (s, 1H), 4.86 — 4.80
{m, 2K, 4.67 (dd, J = 12.9, 4.0 Hz, 1H), 4.59 (s, 1H), 4.02 (dd, J = 12.6, 9.8 Hz, 1H),
1.93 (s, 4H), 1.82 (d, J = 12.1 Hz, 1H), 1.60 — 1.52 (m, 1H)., LCMS-ESIT (m/2):
[MHH]™ AR, CyiHpFsN,Os: 465.14; A25): 465.2.

3t E 50 W 519 Ax

N-(2,4-"E=Fo2wd)-9- OICE/\]—8 10-1)%2-2,3,5,6,8,10, 14, 14a-2 E} 3| =2 -2 6-WE} =T 2| = [1',2" 4,
513842, 1-b][1,6,3] ]2 A 2 A -11-7} 28 ~ofu] = 50 2 5]

H H
C\V\\Nf/\\\&/kN RS
% "o
NNO e \,
H }
07 H O OH
5S¢ 5%
OH
HOL_OH f \'
al
+1) He O /\r\,/\ Xy
H i H P
\7/\( gl Q/
(*f-}
| 717 src
[ iczd
rd
o] F
H H i . O F
B ; ,U\ H H ]
Oy %, 2O, . ,
/ 1./\?‘\ ﬁ/\@\ YOS Ewﬁ
e ge] F ] NT/\ o R
O H 6 o sam YRS bL sia
/’\Aa% MgBrZ\
H o H i I
X\/\N l \)l ({,T J\f/\N’/\\\i/’\N i/%\
'%,N SN & N
i ¢} F
H & H O OH
51
oA 1

e 5-(2,4-1EFF2HA7IE20lR U )-1-(2,2-T 3 EFA| o &) -3-H| FEA| 4-F -1 ,4-T 3| =23 2| -2-7} 25
Ade]lE (1-C, 392 mg, 0.95 mmol) (AAld 87), =hAlw] A]x-5-olv] e Eg}s]| = 2-20-3 #-3-2 (WO
2012/145569 (Bennett, B. L. et al.), 2012 4¢¥€ 209 &=<9) (112 mg, 0.95 mmol), = EAMZE (134 mg,

pul
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[0765]

[0766]

[0767]

[0768]

[0770]
[0771]

[0772]

[0773]
[0774]
[0775]

[0776]

SS90l 10-2406288

[e]
o
DM A= Aol &Ewjstar, 4 A4S DMNe= FEshar, 3 f7] S NgS0, el dxA71aL,

oslar, sFA7]aL, SGC (0-10% EtOH/DCM)ol 28] AAste] F3kA] 50-AS 45313 T).

0.97 mmol)& 3.8 mL oPHMEYUEZ/0.2 mL oM EAS] Fo]a, 90TColA 907 &<t npksk & db

A 2

F7HAl 50-A (40 mg)E 71Z29 IC Z9 oA 7]E SFCell & Sl ozA 2UA o)isteta F 10% DIFE
ARgEle] Belsle]l 74 50-B (A1 £ ¥3) 2 51-A (A2 &8 93Z)E AL AAAERS} FHYE F5
stttk FIHAl 50-Be] A (WHe] Ad) fgAstEh), 718 HPLC AR AlIRF = 11.48% (7

4.6 mm, 1 mL/¥ MeOH). F3HA] 51-A¢] Z-%-: (w]x]9] A JAsksh), 71€ HPLC AlF AlIRF = 14.35% (718
2 I1C, 150 x 4.6 mm, 1 mL/& MeOH).

e

@7 3a

BE3uad4 (12 mg, 0.06 mmo B (10.5 mg, 0.02 mmol, W= Atj
AAsteh) o] Lol Hrbskith. whe C 1% EQh makakal, 10% 4 HC1= A shal 7)o
A 2 gER Y e Alelo] ®Eulstal, £ AS fERRvEor FEITH. &9 77 JS MgS0, el 1

i
—
=]
-
o
EY
ft
o L
> Im
Z o
of
e
N
(@)
(e}

4>

N

AxA]7

sk,

a1, ojupstal, FFAZ)aL, HPLC (ACN/H0, 0.1% TFA WAA g5l <& AAse] 3gE 508 5

TH-NMR (400 MHz, Z22I2.4)5 1047 (& /=
5.8 Hz, 1H), 8.42 (s, 1H), 7.35 (q, J = 8.6, 8.2 Hz, 1H), 6.81 (g, ./ = 8.7, 8.0 Hz, 2H),
6.41 (dd, J= 10.0, 3.6 Hz, 1H), 4.79 (s, 1H), 4.65 (s, 2H), 4.36 ~ 4.26 (m, 2H), 4.20 —
4.08 (m, 2H), 3.98 (dd, J = 12.4, 10.2 Hz, 1H), 3.88 (t, J = 1.8 Hz, 2H), 2.27 (dt, J =
13.3, 3.1 Hz, 1H), 2.15 — 2.06 (m, 1H). LCMS-ESI' (m/2): [MHH]" 4143,
CorHaoF N30 448.40; 4% 21 448.2.

@A 3b

2R3 aY)4 (13 mg, 0.07 mmol)S 1 mL oFHIEYER F F7H4] 51-A (13.2 mg, 0.03 mmol, Wm|=]e] Htj
141 3}8h) o] gdo] HIslH ek, whg EIES 50ToA 1AZ Bk wksla, 10% <=4 HCIZ A 3kA] 7] o
A g fZEade Atolo] Rujeli, 4 AS tFRadeo s &5, &3 5] A4S MgSo, Aol A
AFAN 72, oA#etar, s3FA17]aL, HPLC (ACN/H.0, 0.1% TFA 7R3&A &)l o8] ZA st 3JI4E 51 +5

-1> EO IE

TH-NMR (400 MHz, S223X5-0)35 1047 (1, J =
5.8 Hz, 1H), 842 (s, 1H), 7.35 (g, J = 8.6, 8.2 Hz, 1H), 6.81 (q, / = 8.7, 8.0 Hz, 2H),
6.41 (dd, J = 10.0, 3.6 Hz, 1H), 4.79 (s, 1H), 4.65 (s, 2H), 4.36 — 4.26 {m, 2H), 4.20
4.08 (m, 2H), 3.98 (dd, J = 12.4, 10.2 Hz, 1H), 3.88 (t,./ = 11.8 Hz, 2H), 2.27 (dt, J =
133, 3.1 Hz, 1H), 2.15 - 2.06 (m, 1H). LCMS-ESI" (m/2): [M+H] A21x,
ConHooF N3 O%: 448 .40; 2541 4482,

A A 52
aetE 529 Ax

(2S,5R,13aS)-N-(2-A FRXZEZANA4-ZF 22U 4 )-8-3| =FA]-7,9-1]24%-2,3,4,5,7,9,13,13a-2E} 3| = 2~
2, 5-MEet e d = (1,2 4,519 A x=[2,1-b][1, 3] SAA| A -10-7} 2 & 2o} =
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[0777]

[0778]
[0779]

[0780]

[0781]
[0782]

[0783]

[0784]
[0785]

[0786]

omn
J
Jm
Qﬂ

10-2406288

Nu\v/\ _cPrOH, NaH, j:j\ kA HN E NN
F/\//\F O L

A

ym%mwxfw\

E

15-8 H 52-A
\f Q
AN
52
A 1
20 L TEA F AIEFEZ2HE (1.9 g, 29 mmol)9] §9& 80 nL HSA F F2HERF 0C &9 (FF
ZF 60% FAFN, 1.04 g, 26 mmol)el H7iskgict. WHS E3Eo] Ao JIRHEEF i, 2. 4-tjEFe =
ZUEY (3.48 g, 25 mmol)S ZFA H7leta, v 255 05T R ASAZATE. 18A17F EoF wyksl 3 dks
GNe Ao WAL, Y ofAEoER M, Bw 23] R 5z 23] AHSI, NgSo, Aol A

ZA7)3, qFsta, Azt A oA wEAHT. Agsr A F2ulEagd (0-10% Et0Ac/FAb) ol o3 A
Algte] 2-AFRIZZAA-ZFEMEYELD S 5552
"H-NMR (400 MHz, Z22X2-0)57.52(dd, /=
8.6, 6.2 Hz, 1H), 7.05 (dd, J = 10.5, 2.3 Hz, 1H), 6.73 (td, J = 8.2, 2.3 Hz, 1H), 3.87 -
3.76 (m, 1H), 0.87 (m, 4H).

oA 2

THF & FastdFrsaEe 0C d59 (1M, 15 mL, 15 mmol)ell 14 mL tlolg oHEZE F 2-A|FEZZZA]-4-
EFFeRdEUELS Arlaiglh. whg &S 3AIRE wob wwkekal, AeoR AAE hesta, 0TE A
AN 7|2, F71e] THE & $4382FuEE 8 nl (M, 8 mmol)E H7teta, F7F= 908 HoF mulalgir).
H < golg

FSES 0.9 ml B, 0.9 mL 15% NaOHry),, 2 2.7 nL B9 £312 Hrlol] o8 AR, 92 E
25 F7EA AgtelES B3 odatar, NgS0, FelA AxA7IAL, FHEAA FET &
ZAA-EF 0 2ol S 55, = BARA Sl

"H-NMR (400 MHz,
222X E-0)87.17 - 7.08 (m, 1H), 6.96 (dd, /= 109, 2.4 Hz, 1H), 6.61 (4, J= 8.3,
5 Hz, 1H), 3.78 — 3.66 (m, 3H)}, 0.89 — 0.72 (m, 4H).

by

A 3

3}stE 15-B (46 mg, 0.14 mmol)E 1 nL OVHEHEQOH =Zo|al, 2-A|EEIEEZAN-4-ZF o Z2wldoldl (32
mg, 0.18 mmol), HATU (62 mg, 0.16 mmol), N,N-tjo]|AZZHogo}ll (DIPEA) (0.04 mL, 0.22 mmol)L. = =g
haL, ALoA 2417 Bk mukel & [CM —Er/% sle] 3}3tE 15-Be] hATE Ar W =714 52-A9 IS ¥
o3
PN

et wkg EFER 5 dAE FY5
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[0787]

[0788]

[0789]
[0790]

[0791]

[0792]

[0793]

[0794]
[0795]

[0796]

[0797]

[0798]

SS90l 10-2406288

il Q) o]
P D P P o%ﬂra .-

BENMR (400 MHz, DMS8O-ds) § 12.44 (s,
1H), 10.21 (t, J = 5.8 Hz, 1H), 8.41 (s, 1H), 7.22 — 7.15 (m, 1H), 7.12 (dd, J = 11.2, 2.5
Fiz, 1H), 6.72 (td, J = 8.5, 2.5 Hz, 1H), 5.42 (dd, J= 9.6, 4.1 Hz, 1H), 5.07 (s, 1H), 4.66
(dd, J= 12.8, 4.1 Hz, 1H), 4.58 (s, 1), 4.34 (dd, J = 5.6, 2.4 Hz, 2H), 4.04 — 3.91 (m,
2HY, 1.92 (s, 4H), 1.82(d, /= 11.9 Hz, 1H), 1.55 (dt, J= 12.4, 3.5 Hz, 1H), 0.80 {q. ./ =
6.3, 5.7 Hz, 2H), 0.72 {q. /= 6.0, 4.9 Hz, 2H). LOMS-ESIT n/z): [MHH] A2,
CasFlpsFN;Og: 47017, 2521 470.1.

A A4 53
33tE 539 A%

(2R,5S,13aR)-N-(2-A| EF 2 X Z ZA]- e—rii‘?ﬂél)—8—31537\]—7,9—11]%5\_—2,3,4,5,7,9,13,133—%%&5&—
2,5-MEb =T = [1',2" 14,519 R =[2,1-b][1, 3] SAA H-10-7} 2 5 2~o}u]| =
O
HooH {
[ 5 O\%/\N/\\ﬁ/-b\ﬁ/I\\j\
K
M: \\ﬁ/&"o o i
o OH A
53
H
2.0, -~
ﬁx ' 7

oAl 1

3l3tE 42-A (46 mg, 0.14 mmol)E 1 mL oMAEYEH ] Zoji, 2-A|FEZILZEZAN-4-ZF o 2l Zo}7l (33
mg, 0.18 mmol), HATU (61 mg, 0.16 mmol), N,N-tjo]AZZHodo}l (DIPEA) (0.04 mL, 0.24 mmol) o & =g
shar, A2eA 2A17F FQF kgl & LCMS A 3te] shebE 42-A9 g AR 9 S3HA| 53-A9] FAAS w9
SR, ¥g EFER & HAE FdsGlH.

3l 10% 44 HCIE AMA3A 7 3, =4 2 tEF 22 Alold Bujsta, 4 A4S gIFEadeaos 35
sk, sk 7] S NS0, Aol AzA7Ia, oj¥sla, FFA|Z|a, HPLC (ACN/H:0, 0.1% TFA 732 A &
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[0799]
[0800]

[0801]

[0802]

[0803]

[0804]
[0805]

[0806]

[0807]
[0808]

[0809]

SS90l 10-2406288

'H-NMR (400 MHz, DMSO-ds) & 12.44 (s,
1H), 10.21 (&, J = 5.8 Hz, 1H), 8.41 (s, 1H), 7.22 — 7.15 (m, 1H), 7.12 (dd, J=11.2, 2.5
Hz, 1H), 6.72 (td, J = 8.5, 2.5 Hz, 1H), 5.42 (dd, J = 9.6, 4.1 Hz, 1H), 5.07 (s, 1H), 4.66
(dd, J= 12.8, 4.1 Hz, 1H), 4.58 (s, 1H), 4.34 (dd, J = 5.6, 2.4 Hz, 2H), 4.04 - 3.91 (m,
2H), 1.92 (s, 4H), 1.82 (d, J= 11.9 Hz, 1H), 1.55 (dt. ./ = 12.4, 3.5 Hz, 1H), 0.80 (q, /=
6.3, 5.7 Hz, 2H), 0.72 (q, J = 6.0, 4.9 Hz, 2H). LCMS-ESI* (m/z): [M+H]" AR,
CaaHasFNOg: 470,17, A2 ):470.1.

AAd 54
33t s 549 A%

(2R,59)-N-((8)-1-(2,4-tZ2 9 29 d)-2,2 2-ET T 2 o€ )-8 l 2 X]-7,9-T] 22—
2,3,4,5,7,9,13,13a-<E}3| =2 -2, 5~ Bl =T 2] = [1',2' :4,5] 9 X = [2,1-b] [ 1, 3] SAIA B -10-71 2 {5 2oln| =

E:
o E\F\%’F F
A TN R H |
Ny
i N/\//\\
g N H i
- E \?/&O 5\\/ &F
G OH
54
- E
o FF . o o FLF
o ‘ N NN
AesAes AL LSO R
Y o U (= g M S N
2 = o O F
[CH S ~
S4-A 548

BB YW AA

pon o N A A A
0 OH F
54

50-mL F vbek ZekA=ed DOM (2 ml) & ¥RSE 54-A (0.02 g, 0.06 mmol), (S)-1-(2,4-T)ZF e =9 d)-
2,2,2-EZ]ZF 2 gtoll (0.019 g, 0.09 mmol), N,N-tjo]AEZHodol7l (DIPEA) (0.048 g, 0.38 mmol)
2 HATU (0.036 g, 0.09 mmol)Z AHATt. Wk EHE-S H2oA 147 Bk whksigich, whg 2328 &
Al713L, EtOAc (50 mL) ol AI&3NA7]1a, 323} NalHCO; (2x), E3}F NH,CIZ AHSFL, NapS0y ZdellAl Az

L 2RSS A9t A AollA 7 azatedyo] o8] Sa-Et0AcS Agate] A AEhe]

LOCMS-ESTT  (m/z): [MHHD AR, CaHoFNOs 514: 25 2):514.

oA 2

50-mL F ule ZEtAaFe ol MEUEY (2 ml) F 9HSE 54-B (0.03 g, 0.058 mmol) ¥ HZHlslnl1u4
(0.03 g, 0.15mmol)& AU}, ¥ TIES 50CE 7FEst9h. 108 3, ¥be EIES 0CE YZha 7)1,
1N &4k (0.5 mL)& #H7FsIY.  olojA, Hkg E3HES MeOH (2 mL)ZE A Y. o33t & = 24&
AL HPLC BA (30-70% ol EUEZ &, 0.1% TFA)o| oj&) AAse] 3}3E 542 TFA Qo 24 FE539T}.

_78_



[0810]
[0811]
[0812]

[0813]

[0814]

[0815]
[0816]

[0817]

'H-NMR (400 MHz, Z22X2.d)811.28 (d, ] =9.4 Hz, 1H), 8.39 (s, 1H),

7.54 (g, J = 7.8 Hz, 1H), 7.12 - 6.76 (m, 2H), 6.40 - 5.98 (m, 1H), 5.57 - 5.18 (m, 2H),
4.68 (s, 1H), 4.29 (dd, J = 13.1, 4.0 Hz, 1H), 4.05 (dd, J = 12.9, 9.3 Hz, 1H), 2.39 - 1.94
(m, 4H), 1.86 (t, J = 10.5 Hz, 1H), 1.60 (dt, J = 12.6, 3.4 Hz, 1), PF-NMR (376 MHz,
Z22%2-d)8-7530 (1, 1= 6.8 Hz, 3F),-108.33 (dd, J = 8.6, 6.3 Hz, 1F), -111.56 - -
113.23 (m, 1 F). LCMS-EST (m/z): [M+H] AR, CuHnFN:Os: 500, 25
500.

A Ae] 55

g5 559 Az

(1R,4S,12aS)-7-3] EZA|-6,8-T] L 2-N-(2,4,6-E| ZF 9.
Yo =(1,2-a:1",2'-d] 9 FF-9-FI 2 F 2olu| =

O F
¢t /\\)}\
"*“"E’/’\N\E g {\i
P!d i
‘)ﬁ/%c; FONF N
H
G OH
85

G

1) Ha, PA{OH),/C KOs,
AR %\-NH o BBRCHCN . -
I Moo g 2 HOUEOH L g OB cL, oA -
S M H
H
Sa-A dhay 55-C
Ay \_/ Yz
H HOH "
n-Bubi, THF A}*N) #5F.4h /*"‘\N) HEL b, PA{OH)R/C ,:}:/Ng HC
b B aa e I R -
78°C,5n L Lt LAl ‘
COE COH COH
55D 55-E 55.F
Boc0 08 con BH;-DMS o
e N & Rk slosio? e S .
NaOH, D84t / \T“f& A =
r.t, A T Mgoe THF ﬁmN\BOC
HoN H
55-G 554
o) F

5
o }3}ar, HCI/EtOH (400 ml1)2 A ]3skich.

omn

5-A (40.60 g, 150 mmol) ¥ Pd(OH),/C (12 g)o] &%

10-2406288

=Zwld)-1,2,3,4,6,8,12,12a-2E3| = 2-1,4-H|E} =

WA mwtelth, W B EHEL QLA 247 B9
mwrstelth, g EFRES $HAA BT 55BE FEAGOM, olF ¥4 wAldl 44 gle] Agsant
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[0818]
[0819]

[0820]

[0821]

[0822]

[0823]

[0824]

[0825]

[0826]

[0827]
[0828]

[0829]

[0830]
[0831]

[0832]

SS90l 10-2406288

LOMS-EST (m/2): [M+H] ARA, CoHgNO: 1701855 170.2.
oA 2

CHCN (1 L) & 3FgtE 55-B (92.25 g, 0.45 mol) 2 KoCO; (186.30 g, 1.35 mol)e] &o] 0TolA Wz Bv=
vpel= (76.50 g, 0.45 mol)E H7FSIY.  Ef=s AelA A awsigly. Wk &
A7), AFES At A el ARutEague] o3 AGAlste st3E 55-C& F53t
oA 3

THF (400 mL) & wo]aZ2Zdolyl (50 g, 0.50 mol)e] &h=zell n-BuLi (200 mL, 0.50 mol)& -78TelA N,
Bo|7] ato] H7EHGTE. 0.5A7F T, wkS EIES 90CE 72k, 0.5417F FoF wukalgity,  Z3ES
-78C=2 YZA71a, THF (600 mL) % 3}gE 55-C (64.75 g, 0.25 mol)9] &ML N, 7] 3sloll H7 ek,

AXZE EoF wbeban, 23 NHCL o2 A3t &9ES EtOAcR FEtal, 7] 55 A
2 AIFSEAL, NaS0, AellA AxAl71ar, ofdstal, A7, JFie=s 2ot A oA A=tz
o3 AAste] FE 55-DE FEIAUT.

A 4

ot

o=

o

AN HCl (1.30 L) = 3}&E 55-D (129.50 g 0.50 mol)9] =3+&
o, AFES HPLCA 93 AHAs 35HE 55-E8 53T,
A 5

H, w9171 3ste] EtOH (400 mL) & 3}3h& 55-E (47 g, 176 mmol) R Pd(OH)./C

) /
AN, We ERERS 53AA L 55FE F5aen, oF ¥4 vl AAl glo] AHgal

-

"H-NMR (400 MHz, CDCL) 8 4.22 (s, 1H),
4.06 (s, 1H), 2.98-2.95 (d, J= 11.2 Hz, 1H), 1.96-1.93 (d, J = 11.2 Hz, 1H), 1.86-1.82
(m, 2H), 1.76-1.74 (d, J = 9.2 Hz, 2H), 1.49 (s, 1H). LCMS-EST" (m/2): [M+H]
AR, CrHpNOy: 14212520 142.1.

Al 6

g4k (120 mL) 5 3FgE 55-F (29.20 g, 165 mmol) 2 2N NaOH &< (330 mL, 0.66 mol)e] E3=dl 0
A Boc,0 (39.60 g, 181 mmol)E H7}8kth. whE %%%% ALoA whA wRksiitE. £3ES 3N HCls
Ag8te] pH=5~62.% £A3taL, DONOE FE3Ath. F7] T& NaS0, AellA A=A 7]aL, oastal, s5AA
55-G& F53FATt.

TH-NMR (400
MHz, CDCl3) 8 4.40 (s, 1H), 4.26 (s, 1H), 2.89 (s, 1H), 1.76-1.74 (s, 1H), 1.69-1.59 (m,
4H), 1.50 (s, 1H), 147 (s, 9H). LCMS-ESI" (m/z): [M+Na]' A&A,
CiaHipoNNaQy: 2641, 4552641,

oA 7

0CZ JYZANZ THF (10 mL) & 3E 55-G (500 mg, 2.07 mmol)e] E3+Eo BH;-DMS THF 2= (THF =
8.23 mmol, 4.1 mL)& A3 H7tskglvh. 71A7F @SR, WF 225 EYUHPs ous +

9eS BAFAY. HMLES ] Aeow JILELEE 3k, LC/MNSO| 9EhH dx Zur °
i, F7k9] 2 mL BH;-DMS THF #ES #H7bela, £3ES F7I= 3A17F &<t wvkel o& ) 93

|
0
Al71aL, MgEz s ARsia (714 2A). lﬂl‘% SEE ‘4‘513‘3}04 HAS 25T vvte s WA
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[0833] oA 8
[0834] 3135 558 AAle] 419 7|AR wie} o], 41-BE 55-H= x|33le] A F3te] SFAE 5
"H-NMR (400 MHz, DMSO-d6) 8 11.81 (s,
TH), 10,40 (1, § = 5.8 Hz, 1H), 8.39 (s, 1H), 7.19 (¢, J = 8.6 Hz, 2H), 4.59 — 4.48 (m,
4H), 4.16 (t, I = 12.2 Hz, 1H), 4.03 (d, I = 12.2 Hz, 1H), 2.69 (s, 1H), 1.75 (d, J = 10.1
Hz, 1H), 1.69 — 1.55 {m, 5H). "°F NMR (376 MHz, DMS0-d6) 3 -109.3 (m, 1F), -112.5
(m, 1F). LCMS-ESE™ (uaz): [MHH] AR, Oy HFiNaOg 434,13, A& X
453 2
[0835] 134.32.
[0836] 2 A4 56
[0837] 3EHE 569 Ax
[0838] (1R,2S,4R,12aR)-2-EF L 2-7-3| EEA]-6,8-U| §4-N-(2,4,6-ET &
c2-1,4-weeg g E(1,2-a:1",2'-d] ¥ 7 -9-7} 25 »olm| =
L‘
/g"}/\N/i NA\’I/\
rTssanel
OH
56
[0839]
H H
‘\F,J/\coﬁ\ne SBEN Lo PN TCOMe  Rsic RS&O’F\(-—g’/\CWMe 1) Hy PG
........... 'S N\f e \yN ——————:-w»
| 2) Bogy,O,
Ph Ph RSi = TBDFS ' \FE: e
55-A 58-B 56-C
RSO ‘3( OMe  LiBH,, RS‘Q/E\TMY OH 1) =gedz, HS&()A\“‘%/\NH"
/%’ “Boc 23 NHNH, ! Boc
86-D 58-E 56.F
o
O™ "y\(“,ke
Eto\,)\ o
1) ! Obn NaHCO, RS‘O"‘%?_»H,\N/\ OEt 1) KOH
2)HC p -MNTJ\\ o 2) HATU, DIEA,
3) DBU B3 den 2 .4,8-F580NH,
88-G
R H H N \\/LLt\ s } A ﬂb\
/\T'N \[AO f./\\/’i\ 2) Dast n ¥4
O OBn ( ﬁBr\
88-H 8@t
F o F
H
ety = $h :g 0
o aal FI\" F A
F 5 oen O OH
56-4 55
[0840]
[0841] w1
[0842] HEZs=2Fd (65 ml) 5 56-A (5 g, 19.43 mmol)9] &AL Hlzo|A] PZA|7]HA
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[0843]
[0844]

[0845]

[0846]
[0847]

[0848]

[0849]
[0850]

[0851]
[0852]

[0853]

[0854]
[0855]

[0856]

[0857]

SS90l 10-2406288

[3.3.1]x% (48.58 ml)S A7l WHg TFES Aoz 7F23gul. 18A1 &, WgES 0CE Y7t
NZ13, 2M FASPIES (34 ml) 2 A8l (9.34 ml, 97.15 mmol)e] EFES AULstedtE. 0ColA 24
ZoF wRkslgith.  E3ES EtOAcE 3Asta, BE AHaqr).

F, 3RS HeoR shestun, 147 5
[e]

it F, 2t
T 285 EtOAc®: FEItaL, 3 77] 2895 dx NaS0)A71aL, AT, IFres A7t 249 2

ZrlEaH s (50-70% EtOAc/ bl odll At 56-B (3.05 g, 57%) & F53k3H.

lo N-lﬂ

LCMS-ESE (n/2): [MHH] AR, CieHynNOs: 27534, 25 2]: 276,122,
A 2

N N-THE ZEoln= (12 ml) 3 56-B (1.45 g, 5.27 mmol)e] &M tert-FEFz=2o]d I (1.51 ml,
5.79 mmol) 2 oJw|t}E (1.08 g, 15.8 mmol)& H7FSFSATE. 18AIZF &, EFES E2 8Asta, EtOAc (2
A

’ - -
)2 FEohaL, 7] s @eka, Ax NaS0)A71aL, sFARE. Aies de7t 27 AzvtEae)y)

(10-20% EtOAc/&2b)ll o) AAlsle] 56-C (2.6 g, 96.1%)E S5+ ).
LOMS-ESIT (/) (M+H] AR, CyuHawNO:Si: 51374, A5 4): 514.625.

A 3

EtOH (26 mL)  o}AEXF (3 mL) F 56-C (3.27 g, 6.36 mmol)2] &oll 10% PdOH/C (0.52 g, 3.7 mmol)E
Jbetal, el mtE AR o]A] 50 atmol| A 20A17F EoF FEAATE, Algo|EZ B3 olie T, Ao
EtOH® AHeti, o7Ee A sol sHAAT. FFEL & (26 ml) 2 oPEA (3 ml, 52.4 mmol)
Zof] £8)A7]3L, 10% PAOH/C (0.52 g, 3.7 mmol)Z HA3tx, F=2 Ao 50 atmoll A 20417+ E9F AERA
At AgolEZ 3 s, Ao|AZ BtOHZ MM, oHES NE st ¥ AxAA % SHsH
AAAE (2.07g, 79.4%)& S5,

LOMS-ESY" (m/zy: [M+H] A4ER], CpqHy NO:SE 409,595 51 410.485.

THE (20 ml) & % AHE (2 g, 4.88 mmol) Z H-tert-28 f7tE2HYO|E 97% (2.14 g, 9.79 mmol)ol] N,N-
to| Az 2o golyl (DIPEA) (2.14 ml, 12.27 mmol)S H7Fstoich. 20417 &, wbe EJES B2
slAska, EtOAC ()2 FEsta, 2719 f71 2ES B2 AF¥sta, sta, #dxE (Na,S0)Al7]1aL,
FEAAT. AHFES A7 29 FEetEafy (10-20% EtOAc/3Ab)ol o) AAlste] 56-D (2.13 g,
86.14%) 5 5315 tt.

LOMS-ESI (m/z): [M+H] AR, CaoHy NOsSi: 523.74; A2 X]:523.922.
A 4

g, 4.06 mmol)2] &N WA wHHlHEA THF 5 2.0 M LiBH, (4.07 mDE H
EEs ARolA 18AZF st kst a5, 0 EPRES Y oMHolER A5}
i, AAE =2 Ak, 279 e BEsta, £4 BES dd OJER ThA] FZ3IItE. 279
71 BEE =2 AFsta, Feta, dx NaSo)A7IL, sFAZT. IFES degt 23 a=zvEadgy]
(20-40% EOAc/&)ah)ell o)s] FAste] 56-E (1.59 g, 81.3%)E 53k},

LOMS-ESIT (m/z): IM+HT AR, CuHaoNOsSI: 481.7: 23 X]: 482.337.

A 5

THF (90 ml) & 56-E (1.58 g, 3.28 mmol), EEolu= (0.79 g, 5.38 mmol) % EgHId¥~3 (1.93 g, 7.37
mmol)e] EES WA WA, o 1i£ 23 olxUFIEZEAY|E, 95% (1.46 ml,
. _

Aseieh. ololA,

7
FES Qeow stestm, 047 B9 awsgt. 1 F, 0 £@E
AFEE 2 Fol AA7)EL, Wl »Mw Jla, 1547 Bob wastddnt. nAE o
2 BEAAG. AFES A 29 a@ebEcely] (10-30% Et0A/AAN)e] o8] gAlste] 1

o T
= bl

3 (1.86 g, 92.8%)%

EFE (19 ml) & R3H olvx 3}3HE 56-F (1.85 g, 3.03 mmol) % d=z}x +3+% (0.6 ml, 12.39 mmo
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[0858]

[0859]

[0860]

[0861]
[0862]

[0863]

[0864]

[0865]
[0866]

[0867]

[0868]

[0869]

E (15 mL) % EtOH (15 mL) = % olnw 3}stE 56-F (991 mg, 2.06 mmol), 3}EHE 38-F (A A]d] 38) (714
mg, 2.06 mmol) 2 NaHCO; (347 mg, 4.12 mmol)9] ZEIES 20717 ot wwkslPck. Hbe ZEES A )

FEA7|A, AFES EI EtOAc Abol 1 Bujstdtt. A & EtOAcE AFE3)
(NaoSO A 7131, E&E=A AT, ZFE (1.5 902 CHCl, (5 ml) o &3|A17]32, t]L4F = 4N HCl (18.6 mL)&

A7rskdlth. 1.5A1F ¥, Ees 5 A7, EF<d #SEAIAL, e skl Az

o

S R R
]_

E2d (25 ml) F & AFE (1.38 g) 2 DBU (1.4 ml, 9.38 mmol)Z 110CoIA mutalgicy, 358 = &3}
S w5713, ARES A7 23 A=2eET (5-15% MeOH/EtOAc) el )3l “gA|ste] 56-G (450 mg
72.3%)E 53T

LOMS-ESE OnZz)y: IMHHD AR, CsoHapNOs8i 662 85; A& X]:663.766.
o

MeOH (14 ml) 2 THF (14 ml) 3 56-G (890 mg, 1.34 mmol)¢ EIES Aeox wuralbdA 1M KOH (7.09 m
DE #A7kskch. 30% ¥, v EFES IN HCIE F34A17]a, EtOAc (2x)& 53
Zﬂi (N82504)/‘]7]ﬂ, %%/‘]ﬁq’

qEZ2de (5 ml) & & AFE (850 mg), 2,4,6-EEFo2Mdolql (248 mg, 1.54 mmol) % HATU (662
mg, 1.74 mmol)e] EHENG 220 wHtebHA N N-tjo]aZ2doeolql (DIPEA) (1.63 ml, 9.37 mmol)S
A7kl k. 1ARE 3 F7he] 2 4.6-vjEF e =W oyl (32 mg, 0.2 mmol), HATU (153 mg, 0.4 mmol) =
N,N-Tlo] &~ 2k eolyl (DIPEA) (0.12 ml, 0.67 mmol)S #H7lelelth. 308 %, EFES Bz 3431,
EtOAc (3x)2 F&3ta, §et f7] 4 zii (NaxSO) A 7158, FFA7)aL, JFFES A7 29 Z2rtEay

3] (50-75% EtOAc/ &b ol o8l AAlsted 56-H (919 mg, 88.23%)E F~53F3UTt.

LOMS-ESET Onz): [M+H] AR, CalpFiNa0s8i: 777.9; 22X 778.409.

A 8
THF (5 ml) % 56-H (915 mg, 1.18 mmol)®] &NME WA wylalHA THF & 1.0 M HEHF LRy ZF
edlol= (1.18 mDE AH7islgitl. AAE EEES Lo 308 sk muteiy, Wk EdES AF 3

a <
o FFA7A, FFEE EtOAcE A, &2 AlFstar, AZAZ]L (Na,S0,), sFA71aL, eSS A87t
Zhe g EwtEady (50-75% EtOAc/ 3 Akl o]o]A 5% MeOH/EtOAc)ol & AAlstFrt. AAE =2 (248 ng,
0.46 mmol)E& -78C= W71 YEZ=2Wer (2 ml) Fof &34 E
(0.07 mL, 0.55 mmol)E Z7}sta, WESES Aoz 7l23la, 14
WAA 713, 323} NalCO; 0.2 sk, 2719 A4S F8eta, #3849
A

. AFEAZIL (NagS0y),  EFAZAT. dRes A7t Zd AzviEIfY (1%

Lo

)
2
2
o
o
o
sy
H
ot
l
A
i3}
u
s 1.0

4 &
oX
fE T
tot
o
(@}
s}
=
T
_{
mjl U
ol
34
°
\e}
=
Lo

'J_7
F71 23 geha
MeOH/EtOAC) ol ©J8] AAI5te] 56- (75 mg) (LOMS-ESI (m/z): [M+H] AAER], CoHuFN,Op: 541.49: 23]

542.320) 2 56-1 (30 mg) (LOMS-EST™ (m/z): [M+H] Z12FA], CoHouFNoOy: 521.49; AZX]: 522.05)2 453619

3}3HE 56-] (75 mg, 139 mmol)E TFA (1 mL) 3ol &aA]7]3, AL 108 EoF wultsli, fdS 34
A, Z™FELS 94 HPLC (AW Y (Gemini), 15914 43% ACN/H0 + 0.1% TFA)o <3 AAlsle] 3= 562 5
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[0870]
[0871]
[0872]

[0873]

[0874]

[0875]
[0876]

[0877]

[0878]
[0879]

SS90l 10-2406288

H-NMR (400 MHz, DMSO-d6) 8 10.67 (s, 1H), 7.80
(s, 1), 7.17 (t, J = 8.6 Hz, 2H), 5.45 ~ 5.18 (m, 1H), 4.70 - 4.39 (m, 3H), 423 (d, J =
11.5 Hz, 1H), 4.11 — 3.85 (m, 2H), 2.85 (dd, J = 4.2, 2.0 Hz, 1H), 2.34 - 2.13 (m, 1H),
1.81 (s, 1H), 1.55 — 1.33 (m, 2H). F-NMR (376 MHz, DMSO-do) 5 -74.20 (m), -
106.95 — -116.45 (m), -190.65 — -194.54 (m).

A A4 57
33HE 579 A=z

(1R,4R,12aR)-2,2-U|ZF Q2 -7-3| == A]-6,8-U] 2 A2-N-(2,4,6-Eg| ZF o 2 A )-1,2,3,4,6,8,12,12a-3E}3]
c2-1 4-WE g E[1,2-a:1",2' -d]H & -9-7 2 & »olu] =

Pl o F
Bt
E;—F/\N"\./ N’“\J\L
\ H
N SN L/
/H \;r/kr O FF
O OH

87
- e}
) H F H F.: H T
O T”L COMe  DWP r#}} COMe st Hf\*%‘ COpMe  LiBH, F/Y.%N OMe
¥ "Boe Nogoc \V Boo ¥ Beo
57-A ’ 57-B 57-C 570
&)
G OE
F H EtO\IT, N A X
DERHE,  F A NH, D O oBn NeHCO \r N \’\'“Et KOH
--------------------- i - e
2} NHNHa, Nepge ZVHC »é ]
3} DBY GBn
57.E S7.F
F O F F

I H ‘: o ” Fw = o
o ol M HATU, DIEA, 5]
\é-ﬁg;/\;\g e U OH 2,4,6-FaBnNH, g SN JLN’\./\ R
N Ay L3N —te
AN S0

2 OBn O OBn
576 57.H
B F
é}y Aoy Til
\,/"\v/‘\
H U O
57
@A 1

gZ=29e (30 ml) & 57-A (1.45 g, 5.34 mmol)¢] &NE W=

8 Yol A YZHA 7| A H2 2" Fofo] et
(4.53 g, 10.69 mmol)S ojg] FEo=7 Hrlsta, WHEES Ao 18A7F FoF wwtaldt). WSES &9
A7l od] Ak, FAES AHslaL, NagS0;9] 3} §948 Hr7slglet. 24 fdo=z Wale urix &

, 23} NallCO,& H7betar, 4 5& CCLE FEsiiv. @3k 7] 2398 A= (NaS0

FES gk oy, X3
DAZIAL, FEAATY. ARES At 29 Z=etEady (30-50% EtOAc/Eab)el s AAlste] 57-B
(1.13 g, 78.20)8 S5}

LOMS-ESYT Gnzy: [M+H] AR, CiaHpoNGs: 26920, 85 X]:269.722.

A 2
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[0880]

[0881]
[0882]

[0883]

[0884]
[0885]

[0886]

[0887]
[0888]

[0889]

[0890]

[0891]
[0892]

[0893]

g2 2v ek (10 ml) 5 57-B (0.5 g, 1.86 mmol)9] &HS -78CE WA Z|HEA o doln =3 EZFQ
Zhol= (0.52 mL, 3.91 mmol)E A7}etx, ¥ ES Ao 7 7}2sla, 1847 FoF wuteliy. HkS-ES 1
Zoll A WzZkA 713, E3F NaHC0, o2 7AA3star, 2719 A4S HeEsta, wad 4 238 (HCLE FE3U

278e] f71 #E8e b, Ax NaS0)A71aL, FARY. IRes A7t 25 Aa=vEad9] (20-50%
EtOAc/EAb)ell o) JAste] 57-C (518 mg, 95.39%)S F5313ict.
"H-NMR (400 MHz, Z22X2.4) §4.43 (s, 1H), 436 ~ 427 (m,
1H), 4.22 (5, 1H), 3.75 (s, 3H), 2.95 {t, I = 8.1 Hz, 1H), 2.30 — 1.98 (m, 2H), 1.85 - 1.71
{m, 1H), 1.44 (m, SH).

oA 3

i)

THF (10 ml) % 57-C (935 mg, 3.21 mmol)e] &8 WA wykslHA THF % 2.0 M LiBH, (3.22 mDE

Zhetal, ARE EFES A2olA 18AIZE Eel wwWkelglth. 1§, whg EFES old obAHER A3}

i, BS AHs #Avresloh. 2] s g T8S oY olMHlER FEsgith. 270

o 7] e ER A, Fata, dF NaSoAIZIL, FFAZT. AFES A 249 a=2nE 1Y
5.

3] (20-40% EtOAc/E2b)ell 3] AAste] 57-D (724 mg, 85.67%) S 53849 th.

HENMR (400 MHz, S22EE-4) 5 4.30 — 3.48 (m, 5H), 2.75 -
2.56 (m, 1H), 2.24 — 1.90 (m, 35, 1.86 ~ 1.65 (m, 1H), 1.47 (s, 9H).

A 4

THF (45 m

1) & 57-D (720 mg, 2.74 mmol), EEolu|= (402 mg, 2.73 mmol) % EgHALE~H (1.61 g, 6.15
mmo )«] s SIE 22 m

S WA WAAAHY. 4 Eié olzu7t2E Aol E | 95% (1. I, 6.19 mmo)E =

EFES Ao Jh2star, 20413 s wakslgltr. O §, HkE ERES FEA7]3
AlZ13L, Wzl A vgﬂv\] 713, 1.5A12F Bt witelditt. TAE A74e &, A&
S A7 Z2E F2etE gy (40-60% EtOAc/ENAb) ol &3] AA|ste] ZT&olnm= X7}

LOMS-ESE /gy [MAH] AR, CooHypFaNoO4: 392.4; 2531393 .204

AetE (10 ml) & ZTEo|v= HI7LE (1.07 g, 2.73 mmol) 2 s|=2}7 3% (0.54 mL, 11.15 mmol)2] &
S 70TCelA 2AZF &<F Wty Hbg E3ES WA WZAIZIaL, oHE (10 ml)E H7MSdY. &
FES 30 FoF wEkesit. ¥AE AAE AqFeta, AdHES AF S w5 AXA|A X 57-EE 53
pa=
A 5

E (15 mL) 2 EtOH (15 mL) & % 57-E (709 mg, 2.7 mmol), 3}-3E&E 38
NaHCO; (454 mg, 5.41 mmol)9] &=3HES 20A17F HoF wwkslgch., whe E3ES 23 3o o'—T’\]ﬂJ—, i
=

6}

S 23} EtOAc Abolol Eujslgith. 44 & EtOAc2 AFEstal, &3 7] 52 dx (NaS0) A7,
A7, ARE (1.5 @905 CHLl, (7 nl) Foll &alA7]a, 54k S 4N HCL (26.9 mL)S H7Feklth. 1.5
A F, ERES FF AxAA, ERAN F5EATaL, JE el AdxAzt. B9 (25l T 2 &
FE (1.3 g) 2 DBU (2 ml, 13.4 muol)E 110TColA umwhalgict. 358 T EFES FHA]7] Z &

& o 2, =
A7t 25 A2ZetEaH ] (5-15% MeOH/EtOAc) el &Jsl gA|slte] 57-F (426 mg, 36.17%)& 553}

o

LOMS-EST’ (m/2) [MAH]D AR, CoHpFaNLOs: 444.43; 22 2]:445 280,

A 6

MeOH (7 ml) @ THF (7 ml) = 3}3+E 57-F (426 mg, 0.96 mmol)e EFES Ao wykabdAA 1M KOH

H
(5.06 m)E H7telgitt. 308 F, ¥ EFES IN HCIE F3MA 7], EtOAc (2x) & FZsta, 33k 77 +

—~ T
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SS90l 10-2406288

[0894] oA 7

—~

[0895] gz 2de (3 nl) £ & FFE 57-G (189 mg), 2,4,6-Eg|ZF o zwidoldl (95 mg, 0.59 mmol) 2 HATU
(276 mg, 0.73 mmol)e] HErANS 2eorx] wykaHA N N-tjo]AZEZHo|dolwl (DIPEA) (0.59 ml, 3.4 mmo
D& H7rsgltr. 1A% 28 B2 FAs3, EtOAc (3x)2 FZ3gur. g3 §7) AL Ax

<
(Na,SOO A 713, 57-H= %A AT},

LOMS-EST" (m4z) [MAHT AR, CoaHaaFsNa(y: 559.48; A &2):560.24.

[0896]
[0897] oA 8
[0898] 3}5H% 57-1 (150 mg, 0.27 mmol)E TFA (2 mL) Foll &ajA171ar, Aol 108 FoF wutela, 98 53
AT, ZAFES 94 HPLC (ARY, 159041 60% ACN/H,0 + 0.1% TFA)l ola) AAste] 33E 57 (85 mg,
67.5%)= F53k3H.
LCMS-ESE (m4)y: [M+H] ARA,
CoH 6FsN3Oy: 469.36; A= 2):470.229. "H-NMR (400 MHz, DMSO-ds) & 10.41 (1, /=
5.6 Hz, 1H), 820 (s, 1H), 712 {t, J = 8.7 Hz, 2H), 4.79 (s, 1H), 4.48 (xn, 3H), 4.10 (m,
2H), 3.02 (d, J = 5.7 Hz, 1H), 2.33 (m, 1H), 2.22 — 1.97 (m, 2H), 1.85 (d, J = 11.0 Hz,
TH), 121 (s, 1H). VF NMR (376 MHz, DMSO-de) § -69.88 , -71.77 , -74.09 , -R8.33
[0899] (dd, J= 222.6, 23.8 Hz), -109.15 — -109.60 (m), -110.04 , -112.44 (+, J = 7.6 Hz).
[0900] A A e 58
[0901] 3}3tE 589 Az
[0902] (IR,4R,12aR)-N-(3-F 2 2-2,4-1ZF 0 2w A)-2 2-UZF L 2-7-3| =EA]-6,8-1]=4-1,2,3,4,6,8,12,12a-
SER =21 4-vE =gy T [1,2-a:1",2' -d] ¥ 2} -9-F} 2 E ol =
F. FH O F
H i
= T e T
oo o F
O OH
58
[0903]
zF (0] F O =
F Mo L HATU, DIEA, B H . ol
/ N OM 3-Ch2,4-F,BnNH, TN ﬁ E = TEA
O OBn —_— O 0OBn 58-A
E. FH 0 F
§:_?f i N M\\\YJL‘ N /l\\/CI
) N
N Sy R, =
/H T/\Q F
O OH
58
[0904]
[0905] 9A 1
[0906] gZE2dE (3 nl) F 2 AFE 57 120 mg), 3-F22 2 4-tIZFo 2w Aol (67 mg, 0.38 mmol) 2

gl - ( =
HATU (175 mg, 0.46 mmol)9] HAE NS 2204 wHksHAA N N-t]jo]Ax 2o eolyl (DIPEA) (0.38 ml, 0.28

_86_



[0907]
[0908]

[0909]

[0910]
[0911]
[0912]

[0913]

[0914]

[0915]
[0916]

[0917]

SS90l 10-2406288

}011

mol) & H7EIAT.  1A7F
(NaySO) A1 713L, &%A1A 58-A

SIS B2 3Xslal, EtOAc (3x)E
o=

& f7 A

J ¢
4
e
prL
=
o

,
2~
T

il

LOCMS-ESE  (m/z)y  [M+H] AR, CosHpCIFNO,: 575.94; 25 2):576.394.

oA 2
3}3HE 58-A (166 mg)E TFA (2 mL) ZFol &s|A]7]5, H-2oA 108 Tt witsla, A4S FHA|Z.
ES 92 HPLC (AmY), 15904 70% ACN/H,0 + 0.1% TFA)Sl <] AAste] 3&E 57 (60 mg, 42.8%)S 4
At

LCMS-EST' (m/z)y: [M+H] AR, CHisCIEN:Og
485 82; A1 486.135. "H-NMR (400 MHz, DMSO-d6) 8 10.77 (1, J = 6.0 Hz, 1H),

7.77 (s, 1H), 7.28 (xu, 2H), 4.77 (s, 1H), 4.64 — 4.40 (m, 2F), 427 (d, J = 9.1 Hz, 1H),
3.93 (m, 2H), 2.95 (d, J = 5.8 Hz, 1H), 2.51 (5, 1H), 2.42 - 2.17 (m, 1H), 2.14 - 1.89
(m, 2H), 1.77 (m, TH). YF-NMR (376 MHz, DMSO-ds) § -87.63 , -88.23 , -108.67 , -
10927, -116.42 (1, .J=7.0 Hz), -118.48 (d, J= 7.8 Hz).

A 59
3l5= 599 A=

o

azx

Az

(IR,2R,4R,12aR)-2-FF 2 2-7-3| =& A]-6,8-T] & 4-N-(2,4,6-ETEF 224 )-1,2,3,4,6,8,12,12a-E} 3

=2-1 4-vEed I E[1,2-a:1",2' ~d ] F R -9-F} 2 2~ olH| =

E

2 N,\)\ ~
B A
O OH
59
o H o H RSIO b
\{ 5/ COLMe MaBHy \T._g/\oon\"e HO _"_-%/\ COMe RSICH T,j/ COuMe
N‘B S Neg + o > \r’
e oe ) N RSi = TEOFS
578 S7-4
o 5
o’\V’J ~OEt
.,.lO S
LiBiH,, ! ~ £y Zekolm= NahCO,
S DY oR pEEEs V NHy
s Nepoe  2) NHaNH,, Negae 2) HO
5.5 se.p  3)DBU
R3IO H (@] RSiQ H O =
1) KOH
(}—Y\aﬁ N )]\QEg ..E...:....._......n. /&—% \"\/\ | X ;.E:_)b./.\i
£l N 2) HATU, DIEA, ) Dast
A N\;;’ S0 2,4,6-F5BnNH, /}i—N /\/’io N e
O OBn o5 O OBn 53.G
Fu B o O F
) /Jj\ 2 > L/‘\ L\ /\v[/\
,' TFA I
//H Y \ \O g ]\/ ....... . /%—»'\, l\ /J\v/
OBn 581
59
@A 1

He-g (35 mL) & 57-B (1.9 g, 7.06 mmol)o] &ME 0CANA walHA] FahseALUEHR (667 mg, 17.64
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[0918]
[0919]

[0920]

[0921]
[0922]

[0923]

[0924]
[0925]

[0926]

[0927]
[0928]

[0929]
[0930]

[0931]

EtOAc/3A ) o] o)&) AA|Ee] 59-A (1.49 g)& FE53}9T}.

TH-NMR (400 MHz, 2223 2.4) 3 4.57 (s, 1H), 4.52 — 4.42 (m, 2H), 4.28
(s, 1H), 4.14 (s, 1H), 3.72 (d, T = 2.1 Hz, 3H), 2.74 (s, 1H), 2.08 — 1.87 (m, 2H), 1.43
(d, J=23.1 Hz, 10H) 2 57-A (96 mg): 'H-NMR (400 MHz, S2232-d) 8 4.65 -
4.40 (m, 2H), 434 — 4.02 (m, 1H), 3.73 (d, J = 2.3 Hz, 3H), 2.74 (t, ] = 5.3 Hz, 1H),
212 - 1.55 (m, 3H), 1.52 ~ 1.18 (m, 11H).

oA 2

N N-tHE X Eoln|= (5 ml) ¥ 59-A (686 mg, 2.53 mmol)2] & A (0.723 mL,
2.78 mmol) Z oJw|t}E (516 mg, 7.56 mmol)S H7FSFATE. 18AIZF ¥, EFES ER 8Astal, EtOAc (2
x)2 F&3, F7] B8-S Feba, 1R Na,S0)A713L, FHAIAT. IFES A7 248 A=2vE

(10-20% EtOAc/ &b ol 93l dAlste] 59-CE F53F3UTt.

12
9,
@
1
u
g
fr
fr
Moo
)
mL

LCMS-EST (mA) IM+H] AR, CupHyNOsSL 509.71; 455 510.793.

oA 3

THE (13 ml) 3 59-C (1.23 g, 2.41 mmol)9e] &NHE Wxox wmurslHA] THF & 2.0 M LiBH, (2.42mL, 4.84
ATt HES EFES dE ofMHIER 84
= d TES oY ofAHolER &3Sy, 27
o 7] £8& == AFHsta, %%Pﬂ, A% (Nap,S0) A 713, sFAHY. FFES AEsr 23 a2vfeEay

5] (20-40% EtOAc/321) ol 93] AA3Ie] 59-DE =349t}

E
=
2
l
b
N
X
ol
ol
=l
o
2,
4
fo
=
il
mlo
i
ro
=
>
=
oo
>
N
ofr
2

LOCMS-EST (m/z): [MAH]" AR, CogFlaoNQSi: 481.7,; 521 482.741.

A 4

THF (50 ml) < 59-D (963 mg, 2.0
mol)s] EFES Wxol A WA AL,
sl el £iEE Ao

mmol), ZEo|U|= (482 mg, 3.28 mmol) % EZHIEAA (1.18 g, 4.49
2223 olxust= R Yol | 95% (0.89 mL, 4.52 mmol)E 3
20A1%F EoF waksisith. 1 %, Wk ERES FFA7IAL
, 1 WZA 75, 1.5A%F §oF wwkabglth. 1 3, uAE oJ7shaL,
AFES Ag7F 28 a2vtE iy (10-30% EtOAc/ M) ol 8] AAste] Zeholn=

Oﬂﬁ & AT
RS 590
LOCMS-ESIY (m/z): [M+H] AR, CagHeN,0580: 6 A= 611.935

1 2 5% (0.4 ml, 8.03 mmol)e] &9
S WA WzZtA7|aL, oEHE (10 m1)E Hrleta, EFE
Az

AA 59-EF FEHAH

3
(@]
3
=
X
N}
l
-r’v

LOMS-ESE Ong) [M+H] AR, CosHioN20:SE: 480.71; 2 52]:481.356,

@A 5

E (12 mL) ¥ EtOH (12 mL) 5 % 59-E (770 mg, 1.60 mmol), 3}gE& 38-F (& Ao 38) (555 mg, 1.60 mmol)
2 NaHCO; (269 mg, 3.20 mmol)e] E3HES 20413 & wutslglet, wbg EES JF stol FFA7)aL, 3

FE5 =7 EtOAc Atolel #distitt. 4 S5 EtOAcE AFEFsti, 3 77 5 1dx (NaSopA 7)1
=
o
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[0932]

[0933]
[0934]

[0935]
[0936]

[0937]

[0938]
[0939]

[0940]
[0941]

[0942]

[0943]
[0944]

[0945]

SS90l 10-2406288

S CHCly (4 mL) Foll &3A171aL, =4k 5 4N HCL (15.6 mL)S H7bskadch.  1.5A1%F &,

LOMS-ESYT" (ma)y, [MHH] AR, CyHieMN>058i 708.91; 45 X): 709.782.

EZd (20 ml) = F ZFHFE (1.09 mg) 2 DBU (1.17 ml, 7.8 mmol)Z 110TCel A mykstgivt, 358 & &3}
ES 5FA7L, AFES A 29 A2vlEa Y] (5-15% MeOH/EtOAc)ol 23] FAste] 59-F& 531
o},

LOMS-ESIT () [M+H] AR, CaoHpNoOsSi: 662.85; =X 663.67

A 6

MeOH (10 ml) 2 THF (10 ml) 3 59-F (680 mg, 1.03 mmol)¢] E3&ES Aeox wurtaldA 1M KOH (5.42 m
DE #A7rsgor. 308 3 ¥ke EIAES N HCIZE F3A]7)a, EtOAc (2x) & FZ3ta, 33 §7) F2ES
Zﬂi (N82504)/‘] 7]—12, %%/‘] ﬁ]:]'

LOMS-ESL' (m/4): [MHH] AR, CarflsNaO6Si: 634.79; A 521 635.466.

tEzade (6 ml) =
mg, 1.64 mmol)e] & Ere
BN = oA 7F

BN
)

FHE (650 mg), 2,4,6-E8jZFo 2wl Aoyl (214 mg, 1.33 mmol) 2 HATU (623
WHksAA N N-t]o]Axz2ho|golyl (DIPEA) (1.34 ml, 7.68 mmol)S

12
o
ro
2
X

& E3ES E2 3Asla, EtOAc (3x)E  F=sla, 3 H7) AS dAx
(Na,SON A7) 3L, BEA)7| 32, AEES Agyl 728 gazeready (50-75% EtOAc/ &AM o] 28] AA 3k 59-G

i

= A= T =]
& 533

LOMS-ESE (m/z)y: [MAH] AR, CuaflanFiNaOsSi: 777.9; A=2]: 778.566.

oA 7
THF (10 ml) 3 59-G (648 mg, 0.83 mmol)e] &ME W xo|A wyHksldA THF 5 1.0 M HEHZRESGRE ZF
Lol= (0.83 m)E A7ista, AHE EFES AoA 308 o wuksllt. F7ke] THFE & 1.0 M HE

o
grEdRE FFegol= (0.1 nDE A7lsklth. 308 F, whg EFES AT sl wFAYL, AFRES
L E FES

EtOAc® s|Asta, B2 AFsta, Ax (Na,S0) A 713, $FA7]32, IFES A7t 24 Z=vteady (5%
A

MeOH/EtOAc) el ola] AASHF Y. YZF2Z2ZWeE (3 ml) 5 FFE (290 mg, 0.54 mmol)e] &N -78C=E Y7zt
A 718 tlodoln| -8 Ef]ZF Qo glo]= (0.09 mL, 0.65 mmol)E Z7}etx, ¥FSES Aoz 723kaL,
25417 Ft mdtelity.  wkEES WEAA WAAZI, X3 NaHCO;o 2 AAstar, 2719 A& #eEsha,

wed 74 B8S (HLLE FEslah. 2709 7] #8& $etar, Adx NaS0)A71aL, FFARG. 7
2]

I} 2 AEntE2H9 (1% MeOH/EtOAc)l &8 AA st 59-HE 53519 t.

LOCMS-ESI' (m/2): [MH+H] AR, CodosFAN;Oy: 541.49; A5 X): 542 320,

oA 8

3}3tE 59-H (103 mg, 0.19 mmol)E TFA (1.4 nl) Fo] AL A 158 Tt &3A7]aL, A HE=AHTH
AFES DIF Fol dEA7a, od9sta, A-E HAES B2 AFsn, 1 st AxA7A 38E 598
E313ltt.
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omn
J
Jm
Qﬂ

LCMS-EST (m/z): [M+H] A2x,
CoH N0y 451,37, A5 R): 452226, "H-NMR (400 MHz, DMSO-d6) § 11.53 (s,
1H), 1035 (t, J = 5.8 Hz, 1H), 8.34 (5, 1H), 7.18 (t, J = 8.6 Hz, 2H), 5.15 - 4.88 (m,
1H), 4.73 (d, 3= 3.3 Hz, 1H), 4.49 (m, 3H), 4.04 (t, J = 12.4 Hz, 1H), 3.65 (dd, J= 12.4,
3.7 Hz, 1H), 2.95 - 2.76 (m, [H), 2.26 — 2.03 (m, 1H), 1.96 — 1.64 (m, 3H). "F-NMR
(376 MHz, DMSO-dg) 8 -73.93 , -74.74 (d, J = 28.8 Hz), -109.31 (m), -112.51 (m), -

165.65 {(m).

[0946]
[0947] 2 A4 60
[0948] 35 609 Ax
[0949] (1R,4S,12aR)-N-(2,3-t) S 2 2 & )-7-3| =2 A|-6,8-T] 2 %-1,2,3,4,6,8,12,12a-2E} 3| =2 -1, 4-W E} =] 1] ]
=[1,2-at1",2'~d] ¥ 2Rl -0-7F 2 5 opm| =
o
60
[0950]
MeO
HNH, 1)
(\f’f NaHCO, ©
N Boc 2) HCI
3} NaHCO,
41-E
KOMH HATU, DIEA
o
HoN i e Ci
-
| ?k ?i Ci MgB ) ? L Ci
S TR : b e S NN -
SO ISeQ:
O OMe 0O OH
60-C 80
[0951]
[0952] @A 1
[0953] MeOH (100 mL) = YWl 3-w|ZA]-4-2A-4H-3] -2 5-T) 7282 g o|E (5.5 g, 23 mmol)e] &Nl 41-E (A
Ale] 41) (5 g, 22 mmol) ¥ FEAIYEF (3.6 g, 43 mmol)S 715t |HS A4 1.543F &<

P

al
Hkskitk. 4N HCL (Y%A F, 55 ml, 221 mmol)S F7Fetal, NS 50CE 2413F Bk 7. whe&
S Heoz YAy, AF Fd AT, AAYE 0US ZEAES Zo %W] 7]31, EtOAcE A F
sk, ololA | A FS CHCl, (4x)E FZ3F9 ). =

AA G0-AZ S5,

(
—

?l' HZCIZ %%% N32804 ]/\1 7'15_}\] ] , lg‘

(@)

hun



[0954]
[0955]

[0956]

[0957]
[0958]

[0959]

[0960]
[0961]

[0962]

[0963]
[0964]
[0965]

[0966]

[0967]

SS90l 10-2406288

LOCMS-EST (m/42): [M+H]" A2, CigHoNoOs: 310.13; A25: 319.20.

oA 2

MeOH (12 mL) % THF (23 mL) % 60-A (3.7 g, 11.6 mmol)®] AEHell =4 KOH (2M, 15.7 mL, 31.4 mmol)E
A7batolek. AdE EAE A2olA 108 St wmuksioitt. 3w BdS 1w sl AAsta, AdE 4
T INHCIZ Azt A= A SAlS ofdsta, =2 AAsta, 11 sl A2AA 60-BE +5
3Tt

"H-NMR (400 MHz,
gzax2.d)§ 836 (s, 1H), 5.01 (d, J =27 Hz, 1H), 4.12 (s, 4H), 3.90 (1, 1 = 12.2
Hz, 1H), 3.78 (dd, J = 12.1, 3.1 Hz, 1H), 2.69 (s, 1H), 1.95 - 1.71 (m, 4H), 1.70 - 1.54
(m, 2H). LCMS-ESI' (m/Z): [M+H]" AR, CisHpN,Os: 305.11; 233
305.15.

A 3
CHCl, (3.5 mL) 2 60-B (0.10 g, 0.33 mmol)2] EMe] (2,3-vZ22dd)werel7l (0.12 g, 0.70 mmol),

HATU (0.25 g, 0.66 mmol), % N N-tjo]ixzzdeleo}lr] (DIPEA) (0.29 mL, 1.64 mmol)<S FH7FsF3ith. LC/MS
of s fRE Ao Werd WA A S Aeold WS WS THEL OLCLE A4k,

IN HCL= AlFstgieh. 54 58 LR 4FEsa, 3¢ §7] 58 NasS0, FlA AzA7)a, A% 3ol

=2 349k, dgsd 60-C2 FE319

ol

2}

BEAAG. 2 BAS mAL DF Fo 88A7n, W7 A BAHE

o}

LOMS-ESTT (n4): [MAHHT AR, CouHnCLN;Oy 462.10; 122146214,

A 4

OMMEYE™ (4.5 mL) T 60-C (0.11 g, 0.24 mmol)2] &£ goll B2WslulavE (0.089 g, 0.48 mmol)S
Zbsteith.  WES EBIE-S 45T R 2,547 ot 7MEE e, AL WA AT, £88E (CLE 343}
I, INHCl 2 d= AFegr. 4 & CHCl, xR IF&sta, &3 7] =5 Na,S0, 4

FEAZAD. % 2A4=2 eew AgkAwsa, o7s] 0% 5540},

goll A A2

71aL, 2z sl

TH-NMR (400 MHz, DMSO-d6) 8 11.72 (s, 1H), 10.50 (t, 1H), 8.34 (s,
1H), 7.55 (dd, 1H), 7.40 — 7.24 (m, 2H), 4.67 (s, 1H), 4.61 (d, ZH), 4.45 (dd, 1H), 3.95
(t, 1HD, 3.84 — 3.73 (m, 1H), 1.86 — 1.67 (m, 3H), 1.66 — 1.40 (m, 4H). LCMS-ESI"
(n/zy: [MFHT AR, CoHapnChN:Oy: 448.08; 2254 448 18,

Al 61
shetE 619 Alx
(1R,4S,12a8)-N-(3-2 2 2-2,4-1 &

Fo 2l A)-7-3| =5 A]-6,8-11%4-1,2,3,4,6,8,12,12a-SE}S| =2 -1, 4~

el =ty 2] [1,2-a:1",2' -d] ¥ & -9-F} 25 2ol =
H 0 F y
NN N7 YT
NG A Ho &
4 0 N
O OH
61
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1) ] AE e
NaHCO, ©  OMe YN on
< N S o
2) HO!
3) NaHCO, O OMe
4) KOH S1.A
HATU, DIEA
_______________________________ -
F

[0968] &1

[0969] 612 AAd 603 FAFSHAl, 41-EE (1S,3S,4R)-tert-F€ 3-(o}u| =rE)-2-olxAH| A ZF 2 [2.2. 1] P &-2-7}=
BAYolE (AAd 5504 AR, (2,3-tZFE2H D)ol S (3-FEE-2,4-1)ZF 2 29 d) v etolnl
o2 A gsto] Alxsgit).

TH-NMR (400 MHz, DMSO-d6) § 11.85 (s, 1H), 10.45

(t, 1H), 8.40 (s, 1H), 7.37 (1d, 1H), 7.27 {td, 1H), 4.63 - 4.46 (m, 4H), 4.17 {t, 1H), 4.04
(dt, 1H), 1.76 (d, 1H), 1.73 - 1.54 (m, 5H). LCMS-ESI (m/42): [M+H] A4,

[0970] Co HioCIF NGy 450195@5‘5(] (458315,

[0971] AN 62

[0972] 3EE 629 Ax

[0973] (2R,5S,13aR)-N-(4-ZF o 22— (Eg|ZF o 2 g )Wl 4 )-8-3| =2 A|-7,9-1] 2 2-2,3,4,5,7,9,13,13a-2E} 3| =
2-2 5-WEl =g g = [1',2':4,5]9 R = [2,1-b][1, 3] A A T -10-F} 2 B »ofn| =

[0974] 62

[0975] E 622 T 429 FAISE B o2 (2.4,6-EZF o2 ddd)HEelwl gl (4-ZEF 0 E-2-(EYE

=
Fe e ) d)eolnl & ARg-ste] Al zs it
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TH-NMR (400 MHz,

1FD), 8.38 (s, 1H), 7.57 (dd, TFD), 7.36 (dd, 1H), 7

o
J
Jm
Qﬂ

E22XE-d) 5 10.50 (s,
A9 (td, 18}, 5.40 - 5.28 (m, 2H), 4.79

{t, 2H), 4.69 (s, 1H), 4.25 (dd, 1D, 4.03 (dd, 1H), 2.17 - 1.98 {m, 4H), 1.96 - 1.84 (m,

13, LOMS-ESI (m/2): [M+HT

AFX]:482.145,

1.61 (dt, 1H).

AR, Co

E'iggF/,;Ng()gi 4R82.1 5,

-2 g8l e 2-2 5-H ek

10-2406288

Zodad)rgoltl Al (2-FRE24-ZF Q29

2223 E-d) 5 1048 (s,

‘ClegoC}FNggfl 4481 0;

4)-2,3,4,5,7,9,13,13a-=E}3| =2 -2, 5-H|E} =
o].u]E

zodad)mgtolnl oAl (2,4,5-EEF o=

S22¥2.4) 5 1042 G,
H), 5.31 (4, 1H), 4.69 (s,

8 - 2,02 (m, 4H), 1.96 - 1.84 (m,

CotHpFsN:Os:

[0976]
[0977] A A e 63
[0978] 3}3HE 639 Az
[0979] (2R, 58S, 13aR)—N—(2—ﬂii—4——j—$giﬂﬂé )-8-3| =&
L =[1",2" 4,519 A = [2,1-b][1, 3] SAMA T -10-7F 2 5 2200 =
63
[0980]
[0981] 33t 638 3E 429 A Ao R (2,4,6-EFEF
Q)| etolrl S Ag-3to] A ZEFATt.
TH-NMR (400 MHz,
1HD, 8.45 (s, 1H), 7.39 (dd, 1H), 7.12 (dd, 1H), 6.93 (td, 1Hy, 537 (d, 1H), 5.31 {1, 1H),
4.68 (s, 3H), 4.29 (d, TH), 4.04 (1, 1H), 2.21 - 2.01 (m, 4H), 1.97 - 1.82 (m, 1H), 1.67 -
1.36 (m, 1H). LOCMS-ESI (m/Z): [M+H] A2A,
AZ2X): 448,143,
[0982] A : 448,143
[0983] AR 4 64
[0984] 313 E 649 A Z
[0985] (2R,5S,13aR)-8-3] == A]-7,9-T] &A= -N-(2,4,5-EE ZFQ Z Wl &
S =(1",2":4 519 A =[2,1-b][1,3] SAIAA-10-7} 25~
64
[0986]
[0987] SIRHE 648 SEE 429 ARG WAoE (2,4,6-EEF
Q)| eholrl & ARE-3ke] A 23Tk
YH-NMR (400 MHz,
1H), 8.42 (s, 1H), 7.19 (ddd, 1H), 6.91 (td, 1H), 5.38 (dd, 1
1H), 4.61 {(d, 2H), 4.29 (dd, 1H), 4.05 (dd, 1H), 2
1H), 1.66 - 1.56 (m, 1H)., LOCMS-ESI' (ma): [M+H] A4,
g BN B s
[0988] 45012, 4= 2): 450.119,
[0989] A A e 65

_93_
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[0990]

[0991]

[0992]
[0993]

[0994]
[0995]
[0996]

[0997]

[0998]
[0999]

[1000]
[1001]
[1002]

[1003]

SE=53 10-2406288
33t s 659 A%

(2R,5S,13aR)-N-(5-F 2 Z-2,4-T| & F L2 WA )-8-3| =& A|-7,9-1]54-2,3,4,5,7,9,13,13a-SE}S| E2-2,5-
e =T Y E[1',2" 4,519 2% [2,1-b][1,3] SAA A -10-7} 25 2ofm| =

65

S8 658 FE 429 fAME WA (24,6-EEFoRvddd) Ml glal -FRE-2 4-1EFQ
2o d) v gholl & ARg-ate] A3}t
TH-NMR (400 MHz, Z2=232.d) 3 1047 (1,
TH), 8.41 (s, 1H), 7.40 (dd, 1H), 6.90 (1, 1H), 5.37 (dd, 1H), 5.31 (1, 1H), 4.69 (s, 1H),
4.62 (d, 2H), 4.28 (d, 1H), 4.04 (dd, 1H), 2.17 - 2.02 (m, 4H), 1.94 - 1.86 (m, 1), 1.61
(dt, 1H). LOMS-EST™ (nz): [M+H] AR, CuHwCIEN:Os: 466.09; 252
466.107.

33t s 669 Ax

(1R,4S,12aR)-N-(3,4-T] &F 2. =l ZA)-6,8-T]24-1,2,3,4,6,8,12,12a-<E} 3| =2 -1, 4-w E} 2= T] )

R, 2
g =[1,2-a:1",2'-d] 9 &HZ-9-7} 2 &

O

) F
? f\N e N Ny
- N S H i L
Ao F

(SR

33 662 FHFE 603 FAFS WAlom (2,3-fgFE2F|d)eelyl tial (3,4-T)ZF o 29| d )| etolil S
AL 85

IH_
NMR (400 MHz, ZR2EE.4)3 10.59 (s, 1H), 7.24 — 7.16 (m, 2H), 7.14 — 7.04 (m,
2H), 4.91 (s, 1H), 4.58 (d, 3H), 3.94 — 3.82 (m, 1H), 3.79 (d, 1H), 1.99 — 1.81 (m, 4H),
176 (d, 1H), 1.70 — 1.60 (m, 3H). LOCMS-ESI' (m/Zz): [M+H] A=,
Oy HyoFoN3Oy: 416,13, 5 %): 416,415,

33tE 679 Ax
(IR,4S,12aR)-N-(4-ZF Q2 2-2-(EZ ZF o 2 v e )l A )-7-3| =EA]-6,8-1]54-1,2,3,4,6,8,12, 12a-SE} 3| =
2-1,4-Me ety g 2[1,2-a:1",2'-d] g 2H-9-7t2 & 2oln| =
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[1004]
[1005]

[1006]
[1007]
[1008]

[1009]

[1010]
[1011]

[1012]
[1013]
[1014]

[1015]

[1016]
[1017]

SS=50l 10-2406288

F
b G CFa
EEi:%xx\\?’l\\ ﬁlﬁ\\i:i:]\
T 2 F
O OH
67

31HE 672 3EE 607 FAFE Wom (2,3-yEERzId)veoln]l A (4-Z2FQR-2-(EYZFL A
) ) v gtolnl g Apg-ate] A= 3iTt.
H-NMR (400 MHz, Z=2=2IZ2.4) § 11.72 (s, 1H),
10.55 (s, 1H), 8.29 (s, 1H), 7.61 (s, 1H), 7.36 (dd, 1H), 7.18 (td, 1H), 4.91 (s, 1H), 4.80
(d, 3H), 4.11 (s, 1H), 1.99 — 1.80 (o, 4H), 1.76 (d, 1H), 1.71 — 1.47 (m, 3H). LCMS-
ESI (m/z): [MHHT AR, CopHpFaNaOy: 466.13; A2X):466.297.

shehE 689 A=

(IR,4S,12aR)-N-(2-F 2 Z-4-ZF Q9 2l A )-7-3| =2 A]-6,8-1] 5 2-1,2,3,4,6,8,12,12a-SE}8| =2 -1 4-H|E}
U9 E[1,2-a:1",2' -d] 9 K -9-7F 2 olm =

68

e 689 SR 607 AR WAoo (23-t2Rasdd)ueely Al (2-Z22-4-E50 2sd) vt}
W& ARgske] Al xakl ).

ot
EW

TH-NMR (400 MHz, 222X8 ) 5 11.68 (s, 1H), 10.52 (s, 1H), 8.27 (s, 1H), 7.44
7.37 (m, 1HD), 7.11 (dd, 1H), 6.93 (td, 1H), 4.90 (s, 1H), 4.68 (d, 2H), 4.16 ~ 4.01 (m,
1H), 3.88 — 3.70 (m, 2H), 2.00 — 1.79 (m, 4H), 1.75 (d, 1H), L.70 — 1.57 (m, 2H).
LCMS-ESI (m/z): [M+H]" AR, CyHyCIFN:Oy: 432.10; 2521432214,

35HE 699 Az
(IR.4S,12aR)-N-(3-Z 2 8 -2 4-T| =2 0 2l 4 )-7-8| =2 A]-6,8-T] 2 4~-1,2.3,4,6,8,12, 12a-S B} =2 -1 4-
HEl=Yag=[1,2-a:1",2' -d] F & -9-71 2 5 2olu| =

H (? | Cl
[:i:j%,f\\Pd»¢§i£;%%\ﬁ,f\\]lliili:
O OH
69

3E 692 FFE 607 FAISE WAooz (2,3-tEFz=id)weelyl gial (3-F2E-2 4-TZ T 2Hd)y
gholl-S ALg-she] Azt
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[1018]
[1019]
[1020]

[1021]

[1022]

[1023]

[1024]
[1025]
[1026]

[1027]

[1028]
[1029]

[1030]
[1031]
[1032]

[1033]

SS90l 10-2406288

"H-NMR (400 MHz, Z22X2.4) 3 11.71 (s, 1H)
10.48 (s, 1H), 8.26 (s, 1H), 7.27 (s, 1H), 6.92 (¢d, 1H), 4.90 (s, 1H), 4.66 (d, 2H), 4.08
(s, 1H), 3.91 — 3.69 (m, 2H), 2.01 — 1.79 (m, 3H), 1.75 (d, 1H), 1.71 - 1.44 (m, 2H).
LCMS-EST (m/z): [IMHHT AR, CyHoCIFNOg 450.10; 23 %:450.27.

33tE 709 A%
(1R,4S,12aR)-N-(2-ZF 2 =-3-W &l & )-7-3| =&A]-6,8-T] % 4-1,2,3,4,6,8,12,12a-FE} 3| =2 -1, 4-WE} =
gdgx=[1,2-a:1",2'-d] ¥ 2R -9-F} 25 ol =

’iﬁ*“@

SHiHE 709 SHHE 603 §AR BAow (23-UFRasd)eel fAl (2-E%9 2 3oty
5 A}%w LEST-LY

i\ Ii

~3
=]

THNMR (400 MHz, 222¥8-d)6 11.62 (s, 1H), 10.39 (s, 1H) 8.30 (s, 1H), 7.19 (¢,
1HY, 7.07 (1, 1H), 6.96 (¢, 1H), 4.89 (d, 1), 4.67 (d, 2H), 4.08 (s, 1H), 3.88 - 3.67 (m,
2HD, 2.26 (d, 3H), 1.97 - 1.79 (m, 3H), 1.78 - 1.39 (m, 3H). LCMS-EST' (m/2): [M+H]"
AR, CoHpaFNOg: 412.16; 252:412.26.

AAld 71

3}

=
(1R,4S,12aR)-N-(3,6-U| E 2 Z-2-Z F 22l A )-7-3| =& A|-6,8-1] 5 4-1,2,3,4,6,8,12,12a-SE}S| =2 -1,4-
vEl ety 8 =[1,2-a:1",2'-d] ¥ 2R -9-Ft 2 H ~olu =

e 719 A=

hin

71

e 715 3FE 607 FAME Ao g (2,3-tEFEEH YY) el fhal (3,6-TEFERE-2-ZF 0 25 d)|
trolul & ARg-she] Al zakltt.
TH-NMR (400 MHz, 222%2.d) § 11.62 (s, 1H),
1047 (1, 1H), 8.29 (s, 1H), 7.13 (dd, 1H), 4.88 (s, 1H), 4.85 - 473 (m, 2H}, 4.09 (d,
1H), 3.88 - 3.68 (m, 2H), 1.99 - 1.53 (m, SH). LCMS-ESE (m/4): [M+H] A=,
CyHoCLFN,Oy: 466.07, 25 2]: 466.257.

2 A 72
33tE 729 A%

(1R,4S,12aR)-N-(3-F22H & )-7-3| == X1]-6,8-1]=%A-1,2,3,4,6,8,12,12a-2E}3| = 2-1, 4-W e} =v] ¥ 2] = [ 1
2-a:l',2'-d] ¥ ek -9-7h 2 f ol =
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o D Cl
£ N N Ry
Z N % H 3 o
i O
O OH
72
[1034]
[1035] e 728 IEHE 603 fARE W ow (2,3-tEREdd)wEeldl il (3-FEREHd)veelul S AFE-E)
o] Azxstglt.
TH-NMR
(400 MHz, DMSO-d6) 8 11.75 (s, 1H), 10.44 (1, 1H), 8.38 (s, 1FD, 7.42 - 7.22 (m, 4H),
4.68 (s, 1H), 4.54 (d, 2H), 4.48 (dd, TH), 3.97 {¢, 1H), 3.81 (dd, 1H), 2.58 (s, 1H}, 1.87 -
1.69 (m, 3H), 1.68 - 1.51 (m, 2H), 1.46 (d, 1H), LOCMS-ESI (m/a): [M+H] A2,
[1036] CoHnCINGOy: 414,11, 42 %): 414 .21,
[1037] AN 73
[1038] 35 739 Ax
[1039] (IR,4S,12aR)-N-(3-F 2 2-2,6-HEF 2 A)-7-3| =FA]-6,8-11 54-1,2,3,4,6,8,12,12a-FE}3| =2 -1 4~
wEl =t 9 =(1,2-a:1",2'-d] 2R -9-Ft 2 EHoln| =
z N NT :
z N X i
<Y Y o F
O OH
[1040] 3
[1041] 33t 73S 3EE 603 fAbEE Ao = (2,3-TEFREH Y)W el il (3-FRE-2,6-TZFo 2 Y)Y
gholl-S ALg-she] Azt
TH-NMR (400 MHz, DMSO0-d6) & 11.71 (s, 1H), 10.46
(t, 1H}, 8.34 (s, 1H), 7.60 (td, 1H), 7.19 (td, 1H}, 4.67 (s, 1H), 4.62 (d, 2H), 4.44 (dd,
1HD, 3.95 ¢4, 1HD), 3.78 (dd, 1HD), 2.57 (s, 1H), 1.86 - 1.68 (m, 3H), 1.67 - 1.49 {m, ZH),
145 (d, 1H), LCMS-ESL (ng) [MHH] AR, O HpCIFEN0, 450.10;
)& x]: :
[1042] AZ3):450.16.
[1043] A Ao 74
[1044] 33tE 749 Az
[1045] (IR,4S,12aR)-N-(2-Z = ¢ 2 -3-(Eg|Z2 ¢ 2 e ) ul 2 )-7-5] == A]-6,8-1] 2 4-1,2,3.4,6.8,12, 12a-2-E} 3| =
2-1,4-9Eeh et 92 E[1,2-a:1",2'-d] T 2} -9-Ft 2 & 2ofm =
H o F
NS NN Sy O
ZN S Ho /;
. s o
G OH
74
[1046]
[1047] 3 745 FTE 607 AR Wow (2,3-tEFERaHd)deeltl Al (2-ZFQ2-3-(EFZFL R
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[1048]
[1049]
[1050]

[1051]

[1052]

[1053]

[1054]
[1055]
[1056]

[1057]

[1058]
[1059]

[1060]
[1061]

[1062]

SS535 10-2406288
) getoldl s ARg-ste] Azt
TH-NMR (400 MHz, DMSO-d6) 8 11.76 (s, 1H), 10.48
(t, 1H), 8.36 (s, 1H), 7.68 (q, 2H), 7.38 (t, 1H), 4.68 (s, 1H), 4.65 (d, 2H), 4.47 (dd, 1H),
3.96 (¢, 1H), 3.80 (dd, 1H), 2.57 (s, 1FH), 1.88 - 1.69 (m, 3HD), 1.67 - 1.50 (m, 2H), 1.45

{d, 1H). LCMS-EST {m/z): {M*‘H] AR, CopHpFaNOs: 466,13, ASX
466.142.

3138 759 A%

(1IR,4S,12aR)-N-(3-F 22 4-ZF ¢ 2wl A )-7-3| =2 X]-6,8-T] L 2-1,2,3,4,6,8,12,12a-<E} 8] = 2 -1, 4-H] €}
U E(1,2-a:1", 2" -d] 9 2 -9-FF 2 B 2olu| =

3E 758 FFE 607 FAlE WAooz (2.3-fgEFzZEd)vEelyl giAl (3-FRZ-4-ZF S 2 d) v ete}
o

TH-NMR (400 MHz, DMSO-d6) 8 11.75 (s, 1H), 10.43 (t, 1H), 8.38 (s, 1H), 7.51 (dd.
1H), 7.42 - 7.28 (m, 2H), 4.68 (s, 1H), 4.51 (d, 2H), 4.47 (dd, 1H), 3.97 (1, 1H), 3.80
(dd, 1), 2.58 (s, 1H), 1.86 - 1.68 (m, 3H), 1.68 - 1.52 (m, 2H), 1.46 (d, 1H). LCMS-
EST' (m/z): [M+H] AR, C)HuCIFNOy: 432.10; 25 2:432.159.

A Ao 76
e 769 Ax

(1R,4S,12aR)-N-((3,5-T] 27 L. 25 2] dl-2-2 ) W & )-7-3] =5 4] -6,8-T] $4:-1,2,3,4,6,8,12, 12a-S B} 5] =2
1,4-Helwetd g E[1,2-a:1",2' -d] 9 2} -9-F 2 & »oln =

o] F
H
g N N =
N H E{JE
YN N
o OH
76

A48 762 ST 03 HAF WAeR (23-TFEedAd)ddeln gal (3,50 Fo e d-2-2)ug
obml & Az

TH-NMR (400 MHz, Z22x2-d) 3 10.80 (s, 1H), 8.81 (s, 1H), 8.33 (4, 1H), 7.20
(td, 1H), 4.90 (s, 1H), 4.82 (s, 2H), 4.28 (d, 1H), 3.92 ~ 3.75 (m, 2H), 3.48 (s, 2H), 1.98
— 1.80 {(m, 3H), 1.77 (4, 1H), 1.71 — 1.58 (m, 2H). LCMS-ESI' (&) [M+H]
AR, CopHioF,N4Oy: 417.13; A5 2]:417.189.
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[1063]

[1064]

[1065]
[1066]

[1067]

[1068]
[1069]

[1070]

[1071]
[1072]

[1073]

[1074]

SS90l 10-2406288

(1R,4S,12aR)-7-3]| =& A]-6,8-T] L A -N-((R)-1-(2,4,6~-Eg| ZF o 27 d )& )-1,2,3,4,6,8,12,12a-2 E} 3| =2
-1, 4-9elxgHg=[1,2-a:1",2'-d] 9 A -9-F} 2 B ~o}n| =

& 2 F
N iy
s
i H
;”N \AO F_-/‘\\;\v ¢
H o on
77
' X oy R I
/ "\N N oM J HATU ,/H/‘\ﬁ,m\\ A NAV//
. ey e EUICLE X
AT Y e % YO e TN
" o omn F F H & o8
e 77-8
S« F
HH 7
,,,,, Tff\‘,,,,,,. /EMLfA\N/Y&NaA\ //j\‘l
. H l\;
[&JN\!]/\{\/ o B \/,\F
Ho5 ow
77
@A 1

50-mL < vler ZEkA3] DM (10 ml) & 77-A (0.15 g, 0.39 mmol), (R)-1-(2,4,6~-Eg]|ZF e 23d)o| et
olwl (0.14 g, 0.78 mmol), N,N-t]o]AZ 2o go}nl (DIPEA) (0.25 g, 1.97 mmol) 2 HATU (0.29 g, 0.79
mmol)E AP, WS EFES Ao 147 o wsiith. whg EFES FFHA7]aL, EtOAc (50 ml)
Zoll &A1, E3F NalCO; (2x), E3F NLCIZE AFSIAL, NaS0, AollA ARAHTG. s2A0 3, 2 &

& A7 A AelA 29 AmviEadse] o8 AW-E0AcE gl AAleld 77-BE WA mAZA &
- shoiet.

i

LOMS-EST (m/z): [MAH] A& x:538

o

50-mL T+t vper Zgba=o] TFA (2 ml) = 77-B (0.20 g, 0.37 mmol)E AUTH, wHe EIFES 2 L0A 30
T e wHkEgiY. S FHFA7|AL, JFFES U4 AZRvEI I 5] S o2 A EtOAc-EtOAc
= 20% MeOHE AF&-slo] AAS 33tE 778 5330tk

"H-NMR (400 MHz,
ge2%2-d)8 10.67 (d, J = 8.2 Hz, 1H), 8.22 (s, 1H), 6.61 (1, J = 8.4 Hz, 2H), 5.60
(dd, 7= 8.1, 6.9 Hz, 1H), 4.85 (s, 1H), 3.82 (1, I = 12.2 Hz, 1H), 3.71(dd, J = 12.4, 3.4
Hz, 1H), 2.75 - 2.55 (m, 3H), 1.97 - 1.57 (m, 9H). "F.NMR (376 MHz, 222X 2 .d)
3 -109.65 - -111.29 (m), -111.76 - -113.09 (m). LOCMS-ESI (m/z): [M+H] ASX:
448.

A 78
3etE 789 A=

(2R, 13aR)-8-3] == A]-7,9-T] S 4-N-((R)-1-(2,4,6-E| ZF o 25 d)o&)-2,3,4,5,7,9,13, 13a-S B} | =2~
2,5~y g = [1",2" 14,519 @A =2, 1-b][1, 3] SAAI A -10-7} 2 & 2ofu| =
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[1075]

[1076]
[1077]

[1078]

[1079]
[1080]

[1081]

[1082]
[1083]
[1084]

[1085]

10-2406288

omn
J
Jm
Qﬂ

H Q = F
i ,QH 2 ? : HAT O\E N /\
¥ \%A’N' \\\\“ OM HgN*/‘ 2 HATU » K /\/f
N /%\ e * i ~——N J}/ S
F ~F

G O
78-A s
H oM {? : F
MgBry ,\/"/ \g/\N/{\\ N =
LISNG S04 pe
ACN / . Yo FTOXF
1
G OH

50-ml S e Zgk2=] DOM (10 ml) = 78-A (0.30 g, 0.94 mmol), (R)-1-(2,4,6-EZFQ = d) ot
OM (0.39 g, 1.87 mmol), N,N-tjo]izzHodolwl (DIPEA) (0.61 g, 4.87 mmol) % HATU (0.71 g, 1.87
mol)E AYCE. WS EFES Ao A7 ek wsiity. whE EFES FFHAI7]AL, EtOAc (50 mL)
%oﬂ A-GA 71, E3} NaHCO; (2x), E3F NHCIE AHSEI, Na,S0, AollA AxAATH. SE3A0 &, = &

Ag Ael7k A Bl 29 AmetEaeel ela @A-EAcE AHgeted AAlste] 78BS WA mAZA 4
=319

LOMS-ESI (m/z): [MHH] ;22 %):478,

oA 2
50-mL Et whe ZEkadol olHEUVUEZ (5 ml) T 78-B (0.4 g, 0.84 mmol) ¥ HERSwWIIUlE (0.4 g,
2.2 mol) & A}, W RS 50CE HEEh. 108 5, vk EFES 0CE WAA7a, 1N @At
(4 mL)S A7, F71el & (~ 5 al)S Hrletal, RAE AFeta, B2 AHska, dxAIA 3RHE 78
& F5skl.
'H-NMR
(400 MHz, 222¥2-d)3 12.30 (s, 1H), 10.59(d, I = 8.3 Hz, 1H), 8.21 (s, 1H), 6.60
(t, I =84 Hz, 2H), 5.59 (t, 1 = 7.4 Hz, 1H), 537 (dd, ] = 94, 4.1 Hz, 1H), 5.31 - 5.00
(1, 1H), 4.64 (¢, 1= 3.0 Hz, 1H), 420 (dd, = 12.9, 4.1 Hz, 2H), 3.96 (dd, = 12.8, 9.4
Hz, 2H), 2.21 - 1.85 (m, 4H), 1.71 - 1.43 (m, 3H). "F-NMR (376 MHz, 222X 2 -d)
& -110.37 (tt, T = 8.7, 6.1 Hz), -112.19 (t, J = 7.2 Hz). LCMS-ESI" (m/4): [M+H]
AEXA 1464,

SHEHE 799 Az
(1R,4S,12aR)-7-3| =FA|-6,8-U] S A-N-(2,4,5-EFZF 224 )-1,2,3,4,6,8,12,12a-=E}3| =2 -1, 4-H E} =
o E[l,2-a:1",2'-d] 9 2K -9-Ft 2 & 2ofm =
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[1086]

[1087]
[1088]

[1089]

[1090]
[1091]

[1092]

[1093]
[1094]
[1095]

[1096]

10-2406288

omn
J
Jm
Qﬂ

.
VT
o OH
7%
O F
o K M i
iy 5 X _
/ﬁ;m%,m\N,Q§Il - HzNJA\[i%\H\ ATU ] {,/\\T\;\ f*\ﬁ/”\7¢J\?
7 + mEm———— gl H i
N | SN A S
£ Ti \T/\O \}/ £ & \ \ﬂ’ i 8] \] F
M o OBn ¢ O OBn F
794 78.8

A 1

SOM,%Jﬂﬁi%ﬂiﬂﬂDm(wnﬂ = 79-A (0.12 g, OBZmML(24SEﬂ Fo 2y d) v gtolw]
(0.10 g, 0.63 mmol), N,N-tjo]AZ g2 e}l (DIPEA) (0.20 1.58 mmol) ¥ HATU (0.24 g, 0.63 mmol)=
AP, vk iﬂ%% A2 A 1A7F T wHkslglt. J% S T5A17]3, EtOAc (50 mL) Zoll A

S3fA)1 7131, E3} NaHCO; (2x), ¥3} NHCIE A 3}aL, Na,S0, Aol AZRAHY. FFEA0 &, F 2248 4
g7 A oA 2 AZvEade]  od di-EtOAcE AMEStY  AAste] 79-BE WA mA| 2 A
53t

%EL

LOCMS-EST (/) [M+H] ;A& X): 524,

oA 2

50-m T vl ZElaFe TFA (2 ml) & 79-B (0.15 g, 0.29 mmol)E AT}, wES TFES A LAl 30
o wikslgit, 89S FFA7IL, FRES T4 AZnfEad o] o8] g Yo 2 A EtOAc-EtOAc
= 20% MeOHE AFESlo] AASE g3tsE 795 45315,

TH-NMR (400 MHz,
2223208 11.70 (s, 1H), 10.65 - 10.18 (m, 1H), 8.27 (s, 1H), 7.26 (m, 1H), 6.90
{td, } = 9.7, 6.4 Hz, 1H), 4.89 (5, 1H), 4.60 (d, ] = 6.0 Hz, 2H), 4.09 (dd, 1= 114, 2.6
Hz, 1H), 3.96 - 3.66 (m, 2H), 2.68 (s, 1H}, 2.15 - 1.43 (m, 6H). YF-NMR (376 MHz,
gzE¥2-d) § 120.53 - -120.85 (m), -134.68 - -136.79 (m), -142.26 - -144.11 (m).
LOMS-EST (m/2); [M+H] 252434,

A Al 80

shgHE 809] A=

(IR,4S,12aR)-N-(5-F 2 2-2 4-U| ZF Q. 2l 4)-7-3| =5 A]-6,8-1] £ 4-1,2,3,4,6,8,12, 122~ E} 3| =2 -1, 4-
el =t 2=[1,2-a:1",2' ~d]F & -9-7} 2 F 2oln] =
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[1097]

[1098]
[1099]

[1100]

[1101]
[1102]

[1103]

[1104]
[1105]
[1106]

[1107]

[1108]

SS90l 10-2406288

F
/
’“w *\T d
Cl
86
F
Hy s
‘%/\ NSy oH HoN ™y el /> TS o /\/K!
>§E ! z /\[\ ! ------------- b4 NWW/K/ O !\\i‘ A\F
ul l
0 OBn o OBn o
£0-A 80-B
- *___},/\N/\ ﬁ/\\//‘\
“NWA\ o
H 5 om o

80

oAl 1

50-mL T wFE Eg~Fe DCM (10 ml) & 80-A (0.12 g, 0.32 mmol), (5-FRE-2 4-tEF 29 d)HElo}
W (0.11 g, 0.63 mmol), N N-tjelix=zgeo|golql (DIPEA) (0.20 g, 1.58 mmol) 2 HATU (0.24 g, 0.63
mol)E AT, W THES ALoA 1A Bk mwrekddth. W EYRE 54713, E0Ae (50 nl)
Fol AGaNA 3, Lok NaHC0, (2x), E3h NICIR AHHa, NaSO, FoIA AZART. 5542 5, = &
& Ao A ol 2 AmvtEadsel o8] AN-E0AE gl AAlste] 80-BE WA mARA &
Ak,

i

ol'
oL

LOCMS-ESIT (m/z): [M+H] 22 : 541,

ghe=e] TFA (2 nL) ¥ 80-B (0.14 g, 0.26 mmol)E A5
=

50-nl 5 vt 2 9. we EREe AedA 30
¥ gk myelrh. §98 $HA/L, AREL ZU4 AR o
&

H
3 gl o zA EtOAc-EtOAc

TH-NMR (400 MHz, Z22I2-d)3 1046 (s, 1H), 827 (5, 1H), 740 (, J = 7.8 Hz,
1H), 6.89 (t, J = 9.1 Hz, 1H), 4.90 (s, 1H), 4.78 - 4.48 (m, 2H), 4.08 (dd, 1= 113,25
Hz, 1H), 3.95 - 3.63 (m, 2H), 2.68 (s, 1H), 2.22 - 1.51 (m, 7H). “F-NMR (376 MHz,
g2232.d) §-113.37 (g, T = 8.1 Hz), -116.37 (g, ] = 8.0 Hz). LCMS-ESI" (m/Zz):
[M+H] A& x: 451

Aol 81

318+ 819 A%

(1R, 3S,4S,12a8)-3-ZF 9 2 -7-3| =2 X]-6,8-T] & 2-N-(2,4,6-EFZF o 2w 4 )-1,2,3,4,6,8,12, 12a-=E} 3]
c2-1 4-detegd g =[1,2-a:1",2'-d] Y 2R -9-7t 2 B ~olm| =

V‘*’ ~ m)\
FM.J/“‘N\[/J\/% F/\

81
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[1109]
[1110]

[1111]

[1112]
[1113]

[1114]

SS90l 10-2406288

o
g v H
& "O s 2
DASTIOCH } LIBH,THF ;Y\“T/\OH
e i — o
FM . Fnu.j/}\u Nx
Boo Bac
81-A §1-8 810

N,
PPhs, DIAD Boc
THE, 14,

1) HCH T 54T

—

23 DBUTol
Moy O F
/\N/%*)j\ N TEA §>\ 'y \’
i H i —— r
F'mnl N N /<\§0 B X - I/\‘\N\'T/"\v/% F, 5
o} OBRn
81 81

oA 1
100-mL = vlet Ze~=0) DM (10 mL) = 81-A (1.0 g, 3.7 mmol)E AT}, ¥hE EFES 0TE WYZ4A
Ak, fogolu| 3} Eg]Z 29 le]l= (DAST) (0.58 mL, 4.1 mmol)E HH3] Hrtstdrt. olojA, ve &
FES AL A 1AZF Bk wwHkslgit.  EIES 0CE Al WAAIAT. 3} NaHC0; (5 mL)< &47}0}0%

S-S AASA T, o]ojA], vkE E3ME-S EtOAc (100 mL) = 48kar, 323} NalCO;, A= MASFL, Na,S0,
oA AZARLG. RN T, AFEE T4 AzciEadsd o8 SeooRA WA - BOAE A
skl AASk 81BE F5e9n

LCMS-EST' (n/z): [MHHT 222):274.
A 2

100-mL S vl e~ THF (10 mL) % 81-B (0.8 g, 3.0 mmol)E YTk, ¥H$ ESHES -78CoA L
Whskoitk. THF % 2.0 M LiBH, (3.2 nL, 6.4 mmol)& AA3] H7kalalet. elojA, whg EJES 7h2shaL,
, B2 A3 A
%L

sha, B2 AR,

Aol A 3AZF 5
(H, 2A). 270e) 3& -

Na SOy 7ol A AzAZTH, FHAZ F, IFES Sd4] A=vtEag v o8 gejdomr i - EtOAcE
ALg3te] AA sl 81-CF 581U},
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[1115]
[1116]

[1117]

[1118]
[1119]

[1120]

[1121]
[1122]

[1123]

[1124]
[1125]

[1126]

[1127]
[1128]

[1129]

[1130]
[1131]

[1132]

SS90l 10-2406288

LCMS-ESI' (m/z): [M+H] 22 x): 246.
oA 3

100-nL & ®beh Z2kx=o] THF (15 mL) % 81-C (0.
Zebolul= (0.55 g, 3.7 mmol)E A Yck. o]ojA, Wk
g olzysl2E4golE (DIAD) (1.0 mL, 5.1 mmol)E Ht
oA HhA wrEkitt.  FFHAIZ
FE

&ato] gAlste] 81-D&

=
sqad A Mo}m we EYES A8
E

),]l
43
~~1
N

LOMS-EST (ns): [M+H] 2=

7 4

EtOH (40 mL) % 81-D (0.8 g, 2.1 mmol)&] &Ml 3=z 153+E (0.6 mL)S H7Ieket. Wg EFES

BARY ek wwbetdA 70CE JhEstglt. odst] wAE AN, ddes FAA 8LEE
F53H3 ).

LOMS-EST" (m/a): [M+H] A=x]:245.

100-mL 5 vtg Zefado] oleke (7 ml) % 81-E (0.49 g,
( ) = FEAER (0.34 g, 4.0 mmol) S wHE =3}
Ao jhA wtelgitt. EFES EtOAc (50 mL)E 3A4stx, &
(1 x= FFsaL, f7] +8& ok, A2 Na,S0NA71L, 554

glo] Akg-at3itt.

2.0 mmol) ¥ 81-F (0.7 g, 2

ol H7FsltE. oloA, W EFES
(2 x)E AFsEt. 4 +8&

Z

1A, &= 81-G& £& dAl F71 A

i

LCMS-EST (m/2): [M+H] 455

‘J‘a
~J
2

A 6

oo

100-mL 5 wbet ZEf2~30 4 N HCl /Y34F (11
TYFES A2olA A7 FeF wytekgitt. iz%lﬂ 1.0 g STHAE ?a }"*E} %—ﬂiﬂ 2 DBU (1.3 g,
8.8 mmol)é EF< (10 nL) Tl &HANHAT. g EFES QF I a5t &
ZA7) B AFES T FBE YT o) Lo zA A - EtOAcE A}%okﬂ QA5 81-HE 4
53kl

%= 81-G (1.1 g, 1.9 mmol)Z AU}, oJojA], uk

—
>,
N
™ of
¢

E
rE
_‘_,
(g X
2 -
—
=
(e
@)
"
N
_‘_,

LCMS-ESI (n/z): [MA+HT 252]:413,
A 7

100-mL %< wvle Zgk2==30] THF (5 mL) 2 MeOH (5 mL) & 81-H (0.56 g, 1.4 mmol)E ={¥t}. 1 N KOH (4
mL)E WHE EFE "SIt oA, Wb EFES ARdA 1A Bk RISt HbE EFES 1
N HCI (4 mL)e] #H7bell ofa) A sz, FAI §, ARES 5570 3 )3 F5EAAG. = 2o 4
U 2 4, 6-E8)ZF ozl (0.2 g, 1.3 mmol), NN-t]o]AZzZol|elo}wl (DIPEA) (0.41 g, 3.1 mmol)
2 HATU (0.48 g, 1.25 mmol)E DMF (10 mL) o &3fAHT. Wb E3ES 204 2A17F &< uwtslsd

o, EFES EtOAc (100 mL)E 3|Askar, X3} NalCO; (2x), 23} NILCI (2x)2 AA S, Nap,S0, Aol Az
L E BAL A A YA 29 AzeEaeld o8 S4-E0AcE AHgatel A%

oA 8
50-ml, T vlek Zg}~39] TFA (3 ml) 3 81-1 (0.31 g, 0.58 mmol)E AT, WHS FIFES A LAl 30
 Fd wtelglth. sEAZ F, 2 248 ATt A A 2 azatEaed 93] EtOAc-MeOlE A}
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omn
J
Jm
Qﬂ

g3kl AGAste] 85E 81 F53AT.
H-NMR (400 MHz, 2223243
10.29 (s, 1H), 8.31 (s, 1H), 6.65 (dd, J = 8.7, 7.5 Hz, 2H), 5.05 - 4.75 (m, 2H), 4.65 (d, I
= 5.6 Hz, 2H), 4.11 (d, J = 12.2 Hz, 1H), 3.83 (, J = 12.3 Hz, 1H), 3.56 (dd, I = 12.3,
3.3 Hz, 1H), 2.77 (s, 1H), 2.25 - 1.97 (ra, 2H), 1.95 (d, J = 11.0 Hz, 2H), 1.77 (d, J =
11.2 Hz, 1H). PF-NMR (376 MHz, Z2232-d)5-108.98 (t, = 8.2 Hz), -112.03 (4,
J=72Hz), -168.00. LCMS-ESI" (miy 25452,

[1133]
[1134] A Ao 82
[1135] 3ot 829 A%
[1136] (15,3R, 4R, 12aR)-3-F F 2 2-7-3| =54 -6,8-H 54-N-(2,4,6-E2] 55 2. 214)-1,2,3,4,6,8,12, 12a-5 E} 3]
E2-1 4-vE et 92 E[]1,2-a:1",2'-d] I 2K -9-Ft 2 & 2olm =
Hw o F
%%NK/U\N 4
P ) |
Nj1l o A\QG g N
" o on
[1137] 82
H
H ul o B
LiBH/THE St
e A T o i T N
o™, Q—— FUOl L0 F ‘i. Boc
HO' “3 Bae Boc 3
92.A 82.8 =
o
wt D
A (N N
HN <f M N> \m ;E’ijh
o L™ \/'f/L\f cad l\ﬁm\ !\NH
...................... o F \3 Bes O sl=gp F T Boc 2
PPh,, DIAD
THE, £,
820 82-E
o] uH
/\ ‘: 1 O
4 ANES i
& Q7N o NBHCOS F“ \Y‘T \ \N/\ /1\0/’\\\
R A o T - \ Boc
YT Y e EXOHH,D O AR UA
0 OBn 0
(s} OBn
82-F 2.6
o
Hy il
/N PN
1) HOW T4 F‘w-’}“;l/\“‘&\;’ o 1) KOH
S % - . S —
2) DRUITot 4 A E{/K‘;%O DHATU ¢
]
HoN RS
82.H ? /\f{ A
F—”\p”
L, AP NP
. QZJ/N T ,:l '/\/:“J*/\N/\r/ N,/I, 1
g TFA PN H
P2 N\r/ D /b’\\‘ B E— / N ; X ,§O E \"_/ B
H o H :
¢ OH
82
824
[1138]
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[1139]

[1140]

[1142]
[1143]

[1144]

[1145]
[1146]

[1147]

[1148]
[1149]

[1150]

[1151]
[1152]

[1153]

[1154]
[1155]

[1156]

=50l 10-2406288

o

oA 1

100-mL S ®bg Zp~=e DM (6 mL) = 82-A (0.6 g, 2.1 mmol)S YT, w¥hE TIES 0CE WYZA
Zth. DAST (o 35 mL, 3.0 mmol)E HH3F] H7IeFE. olojA, WS EIES ALoA 1A7F FoF wwkElad
ok, EIES 0CE oA WA HT.  E3F NalC0; (5 ml)S A7bste] wh-e-S AHSIATE. ojojA], WiE &

[e}
SHE-S EtOAc (100 mL)E 3 Aslar, 3} NaHC0;, 942 MAHSAL, Na,S0, Aol AXAZAT.  F32A7 &,
ARES A4 A2vtEa T o lHozA it - EtOAcE AHE3t AASH 82-BE F53Ft.

LOMS-ESE (n/Z): [M+H]T 23 ): 274,
oA 2

100-mL E wte Zgk23) THF (10 mL) 5 82-B (0.4 g, 1.5 mmol)E AP, ¥k E3ES -78TColA o

gkl ith. THF % 2.0 M LiBH, (1.6 mL, 3.2 mmol)& 33 H7baiadeh.  e]ojA, wke

2o A 3A1ZE FeE wHkEGIth.  o]olA], whE EFHES EtOAc (100 mL) 2 8Astar, =& A3 Hrskolch
o)

(H, 2A). 279 s 28 5, 74 288 EtOAcE F=3ta, 2719 /7] %Q% stalal, B2 AlHsta,
Na,S0, AollA AZAAY. FFAZ F, FFES S5 FZvtEaddd 93] feldozA il - Et0AcE
Abg-3lo] A sle] 82-CE 53T},

LOMS-ESE Gn/z): [M+HT A& X): 246,

A 3

100-mL % vlet ZgkA30 THF (10 mL) = 82-C (0.25 g, 1.0 mmol), EZHALIEAA (0.59 g, 2.2 mmol)

9 zgoln= (0.24 g, 1.6 mmol)E AT,  oJojA], HHS E3}ES wHksHA 0C=2 WAAHT.  DIAD
(0.44 mL, 2.2 mmo)E ¥Hg & s Hrrsglith. ¥hE EFES A4 A wdtsitt. EFA
71 &, IAFES T4 AZntE ] o8 geldozA FAil - Et0AcE AFEsle] AAste] 82-DE 453}
Sich.

LOMS- ESTY (n/zy: [M+HT 2551375,

A 4

EtOH (20 mL) < 82-D (0.35 g, 0.9 mmol)e] &Hel 3|=gkz 153t (0.3 mL)S 738}
3AIZE For ksl 70CE ZtEEdd. omksle] uAE AAT F, P&
F533 ).

LOCMS-ESI™ (m/z): [IM+H] A& X]: 245,
A 5
100-mL %EL vlet Zg} Ao ek (7 mL) & 82-E (0.21 g, 0.87 mmol) % 82-F (0.3 g, 0.87 mmol)Z A%

. E (7)) T TEAMNYESF (0.15 g, 1.7 mmol) & ¥H§ i?&% of H7Fstdtt. olojA, WkE ZFES A
%Oﬂfﬂ LA wWEEEI T, EFEES EtOAc (50 mL)E FAsla, B (2 x\)Z2 MASYY. £ B3IS EtOAcE
_‘7_

Zotal, 7] 2d& ek, Ax (NaS0)A71aL, sFAZE. £ 82-68 F5 dAlel F7F AA glo] A

LOCMS-ESI (m/2y: [MH] A=x]:573.
oA 6

100-mL &< ®be Z2f=Fe 4 N HCL /Y24 (5 mL) & 82-G (0.49 g, 0.86 mmol)E AYTE. o]ojA, k&
EFES A A B wHksltt. FHAIZ &, 0.4 ¢ FHAE S5, S04 4L DBU (0.6

0. g,
4.0 mol)E EF<I (10 mL) Fol &3AIAT. WS EFES 1A3F S mukslHA 110CE 738, &
, AFES T4 Z2rfEaY e o8 gdozA At - Et0AcE AHESlY] AAStY] 82-HE
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[1157]
[1158]

[1159]

[1160]
[1161]

[1162]

[1163]

[1164]
[1165]

[1166]

[1167]

SS90l 10-2406288

LCMS-ESE (m/z): [M+H[' A& x):413.

o

(1.5 mL) & ¥h& E3Eel H71etqlth. oJolA, whg £3dES A2 3

= 1 NHCl (1.5 nL)o] 7l o AHdstA . sF5A0 §, IFES E74 ( =
b, 2,4,6-E8)EF 2@ doldl (0.15 g, 0.95 mmol), N,N-tjo]i~X =z eolwl (DIPEA) (0.31 g

9 HATU (0.36 g, 0.95 mmol)E DCM (10 mL) Foll &3A AT, ®E ZFES A2oA 241 < uylks)
. EFES EtOAc (100 mL)E 3]4)8far, 3} NaHCO; (2x), ¥3F NHCl (2x) 2 A AL, Na,S0, Aelld A
AR, FFAZ F, = 248 Agst A dolA 2y AZutEa el 93] A-Et0AcE AHE-te] A A8k

o] 82-12 53

100-mL S "t Z2}~30] THF (5 mL) % MeOH (5 mL) 3 82-H (0.2 g, 0.49 mmo
],

=
=
PN;R%\-NHHU%

:L

LOCMS-ESTT (m/z): [M+H] A&x]:542.

oA 8

50-mL B ®be ZEk2Fe] TFA (3 mL) < 82-1 (0.22 g, 0.41 mmol)E AHTk. WHS EES 224 30
B ogor mwlekith. BHA ¥, 2 BAS As A oM 72y azvtEadvel o8 EtOAc-MeOHE A}
g3le] AAste] ggHE 828 53Tt

'H-NMR (400 MHz, 22232-d) §
10.25 (s, 1H), 8.28 (s, 1H), 6.65 (s, 2H), 5.15 - 4,77 (m, 2HD), 4.65 (s, 2H), 4.32 - 3.41
(m, 2H), 278 (s, 1H), 1.86 (dd, J = 144.8, 72.3 Hz, 6H). "F-NMR (376 Miz,
gzaxa.d)§-108.98 (t, ] = 8.2 Hz), -112.03 (t, § = 7.2 Hz), -168.00. LCMS-EST

(m/zy. A& A 1452

3}gHE 839 Az

(1S,4R,12a8)-3,3- U ZF Q0 2 -7-3| =2 A]|-6,8-1] & 2-N-(2,4,6~-Eg| ZF 2 24 )-1,2,3,4,6,8,12,12a-2E} 3]
c2-1,4-dEl=gd e E(1,2-a:1",2' -d ]9 A -9-F} 2 E 2o} =
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[1168]
[1169]

[1170]

[1171]
[1172]

[1173]

[1174]
[1175]

[1176]

SS50dl 10-2406288

I Q 3
H Q/ H }:\0’ . \;H}\ - oy OH
‘‘‘‘‘ H oMe 5 gy DASTIDOM i gy LiBH/THF ani H
oo WS, T > [ N T F,-\’N\ """"""""""""""" E Y
\ Boc N\ pee F q Boc \! s
53-A 53-8 83-C 830
0,
= e}
> ) Y=
w N A - |
N T N 7 Ny
i g Y &
O . F /\N:N,-v.,,ﬂ (/},' Fegz FN/:.{;N gxIe]
"""""""""""""" o o Y
PPh,, DIAD g 3 £\ Boc
\ 8o N
THF, r.t.
33-E 83.F

/\}\

- \‘/L NaHCO;, FHON A
A P ;
Y\ EtOHHO \v(} &\T ey

GBn
83-G a3H
' "\ /\ /L\ AN
1) HCH T2 43 \% — )\ 1) KOH
\ /
2} DBUTo 9] o 2} HATU F
HZN/\\”/J\
8344 I ﬁ
FNEN

100-mL &< vFeh Fek2a=o] DM (20 mL) & 83-A (1.0 g, 3.7 mol)E ARTh. W 3=
Ak, HZ-w2" Hofelotiy (1.8 g, 4.2 muol)S HH3] A SATE. ololA, wHE &
ARE Foh wEkeglth. EFA ¥, AFes Sl ARvkEIg I o8 &

g3kl AAste] 83-BE 53T

LOMS-ESTY (m/2): [M+H] 252: 270,

oA 2

100-mL S ®bg Zp2~=e] DM (15 mL) = 83-B (0.85 g, 3.2 mmol)E AP, ¥ EFJES 0C= I
A, DAST (1.5 mL, 11.3 mmol)E HA3] H7lsdth.  o]ofA], whg E3ES A4 P wtslglth
EES 0CE A WAAAY. 3} NallC0; (5 mL)S Z7}ete] wkg-S #AAEIF . olojA, ¥k E=ES
EtOAc (100 mL)Z 3|A18}ar, X3} NaHC0;, G52 MA3FI, Na,S0, AolA AXRAAL. 3227 3 AFES

U4 AzvtEI el ofs] &elHomA it - EtOAcE ARE-Stol AAlst

jl
%
O
e
4
By
gﬂ
32
v

LOMS-ESE (m/z): [M+H] 23] 292.

100-ml. =5+ viek 28430 THE (6 mL) 3 83-C (0.44 g, 1.5 mmol)E AYch. ¥-& EIES -78CoA oL
waledry. THE % 2.0 M LiBH, (1.6 nL, 3.2 mmol)E A3 A7pstgdel.  o]ojA], wke

0
A2 A AR Sl wkakgitt, ool whg E3ES EtOAc (100 mL) = 3Asta, &g A H7hetslch
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[1177]
[1178]

[1179]

[1180]
[1181]

[1182]

[1183]
[1184]

[1185]

[1186]
[1187]

[1188]

[1189]
[1190]

[1191]

[1192]

SS90l 10-2406288

(H 94). 20 A4S Peld §, 54 BEL B0
NaSO, A AEAAG. FHEA F, AFES Bdh4l AzcvhEadld] o8 $eNozA @A - B0AcE
Agatel skl 83-DE S5 AT,

o
N
ol
k1
N}
=
fo
El

N
M
tot
tlo

gstal, == AlHska,

LOCMS-ESIE (m/a)y: [M+HT 23 X):264.

A 4

100-mL S+ wleb Zek~Fo] THFE (10 mL) 3 83-D (0.17 g, 0.65 mmo
9 Zgolm= (0.15 g, 1.0 mmol)E AT, oJojA, ¥-§ EFES wnkstHA 0CE PZAIZT. DIAD
(0.28 mL, 1.4 mmol)E W& EFE A3 H7Fslgict. ws EFES 204 v whtelict.  FFAl
71 &, ZFES ZYH a=2rtEaddd o SdozA @it - Et0AcE AHEste] AAste 83-EE &

, Egdd ¥~ (0.37 g, 1.4 mmol)

1)
KR
=
=1
=

Jin

T3}
ATt
LOMS-EST (m/z): [MAH] 23 3]:393.
A 5
EtOH (20 mL) % 83-E (0.25 g, 0.64 mmol)] &Hol| 3=k 158}E (0.3 ml)& H7FeAt. g EFE
S 3AIZF Bk wWHkSIEA 70CE FEesith. AFste] nAE AAT §, AHES FHAA 83-FF F53)

it

LOCMS-EST (m/z): [M+HT 2 & ]:263.

100-mL &<+ WFe ZekxFel A 8-S (7 ml) F 83-F (0.18 g, 0.69 mmol) ¥ 83-G (0.324g, 0.69 mmol)E A
=

Pt (7 mL) 5 THAYEF (0.12 g, 1.4 mmol)S % E3Ed MU, olojA], Wy EFEES
Ao A Al waredtk. EFE-S EtOAc (50 mL)?L sAslal, B2 N3G, £ RIS EtOAcE =3
stal, 7] £88 dstar, dFE (NaS0)AZ1aL, SHFAAT. Z 83-HE F& Al F71 A glo] AFE3I3
o},

LOCMS-EST (m/z): [M+H] 2% 4: 591,
A 7

100-mL 5= He Zet230] 4 N HCl /US4 (3.8 mL) 5 83-H (0.4 g, 0.68 mmol)E MY}, o]ojA, Wk
, 0.35 g EAE =580, =74 2 DBU (0.51

EFES A2A 1A FE aneigitk. EFA F

g, 3.3 mol)E EF<l (10 mL) Fol & AT, WhE EFES AR < wkskiA 110C= 7FEskgict.
EEANZ F, AREs T4 ARvEIH o8 &2l H g4k - EtOAcE AME3tel AAlste] 83-1%
5ol

LOCMS-EST (m/z)y: [M+H] A& 2):431.

100-ml. T wleb Zgkx~3d THE (5 mL) 2 MeOH (5 ml) % 83-1 (0.2 g, 0.47 mmol)E YT, 1 N KOH
S &35 H7FeksitE.  o]oA, Hhg ERHES A2 1AIZE FoF wnkelsith. H

(1.4m)E ¥ < S I3 23
S I NHCI (1.4 nL)&] #H7Fel 93] A HY. 5F5A0 F, AFES 5549 @ )G FSTAHYG. =
Ak, 2,4,6-E8|EF 2ol (0.14 g, 0.91 mmol), N N-t]jo]AZ 2Hoeo}dl (DIPEA) (0.29 g, 2.2 mmol)

-t oF
2 HATU (0.35 g, 0.91 mmol)E DCM (10 mL) ol &3|A ATt ¥-E ZES 2204 2A17F E<F wwkalel
oh. E3ES EtOAc (100 mL)E 3|A13Far, 3} NaHC0; (2x), Z3F NH,Cl (2x) 2 AH 3}z, Na,S0, AellA] Hx

NAY. §FAN 3, 2 BES Ayt 2 Aol Ay a=etEaye o] dAA-Et0AcE AMESe] A5t
o] 83-J8 533 tt.

LOCMS-EST (m/z): [MHH] 2 & 2]:560.
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[1193]

[1194]

[1195]
[1196]
[1197]

[1198]

[1199]

A 9

50-mL rbfell TFA (3 mL) < 83-J (0.18 g, 0.32 mmol
. FHEAL F, 2 BEES AT A oA 29 Z=2eEadge

et 833 WA A RAM F53AH.

= AT W %@%& *E‘—%OM 30% Eob wurks)

gl

=2
J&
L)
@
—+
o
=
0
Z
O
.'IZ
ﬂJ
>
=
oo
(<0
o
£
o,
2
ol
2
2 32

TH-NMR (400 Mz,
Z2232-d)810.29 (4, 1= 6.1 Hz, 1H), 8.34 (s, 1H), 6.65 (dd, I = 8.7, 7.5 Hz, 2H),
4.83 (s, 1H), 4.72 - 4.58 (m, 2H), 4.36 - 4.10 (m, 2H), 4.05 (t, ] = 11.5 Hz, 1H), 2.97 (d,
J = 44 Hz, 1H), 249 - 2.08 (m, 3H), 2.12 - 1.94 (m, 2H). "F-NMR (376 MHz,
g=a¥2.d)s-92.32 (ddd, J = 225.6, 22.5, 9.1 Hz), -107.64 - -109.54 (m), -112.05
(t, 3 =7.0 Hz), -114.67 (d, ] = 226.7 Hz). LCMS-ESI" (m/z): 22 2):470.

AAld 84

33E 849 A%
(1S,2R,4S,12aR)-7-3] =2 A -2-H € -6, 8-T] & A -N-(2,4,6-Eg| ZF 2 22 )-1,2,3,4,6,8,12,12a-2E} 3| =2 -
1,4-wet=t T g [1,2-a:1",2' -d] 9 & -9-7} 25 2ot =

’M/\l

84
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[1200]
[1201]

[1202]

[1203]
[1204]

[1205]

SS90l 10-2406288

W o H 0 ‘)\;ﬁ e
Ve owl WP wem WL w2
iy 4 AT - e (.. ~ .
Y‘N\ (\/\0-—- TJ \‘ \B o \I \B%co
\ Boc \ Boc” y Boc
a4-8 84-C 84.0
84-A
Q0
== Q
HK Vi H
T i o N v’\/
LiBHy/THF it & z\vm\ )i
S, W ’N'\ \QH ‘1 RBoc o)
\(X Boo PPhy, DIAD
THF, rt.
84-8 o
o
i
\>\ﬁ/ﬁ o e ™
....f].‘.%f}.ﬂ_._. &W;—N\ "’ WH, + N O A A,
Boe ¢ OBn
84-G 84H
N 0 )
NaHEO, Ly L \N’/“\\\ L nrcides , "I;/\N/IKO/\
E{OHHL0 o ) R «
- g Y\\\‘{ o 2) DBUITol
¢ OBn
84-1 240
1) KOH \ii H 9 F TEA
} s 3
//' *}/\\N’/\Y/J\N" = ;
2) HATU T N ——
) F % w)\\\(«\\ A,
HEN/\/\ " Br
F/'\v/k
84-K
¥
J/’\ /\g f\/\E
Ji\ NS /\\/f\
H \r T ° 3
¢ OH
a4
oA 1

g~=10] DCM (20 mL) 3 84-A (1.6 g, 5.9 mmol)S APt whe ZIES 0CE FZA]
Hololtlt (4.9 g, 11.7 mmol)& HH3| H7IstATE. olojA, ¥bg EFES H-20lA
B} , ARES EdU4 AZRvED Y 9d fdozA Ak - EtOAcE

100-mL 3 v =
A, Ha-nizg
3A7F Bk wukell

84~

Ahgate] A ato]

LOCMS-EST (m/z); [M+H] 222: 270,

A 2

100-mL 5+ vbe Zgk~=0] THE (30 mL) 3 84-B (1.3 g, 4.8 mmol)E AT, wWHE E3ES 0TCE P
ZAck.  HMl(Tebbe) Aok (5F<l % 0.5 M, 19.4 mL, 9.7 mmol)S HH3] H7sict. olojA, ws s
S ARoA 22X EF it EFES 0CE thA] WA, 23F NalC0; (5 mL)& A 7Fste] wkg
S ARG, g EFES Ao FUME 158 ok uwtstar, Aol EE F& et ojuid A
° ZA7)a, REES ZeH AzvhE 19

=
155 DM <2 nom A U OME~ AE 801] EEA

o
:Cg
oo
i)
12
lo
HU
_\_4 N—
1%
24
|
=
&
o
=
(7
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[1206]
[1207]

[1208]

[1209]
[1210]

[1211]

[1212]
[1213]

[1214]

[1215]
[1216]

[1217]

[1218]
[1219]

[1220]

[1221]
[1222]

[1223]

[1224]

SS90l 10-2406288

LOMS-EST () IM+H] 25X 268,

A 3

EtOH (20 mL) & 84-C (0.9 g, 3.4 mmol)2] & (N2 HAsHel Pd/C (0.18 g)& H7Ieth. EF=ES I,
sholl 3AIZE FoF wntellth, EFES AgtolEE T oHsta, ARES FF5AA 84-DE

LOMS-EST (m%): IM+H] 22X 270

oAl 4

100-mL < vbe Z84~30] THF (6 mL) = 84-D (0.9 g, 3.3 mmol)E AT}, ¥H$ EFES -78CoA
.0

o}
-
Witk THF 5 M LiBH, (13.2 mL, 26.4 mmol)E HA3] ¥71ect. olojA], ure F3ES 7}23)al,
=
O

Aol 3AIRE akskolt. olojA], WhE E3HE-S EtOAc (100 nL)E 8|Astal, =& W3] Hrlstaict
]

(H, 2A). 2719 A& 28 $, 4 8 EtOAcE F&3t, 2719 /7] %Q% ety 22 M,
NaxS0; el Al AxAIZT. $HAN &, AFES Sei4] A=vtEagde o8 &ejdozA a5t - EtOAcE
ALgste]l AAlste] 84-E5 53T

LOCMS-EST' (m/z): [M+H] A& x]: 242,

A 5

100-mL S vl ZgF239) THF (15 mL) = 84-E (0.4

g, o]
9 ZEelu= (0.39 g, 2.7 mmol)E AT, o]ojA, W EFES kWA 0CE ﬂr*]ﬁi‘r DIAD
2] RVA=!

S alk
(0.7 mL, 3.6 mmol)E ¥HE E3MEo HH3] HIlsiet. ®¥bS EFES A4 WAl wRksATh. sFAI7
, AFES ZH4 A20rEaY I 93] §E|Ho2A A - EtOAcE AME3ste] AAStY 84-F& F53%

=
=

LCMS-ESTT (m/z): [MAHH] AFX]: 371
oA 6

EtOH (20 mL) 3 84-F (0.55 g, 1.5 mmol)e] |4 s|=g}7 1532 (0.3 mL)S H7Megth. ¥ E3ES
AT wREEEA 70C=E 7FEEksid. oAste] nAE AAT £, AdHES =,
TE53AT.

LOMS-EST 2y [M+H] 252 241

oA 7

100-mL 5 ¥te ZE2Tol OﬂEPQ (10 mL) = 84-G (0.35 g, 1.4 mmol) % 84-H (0.5g, 1.4 mmol)E
AP, B (10 mL) 5 FERE (0 24 g, 2.8 mmol)& W E3EO| U1k, ololM, WiE EIE
S A&olA wA wylslgiTt. %E S EtOAc (50 mL)2 gAsta, & (2 x)Z M. 4 £38&
EtOAc®E FE3sta, 7] #8& Qﬁh—’—, A2 (NaS0)A 713, EFAIHY. = 84-15 T& Ao F71 AA|

o] AR
LOMS-ESTT (m/2): [MHH] 252 583,
A 8

100-mL rbfell 4 N HCl /H)24F (8.2 mL) = 84-1 (0.84 g, 1.4 mmol)E MY, oJolA, ¥ EFES A
ol 1AZF FeF wwtalgitk. FFHAIX =, 0.74 ¢ SUHAE F5EE. A L DBU (1.1 g, 7.2 =1
574 (10 mL) ol &3A T ¥ E}ES 1IARE E9F wnketEA 110CE 7Hgeitt. #5210 $
ARES ZHq A2vtETHI o Ao mA 4t - EtOAcE AHESt] AASY 84-T& T3t

LOMS-EST (m/z): IM+H] 23] 409,
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[1225]

[1226]

[1227]
[1228]

[1229]

[1230]
[1231]
[1232]

[1233]

[1234]

SS90l 10-2406288

A 9

100-mL S ®te Z8~30] THF (5 mL) % MeOH (5 mL) = 84-J (0.4 g, 0.98 mmo
0 mb)E WS E3EC] HUFsEATh. oA, whE EFFES A ZoA 1A%

I N HCI (3.0 mL)®] #7Fell oJsf AHdsA AT, 5FA &, AdFeEs 557 ( S
, 2,4,6-E8]ZF o @l Folwl (0.32 g, 1.96 mmol), N,N-tJo]AZ 2ol eo}wl (DIPEA) (0.63 )
HATU (0.74 g, 1.9 mmol)E DCM (10 mL) Zol &3AHA}. ¥ EFES AL2dA 24 T
Wtk £FES EtOAc (100 mL) & 348k, ¥3} NaHCOs (2x), ¥3F NHClI (2x)& Al1H3bar, Na,S0, A

oA AxAAT. FHEAN F
o] Aol 84-kE ST,

ROSE ot

=z T3]
)

dg Aegh A Bl 25 AmvtEI v os) #A-EtOAcE AH8-St

LOCMS-ESTT (m/z): [IM+HT 25X 538,

@A 10

}011

50-mL < Ate EeksAe T
For w4

ml) & 84K (0.5 g, 0.93 mmol)E AP, Wb E}ES A4 301
71 1.5
o] A5l e 842 533

h= |
A7t A oA 28 ZzetE I 93] EtOAc-MeOHE A3}

TH-NMR (400 MHz, Z22I¥ES.d) 8
10.37 (s, 1H), 8.28 (s, 1H), 6.65 (t, J = 8.1 Hz, 2H), 4.80 (s, 1H), 4.77 - 4.52 (m, 3H),
408 (d, J = 13.1 Hz, 1H), 3.88 (d, J = 123 Hz, 1H), 247 (d, J = 3.2 Hz, 1H), 2.35 (s,
1H), 2.16 (ddd, J = 14.3, 11.2, 3.6 Hz, 1H), 1.93 - 1.57 (m, 3H), 1.29 - 1.19 {(m, 1H),
117 (d, J = 7.0 Hz, 3H). YF-NMR (376 MHz, Z22X8.d) §-109.24 , -111.98.
LOMS-EST (m/z): A& X): 448,

338 859] A%

(6aS,7R,118)-1-3| =FA]-2,13-U ¥ A-N-(2,4,6-E&| ZF 224 )-6,6a,7,8,9,10,11, 13- E} 3| = 2 -2l-
7, 11-ER =T 2 21,2 :4,5] 9] 2} A [ 1, 2-a] o}A| A -3-Ft 2 2 ofm| =

Hi i )
Fodedy
\%MN\(H\\T G o g
H 5 oH
85
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SS535 10-2406288
ﬁ COOE C‘“Om COOE
7’ NIS \1 BusSnH. AIBN THO 1) Hp FiC, HCH
DMSO,H,0 v » T2 Bog,0O
\> " i T } 2
Ph i Fh T \Eh
85-A 25-8 85-C
COOE /%;oo-ct COOR
H o _GIGBOPh M BugSnH sty LiBH,
Gl
< "V""'N“B b \:C“?T"N Boc i —— Boc
HG phoscd Y v
85-0 85-E 85.F
1) HoNNH,
) Q/\Icoou
aH X 2IEO. Ay Ay NaHCO;
R O
| \E)]/\gﬁn 8544
- 3y Hc
4) DBU
H i i 1
PrNe A Ay 2) 2.4,5°F BN, FATU, DIEA / '”N\;,/\f S
H \g OB K cl> OB
% i)
85-.) 85-K
g 0 E
HH i
g, NSO |
N : X, o F»%/ E
6 on
85
[1235]
[1236] @A 1
[1237] DMSO (6 mL) 2 & (0.75 mL) = 85-A (1100 mg, 3.855 mmol)<] &HS 2 Lox] WulalHA N-o}o] 2ol
= (885 mg, 3.934 mmol)E HI7FSIATE. 241§, F7F] N-ofo]Qm&Aalolw|= (88 mg, 0.391 mmol)E 3
7hetar, AR EdES ARdA 15413 Sk wksiglty. bAA wkg £3ES EtOAcE A ek, 10%
d NaS,0; &9 2 54 NaHCO; 89 (~1:4 Z3FE)el oA & (FtY 4 232 AFsld. 4 &8
< EtOAcE F&% &, f7] F8& Fsta, 1x NaSOpAIZ1aL, sF5AIZY. AFES 4 A2rE LY
o o) gE|Ho2ZA i - Et0AcE ARSI AA 3] 85-BE F-53FS3itT).
TH-NMR
(400 MHz, CDCL) 8 7.51 - 7.44 (m, 2H), 7.33 - 7.17 (m, 3H), 4.22 - 4.05 (m, 2H), 4.02
- 3.86 (m, 2H), 3.77 {d, J = 5.3 He, 1H), 3.54 - 3.44 (m, 1H}, 3.27 (t, I = 4.5 Hz, 1H),
275 - 2.66 {m, 1H), 2.30 (dddd, J = 14.8, 13.1, 7.2, 5.8 He, 1H), 2.14 {dddd, J = 148,
13.0, 6.1, 2.1 Hz, 1H), 1.97 (d, = 8.9 Hz, 1H), 1.58 - 1.46 (m, 1H), 1.45 - 1.34 (m,
4H), 1.24 ¢, J = 7.1 Hz, 3H). LCMS- ESE (m/zy: (M Hj AR, CiaHzsINGa:
A 1. A A
[1238] 430.1: A5 A:430.0.
[1239] A 2
[1240] EF4d (15 mL) % 85-B (993 mg, 2.313 mmol), AIBN (305 mg, 1.857 mmol), % EZ|FEFA 3=t}
(1392 mg, 4.799 mmol)<] &NE& 100TolA WHksIQITE., 2412 &, Wh-g EFES AL02 YZA 7131, EtOAc
2 g48E, B 9 Qe ANSGT. F4 BAS BOAE FE3T T, 47 AL g3, A% (s
7131, sFHAZERTG. AFES ZHq AZvEIHI o S Ao A AL OAcE AH&3te] AAst]
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[1241]
[1242]

[1243]

[1244]
[1245]

[1246]

[1247]
[1248]

[1249]

SS90l 10-2406288

85-CE F53FUTt.

YH-NMR (400 MHz, CDClL) 8 7.57 - 7.49 (m, 2H),
7.32 - 7.23 (m, 2H), 7.23 - 7.15 (m, 1H), 4.24 - 4.02 (m, 2H), 3.97 (g, ] = 6.7 Hz, 1H),
3.83(d, J=5.1Hz, 1H), 348 (t, ] = 4.6 Hz, 1H), 3.19 - 3.04 (m, 1H), 2.58 (p, J = 4.0
Hz, 1H), 2.30 (dddd, J = 14.7, 13.1, 7.0, 4.5 Hz, 1H), 198 (d, J = 11.2 Hz, 1H), 1.64
(tdd, J = 13.3, 6.2, 2.6 Hz, 1H), 1.49 - 1.33 (m, 3H), 1.37 (d, J = 6.7 Hz, 3H), 1.32 -
1.26 (m, 1H), 1.23 (, § = 7.2 Hz, 3H). LOMS-ESI (nk): [M+H] ARA,

CiaHzNGs: 304.2, 5 2):304.1.

oA 3
EtOH (25 mL) ¥ ©t]24F 5 4 N HCl (0.9 mL) = 85-C (725 mg, 2.39 mmol) % 20% Pd(OH),/C (351 mg)e &%

wZA AT, LOMS-EST

i)
ol
K
2
=
it
o

=g 0 2971 spol wubeglny. 223F %, wkg EES o

(m/2): DT AI2ER], ColligNO: 200,135 AZA: 200.1. JAFES BT (x 23 TZWAZ =, TF (15
N-tle] a2 ol eolul (DIPEA) (1.2

mL, 6.889 mmol)% Azbeheh. A &, g EFES BEZ 8|48laL, EtOAc (x 2)E FESIY. f7] F
; Ak, AFEZS Zed o Ao

8k - BtOAcE ARg-ate] A Alshe]

YH.NMR (400 MHz, CDCL) 8 4.42 - 3.97 (m, SH), 2.62 (4, J =
5.6 Hz, 1H), 2.45 - 2.26 (m, 1), 2.25 - 2.15 (m, 1H), 1.80 (td, J = 13.7, 6.7 Hz, 1H),
1.66 (dd, 7= 12.3, 6.6 Hz, 2F), 1.55 — 1.70 (m, 2H), 1.47 (s, 2H), 1.42 (s, 7H), 1.28 (dt,
J =95, 7.1 Hz, 3H). LOMS-ESI" (n/z) [MAHT AR, CstheNOs: 300.2;

AZEH]: 2997,

oA 4
THF (5 mL) % 85-D (568 mg, 1.897 mmol) & &9 (0.25 mL, 3.091 mmol)e] &M 0ColA Hd FZZE
SxTEolE (0.3 nL, 2.169 mmol)E H7lelga, B84 EZo] A& AAEJT. 0ColA ~308 =,
—%7}94 &9 (0.3 mL, 3.709 mmol) % #Hd FEZE Q=X EHOE (0.3 mL, 2.169 mmol)Z AH7}stdct. 0

1.5AIZE E AL2oA 1A & EFES $FA7]L, FFES EtlAc 2 & ZF J%Hf\l?ﬂﬂr 27H94
%% 288 & f7] 28S ~0.1 N HCl, ¥3} 4 NallC0;, Z d=2 AFedn. =4 23S EtOAcE 3
=%, F9 {7 BES Ax NaS0)A71L, sFAFHY. ARES ZU4 A=2vtEadd o) &89
S 24 EtOAc/FAHE AHgste] AAlste] 85-EE F531%lHt.

gy

NMR (400 MHz, CDCL)Y 8 747 - 7.37 (m, 2H), 7.30 (t, J = 6.9 Hz, 1H), 7.11 (dd, J
8.0, 4.0 Hz, 2H), 5.54 (dt, J= 9.0, 4.9 Hz, 1H), 4.50 (dt, ] = 9.8, 5.3 Hz, 1H), 4.35(dd, ]
=214, 5.0 Hz, 1H), 430 - 4.14 (m, 2H), 2.71 (s, 1H), 2.54 (s, 1H), 2.14 - 2.00 (m, 1H),
1.82 (m, 3H), 1.54 (m, 1H), 1.48 (s, 4.5H), 1.45 (s, 4.5H), 1.30 (dt, J=9.4, 7.1 Hz, 3H).
LOCMS-EST (m/zy: [M+H] A2ER], CpHaxNOsS: 436.2; A& R]: 4358,

@A 5

EF<l (8 mL) ¥ 85-E (602 mg, 1.382 mmol), AIBN (182 mg, 1.108 mmol), % EF-EF4 E]EE}O]E (608
mg, 2.096 mmol)e] EFEE 100ToAA RS, 1AZF & 93 E3ES
o &7l &, F % AFZ AHENT. A BES EtOAcE FE &, & /7
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[1250]
[1251]

[1252]

[1253]
[1254]

[1255]

[1256]
[1257]

[1258]

S50l 10-2406288

58 ZY4 A=vtEage] o8 &9 ozA EtOAc/AatE ALgsle] AAlsle] 85-
, ol oA EFES] Aoz BT,
"H-
NMR {400 MHz, CDCl3) § 4.37 - 4.06 (m, 4H), 2.69 - 2.53 (m, 1H), 2.11 (m, 1H), 1.97
(m,0.65H), 1.93 - 1.80 (m, 1.35H), 1.54 (s, 5H), 1.46 (s, 3.15H), 1.42 (s, 5.85H), 1.27
(m, 3H). LOMS-EST" (m/2): [M-CHgHHT AR, CuHiNOs 228.1; ASA):
2279,

A 6

85-F (420 mg)S AAASL, THF 5 AAE 85-F (3 mL)ZS 0°CollA wwrebdaA THF 5 2.0 M LiBH, (1.5 mL)
s #A7teiith. 5% F, EES AoA 17A1ZF st wwkelal, F7ke] THE % 2.0 M LiBH, (1.5 nL)E A
oA HFsIT. A&elA] 23A13F $, F7F9] THF
AIZE F<r WP%}OﬂB} S EFES 0

S BtOAc (x 2)2 FZ3vt. FEES B2 AHsta, F8tar, 1Az (NaS0)A 7|3, FFA]

2 Eo4 2zelEad e od SelolomA @4 - E0AcE AL8dte] Akl 85-GE S5 aher).

2.0 M LiBH, (3 mL)E H7Fslz, AAPE E£FES ~72
o

PH-NMR (400
MHz, CDCL) 8 4.12 (t, § = 5.3 Hz, 1H), 3.99 (dd, 1 = 12.0, 7.9 Hz, 1H), 3.85 (dd, J =
8.0, 4.7 Hz, 1H), 3.73 (dd, I =11.9, 1.4 Hz, 1H), 2.28 (d, 1 = 4.6 Hz, 1H), 1.90 - 1.73
{tn, 2H), 1.68 - 1.45 (m, 6H), 1.47 (s, 9H), 1.43 - 1.33 (m, 1H). LCMS-EST" (m/2): [M-
CiHgHH]T AR, CoHgNO:: 186.1; A3 X]:186.0,

oA 7

THF (10 mL) < 85-G (198 mg, 0.820 mmol), XEro]m]= (200 mg, 1.359 mmol), % PPh; (488 mg, 1.861 mmo

DY |NS 0C FollA wukslHA DIAD (0.36 mL, 1.828 mmol)E 718l th. 0TCoA 308 =, EFES
Ao 17417 Fok nHkskich,  wkE '%L%% FEANL, FAFES ZU5 A2vEH T o &
o2 FA-Ft0AcE AFEsle] 85-HE AASIY AL, ol 3| dolddAe Eg&el AoR BT},

"H-NMR (400 MHz, CDCL) 8 7.82 (dd, J = 5.4
3.1 Hz, 2H), 7.69 (dd, J = 5.4, 3.1 Hz, 2H), 446 (s, 1H), 4.19 (m, 2H), 3.95 (s, 1H),
231 - 234 (m, 1H), 2.05 (d, J = 16.5 Hz, 1H), 1.84 (m, 2H), 1.79 - 1.70 {m, 1H), 1.66
(m, 1H), 1.61 - 1.30 (m, 12H). LCMS-EST' (m/z2): [M +H] AR, CoiHyNoOy:
3712, 8 5):370.8.

A 8

EtOH (12 mL) % 85-H (270 mg, 0.729 mmol)®] &qe A2olA 3=} 3t& (0.145 mL, 3.083 mmol)S

7bstaL, A EHE 70TColA wnatlvk. 1543 §, EFES 0CE WZA71aL, dH2 (30 )2 314

g 5, 1AZE F3F 0TolA wksiitt. EdES O%JJroh ARES FHFAHTY. FFES CHLL, Tl &3

Al713L, ofFste] Fike]l E&AG EAS AASGT. A" ARES FFAFT. X

EtOH (3 mL) % 85-1 (257 mg, 0.742 mmol) 2 NaHCOs (131 mg, 1.559 mmol)3} §&}ar,

N7 & EES Z2 348k, EtOAc (x 2)E FEF3AUT. FE2ES %?L ﬂ%a 5 47 22828 I3

Z (NapSOO A 713, sZ=A 2. CHCl, & AFE9 & (2 o

o ARolA 1. 5AI7J 5, §Ng FFA7IA, EFAY FTLEAHG. 74 (5nl) T FHFE H DBU (0.6
2 & 100C ZoA wwksgivy.  1A17F %, F7ke] DBU (0.3 mL, 2.006 mmol)E 3718t

ﬂ, %%‘%g 100 CoﬂA F7FR IAZE ek gtk EEES FEHA7 F, ARES ZHU4 A=2vEDd

=
~
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[1259]
[1260]

[1261]

[1262]
[1263]

[1264]
[1265]

[1266]

SE=53 10-2406288
oo 3] galHoZA EtOAc - 20% MeOH/EtOAcES AM&-3lo] AAEe] 85-J& F5319t).

"H-NMR (400 MHz, CDCL) & 8.08 (s, 1H),
7.71 - 7.62 (m, 2H), 7.36 - 7.29 (m, 2H), 7.29 - 7.23 {m, 1H), 544 (d, ] = 9.8 Hz, 1H),
510 ¢d, J = 9.8 Hz, 1H), 4.44 - 4.28 (m, 3H), 423 (t, 1 = 13.0 Hz, m) 3.99 (ddt, J =
102, 6.3, 3.6 Hz, 2H), 2.44 - 2.36 (m, 1H), 229 (dt, § = 11.6, 5.3 Hz, 1H), 1.84 (dt, I =
10.8, 5.3 Hz, 2H), 1.77 - 161 (m, 3H), 1.57 (d, J = 11.7 Hz, 1H), 1.48 (ddd, J = 20.9,
12.3, 5.5 Hz, 1H), 138 (1, § = 7.1 Hz, 3H). LCMS-EST" (/%) [M +H] A2,
CaaHN,Os: 4232, A& R): 423 3.

A 9

THF (4 mL) 2 MeOH (4 mL) % 85-J (214 mg, 0.507 mmol)e] E3ES A-2oA wykahHA 1 N KOH (1.1 mL)
A7 ekl 30 ¥, ¥ EFES -1 alE $FA7]Z, 1N HCL (~1.2 nb) = *J*@W 713, A4= 34

[e]
o
g 3, CHCly (20 mL x 2)2 FE3ATE. &3 FE2E8S 12 NaS0)A7aL, 554 A 53T

Ll

LCMS-ESI (m/z): [MHH] 7122, CopliaNoOs: 395.2; A=) 3953,

CH,Cly (6 mL) 5 Z 2F (199 mg, 0.505 mmol), 2,4,6-E&]ZF 232 o}l (130 mg, 0.807 mmol), = HATU

(304 mg, 0.800 mmol)e] &gH=-S wRkabAA N N-tlo] a2 gdegoelwl (DIPEA) (0.62 mL, 3.559
mmol)& H7beklth.  30% F, Wb EFES #FAIAL, IFES EtOAc Foll &3fA171aL, xE3t 4 NHCI
(x 2), 23} 4 NalCO; (x 2), R 5= AFAT. 74 £8S& EtOAcE F&5T 5, 2719 /7] #8&
Faha, Az NaS0)AZIaL, FHAZATL. FFES Zd4d) o8] &2 N0 2A EtOAc-20%eOH/EAS L83
o] gAlste] 85-KE #5353

"H-NMR
(400 MHz, CDCL) 3 10.40 (1, 1= 5.7 Hz, 1H), 8.42 (s, 1H), 7.68 - 7.54 {m, 2H), 7.33
(ddd, J =77, 6.3, 1.5 Hz, 2H), 7.30 - 7.26 (m, 1H), 6.74 - 6.60 (m, 2H}, 5.37 (d, I =
10.0 Hz, 1H), 5.17 (d, T = 10.0 Hz, 1H), 4.76 - 4.57 (m, 2H), 446 (dd, J = 6.0, 4.3 Hz,
1H), 4.34 (1, J = 12.4 Hz, 1H), 4.07 (dd, J = 12.4, 3.6 Hz, 1H), 3.91 (dt, J = 12.4, 3.9 Hz,
1H), 2.52 - 2.44 (m, 1H), 2.32 (dd, J = 11.8, 6.2 Hz, 1H), 1.92 (dt, T = 10.7, 5.4 Hz,
1H), 1.83 - 1.70 (m, 3H), 1.67(d, J = 11.7 Hz, 1H), 1.52 (dddt, ] = 25.5,17.0, 11.8, 5.3
Hz, 2H). PF-NMR (376 MHz, CDCL) § -109.15 (dg, J = 15.0, 7.5, 7.1 Hz, 1F), -

111.85 (t, J = 6.8 Hz, 2F). LCMS-ESIE (m/2): [M +H] AR, CooHyprFsNaOg:

538.2; A&X]:538.3.

@A 10

E
(m
Ak
e

85-K (187 mg, 0.348 mmol)E Ao
=
=

ZOPAEAL (3 nl) Fol B3AI7I, Lol
A F, §0S sEANN D, R N

2O a

S CHLl, Zol &A1, €94 0.1 N HCI=Z AFE &, 4 23&
CHLly (x 2)& FF3IlTh. f7] 288 gstar, Adx NaS0)A71aL, sFAHYG. FRrES 9
B os) geldo 2 CHLl,-CHCl, & 20% MeOHE A&3ke] AAlste] 3gHE 85 150 mg (96%)S 45
shalvk.  shgHE 858 FUEE wivkE (10 mL) ZH-E]9] AAA S}l 93] AFAste] st3HE 855 F5AUT.

|
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[1267]
[1268]
[1269]

[1270]

[1271]

[1272]
[1273]

[1274]

SS90l 10-2406288

TH-NMR (400 MHz, CDCL) 8 12.09 (s,
1FD), 10.39 (t, J = 5.7 Hz, 1H), .36 (s, 1H), 6.74 - 6.48 (m, 2H), 4.64 (d, J = 5.7 Hz,
2H), 4.59 (dd, J = 6.1, 4.4 Hz, 1H), 4.36 - 4.18 (o, 2H), 4.12 (dt, T = 12.4, 4.1 Hz, 1H),
2.68 - 2.47 (o, 1H), 2.25 - 2.10 (m, 1H), 2.10 - 1.98 (ro, 1H), 1.98 - 1.66 (m, 4H), 1.66 -
1.48 (m, 2H). PF-NMR (376 MHz, CDCL) 3 -109.23 (ddd, J = 15.1, 8.6, 6.0 Hz, 1F), -
112,02 (¢, J = 6.9 Hz, 2F). LOCMS-ESI (m2): IM +H] AR, CuHoiFiNaOy:
448.2; A5 R): 448 3.

33t 86¢] A=

(1R, 3S,4R,12a8)-7-3| =FA|-3-W € -6,8-T] &4-N-(2,4,6-EZEF 224 )-1,2,3,4,6,8,12, 12a-FE} 3| =2~

1,4-wEl=t) g % [1,2-a:1",2'-d] 9 R -9-7} 2 & ~olm| =

86
COOMe s
COOMe
ISYCOOME /[\7‘/74”;—': /\Y/i(I:H
A, IS AN BusSnH, AIEN { I n
DMSOH.0 wo ¥ ) T S N
) S HO Y
- " oph ot
85-A 8B 86-C
COOMe -
COOMe
COOMe
N TP ga-vad S L L iH
1} Hy, PAIC, HCI i H SR E P Mg AL,
2} Bog0 Ho TN\BDC e \ Boc
86-0 86-E 86-F

{ "Boc Boe

86-G 86-H y  Boc
864

o)

COOMe /g’ ) N

P, f”q”"H LiBH, /"‘v __PhthNH N !/,j
N «*'N TPPhy, DIAD oy
N, @

1) HoNNH,

COUEL
2)EN0. \I , NaHCO, Hi
‘(> 7ONTSYT0R o
o}

o OBn_ 85 £ R—
3) HCI 1.5,’3:5‘ N\ﬁ)ﬁ 2) 2.4,5-F :BnNH,, HATU, DIEA

HEs Q  0OBn
88-4
f HH 2

:”..i/\\ i g2 N N /lL“N s
‘% N~ E\.{ 4 i i"‘—» N i\/\\l H - E

- L N AN N
"5 oBn »

88-K
@A 1

DMSO (52 mL) ® & (6.5 mL) % 86-A (10.160 g, 39.48 mmol)2] &N A2oA wHts}HA N—O]—O]OC
ol = (8.888 g, 39.50 mmol)E 7ttt 30 ¥, oA HLL% FHES [OAcE FAE
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[1275]
[1276]

[1277]

[1279]
[1280]

[1281]

[1282]

[1283]
[1284]

[1285]

NaliCO; &, 10% <74 Na:S:0; &<, 2 A= AHsdnt. 4 £9& EtOAc® F2F 5, §7] 285 &
stal, Az (NapS0)A71aL, sF5AZT. AFEs Edlel AzvtEadddl o oz it - EtOAcE

Agate] AAste] 86-BE WA mAZA S5,

NMR (400 MHz, CDCly) § 7.33 - 7.19 (m, 5H), 4.25 - 4.12 (m, 1H), 3.79 (g. T = 1.6
Hz, 1F), 3.72 (g, J = 6.5 Hz, 1H), 3.51 (s, 1H), 3.47 (s, 3H), 3.31 (dd, I = 3.9, 1.6 Hg,
1D, 2.76 - 2.69 (m, 1H), 2.13 (ddd, T = 14.3, 7.8, 1.7 Hz, 1H), 2.0% - 1.97 (m, 1H), 1.91
(dtd, T = 14.1, 4.0, 1.5 Hz, 1H), 142 (4, J = 6.5 Hz, 3H). LCMS-EST’ (m/z): [M+H]'

AR, CigHyINOs: 402.1; A5 402.0.

A 2

=2 (150 mL) = 86-B (12.468 g, 31.07 mmol), o}Fwv]~o]ARE]ZUEZ (AIBN) (4.082 g, 24.86 mmol),

a e =] -
Eg5

=

gl g4 sl=gtol = (18.047 g, 62.22 mmol) o] &4 100TAIA mnkabgiet. 308 F, b E3=

AEow WAL, EtOAc® SMstar, & B 9o AAsY. 48 288 EtOAcR FEI F, f7
< ek, Ax NaS0)A7IEL, FFAZG.  Afies el A=vk=ads] 28 o8] &2

Ab - EtOAcE AH8-ste] AAlste] 86-C& F53t3itt.

1% Hr oo

TH-NMR (400 MHz, CDCL) 8
7.39-7.31 {m, 2H), 7.31 - 7.24 (m, 2H), 7.24 - 7.17 {m, 1H), 4.11 (s, 1H)}, 3.72 (s, 1H},
349 (s, 3H),3.33(d, } =34 Hz, 1H), 327 (d, ] = 6.4 Hz, 1H), 2.65 - 2.51 (m, 1H), 1.92
(ddd, 1= 13.6, 6.8, 2.4 Hz, 1H), 1.69 - 1.50 (m, 2H), 1.47 (d, = 10.1 Hz, 1H), 1.41 (4,
I =66 Hz 3H), 1.21 - 1.07 (m, 1H). LCMS-ESI" (mz): [M+H] A4HA,
CisHnNO;: 276.2; A5 R):276.1.

oA 3
EtOH (100 mL) ¥ t]22F == 4 N HCl (5.7 mL) = 86-C (4.187 g, 15.21 mmol) Z 20% Pd(OH)./C (1.022 g)¢]
EES H, ¥917] sholl asldet. 15412 & vbg EFEES o73ta, qdHES FEAHY. IFES

23 FEUA T, AFES $5 Ao ALt LOS-EST (n/z): DHH] AREA], CHWNOy: 172.1;

AFES EFAY F52A7 & THF (45 L) & FHFE 2 Boc0 (5.712 g, 26.17 mmol)S Ao uwksl
WA N N-tjo| Az 2o doll (DIPEA) (8 mL, 45.93 mmol)S H7}etFct. 308 &, % EdES B2 34
tal, EtOAc (x 2)& FE3IUT. F7] FEES E2 A &, 33 FEES A% Na,S0)A 713, FFA]
A, ARES Zoa gulErdy]o] o Loz A - E0AcE AleEle] AAF] 86-D2 S-S5}

ATk, HNR ~HEHL s|do|ddA e EFE& AT

¢

YH-NMR (400 MHz, CDCL) 6 420 (4, T= 7.6 Hz, 1H), 4.19 - 4.10 {m, 2H),
408 (d, J = 3.5 Hz, 1H), 3.72 (s, 3H), 2.74 (d, J = 5.6 Hz, 1H), 1.97 (ddd, I = 13.6, 6.9,
2.8 Hz, 1H), 1.88 - 178 (m, 1H), 1.79 - 150 (m, 1H), 1.46 (s, 3H), 1.38 (s, 6H), 1.31
(d, J = 133 Hz, 1H). LCMS-EST (m/z) [M+H] AR, CHpNOs: 272.2;
AR 2716
oA 4

CH.Cl, (35 mL) % 86-D (1659 mg, 6.115 mmol)2] €S 0T ZFolA uwHtstAA dHlA-vl2dE Holo] Tyt
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[1286]
[1287]

[1288]

[1289]
[1290]

[1291]

[1292]
[1293]

[1294]

SS90l 10-2406288

(5.183 g, 12.22 mmol)& o] BEo= Hrert. 58 F, IS Ao wwtalgrl. 247 &, wkg
EFES WA A7, B2 AAStn, Asidt. oIAES 23 NalCo;o= AlFsta, =
glaogx il - EtOAcE AM&3lo

o

(NaSONAIZ1 T, sHEAAT. AFEE T4 azeteadsel o
AAste] 86-EF S HNR 29Ede 239 3 dolddAE AL,

YH-NMR (400 MHz, CDCL) § 4.43
(d, J=3.8 Hz, 0.5H), 4.39 (s, 1H), 4.26 (s, 0.5H), 3.75 (s, 3H), 3.10 (s, 1H), 2.24 (d, I =
4.5 Hz, 0.5H), 2.19 (d, I = 4.4 Hz, 0.5H), 2.12 (d, T= 4.4 Hz, 0.5H), 2.07 (d, I = 4.2 Hz,
0.5H), 2.01 (dd, J = 4.5, 2.2 Hz, 0.5H), 1.98 (dt, ] = 4.3, 1.9 Hz, 0.5H), 1.80 (s, 0.5H),
1.77 (s, 0.5H), 1.46 (s, 4.5H), 1.40 (d, J = 2.8 Hz, 4.5H). LCMS-ESI" (m/%): [M-
CaHatH] AR, CoHpNOs: 214.1; 2521213 8,

oA 5

THF (12 mL) % 86-E (528 mg, 1.961mmol)e] &MLS 0T wrketAA EFa Z €w] A2k 0.5 M €4 (7.9
mL, 3.95 mmol)& ZH7}slich. H7e &, 4 gog HAeow HHI JfHES sk, A2oA 2547
Fob wukslgith, whg EFES 0T zoﬂ A welHA E3} 24 NaHC0; &8 o] Hrtel] oa wSES 24
2787 AAEAT. EFES CHClL,E st Ao 158 FoF wukdl 3 AAE 55 AglolE I
s 53 o7sta, FE AoAE CHLLE AHST. oA34E F 2719 £3& &3 &, &4 £3s

=
CHLlL2 FE3HaL, 7] 88 #sta, 132 (NaS0HA 713, sFEAAY. IFES S5 A=vtE g

oa) gyHoZA Fal - EtOAcE AM&3le] AAISte] 86-F= S=53tt. H NR A2FEHL 2%9] 3404

TH-NMR (400 MHz, CDCL) 8 5.13 (s, 0.6H), 5.04 (s, 0.4H),
482 - 4.71 {m, 1H), 4.55 (s, 0.6H), 4.43 (s, 0.4F), 4.29 (d, I = 3.7 Hz, 0.4H), 424 (d, J
= 3.7 Hz, 0.6H), 3.71 (s, 3H), 2.84 (s, 1FD), 2.14 (m, 2H), 1.75 (s, 0.6H), 1.74 - 1.70 (s,
0.4H), 1.55 (m, 1H), 1.45 (s, 3.6H), 137 (s, SAH). LCMS-ESI’ (m4): [M +H]
AR, CraHpNOy: 268.2; A% 267.6.

oA 6
EtOH (5 mL) = 86-F (333 mg, 1.246 mmol) ¥ 20% PA(OH),/C (53 mg)9] EFES H, £97] 3toll uyka}gich.

08 T EFEY olaeti, oBEYS BEAA 86-GE S5 HNR 2FEHS 2% Ao HAAS
Al AFeFSITE

H-NMR (400 MHz, CDCL3) 6 4.20 (m, 1H), 4.08 (m, 1H), 3.71 ( A9 s, 3H),
2.68 {m, 1H), 2.06 (m, 15}, 1.80 - 1.63 (m, 2H), 1.63 - 1.51 (m, [H), 1.44 (s, 4H), 1.38
(s, SH), 113 (m, 3H), 0.92 (m. 1H). LOMS-ESE (maz): [M +H] ARA,
CiaHyNO,: 270.2; 8521 269.7.

oA 7

THF (5 mL) & 86-G (336 mg, 1.482 mmol)e] &91& 0TelA wHksHA THF % 2.0 M LiBH, (1.5 mL)E X7}F
Stoith. 5% &, EFES A2oA wnkedick. 2413 &, F7ke] THF % 2.0 M LiBH, (1.5 nL)E& #7183
b, Aol 21417 F, F7Fe] THF % 2.0 M LiBH, (3 mL)E H7betdch. A-ollA A1z &, &98 35T
oA 18A17F B¢t Zpdatgith. wke EIES 0CE WA, ER 2AAEA AHEdY. EFES
EtOAc (x 2)2 F=3 5, 2719 #7] &85 22 AAHsta, Fstar, 1dx (Na,S0)A71aL, sFAIZT.  HF
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[1295]
[1296]

[1297]

[1298]
[1299]

[1300]

[1301]
[1302]

omn
]
Jm
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10-2406288
TS Zd4] aEvtETHTe] o3 At - EtOAcE A&l AASte] 86-HE F53F3iT.

TH-NMR (400 MHz, CDCL) §
495 - 4.09 (br, 1H), 4.05 (s, 1H), 3.82 (dd, J = 11.5, 7.7 Hz, 1H), 3.76 - 3.69 {m, 1H),
3.66 (d, J = 11.5 Hz, 1H), 2.45 (d, J = 4.1 Hz, 1H), 2.03 (dqdd, J = 11.4, 7.0, 4.5, 2.6
Hz, TH), 1.77 - 1.57 (m, 2H), 1.48 (dd, J = 10.1, 1.8 Hz, 1H), 1.45 (s, OH), 1.00 (d, J =
6.9 Hz, 3H), 0.93 (ddd, J = 13.2, 4.7, 2.6 Hz, 1H). LCMS-ESI" (m/): [M +HT
ARA,  CHuNOs: 242.2; 252 241.7.

A 8

THF (10 mL) = 86-H (218 mg, 0.903 mmol), TEolm = (218 mg, 1.482 mmol), ¥ PPh; (535 mg, 2.040 mmo

1)e] &M 0T oA wykabdA DIAD (0.40 L, 2.032 mmol)E 718ttt 0ColA 108 5, 3

A2 A 19417 5t wHksilth, HbE ERES FHAYE, JFFES FU4 A2vEIHI o5 &8
%

S 24 A-EtOACE AME3l] AASIA 86-15 F-53F3UTt. MRS 2%2] Sl ZAAE AlAs)

WENMR (400 MHz, CDCL) 8 7.82 (dt, 1 = 7.3, 3.6 Hz,
2H), 7.70 (d, J = 5.3 Hz, 2H), 4.53 - 4.26 (m, 1H), 4.26 - 3.89 (m, 2H), 3.89 - 3.65 (m,
1H), 2.28 (m, 1H), 2.04 (m, 1H), 1.82 - 1.65 (m, 2H), 1.66 - 1.43 (m, 7H), 1.38 (s, 4H),
1.19 - 1.01 (m, 3H). LOCMS-ESI" (m/z): [M +H]" A8, CHyN.0g 3712
AZ3):370.8.

A 9

EtOH (12 mL) % 86-1 (319 mg, 0.861 mmol)2] &Moj] A-2o]A =7 F3}=
Zheta, AAdE &89S 70T FolA wwkelsith. 1541 &, £3FES 0T
gAs &, 1AZE &<k 0TCAlA wRkelsly.  E3ES o3}

ar
B 71aL, ofFtate] oFFhel B84 =dS AT A oAdHRES FFAA

re ml

LOMS-EST (/) [MH] AR, CabhsNaOy: 241.2: A2 2409,

(3 mL) 2 EtOH (3 mL) 5 Z o}dl, 85-1 (300 mg, 0.866 mmol), %
S AR A wdsigltr. 241 &, EES E2 8|Asta, EtOAc (x
Z

(N32804)}\]7]J—17 %%}\]ﬁﬂf CHQClQ

T AF=Y & (2 mb)el HEA % 4 N HCl (6 mL)S H7Fetder. AdA 1547 &, {9
TEAIZ|AL, BRI FTEAZAG. Fa (6 mL) = JAFE 2 DBU (0.65 mL, 4.347 mmol)9] &gES 100
CelA  ugRksit. 1A %H DBU (0.65 mL, 4.347 mmol)E #H7}sla, ZTFES 100TeA
wRralA Ty, 37k DBU (0.65 mL, 4.347 mmol)Z 1A7F Fo FH7lstar, E3ES 100ColA F7FE 2.547F
& wtalgitt. £FES (HCLE 3Astal, 1 N HCl 3 ubE Fiate B2 A, /7] #8388 1x

NauSOOA 713, EE=A Y. AFELS Zg4 a=rtE gy o&) falHoZA EtOAc-20% MeOH/EtOAcE
AYE3le] AA|sle] 86-15 53T
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[1303]
[1304]

[1305]

[1306]

[1307]
[1308]

[1309]

[1310]

SS90l 10-2406288

PH-WMR

(400 MHz, CDCls) 8 8.09 (s, 1H), 7.70 - 7.62 (m, 2H), 7.37 - 7.27 (m, 3H), 548 (d, I =
9.9 Hz, 1H), 5.16 (d, J = 9.9 Hz, 1H), 4.53 (s, 1H), 4.38 (m, 2H), 4.11 (m, 1H), 3.97
(dd, T = 12.2, 3.0 Hz, 1FD), 3.88 (dt, J = 12.2, 3.0 Hz, 1H), 2.63 (d, J = 4.2 Hz, 1H), 2.28
(qd, 3= 7.2, 3.1 Hz, 1H), 2.00 - 1.88 (m, 1H}, 1.80 - 1.56 (m, 2H), 1.39 (&, J = 7.1 Ha,
3HY, 1.07 (d, J = 6.9 Hz, 3H), 1.04 (dd, T = 5.0, 2.5 Hz, 1H). LCMS-EST (m/z): [M

} AARLR], CoryHoNyOs: 4232, A&R):423 2.

@A 10

THF (2 mL) 2 EtOH (2 mL) = 86-J (83 mg, 0.196 mmol)9] ZIES ALoA u
A7 etk 307 ¥, ®bS EFES FE sHeta, CHLlL,2 AFEY. 4 288 1N

wkalH A 1 N KOH (0.4 mL)E
Cl (0.45 mL)=

H
AASA F AHES HCL (x 2)&2 FZ83ih. &3 F2ES A3 NaS0)AI7]aL, FAA = Abs

SE59t. LONS-EST (n/z): [M +H]" AR, CoHoNoOs: 395.2; 2

CHCl, (3 mL) & % 4F (69 mg, 0.175 mmol), 2,4,6-E|ZFL=ZWA o}l (42 mg, 0.261 mmol), % HATU

(106 mg, 0.279 mmol)e] EFEL ALo|rx wukslHA N N-tjo]Axz o golvl (DIPEA) (0.25 mL, 1.435
mol)S H7Fe k. 308 ¥, WS EFES FFAIIL, FFEES EtOAc Toll &3iA171, X3 4 NHCI
(x 2), 23} 4 NalCO; (x 2), ¥ A= AFSUY. 74 £8& EtOAcE F&3% 5, 2719 /7] +8&

gatar, HAE (Na,SONAI71aL, FF5AFHY.  JFRES T4 F2atEaggd o8] 8o A EtOAc-
20%MeOH/EtOACE AF-8-3Fo] A AI8te] 86-K

TH-NMR (400 MHz, CDCL) 8 1040 {1, I = 5.7 Hz, 1H), 8.40 (s, 1H),
7.66 - 7.51 (ro, 2H), 7.36 - 7.29 (m, 2H), 7.29 - 7.23 (m, 1H), 6.71 - 6.61 (m, 2H), 5.36
(d, = 10.0 Hz, 1H), 5.18 (d, J = 10.0 Hz, 1H), 4.73 - 4.58 (m, 2H), 4.53 (s, 1H), 4.2
4.11 (m, 1HY, 4.03 (dd, I =12.4, 3.1 Hz, 1F), 3.81 (dt, J = 12.3, 3.1 Hz, 1H), 2.68 - 2.59
(m, 1H), 2.29 (dddd, J = 11.4, 7.1, 4.7, 2.4 Hz, 1H), 1.94 (ddd, J = 13.5, 11.2, 4.6 Hz,
1H), 1.88 - 1.67 (m, 2H), 1.06 (d, J = 7.0 Hz, 3H), 1.03-1.09 (m, 1H). "F-NMR (376
MHz, CDCly) 8 -109.14 (ddd, J = 15.2, 8.7, 62 Hz, IF), -111.86 (1, I = 7.0 Hz, 2F).
LCMS-EST (m/z): [M +H]™ AR, CooHpyFsNyOy: 538.2; 8251 538.1.

oA 11

86-K (61 mg, 0.113 mmol)E EZ|ZFQZolHEA (2 nl) Tol &3|A7]aL

LAS wE2A)7| L, AFES CHLl, Fo] &A1, A4S 0.1 N HCIZ AH
al

Az NaS0PA 713, sFAIHY. Z

oa) geldozA CHCl,~CHCly 5 20% MeOHE A-g&3te] AAlste] 35 865 535130},

TH-NMR (400 MHz, CDCly) & 12.02 (s, 1H), 10.40 (1, ] = 5.7 Hz, 1H), 835 (s,
1H), 6.63 (t, J = &.1 Hz, 2H), 4.62 (d, ] = 5.7 Hz, 2H), 4.59 (s, 1H), 4.22 (dd, I = 12.2,
3.5 Hz, 1H), 4.13 (4, T = 11.9 Hz, 1H), 4.05 (dt, I = 12.0, 3.1 Hz, 1), 2.77 - 2.70 (m,
1H), 2.31 m, 1H), 2.09 - 1.93 (m, 1H), 1.93 - 181 {m, 2H), 1.10 (ddd, I = 13.9, 5.0, 2.1
Hz, 1H), 1.02 (d, § = 6.9 Hz, 3H). “F-NMR (376 Miz, CDChL) § -109.22 (ddd, 1 =
15.1, 8.7, 6.1 Hz, 1F), -112.05 (¢, J = 6.9 Hz, 2F). LCMS-ESI™ (m4z): [M +H]
AR, CyHFiNaOy: 448.2; A5 2] 448 3.
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[1311]

[1312]

[1313]
[1314]

[1315]

[1316]
[1317]
[1318]

[1319]

[1320]
[1321]

[1322]

[1323]

[1324]
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A 87

A| 22=5-obn]| - H| E 23] = 2 -2-1] @3-S 9] A%

NHChz

A 1

20 ol FlEre = WA (5-SAHEGS| = 2-20-9&-3-2) 728k o] E (740 mg, 3.0 mmol) % I3AE (I11)

798HE (1.12 g, 3.0 mmol)2] €4S 0CE YA 7|3, oJofr F4FFAUEF (120 mg, 3.2 mol) & Z=&

’4‘ vtk wbS EFES 0ColA 458 B¢ aE == 3 S, 1 al olAES HHs] Hrrete] A
, olojA Ao A 3AIZE mukEkelth, RbS EES E¥ tFREdw Alold] iw
1E¥°ﬂ oloj A 2-Rwtg R FESIGt. Fe 7] A4S el delA dxA

7131, ARES ZU4H A=vtEIHY (0-100% EtOAc/SAb)ol o8] AAlste] £7 A

Z A E Egle] =2 -20-3] @#-3-) 7t 2 o] ES 58190t

>ﬂ10m{u
l>q;7~,
—_— =
= W0

2}

4y
NMR (400 MHz, Z22¥2-4) 3 7.39 — 7.26 (m, SH), 6.06 (br s, 1H), 5.07 (s, 2H),
3.86 — 3.70 (m, 2H), 3.69 — 3.47 (m, 4H), 2.00 — 1.89 (m, 1H), 1.76 (d, J = 13.5 Hz,

25 g Eds-oYAAE TG G,

5mL 1:1 DCM:EtOH & AlZ=-Wld ((3R,55)-5-3| EFAHE 2} =2 -20-7] &-3-d ) 72t o] E (290 mg, 1.16
mmol)e] &oMel 10wt% Pd/C (255 mg)E H7lslgddh. o &S %—ﬁ ot £ 3o 18A17F =<F wwkalar,
bR A Agto]lEE Fek oo o FEtgs AASUT. AB/ESY wFH A, AlL-b-olLHE
| ER-20-T &-3-&0] FEHUIL, olF X EHEA FY3STt.

Al 88
shgHE 889 Alx

(2R,5S,13aR)-N-(3-FE22-2-ZF 224 )-8-3| ==1]-7,9-U]=%2-2,3,4,5,7,9,13,13a-=E} 5| =2 -2, 5-H &}
LY E[1,2":4,5] 98X = [2,1-b][1, 3] SAMA A -10-7} 25 2ol =

313HE 889 BHEE 159 At Wer (-EFeEdd)vgelyl tial (3-FRE-2-EF o 2w )}yl
S Apgate] Alzstglt.
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Y.
NMR (400 MHz, ZE2REE-d) 3§ 1043 (br s, 1H), 8.34 (br s, 1H), 7.32 - 7.24 (m,
2H), 7.02 (t, J = 7.9 Hz, 1H), 5.36 (d, J= 9.4 Hz, 1H), 5.30 (s, 2FD), 4.70 (d, /= 6.0 Hz,
3H), 424 (d, J = 12.0 Hz, 1H), 4.00 (dd, J = 12.7, 9.5 Hz, 1H), 2.18 — 1.96 (m, 4H),
196 — 1.83 (m, 1H), 1.60 (dt, J = 12.4, 3.1 Hz, 1H). LOMS-ESE' (m/4z): [M+H]
AR, CyHiCIENOs: 448.11; A=%]: 4482,

[1325]
[1326] A A4 89
[1327] 3}3E 899 A=
[1328] (2R,5S,13aR)-N-(2,5-T] ZF 2 2l 2 )-8-3| ==X -7, 9-U] & 42 3,4,5,7,9,13,13a-=E} 8] = 2-2, 5-W B} .= 3]
E[1',2":4,5]9 84 = [2,1-b][1, 3] S A A A-10-7} 2B »ofm| =
H o H o g
[~ N Ry N
LN S H
Y Y o
H
O OH F
89
[1329]
[1330] 3FE 892 3FE 159 FAMS WAoo w 4-ZFoaFd)dEely]l Al (2,5-tZF o 2 d)HEolRl S A}
|3t A x5k
H-NMR
(400 MHz, Z2EXS.4)3 1032 {(t, J= 5.8 Hz, 1H), 831 (br s, 1H), 7.15 — 6.89 (m,
2HY, 6.86 ¢d, J= 8.5 He, 1H), 549 (d, J = 9.3 Hz, 1H), 5.24 (s, 1H), 4.67 ~ 4.51 (m,
3H), 4.35 — 4.28 (m, 1H), 3.99 — 3.90 (m, 1H), 2.16 — 1.85 {(m, 5H), 1.60 — 1.50 {m,
[1331] EH} LQR@S*LSI+ (iﬂ,’i’i}ﬁ {:\/i"'H}A 7‘“’.‘_]_'7_‘], Cg]HJgP‘zN3(—)5Z 43214.@5‘;‘] 2.2,
[1332] A Ad 90
[1333] 3E 909 A%
[1334] (1R,4S,12aR)-N-(3-F 22 -2-FF 2 24 )-7-3| =& A]-6,8-1] & 42-1,2,3,4,6,8,12,12a-SE}3| =2 -1, 4-H E}
wOu g E(1,2-a:1",2' -d] ¥ A -9-7} 25 2ol =
H i i
‘\?"‘%N R N/ /Ci
- \ H
WY Y o
O OH
96
[1335]
[1336] EE 90 SFE 413 A WA o2 (2,4,6-EESFo R d)dEelyl il (3-EFRE-2-FFQ2dd)
v gtolgl & AL-g-ste] AT,
TH-NMR (400 MHz, Z22I2-d) 5 922 (s, 1H), 8.79 (s, 1H), 7.39 — 7.28 (m, 2H),
7.06 {t, J= 8.0 Hz, 1H), 4.89 (5, 1H), 4.70 — 4.56 (m, 3H), 4.06 ~ 3.83 (m, 2H), 3.04
2.88 (vu, 1H), 2.77 (s, 1H), 1.97 — 1.58 (m, 6H). LCMS-EST' (/) [M+HT AR,
1o CIFNL Oy 211, A5%]:432.2.
[1337] (.,JH}g(_fr\ Og 43 7‘] 4372
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[1342]

[1343]
[1344]
[1345]

[1346]

[1347]
[1348]

[1349]
[1350]
[1351]

[1352]
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AAld 91
33t 919 A=

(1R,4S,12aR)-7-3] =FA]-6,8-t] S 4-N-(2,3,4-E8| ZF 2 2 d)-1,2,3,4,6,8,12,12a-ZE} 5| =2 -1, 4-T|E} =
gdgx=[1,2-a:1",2'-d] ¥ 2R -9-F} 25 o} =

shehE 915 3hgte 413 FARE WA oR (2,4,6-E|EF s ) el il (2,3, 4-EdEF o2 d)v

TH-NMR (400 MHz, Z2232-d)5 10.25 (s, 1H), 8.45 (s, 1H), 7.10 (d, J = 5.1 Hz,
1H), 6.90 (d, J= 8.7 Hz, 1H}, 4.89 (s, 1H), 4.63 (s, 2H), 4.22 (d, J = 11.6 Hz, 1H), 3.93
- 373 (m, 2ED, 271 (s, 1HD), 1.97 — 1.57 (m, 6H). LOMS-EST" (u/z): [MHHT
AR, CoHyeFsNaOy: 434.13; A5 X]:434 2.

2 A e 92
33tE 929 A%

(1IR,4S,12aR)-N-(4-F 2R -2-ZF 2 Z M A )-7-3| =EA]-6,8-1] = 4-1,2,3,4,6,8,12,12a-2E} 3| = 2 -1, 4-m| €}
eI E(1,2-a:1",2'-d] ¥ el -9-7k 2 K 2 ofm| =

3 922 31HE 413 FALSE Ao R (2,4,6~ETEF 2 d)deolyl Al (4-FRE-2-ZF2HY)
W ghol vl S A}-8-8le] A Z3}S]T).

HENMR (400 MHz, Z22IE.4) 8 1028 (s, 1H), 8.41 (s, 1H), 7.29 (s, 1H), 7.11 -
6.95 (m, 2H), 4.85 (s, 1H), 4.57 (s, 2H), 4.22 (d, J = 10.2 Hz, 1H), 3.81 (g, J = 13.9,
13.1 Hz, 2H), 2.68 (s, 1H), 1.99 — 1.50 (m, 6H). LCMS-ESI" (m/z): [M+H] A4,
CyHoCIFN;Oy: 432.11; 8551 4322,

Ao 93
3etE 939 A=

=
(1R,4S,12aR)-N-(2-F 22 -4,6-1 & F L2 A )-7-3| =& A|-6,8-1] 5 4-1,2,3,4,6,8,12,12a-SE}S| E2-1,4-
HWEl-T 92 = [1,2-a:1",2'-d] ¥ 2 -9-Ft 2 H20)n =
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[1353]

[1354]
[1355]

[1356]

[1357]
[1358]

[1359]

[1360]
[1361]

[1362]

S=50l 10-2406288

H H
f\7lmij\N ™ N* %
\—N - H P
o F
ﬁ OO @
G OH
93
F N F B
S ; o~
EL 1\ Quln, Pd(PPha)ly, l\ BH; DMS HoN
o N o o ¥
\/ﬂ\ HoN
NS OH
/‘ “\n”\\r"\
¥ H
O QOBn
838
] ”\\/?L L
ENNs S oA NS
”HN BT R = i
1
OH
a3

oAl 1

5 mL mlo]A R go]H Hlo|de] 2-HER-1-F22-3 5-tJEF=2HA (540 mg, 2.4 mmol), A|17-8] Aoltol=
(436 mg, 4.87 mmol), HEZH7|A(EFALE~)ZeE (63 mg, 0.05 mmol)S AL, DR, wjr|skar/
Arw AFAsiitt. o7l 5 al E7]€E DNFE H7bskald.  EEE 8715 110TelA 18A1F &<t
7tdstar, old obMHoER & Etar, 9:1 NHLOH:NHCl ey 28], 5% LiCly) 23], 2 A42 A9z AlH
stk ololAM, #7] S Sbetadls delA AxA7laL, Adteta, AR, £ ARES Fd4 A
ZutEfg] (100% bl o] A A8t 2—%&&—4,64137@ HxUELS #5650

'H-NMR (400 MHz, 22232-d) § 7.13 (dt, J = 8.0, 1.9 Hz,
1H), 6.93 (td. /= 8.5, 2.3 Hz, 1H).

oA 2

(210 mg, 1.2 mmol)
2 Lol A 18AIF F<F = 2

S A7), 0CE YZAIZ]aL, HCley)d] 6M &S 2AAHA H7betar,
SES 0% B¢ R 2ER HEFHY. ¥ EFES tAl @ 0CE W77 aL, 4M NaOH4) 2 A28k
Atk T S DAMe R FEFSHaL, FE 7] S v adld AolA dxA)aL, oJHetal, sFHAIZAT
2 6- )

S azrtEaT (0-10% MeOH/DCM) ol ol&] AAste] (2-F2=-4,6-TZF =29 d) v o}rl

El o] golo] THF % We-DMSS] 2M &4
= ki

E guj7} AR EA
A

.

FUO

YH-NMR (400 MHz, 22222 .d) § 6.95 (dt, J = 8.3,
2.1 Hz, 1H), 6.76 (td, J = 9.4, 2.5 Hz, 1H), 3.94 (d, J= 1.9 Hz, 2H).

oA 394

1 oL "EF2298 35 93-A (74 mg, 0.11 mmol), (2-F22-4 6-vZFozdd)veto}l7l (48.5 mg, 0.27
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[1363]
[1364]
[1365]

[1366]

[1367]

[1368]

[1369]
[1370]

[1371]

[1372]
[1373]

[1374]

EEE35 102406288
mmol), HATU (100 mg, 0.26 mmol), ¥ N,N-tjo]iAZ@ZHo|doldl (0.1 mL, 0.57 mmol)e] &ME ALox 14
b o wtslslar, 1 Aol LOMSe| 9] 93-A¢9] kdsk 4~ 2 93-Be] FAS #ESIGIY. TFA (0.65 M)
E HUbsta, E}ES A2dA] AR s wdkstar, 1 nl DMFS #H7FSFSith.  o]ojA], REE EFES 554

713, A& HPLC (ACN/H,0 + 0.1% TFA)o 93] AAlste] &= 938 55319},

H-NMR (400 MHz, DMSO-dq) 8
1041 (t, J = 5.7 Hz, TH), 833 (s, 1H), 7.41 — 7.26 (m, 2H), 4.72 ~ 4.57 (m, 3H), 4.43
(dd, J = 12.5, 3.6 Hz, 1H), 3.94 (t, J = 12.4 Hz, 2H), 3.77 (dd, .J = 124, 3.6 Hz, 3H),
1.87 — 1.67 (m, 3H), 1.67 — 1.45 (m, 2H), 1.43 (d, J = 10.4 Hz, 1H). LOMS-EST" (m/2):
[M+H]" A14k5), CyHaCIF,N;04: 450.10; A52]:450.2.

AAld 94
33tE 949 A%

(1R,4S,12aR)-N-¥1 A -7-3| =2 A|-6,8-T] 2 4-1,2,3,4,6,8,12,12a-2E} 3| =2-1 4-WEl =TT 2] = [1,2-a:1",2'-
d] TR -9-7t2 5 2ol =

45 3PetE 419 FARG Ao R (2,4, 6-EREF e R d)vgoldl il Hd v golvl S AL&-3te] A

"H-NMR (400
MHz, SFEEIZ-4)8 10.37 (s, 1H), 826 (s, 1H), 7.37 ~ 7.19 (m, 5H), 4.55 (d, /= 4.8
Hz, 1H), 4.34 (d, J=5.7 Hz, 1H), 423 (d, /= 9.8 Hz, 1H), 4.09 (d, J= 28.2 Hz, 1H),
3.78 (d, /= 10.9 Hz, 1H), 3.64 (d, /= 13.2 Hz, 1H), 3.14 - 3.01 (m, 1H), 1.91 — 1.49
(m, 4H). LCMS-EST (m/z): [M+H]" AR, CpnHuN204: 380,16, 2352):380.2.

A A 95

71 tert-FE 3-((1,3-v& Lo A0 E5H-2-A)HE)-2-o}AH A F2[2.1.1]AA-2-7t 2B AP o]|E 95-A H
95-Bo] Az

o
HO i
\ S  EZgou= ym&’} 7% HPLG
\ i i 7 == = =
PN DiaD, PPhy Ned 2 Ag2s2
Boc TN
() (+)
o o
A /‘g'
YUY YR
Bjyf\om»’ )&x O/ l\;‘
Bot Bot
95-A 95.8

LEEERREEL

9 mL THF & kAT tert-F8 3-(F=FAHE)-2-ol A E2[2.1. 1] Ai-2-Ft2 5 o] E (285 mg, 1.34
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[1375]
[1376]

[1377]

[1378]
[1379]

[1380]

[1381]

[1382]
[1383]

[1384]

SS90l 10-2406288

mmol), EZ|FIHEZAH (425 mg, 1.62 mmol), @ Zgou= (240 mg, 1.62 mmol)e] 0C &do| 1 ml THF =
folix 2y olxrstE2 A olE (0.35 mL, 1.8 mmol)] &S A7lsiglvt. W§ EFES H2o=E 7h
Shal, 90 ‘&9t wwkstar, A7t AolM wF5A7]a, U4 AzvtEIHY] (0-25% EtOAc/FAb)el of ) Al
ato] tert-%"  3-((1,3-U& Aol 40 EH-2-A) v e)-2-o AW A F R [2.1.1] t-2-7 2 XA | ES gy

TP EEA FEIUT.
LCMS-ESIT (m/4): [MHHD AR, CroHaNoOy: 3432, A2 3]:342 8.

A 2

AT tert-FE 3-((1,3-t &40 405U -2-U)HE)-2-o} AR A F 2 [2.1. 1] AA-2-7L 2B A P o] E (655 mg,
1.91 mmol)E £ AEF2-2 7] AboA 7] HPLCo| 98] oHNEVEZ goRS ALgste] Bagsle] 712
95-A (A1 &2 F3) 2 95-B (A2 €8 92)E AN ZAAFTRE Je2 55390, 95-A9 A9 144
mg, 98%ee (W]X]2] Hth A3, 95-Be] A9-: 242 mg, 49%ee (W]X]|2] A A58},

2 Ao 96

313 E 969 A =Z

(IR,3R,11a8)-6-3| =FA]-5,7-t] 5 A-N-(2,4,6-EZ &F 2. 2wl 4 )-2,3,5,7,11, 11a-AA} 3| =2 -1H-1, 3-W E} =
g E[1,2-a]9E72[1,2-d] 9 H-8-F} 2 & ~o}n| =

}“ﬁi

96

g
B T R Nanco
% EtQ\T/ g i
N/\,7 N\ o -

1) KOH
23 HATL, EDIE‘A
2,4,6-F,BnBr
. i
.....Er/\N RN N i S
N H
QO  CH

(WA 2oy GAs3)

oA 1

9 mL oNEFE F S7A 95-A (141 mg, 0.41 mmol, 98% ee, ™A Au] YA|88H) el LMo s|l=et F3&
(0.5 mL, 10.3 mmol)& H7Fs}3, 70CoNA 18A17F E<F muksle] ulx|e] A ¢YAsE] 96-AZ FE3H ).
IAE Ao s AAI, ATRES FHFA7|Z, & EFEZA FYsSrt.



[1385]

[1386]

[1387]
[1388]

[1389]

[1390]

[1391]

[1392]
[1393]
[1394]

[1395]

[1396]
[1397]

SS=50l 10-2406288

A 2

6-B (430 mg, 1.25 mmol), @ FEMIIYEF (69 mg,
THES 22 FAstaL, oY oA H | ER 33
, oelal, EEAAT. = BHE (222 ng) S
a1 % ]/ﬂ 90 Ec]- VA 5}_031;]_ :Q‘_‘O‘I—‘:’%
2 DBU (0.3 mL, 2.0 mmol)E 50ColA
90+ FF mykskdtk.  oJolA, wkE EFES *‘317} A ellA sFA7IaL, ZdU4] A=RvEIHT] (0-10%
MeOH/DCM) eIl o] 8] A8kl 96-CE F53k3ltt.

2nl E 2 2 pL oeke % 96-A (0.41 mmol FAH=A]),

0.82 mmol)9] & S

FEUTE. Fe /7] *J% At UPZHI 01011*1 A=A 7]

1.5 mL DCM Zol &3A171aL, t]%4k & 4N HCL (4 mL)S 37
=

%
m{u
rul
F}O
-3
_>L
—
oo
L
\i
)
Pﬂ
O
o
El
I-HZ
ofr
o 2
TS

LOMS-EST (m/42): [MHH] AR, CoHooNoOs: 395.16; A=]:395.2.

A 3

96-C (112 mg, 0.28 mmol), 1M A FAEZEF (1 nl), 4 ol WS, 2L 4 nl THFS EFES A4 343
Fob mubslal, ESES tFEadeor st I A F3teae Mzl g AAdEA 7 AL, 7] A
< gEEavges FE%T. Fd fUIHE AxA7IA, AFeta, EFdoRRY FHAAG. A

of AZAZl &, FAFELS 1.5 nL DM Zo] dEA7|3, EFZZoawldolyl (62 mg, 0.38 mmol), HATU (220
mg, 0.58 mmol), N N-t]e]AZzge|go}wl (DIPEA) (0.15 mL, 0.86 mmol)S H7bstgich. o] kg Z3E-S
Aol A 27 Bt wRkEle] 96-DE 5, R BARA 3383

oA 4

EFZFQZOIAEL (1.7 nL, 22.2 mmol)S ©o]d GAZRE Y 96-DE it = kg §dd Hrpsta, W
S E3ES A0 A 90F FoF wWE =S FF3tl. o]ojA, DWF 1 mLE H7lsta, v EFES ~1 nlE F
FA7]aL, oJ3pstar, AAE HPLC (ACN/E + 0.1% TFA)Ol o) AAsle] 31gE 96 (n A9 A A3
S5

TH-NMR (400 MHz, DMSO-dg) 8 10.45 — 10.35 (m, 1H), 8.39 (s, 1H), 7.23 — 7.09 (m,
2HY, 4.67 (dd, J = 12.6, 4.8 Hz, 2H), 4.53 (4, J = 5.5 Hz, 2H), 4.20 (dd, /= 11.9, 3.8
Hz, 1H), 4.05 —~ 3.95 (m, 1H), 2.96 — 2.88 (m, 1H), 2.16 (d,.J= 7.0 Hz, 1H), 1.97(d,./ =
7.0 Hz, 1H), 1.68 ~ 1.60 (m, 1H), 1.53 — 1.45 (m, 1H). LCMS-EST’ (m/z): [M+H]'
ARR,  CooblioFaN304: 420.12; A5 %]: 4202,

313 E 979 A%

(1S8,3S,11aR)-6-3| =FA]-5,7-t] S A2-N-(2,4,6-EF ZF 2 2WH)-2,3,5,7,11, 11a- N A} 8| =2 -11-1,3-H E} =
I E[1,2-a]l 9 E2[1,2-d] 9 g -8-F} 2 H 2ot =

(W A¢] A YA 23
97

3} 97 (49% ee, VA9 A JAshHS
A 95-A Al E7HA] 95-B (49% ee, WX Ao 1A 3}8H)

1
oty
e
e
©
(o))
)
il %
>~
>
o
o
1>
(o
fr
Y
o
o
o
oX,
iy
2
)
(o
fr
=
o
o
ofy
)
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SS90l 10-2406288

H-NMR (400 MHz, DMSO-d) 8 10.39 (t, J = 5.7 Hz, 1H), 8.42 (s, 1H), 7.25 -
7.13 (m, 2H), 4.73 — 4.66 (m, 2H), 4.54 (d, J = 5.7 Hz, 2H), 4.20 (dd, J = 12.3, 3.9 Hz,
1H), 4.01 (t, J = 12.4 Hz, 1H), 2.93 (dd, J = 6.7, 3.4 Hz, 1H), 2.19 - 2.14 (m, 1H), 1.97
(d, J = 8.3 Hz, 1H), 1.65 (dd, J = 10.4, 7.9 Hz, 1H), 149 (dd, J = 10.5, 7.7 Hz, 1H).
LCMS-EST (m/2): [M+H] AR, CoolioFsNaOy: 420.12; 25:420.2,

[1398]
[1399] Ao 98
[1400] 3}3HE 989] A%
[1402] (1S,4R,12aR)-3,3-H ZF L 2-7-3| =5 A]-6,8-T] S 2-N-(2,4,6-E ZF 2 2W 4 )-1,2,3,4,6,8,12, 12a-5 E} 3]
=2-1 4-metet g = [1,2-a:1",2'-d] 9 &K -9-F 2 B »ofu] =
g
[1403] o8
(:) E
??\Jg\fn E;‘H?E/Z)
/7’f o pwmp N past
N N /I\/I "{J _
HO “Bac o X Boc
H 7Y
68-A 9851
4) = u E‘—j H\\\ }‘\‘1(/\\\\ 5)
il /\/i NW/\L S NN,
LN
F L’Ea Bog ©
98-D 98-E
HE ‘i 6} NaHCO,
i ;N/T NH, oSN OTN T4 F AN HCT
L/ N b Ol A 8) DBU/MeOH
F* L1 ‘Boac Ny Yo
& 0 Oy
H]
98-F 98-G
- 11)TFA -
[1404]
[1405] A 1
[1406] 98-A (0.5g, 1.87mmol)E DCM (20 mL) Fol &&jA71a, Ax ol 0CE WzZA AT, dx-vl2d wofol
o (1.59 g, 3.74 mmol)& AHF HArasith.  EFES AeolA 24 FF B, Na,S,05/NaHC0s

(7:1) £3} 8 (160 mL) o= AAsta, 2719 Zo] Egd w7tx AE3)
2 23] FESiv. T 171 55 MUEF A =
A Eedlla] AZebEI I f]E] 0-20%MeOH/DC

=
o
>~
Rl
b >
ofi
ol
o2l
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[1407]
[1408]

[1409]

[1410]
[1411]

[1412]

[1413]
[1414]

[1415]

[1416]
[1417]

[1418]

SS90l 10-2406288

IH_
NMR (400 MHz, 22=232.d) 5 4.34 - 4.05 (m, 1H), 3.97 - 3.75 (m, 1H), 3.69 (s,
3H), 2.89 (dd, J = 4.4, 2.1 Hz, 1H), 2.30 - 1.97 (m, 3H), 1.56 (d, J = 11.3 Hz, 1H), 1.35
(s, 9H). LCMIS-EST (m/4): [M+H]" AIRER], C3HoNOs: 269.13; 2%%): 270,78,

oA 2

DCM (15 mL) & 98-B (504 mg, 1.87mmol)e] &MHE 0TolA mwralgith. DAST (Iml)E WHE Z3tEo| ZH7}s
Z

=
gk, ool wy wug ¥, 0 EEES 01

3
fr
O
>
ot
N
N
>
B
O
l_,
Lot
=
o
jon o]
Q
&
o
(e
=]
Z
tlo
r_u
29
o
L
N
)

7)
stk =S DANSR 23] FESkaL, NaS0, dellA A=x=AZT. s5A2 5, AFEs i+ A=rE

a9 0-50% EtOAc/EA4tell o3l Akl 98-CE F53I3itt.

TH-NMR (400 MHz,
g22%2.d)54.45-4.18 (m, 1H), 3.85 (m, 1H), 3.72 (d, ] = 1.5 Hz, 3H), 2.72 (ddd,
J=5.1,32, 1.6 Hz, 1H), 227 - 1.52 (m, 4H), 1.41 (d, J = 21.9 Hz, 9H). "F-NMR (376
MHz, 222%2-d)3-91.72 - -93.99 (m), -113.65 - -115.98 (m). LCMS-ESI”" (m/z):
[MAH]" AR, CaHoF;NQy: 291,13, 22 %]: 201,55,

oA 3

i)

THF (20 mL) % 98-C (476 mg, 1.634mmol)E 0CoA wykshHA THF 3 2.0 M LiBH, (2.4 mL, 4.8mmol)ZE

s, i?&%% Aeem AL, I B mEsn. 1 oz MY, EOAc 2
ge gez Axsa, Az

LOMS-EST' (n/4): [MHH] AR, CnHelNOs: 263.13; A25]:164.10.

oA 4

THF (10 mL) % 98-D (1.634mmol), EEo|m= (0.36 g, 2.45mmol), % PPh; (0.855 g, 3.26mmol)& 0°C =9l
A adksbE A DIAD (0.642 mL, 3.26mmol)E H7FsIAth. 7M. §, EFES 0ColA 308 Sk wukd
S, AeoA 1643F Fob wahkeldth. o] AL EtOAc, @ X3 NHCIZ 34 etict. 58 ot muksl 3
AAE AqFetar, 279 S wEEAT. 7] e AR AFs A, Ax NaSo)A7IaL, FFAZAT. &

AEES U4 ELEH}EZ?JMON os gel N o= 0-50%EA/Hex s AH&-3te] AAlsto] 98-E5 w58kl H

o7
MRS 2%9] 3Ho|ddA 9 EFES AAEA T

32 12

TH-NMR (400 MHz, Z22X2-d)57.89-
7.80 (m, 2H), 7.78 - 7.66 (m, 2H), 5.02 (ddt, J = 16.6, 12.5, 6.3 Hz, 1H), 424 (d, J =
71.8 Hz, 1H), 4.10 - 3.92 (m, 1H), 3.83 - 3.51 (m, 2H), 2.46 (s, 1H), 2.21 - 1.98 (m,
2H), 1.87 - 1.62 (m, 2H),1.31 (d, § = 8.5 Hz, 9H); "F-NMR (376 MHz, Z2232.4)
$-91.22 - -93.58 (m), ~113.20 - -115.45 (m). LCMS-EST' (m/4z): [M+H] A2,
CooHpFaN,O4 392,15, 25 2):393 3.

oA 5

EtOH (10mL) % 98-E (696 mg, 1.774mmol)e] &qol] Ao 3=}z F3E (Iml)S H7lst, FAE
S Ao 247 FoF watEgitt, EFES od dEHE (30 nL)E FAskaL, 0ClA 60% FoF wut
Attt ABRES FFA7IL, FFES CHLlL, T &dlA7]a, 7. AHES FFA7]1,
I} A AelA Ze4 Az=vtEaH I 23] 0-20% MeOH (0.2% TEA) /DCME Ab-E-3te] AA|5te] 98-F& 45

> oo
T e

o
3t
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[1419]
[1420]

[1421]

[1422]
[1423]

[1424]

[1425]
[1426]
[1427]

[1428]

[1429]

SS90l 10-2406288

EHM
NMR (400 MHz, 222%2-d)5491 {(p, =62 Hz, 1H), 429 - 3.97 (m, 1H), 3.36 -
2.93 (m, 2H), 2.49 (gt, J = 8.8, 5.2 Hz, 2H), 2.08 (dddd, J = 25.5, 14.0, 7.1, 4.9 Hz, 1H),
189 - 149 (m, 4H), 141 2 121 (d, ] = 62 Hz, 9H) “F-NMR (376 MHz,
grayg-d) § 9163 - 9316 (m), -113.11 - -115.08 (m). LCMS-ESI™ (m/a):
[MH+HT" ARR),  CiHapFNoOy: 262.15; A5 2): 262 8.

A 6, 7 = 8

E (bmL) 2 EtOH (5 mL) & 98-G (375.8 mg, 1.55 mmol), 98-E (370 mg, 1.41 mmol), 2 NaHCO; (261 mg,
3.10 mmol)9] EFEE Ao|A 2417 &QF kY. EFES A5E A5k, EtOAc (x 2)2 FE33

T, ZZES @eta, AXA7E (NaS0), $FA713, AF st AxAA % AS F5890. LOS-EST

(m/z): [MHH] 591.59. CHCl, (5 ml) 3 2 A (1.38mmol)el] T)<Al = 4 N HCI (5 nL)<S A7bakict. 2o
, THUES B AXAAY. oF BEFAY 13 FEHA A, WA do AFAA % BE 5
5mL) = B (1.38mmol + 0.442mmol) % DBU (3 mL, 1lmmol)ZE 50C ZoA 40% &<t L
sk, EES FEAAY. AHFES U4 ARy (80 g ZE)el o8] S Hoe2A 0 - 20%
MeOH/DCMS AF&-3te] AA|ste] 98-HE 53 t).
LOMS-ESE (ma):
IM+HT" AR, CoaHpnFaNoOs: 444.15; A Z 21 445,36 (90%), 43118 {10%).

97 9,10 2 11
UeA gAlE A 413 AR B3-S ALES Faste] 54 3§HE 088 58l
H-NMR (400 MHz, 2=2=232-d) 3
1029 (d, I = 6.1 Hz, 1H), 8.34 (s, 1H), 6.65 (dd, ] = 8.7, 7.5 Hz, 2H), 4.83 (s, 1H), 4.72
- 4.58 (m, 2H), 4.36 - 4.10 (m, 2HD), 4.05 (4, F = 11.5 Hz, 1H), 2.97 (d, ] = 4.4 Hz, 1H),
249 - 2.08 (m, 3H), 2.12 - 1.94 (m, 1H). PF-NMR (376 MHz, Z22%2-d)5-92.08
- <9357 (m, 1F), -108.92 (ddd, J = 15.1, 8.8, 6.3 Hz, 1F), -109.30 - -110.65 (m, 1F), -

112,16 (p, = 7.3 Hz, 2F). LOMS-EST" (m/z): [M+H] AR, CoHisFsNOy:
469.11; 4= 2]:470.23.

shehE 999 A=

(1R,3S,4R,12aR)-7-3] =5 A -3-1 & -6, 8-T] & 4-N-(2,4,6-EZ EF 22 H)-1,2,3,4,6,8,12, 12a- S E} 3| =&~
L4-mEhet a2l [1,2-a:1", 2" ~d] ¥ 2px]-9-7h = 2~ofn| =

N N/\'/
Kisne

9%
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$LIOH
10HATU

Ty TrA

o

[1430]

[1431] @A 1

[1432]
)& 0ClA A713k .
EL o=

H]'OE’—

48.6, 2.6 Hz, iH),

07

THF (20 mL) < 99-A (1 g, 3.71 mmol)<] L
H7rek &

2) Hy

EtOH

99.F
6) NaliCO3
7YHCI

8)DBU

H-NMR (400 MHz,
473(d, I=7.0Hz, 1H), 442(d, F=61.8 Hz, |

PAOH/C

10-2406288

o

\rJﬁL ¢ 3) LiBH,
7? i “Bag

9-C

.85mL, 7.42 mmo
2AZF 53t

A2 A 15+

AZuE

gz=y2.d4) 8506, J=

H), 3.81 (d, J= 482

Hez, 1H),3.73(d,J=1.6Hz 3H) 274 (dd, 1 =94, 4.4 Hz, 1H), 2.38 {ddt, J=13.5, 4.5,

2.5 Hz, 1H), 2.18 - 2.06 (m, 1H

= 085 He, 9H). LOMS-ESTY (/) [MHHTT
) 7

-
[1433] 267.65.

[1434] oA 2

=

EtOH (50 mL) <

wwkerlty. Edh=

99-B (675
a_o] E=

[1435]

o

==

d)84.23 -
3H), 1.42 (d, J = 24.2 Hz, 9H),
TH). LOMS-EST

389 (m, 1H), 3.77 -

[1436]

[1437] A 3

0.96(d, I =
(m/z): [M+H]

3, 199 (dt, I =

mg, 2.506 mmol)
= % olsfata,

AREA,

10.2, 2.4 Hz, 1H),
AAEA,

=1
=
oI5

"H-NMR (400 MHz,
3.64 (m, 4H), 255, 1=
6.6 Hz, 3H),
C1aHNOy: 269.16

1.58 (s, 1H), 1.42(d, J
CiHzNOy: 26715, A5

20% Pd(OH)2/C (500 mg)<]

FHEAA 990 55

o

=

2RITE.
4.8 He, TH), 2.14 - 1.86 (o,
12.5,4.8, 2.4 Hz,
2:269.69.

0.85 (ddd, I =

;4%
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[1438]

[1439]
[1440]

[1441]

[1442]
[1443]

[1444]

[1445]
[1446]

[1447]

[1448]
[1449]
[1450]

[1451]

[1452]

SS90l 10-2406288

THF (20 mL) = 99-C (670 mg, 2.488 mmol)Z 0T LiBH, (3.7mL, 7.46 mmol)Z
A7V T, EFES Ao JF5kal, 4A7F FoF wdksith. Wby EFEES dgo =2 AL, EtOAc
2 ¥} NHCIZ ATt (eFzke] Hy, A . 2719 A8 &3 &, f7] £38& d4= MAdsta, 1z

(NapSOO AN 713l sZ A AT, = o4 99-DE T% oA

—_
Kl
i

ol
=D
h
Y
—
jmm)
=5
ofy
[\]
o
=

o s
B
L
=
K
>
o
2L
4t
T

@A 495

9A 4 9 55 A4 410X e] Aapet fAbeE AAE ARESle] Feste] 99-FE 53T
LOCMS-EST (m/2): [MHHET AR, CuFlaaNoO,: 24018, A22]:241 2.

@A 6, 7E 8

A 6, 7 B 8S A 419] Aatet fAbe AAE AMESte] FEle 99-GE 53T
LOMS-ESI' (m/4)y [M+H] AR, CuHuloOs: 422.18: A= X):423.21.

@A 9, 10 ¥ 11

Ui SIS A 415 AR g Abgstel Fastel SR 098 FES.

TH-NMR (400 MHz, Z2232-d)3 1171 (5,
1H), 10.36 (t, 1= 5.7 Hz, 1H), 8.28 (s, 1H), 6.63 (1, ] = 8.1 Hz, 2H), 4.63 (t, I =54 Hz,
3HY, 4.12 (dd, J = 12.3, 3.5 Hz, 1H), 3.83 (1, ] = 12.3 Hz, 1H), 3.67 (dd, J = 12.3, 3.4
Hz, 1H), 2.64 - 2.52 (m, 1H), 2.30 (ddq, J = 10.5, 7.2, 3.6 Hz, 1H), 2.13 (td, J = 12.1,
4.4 Hz, 1H), 1.82 - 1.63 (m, 2H), 1.24 (d, T = 3.3 Hz, 1H), 1.04 (4, J = 6.9 Hz, 4H), 0.90
- 0.79 (m, 1H). PF-NMR (376 MHz, Z2=23¥2-d)$-109.20 (ddd, J = 15.0, 8.8, 6.2
Hzy, -112.03 (4, 1 = 7.0 Hz). LCMS-EST" (m/2): [MHH] AR, CouHpFiNaOy
44714, A=) 448 32,

A A4l 100

35HE 1009 A=

(IR,4R,12a8)-N-(2,4-0) &F 2. 2wl & )-7-3| =5 A]-6,8-T] % 4-1,2,3,4,6,8,12,12a-=E} 3| =2 -1, 4-ol E} .= T] 3]
2 %=[1,2-a:1",2'-d] ¥ F-9-F} 2 E 2ol =
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[1453]
[1454]

[1455]

[1456]
[1457]

[1458]

[1459]
[1460]

[1461]

[1462]

omn
J
Jm
Qﬂ

10-2406288

g 034 \>‘- /\\\“
(icoou e T golu
/'"A7’ ....?:..ﬂ.- _____ . /,tﬁ\;j: % ] ﬂ \f ‘/
N H THF N H PPhy, DIAD
Boc = THF, 1. ok
100-3 100-8 100-C
CECE /;é\%’”mz " I o NaHCO;
N w A \/Q\ EOHH,0
Boc o) OSn
100-D 1008
Y\i 2 /\H T P
;@—;*‘“\N/\ )\0’\ 1} HOYT -S4t = \:L o
Bog HQ """"""""""""""""
oM R R 2} DBUITol
E B OBn
An i .
1) KOH (\,L/ N/\L/”\N/\/;\ TEA
~ H —
ZHATY /{g N\/ g LS
HQN/'\T/’L\\\ G OBn
|
\v’f”LF 100-H
o F
Aud i ]
Ly
H
P PN B
o ° F
o OH
180
oA 1

100-mL rbfell THF (20 mL) = 100-A (2.0 g, 7.8 mmol)ZS A}, ¥k EFES 0T

e &J= (THF T 2 N, 17.6 mL)E& AAH3] 78I, oo, wks EFES A 2dA
S 33 ES 0CR oAl WZAAIHY. wES (8 mb)S A7l wke-S AAS AT, 5F5AU &, FFES
] 24 (40 g ZHE, FFEZA ARl o gEldozA it - EAE AF83te] AAStY 100-BE 53

.

LOMS-EST (m/z): [MHH] 252): 242,

oA 2

100-mL rbfel]l THF (30 mL) = 100-B (1.8 g, 7.4 mmol), EZHALEAT (4.3 g, 16.2 mmol) % ZEroju=
(1.8 g, 12.2 mmol)E ALt olojA, HbE EFES wwtshar 0C= YZAIAY. DIAD (3.2 mL, 16.2
mol) S Wk$ EgHEo] HH3] HrFstdh. Whg EFRES A2 vl mukEith. sFA ¥, IFES

=H =4l (80 g ZH, FIEHA ARE)el osf e omA A - EAS ARgste] AAlstel 100-CE 53t

At
LOCMS-EST (n/z)y: IMHHT A& 2] 371,
A 3

EtOH (50 mL) % 100-C (2.5 g, 6.8 mmol)] &) 3|=gtxl 15:3}= ( 7 nl)& ﬂﬂo}oﬂu} Uk E3ES
3AIRE e)h kst 70T R Zhdshdtt.  ofdstel AAS AAT F, AEE FFAA 100-DE 758
o

LCMS-EST® (m/z): [M+H] 22 x: 241,
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[1464]

[1465]
[1466]

[1467]

[1468]
[1469]

[1470]

[1471]
[1472]

[1473]

[1474]
[1475]
[1476]

[1477]

SS90l 10-2406288

A 4

100-mL rbfoll o|¥+2 (30 mL) % 100-D (1.6 g, 6.7 mmol) ® 100-E (2.3 g, 6.7 mmol)E AH}. & (30 mL)

T TEHAUER (1.2 g, 1.4 moD) & ¥ Z3FEe H7bekqlct.  ololAl, whg EHFES A2oA WA uyr
A th. ERMES FEA (200 mL)E Xetxz, & (2 x)2 AFHEAY. A4 B2 FA (1 )R FE33, §7]
B3s gtetar, Az (NaS0)A71aL, FFAAT. = 100-FE $5 Aol F71 AA flo] A& sict.

LOMS-EST (m/z): [MHH] 2= 5): 560.

oA 5
100-mL rbfoll 4 N HCl /t)=AF (38 mL) = 100-F (3.7 g, 6.5 mmol)S AT, o]ojA, wke &S 289
A 1IAZE BoF wdkelt. F 3.2 g F0AZ #5619k, =74 2 DBU (5.1 g, 33.8 mmol) S

=S ARE Sk awkebdA 110C= 7t O}Oﬂﬁ‘r EEANR T,

=
S (100 mL) ol &3fAI ;. b o}
AF SoHoz A #atk - FAS AFE3e] FAISH 100~

s ZH] Za3 (80 ¢ ZH, JFET A AFL)o] &)

=
GE TSkl
LOCMS-EST" (m/2): [M+HT 25X 423,

A 6

100-mL rbfell THF (20 mL) % MeOH (20 mL) % 100-G (2.0 g, 4.7 mmol)Z =4SITF. 1 N KOH (18

S EFE HuEdTE. oA, WhE EFES Aol 1A7F B wwkekelth.  wkg %%L%% 1N HCl
(18.9 mL)e] #H7tel 98l AHg3AH Y. FFAIZ F, FFES EF4d 3 x0)F FFLAHL. = 4F (0.28
g, 0.72 mmol), 2,4-t]ZFo=2d Aol (0.2 g, 1.44 mmol), N N-t]o]AX =HoE L(DIPEA)(O47g,36
mmol) = HATU (0.55 g, 1.44 mmol)Z DCM (20 mL) o &aiAIAT. W8 EJES A204 247 B¢
HHaL ST S FA (100 mL)® 3A&bar, E3}F NaHC0; (2x), E3F NILCI (2x)& A A3dFar, Na,S0, el A

6

h= |
AZNAT. FFAZN F, 2 BAS At A dolA 28 azvtEad v o) ak-EtOAcE Aol 3
Aste] 100-HE +531H.

e
£
)
O
)
g,

LOMS-EST (mz): M A& 2): 520,
oA 7
(5 % 100-H (0.36 g, 0.69 mmol)E ATt WHE E3ES A2oA 308 B wwksh
Aok, EFAA —?F, Z BEAE AEgt A el 25 azetEdye] 93] EtOAc-MeOHE AFE-8lo] A A5}
e 1008 TS5kl
TH-NMR (400 MHz, 22232.4)5 12.25
(m, 1H), 10.47 (t, J = 5.9 Hz, 1H), 8.30 (s, 1H}, 7.58 - 7.29 (m, 1H), 6.98 - 6.50 (m,
2H), 4.62 (dd, = 14.8, 49 Hz, 3H), 422 (t, = 12.2 Hz, 1H), 4.14 - 4.07 {m, 1H), 3.96
(dd, =122, 3.1 Hz, 1H), 2.26 - 1.44 (m, 9H). YF-NMR (376 MHz, 22232-d)§-
11238 (t, J = 7.7 Hz), -114.78 (g, J = 8.5 Hz). LCMS-ESI (m/z2): 23 X): 430

A A4 101
313HE 1019 A=

(IR,4R,12a8)-7-3] E5A]-6,8-T] S 2-N-(2,4,6-Ee] EF L2 H)-1,2,3,4,6,8,12, 12a-SE}S| =21 4-ol| B}
gl e(1,2-a:1",2"' -d] ¥ 2H-9-7p 2 o =
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[1478]

[1479]
[1480]

[1481]

[1482]
[1483]

[1484]

[1485]
[1486]
[1487]

[1488]

SS90l 10-2406288

AHH
li’f//\i‘é’\ N /j\
’(:‘*N \ H \/i’\\
£
ooy Y e F
o OH
101
P
H
W il 1) KOH Q/\“ Sy /\/J\
DI e NP ; H
, HATY ¢ Lor—ne As Ay PN
e " o
N HoN - O OBn
0 OBn ) /I\!
E ¢5A\F
101-A e
o F
AH H
TEA ;%_/ NNA\IU\N%
______________ - : H
L N\rr)\/ o F R "\F
O OH
101

A 1

2 mmol)E AAY. 1NK (2 1ml)E W

100-mL rbfell THF (2 mL) 2 MeOH (2 mL) % 101-A (0.3 g, 0.
& Ak, Wk %?}; S 1 NHCI (2.1
>

=& HIrsksTh. olojA, whE
mL) ] H7poll ja b StAZ ). ?Al dl THARAG. = *P (0.72 mmol),
2, 4, 6-EZFoawdolql (0.23 g, 1.44 mmol zZ 2o golrl (DIPEA) (0.47 g, 3.6 mmol)
2 HATU (0.55 g, 1.44 mmol)E DCM (20 mL) ol %6}1*12%@. e E3HES ARolA 2AF Ek ket
v}, EFES EA (100 mL)E 3]A8kar, 323} NaH0; (2x), 323} NH,CL (2x) 2 A H oh Na,S0; Aol A A %A]

AdE AY7t A Aol 2 AzviEIdvld o] F1-EtOAcE AHE-Ste] A Al st

LOCMS-EST (m/z): [M+H] A& 538,

oA 2
50-mL rbfoll TFA (5 mL) = 101-B (0.36 g, 0.67 mmol)ZS HQtl. wkS EIJES 2204 308 F<¢F wyksh
ATk, FHEAIZ 5, 2 BEES AT A A 2y ZzetEag g 93 EtOAc-MeOHE AHg-3te] A A1

2 1018 F53A0.
'H-NMR (400 MHz, 22232.d)3 12.11
(s, 1H), 10.40 (1, T= 5.8 Hz, 1H), $.28 (s, 1H), 6.91 - 6.39 (m, 2H), 4.62 (ddd, J = 25.0,
6.5, 2.8 Hz, 3H), 421 (1, J = 12.2 Hz, 1H), 4.09 (dd, T = 12.5, 3.0 Hz, 1H), 3.93 (dd, J =
12.2, 3.1 He, 1H), 2.35 - 1.39 (m, 9H). F NMR (376 MHz, Z2232-d)$-112.38
(t, 3=7.7Hz), -114.78 (q, J = 8.5 Hz). LCMS-ESI" (m/z): A= 2):448,

A e 102

3EE 1029 A=

(1S,4S,12aR)-7-3| =FA1-6,8-U] FA-N-(2,4,6-EF ZF 224 )-1,2,3,4,6,8,12,12a-=E}3| = 2-1,4- E} =
gyl =[1,2-a:1",2'-d] 2 -9-Ft 2 Eoln =
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[1490]

[1491]
[1492]

[1493]

[1494]
[1495]

[1496]

omn
J
Jm
Qﬂ

10-2406288

0 £
HH
}c——Fﬁ\N‘/\j’}LN’/ e
D A A B
#H | i
O OH
142
H KL}H = o
S BRI, ZRE A E R
N K THE N PPhy, DIAD Ly ot A
\_ OH Boc ‘ L AL
Boc THEF, rt Boo 7
o
102-A TR 192-C
0
y H o™
'5]51?};‘(1 ‘m%...., + i NHHCQ?,
"\ L N T .
N, /Y 0 EtOHH,0
Bogo g  OBn
102-D 102-E
- o}
i NN
PN e HOm AR —f N’“\\L o
Bod Hy N Tmmm——— - N /Jﬁ/ o
S N7 g 2} DBUITo oL L
Q OBn "
1055 102-G

1} KOH Q /\N /\ /L \L/ TFA

HATU ¢ /} N X &\\\j
H
2N ’\\Y/J\ 0 GB!’)
F/\/f\ 102-H
F
AHH :
g E\{] . N" 22 I
!//“"N =\ SN
I G AL
G OH
182
Al 1

100-mL rbfol THF (20 mL) & 102-A (2.0 g, 7.8 mmol)S AW}, WS EES 0T
WY &39= (THF F 2 N, 17.6 nL)E& A3 7SI, olojA], whg
g TFEES 0CE Al BAAH Y. vwgkE (8 ml)S H7kste RESS
4] ZA4 (40 ¢ ZE, FIEYA Aol g o zA At - FAS AMEE
ATH.

LOMS-ESI" (m/z): [M+H]™ 2% x): 242,
A 2

100-mL rbfell THF (30 mL) % 102-B (1.8 g, 7.4 mmol), EFHALZ~AA (4.3 g, 16.2 mmol) ¥ Zehojn|=
(1.8 g, 12.2 mmol)E AHTE. oJojA, Hbg TFES wHkelWA 0CE JZAFTE.  DIAD (3 2 mL, 16.2
mol)E Whg E3HEd s HIbsidth. whg ER}ES A2ddA] vl wRkskY. sEA &, ARES

Sl B4 (80 g 2, AAEAA Aol ofa) SHNoRA A - EAB Agste] FAlste] 102-CF 53}



[1497]
[1498]

[1499]

[1500]
[1501]

[1502]

[1503]
[1504]

[1505]

[1506]
[1507]

[1508]

[1509]
[1510]

[1511]

[1512]

[1513]

SS90l 10-2406288

Sk,

LOMS-EST (m/2): [M+H] 2=5]: 371.

A 3

EtOH (50 mL) % 102-C (2.5 g, 6.8 mmol)9] gHd 3|=&t7 153% ( 7 b)) Hbskde, Whg ERES
3AIZE BoF awbalEA 70CE ZhdEdnk. dHsle] nAE AAR F, HES FHFAA 102-DE 5
o,

LCMS-EST' (m/z): [M+H] 2%2):241.

oA 4

100-mL rbfol] o &2 (30 mL) % 102-D (1.6 g, 6.7 mmol) 2 102-E (2.3 g, 6.7 mmol)E A}, & (30 mL)

T THANUEF (1 2 g, 1.4 mol)& "k EFEC H7s3ivk.  ofojA, vbg TRES A2oA v unk
t =& FBA (200 nL) = BAstal, & (2 )2 AFsY. ¢4 35 BA (1 x)2 FF5kaL, 771
Ax

(NaxSOD A 712, FFAHY. Z 102-F& T Gl 71 BAl flo] AM&s3it).
LOCMS-ESE (n/z): [M+HT 25 X]: 569,
A 5

102-F (3.7 g, 6.5 mmol)E ALYch. o]ojA], ¥k EFES 42
. 3.2 g FUAES ’“%6}5&3}. %24 2 DBU (5.1 g, 33.8 mmol)E

F b kel A 110C R 7FE ek ﬂr w27 B
No A ik - EAE AHESte] A

A 1IAIRE Sob ankeinh. EEA
E5F4 (100 nL) ol &A1 A,
rEs T Zd4 (80 ¢ ZH, FHEA ARE )l o3

LOMS-ESI (mz): [M+H A& X): 423,

A 6

100-mL rbfell THF (2 mL) 2 MeOH (2 mL) % 102-G (0.3 g, 0.72 mmol)E Ak, 1 N KOH (2.1 mlL)E ¥k
& Hrtelsth. oloA, W ERES ARoA 1AZF S wuksith. ¥k EES 1N HCL (2.1
mL) o] H7bel o&] A AT, FHEAN T, FFES EFA GF FFEAHG. F 2 (0.72 mmol),
2, 4, 6~Eg|EF e 2w Aol (0.23 g, 1.44 mmol), N,N-tjo]AZZIofElopyl (DIPEA) (0.47 g, 3.6 mmol)

2 HATU (0 55 g, 1.44 mmol)E DCM (20 mL) o &3AHT. WHE EFES HA2oA 2A17F B wukelsl
o, EFES EA (100 mL)Z 8| skar, E3; NalCO; (2x), 23 NILCl (2x) 2 AlF kAL, Na,S0y “dellAl 713A4]

L Z BAS AT A oA Ze amvtEagale os] SA-EtOAcE AF&3dle] HAlEte]

LCMS-ESI' (m/z): [M+H] 25]:538.
oA 7
50-mL rbfell T

A G
Ak, %%A] =S

2
3eHE 1028 #5304

ml) % 102-H (0.36 g, 0.67 mmol)E ATt WS E3AES 204 308 o uwtsh
o Et

AdE A7t A Aol 2 AzviEadgvle o3 EtOAc-MeOHE AHE-ske] Al s}o]

'H-NMR (400 MHz, 22232.d)3 1213
(s, 1H), 10.40 (t, J = 5.8 Hz, 1H), 8.28 (5, 1H), 6.64 (t, ] = 8.1 Hz, 2H), 4.89 - 4.41 (m,
3H), 4.22 (t, J = 12.2 Hz, 1H), 4.09 (dd, T= 12.3, 3.1 Hz, 1H), 3.95 (dd, T = 12.1, 4.1
Hz, 1H), 2.45 - 160 (m, 9H). PF-NMR (376 MHz, 22232 -d) 8- 109.26 (ddd, J =
15.1, 8.8, 6.3 Hz), -111.99 (i, J = 6.9 Hz). LCMS-ESI" (m/z): A% %):448,

A Al 103
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[1514]

[1515]

[1516]

[1517]
[1518]

[1519]

[1520]
[1521]

[1522]

SS=50l 10-2406288

3H3HE 1039] A=
(IR,4R,12aR)-2,3-H ZFF Q2 -7-3] =5 A]-6,8-1] £ 4-N-(2,4,6-ET &+
E2-1,4-m et v 2 =

o =2wA)-1,2,3,4,6,8,12,12a-2E}3
[1,2-a:1'",2'-d] ¥ & -9-F} 25 ol =

2k fay

thedind,

163
Y o o s
HoL 1) PA(OH),, Hy o
HO,, ‘\\\l% N T a2 H 1
SR DAST VD ST PP IS
z J = 4 ~ T O
HO“'L\:*/N\Y; F/i\’;/N\f e z ,‘\]
i DCM, -78 °C 2)Boc B4 NN
& # ) DIPEA, 2-MeTHE 4 ><
K/’] By
103-4 103-8
13 DIAD, PPhs
£ & L Zgolu= E q W
LiAlH, PoH = TN,
- THE )\/&
P 7 p
e F -0 F -0
THF. B °C Jf - eEgd 408 c?( Ve
N EtOH /
103-C 1030

Q
i
R -~
OEVE*O ﬁywz
AN
?‘l‘ &] O g /.F

nO O & H At
1) ~ ; \f/\m \Y)\OH {) HATU, DIPEA  F. /\N/\)\ ,ﬁ
EE——
NaHCOg, MeOH ¢~ “w)ﬁf\o DbM f\/
OH

i

) HC.‘ O O 2} MgBr,
3y bBU ACN, 8¢ °C
MeOH, 40 °C 103.E 103

A 1
DCM (27mL) % (1R,3R,4R,5R,6S)-"E 5,6-3| =FA]-2-((S)-1-gdol&)-2-o}AHA| 22 [2.2. 1] A &-3-7}2
EAYlE (2.0g, 6.9mmol)2] &NE& mglo] ofo]x/otHlE oA -78TCE YA AL, o] &I ZgjiE
2eto] ¥3lS Fa) DAST (2.18 ml, 16.48 mmol)E H71stth. &0& -78TolA 30% FoF wwdk 3 %o
A AN, WA ALoR JFREES shaL, A2oA 1A7F FF wRksgity. myk F2l ¥3 TRV EE
£ (150mL)ell Eefxg "eke] FAS T3 v EAES AH3 Hukshe ws& AAIAHTG. F& EE)
I, FA TS SRR R d—*r%ﬂiiﬂr. e 71 S5 FAvtadlE delA Ax:A7a, AFeta
A ol FH5AAT. = YAES At A azvtEadgy) (7-28% olE olAlH o] E /S Aol o) A Ak
103-AS 531t}

TH-NMR (400 MHz, S22IE2.4)§ 743 - 7.16 (m, 5H), 5.01 -
4.60 (ru, 2D, 3.85 (q, J = 7.1, 6.6 Hz, 1H), 3.55 (s, 2H), 3.53 — 3.42 (m, 28D, 2.76 (dq,
J=51,2.0 Hz, 1H), 2.19 - 2.07 (m, 18}, 2.03 ~ 1.88 (m, 1H), 1.39 (4, /= 6.7 Hz, 3H).

B2 (4.09 ml) & 103-A (0.96 g, 3.24 mmol)<] &Ml 20% PAOH/C (1.14
g, 1.62 mmol)%— @7}0@ Hepl g 4 B97] sholl 22A17F ot wuksleity.  Algle]EES T3 o &,
A]AE EtOHZE A A3, AAES ¥ st 5F AXAIA, 4 dAE A% 3.2dmol 2 FHHE = EH1
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[1528]
[1529]

[1530]

[1531]

[1532]
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[1535]
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5 AYBS FEHA.

LOCMS-ESI (m/2): [M+H] ARA, CHFNO,: 192,08, 2321 192.110.

-HEHEgS =2 (32.43 ml) T Z FFE (0.62 g, 3.24 mmol) Z H-tert-F& TFFE R E (1.06
g, 4.86 mmol)ell N N-tle]xZ 2o doldl (0.56 ml, 0 mol)S H7Fetsitt. ¢ad F, g EFES B2
s|4skal, EtOAC (2x)= F=shal, #7] #38& == AFsta, daba, 1z (NaS0)A71aL, sHAZT.

2o Agyt ZY azvelE T (0-55% EtOAc/FAR) ol o3 AAste] 103-BE $531%lT).

'H-NMR
(400 MHz, 22232.d)35.12-5.01 (m, 1H), 492 (s, 1H), 449 (s, 1H), 414 (d, ) =
14.7 Hz, TH), 3.75 (s, 3H), 2.91 (s, 1H), 2.24 - 1.98 (m, 2H), 1.47 (s, 5H), 1.38 (s, SF).
LCMS-EST" (m/z): [MHH] AR, CaHpF NGy 29213, 8521 291,75,

oA 4
THF (15 ml) % 103-B (0.68 g, 2.33 mmol)e] &AL Hlzo|A wykalAA THF = 1.0 M LiBH, (4.65 m)E 3
7beta, AAdE EFES 0ColA 30 &t wdtslglar, o] wf TLCA o3t $=d Zo= ey, ®ES

EES & (0.3 mL)ol] o]o]A NaOH (~15%, 3.5M, 0.3 mL)E ZA2HA AHgstar, HAFZHowE F7lo &
(0.9 mL)Z Agsgd. EFES A4 158 &9t witstar, PA4E pptE JFsta, folg dH=E=2 A

=
Hata, AHNS BHAA 108-0E S5

TH-NMR (400 MUz,
g22¥2-d) 8 483 (s, 1H), 4.56 (d, T = 10.5 Hz, 1H), 4.37 (s, 1H), 3.78 - 3.47 (m,
3HY, 2.76 (s, 1H), 2.36 - 2.18 {m, 1H), 2.17 - 1.98 (m, 1H), 1.55 (s, 1FD, 1.48 (s, 9H).

a94A 526

THF (11 ml) % 103-C (0.59 g, 2.25 mmol), Z&o|M= (0.53 g, 3.6 mmol) B Edldx~3 (1.3 g, 4.95
mnol) 9] Ejt=S WA WZAZT. Holhx ey olxtrt2RAdgolE (0.97 ml, 4.95 mmol)E H7Fskad
o oA, EFES Aoz shslal, UAZE e Wk the WE b sFAHT. AFES JdEHE
ol &3A71aL, 1A]7F F<F uwk , LAE oFsta, dH/ES O%—A]Zit} RES A7t 29 3
2ulE2d (10-31-91% EtOAc/3A 15t BaE olmx 315HE (2.25mmold MAEZER FAHE)S
FE533T.

LCMS-ESI' On/z): [M+H] AR, CagHnFaN-Ou: 393.15; A 22]:392.77.

BHS (22 ml) T BEH ok g§HE (0.88 g, 2.25 mmol) ¥ 3= 3kE (0.46 ml, 9.52 mmol)e] &
Mg 60ColA 2413F gF wRkalgivt,  whg EIES WxolA W¥zhr7la, oez (10 n)E H7bsta, &%
S 30w wnksigitk. FAE nAE Anstar, oHdEs A sl %? AxA7 103-DE 5353
TH-NMR (400 MHz,
gz=%E-d)§5.17 - 461 (m, 2H), 437 (s, 1H), 3.80 (s, 1H), 3.11 - 2.77 (m, IH),
2.01 (s, 2H), 1.87 (s, 1H), 1.83 (d, J = 7.4 Hz, 1H), 146 (s, 9D, 1.30 (d. J = 6.4 Hz.
1H), 127 (d, J = 63 Hz, 3H). LOCMS-EST" (n2): [M+H] A%,
CiaHpFa NG 263,15, A &R 262 .86.

e 103 ﬂ%% 607 FAREE WAo® 41-E ol4l 103-DE AREetal (2,3-tER=Id)mEenl o
@ A el & ARgstel AlZzstAtt. @l FmsiAleldAATE AU, S5
]
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[1536]
[1537]
[1538]
[1539]

[1540]

[1541]

[1542]

[1543]

SS90l 10-2406288

TH-NMR (400 MHz, 22228 .d) § 8.08 (s, 1H), 6.46 -
6.27 (m, 2H), 4.95 (d, I = 53.5 Hz, 1H), 4.65 (d, I = 54.9 Hz, 1H), 445 (s, 1H), 433 (d,
J=5.6 Hz, 2H), 3.84 (t, I = 3.6 Hz, 2H), 2.75 (s, 1H), 2.28 (p, } = 1.9 Hz, 2H), 2.20 (s,
1), 191 (dd, J = 33.3, 15.2 Hz, 1H), 095 (s, 1H). LCMS-ESI® (mA): [M+H]
AR, CpH7FN3Oy: 470.11; A= 5]: 470,13,

gutole 2 714

ARl 104
NT4 Aol o] gupole]s HA

N4 AlZE AREEE o 131* A& 918, DISO 5 189K A9 w%=o] 3u] A% M€ 243t 0.4 plE 384-
4 A4 ZdolE (10 v%)9 7+ 4 W AE A7 wlx (RPMI 1640, 10% FBS, 1% U2 #/~EfEn}o]il
=

(Streptomycine), 1% L-& E}J, 1% HEPES) 40 plLol 4ZFo2 #H7}e¢lo).

2 x 107] MT4 AEe] 1l BHAL AE A4 wjx] (2e]-74]) Ei= HIV-111b 5% ABI dele] =& 1:250
M E (M4 A1ES] 4% 0.004 m.o.i.) 25 pL (M4 E 37Tl zz 1 2 3X7F B¢k AAA-ZaA 0. 72
o W H7tdE AXEE AXE AF X FolA 83, 20007] (MT49] A-9) AE 35 ulE: 7AA ZgoEY
7 el H7rekodt.
oloj A, HA ZHCOIEE 37T AFHIoHAA Aol datditt. AfHlold 54 %, 2X 5 Aglolg-==2
(CellTiter-Glo)™ Aok (7}&h=27 # G7573, E 2|7} vlo]QAlo]A A~ 213 . (Promega B1osc1ences Inc.),
A=FAF wiYs) 25 ulE A ZdoEY 7 do HIUsGlth. 2-3% Bt A-eA QIFHo] st Al
£82 33 v, A A (Envision) FE7] (A A0 (PerkinElmer))E AF-&3}o] g}dm,}o HES )

& 19 ZAE vk} o] B A A Fufolej S YFSIQlE. wEkA, B
HIV wlolgj 29 F21& A 7eAY, AIDSE A B3FAY, T AIDS T ARC S742 MAE A4
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[1544]

[1545]

<3 1>
S8 s MT-4 ¥ aM

ECso CCqq
i 2.6 3819
2 2.2 3111
3 2.0 38446
4 14.8 45769
5 8.1 10452
6 53 53192
7 3.5 15610
8 23 13948
9 5.1 13451
i0 6.1 3670
i1 49 10274
12 59 3337
13 46.0 12666
i4 65.5 4939
15 2.2 16268
i6 1.5 13633
i7 5.9 6613
i8 4.1 10263
i9 2.8 38690
20 33 27990
21 38.3 13010
22 64.3 4433
23 2.3 13444
24 6.1 12074
25 26.2 3233
26 10.3 5836
27 4.4 8751
28 15.6 18687
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[1546]

MT-4 5 oM

3gE W

ECso CCe

29 13.9 9446
30 4.0 6828
31 9.0 4523
32 14.0 4684
33 43.5 3971
34 422.1 3585
35 1570 15546
36 76 11424
37 10.2 19486
38 1.7 10223
39 3.6 12174
40 24 9560
41 2.1 15675
42 2.5 3544
43 6.9 10321
44 2.3 9860
45 2.4 15765
46 2.6 19295
47 19 11301
48 2.7 13967
49 333 52219

50/51

] EE) 0 ST
52 15.0 12943
53 14.3 3347
54 15.6 3236
55 1.5 11100
56 31 17238
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[1547]

MT-4 % nM
SEE WS

ECso CCs
57 2.3 11751
58 1.5 7694
59 3.1 22200
60 2.1 3308
61 i.8 25881
62 9.2 3492
63 2.5 3164
64 3.3 3332
65 24 2508
66 9.4 11848
67 10.7 2081
68 27 1175
69 1.0 4767
70 5.1 8413
71 2.6 4660
72 4.3 6255
73 1.8 9194
74 293 4340
75 2.8 5002
76 7.8 34581
77 5.6 10145
78 5.6 3198
79 34 12092
80 4.6 5043
81 1.9 12298
82 29 30434
83 19 27501
84 2.9 9727
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[1548]
[1549]
[1550]

[1551]

SS90l 10-2406288

hE dx MT-4 & oM
ECso CCsg
85 2.0 10378
86 2.3 22405
8 29 3230
89 8.4 4629
90 5.7 $086
91 5.0 7183
92 18.6 4553
93 2.2 6158
94 115 51173
96 2.6 26586
97 2.1 17341
98 24 17947
99 2.0 8475
100 2.2 11580
101 2.1 11585
102 23 12042
103 10.3 35127
A6 105
A7k PXR &3t 17
FA A B EE A A, ke A TS AET (DPX2)E 96-9 mlo]ARElo|H EHHoE
el Z#lel"atltE.  DPX2 A1~ 917F PXR F4AF (NR112), 2 917+ CYP3A4 FAAfollA == 27]9) 2=

LLE —f— XREM % PXRES] 12 FAFEA 2|X¥ FAAE 2R, AZE 7} d8E9 639 % (0.15
~ 50 uM)E Asta, 2447k Bt QFHol st AE AT £5 AAsa, TH F44 248 o
}s}%rﬂr FF dEzT: 6% F% (0.1 ~ 20 plDellAe] FFA. 10 EE 20 pM RIFe] o9&k 2o wj
wofl e B, 5 DMSO wiAel wha] g sh7] WA wEk AlY sgHEe] s Aatskdch: %, = (vl

_I_O_r
4 6% - 1)/RIFA] 93 A w4 ¢%= - 1) x 100%.

b

)
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[1553]

15 uMell A 9

3=
pi %% Bna
2 1.5
3 7.5
4 3
5 32
6 0
7 6
8 7
9 7
10 19
15 20
16 17
17 7
18 4
19 2
20 2
23 45
28 6
29 3
32 14
33 17
36 3
37 2
38 7
39 6
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SE |15 AN
Lk YoE max
40 g
41 I1.5
42 21
43 18
44 4
45 19
46 34
47 11
4% 3
54 2
53 24
56 3
57 3
58 i
a9 4
60 3
61 ]
63 13
64 8
66 0
67 0
68 6
69 5
70 10
71 3
72 4
73 7
75 ¢

[1554]
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s}ghs 15 phiol A 9]
He %oB
77 11
79 )
80 2
81 1
R2 1
83 1
84 21
85 i
86 30
88 27
89 5
90 11
a1 4
92 3
93 9
36 11
97 9
O )
99 17
100 45
102 123
103 0
[1555]
[1556] A A4l 106
[1557] 0CT2 oA #HA
[1558] AE s o3 wma 1A VcoEEdllgern (TEA)S] OCT2 w7l Eo] £ oFd o2 ofgd o
0CT2-8 A7k MDCKIT AZolA 0.014 uM WA 10 pMe] 729 Ewos ATardry).
[1559] WDCKIT MEE 37°C, 90% &% 2 5% (0,2 AAa oifmole ulo]A 1% Pen/Strep, 10% Elo} 2 dd =
0.25 mg/nL 8]1=vlel4l BE $Hyshs A A5 wijA MEM) ol A R, AR 2443F xi 5 m RE=
NUEFS Sgat= w2 b U] MDCKIT AEe] A7betir, AES 80-90% AWAAEZ A 7T
AR B, AxE EfAAYsta, Agia-dAddge]E 45 A (Krebs-Henseleit Buffer, KHB), pH 7.4 Zol
5x 100 Mus) AZ/mLE AAESAAT. AZ2 A4A ZgolE U 155 Eob oujlimel s T Al
e v 714S Wkegi.
[1560] AE FIES DO FoA AL HAE The ofAE Wi (CI2-FARAH ¥ @%5}—”— 0.4 ol KB G2
Al el 23telskar (2 ul), 105— 2ol olstwlo] MaFSITh. KHB $FEAl = 100 pM “C-TEA 0.1 mLe] &7}l
S AL AN (EF F 20 aM AT wE). TEAS FRE K lEsan. dideld 0w
W IX PBS 924 0.5 nle] A7l oF #AA TIES ATt ool MZLS 1000 rpmol A 5E Eob
ARSI, NS AT, A 92 W PRSE 43 wrEagdth. wixwlow  Al¥E ML (9N
NaOHZ g3allslar, A-2oA Hojm 307 &< Fo &gt &alE AT, oo WES HA A4 AF



[1561]

[1562]

[1563]
[1564]

[1565]

[1566]

7] el M AEstar,
= [1 - {loCT2]i-

[WT1.;} / {[OCT21,;-[WTl,;}1%100, 7] 2

SS90l 10-2406288

A Fastedth. & oA slsh 2ol A

g Apgatel 3] 3
Ao A ZF7; [0CT2];+= 0CT2 AlE9] ﬂ%ﬁﬁiﬂﬂ%

dpm A<~

o EA st dpm AFE dERNa, [0CT2]:E 0CT2 Aol did Ad =l #A ste dpm AFE
YERN T, W1, obdE Ao i@ A9 shgtee] 54 &te) dpm A5 vhebich,
<3 3>
33 156 (nM)
HE
2 244
3 250
5 2230
11 100060
3HE ICs0 (nM)
Lk
13 610
36 100060
39 358
40 204
41 2823
47 487
45 137
47 6200
4% 4909
55 476
63 42
64 94
77 3830
82 10000
83 10000
36 1357
98 3726
a9 1506
100 450
1, 2 2 39 dlolElE zhzte] shgHEe] tidt ztzhe] #Ae] Azte] A Wi dehink. 54 35HE
Agol, ZRAE 73] AA vE AAE ST wEbd, E 1, 2 2 30 mad doles A Aol

A W dold,

A A 107

H2 Aol AT EE AUy o &

3
=
Wk oyl i 71zl e HAgomRH| dHolH s 3T

D

e

A

1% S|

=

2

s

Lok
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[1567]

[1568]

[1569]

[1570]

[1571]

FEEA LML T AF SRl oial, W Aol AUy e AT Fol F Faslt,

A2 Eojg 3letEo okt BAS 93, AlE SEES 0.1 mg/mle IV YL Y3 5% o gL, 55%
PEG 300, % 40% & Fo AAsItt. AFE Fodd sgEe Festd #4S 93, AE SIFES 1
mg/kg®] DiF & 0.1% E(Tween) 20, 0.5% HPMC LV1009] 54 FAetel oz |45} s3ict.

7} Fol ot 3uhE]e] S, H]-tpolH & =
= ERo g Eo] A dhy @ ool o —e‘-HOH Ald
5o AlFel Wt 0.5 mg/kg«]
=] Aol wet 1 mg/kge] &%

H FE] G FAS {8, ¥ A9 A HE (77 diEg 1 ab)s A FE
0.250, 0.483, 0.583, 0.750, 1.00, 1.50, 2.00, 4.00, 8.00, 12.0, = 24.0A]7t] A=
A S 3A =4 EDTA-K27F &1 wltelely (Vacutainer)™ FHo| FHsta, A 948 =5
FAT ARl FAvk. LO/MS/NS S ARgste] " ol AlE sEEY] vRE 545
AMEe] 100 pl BHAAES AR 96 A ZHolEd HUFsI, AVEE oREUEH/UY E—fr
(ACN)/(ISTD) 400 pLE H7}stdck. vz dd 3 Ao 110 pl EFHAS 7323 96-d4 Z#oE
713, & 300 pLZ 3Aesict. Av] 99 25 plL BFHAES o] Z=(Hypersil Gold) Cig HPLC

—ﬂ‘_{E

}

Oll

g
N o
HUOFONBL'MQ

o o 12 o do

1

m\u

(50 X 3.0 mm, 5 pm; AX-3}o]H A (Thermo-Hypersil) I}E # 25105-053030)S Al&3l= TSQ A¥ L E=z}
(Quantum Ultra) LC/MS/MS Alz=®lol AN, &8 2 25 98] o HAE(Agilent) 1200 Alg]= o]
HZ (P/N G1312A W (P/N G1312A Bin) BZ)E Apgstal, AE FAE 98 HTS Z(HTS Pal) SEAEYH (H
H A2 2 A~ (LEAP Technologies), =A7fEtoluF 7hHe])E AF&s9itt. TSQ AY S ET A% A E3A
A BAAE A84 v ZYEEY ez ARSIt (WE 3 YZH(Thermo Finnigan), AR XYooty Ats
A . AA FRREIYIE 2709 o]FdE ARt FaAlEkith: o] F A AY pH 3.092 2.5 mM EEAIYE

F 58 F 19 oMAEYUEHS 3Hetgial, ol5A BE pH 4.608 10 mM EEAISEE F 90% oA EUER
< ekl € s =-AIZE dlolE oH v -G-8l oFEetA A Fsiltt. Ay dlolEE Y]
& 49 A 3] doll Attt & 404, (L& S E AA }D% o] oFEo] PO THE AAH
v £58 5Agst. ofEe] FEojdart WEsaE AA O A vblE o Ao, Ve B3 B4
B 235 A Asta, ofFo] Avp} & A REHJEAE YERAT. Vo 7F 255, A U ud vkl
O Aok, MRTE Hat A7 AP AAsHY |, ol 2A7F AA WellA EAlske At Ak S8 o)t}

o

A2 Ty s3Ee] oEEhA BAS 98, e A9 g AE (A7 ug 0.3 mb)S Ao FERY
B %o ¥ 0, 0.25, 0.50, 1.0, 2.0, 4.0, 6.0, 8.0, 12.0 @ 24.0A17+e] A" AFsIATE. O BE2S
A7 Z1AE Ay Aot fAReE Ao R FRska, FHleka, #AEIY. Y sE-A1ZE tolg e b
H-T83} o5t A4S Fs8gltt. A7 diolHE s & 49 w3709 Dol AAGTr.  ® 40A],
F (9= A7 BANEES AAIT. CGue Fo F SgE Ho 8% s5& AAgrt. AUCE 343 |

3
g AAsAL, ol BAE SEE AA 8 =Fo] Ao,

3
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[1572] <X 4>
B CL Ve | MRT F (% C o (M) AUC
4 (kg | (kY | () | 54 99| £4 dgd | (M*h)
T4 459
98 0.047 0.16 33 n/a n/a n/a
83 0,161 0.38 2.4 v/a nw/a na
55 0.058 (.24 4.2 n/a n/a /8
77 (.300 0.64 2.2 n/a n/a n/a
41 0.015 (.11 7.5 10,7 24 16.3
42 0.020 0.15 7.1 28.0 4.5 28.6
47 0.014 0.10 7.4 12.6 2.8 204
8 0.498 0.87 1.8 n/a n/a n/a
7 0.510 1.20 2.3 n/a n/a a
3 0.047 0.23 4.9 18.7 1.2 2
2 0.030 0.20 6.5 40.7 7.8 66.1
[1573]
[1574] B ogAAdA AFEE BE W B8, 0% 53 29 30, M 58 29, 9% 58, 9% 53 29 9
H-53 rEe °

.
& . 9

2 g o] Ay HjdAEA] v AER O dEo] 2 xR X,
S

[1575] 7]
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