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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,
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[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]
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oin

BN
o
ko
i

>

| FEO A, HIV Zee] Ay mE A oge] sl el Aw fEse Bgd AAE sEE
qe) Aok HeEE 9 AR faDe s olael Fle AmAg z@ste] Fos: AL
L] Azl A HIV 2 2

i

el
s

oot
ol
o
rlr
il
Mo
[l
i
rir
£
o
ol
o
rir
o
i
o
2
o
i,
o

7] AAFEA, Frke] A A= FHIV ASAD ¢ k. dE 5o, AR AAGHA, F7he A EA
= HIV 22 ﬂ

obAl AANAl, AHAALE AL HIV BHl-FEH A= AA, Qﬂw@’\]’ﬁ ol HIV w2 A= JAA,
) HIV 7S el = A A, HIV A8 2ekA] A A, HIV B]-Z0) te d22dYy) Ade et
A O—Vﬂxﬂ, A AdAA (= &9, CCR5 FANA, gpdl FAA (F, &3 AAA) I} D4 H-2 AA|A]), CXCR4
AA A, gpl20 FANA], GE6PD E NADH-SAIthA] A A, HIV AAEE FH o2 3= 3dE ("MAE=E JAA";
dE 5o, A= T3 JAA] B A= we 3EHE oA WO 2013/006738 (Ae]ol= Alo] A Al 2~(Gilead
Sciences)), US 2013/0165489 (o} thetnl(University of Pennsylvania)), % WO 2013/006792 (v} €]
2Al2=(Pharma Resources))oll 7|AIE o] Q= A, Fsshd Qlax 2 HIVE AFE37] 93 & FE, 2 19
ZF 07 o|Fojy FoRRE MYHT., FUF AAIFHNA, FIF] AmAE d] F s o] RmFE A
2R3l

(1) d=Zgun| 2, ofgfahn| 2, A= UHI 2 AtuH| 2, 2IUH| 2, JEUHZ, dIUH| 2, AR
2 gxZghyule Byshdb|e, g e, TMC—126, TMC-114, RAURIZ (DMP-450), JE-2147 (AG1776),
L-756423, R00334649, KNI-272, DPC-681, DPC-684, GW640385X, DG17, PPL-100, DG35 % AG 1859& o] Folx
TOZHE MEE = HIV Z2E kA AA;

N

=
=

(2) 7Rz, owujd, denjgd, oyndal=, e, (+) Zeksd= A, JE|E, GN5634, DPC-
083, DPC-961, DPC-963, MIV-150, TMC-120, Z¥|u]¥, BILR 355 BS, VRX 840773, #€=A¥]d (UK-453061),
RDEAB06, KM023 %! MK-1439= o] Folx F o RRE] MEE= @Al HIV H-FEH QA e H-FE¢
SEE AAA;

(3) AEFY, QEAER, triieal, ZepRdd, ZAE] gujid ) opupgin| 2 ohm a2 AR AJER,
g RY - MIV-210, *-FTC, D-d4FC, QEZAEM, FAGAE IXRd 52 ol ZZAER (AVX754),
KP-1461, GS-9131 (Hgol= Alo]AAl2) Bl ZAHR BS54 (F7 HDP 99.0003) 2 o] Fo]x] o R 5 E AY
P A EL HIV oA oA,

(4) Hx=¥v2, He¥HZ2 faXEA FulgolE, HxXH|Z2 dZyun= Frfgo]E (Alol= Alo]dA]
22), GS-7340 (A ol= Afo]AA|2), (S-9148 (HEol= Alo]dA| ), ofd|xv| 2 o Eu|2 Y3 HA, CMX-
001 (Z1M8l2) EE (MX-157 (Z1HE~)2 o] Folxl FoaRE HUEE AxAlgs HIV FEFHLEE 94
A

(5) FEFW, FE2IY {FXA, 71Z24, 7124 FEA], 3,5-UFH LA}, 3,5-UFH L Y A4t
=4, of-HEZFIERAL, ol-HAEZIIZEALY] fF=A, FHH <14l AuE dxHZE, FiH4E HAuE
dxH2o FEA, El2¥X~d"H, HEX2H #1A, A=EAY, FHA=E2AE HEH4, S-1360, AR-177, L-

870812 % L-870810, Hel-LEbv] =, BMS-538158, GSK364735C, BMS-707035, MK-2048, BA 011, IW]|-1&bw]=
EFE e 2 9 GSK-7442 o] Folxl o RN E Mew = HIV ElzEkAl o AAl;

(6) BI-224436, (CX0516, CX05045, CX14442, Z}7z} 1 o] E{do] Hx= ¥ 3hEE= WO 2009/062285 (= A
A5 (Boehringer Ingelheim)), WO 2010/130034 (¥ A QJZA3FA), WO 2013/159064 (HBol= Alo]AA]
<), WO 2012/145728 (Agol= AlolAA2) | WO 2012/003497 (A@o}= Apo]AA ), WO 2012/003498 (Z&]o}
T ApolAAlz) e JiAIEO] e SEES XS old AEHAE &E, HIV H-FH 79, EE
S=zEE, Qe 1Al oAA (NCIND;

(7) dFR|ZEE, ASFH]EE =, G HI2E| =, FBOOGM B TRI-1144%2 o] Fojx o= iE ey = gpdl ¢
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[0245]
[0246]
[0247]
[0248]

[0249]

[0250]
[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

SSS0ol 10-2040007

(8) CXCR4 <AA| AMD-070;

(9) 719) A SPO1A;

(10) gpl120 S} AIA| BMS-488043;

(11) G6PD = NADH-SAITHA] A A o] FuUe;

(12) ofZgn| =, v|zagu =, nigkr|= | Yz gu]S, PRO-140, INCB15050, PF-232798 (3}o]AF(Pfizer)) 2
CCR5MADO04Z o] F o] o ZXE] MBI = ((R5 AAA;

(13) olre]5w (TMB-355) 2 BMS-068 (BMS-663068)% o] Folx O 25 E] Aelxli= (D4 T2 oJAA);

(14) FRA2EFE 3 SPI-452% o] 707l wt o R HE] Aer= oFgdhs IdlA;

(15) BAS-100, SPI-452, REP 9, SP-01A, TNX-355, DES6, ODN-93, ODN-112, VGV-1, PA-457 (HjH]E]n}E)
o

HRG214, VGX-410, KD-247, AMZ 0026, CYT 99007A-221 HIV, DEBIO-025, BAY 50-4798, MDX010 (o]Z&]F
PBS 119, ALG 889, % PA-1050040 (PA-040)2.2 o]Fojz o 2RE A= HIVE X857

o,

o ME
ot
S
fu

% e 29

5S4 AAGEAA, Edol AAE S Ee a0 Ao F8HE 9E 2, 3, 4% B 1 23] F719
AaAeh 23FE. 54 AAGEAA, 2l AHAE SFE s o] AR FEHE A 23] F7h
AeAeh 2FET. vE AAGEAA, 2l AHAE SFE e o] AR FEHE A 3% F7h
AgAeh 23T F7F AAGEAA, 2ol HAE SFE e o] AR FEHE A 4T F7H
AgAeh 29€n. 2, 3, 43 T 1 230 Fro] ARAlE T B ARARTE AddE el A
2AY F UAY, £ geld BRe] AmAmtE duE 5 Qv A AA Gl A, Edol A e 5}
e i 9] AR 8 9 JdAaL] HIV wEU L= oAAl 9 FHAba L] HIV H-72H 2
A= gAlAlh 3. v A AAGEC A, 2l A SFHE e e Al F8He 4
< AHAtEAS HIV 72U HE AAA H HIV Z2EH oA oA s3taEn 23wvt. F7F AA e, 2
Aol MAE SR T 9] A HEHE de JAAERY HIV 7R QB = A4, A ase] HIV
Hl- 2 QA= o AlAl B HIV ZReobA]l oA shghEst 2FEc. F7F AAGEA, 2ol AAE &g
B T 19 Aok FEEE 4L gHAELRY HIV FREEE AAA, ddAasd] HIV H-FEY A=
AAAl B opEetA Ao =T

4 AAGdol A, 2ol A shetEo] A7) Z1AE niel e s o)) Frte] AnAY 2FHE A
Foll, 2AES] AES T4 EE w2 efozA Fojdn. A or Rore Agdl, 23¥ES 23] oY
o Foz Fojd £ gl

S AAGEelA, el hAE e sk o)l Fre] AmAleh, FAlA T FolE 9 @9 T
of ez, dE 5ol 4 FoAE % 1A Fol =AM x3E

S AAGEA, Eel A E e sk o)) Frke] AmAleh P Tl Elel JhAE s
=9 sy o] Frbel AmAISte] w-FolE AWM ow, An fFaFe] B JMAE setE 2 sy o)y
o] F7ke] ABATE @xpe] AA el & o EASE=S sk, Edol JAE Setedt s o] o] F7he] A
gA9 BA Ex A Fojw N,

F-FolE s o)l Frhel AmAle] w9 Folgke] ol d W $o Eol AAle sghEe] e Folw
o] Fol, dE 5ol sty oo F7he] AmAS] Fo| X, SR EE FAZ U Eddd A e S
Folg xgEn. dE B, IF AANGHAA, 2o MAE sFE] G §Fe] WA FoEal, o]ojA
Tx e s el sy o] e Frhe] ARAlY e §Fe] Foldnt. didHem, thE AAGHAA, &
u o)l F7ke] AmAle] el o] WA FofEal, ofojx Fx HExE g ol ol JiAE sEhee
el Bo] FolEh. AN AAGE A, Bl HAE SHFHEe] w9 grFo] WA FolHar, o]ojA FA]
kel 713 F (e E 5ol, 1-1241%h) kit oo Frte]l AmAle] whel &l FojEnt. thE AAIFH A
shit o] o] Frkel AmAle] we] &Fo] WA FolHa, o]oja] ARk} V|3 & (dlE Fof, 1-12A41%D),
Aol AAE BB B9 &Fe] Fojdrt
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[0259]

[0260]

[0261]

[0262]

[0263]
[0264]
[0265]

[0266]

[0267]

[0268]
[0269]

E=0dl 10-2040007

o

st7] Aol 2 2] SetE, S sby] 3ok 9] Sehee] e Alx S A E

<g}shy 1>

o % E% ,
&Y TIeAE 7] ZIAE A Ak mAow | A S S48 AREskal daol wel 34 debdy
& WA oZH F7]d FAHLR dAEA G2 tE 32 19 FFES AT 5 IS AYE olHT
= Aubyg oz Fu AREL Aant 421X (Sigma Aldrich), BAXE AlE|A]~, 914 (Lancaster
Synthesis, Inc.), ®o]B2]X(Maybridge), ®E

g2 Alo]AElF (Matrix Scientific), TCI, % ZFo =27
USA(Fluorochem USA) &3 #2 THdo=iy A+ & 7Y, = S8 7IeAdAl A5 = oF
ol wet g 4= dAY (dE E9], 3 [Advanced Organic Chemistry: Reactions, Mechanisms, and
Structure, 5th edition (Wiley, December 2000)] #=), & Zdd 7A€ vte} 2ol A= + rt.

sl7] AAlel= Algho] obd oAje] HAo® AlTHT.

(e}
<|k32 1>
,OICJ\ 5 ROOr ov. ¥ HO\[Q” Qv Y oYy Ye
NSO o N"\\(L‘N AT o N’\/‘ﬁ Nar 3o ,f(’:*(”‘.\:’\ WA
Oy o ROy o ROy e (Mo
¢ o 0 O [SIN N o OH
At A2 A3 AS
/0\[ o ¢ R,(:-\{,(,.R S\ ¢ )4\' H-:)YOH ?Y}f’z . ,(l)L ¥y Yo
NSNOH . SN R . \N"*\I NI - ,/\;T/‘N“%L N A
o, T“\r Ay R,O\H\\FAO R..O\E,L\\:, " 9 }-N\E/I'\\:, L
O O O 0 O 0L O OH
Al A2 A3 Ad
/(_‘.\[Q\ o HD\E()H o o > Yy V2
N”\\:) SOH s o NNNOH . ,.»EK*;’ \!_ﬂ'l CH . /f M@ R
’O‘J/\\T’}\\O ,-r)\ﬁ S ( 7Nﬁ 5 & M /\\\\T ;
O oo G Ou ~7 0 ag =& OH
Al Ab AT A5
00 OO - -y
- ~ o e o ¢} G Y, Y2
\{N"\ JkOh ___________ . l;\; >y ’LQH ____________ o ‘{’\N"‘\_/'LLOH R P J“‘ﬂx‘;\.’
,,OT S0 SO A Ay 4 T‘TJ\\T&O b A A |
S o [N [N G on
At A8 A8 Ad
AlS AA3 ofbwl 9 AZH Aok, oA HATU & EDCIl <J8] opn]= A2z A&d 5= Qlvh. A2& 74k, o
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[0270]

[0271]

[0272]
[0273]

[0274]
[0275]
[0276]

[0277]

[0278]

[0279]
[0280]

[0281]

omn
J
Jm

o1 10-2040007

A dgsEAte] o8] A3z A= 4 vl A3 HAEg A& tolyl s AEY o xdFHe] d
o] ool BEylgtulvFy} T Al o wWE YH G| o8 A5 B AR ME = Q)
gt oz Al 75t d7d vgEEste] s Aol os) AceE AZE 4 Qv A6 AT AEE
tolnl = A S opn|x=dF Y F3E § HEvsel gy 22 Al o5 WY RS Eo 77 A7
T A8S AT & o, A7 T A8S X AETt oful P ALY AR, oA HATU & EDCICl 93t Xl o]
o] BEusluladgy T Alekel] o3t WE ZH S o oln]l= A5 2 ME HEE 4 Q).
<qh-g-2 2>
9 (f Y1/Y2
oSO N \(LL e "\f‘N)\A
i e {7 TAr
\\/O\ﬁr/L\\TfLQ 777777777777777 e (\\ X, f\o e \\_)N\”,/ \‘ ) H
8 OBn o OBn O OH
B1 B2 B3

Bl (W02012/018065°] 7A€ wle} &) toldld 37 27 sholl 3o B2E A}, B2& 7HEal
3 oplz} olm| = A WhRlel o] AZHE ] Mld BIU|e AA A AAHE B3o] =5HH.

N-(2,4-HEF 22 H)-8-3| =5 A]-7,9-1]52-2,3,4,5,7,9,13,13a-5 B8] =2-2, 5- e}y 2] k= [1',2" 14, 5]
d2bA] =2, 1-b] [1, 3] 5 A A -10-7F 2 35 o] =

E
i R
A
A0 v O O F HO, L OH o -
G CHL80,
N N L e T\N/\TLJLN/\E§
O N NFF F /O\nf/%/ \f‘ﬂH A
.
RN
1-A 8 1-C
HO,"/\ . 0 F " a £
.y N \\\_E/Q /\N/%\\E/*"'\.ﬁ 1\ MgBr, . ,O\?( /\/u N ‘/1%
T o \.:’_TMN\H//%AQ. F e ‘\\\E‘VN \ »%,] H P
G Q O OH
10 1)
oA 1

W02011/119566 Alel 71Al| wke} Zo] Az, 1-(2,2-tHEA| o E)-5-HEA-6-(H FA| 7 26 )-4-F 4
1,4-t3l =2y g d-3-7l=2544F (1-A, 0.300 g, 0.95 mmol)S AZX EFAo2HE 13 A 7|1, oA EY
EY (4 nL) Fol dEAIZIL, NN-to]Ahx2Ho|dolql (DIPEA) (0.329 mL, 1.90 mmol), 2,4 %ﬂagqﬂé
obwl (0.125 wl, 1.05 mmol) @ HATU (0.433 g, 1.14 mmol)E AHgsgtt. #FE ZIES 108 H<t
ek, FHEART. IRES A7t A delA EH4 a=rtEaHE (10914 60% " HﬂEﬂ olETE
2z o3& AAlsle] FHFE WEd 5-(2,4-UEF L2 A 2R Y)-1-(2,2-HH E A o & )-3-H| EA]-
4-5 -1 4-vH =2 gd-2-7l 2B Aol E | 1-BE #5330}
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[0282]
[0283]

[0284]

[0285]
[0286]

[0287]

[0288]
[0289]

[0290]

[0291]

[0292]
[0293]

10-2040007

omn
J
Jm
Qﬂ

TH-NMR (400 MHz,
DMSO-d6) & 10.28 (1, 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, 1H), 4.52 (m, 3H), 422 (d, /= 4.4 Hz, 2H), 3.92 (s, 3H), 3.80 (s,
3H)NL3.29 (d, 6H). LOCMS-ESTT (i) [M+H] AR, CouHnF N0 441.15;
AEA: 4412,

AV

Al 2

SPAEYE™ (0.9 ml) B oFAEAF (0.1 nl) 5 HWE 5-(2,4-UEFL2WATIEuRY)-1-(2,2-T]H F Ao
€)-3-1| EA|-4-2 -1 4-TF =29 d-2-7} 2B g o] E (1-B, 0.106 g, 0.24 mmol)ZS wlEF=EAL (0.005
mL, 0.072 mmol) .= A fstar, A vz WEstar, 70CE 7Fdsgivk. 16413 5, &S J24A1A
g 5-(2,4-1EF e 2HAEm R Y)-1-(2,2-H I EF A ') -3-1 FA-4-§ -1, 4-H | =29 g T -2-7} 2 54

dole, 1o = §og S5t

LOMS-EST (m/z): [M+H] ARR], CieHioFoN207: 413,12, 25X : 4131,

- s EEA ]E])—3—”1151\]—4—&—’5—1,4—‘:]3]Ei343]‘ﬂ—2—7}§%
65 mL, 0.17 mmol)E oIMEYUEZ (0.65 mL) % A]2A~-3-o}n]
6 mL)i ﬂﬂo}‘ﬁq Hh-g %@’%% Wiesta, 90T 71¢ 0}035} 0% F, RHE ==
7bsklet. £3ES AEEstL, 50TE 71483

|z
il o
e
ﬂ
o
=
Li
E
. o
S
o
(o)}
w
L8]
S
w
), ~
=]
=]
O
o
[

10+ %, ¥-% %' ﬂliilﬂ] J% i
1.

H =
d 5 HEREYEeR E} Al —rao}"ﬂq lﬂf?} 71 <
0

"H-NMR
(400 MHz, DMSO-d6) & 1245 (brs, 1H), 10.35 (t, J = 5.8 Hz, 1H), 8.45 (s, 1H), 7.37
(dd, J = 15.4, 8.6 Hz, 1H), 7.23 (dt, J = 2.5, 9.9 Hz, 1H), 7.05 (dt, J = 2.2, .7 Hz, 1H),
543 (dd, J=9.6, 4.0 Hz, 1H), 5.09 (brs, 1H), 4.68 (dd, J=13.2, 4.0 Hz, 1H), 4.59 (br
s, TH), 4.53 (m, 2H), 4.02 (dd, J = 12.6, 9.4 Hz), 1.93 (br s, 4H), 1.83 (d, J = 12.0 Hz),
157 (dt, J = 12.2, 3.2 Hz). LOMS-ESE (m/z): [MHH] AR, CoHpFoN;05

43214, 4 5%1432.2.

AN 2 93

315 2 2 39 Ax

(2R,5S,13aR)-N-(2,4-t) ZF 0 2 W & )-8-3| EZA|-7,9-1] - 4-2,3,4,5,7,9,13, 13- E} 3| E2-2 5-1|E} =5 2]
E[1',2":4,5]9 2R = [2,1-b][1, 3] SAMA| A -10-FF 2 2~olH| = (2) 2 (2S,5R,13a8)-N-(2,4-T] EF 22wl 4)-
B EEA]-7,9-U]24-2.3,4,5,7,9,13,13a-2E}8| = 2-2 5-v|El =T 2| =[1',2" :4,5] 9 &k X =[2,1-b][1,3]=

WM 10-7F2 5 2=0lu = (3)

LN ] f;j/\ /\\\/[’\ N i
g’\% \L . F iw,()\i?\i}], N*\\‘r’j\\‘e : F
Q OH
2 3

SFE 1 (16 mg)S 7129 AS-HE AHESHE 712 HPLCOl o3 galdlozA 1009 dlghez Bejste] sE 2
08 Few 2Sa9h. S 29 Ao LOS-ESI (n/z): [MH] AR,
CorllaoFoNsQs: 432.14; é_‘%—‘]: 432.2, 712 HPLC AF Azt = 4.50% (712 AS-H, 150 x 4.6 mm, 1 mL/¥

1 38 AL&Alo|Ad A A A

_{>~I
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[0294]
[0295]

[0296]
[0297]

[0298]
[0299]

EtO). 3= 3¢9 49 LCMS-ESI (m/2): [M+H]+ AREA], CorllpFoN:O5: 432,145 4

SS=50dl 10-2040007

e

X1 432.2, 712 HPLC A

B
>
=
1
(o)}
oo
g
i

(7122 AS-H, 150 x 4.6 mm, 1 mL/¥ EtOH).

.
NMR (400 MHz, DMSO-d6) & 12.45 (br s, 1H), 10.35 (1, J = 5.8 Hz, 1H), 8.4 (s, 1H),
7.37 (dd, J = 15.2, 8.4 Hz, 1H), 7.23 (m, 1H), 7.05 (dt, J = 1.8 Hz, 8.7 Hz, 1H), 5.44
(dd, J = 9.6, 4.0 Hz), 5.09 (brs, 1H), 468 (dd, /= 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 (br s, 4H), 1.83 (d, J = 12.4 Hz, 1H),
1.57 (m, 1H).

gitH o shghE 38 vt o] AlxESith:

HOOH o E e “]’OH H Q F
RN fl\\ T ; 'O\W':/\N S NS
| H /\L( | B Q\L N E\ A i >
/,O\?E \/‘K\\O /}\F N’ Y" o NF F
o O o o
1 15 (+4)
71% SFC
AD-H Z#

_ e
\bfﬁ/\T U g/“ AZ\K)JF

~A 3»8

MgB /
MgBr;
9 i f“'

&

s

C F

H

o} ?/\NA/\\}E/ PN /l§\\
i i

\‘ N\ﬂ)\\\(;gc Eol g
O OH

5

3

e 5-(2,4-tZFL2MAIE R Y)-1-(2,2-H 3| EFA] ]E‘)—3—131]%/\]—4—%i—1,4—1’46]Ei34E]‘%J—Z—?’}EET

A olE (1-C, 0.026 mL #E+EZEALS @%o}b 9:1 SMNEYUEZ N EA 5 nl & 1.2 mmol)E FNEYEL

(5.0 mL) ¥ Alx-3-olu A2 AES (0.24 g, 2.4 mmol)E x%ﬂé}"ﬂﬁk g EPES AaEsta, 90TCE
=

7tdstdtt. 30% ¥, Whg =% , BRAZEE (0.332 g, 2.4 mol) o2 Hgsta, Wi, 90
T= A7tgeelct. 16w &, E£3=S %ZM?] , dEzadea A4k (0.2 M $4) Aboldl Zalsisich
71 &5 AASL, FE€AS UIEEveoR Tﬂr/\l FEAT. Fe f71 TS MUEF (F5) AdelA

, Zejs FRntETHY (YEFEEWE F 0-8% o ee (11% 3}

o oJa gAste] FAl 1-DE F5aH
LOMS-ESI™ (m/z): [M+H]™ AR, CouHaaFaNa0s: 446.15; 0531 446.2

FXA 1-D (270 mg)E 50 mm 7]E# AD-H Z¥ A 71E SFCel o8] &Aoo 2A =AA olitsEts F
50% (1:1 We& ol EYEZ)E AlEste] R8st FkA] 3-A (A1 £ 93) % 3-B (A2 &8 J=2)E A
o)A FTHs e 53 Y. 3-A9] A9 LCMS- ESI (m/z): [M‘|'I'I]+ AREA], CoollyoFoN305: 446.15; 2

o

=2 446.2. 3-B9] A9 LOMS-ESI' (m/z): [MHH]" ZIZFR], CollFNOs: 446.15; 2Z2]: 446.2.
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[0300]

[0301]
[0302]
[0303]

[0304]

[0305]
[0306]

[0307]
[0308]
[0309]

[0310]

SS=50ol 10-2040007

OAEYUEZ (5 nl) ¥ £7A 3-A (0.110 g, 0.247 mmol) S B E2Y3nlaulg (0.091 g, 0.494 mmol) 0.2 =%
w4 Agleta, dEsta, 50CE 7. 108 F, EFES WA, gERaves 94k (0.2 M
) Abeloll Eulalict. f7] & B, £5% HEREYgoR oA FEI9Y. #% {7 T2 &

I, FEANZAY. AAER HPLC AA (30-70% OM]EL]E%:%, 0.1% TFA) &
g}ﬂ 3—@ 7 MPOWXEHH%—E@} FE =2 S5k, 71" HPLC AlF Az = 6.513% (7129 AS-H, 150 x 4.6
mm, 1 mL/% EtOH).

L,

O

LOCMS-EST (m/z): [M+H] AR,
CoHaoFaN:0s: 432.14; 421 432.2. "H-NMR (400 MHz, DMSO-d6) & 12.45 (br s,
1H), 1035 (t, J = 5.8 Hz, 1H), 8.44 (s, 1H), 7.37 (dd, J = 15.2, .4 Hz, 1H), 7.23 (m,
1H), 7.05 (dt, J= 1.8 Hz, 8.7 Hz, 1H), 5.44 (dd, J = 9.6, 4.0 Hz), 5.09 (br s, 1H), 4.68
(dd, J = 12.8, 4.0 Hz, 1H), 4.59 (br 5, 1H), 4.53 (m, 2F), 4.02 (dd, J = 12.6, 9.4 Hz,
{F), 1.93 (br s, 4H), 1.83 (d, J = 12.4 Hz, 1H), 1.57 (m, 1H).

A Ao 4
3135 49 A%

(1S,4R)-N-(2,4-T) ZF Qo 2 Wl A )-7-8| =2 A]-6,8-T] = 4-3,4,6,8,12, 12a- A A3 = 221, 4-w e} = 9 ] & [ 1",
214,519 A (1, 2-a ¥ 2 M| D -9-7} 2 Lol =

o F
N\(/\N/\\\ /U\N Ny
&/NM Hol
o) F
O OH
4
W 5-(2,4-C01F 0 ZHAFEIRT )-1-(2,2-T 8] EE Ao €)-3-r] HA 4= 2-1, 4-T] S = 2 3] 2] W27k 2

A#olE (1-C, 0.002 mL wEFEEALS 3682 9:1 oNEYUEZ o} EAL 0.53 mL % 0.12 mmol)E oA EY
EJo| o]ojx (R)-HEH-3-o}7 (0. 032 mL, 0. 6 mol) o2 A s, WS E3ES wlE 2a, 90T

2 5.5/ B3t el WA &, EE 1ﬁfaiuﬂ*ﬂﬂr STEAUESR (I 4) Atolo] Hulshd
. A7 & 2deta, 35S " OMMO E=R BW Z3doh. e f7] 58 FAHEFE (F9) 3
oA AZ:AI7| AL 0%#6} , SFAAT. FAFES oHAEYUER (1 nl) Tl &A1z, BEstuladg
(0.022 g, 0.12 mmol) > ‘%E]é , WIE #3, 50CE 108 5 ZFEEsit. ¥R &, EES OF

e
zada) Céﬁ}%‘l%% (Eah Aol ulenh. §7 3¢ Belskn, +38 nEzeddon o F3
Atk #4 FLHCL (54)S LGSl plf = 12 24gsta, tIeadas Agstel o FEsan. +8
oS NaOH (4@@— ALgse] pl = 3o.% 2Aetn, tEREdEgS Agsd Al FENT. W 471 F
[e]

S U EF AolA ARAII, AFsta, sF3AHG. AAE HPLC AA (10-55% ol EUEZ: &, 0.1%
TFA) 2 3}3HE 45 453519},

'H-NMR
(400 MHz, CD:0D-d4) 3 8.42 (s, 1H), 7.42, {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/2): [M+H]" AR, CpoHoFNOy: 417.14;
ASFH: 4172,

Ao 5

sh3HE 59 Alx

(4R, 12a8)-N-(1-(2,4-TEF L2 DA ZR2 X2 H)-7-3| =5 A 4-WE-6,8-T] 54-3,4,6,8,12, 12a-F A} 5| =2



[0311]

[0312]
[0313]

[0314]

[0315]
[0316]

[0317]

omn
J
Jm
Qﬂ

10-2040007

—2H-[1,3]1 &AM 2= (3, 2-d] 9] 2 =[1, 2-a] 9] 2431 -9-7t =2 5 2ofm] =

~o o - ~ooo -
Oxp N Y T Pyt Oy e
Y e N NH, o N
HO { “pN = O/ E I\-,ff’ £ DIEA X ,-f\\q/\ N\/g\i}/
) H o H
5-A 5-8 5-C

(4R, 1228)-7-W| BEA]-4-W| &l -6, 8-T] 2 -3 ,4,6,8,12,12a- A} 8| =2 -2H-[1,3] 2 A A 1= [3,2-d | & = [1,2-a] F
BR-9-7t2 544 (F7HA] 5-A)S W02011/119566°0 7] wlel o] (3S,11aR)-6-wEA|-3-wE-5,7-1] & 4-
2,3,5,7,11, 1la- B EZGALEZ[3,2-d] 9 2 [ 1,2-a] W] b -8-7h 25 ko) fAbg o (S)-2-ofw)
IEH-1-8 (R)-3-olu|=HE-1-88 X&sle] AxsFATt. W02011/119566-S 1 HAFo] Hdd Fx=z X
ket CHCl, (2 ml) 3 =74 5-A (24.8 mg, 0.080 mmol), 1-(2,4-T|ZF o ZH|d)ASFEIZ Zdolwl HCI
o (5-B, 21.9 mg, 0.107 mmol), = HATU (48 mg, 0.126 mmol)®] HENS F9 &% /‘1 WA A N, N-T] o]
2xzdodolrl (DIPEA) (0.1 mL, 0.574 mmol)< H7FsIAth. 30 &, HbE E3FES oE ofMH o ER g
A & 10% 4 AEE4F 89 (x1) ¥ x3} 49 NalC0; £ (x1)o=z HH3A T4 FES dE oA
HolE xDE %3 &, f7] 28& gstar, A% (NgSo)AZ1aL, sFAAY. AFES FHZH94 (12 ¢
Zd)o] oa] AL o E ofAElo]E, W oel olAHo|E F 20% WEFES AF&Ete] BA|Ete] (4R, 12aS)-N-(1-
(2,4-T)ZF 0 2| A ZFE LR H)-7-H|EA]-4-1WE-6,8-T] 24-3,4,6,8,12,12a-AA} 5| =2 -2H-[1,3] A A =
[3,2-d]¥] g = [1,2-a] T e}R-9-Ft2E 20l = F0A] 5-C& 53513,

LOCMS-ESE (n/z)y: [M+H] AR, CpHoFoNaOs: 460.17; AF A 460.2.
A 2

OMMEYEZ (2 nl) T A 5-C (39 mg, 0.080 mmol) % HEZW3}n ]'ZLﬂH‘ (42 mg, 0.2282 mmol)e] AN
< 50CoNA WH%}O%} IAIZE 3, 1N HCI (2 mL)S #H7Msta w8 EFES 0T ZolA adkslsick. A
kel

HEFES B (20 n)E g4 F, APES EREME 3R FEEa, FI FEES UF (MgS0
DA71AL, %% 120, AF=S GAE HPLCAl o8] Alste] (4R,12a8)-N-(1-(2,4-HEF 23 d) A S22
23)-7-3| EZA|-4-m & -6,8-T]%4-3,4,6,8,12,12a- A} = 2-2H-[ 1, 3] A %[ 3,2-d | 9 2] = [ 1,2-a] 9] &} K
-9-ZhE R ol =, B9HE 55 TFA oA F53It
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SS=50ol 10-2040007

TH-NMR (400 MHz, CDCL) 8 10,72 (br s, TH), 8.37 (s, 1H), 7.57 (d, J = 7.9 Hz, 1H),
6.71-6.81 {m, 2H), 523 (dd, ¥ = 5.6 2 4.4 Hz, 1H), 4.98 (br quint, J = ~6.5 Hz, 1H),
426{dd, ¥ =136 2 44 Hz IH), 412 {dd, J=13.6 2 56 Hez, 1H), 4.00-4.06 (m,
2H), 2.16-2.25 (m, 1H), 1.55 (br dd, J=13.8 2 1.8 Hz, 1H), 1.40 (d, J = 6.8 Hz, 3H),
1.22-131 (m, 4H). "°F NMR (376.1 MHz, CDCL) § -76.38 (s, 3F), -111.69 ~ -111.645
(m, 2F). LCMS-ESI" (m/z) [M+H] ARR, CpHuFNOs: 446.15; A==

[0318] 446.2.
[0319] AN 6
[0320] 3}etE 69 Alx
[0321] (1R,48)-N-(2,4-0] =2 9 2 H)-7-3| =2 A|-6,8-T] 2 4-3,4,6,8,12,12a-AA} 3| =2 -21-1, 4-w e} = 2] = [ 1",
2':4,519 8 A= [1,2-a] 9 v H-9-7 2B »oln| =
3
[0322]
[0323] e 5-(2,4-vZF e 2l d 720l A )-1-(2,2-H 3| =2 Ao & )-3-H| ZA| 4-8 -1 4-T3| =2y g d-2-71 25
APelE (1-C, 0.100 g, 0.243 mmol), (S)-¥ =z d-3-o}7 (0.043 mL, 0.485 mmol) ¥ ©AFZH (0.067 g,
0.485 mmol)& olHEUEZ (1.9 mL) % ol EA (0.1 mL) ZFol dAEA7]aL, 90CE 1.5A%F FoF
Ztdatgitt. WA 3 E¥ES BEwstaladd (0.090 g) & AElsta, 50T E 308 Bk 7tgstqict.
WAAZ &, EFES YES22HET 0.2 M HCL Alojol] &8istaltt. 7] 55 #2s8ta, 758 229
oz tr] FEAct. @3 {7 F& IMUEF (F5) AoAH AxA7|a, e, FHAAT. AA
£ HPLC AA| (25-50% oFAEUEH:E 0.1% TFA)Z 3L 68 F=319 ).
'H-NMR
(400 MHz, DMSO-d¢) 8 1033 (t, /= 6.0 Hz, 1H), 8.44 (s, 1H), 748 — 7.32 (m, 1H),
7.31 —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, 1H), 4.01 (d,J = 13.0 Hz, 1H), 2.99 - 2.76 (m, 3H), 1.96 — 1.81 (m,
TH), 171 — 153 (m, 1H). LOCMS-ESE (m/a2) [M+H] AR, CooHioFN,Oy
A1T 1A A =% 41T
[0324] 41714, 25R):417.2.
[0325] AR d 7
[0326] EE 79 A=
[0327] (2S,6R)-N-(2,4-t]=F 2 24 )-9-3]| ==A]-8,10-t]=4%-3,4,5,6,8,10, 14, 14a-=E} 3| = 2-20-2, 6- 9| E} =3 2]
T[1',2":4,5]9 A x=[2,1-b][1,3] AR -11-F} 2 B ~ofu] =
o] F
\\o‘l//O\]/ﬁ\N/\i:/L\ﬁY\}
Ay o
OH
7
[0328]
[0329] e 5-(2,4-tZ&FL2MAI 28R Y)-1-(2,2-U 3| EF A ') -3-H FA|-4-54-1,4-H 3| =2 9] g -2-7} 25
AgolE (1-C, 0.050 g, 0.121 mmol), (1S,3R)-3-o}n|:=AZF23AE (0.028 g, 0.243 mmol) ¥ ERI&H
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[0330]
[0331]
[0332]

[0333]

[0334]
[0335]

[0336]
[0337]
[0338]

[0339]

SS=50dl 10-2040007

(0.034 g, 0.243 mmol)& FHEYEZ (0.95 mL) ZFol HEAZ]aL, 90CE 0.547F
7%, oFAIEAF (0.050 mL)S H7Febal, =S 90T 247 st A7t sttt
B2ustrtadd (0.044 g)o 2 AHEstal, 50CE 1A SoF 7Fdednt. WA
w24 (0.044 )& F7Fsla, EFES 50CE 158 B¢t A7rdsid. I &
g3k 0.2 M HCL Abelell Euistaltt. 7] 52 &estal, 58 UERaMTgoR A FE83lv. &9k
7] T8 FAUEF (F) el Adx:A71a, o3tstan, 5%, A4S HPLC Al (40-80% oHEUE

295 0.1% TFAZ 313E 78 53519

For dstsi. 32
1

)

TH-NMR (400 MHz, DMSO-ds) 8 12,40 (s, 1H), 10.36 (¢, J =
6.1 Hz, 1H3, 845 (5, 1H), 748 - 729 (m, 1H), 731 —~ 7.13 {(m, 1H}, 7.13 ~ 6.97 {m,
1H), 5.56 (dd, /= 10.0, 4.1 Hz, 1H), 470 (dd, /= 127,41 Hz, 1H),452(d, /=55
Hz, 2H), 440 — 4.29 (m, 2H), 4.06 (dd, /= 12.5, 10.2 Hz, iH}, 246 ~ 2.36 (m, 1H),
1.98 — 1.63 (m, 4H), 1.57 — 1.30 (m, 3H). LCMS-ESI' (m/4): [M+H] A2 x,
CoyHypFaNsOs: 446,15, A F5 X446 2.

el 8
shete 89 A=

(2R,65)-N-(2,4-t] ZF Q. 24 )-9-3| =5
E=[1',2":4,5]9 2k = [2,1-b] [1,3] S AkE

N-8,10-t1$4:-3,4,5,6,8, 10, 14, 1da-SE}3] = 2-211-2, 6-1] } =9 2]
A-11-7p2 5 2oy =

33t 8% = 73 A4S walog (1S,3R)-3-otH| A ZF2FALE Al (IR,39)-3-olH| A S 2ANLS
So] 7

"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 (o, TH), 7.23 (td, 7 = 10.6, 2.7 Hz, 1H), 7.05 (id, J= 8.3, 2.3 Hz, 1H), 5.56 (dd, .
= 1001, 4.1 Hz, TH), 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). LOMS-EST™ (maz): [M+H] AR, CunHpFNOs:
446.15; 51446 2.

e

10

i

Al el

9
sl 9 2 109 A=

(2S,5R,13aS)-N-((R)-1-(4-ZF 2 2#d) o & )-8-3| =& A]-7,9-1] 2 4-2,3,4,5,7,9,13, 13a-2E} 3| = 2-2  5-1]
Bl g e (1,2 :4,5]T 84 =[2,1-b][1, 3] SAA| T-10-F}2E »~olm= 9 = (2R,55,13aR)-N-((R)-1-(4-ZF
SR E)-8-3| = FA]-7,9-T] 2 4-2,3,4,5,7,9,13,13a-2E3| = 2-2 5-v gl = E[1',2":4,5] 9 A =
[2,1-b][1,3]&A}A H-10-F} 2 E- 2o}H] = 10

!
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[0340]
[0341]

[0342]

[0343]

[0344]

[0345]

[0346]
[0347]

[0348]

[0349]

[0350]

S=50dl 10-2040007

; g = z
905400 S
N N E\ L\ | /:
AR F P
H
O OH
g id
O, /é i
1 R i w1 “y° 9 \L u
- R
- N7 Ok \N/\\:\[u\ﬂ/ l/'\ﬁ\ . N/\ /‘\,q ‘ \j\
- \ﬂ/ N Q /Q\nfi\\‘« Q0 !\.f = /OYA:\\(/L
O O i I
ST} o)
-8 ’ Qe L ~
T i
@A 3 R e N ,\)ﬁ/ﬁ/}\w D
- \ L s /L§/<\O H \Ef/\ ?“!\ﬂ/\}/\\\«o NN
oH SR G O OH
/ﬁ ; a 1
(AR ) 10
NH,
oA 1

1-(2,2- W EA o & )-5-H EA-6-(H EA 7} 2R H)-4-L &1 4-T]3| =20 g P-3-7t 2224 (1-A, 0.500 g,
1.59 mmol)& oIAEYUEZ (6 mL) ol AEA7]x, N N-to]liAZzZo|dolwl (DIPEA) (0.550 mL, 3.17
mmol), (R)-1-(4-ZF ¢ 23| d)o|etolwl (0.242 mg, 1.74 mmol) @ HATU (0.661 g, 1.74 mmol)E A3} t}.

HhS RS 2A17F FoF wukslar, o olAH|o]ESL B Alolo] Hujslitt. #7] TS Elskar, HCI (10%
7)), TEIYESF (I #4)2=2 AAstaL, AV ERF doa fdxzA7]a, distal, sF5AA = (R)-v4
1-(2, 2-t | FZ Ao &) -5-(1-(4-FF L2 9 ) @7t 20 R Y )-3- 1| BEA|-4-& 41, 4-T] 3| =2 F g -2-7} 2 524
golEE F53om, ol F& Al A glo] AR&salth:

LCMS-EST' (m/z): [M+H] AR, CpHyoFNyOy: 43717, 285 3):437.1.

oA 2

R)-AE 1-(2,2-"HEA o E)-5-(1-4-ZF 2o ) g 7lEn R A )-3-H E A -4-3 4-1 4-T] 3| =2 1] 2] d-2-
2B NG EE oMEYEZ (5.7 mL) 2 olHEA (0.6 ml) o EA7|a, wWEek &4 (0.031 nl,
0.477 mmol) 2.2 AHslth. ETFES wE 2ta, 75CE 7tgsiith. TAIE &, ERES WA T, &

% 7ol A glol AHgar:
LOMS-EST (miz): [M+H]" A4, oH22FNz{D7: 409.14; 2 = X]: 409.0.

A 3

(R)-"E 1-(2,2-ts| =5 Ao &)-5-(1- (4—ET9L£J11%)°11E‘7}EH}“°‘)—3—&151\1—4—%&1,4—1’4%lEiﬁm‘a—

2-FtEBAYO)E (YA 227 Ee % EFE 3.6 nl, 0.8 mol)E oPHNEYUEZ (3.6 nL) & 3Aela, A~-3-

o A S 2 eSS, HCL 4 (0.219 g, 1.6 mmol) ¥ ¥AHZE (0.276 g, 2.0 mmol) o= A8k, E3}H&E

& "PIE AL, 90CE Zhdskglvh. 202§, Wb ERws WAL, YIFREAE Acl (0.2 M A)
KeN o 7

Helel Wit & Eels, 4 3 2t FESQ. § 47) B Al of

FES SMHEYUEY (4 nl) o A7), BEVsatadls (0.177 g) o2 A2 e}, E@%% w7
i, 50C=E ZFEEEth. 108 %, 73 EFES YA, ygE22d e HCL (0.2 M 4) AFolel
ZREdgo R A FEI%Y. 3 f7] TS FAYEF

FES At A Ao ZH4] azetEdy (0-8% ol -2:DCM)
. 25

2 > odronn @&
=
ofr
o
4t
i)
ofj

FES 7129 AD-HE A183tE 712 HPLCOl s §E]dozA 100% g2 Feste s5E 9 % 102 A
_“ = Y

o rok



[0351]

[0353]

[0354]

[0355]
[0356]
[0357]

[0358]

[0359]

[0360]
[0361]

[0362]

SS=50dl 10-2040007

+ Ao LOMS-ESI (n/z): [MHH]™ AIZER], ColluFNaOs: 428.16; AZ=2]: 428.1. 72 HPLC AR A3}

Lo

3}
= 10.177% (7129 AD-H, 150 x 4.6 mm, 1 mL/% EtOH).

s

=9

'H-NMR (400 MHz, DMSO-ds) 6
12.45 (s, 1H), 10.45 (d, J = 7.7 Hz, 1H), 8.40 (s, 1H), 7.37 (dd, J = 8.6, 5.6 Hz, 2H),
745 (t, J =89 Hz, 2H), 5.44 (dd, J = 9.5, 4.2 Hz, 1H), 5.17 — 5.04 (m, 2H), 473 — 4.62
(m, 1H), 4.59 (s, 1HD), 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), 1.44 (d, J = 6.9 Hz, 3H).
32 109 79 LONS-ESI (m/z): D] AIREA], CollFNO5: 428.16; AZA: 428.1. 7] HPLC AF Azt
= 14.061% (7)== AD-H, 150 x 4.6 mm, 1 mL/¥ EtOH).
'H-NMR (400 MHz, DMSG-d;) 8
12.44 (s, 1H), 10.46 (d, J = 7.8 Hz, 1H), 8.41 (5, 1H), 7.37 (dd, J = 8.6, 5.6 Hz, 2H),
715 (t, J=8.9 Hz, 2H), 5.42 (dd, /= 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, ./ = 12.7, 9.6 Hz, 1H), 1.93 (s, 4H), 1.83 (d,
J= 12,0 He, TH), 157 (dt, J = 13.0, 3.5 Hz, 1H), 1.44 (d, J = 6.9 Hz, 3H).

A 11
sH3hE 119 Az

(25,5R,13a8)-N-((R)-1-(2,4-t] EF 2 29| d) o & )-8-3| =FA|-7,9-T] £ 4-2,3,4,5,7,9,13, 13a- S E} 3| = 2~
2,5-HEb =T = [1',2" 14,5198 X x=[2,1-b][1, 3] A A B-10-71 25 2~ofn| =

o] (o]
i1
i
N S 0.0 HO._.OH
\E oA 1 - Q : F oA 2 ~ Q F
P
N OH R '?\i ]J\\". e \N/“\ iNia !J\\
RV i ! - i
-~ \;‘l T (8] /O-\ e o ,/»\F '/O\;'E/ SN \O Lz ~¢
Ow o0 & 0
1A ™ 41-A ™ 1B
oA 3 C/ /\M”%\\I/}{\N/\fj\
--------------- e i H |
o \ N \\AO L .
N O OH
L/ 11
NH,
oA 1

1-(2,2-t | EA A &) -5-H EA|-6-(H EA| 7 2R )-4-5 41, 4-T3| =25 2| d-3-7t=2 522 (1-4, 0.315 g,
1.00 mmol)& oFMEYEZ (4 nl) ZFoll dEA7]a, NN-tjo]AxzHo|eolyl (DIPEA) (0.348 mL, 2.00
mnol), (R)-1-(2,4-vyEF =7 d)oeto}ldl HCl &4 (0.213 mg, 1.10 mmol) 2 HATU (0.418 g, 1.10 mmol)=
Ay, RHS EFES 1WA ¢ wweta, YR Edek HCL (10% 74) Akeldl Euiskadvt.  §71
TS wEsta, FRAIYER (WM F4)o 2 AlFsta, M EF oA dxA71a, AFfsta, $FAA x

R)-AE  5-(1-(2,4-"&F 23 d) N d72nt2d)-1-(2, 2-H W 5 A o | ) -3-m| 5 A -4-52-1,4-1] 3| =2 9] 2
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[0363]
[0364]

[0365]

[0366]
[0367]

[0368]

[0369]
[0370]
[0371]

[0372]

[0373]
[0374]

SS=50ol 10-2040007

d--stE Rl £ SEeen, o

by

SAl] AA glo] AMEET).

o

LCMS-EST (m/z): [M+H] AR, CouHosFalN,Or: 455,16, 05 %]: 4551,

oA 2

R)-mE 5-(1-(2,4-v&F 2 d) b7 2n R ed)-1-(2, 2-H v F A o &) -3~ a-1,

d-2-7tE Aol ES cMEYER (3.6 nl) R oPEAL (0.4 nl) Fol EAZIL, wE =EA (o 020 m
Lo AZsiart. Ese& IS wan, 5T E Jhdsit. 1643 -, =

Alell A §lo] ARS-ski.

LOMS-ESE (m/z)y [M+HT AZER], CioHy FoNQ7: 42713, A5 X1 4271,

oA 3

(R)-o18 5-(1-(2,4-0) Z % 2 2 ) ML) -1-(2, 2] 8] =5 A o] '/ )-3-¥l] B A] -4 41, 4-T] 8] =25
Aul-2-t2 R Aol e (9 2=PEe] £ EdEe] Au, o 0.5 mol)E HMEUEL (2.5 nl)= 548

L, (1S,3R)-3-o} = Al EF 2 e (0,110 g, 1.09 mmol) 2 EHFZHE (0.069 g, 0.50 mmol) .2 A 2]} t}.
EFES wE i, 90CE s, 158 &, W EFRES WA, BEdgielavls (0,184 g)
S H7beer. wke ESES 50CE FgEdth. 108 F, EFES Wbz, F7e] BEwsivladg
i (0.184 g)oz AHYsrt. whE EFES 50CE ArbEsta, 108 EeF Y 6}%:} WAl &, &
TS fFEade HCl (0.2 M F4) Apolol ®ujslgict. & ®elsta, $4 & HEF=2Hgo= o
Al FEsT. 3 R %% A ER “oﬂﬁ AxAI71aL, ofFetar, sHAZT. GAE HPLC A A
(30-60% PN EUEZR: & 0.1% TFAE =4 3gE 115 F5390.

LOMS-ESTT (nz): [MHH] ARR, CpoHpFoNsOs: 446,15
A1 446.1. 'H-NMR (400 MHz, DMSO-ds) & 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),
544 (dd, J=9.8, 42 He, 1H), 5.28 (p, /= 7.3, 6.8 Hz, 1H), 5.00 (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, TH), 1.56 (dt, J= 12.5, 2.9 Hz, 1H), 1.45 (d, /= 6.9 Hz, 3H).

A 12
st 129] A=

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

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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SS=50dl 10-2040007

"H-NMR
(400 MHz, DMSO-de) 8 12.43 (5, 1H), 10.52 (d, ./ = 8.2 Hz, 1H), 838 (s, 1H), 7.39 (q,
F= 8.4 Hz, TH), 7.28 = 7.12 (m, 1H), 7.11 - 6.97 {m, 1H), 5.41 (dd, J = 10.0, 4.0 Hz,
TH), 5.35 — 5.20 (m, 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,
THy, 144 (d, J = 6.9 Hz, 3H). LOMS-ESI” (mZ) [M+H] A=A,
CopHpFaNaOs: 446.15; A& 2]:446 1.

[0375]
[0376] A Ad 13
[0377] 8leE 139 A=
[0378] (25,5R,13a8)-N-((S)-1-(2,4-t] EF 2 29| d) o & )-8-3| =FA|-7,9-T] £ 4-2,3,4,5,7,9,13, 13a- S E} 3| = 2~
2,5-WEl =g g =[1",2" 14, 5] &A= [2,1-b][1, 3] SAA B-10-7} 2 & ~olu| =
o o § F
TS
NP \I : O
\ﬂ Y F
OH
[0379] 13
[0380] 3t 138 3IFgE 1139 FAFE W2l g (R)-1-(2,4-UEF e 29 d)oetolul thal (S)-1-(2,4-HZF 2 29
d)oetolul & A} gatar vhx] g R o] mawsluladg (0.184 g)& A& A %)
'H-NMR (400 MHz,
DMSG-ds) 8 12.44 (s, 1H), 10.53 (d, /= 7.8 Hz, 1H), 839 (s, 1H)}, 7.39 (g, J = 8.5 Hz,
1H), 7.32 = 7.34 (m, 1H), 7.05 (¢, J = 9.1 Hz, 1H), 5.42 (dd, J = 9.5, 4.2 Hz, 11, 5.29
(p,J = 6.9 Hz, 1H), 5.09 (5, 1H), 4.65 (dd, J = 12.9, 4.3 Hz, 1H), 4.59 (s, 1H), 4.02 (dd,
F=12.6,9.8 Hz, 1H), 1.92 (s, 4H), 1.83 (d, /= 12.1 Hz, 1H), 1.61 ~ 1.52 (m, 1H), 1.44
(d, J = 6.9 Hz, 3H). LCMS-EST Gnz): [M+H] AR, CpHpFoNiOs: 446.15;
[0381] AZR):44620.
[0382] A 14
[0383] 33 E 149 A%
[0384] (2R,5S,13aR)-N-((S)-1-(2,4-v) ZF o 29 d) o & )-8-3| =FA|-7,9-U] & %-2.3,4,5,7,9,13, 13a-S B} 3| = 2~
2,5-mEt =T =[1',2":14,5]9 24| =[2,1-b][1, 3] FAA B-10-7} 2 & 2ol =
H 'i i
RN >
%/\N S ﬁH X
.N\Tr/\ o L E
[e] O
[0385] 14
[0386] SE 148 SEE 119 fARS e s (R)-1-(2,4-"EF 25 d) o gholnl thal ($)-1-(2,4-H & F .27
Ao gholl & ARg3a (1S,3R)-3-o] Al E 23 e 4l (1R, 39)-3-ol] Al S 2 H eSS ALE3lo] A %235}
AT},
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[0387]
[0388]
[0389]

[0390]

[0391]

[0392]
[0393]

[0394]

[0395]
[0396]

[0397]

SS=50dl 10-2040007

THANMR (400 MHz, DMSO-de) 8 1246 (s, 1H), 10.53 (d, J = 7.6 Hz, 1H), 8.38 (s,
1H), 7.39 (g, J = 8.6 Hz, 1H), 7.28 — 7.14 (m, 1H), 7.05 (t, J = 8.5 Hz, 1H), 5.44 (dd, /
=98, 3.8 Hz, 1H), 5.28 (p, J = 8.0 Hz, 1H), 5.09 (s, 1H), 4.66 (dd, / = 12.9, 4.0 Hz,
1H), 4.59 (5, 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), 1.45 (d, J = 6.9 Hz, 3H). LCMS-ESI" (m/z):
[MAHT" AR, CpHpFoNOs: 446,15, A& 446.1.

2 A4 15
&3E 159 Az

(2S,5R,13aS)-N-(4-ZF 2 2 A )-8-3| == A]-7,9-U] 2 4-2,3,4,5,7,9,13,13a-=E}3| = 2-2  5-v gl =y 2] &=
[1',2":4,5]19]8} X =[2,1-b][1, 3] A A B-10-7} 25 2~ofn| =

H Q
2 i/\N/I \N/\\r{ N
& H !
N , =
W \n)\y . N,
0 OH
is
|
,O\EO o
- ! HO._.OH o]
| p e H
N )\OH @A \E oA 2 ‘,O z ’\N/\\\T/LOH
o N e —— 5 N7 OH &/ ;
o ARy ¢ —— \ N N o
r Lo A Ay >y
o O YO o O
G O
1A 154 15-8
l-i O
@A OIS
..................... 2 o N i
\\R/’N"\./ = (‘\ \f/’
n H
Q  OH
oA 1

SPNEUE™R (36 mL) R ofMEAL (4 mL) Foll FEAZ 1-(2,2-HH F A &) -5-w FA-6-(H A 7F 2R d ) -
4=82o-1 4-t3| =2 g y-3-7t 2844 (1-A, 3.15 g, 10.0 mmol)S g LEA (0.195 nlL)o=
AGsttt. EFES BCE 7MEednt. AR 3, 2 EFES WAL, -10TAAA 39 3 BAEd
o x EFES T5CE A S AZFEstaL, WAATIAL, T dAo] AA §lo] ARESHTE.

LOCMS-EST (m/zy: [MHHT AR, CiolnFaNoOq: 288.07, 252 : 288.1.

EEA N E)-5-HEA-6-(HEAFTFEZR Y )-4-8 2-1,4-H | =29 g H-3-7 2844 (YA 125
B % &9 16.8 mL, W 4 mmol)S (1S,3R)-3-olr]| = A ZFEZHEFLE (0.809 g, 8 mmol)} &&}ar, ofA
EYUEY (16.8 mL)E 3A&tx, eA4F (0.553 g, 4 mol)e® 3P, W& EFES 8BTE
Zbgatar, 158 ot wwtelil, F9 252 YZA7|a, F7FE 16A17F B9k wRkskglth. HCL (50 mL, 0.2M

)

TS Hrketa, e A gaS fIFRdeeR 33 FEIT. g fU1FE U EF AdelA
AxA7)aL, ofatstar, A Eliﬂi SEAZT. o] 2 2AS HIFEEvE/Ado RN AHAA 54 FIH
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[0398]
[0399]

[0400]

[0401]
[0402]
[0403]

[0404]

[0405]
[0406]

[0407]
[0408]
[0409]

[0410]

SS=50ol 10-2040007

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, TH), 4.09 (dd, J = 12.5, 9.6 Hz, 1H), 3.83 (s, 3H), 1.92 (s, 3H), 1.78
(m, 2H), 1.62 — 1.47 (m, 1H). LCMS-EST" (m/z): [M+H]" AAER), CisHiN:Og:

2LILASR321.2,

oAl 3
FZkA 15-B (0.040 g, 0.125 mmol) ¥ (4-ZF e =Zdd)wetolyl (0.017 g, 0.137 mmol)& oFHMEYEZ (1
mL) ol FEAZ|a, N N-tolaZzHo|dolwl (DIPEA) (0.033 mL, 0.187 mmol) 2 HATU (0.052 g, 0.137
mmol) 2 Attt 304 FF wnkel & wkg EFES B a2siul v (0.046 g, 0.25 mmol) 22 A s}
i, 50CE 7k, 108 &, ¥k EFES WA 7)a, HCL (2 mL, 10% $4)= Agsd. HE &
AAES oFstz, HCI (108 $4) 2 E=2 AHsdr). AAZ AAE HPLC AA  (20-65%
SHEUEZ & 0.1% TFA)Z 27 33E 1
TH-NMR (400 MHz, DMSO-ds) 8 12.44
(s, 1H), 10.36 (1, J = 6.0 Hz, 1H), 8.46 (s, 1H), 7.37 — 728 (m, 2H), 7.19 — 7.09 (m,
2H), 5.43 (dd, J = 9.6, 4.0 Hz, 1H), 5.08 (5, 1H), 4.68 (dd, J= 12.8, 4.1 Hz, 1H), 4.59
(s, TH), 4.58 — 4.42 (rn, 3H), 4.02 (dd, J = 12.7, 9.6 Hz, 1H), 1.92 (s, SH), 1.83 (d, J =
12.2 He, 1H), 1.56 (dt, /= 12.0, 3.4 Hz, 1H). LOCMS-ESI" (mz): [M+H]" A2,
CoHaFNaOs: 414,15, 45 2]:414.2.

AAld 16

33L& 169 Az

fil
(i,
i)
&
o
iyl
S
>
s
©
v
Jo
F>
b
w
=~
I3
i
o
[
o
&
Jo
o
o
iyl
fil
b
o
=2
o
i
&
o

(2S,5R,13aS)-N-(2,3-t] Z=F &
=[1',2":4,5]9 24 =[2,1-b][

o] F
w’\ﬁ?ﬁ v
R‘ E N N ’ P
N =0
Y OH

=
s
do
>~
=
2
el
A
T
N
3
it
i
>
3
s
=)
[

e

o
16

e 165 3= 159 fFARS Ao R (4-EF ez d)vgtolnl tial (2,3-t&EF 2 d)rgolvl S AL

"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 (o, 1HD), 7.25 — 7.05 (m, 2H), 5.44 (dd, J = 9.5, 3.9 Hz, 1H), 5.09 (s, 1H), 4.6% (dd,
J=12.8, 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, J = 11.9 Hz, 1H), 1.57 (dt, J = 11.5, 3.0 Hz, 1H). LCMS-EST"
(mzy [MAHT ARER, o HpoFoNOs: 432,14, 245 %) 432.2.

g3E 179 Az
(25,5R,13aS)-N-(4-F 2 2-2-FF 22l 4)-8-3| =FA|-7,9-t] £ 2-2,3,4,5,7,9,13,13a-S E} 3| =22, 5-W[E}
9P E[1",2":4,5]9 24 = [2,1-b][1,3] A A A-10-7} 2 & ~olm| =
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[0411]

[0412]

[0413]
[0414]
[0415]

[0416]

[0417]
[0418]

[0419]
[0420]
[0421]

[0422]

SS=50ol 10-2040007

L
P N/\iﬂ\m | Xy
S H
\\/N i g A = o
o OH
i7

S3HE 178 35E 159 fAReE Walom (4-FFo2dd)deelyl tiil (4-FE2-2-ZF = ud) v gelnl
KR

'H-
NMR (400 MHz, DMSG-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 (t, J= 8.1 Hz, iH), 7.26 {dd, /= &4, 1.8 Hz, 1H), 5.50
— 538 (m, [H), 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, 1TH). LOCMS-EST w2y [M+H] ARR), CyHpeCIFNOs: 448,11,
AEX): 4482,

A e 18
31etE 189 Az
(2S,5R,13aS)-N-(3,4-t] &FF Q. 2l d)-8-8| =5 A|-7,9-T]%$4-2,3,4,5,7,9,13, 13a-EF 8| = -2, 5-v B} =9 ]
E[1,2:4,5]9 84 = [2,1-b] [1,3] & AAI A-10-7} 2 5 2~0bm| =
\L N/A\\*‘A\/’F
18

sgHE 185 3= 159 AR WA or (4-EFzHd)vgolnl tial (3,4-HEF 2 d)m ol &

TH-NMR
(400 MHz, DMSO-ds) 8 12.46 (5, 1H), 10.51 — 10.27 (m, 1H), 8.46 (s, 1H)}, 7.50 - 7.23
(m, 2H), 7.23 ~ 7.03 (m, 1H), 5.44 (dd, J = 9.5, 3.6 Hz, 1H), 5.09 (s, 1H), 4.75 - 4.63
(m, TH), 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, iH). LCMS-EST" (m/): [M+H]
AR, CpHaoFN305: 432,14, 85 2: 4322,

A A4 19
&3E 199 A=z

(IR,58)-N-(2,4-T) 20 2l d)-8-3] E A7, 9-T] . 4-2,3,4,5,7,9,13, 13a-S B} =21, 5- W B} e 9] 2] [ 1"
2':4,5]9 24 = [1,2-a][1,3] ] o} A B-10-7} 2 H 20}u] =
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[0423]

[0424]
[0425]

[0426]

[0427]
[0428]

[0429]

[0430]

[0431]

[0432]
[0433]

[0434]

SS=50ol 10-2040007

o F

Gssgas!

\\/N\y’»\\r o -
O OH

i8
o o (Ol o
N lLN"\@ Nszm \[ /& - /\ MgBry /’*‘N\{/\"“/\‘ )LN/,\ )\
'/O\T/Lﬁ/ - I A KoUO; \r/L U‘F \‘;’:/N\ﬁ/\ o ] E;’)\F
RN 4 o G OH 44
10 19-4
oA 1 2
HE 5-(2,4-HEF L2 A RNk )-1-(2,2-H B S5 A o ©)-3- | H A -4- S -1 4-v] B E R v g -2k

AP eolE (1-C, 97.5 mg, 0.236 mmol)= oIAEYEZ (1.9 mL), o}AEAF (0.1 mL), EAFZE (145 mg, 1.05
mol), @ (S)-¥ g d-3-o}7] T =2 ZF 2 o]= (82 mg, 0.472 mmol)E A rt. ¥& E3ES Wi
i, 90CE ZFdstgith. 60+ F, W EHES WAL, Garet I REvE Atold] Rufetgitt. A4
Ao gFRadvees 33 FEIta, I F7 A4S ’f;f}%}ﬂ MgSOy ZdellAl HAxA|7]a,  of#}s}ar,
EEAAT. 2 AZES SMHEUEZ (2 L) Foll &3lA713, R2dsiul a4 (89.1 mg, 0.48 mmol)S 3
7beiet. EHE-S A%y, 50CE 7FEEinh. 90% ¥, wkS EHE-S 0.2M HCI($A)) ~5 mLE # A s}
I, pHE ~100.2 ZA3z, A4z FMs1, DINCR 33 FZ39u. HPLC AAl (CPHEUELD:E 0.1%

TH-NMR (400 MHz, 22238 -d)3 1043 (1, J=5.9 Hz, 1H), 8.43 (s,
1H), 7.39 — 7.30 (m, 1H), 6.81 (q, J = 8.1 Hz, 2H), 4.89 (dd, ] = 11.6, 3.8 Hz, 1H), 4.69
(s, 1H), 4.64 (4, J = 5.8 Hz, 2H), 4.26 (dd, J = 12.6, 3.8 Hz, 1H), 3.91 (1, J = 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). LOMS-EST' (m/2): [M+H] ARER], CoyHyoFN,Oy: 431.15; A3
431.2.

AR 20
shehE 209 A=

(1S,5R)-N-(2,4-1)ZF 29 H)-8-3| =FA|-7,9-1|=%4-2,3,4,5,7,9,13,13a-E}S| =2 -1, 5-HEl =] 2] =[ 1",
2':4,5]19 2 A = [1,2-a] [1, 3] ] o} A B -10-F} 2 5 20w =

!
-N
(tseaap!
N o~
AN
¢ OH
2@
ki
N-.
HO_OH o £ i i
211\, i ) B |
W \Cl Q SOR RO s ea b
2 \ N\n,»':\. - SN &/Nm/ikif o #
: o oo ok o oH 20
1~s—
9A 1 H 2

e 5-(2,4-HEF o2l d7tEm R d)-1-(2,2-1 3| =5 A o d)-3-W| 5 A -4-5 41 4-H | =R g d-2-7} 25
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[0435]
[0436]
[0437]

[0438]

[0439]

[0440]
[0441]

[0442]

SS=50ol 10-2040007

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)-Fs|gjd-3-o}7l t]s =T Eeto]l= (90 mg, 0.52 mmol)® A3k, ¥H&
A 713, G4 fZERHEr Atolo] Eulsiglt).

DEskal, 0T 7Fdeiivt. 408 ¥, vk EfES
A ?}f}s}ﬁ, MgSO, “gellA AxA7]aL, ofststal, &5

FA e gEFEREdees 33 FEstal, @9 #7] A

IEUE™Z (2 mL) Fol &8fA7]2, BEXFn2dlE (96.5 mg, 0.52 mmol)S 73}
I, 50CE 71989k, 80% T, whe EIES 0.9M HCl (5°4) ~5 L2 AAstx
A42 gAsta, DMeR 33 FEskglth. HPLC Al (PAEUEL: &, 0.1% TFA)E

111

H-NMR (400 MHz, DMSO-dg) 8 10.35 (1, T = 6.0 Hz, 1H), 8.48 (s,
1H), 7.45 - 7.33 (m, 1H), 7.29 - 7.18 (m, 1H), 7.05 (td, I = 8.5, 2.4 Hz, 1H), 5.06 (dd, J
= 11.4,3.5 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]
AR, CoFipoFaNOy: 431,15, 85 2]:431.2,

AAld 21

3158 219 A%

(2S,5R,13aS)-N-((S)-1-(4-FF .2 d) o & )-8-3| =FA|-7,9-U] %4-2,3,4,5,7,9,13, 13a-SE}S| E2-2,5-1]
B 21,214,519 @A = [2,1-b] [ 1, 3] S AMA B -10-7} 2 & ~ofw| =

Q
H
Y \’B\ﬁ »
NN S -
0] Ok
21

OOt o o . o
R : N e \HZ O\/r\ /\ V/E\ FEN MgEr . 'D\.{:‘/A’N’\ JLN"}V\
ok L TRee™ ; H \Ll O LR j\
AN FNp \\/ “\ﬂ # R T S SF g
S O r\ 2.8 O Ot gy
21-a
oA 1R 2

(S)-"l" 1-(2,2-t3| =5 Ao &) -5-(1-(4-EF 228 D) N 720 R Y )-3-F| FA|-4-&4-1 4-T] 3| =2 9] 2] -
2-7t28 A olE (21-A, 1 mL, 19:1 oMAlEYUEZ o EX F 0.23 N &, AAd 928y (R)-#AdE 1-
(2,2-H3 EZ A ')-5-(1-(4-FF 227 ) 7 2 vt A )-3-m| ZA|-4-5 41 4-T] 3| =2 9 | d-2-7} 2 54
ﬂﬂﬂE 9-Ad ufg} (R)-1-(4-FEF 2 D)o gtolql il (S)-1-(4-EF 2 D) g}t S Ag3te] Az=d

Z (1S,3R)-3-otr| A F2HE-S (62 mg, 0.61 mmol) Z ERAZH ( , 0.25 mmol) o2 AP, wHE
W53}, 90°Ci 7tgatitk. 60 ¥, ¥ ERES WAATIAL, g9 I EEAE ALl #

T4 A& YSEEMRoR 33 FEEa, #e F7] S @k, NgS0, delA AxA7IAL, o3
& oHIEYEH (2 nL) Foll &3jA7]aL, BE¥saa1y
B, 50CE 7H9egdct. 1008 5, ¥k E3E
3|4 &bal, DOMO.Z 33] 389t HPLC AA (SHEVEL: &, 0.

~—

Z rfob 1
st

ol
o
32 Mo

>

b

kU oy jﬂ
( E?L’
i
[o
2

(74 mg, 0.4 mmol)<
0.2M HCl ()=
% TFA)ZE 3}3&E 21S

0
o2 -
iy
o >

ol
oL

4 A o ok
o S kg

S -
¥ KO3 oo T oo

ol
o
?Q .
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[0443]
[0444]
[0445]

[0446]

[0447]

[0448]
[0449]

[0450]

[0451]
[0452]
[0453]

[0454]

SS=50ol 10-2040007

TH-NMR (400 MHz, DMSO-dg) 8 12.42 (br s, 1H), 10.45 (d, J
=7.9 Hz, 1H), 8.40 (s, 1H), 7.36 (dd, 1 = 8.6, 5.5 Hz, 2H), 7.14 (t, J = 8.9 Hz, 2H), 5.42
(dd, I = 9.6, 4.2 Hz, 1H), 5.15 — 5.04 (m, 2H}, 4.72 — 4.55 (m, 2H), 4.02 (dd, I = 12.7,
9.7 He, 1H), 1.97 — 1.89 (m, 4H), 1.82 (d, J = 12.2 Hz, 1H), 1.56 (dt, 1= 11.9, 3.3 Hz,
1H), 1.43 (d, T = 6.9 Hz, 3H). LOMS-EST (m/2): [MAH]" A28, CplFN:Os:
428.16, 02 3): 428 1.

A 22
sH3hE 229 Az

(2R,5S,13aR)-N-((S)-1-(4-FF .2 d) o & )-8-3| =FA|-7,9-1] %4-2,3,4,5,7,9,13, 13a-SE}S| E2-2,5-1]
By = (1,214,519 X =[2,1-b][1,3] SAIA A-10-7} 2 & »~oflu| =

0 \)H
22
QH
" l NH, ol /\? ! MgBr, \¥/
——-—-—BD o i IR E‘j" ?\(\
\F»\VI \fl = GO /LF
Q00 a a::- OH 4y

21A
A1 22
(- 1-(2,2-H3| =EFAd")-5-(1-(4-FF 28 ) @7t 202 Y )-3-H FA]-4-F 4-1,4-T | =2 9] 2] o -
2-7F2E A olE (21-A, 1 mL, 19:1 ofMEYEH oA EAL 5 0.23 M £9)E (1R,3S)-3-°}1| = A S 2 H -2
(52 mg, 0.51 mmol) 2 €MFZH (31 mg, 0.22 mmol)C.ZE AHEdAt}t. HbE EstES WB3a, 90C=E 71d

Ak 60

::‘4

[e]

o

F, 08 ERHES AL, Q59 OZeade Aold Rulsdn. 4 4 gz
& 571 55

, 71 s feba, MgSO, dellAl Azx:AIZ|aL, Adeta, sEAHY. = APES
SMNEYEY (2 nl) Fol &allA171a, B2WsetauE (91 mg, 0.49 mmol)S H7FEIT. EFES AEE
3tal, 50CE 71<gstgek. 1008 &, v & 3tal, 9442 3Asla, DOMC.E 3

=S 0.2M HCl(A) = Al
0.

3] FEs3iv. HIPLC AAl (SR EYER-: =, 0.1% TFA R 3}9& 228 53}

32
-

TH-NMR (400 MHz, DMSO-de) & 12.44 (br s, 1H), 1045 (d, T =77
Tz, 1H), 8.39 (s, 1H), 7.36 (dd, T = 8.5, 5.6 Hz, 2H), 7.14 (t, J = 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, J = 12,6, 9.5 Hz, 1H), 1.93 (s, 4H), 1.82 (d, I = 12.0 Hz, 1H), 1.56 (dt, ] =
12.0, 3.0 Ha, 1H), 1.44 (d, J = 6.9 Hz, 3H). LOMS-ESIT (m/4): [M+H] AR,
CyrHoFN2Os: 428.16; A5 214281

AN 23
33E 239 Az

(2S,5R,13aS)-N-(2-ZF 2 2l 4 )-8-3| == A]-7,9-1] = %-2 .3 4,5,7,9,13,13a-=E} 8| = 2-2  5-v e} =¥ 2] I
[1',2':4,5]9)2FA] =[2,1-b][1, 3] SAIA| H-10-F} 25 ol =
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[0455]

[0456]
[0457]

[0458]

[0459]
[0460]
[0461]

[0462]

[0463]

SS=50ol 10-2040007

O
H
\\L/N\’)\\\’\/ i =
A i o F
O OH

23
Hai = 5
3\7 NN g &Y\N = ﬁ/jj
\\/N\/ 5 HATU DIEA  \ N NG AN Ay T s
0 0L g ~ 234
. o
MgBr, ) O\?r/\N N )KN/ AR
---------------- wq‘*( N i H
AR 2 o
o oH
2
AT B2

15-B (41 mg, 0.13 mmo)Z oFHEYEZ (1 ml), 2-ZFezZdd)Hgtolyl (17 mg, 0.14 mmol), HATU (67
mg, 0.18 mmol), & N N-t]jo]AXZHodoll (DIPEA) (24 mg, 0.19 mmol)o. = A& 3}ct. W EES
Ao A 1AZF ot mwrata, BEWSulIdg (47 mg, 0.26 mmol)S F7FSIFY. E2FES Wi, 50T
2 7tk 608 F, WS EFES 0.2M HCl (4R AAS, 942 8435ta, DINSR 33 F&315
th. HPLC AA (SFHEVEL: &, 0.1% TFA)E 332 23S 53300

{1

e
O

'H-
NMR (400 MHz, Z2232-d)5 1042 (s, 1H), 8.34 (s, IH), 7.36 (t, I = 7.9 Hz, IH),
724 717 {m, TH), 7.12 = 6.97 {m, 2H), 5.40 — 5.32 {m, 1H), 5.29 (¢, J = 3.5 Hz, 1H),
4.67 (s, 3H), 4.28 — 4.20 (m, 1H), 4.06 — 3.95 (m, 1H), 2.20 — 1.96 (ro, 4HD, 1.95 - 1.84
(m, 1H), 1.59 (dt, J = 12.4, 3.3 Hz, 1H). LCMS-ESI" (m/z): [M+H]" A2,
CoHpoFNaOs: 414,15, 85 %]:414.2.

A 24

SHEHE 249 A%

(2S,5R, 13aS)-N-(3,5- 1’4 F0 2 A )-8-3| == A]-7,9-1]24-2 .3, 4,5,7,9,13,13a-2E} 5| = 2-2 5w E} = 1] g
E=[1',2":4,5]19 &A= [2,1-b][1,3] & AA] B -10-7} 2 35 20| =

/\/"\N\ A
l

N

: ey
£

s
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SS=50dl 10-2040007

o F
L
H ?
MgBr, R IN’\\/\’F
e ST
S O
[0464] =
[0465] 9A 1= 2
[0466] 15-B (44 mg, 0.14 mmol)E oFMEYEZH (1 mL), (3,5-"yZ=F=zHd)Heroldl (32 mg, 0.23 mmol), HATU
(54 mg, 0.14 mmol), = N,N-tjo]iAxZ2Io|eo}ll (37 mg, 0.29 mmol)o.& A3 ct. wHE ZJES 2
oAl 1AIZF &<t wEkelal, H= ﬂ”}llﬂv (57 mg, 0.31 mmol)& #H7}eItt. E£F=S Hesti, 50C=
Zkdatalet. 60% §-, ¥hE EFES 0.2M HCl ()= AAskaL, d5= 3Aska, DOMS.R= 33 FEaitt.
HPLC Al (cHHEYEZR: &, 0.1% TFA)E sl3E 248 53181
'H-
NMR (400 MHz, Z223¥2-d)3 10.39 (s, 1H), 8.42 (s, 1H), 6.82 (d, I = 7.9 Hz, 2H),
6.65(t, J=88 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 &, I = 10.9 He, 1H)}, 2.30 - 1.97 {m, 4H), 1.97 — 181 (m,
1H), 159 (d, J = 123 Hz, 1H). LOMS-ESTT (w4 [M+H] AR,
> 5 43214, 45 X]:432.2.
[0467] (/21}{{93— N}O 432 14, X] 432
[0468] A Ao 25
[0469] 3}3tE 259 A%
[0470] (2S,5R,13aS)-N-(4-ZF 2 2-3-(Eg| ZF o 2 el d )-8-3| == A]-7,9-1] 2 4-2 3 .4,5,7,9,13,13a-2 E} 5] =
2-2 5-WE = Y= [1",2" 14,5192 A =[2,1-b][1, 3] SAA B-10-7} 25 ~olm] =
O
O\’/\N/\/U\N E T
N s i
\NNNQ A
G OH CFy
25
[0471]
N/\i’/\\\/k"“u
./\ R
OH N
\i/ TL AT, DiER ‘\L X H/\L)\
¢ 00 sm © U\ 25-A
H j\
, PSRN .
e LN L
NN S5 &
O OH CF,
25
[0472]
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[0473]

[0474]

[0475]
[0476]
[0477]

[0478]

[0479]

[0480]
[0481]

[0482]

S=53 10-2040007
oA 122

15-B (43 mg, 0.13 mmol)Z oMHEYEZ (1 mL), (U-Z2FL2-3-(EgiZ2Fezvd)sdd)reteldl (29 mg,
0.15 mmol), HATU (62 mg, 0.16 mmol), % N N-tjo]izz oo}l (26 mg, 0.20 mmol) o2 A gstgict. Wk
S EES ALoA 1A B wwret:, B3l adld (62 mg, 0.34 mmol)S Hledh. EgES W
B3tal, 50CE 7FE8kdtl. 60% 5, whs EIES 0.2M HCI(SFA)E AAsta, d42 34d38kal, DINSZ 3
3] FZF3k3lrh. HPLC Al (PHEYE™ &, 0.1% TFAR 33HE 255 F531%t.
IH-

NMR (400 MHz, E22X8-d) 3 1044 (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, I1H), 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). LOMS-EST" (ma): [M+H]

AR, CpoHioFN3Os: 482,14, 22 2): 4822,

shekE 269 A=

(2S,5R,13a8)-N-(4-F 2 2-3-ZF 22 WA )-8-3| =FA]-7,9-1] =4-2,3,4,5,7,9,13,13a-K E} 3| = 2-2, 5-H E}
=P (12" :4,5] 9 2} =2, 1-b] [1, 3] SAA| A -10-7F 2 15 2~ opm] =

F
H N Xy
H 9 !
. O ?/\N/*\\\Y OH (/ ’\ /\ /Ll
N ; HATU DIEA
\ox NN@ S ol

3¢ o
© O ysp 264

Q

H |
MgBr, PO ™
e (UL
A
oy o cl
o) F
26

OH

A1 22

15-B (41 mg, 0.13 mmol)E oMAIEYEH (1 mL), 4-F2=2-3-ZFo=zdd)Hgold (40 mg, 0.25 mmol),
HATU (60 mg, 0.16 mmol), % N N-tjo]AXZHoelolql (28 mg, 0.22 mmol) o2 A3}, WhHg EES
2 Lol A 1AIZF Eot wwksta, BEwdteluls (48 mg, 0.26 mmol)S AH7Fslgct. EEES HEEa, 50C
2 7tdedek. 608 ¥, Whg EFES 0.2M HCl ( DR AAS R, 95E FAsta, DINCRE 33] %39
t}. HPLC AAl (PEYUEZ:E 0.1% TFA) = 3342 262 +53150T.
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[0483]
[0484]
[0485]

[0487]

[0488]

[0489]
[0490]

[0491]

[0492]

SS=50ol 10-2040007

Y.
NMR (400 MHz, 222¥2-d) 5 1041 (s, 1H), 8.30 (s, 1H), 7.24 (, ] = 6.1 Hz, 1F),
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,
2HY, 420 (d, ] = 9.4 Hz, 1H), 3.95 (d, T = 12.0 Hz, [F), 2.11 — 1.90 (m, 4H), 1.90 -
176 (m, 1HD), 1.53 (d, J = 12.2 Hz, 1H). LCMS-ESI' (n/2): [M+H] A2,
CoHpoCIFN:Os: 448.11; 25 21 448 2.

AAld 27

shHE 279] Az

#(25,5R)-N-(1-(2,4-T| ZFQ 2 A ) A SR Z 72 )-8-3| =2 A]-7,9-T] 2 4-2,3,4,5,7,9,13, 13a-S E} 8| = 2 -
2, 5-mEeb =g =12 14,519 84 =[2,1-b][1,3] S A A B-10-7} 2 & 2ol =

& \2@

I
H I
DEFA //\
£
278 278
HO OH
(+§‘iOl </7.;\NH2 (27-D)
;10 ] < IO B (A ) S (T R s
Me\,N AcOH //\ KﬁCO’e
O~ 27-C

O F

7 1w
y O\]/\N/‘\\E)L‘N MoBr, }./D\K\N’\/J\N '
N N . L. H | e i \\(\/N i H
\s\“' Y o ) F \\H" ” X G X F
O O OH
27

Q
27

oAl 1
CH,Cl, (20 mL) & 8}sHE 1-A (1.004 g, 3.19 mmol), ©}¥l 27-A (688 mg, 3.35 mmol), 2 HATU (1.453 g 3.82

S 0T Zol|A] WuFEFAA] N N-t] o] AZ z o eolul (DIPEA) (2 mL, 11.48 mmol)< A 7H3hitt.
0CollA 1A &, g EFES AHoz FA7]aL, o oMHClER F4stal, & (x 2)&2 AT
13|
=4

ol
OHAIEHIOIE (x D& FEF &, #7] £3& ¢etal, A2 (NaS0)A71aL, sFARG. 25

EAA AAE 27-B 1.082 g (73%0) & 53tk HA 948 @33 &, w5471, w59 &

TFEs (Ll ol &sirl7]ar, dF =84 45 ofdsiiltt. o3tes #5A7A F7ke] 4= 27-B 361

=o wrlEdal (120 g Z3)el o] oo &il-od opAH | ES ARgste] AAsT. T8 ¥=
=

mg (24%)& F~53F3Tt.

LCMS-EST™ (m/zy: [MHAH] AR, CuHusFoNOr 467.16, 253 4671,
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[0493]

[0494]

[0495]

[0496]
[0497]

[0498]

[0499]
[0500]
[0501]

[0502]

[0503]

oA 2 23
3158 27-B (81 mg, 0.174 mmol)E 2o olAEUEZ (22 mL), AcOH (2 mL), = weksEAF (0.14 L,
2.16 mmol)2] E3E (1 mL) Fol &3A7IZ, AHE NS 65TAA 2043 &<t wHksEA T,

AYE g Beow YA

L.

L olm = 27-D (50 mg, ZFAIM], 0.363 mmol), K.CO; (50 mg, 0.362
=l Lo Hrslek, AR EFES 65T oA 1A7F Bt wnkEkiTt.
1 % f&f%%a— %‘%Qi WA 7D &, o]AS 1 N HCl (=2 mL) 2 AHFA7]a, & (-8 mL)Z 34 3}aL, CHCly

(x 3R F=39. T3 FEFES Ax Na S0, FFA712, FHZg 4 o8] AAste 335 27-

TH-NMR (400 MHz, CDCl:) 8
10.53 (s, TH), 8.25 (s, 11}, 7.60 (td, 7 = 8.3, 6.5 Hz, 1H), 6.85 — 6.57 (rn, 2H), 5.33 (br,
1H), 5.26 (dd, J = 9.6, 3.9 Hz, TH), 4.60 (t, /= 3.0 Hz, 1H), 4.1 ~ 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, 1), 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' (n/2): [MHH] AR,
CogthyFaN:05: 472,17, 1224721,

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 =
oF wwtsla, 0CE W¥ZAAZl &, 1 NHCI (3 mL)E HIsIHH., EFES & (=30 mb)E 343 & AFES
CHLly (x B FF3taL, 3 FEFES Ax NaS0)A713L, FFAAT. AGES AAS HPLCo 9d] A

3tal, TAAZAA AEE 278 EFESFLZEOAMELT Y 111 EFEZA F53.

H-NMR
(400 MHz, CDCL) 8 10.70 (s, 1H), 8.35 (s, 1H), 7.57 {q, J = 8.2 Hz, 1H), 6.91 - 6.56
(o, 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, SH), 1.88 (ddt, J = 12.1, 8.6, 3.7 He,
THY, 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] A2A),
CosHnFNaOs: 458,15, 22 %: 458 1.

AAd 28

3gHE 289 A%

(28,6R)-N-(1-(2,4-t] FF L 2H DA E 2 XL 2 )-9-3| =FA]-8,10-1] % 4-3,4,5,6,8,10, 14, 14a-SE} 3| =2~
OH-2,6-wWEb ey 2] =[1',2':4,5]9 &R =[2,1-b][1,3] A} ZAI-11-F} 2 B 2~ olu| =

0 E
o NN jJ\N X
ALY T
> o ZF
O OH

28
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[0504]
[0505]

[0506]

[0507]

[0508]
[0509]

[0510]

[0511]
[0512]

[0513]

omn
J
Jm
Qﬂ

10-2040007

/O\EQ\ ,OH HO, / NH,
lL SZ 28-A}

N/‘\rf |/\ ------- MsGH__ . /l %’\j {

W)\\/r‘\o £ /\\/\;_ MeCN, AcOH O K)‘. 0,

O
| i
o O
> e C O 27-C
0 j\ F
Ol o~ e TN /"“\\
YT j\ _MgBr, L:TA“A\‘/ N1
k . /N\*r/‘\\ o W))\/Q o .
=T ST E
Q O\ QO OH
28-8 2
912

332 27-B (87 mg, 0.187 mmol)E A -2oA olMEYEZ (22 mL), AcOH (2 mL), ¥ wWEr=EAF (0.14 L,
2.16 mmol)9] &3 (2 mL) Fol &3A7IL, AFHE NS 65T 2047 < wHksiTt.

ARE gaHe Heor WAzl & olm| oS 28-A (44 mg, ZHAIM], 0.382 mmol) % oNEUEZ (2 nl)E&
Lo Hrledet. AR EEES 65T FolA 308 FoF wukdk 3 K,C0; (41 mg, 0.297 mmol)S #H7}3h
af, S , O]AL 1 N HCI (-2 m

SHA7IaL, A& HPLCOl olsf BAstaL, BE&S ot
OoJE Foll &eiAlZl §-, &N& E3} NalHCO; (x Doz AlFstaL,

EET oo ENTte] 111 EFREA 18 ng (208) FEH

TH-NMR (400 MHz, CDCl3) 8 10.54 (s, 1H), 8.26 (s, 1H), 7.63 (14,
J=8.6, 6.6 Hz, 1H), 6.76 (dddd, /=219, 11.2, 8.7, 2.3 Hz, 2H), 5.39 (dd, /= 9.6, 3.7
Hz, 1H), 4.53 — 4.36 (o, 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, J=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, SH). PF-NMR (376.1
MHz, CDCL)Y 8 -111.75 (g, J = 8.9 Hz, IF), -112.01 {p, /= 7.9 Hz, 1F). LCMS-ESI
(m/z): [MHH] AR, CosHaEN2Os: 486.18; A =] 486.2.

A 3

s}
28

(

e 28-B (18 mg, 0.037 mmol)E 3}3tE 27-E A9 & 4o 71A1E vle} o] MgBr.2 A28t 3=

1
=
539

I

o

H-
NMR (400 MHz, CDCly) & 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, 40 Hz, u—u 4.55 (s, 1), 4.48 (t, J = 4.2 Hz,
1H), 4.21 (dd, J = 12.9, 4.1 Hz, 1H), 3.99 (dd, /= 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). wFuNi‘VERG?(ﬂI\f’in., COCLY 6 -76.41 (s, 3F, -
111.79 (m, 2F). LCMS-EST' (m/z): [M+H] AR, CuHuFN:Os 472.17;

A&R):472.1.
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[0514]

[0515]

[0516]
[0517]

[0518]

[0519]
[0520]

[0521]

[0522]
[0523]
[0524]

[0525]

SS=50ol 10-2040007

(2R,6S)-N-(1-(2,4-1)ZF 2 2H Y )A F &3 3 E=A
2H-2,6-MElw=] g = [1',2" :4,5]9] A =[2,1-b][1,3] AL 24

K
fru
i,
=&
|
ol
iyl
r> -

~11-7hE B o =

9
,O HC
/I N v MsOH
\, Y /\ g MeCN ACOH o
278
Q F
; QY’\N \/U\]\E’ E X MgBry
SN e
G O
29-8 8
A 12

o

=
o
DN DN

8B el WA Lo Z1AE A3 fA Ao Az,

"H-NMR (400 MHz,
CDCL) 8 10.54 (s, 1H), 8.26 (s, 1H), 7.63 {td, J = 8.6, 6.6 Hz, 1H), 6.76 (dddd, J =
21.9, 112, 8.7, 2.3 Hz, 2H), 539 (dd, J = 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 He, 2H), 1.74 (dd, 7 = 14.6, 2.5 Hz, 1H), 1.62 -
1.35 (m, 2H), 1.34 ~ 1.14 {m, $H). YF-NMR (376.1 MHz, CDCL} 8 -111.75 (q. /= 8.9
Hz, 1F), -112.01 (p, J = 7.9 Hz, 1F). LOMS-ESI (n4) [MHH] A2X,
CosHyFaN3Os: 486.18; 2 5 2): 486.2.

shebE 295 319hE 29-BRAH SgtE 16 940 B 20 ZIAlE A FARRE A es Azl

YH-NMR (400 MHz,
CDCL) 8 10.66 (s, 1H), 8.29 (s, 1H), 7.59 (td, J = 8.5, 6.6 Hz, 1H), 6.89 — 6.60 (m, 2H),
551(dd,f=9.9,4.0Hz, 1H), 455, 1H), 448 (1, /=42 Hz, 1H), 421 (dd, /=129,
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 (d, /= 4.4 Hz, 2H), 1.26 -
1.19 (m, 2H). PF-NMR (376.1 MHz, CDCL) 8 276 41 (5, 3F, -111.79 (m, 2F). LCMS-
ESE (m/zy: [IM+HY AR, CouHnF,NaOs: 472,17, 22 %]: 4721,

sHeHE 309 A=

(2S,5R,13a8)-N-(1-(2,4-HUEF L2 DA E2 L2 H)-8-3| =FA|-7,9-1| % 4-2,3,4,5,7,9,13, 13a-

-2,5-wEt =T g =[1',2":4,5]9 A =[2,1-b][1, 3] SAA T -10-7} 2 5 2olu| =
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-8,10-t1%4-3,4,5,6,8,10, 14, 14a-SE} 3| =2~

9-B (13 mg, 14%)= 3}gE 27-B (87 mg, 0.187 mmol) % o}n]:== 29-A (45 mg, 0.391 mmol)ZH-E

SEEER



[0526]

[0527]
[0528]

[0529]

[0530]
[0531]

[0532]

10-2040007

omn
J
Jm
Qﬂ

O
Q OH
30
/O\E/O\ O HO\EGH o
N \ﬁﬂ%{j ; N SNy NEZif’\\
. eSO — H
O ANA | gy MECN, ACOH /O\W/J%T o NN
O
T oae ° Nz
O I
HO WNH; -0 R TN
K,CO;, " 0 F
O O
30-8
Q F
'Q\/\-N = i \i/l A
MgBry S0 Hoo
R N . S
. Y O F
O OH
30
oA 122
3gE 27-B (150 mg, 0.322 mmol)E 204 oA EYER (2 mL), AcOH (0.2 mL), ¥ wek&=E4F (0.007
mL, 0.108 mmol) ol &alA71a, D &AL 65CoA 2047 F¢ Wttt AAHE 48 Qo7
WZANZ & olm| = 30-A (72.1 mg, 71, 0.713 mmol), K.CO; (89.4 mg, 0.647 mmol), L olNEUEZH
(2 nL)E& g0 Hrleit, AR EFES 65C oA 0.5412F FoF wuksldty,  WhS S3ES Ao
2 YAA F, oAS 1 N HClL (=3 mb)E AHdsirzia, & (12 nb)E 38Xk, CHLl, (x )=
FEIAT. T3 FEES DX NaS0) A 713, sFA171a, FnjZedel 23] AAste] skt 30-B 128 mg
(84%) & F53F3tt

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, J = 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,] 12.3, 4.1, 2.8 Hz, 1H),
131 - 1.14 (m, 4H). PF-NMR (376.1 MHz, CDCLy) 3 -111.79 (q, ] = 8.8 Hz, 1F), -
112.05 (p, J = 7.9 Hz, 1F). LCMS-ESE' (m/2): {M+—H}*’ AR, CoaFHoaFoNaOs:
47217, AEA:1472.2.

oA 3
MeCN (5 mL) = 3}3tE 30-B (128 mg, 0.272 mmol) ¥ MgBr, (130 mg, 0.706 mmol)2] EES 50Co|A 30&
Bt wRkstal, 0CE W47l %, 1 NHCI (4 mb)2 AR, T}ES B2 4% &, AGES (Ll

(x & FZFsta, F3 FE2ES A NaS0)AZIAL, FFAZT. =S FHISdA ol FAsto] A
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"H-NMR (400 MHz, CDCL) 8 12.27 (s, 1H), 10.52 (s, 1H), 8.16 (s, 1H), 7.61 (1d,
J=86, 6.6 Hz, 1H), 6.96 — 6.54 (m, 2H), 5.36 - 523 (m, 2H), 4.66 (t, /= 3.1 Hz, 1H),
418 —4.06 (m, 1H), 3.94 (dd, J = 12.8, 0.4 Hz, 1H), 2.20 — 1.95 (m, 4H), 1.89 (td, J =
114, 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, I = 7.9 Hz, IF). LCMS-EST'
(m/zy: [MAHY AR, CpuHpFNOs: 458,15, 25 %): 458 2.

[0533]
[0534] A4 31
[0535] 33tE 319 A%
[0536] (2R,58)-N-(1-(2,4-9ZF 2 2] DA FEZ 2 )-8-3| == 1]-7 9-1]S4-2,3,4,5,7,9,13,13a-Z E} 3| =2~
2,5-WEl e E[1",2" 14,5192} A x=[2,1-b] [1,3] A A A-10-7} 2 & ~olm| =
Q F
{E ,NW o i E
o OH
[0537] 31
JoNge Ny
~ SZ 3 HO ’:;.,;MH? )
\[ I N \Eri"\ ir;w(w’ﬁ \ fj “{ (31-A)
\ﬂ, o F/\\,;/\ MaON, AcOH “ 3 K.CD,
O~ _— O~ we
..... F
/\ 2 Y J\\ MgBrs IU\ M
g/ \H‘/K}/\\L ---------------- = \\»"{A\F
31- B 31
[0538]
[0539] 9A 192
[0540] 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)
ZHE 33HE 30-B 4 wA 1 2 20 71AE A FARgE Wrloz A 2318
TH-NMR
(400 MHz, CDCL) 8 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 (4, 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 (5, 3H), 3.93 (dd, /= 12.7, 9.5 Hz, 1H), 2.12 - 1.9}
(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).
PR.NMR (376.1 MHz, CDCL) 8 -111.79 {q, J = 9.2, 8.7 Hz, 1F), -112.03 (h, J = 8.1,
7.5 Hz, 1F). LOMS-ESY (m/2): [M+H] AR, CpuHpFoNiOs: 472.17; A3 A):
[0542] A 3
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[0543]

[0544]
[0545]
[0546]

[0547]

[0548]

[0549]
[0550]

[0551]

S=50ol 10-2040007

3HE 315 31EHE S1-BREFE 3FE 30 ¢ wHA 3ol Z1AE A fASE Ao ® A 2T}

TH-NMR (400 MHz, CDCly)
8 12.26 (s, 1H), 10.49 (s, 1), 8.13 (s, 1H), 7.58 (id, J = &.6, 6.5 Hz, 1H), 6.90 - 6.56
(m, 2H), 5.32 (dd, J = 9.4, 4.1 Hz, 1H), 5.27 - 5.22 (m, 1H), 4.64 (¢, J = 3.1 Hz, 1F),
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), 171 {m, 1TH), 1.56 (m, 1H), 1.42 - 1.08 (m, 4H). PF-NMR (376.1 MHz, CDCl) &
-111.95 (q, J = 8.9 Hz, 1F), -112.22 (p. J = 7.9 Hz, 1F). LCMS-EST' (m/z): [M+H]
AR, CoaH FoNaOs: 458,15, A5 21458 1.

2 A 32
3etE 329 A%

(2S,5R)-N-(1-(2,4-H ZF 29 A 2 HE)-8-3| =FA]-7,9-T] 4-2,3,4,5,7,9,13, 13a-E} 3| =2-2, 5-
et =T g =(1",2":4,5] 924 =[2,1-b][1,3] ZAA A -10-7} 25 2olr] =

1LHATUL DIEA

(@)
=)
S
(@]
—
©
—~
[\
=]
=
~

=
0.113 mmol)¢] &ME A2 wykstAA N N-tjo]AZ2Fo|eo}l7l (DIPEA) (0.075 mL, 0.431 mmol)& #7}
A =

AT, 308 3, 9rE EEE oY olAHolER 3AMsla, & (x 2)E AFEFAT. A E8S FA (x
DE FE3 &, 77 £8& Fotar, AxA713, $FA712, JAF sk A=A H .
MeCN (2 mL) = A7) & AAAE 9D MgBr, (35 mg, 0.190 mmol)¢] E3IES 50T Fol|A 1A E<F wWHkslar, 0

=
T2 Y7422 %, 1 N HCl (~ 1 ab)2 AZslt.  Add &4

= %i §]/—‘j,'<‘5}‘5l, CHQClz (X S)E
FET. FE FEES A NaS0)A713L, 5FAZ . AEAES AA18& HPLCAl o8 AAlsta, #4247
=z
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TH-NMR (400 MHz, CDCL) 6 10.87 (s, 1H), ~9.3 (br, 1H), 8.35 (s, 1H),
750 (td, J = 8.7, 6.3 Hz, 1H), 6.89 - 6.7% (m. 1H), 6.72 (ddd, /= 11.2, 8.9, 2.6 Hz, 1H),
548 - 5.12 (m, 2H), 4.72 - 4.60 (m, 1H), 4.22 (dd, J = 13.0, 4.1 Hz, 1H), 3.98 (dd, J =
12.9, 9.4 Hz, 1H), 2.68 (m, 4H), 2.33 - 1.98 (m, 6H), 1.90 (m, 2H), 1.60 (ddd, J = 12.4,
41, 2.7 Hz, 1H). PF-NMR (376.1 MHz, CD:CN) 3 -76.39 (s, 3F), -110.50 (q, J = 9.2
Hz, 1F), -112.65 (p, J = 7.8 Hz, 1F). LCMS-ESI’ (m/z): [M+H] AR,
CoabpgFaN:Os: 47217, A5 %1 4720,

[0552]
[0553] 2 Al e 33
[0554] sh3HE 339 Alx
[0555] (28,5R)-N-(1-(2,4-t| Z=F ¢ =24 4>A1§§ AE)-8-3| =FA]-7 9-U]%2-2,3,4,5,7,9,13, 13a-ZE} 8| =22, 5-
HEb e 2] = [10,2" 14, 5] 9] 2] = [2,1-b] [1, 3] A 9 -10-7F 2 5 22 0bm] =
6] F
;"OY\N N /E\N SN
N N Ax, H \E P
ey 0 ~FNE
O OH
33
[0556]
G - o /-v> =
e«*fw\t’f\’?‘/\ IU\OH P _ DHATUDIEA . YN ’L\!><‘ s
\“‘\‘”‘V/N\T:/ S o) 2 O 2) MgBra \\\)/‘\‘/".JY/&Q\}O " L;v &
i) O F & o
32-A 33-A 32
[0557]
[0558] shhE 33S 3HehE 32-A 9 SHEE 33-ARNE SHEE 329 Aol ZIAE vkl #o]l 53kt
TH-NMR (400 MHz, CDCL) 8 10.70 (s,
1H), ~9.5 (br, 1H), 8.41 (s, 1H), 7.43 (td, /= 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
(t, 6H), 1.96 - 1.75 (m, SH), 1.60 (ddd, J = 12.5, 4.1, 2.7 Hz, 1H). PF-NMR (376.1
MHz, CD;CN) 8 -76.41 (s, 3F), -107.86 {q, I = 9.4 Hz, 1F), -113.13 (p, } = 8.0 Hz, 1F).
[0559] LOMS-EST (m/z): [M+H] AR, CusHaFoN3Os: 486,18, 22214859,
[0560] 2 Ao 34
[0561] 3}3HE 349 Az
[0562] (2S,5R)-N-(1-(2, 4—E]‘§—EF£§J1] YA E 2NN )-8-8] == A]-7,9-1]%4-2,3,4,5,7,9,13, 13a-S B8] =22, 5-
wEb ] 2 (1,214,519 2} = [2, 1-b] [ 1, 3] SAA B -10-7 2 5 2ofr] =
Q\U-VN AA Yo : F
& o
[0563] 34
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o o :
O™ 2 o v a | A
5 ) l OH ~ MHATUDIEA . N NS SN
RO e ¢ HaNT 2) Mg ;‘LN g HooL
: 0 P Ay S p
~
344 ©

& b F T F
3Z2-A OH34
[0564]
[0565] shehE 34% B2 52-A % SHTE 3-ARRE T 529 Fel AW vie} Po] F5eAY
TH-NMR (400 MHz, CDCL) 8 10.83 (s,
1H), ~9.6 {(br, 1H), 8.44 (s, 1), 7.37 (id, J = 9.0, 6.4 Hz, 1H), 6.97 - 6.76 (m, 1H), 6.69
(ddd, J=11.9, 8.8, 2.7 Hz, 1H), 5.48 - 5.18 (m, 2H), 4.68 (t,./ = 3.0 Hz, 1H), 4.28 (dd,
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 (m, 4H), 1.95 - 1.77 {m, 4H), 1.77 - 1.65 (m, 4H), 1.61 (ddd, /=125, 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). LCMS-ESI" (m/4z): [M+H]" A2,
[0566] CosHorF N205: 500.20; 2221 500.0.
[0567] 2 A4 35
[0568] 3}3E 359 A%
[0569] (2S,5R)-N-(4-(2,4-T] ZF 2 29| d) B E 2} 8] = 2 -2H- 5] -4- )-8-3] == A|-7,9-t] % 4-2,3,4,5,7,9,13, 13a-
SERB =R -2 5wl Ebe s B 1,214,519 24 (2, 1-b] [1,3] SAMAI B -10-7F 2 B o] =
35
[0570]
3 O, A
\i\é’“ﬁi\lﬁkw _ J,LL QAT DA, L ,\/jl\\</1\
) E/\Z\ o 2 i P : W \/\F
32-8 35-& 35
[0571]
[0572] sh3HE 358 35t 32-A % ek 35-ARFH SEE 329 Aol ZIAlE viel o] F5EIT
TH-NMR (400 MHz, CDCL) 8 10.95 (s,
1H), 8.33 (s, 1H), ~7.6 (br, 1H), 7.38 (td, J = 9.0, 6.3 Hz, 1H), 6.85 (td, ./ = 8.4, 2.6 Hz,
1H), 6.73 (ddd. /= 11.7, 8.6, 2.6 Hz, 1H), 5.32 (dt, / = 14.4, 4.0 Hz, 2H), 4.6% (1, J =
3.1 Hz, 1H), 424 (dd, J = 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 (g, J = 10.3, 9.8 Hz,
1F), -112.63 (p, J = 80 Hz, 1F). LCMS-ESI" (mz) [M+H]" A=A,
(05731 CosHueFaN:O6: 502.18; A= X]: 502.0.
[0574] A A d] 36
[0575] 3}3HE 369] A%
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[0576] (2S,5R)-N-((S)-1-(2,4-t|&=F 2 2 d)-2,2, 2-Eg ZF 2 2 8)-8-3| =FA|-7 9-T] & &-
2,3,4,5,7,9,13,13a-<2E}s| = 2-2 5-w gt =T 2] = [1',2":4, 5] A = [2,1-b][1,3] LA A A-10-7 E B »ofn| =

O CF; F
(O N NN -
NT™R N R
1SS A
N o} N
Q OH
[0577] 36
o
LN o £ gwatupEa,
\\\,N NNg HZN/\EJ‘j\ 2) MigBr,
o] O\ = F
324 36-A 38
[0578]
[0579] shihE 369 3HE 32-A 2 SIEE 36-ARN-H SHEE 329 Aol 7IAlE wiet o] 53kt
TH-NMR (400 MHz, CDCL) 8 11.31 (d,
J= 04 He, 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, CDCly) 8 -75.23 (t, J = 6.9 Hz, 3F), -76.33 (s, 3F), -
108.31 (m, 1F), -112.30 (p, J = 8.0 Hz, 1F). LCMS-ESE (m/2): [M+H] A2,
(:fggi'ths‘Ng,Osi 500. L:,ﬂéz] 500.1.
[0580]
[0581] A A e 37
[0582] e 379 A%
[0583] (35, 11aR)-N-(1-(2,4-H & F 2o d) N ER T2 Z)-6-8| =5 A|-3-HwE-5,7-1]54-2,3,5,7, 11, 11a-F A3 =
2EALER[3,2-a]l 9 E[1,2-d] 9] &1 -8-Ft 2 5 2ofu| =
0 F
= 7
O\ ://\N /lL /L\\\
' H
& on
37
[0584]
_OH
oG {
d >0 F HOY,OH Q {\
T AR ooy Y PG,
/OT’K\}AO H SF ~E /O\H)Q\T,IO H 4,\?:
SN O O
278 @t
H
“;"A“”f J\L ..... v W\N N KC
N (J [,, N. »\ L
[0585] 37-A 37
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[0586]

[0587]

[0588]
[0589]

[0590]

[0591]
[0592]
[0593]

[0594]

[0595]

SS=50dl 10-2040007

A 1

SPAEYE™ (1.5 mL) E oFAEA (0.2 mL) T WY 5-(1-(2 4-UEF 2o DA FZ2 227202 d)-1-
(2,2-0 W EA A E)-3-HEA]-4-24-1 4-TF =20 g d-2-Ft2 B Aol E (27-B, 0.150 g, 0.32 mmol)ZE ™

e E2F (0,05 mL) o2 ﬂﬂo}*’ A npl e WEsla, 70CE 7tgdetdh. 16417 B, B3RS WztAA
e 5-(1-(2,4-UZF 2 DA EFRZ 2722 Y)-1-(2,2-H 3| == A o & )-3-H| FA]-4-8 -1 ,4-T] 3| =
2Hgd-2-7l2 8 Ao ES] X &N 27-CEF F5IUT.

LOCMS-ESIT (m/4z) [M+H] AR, CigHioFaNaOq 439 2321439,

oA 2 23

e 5-(1-(2,4-YEF L2 A DA S ZZZ I 720 R A)-1-(2,2-T] 3| =5 A o & ) -3-W| B A -4-5 41, 4-1] 3] =

2y d-2-7t2 B2 o|E (27-C, 0.32 mmol, o] @AZFE % ’c; ) OFAEYUEZ (1.5 mL) 2 o}A
EAF (0.2 nl) o] XA, (S)-2-om| ez 23-1-2 (0.048 g, 0.64 mmol) = K.C0; (0.088 g, 0.64

mnol)& W Z3hEel Hbsklth. whE ERES E8sta, 70CE stk AR F, v ERES
WzkAl 713, BEisiel g (0.081 g, 0.44 mmol)S H7beklth. EFES AWestal, 50CE 7FEsisitt.

—

A2t (0.5 mL)E& H7Fsklek. o]oA, Whg E9ES MeOH (2

H
108 3, ¥ks 33t5 5 0C2 YA 7|2, 1N
E% AL HPLC (30-70% oFAEYUEZ:Z  0.1% TFA)] 93] A A s}

mb) & 3 4siik. oARe F, =
313HE 378 TFA fo2A 5319
TH-NMR (400
MHz, "IEL -4, & 8.31 (s, 1H), 7.62 (td, J = 9.2, 8.7, 6.5 Hz, 1H), 7.02 - 6.78 (im,
2H), 5.53 — 520 (m, TH), 4.68 {dd, /= 12.3, 4.2 Hz, 1H), 4.40 (dq. /= 19.1, 6.7 Hz,
2H), 3.98 (dd, J = 12.2, 10.0 Hz, 1H), 3.71 (dd, /= 8.3, 6.3 Hz, 1H), 1.41 (d, J =
Hz, 3H), 1.22 (s, 4H). YF-NMR (376 MHz, W92 -4} 5 -113.66 —-113.95 (m, 1F),
-113.94 — -114.29 (m, 1F). LCMS-ESE (m/z): [MHH] AR, CoHapFoN:Os:

432, 853432,

t
=

it
>
£
@
&

3}3tE 389 A%

(1S,4R,12aR)-N-(2,4-0) &F . 2wl & )-7-3| =&{A]-6,8-1]54-1,2,3,4,6,8,12, 12a-FE} 3| =2~1, 4-v E} .= T] 3]
Z%=(1,2-a:1",2'-d]FFH-9-7t 2 H 2oln| =

’H 1“@

38
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[0596]
[0597]

[0598]

[0599]
[0600]

[0601]

[0602]
[0603]

[0604]

oin
J
Jm
Qﬂ

10-2040007

T\;{] COOE! N YQJ
Y . r"“" - LiBH, \f" OH  paci F>\r, Obds NaN e 2 T%Na

f/g‘*\m\ ~N, Py L/}\N DM /,?L\N\
H Boc :"‘: ‘Boc H H Boc

38-A 388 8.C 38-D

o " GE

H E‘O\J)‘\\r NaHCO; My 3\
_Ho POC Qx:r”\'\i O8n 3SF iﬁ/\;\l N -

N 2 HC N,

Ho Bec :@% DRU H i ©

39.E OBn
38-G

2) HATU, DIEA =

fu ?L H /
1) KOH E;\ ,\3/\\\[/ _A,, f,,\\ r/\f}i x
DO T

24-HEFe=- . . OBn U
Ao}y 3804
oA 1

THF (10 mL) % 3}gHE 38-A (1562 mg, 5.799 mmol) (WO 97/05139¢] A Al 41b
dhebdA THE & 2.0 M LiBH, (3.2 ml)E H7bebar, A4dd E3es d20M
THF & 2.0 M LiBH, (3.2 nL)& #H7Fetar, &H& Ao 17.5A1%F <t ankelglet. whg EFES ol of
Al ER gMsta =& X3 H & = B
D& FEskdt. 2719 /7] 298 = (x DE AHska,

= FHEA (40 g ZE)ell o8] &t oemA it - oY oAHo|ES AREsto]l AAlste] 3eHE 38-BE

'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, 9H), 1.28 - 1.23 (d, T = 10 He, 1H). LOMS-EST (m/2): [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}
A MsCl (0.22 mL, 2.842 mmol)S H7Felivh. A2olA N &, EFES E
E (x 2)&2 AT, A4 288 " oMAHE (x DE FE3taL, 7] 895 §
Al ZU4 (40 g ZADoll o5 R oA 4k - od oA H o] EE AlE-E}

713, ARG, A=
8-C& 533t

o] GAlste] 3 3

"H-NMR (400 MHz, 22232 .¢) 3 439 — 4.28

(m, 1H), 4.16 (s, 0.4H), 4.06 (5, 0.6H), 3.98 (dd, ./ = 10.0, 8.7 Hz, 0.6H), 3.86 (1, /= 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, 9H), 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
A7reth. ¥ES E}ES 50TAAA 15A1%F, 80ColAl 5A1ZF, 2 100TCoAl 19A17F &<t wuksiih,  whg
EF}ES 5% LiCl §9o 2 s|Mstam, AHES g oA 1E (x 2)2 FZ3I969. 771 &
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[0605]
[0606]

[0607]

[0608]
[0609]

[0610]

[0611]

[0612]

[0613]
[0614]

[0615]

omn
]

=31 10-2040007

ARG T, o9 7] BAL Foka, AR NasS0)AZ T, FEAAG. FRES FuZAH (10 g ZH)el
osl gelfoma] ok - o olAHlo|EE ALgste] AAlste]l HEE 38D FEFUL

TH-NMR (400 MHz, 22222 4) 3 4.16 (s, 0.4H), 4.06 (s, 0.6H), 3.61 (dd, J
= 12.2, 3.6 Hz, 0.6H), 3.51 (dd, J = 12.1, 3.2 Hz, 0.4H), 3.38 (dd. J = 9.4, 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, 0.4F0), 2.48 (d, J= 5.2 Hz, 1H), 1.82 — 1.57 (m, 4H), 1.46 (d, J = 3.0 Hz, OH), 1.42
(rn, 1HD), 1.28 (m, 0.6H), 1.27 — 1.23 (m, 0.4H).

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
A7verdch. Wkg EEES 0, B97] dholl 1.5A17 woF wuksiitt. EES AgolEE F odsla,

LOMS-ESE" (m/z)y: [MHH] AR, CoH N0 22718, 45 X): 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 wwtelel, Wk EES B2 34sta d

BN

9 ohlHCIE (x DE F2E ¥, FEEL 2 (x DR AHSL, 91, A% NaS0)A7IEL, 5417
Sed YRS FEHAT.

Z ZAFE (388 mg)S CHCl, (4 mL) 2 TjSaF & 4 N HCL (4 mL) = £3|A AT, 1.5A17F 3, F719] )%

F

2

Z 4N HCl (4 )& "7 etar, X 71
) FEEA7IAL, F kel 30 BF AXAIAT

—

Fol (10 ml) 5 & FFE 2 1,8-golH A F 2L u2~-7-4 (DBU) (1.06 mL, 7.088 mmol)<S 110C ZollA
sk, 0% &, EFES sFAYAL, FFES FHEU4 (40 g 2ol o) flHozA oE oA
I==N

HolE - 20% MeOH/lg o}Alg] o] Abgsto]l AAlete] shehe 38-G2 5k

Rl

TH-NMR (400 MHz, 222EE-d) 8 8.03 (5, 1H), 7.68 - 7.58 (m, 2H), 7.36 - 7.27 (m,
3H), 5.53 (4, J = 9.9 Hz, 1H), 5.11 (d, J = 9.9 Hz, 1H), 4.93 (s, 1H), 4.43 - 4.30 (m,
2HY, 389 (dd, J=12.2, 33 He, 1H), 3.73 ¢4, I =120 Hz, 1H), 359 (dd, J=11.9,33
Hz, 1H), 2.53 (d, J = 2.8 Hz, 1H), 1.87 - 1.67 (m, 4H), 1.55 (d, J = 10.0 Hz, 1H), 1.51 -
145 (m, [H), 138 (4, J = 7.1 Hz, 3H). LOMS-ESI® (ni): [M+H] AR,
CoaHosNaOs: 400,18, A& X): 409 2.

A 6

THF (3 mL) 2 MeOH (3 mL) % 3FE 38-G (232 mg, 0.568 mmol)e] TFES Ao ke 1
A

nL) S HA7pskgdeh. 1A &, 9E EFES 1N HCL (<3.1 nb)& F3A|7)3, A7),
(x )Y A sZAAYG. AFES IAF aoﬂ 30% FeF AXAZ T CHCl, (4ml) 2 DMF (4 ml) 5 % 2

FE, 2.4-vjZFe2wdoldl (86 mg, 0.601 mmol) % HATU (266 mg, 0.700 mmol)e] #EFNS 0Tol|A] uwksh
WAl N N-tjo] Az ooyl (DIPEA) (0.7 mL, 4.019 mmol)S H7}stgich. 458 & ZF719] 2 4-T|ZF S
Zuldoly (86 mg, 0.559 mmol), HATU (266 mg, 0.700 mmol), = N,N-tjoliAZ 2 Eolyl (DIPEA) (0.7 mL,

4.019 mmol)& AolA H7bskadth. 1.25A1F 5, E3F=S SFAIA T (LS A7, odd obA

HolER 8|A435lal, 5% LiCl (x 2)Z AA3IATE. T4 #8S dE o AHE (x DE FE&IF &, 7] &8
& getar, A (NaSOOA 71, HEAFY. ZAFES 824 (40 g Z3)ol 98] &3 ﬂzii o el o}
3.

AlH o] E -20%MeOH/ N E o} M H O] EE AM&-3lo] FAst s3E 38-HE F53H3itt.
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[0616]
[0617]

[0618]

[0619]

[0620]
[0621]

[0622]

[0623]

[0624]

SS=50ol 10-2040007

}H_
NMR (400 MHz, Z22XE-d) 35 1048 (1, = 6.0 Hz, 1H), 8.33 (5, IH), 7.62 - 7.51
(mn, 2HD), 7.40 - 7.27 {m, 4H), 6.87 - 6.75 (m, 2H), 5.39 (d, I = 10.0 Hz, 1H), 5.15(d. J =
10.0 He, 1H), 4.92 (s, 1H), 4.68 - 4.53 (m, 2H), 3.97 {dd, T = 12.5, 3.4 Hz, 1H), 3.77 (t,
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, Z22IX2.d)3-112.17(q, =76
Hz, 1F), -114.79 (g, J = 8.6 Hz, 1F). LCMS-EST (m/z): [M+H] A2,

C28HZ6FIN304: 506.19;, 45X 506.2.

oA 7

3}3tE 38-H (240 mg, 0.475 mmol)E TFA (3 mL) o] AL 302 FoF £3|A7]aL, &HS WA AT}
ARES T (40 g ZE)d g3 fHo=ZA CHLCl,-CHCl, & 20% MeOHE AF&3le] AA A, 5
e PAE IS 3/ & AFES MelN (<2 nl) FollA 0ColA 158 For dAzlAgstar, nAS o3}
atal, MeCNo & MHstgitt. =89 1AS 213 st AxAA 335 38 F5319).

AHRES FHFA)L, ZFES MeCN (<1 mL) D & (<1 nL) 9 719ste] AT, fAS AHs] Heo
2 WA te Bl zo A 158 Eob WZAAAHL. 1AS o, MeCNeZ AHsar, AF s AxAA
F7he] ghghE 38& S5

TH-NMR (400
MHz, Z22XE2-d)3 11.68 (s, 1H), 10.42 (s, 1H), 827 (s, 1H), 741 - 7.31 (m, 1H),
6.86 - 6.73 (m, 2H), 4.90 (d, J=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, ZREXE2-d)§-112.28 (m, 1F), -114.74 {m, 1F). LCMS-
EST' (m/z): [M+H] AR, CyHFN:O4 416,14 25214163,

31eE 39 2 409 A%
(2R,3S,5R, 13aS)-N-(2,4-T] &5 2 2l A )-8-8| =5 A]-3-# €D -7,9-1] £$4-2,3,4,5,7,9,13, 13a-S B3| =2~
2,5-dEl =T (1,2 :14,5] 9 A = [2,1-b] [1, 3] SAMAI A-10-7t 2 E ~olm| = 39 9 (25,3R,5S, 13aR)-N-(2,4-

Z20 2 Ad)-8-3| EFA-3-1 e -7 9-t]24-2,3,4,5,7,9,13,13a-SE} S| = 2-2 5-wEl = Y £ [1',2' :14,5]
) Z A =[2,1-b][1, 3] SAFA A -10-7F 2 & 2~o}u] = 40

H o O~ p )\
fhora, Hheord,
36 48
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[0625]
[0626]

[0627]

[0628]
[0629]

[0630]

[0631]

[0632]

SS=50ol 10-2040007

NHBoc NHBoc NH,

s Meli, CuCN [”? oy ga [f/\ 2

HL BF, GEqy el

H OH OH
(+ {+)
NH,
HOL_OH g 0 F
9 B L g,o\*{j/\N/\YJLN,A\ \
N gr"\] x OH "{ i \& N El
NN L {+f} - ,/l\( \0 - £
' o v H\g o
O 0L ¢ - 39-A
{+1-)
| 7% HPLC
H o H T T o
: DV/\?/YLQ/\’ S /\/ \E, \@\
{ . - I
LT Y e
Ho o 388
Mg, wgsr;\
o i 0 F
H o H ; C
h N S H i N S N /l\\v/ H [ P
W © F >§ i v 0 “ °F
VHO OH WO OH g

@A 1
A17E] Alobubel= (290 mg, 3.27 mmol)E 3.3 mL THF o] @EAI7|a, -78C=E WZAATE. teE oy
< MeLi®] 1.6M &< (4.1 mL, 6.56 mmol)& Z7}skar, Whg §NS A0 ® 247ke] 7|7be] HAA 7h2 =5
star, -78C= AYZA AT, tert-Fd (IR,3R,59)-6-SAM A EZ[3.1.0]14H-3-L 720l o] E (330 mg,
1.66 mmol)E 3.3 mL THFe o]ojA] AEFedstea g de@e]E (0.25 mL, 1.99 mmol)el #7}skar, 30
ol 2A -30CE 7%= s, -35C WA -25ColA] 1A3F 59t wRksgit,  ojolA], whg &S e
o Jbestal, ¥3h NH(FA)/NHL(FA) S EdE=2 AAsta, Et0Ac® FZ38kal, 942 AAskar, Mgso, 4
oA AFAZIa, oHsta, FFHFAZIAL, SGC (0-10% EtOH/DOCl <3 AAste] 2Av  tert-HE
(18,35,49)-3-3| =5 A 4~ P A F 2D 2nlr o] EE 53190}
.

NMR (400 MHz, S22 XE5-d) 3 5.16 (5, 1H), 3.98 (s, 1H), 3.74 (q, J = 4.3 Hz, 1H),

3.65 (q,.J=7.0 Hz, 1H), 2.23 (dt, J= 14.0, 7.0 Hz, 1H), 1.98 (dt, /= 13.3, 7.0 Hz, 1H),

1.89 — 1,79 (m, 1H), 1.58 — 1 .44 (m, 1H), 1.38 (s, 9H), 1.18 (t, /= 7.0 Hz, 1H), 0.91 (4,

J=7.0 Hz, 3H).

A 2

3 mL HCl/Y=AF (4M, 12 mmol)E 3 mL ©l=4F & A7 tert-F2 (1S,3S,49)-3-3| =3 A|4-HE A 23 E
Ft2nlH o] E (182 mg, 0.85 mmol)9] ol H7Fsidt)t. ®ES EFES A2ddA] 2A7F Bt wwkela, 35
A7), ERFdoz 23] Aol gate] Al (1S,25,45)-4-ob| m-2-v A FEZATE S F55AT

A 3

W 5-(2,4-0EFF2HA7IE20RU)-1-(2,2-H 3 EF A H)-3-H FA]-4-524-1,4-T 3| =27 g -2-7} 25
Ade]E (1-C, 310 mg, 0.75 mmol), EFAIWM] (1S,2S,4S)-4-0}1] =—2-] U\]%"i%ﬂ‘i% (115 mg, 0.76 mmol),
2 XS (232 mg, 1.68 mmol)<S 3.8 mL oFAMEYEZ/0.2 mL oA EXle] o], 90TolA 2A17F F<F
kgl & gb3 E3E-S DOMEE @4+ Atoldl Huista, A S DIMeR FEshar, Fd 7] S NMgSos ol
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[0633]

[0634]

[0635]

[0636]

[0637]
[0638]

[0639]

[0640]
[0641]
[0642]

[0643]

S=50ol 10-2040007

A AzA 7l oFskal, FFAI715L, SGC (0-10% EtOH/DCM) ol o8l gAlste] F3HA] 39-A5 F53kalct.

T 39-A (190 mg)E HF2=(lux) AEZ2-2 Zyl AolA 7|2 AAE HPLCIl 3] Sz do=zAM 9:1
ACN:MeOHE AHg3te] ®&lste] F7HAl 39-B (Al &8 ¥13) 2 40-A (M2 & FAA)E AL Yol dAATH3
FEl2 F5300tE. FHA 39-Be] A (X Agslel| o) Aol gAstEte] &%), 71 HPLC AF Azt
= 3.98% (2 AEZ2~-2 1C, 150 x 4.6 mm, 2 mL/¥ 9:1 ACN:MeOH). 3+ 40-A9] A5 (XA A7}
ola] A gAstete] gelw), 712 HPLC AF AlZF = 6.35% (52 AE22-2 1C, 150 x 4.6 mm, 2 mL/&
9:1 ACN:MeOH) .

@7 ba

BEU3bad4 (68 mg, 0.37 mmol)S 2 mL oMAMEYUER F F7H4 39-B (83 mg, 0.18 mmol)e] &Me] H7}

stk HbE EFES 50TelA 1A ¢ wkstal, 10% 574 HCIZ AHAAsiA71a, 4 2 gE==2dg
Abolell  Eulsla, 4 A4S tEFEREZdYuoer FEIt. @3 {7 S MeS0, Aol AFRAI7|AL,

osla, FEA7), Aevt A ARatEag s (0-10% EtOH/DCM) ol o8] A8t 3185 398 +5351510).

IH_
NMR (400 MHz, 222¥2-d) 5 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, } = 9.5, 4.1 Hz, 1H), 5.28 (, ] = 5.3 Hz,
1H), 4.63 (d, T = 5.9 Hz, 2H), 4.23 (d, J = 23.0 Hz, 2H), 3.99 (dd, T = 12.7, 9.5 Hz, 1H),
372 (q. 3= 7.0 Hz, 1H), 2.51 (dg, T = 13.7, 6.8, 6.1 Hz, 11, 2.15 (ddd, T = 14.7, 83,
2.3 Hz, 1H), 1.94 (d, § = 12.7 Hz, 1H), 1.77 (ddd, § = 12.7, 4.0, 2.9 Hz, 1H), 1.61 {dt, J
=146, 5.2 Hz, 2H), 124 (¢, J = 7.0 Hz, 1H), 1.09 (d, J = 7.2 Hz, 3H). LCMS-ESI"
(m/z): [MHH] ARER], CoaHpFoNaOs: 446,15, 2531 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}

stk HbE EFES 50TelA 1A & uRkstal, 10% 574 HCIZ AHAAsiA71a, 4 2 YE==2de
Abolell  Eufsla, 4 S tFERIZJYuoes FEIc. @3 {7 S MeS0, el AFRAI7|AL,

olFsla, wEA7|a, AyFt A ZRutEHT (0-10% EtOH/DCM) ] o)) AAste] 33FE 408 F53+9r).

H-
NMR (400 MHz, ZEEXE.4)3 1232 (s, 1H), 10.36 (s, 1H), 8.29 (s, 1H), 7.44 -
7.33 (m, 1H), 6.88 — 6.76 (m, 2H), 537 (dd, /= 9.5, 4.1 Hz, 1H), 5.28 (1, /= 5.3 Hz,
1H), 4.63 (d, /= 5.9 Hz, 2H), 4.23 (d, J = 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, /= 13.7, 6.8, 6.1 Hz, 1H), 2.15 (ddd, J = 14.7, 8.3,
2.3 Hz, 1H), 1.94 (d, J = 12.7 He, 1H), 1.77 (ddd, J = 12.7, 4.0, 2.9 Hz, 1H), 1.61 (dt, J
= 14.6, 5.2 Hez, 2H), 1.24 (t, J = 7.0 Hz, 1H), 1.09 (d, J = 7.2 Hz, 3H). LCMS-ESI
(m/zy: [MHH] ARER, CpHpFoNOs: 446,15, A5 K]0 446.2.

Ao 41
SHgHE 419 A=

(1R,4S,12aR)-7-3] =FA]-6,8-t] % 4-N-(2,4,6-E8| 2F 22w H)-1,2,3,4,6,8,12,12a-2E} 3| = 2-1,4-7 B} =
g x=[1,2-a:1",2'-d] ¥ &R -9-Ft 2 H oln| =
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[0644]

[0645]
[0646]

[0647]

[0648]
[0649]

[0650]

[0651]
[0652]

[0653]

omn
J
Jm
Qﬂ

10-2040007

H M
/TN J\ﬁéﬁj
LI
PR L D
o OH
41
HH G T
/\H “COOEL _LIBH, /\r—‘? A _MsCi_ ?ﬂ{.,,,,}OMS NaN Fw?u,/NS
TNB >\‘f~ ) Ty N, DMF N
H oc H Boc H Boc HON Boc
414 418 4-C 41D
01 OFEt .
H Xy | NaHEO;3 ~ P
Hy, PAIC ‘;'f'w/NHZ 0 OBn 38F E’ OFt
""" P N — ?\%
H Bog o HC H *r
o 3)DBU OBn
41-F
8]
H M i
KOH \L,}/\N&Lj\oﬁ HATU, DIEA N/l D\
H\FN\E{&/ o) 2,46 Q N, NP
¢ OBn izf};‘gii S Omn
415 P

0

=4

THF & 2.0 M LiBH, (7.5 mL, 15 mmol)E H7FsIsitt. AAE EFES A2 2127 &9 unkst &
oAl WZAAIZ| EAR A &, ES A3 Hubste] AH 279 e s &, 4 g
x D& F&3ta, 2719 #7] 285 & x DE Ak, Fsha, Ax (Na,S0)A 7]l =

s FHIEAA (120 ¢ Zd)el ol &ef oz 34t - EAS AR&Ste] AAlste] 41-BE 5313

e

LOMS-EST (m/z): [M-C4HotH]™ AR, CHUNOs: 172.10; A=) 171.95.

A 2

100-mL &< ®he Zk2=39 DM (20 mL) & W& 41-B (1.6 g, 7.05 mmol) % Ego&olwl (0.94 g
mmol) & AT wgkETd F2eol= (0.91 g, 8.0 mmol)E W& EFEC] Hulsldtk. olojA, W &3
B A2ddA 3’\17& EoF wWbkgItE. EES EA (100 mb) = 3Astal, & ()= AFEY. 74 28
< EA (02 FEska, #7] 285 d6tal, Adx NaS0)A7]aL, sFAAT. dFEs 319 S84 (
2%, =GR Aol e gHNomA 2 - EAZ AHEa AAlekd 4108 S5

LCI\/IS-ESI (1?1/’2): [MTH} 7“’8_'2], CJgH}ngN}Oﬁ 306,@%5‘]3(}6

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
mmol )& AT, oo, Whg ZFES 100TAA WA nwksielct.  Z3}ES EA (100 mL)2 43t
el

=]
2oz AFeAG. FA4 24S A (& FE5ta, 7] #8S dotar, 12 NaS0)A71aL, §FA ]Ziﬂr.
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[0654]
[0655]

[0656]

[0657]
[0658]

[0659]

[0660]

[0661]
[0662]

[0663]

[0664]

[0665]

[0666]
[0667]

[0668]

SS=50ol 10-2040007

gl B4l (120 ¢ 29, A=A Aol o8 §UNoRA AW - EAS AHgEte] FAste] 41-

LOMS- E;“bi (Hf/ ) E\/{ H} Zﬂ/ﬂ'i], Cw}’{ingNzO'ﬁ 2535 ’,"—-lé‘i]zst

EA (20 mL) 2 EtOH (20 mL) & ¥§E& 41-D (1.3 209 &% (N2 HAF)l Pd/C (130 mg)E H7FsSH.
S H, sholl 3AIZE &< whtslgint, E3}ES AEfolEE T3l ostal, qAHEE FAA SE 41-

LOMB-EST * (ﬂl’:’.’} E\\/I §;] 7-]])1‘_]_‘%] , Cj g}! ;gi*leO'/ 227. }ééi] L 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 FEHMUEEF (0.77 g, 9.2 mmol)E J% B3R H7tslodtt.
ojojA], Wk E3HES AoA WA wwksioith.  E£3ES EA (100 mb) 2 sAsta, & (2x)&2 A8

7z (NaS0) A 7] AL, o:'T}‘]Zir/]'. = AANE (2.4 9

LS B 38-F (1.6 g,
1

o & v 27F A glo] AF&EIT. LOMS-ESI (m/z): [MHH] Z1AER], CieHugFaN.Os: 556; 2123 556.

= wpeb ZFekade] 4 N HCL /UL F ool whgomREe X ANE (24.7 al) AL
oloA], whg: @%g AedA 17 B aaith. $HAN F al (30 A@21g 2
DBU (3.27 g, 21.5 mmol)E 1AIRF &k mykalwA 110C= 7Fdegivt. sFA &, < FHEU4
(120 g 2#) 1 o} %a Ao Bk - oel ofMEo|ES Algete] HAldle] 41FE F53IATT

LCMS- FSﬁ (m/‘) f_‘\v? }ﬂ Zﬂ}‘]'zl Cmf'i;g}“zNzOﬁ 4@9;@%‘7_‘]:409.

A 6

100-mL S+ Wl Zekx~Fol THF W22 41-F (0.5 g, 1.22 mmol)E& AATF. 1N
o
’o—

( ml.)
3 }o}‘”u} oJojA], REE 2

KOH (3.7 mL)& Wk§ &3&Ed #H7 S A20A A7 ot wkelgitE. 1 N HCI
(3.7 mL)& H7bste] WbE EFES AMESA7IAL, EH5AA dF-E9 77 &vlE AASIAL, EtOAc (2 XE F
3T, f7] S5 #eta, Ax (Na,S0)A 711, EFAIA 3FE 41-G8 F5318lt.

oA 7

100-mL B+ vhe Zgkago)] W& 41-G (0.14 g, 0.37 mmol), (2,4,6~-E8]ZF 2 2dd)weto}lwl (0.12 g,
0.73 mmol), N,N-Tjo]ixZ &g do}lml (DIPEA) (0.24 g, 1.84 mmol) 2 HATU (0.28 g, 0.74 mmol)E |-$-aL,
DCM (5 mL) ol &afrZlth. Whg TFES A2olA 247 &k wegivt. EFES FA (100 nL) = 3|4
skar, #3} NalCOs (2x), E3F NHCL (2x) 2 AHSFIL, NaS0, dellA A=Az, 50 5, = 245 4

g7t A oA 2 ARetEasd o5 A-EtOAcE AHEste] AAlste] SHEHE 41-HE F53H3IH.

]I

LOMS-ESI (/) [MHH] A=A, CiHoFNo050 524.5; A2 %]:524.5.

oA 8
50-mL T+t vpek Zgba=o] TFA (2 ml) = %%% 41-H (0.13 g, 0.25 mmol)ZE AP}, ¥Wke ZES 2L
oAl 30 FoF wHkSIIYE.  FHAIZ $, 2 E2E A A oA 2 A=2etEa I 93] EtOAc-

*= &
MeOHE AFE-8te] AAlste] shebd 418 F5330H.
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[0669]
[0670]

[0671]

[0672]

[0673]

[0674]
[0675]

[0676]

[0677]

[0678]

omn
J
Jm
Qﬂ

10-2040007

H-NMR (400 MHz,
222X E-d)511.6] (s, 1H), 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, } = 10.9 Hz, 1H), 3.93 - 3.58
(m, 2H), 2.67 (d, J = 3.1 Hz, 1H), 2.08 - 1.41 (m, 7H). YF-NMR (376 MHz,
Z22X2-0)8-109.22 (d, J = 11.6 Hz, IF), -111.04 - -112.79 (m, 2F). LCMS-EST"
(m/z): [MHHT AR, CpHyuFaNsOs: 434, 2531 434,

Ao 42
ShgHE 429 A=

(2R,5S,13aR)-8-3] =FA]-7,9-t] & 42-N-(2,4,6-ES| EF 22w #)-2,3,4,5,7,9,13,13a- % E} 5| =2-2, 5-H E} =
A E[1',2":4,5]9 A =[2,1-b][1,3] FAA A-10-Ft 2 H 2~oln| =

'“fi’“ o L

N/XH\OH NH,
[
0 &T,

il © @A 2
O

O £
H § (o] F
= H : H !
2 Fo : H |
y :/u OH ’ % ¥ j\ { =2
! ; H F F i § H H

1,4-t)3| =2y gd-3-7l 22 (3.15 g, 10 mmol)S H¥r<&¥EAE (0.195 mL, 3 mmol) o= Ag]s}ar,
o FAY. Hkg E3E 71\]
ok 75C=E A7tgsisly. o &

otHIEUE™ (36 nl) % OM]E/‘P (4 nl) F 1-(2,2-u5A ) -5-m FA|-6- (A5 A 721 ) -4~ %
5C
4

mlo

ok aghaba, WAE, -0CeIA 39 B mpstn, FiE zw
AN D 2 JEE F4 wAE Fas,

1 Fi
ﬂllo 01'”

A 2

A 125Ee F W& E3HE (20 mL, 4.9 mmol)S (1R,3S)-3-olu| A ZF2HES (0.809 g, 8 mmol)o] ©I
ZH242 AT, EFES oMHEYEL (16.8 L) E 345ta, ©HAE (0.553 g, 4 mmol) 2.2 A &|tar,
85CE 7Fgatth. 2A1F &, g EES 79 252 WA 7|, A mRkekdol, 0.2M HCl (50 mL) <
A7psla, Fwa G LS IR ave (2x150 mb)o®2 FE3aT. @3 f7] =S SAUEF A

[$)]
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[0679]
[0680]

[0681]

[0682]
[0683]

[0684]

[0685]
[0686]

[0687]

[0688]

[0689]

[0690]

SS=50dl 10-2040007

,\]7]1 ogpata, ure o @A A 1.49 go® B AZT. vIZzaueh: o 2y A4 A skso]

LCMS-EST (m/z): [MAH] AR, CisHipNaOgl 32111 45213213,

N

FA 42-A (0.225 g, 0.702 mmol) B (2,4,6-EFEF23d)Heteldl (0.125 g, 0.773 mmol)S oFAEY]
EY (4 nL) Tl #EA7]aL, NN-t]o]iz =z eoelr] (DIPEA) (0.183 mmol, 1.05 mmol)2= A 2|a}3ltt.
1 getolo] (T mEolu]v)-N N W& (3H-[1,2,3] E&]o} = 2[4, 5-b] 5] 2] ©1-3-21 & x| yr ko u] 35 SNAJZ=0 2
2¥o|E (HATU, 0.294 g, 0.774 mmol)E A7}5Act. 1.547F 3, % 6kS 3829 32 dio] ALL31Y

(]

s

LOMS-ESTT (m/2): [M+HT AR, CpoHy FaNsOs: 464,14, 25 X:464.2.

gul

4
ol @A & g E3HEol NgBr, (0.258 g, 1.40 mol)E H7Megth. whg ERES 50CAA 108 59
WHESEAL, 10% 54 HCIZ AdsiAl7]a, tE22veoe g 23] FE319

AL, elatelan, $HA7IL, At A AmviEads] (BoH/T
0.1% TFA /NAA T5H)E ALL51 AA SIS FITE 428 FE53519 )

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

YH-NMR (400 MHz, DMSO-ds) 8
12.43 (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=9.5, 4.1 Hz, 1H), 5.08 (s, TH), 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 = 120, 34 Hz, 1H). LCMS-ESIT (mz): [M+H] A=,
CorHoFsNyOs: 450.13; A5%]:450.2.

Aol 43

shgte 439 A=

(12aR)-N-((R)-1-(2,4-T) =5 0 2 5| d ) o] &l )-7-3| = ZE A]-6,8-T] 2 2-1.2.3.4.6,8,12, 12a- S E}3] = 21, 4-v] €}
Yy g|E(1,2-a:1",2'-d] ¥ A-9-7} 2 & 2ol =

H H Qo F
/e ’\N”\TL\N ~N
IV\‘T‘N X H &
’ 0 F

O OH
43

: *‘g N,\ﬁ
N

O O8n
43-4
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[0691]

[0692]

[0693]
[0694]

[0695]

[0696]
[0697]
[0698]

[0699]

[0700]

[0701]
[0702]

[0703]

[0704]

SS=50dl 10-2040007

oA 1
100-mL T vlet T~ Fo] v E 41-G (0.14 g, 0.37 mmol), (R)-1-(2,4-tjZF e 23 d)o|eo}lsl (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) Fol &aAIHTE. ¥R EFES A20A 2417 2t wRksith. ZFES EA (100 mb) = 31X 3},

o =

238} NallC0; (2x), ¥3F NILCI (2x)2 M AL, NaS0, AollA AZAAL, HE2A71 &, % 2218 A 24
Ao A ZE ARutE g g o5 FA-Et0AcE A&t AAste] FFIFE 43-AS S5

LC:\@S-—ESI{ (?ﬁ/ﬁ?): {k’f‘?‘H}; 7-1])1\1'5(] , ngH}ngNzOvi 520.. }é‘%i] 1520,

oA 2
50-mL T vt Zgka=o] TFA (2 ml) = ¥H$5 43-A (0.14 g, 0.27 mmol)E At w-e E3E5S A8
oAl 30 FQF wHESITE.  FHAIZ F AL Aglgt A oA 7 FulEade] 98] EtOAc-

2
MeOHE AR&ste] Akl Shghe 438 TSkl
TH-NMR (400 MHz,
222 ¥2-d) 5 11.65 (s, 1H), 10.57 (s, IH), 822 (s, 1H), 7.31 {m, 1H), 6.99 - 6.62 (m,
2HD), 5.64 - 532 (m, 1H), 4.90(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, Z2232.d)3§ -
113,09 (m, 1F), -115.01 (m, 1F). LOMS-EST™ (m4) [M+H] AR,
CorHopoFaNaOs: 430, A5 2): 430,

A Ao 44

313 449 Az

(13a9)-8-3]| == A]-7,9-1) & 2-N-(2,3,4-Ed|ZEF 229 A)-2,3,4,5,7,9,13, 13a-ZE} 3| = 2-2 5-v| g} =3 ] =
[1',2":4,5]9 A %=[2,1-b][1,3] A A A-10-7} 2 & »olu| =

NS0 S

o)
E\mi Lol

Ho o OH F
44

3}3+E 15-B (40 mg, 0.12 mmol)ZS 1 mL oFHNEYUEZ> xola, 2,3, 4-Ef)ZFo=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 st wwksk ¥ LCMS A3t sgtE 15-Be] €hxsh AR 9 FIHA 44-A9 FAAS S U

W ERRE T4 9AS FYsa

AV

A 2
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[0705]

[0706]
[0707]
[0708]

[0709]

[0710]

[0711]
[0712]

[0713]

[0714]

[0715]

SS=50ol 10-2040007

Z Wk goel MgBr, (63 mg, 0.34 mol)E #H7bskelch. WHE EFES 50TolA 143 F9F
L, 10% 4 HCIZ AHsiA 7)o, 4 2 gEz 2 Alolo] Rujala, £4 A4S tFzadecs 3
Aok e 7 S NgSo, Moﬂﬁ AxA7]3L, o3star, HFA7]13, HPLC (ACN/H:0, 0.1% TFA 712 A
el o8l BFE 442 AA s
"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 (q, J = 9.2 Hz, 1H), 7.16 (g, J = 8.5 Hz, 1H), 5.42 (dd,
J=9.5, 4.0 Hz, 1H), 5.08 (s, 1H), 4.76 — 4.47 (m, 4H), 4.01 (dd, J = 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-ES1”
(m/zy [MAHT ARER, CoHoFaN3Os: 450.13,4 3R] 450.2.

AAldl 45

33E 459 Az

(13a8)-8-3| EZA]-7,9-1] & 4-N-(2,4,6-E ZF A)-2,3,4,5,7,9,13,13a-2E}3| = 2-2 5-w =T 2 =
[1',2":4,5]9 24 x=[2,1-b][1,3] LAFA|A-10- } } 1=

A 1

3}3tE 15-B (38 mg, 0.12 mmol)E 1 mL ofAIEYEZ >oja, 2.4 6-EZZFe2wldold (34 mg, 0.21
mmol), HATU (50 mg, 0.13 mmol), N,N-tjo]AZZHo|go}lvl (DIPEA) (23 mg, 0.18 mmol) o & A glslar, A&
ol Al 2A17F HoF wEre I LCMS ©A1Ete] 3ebE 15-Be) fhAE An 9 E7hx] 45-A¢9 PAS wHE U T}
e EFER 55 S FHE0
oA 2

Z WS 8-oBo] MgBr, (55 mg, 0.30 mmol)E 718ttt Wkg EFES 50TCoA 147 &<
I, 10% 54 HCIZ AMA A 7)a, 4 2D g =29 ek Alolo] Bujsla, 54 AL tF==yeo=
Ak, 3 7] AL MgS0, Aol AZA7| A, A3Eta, FEAF)3, HPLC (ACN/H,0, 0.1% TFA 7§12

ol ol Aol shekE 458 FHSFAT.

.%__
A
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[0716]
[0717]
[0718]

[0719]

[0720]

[0721]
[0722]

[0723]

[0724]

[0725]

[0726]

[0727]

SS=50ol 10-2040007

TH-NMR (400 MHz, DMSO-ds) 8 12.37 (s,

THD), 1037 = 10.25 (m, 1H), 8.37 (s, V), 7.14 (1, J = 8.7 Hz, 2H), 5.37 (dd, /= 9.5, 4.0

Hz, 1H), 5.02 (3, 1H), 4.66 — 4.40 (m, 4H), 3.95 (dd, /= 12.8, 9.6 Hz, 1H), 1.87 (s, 4H),

T7(d, J=11.9 Hz, 1H), 1.50 (dt, J = 11.8, 3.2 Hz, 1H). LOMS-ESI (nz): [M+H]
AR, CoubioFaN3O5: 450.13; 25 : 4502,

shehE 469 A=

(13aS)-N-(2,6-t] ZF 2 2 A )-8-3| =FA|-7,9-U] 2 4-2.3,4,5,7,9,13,13a-ZE} 3| = 2-2 5-wel ey g = [1',
2':4,5]19 g X =[2,1-b][1, 3] 2A A B-10-7+ EE- »o}m| =

ﬂDi

HOH

: \(\N/\

k'\/ N A
Ho oH

46

Xf“?ﬂ " = Y
_MgBr, @k \J:\

3}3HE 15-B (38 mg, 0.12 mmol)E 1 mL olMEYEZ] Zola, 2 6-tZF =z Aol (19 mg, 0.14 mmol),
HATU (56 mg, 0.15 mmol), N,N-tjo]AXZ2Ho|Eo}ql (DIPEA) (20 mg, 0.15 mmol)So 2 X &3d}ar, A4 90

kgl 0 LCOMS #415ke] ShgtE A9 &hAs AR FIHA 46-A9] FAAS WU, WS E£3E
S F3433 .

oAl 1

% ¥h& &l NgBr, (50 mg, 0.27 mmol)E FH7Fatct. REg E}ES 50ColA 1A3F 52t
al, 10% 74 HC1Z A3k 7]ar, 4 2 gZF2ave Alojo Eujsta, #4 45 tFzzvgoes
Ack. & F7] AL MgS0, Aol AE:AFIa, oJF}ela, FFA|7)a, HPLC (ACN/H0, 0.1% TFA 7NZ A
el olal AAlste] SHHE 462 533

YH-NMR (400 MHz, DMSO-ds) 8 12.37 (s,
1H), 10.33 — 10.26 (m, 1H), 8.37 (s, 1H), 7.39 — 7.29 (m, 1H), 7.05 (t, /= 7.9 Hz, 2H),
5.37{(dd, J = 9.5, 4.1 Hz, 1FD, 5.02 (s, 1H), 4.66 — 4.45 (m, 4H), 3.95 (dd, J = 12.7, 9.6
Hz, 1H), 1.87 (s, 4H), 1.77 (d, J = 12.0 Hz, 1H), 1.50 (dt, J =122, 3.5 Hz, 1H).
LOCMS-EST (m/z): [IMH+H]T AR, CoHaoFaN2O5: 432.14; A=]:432,

AAdl 47
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[0728]

[0729]

[0730]

[0731]
[0732]

[0733]

[0734]
[0735]

[0736]

[0737]
[0738]

[0739]

[0740]

SS=50ol 10-2040007

shetE 479 Az

(1R,4S,12aR)-N-(2,4-T] =2 0 2l 4)-7-3] == A|-6,8-1] £ 2-1,2,3,4,6,8,12, 12a-S E} 6] =2 -1, 4-H| E} 2T 3]
2 2[1,2-a:1", 2" -d] ¥ #XI-9-7t 2 H 2ofu| =

8]
M H
LN
SN H
N Xy o
A o F
O OH
47
HH i
P NS OH HATU DEA %/\N ~ /\(‘j\
]
H T‘-”N\ﬂ/\ O 24 gEFe zyidely %/ w/\/l
O OBn O OBn
416 a7-8

A 1

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) 2 HATU (0.93 g, 2.44 mmol)E DCM (10 mL) Z°] LA AT}, HFE ZIES
Ao A 217 Bk mulalgity.  EIES FA (100 mL)Z 3A)skar, 3238} NaHCO; (2x), ¥3F NHClL (2x)Z A

Aakal, NS0, Aold AZAZT. FHA F, £ BAL A A gelAd 2 amvieadsd o @
A-EtOACE AMgdle] AAstY] 3R 47-AS SS5Eu).

p

LOCMS-ESE (m/zy: [MAH]L AR, CisHioFoN205: 506,22 2] 506.

A 2

50-mL <t Wkt EekzaAe] TFA (6 nl) & WHEE 47-A (0.5 g, 0.99 mmol)E ATk, W& EFES AL
A 30 Eob wubekglth.  FHAZ F, 2 2dS Ayt A A 2 amvtEadvlel o8] EtOAc-
MeOHE AF&3to] FAlste] 3h3tE 478 F53k30

"H NMR (400 MHz,
222X E-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, I = 3.1 Hz, 1H), 2.00 - 1.40 (m,
8H). UF NMR (376 MHz, 2223 2-d)}5-112.31(d, J =80 Hz, IF),-11477(d, I =
8.4 Hz, 1F). LCMS-EST (m4) [M+H] AR, CuHFN:Os 416 A&

416.

A Ao 48
3}3HE 489 Az

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

_71_



[0741]

[0742]
[0743]

[0744]
[0745]
[0746]

[0747]

[0748]

[0749]
[0750]

[0751]

F
| R
/ F
48
M OH G E
H COSE
2z H H /\\\\\ /J\
% iiﬁ\ fkf SeAs
j\N S 4 OH ———= H\( o ZTF
] OH
48-& 48-B 48
48-BE A Ao 55014 55-He} GAFSHA 55-AS 48-AR X|3+&lo] A|xs Q. 3IAE 48

£ 38 ol 7]Al| wkek o] 38-BE 48-BE A halo] Alxste] shFHE 488 F5IIIT.

TH-NMR (400 MHz, Z=2=238.
d) & 11.79 (s, 1H), 1044 (m, 1H), 8.33 (s, 1H), 7.42 = 7.31 {m, 1H), 6.86 - 6.74 {m,
2H), 4.74 (s, 1H), 4.63 (d, J = 5.8 Hz, 2H), 4.19 (m, 1H), 4.07 -
1H), 1.92 — 1.68 (m, 6H). "F NMR (376 MHz, 22X Z-d)3-112.3 (m, 1F), -114.8

(/7 H; )F J\ O_; 116.14.; }JZ‘-Z]

4.03 (m, 2H), 2.83 (s,

(m, 1F). LCMS-ESE (m/7z) [M+H] A=A,

416.07.

3}HE 499 Az
(2S,5R,13aS)-8-3| =FHA]-7,9-T] & &~-N-((3-(EY &

=22 5-HE =g =[1',2":4,5]9 A x=[2,1-b][1,3] A A A-10-7} 2 & »oln| =
§ }
H o H (“ CFs
/‘\N/i N/W
) H
N N
Nhan
Ho oM
49
o O H A Q CFs & O H O G
z = AN
YUNTSYTTOH A ATy, TN AY\
N SN + f N X
N O N o)
N H V TH
0 O O O
15-8 48-8
H . H 9 ¢Fa
igBr, ?O%AWﬁf“AT\
---------------------- - H
N R o Nz
"
O OH 4
A 1

3}3E 15-B (44 mg, 0.14 mmol)E 1 mL oMAIEYEH =ola, (3-(EfZE
(38 mg, 0.18 mmol, HCl &), HATU (69 mg, O. 18 mmol), N,N-tjo]

mmol) &2 A g]star, A-o|A 1A|F <t wuksk § LOMS #415te] 3slstE 15-Bo] &Hdd 4Ax ¥

_72_
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10-2040007

2ol 38ell A 55}

SE}g)

FezrE)ygd-2-d) v gto}w
Az Fogolyl (DIPEA) (0.07 mL, 0.40

F7HAl 49-



[0752]

[0753]

[0754]
[0755]
[0756]

[0757]

[0758]

[0759]
[0760]

[0761]

SS=50ol 10-2040007

A9l FAS WU, W ERRE F4 9AS SIS

oA 2

ol wAe % Wk gdof MgBr, (51 mg, 0.28 mmol)E H7FsFth. ¥+ EFES 50TCol|A 908 St wwh
skaL, 10% 4 HCIE AMAsIN 713, 4 2 yZE 2 g Alold] Bujsti, 4 AL UIE2veoz &
shleh.  §et frl S MgS0, AelA HEAZIA, AFsta, sFAI7)AL, wWEE] o]o] tdE dHEZ= o

"H-NMR (400 MHz, DM30-dg) & 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,.F = 7.7, 5.2 He, 1H), 5.43 (dd, J = 9.5, 4.0 Hz, 1H), 5.08 (5, 1H), 4.86 — 4.80
(m, 2H), 4.67 (dd, J = 12.9, 4.0 Hz, 1H), 4.59 (s, 1H), 4.02 (dd, /= 12.6, 9.8 Hz, 1H),
193 (s, 4H), 1.82 (d, J = 12.1 Hz, 1H), 1.60 — 1.52 (m, 1H). LCMS-ESE (m/2):
[MAHT" AR, CuHENLOs: 465.14; A= 465.2.

i

Ao 50 € 51
33E 50 2 519 A%

N-(2,4-HEF e =2H%)-9- O]CEA] -8,10-t1%4-2,3,5,6,8,10,14, 14da-SE}3| =22, 6-WEF =T 2 = [1',2" 14,
51384 %=[2,1-b][1,6,3]t] A2 A -11-7F 2 & 2o} = 50 2 51

O F
H o I
veseaclE g I O,
/ i ! i H
{ X" Y o 7 5& ,‘\
O7 H o OH

CH
58 51
OH
HO_OH C o
I A - i H
o £ o)
T\ /u’ : V)\NHP O\tif’\ /\‘
N’i NN (¥ 3 \l N =
A f — e P
/O\'?/‘\\f/ o "ls £ N
3 & ' o”
~ 1.8 (*”
| 717 src
Pic g
o] F
T O P H  H
SR ‘S ;\/\/ﬁ
H
(N SN Fp \\,i\;g,\i\nf\ o NN
e’ i :
07 H o o suB CHO6 o sa
/Mgarz MgBré\
. 9 i H o H i 1
’: \//‘\N/i !\.‘/\)\) O\I\rz\f/\N/\x\/’\ﬁ/\EJi
(}(‘* NNg W \i\f“‘)\(\\o -
O7 H G OH H © OH
50 51
@A 1

W 5-(2,4-0FF2HA7IE20IRU)-1-(2,2-H 3 EF A E)-3-H HA|-4-K2-1,4-T 3| =27 g -2-F} 2 &
Ade]lE (1-C, 392 mg, 0.95 mmol) (AAld 87), =hAn] A]2-5-olu g E&s] =2-20-9&-3-2 (WO
2012/145569 (Bennett, B. L. et al.), 2012 4€¥€ 209 &=<9) (112 mg, 0.95 mmol), = EHAMZE (134 mg,

pul
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[0762]

[0763]

[0764]

[0765]

[0767]

[0768]

[0769]

[0770]
[0771]
[0772]

[0773]

EE2538 10-2040007
0.97 mmol)< 3.8 nL oFHEVEZ/0.2 mL ofHEAL mola, 90TCoA 908 =<t wwkslk & wk-g-
DCMI} 4= Aol Euistal, $A4 A4S DOMeZ FEFshal, 3 §7] A4S MgS0, AolA HxA]7]a,
oJ3tslar, FFHA 71, SGC (0-10% EtOH/DCM) el ]3] AAste] F7HA] 50-AS 45313 T).

A 2

~

F7HAl 50-A (40 mg)E 71Z29 IC Z9 oA 7]E SFCell & Sl ozA 2UA o)isteta F 10% DIFE
Abgale] Bgsle] F7hA] 50-B (A1 &8 =) 2 51-A (A2 &9 H3)E AN AAERE} dHYE F5
shalvk.  FIHAl 50-Be] A (WHe] Ad) gAstE), 718 HPLC AR AlIRF = 11.48% (7

4.6 mm, 1 mL/¥ MeOH). F3HA] 51-A¢] 21 (w]x]9] A SJAstsh), 71€ HPLC AlF AlIRF = 14.35% (718
2 1C, 150 x 4.6 mm, 1 mL/& MeOH).

@7 3a

BE3buad4 (12 mg, 0.06 mmo B (10.5 mg, 0.02 mmol, ®|#]2] At}
fAsteh) o] gl Hrbepoivt. W EFES 50C 17F 9k mgkslar, 10% 524 HCIZ 2Hd8ha)7)a

T4 9 HIREAE Alelo] Rujsta, 4 A4S gFRaduor FEET. Fe 71 A4S NgSo, el 1
al, oj#star, FFHA71aL, HPLC (ACN/H0, 0.1% TFA 7H&Al ol 2&) AAlste] 33%E 508 +5

1o
~
=]
c
o
EY
i
o L
o Im
— ﬂJE
o
ol
)
2
l
o

i

_1

N

AxA]7

s

TH-NMR (400 MHz, ZEEIE.4)5 1047 (¢ J =
5.8 Hz, 1H), 842 (s, 1H), 7.35 (q. J = 8.6, 8.2 Hz, 1H), 6.81 (q, J = 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), 3.9% (dd, J = 12.4, 10.2 Hz, 1H), 3.88 (1, J = 11.§ Hz, 2H), 2.27 (dt, J =
13.3, 3.1 Hz, 1H), 2.15 — 2.06 (m, 1H). LCMS-ESI' (m/2): [M+H] A%,
CorHaoFsN:0: 448.40; A 2] 448 2.

*

oA 3b

BE3bd4 (13 mg, 0.07 mmo (13.2 mg, 0.03 mmol, "|X¢] At
fAsteh) o] gefel H7bstArk. WS ERFES 50T 1ARE S9F wnkstar, 10% 24 HCI= 48] 7]an
T4 B USRI Atolo] Fufsta, 4 A4S "I REMToR FEE3T. e {71 S NgS0, el 1
AzAN 7|3, ostar, FFA7]a, HPLC (AN/H0, 0.1% TFA ZAZA ol o AAste s 518 5
aH3ict.

1o
—
=]
c
o°
By
i
i
(m
u
ofy
ofy
)
M
(@)
>—A
D>

_1

TH-NMR (400 MHz, S22XS-0) 5 1047 (1, J =
5.8 Hz, 1H), 842 (s, 1H), 7.35 (g, J = 8.6, 8.2 Hz, 1H), 681 (q, / = 8.7, 8.0 Hz, 2H),
641 (dd, J = 10.0, 3.6 Hz, 1H), 4.79 (s, 1H), 4.65 (s, 2H), 4.36 — 426 {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] A4z,
CoHaoFaN204: 448,40, 25 2] : 448 2.

A A 52
ahetE 529 Ax

(2S,5R,13aS)-N-(2-A| S 2 L2 ZA|- F0 2 A )-8-3| EEA]-7,9-1] 2 4-2,3,4,5,7,9,13,13a-S E} B =2 -
2,5~ =g =[1',2":4,5] A =[2,1-b][1, 3] SAMA T-10-F} 2 E 2olH| =
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[0774]

[0775]
[0776]

[0777]

[0778]
[0779]

[0780]

[0781]
[0782]

[0783]

10-2040007

omn
J
Jm
Qﬂ

NCY&\\. SRt et NCD\ L!HEHé HzNﬁO\
i /E

gmo 0= el

7
Ho ol
15-B H2-8

@
o) F

A 1

20 mL YA F A ZFRI23E (1.9 g, 29 mmol)2] £9S 80 nl U3Al F FAIJUEFS 0T &9 (
= 60% AN 1.04 g, 26 mmol)oll H7psigich.  wk 3

ZYEH (3.48 g, 25 mmol)& =54 H7iskar, wke- =

SNS HAeow YAA7)aL, old olMH | ER s|Asta, &= 23] Y 034?1 Zﬂ Hlﬂoh Mg504 JOM
ZA71a, oFsta, Aejgk A gellA sEAZT. degt A A2eE#T (0-10% Et0Ac/ bl o3 A
Asto] 2-AEFRIZIN-4-ZFQE _&L}E%% T533

m (o
)
e
19
>
fo
o
il
)
rfo
ﬂ
H
S
QL
o
[N}
.3
T 0
I
4u
to

(= o

R oo & o

TH-NMR (400 MHz, 22X 23 7.52(dd, J=
8.6, 6.2 Hz, 1H), 7.05 (dd, J = 10.5, 2.3 Hz, TH), 6.73 (1d, /= 8.2, 2.3 Hz, 1H), 3.87 -
3.76 (m, 1H), 0.87 (m, 4H).

T FastdFrEaEe] 0T dgd (1M, 15 ml, 15 mmol)oll 14 nL TloE oHZE F 2-AEFEZEZA|-4-
LEHNZYUEZHS H7I8Ith. WS S99 3AIF B wukslal, Ao = AA3] 7kstal, 0CE A
713, F719] THF % $4324FuEgE 8 nl (1M, 8 mmol)ES H7}eli, F7F= 908 F<QF mukslolv).
KeN N

0.9 mL &, 0.9 mL 15% NaOH(sy), 2 2.7 nL 29 x4 Hrto] o8] AAs S, s&
2 PFaAs AdgfolEE S ofstar, MgS0, AolA HAERAZA, FFAA TS =
ZAN-A-ZF 2P E 5, & BH2A o).

"H-NMR (400 MHz,
ZRRIE-J)87.17 - 7.08 (m, 1H), 6.96 (dd, /= 10.9, 2.4 Hz, 1H), 6.61 (td, J=8.3,
5 Hz, 1H), 3.78 — 3.66 (m, 3H}, 0.89 — 0.72 (i, 4H).

by

A 3

3}stE 15-B (46 mg, 0.14 mmol)E 1 nL OVHEHE%@] =Zo|al, 2-A|EFEIEEZAN-4-ZF o 2l FoelTl (32
mg, 0.18 mmol), HATU (62 mg, 0.16 mmol), N N-tjo]iZzeldotrl (DIPEA) (0.04 mL, 0.22 mmol) 22 A2
shar, A-2ollA 2A17F Feb mykek o LCM —Er/lm} 3H3tE 15-Bo] sk Ax 9 FHA| 52-A9] FAHS W
oJ
PN

A, wE EgER ¥5 %74]—2— s}

_75_



[0784]

[0785]

[0786]

[0787]
[0788]

[0789]

[0790]

[0791]
[0792]

[0793]

[0794]

[0795]

S=50ol 10-2040007

L ]
ok, sk f7) S MgS0, AollA AZA|7|a, oJFstar, wEA)7)aL, HPL

—~
=
(@]
=
<
="
O
O
=
=
=
3
=
N
-
i3
2
1%

H-NMR (400 MHz, DMSO-ds) § 12.44 (s,
1H), 1021 (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, 1F), 5.07 (s, 1F), 4.66
(dd, J = 12.8, 4.1 Hz, 1H), 4.58 (s, 1H), 434 (dd, J = 5.6, 2.4 Hz, 2F), 4.04 - 3.91 (m,
2H3, 1.92 (s, 4H), 1.82(d, /= 11.9 Hz, 1H), 1.55 (dt, J= 12.4, 3.5 Hz, 1F), 0.80 {q. / =
6.3, 5.7 Hz, 2H), 0.72 (q. 7 = 6.0, 4.9 Hz, 2H). LCMS-ESI” (m/2): [IM+H]™ A2,
CoaHsFNSOg: 470.17; A 22:470.1.

A A4 53
33tE 539 A%

(2R,5S,13aR)N-(2-A| F R X2 ZA4-ZFQ 2l & )-8-3| == A]-7 9-U]=2%-2,3,4,5,7,9,13,13a-Z E} 3| = 2~
2,5-wEt e g =[1",2" 14, 5] &R =[2,1-b -10-7}2 8 ~o}m| =

=
@
Jo
>~
>
2
e

HoH i
[ ?‘O\%/\NA\\T/ g ! SN
MN \\T/&‘\‘O O F
T HGS oM A
53

oAl 1

3l3tE 42-A (46 mg, 0.14 mmol)E 1 mL oMHEYEH] Zoja, 2-AFEZIZEZAN-4-ZF o 2w Zolyl (33
mgOlSmMLHMU%lM,QMmmD,MWﬂﬂiEi%ﬂ%@ﬂ(M%M(QMmL024mMMﬁiﬂﬂ

slar, AolA 2AI17F FoF wukel & LOMS #A5te] SFsHE 42-A9] ehAS AR P F3hA| 53-A9] AL g
YTt W EFERZ & dAE FYsIGT
A 2

I 12 A |
Aok gE {71 A NgSo, %Oﬂ*i Az 1 b—, O%Lohl, EHA7] AL

—~
=
(@)
Z
~
jmn]
S
O
O
—
=
H
3
=
N
=
()
2
o
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[0796]
[0797]
[0798]

[0799]

[0800]

[0801]
[0802]

[0803]

[0804]
[0805]

[0806]

1HD), 10.21 (1, J = 5.8 Hz, 1H), 8.41 (s, 1H), 7.22 -
Hz, 1HD), 6.72 (td, J = 8.5, 2.5 Hz, 1H), 5.42 (dd, J =
(s, 1H), 4.34 (dd, J = 5.6, 2.4 Hz, 2H), 4.04 - 3

(dd, J =
2H), 1.92 (s, 4H), 1.82 (d, J =

12.8, 4.1 He, 1H), 4.58

119 Hz, 1H), 1.55(dt, J =

SS=50ol 10-2040007

"H-NMR (400 MHz, DMSO-ds) & 12.44 (s,
735 {m, 1H), 7.12 (dd, J=11.2,2.5
9.6, 4.1 Hz, 1H), 5.07 (s, 1H), 4.66
91 {m,
12.4,3.5 Hz, 1H), 0.80 (q, J =

6.3, 5.7 Hz, 2H), 0.72 (q, J = 6.0, 4.9 Hz, 2H). LCMS-ESI" (m/z): [M+H] AR,

CoaHysFN:Og:

Ao 54
3}etE 549 Ax

(2R,585)-N-((S)-1-(2,4-" &%
2,3,4,5,7,9,13,13a-=E}8| =2-2 5~ E} =3 2] = |

294d)-2,2,2-EgZF Q2 €)-8 l

47017, 25 4:470.1.

FA1-7,9-1] & -

1',2":4, 51981 %= [2,1-b][1, 3] S A A H-10-7} 2 B »oln] =

o FLF . o o FLF
< ] Y ; P N
00 T VU YOS e
N\f/ \{/\\O ] A L
& 8 g o o a
& Q. ¥ ~
844 54-8
o PdF
MgBr, PEo N N O
T
ACN \ ;;/NY’%( ol L
O GH F
54

50-mL S B
2,2,2-E8| &

= HATU (0.036 g, 0.09 mmol)=
EtOAc (50 mL) ol AEshA71aL, E3} NaHCO; (2x),

Al71aL,

o [}
,J—E?E]Ti

LOMS-ESIT  (n/2):

A 2

50-ml &< ®be

(0.03 g, 0.15mmol)<= | AT},

1N &4t (0.5 mL)& #H7}stglct.
EYUEZH:E 0.1% TFA) ) o) AA|sle] 3=

A& HPLC A (30-70% Al

S#2=F9 DM (2 ml) F ¥HSE 54-A (0.02 g, 0.06 mmol),
Fo 2ol (0.019 g, 0.09 mmol), N,N-Tjo]

[MAHT

Eepado] oA EYEY

(9)-1-(2,4-ZF 229 d)-
Xz g golyl (DIPEA) (0.048 g, 0.38 mmol)
wyHksider, WS ERES E
.l_ﬁ‘ NH4C = /H]Zi 0}'_1—1, Na2504 /Ko]'

7y AZutE e s @A-Et0AcE AHE3te] A sk

ke z—zﬂ-ﬂ_g /\lgoﬂ/ﬂ 11\] 7F Eo}

A5k,

ol A=A

A7t A el

A=A, (:118}{;9FZ‘N3()73 51 4; }éé‘i] 1514,

(2 ml) & WSE 54-B (0.03 g, 0.058 mmol) ¥ B EWIsnlaulg:
e 38 50CE 7FEstgtt. 102 &, vk 382 0CE Wzha 7|2
olojA], RES EFES MeOH (2 nL)E 8|A3I5TE. A7t & = 54
54 TFA Qo =K FE9T.

o .
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'H-NMR (400 MHz, 222¥2.d4)511.28(d, J=9.4 Hz, 1H), 8.39 (s, 1H),
7.54 (q, 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), 429 (dd, I = 13.1, 4.0 Hz, 1¥), 4.05 (dd, J = 12.9, 9.3 Hz, 1H), 2.39 - 1.94
(m, 4H), 1.86 (t, T = 10.5 Hz, TH), 1.60 (dt, J = 12.6, 3.4 Hz, 1H). "F-NMR (376 Mz,
222%2.d)5-7530(t, 7= 6.8 Hz, 3 F), -108.33 (dd, J = 8.6, 6.3 Hz, 1F), -111.56 - -
113.23 (m, 1 F). LOMS-EST (n/2): [M+H] AR, CoHaoFoNOs: 500.; A= X

[0807] 500.

[0808] A Aldl 55

[0809] 3}3tE 559 Ax

[0810] (1R, 4S,12a8)-7-3| =2 A]-6,8-T] & 2-N-(2,4,6-E& ZF= o 21 4)-1,2,3,4,6,8,12, 12a-

Oy g =[1,2-a:1",2'-d] ¥ A -9-F} 2 E 2oln| =

55
[0811]
® ©
g iy
1) Ha, PAOH)/C %\ . KaTOs, P
e AN __.§x1§£__f__ua&k__
. £ CO5E r.t., BHAY /,C ,fwght
#
558 55-C
¢
L
HOH )
n-Buld, THF Val N) #5%,4h /"\\N.) HOL g, P{OH)/C f»x\/mn HC
780c, 50 A TR LA Lo T T
00,5t COLH COH
55-D 55-E 55.F
Boe,0 ~ Y coH BH,-DMS L
e SN T I f
NaOH, G4 L1 A {"\OH
r.t, ¥ N‘ ~Boe THF : N
55.G 554
" K o} F
T"‘T/\N \\/U\Fg
B i
AN \[N o F F
o OH
[0812] 5
[0813] A 1
[0814] Hy #97] &2 EtOH (400 mL) % 3+gH% 55-A (40.60 g, 150 mmol) 2 Pd(OH)./C (12 g)9 EFES A-2oA
WAl wRkerdth, kg E9ES o ¥sbar, HCI/EtOH (400 m)E AH@etdth, EFES A-20A] 243 5
AEAT. W EFES A FTE 5582 F5e%00, o2 5 dAd A4l glo] AR
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[0815]
[0816]

[0817]

[0818]

[0819]

[0820]

[0821]

[0822]

[0823]

[0824]
[0825]

[0826]

[0827]
[0828]

[0829]

SS=50ol 10-2040007

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

CHsCN (1 L) = 3}3E& 55-B (92.25 g, 0.45 mol) ¥ K,CO; (186.30 g, 1.35 mol)e] |Mo] 0CoA wlza B=
ulo]= (76.50 g, 0.45 mol)E H7IsIitt. EF=S A2oA WA wRkegith.  7hE =
FA713, RES A7 A FdA A2utEa I o8] AASte] s3E 55-C8 53

oA 3
THE (400 mL) & Tjo]aEzdobwl (50 g, 0.50 mol)e] EF=ell n-BulLi (200 mL, 0.50 mol)E -78TlAM N,
971 skl A7bskivk. 0.5A41%F &, Wk ERES 20CE 7hekar, 0.541%F Fob wnkaigitt. ERES
-78C=2 W¥ZA71aL, THF (600 mL) Z 3H§HE 55-C (64.75 g, 0.25 mol)e &N N, ¥917] stoll H7iskdct.

AAZE FQt wmbslal, 3 NHCL o= ARt EFES BtOAc® FE3L, f7] T2 9
2 AL, NS0, Aol AZRAFAL, olwEla, EE2AAT. FRES Augl A Ao AmvlE 1y
o8] AFAsle 8gE 55-D8 533,

ot

Eiy

o

oA 4

4N HCI (1.30 L) = 3}gtE 55-D (129.50 g 0.50 mol) ] EFES 447+ HoF dFalgtt. EIES A7
ot JZFES HPLCO 93l AAlste] s3tE 55-EE F53F3T.

oA 5

Hy #9171 32l EtOH (400 mL) & $}3= 55-E (47 g, 176 mmol) Z PA(0H)./C (9 g)9] EFES A-2dA] WA

wwkshgity, Wk T EEANA SghE 55-FE 5sslen, olE 55 dlel AAl §lo] A-e-st

=
H=

ot
o

YH-NMR (400 MHz, CDCLy) 8 4.22 (s, 1H),
4.06 (s, 1H), 2.08-2.95 (d, /= 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 = 92 Hz, 2H), 1.49 (s, 1H). LCMS-EST" (m/~): [M+H]
AR, CHpNOy: 1421, A5 1421,

A 6

o)Ak (120 mL) = 3} 55-F (29.20 g, 165 mmol) @ 2N NaOH €<% (330 mL, 0.66 mol)e] Z3 &9

0
A Boc,0 (39.60 g, 181 mmol)E H7}slth. Wk %%L%% Ao A WAl wRksity. £3ES 3N HClS
ARg3to] pH=5~60.% Ak, DIMOE FE3UTE. 7] T8 Na,SO, ollAl dxA7]1aL, o3stal, sHAA
55-G& F53FTt.
TH-NMR (400
MHz, CDCL) 6 4.40 (s, 1H), 4.26 (s, 1H), 2.89 (s, 1H), 1.76-1.74 {5, 1H), 1.69-1.59 (m,
4Hy, 150 (s, 1H), 147 (s, 9H). LCMS-EST (m/Z) [M+Na] A=A,
CoHigNNaQ4: 2641, 253 :264.1.

oA 7

0CZ YZAZl THF (10 ml) & 3}3E 55-G (500 mg, 2.07 mmol)e] E3FEo BH,-DMS THF ZHE (THF & 2N,

8.23 mmol, 4.1 mL)<S 3] Hrlskich. 71A7F 2ASAT. UF 255 ZUHHES Y oust 8 Hdx

oS BASGY. WSES W) Ao JIHES k. LC/MSol oshd dF Euk Bdo] ol
S 25 0C= ¥

aL, F7Fel 2 ml BH-DMS THF 2&S H7hstal, EfES F7h=2 3ARF st ankd b2, whg
Q.

]
0
5 BUHYs] B9L 55T Mo ngag
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[0830] oA 8

[0831]

ot
]
e
&
e

AN 410 AR wkel o], 41-BE 55-HE X $hsle] Al xshe] gE 558 53kl

"H-NMR (400 MHz, DMSO-d6) 8 11.81 (s,

H), 1040 (t, = 5.8 Hz, 1H), 8.39 (s, 1H), 7.19 (t, J = 8.6 Hz, 2H), 4.59 — 4.48 (m,

4FD), 4.16 (¢, T =122 Hz, 1H), 4.03 (d, T = 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) 8 -109.3 (m, 1F), -112.5
m, IF). LOMS-ESE (m/a): [M+H] AR, O HpF N0y 43413 2SR

[0832] 434.32.

[0833] A 56

[0834] 332 569 Az

[0835] (1R,2S,4R, 12aR)-2-ZF @ Z-7-3| 2] -6,8-T] & 2-N-(2,4,6-E| ZF 0 2wl d)-1,2,3,4,6,8,12, 122~ E}3]

c2-1 4-dgler g E[1,2-a:1",2'-d] FJ FR-9-7) 2 B~ o} =

" N’ ¥ : i
o |
NL_ A AN
LY Y o F F
G OH
56
[0836]
H H ]
gi\r,,g/\cogwm 9-BBN HO»’%:{V\CGQMe RSiCI RSEO@’%’/\C%M& 1) H, PAiC
Ny T - NG e N B
i i i i \r"a 2) Bocy 0,
\?’ Ph Ph RSi = TBDFS ; B 2
55-A 56-8 56-G
Ho Hoo
RSEO/QW?( OMe  LiEH, RS‘O/@*A\( OH 1) Tz, RSEO/@\T..%/ NH,
e \?,N, . , > N
Boc i Boc 23 NH,NH, ! Boc
56-D 88-E 56.F
Q
O /“\C,:.
EtO._Ay, o
o © RSO
1) O OBn NaHCQ, : §?_»H f\N/\IJJ\OEt 1} KOH
2) HC ,,é/ ."‘N\ﬁ/i\\( O 2) HATU, DIEA,
3)DBU B3 den 2.4,6-F 58BN,
56-G
R8I0~ H H ) gz\ /“\ /*«
{ \s”\/lm & ;\DBAT (\/}_N /L\I H 1
;5 N *\\[AC F/\//'\ yoa / i
I A O OBn
56-H 564
FH
{g“‘f N J\ TEA /{—J/’\ \/;E /\/R)\L
-+ -—a»
/2)"' \ﬂ/\ 1)\ N F
A s uBn C’ OH
564 58
[0837]
[0838] A 1
[0839] HEZSZ2FT (65 ml) 5 56-A (5 g, 19.43 mmol)9] €N W =xolA WZAIZIEA 0.5 M 9-BeH|AIZ=
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[0840]
[0841]

[0842]

[0843]
[0844]

[0845]

[0846]
[0847]

[0848]
[0849]

[0850]

[0851]
[0852]

[0853]

[0854]

SS=50dl 10-2040007

[3.3.1]x% (48.58 ml)S A7l Wg TFES Aoz 7F23gul. 18A17 &, WgES 0CE Y7t
A 712, oM F2ABUESR (34 ml) @ 728t (9.34 ml, 97.15 mmol)9] EFES A1l 0ToA 24
ot wHkslgit.  EFES EtOAcE FAsla, BE= A3}

U, WSS ALOR AL, 1N B
A RS BOACE FFS, 471 PHS AE NaS0)AY L, EEAAT. AREE A 29 2

2ol 9] (50-70% EtOAc/EAH) ol <& AAlste] 56-B (3.05 g, 57%)F 5383t}
LOMS-ESE On/z): [MHH] A1REA], CoHNOs: 27534, 45 X):276.122.
oA 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) % oJn|t}E (1.08 g, 15.8 mmol)S 7}t 18A17F ¥, EFES E2 3]4]3}a, EtOAc (2
x)2 F&3, F7] B8-S Feka, 1R Na,S0)A713L, FHAIAT. IFES A7 248 A=2vE

(10-20% EtOAc/&2b)ell 28] AFAste] 56-C (2.6 g, 96.1%)S 53131},
LOMS-ESE (n/z): [M+H] AR, CouHawNOsSi: 513.74; 25 %]: 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
Veta, s w2 AXoA 50 atmollA] 20417 Zob Qe AT, AgolEZ Ea ouls & Ao|a=
EtOHZ AlHsta, o#ES F st s5AAT. AFES des (26 nl) 2 oFAEA (3 ml, 52.4 mmol)
Zof] £8)A7]aL, 10% PAOH/C (0.52 g, 3.7 mmol)Z HA3txm, F=2 Ao 50 atmoll A 20417+ E9F AERA
At AgfolEZ Ea ouslil, Ao EtOHE A sti, dHES AT st 3 AZAA = dHsH
AAAE (2.07g, 79.4%)& S5}

LOMS-ESIT (m/2): [M+HT AR, CogbaNOsSI: 409,59, 22 3]: 410,485,

THE (20 ml) & % IHE (2 g, 4.88 mmol) Z H-tert-5-2 H7tE2HYO|E 97% (2.14 g, 9.79 mmol)ol] N,N-
ol A2 Hoelolwl (DIPEA) (2.14 ml, 12.27 mmol)S H7}etth. 20417 &, we E3ES B
slAska, EtOAC ()= FEsta, 279 f71 B¥8& B2 AMFEsz, ki, 1x (NaSo A7),

FEAAT. AHFES A7 29 FEetEady (10-20% EtOAc/3Ab)el o) AAlste] 56-D (2.13 g,
86.14%) 5 533t

LOMS-EsT {(m/z) [M+H}‘ ARLR], CoHyNO:Si 523,74, A5 X]:523.922.

oA 4

, 4.06 mmol)2] &N WA wHksAA THF 5 2.0 M LiBH, (4.07 mDE #
] L%, ks ERES dE olAHo|ER 345
3, AAE] B2 AHFsr. 29 AL BEsta, 54 & O|ER U] F=EE3TE. 2719
71 288 B2 Mdsta, Feka, Ax NaSopA71, sFAHY. IARES A8y 29 A2vtEawy
(20-40% EOAc/ Aol ol&] A A|sle] 56-E (1.59 g, 81.3%)E 4~53F3ct.

LOCMS-EST (m/z): [MHH] AGER], CpHaoNOLSI: 481.7; 22 ] : 482.337.

oA 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] TIES HlFoA] WZAAHTE. T ]iE 29 ol IIEEAHE, 95% (1.46 ml, 7.42 mmol)E
7hstith. olo)A, EFES Aoz 7F23lal, 20A%F FoF wRkEIIY. 2 &, dkg E3ES

7

= =
AFES JdH= = Al7]a, WA %ﬂv\] 7131, 1.5A1%F <F uwkelgivk.  RAE s, &

S FEAAY, FHES AFEIF ZE a2etEadT (10-30% EtOAc/ 2B ol ol AAste] B
o =

& (1.86 g, 92.8%)%

EFE (19 ml) & R3H olvx 3}3HE 56-F (1.85 g, 3.03 mmol) % =&} +3+% (0.6 ml, 12.39 mmo
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[0855]

[0856]

[0857]

[0858]
[0859]

[0860]

[0861]

[0862]
[0863]

[0864]

[0865]

[0866]

S=50dl 10-2040007

Do €HL 70CAA 2A1ZF & Wk, g EFES WEolA WzkA7Ia, CHZ (10 m)E H7Fs
i, EES 308 e vttt FA4E TAE AqHsta, AHES JF st vF A2AAT
A 6

2 (15 mL) 2 EtOH (15 mL) = % ojv|x= 3}3E 56-F (991 mg, 2.06 mmol), 33FE 38-F (A4 38) (714
mg, 2.06 mmol) 2 NaHCO; (347 mg, 4.12 mmol)9] ZEIES 2077 ot wwkslPch, Hhe ZES A 3

FEA71AL, JFFES F9 EtOAc Afoldl &Hisidct. 4 F [ e I
(NaoSO A 71aL, EE=AATH. ZFE (1.5 902 CHCl, (5 ml) o &3|A17]3, t]LAF & 4N HCl (18.6 mL)&

A7rsklth. 1.5AIRE F-, Estes w5 A2AYAL, EFAd ¥R, A skl AxAZ

EZe (25 ml) & & FFE (1.38 g) 2D DBU (1.4 ml, 9.38 mmol)E 110TCA] wrke}gTE, 358 = =3
S A7, ARES HEgt 29 A2etEaHg (5-15% MeOH/EtOAc)ell <lsll A A|ste] 56-G (450 mg,
72.3%)E 53T

LOMS-ESE (n/z): IM+H] AR, CsoHuaNOs8i: 662 .85; A S 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 #A7kskdch. 30% ¥, v EFES IN HCIE F34A17]3, EtOAc (2x)& 53
Zﬂi (N82504)/‘]7]ﬂ %%/‘]ﬁq’

gEz2vgk (5 ml) Z FAFE (850 mg), 2,4,6-ETEFo2ul@olyl (248 mg, 1.54 mmol) % HATU (662
mg, 1.74 mmol)e] FEFANSE A Lor] wHtelHA N N-tjo]AZ 2o Eolyl (DIPEA) (1.63 ml, 9.37 mmol)<
A7bskg k. 1ARE 3 F7he] 2. 4.6-vjEF e =W dolwl (32 mg, 0.2 mmol), HATU (153 mg, 0.4 mmol) =
N,N-Tlo] &~ 2heeolyl (DIPEA) (0.12 ml, 0.67 mmol)S #H7lalgich. 30% %, E3ES B2 34350,
EtOAc (3x)2 F&3ata, Fet f7] 4 Zﬂi (Na,SO) A 7151, FFA 73, JFRES A7 29 Z2rtEay

3] (50-75% EtOAc/ &bl &l gAlste] 56-H (919 mg, 88.23%)E5 F53Ftt.

LOMS-ESET (n/s): [M+H] AR, CaHaFN0s8i 777.9; 45 X): 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 AH7slgit. AAE EFEES Lo 308 sk mutssiyt, Wk EdES AF 3

A S
of FFAI7IL, THES EtOAcE M3k, B2 AHstaL, ARAZIAL (Na,S0y), FFAI711L, FRes A7t

Z+e g EwtEaHy (50-75% EtOAc/ 3 Akl o]o]A 5% MeOH/EtOAc)ol ol& AA|stFet. AAE =2 (248 ng,
0.46 mmol)& -78CE WZAZ tyZEZ=2dE (2 nl) o L{IA7|HA v doln| w3} EFZTFQdlol=
(0.07 mL, 0.55 mmol)E ZA7}sla, RWE-SES Aoz 7k23la, 1AZF &9 Rkt HESES W EolA
WZkA1 7], 23 NallCO, 0.2 AR 3skar, 2719 S Eesta, £8d 74 £38& (HCLE FE3%Y. 2719
71 +8S Foha, AE:AFI (NaS0), FFAIHT. FRES AP Z¥E A=2aEIHS (1%

MeOH/EtOAc) ol 2]l “d#l13te] 56-J (75 mg) (LCMS—ESI+ (m/z): [M+H]+ AAEA], CoslasFaN30s 0 541.49; ASA]:

542.320) 2 56-1 (30 mg) (LOMS-EST™ (m/z): [M+H] Z12FA], CogHoFNoOy: 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 wulsli, fdS 34
Ak, Z™FELS I HPLC (AT Y (Gemini), 15914 43% ACN/H0 + 0.1% TFA)o <3 AAlsle] 3= 562 5
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[0867]
[0868]
[0869]

[0870]

[0871]

[0872]
[0873]

[0874]

[0875]
[0876]

SS=50ol 10-2040007

TH-NMR (400 MHz, DMSO-d6) § 10.67 (s, 1H), 7.80
(s, 1D, 7.17 (&, T = R.6 Hz, 2H), 5.45 — 5.18 (m, 1H), 470 - 4.39 (m, 3H), 423 (d, J =
11.5 Hz, 1H), 4.11 - 3.85 (m, 2H), 2.85 (dd, 1 = 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) 8 -74.20 (m), -
106.95 — -116.45 (m), -190.65 — -194.54 (m).

A A4 57
33tE 579 A%

(1R,4R,12aR)-2,2-T| Z £ Q 2-7-3]| =2 1]-6,8-T] & 2-N-(2,4,6-E&ZF o 2l A)-1,2,3,4,6,8,12,12a-2E} 3]
c2-1 4-dgler g E[1,2-a:1",2' -d] FJ FR-9-7) 2 B ~o}m| =

Fo b o F
it
_ LRl
J/H N\(l\‘(”\‘o F7NF N
O OH

87
w QO
o] H F H F H R
. A EPAN . PN e e A )‘\ X
O TJf COMe  DWP E,.i” COMe  Dsst %\,%‘ COpMe  LiBH, F/}.%N OMe
¥ "Boc ’\‘Bo:: \?' ‘Boo % Bao
57-8 57.8 57-C 5740
@]
G’ﬁ Rt
- EtO ’ O
P F“r’\ P
4)::%0]1:]: F \E»Jr NH, ® O OBp NahCO, ¥ OBt KoM
...................... ; ———0
2} NHNHo, N‘Boc ZYHO »é
31DBU O f\:gn
57.E 57-F
F O F IS
F S Feyf H
Y HATU, DIEA, o
Z& Ty J:\ OH  2.4,6FB0NH, g» ~N Iﬁ\ﬁf\/\ A
—— AN X 3 e
//Eg \Y e /4 ) :\W)\\( O r_/\\,//\
2 OBn O OBn
57.G 57H
FF F

(4.53 g, 10.69 mmol)S oje] HR o7 Hriaba, HJ%
A7 e o8] AASt, AAES o3, NaS,0:¢ =

e wRHE o, 23F NallCoye H7bstar, 4 52 (LL2 FEsu. &8 771 298 dx (NasS0

S AYy 28 mazalEas (30-50% EtOAc/F2b) o] ol3] AAste] 57-B

LOMS-ESYT 2y [M+H] AR, CiaHpoNOs: 26929, 85 X]:269.722.

A 2
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[0877]

[0878]
[0879]

[0880]

[0881]
[0882]

[0883]

[0884]
[0885]

[0886]

[0887]

[0888]
[0889]

[0890]

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}eta, ¥HEES Ao 7 7esla, 1847 FoF wutelih. HkS-ES 1
Zoll A WzZEA 713, E3F NaHCO, o2 A 3star, 2719 A4S ®esta, wad 4 238 (HCLE FE3%

2789 f71 ®E8e b, Ax NaS0)AI71aL, sFARY. IRes A7t 25 a=vEag9] (20-50%
EtOAc/ 3ol o8& AAste] 57-C (518 mg, 95.39%) S F~5313iTt.
TH-NMR (400 MHz, 222X 2.d)54.43 (s, 1H), 436 - 427 (m,
1H), 4.22 (s, 1H), 3.75 (5, 3H), 2.95 (¢, T=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 wwkelglth, 1§, whg EFES oY olAHER A3}

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

of 7] e ERE A, ki, dF (NaSoAIZIL, FFAZT. AFES A 29 a=2nE 1Y
5.

3] (20-40% EtOAc/&E2b)oll )& AA|ste] 57-D (724 mg, 85.67%)E 5319},

TH-NMR (400 MHz, SE2X2 -d)§4.30 — 3.48 (m, 5H), 2.75 -
2.56 (m, 1H), 2.24 — 1.90 (m, 3H), 1.86 - 1.65 (m, 1H), 1.47 (s, 9H).

A 4

THF (45 m

1) = 57-D (720 mg, 2.74 mmol), TEoIW|= (402 mg, 2.73 mmol) % EgHIE~A (1.61 g, 6.15
mmo )«l s 22 m

S WA YZAAHY. golAX =z olxuIlEEAoE, 95% (1. I, 6.19 mmoDE
EPES Moo e, 2047 B muadt. 1 ¥, 0g ERES $EHA7L

Fol $A713, WReIA WA, 1543 B ket wAlE

A A)

ok
u

AiEe olH oIt F, o3k
< FFAAT. ARES A 29 ARvEI Y (40-60% EtOAc/Fab)el s gAste] Leou= F7}
5 (1.07 g, 99.7%) 5 TS5t

LOMS-ESE (m/z); [M+H] AIRER], CaoHonFoN,Oyr 392 .4, 25 %]:393.204

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 70CelA 2AZF &<F wsdty,  Hbg E3ES WROA WZhAIZIaL, oHE (10 ml)E H7MSdY. &
FES 30 FoF wEkesit.  ¥AE AAE AqFeta, AHES AF S w5 AXA|A X 57-EE 53
S
A 5

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

6}

S B39 EtOAc Aleldll #uietqltt. 4 55 EtOAc® AFEstaL, §g 7] 58 dx (NaS0) A 713z,

SAAY. IARE (1.5 @& CHLL, (7 mL) Sl &3A71aL, YAk F 4N HCL (26.9 mL)S H7Fsiick. 1.5
AZE % ERES w5 A7, A 357, AF st AxAHEY. %4 (25 nl) F &= %
5 1.3 g) 2 DBU (2 ml, 13.4 mmol)E 110TeolA wykstodrt. 37 &, Z3ES A7 Z S

= ( sl
A7t 27l A2etEaT] (5-15% MeOH/EtOAc) el o3 A

LOCMS-EST’ (m/2): [MAHT AR, CoHpFaNLOs: 444.43; 25 2]:445 280,

oA 6
MeOH (7 ml) 2 THF (7 ml) & 3}3E 57-F (426 mg, 0.96 mmol)e] ZEIJES Aol wrksbAA IM KOH
(5.06 m)E H7telgitt. 308 F, ¥ EFES IN HCIZE F3MA7]a, EtOAc (2x) & FZsta, 33k 77 +
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[0891]

[0892]

[0893]
[0894]

[0895]

[0896]
[0897]
[0898]

[0899]

[0900]

[0901]
[0902]

[0903]

SS=50ol 10-2040007

gZFz2dE (3 ml) 5 F AFE 57-6G (189 mg), 2,4,6~Ef)ZFo=Zd Aol (95 mg, 0.59 mmol) 2 HATU
S ol A wWFSFHA] N N-t]o]Aaxz 2 ool (DIPEA) (0.59 ml, 3.4 mmo

(276 mg, 0.73 mmol)e] NS AL
DS #H7bskck. 1213E % S3E S B2 FX3ta, Et0Ac )2 FEIAY. T3 §7] A4S Az

LOMS-EST" (m4z) [MAHT AR, CoaHoaFsNa(y: 559.48; A232):560.24.

g, 0.27 mmol)E TFA (2 mL) <ol &a|A)7]a2, A0 108 E¢F wwtdlar, g98 55
Wﬂﬂr. %&%%% Ak HPLC (MM Y, 15904 60% ACN/H.0 + 0.1% TFA)ol ¢Jaf AAlste] 3tatE 57 (85 mg,

67.5%)& 53k

LCMS-ESE (m/4z)y: [M+H] ARA,
CoyH 6FsN3Oy: 469.36; A5 2):470.229. "H-NMR (400 MHz, DMSO-dq) & 10.41 (1, J =
5.6 Hz, 1H), 8.20 (s, 1H), 7.12 {(t, J = 8.7 Hz, 2H), 4.79 (s, 1H), 4.48 (m, 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). F NMR (376 MHz, DMSO-de) § -69.88 | -71.77 , -74.09 , -88.33
(dd, J = 222.6,23.8 Hz), -109.15 — -109.60 (m), -110.04 , -112.44 (+, J = 7.6 Hz).

A Al 58

3I3HE 589 Az

(IR,4R,12aR)-N-(3-F 2 2-2 4-U]ZF 22l 4)-2 2-tZF 2 2-7-3| == A]-6,8-U]=42-1,2,3,4,6,8,12,12a-
SES| 21, 4-wE e 9 g E[1,2-a: 1", 2" -d] 9 g F-9-7F 2 8 Aot =

£F el F
\'34/\ NN N
N
O OH
58
2 N 0 F
, P o HATU, DigA, .
\N oy O 5-Cl2 AF,BnNH, NN S
; ; Ny Ho £
Ay o “F
O OB!" 57.6 O 0OBn 58-A
F F y o F
)r[ ey ,i\\/(:l
N '\ P
b 1/\
OH
58
A 1

gFzade (3 ml) = & AFE 57-6G (120 mg), 3-FE2,2.4-t)ZF 2oyl (67 mg, 0.38 mmol) 2
HATU (175 mg, 0.46 mmol)9] HAE NS 2204 wHksHAA N N-t]jo]Ax 2o eolyl (DIPEA) (0.38 ml, 0.28
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SS=50ol 10-2040007

(

mol)& A7tk 1AZF ¥, EFES =2 IAstaL, Et0Ac Bx)E FEFI, Fe f7] S Az
(Na,S0) A 713L, B3EA] A 58-AS 5314t}
[0904] LOCMS-ESE (w4 [M+HT AR, CosHnCIF N0, 575.94;, A5 X]:576.394.
[0905] A 2
[0906] 3}3HE 58-A (166 mg)E TFA (2 mL) ol &alA7]a, A&oA 102 5 witsta, §98 FFAHAL. F
E& 4 HPLC (AWY, 15014 70% ACN/H0 + 0.1% TFA)Ol <}&) AAste] 31 57 (60 mg, 42.8%)& 53}
9k,
LCMS-EST (m/4zy [M+H] AR, CHsCIFEN:O,
485.82; A& 486.135. 'H-NMR (400 MHz, DMSG-d6) 6 10.77 (t, J = 6.0 Hz, 1H),
777 (s, 1H), 7.28 (m, 28, 4.77 (s, 1H), 4.64 — 4.40 (m, 2H), 427 (d, ] = 9.1 Hz, 1H),
393 {m, 2H), 295 (d, J = 5.8 Hz, 1H}, 2.51 (s, 1H), 2.42 - 2,17 (m, 1H)}, 2.14 - 1.89
{m, 2H), 1.77 {m, 1H). YE.NMR {376 MHz, DMSO-ds) § -87.63 , -88.23 | -108.67 , -
10927, -11642 (1, /=70 Hz), -11848 (d, /=78 Hz).
[0907] 09.27,-116.42 (1, ./ 3 Hzy, 118,48 (d, & Hz)
[0908] A Ao 59
[0909] 3EE 599 Ax
[0910] (IR,2R,4R,12aR)-2-ZF Q0 2-7-3| E 2 A]-6,8-T] & A2-N-(2,4,6-ET| ZF o 2w A)-1,2,3,4,6,8,12, 12a-=E}3|
c2-1,4-Wet=g 98 E[1,2-a:1",2' -d] Y 2 R-9-71 22 2oln| =
F
H O OH
5
[0911] i
O H CPH RSIO
\{ b cosme NaBHy \T_i/\conve HO %’\CO Me REICH TJ/ COMe
N.B . \VN TN N, T > \r"’
oo Boc e RSi = TRDPS
ST ' 574
Q 53-C
o"\\/J ~OEt
=10 e
RSIO RSIO \/\/ o)
LilHy, \,—i/\OH 1) Tehojm]=, %‘/\\HZ 1) U UBH NahCQ3
K&«N Bos 2 Nogoe 2 HOH
59.0 59 3yLBU
R3IO O RSiQ O 5
s o e A HAN«YJ’\NYQ. Diew |
AN-N_ A A 2}HATU, DIEA, /)ﬁ“N /\A H /J\ 2) Dast
& Q 2,4,6-F2BnNH; AT 0 RO
T0 oBn 0 OBn 5.
F
N»’\ /Jj\ - L/\ ,\. AN -§
/\r Y ﬁfo T ,%N\, :L N L
59-H ' OH
58
[0912]
[0913] A 1
[0914] HERE (35 mL) ¥ 57-B (1.9 g, 7.06 mmol)®] &AE& 0Tl uwteldlA FhseAUHEF (667 mg, 17.64
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[0915]
[0916]

[0917]

[0918]
[0919]

[0920]

[0921]
[0922]

[0923]

[0924]
[0925]

[0926]
[0927]

[0928]

mmol) & =4 H7bstar, AAHE ETFES HA20A 30% St uwkelth. whE EdtES WEA Wd7bA7]
i, =& Arhstel AlAsta, s5AZT. ARES =3 EtOAc Ateldl ettt 4 S8 EtOAcE AF
sk, @3 7] S8 AR NaSo)A7IaL, sFAZY.  Jies Aoy 28 Azvieaeds) (30-60%

EtOAc/3N i)l oJ&ll AASFe] 59-A (1.49 g)& F53} .

TH-NMR (400 MHz, 222X 2-d) 3 4.57 (s, 1H), 4.52 — 442 (mn, 2H), 4.28
(s, 1HD), 4.14 (s, 1HD), 3.72 (d, T = 2.1 Hz, 3H), 2.74 (s, 1H), 2.08 — 1.87 (m, 2H), 1.43
(d, J=123.1 Hz, 10F) 2 57-A (96 mg): "H-NMR (400 MHz, 22232 -d) 5 4.65 —
4.40 (m, 2H), 434 — 4.02 (m, 1H), 3.73 d, T = 2.3 Hz, 3H), 2.74 (t, J = 5.3 Hz, 1H),
2.12 - 1.55 (m, 3H), 1.52 — 1.1& (m, 11FD).

oA 2

mL

N N-tjH e EEolu= (5 ml) 3 59-A (686 mg, 2.53 mmol)9] &N tert-FEIFEZ2ua|dAd& (0.723 nl,
2.78 mmol) 2 oJw|t}E (516 mg, 7.56 mmol)S FH7FSFATE.  18AIZF ¥, EFES ER 8Astal, EtOAc (2
x)2 FE83, F7] B8-S Foha, 1R Na,S0)A713L, FHAIAT. IFES A7 248 A=2vE

(10-20% EtOAc/&ib) el &3] A A3t 59-CE F53F3T.

LOCMS-ESTT () [M+H] AR, CupoHywNOsSi 509.71, 25 2): 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
WY, WS E3ES oY ofAlHoER 3|4
H 5 BES oY ofMEoER FE3I9 . 27
(NagS0 A 71, sFAAT. JFFRES AE7 29 a=zveEay

5] (20-40% EtOAc/32H)ol o3 AAste] 59-DE =39t}

LOCMS-EST (m/z): [M+H]" AR, CogHlaoNQ,Si: 481.7; 521 482,741,

A 4

THF (50 ml) < 59-D (963 mg, 2.0
mol)e] EFEe Yol W27,
sl el £iEe Ao

mmol), ZEo|U|= (482 mg, 3.28 mmol) % EZHIEAA (1.18 g, 4.49

A2 olZyItERAYlE, 95% (0.89 mL, 4.52 mmol)E
20A1ZF BoF mukegitt, 1 & W ERES FHAVA
1 BZA 75, 1.6A%F SoF kel 1 F, uAE o Fsha,
=

GeEE BHAAL. BREE AU 29 AReHETAR) (1006 BOA/Aol Sl A el
BhEe FEat

LOCMS-ESTT (m/z) [M+H] AR, CigHeN,0581 610.81; 2= %]:611.935,

et (12 ml) T ZEon|= HEI1E (1.2 g, 1.97 mmol) 2 3=83 $3}= (0.4 ml, 8.03 mmol)2] &S
70CAA 2A17F &<t WAk, BbS EFES WA YZA7Ia, SHEZ (10 mD)E H7bsta, E3Es
304 st wksiitt. @AW nAE ofFstal, oARES IF st w5 AX2AA 59-EE 58T

LOMS-EST' On/2): [MHHT AR, CosHgoNo0:Si: 480.71; A= %]: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, whg EES JF stol FFA7]a, 3

FE5 =7 EtOAc Atolel &#dfistitt. 4 S5 EtOAcE AFEFti, 3 77 5 1dx (NaSop A7) 1L
=
o
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[0929]

[0930]
[0931]

[0932]
[0933]

[0934]

[0935]
[0936]

[0937]
[0938]

[0939]

[0940]
[0941]

[0942]

SS=50ol 10-2040007

S CHCly (4 mL) Foll &8A171aL, &4k 5 4N HCL (15.6 mL)S H7bskodeh.  1.5A1%F &,

LOCMS-ESYT" (m/s)y: [M+H] AIRER, CauHusNyO781: 708.91, 851 709.782.

E24d (20 ml) F X AFE (1.09 mg) ¥ DBU (1.17 ml, 7.8 mmol)E 110TCelA mwralgct. 358 3 &3t
EE 557, ARES HAEg 29 220EaY T (5—15% MeOH/EtOAc) ol ¢J3] AAlste] 59-F& F551%)
=

LOMS-ESIT (m/2): [MHAH] AR, CoHoN-OsSi: 662.85; A5 663.67
oA 6
MeOH (10 ml) % THF (10 ml) % 59-F (680 mg, 1.03 mmol)9¢] EES ALo|x wwalHAA 1M KOH (5.42 m

DE H7 eyl 308 3, ¥kS EFES IN HCIE F3FA]7]3, EtOAc (2x)& F&3t1, 338t §7] 222S
Az (Nap,S0) A 7138, &FAF T

LOMS-EST (m/z): [M+ HT AR, CarHsaMNa06Si: 634.79; A& %] 635.466.

gZE2HE (6 ml) 5 = AFE (650 mg), 2,4,6-E8ZEF 2wl Fold (214 mg, 1.33 mmol) 2 HATU (623
mg, 1.64 mmol)9] HEFNS Ao nukshH A N N-tjo]AXzHodoll (DIPEA) (1.34 ml, 7.68 mmol)2
A7 ekl 217 & EZEES EE FAsta, EtOAc )R FEstxn, I H S Ax
(Na,SON A 7131, EZA 7|3, AFES Ag7t 28 F=2ntE 89 (50-75% EtOAc/3Ah) 6l o3 A Aste] 59-G

v

= A= T =]
& 533

LOMS-ESL (m/z): [MAH] AR, CaallaFsNaOsSi 777.9; A=) 778.566.

oA 7

THF (10 ml) % 59-G (648 mg, 0.83 mmol)2] &NS WA wHtstAA THF & 1.0 M HEHFEIELE =F
2oz (0.83 m)E AHristz, AAE EFES AoA 308 FoF wHkedY. F7ie] THF 5 1.0 M HE
gREd Ry ZFogol= (0.1 m)E FH7FEATE. 308 F, e EES AF o sFA7 L, ARES
EtOAcZ FAsta, B2 MFsta, 7Ax (Na,S0OA 713, & g =

FA713L, Zi=s Ak 29 ARvtEIHgY] (5%
A

MeOH/EtOAc) ol olaf AAEAtE. vZ22He (3 ml) T FFE (290 mg, 0.54 mmol)2] &S -78C=E JZ+
AN 7ZIHA ool 3t EgZ29glo]l= (0.09 mL, 0.65 mmol)E A7}sla, WHSES Moz 71edli,
2.5M%F St wgkelelth. WREES WEoA WZAA7IaL, E8) NaHC0; o2 A star, 2709 & EeElshaL,

wed 74 £8S (HCLE FEslah. 2709 7] #8S $etar, Az (NaS0)A71aL, FFAZG. 7
2]

I} 29 A=RvtE 29 (1% MeOH/EtOAc) ol &3] A Aste] 59-HE 53819 T).

LCMS-ESI (m/z)y [MHH] AR, CodpFANO4: 541.49; 23 2):542 320,

oA 8

35S 59-H (103 mg, 0.19 mmol)ZE TFA (1.4 mL) Zol Ao|x 158 FoF &3A7]aL, A8 FZAAT
FFES DWF Foll dEA7|a, od7sta, JHE AHES 22 AFsta, A3 st A2AA 33HE 598 4
5313l
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LCMS-EST (m/z): [M+H] A2x,
Oy H N0, 45137, 25 R): 452226, "H-NMR (400 MHz, DMSO-d6) § 11.53 (s,

1H), 1035 (4, J = 5.8 Hz, 1H), 8.34 (s, 1H), 7.18 (1, J = 8.6 Hz, 2H), 5.15 ~ 4.88 (m,
1H), 4.73 (d, 1= 3.3 Hz, 1H), 4.49 (m, 3H), 4.04 (t J=12.4Hz 1H),3.65(dd. J=124,
3.7 Hz, 1H), 2.95 - 2.76 (m, [H), 2.26 - 2.03 (m, {H), 1.96 — 1.64 (m, 3H). "F-NMR

(376 MHz, DMSO-dy) 8 -73.93 , -74.74 (d, J = 28.8 Hz}, 10931 (m), -112.51 (m), -

165,65 (m).

ZEAUES 2o 3471, EtOAcE Al

HCl, FEEE Na,S0, AellA AxA713, &

mo

A% aol wEAAT. A4HE oo
135

gud

[0943]
[0944] A< 60
[0945] 3= 609 Az
[0946] (1R,4S,12aR)-N-(2,3-t 22 2 Wl 4d)-7-3| =5 A|-6,8-1%4-1,2,3,4,6,8,12, 12a-SE}S| =2 -1, 4-W B} .=T] 9] ]
E[1,2-a:1",2'-d] 9 gH-9-7t 2 5 2o =
60
[0947]
o
O/\E/kO?v?e
MeO :
H NH, 1) YJ\AO
(\f’/ NaHCO, ©  OMe
N Boc 2} HCI
3} NaHCO;,
41-E
KOH HATU, DIEA
ol
HoN i e
-
! ;o
{\J,/\N N N PR MgBra
ooy
e O ™~
O OMe
80-C
[0948]
[0949] oA 1
[0950] MeOH (100 mL) = TlWE 3-w|EA|-4-2A-4H-T) -2 5-T) 7} 2 EAFH ) E (5.5 g, 23 mmol)e] |Nol| 41-E (&
Alell 41) (5 g, 22 mmol) & FEAUIEF (3.6 g, 43 mmol)S #H7tstget. fAS ALox 1.547 Z¢F o
ksl oth,  4M HCL (Y)24F 2, 55 ml, 221 mmol)E& #H7}slar, ML 50CTE 2417 Bk 71g39ict. weE&
;'ﬁ‘
=

S AR WAL,
_]

_|_,
(@)

hun

sheith. ololM, 4 F& CIClL (0% FEATH
A7 60-A% F5aer.



[0951]
[0952]

[0953]

[0954]
[0955]

[0956]

[0957]
[0958]

[0959]

[0960]
[0961]
[0962]

[0963]

[0964]

SS=50ol 10-2040007

LOCMS-ESTT /) [MHHT AR, CroHioN,Os: 319.13; 2131920

oAl 2

MeOH (12 mL) 2 THF (23 mL) 3 60-A (3.7 g, 11.6 mmol)e] dErMo] =4 KOH (2M, 15.7 mL, 31.4 mmol)E
A7elA T, AAE a8 Ao 108 FoF wwteldnt. 3P BAS 2T o AAS, AAE A
= INHCIZ AHdstAIZich, AdE Wi A& ofistal, =2 AFeta, 31 kel :AxA1A 60-BE +5
sSltt.

"H-NMR (400 MHz,
gzax2.-d) 3836 (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/2): [M+H]" AR, CisHiN,0s: 305.11; A&X):
305.15.

A 3
CHCl, (3.5 mL) 2 60-B (0.10 g, 0.33 mmol)2] €de] (2,3-vZ2 2 d)wetol (0.12 g, 0.70 mmol),

HATU (0.25 g, 0.66 mmol), ¥ N N-tjo]AxZdegdolyl (DIPEA) (0.29 ml, 1.64 mmol)<S 7}k, LC/MS
of o) @R Ao WoE U YYE §AS AeolA wwsdt. W EFES HCLE 343,

IN HCL= AlHsigit. 4 S8 (CLE JFEstal, @3 77 S5 NaS0, dolM AxA7]a, Jdg sl
sEANRG. 2 2dS m=AR IWF ol &eiA7]ar, 37 Al FAEES 30, oFste] 60-CE 533

o}

LOMS-ESTT (n2): [MAHT AR, CuHnCLN;O4 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

74skgith. Wk EFES A5CE 2.5417F B g the AL BAAZET. &8EE (HLLE 343
I, INHCI B 52 AT, 4 F Ul 20E I9FF8ta, §3 57 & NapS0, Aol A=xA
713, AF ael BE2AAYG. = nAE dgez dspAgata, Jaste] 60S F58H3IT
TH-NMR (400 MHz, DMSO-d6) 8 11.72 (s, 1H), 10.50 (t, 1H), 8.34 (s,
iH), 7.55 (dd, 1H), 7.40 — 7.24 (m, 2H), 4.67 (s, 1H), 4.61 (d, 2H), 4.45 (dd, 1H), 3.95
{t, 1H), 3.84 — 3.73 (m, 1H), 1.86 — 1.67 (m, 3H), 1.66 — 1.40 (m, 4H). LCMS-ESI
(m/zy, [MHH] AR, CoiHpChN:Oa: 448 .08, 25 2):1 448 18,
AAld 61
33E 619 Ax
(IR,4S,12a8)-N-(3-F 2 2-2 4-T)ZF 0 2l A )-7-3] == 1]-6,8-T] 2 4-1,2,3,4,6,8,12,12a-S B} 8| =2 -1 4-

et g E[1,2-a:1",2'-d] 9 &F-9-7} 2 E ~oln| =
H O F y
NN O R
N N Ho =
- o ~F g
O  OH
61
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o
J
Jm
Qﬂ

1) G
NaHCO; O  OMe E;\[/\N

2YHGH O
3) NaHCO, O OMe
4 KOH 81-A

HATU, DIEA

[0965] &1

[0966] 61S AAd 603 FAFSHAl, 41-E= (1S,3S,4R)-tert-38 3-(olu|:=wgl)-2-o}AH| A ZF2[2.2. 1] A E-2-7}=
BAHolE (A 5504 AR, (2,3-gF22H|I)vEoli S (-FEE-2 4-UZF e 29 d) v o}y
o2 x3hsle] A xS

TH-NMR (400 MHz, DMSO-d6) 8 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 {1, 1H), 4.04
(dt, 1H), 1.76 (d, 1H), 1.73 - 1.54 (m, 5H). LCMS-ESI (m/2): [M+H]" A2,

[0967] CoHoCIF NGy 450195§§‘5‘] 145815,

[0968] AN 62

[0969] 3EE 629 Ax
i—2,5—uﬂe};4a¢ (1 ,2 :4,5] J}a}xp 2,1—b][1,3]%4 A H-10-Ft2E 2o)n =

[0971] 62

[0972] 3E 6258 3gtE 429 FASE Ao R (2,4,6-EEFoEddd) vyl gl (- FQE-2-(EFE
Fezvda)md) el S ARgste] Azl
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S=53 10-2040007
TH-NMR (400 MHz, 222X 2-d) 6 10.50 G,
1H), 8.38 (s, 1H), 7.57 (dd, 1H), 7.36 (dd, 1H), 7.19 (td, 1H), 5.40 - 5.28 (m, 2H), 4.79
(t, 2H), 4.69 (s, 1H), 4.25 (dd, 1F), 4.03 (dd, 1H), 2.17 - 1.98 {m, 4H), 1.96 - 1.84 (m,
TH), 1.61 (dt, TH). LOMS-ESI (mz) [MHAHT AR, CuHaofuNaOs: 482.13;
[0974] AA 4 63
[0975] 3}etE 639 Az
[0976] (2R,5S,13aR)-N-(2-F 2R 4-ZF 0 W4 )-8-3| 52 A]-7,9-1] 2 4-2,3,4,5,7,9,13,13a-=2E} 3| = 2-2 5-H]E}
=9 E =12 :4,5] 9 B A = [2,1-b][1, 3] S AR A-10-7F 2 B 2olw] =
ol
F
63
[0977]
[0978] 33HE 638 FFE 429 fALSE WAoo R (2,4,6-EEFo A )R}yl Al (2-FERE4-EF 22
d)Hgkolnl s ARRsle] Al =318
TH-NMR (400 MHz, Z=2=232-d) 6 1048 (s,
THY, 8.45 (s, 1H), 7.39 (dd, 1H), 7.12 (dd, 1H), 6.93 (¢d, 1H), 5.37 (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-ESE (m/Z): [M+H]" AR, CyHyCIFN;Os: 448.10;
AZX): 448.143.
[0975] A: 448.143
[0980] A Ao 64
[0981] 313+E 649 Az
[0982] (2R,5S,13aR)-8-3| =FA-7,9-T] S 4-N-(2,4,5-EZ| EF 2 4)-2,3,4,5,7,9,13,13a-ZE}3| =2-2, 5-W E} =
A E[1',2" 4,519 A =[2,1-b][1,3] A A A-10- 7} B ol =
=
F
F
64
[0983]
[0984] S 642 B1EHE 429 FALSE WAoo ® (2,4,6-EfEF ez ddd) el Al (2,4,5-EFEFL 2
d)vgbolvl S ALE-3le] A 233 )
YH-NMR (400 MHz, Z22XE2.d) 5 1042 (s,
1H), 8.42 (s, 1H), 7.19 (ddd, 1H), 6.91 {td, 1H), 5.38 (dd, iH), 5.31 (¢, 1H), 4.69 (s,
1H), 4.61 (d, 2H), 4.29 (dd, 1H}, 4.05 (dd, 1H), 2.18 - 2.02 (m, 4H), 1.96 - 1.84 (m,
1H), 1.66 - 1.56 (m, 1H), LOMS-ESI' (/) [M+H] AR, O HpFNOs:
[0985] 450.12; 2% ):450.119,
[0986] AA 4 65
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[0987]

[0988]

[0989]
[0990]

[0991]
[0992]
[0993]

[0994]

[0995]
[0996]

[0997]
[0998]
[0999]

[1000]

S=50ol 10-2040007

33 659 A=

to
fl
3
i)
T
¥
ol
[t
S
>,
S
@
)
I
B
IS
L
-~
o
N
L
i
L
i
w
5

de
Suj
ol
iyl
fu
‘NJ
CIJ‘I

(2R,5S,13aR)-N-(5-F 2 2-2 4-U] ZF
wWEl T2 (1,24, 5]9 2 = [2, 1-

e~
GRS,
O OH Cl

65

.
=
&,
Ao
S
>
2
)
L
T
N
Y
[
J
[>
[
o
=)
[

st3= 658 IHE 429 FAREE Ao R (2,4,6-EEFoRH ) mEeld Al (5-FEE-2 4-HEFL
2o ) v eolwl & ALE-te] ATt
TH-NMR (400 MHz, Z2238.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
(di, EH) LOMS-EST (HI/Z}I {N’i*}if AXLA], CQ}HQCBE‘QN@()G 466.09; }‘E]é‘;_‘]
466.107.
2]l 66
33HE 669 A|Z

(1R,4S,12aR)-N-(3,4-0) &F 2. 2wl & )-7-3| =&FA]-6,8-1]54-1,2,3,4,6,8,12, 12a-FE}3| = 2~1, 4-v E} .= T] 3]
o

2 %(1,2-a:1",2'-d] &7 -

«
N
it
Joo
[>
o
=)

603 AR WA em (2, 3-"HERzdd) ol Al (3, 4-tEF e d) oS

1H_
NMR (400 MHz, ZREZEE.4)310.59 (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 (4, 1H), 1.99 — 1.81 (m, 4H),
176 (4, 1H), 170 — 1.60 (m, 3H). LOMS-EST' (m/z): [M+H] A4,
CorHaoF N Oy 416,13, 827 416.415.

33HE 679 A=z

(1R,4S,12aR)-N-(4-ZF L 2-2-(Eg ZF L 2ve)uld)-7-3| =5 A]-6,8-1]=4-1,2,3,4,6,8,12,12a-S E} 3| =
Z-1,4-vexegam g E[1,2-a:1",2'-d] 9 S -9-F} 2 E »~olu| =
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[1001]
[1002]

[1003]
[1004]
[1005]

[1006]

[1007]
[1008]

[1009]
[1010]
[1011]

[1012]

[1013]
[1014]

SS=50ol 10-2040007

CF
M 3
= N7 N N
SN A Hod /
: O F
O CH
67

313tE 67S 39E 603 AR WHom (2, 3-UFRRAd)deell il (4-EFLER-2-(E IS TR
o) v gtell g A&t Azt
H-NMR (400 MHz, ZR2IZ2.4) 8 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 (5, 1H), 1.99 — 1.80 (m, 4H), 1.76 (d, 1H), 1.71 — 1.47 (m, 3H). LCMS-
ESI (n/2): [MAHT ARR, CpuHapFiNOs 466.13; A2 X]:466.297.

shehE 689 A=

(IR,4S,12aR)-N-(2-F 2 Z-4-ZF 0 2 A )-7-3] =2 1]-6,8-T] 2 4-1,2,3,4,6,8,12,12a-S B} 8] =2 -1, 4-H| B}
U9 E(1,2-a:1", 2" ~-d] ¥ &K -9-7F 2 5 2ofu| =

2 63% 33E 609 fAFe wAlo=m (2, 3-TEFEa ) eyl Al (2-FR2-4-ZF ¢ 29 d)H Elo}
wlS 4%6}0% Az T

b
lﬂ

TH-NMR (400 MHz, 222 X2 -4) 5 11.68 (s, 1H), 10.52 (s, 1H), 8.27 (s, 1H), 7.44
737 (m, 1H), 701 {dd, 1H), 6.93 {td, 1H), 4.90 (s, 1H), 4.68 (d, 2H), 4.16 - 4.01 (m,
1H), 388 — 370 (m, 2H), 2.00 — 1.79 (m, 4H), 1.75 (d, 1H), 1.70 — 1.57 {(m, 2H).
LOMS-EST (m/z): [M+H] AR, O HoCIFNO,: 432.10; A3 X):432.214.

3E 699 A=
(1R,4S,12aR)-N-(3-EF22-2 4-UZF 6 2l )-7-3| =2 1]-6,8-1]22-1,2,3,4,6,8,12,12a-2E} 3| =2-1,4~
W) 2] (1, 2-a01',2'd] 9] e} 71 -9- 7} 2 B o =

@;@ g

69

it g

3FE 692 3IE 607 FAFSE WAoo m (2,3-tERzHd)w e}yl Uil (3-F22-2,4-T]Z o 2 d)|
grolnl g ALg-3te] A 23T
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[1015]
[1016]
[1017]

[1018]

[1019]

[1020]

[1021]
[1022]
[1023]

[1024]

[1025]
[1026]

[1027]
[1028]
[1029]

[1030]

S=50ol 10-2040007

H-NMR (400 MHz, ZE2¥E-d) 5 11.71 (s, 1H)
10.48 (s, 1H), 8.26 (s, 1H), 7.27 (s. 1H), 6.92 (td, 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).
LOMS-EST (m/z): [M+H]" AR, CyHioCIFNOy 450,10, 254145027,

3% 709 A%
(1R,4S,12aR)-N-(2-Z 5 @ Z-3-v| &l d)-7-3| == A]-6,8-T] 4 4-1,2,3,4,6,8,12, 122~ E} B =21, 4-m| E}
oy E[1,2-a:1",2'-d] ¥ g H-9-F} 2 B ~oln| =

33t 705 3tE 603 fAlEE WAoo m (2, 3-tFEEFH Y)Wyl Al (2-Z2F ¢ 2-3-wE | d) o}y
& A}%aoq QELT Y

HNMR (400 MHz, 22238 .d)6 11.62 (s, [H), 10.39 (s, TH), 8.30 (s, 1H), 7.19 (¢,

1H), 7.07 (1, 1H), 6.96 (¢, 1H), 4.89 (d. 1H), 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-ESI (m/z2): [M+H]™

AR, CrHpnFNOg: 412.16; 252412 26.

2 A4 71
33tE 719 A%

(1R,4S,12aR)-N-(3,6-U E 2 Z-2-ZF 2 )-7-3| =FA|-6,8-1]=%4-1,2,3,4,6,8,12, 12a-SE}S| =214~
wel et a8 = [1,2-a:1",2'-d] ¥ &2 -9-7} 28 ~olm| =

71

335 718 IFE 603 FAEF WA ow (2, 3-HEFE2AY)WEeltl Al (3,6-HERE-2-ZF 0 2 Y)Y
ghobnl & ARg-sho] A Z33lth.
TH-NMR (400 MHz, 2223 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-EST (m/a): [M+H] A%,
CoHoCLENOy: 466.07; 23 %1 466.257.

2 A 72
33tE 729 A%
(1R,4S,12aR)-N-(3-F 22w & )-7-5| == 1]-6,8-1] & %-1,2,3,4,6,8,12,12a-2 B} 5| =2 -1 4-wW e} =] 9] 2] = [ 1

2-a:1',2'-d] 9 2} -9-7} 2 & ~olu| =

_95_



SS=50ol 10-2040007

o D Cl
z Ny N Xy
z N . H 3 =
Yo
O OH
72
[1031]
[1032] SFE 728 FFE 607 SAFE WHom (2,3-yEFRRI )l gl (3-FER 2 ) eelnl S ALE-E}
o] A zsHlth
'H-NMR
(400 MHz, DMSO-d6) 8 11.75 (s, 1H), 10.44 (t, 1H), 8.38 (s, 1H), 7.42 - 7.22 (m, 4H),
4.68 (s, 1H), 4.54 (d, 2H}, 4.48 (dd, TH), 3.97 {t, 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), LOMS-ESI (m/a2): [M+H] A=A,
[1033] CoH CINGOy: 41411231 414 21,
[1034] AAd 73
[1035] 338 739 A%
[1036] (1R,4S,12aR)-N-(3-F 2 2-2,6-U] 25 0 2Hl 4 )-7-3| E=A]|-6,8-U] % 4-1,2,3,4,6,8,12, 12a-E}3| =21 4~
Wb =ty 2 E[1,2-a:1",2' -d] ¥ 2} -9-71 2 F »oln =
: N N S
z N . H § 2
w \Tg)\/ o FT
O OH
[1037] 3
[1038] 3t 73S 3etE 603 FASE WAl R (2,3-UEFEREAY)wEedl Al (3-FEE-2,6-UZFo =Y )|
gholl S ALg-ste] Az
TH-NMR (400 MHz, DMSO-d6) 8 11.71 (s, 1H), 10.46
(t, LH), 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 (1, TH), 3.78 (dd, 1H), 2.57 (s, 1H)}, 1.86 - 1.68 (m, 3H), 1.67 - 1.49 {m, 2H),
145 (d, 1H). LCMS-ESI (ng) IM+H]" AR, O HCIE N0y 450.10;
)= %]
[1039] A=R]:450.16.
[1040] A Ao 74
[1041] 3}gHE 749 Az
[1042] (IR,4S,12aR)-N-(2-Z 2 ¢ 2-3-(EgZ 2 ¢ 2 e )M 2 )-7-3] == A]-6,8-1] 2 4~-1,2.3,4,6,8,12, 12a-2E} 3| =
2-1,4-Wel=t 92 =[1,2-a:1",2' -d] A -9-Ft 2 F 2olu| =
N N Ry s
Z N X H /}
AN o
O OH
74
[1043]
[1044] 3eE 742 3EE 60T FAFE WAoo (2, 3-tEEEFH U)oty thal (2-ZFQR-3-(EfZFo Ry
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[1045]
[1046]
[1047]

[1048]

[1049]

[1050]

[1051]

[1052]
[1053]

[1054]

[1055]
[1056]

[1057]
[1058]

[1059]

SS53d 10-2040007
) eolvl & AF&3ke] A3k Tt.
TH-NMR (400 MHz, DMSO-d6) 6 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, 1FD), 1.88 - 1.69 (m, 3HD), 1.67 - 1.50 (m, 2H), 1.45

(d, 1H). LOCMS-EST (mz) [M+H] AR, CpnHuFiN.Oys 466.13; A&X
466.142.

33tE 759 A%

(1R,4S,12aR)-N-(3-F 2 Z2-4-ZF Q2 2l )-7-3| =2 A]-6,8-154-1,2,3,4,6,8,12, 12a-SE} 3| =21, 4-1 E}
=09 E(1,2-a:1", 2" -d] ¥ g -9-7} 2 B 2ofu| =

3FE 755 FIEE 607 FAFSE whalom (2 3-tjERRdd)uelelwl oAl (3-FRR-4-ZF 9 2| d) | e}

TH-NMR (400 MHz, DMSO-d6) 8 11.75 (s, 1H), 10.43 (¢, 1), 8.38 (s, 11}, 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, 1H), 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] AA, CyHypCIFN:Oy: 432.10; 22:432.159.

A Ao 76

ghetE 769 Az

(1R,4S,12aR)-N-((3,5-t)| &EF 2. 2y 8| d-2-U )& )-7-3| =& 1]-6,8-1] £ 4%-1,2,3,4,6,8,12,12a-2 B} 8| = &~
1,4-wet=t g 2 [1,2-a:1",2' -d] ¥ &} -9-7t 2 & »o}m| =

\f* gt

AT 762 HFE 603 fAR WAoo (2,3-vFRedd)reely Ba (3,5-0EFe w52 0-2-2) vl e
ohe & LES

\\!:

TH-NMR (400 MHz, Z2232-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 (¢, 1H), 1.71 — 1.58 (m. 2H). LCMS-ESI' (m/7): [M+H]
AR, CopHioF,N4Oy: 417.13; A5 X]:417.189.

_97_



[1060]

[1061]

[1062]
[1063]

[1064]

[1065]
[1066]

[1067]

[1068]
[1069]

[1070]

[1071]

SS=50ol 10-2040007

(1R,4S,12aR)-7-3| =FA]-6,8-T] % A-N-((R)-1-(2,4,6-E8| EF =¥ d)od)-1,2,3,4,6,8,12, 12a-ZE} S| =&
-1, 4-v et e = [1,2-a:1",2' -d] 9 22 -9-7} 2 & ~o}u| =

O H F
}j H U\ 5
s sanel
{ i
— N
; ‘TI/K\IAO F_-/‘\\;\v e
H
O OH
77
l H 2 N -
/ NS oM A HATU /H NSO
N L A | >§/N A o)
%’ o X [o] AN . \f \I/ o e E
H é OBn F F H ) éﬁsﬁ
7748 e
S ¢ F
. Hu i
AL /\}\V\NY\E’E %gi
: H
/}/N ! \\Tf Fo) E \’AF
H o o
77
A 1

50-mL T Wbe ZefA=o] DOM (10 ml) 3 77-A (0.15 g, 0.39 mmol), (R)-1-(2,4,6-Eg]ZF o 29 d)d &
obgl (0.14 g, 0.78 mmol), N,N-tjo]AZ 2o e}yl (DIPEA) (0.25 g, 1.97 mmol) ¥ HATU (0.29 g, 0.79
mol)E AHTF. HEE EIES A2 1A < sy, 9 EFEES FFA713L, EtOAc (50 mL)
Fol ALsA71aL, 23} NalC0; (2x), X3} NILCIZ AFSEAL, NaS0, FellA AXRAIAT. sFA &, = =
S gt A oA 2y azvtEadyld &) A-EtOAcE AFE-ste] AAISte] 77-BE WA mA|EA 4
ST

e

LOMS-EST (m/2): [MH+H] 2% 538,

oA 2

50-mL T+t vper ZgbsFo] TFA (2 ml) = 77-B (0.20 g, 0.37 mmol)E AUTH. wHe EIES 2L0A 30
T e wHksgiY. S FHFA7|AL, JFFES U4 AZRvEDI 5] S o2 A EtOAc-EtOAc
= 20% MeOHE AF-8-3lo] AASS 33tE 778 53kt

"H-NMR (400 MHz,
Ze2%2-d)8 10.67 (d, J = 8.2 Hz, 1H), 8.22 (s, 1H), 6.61 (1, ] = 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, 22232 .d)
3 -109.65 - -111.29 (m), -111.76 - -113.09 (m). LOMS-ESI (m/z): [M+H] A&
448.

A A4 78
33tE 789 A%

(2R, 13aR)-8-3| =FA]-7,9-T) & 4-N-((R)-1-(2,4,6-EZEF 29 d)¥)-2,3,4,5,7,9,13, 13a-FE} 3| =2~
2,5-HEb =T = [1',2" 14,5198 X =[2,1-b][1, 3] A A B-10-7} 25 2~ofn| =
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[1072]

[1073]
[1074]

[1075]

[1076]
[1077]

[1078]

[1079]
[1080]
[1081]

[1082]

10-2040007

oin
J
Jm
Qﬂ

"
: 0 /\,NA\\\E/J\QH A /j\= HATU ’,\v’O\E/\ Xy i\)\
‘}%_“N\g/\\/ Y . TN I \éwN J}/I /1/

78-A 788

50-mL = vk ZepAFo] DOM (10 ml) % 78-A (0.30 g, 0.94 mmol), (R)-1-(2,4,6-EgZF o 23d) oE

ol (0.39 g, 1.87 mmol), N,N-TJo]axXZ2Hoeolql (DIPEA) (0.61 g, 4.87 mmol) 2 HATU (0.71 g, 1.87

mmol ) S AT, ¥ ETES A4 1A FoF ke, ¥k EFES FFA]7]aL, EtOAc (50 mL)
|

o
ol A& A171aL, E3F NalCO; (2x), ¥3F NHCl=Z AlHskaL, Na,S0, Aol AxAZT. $FA0 5, = &

AL A7l A AoA ZY gRuEaud o8] AA-EtOAcE AFg3te] AA|sle] 78-BE WA uA|EA &=
=319

LOMS-ESIT (m/z): [M+H]; A5 5]:478.

oA 2
50-mL &t Wit FEkedle] oPMEUE™ (5 al) F 78-B (0.4 g, 0.84 mmol) B BEWISuLIYE (0.4 g,
2.2 mol)& Ak Wk EFEE 50CE 7tEalh. 108 §F, 98 EFES 0CE WA, 1N it
(4 )& FH7bekdnt. F7ke & (- 5 nl)& AH7betal, AAE ofstal, E2 AFsta, HAxAA SeE 78
& S5
"H-NMR
(400 MHz, 222X 2-d)3 12.30 (s, 1H), 10.59 (4, J = 8.3 Hz, 1H), 8.21 (s, 1H), 6.60
(t, ] = 8.4 Hz, 2H), 5.59 (t, J = 7.4 Hz, 1H), 537 (dd, J = 9.4, 4.1 Hz, 1H), 5.31 - 5.09
(m, 1H), 4.64 (t, J = 3.0 Hz, 1H), 420 (dd, J= 12.9, 4.1 Hz, 2H), 3.96 (dd, J = 12.8, 9.4
Hz, 2H), 2.21 - 1.85 (m, 4H), 1.71 - 1.43 (m, 3H). "F-NMR (376 MHz, 22238 -d)
3 -110.37 (1, J = 8.7, 6.1 Hz), -112.19 (t, J = 7.2 Hz). LCMS-ESI' (m/z): [M+H]
AZ3):464.

3}l E 799 A F
(1R,4S,12aR)-7-3| =FA]-6,8-U| FA-N-(2,4,5-Eg| EF 2w d)-1,2,3,4,6,8,12,12a-FE}3| =2-1,4-HE} =
gyl =[1,2-a:1",2' -d] 9 g -9-F2 H ol =
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[1083]

[1084]
[1085]

[1086]

[1087]
[1088]

[1089]

[1090]
[1091]
[1092]

[1093]

SS=50ol 10-2040007

OH
79
O F
O F M i

H i H T l:

. . | S . .
/‘>_§ ,/“\,N/\ﬁ\ OH ‘( HzN/\ ’)\IL __:.i_f:_}_k_'i__b_ ’}‘f Y )\\Lf N«/‘\Ty/K:
LN /k\\/\ S LN Sy \ﬁ/\F

O [ F H o o8 F

O OBn F n
78-8 798

50-mL T W= %E‘riﬂoﬂ DCM (10 ml) = 79-A (0.12 g, 0.32 mmol), (2,4,5-E8]ZF 2 =29d)ugto}q]
(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)=
APk, Hke iﬂ%% A A 1A7F BoF wukE Tt J% S A7), EtOAc (50 ml) o A
A
[e]

Sl ==
| Al71aL, 23} NaHCO; (2x), 23} NHCIZ AlF kAL, NaS0, Aol A=AIZT. sF5A2 &, = 2385 4

9ob A Al 2w AmetEadsel el @4-EAcE A&stel AAste] 79-BE WA wARA
FEHAT.

%EL

LOMS-EST (m/z): [IMHH]; 22 504,

oA 2
50-mL T wte ZEkAFe] TFA (2 mL) = 79-B (0.15 g, 0.29 mmol)ZS ATl wWHS 2GS 22oA 30
Qb wHksIYE. A8 FHA7A, ARES ZIH AZvEII Y 5] &Y o2 EtOAc-EtOAc

A=}
Z 20% MeOHE ALg3lo] AR5l 338 798 53190},

TH-NMR (400 MHz,
222X 2-.0)8 11.70 (5, 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 (s, 1H), 4.60 (d, J = 6.0 Hz, 2H), 4.09 (dd, J = 114, 2.6
Hz, 1H), 3.96 - 3.66 (m, 2H), 2.68 (s, 1H}, 2.15 - 1.43 (m, 6H). PYF-NMR (376 MHz,
222X S-4) § 120.53 - -120.85 (m), -134.68 - -136.79 (m), -142.26 - -144.11 (m).
LOMS-EST (m/a): [M+H] 25 2:434,

A Al 80
shgHE 809 Alx

(1R,4S,12aR)-N-(5-F 2 &-2 4-T] ZF Q. 2l 4 )-7-3| =5 A|-6,8-T] % 4-1,2,3,4,6,8,12, 12a-FE} 3| =21 4~
At o 2] [1,2-a:1", 2" ~d] 9] 2HR-9-7F 2 Zopr| =
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[1094]

[1095]
[1096]

[1097]

[1098]
[1099]

[1100]

[1101]
[1102]
[1103]

[1104]

[1105]

SS=50ol 10-2040007

F
/
/NTI \\T
ol
86
/'\};‘I B -~ O FL\
‘?/ ~ HN o AT \N/i e
. /\[/ """"""""" / NW X0 S
i {
0 OB o OBn Gl
80-A e

e X ﬁ\)\
- gf”iw/l*r o Y

S OH

80

oAl 1

50-nL &< wheh FEksAe] DOM (10 ml) & 80-A (0.12 g, 0.32 mmol), (5-FEE-2 4-T|ZF Q25 d)w et}
7 (0.11 g, 0.63 mmol), N,N-tlo]axzo|eetwl (DIPEA) (0.20 g, 1.58 mmol) 3! HATU (0.24 g, 0.63
mol)E ARG, whg FFES ALolA 1AL Eob wRkegig. W E¢wE FFA1713L, EtOAc (50 mL)
ol AgeA7]aL, F3}F NallC0; (2x), 23} NILCI= AlF kAL, NaS0, ol A A=ARG. sFAR &, = &
S A7t A Aol ZY AzvtEadale] o] I-EtOAcE AREste] AAldte] 80-BE WA uA=A
AT,

i

ol'
ol

LOMS-ESI (m/z): [M+H]; 22 %: 541,

oA 2

50-mL S upeb Zela3e) TFA (2 mL) & 80-B (0.14 g, 0.26 mmol)E AUTh. #HS EIES AL 4] 30
® Bk wuksity. §AS FHAYA, FFRES IS FRviEaH I o8] SN o2 EtOAc-EtOAc
= 20% MeOHE AF8-3lo] AAS 33tE 80& 533tk

TH-NMR (400 MHz, ZR22I2.d) 35 1046 (s, 1H), 8.27 (s, 1H), 7.40 {t, 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). YF-NMR (376 MHz,
Zzz3¥2-d) §-113.37 (g, I = 8.1 Hz), -116.37 (g, ] = 8.0 Hz). LCMS-ESI' (m/z):
[M+H] A& x]: 451

A Al 81

33HE 819 Alx

(1R, 3S,4S,12a8)-3-ZF 9 2 -7-3| =2 A|-6,8-T] L A-N-(2,4,6-E| ZF ¢ 22 )-1,2,3,4,6,8,12,12a-2E} 3]
c2-1 4-dgler g E£[1,2-a:1",2' -d] FJ FR-9-7) 2 B~ o} =

Seond,

81
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[1106]
[1107]

[1108]

[1109]
[1110]

[1111]

SS=50ol 10-2040007

% v H O P
HA~0 P .
lq%) DAST/DCM ¥ (L LIBH,/THF hﬁ_r/\o;—;
A e — —py —— -
o 1 F N
HO \3 \Boc \Ecc /
81-& §1-8 81-C
a .
\ x P
HMN S (\;__ \N/ { A H
' j Sl —(" TNH;
o Faud” TN, / S ju
~N
"""""""""""""" B B Fooo
PPhs, DIAD ¢ “Boc
THE, £k,
81D 81-E
A H
AR
N 7
N A N N /d\a”\
O x R e Boc L
\(/ e} EtOH/H,O O A Ay
O OBn !
G OBn
81-F 91-G
HH
N B X
1) HCH T} j/‘( et 1) KOH
—_— FM/\N\H,'
2) DBUITol i 2} HATY ?
HzN’”\r’/‘\
81-H i
o~ o
F J\/’\F
0 o F

[ S

/'\ /%V)LN//\H\ TEA r
H — 2
£ X /»kc ARy lL F ,./“\N\q/\\ /%

oA 1

100-mL &< wtg Zk2~=9] DM (10 mL) 3 81-A (1.0 g, 3.7 mmol)& ‘H%E}. ke B35S 0CE WYZhA
Atk fodoln =3 Eg]ZT 29 ale]= (DAST) (0.58 mL, 4.1 mmol)E A3 HA7Ech. o]ojA], wks &
FFES A2 A] 1A17F B9 wHkslgth,  EIES 0CR thA] WA ). ¢§} NaHCO; (5 mL)< *47%}0%

oloA], ¥hS EFES RtOAc (100 ml)&E 3 Astar, 3} NaHC0;, A5=2 M3, Na,S0,
zel4 AR=utE I o gl ozA it - EtOAcE AME

o
Hu
o
tlo
'3

LCMS-EST" (m/z): [M+HT 22x):274.

oA 2

100-mL S vl Zef~39] THF (10 mL) % 81-B (0.8 g, 3.0 mmol)E YTk, ¥H$ ESHES -78CoA L
wkstoleh.  THF % 2.0 M LiBH, (3.2 mL, 6.4 mmol)E 3] H7}skoick.  o]ojA], whg E9&g 7h2shaL,
Ao A 3A7F B9 © F3ES FtOAc (100 mL)Z 3A3tx, &2 AH3 Azsdut

1__0
(0, ). 2709 e 2 ZF, T4 %Qg EtOAcE FZ3t3, 2709 &7 R3S gsla, B2 A3,

Na;S0y ol AxA RS, sFA F, IFres o4 A=rtEadgd os) &l omr 35t - EtOAcE
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[1112]
[1113]

[1114]

[1115]
[1116]

[1117]

[1118]
[1119]

[1120]

[1121]
[1122]

[1123]

[1124]
[1125]

[1126]

[1127]
[1128]

[1129]

S=50ol 10-2040007

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

100-mL E wbe Zg239) THF (15 ml) % 81-C (0.57 g, 2.
Zgolu|= (0.55 g, 3.7 mmol)E APt o]oA, HkE =5
g olxrsl=2E A g o]E (DIAD) (1.0 mL, 5.1 mmol)E Wk %EL%OH 33 7‘47%}033} Hhg %’%L%% AL
oAl REAL kst FHFAIY F, ARES FHH AZvtEag g o8 gEldozA ik - E

T

&ato] gAlste] 81-D&

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

Nl
»J)
~3
“n

A 4

EtOH (40 mL) % 81-D (0.8 g, 2.1 mmol)] &Hel 3=z 13+E (0.6 mL)S H7Ieket. Wg EFES
3ARY ek wwtetdA 70TE JhEstglt. ofdst] wAE AN . ddes sFAA 8LEE
F53F ).

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

100-nL S wlet Zgkaze oeke (7 mL) & 81-E (0.49 g, 2.0 mmol) @ 81-F (0.7 g, 2
ol HA7FslTE. oloA, W EFES
2 x)E AT, F4 95

7

o X 81-GE % wAldl F7F A4A

( ) & TEAIYER (0.34 g, 4.0 mmol)S WHE =3}
A2 A JhA) wwkelitt. E£FES EtOAc (50 mb) 2 3Alsta, &
(1 x)& FF3t1, §7] 23S Fstar, dF NaS0)A 7L, FFA

glo] A&t

|

i

LCMS-EST" (n/z): [M+H] A5X):573

A 6

oo

100-mL S He Z8b~3e] 4 N HCL /u=AF (11 ml) =
TIES ARA AT T atEdith. FEAL F
8.8 mmol)g E3Fel (10 mL) o &3AFAY}. Hg =
EFAZ F, AFEL Y4 A=vtEId] o8 &g

S3si.

81-G (1.1 g, 1.9 mmol)E AR}, o]ojr, uk
1.0 g 20AE #5880, 704 2 DBU (1.3 g,
FES 1A SoF wElHA 110CE 7HEsisith. 5
Mo A Ak - Et0AcE AHE-3le] AAIstY 81-IE

LOCMS-ESTT (m/z): [M+HT 25 2]:413.
oA 7

81-H (0.56 g, 1.4 mmol)E {HT+. 1 N KOH (4

100-mL S vbek ZekA~=) THE (5 ml) 2 MeOH (5 mL)
= o A 17t St wuksigith, WS EFES ]

=
) E WS E3FEA MRl olojA, WhE EFES AR
N HCL (4 mL)e] 7ol ofel A Iz, FA0 &, FFES %%cil (3 x)% sSEAAT. = 4o 4
Wb 2 4, 6-E8)ZF o 2w doldl (0.2 g, 1.3 mmol), N,N-tlo]AZ2ZoEo}ldl (DIPEA) (0.41 g, 3.1 mmol)
2 OHATU (0.48 g, 1.25 mmol)E DMF (10 mL) ol &3|AZt}. E’_% EFES ALoA 247k Fok wnkeled
o, EFES EtOAc (100 mL)Z 8]A48Far, 3} NaHC0; (2x), E3F NH,Cl (2x)Z A& AL, Na,S0, AollA] 1z

E AL dest A gelA ¥ AzrtEadle] o8 HA-E0AcE AHgstel FAIS

oA 8
50-ml T vlek Zg}~3d] TFA (3 ml) 3 81-1 (0.31 g, 0.58 mmol)E AT, WHS FIFES A LAl 30
BB wulEkgith. FHEAR F, 2 BAS Ayt A YoM 23 AzvkEadd] 98] Et0Ac-MeOlE A
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10-2040007

omn
J
Jm
Qﬂ

g3t AAsle] 3gE 81S 533

TH-NMR (400 MHz, Z2232.4) 3
10.29 (s, TH), 8.31 (s, 1H), 6.65 (dd, J = 8.7, 7.5 Hz, 2H), 5.05 - 4.75 (m, 2H), 4.65 (d, 1
= 5.6 Hz, 2H), 4.11 (4, T = 12.2 Hz, 1H), 3.83 (t, I = 12.3 Hz, 1H), 3.56 (dd, I = 12.3,
3.3 Hz, 1H), 2.77 (s, 1H), 2.25 - 1.97 (o, 2H), 195 (d, J= 11.0 Hz, 2H), 1.77 (d, J
11.2 Hz, 1H). PF-NMR (376 MHz, Z2232-d)5-108.98 (, J = 8.2 Hz), -112.03 (1,
J=72Hz), -168.00. LCMS-ESI (m/i) 25452,

[1130]
[1131] 2AA] ¢ 82
[1132] ahehE 829 A%
[1133] (1S,3R,4R, 12aR)-3-ZF Q. 2-7-8| == A]-6,8-T] S A2-N-(2,4,6-E&| ZF o 242)-1,2,3,4,6,8,12, 12a-5 E} 3]
Z2-1,4-deleg g El1,2-a:1",2' -d] FFH-9-FI 2 H ol =
P N f\ f\\if\
T’: T’ =0 Ff RN
H i
O OH
[1134] 82
H
H ui o By
’"‘T"’; v{/ DASTIOOM _ /\(N,{W,{f LiBH,/THF Wacda
\o"i“-\;' \ Q“' --------------------------- FY " Y o T = F K\l \BOC‘GH
HO “3 Baoo Boo i
o) {Q Q\;
Y —
HN, A # H N \L\/\\\‘“\ .ﬁjﬁ
4 i\f—N o \/7/ ~ =g F“"f\ﬁm\ WH,,
-------------------- -h’F \‘3 \ng; o] - W B “
PPRh;, DIAD
THE, r.t,
82-0 82.E
o H’H .
- L P rt
. . ? /\1 O NafHCO; £ \(‘T \oc \N"% Q//\\
N~ /%\,/ -------------------- el y -
~ L o) EtOH/H,0 O \ﬂ/&f o
it}
[s] OBn
82-F 220
o]
Hu
,’/\;\E/"\ AR /ﬁ\. AN
1) KOV US4 - /T N \\r o] 1) KoM
— Sl RN
2) DBU/Tol “ Y w HHATY ¢
O GBa /l:\\
HoN N
82-H : /\f =
F/\/
F
i My i ]
Q\%L/\N/\\\““ N /E[\ TFA ‘/\/LJ'AN/\\\\Y/ \N/\t i
E" ; PN i H
A /N\T J\TA e ’ AN Ny e
HooU o
0  OBn O OH
82
241
[1135] 8
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[1136]

[1137]

[1139]
[1140]

[1141]

[1142]
[1143]

[1144]

[1145]
[1146]

[1147]

[1148]
[1149]

[1150]

[1151]
[1152]

[1153]

=S5| 10-2040007

omn

A 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 (0 35 ml, 3.0 mmol)E 8] Hpsklet. olojA, wkg EFES ALoNA 1AZE 3t ankekdd
ot ESES 0TE oA WA Y. E3)F NalCo; (5 mL)S A7Fste] w8 AA3ATE.  ojojA, wks &

[e}
SHE-S EtOAc (100 mL)E 3 Asla, F3} NaHC0;, G52 M AL, Na,S0, AollA AxAZAT. FF2A7 5|
ARES A4 A2vtEa T o) gldozA dit - EtOAcE AHE3ted AAlst 82-BE F53FTt.

, LCMS-ESI Y Onszy: [MHHTT A& R 274,

oA 2

100-mL &< wtg Sk~ THF (10 mL) 5 82-B (0.4 g, 1.5 mmol)E AT}, Hke-
itk THF % 2.0 M LiBH, (1.6 mL, 3.2 mmol)S HH3] H7lakdiel.  o]ojx, w
Ao A AT 53t
(Hy A . 2719 & Q

Na,S0, Aol Az=AIZT. $FHA &, AFES S5 A2rtEaegdd o) gadoz
ALgste]l HAste] 82-CE 5313t

% geta, B2 Moh,

a2} - BtOACE

X

LOCMS-ESY (m/z): [M+H] 25X 246,
oA 3

100-mL &+ ®teF Z8F~30] THF (10 mL) & 82-C (0.25 g, 1.0 mmol), EFALEAT (0.59 g, 2.2 mmol)
H ZEolu= (0.24 g, 1.6 mmol)E AT, o]ojA, Rbg Ed=s wwbsdA 0C=2 YZAZH. DIAD
(0.44 mL, 2.2 mmol)E WH§ &3Eo M3 HIbedoh. g EFES AL v wdkelgith. F5A1
%, AFES ZY4 AZvEa Y o] S doz ik - EtOAcE AFE-3to] A ste] 82-DE 53}
ATH.

LOMS- EST Gy [M+HT A& 375,
Al 4

EtOH (20 mL) & 82-D (0.35 g, 0.9 mmol)2] & s|=&}x 13t= (0.3 mL)S H7Ieeh. ¥hs Z3ES
BARE Ber WWEAA T0TE stdstglt.  olsstel mAE AAW F, oAREe FHAA 82-LE
S5

LOMS-ESI" (/) [M+H] A& X]: 245,
oA 5

100-mL %3 vhel Zal s o eRE (7 ml) 3 82-FE (0.21 g, 0.87 mmol) @ 82-F (0.3 g, 0.87 mmol)E A%

. = (7o) T FHIUHEF (0.15 g, 1.7 mmol) & ¥ % f;f} o H7kstadek. olojA, WhE EdES A
%oﬂfﬂ A kel ZEFES EtOAc (50 mL)E Az, B (2 x)2 AAEUTt. £ 3L EtOAcE
FE8aL, 7] w8S e, 1E NaS0)AIZ1aL, FFAFT. X 82-65 F5 wldl 371 AA glo] A&
EE=

LOMS-ESI (m/ay: [MHT A=) 573,

100-mL T+ wFe ZEb~Fo] 4 N HCL /9=2F (5 ml) F 82-G (0.49 g, 0.86 mmol)ES AHTE. o]ojA, k&
2 0.4 g TAE F53819t. S22 DBU (0.6 g
4.0 mol)E EF< (10 mL) Fofl &3A AT, g EFES A7 B9k udtstdA 110CE 7FEsdy. &
CAFEE SUs aRvkEaSd o) SjorA 4t - BtOAcE AREStel AASt] 82-E 4
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[1154]
[1155]

[1156]

[1157]
[1158]

[1159]

[1160]
[1161]
[1162]

[1163]

[1164]

SS=50dl 10-2040007

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

o

100-mL < ®tg Zg~=o] THE (5 ml) 2 MeOH (5 ml) = 82-H (0.2 g, 0.49 mmol)E ¥}k, 1 N K
(1.5 mL) & WHg E3Ed "7tskih.  olojA], whg E3FES AR A 1Az7F T2k adteliry. wkg =3
= 1L NHCL (1.5 mL)e] 7t ofs) SRS, sFA F, =7 (3

O

=
=
PN;R%\-NHHU%

A, 2.4, 6-E8ZF e 2didold (0.15 g, 0.95 mmol), N,N-T]o]A g
2 HATU (0.36 g, 0.95 mmol)E DCM (10 mL) Zol &3AIHTE. W EFES A4 2412 5 wyks)
t}. EIES EtOAc (100 mL)E 3|Aeti, X3} NaHCO; (2x), E3} NHCl (2x)2 Ak, Na,S0, Aol 7

, 2 =de ATt A el Z2d AzvtEIdgael os) FA-EtOAcE AR8-sto] AAst

oA 8

50-ml T vlek Zg}~3d] TFA (3 ml) = 82-1 (0.22 g, 0.41 mmol)E AT, WHe EIFES A LAl 30
 Fd wtelglth. sEAZ 2 248 ATt A A 2 azvtEaed 93] EtOAc-MeOlE A}
Q

[e] .

"H-NMR (400 MHz, 22232-d) §
10.25 (s, 1H), 8.28 (s, 1H), 6.65 (s, 2H), 5.15 - 4.77 (m, 2H), 4.65 (s, 2H), 4.32 - 3.41
(m, 2H), 278 (s, 1H), 1.86 (dd, J = 144.8, 72.3 Hz, ¢H). "F-NMR (376 MHz,
g2232.d)§-108.98 (t, I = 8.2 Hz), -112.03 (t, § = 7.2 Hz), -168.00. LCMS-EST”

(m/zy AFA 1452

3}gHE 839 Az

(1S,4R,12a8)-3,3- U Z 2 Q0 2 -7-3| =2 A|-6,8-T] & A-N-(2,4,6-Eg| 22 0 2817)-1,2,3,4,6,8,12,12a-% E} 3]
c2-1 4-fegegdeE[1,2-a:1",2'-d]FH FH-9-7} 2 & »olu| =

)L /\/11

83
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[1165]
[1166]

[1167]

[1168]
[1169]

[1170]

[1171]
[1172]

[1173]

SS=50ol 10-2040007

— 0
\\r\ \\ >\’\\ Ay
HN\( /‘) R N,
ii H ?7 = 5 ar
e = "
e N Az, LN
PPh,, DIAD ;\\V Boo £\ Boc
THF, £, ¥
a3E 83.F
o /‘\ N i
N NaHEO, Lo .
A ;
o ’“Y EGHIHO o )ﬁ/ s
o
o OBn
336 2.4
o
H o }
BAG T L
P -
1) HCH T4t F:.\:gz;w/ 1 \\T/ o 1y KO
SN /’J\\\ ~ R
@
2} DRUSTol TT AHATY
O OBn 1
RN Ny
834 i 7
Fr’\/\
f e Y i I N j\ |
\g\;/\”&\\/ N | TFA \%\?’\N”\\’ N 5;\5
F ) i i P ! J\/
~N -
\]T /A\\\T o F P \F [y N Ao /\'}O F e
H H
o OBn O OH
83-4 #
@A 1

100-mL &< ®peh Z2k~=0] DOM (20 mL) & 83-A (1.0 g, 3.7 mmol)E A}, wg &
Ak, diz-vl2g Hololort (1.8 g, 4.2 mol)S HH3] H7skT. olojA, ws &g
AZE EoE wdEgith. FFEAR -, AFies U4 AzvkEIde o8 &

g3tol AAlste] 83-BE TS5t

LOMS-ESTY (m/2): [M+H] 232]: 270

oA 2

100-mL S ®bg Zp2~=e] DM (15 mL) = 83-B (0.85 g, 3.2 mmol)E AP, ¥ EFJES 0C=E I
AT, DAST (1.5 mL, 11.3 mmol)E HA3| M7k, o]ofA], Wb E3ES A4 PAl wtslglth
EFES 0CE A WA ZY.  E8F NaHCO; (5 mL)S A7tele] wkee A3}, 5 EES

EtOAc (100 mL)Z2 FAsta, FE3} NallCO;, G52 MA s, Na,S0, el AZXAIH
Zo)A 2zelEagse] ola gelleA i - BOAcE Algdtel el 8308 F5elarh

LOMS-ESE (m/z): [MHHT 2251202

100-ml. =5+ vier 2843 THE (6 mL) 3 83-C (0.44 g, 1.5 mmol)E APt ¥-& EIES -78CoA oL
walkedry. THE 3 2.0 M LiBH, (1.6 nL, 3.2 mmol)E A3 A7pstgdel.  o]ojA], ¥ke

0
Ao A A7 FoF wHtElith,  o]oj A, ¥h$ EJHE-S EtOAc (100 mL) 2 34 &lal, 28 HH3 H7bskoh
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[1174]
[1175]

[1176]

[1177]
[1178]

[1179]

[1180]
[1181]

[1182]

[1183]
[1184]

[1185]

[1186]
[1187]

[1188]

[1189]

SS=50dl 10-2040007

(H 94). 20 A4S Peld F, 54 B B0
NaSO, ANA AEAAG. FHENL F, AFES Sdh4l AzcvhEadld] o8 SNz @A - B0AcE
Agatel st 83-DE S5ttt

o
N
ol
k1
N}
=
fo
El

N
M
tot
tlo

etal, Ex AlFsha,

LOCMS-ESE Gn/i) [M+HT A5X]:264,

A 4

100-mL ‘&< whet EFek==o] THE (10 nL) 5 83-D (0.17 g, 0.65 mmo
g Egolu= (0.15 g, 1.0 mmol)E ARTE.  oJojA, g EFE
3]

, Egdd ¥~ (0.37 g, 1.4 mmol)
agksbE A 0 CE YA T, DIAD
o

1)
KR
=
=1
=

(0.28 mL, 1.4 mmol)E W& @& HH3 H7psigicy. s =% Ao Ayl wksielTE. FEHA|
%, AFES Fd4 A2 EaHT o8] &R owx 4 - EtOAcE AME3te] BAste] 83-EE 53}
Ak,

LOMS-EST (m/z): [M+H] 253393,

oAl 5

EtOH (20 mL) 3 83-E (0.25 g, 0.64 mmol)¢] &M 3|=&}x 153 (0.3 nl)S 7‘<47}6}°ﬂv} g E3E
& 3NRE B aNkEkEA T0TR Jtdstgnh. oltdte] wAE AAG F, olES FHAA 83-FE F53
St

LOCMS-E817 (n/z): [M+H] 25 3:263.

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 MUt olojA], HHy EFEES
Ao A gkl wRkskAth.  E3E-S EtOAc (50 mL)i slMstal, B2 AT, A BES EtOAcE F&
stal, 7] £88 detar, dFE (NaS0)AZ1aL, SFHFAAT. Z 83-HE F& Al F71 A glo] AFE3l
o}.

ol)E ATk, olojA, ¥k

5 ﬁr«, 0.35 g Tﬂxﬂa #%%Piit}. 374 2 DBU (0.51

0 ml) ol &AL, ¥-g EFES 1AIF B¢ adteldA 110CE 7183kt
EEHEA T, AFES T4 Z2vtEa g o gde H it - EtOAcE AME3te] AAst 83-1&

lm

LOCMS-ESTT {mi/zy: [M+H] "AE=xR:431.
A 8

100-mL %+ wlet Zgka~=e THE (5 mL) 2 MeOH (5 ml) % 83-1 (0.2 g, 0.47 mmol)Z {%¥t}. 1 N KOH
(1.4 mb)E W& 3= H7Fsith. ololA, kg EFES Ao 1A SF wwksglet. vk

= 1 NHCI (1.4 mL)®] A7}l o3 238 Iz, FF5A0 F, %&%%% T4l (3 x)F FTFIAZT. =
AF, 2,4,6-E8]ZF o2l doldl (0.14 g, 0.91 mmol), N,N-T]jo]AT ol (DIPEA) (0.29 g, 2.2 mmol)
2 HATU (0.35 g, 0.91 mmol)Z DCM (10 mL) ol &ajAIATE. wre EFES 204 247F H¢t ‘ié}‘/’i
t}. EFES EtOAc (100 mL) = 3]A3}ar, X3} NaHCO; (2x), ¥3} NHCI (2x) 2 AlF 3}, Na,S0, AellA A
AR, SFAN T, 2 E4S Ag7t A oA 29 azvEagae] o9& J4-EtOAcE AR&-3ste] A3}
ol 83-J& 53k

LOMS-EST (m/z): [MHH] 2 & 2]:560.
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[1190]

[1191]

[1192]
[1193]
[1194]

[1195]

[1196]

E=0d 10-2040007

omn

A 9

50-mL rbfell TFA (3 mL) % 83-J (0.18 g, 0.32 mmol el
o, EEA7 5 2 BAS Ayt A A 2y azutEagye] o] EtOAc-MeOHE AFE3te] A A1

ke 835 WA aARA FSEgi

£ Ao g EFES 2004 307 T kst

gl

TH-NMR (400 MHz,
22aX2-d)§ 10.29 (d, 1 = 6.1 Hz, 1H), 8.34 (s, 1H), 6.65 (dd, ] = 8.7, 7.5 Hz, 2H),
483 (s, 1H), 4.72 - 4.58 (m, 2H), 4.36 - 4.10 (m, 2H), 4.05 (t, I = 11.5 Hz, 1H), 2.97(d
T =44 Hz 1H), 2.49 - 2.08 (m, 3H), 2.12 - 1.94 (m, 2H). PF-NMR (376 MHz,
Zz2¥2-d) 8- 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). LOCMS-ESI (m/z): 252]:470.

AAld 84

33E 849 A%
(1S,2R,4S,12aR)-7-3] =2 A]-2-1| €l -6, 8-T] 2 A2-N-(2,4,6-Eg| ZF o 2wl 2)-1,2,3,4,6,8,12,12a-2E} 3| =2 -
1, 4-wet=t T g x[1,2-a:1",2' -d] T &F-9-Ft 2 &5 2oln =

‘Wln

84
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[1197]
[1198]

[1199]

[1200]
[1201]

[1202]

SS=50dl 10-2040007

H
HG o H g yH He 9
} TJ £ oMp 3,1\?:/’{0 ] Ao %4’,{ 77777 He }jf;{”'(;)
L. ] R . s fo A - "
\Boca_ \ EOCD “! Buc I o
84-3 34.C 84-D
84-A
o
N == u)
HN. /‘\\\/ u >\~{\\\1
LiBH,THF it & ‘\?—N\ i
q’»N'\ QH \1 8oc
“\1 Boc PPhy, DIAD
THF, rt.
84-B 84-F
o
\>\;: H{;H O/"\,f"‘\\a/’\\
s]E_a!-z}“ﬁ g,\J[N\ ’\NHZ + \ﬂ/K\T/%
Bog OBn
84-G 84-H
Vk o
NaHGO, - \N\Bec \N’/“\\\\ . o W HCH TS ¢ /‘\‘E//\N/\fLO/\\
EOH/H,0 - Eég’“‘ e
‘ SOy 2} DBU/Tol H CE; ba ©
=1t
G OBn
844 34-J
I\ T
1} KOH H | TFA
2 HATY O™y N T——
F 4 = H
~ P RN I T
HoN \/\ 4 San
F/\”/\ 84K
4y i I
; /E L/’\N/\\\E/ N/\T’/’{:\
2 ’N\pf NNg p N g
s om
X
A 1
100-mL F #Fer ZEk2=o) DCM (20 ml) 3 84-A (1.6 g, 5.9 mmol)Z AATF. Wk EFES 0T E YA
Aok, da-vtEd Hololotd (4.9 g, 11.7 mmol)S HH3] HA7eHh.  o]ojA, ukE EgES 204
3AIZE Bk wRkEIIYE. FHAI F, ARES FU4 AZReEIH I o5 §E|HoR2ZA ALt - EtOAcE
AHgEte] GAste] 84-BE 53T

LOMS-ESI™ (m/z): [M+H] A&5): 270,

A 2

100-mL S w}et Zgk23o] THF (30 mL) 5 84-B (1.3 g, 4.8 mmol)E A, wHE EFES 0CE WU4A
Ztk.  HW(Tebbe) A (BF<l 2 0.5 M, 19.4 mL, 9.7 mmol)S A3 H7}sqict.  olojA, whe Z3HE
S Ao 2/ Fob mEdth. EES 0CE thA] WZAAIAY. E3 NalC0; (5 mL)& H7kske] Rks
S AR T. WS EFES Ao FUIR 158 ok uwtstar, Aol EE E& et ojzid A
°o]AE DM (2 x)o.2 AAHIAT. 3 AH}ES JF Flo] FFHFA7|L, FRES S5 ARvtEIY Y
o gE|NozA @it - Et0AcE AHE3te] AASt 84-C& 53131 Tt.
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[1203]
[1204]

[1205]

[1206]
[1207]

[1208]

[1209]
[1210]

[1211]

[1212]
[1213]

[1214]

[1215]
[1216]

[1217]

[1218]
[1219]

[1220]

[1221]

SS=50ol 10-2040007

LOMS-EST (n/z): IMHH] 25 ) 268,

@A 3

EtOH (20 mL) & 84-C (0.9 g, 3.4 mmol)] & (N,= A3 Pd/C (0.18 g)& FH7Isk3iTt.
stoll 3AIZE Bt wnkekltt. TP ES ASo|EE 3 oFsta, AHES FFHAIA 84-DE F
LOMS-EST" (m/z): [M+H]" 23 X): 270,

oA 4

100-mL &<+ wheh
wkskolth, THF &
Aol A 3AZF F<
(Hy A . 2709 A& g

NazS0, ollA A=Az $FAN &, IAFES Sd4 a=vtEag g os) &zdomA @ik - EtOAcE
A&t AASY 84-EE5 F5EAT

Zgt~=e] THF (6 mL) % 84-D (0.9 g, 3.3 mmol)E AP, ¥kE EFES -78Co|A
M LiBH, (13.2 mL, 26.4 mmol)E& HA3] HA7 sy, olojA, whe &IES 7pLslar,

0
WSS, o]ofA], HP% Z3HES EtOAc (100 mb) 2 3Astal, &8 A3 H7Fskdvh
(e} e

EtOAcE FZE3bar, 2709 7] & % stalal, B2 Al¥star,

LOMS-ESTT (m/z): [MHH] 23X 242
A 5

100-mL &< ®heh Feka30] THF (15 nL) % 84-E (0.4 g, 1.66 mmol), E&]¥dXx~3 (0.96 g, 3.6 mmol)
B Zdol = (0.39 g, 2.7 mol)E AT olofA, Wk FgEE wwkehdA 0CE WAAIZTE DIAD
A Y

S ak
(0.7 mL, 3.6 mmol)E ¥HE E3MEo HH3] HIlsieh. w¥bS EFES A4 WAl wRksATt. sFAI7
, AFES ZU4 A20EaT 93] S| oZA FAi - EtOAcE AME3te] AAEIY 84-F& F53H3

=
t}.

LOCMS-EST (m/4z): [MHHY 235 371,
oA 6

EtOH (20 mL) 3 84-F (0.55 g, 1.5 mmol)2e] & s|=&bd 14352 (0.3 mL)S A7, we 2389
3ANZE FF uwEelHA 70CR 7rEskgltt. st nAE AATF F, AdFRES FFAA 84-GE
F5313 ).

LOMS-EST (m2): [M+HT 23] 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)& WHg E3EO| U1, oo, WiE EIE
S A&oA ®HA wykElSiT). %E S EtOAc (50 mL)2 FAsta, & (2 x)Z MUY, 4 £3&
EtOAc®E F&5t1, §7] 28 ;}5}3, AZ (Na.SOOA 713, HFEAZTE. X 84-15 3£ Ao 37} AA|

glo] AHg-aoit.
LOMS-ESTT (/) [MHHT 2 5x): 583,
oA 8

100-mL rbfell 4 N HCI /H)&A4F (8.2 mL) & 84-1 (0.84 g, 1.4 mmol)E AT}, o]ofA], *1}% TES A
ol 1AZF FeF ettt FFHAIX =, 0.74 ¢ SUHAE F5EYE. A L DBU (1.1 g, 7.2 =
E54 (10 mL) ZFol &3lA ATt ¥ EFES 1AIRE S wkeyA] 110CT=E 7}30}%4. FEAN X
AFES ZY4 A=vEDH I 93] geAozA Ak - EtOAcE AHE3te] AASte] 84-]5 5313t}

LOMS-ESTT (m/z): IM+H] 23X 409,
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[1222]

[1223]

[1224]
[1225]

[1226]

[1227]
[1228]
[1229]

[1230]

[1231]

SS=50ol 10-2040007

oA 9

100-mL = ®vtg Zgk~=o] THE (5 mL) 2 MeOH (5 ml) 3 84-J (0.4 g, 0.98 mmol)E AP}, 1 N KOH
(3.0 mL) & Whg E3Ed "rtskik.  olojA, kg EIHES AR A 1AZF FF wdkeity. wkE Z3E
S 1 NHCI (3.0 mL)&] #H7bell 93] A stA AT, §FAZ §, FFES 5744 3 I FSEANHY. %
A, 2.4, 6-EEZF o 2wdold (0.32 g, 1.96 mmol), N,N-Tlo]AZ 2o Eo}ldl (DIPEA) (0.63 g, 4.9 mmo

1)
1.9 mmol)E DCM (10 mL) ol EIAFTE. HHg ETI}ES A4 22 5

2 HATU (0.74 g,
Rk Y. E3ES EtOAc (100 mL) 2 8]A418kar, X3} NallCO; (2x), 3} NHCI (2x)Z MFH3kaL, Nay,S0,
& BAS delst A geln 2 azeheaslol s WA-E0AcE AH§d

oM A=A, FFAL F
o] ZAste] 84-KE F53T}.

2}

LCMS-EST (m/z): [IM+HT 25 x): 538,

@A 10

}011

50-mL & ¥he FghaFol T
For w4

ml) & 84K (0.5 g, 0.93 mmol)E AP, Wb EI}ES A4 30
71 1.5
o] AAsle] 3L 45 F55AT}.

h= |
A7t A oA 28 ZzetEag I 93] EtOAc-MeOHE A3}

TH-NMR (400 MHz, Z22X2.d)3
10.37 (s, 1H), 8.28 (s, 1H), 6.65 (¢, 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 = 12.3 Hz, 1H), 247 (d, J = 3.2 Hz, 1H), 2.35 (s,
TH), 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, 222X E.d) §-10924 , -111.98.
LOMS-EST (m/z): A& X): 448,

SheHE 859 A=

(6aS,7R,118)-1-3| =FA]-2,13-t 5 A-N-(2,4,6-Eg| ZF =W )-6,6a,7,8,9,10,11, 13- E} 5| = 2 -21-
7, 11-WER =T 2 2 [1',2" 14, 5] I 2} A [ 1, 2-a] o} A W -3-F} 2 2o =

Pt

85
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[1232]
[1233]

[1234]

[1235]
[1236]

[1237]

SS=50ol 10-2040007

COOE: GOk COOE
Zﬁ\ e NIS (\‘/\:)H __BusSnH AN e KL 1} Hy, PA/C, HCH
N\) BRSO, H,0 ;‘")/ it - ‘NT\“ 2) Bog,0
ey Hd‘ <
Ph/ i Fh HO N Ph
85-A 25-8 85-C
COOEt COOE SO0
W _GIG8ORh Nf H o BugSnH o ey LiBHg
N g N AIBN v
R ‘ Bo A \-CT;’ Boc e Nogoc
HO phoscd ¥ ¥
25-0 85-E 85.F
1) HoNNH,
) 0N COOE
OH 5 2) B0 Ay o NaHCOs
Ry
j ANH Nl O Osn_ 854
e - L P hd
(:L g AT /\H’H i o)
“Bac i e 4) DE
i \““'\T’N\BOL
85-G 85-H
HH t”j
: %AN.Q\\ ACOORE
‘ E 1} KOH N
?T“N\fr)‘\\(/"*o 212.4 5F sBrNH,, HATU, DIEA e
Ho4 o dan s} OBn
85-) 85-K
HH 7 |
I N e
- N i Vg
;TE'%;‘, \/> ? H E !
s : Xy o F»’Q\V/ F
6 on
85
oA 1

(

=
U= (885 mg, 3.934 mmol)E HIUFEIIth. 2A17F &, F7}e] N-ololeE&alolnE (88 mg, 0.391 mmol)E
7hekal, AAdE EIFES A20A] 1.5A417F &< 2 FFES EtOAcE 3A3taL, 10% &
A NapS:0; &9 2 4 NallCO; 89 (~1:4 E3HE)o) o]ojx & (gt A4 ¥3HE AFsIY. 74 238
S EtOAcE FE3 &, f7] £88 Fotx, Ax NaS0)A713, FFAZAL. FES Zd4 Z=ZrE 1
SNA

ol ola) gelolo A

DMSO (6 mL) % & (0.75 mL) % 85-A (1100 mg, 3.855 mmol)9] &NE A2oax] wHFEHA N-ofo] @ E<=Aalo
5o

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 Hz, 1H), 3.54 - 3.44 (m, 1H), 3.27 (1, I = 4.5 Hz, 1H),
275 - 2.66 (m, 1H), 2.30 (dddd, J = 14.8, 13.1, 7.2, 5.8 Hz, 1H), 2.14 (dddd, J = 14.8,
13.0, 6.1, 2.1 Hz, 1H), 1.97 (d, I = 8.9 Hz, 1H), 1.58 - 1.46 (m, 1H), 1.45 - 1.34 (m,
AHD, 1.24 (4, J = 7.1 Hz, 3H). LCMS-EST" (m/2): [M+H] AR, CisHusINOs
430.1; A5 2):430.0.

A 2

EFel (15 mL) % 85-B (993 mg, 2.313 mmol), AIBN (305 mg, 1.857 mmol), % EZHFE
(1392 mg, 4.799 mmol)2] &S 100TColA w3ttt 2417 3 Wg E3ES Aoz H\]?] , EtOAc

7)
= 34stal, & 9 Az AFselY. A4 298 EtlAcE 2§, 7] 295 s, dx (NazSO )A]

713, sEAZE. Aree U ARvtEI ] o) &l omA ik - EtOAcE ARS-She] A Alste]
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[1238]
[1239]

[1240]

[1241]
[1242]

[1243]

[1244]
[1245]

[1246]

S=53 10-2040007
85-CE F5313tt.

TH-NMR (400 MHz, CDCL) § 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, J = 6.7 Hz, 1H),
3.83 (d, J = 5.1 Hz, 1H), 3.48 (t, J = 4.6 Hz, 1H), 3.19 - 3.04 (m, 1H), 2.58 {p. ] = 4.0
Hz, 1H)ﬁ 2.30 (dddd, ¥ = 14.7, 13.1, 7.0, 4.5 Hz, 1H), 1.98 (d, J = 11.2 Hz, 1H), 1.64
(tdd, 7= 133, 6.2, 2.6 Hz, 1H), 1.49 - 1.33 (m, 3H), 1.37 (4, J = 6.7 Hz, 3H), 1.32 -
126 (m, 1H), 1.23 (t, J = 7.2 Hz, 3H). LCMS-ESI (m/%): {M-+—H}* AR,
C1gHzNOa: 304.2; A&X: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 &%

S H, #9917 el mwkaigich. 243 ¥, wkg EFRES o wZA AT, LOMS-EST

i)
ol
K
2
%
it
o

(m/z): W] ARER], ColiNOs: 200.13; AZA: 200.1. FRES E2dl (x 2)3 32LA7 5 THF (15
ml) = ZHE 2 Boc,0 (720 mg, 3.299 mmol)S A-&o|A wulalH A N N-r]jo]AZ 2o |do}yl (DIPEA) (1.2
mL, 6.889 mmol)& H7}&Fch. 1AIZF ¥, 9k EES ER FAsa, EtOAc (x 2)2 FF3UTk. #7] F
ZES B2 AHS 3 3 FZES A2 NaS0)A 7L 5F2AAT. AFES S0 ) gaHozA
&

A2t - EtOAcE ARE-ste] AAlste] 85-DE 53k aL, ol 3ol ddAe] &= Aoz wild.

'H-NMR (400 MHz, CDCL) 8 4.42 - 3.97 (m, 5H), 262 (d, ] =

5.6 Hz, 1H), 2.45 - 2.26 (m, 1H), 2.25 - 2.15 (m, 1H}, 1.80 (td, T = 13.7, 6.7 Hz, 1H),

1.66 (dd, T=12.3, 6.6 Hz, 2H), 1.55 — 1.70 (xmn, 2H), 1.47 (s, 2H), 1.42 (s, 7TH), 1.28 (dt,

I=95, 7.1 Hz, 3H). LOMS-EST (k) [MHHT AR, CisHaaNOs: 300.2;

AZ=X]:2097.
oA 4
THF (5 mL) % 85-D (568 mg, 1.897 mmol) & &9 (0.25 mL, 3.091 mmol)e] &M 0ColA Hd FZZE
SxFErolE (0.3 nL, 2.169 mmol)E H7lelga, B84 Edo] A&elA AAHUY. 0TolA ~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
TollA 1.5A7F 2 A4 1A & EFES $F5A7]3, FFES EtOAc ¥ & T J%HA]?‘BP 27H94
=5 BE3 3, f§7] B8 ~0.1 N HCl, ¥3} =4 NalHCO;, 2 A2 A, 4 2382 EtOAcE +
=% %, g9 {7 FES Ax NaS0)A7]1L, sFAFHY. ARES ZU4 A=2vEadd o] &89
S 24 EtOAc/FAHE AH&3te] JAste] 85-EE G533t .

IH_
NMR (400 MHz, CDCL) 8 7.47 - 7.37 (m, 2H), 7.30 (4, J = 6.9 Hz, 1F), 7.11 (dd, J
8.0, 4.0 Hz, 2H), 5.54 (dt, J=9.0,4.9 Hz, 1), 4.50 (dt, I = 9.8, 5.3 Hz, 1H), 4.35(dd, ]
=21.4, 5.0 Hz, 1H), 4.30 - 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 (5, 4.5H), 1.30 (dt, = 9.4, 7.1 Hz, 3H).
LOMS-EST (m/zy: [M+H] AR, CpHaNOsS: 436.2; A& X]: 4358,

@A 5

EZ4d (8 mL) ¥ 85-E (602 mg, 1.382 mmol), AIBN (182 mg, 1.108 mmol), ¥ EgFEIF4] 6153}015 (608
mg, 2.096 mmol)e] EFES 100TColA waldc}t. 1A3F &, Wkg &8-S
S 3.

o A 5, & B AFE AHsAT. 4 EE8E EtOAcE FEF 5, F3 77
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[1247]
[1248]

[1249]

[1250]
[1251]

[1252]

[1253]
[1254]

[1255]

S=50dl 10-2040007

N, BEARY. ARES Fd4 AEehEaduo] o) §e902A oA/ AL AHgstel Aol 85
h= b @ =

'H-
NMR (400 MHz, CDCl3) 8 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-C{HgHHT AR, CpHNOs 228.1; A=A
2279,

A 6

85-F (420 mg)E AAAS L, THF % AAE 85-F (3 mL)S 0ColA mywrabdA THF % 2.0 M LiBH, (1.5 mL)

£ #A7tsiith. 5% F, EES AoA 17A1ZF St wwkekal, F7ke] THE % 2.0 M LiBH, (1.5 nl)E A

2ol A H7FsklTh. ARoA 23A1%F $, F7ke] THF &

A7+ ok ﬁa}é}oﬂﬂr U EFES 0CoA whtehdA B A Hrtsta FUrE B2 I4E F
o o

EFES 0 X
E& EtOAc (x 2)& FE3t. FEES 22 MFstm, #sta, 1dx NaSo)A71a, sFAHTY. ARE

2 E4 amcEasel) o gedenA A - B0AcE AHgetel AAlst] 85-6E +EaT,

NJ
O
=
r‘

iBl, (3 mL)E H7lsta, AHE EFES ~72
<

TH-NMER (400
MHz, CDCL) 8 4.12 (1, § = 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, J = 11.9, 1.4 Hz, 1H), 2.28 (d, J = 4.6 Hz, 1H), 1.90 - 1.73
(m, 2H), 1.68 - 1.45 (m, 6H), 1.47 (s, 9H), 1.43 - 1.33 (m, 1H). LCMS-EST' (m/z): [M-
CiHHH] AR, CoHgNOs: 186.1; 2521 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

1.

o] &MS 0T = A wykatAA DIAD (0.36 mL, 1.828 mmol)E 7}ttt 0TolA 308 &, Z3ES
Ao A 17AIZE < wRkeliy.  Hkg '%L%% TEA713L, AR %% ZH 4 AZrtEH I o) &
7|

Eou ﬂllL

o2 AM-EtOAcE AME3te] 85-HE AL, o]& 3ol ddA e & 1oz wiltt

=]
=<

TH-NMR (400 MHz, CDCL) 3782 (dd, I = 5
3.1 Hz, 2H), 7.69 (dd, J = 5.4, 3.1 Hz, 2H), 4.46 (s, 1H), 4.19 (m, 2H), 3.95 (s, 1H),
231 - 2.14 {m, 1H), 2.05 (d, J = 16.5 Hz, 1H), 1.84 (m, 2H), 1.79 - 1.70 (m, 1H), 1.66
(m, 1H3, 1.61 - 1.30 (ro, 12F). LCMS-EST (n/4): [M +HT ARR, CoiHypN Oy
371.2, 4% %:370.8.

A 8
EtOH (12 mL) % 85-H (270 mg, 0.729 mmol)&] &Nel A-2oM sl=g}x 4315 (0.145 mL, 3.083 mmol)S 3
7bekar, AE &g 70Tl M ankskglth. 1543 §, £3}ES 0C2 YA 7]a, olE= (30 nl)2 35]4
gk & IAZE FRF 0TCAA wkekith. E3HES O%JJroh ANES FFAAY. FFES CHLl, Foll &3

Al71a, ofFste] ofgkel B84 EFES AASGY. AEE AHES sFAHAG. A
EtOH (3 mL) % 85-1 (257 mg, 0.742 mmol) 2 NaHCO; (131 mg, 1.559 mmol)¥} &3}ar,
A &, 2385 B2 3AEaL, EBtOAc (x 2)E F=3UT. F=ES %?L ﬂ%eﬂ B 47 22828 a3
= (Na2804)/\]7]1, %/\]ﬁﬁ} CHZCI ? ﬂ-%%gl %‘—l ( %

o]

% 4R LI0T F. $AE $RA12, $d B
X1
==

2
1, %@L%g 100 CoﬂA F7I2 123 o ﬂ*i%}aiﬁ}. EEES FHEAN F, FFES ZY4 EEU}E:’EH
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[1256]
[1257]

[1258]

[1259]
[1260]

[1261]
[1262]

[1263]

S=53 10-2040007
oo o3 Mo ZA EtOAc - 20% MeOH/EtOAcES Al&-3lo] AAEe] 85-]8 +5319T}.

TH-NMR (400 MHz, CDCL) & .08 (s, 1H),
771 - 7.62 (m, 2H), 7.36 - 7.29 (m, 2H), 7.29 - 7.23 (m, 1H), 5.44 (d, ] = 9.8 Hz, 1H),
5.10(d, J = 9.8 Hz, 1H), 4.44 - 428 (m, 3H), 423 ¢, I = 13.0 Hz, 1}»{)5 3.99 (ddt, J =
10.2, 6.3, 3.6 Hz, 2H), 2.44 - 2.36 (m, 1H), 2.29 (dt, F = 11.6, 5.3 Hz, 1H), 1.84 (dt, I =
10.8, 5.3 Hz, 2H), 1.77 - 1.61 (m, 3H), 1.57 (d, J = 11.7 Hz, 1H), 1.48 (ddd, 1 = 20.9,
123, 5.5 Hz, 1H), 1.38 {1, J = 7.1 Hz, 3H). LCMS-ESI' (m/z): [M +H] A2,
CaaHpN,Os: 423 .2, AZ):423 3,

oA 9

THF (4 mL) 2 MeOH (4 mL) < 85-J (214 mg, 0.507 mmol)sﬂ B8 Ao wHabEA] 1N KOH (1.1 mL)
2 A7, 308 & wWkS TIES ~1 b BEA7]3, 1N HCl (~1.2 mL)& A A 7122, 452 A
gk & CHCl, (20 mL x 2)2 FZ3Fh. s %% S A% NaS0OA713L, EFHAA &£ A F53F3T.

LCMS-ESIY (m/z): [M+H] 7122, CapliaN,Os: 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)®] E3=S A2olA uwkebHA NN-t]o]ixzmFo|golwl (DIPEA) (0.62 mL, 3.559
mmol)& H7bekleh. 30% F, Wb EFES #FAIAL, IAFES EtOAc Foll &3fA71aL, 3t 4 NHCI
(x 2), 23} 4 NalCO; (x 2), R 5= AFsAT. 74 B8 EtOAcE F&5T 5, 2719 /7] #8&
Faba, Az NaS0)AZIaL, FHAZAT. FFES S0 o8] &N 2A EtOAc-20%eOH/EAS L83
o gAEte] 85-KE F53k3itt

"H-NMR
(400 MHz, CDCL) 3 10.40 (1, = 5.7 Hz, 1H), 8.42 (s, 1H), 7.68 - 7.54 {m, 2H), 7.33
(ddd, =77, 6.3, 1.5 He, 2H), 7.30 - 7.26 (rn, 1H), 6.74 - 6.60 (m, 2H), 5.37 (4, J =
10.0 Hz, 1H), 5.17(d, I = 10.0 Hz, 1H), 4.76 - 4.57 (r, 2H), 4.46 (dd, J = 6.0, 4.3 Hz,
1HD, 4.34 (1, ] = 124 Hz, 1H), 407 (dd, F= 124, 3.6 Hz, 1H), 3.91(dt, J = 12.4,3.9 Hz,
1HD), 2.52 - 244 (m, 1H), 232 (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). VF-NMR (376 MHz, CDCL) § -109.15 (dq, § = 15.0, 7.5, 7.1 Hz, 1F), -

111.85 (t, J = 6.8 Hz, 2F). LCMS-ESI (m/2): [M +H]" AREA], CooHpF3NiOy:

538.2; 45X 538.3.

A 10
85-K (187 mg, 0.348 mmol) 2 A2o|x EfZZ o ZolA|EAL (3 nl) o fa|A7)1, Ao whkaled}
A7 B, golS eZ71, ARES -

29 a

CHCly, Foll EajA AT, €95 0.1 N HCIZ A&7 3, 54 2385
CHCl, (x 2)& FZ&ATt. 7] 28S data, A% NaSo)A 7L, sFAzAT. IFES =9
g ol faldozA CHCl,-CHCly 3 20% MeOHS A}-&3le] AAate] 3132 85 150 mg (96%)S 5
sholvk. 3hghE 855 FUEE wlekE (10 nL) 2B AAAsto] o AAlste] spgtE 855 553
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[1264]
[1265]
[1266]

[1267]

[1268]

[1269]
[1270]

[1271]

s==4

TH-NMR (400 MHz, CDCL) 8 12.09 (s,
1HD, 10.39 (t, J = 5.7 Hz, 1H), .36 (s, 1H), 6.74 - 6.48 (m, 2H), 4.64 (d, I = 5.7 Hz,
2HD), 4.59 (dd, J = 6.1, 4.4 He, 1H), 4.36 - 4.18 (m, 2H), 4.12 (dt, T = 12.4, 4.1 Hz, 1H),
2.68 - 2.47 (ro, 1H), 2.25 - 210 (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) 8 -109.23 (ddd, J = 15.1, 8.6, 6.0 Hz, 1F), -
11202 (t, J = 6.9 Hz, 2F). LOMS-ESI (m/2): M +H] AR, CopHL FaNaOy:
448.2; A &)1 4483,

33tE 869 A%

10-2040007

(1R,3S,4R,12aS8)-7-3| E2A]-3-1|€l-6,8-T] 2 A-N-(2,4,6-EFZF ¢ =2 d)-1,2,3,4,6,8,12,12a-SE} 8| == -

1,4-vWeb=t) 92 =[1,2-a:1",2'-d] ¥ &2 -9-F} 2 & ~o}u| =

jCQMe COOMe
COOMe AN

iky - A H ey
N NIS L] BuSnH, AIBN o

VT ey NI R {
BMEORT Ho' ¥ ) HO‘CL‘\?IN

" Ph '
PR
86-4 &5-B st
COOMe .
COOMe o amam LO0Me
N N L A T A A iH
13 Hp, PU/C, HOI i i H Hofoledd C‘@LN“QOC AL,
2} Boo, 0 He V‘“ “Boc v Boc
86-D 86-E 86-F

Boo

{ "Boc Boe 9
“Boc
861

0
COOMe /g’ %
/ N
Hy, Pd/C i——'?wi LigH, 5 /\‘r __PrNe ‘“N} !/J
N, —*'N TFPhy,, DIAD oy
LN Q
86-G 36-H \;

1) HoNNH,

o - COOE
B0 A | NaHCO; H
e ‘ ‘C N Okt 1yKOH
85-4 -
: W,O Q80 T 2) 2,4 8-F PnNH;, HATU, DIEA
3y HCH ﬁ‘

4)DBU I S
864
g F

. 0 F HH I

HH i g lL«

o X ~
SO SEDCUES) S SN
p '"NW/L\T 0 FTN \(\N F

Hooof OH

O OBn 85
86K
@A 1

DMSO (52 mL) ¥ & (6.5 mL) & 86-A (10.160 g, 39.48 mmol)2] &
oln|= (8.888 g, 39.50 mmol)E H7lslivl. 308 ¥, 4L
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[1272]
[1273]

[1274]

[1276]
[1277]

[1278]

[1279]

[1280]
[1281]

[1282]

NaliCO; &, 10% 74 Na:S:0; &<, 2 A= AHsdnt. 4 £9& EtOAc® F28 ¥, #§7] 285 &
stal, Az (NapS0)A71aL, sFAZT. AFgs Fdlel AzvtEadddl o oz St - EtOAcE

Agate] Al 86-BE WA mAZA S5,

NMR (400 MHz, CDCL) 6 7.33 - 719 {m, 5H), 425 - 412 (m, 1H), 379 (g, J =16
He, 1H), 3.72 (g, J = 6.5 Hz, 1H), 3.51 (s, 1H), 3.47 (5, 3H), 3.31 (dd, 1 = 3.9, 1.6 Hz,
1H), 2.76 - 269 {m, 1H), 2.13 (ddd, J = 14.3, 7.8, 1.7 Hz, 1H), 2.08 - 1.97 (m, 1H), 1.91
(dtd, = 14.1, 4.0, 1.5 Hz, 1H), 142 (d, J = 6.5 Hz, 3H). LCMS-ESI" (m/z): [M+H]

AR, Ciahz INGs: 4021, 25X 402.0.

EZol (150 mL) & 86-B (12.468 g, 31.07 mmol), o}ZH|2o]ARE|ZUEZ (AIBN) (4.082 g, 24.86 mmol
9 EgRgFa sjsglol= (18.047 g, 62.22 mmol)e] £ML 100CA warelgdtt. 308 3, WS E3E
Aoz WzkA7]a, EtOAcE FAsta, B 9 A2 A%, 4 F3S EtOAcE FE53 &, 771

= i, 2l ol

KR
A% NaSONAZIEL, $HAAY. AFEe Fdd amvieads 28 o8 e
A - BtOACE Ab8te] AAlste] 86-CE FEaAT.

1% Hr oo

TH-NMR (400 MHz, CDCL) 3
39-7.31 (m, 2H), 7.31 - 7.24 (m, 2H), 7.24 - 7.37 {m, 1H), 4.11 (s, 1H), 3.72 (s, 1H},
3.49 (s, 3H), 3.33(d, } =34 Hz, 1H), 3.27 (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,
J = 6.6 Hz, 3H), 121 - 1.07 (m, 1H). LCMS-EST" (m7z) [M+H] A2,
, CigHnNOs: 27628521 276.1,

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 msldet. 15412 &, vbg EFES o73la, qdHAES FFEAHTY. IFES

ERd FEUA T, AFES FE @A) AFRSETE. LOS-EST (n/z): DI AR, N0t 172.1;

El
=
ol
ol

EFdy FEEA Z ) THF (45 mL) 5 FFE 2 Boc0 (5.712 g, 26.17 mmol)S A0 A
A N,N-tjo| Az 2o}yl (DIPEA) (8 mL, 45.93 mmol)& F7}etgitt. 308 3, 6he 388 B2 34
I, EtOAc (x 2)& FZ3Yur. §7] FEFES B2 AHe T 33 2222 A% (Na,S0)A7]3L, E3FA

Hoh, IFES U4 AZviEDHId o8 SN ozA Ak - EtOAcE AFESte] A AIEe] 86-DE
=

HNR ~HEHL 3| Ao dAA ] EFES AASFSITE

o
=

7 O

-

-
i

YH-NMR (400 MHz, CDCL) 6 420 (4, 1= 7.6 Hz, 1H), 4.19 - 4.10 (m, 2H),
4.08(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 - 1.78 (mu, 1H), 1.79 - 130 (m, 1H), 1.46 (s, 3H)}, 1.38 (5, 6H), 1.31
(d, J = 133 Hz, 1H). LCMS-EST (m/2): [M+HT AR, C:HpNOs: 272.2;
AR 2716,

A 4

CH.Cl, (35 mL) % 86-D (1659 mg, 6.115 mmol)2] €& 0T ZFolA uHtstAA dHlA-vuf=2d Holo] Uyt



[1283]
[1284]

[1285]

[1286]
[1287]

[1288]

[1289]
[1290]

[1291]

SS=50ol 10-2040007

(5.183 g, 12.22 mmol)& o2 FEO = HIFsIGtt. o0& F, EFES A2 wwksiditt. 243 &, wkE
=HEe WxoA WA, =2 AAsta, ogeigit. odEs 23 Nalll;o.2 AlHsta, Az
(Na SO A 71aL, sFAZRY. AFes Zdq Azvteadde] os Sejfomr 3t - Et0AcS AH8-3to]

Al 86-EF +53ch. H MR 29 = 239 sl g AAE AAsct,

TH-NMR (400 MHz, CDCL) & 4.43
(d, J=3.8 Hz, 0.5H), 4.39 (s, [H), 4.26 (5, 0.5H), 3.75 (. 3H), 3.10 (s, 1H), 2.24 (d, J =
4.5 Hz, 0.5H), 2.19 (d, J = 4.4 Hz, 0.5H), 2.12(d, T = 4.4 Hz, 0.5H), 2.07 (d, J= 4.2 Hz,
0.5H), 2.01 (dd, J = 4.5, 2.2 Hz, 0.5H), 1.98 (dt, J = 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 He, 4.5H). LOMS-EST (m/2): [M-
CaHa+HT AR, CoHpNOs: 214.1; A5 4:213 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 &, A goS HAeow HHI JfHES sk, Ao 2547
Fob wakslgith, whg EFES 0T FolA mwkehdaA] 3} =4 NalHC0; &2 7o o8] wesEs 24
287 AT, EFES CHLLE A5 AL A 158 T whkst & AAE ZIES Ago|E o
=2 538 ofmsla, FE AolAZE CHLlLE AFHsET. o3& F 2719 238 Bgs 3 F#4 23S

&
CHLClL 2 FE3HaL, 7] 88 #sta, 1z (NaS0)A 713, sFEAAY. IFES S5 A=vtE g

o) gelezA A4 - BOACE AlEele]l AAlste] 86-FE FSaT. HNR 2HERE 259 H704

TH-NMR (400 MHz, CDCL) 8 5.13 (s, 0.6H), 5.04 (s, 0.4H),
4.82 - 4.71 {m, 1H), 4.55 (s, 0.6H), 4.43 (s, 0.4H), 4.29 (d, I = 3.7 Hz, 0.4H), 4.24 (d, J
= 3.7 He, 0.6H), 3.71 (s, 3H), 2.84 (s, 1FD), 2.14 (ro, 2H), 1.75 (s, 0.6H), 1.74 - 1.70 (s,
0.4H), 1.55 (m, 1H), 1.45 (s, 3.6H), 1.37 (s, S.4H). LOMS-EST' (m/z): [M +H]

7—“’1\1’i] CraHp NGy, 268, Mg}é]éz]2(?76

oA 6
EtOH (5 mL) & 86-F (333 mg, 1.246 mmol) = 20% Pd(OH),/C (53 mg)e] EES H, ¥$7] &tol] mukedvt.
0% T, EFRLS e, oTHEL BHFAA 8662 S5, U NR ~AHNELL 2F0] ML S
Al ALsEA T
YH-NMER (400 MHz, CDCI3) 8 4.20 (m, TH), 4.08 (m, 1H), 3.71 { $A19] ¢, 3H),
2.68 (m, 1H), 2.06 (m, 1H), 1.80 - 1.63 (m, 2H), 1.63 - 1.51 (m, 1H), 1.44 (5, 4H), 1.38
(s, SH), 1.13 (m, 3H), 0.92 (m, 1H). LOMS-ESET On2): M +H] ARA,
CaHa NGy 270. _‘,}é]é‘z]: 268.7.

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
otk 5% &, EFES HALolA stk 2A%F F, F7ke] THE S 2.0 M LiBH, (1.5 mL)E 3718kl
b Aol 21417 F, F7Fe] THF & 2.0 M LiBH, (3 mL)E H7betdch. A-ollA A1z &, &98 35T
oA 18217+ Eet Zpdstgdth.  WhE ERES 0CE WAL, B 2A~"HA AFEdn. EEES
EtOAc (x 2)2 FZ3 §, 2719 7] £8& B2 AFsta, Fabal, 1x NaS0)A 713, FFAZT.
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[1292]
[1293]

[1294]

[1295]
[1296]

[1297]

[1298]
[1299]

omn
]
Jm
9!

10-2040007
s S+ A=rtEH I o8] 4t - EtOAcE AH&sto]l AAlste] 86-HE 5383t

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),
366 (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, 1H), 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/z) [M +H]
ARA, CaHuNOy: 2422, 2 R]: 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
el a5 0T ZollA mwwkslbHA DIAD (0.40 nL, 2.032 mmol)Z H7Fsldr:. 0TColA 108 ¥, =3

P+
AeAA 1947 Bk ettt W EFRS FHAVD, AFEL Feld azckEadsel o8 g9
%}\

o 2N HA-EL0ACE AHEt] AASH 86-18 FEaIr. H MRS 2% & dol 4 aAS AAke

YH-NMR (400 MHz, CDCL) 8 7.82 (dt, J = 7.3, 3.6 Hz,
DH), 7.70 (d, F = 5.3 Hz, 2H), 4.53 - 4.26 (m, 1H), 4.26 - 3.89 {m, 2H), 3.89 - 3.65 (m,
1HD, 2.28 (m, 1H), 2.04 (m, 1H), 1.82 - 1.65 (m, 2H), 1.66 - 1.43 (m, 7H), 1.38 (s, 4H),
119 - 1.01 (m, 3H). LCMS-ESI’ (m/z): [M +H]" AR, CuHN04 37125
A=2):370.8.

A 9

O
—
=
3
=
QD
~
©
=
=]
3
o
—
O
e}

EtOH (12 mL) % 86-1 (319 mg, 0.861 mmol)2] &Moj] A-2o]A =7 F3}=
7Fetar, A" §HES 70T FolA *’H}O}Oiu} 1.5A1ZF &, E3ES 0T
o

Q_'
g% 5, 143 B

LOMS-ESIT (m/2) [MHHTD AR, CiaHosNaGy: 241.2; A=) 2409,
21 E (3 mL) ¥ EtOH (3 mL) & = opb, 85-1 (300 mg, 0.866 mmol), X
o] EES Ao wdtslitl. 2417 T, EFES EE 8|AMslal, EtOAc (x
Z (N32804)}\]7]j—7 %%}\]ﬁﬂf CHQClg
=k 4 N HCl (6 mL)S Hzpskador.,  Aeoja 1.547F 3, gof

= 3, B33 FSEAF . 2 (6 mL) = FE 2 DBU (0.65 mlL, 4.347 mmol)9] Z3ES 1
oA nHEA T, A &, %H DBU (0.65 mL, 4.347 mmol)E H7lsta, ZEIFES 100C

o}, Z7Fe] DBU (0.65 mL, 4.347 mmol)E 1A]17F &o] HArtslar, TIES 100CAA =712 2.54
EIES CHCL,E 3A&a, 1 N HCL 3 g &dhsteE B2 AHsgr. §7) 28

NaoSOO A 713, EE=A Y. AFELS Zg4 a=rtE gy o&) falHoZA EtOAc-20% MeOH/EtOAcE
AYg3le] AA|sle] 86-15 55T

oN

= =

off Bl 3 off ofy
l‘NriiSmlo

2
=1
T
o
38
v
ﬁi
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[1300]
[1301]

[1302]

[1303]

[1304]
[1305]

[1306]

[1307]

SS=50dl 10-2040007

TH-NMR

(400 MHz, CDCl3) 8 8.09 (s, 1H), 7.70 - 7.62 (r, 2H), 7.37 - 7.27 (m, 3H), 548 (d, | =

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, J=12.2, 3.0 Hz, 1), 3.88 (dt, J = 12.2, 3.0 Hz, 1H), 2.63 (d. I = 4.2 Hz, 1H), 2.28

{qd, 7=7.2, 3.1 Hz, 1H), 2.00 - 1.8% (m, 1H), 1.80 - 1.56 (m, 2H), 1.39 {1, J = 7.1 Hz,

3H), 1.07 (d, J = 6.9 Hz, 3H), 1.04 (dd, J = 5.0, 2.5 Hz, 1H). LCMS-EST" (m/2): [M
HT AR, CuHN,Os 4232, A52):423 2.

@A 10
THF (2 mL) % EtOH (2 mL) % 86-J (83 mg, 0.196 mmol)e] &35S Lo wwkslHA 1 N KOH (0.4 mL)E
A7bskger. 308 &, WS TIRES B2 8AMEl1, (HCLE AFEsg. 54 23S 1N HCL (0.45 mb) 2

AABAIZ -, AES CHCL, (x 2)2 FEsld. &3 F2E5 A2 NaS0)A7IaL, FAA = s

S5, LOMS-ESI (m/z): [M +H1" Z12EA], ColloNoOs: 395.2; A=A 395.2.

CHCl, (3 mL) & % 4F (69 mg, 0.175 mmol), 2,4,6-E8|ZF=ZWA o}l (42 mg, 0.261 mmol), % HATU
(106 mg, 0.279 mmol)e] & Ao A wukslHA N N-tjo] A2 doeolwl (DIPEA) (0.25 mL, 1.435
miol)S H7Fskdvk.  30% F-, W E¥FEE AL, AFES EtOAc Fol &AL, E3} 54 NHCI
(x 2), Esb 54 NallC0y (x 2), 2 A5= AFaATt. +4 B L0AcR 22T &, 270 7] £8L
Fata, Ax (NaSOPAIZ1aL, HAZHT.  ARES ZH4 ARvEIHI] o5 EQo 24 EtOAc-
20%MeOH/EtOAcE AF8-8to] Alste] 86-K

TH-NMR (400 MHz, CDCL) 8 10.40 (t, 1 = 5.7 Hz, 1H), 8.40 (s, 1H),
7.66 - 7.51 (vo, 2H), 7.36 - 7.29 (m, 2H), 7.29 - 7.23 (m, 1H), 6.71 - 6.61 (m, 2H}, 5.36
(d, J=10.0 Hz, 1H), 5.18 (d, J = 10.0 Hz, 1H), 4.73 - 4.58 (m, 2H), 4.53 (s, 1H), 4.22 -
411 (m, 1H), 4.03(dd, I =124, 3.1 Hz, 1H), 3.81 (dt, J = 12.3, 3.1 Hz, 1H), 2.68 - 2.59
(m, 1H), 2.20 (dddd, 1= 114, 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, CDCl3) 8 -109.14 (ddd, J = 15.2, 87, 6.2 Hz, IF), -111.86 (t, J = 7.0 Hz, 2F).
LCMS-EST (m/z): [M +H]™ AR, CooHprFaN:Oy: 538.2; A& 538.1.

@A 11

86-K (61 mg, 0.113 mmol)& EZFFLRZIAEL (2 mL) Foll &alA7]ar, A&elA wwkatdict.  1A3F &,
LNE FFHAI L, BFES ULl ol AT, §9& 0.1 N HCIZ AHE 5, =4 23S Ll (x
)2 FEFAT. f7] 289S Feta, dF NaSo)A71a, sFAZAL. AFES ZUH A=vtE1e g
ol3] g HoZA CHCl~CHCly & 20% MeOHE AF8-3le] A8t 313% 868 453131t}

"H-NMR (400 MHz, CDClLy) 8 12.02 (s, 1H), 10.40 (1, J = 5.7 Hz, 1H), 835 (s,
THD, 6.63 (1, J = 8.1 Hz, 2H), 4.62 (d, J = 5.7 Hz, 2H), 4.59 (s, 1H), 4.22 (dd, J = 12.2,
3.5 Hz, 1H), 4.13 (4, J = 11.9 Hz, 1H), 4.05 (dt, I = 12.0, 3.1 Hz, 1H), 2.77 - 2.70 (m,
TH), 2.31 m, 1H), 2.09 - 1.93 (m, 1H), 1.93 - 1.81 {m, 2H), 1.10 (ddd, ¥ = 13.9,5.0, 2.1
Hz, 1H), 1.02 (d, § = 6.9 Hz, 3H). PF-NMR (376 MHz, CDCL) 8 -109.22 (ddd, J =
15.1, 8.7, 6.1 Hz, IF), -112.05 (¢, } = 6.9 Hz, 2F). LCMS-ESI” (m/z) [M +H]
AREA, CpHy F3N; Oy 448 .2; A 521 448
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[1308]

[1309]

[1310]
[1311]

[1312]

[1313]

[1314]
[1315]

[1316]

[1317]
[1318]

[1319]

[1320]

[1321]

SS=50ol 10-2040007

A 87

A 2=-5-olu] = H E g} 8| = 2 -2H-T] 2-3-2-9] A%

20 mL e S Wad (5-2AHEgs E2-20-3#-3-Y) 728 o] E (740 mg, 3.0 mmol) % A3AE (111)
7548 (1.12 g, 3.0 mmol)9] £MS 0CE WAA 7|3, o]oA] FAaEAUEF (120 mg, 3.2 mmol)S ZF
’4‘ A7Fsk Tk, Whg EFES 0CAAA 458 FoF WHEEEE 3 t3, 1 nl olHES M3 riste] A3
= Ye)
B

&..

&t

, O]ojAl AgeA] 3AIZE wksiGith. wWkE E3ES B3 USRI Alold] Rujsti, £ A4S TER
1EP°ﬂ olojA 2-FwtgR FEHIIGt. Fe 7] A4S bl el dE:AI7IaL, ojistar, EEHAl
713, ZFES Ze4 ARvEIHS (0-100% EtOAc/EAb)ol o8] AAste] E2 Alx-dA ((3R,59)-5-3]| =

%A ¥ £ 23] B 2-2H-9] h-3-2) 2wl & S5t

14y
NMR (400 MHz, Z22X2-d) 5 7.39 - 7.26 (m, SH), 6.06 (br 5, 1H), 5.97 (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,

5mL 1:1 DCM:EtOH = AlZ=-#1& ((3R,58)-5-3] EZ A H Eg}s] =2 -2H-5] &-
mmol) 2] &Me 10wt% Pd/C (255 mg)E H7I8Ith. o] EdES T4 44
oEtEE WA AfolEE F3k o oI ZetES AT oF
ghs| =22l e-3-20] FEHAL, oE = EHEA 5.

3-d) 7= utd o] E (290 mg, 1.16
T4 Skl 18417 &¢F wkshar,
=

o & A, AZ-5-obumE|E

A el 88
shghE 889 Alx

(2R,5S,13aR)-N-(3-FZ2-2-ZF 2 2l & )-8-3| =FA|-7,9-1]=4-2,3,4,5,7,9,13,13a-=E} 8| = 2-2, 5-H €}

EyE=[1",2":4, 5] 8R =2, 1-b] [ 1, 3] SAHA B -10-FF 2 5 2o =
" O F
(D‘J’/N\N SN H/f\\i,iiir,Ci
Y e
H OH
88

313 E 88S 3EE 159 A WA o2 (4-ZF o zHd)delelyl gl (3-FE2-2-ZF 0 23d) v Etolyl
& AHgste] Az
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Y.

NMR (400 MHz, ZE22XE.d) 6 10.43 (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, /= 9.4 Hz, 1H), 5.30 (s, 2H), 4.70 (d, /= 6.0 Hz,
3H), 4.24 (d, J = 12,0 He, THD, 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). LCMS-ESIE’ (m/): [M+HT
AR, CoHioCIFNO:: 448,11, 25211448 2,

[1322]
[1323] A A4 89
[1324] 3}3tE 899 A%
[1325] (2R,5S,13aR)-N-(2,5-t] ZF 2 2l 4 )-8-3| == A|-7 9-T] % %-2,3,4,5,7,9,13,13a-2E} 3| = 2-2, 5-H| E} =1 g
T[1',2":4,5]19 A x=[2,1-b][1,3] 2AA| A -10-7} E B »~oln| =
0 F
o}
’\r’ N
N \tﬁ\r
OH F
89
[1326]
[1327] 3}etE 89 3etE 159F AR W ow (4-ZF e 2dd)H oyl tial (2,5-TEF e 2 d)Hetolul S A}
&3] Az
TH-NMR
(400 MHz, SEERIXS-d) 51032 (t, J = 5.8 Hz, 1H), 831 (brs, 1H), 7.15 ~ 6.89 {m,
2EHD), 6.86 (4, J = 8.5 Hz, 1H), 540 (d, J = 9.3 Hz, 1H), 5.24 (5, 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,
[1328] .'H\B LQR’ES-LSI+ (Iﬂ/:’i}: {:\/i"'H}A 74]’.‘_]_'?_‘], C21HJ9F2N3(}§Z 43214.}‘215‘21 2.2,
[1329] A A4l 90
[1330] 3}EE 909 A=
[1331] (1R,4S,12aR)-N-(3-F 2 &2-2-ZZ 0 WA )-7-3| =2 A]-6,8-1] 2 4-1,2,3,4,6,8,12,12a-=2E} 5| = 2-1, 4-H| E}
g E(1,2-a:1",2'-d] ¥ A -9-7} 2 & 2ol =
/ N N N
NESoa e
23 g
96
[1332]
[1333] SEE 90S SFE 417 FAFSE WMo (2,4,6-ETEFL 2 )Wyl il (3-FRE-2-SFQ29d)
v golgl S AL-§-sted A|x=sAT.
H-NMR (400 MHz, Z22IXE2-¢) 35922 (s, 1H), 8.79 (s, 1H), 7.39 — 7.28 (m, 2H),
7.06 (1, J = 8.0 Hz, 1H), 4.89 (s, 1H), 4.70 — 4.56 (m, 3H), 4.06 - 3.83 (m, 2H), 3.04 -
2.88 (vo, 1H), 2.77 (5, 1H), 1.97 — 1.58 (m, 6H). LCMS-EST' (m/42): [M+HT AR,
T HoCHEN: Gy 432 1L, A5 X:1 432 2.
[1334] (,,JH}g(_]r\ ()g 43211 Z] 432
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[1335] AAle] 91
[1336] shekE 919 A=
[1337] (1R,4S,12aR)-7-3] =5A]-6,8-1] 5 4-N-(2,3,4-Eg| & F 22 )-1,2,3,4,6,8,12,12a-% B} 8] =2 -1, 4-H B} =

g3 %=[1,2-a:1",2'-d] ¥ &R -9-Ft 2 F 2oln| =

O F
N7 N F
H L
0 F
[1338] 91
[1339] SHEE 918 SIEE 413 fASE Walo 2 (2,4, 6-EfEFzdd)eelyl g4l (2,3,4-Eg|ZFo 2 d)v|
gholul & ARgste] A xStk
"HA-NMR (400 MHz, ZREIXE-4) 8 10.25 (5, 1H), 845 (s, 1H), 7.10(d, J = 5.1 Hz,
1HD), 6.90 (d, J= 8.7 Hz, 1H), 4.89 (s, 1H), 4.63 (5, 2H), 4.22 (d, J= 11.6 Hz, 1H), 3.93
- 373 (m, 2H), 271 (s, 1H), £.97 — 1.57 (m, 6H). LOCMS-ESIT Gn2): [M+HT
[1341] A Ao 92
[1342] 335 929 Ax
[1343] (1R,4S,12aR)-N-(4-F 2 2-2-FF 22l 4)-7-3| =FA|-6,8-1] $2-1,2,3,4,6,8,12,12a-SE}3| =2-1,4-W[E}
SOy E(1,2-a:1",2'-d] 9 A-9-7} 25 »~ofu| =
2
[1344] ?
[1345] 3 922 31EHE 413 FASE WA o R (2,4,6-ETEF 2 d)veely thal (4-FRE-2-ZFQzdY)
v gtol gl S AL-§-sted AlxsFAT.
TH-NMR (400 MHz, Z22IE-4) 35 1028 (s, 1H), 841 (s, 1H), 7.29 (s, 1H), 7.11 -
6.95 (m, 2F), 4.85 (s, 1H}, 4.57 (s, 2H), 4.22 (d, / = 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-ESY" (m/z): [M+H] A=,
CoHoCIFNG Oy 432.11: 8250 43220,
[1346]
[1347] Ao 93
[1348] 33t 93¢ A=z
[1349] (1R,4S,12aR)-N-(2-E 224 ,6-t ZF 2 )-7-3| =FA|-6,8-1]=%4-1,2,3,4,6,8,12, 12a-SE}S| =21, 4~

et =t a g =[1,2-a:1",2'-d] ¥ 2R -9-F} 2 & »~oln| =
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[1350]

[1351]

[1352]

[1353]

[1354]
[1355]

[1356]

[1357]
[1358]

[1359]

omn
J
Jm
Qﬂ

10-2040007

93
F . .
XN
B N CuCn, PA(PPhy), A _BHDMS ,IJD\
Ci & F ci 7 F
.
HH J(j)\ FLN i
Z:;;;:g,/\xszkﬁr/ Ok Cr”i\\fj .-
! ; i ] e e
PN AR
MYy o HATU .
' S OBn
93-A

oAl 1

5 mL mlo]A R go]H Hlo|e] 2-H2R-1-F22-3 5-TZF =4l (540 mg, 2.4 mmol), A|1T-E] Aoltol=
(436 mg, 4.87 mmol), HEZH7|A(EHALEA)ZEF (63 mg, 0.05 mmol)S A9, BEE 1, wj7)star/
Arw AFAsiitt. o7l 5 al 271" DNFE H7bskald.  EEE 8715 110TelA 18A1F &<t
7FE8tar, og olAdEelER FA&tar, 9:1 NHOH:NHLCl5y) 23], 5% LiClry 23], 2 A2 S0z A4
stk ololAM, #7] S Sbetadls delA AxA7laL, Adteta, AR, = ARES Fd4 A
2rtEed] (100% Fib)el ols) AAlste] 2-F22-4,6-HEZFe2HEYUELS F53130H.

'H-NMR (400 MHz, 2223 2-d) § 7.13 (dt, J = 8.0, 1.9 Hz,
1H), 6.93 (td. /= 8.5, 2.3 Hz, 1H).

A 2

10 mg, 1.2 mmol) THF % =-DNSe] 2M &

(2 1
Lol A 18AIF F<F

(o 6 mL)S FH7tskgleh. o] Wke EFES 3 3 RE vt A EA
stk FHFES 3 ml THE Foll AEsiA7]a, 0CE WZAA 7, HClwy) 2] 6M NS 2AAHA H7beba,
ETIES 0% 5o B 2= FHEFHUY., W EFES UA 3 0CE WA 71aL, 4N NaOHy) 2 A28
Aok, FA S DR FESta, f@ek 7] e sivladlg oA AFRAITIaL, ofstal, FHAF U
Z AFES Z94 AR (0-10% MeOH/DCM) O 23] HAsIY (2-F22-4,6-UZF L 23 ) etolnl
S S5

TH-NMR (400 MHz, 2223 2-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 3 24

1 mL gEFE29e F 93-A (74 mg, 0.11 mmol), (2-F2=2-4 6-HZF=zd D)Mo}l (48.5 mg, 0.27
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[1360]
[1361]
[1362]

[1363]

[1364]

[1365]

[1366]
[1367]

[1368]

[1369]
[1370]

[1371]

SS=50ol 10-2040007

il

mmol), HATU (100 mg, 0.26 mmol), ¥ N,N-tjo]iAZ@ZHo|doldl (0.1 mL, 0.57 mmol)e] &ME ALox 14
b S wtelslar, 1 Aol LOMSe] ¢]s 93-A¢9] ks 4~ 2 93-Be] FAS #ESISIY. TFA (0.65 M)
5 Hrbsta, ERES A2 A7 S wdkslal, 1 ml DMFS H7F8Fich.  o]ojA], wkg 2

kS EEES FEA
713, A4 HPLC (ACN/H,0 + 0.1% TFA)o| 93] AAlste] 33 E 938 553519},

YH-NMR (400 MHz, DMSO-dq) 8
1041 (1, J =57 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). LCMS-EST" (m/2):
[M+H] AR, CoHaCIFN:Qy: 450.10; 2 E2:450.2.
AAlel 94
33HE 949] AZ

(1R,4S,12aR)-N-Hl&-7-3| =5 A]-6,8-t] =% 2-1,2,3,4,6,8,12,12a-ZE}3| =2 -1, 4-W el =] ¥ 2] = [1,2-a:1",2' -
d19] e1-9-7h= 3 sofn] =

@]
B I
'y %;@@o
H i
N . o L
H
G OH

94

45 3HeHE 419 FARS Ao R (2,4, 6-EREFe R d)rgeldl il Hd v golvl S AL&-3to] A

H-NMR (400
MHz, SFEEIZ-4)5 10.37 (s, 1H), 826 (s, 1H), 7.37 ~ 7.19 (m, SH), 4.55(d, /= 4.8
Hz, 1H), 4.34 (d. /= 5.7 Hz, 1H), 423 (d, J= 0.8 Hz, 1H), 4.09 (d, J=28.2 Hz, 1H),
378 (d, J= 109 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, CyHuN204: 380,16, 23 2):380.2.

A A 95

71 tert-FE 3-((1,3-v &40 40 E5H-2-A)HE)-2-0ol AR A ZFZ[2.1. 1] AA-2-7) 282 g o] E 95-A H
95-Bo] Az

o]
HO i
\ 3 ol yri i ’} 718 HPLG
i \ i % ' o= = =
)N DIAD, PPhy s 2 A8Rs2
Bac RN
(+) &
0 o
A %’
N /’i *\\ﬁ \‘\\\\N /\\
{ o Ny ¥
Bat Bot
95-A 95.8

LEEELREELS

9 mL THF & A tert-F8 3-(F|=FAIHE)-2-0} A S Z[2.1.1]Fi-2-7t 25 A GO E (285 mg, 1.34
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[1372]
[1373]

[1374]

[1375]
[1376]

[1377]

[1378]

[1379]
[1380]

[1381]

SS=50ol 10-2040007

mmol), EFIE¥X23 (425 mg, 1.62 mmol), H ZTEoju]= (240 mg, 1.62 mmol)e] 0C &Moo 1 ml THF =
doliAx2d olzgstE2 A olE (0.35 mL, 1.8 mmol)e] §d& 78t ®bg EFES Ao 72
3lar, 908 Fob wuksla, A gF Ao HE2A7|a, Z4 ARvtEIHT (0-25% EtOAc/ Ao 23] AA
3te]  tert-H8  3-((1,3-H 40| A0 EH-2-)HE)-2-o}AHH| A F 2[2.1. 1] F2-2-Ft2 B A o] ES  &lAly]

ETYFEEAN F5IA.
LOMS-ESTT (m/4Z): [MAHT ARER), CioHaaNoQy: 3432, 85 %): 342 8,

A 2

AT tert-FE 3-((1,3-tSAo| AN EH-2-A)HE)-2-0l AR A EZ[2.1. 1] FA4-2-7l 2 5 o] E (655 mg,
1.91 mol)E =2 AEzA-2 723 AoA 7|2 HPLCo &) otAEUEZ fe]ds Agsto] sty 712
95-A (A1 &2 #a) ¢ 95-B (A2 &8 9=A)E Aol dEAEN Fa= F533tk. 95 -

mg, 98%ee (W]X2] Ad) JA3}e). 95-Be] 91 242 mg, 49%ee (W]A2] Ao YA},

A A4 96
313 E 969 A =x

(IR, 3R,11a8)-6-3| =FA|-5,7-T F4A-N-(2,4,6-EB EF =2 4)-2,3,5,7,11, 1la- A3 =2~111-1, 3-H E} =
A% [1,2-a] 9 ER2[1,2-d] 9 &7 -8-7h2Z B 2olu] =

o .
HH |
N S 2o
H 77)\ o F F
6 on

96

S
” T OH Narco
EtO\T/\ o - ALy
i
/ﬁ“ NHpNH NHp 0 oBn OB
-y
Bm, Boc 2} HCH

85-A 86-A 3} DBU
y )
TN Ry
pa ?\ﬁ\‘%‘ ______ DKOH
\ﬂ/\\r 0 2 HATU, DIEA
O OBn 2.4,6-F3BnBr
96-C
o) F
H Iy
H a
//L\ SN :
\ET X o E //"\.F
c:} Oﬁn 0 oH
96-D 96

(A 2oy gAs)

A 1

9 mL oNEFE F S7A 95-A (141 mg, 0.41 mmol, 98% ee, ™A Au] YA|ssh)e] g sl=atR F3&
(0.5 mL, 10.3 mmol)& 7}k, 70TCoNA 18AI1F F<¢F mutsle] njx|e] Ao JA s ee] 96-AF 5313t
TAZ ofztol o AAG AL, ABRES FHAIIL, T ZHEA FIEAL.
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[1382]

[1383]

[1384]
[1385]

[1386]

[1387]

[1388]

[1389]
[1390]
[1391]

[1392]

[1393]

[1394]

A 2

2ml & % 2 nl e T 2 96-A (0.41 mmol FA=A]), 9
0.82 mmol)9] EFES A4 18A1ZF &<t wnkglk & ut

g S EHES B2 45,
FEaT. @3 f7] 4SSl el AxAl7|a, oaetal, FFHAZL
1.5 mL DCM Zoll &8iA171aL, Tk Z 4N HCL (4 nl)S H7bshar, 2
TF Az, EFAY FFEAAY. 6ol WEE F 2 IFE

SS=50ol 10-2040007

6-B (430 mg, 1.25 mmol), @ FEMIIYEF (69 mg,

olel olAHo]ER 33]
Z JFHE (222 ng)S

Lo A 908 FoF wwElYth, EIES
U
=

DBU (0.3 mL, 2.0 mmol)Z 50Col A

00% HoF WwrSATh.  ololAl, wg EFES At A AelA FHAIw, Feja AZrhEes (0-108

MeOH/DCM) Ol 213 A A8t 96-CE FE=3)% ).
LOCMS-EsST {(m/zy: {i\/f{'*l'H} AR, CrHooN2Os: 395.16;, 2= %):395.2,

A 3

96-C (112 mg, 0.28 mmol), IM &4 SAtsbZ&E (1 ml), 4 mL wWEHE, 2 4 mL THF2

=2
Fob wgbela, ERHES tEeaduor g4, M $4 Fagie Wik o6
A

g vZzedvon 3. ¥ A/17E

FA7]aL, ofastal, EFAoRNE FHAIAC.

B2 AL 347
3

=% d
sz, w7
S

of AxAZ &, FES 1.5 nL DM Fol dgA7|2, EEF 2wyl (62 mg, 0.38 mmol), HATU (220
o

mg, 0.58 mmol), N,N-
Ao A 2417t FeE wkete] 96-DE FEERL, = BF

)
o
B>
I
fu
e,
=2
i)
[
o
=)
g
a~)
[eo]
=
=)
o=
(@2
=]
r‘
O
OO
(@)}
=
=
o

oA 4

c

YEZFLEOAEL (1.7 mL, 22.2 mmol)& o] A WAZRE 96-DE TRt =

A

)

32 K

, oA7sla, AL HPLC (ACN/E + 0.1% TFA)] <38l AAste 3F3tE 96
o}.

x A oo [m

By
[0

}

TH-NMR (400 MHz, DMSO-dg) 8 10.45 — 10.35 (m, 1H), 8.39 (s, 1H), 7.23 — 7.09 (m,
2H), 4.67 (dd, J = 12.6, 4.8 Hz, 2H), 4.53 (4, ./ = 5.5 Hz, 2H), 4.20 (dd, /= 11.9, 3.8
Fiz, 1H), 4.05 —~ 3.95 (m, 1H), 2.96 — 2.88 (m, 1H), 2.16 {d, /= 7.0 Hz, 1H), 1.97 (4, =
7.0 Hz, 1H), 1.68 ~ 1.60 (m, 1H), 1.53 — 1.45 (m, 1H). LCMS-ESI’ (m/z): [M+H]"
AR, CopHloF N304 420.12; A5 %): 4202,

313 E 979 A%

=]
EHES ALoA 908 Tt wHtE == sadtl. o]ojA], DVNF 1 mL2 H7lsla, w
* (

DE WA, o W EdE

(1S5,3S,11aR)-6-3| =FA]-5,7-U| FA-N-(2,4,6-E| ZF 2w A )-2,3,5,7,11, 11la-FAAFS| = 2-11-1,3-H E} =

T e[1,2-a]l E2[1,2-d] 9 e -8-7t 2 20l =

(M=) A JA =)
97

ShehE 97 (49% ee, Ao Ad] fJAIsteh) S SFE 9639 A WA om Aggol Ao

A 95-A 4] FIHA| 95-B (49% ee, WIX|9] A YASEHE A-E3Fe] A|F3 T
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H-NMR (400 MHz, DMSO-ds) 8 10.39 (t, J= 5.7 Hz, 1H), 8.42 (s, 1H), 7.25 -
713 (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 (1, 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 =83 Hz, 1H), 1.65 (dd, J = 104, 7.9 Hz, 1H), 1.49 (dd, J = 10.5, 7.7 Hz, 1H).
LOMS-EST (m/z): [M+H]" AR, CooHieFaNaOy: 420.12; A2 %]:420.2,

[1395]
[1396] Ao 98
[1397] 3}3HE 989] A%
[1399] #(1S,4R,12aR)-3,3-T] S 2 2-7-8| =2 ] -6,8-U] & 2-N-(2,4,6-EH ZF 0 2w 4)-1,2,3,4,6,8,12, 12a-< &}
SleR-1 4-mEebe v @ E[1,2-a:1",2'~d] 9] e} -9-7} 2 B ~obu] =
g
[1400] 8
H {f\ D gy Y
R IR NI N
/7,,3 o pMmP ’,fg/?-v 0" pasT
SN A —
=] N y: N
Q %}4 Baoc 9] y\g Boc
68-A 9831
4) HH Qg\,\ﬁ,,/\\\\ 5)
Axey /!\/j\N\/\\ S NN,
LN
F i’ga Bog ©
98-D 98-E
HE ? 6) NaHCO,
i ’[\7/{ NH; OO )84 £ AN HC
L/ N NN 8) DBU/MeOH
F U Boc Y s
H 0 Oy
H]
98-F 98-G
i %
E:{_?/\N/\\ 'E\O/\\ 9) LiGH
LN K/I """"""""""""""" ]
AT O qpyHATU, o
o O
Bn .
0811 11)TFA -
[1401]
[1402] A 1
[1403] 98-A (0.5g, 1.87mmol)E DCM (20 mL) Fol &&jA71a, Ax dfoll 0CE WzA 7. dx-vt2d sofol
O (1.59 g, 3.74 mol)& WA A/EAT.  EFES ALolA 24 FeE WNEEIL, NayS,0s/NalCOs

TTo
2 28 FFAUG. FA §7] F& PIIEF o

(7:1) X3 489 (160 mL) o2 AA3}a, 2709 Zo] 2ad w7tz A3
A =
A ZH4 AZvEDY S o8 0-20%MeOH/DCMS AF&-3Fe] A A8}
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[1404]
[1405]

[1406]

[1407]
[1408]

[1409]

[1410]
[1411]

[1412]

[1413]
[1414]

[1415]

SS=50ol 10-2040007

IH_
NMR (400 MHz, 222%2.d) 5 4.34 - 4.05 (m, 1H), 3.97 - 3.75 (m, 1H), 3.69 (s.
3F), 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, OH). LCMS-EST' (m/z): [M+H] A2, CpaFeNOs: 269.13; A 2]:270.78.

oA 2
DCM (15 mL) & 98-B (504 mg, 1.87mmol)e] &ME 0TolA mwralgith. DAST (Iml)E WHe E3HEo| ZH7}s
Sk, A2oA ¥Rl wRke & kg EFES 0CE uA] WAL E3; NalHC0; (10 mL)S 3] 7}

7)
stk =S DAMSR 23] FESFaL, NaS0, ZellA A=A, s5A2 §F, AFEs i+ A=rE

129 0-50% EtOAc/Eatell ofsf AAste] 98-CE 53kt

TH-NMR (400 MHz,
g22¥2.d)54.45-4.18 (m, 1H), 3.85 (m, 1H), 3.72 (d, J = 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)35-91.72 --93.99 (m), -113.65 - -115.98 (m). LCMS-ESI” (m/z):
[M+H]" AREA, CiaHoF,NOy: 29113, 251 291,55,

oA 3

THE (20 mL) = 98-C (476 mg, 1.634mmol)S 0Col|A] wwalHA THF = 2.0 M LiBH, (2.4 mL, 4.8mmol)E& 3
71elith. EFES HA2o2 JFskal, 4413 B9 wisith. WS EFES d9o2 A, EtOAc 2
23 NICIZ Aot (eFke] H, ). 2719 S EE% &, 77 288 942 AMF¥sta, 1z

X
(NaySOPAN71aL, EEAAE. = AAE 98-DE F& oA
LOCMS-ESTT (nk) [MHAHT AR, CroHFaNOs: 263.13; A=X]:164.10.

A 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 wRkshAA DIAD (0.642 ml, 3.26mmol)E 7bshgivh.  H7Me &, EfEs 0TelAM 30 &<t

o2, AoA 16A13F FoF wsdTE. oA EtOAc, % X3} NICIZ 8|48k3ith. 58 F9F nwksh
AAE oAHeta, 2709 S FYEtk. 7] A4S dFE AFsa, dx NaS0)A7laL, sHAIAT. F
BREs U4 JEH}EJEMOH o)s] &e|doRA 0-50%EA/HexE AME3e] AASte] 98-EE F53dch. H
MRS 2E2] 3ol g @A EES AT

TH-NMR (400 MHz, Z22XE-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, I =

71.8 Hz, 1H)Y, 4.10 - 3.92 (m, 1H), 3.83 - 3.51 (m, 2H), 2.46 (5, 1H), 2.21 - 1.98 (m,

2HY, 1.87 - 1.62 (m, 2H),1.31 (d, J = 8.5 Hz, OH); "F-NMR (376 MHz, Z2232.d)

$-91.22 - -93.58 (i), -113.20 - -115.45 (m). LOMS-EST" (m/2): [M+H] A=),

CooHpFoNL0,: 392,15, 05 %): 393 3.

A 5

EtOH (10mL) % 98-E (696 mg, 1.774mmol)e] &qo] AoA 3=} F3E (ImL)S H7lst, FAE
S Ao 27 Fotb wksltE. EEES o9 oHE (30 mL)E 343ka, 0Tl 60% Bk nuk
sl AFPES A7, AFES CHClL, o &f1713L, AFsttt. AHFES HE2A]7])aL,

b A oA Zes FReE ] 93] 0-20% MeOH (0.2% TEA) /DCME A-83to] AA|8le] 98-FE 5

> oo
T e

o

==
]
=

o
3t
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[1416]
[1417]

[1418]

[1419]
[1420]

[1421]

[1422]
[1423]
[1424]

[1425]

[1426]

SS=50ol 10-2040007

.
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),
180 - 149 (m, 4H), 141 2 121 (d, = 62 Hz, 9H) "F-NMR (376 MHz,
grayg-d) § 9163 - 93.16 (m), -113.11 - -115.08 (m). LCMS-ESI™ (m/2):
IMHHT AR, CioHaF N0y 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) ] EFEE Aol 242 FtF wuksltt. EFES dE 348k, Et0Ac (x 2)E FE33

T, 2L @3, AZA7I (NaS0), $FA713, AF st AxAA % AS F5890. LOS-EST

(m/z): [MHH] 591.59. CHCL, (5 ml) 3 % A (1.38mmol)ol] T)<Al = 4 N HCI (5 nl)<S A7bakich. 2o
, TRES FF AZANAY. olE EFAY 13 F5EAI L, JF st ARAA F BE 5
5mL) & B (1.38mmol + 0.442mmol) % DBU (3 mL, 1lmmol)ZE 50C ZolA 40% &<t L
sl ERES FEAATY. IAFES U4 ARy (80 g ZE)dl o8] S Aoz 0 - 20%
MeOH/DCMS AF&-3te] AAlste] 98-HE 531t}
LCMS-ESE (m/2):
[M+HT" AR, CoaHpnFaNoOs: 444.15; A3 2144536 (90%), 431,18 (10%).

97 9,10 2 11
Uz GAE Al 417 fARSE AAHE ALgste] Fdste] 54 gghE 988 F5skelt.
TH-NMR (400 MHz, 2=2=232-d) 3

10.29 (d, J= 6.1 Hz, 1H), 834 (5, 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, 2FD), 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, Z2232-d)5-92.08
- <9357 (m, 1F), -108.92 (ddd, } = 15.1, 8.8, 6.3 Hz, 1F), -109.30 - -110.65 {m, 1F), -
112,16 (p, J = 7.3 Hz, 2F). LCMS-ESI™ (m/zy: [IM+H]™ AR, CpHisFsNaOy
469.11, A% %):470.23.

shehE 999 A=

(1R,3S,4R, 12aR)-7-3] =5 A -3-H & -6,8-1] §4-N-(2,4,6-E&] FF 22 #)-1,2,3,4,6,8,12, 12a- G E} 3| = =2~
L4-mlERev a2l [1,2-a:1", 2" ~d] 9 2p-0-7F 2 5 2opm| =
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Qﬂ

Q 3
e B o HE ,
Al oF /ﬁf——?f 'Q/ 2y H, \j‘;\/f-%)j\()/ 3y LiBH,

N L PAOLI/C N
’//E Boc  pon //\F Boe

H H
99.8 39.-C
Q
HH HE ™y g
NG _ 3 ~. i NG
*\,’}MT/ TOH e \i\/—k NY}\/ 5yNH,NH, \Q7 F/\NHQ
- e ANl T = IA—N.
Ve N“BQG /}T \T” O !/E Boc
H H o H
99D 99.E R 99.F
o 6) NaHCO3 HH ?\
O/\\’r’)L\O’A\ HHC w ”\E‘E\E o™
O AN A PN
b $)DBU ?Sig_ Y 1o
0 Ou_ph O O_pn
99.G
O
CHH f F
9)LIOH N\ Nf\\'/[’\Nf\/'\
10JHATU PN r’/%’/:\\\o HF/}‘ )
11 TFA H 6 on e
99
A 1
THF (20 mL) & 99-A (1 g, 3.71 mmol)2] ark &olo] elw] AleF & (B4 F 0.5 M, 14.85mL, 7.42 mmo
DS 0ColAM A7rstnt. H7keh 5, 24 A8 Aoz HH3| 7fEEE sha, Ao 247 Fob w
Hhekolth, WSS 0ColA el X3} NalCO; &<e] 7ol oJa] A=A AAsa, EdEs A4 163

(
gotar, e st sFA71a, AFES At 2 2d AelM Y AmvE

H-NMR (400 MHz, 2=2232.4) 5 506 (dt, J =
48.6, 2.6 Hz, 1H), 4.73 (d, 1= 7.0 Hz, 1H), 442 (d, ] = 61.8 Hz, 1H), 3.81 (d, J = 482
Hz, 1H),3.73(d, J = 1.6 Hz, 3H), 2.74 (dd, 1 = 9.4, 4.4 Hz, 1H), 2.38 (ddt, J = 13.5, 4.5,
2.5 Hz, 1H), 2.18 - 2.06 (m, 1H), 1.99 (dt, J= 10.2, 2.4 Hz, 1H), 1.58 (s, 1H), 1.42(d, J
=255 Hz, OH). LCMS-EST" (m/z): [M+H] AR, CuHuNOs: 267.15; A5 A

267.65.

A 2
EtOH (50 mL) 3 99-B (675 mg, 2.506 mmol) = 20% Pd(OH),/C (500 mg)e] Z=3I}=S H, #¢7] 3}l

WS, EGES AgolEg Ba odsa, RS $HAA 0908 F53)

52
N

"H-NMR (400 MHz, 2223 2.
d) 8423 - 3.99 (m, 1H), 3.77 - 3.64 (m, 4H), 2.55 (d, ] = 4.8 Hz, 1H), 2.14 - 1.86 (m,
3H), 142 (d, J = 24.2 Hz, 9H), 0.96 (d, ] = 6.6 Hz, 3H), 0.85 (ddd, J = 12.5, 4.8, 2.4 Hz,
1H). LOMS-EST (m/2): [MHH]T AR, C1iHaNOy: 269,16, 252126969,

A 3

- 132 -



SS=50ol 10-2040007

[1435] THF (20 mL) % 99-C (670 mg, 2.488 mmol)E 0TolA wWHHelHA THF Z 2.0

=

LiBH; (3.7mL, 7.46 mmol)E&
A7 T, EFES Ao JF5ka, 4A3F FoF wdksith. whg EFES dgo =2 A, EtOAc
2 %3} NICIZ 3Aadnt (eFzhe] H, 2A). 2709 48 B3 7,

o
o
(Na,SOO A7) AL, FE=AH . %= &3 99-DF 3£ whAlo] 2|2 AM83kitt.

o

7] #8s dE AHsta, dx

[1436]
[1437] 97 425
[1438] G 4 9 55 A 4leA ] Axpel fAE AAFE AMESte] 85k 99-FE 53181t
[1439] LCMS-ESI (m/42): [MHH] AR, CaHaNoO,: 24018, 23 3):241 2.
[1440] SHA 6, 78
[1441] A 6, 7 B 8S AA] 419 HApe} FARGE HAE AMESt Feste] 99-GE F5EIIT.
[1442] LOMS-ESI' (m/4)y [M+H] AR, CouBHaglbOs: 42218 A=) 423.21.
[1443] 9A 9, 10 2 11
[1444] U 9AE A 417 AR AAkE AREEte] Faske SsHE 998 5SSt
TH-NMR (400 MHz, Z2232-d)3 1171 (5,
THY, 1036 (1, 1= 5.7 Hz, 1H), 8.28 (s, 1H), 6.63 (t, J = 8.1 Hz, 2H), 4.63 (t, 1 = 54 Hz,
3D, 412 (dd, J = 12.3, 3.5 Hz, TH), 3.83 (4, 3 = 12.3 Hz, 1H), 3.67 (dd, J = 12.3, 3.4
Hz, 1H), 2.64 - 2.52 (m, 1H), 2.30 {ddg, } = 10.5, 7.2, 3.6 Hz, 1H), 213 (td, 1 = 12.1,
4.4 Hz, 1H), 1.82 - 1.63 (m, 2H), 1.24 (d, T = 3.3 Hz, 1H), 1.04 (d, J = 6.9 Hz, 4H)}, 0.90
- 0.79 (m, 1H). PF-NMR (376 MHz, 2=2232-d) §-109.20 (ddd, ] = 15.0, 8.8, 6.2
Hzy, -112.03 (4, 1 = 7.0 Hz), LCMS-EST" (m/a2): [MHH] AREA,  CoHpFiNaOy
44714, A& X1 448.32.
[1445]
[1446] A A 100
[1447] 33HE 1009 A%
[1448] (1R,4R,12a5)-N-(2,4-t] 2 FQ 2wl d)-7-3| == A]-6,8-1] % %-1,2,3,4,6,8,12,12a-E} 5| =2 -1, 4-0 E} = T] 9]
g =[1,2-a:1",2'~d]F &F1-9-Ft 2 E 2ol =
[1449]
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Q
NS
| utiy >\'“T' !
oo pe Zgolut - P
A5 By N?{ _E_]_]__, AEJJ N /,)\f//’
N i THF . H PPh,, DIAD N &
Boc Boc THF, 5.8, ot
160-A 100-8 106-C
s=aA A{L/"NHZ . I o NaHEO;
N o \/i‘ EOHH,0
Boc e} oan
160-D 1008
¥ W
T Ve )‘\gx\ 1} HoyT &3 . i 0’\
Bod HQ """"""""""""""""
RN 2) DBUITol
E OBn
B
ST
1) KOH N _(/ N N/\/%\ TFA
2} HATU [ A
! f i \/ Xy TN
HQN/'\T/’L\\\ & OBn
|
\v’f”kF 100-H
a) F
Aud B
r_}:‘__r/\”«}\:/k\ﬁ/\(,\l
N Ay .
g I .° ¥
O OH
100
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& AH3] 78I, oo, wks EFES A 2dA
e 3858 0C2 thA] W4AHY. fEE (8 nl)E Hriste] vk AAsNY. FFA0 &, AFES
] 24 (40 g 29, FFEZA Al o gEldozA it - FAE AF83te] AAStY 100-BE 53

e,

LOMS-EST (m/z): [MHH] A& 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  o]ojA, HbE EFES wtshar 0C= WYZAIAY. DIAD (3.2 mL, 16.2
mol)E Wh$ EgHEo] HH3] HrFstdh. Wk ERES A2 vl mukith. sFAN ¥, IFES

=Hl =4l (80 g ZH, FIEHA ARB)el osf e omA Ak - EAS AREste] AAlstel 100-CE 53t

At
LOMS-EST (m): [IM+H] 25 371.
A 3

EtOH (50 mL) 3 100-C (2.5 g, 6.8 mmol)9] &Md] =g} 153 = ( 7 ml)E ﬂﬂokoﬂﬂ} kS S E S
3AIZE T wwkElE A 70CE ZFESGltE. ATEte] TAE AATS F, ATRES FHAA 100-DE F5F
o}.

LOMS-ESTY (m/): [M+HT 23 241,
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oA 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 A}, & (30 mL)
T TEHNUESE (1.2 g, 1.4 mmol)& ¥Hg & H7FeITE. o)A, ¥hg EIES A4 WAl
st EFES FA (200 mL)Z FAsla, & (2 x)2 AFsdn. 4 23S FA (1 )& FE53 L, 71‘7]
385 gsla, A% (Na,SOOAZ1AL, SFAIAY. 2 100-FE 5% aAld F7F AA glo] AH&3F3itt.

LOMS-ESI' (m/z): [IM+H] 23X 569,
A 5

100-nL rbfel 4 N HCl /T]=2F (38 mL) &
A IARE Sob anksgith. w5

E54 (100 nL) ol &A1 A,
725 =9 Fd4 (80 g #H, FFEZA ARl 3

i=ie]
==
GE F53k3lT.

00-F (3.7 g, 6.5 mmol)E AATF. o]ojA, wkg &3t
2 g FUAS F5890. 204 2 DBU (5.1 g, 33.8 mmol)
EFELS 1AZ Fe wEEA 110TCE 73S E} FEAZ F

gedozA i - EAE AMEStY] A

it
o
2
rfo
e =

LOMS-ESTY (m/2): [MAH] A=) 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 &g H7RsITE. olojM, ws EFES H2oA 1A Fob whkesith. Rk %%%% 1N HCl
(18.9 mL)S] #H7l o3l AT, FHFAI F, IFES 25749 G x)F T = AF (0.28
g, 0.72 mmol), 2,4-v]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 EIES A204 247 B¢
w3t S FA (100 mL)& 3]|A&}ar, E3}F NaHC0; (2x), E3F NILCI (2x)& A A kAL, Na,S0, el A

6

H
AzAAT. sFAN F, 2 w4 At A FolA 2 azviEadye] s S-Et0AcE AH-St] 4
Algte] 100-HE 53813

e
£
)
O
)
g,

LOMS-EST (m/z): [IMHH] A=) 520,
oA 7

% 100-H (0.36 g, 0.69 mmol)E AHtt. ¥ EFES AZoA 307 T uyks)
Aok, EFAA —?F, Z =4S AEgt A oA Zd aRetEagae] o3 EtOAc-MeOHE AF&-3to] A At
EE 1008 F535H3

TH-NMR (400 MHz, 22232.d)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 - 6.30 (m,
2H), 4.62 (dd, J= 14.8, 4.9 Hz, 3H), 422 (t, J = 12.2 Hz, 1H), 4.14 - 4.07 {m, 1H), 3.96
(dd, 7= 122, 3.1 Hz, 1H), 2.26 - 1.44 (m, 9H). "F-NMR (376 MHz, Z223¥2-d)5-
112,38 (1, 1= 7.7 Hz), -114.78 (g, J = 8.5 Hz). LCMS-ESI (m/2): 25 2]: 430,

A A4 101
3ehE 1014 Ax

(1R,4R,12a5)-7-3] =FA]-6,8-U] % 4-N-(2,4,6-E8| 2F 22w H)-1,2,3,4,6,8,12,12a-2E} 3| = 2-1,4-°l B} =
g x=[1,2-a:1",2'-d] ¥ &R -9-Ft 2 H oln| =
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AHH
\L S S N e
[jwwi\i g \,i/\
Ny F
g OH
161

p §
LA N A A hif
/5: hid o HoN~ A 0 OBn
G OBn I
F &’*\F
101-A 101-B

A 1

2 mol)E YT 1 NK (2 1ml)E g
Qb uwkalgivt. Wk %f;; < 1N HCI (2.1
(

100-mL rbfoll THF (2 mL) % MeOH (2 mL) % 101-A (0.3 g, 0.
S3EC "tk olojA, RS ZFES ARA 1A
mL) e H7pel oJaf AHdStAIZT. sHEA 5, & 3 x)% FFEAHTG., = *J (0.72 mmol),
2, 4, 6-Eg]|ZFozdl Ao (0.23 g, 1.44 mmol), N N-Tjo]aZ 2o o}l (DIPEA) (0.47 g, 3.6 mmol)
2 HATU (0.55 g, 1.44 mmol)E DCM (20 mL) ol %6}1/\1%@. g EES A A 2/ et ankslgl
o, EFES EA (100 mL) & 3Asta, X3} NaHC0s (2x), ¥3} NHCl (2x) 2 AIH I, NayS0, ArollA AxA|

AdE Aegt A Aol 2 AzviEadgvd o F-EtOAcE AHE-ste] A Al st

[‘%O}ﬂﬂ

LOMS-EST (m/z): [M+H] 2 &X]: 538,
@A 2

50-mL rbfell TFA (5 mL)

% 101-B (0.36 g, 0.67 mmol)Z ). W EStES ALoM 30& FoF wmuks}
Z BAS Ag7t A Aol #y azetEzidgiyo] ol&) Kt

OAc-MeOHE AH-E-8ko] A 8o

TH-NMR (400 MHz, 22232.d)3 12.11
(s, 1HD), 10.40 (1, J= 5.8 Hz, 1H), $.28 (s, 1H), 6.91 - 6.39 (m, 2H), 4.62 (ddd, I = 25.0,
6.5, 2.8 Hz, 3H), 421 (t, J = 12.2 Hz, 1H), 4.09 (dd, I = 12.5, 3.0 Hz, 1H), 3.93 (dd, J =
12.2, 3.1 Hz, THD), 2.35 - 1.39 (m, 9H). PF NMR (376 MHz, Z22X2-d)3-112.38
{t, 1= 7.7 Hz), -114.78 (q, J = 8.5 Hz). LCMS-ESI" (m/): 25 2):448.

2 Ao 102
3EE 1029 A=

(1S,4S,12aR)-7-3| =FA]-6,8-U| FA-N-(2,4,6-Eg| ZF 2w d)-1,2,3,4,6,8,12,12a-FE}S| =2~-1,4- E} =
Yo E[1,2-a:1",2' -d] 9 gH-9-7 2 2ol =
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f/’ N R A
noJ [ 9 F F
O OH
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*
P oo ue AN P Eh
i’ /7"1/0 - /-f‘j\xN’ s OH B : E)\s, 4 ‘\\
N gy THF PPhy, DIAD Loyl 11 P
Boc Boc THF, rt. Boe
o
102-A 102-8 1020
. M 0 e
CiRSE=5 ‘»\7{“'” N NaHCO,
N \”’QT N EtOHIH,0
2
Boo (9] Qaﬁ
102-D 102-E
¢ o}

7 AH H
ﬁ‘\?\;/\vk o~ AHCHOSA !,{QJ’A fKL)\Q/\
Bod Hy e —— - Ah )

SNy o 2) DBU/To! ‘n L
o OBn ]
102-F 102-G
Lo
1) KOH Ve PN N _
2) HATU PP VLN /L\ """""""""""" -
} F I/H ] : o % F
TN O OBn
HoN \F 2N
F’\*’"J\F 102-H
0 F
AdH |
TNy N N
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YA Y Y e F )
o on
162
oA 1
100-nL rbfell THF (20 mL) % 102-A (2.0 g, 7.8 mmol)E ASITh. W EFES 0CE YZAAY. B o
e 9= (THF 5 2 N, 17.6 nL)E 3] H7psisltt.  ojojM, wks Edhes A2olA A muksiit.
e EFES 0CE oA WANZT WEE (8 ul)g Hrlate] W AP

FH Ze4] (40 g 2, AAEA ARGl s gHdomA db - FAZ A3
Atk

LOCMS-EST (mz): [M+H] A=) 242,
A 2

100-mL. rbfell THF (30 mL) % 102-B (1.8 g, 7.4 mmol), EZ|ddE23 (4.3 g, 16.2 mmol) % ZEon=
(1.8 g, 12.2 mol)E ATt o]oA, whg =S wwkeldA 0C= YZA Izt DIAD (3.2 mL, 16.2
miol) & ®bg EEol s Hrbsiid. vk £¥E oA WA mukalith. wEHA7 ¥, &

£ W
Fu Fel4l (80 g 2, A=A Aol o8] S lonA WA - AR AHgsel FAse] 10208 F

O

Zu‘,
r}o

h=e}
==
=
5
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it

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% ( 7o) S Hrekein, ks EEES

3AIZE BoF awbalEA 70CE ZhdEdnh. dHsle] nAE AAR F, AHES FHFAA 102-DE 59

=

LOMS-EST (m/z): [MH+H] A& X): 241,

oA 4

100-mL rbfol] ol &2 (30 mL) = 102-D (1.6 g, 6.7 mmol) 2 102-E (2.3 g, 6.7 mmol) S AAYTF. = (30 mL)
T TERIUEFE (1 2 g, 1.4 mol)& WS EFE A7, olojA], ¥k EFES A4 WA gk

3k 3HES EA (200 mL) 2 gA3ta, & (2 x)2 AFSNY. 74 £8& EA (1 xR FE313, 771

88 #sta, Az (NaS0)A 71, HFHAIAT. & 102-F& &% daldl 371 AA flo] AFE3F3iT.

LOMS-ESI (m/2): [MHH] 2531569,

oA 5

100-mL rbfoll 4 N HCl /t)=AF (38 mL) = 102-F (3.7 g, 6.5 mmol)S AT, o]ojA, wke &S 289
A IXZE For wkEltk. BEAZ 3 3.2 g SAE 5. =04 2 DBU (5.1 g, 33.8 mmol)E
E5F<¢l (100 mL) ol &3AHTE. H-g &3

EFES 1AZE Et wyEEA 110TCE 7L 38 u} i N
Aage FH =W (80 g ZH, FFEYA ARl oe &elfewA it - EAS ARESHo] AAlS

LOMS-ESI (mz): [M+H A& 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
& Hrtelsich. olojA, W ERES ARoA 1AZF S wuksdth. ¥k EES 1N HCL (2.1
mL) o] H7bel o&] A SA 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]AZ 2 IolEopyl (DIPEA) (0.47 g, 3.6 mmol)

2 HATU (0 55 g, 1.44 mmol)E DCM (20 mL) o &3A AT, HHE EFES HA2oA 2A17F B wukeksl
o EFES EA (100 mL) 2 8| skar, xE3; NalHCO; (2x), Z3F NILCl (2x) 2 A|F kAL, Na,S0y “dellAl 713A4]

L X BAS ATt A oA 29 azntEagde] o8 #A-Et0AcE AMgate] A A|sho]

LCMS-EST (m/z): IM+H] 2% X]:538.
oAl 7
50-mL rbfell T

A (5
At %%A]?J %,
33E 1028 S5t

ml) % 102-H (0.36 g, 0.67 mmol)E ATt WS E3ES 204 308 o nwtsh
o Et

AdE At A Aol 2 AzviEadve o3 EtOAc-MeOHE AHE-ske] Al s}o]

TH-NMR (400 MHz, 2=2232.d)3 12.13
(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, ] = 122 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 (1, J = 6.9 Hz). LCMS-ESI" (m/z): A5 %):448,

A Al 103
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3}3tE 1039 A%

(1R,4R,12aR)-2,3-T| ZF Q. 2-7-3| =& X]-6,8-T] <
E2-1 4-YeExgyg =

2-N-(2,4,6-E8]ZF22W3A)-1,2,3,4,6,8,12,12a-3-E} 3]

[1,2-a:1",2'~d] 9] p-9-7h 2 ~ofm| =

AN

et

143
rd -

‘o, H l - H i 1) POH),, Hy i ?/
< ST SO e aee Py
e B e

/L\‘ DCM, -78 °C 2)Boc 9°F F7OTNQ
A v ) DIPEA, 2-MeTHE 4 ><
163-A 103-8
1) DIAD, PPy
Fo o Zgoln= PPN
LiAIH, ™o o2 TN,
) THE /l\/&
R k4 ¢ R -
P A S N . F IO
J o posan sae g <
EtOH
183-C 103D
i &
\. Vad
oY o Sor N NH,
/\.»k?]‘ X *\\\O E/
F.
) A\ HAT b
1) ﬁ/\m \Y)\DH Y HATU, DIPEA P /\N/\, N
e l -
NaHCOy, MeOH £ NN BCM F"'\v \”\o £
:v) g-«:j Ie} O._ 23 MgBr» O O
3) DBU ACHN, 50 °C
MeOH, 40 °C 103-E 103

A 1
DCM (27mL) & (1IR,3R,4R,5R,6S)-H¥ 5,6-T]3] =5 A|-2-((S)-1-H ol &)-2-o} A H|A| 2 [2.2. 1] &-3-7}=
EAHolE (2.0g, 6.9mmol)2] NS =glo] ofo]x/olHE Fo|A -78TE WZAHAL, o] & Zgtiag
kel 3lS 3 DAST (2.18 ml, 16.48 mmol)E Z7}hskadch. ke §, zo

LAE 78T A 307 F< z=
Al AN, A3 Ao Z JMeHESR sta, ARdA 1A7F F9 wRksklk. wk 91 23 FEARE
3 = =

—'——v
of (150mL)ell Eehs~y weke] J3ls Fa s TFES %ﬂﬂﬁl 7 5?‘”4 Wk

TH-NMR (400 MHz, S22IE2.4)§ 743 - 7.16 (m, 5H), 5.01 -
460 (rn, 2D, 3.85 (q, J = 7.1, 6.6 Hz, 1H), 3.55 (s, 2F), 3.53 — 3.42 (m, 28, 2.76 (dq,
J=51,2.0Hz, 1H), 2.19 - 2.07 (m, 11}, 2.03 ~ 188 (m, 1H), 1.39 (d, /= 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@ el g =4 B97] sholl 22417 S wwksith. Aol EE T oFsk
AlAE EtOHZE A Hsta, AAES ¥ 3t 5F ARAIA, 4 dAE A% 3.2dmol 2 FHHE = EH1
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[1520]
[1521]

[1522]
[1523]

[1524]

[1525]
[1526]

[1527]

[1528]

[1529]

[1530]
[1531]

[1532]

SS=50ol 10-2040007

5 AYES FEFAT

LCMS-ESE (m/2): [M+H] AR, CHENO,: 192,08, 25 %:192.110.

-HYHEgs| 2T (32.43 ml) & X FHFHFE (0.62 g, 3.24 mmol) 2 Y-tert-58 TIFF2RUY|O)E (1.06
g, 4.86 mmol)el]l N N-tjo]AxZ 2ol (0.56 ml, 0 mol)S H7}slgict. 9428 T ¥g 3dES ==
8453, EtOAC (2x)2 Z3la, 7] 23S 22 AFsln, 8, A% (Na,S0)A 7 sEAZT. &

al,
S A7t 29 a=etEaHs (0-55% EtOAc/3 2B ol 93] AA|ste] 103-BE 53}9t}).
H-NMR
(400 MHz, Z2232-d)55.12-5.01 (m, 1H), 492 (s, 1H), 449 (5, 1H), 4,14 (d, J =
14.7 He, TH), 3.75 (s, 3H), 2.91 (s, 1H), 2.24 - 1.98 (m, 2H), 1.47 (s, 5H), 1.38 (s, SH).
LCMS-ESI (m/z): [MHHT AR, CaHyF NG, 202,13, 852 291.75.

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, ®HE

EES & (0.3 mL)ol] ©]o]A NaOH (~15%, 3.5M, 0.3 mL)E ZA2HA AHgstil, HFZHowE Fr7lo &
(0.9 mL)Z Agsgd. EFES A2d4 158 &9t witstar, PA4E pptE JFsta, folg dH=E=2 A

Heha, NS FEHAA 10308 FEHA

TH-NMR (400 Mz,
gu232-d) 8 4.83 (s, 1H), 4.56 (d, T = 10.5 Hz, 1H), 4.37 (s, 1H), 3.78 - 3.47 (m,
3HY, 276 (s, THY, 2.36 - 2,18 (m, 1H), 2.17 - 1.98 (m, 1H), 1.55 (s, TH), 1.48 (s, 9H).

a94A 526

Xeolu]= (0.53 g, 3.6 mmol) ¥ EFHAd¥x =7 (1.3 g, 4.95
mmol)2] &E3H&ES Hgioﬂﬁ %ﬂv\]ﬁt}. EMiEi% olETFIEH A ME (0.97 ml, 4.95 mmol)E FH7}ated
o olojA, EFES Ao T ugkek O AF dlel| FHAZY. ARES JdHE
Fol &A1 71aL, A Ft A IAE oIt O%JJrag %%Al?it}. &
2ulE a8y (10-31-91% EtOAc/ A
FE3FA T

—
janm}
S5
—_
-
=
=
Z
ofy
—
o
@
(@]
—
O
Cﬂ
©
OQ
NJ
NJ
(@2}
=
=
o)
Z
l
o
o,
o

LOMS-EST' On/2): [MAH] AR, CagHanFaNaOg: 393.15; A =3]:392.77,

[o'e]
oo
0Q
N}
N}
(@)
=]
=]
(e}
~—
v
ol
[

=18 (0 A 43+E (0.46 ml, 9.52 mmol)o] &
N-& 60Tl A 2/\1{ Sob wsklth. WHE EHES WA %47“\1 713, ol"HZ (10 n1)E H7}sta, &3
S 30w Foh wwsglth. FAE aAE oeta, qHES Y sl ¥F AxAA 103-DE FEIUT
TH-NMR (400 MHz,
222¥8-d) 3 5.17 - 4.61 (m, 2H), 4.37 (s, 1H), 3.80 (s, 1H), 3.11 - 2.77 (m, 1H),
2.01 (s, 2H), 1.87 (s, 1H), 1.83 (d, J = 7.4 Hz, 1H), 1.46 (5, 9H), 1.30 (d, J = 6.4 Hz,
IH), 127 (d, § = 63 Hz, 3H). LOMS-ESIT (mia) [M+H] AR,
CioHpFaMNoOy: 263,15, 25 1)1 262 .86.

lo >

shehe 103& E}%L% 603 FAbgE WA o= 41-E oAl 103-DE ARESHAL (2,3-HFEEH ) gholnl o
(2 ) gobwl & ARgsto] Alxssitt. @l FEGA)dEAAF AHAT. EFed
)
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[1533]

[1534]
[1535]
[1536]

[1537]

[1538]

[1539]

[1540]

SS=50dl 10-2040007

TH-NMR (400 MHz, 22228 .d) § 8.08 (s, 1H), 6.46 -
6.27 (m, 2H), 4.95 (d, 1= 53.5 Hz, 1H), 4.65 (d, ] = 54.9 Hz, 1H), 445 (s, 1H), 4.33 (d,
J=5.6 Hz, 2H), 3.84 (t, I = 3.6 Hz, 2H), 2.75 (s, 1H), 2.28 (p, I = 1.9 Hz, 2H), 2.20 (s,
1), 1.91 (dd, J = 33.3, 15.2 Hz, 1H), 095 (s, 1H). LCMS-ESI® (m/2): [M+H]
AR, CpHFsNsOy: 470,11 A2 A): 470,13,

gutole 2 714

ARl 104
NT4 Aol o] gupole]s HA

MT4 AEZE AFL3 Fufole]~ AL 93], DMSO = 189X A8 wx9] 3u] A& 39 3% 0.4 plLE 384~
4 744 EdolE (107 iC)sﬂ Zb A W ME A wiA] (RPMI 1640, 10% FBS, 1% HUA®/AEZ Eulo]il
(Streptomycine), 1% L-ZFEF, 1% HEPES) 40 ulLol 4F o= #7389t

2 x 1070 M4 AE9] 1 nl BN AE 4 WA (Re]-7+9d) EE HIV-111b 5% ABL 99 A =$ 1:250
A2 (M4 AES 7% 0.004 m.o.i.) 25 pL (MT4)=Z 37ColA Z+z 1 2 3A1ZF B¢t AbA-ZAA . 2
g W ndy AEZE AX A wA FolA FAlsta, 20007 (MT49] A9-) ME 35 plE AA ZHYo|EQ
7} e H7FselTt.

ololAl, A FEHolEE 37T AffHlolElolA AFuo]dstir). QoA
(CellTiter-Glo)™ Ajok (F}&r=2 1 # (7573, Z=EH|7} vlo]QAlo]A A~ <15 . (Promega B1osc1ences Inc.),
AT wigs) 25 ulE A ZdoEY 7 do HIUsGlth. 2-3% Bt A-eA QIFHo]dste] Al
|35 T vhs, AR[H(Envision) H57] (H71 ﬂ@mmmmmﬂg*}éh%ﬂﬂmﬂoﬂiqﬂq

59 ¥, 2X ¥% Avpolg-Z=

o a7] ® 19 EAE vish o] E PRGN Fulolels BAL ATSAT. wWepA, B
HIY dolel sl S48 AR, AIDSE ARSA, EE ADS TS MC T AAE A
_"’:
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[1541]

[1542]

<3

1>

S9% W MT-4 ¥ oM

ECso CCqy

2.6 5819
2 22 3111
3 2.0 38446
4 148 45769
5 8.1 10452
6 53 53192
7 35 15610
8 2.5 13948
9 5.1 13451
10 6.1 3670
il 4.9 10274
12 59 3337
i3 46.0 12666
14 63.5 4939
i35 2.2 16268
16 1.5 13633
17 59 6613
i8 4.1 10263
i9 2.8 38690
20 33 27990
21 38.3 13010
22 64.3 4433
23 23 13444
24 6.1 12074
25 26.2 5233
26 10.3 8836
27 44 8751
28 15.6 18687
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[1543]

MT-4 5 oM

A iz
ECso CCey
29 13.9 9446
30 4.0 6828
31 3.0 4523
32 14.0 4684
33 43.5 3971
34 4221 3585
35 157.0 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 9869
45 24 15765
46 2.6 19295
47 1.9 11301
48 2.7 13967
49 333 52219
50/51
(@HAF] E98) 19 3773
52 15.0 12943
53 143 3347
54 15.6 3236
55 1.5 11100
56 31 17238
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[1544]

MT-4 % aM
e s

ECso CCqy
57 2.3 11751
58 1.5 7694
59 3.1 22200
60 2.1 3308
61 1.8 258R1
62 3.2 3492
63 2.5 3iod
64 3.5 3332
05 24 2508
66 3.4 11848
67 10,7 2981
68 2.7 1175
69 1.9 4767
70 5.1 R413
71 2.6 4660
72 4.3 6255
73 1.8 3194
74 29.3 4340
75 2.8 5202
76 17.8 34581
77 5.6 13145
78 5.6 3198
79 3.4 12092
80 4.6 5045
81 1.9 12298
82 2.9 30434
83 1.9 27501
84 2.9 Q727
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[1545]
[1546]
[1547]

[1548]

s=s5

10-2040007

S8 W MT-4 & oM

ECs; CCs
85 2.0 10378
86 2.3 22405
88 2.9 3230
89 8.4 4629
90 5.7 8086
91 5.0 7183
92 18.6 4553
93 22 6158
94 1.5 51173
96 2.6 26586
97 2.1 17341
98 2.4 17947
99 2.0 8475
100 2.2 11580
101 2.1 11585
102 2.3 12042
103 10.3 35127

A Ald 105
17 PXR &3t H1A
R o I A = I G e e Ué—é}ﬂl PAASH T AEF (DPX2)E 96-9 vlo]mZE}o]E] ZolE

Foll Zd|ol®3kith. DPX2 A=
B, < XREM ¥ PXRES] <IZAH
~ 50 uM)E A3,
stttk A dlEze: 659
Lol g %E,., S DMSO w7 el

b oo it

N

)
T
>~ O

T_I__[.EZ_

24N 7F EoF ¢l
% (0.1

s =A4=
1)/(RIF] o3 o w4

(
A7 CYP3A4 fl Aol A 2hels)s= 27 ==
k“_LVE__ 21]' ;ﬂ-@-%_ﬂ 6%—94 % (0.15
iJ 5 AAsta, fxE FH4 248 3
20 umﬂﬂv]ﬂJﬁﬁL 10 B 20 pM RIFel &k Hof <
a17] WAl wel A3 seEel s AMNEAT: GE, = ()

- 1) x 100%.
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[1549] <% 2>
ggz |15 uMIAY

ki 9B e

2 1.5

3 7.5

4 3

5 32

6 )

7 6

R -

9 7
i 19
15 20
i6 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

[1550]
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g2 15 uMaANY

WE %o B
40 0
41 11.5
42 21
43 18
44 4
45 19
46 34
47 1
48 5
54 2
55 24
56 3
57 3
58 1
59 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 0

[1551]
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3 15 phiol A 9]
s %o B max
77 11
79 0
80 2
81 ]
82 1
83 ]
84 21
85 77
86 30
88 27
89 5
90 11
91 3
92 3
93 9
96 11
97 9
9% 0
99 17
100 45
102 23
103 0
[1552]
[1553] 2 A el 106
[1554] 0CT2 A 77
[1555] NE sl @ md s)d c-HEslggdnE (TE)e) 0c12 il F5e) 8% FH oJAE by 9
OCT2-E A7 = MDCKII AlElA 0.014 uM WA 10 uMe 729 swoA A8+,
[1556] MDCKIT AMEE 37C, 90% F% 2 5% C0,= A3k Afulole] WellA 1% Pen/Strep, 10% ®jo} & #H, 4
0.25 mg/mL 3|ZZwujolAl BE FHidle HA IS5 A (MEM) Foll FAAZHT.  AA 2443 XJ_, 5 mil FE|Z
AVEES Ffete viXE Zebaa ) MDCKIT Aol H7bstar, AlZES 80-90% AWAAER Az
A7 Fdoll, AXE EfATstar, A=A o]lE 45A(Krebs-Henseleit Buffer, KHB), pH 7.4 ol
5x 100 Wyl AE/mLe AREAAG. AEES AA SHlE el 158 Bt oudFHleldd F AY
s3tE e 714S Al
[1557] AlE S3HES DNSO FollAl A% A4S ths, ofAE EE OCT2-ZFAdd AXE @%5}: 0.4 mL KHB €3
A ol ~3he]Askal (2 ul), 10%?_— Eob olitulol Aataith. KHB €54 % 100 pM  C-TEA 0.1 mLe] 37}

| 2}
g8 AAL AMAEART (EF F 20 uM HAF F%). TEAY FEE Ko 71%38ck.  AdFHelAd 108 I,

Wy 1X PBS €=A] 0.5 mLe] H7bol g8 AA EES AASAT. ool MES 1000 rpmol|A 5& Fet
AARE S, AHNE AASAT. AF GAES WY PBSE 43] vrEgt. mpxgo g AlX L 0.9N
NaOHZ &afata, Ao ol 308 F¢t Fol A3 &2 wAgsigrt. oloj AES I 43 A



S=E3| 10-2040007
7] AelA ASala, dom ASE AHgERe] B AAkS fAE. % oA dkvls ol Axtain: % oA
= [1 - {[0CT2];=[WT1a} / {[0CT2]m~[WT1w}1%100, 2471 AdlA Z+zF [0CT2];E OCT2 MXd ek A8 33HE
o] A st9 dpm AFE YERI, [0CT2],E= 0CT2 AXEe] tigk A3 sdtEe] B a9 dpm AL
eI, (1L obd® Aol tid A9 si5hee] 24 &l dom A5E Hepdr,

[1558] <} 3>
3¢E 1Cs6 (nM)
ik
2 240
3 250
5 2230
11 10000
[1559]
SH3HE 1Cs0 (nM)
s
13 610
36 10000
39 358
40 204
41 2823
42 487
45 137
47 6200
4% 4909
55 476
63 42
64 94
77 3830
82 10000
83 10000
96 1357
98 3726
99 1506
100 450
[1560]
[sel]  E 1, 2 % 39 doleli 7ol shatgel di@ Z7te) @Al Aol BA BEE vehdoh 53 shgtee
Agol, ZRAE 7zt AA U A4S FPSAT. mEb, ® 1, 2 2 39 Bud dolHt A8 #A
A EaE vy, ¥k ofuel | 71zt FRE Ao RTE | HolH R EIITH
[1562] A 107
[1563] HZ Aol A AT £ gy Fo] FoopEehz H4
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[1564]

[1565]

[1566]

[1567]

[1568]

oppebd AL thkd AW SRl disl, w2 AelA AUy EE 4T F

4@1
3
ol
o
52
T

AUz Fog g FFdtA BAS s, AY SFES 0.1 mg/nle] IV TS
PEG 300, 9 40% & Fol AAsteAtt. AT Fold el ke AL ¥, AF HFES 1
mg/kg®] Dis % 0.1% E(Tween) 20, 0.5% HPMC LV1002] <=4 el oz z5tati ).

Zb Fo] 2 3upE]e] 23, Hl-tolH &

) Re=th=e} %&_1,5_0:1@%};\]1 ‘:ﬂ

ru (o3
e
__%,
()]
=
2
)
fifo
()]
()]
=

2 10 WA 13 kg2 AT
oo AFE Hd, ANE E
9] AF Wl 0.5 mg/kgQl
TE] AFd wet 1 mg/kge] &%

H FFE] FFH FAS 8, Ay A9 A HE (77 g 1 ab)s A TE
0.250, 0.483, 0.583, 0.750, 1.00, 1.50, 2.00, 4.00, 8.00, 12.0, % 24.04]Zke] #3]
A A ZA EDTA-K27F 21 vhF#l o] (Vacutainer)™ FHe| F3sla, S &
FAT DAl Ak, LO/MS/NS S ARgste] " Wl AlE sEEY] sRE 5749 .
AMES] 100 pl BHAAES AR 96 A ZHOlEd HUFst, Ak oREVE"/JUE X
(ACN)/(ISTD) 400 pLE #H7Fstsich. e 3d & Aol 110 plL 3 NS 7323 96-4 Zg) o]
713, & 300 pLZ 3Aesict. Av] 99 25 plL BHALS o]y Z=(Hypersil Gold) Cig HPLC

(50 X 3.0 mm, 5 pm; AX-3Fo]¥A (Thermo-Hypersil) I}E # 25105-053030)S Al&3l= TSQ A¥ L E=z}
(Quantum Ultra) LC/MS/MS Alz=®lol SEAMSFE, &8 2 EHE 98] ofdHAE(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 I 522 ~(LEAP Technologies), x=A7fEtoluF 7k e])E AF&sl9itt. TSQ AE L EZ A= A &3t
A BAAE A84 vhg ZYEEY Rez ARSIt (WE 3 YZH(Thermo Finnigan), A XYooty At
AD. A ARvtEI = 2719 ol e s AREste]l TSIt ol et Aw pHl 3.08% 2.5 mil EFEARIE

.:L_m

}

Oll

ng
X
o

32 o
o
N

HN

[m
oo e e
o o 12 o do

1

m\u

F 5 F 19 oMAEYUER-S 3HFetglal, oS4 BE pH 4.69% 10 mM EEAISER F 90% oA EUER
S . 8% sE-A13 dlolEd oH H|-+8lsl ofFehA BAS Fsiltt. Ay HlolEE 1Y)
F 49 Ag 3789 doll AAZT. F 4oA, (L& ﬂOi H2g AA }D% ol oFEo] PO THE AAH
T HE5E BAgtdt. %E9 Fojdart WS E AA U Al RigE 9 Ao, Vs 23X AN A
B 235 A Asta, ofEo] dAvh} & Ao REHJEAE YERAT. Vo 7F 255, A U e vkl

\<

o Ao MRT= Fat A7 ARBE A8k, o= ZA7F AlA] el M EAlshs ot Alke] S olv.

ATE 549 g8 FFehy A4S s, due] Hu o AF (247 dig 0.3 mb)S 47 FEEHR
B Fo] ¥ 0, 0.25, 0.50, 1.0, 2.0, 4.0, 6.0, 8.0, 12.0 2 24.0x7Fe] A& AH3UTE. FHN WES
71 1A A Aot AR WA e ® FFskar, Fhlska, EAEIGT. ¥ wR-AlgE dlolE e ois)
H-78 g} okEehA EA4E s, Ay dolEHE s & 49 w9 3719 Dol AAgTt. E 404,
F ()& A5 AR &ES = F 3gEe Ay 9% FEE AT, AUCE A3 |

Ae AAskaL, o= FAlE ek Al € =Fo SAA Y.

(3
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[1569]

[1570]

[1571]

[1572]

<3 4>
395 CL Vs MRT F (% Canax (1M AUC
# | (Ubkg | Lk | & |9 @89 | £4 d89 | (pM*h)
T4 a9

98 0.047 0.16 33 n/a n/a n/a

83 0.161 0.38 2.4 0/a uw/a wa

35 0.058 (.24 4.2 n/a na n/a

77 (.300 .64 2.2 n/a n/a n/a

41 0.015 0.11 7.5 14.7 24 16.3

42 0.020 0.15 7. 28.0 4.5 28.6

47 0.014 0.10 7.4 12.6 2.8 20.4

8 0.498 0.87 1.8 n/a n/a na

7 0.510 1.20 2.3 n/a n/a wa

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
& AN AFEE BE v 58, v 53 2 9, v 58 24, 95 53, 9
-53 RS B ouwge] A wAXshA o YRR 1 AR Byl dzz Tgwrh
7125, 2 Ege] A AAGETE A H5HE ] el ZIAEAAN, L E o
Holuhx) growA thabd Wye] olfeld 4 & AN Aolth, wehA, o Ay
of oJsh= AS Alefstals AFEA =tk
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