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E O A A, RS e dRAew A F7b AAFHAM, RS 4-EFe Y B 2-FF
S z3do

H

v AxFHe A, RS 270 dmAow ABHT. Fr} AAFHA, RS 2,4-UEFe Y, 2 3-1]
Z2oRAY, 2,60ZFoRAY, -ZFoa4-F22HY, 34-TUZSFoRIY, 2-ZFoR-4-FRREIY
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FE7t ATt HIV 2ol Ze|Av e 29 9ol e AbeAl Am frazel 47] 7A€ vheh 22
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IV-AA, IV-AB, IV-AC, IV-AD, IV-AE, IV-AF, IV-AG, IV-AH, IV-BA, IV-BB, IV-BC, IV-BD, IV-BE, IV-BF, IV-
BG, ® IV-BH % o= 3} &steE e 19 Ak 2= 57 Algdrt. T o& AASEelA, HIV
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585z FA, SMA e REA S} xFete] x3sh= Ak 2 Eo] AT

gk AAIFE oA, Edo] AAE SEE E=E 9 AR FEHE d9& s ol F7te] AsAe} =St
o xgsls 2% AleF #EA7F AT

A7) AAgEel A, F7ke] AFAE F-HIV ZHEAY 5 vk CE %Oi A HAAFEH AN, F7Fe] A5 A
= HIV ZE2HolAl AR, JAALEAY HIV B-FZFH QA= A, @A EAY HIV ¥F ﬂmlu A A,
AdAaEA] HIV FwEHSEE JAA, HIV el 22kA] A A, HIV HI—MHH 59 (Be g22HEY) dd 2
A AAA, WY A (S S0, CRS A, gpdl oAA (5, F AAA)F b4 ¥-2F A7), CXCR4
AAA, gpl20 A A, GEPD L NADH-SAITHAl AA], HIV HAEE AR 3= s ("HA= AAA",;
A2 B0, A= F3 AAA = AAE wed 3=, oA W0 2013/006738 (AE]ol= Alo] A A A (Gilead

Sciences)), US 2013/0165489 (Ao} thelx(University of Pennsylvania)), 2 WO 2013/006792 (v} &)
ZxA]2=(Pharma Resources))oll 7NAI=o] Qv A, F&dd A L HIVE X837 g th2 FE, 2 19
ZFo R o]Fo FoBKRY Hdufrt. Frt AAGHAA, Fte] AEAE 37| F s o] oz RE A
IR

(1) G UHI 2, ofefA U2, AT UN| 2, QIUH| 2, I U2 FEURIE, Iuu| 2 AR U]

, BZghe 2 BgshyH| 2, o Rye| 2 TNC-126, TMC-114, R AUE|2 (DMP-450), JE-2147 (AGL776),
L—756423, R00334649, KNI-272, DPC—681, DPC-684, GW640385X, DG17, PPL-100, DG35 % AG 1859%& o]Fo]x
TORRE MEE = HIV ZZEoolA A Al;

(2) Zr=gu|d, owujd, deujgd, ofgnjd=, vnjzgd, (+) ZEkEl= A, JEZ[™, GW5634, DPC-
083, DPC-961, DPC-963, MIV-150, TMC-120, Zsu]&l BILR 355 BS, VRX 840773, #@EAI¥]& (UK-453061),
RDEA806, KM023 % MK-1439=% o]Foijxl o 2HE HEs s Jd a4 HIV v-wEHeA A= e v-72d
QEE AAA;

(3) A=R, JEHAEM], trhedl, 2elRd, ZAEN, guRd, opnpruja ) dEAH|E ) ARAEMI,
SEEE, MIV-210, £-FTC, D-d4FC, IEZAE, EAgA= TXHEA E54, ol AERl (AVX754),
KP-1461, GS-9131 (A ol= Alo]dAlz~) 2 ARG EJEA (F%] HDP 99.0003)% o]Foizl Fo iy g
H= dAAE A HIV FEY A= A4,

(4) Hw=3H 2, i YLz FogolE, HxIn 2 deiuyn = Fulgo]E (Zzlol= Alo]elA
22), GS-7340 (A7lol= Alo]ddr]2), GS-9148 (o= Alo]oAr]x), ofd|EH] 2, ofdEHE Yy HA, CMX-
001 (A HE2) E= OMK-157 (7]WlE2) 2 o] Fo]d o gRE Mgl JdAXAFA HIV F2Y = o7
A

(5) F=2F9, F=FU FEA, 7 =

F=A, ols-dEIEEA 5 = *Etg fF=A, FH 1A JME’ oﬂ*sﬂ , 7H L*& A
A zHZO fFLEA, Elezéla, E] o frA, A=AE, HA=AY FEA, S-1360, AR-177, L-
870812 ¥ L-870810, Ze|1z}H] 2, BMS-538158, GSK364735C, BMS-707035, MK-2048, BA 011, <Au]egzepq|=
EFg g2 2 GSK-7442 o] Folxl Fo RN E Melw= HIV Q8 2EkA] o AA;

ful Hil

(6) BI-224436, CX0516, (CX05045, (X14442, z}z} 71 HFo] Eo] #x=2 3= = WO 2009/062285 (WHA
¢} A5}9) (Boehringer Ingelheim)), WO 2010/130034 (W]EA <JAs}S]), WO 2013/159064 (A ol= Alo]AdA]
2), WO 2012/145728 (Aejet= ApollAl2) WO 2012/003497 (A ol= Alo]eIAl2), WO 2012/003498 (Ao}
= AfoldA el AMAIES gl SES 2t old AdEAE 9w, HIV u-F® R, E=
a2 ~gE, Add kA AA (NCIND;

(7) AFHZE=, AFHZEE, SHRH|ZE =, FBO0M 2 TRI-11442 o] Fo]x T o2 RE] MEEE gpdl o
KRR

(8) CXCR4 SJAIA AMD-070;

(9) IY JAA SPO1A;

_52_



[0247]
[0248]

[0249]

[0250]
[0251]

[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

ZIHEdl 10-2015-0096504

(10) gpl20 A4l BMS-488043;
(11) G6PD % NADH-SAIThA] A A o] FUE;

(12) o}Zem|=E, vz gn|E, ve| & Aly=gv]=, PRO-140, INCB15050, PF-232798 (3&}o]x}(Pfizer)) o
CCR5MABO04E o] FolF o ZRE HelE= (CR5 A AA;

(13) o)ra] a4t (TMB-355) 2 BMS-068 (BMS-663068) = o]Fojx T O RHE My (D4 F2F A A;
(14) FH|AIAELE 2 SPI-4522 o] Folxl Lo 2R e Aex s oFFsha A3,

(15) BAS-100, SPI-452, REP 9, SP-01A, TNX-355, DES6, ODN-93, ODN-112, VGV-1, PA-457 (#|W]gjv}E),
HRG214, VGX-410, KD-247, AMZ 0026, CYT 99007A-221 HIV, DEBIO-025, BAY 50-4798, MDX010 (o] 2|¥-9),
o}

PBS 119, ALG 889, ¥ PA-1050040 (PA-040)S.2 o]Fojx FozXE AMulxE HIVE A =sr] $3 o2
oFE

9 o] x3).

EA AA kol A, Edo] A E e 29 Ak FeHE G482, 3, 4F EE 1 279 F71¢
@Al 23, 54 AAGEA, B /A" 38E £ 9 Aok FEHE 9 2859 F719
@Al 23Tt o2 AAFEHC A, B /A" 3eE T 9 Aoy FEHE 9L 359 F719
@Al 23Tk, F7F AAFE A, B /A" 38E T 9 Aok FEHE 9 4359 F719
ATAet ZET. 2, 3, 4F v 1L 27| FUtY] AEAE YT FFHY NSAZFE A9 dolg A
FAY & IAY, Bx Aol BH AsARYE Adgd 4 ok, FAE A Gl A, B sjaE 3}
FE i 9 A FEHE 9 JdHAEL HIV FEUQEE JAA 2 I EAS] HIV H-F2E2
A= AR}t 23T B vE FAE AAGHAA, B JiAE SFE e 19 AR FEHE o
S JAANEAY HIV FEULEE dAA 2 HIV Z2Eolal oAl 3¢Ex 2gdct. F7F AA S, &
ol ANE e e 29 A FeHE de IHAIELY HIV FEULEE AAA, IAAEZAY HIV
H-FEE A= JAA 2 HIV Z2EobA oA ey 2gavt. F7F AAGEHA A, Bl AAA 35
B e a9 Ay FeHE 92 dHAELY NIV FEALEE oA, JdAELe] HIV v-FEHoA =
AAA B ke Ao} EFrE T

54 AA G A, o AR sgHEe] ] ZAlE wiel 2E sl o)) Frte] A8AS 2HEHE A
Soll, 2B AL FA EE oA 8PoRA Fojyt, FAFoR FouE AP, 2FEL 23 oy

] = gu , A&
9| o AJ@AZE ko] AA Yol &t EAFEE =, B AR agEF s o)t Frtel A
2419 A e £ Folz2 A Hn).

oo ox I
e (e S
4
~

p'L
°
o,
ox
o
o
N
o qf

oo Lo 4t o ol

L o W

N

:\(3
o,
=
>
i,
o
]
i
o,

of
N
>
>
£,
rir
e
i
of
o
L
sl
il
B
ol
N
o iu)
)
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o
L
o
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lo,
uj
o2
o
2
2
oL
e}
tlo
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o,
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[0261]

[0262]

[0263]
[0264]
[0265]

[0266]

[0267]

[0268]
[0269]
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zZ O OH

X, WYY, 7 7 w2 ) wﬂ el 2ok B J1ERE ol SHES Al
el AR A FAH] Sl the WHate) el o8 Az 4
)

1

5

= 317 719 AT FApsE Ao = 243_:_15& Zu 229 Alg3w
= =

&3l 7=A & £
E WA oZH grle] FAHOR A HA g thE 3] 19 IFES AERT 5 IS AYS oldgt
o}, dutx o g Fd AHEL Alant =g X (Signa Aldrich), ®HAZXZE AEHA X, <3 . (Lancaster

Synthesis, Inc.), wo]Eg|X](Maybridge), "JEZ 2 A}o]AE|& (Matrix Scientific), TCI, % ZFL=7
USA(Fluorochem USA) 53 22 FHdoZRE 45 & JAY, e T4 7|EA oAl A U= 3+
Aol wgt A = AAY (dE S99, £ [Advanced Organic Chemistry: Reactions, Mechanisms, and
Structure, 5th edition (Wiley, December 2000)] ), & o] 7IAE vie} o] AxT 4 Q).

317] A= Agho] ol o] EH oz AFHEL],

A Ao

ARkA g REE-2

H

/;]l = 2 o =
1g 2% #7te 2gES ﬂlio}~tﬂ AR S QE AN PEe oA

/'\L"’\ 5 ,J?:' Yy Yz
N’\/‘\% o 'X‘(‘*r<’\:'l\\‘ WA
e v\\/L\ //L N s Op
rre YL
Ad AS
,o.\[{)\ 0 902
NS on ST - ,’\\( /\L.‘%L)Lu ar
PONELNPS L N
}; \Ju ° E O
A1l A2 A3 A4
,u\[o\ o ﬂu\EOH 5 oYX
K S . »\JL p )’\
NTSEOH e N0 e \f OH 2 YN Ar
/OE)‘\\;‘\/"\\D /'D\g)\\;::i*o f \/\ kﬁif N «)\y
Al A AT ASB
O OL HO. 0K 9 o [
T"N”\IJ‘"GH ,,,,,,,,,,,,,, o I?» I OH o ./jj{'\f}""\\,’km ,,,,,,,,,,,,,,, /M‘*’A AIJ\:I‘X
/OT/L\j( o ‘, \1’ o i h“}[&j”&‘o \J,N KA;H
Al AS A8 Ad
A1 AT ofvl & ALY Ak, oAU HATU Ti= EDCIO 23] ofvl= A2Z A= 4= k. A2%: 733, o
A vgeEAL] o8] A3CR AW 5 ATk, A3S HAS A topy mi A2y ojwcrEule] /g
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[0270]

[0271]

[0272]
[0273]

[0274]
[0275]
[0276]

[0277]

[0278]

[0279]
[0280]

[0281]

SIS31 10-2015-0096504

of olo] BE¥ISluL ¢ e Aok g v Du s o3 A5 B ME AfE 5 v,
et o, A1 A3k, ddd dgkeEdtel] ofd Aol e AceR dekd 4 k. A6 HEI AFY
tolul = A2 ol @y £PW F nzvlse }:LHIHF% 2o Alofol o)) wd grsso] 747 A7 ®
T A8E AT 4 oolth. A7 T AR AHE opdl 9l AL, l?d_tH HATU B3= EDCI]l ] & Aol o
o] BmEAlgnl g e Ak o3 WY @uEo ﬂz‘sﬂ O}Ul A5 9 M AFE 5 )
<k 2>
O O o 1/\(
O Ry T =N 0/\ ANTNTS i)\ Ar
\,O\/K/L """""""" B ,,LNV \(’\o R \/,N\/\ o
O OBn O OBn O OH
B1 B2 B3

B1 (W02012/018065¢1 71 A%l mheb 25)& vlopulst &7 231 stel 3ol B2& AP, B2 7HEalH
aL ol opmj=-gd Whel ofs AZY ] WE BT AA A AE

IECES B s
AAd 1
sHete 19 A=

N-(2,4-T)ZF ¢ 2 2 )-8-3| E2A|-7,9-T] 2 4-2,3,4,5,7,9,13,13a-SE}3| E2 -2 5-wel=] g E[1',2':4,5]
I 22 =[2,1-b][1, 3] SAA F-10-7} 2 & 2o} =

Il g i
Oy \/J\Nf EN
\\k/\‘ g\ H E P
H
oM Sy S F
G OH
1eH)
/0\/0\ OO0 o £ HO._OH o [
\'\ETU\OH HATU \N’“‘Q;AN’\T?’\'\?L M IN SN N
O\/\/ Ll NP NG N L B (P /i H/\E
L 0 P NO SF R /O\!f/&r ¢ U=
o\ Q Q. (S
o ~
1A B e
HO, 9 & g
TN o
Q Nz ‘/O\i/\N/\\‘i/x N»\E& \,99 \l/ »\/u ! xy
............... oo \\\\/\1 NG # C.E N H l
Ty NPT R

O OH
1D {3}

@A 1

W02011/119566 Alell 71A1E wlel o] AFH, 1-(2,2-UHEA g E)-5-H A -6-(HEA 72 R Y )-4-2 -
1,4-t3 =23 g d-3-7t 2244 (1-A, 0.300 g, 0.95 mmol) & FAZ EFACZRE 13 FUA7|3, olAEY
EY (4 ml) Foll #AEAIa, NN-tolixZzzHodolyl (DIPEA) (0.329 mL, 1.90 mmol), 2,4~ q;aoiuﬂ
obfl (0.125 mL, 1.05 mmol) ¥ HATU (0.433 g, 1.14 mmol)Z He|stdct, W& EFES 108
Wk, FEAAT. BFES Aggt A delx Ze4 azetEada (10014 60% ol opAEo]E T2
zaughe o3 AAste] sgtE vE 5-(2,4-HEF ez R d)-1-(2,2-T | F Ao |’ )-3- | FA] -
4-82-1,4-v)3 229 g d-2-7t2 22 Yo E | 1-BE 5310},
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[0282]
[0283]

[0284]

[0285]
[0286]

[0287]

[0288]
[0289]
[0290]

[0291]

[0292]
[0293]

SIS31 10-2015-0096504

TH-NMR (400 MHz,
DMSO-d6) § 1028 (¢, J = 6.0 Hz, 1H), 8.46 (s, 1H), 7.42 (dd, J = 15.4, 8.6 Hz, 1H),
7.24 (m, 1H), 7.06 (m, TH}, 4.52 (m, 3H), 422 (d, /= 4.4 Hz, 2H}, 3.92 (5, 3H), 3.80 (5,
3H)3.29 (d, 6H). LCMS-ESTT (2 [M+H] AR, CuHnFN0y0 441.15;
AFX]: 4412,

A 2

Ol EUED (0.9 ml) 2 ofHEA (0.1 nL) T WY 5-(2,4-HESFL2WAI20lE A )-1-(2,2-H | FA] 9
€)-3-W EA]-4-2- -1 4-T] 3| =21 g d-2-7} 2B A Ho]E (1-B, 0.106 g, 0.24 mmol)E w&&=ZEAF (0.005
mL, 0.072 mmol)2o.2 A& s, A vz Whsla, 70CE 7Fdeladnl. 16413 &, EFES YA A o
g 5-(2,4-"EF 2 d7tE2n R d)-1-(2,2-1 3| EFA| | &) -3-H| FEA]-4- -1 4-T 3| =2 9] g d-2-FF 254

dolE, 1ol = §4e FESAL
LOCMS-ESTT (/i) [M+HT A2ER], CioHioFoN07: 413,12, A=X]:413.1.

oA 3 2L 4

He 5-(2,4-0EFL2MA 720 Y)-1-(2,2-T 3| EF A ") -3-H| FA|-4-5 21 4-T] 3| E2 T -2-7} 2 5
AgelE (1-C, O]Kd GAZRES F E3E 0.65 mL, 0.17 mmol)E oA EYEZ (0.65 mL) E A]ZX-3-o}v]
LA EFZ2HEE (0.06 mL)2 A3, "k E3ES WRsla, 90CE 7Eed. 308 &, ws E2E
WzkA7)a, BER }u}:uﬂg (0.063 g, 0.34 mmol)S 78t &S AUEsta, 50CE 7L
108 &, s EES g2y 94 (0.2 M F4) Alelo] Ewisitt. /71 & AAs a2, &
2avgoR E} | FE3AT. &3 7] & FAYEF AlA AxA L, oIsta, HFA

HPLC AA| (30-70% o FHNEUEZ: S 0.1% TFA)E 35 1S dhn] EFEEA 55190}

o
iy «(01.

¥ ox :L rLlo

.‘ﬂ ol
o

Al

o

"H-NMR
(400 MHz, DMSO-d6) 5 12.45 (br s, 1), 10.35 (, J = 5.8 Hz, 1H), 8.45 (s, 1H), 7.37
(dd, J =154, 8.6 Hz, 1H), 7.23 (dt, J = 2.5, 9.9 Hz, 1H), 7.05 (dt, J = 2.2, 8.7 Hz, 1H),
5.43 (dd, J = 9.6, 4.0 Hz, 1H), 5.09 (br s, 1H), 4.68 (dd, J = 13.2, 4.0 Hz, 1H), 4.59 (br
1H), 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),
1.57 (dt, J = 12.2, 32 Hz). LCMS-ESE (m/z): [MFH] ARR,  CoHupFN:0s:
432 14, 0214320,

= 2 % 39 Az

(2R,58,13aR)-N-(2,4-t] &7 2. 2l ) -8-8| =5 A]-7,9-T] 54:-2,3,4,5,7,9,13, 13a-S B3] =22, 5-w| Eh 1= 9] 2]
=[1',2' 14, 5]9 2 A 2, 1-b] [1, 3] SAMAIA-10-7F 25 2~obn = (2) B (28,5R,13a8)-N-(2,4-H & F 2.2 )~
8-3| =FA-7,9-T] % 4-2,3,4,5,7,9,13,13a- S E}3] =22 5-w e o] 2 = [1',2":4,5] 9] 24| = [2,1-b] [1,3] %
AA| =10~ 2 5 2obw] = (3)

(
-

o) F o) E
H ! H i |
/O\?//\N RN ’kﬁ/\@\ - ’OY\N/\T/{\N E X
| N . EoH
g'\] SN g o N\K\\j‘/\\@ =
O OH O OH
2 3

SHFE 1 (16 mg)S 712¥ AS-HE AFEShE 712 HPLCOl of3 &2l o mA] 100% olee= Falate] sghs 2
oz ENa JY R $S30.  SHFE 29 49 LOS-EST (n/z): [+ A2
CorlpoFN3Os: 432.14; ASA]: 432.2, 712 HPLC AlF AlZE = 4.50% (7129 AS-H, 150 x 4.6 mm, 1 mL/&

2 32 Aol YA



[0294]
[0295]

[0296]
[0297]

[0298]
[0299]

SIS31 10-2015-0096504

EtOH). 3H3E 39] 79 LOMS-ESI (n/z): [M+H]  ZAIZFR], ColluoFoNoOs: 432.14; AZ2: 432.2, 712 HPLC A
A7 = 6.84% (7] AS-H, 150 x 4.6 mm, 1 mL/5 EtOH).

4

H.
NMR (400 MHz, DMSO-d6) 8 12.45 (br s, 1H), 10.35 (t, /= 5.8 Hz, 1H), 8.44 (s, 1),
7.37 (dd, J = 15.2, 8.4 Hz, 1H), 7.23 (m, 1H), 7.05 (dt, J = 1.8 Hz, .7 Hz, 1H), 5.44
(dd, J = 9.6, 4.0 Hz), 5.00 (br s, [H), 4.68 (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).

gadon, BgE 32 vedt gol Azsgek

OH -
HQ?YOH o . i ...{:]/ " o E
iy oz i
L V,IL!\/\i\ - ““[\\T,\E?E/\I}\Ei/\il N
PN N UL VN Aoy o S
e o O
1 1D (%)
71" SFC
AD-H Z¥
o H - 0 T H 9 i
MR NN OF~ g
N K:\I 4 i P </ \i \j/\\\g\N xx
N o] F I = 0O N F
I Y Y Ue
~ RENASN
3-A 3-8
MgBr,

W 5-(2,4-0 ZF 9 2 A2 0k R )-1-(2,2-T) 8] = H A o B) -3 H A -4 2o
A elE (1-C, 0.026 mL MEEELS TFshe 9:1 SPHNEYUE- oM EAL 6 L
!

o 4e1, 4-T B =Ry 9Tl E B
1.2
4 g, 2.4 mmol)Z A3,

1,4
= mol)E oHHEHEH

(5.0 mL) ¥ Al&-3-opu| Al Z2AEHE (0.2 & EFRES HWES, 90CE
Ztdakgitk. 30% §F, g EFES WAA7A, sAEEE (0.332 g, 2.4 mmol) o F AHFstal, Peskal, 90
TE AZtdsisitt. 168 5, £3ES YAA71a, gE22ded ik (0.2 M 54) Akelel &Eujskalch
7] TS AASL, FLAS fIFEEMeeR A FE38Y. e §7] & MIEF (F5) delA
AZA 7|3, AFRsta, F2AAT. FHFES Z94 a2vEay (JF22d8 5 0-8% ek (11% 23}
4 skt RE )0l 98l GAste] kA 1-DE TS5k

LOMS-EST (n/z): IMHHT AR, CapHonFoNsOs: 446,15, 25214462

A 1D (270 mg)E 50 mm 71EH AD-H AH el 71"k SECell ojs Sl eRA A olitswta F
50% (1:1 Wigh& oAl EER)E ARt Zelate] T304 3-A (Al 82 ]2) % 3-B (A2 &2 )& 7
ol JAAERE R FEEYh. 3-A9 B9 LOS-EST (n/z): [H] ARER, CollFNOs: 446.15; 2

o

=201 446.2. 3-BS] 791 LONS-ESI (m/z): [MHH]' Z1AER], CooHuoN,Os: 446.15; A2 446.2.
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[0300]

[0301]
[0302]
[0303]

[0304]

[0305]
[0306]

[0307]
[0308]

[0309]

[0310]
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OMAEVED (5 nl) F 7+ 3-A (0.110 g, 0.247 mmol)E B.E=R3but1ul¢: (0.091 g, 0.494 mmol)O.% %
=4 Agsta, "WEsa, 50CE 7ttt 108 §, EFES WAL, YEFE2der d4k (0.2 M F
A Atelell BEujstsick. 7] F& Eodta, £5S UIFEERrges ) FEAAY. @3 57 L 3

Hatal, FFAFAT. GAE HPLC AA (30-70% MM EYVE™-:E, 0.1% TFA)Z
W 3.3 71%“01 AAA T8 Je2 £5390th. 712 HPLC AF A7 = 6.51% (712 AS-H, 150 x 4.6
mm, 1 mL/¥% EtOH).

Ay

LOMS-ESIT® (m/z): [M+H] A2,
CortloFaNOs: 432.14; A2 %): 4322, 'H-NMR (400 MHz, DMS0-d6) & 12.45 (br s,
1H), 10.35 (1, J = 5.8 He, 1H), 844 (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), 544 (dd, /= 9.6, 4.0 Hz), 5.09 (br 5, 1H), 4.68
(dd, J = 12.8, 4.0 Hz, 1H), 4.59 (br s, 1H), 4.53 (m, 2F), 4.02 (dd, J = 12.6, 9.4 Hz,
1F), 1.93 (br s, 4H), 1.83 (d, J = 2.4 Hz, 1H), 1.57 (m, 1H).

Ao 4
3= 49 A=

(1S,4R)-N-(2,4-T] 22 0 2] 2 )-7-3] =2 A|-6,8-T] & 23 4,6.,8,12, 12a-FNAF3] = 2201, 4- v E} 3] 2] 12 [ 1"
2':4,519 A x[1,2-a] 9 @1 H-9-7} 2 B oln| =

F
N\f/\N Xy N J%
NY\?L o
O
4

e 5-(2,4-HEF L2 A7 e )-1-(2,2-H 3| =5 15‘)—3—111]%A1—4——%i—1,4—ﬂ6]5§ﬁ1ala—z—?}gﬂ
A o]lE (1-C, 0.002 mL WEreEAL 331 9:1 o EUEL oA EAL 0.53 mL 3 0.12 mol)E oA EL
Edo] o]ojA] (R)-F =g d-3-ob7 (0.032 mL, 0.36 mmol) o= xifq—a}@u} S 58S & uhal, 90T
2 5.50% Fet el WA B, ERES dIFEaduy TV ER (lM ’d) Atolol ulstsl
. {7 & 2EEta, 5% oY oMAHER A FEI. F #7
oA AxAIZ|aL, oAFsta, FFAAT. FFES MHEYEZ (1 L) Fol §3lr7]3, BERsieladE
(0.022 g, 0.12 mmol) 2= A3}, wE 2ta, 50C= 108 SoF 7tdaigint. WAz &, 2328 UF
2Ruen Astdmy (23} Alold #Hisitt. §7] T& EEet, S USEEWHOR thA]| F&3)
[e;

ol)l
tlo
o |
& ¢
°
[m
niru
1>:4

=
Atk FA4 F& HCL (F4)S AMHESH pH = 12 2A3sta, HE2aveks }%—EM A FE3%. 8
NS NaOH (54)S AFg3le] pH = 302 %xAsta, fIFR2RH S ALgsle tA =890, &3 7] =

[e]

S U ERF oA dxA7)a, dFstal, FFAAYG. GAE HPLC GA (10-55% oFHMEYUEZ:E, 0.1%
TFA)Z 338 45 535191

TH-NMR
(400 MHz, CD:0D-d4) 6 8.42 (s, 1H), 742, {q. J = 7.7 Hz, 1H), 6.99 — 6.90 (m, 2H),
5.07 (brs, 1H), 4.73 (br d, J = 10.8 Hz, 1H), 4.62 (s, 2H), 4.51 (br d, J = 12.8 Hz, 1H),
407 ¢, J = 11.8 Hz, 1H), 3.4- 3.0 (m, 3H), 2.76 (br 4, J = 8.8 Hz, 1H), 2.15-2.0 (m,
1H), 1.9-1.8 (m, 1H). LCMS-ESY (m/2): [M+H]" AR, CooHoFNyOy: 417.14;
A=A 4172,
AN 5
3eE 59 Az

(4R,12a8)-N-(1-(2,4-HEF S 2H D) A E 222 H)-7-3| = FA]-4-mF-6,8-T]%$4-3,4,6,8,12,12a-F A S| = 2
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[0311]

[0312]
[0313]

[0314]

[0315]
[0316]

[0317]
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-2H-[1,3]2A A = [3,2-d]F B % [1,2-a] 9] &2 -9-F} 2 B »~o}u| =

F /J"\ ,/\\
(fx 6

3
N
o LI Z L
D - o0 e Tif
HOL A N A S D!EA
Y/\\/ }_:_‘] F/'\\v/ £
5.4 5.8

A 1

(4R, 12aS)-7-H| EA]-4-W €l -6, 8-T] 223 ,4,6,8,12, 12a-FNA}S| = 2 -2H-[1, 3] SAA = [3,2-d] ¥ 2] [ 1,2-a] ¥]

H31-9-7FEH A4 (FFHA] 5-A)S W02011/119566°0 71 A1® vhe} 2ol (3S,11aR)-6-HlEA]-3-wE-5,7-1] & A
2,3,5,7,11,11a- A3 222 A £ 2(3,2-d |9 21 2[1,2-a] W &R -8-7t 25 A 4k3) fALe whaoz (§)-2-ofu]
Z2I-1-28 (R)-3-olu| e fe-1-&2 X 3sle] A3, W02011/119566+> 1 Airo] e == ¥
et CHCL, (2 mb) & 3304 5-A (24.8 mg, 0.080 mmol), 1-(2,4-T|EZF ¢ 2Hd)A|ZF 2 I & Fo}ul [(]

o (5-B, 21.9 mg, 0.107 mmol), ¥ HATU (48 mg, 0.126 mmol)2] FENE F9 oA wulaHA N N-T]o]
sz zgoeoelnl (DIPEA) (0.1 mL, 0.574 mmol)& H7}SFATE. 308 F, Whs EFES oE oAHER 3

]
o =
A T 106 4 AEZA g (x1) D T3 4 NalO, 89 (Do AHGYT. 4 B o oA

A

HolE (xD2 F&d F, §7] £8% dotar, dx MgSo)A71aL, sFAZT. Iie=s FuEd4 (12 ¢
Zrahell ofa) @5k, ol" opAlHo]E, B old ofAHolE F 20% WEES AHESte]l gAlste] (4R,12aS)-N-(1-
(240572 DA FREZRH)-7-H FA-4-W &-6,8-T]%2-3,4,6,8,12, 12a-F 48] = 2-2H-[1,3] & AFA] 1=
[3,2-d]¥ & =[1,2-a] ¥ epxl-9-7p 2R 2obn = F3bA] 5-CE 53kl

LOMS-ESTT (/) [MAHT AR, CpHauFNaOs: 460.17; 254 460.2.

aA 2

SAEYER (2 L) 5 F7HA 5-C (39 mg, 0.080 mmol) & H2WI3lul1dl% (42 mg, 0.2282 mmol)e] HEF
< 50°Cel 1 wakseltl.  1AIZE $, 1 N HCL (2 mL)S #H7Fsta ¥hg 328 0T ZollA witsigitt. A4
H OEFES B (20 nb)E A T, YHES fZFEEYE (x3)02 FEa, Fq3 FEHES Ax (MgSo
DATNAL, FEANAY. JFFES AAE WPLCo 3] AASY] (4R,12a8)-N-(1-(2,4-UEFLE2H A EF2 2

2I)-7T-3 =EFA-4-HE-6,8-U%2-3,4,6,8,12,12a- A3 = 2-21-[ 1,31 SAA = [ 3, 2-d ] 9 2] =[1, 2-a] 9] &2
-9-FtE B zoln = FgHE 55 TFA GO 2A FE3QIT
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TH-NMR (400 MHz, CDCL) 8 10.72 (br s, TH), 8.37 (s, 1H), 7.57 {d. § = 7.9 Hz, 1H),
6.71-6.81 {m, 2H), 5.23 (dd, J = 5.6 2 4.4 Hz, 1H), 4.98 (br quint, J = ~6.5 Hz, 1H),
426(dd, =136 2 44 Hz, 1H),412(dd, J=13.6 € 5.6 Hz, 1H), 4.00-4.06 (m,
2H), 2.16-2.25 (m, 1H), 1.55(brdd, J=13.8 & 1.8 Hz, 1H), 1.40 (d, = 6.8 Hz, 3H),
1.22-1.31 (m, 4H). "*F NMR (376.1 MHz, CDCl3) 8 -76.38 (s, 3F), -111.69 ~ -111.645
(m, 2F). LCMS-EST" (may [M+H] AR, CpuHnFN:Os: 446.15; A=)

[0318] 446.2.
[0319] A A4 6
[0320] 39E 69 Alx
[0321] (IR,49)-N-(2,4-0)ZF 0 2 Wl 4 )-7-3| == A]-6,8-1]2%-3,4,6,8,12,12a- A} 3| = 2-20-1, 4-Wl e} =] 2 = [ 1
2':4,5]9 A =[1,2-a] H 2P| H-9-F 2 5 2o =
G F
E/:N\]/\N/\\\\‘/LL\N
S H
\:-/NNO g
C  OH
6
[0322]
[0323] He 5-(2,4-0EFL2MA 720 Y)-1-(2,2-T 3| EF A ") -3-H| FA|-4-5 21 4-T] 3| E2 T -2-7} 2 5
A o)E (1-C, 0.100 g, 0.243 mmol), (S)-3]Z&-3-o}%1 (0.043 mL, 0.485 mmol) 2 EMFZE (0.067 g,
0.485 mmol)& olAEYUEZ (1.9 mL) % olAEA (0.1 nL) Fo #HEAZ]Z, 90CE 1.5A3F &<t
gty WA &, ERES BRVsiuUlE (0.090 g) 22 Hestal, 50CE 30 B 7HEaEalt.
WA 3 e YFades 0.2 M HCI AM of Eujslditt. 7] T2 wEsta, 55 HERR2Y
o2 T %%6}%14. shat %71 %—% SAMUER (F) oA AxA71a, d3sta, FFAAT. AA
4 HPLC AHA (25-50% PN EYUEH: &, 0.1% TFA) = 5}6“3 6 T53A.
YH-NMR
(400 MHz, DMSO-dg) & 10.33 (1, J = 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 (4, J= 2.9 Hz, 1H), 4.62 — 4.54 (m, 1H),
4.52(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,
1), 1.71 — 1.53 (m, 1H). LOMS-EST (m/2) [M+H] AR, CuHioFN,O4
41714 A=R:41772.
[0324] 4171425417
[0325] Al 7
[0326] e 79 Ax
[0327] (2S,6R)-N-(2,4-T)| Z=F 0 2l 4 )-9-3| == A]-8, 10-T] % 4-3,4,5,6,8,10, 14, 14a-=E} 8] = 2 -2H-2, 6-H €} .= 31 2]
T[1',2":4,5]19 A x=[2,1-b][1,3] A2 -11-7} 2 & »oln =
o F
(OSSE AP
L ’N\H/J\\\{ o F
0] Ok
7
[0328]
[0329] He 5-(2,4-0EFL2MA 720 Y)-1-(2,2-T 3| EF A ©)-3-H| FA|-4-5 21 4-T] 3| E 2T -2-7} 2 5
Adgo]lE (1-C, 0.050 g, 0.121 mmol), (1S,3R)-3-o}H]=AEZ3:NA2 (0.028 g, 0.243 mmol) % ERAMLH
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[0330]
[0331]
[0332]

[0333]

[0334]
[0335]

[0336]
[0337]
[0338]

[0339]

SIS31 10-2015-0096504

(0.034 g, 0.243 mmol)& oFHEUE™ (0.95 mL) Tl AEAI7]aL, 90C= 0.5 5k 7hdsiglek.  YZbA]
21 %, ol EAL (0.050 mL)S H7beta, EFELS 0TE 243 B9 Artdaiddat. W47 F, EEES
BEUsi a4 (0.044 g) o2 He|star, 50C2 1Az 59k 7hdsiginh. WAzl F, A2 FEo] BEns)
S E (0044 )& HrbelAL, EFES 50T 5% 5 Avtdalt. WA ¥, EREE OFnwd
€3k 0.2 M HCL Apololl wujsigict.  f7] S& ®eldtal, #58 UIRaraoR tpA] FE33h. 33 F
7l S FAUEF () BelA AxA7la, ofdstal, sHAZT. GAE HPLC gA] (40-80% oHHEYE

Y8 0.1% TP 3HFE 78 F539).

TH-NMR (400 MHz, DMSO-de) & 12.40 (s, 1H), 10.36 (1, J =
6.1 Hz, 1H), 845 (s, [H), 748 ~ 7.29 (m, 1H), 7.31 — 7.13 {m, 1H), 7.13 ~ 6.97 (m,
1H), 5.56 (dd, J = 10.0, 4.1 Hz, 1H), 4.70 (dd, /= 12.7, 4.1 Hz, 1H), 452 (d, J = 5.5
Hz, 2H), 440 — 4.29 (m, 2H), 4.06 (dd, J = 12.5, 10.2 Hz, 1H), 2.46 - 2.36 (m, 1H),
1.9% — 1.63 (m, 4H), 1.57 — 1.30 (m, 3H). LCMS-EST' (m/4): [M+H] A2,
CoaHpFoNsOs: 446.15;, A23):446.2.

AN 8
3etE 8¢ A%

(2R,6S9)-N-(2,4-0] = F 9 & ¥l & )-9-3] =2 A]-8,10-t] 2 4-3,4,5,6,8,10, 14, 14a-2E} 3] = 2-20-2, 6- | E} = 1] 7
T[1,2":4,5]19 A =[2,1-b][1,3] &AL A-11-7} 2 &2 »olm] =

O OH

SIFE 85 SFE 7 FARS WA o ® (1S,3R)-3-oh A E RS 4l (1IR,39)-3-ob] Al E R A S
ApE-3te] AlzsiTt

'H-NMR
(400 MHz, DMSO-ds) § 12.40 (s, 1H), 10.36 (1, J = 6.1 Hz, 1H), 8.45 (s, 1H), 7.48 -
730 (e, 1H), 7.23 (¢, J = 10.6, 2.7 Hz, 1H), 7.05 {td, J = 8.3, 2.3 Hz, 1H), 5.56 (dd, J
= 10.1, 4.1 Hz, 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,
4H), 1.58 — 1.30 (m, 3H). LOMS-EST™ (n/z): [M+H]T AR, CpHpFoNaOs:
44615, 052):446.2.

AAld 9 210

3H5HE 9 2 109 Az

(25,5R,13aS)-N-((R)-1-(4-ZF 229 d) ol & )-8-3| =5 A]-7,9-11 5 4-2,3,4,5,7,9,13,13a-FE}S| =2 -2, 5-H]
Elev 221,214,519 24 =[2,1-b][1, 3] SAMA A-10-7t2 5 2olm]= 9 2 (2R,5S, 13aR)-N-((R)-1-(4-ZF
S a2 d)oe)-8-3] =EA]-7,9-1]24-2,3,4,5,7,9,13,13a-S eS| =22 S5-Fleb e g E[1',2' 14,519 2k A =
[2,1-b][1,3] SAA|A-10-7} 2 E-2~o}m] = 10
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[0340]
[0341]

[0342]

[0343]
[0344]

[0345]

[0346]
[0347]

[0348]

[0349]

[0350]
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H
(:'\’/\N

‘” \fr\AO

-~ T o HOLOH
o il 2 9
N/i‘ OH /\QL\ /\O\ - NS }\N" |
0. X § H
-~ ) RONGPNy /L /\K/"
, Ny O F
\;[)f m/ 14 T/\ o .

o Q.
Y ~ 8B

4

F

o
H
I~ :
\/\v"\\r /A“\w M\F/,\rg‘lﬁﬁ/kt“;/ i
[, N &\ L N Ay A, ¢
2

i:} e A& g 19

1-(2,2-tH EA ol &) -5-F FA]-6- (W F A FF 2 R ) -4-5 41, 4-T] 3 E2 9] g d-3-7t 2544 (1-A, 0.500 g,
1.59 mmol)& oMHMEUEZH (6 nL) Fo AEAZ]aL, N N-yoliaX=zHofeo}lyl (DIPEA) (0.550 mL, 3.17
mol), (R)-1-(4-ZF ¢ 27| d)o e}l (0.242 mg, 1.74 mmol) 2 HATU (0.661 g, 1.74 mmol)= ﬂﬂé}%it‘r.

HJ% EFES 247 Bt wwkstar, oE ofAH|o|Et & Afolo FEulsilti. f7] & sk, HCL (10%
FA4), THMIEF (M FA) oz AHsta, FAUER oM AxA7|a, s, sF5AA = ( )= uﬂE]
1-(2,2-tH EA| o &)-5-(1-(4-ZF 2 2 Hd) &7}l 2nl 2 Y )-3-H]| EA]-4-2 i 1,4-t3 =292 d-2-7}2
HolEE 53150, ol F5 wAe GA| flo] A&33itt:

LCI\/’ES—ES}F (7?1//2): [:\’iTEiJ ﬂ]ﬂ‘i] . C*_,UHQ(,FNQO’/I 43717,}éé‘i] t437.1.
A 2

R)-vE 1-(2,2-gmEA A E)-5-(1-(4-ZF 2. 2o D) D728 D) -3-1 F A -4-8 4-1,4-1 5| = 2] 2| I -2-
Ft2EAHO|ES oMEYEL (5.7 mL) 2 oFAEA (0.6 nL) Tl #EAIZ]a, wg &£FE4F (0.031 L,
0.477 mmol) 2.2 AHg3ssict. ZFEES vE T, 75CE 7tgssivt. AR §, £FES YA, §
& Al A §lo] AMEEFRlTH:

LOMS-EST (ma): [M+HT AR, CroHpaFNO7 409,14, 2221 400.0.

w7 3

R)-AE 1-(2,2-13 =F A" )-5-(1-(4-ZF 225 ) D7} 2R R A )-3-H| F A -4-F -1, 4-T] 3| =2 9] 2] T -
2-Ft2E Aol E (WA 225 E e % EFE 3.6 nl, 0.8 mol)E oIAEVED (3.6 mL)&E 3]A&taL, A]~-3-
ol A E2 S, HCl & (0.219 g, 1.6 mmol) ¥ ©AFZE (0.276 g, 2.0 mmol) o2 A, E3E
S v uhar, 90@; 7tttk 208 &, Wb EFES WAAYA, YUEFEE g HCL (0.2 M 4D
Aol Eujssitt. BEsta, 74 T& HEREMaoR A FEUT. FS f7] T AT of
AEUEHR A sta, GAUEF oA dxA71a, ofdslil, sFAZ.

lil ol
e to

AFES oMAEUEY (4 nl) Fol dEgA7z, BEusintadd (0.177 g) o2 Agsde. EFES vp)
5 9, 50C=E 7FEsTh. 108§, vhe ERES WA, gEE2d e ACL (0.2 M F4) AFeldl
Halsicitt. & ®EEtn, 4 T2 YUFREdues oA FEIA. % {7 T2 FIYEF A
Al Ax:A7|3L, A Fteka z = o &k :DCM)
o

AFES ek A gelM Edls) azekEoes) (0-8h
Aol 2

FoES 7|29 AD-HE AFRStE 7] HPLCO] & &N o =z A 100% NEtL= Egste FTE 9 9 108 A
SRl AANH o7 TR 2 S5
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[0351]

[0352]

[0353]

[0354]
[0355]
[0356]

[0357]

[0358]

[0359]
[0360]

[0361]
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32 99 A LONS-ESI (m/z): [MHH] AIAFA], CollosfNoOs: 428.16; 2232 428.1. 7] HPLC A5 A7
= 10.177% (712 AD-H, 150 x 4.6 mm, 1 mL/% EtOH).

'H-NMR (400 MHz, DMSO-dy) &
1245 (s, 1H), 1045 (d, J = 7.7 Hz, 1H), 8.40 (s, 1H), 7.37 (dd, J = 8.6, 5.6 Hz, 2H),
715 (t, J = 8.9 Hz, 2H), 5.44 (dd, 7 = 9.5, 4.2 Hz, 1H), 5.17 - 5.04 (m, 2H), 473 —4.62
(m, TH), 4.59 (s, 1H), 4.00 (dd, .7 = 12.7, 9.5 Hz, 1H), 1.93 (s, 4H), 1.83(d, /= 11.8 Hz,
1H), 156 (dt, J= 12.1, 3.4 Hz, 1H), 1.44 (d, J = 6.9 Hz, 3H).

St 109] 7 LONS-EST (m/z): [M+H]" Z1213] CoHoFNoOs: 428.16; A= 428.1. 712 HPLC A7 A7+

o
= 14.0613% (712 AD-H, 150 x 4.6 mm, 1 mL/% EtOH).
TH-NMR (400 MHz, DMSO-dg) 6
12.44 (s, 1H), 10.46 (d, J = 7.8 Hz, 1H), 8.41 (s, 1H), 7.37 (dd, J = 8.6, 5.6 Hz, 2H),
715 {1, J =89 Hz, 2H), 5.42 (dd, J = 9.6, 4.1 Hz, 1H), 5.18 — 5.02 {m, 2H), 4.67 (dd. J
= 12.8, 4.2 Hz, 1H), 4.59 (s, 11), 4.02 ¢dd, J = 12.7, 9.6 Hz, 1H), 1.93 (s, 41, 1.83 (4,
J=12.0 He, TH), 157 (6, J = 13.0, 3.5 Hz, 1H), 1.44 (d, J = 6.9 Hz, 3H).

A Al 11
ke 119 Alx

(25,5R,13aS)-N-((R)-1-(2,4-t ZF Q. =3 d ) ol & )-8-3| =& A]-7,9-t] % 2-2,3,4,5,7,9,13, 13a-FE}S| = 2~
2,5-MEb v =[1',2" 4,519 2A =[2,1-b] [1,3] ZAA T-10-FI 2 & 2oln] =

N O = :::
H H
N3 u/“\v’ﬂ\r\s RV
\VJN%/\\ L
A\ \;]MO “F
o OH

s

i1
O, xlj
SN A .

( j\ o 1 50 SR TP Wl 2 MO o L
g : i : i :
BoG o 20 N O R O
AN ok & PN O A, H PN
1 L o AL

h ~ [s S} s 3o}
t-A N44ea ™~ 418
@A 3 . '/O\?/\N/%i/j{\ﬁM\@
----------------------- s S i H i
NS NG AR A NPT
or A\ TH\ Y o F
A G CH
L7 it
NH,

1-(2,2- W EA ol &) -5- W A -6-(H EA 72 R ) -4-F A4-1,4-T] 5| = 29 2| -3-7 2 5404 (1-A, 0.315 g,
1.00 mmol)& oFHNEUEZ (4 mL) Fo] A7), NN-tlo]iaZzZoelolwl (DIPEA) (0.348 mL, 2.00
mnol), (R)-1-(2,4-t)ZF e =dd)oletelwl HCl & (0.213 mg, 1.10 mmol) = HATU (0.418 g, 1.10 mmol)&
st WE EEES A7 b wwksla, fEFR ek} HCL (10% $°4) Abelol EEiskalth. 7]
5% BEstn, THHYER (I F4)o2 Msta, A ER AollA 1nxA7|a, dq7sta, sFAA *

(R)-"g  5-(1-(2,4-"&EF2dAd)d a7t 2u R d)-1-(2, 2-t i A o ') -3- W] F A|-4-F 21 4-T] 3| = 2 9] g

_63_



[0362]
[0363]

[0364]

[0365]
[0366]

[0367]

[0368]
[0369]

[0370]

[0371]

[0372]
[0373]
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d-2-7t2R o] ES 58911, ©

il

F4 Aol Al glol Argeialt.
LCMS-EST (m/zy: [‘1\’1+H}+ AR, CoHosFalNoGH: 455,16, 2 5 X]: 4551,
A 2

(R)-UﬂE‘ 5-(1-(2,4-tZEF 2o ) g 728t R U )-1-(2, 2-T W A o | ) -3-W| T A -4-2 2-1 4-T] S| = 2. 9]

d-2-7FE 5 EE oMHMEHE™ (3.6 mL) B oFAEAY (0.4 nl) Tl #EAZ]AL, wig &E4E (0.020 m
e Aesigltt. Edes vie =i, 75CE ZFEEiY. 1643 5, = e WA, 5 o
Al AA Lol A&kt

LOMS-ESI (m/z): [MHH] AR, Cioly FoN,O7: 427.13; 05 %) 427.1.
%A 3

(R)-"8 5-(1-(2,4-0ZF e 23 d) o d7l2nt R )-1-(2,2-1] 5] =E ] o & )-3-1| ZA|-4-2 21 4-T] 5| =2 3]
u-2-7t2 B Aol E (dA 285 EHe % &9 Ayl g 0.5 mol)E oAEYEZ (2.5 mL)&E 3|48}t

i, (18,3R)-3-obw e A F R A (0.110 g, 1.09 mmol) 2 ¥HIZAE (0.069 g, 0.50 mmol) o2 A e]atolt).
EFES vPIE A, 90CE JhdSgleh. 158 F, uhe E9ES WA, HERsadise (0.184 ¢)
S A7kt g ERES S50TE Stk 108 F, £¥ES WAL, Frhe] BEusiiad+
PR (0.184 g) oz ATt W EREL 50T AZtDstn, 108 F wwagit. QA F, &
F=s UIFE2vE 1CL (0.2 M 549) Atelel Fulsisith.  S& w@sta, 74 o5& HIE2vde= o
Al FESE. R 7 TS MUEF Bl AxAT A& HPLC A Al

1. :
H
2
_E
_OrL
H
off
Ho
>
=
o

(30-60% oFMEUEZR: &, 0.1% TFA)E 54 33E 11S F53300.

LOCMS-ESTT (n/z) [MHHT AR, CpHanFoNaOs: 446.15;
AZA:446.1. "H-NMR (400 MHz, DMSO-d,) § 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, {H),
544 (dd, J= 9.8, 4.2 Hz, 1H), 5.28 (p, /= 7.3, 6.8 Hz, 1H), 5.09 (s, 1H), 4.66 (dd, J =
13.2, 4.3 Hz, 1H), 4.59 (s, 1H), 3.99 (dd, J = 13.1, 9.6 Hz, 1H), 1.93 (s, 4H), 1.83 (d. ./
= 12.4 Hz, TH), 1.56 {dt, J = 12.5, 2.9 Hz, 1H), 145 {d, J = 6.9 Hz, 3H).

A Al 12
ShstE 129 A=

(2R,55,13aR)-N-((R)-1-(2,4-t ZF Q. =3 d ) ol & )-8-3| =& A]-7,9-t] % 2-2,3,4,5,7,9,13, 13a-FEFS| = 2~
2,5-MEb=d 2 =[1',2" 4,519 2A =[2,1-b] [1, 3] ZAHA A -10-FI 2 2oln] =

H o] z F
’D\?’/\N/\ kﬁAﬂ/\
g’N\n)\\\( o F g

O OH

3E 128 FFE 113 A w2l o R (1S,3R)-3-olr Al Z 2 HEL Al (1R,39)-3-ol1| A F2HAESS
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[0374]
[0375]
[0376]

[0377]

[0378]
[0379]

[0380]
[0381]

[0382]

[0383]

[0384]
[0385]

(400 MHz, DMSO-de) 3 12,43 (s, 1H), 10.52 (d, /=

SIS31 10-2015-0096504

H-NMR

8.2 Hz, 1H), 838 (s, 1H), 7.39 (q.

J= 8.4 Hz, 1H), 7.28 = 7.12 (s, 1H), 7.11 — 6.97 (m, 1H), 5.41 (dd, J =
= 13.1, 3.8 Hz, 1H), 4.58 (s, 1),

1H), 5.35 — S.20 (m, 1H), 5.08 (s, 1H), 4.65 {dd, J
401 (dd, J=12.8, 9.5 Hz, 1H), 1.92 (s, 4FD), 1.83(d, J=11.5
IHy, 144 (d, J = 69 Hz, 3H) LOMS-EST (m/a):
ConHppFaNaOs: 446,15, A2 X :1446.1.

A Al 13

35 139 A%

(2S,5R,13a8)-N-(($)-1-(2,4-t] =
2,5-WEb e E[1',2":4,5] 9] ehA| =

~

t T
?;[/O\E’/\N/\ KNJ\@
Ny \ <o

aaaa

O OH
i3

shetE 13& setE 119 fARSE HAle=® (R)-1-(2,4-H &

d)ollgholl S ARESta ©x] T Fiteo] BawisielauE (0.184 g)&

DMSO-ds) 8 12,44 (s, 1H), 10.53 (d, /= 7.8 Hz, 1H), 8.39 (s, IH),
7.14 (m, 1H), 7.05 (1, /= 9.1 Hz, 1H), 5.42 (dd, J =

1H), 7.32 -

Hz, 1H), 1.61 -
[M+HT A=A,

7225 d)el ehobrl
ALgaed Alza .

10.9, 4.0 Hz,

1.5 {m,

Fo2Hd)d)-8-3| =2 A|-7,9-1] 2 2-2 3.4,5,7,9,13,13a-2 E} 5| ==
[2,1-b][1,3] A} A A-10-7} 2 & »~ofn| =

Al (9)-1-(2,4-t|ZF o =2

£

TH-NMR (400 MHz,

739 (g, J= 8.5 Hz,
9.5, 4.2 Hz, 1H), 5.29

(p, J= 6.9 Hz, 1H), 5.09 (s, 1H), 4.65 (dd, J= 12.9, 4.3 Hz, 1H), 4.59 (s, 1H), 4.02 (dd,
611,52 (m, 1H), 1.44

J=12.6,9.8 Hz, 1H), 1.92 (s, 4H), 1.83(d,./ = 12.1 Hz, [H), |

(d, J = 6.9 Hz, 3H)., LCMS-EST (/) [M+H] ARER), ConHpFaNsOs: 446.15;

A5A]:446.2.
AN 14
shghe 149] A=

(2R, 5S,13aR)-N-((S)-1-(2,4-t) &
2,5-WEt T2 (1,2 :4,5] 9] g} x|

e N\wj/i
S,

o] O
14
e 142 3FEE 117 FAH e (R)- el

-(2,4-
D)oleketrl S ARg-atar (1S,3R)-3- O}H]i 122 {E% Al
ATk
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23d) el g}yl

Fozdd)dd)-8-3| ==A]-7,9-1]2%-2,3,4,5,7,9,13,13a-S B} S| =2 -
2,1-b][1, 3] AAA-10-7h 2 2 0pu] =

g4 (9)-1-(2,4-T] EF 2.2

R,SS)—S—O}UIiA]:&EJﬂ %% Abgete] A3t



[0386]
[0387]
[0388]

[0389]

[0390]

[0391]
[0392]

[0393]

[0394]
[0395]

[0396]

SIS31 10-2015-0096504

TH-NMR (400 MHz, DMSO-de) 8 12.46 (s, 1H), 10.53 {d, J = 7.6 Hz, 1H), 838 (s,
TH}, 7.39 (q, J = 8.6 Hz, 1H), 7.28 - 7.14 {m, [H), 7.05 {t, J = 8.5 Hz, 1H), 5.44 (dd. J
= 9.8, 3.8 Hz, 1H), 5.28 (p, J = 8.0 Hz, 1H), 5.09 (s, 1H), 4.66 (dd, J = 12.9, 4.0 Hz,
1H), 4.59 (s, 1H), 3.99 (dd, J = 12.5, 9.6 Hz, [H), 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/2):
[MAH] AR, CpHpnFoNaOs: 446.15; 2220 446.1.

A 15
3at& 159 A%

(2S,5R,13aS)-N-(4-ZF 2 2l )-8-3| =FA|-7,9-1]=4-2,3,4,5,7,9,13,13a-ZE}FS| = 2-2 , 5-HE} = 9] E] =
[1',2":4,5]9 A x=[2,1-b][1,3] SAIA A-10-7} 2 B »o}n| =

o
H i
CY\N X "/L\N/\\r@
& H i
Ao NS0 2
O OH

i5
I
'fGTO o
f HO .OH
i i Q
~ ’J\DH @A 1 \[ @A 2 23 /\/L
[ N N N — -2 NS OH L/
O AN A o L L . YJ\A
O O - 7o
c O
1A ™ 45A 15-8
y o)
a4 3 \“C:\%/\N/\ N A
-------------------- 20 & : i H
\ o N\( x; e} ~F ~
e }
Q  OH
WA 1

OPMEYEZ (36 nl) B oFEA (4 mL) Foll @A 1-(2,2-U W EA o ) -5-HFA-6-(H EA| 72 R )-
4-22o-1 4-T)F =29 Y P-3-7} =2 244 (1-A, 3.15 g, 10.0 mmol)S ®E EFEAF (0.195 nL)o®
Agagtt. EFEL B5CE GEg. AR ¥, 2 EFES W73, -10TlA 39 B9 Busksl
o x EFES 75T 247 B9 Avdstn, W7 w s‘z Aol Gl glel AHgskalTh,

)

J\-}‘ fhlo

LCMS-ESE Grz)y: [MHHT AR, CiolyFoNO7: 288.07, 25X :288.1.

A 2

% 1-(2,2-H 3 EF Ao &) -5 FA-6-(H EA| 7F 2R H ) -4~ -1 4-T] 3| EE2 9 Y U-3-7t 2R A4 (WA 125

B %2 £dE9 16.8 mL, W 4 mmol)S (1S,3R)-3-olv| A 23S (0.809 g, 8 mmol)F} g3}aL, oA

EUEZ (16.8 nl)E 3|Asta, e24F (0.553 g, 4 mwol)e2 Astdt. Wk EFdES 85TE

7kastal, 16w wQF wRkelal, 9 SE2 WAATIL, F7E 16A17F ¢ ugkekgitk. HCL (50 mL, 0.2M
&

FAE AR, FUe A gog UZzzdues 33 REaUt. @@ 47105 FAUEE AoA
RomiE FANA BH F

=
AxA71aL, ofststal, 24 aA7 $HFAZY. o] = EdS HER=dw/
2B 5
XN

Al 15-BE | o]%
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SIS31 10-2015-0096504

TH-NMR (400 MHz, DMSO-
dey 8 8.72 (s, 1H), 5.42 (dd, J = 9.6, 4.1 Hz, 1H), 5.09 (s, 1H), 4.72 (dd, /= 13.0, 3.7
Hz, 1H), 4.57 (s, 1H), 4.09 {dd, /= 12.5, 9.6 Hz, 1H), 3.83 (s, 3H), 1.92 (5, 3H), 1.78
(m, 2H}, 1.62 — 1.47 (m, 1H). LCMS-ESE Onf): [M+H]T ARA, CsHipnNOs:
32114543212,

[0397]
[0398] %A 3
[0399] kA 15-B (0.040 g, 0.125 mmol) B (4-FFL =z d)viddoldl (0.017 g, 0.137 mmol)& oFHIEUEHR (1
mL) Foll @EA7Ia, NN-t]ol @ o golyl (DIPEA) (0.033 mL, 0.187 mmol) %! HATU (0.052 g, 0.137
mmol) = A E]atglet. 30 FeF wwkgk §, Wb eSS BEwshuladld (0.046 g, 0.25 mol) o2 A28}
I, 50CE shdstatt. 10w F, vke EREE W$AATIAL, HCL (2 Lk, 108 )R Asdt. B8R F,
ARAEE oysta, HCL (100 $4) 2 =2 AFsAd. AAEe] AAE HPLC Al (20-65%
SMHNEUEZ:E, 0.1% TFAZ 54 39E 155 F535A40).
TH-NMR (400 MHz, DMSO-d;) § 12.44
(s, 1H), 10.36 {1, J = 6.0 Hz, 1H), 8.46 (s, 1H), 7.37 — 7.28 (m, 2H), 7.19 - 7.09 (m,
2H), 5.43 (dd, J = 9.6, 4.0 Hz, 1H), 5.08 (s, 1H), 4.68 (dd, J= 12.8, 4.1 Hz, 1H), 4.59
(s, TH), 4.58 — 4.42 (r, 3H), 4.02 (dd, J = 12.7, 9.6 Hz, 1H), 1.92 (s, 5H}, 1.83 (d, J =
12.2 Hz, 1H), 1.56 (dt, J = 12.0, 3.4 Hz, IFD. LCMS-ESI' (m/z): [M+H] A2=,
S H FINGOs: 414,15, 45 ). 2.
[0400] CoHaFNGO5: 414,15, 5 2): 414
[0401] A A 16
[0402] 312 169 A%
[0403] (2S,5R,13aS)-N-(2,3-H &F L 2 & )-8-8| =5 A]-7,9-1]54-2,3,4,5,7,9,13,13a-S B} 3| = 2-2, 5-v B 9] 2]
T[1',2':4, 5] A% [2,1-b][1,3] SAIA F-10-7F 2 H 20lH| =
e \3/’\ /\ J\
‘\3}/“
[0404] 16
[0405] s 165 3FE 159 FAE WAoR (EFeRA)MEelrl tial (2,3-tEF Y)Wl g AL
&3] Azt
'H-NMR
(400 Mz, DMSO-ds) 8 12.46 (s, 1H), 1041 (1, J = 6.1 Hz, 1H), 8.45 (s, [H), 743 -
7.25 {m, 1H), 7.25 — 7.05 (m, 2H), 5.44 (dd, /= 9.5, 3.9 Hz, 1H), 5.09 (s, 1H), 4.68 (dd,
7= 12.8,4.0 Hz, 1H), 4.65 — 4.53 (m, 3H), 4.02 (dd, /= 12.7, 9.8 Hz, 1H), 3.56 (s, 1H),
1.93 (s, 4H), 1.83 (d, /= 11.9 Hz, 1H), 1.57 (dt, J = 11.5, 3.0 Hz, 1H). LCMS-ESI’
[0406] (rﬂ 73 E\i }} AR, CorHpoFaN:{(s: 432,14, 2 A=X): 4322,
[0407] AN 17
[0408] SheHE 179] Alx
[0409] (2S,5R,13aS)-N-(4-F 2 2-2-ZF 2 292 )-8-3| == A]-7,9-1] $4-2,3,4,5,7,9,13, 132~ E} 8| = 2-2 5-1| E}

P =(1",2" 4,519 2 A =[2,1-b][1, 3] A A R-10-7} 2 & 2ofn| =
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[0410]

[0411]

[0412]
[0413]
[0414]

[0415]

[0416]
[0417]

[0418]
[0419]
[0420]

[0421]

o F
0.2 I
P z N RNV e \Nf o
A\ \N(\ :\1 : E)\
oy o F e
o OH
17

SIS31 10-2015-0096504

e 172 3E 159 fARE e (2RI T il (-FRE-2-EF o R d) gl
<

of Azt

H-

NMR (400 MHz, DMSO-ds) 8 12.46 (s, 1H), 10.45 ~ 10.29 (m, 1H), 8.44 (s, 1H), 7.42
(dd, J=10.0, 2.0 Hz, 1H), 7.33 (t, /= 8.1 Hz, 1H), 7.26 (dd, /= 8.4, 1.8 Hz, 1H), 5.50
~5.38 (m, 1H), 5.09 (s, 1H), 4.68 (dd, J = 13.0, 4.0 Hz, 1H), 4.59 (s, 1H), 4.54 (m, 2H),
402 (dd, J = 12.8, 9.7 Hz, 1H), 1.93 (s, 4HD), 1.83 (d, 7= 12.0 Hz, 1H), 1.57 (dt, J =
11.9, 3.4 Hz, 1H). LOMS-EST (m/2): [M+H] AR, CoiFoCIFN:Os: 448.11;

ASFX): 4482
AAd 18

33E 189 A%

(25,5R,13aS)-N-(3,4-T) EF 2. 2l A )-8-3| =EA|-7,9-T] £4-2,3,4,5,7,9,13,13a-SE} 3| E2-2, 5-H E} =9 ]

E[1',2":4,5]9 A =[2,1-b][1, 3] A A A-10-F} 2 &5 2= 0ln| =

H !
[Q/ /\N/\\‘i\N [\ F
H
N A .
\\ i \a E») 5
O OH
i8

S4E 182 SE 159 FARE PHOR (-EFLEAW)Mgoln

&3] Alzskint.

Al (3,4-tEFe2dd)veto}ul S A}

TH-NMR

(400 MHz, DMSO-ds) 3 12.46 (s, 1H), 10.51 — 10.27 (m, 1H), 846 (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 — 444 (m, 2H), 4.02 (dd, ./ = 12.6, 9.8 Hz, 1H), 1.93 (s, 4H),
1.83 (d,J = 12.0 Hz, 1H), 1.57 (dt, J = 12.0, 3.4 Hz, 1H). LCMS-EST’ (m/z): [M+H]

A=), CoiHagFaN3Os: 4 %214/&%5(] 14322,

A ATl 19

BE 199 A%

(1R,58)-N-(2,4-T)ZF 5 2l A )-8-3| =2 A|-7 9-T] L 4-2,3,4,5,7,9,13,13a-SE}8| =21, 5-w g} o) 2| [ 1",

2":4,5]9 2k [ 1,2-a] [1,3] T o b A A -10- 7k 2 2opm] =
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[0422]

[0423]
[0424]

[0425]

[0426]
[0427]
[0428]

[0429]

[0430]

[0431]
[0432]

[0433]

SIS31 10-2015-0096504

O F
3 OH
ig
M
HO\/&H o [ b ~
g N E \/‘»Nn,z e & 'W\ e \L \(1
Y, e Y SR e S
e ‘r’ o “ ” Qi w(J\r e
RN 194 O 19
1-’C
a9 122
HE 5-(2,4-tZF 2 dslEnnd)-1-(2,2-1 ] EA ") -3-H| FA-4-F4-1,4-U 3| =29 g U -2-7} 25
2 EﬂolE (1-C, 97.5 mg, 0.236 mmol)ZE oMMEUEZ (1.9 mL), oFELF (0.1 mL), EHAF L% (145 mg, 1.05

mol), = (S)-FHgd-3-0}7] v =2 F2dol= (82 mg, 0.472 mmol) 2 Agstdct. ¥
; 90(31 Zhdatgith. 60w ¥, W EFES WAL, A5 tEEREuE Alold] Fujsgitt. FA

al T §, WS

e "dERaduoer 33 FEshal, e f7] S #@ska, MgS0, delA AxAl7laL, o#siar,
FE2AZAT. 2 AES oHNEYUED (2 al) 24 faA7]|, BEUslalaug (89.1 mg, 0.48 mmol)E
7}3]

Foth, EIELS ALEsta, 50CE 7pdelglth. 908 ) uhe EIES 0.2 HCL(SFA) ~5 L= AA s
002 ZA3a, A= FAstar, DML E 33] F=31% Y. HPLC AA| (eFHEYEH: &, 0.1%

TH-NMR (400 MHz, 22232 -d)3 1043 (4, J= 5.9 Hz, 1H), 8.43 (s,
1H), 7.39 - 7.30 (m, 1H), 6.81 {q, = 8.1 Hz, 2H), 489 (dd, ] = 11.6, 3.8 Hz, 1H), 4.69
(s, 1H), 4.64 (d, ] = 5.8 Hz, 2H), 4.26 (dd, } = 12.6, 3.8 Hz, 1H), 3.91 (¢, I = 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), 181 -
1.70 (m, 1H). LCMS-EST (m/z): [M+H]" AR, CpHypoFoNy Oy 431.15; ASX
431.2.
Ao 20
315 209 Az

(1S,5R)-N-(2,4-t] =29 & ¥l & )-8-3] EZA]-7,9-T] £ 4-2 3,4,5,7,9,13,13a-2E3| = 2-1, 5-W el =T g =1,
2':4, 519 A =[1,2-al[1,3]t] o} A A-10-7} 2 & ~olu| =

@;Qﬁ

pi
H
PR
HOW_OH {

\L V/L\ NH ZH\, i
Ny \(' N N’\/\ s/\ Ny f\ ’§
SO0 ""“‘m Al

/ Y P
':\A o, 20 o nH 20
>
oA 122

e 5-(2,4-HEF 272 d)-1-(2,2-T 3 =S5 Ao ') -3-W| H A -4-5 21, 4-T 3| =2 v g H-2-7t 2 55



[0434]
[0435]
[0436]

[0437]

[0438]

[0439]
[0440]

[0441]

SIIS31 10-2015-0096504

Aeo]E (1-C, 103.3 mg, 0.25 mmol)E oMHEYE™ (1.9 mL), oFAEAF (0.1 ml), ®FEHE (159.8 mg
1.16 mmol), ¥ (R)-F g d-3-o}ql ts=ZFZeFe]= (90 mg, 0.52 mmol)Z A8t  Hk&

Ugska, 90CE 7FEsity. 408 §, vhg EFES WAAN7I, 49 TSRk Alolo] st
4 s gEEaEdgoed 33 FEska, ¥k {7 S Fehar, NgSo, AdelA dxA7Ia, qHsta, w5

AR, = AYES SMHEYUEL (2 al) Fol &alA17]3, B293b0l2v4 (96.5 mg, 0.52 mmol)S 7}k
Art. EFES AWEstz, 50CE 7Fgstgdrr. 808 3, wkS EIFES 0.2M HCL (F4)) ~5 mL= AAshar,
pHE ~108 %A1, dF=2 3Aela, DIMeRE 33 FZ89ck. HPLC BA (HHEYVEL:E, 0.1% TFA)=

"H-NMR (400 MHz, DMSO-ds) 8 10.35 (t, J = 6.0 Hz, 1H), $.48 (s,
1H), 7.45 - 7.33 (m, 1H), 7.29 — 7.18 (m, 1H), 7.05 (td, J = 8.5, 2.4 Hz, 1H), 5.06 (dd, J
=114, 3.5 Hz, 1H), 4.56 — 447 (m, 3H), 4.44 (s, 1H), 4.05 (t, J = 11.8 Hz, 1H), 3.07 -
2.89 {m, 4H), 1.85 — 1.73 {m, 3H), 1.54 — 1.46 (m, 1H). LCMS-ESI’ (m/z): [M+H]
AR, CoiHpoFNOy: 431,15, 25 %1431 2.

A Al 21
ShstE 219 A=

(25,5R,13aS)-N-((S)-1-(4-FF .29 d) ol & )-8-3| =FA]-7,9-t] $4-2,3,4,5,7,9,13, 13a-FEF3| =2-2,5-1]
Bl 21,214,519 84 %[2,1-b][1,3] A A A-10-F} 2 E 2 o}n] =

! ¥ H
MgBr. b
LN, e o\"A D TA"‘\L L
A PN \,N \ N L
¢ o

~ %5 sum O OH g

(S)-mlEd 1-(2,2-t3| = Ao &) -5-(1-(4-ZF 2 2y ) &7 2 R U)-3-H A 4-& 41, 4-U) 3| = 2 ¥ 2] -
2-7t2E Ao E (21-A, 1 nmL, 19:1 olAIEUEZ ol EA F 0.23 N £, AAqo 9=2%E [R)-dd 1-
(2,2-t3| =F Ao 9)-5-(1-(4-EF 2 A )l D7 2 u ) -3-H B A -4-& &-1,4-1] S| =2 T 2| -2-7} 2 5.4
golE 9-Adll Wt (R)-1-(4-FFLzdd)odoldl thal (S)-1-(4-FF2H ) eoldl s Agste] Ax4)

= (1S,3R)-3-olv = A Z 2 3ES (62 mg, 0.61 mmol) % ©AFZE (34 mg, 0.25 mmol)C 2 X3}t wWHS
ERES EEska, 0TCE 7t 608 ¥, W EFES WAL, Ak dERRAE Aol &
etk A A HEREdTeR 33 FEetal, I A7l & Fehar, NgSo, AolA AxAzaL, ot
3, sFAATY. = APES oMHEUEZ (2al) Tl A7, BERstetavls (74 mg, 0.4 mol)<
ket E¥ws AEEsta, 50TE shdEgith. 1008 F, wbe E¥ES 0.2M HCl (A)E
sk, 942 slAskar, DAMSZ 33 FE383Ih. HPLC 4A (PAEYEZL:E, 0.1% TFHE 35HE 21S
F58H.
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[0442]
[0443]
[0444]

[0445]

[0446]

[0447]
[0448]

[0449]

[0450]
[0451]
[0452]

[0453]

SIS31 10-2015-0096504

YH-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, ] = 8.6, 5.5 Hz, 2H), 7.14 (1, ] = 8.9 Hz, 2H), 5.42
(dd, J=9.6, 4.2 Hz, 1H), 5.15 — 5.04 (m, 2H), 4.72 — 4.55 (m, 2H), 4.02 (dd, J = 12.7,
9.7 Hz, 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, I = 6.9 Hz, 3H). LCMS-ESI" (/) IM+H] A%, CouHpFNOs:
42816, A5 %):428.1.

A Al 22

3ok 229 A=

(2R,5S,13aR)-N-((S)-1-(4-FF .23 d) ol & )-8-3| =FA]-7,9-t1 $4-2,3,4,5,7,9,13, 13a-FE}F3| =2-2,5-1]
Bl 21,214,519 84 %[2,1-b][1,3] A A A-10-F} 2 E- 2 o}H] =

chooia,

¢ OH
22
OH
HO._OH
1S ST . N
MgB:
JOQRD Ty ChoO O
OY ¥ NN \\‘}/N\H/KT \O'H ~F N ey ‘o” ‘\’//’\r
O O 0 O OH
~ . 22
A 22-A
aA 12

(9)-E 1-(2,2-13 =F A" )-5-(1-(4-ZF 225 ) D7} 2R A )-3-H| F A -4-F -1, 4-T] 3| =2 9] 2] T -
2-FFE2EA Y olE (21-A, 1 mL, 19:1 ofAIEYEH oA EAF Z 0.23 M 8M)E (1R,3S9)-3-0}v] A S Z3NEFS-
(52 mg, 0.51 mmol) % EMIZHF (31 mg, 0.22 mmol)CE AP, wke 2SS AR, 90CE 714

R

AT 60 ¥, WS EF=S WAL, Aok dEEREdE Ateldl Eufsiditt. A 4E HEREA
gow 33 FEekal, @ f7] A4S kL, MgS0y delld AxA7]a, ossta, wHARE. = AHEE

L

HE

oMHNEYEZ (2 ml) Foll &3fA71ar, BERsvladE (91 mg, 0.49 mmol)S H7bspglch. E9ES ALE
stal, 50TC= 7kdsigleh. 100 F, v &3ES 0.2M HCl(4) = A st g 3
8 FFsith. WPLC AAl (CHIEYE-: &, 0.1% TFA R 3tet= 228 59}

"H-NMR (400 MHz, DMSO-ds} 3 12.44 (br s, 1H), 1045 (d, =77
Hz, 1H), 8.39 (s, 1H), 7.36 (dd, J = 8.5, 5.6 Hz, 2H), 7.14 (t, ] = 8.9 Hz, 2H), 5.43 (dd,
= 9.6, 4.0 He, 1H), 5.15 = 5.06 (m, 2H), 4.66 (dd, J = 12.8, 3.9 Hz, 1H), 4.58 (s, 1H),
3.99 (dd, J = 12.6, 9.5 Hz, 1H), 1.93 (s, 4H), 1.82(d, J = 12.0 Hz, 1H), 1.56 (dt, I =
12.0, 3.0 Hz, 1H), 1.44 (d, J = 6.9 Hz, 3H). LCMS-ESI (m/z): [M+H] A%,
CpHpFNaOs: 428.16; A5 :428.1.

AAd 23
shghe 239 A=

(2S,5R,13aS)-N-(2-ZF 2 2wl @ )-8-3| = FA]-7,9-1]&%-2,3,4,5,7,9,13,13a-ZE}3| =22, 5-W B} = v] & =
[1',2':4,5]9 X x=[2,1-b][1,3] &AA B-10-7+ 2 5 20w =
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H el
. O\‘-%/\N/‘\ jkN =! N
N q Mo
S i
Y OH
[0454] 23
J\ H;Né@ ] 0
f) X F PN
\ Y\)\;E o HA'U DIEA k\g/ r\ \,
o) S
© 9N isa ¢ J\ 238
H
3 (O NN
_____i\ti@!?ir_z__»_\( ~ D
\\,\VN I
[0455]
[0456] A 122
[0457] 15-B (41 mg, 0.13 mmol)E oMEYUEH (1 mL), (2-ZEFe=d#d)veobdl (17 mg, 0.14 mmol), HATU (67
mg, 0.18 mmol), @ N,N-t MJiﬂoﬂE‘o}ﬂ (DIPEA) (24 mg, O. 19 mol) 2= A, wHE E}ES
Ao A 1A17F FF watelal, BE2Rselavs (47 mg, 0.26 mmol S bt EFES dEsial, 50T
2 71489y, 60% B, Wk EFES 0.0M HCl (A)E AHSa, d52 dA5al, DONSR 33 3319
t}. HPLC AA (FAEYEZ:E 0.1% TFAE 3IgE 23S 5390,
-
NMR (400 MHz, Z22¥2-d) 8 10.42 (s, 1H), 8.34 (s, 1H), 7.36 (t, I = 7.9 Hz, 1H),
724 — 747 (o, TH), 7.12 ~ 6.97 (m, 2H), 5.40 — 532 {(m, 1H), 5.29 (1, J = 3.5 Hz, 1H),
4.67 (s, 3H), 4.28 — 4.20 (m, 1H), 4.06 —3.95 (ma, 1F), 2.20 — 1.96 (su, 4H), 1.95 - 1.84
(m, TH), 1.59 (dt, J = 124, 3.3 Hz, 1H). LCMS-ESI (m/2): [MHH] A2,
CoiHpFN:Os: 414,15, 02 2]: 4142,
[0458]
[0459] A A e 24
[0460] 3I3HE 249 A%
[0461] (2S,5R, 13aS)-N-(3,5-T) ZF 0. 2l 4 )-8-3| =2 A]-7,9-T] 2 2-2,3,4,5,7,9,13, 13a-2E} 8] =22 5-v|E} = 1] ]
Z=[1',2" 14,519 A =[2,1-b][1,3] SAIA| A-10-7} 2 & 2ol =
o
V\Y’/\N /u\ /\E/\j/
\ N0 \f
G OH g4 F
[0462]
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HQN/\Q,E
H IO

(° /\\X OH ( NS ﬁ/\l :\]/
N | HA‘U DIEA _

\”‘lfN-(TT,/\\\\T‘ O \\ - ‘n =

4

© N s oS 24a
o)
M Of;i N X i ARy F
9 o N N
\[/N i\ . t J
Wy © ;
O OH E
[0463] ?‘4
[0464] A1 22
[0465] 15-B (44 mg, 0.14 mmol)E olHNEYEH (1 nml), (3,5-yZF =¥ d)wetoldl (32 mg, 0.23 mmol), HATU
(54 mg, 0.14 mmol) 2 N N-tol Az g doll (37 mg, 0.29 mmol)S 2 A glstgdct. whs ZIES AL
ol 4 1A17F H¢F wurslar, B Evstel1dl4: (57 mg, 0.31 mmol)E H7FePtr. EIES WRS 50C=
7hdakdet. 60% F, whE EFES 0.2M HCl ()R AAska, AR sAMsta, DONSR 33 FE3T
HPLC AAl (oPAEUEZH:E 0.1% TFA)E 3HHE 245 F531QT.
H-
NMR (400 MHz, 222%2-d)§ 1039 (s, 1H), 8.42 (s, IH), 6.82 (d, ] = 7.9 Hz, 2H),
665 (t, =88 Hz, 1H), 538(d, J=7.7 Hz, 1H), 5.28 (s, 1H), 4.78 — 4.41 {(m, 3H), 4.32
{d, J = 12,1 Hz, 1H), 4.02 (, J = 10.9 Hz, 1H), 2.30 - 1.97 {m, 4H), 1.97 - 1.81 (m,
1H), 1.59 (d, } = 123 Hz, 1H). LOMS-ESI® (mz) [M+H]" A2,
o1 Hyols < 43214, A=) 4322,
[0466] szHmF,ﬂN}()_ 432 144 7‘] 432
[0467] A A4 25
[0468] ate 259 A%
[0469] (25,5R,13aS) N-(4-EF 2L 2-3-(EF EF L2 )Wl A )-8-3| =5 A]-7,9-11%4-2,3,4,5,7,9,13, 13a-FE} | =
29 5w BT g 21,2 14,59 @A = [2,1-b] [ 1,3] A4 W-10-7} 2 =2 ofm] =
O
NS N”\r[’\
S {H
NN NS0 F g
G OH CF
25
[0470]
‘O\H( N OH \;"\N’\
\ ,N\ﬂ/‘\/ . HATU DIEA \\[ l@ “&/\
W 70 i
C 0L 5.5 O O 25A CF,
o
ot A
MgBry \\“E,f Y/\?/I \ﬁ//\
\\/N\r(’\g ) “r
O OH CF,
25
[0471]
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[0472]

[0473]

[0474]
[0475]
[0476]

[0477]

[0478]

[0479]
[0480]

[0481]
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A1 22
15-B (43 mg, 0.13 mmol)E oFAMEYEZ (1 ml), (U-ZFO2-3-(EfZFoadd)dd)mgolvl (29 mg,
0.15 mmol), HATU (62 mg, 0.16 mmol), = N ,N-Tlo|AZ 2o}l (26 mg, 0.20 mmol) o2 A &sFFct. wF
S EHES Ao A7 Sot wuksln, BEUdEl g (62 mg, 0.34 mmol)S HUlEgic. E3ES 3
Bala, 50CE 7Fdstdth. 608 3, whg EFES 0.2M HCI(FA)E Adstn, g2 3Asta, DI 3
3] F&E3s3ch. HPLC AA (CMPAEYE™R:E, 0.1% TFAE 313E 255 5315t
1H-=

NMR (400 MHz, ZE22I8.d) 3 10.44 (s, 1H), 829 (s, 1H), 7.56 — 7.38 (m, 2H),

706 (t, J =92 Hz, 1H), 530 (dd, J = 9.3, 3.5 Hz, 1H), 5.21 (5, 1H), 4.65 — 4.45 (m,

3H), 421 (dd, Y= 12.8, 3.4 Hz, 1H), 3.95 (dd, } = 12.4, 9.7 Hz, 1H), 2.11 — 1.89 (m,

4F, 1.89 — 1.74 (m, 1H), 1.53 (dt, J = 12.4, 3.2 Hz, 1H). LOCMS-ESI" (ma): [M+HT

AR, CoHioFNOs: 482.14; A & 2]: 482 2.

A 26
sekE 269 A=

(25,5R,13aS)-N-(4-F 2 2-3-ZF 2 2wl 2)-8-3| =5 A]-7,9-t] % 2-2,3,4,5,7,9,13, 132~ E} 5| = =22, 5-1| E}
Y E[1,2":4,5]9 A =[2,1-b][1,3] SAMA A-10-7t 2 & 2o} =

H |D
H |
- ’O\i//\N R ]\N/ RS
o L\,N “ Hooll
\\n' O Cl
O OH F
286

[

HQN
O
o n
@[ J ://\N/\\\\\g/ OH k/\T’ /\L/j\
NN ND HATU DIEA
© 5N s O~ 268
B ”Q
,-G

A1 22

15-B (41 mg, 0.13 mmol)E oPAEUEZ (1 ml), U-FE2-3-ZFoz2dd)d o}l (40 mg, 0.25 mmol),

HATU (60 mg, 0.16 mmol), = N N-tjo]AZZHoEolrl (28 mg, 0.22 mmol) o2 AHEstsitt. Wb EFES
Ao A 1A17F B¢t wykelar, B Ewslel vl (48 mg, 0.26 mmol)S H7bstgith. EIFES PDHEa, 50T
: o2 33 FE5H3

2 7kgsgdny. 608 ¥, Wkg EIES 0.2M HCL (fA)E AAstar, g2 348k, DO
T}, HPLC AAl (FHEYEL:E, 0.1% TFAE 33E 268 53134t}
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[0482]
[0483]
[0484]

[0485]

[0486]

[0487]
[0488]

[0489]

[0490]
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Y
NMR (400 MHz, 2223 2-d) 5 1041 (s, 1H), 8.30 (s, 1H), 7.24 (1, ] = 6.1 Hz, 1H),
7.13 = 6.90 (m, 2H), 5.30 (dd, J = 9.1, 3.2 Hz, 1H), 5.22 (s, 1HD), 4.61 (s, 1H), 4.51 (s,
2H), 420 (d, ] =94 Hz, 1H), 3.95 (d, 3 = 12.0 Hz, TH), 2.11 ~ 1.90 (m, 4H), 1.90 -
176 (m, 1H), 1.53 (d, J = 12.2 Hz, 1H). LCMS-ESI’ (m/2): [M+H]' A2,
CoHoCIFN;Os: 448.11; 25 31 448 2.

shghe 279 A=
(25,5R)-N-(1-(2,4-HEF Q2 DA FEZ 2 I )-8-3| =5 A-7,9-1] $4-2,3,4,5,7,9,13, 13a-SE} 3| ==~
2,5-mlebmo) ) 2 [1",2" 14, 5] 9] 2hA = [2, 1-D] [1, 3] SARAI 8 -10- 7} 2 5 Zopm] =

gl%

27

27-A
HO._OH
T iL / (+§‘!Ou,\/‘/\7.\\NH2 (27‘{3)
MSOH NSNS @ L
MeCN, AcOH /Q\n/ . o F //,A\F KGO,
c O
™~ 27
o F O o F
{
O~ NN E = MuBr, ﬁ.’O\TAN/\/iLN
N N - .\\ H o oo O »‘R/M E\ H
Ao 0 F o Ny F
o o O OH
™ 97E 27

CH,Cl, (20 mL) % 3}3H& 1-A (1.004 g, 3.19 mmol), ©}¥1 27-A (688 mg, 3.35 mmol), % HATU (1.453 g 3.82

mmol)e] FEAL 0T oA wHkalAA N N-t]o] a2 oo}yl (DIPEA) (2 mL, 11.48 mmol)& 713kt
0CelM 1MZE &, whg EgE& AHOR sFA7]3, od oAHER 4, = (x 2)2 AH3AT
T 9L dd oMElE (x DE FEI F, 77 H@Q @ekar, Az (Na,S0)A71aL, sFARAG. 2

o FHZUA (120 g 23Dl o8] gelfozr] Ai-od opAHo|ES ARgste] A3, Fa va
= TEAA APE 27-B 1.082 ¢ (730)S F5IAT. A AAE & F, wFA7L, w5E T
FES CHCl, ol &aiA7la, dF =84 =28 sy, oAaeEs s5AA 718 A= 27-B 361

mg (24%)& F53H3).

LOCMS-EST (/) [MAHT ARR,  CpHasbaNaOy 467.16, A5 4671,
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[0491]

[0492]

[0493]

[0494]
[0495]

[0496]

[0497]
[0498]
[0499]

[0500]

[0501]

SIS31 10-2015-0096504

oA 2 L3
335 27-B (81 mg, 0.174 mmol)E A2o]A oEVUED (22 mL), AcOH (2 mL), 2 wlE<=A (0.14 mL,
2.16 mmol)S] &€& (1 mL) Foll &alA71aL, AdE NS 65TAA 20417 &t wRksSIT).

ofn| -+ 27-D (50 mg, AT, 0.363 mmol), K:CO; (50 mg, 0.362

A gag Aeow YA F B
Gl A7, AR EFES 65T ZolA A7 Btk wysil

mmol), & olAEYUEZ (2 mL)S
(~2 mL) & 2HAsA7]aL, & (-8 mL)ZE 3]X35laL, CHCly

WS EEES Aeom YAl F ) o]AS 1N HCI
(x )E FEF3F. T3 FEES A2 NaS0)A 713, FFA 7|3, FulZPgH 28] AAlste] 3 27-
E 67 mg (82%)S 5319t
TH-NMR (400 MHz, CDCL) §
10.53 (s, 1FD, 8.25 (s, 1H), 7.60 (td, ./ = 8.5, 6.5 Hz, 1H), 6.85 — 6.57 (ru, 2H), 5.33 (br,

1H), 5.26 (dd, /= 9.6, 3.9 Hz, 1H), 4.60 (t, ./ = 3.0 Hz, 1H), 4.18 — 4.06 (m, 1H), 4.01
(s, 3H), 3.92(dd, J=12.7, 9.6 Hz, 1H) , 2.11 - 1.91 (m, 4H), 1.88 — 1.71 (m, 1H), 1.60

1.49 (m, 1H), 1.31 - 1.10 (m, 4H). "F-NMR (376.1 MHz, CDCl3) 8 -111.80 {q, J =
8.8 Hz, 1F), -112.05 (p, J = 7.9 Hz, 1F). LCMS-ESI" (m/2): [M+H] A2A,

CoatingFoNaOs: 4721 '79 }éé‘zl 14721,

A 4

MeCN (3 mL) = 3&E 27-E (67 mg, 0.142 mmol) % MgBr, (66 mg, 0.358

HCl (3 mL)E At EFES & (30 mbE A% &, AHES
(NaxSON A 713, EFAIH . A ES FAE HPLC sl 4

mmol) 2] EFES 50TCA 307 5

b amkakil, 0CE WAAZ &, 1N
CHCL, (x )2 F&si, F& F28L A=
a1, FAAZAA BAE 2078 EYS TR EAT 111 EFEZAN $53590.
"H-NMR
{400 MHz, CDCl) & 10.70 (s, 1H), 8.35 (s, 1H), 7.57 (q, J = 8.2 Hz, 1H), 6.91 - 6.56
(m, 2F), 5.31 (dt, J = 14.3, 4.0 Hz, 2H), 4.68 (5, 1H), 422 (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, /= 12.1, 8.6, 3.7 Hz,
1H), 1.71 - 1.49 (m, 1H), 1.38 - 1.11 (m, 4H). "F-NMR (376.1 MHz, CDCly) 8 -76.37
(s, 3F), 1116 ~ -111.75 (m, 2F). LCMS-EST" (mA) [M+H] A=,
CosHnF N:Os: 458,15, &%) : 458 1.

A Al 28

3} 289 Ax
(25,6R)-N-(1-(2,4-t] EF L2 A F 2 XL 2 H)-9-3| =5 A]-8,10-1]=%4-3,4,5,6,8,10,14, 14a-SE} 5| = 2~
2H-2,6-MEb =] 2] = [1',2" 14,519 kX =2, 1-b] [1, 3] FALRAI-11-F 2 E 2 olu]| =

3 F
o 1 X
/\/\N\ ] \
N X H
e ¢ F
O OH

28
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[0502]
[0503]

[0504]

[0505]

[0506]
[0507]

[0508]

[0509]
[0510]

[0511]

SIS31 10-2015-0096504

’QH HOL,, , WNH

Q 28-A)
N'/\\r)LNz/b MaQH SN \l ¢
MoCN, AcGH /L T e,
,
278 9N e
Q F a F
o _ Z/‘\ /\,JL A
OSSR [\Y/NK/ ()
e M YT
& a O OH
SN
283 28

A 122
3}et% 27-B (87 mg, 0.187 mmol)E 220 A O}HIEQEE‘ (22 mL), AcOH (2 mL), ¥ w&r&2E2F (0.14 nlL,
2.16 mmol) 9] &3E (2 mL) T &aA7]aL, AE &AS 65ToA 204 7F B¢t wwkaleic).
AAE gals Aeowg Wztazl 3 o}ln| == 28-A (44 mg, AT, 0.382 mmol) E oFAIEYEH (2 ml)S
A7renh. AR EFES 65T ZolA 30% HF wwE F KC0; (41 mg, 0.297 mmol)& 37}3}
o2 YA 7)a, o3& 1 N HCl (=2 m
Aekal, CHLL, (x 3) FEoFT. F3 FEES AX (NaS0) A 7]aL
2g old opAlH
7 3§HE 28-BE

o
ofo
R
mlo
J?L
=
o
==
S
& -
2
’C‘/
O
HU
=,
2
_OrL
}11
pJ
N o
=
&
|72}
IS
>
)
4]
off
-HN‘ A
>

TH-NMR (400 MHz, CDClL) § 10.54 (s, 1H), 8.26 (s, 1H), 7.63 (4,
J =286, 6.6 Hz, 1H), 6.76 (dddd, J=21.9, 11.2, 8.7, 2.3 Hz, 2H), 5.39 (dd, /= 9.6, 3.7
Hz, 1H), 4.53 ~ 4.36 (m, 2H), 4.09 (dd, J = 12.8, 3.7 Hz, 1H), 4.03 (s, 3H), 3.99 (dd, J
=12.7,9.7 Hz, 1H), 2.41 — 2.20 (m, 2H), 1.84 (dtd, 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). "F-NMR (376.1
MHz, CDCl) 8 -111.75 (q, J = 8.9 Hz, 1F), -112.01 (p, J = 7.9 Hz, 1F). LOCMS-ESI®
(m/z2): [MHHT AR, CosHaoF,N2Os5: 486.18; A23]: 486.2.

-B (18 mg, 0.037 mmol)Z 3= 27-E &4 A 40 71AE ule} o] NgBr.2 A glsle] 3}3E

H-
NMR (400 MHz, CDCL) 6 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, J = 9.9, 4.0 Hz, 1H), 4.55 (s, 1H), 4.48 (1, J = 42 Hz,
TH), 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, 2H). YF-NMR (376.1 MHz, CDCL) 8 -76.41 (s, 3F, -
11179 (m, 2F). LCMS-EST' (m/2): [MHH] AR, CuHuFNOs: 472.17;
A& 4721,

AN 29

335 299 A%
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[0512] (2R,6S)-N-(1-(2,4-U)ZF 2 A EFRZ 2 H)-9-3| == 1]-8,10-1]=4%-3,4,5,6,8,10, 14, 14a-S E} S| =2 -
OH-2,6-WEl =3 2] = [1',2":4,5]9 &+ X %=[2,1-b] [1,3] AR A -11-F} 2 B ~o}u| =

[0513] 2
/o HO._.OH ,;JV NH,
Jiu’ Zf,l e I“”“A BON T e
‘wr \r =p g A A KGOy
SN 7.8 ° 3\ 27-C
[0514] 28 ®
[0515] WA 1R 2
[0516] 3}¢HE 29-B (13 mg, 14%)Z 3}¢E 27-B (87 mg, 0.187 mmol) % o}v| =2 29-A (45 mg, 0.391 mmol) = H-E
398 28-B F4 9 @A 1°ﬂ 1A A A Ao A x3glth.
"H-NMR (400 MHz,
CDCL) 8 10.54 (s, 1H), 8.26 (s, 1H), 7.63 (id, 7 = 8.6, 6.6 Hz, 1H), 6.76 (dddd, J =
21.9, 112, 8.7, 2.3 Hz, 2H), 5.39 (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, /= 127, 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, /= 14.6, 2.5 Hz, 1H), 1.62 -
1.35 (m, 2H), £.34 - 1.14 (m, 5H). PF-NMR (376.1 MHz, CDCl2) 8 -111.75 (q, /=89
Hz, 1F), -112.01 (p, / = 7.9 Hz, 1F). LOMS-ESI (ma2): [M+H]" AR,
05171 CosHsFaN30s: 486,18, 2 541 486.2.
[0518] 9 3
[0519] SHeHE 205 S}9HE 20-BEYEEH SHgHE 16 I WA 200 1Al A fARgE Ao ® Axshitt
'H-NMR (400 MHz,
DY 8 10.66 (s, TH), 8.29 (s, 1H), 7.59 (td, J = 8.5, 6.6 Hz, 1H), 6.89 — 6.60 (m, 2H),
551 (dd, J= 9.9, 4.0 Hz, 1H), 4.55 (s, 1H), 4.48 (1, /= 4.2 Hz, 1H), 4.21 (dd, /= 12.9,
4.1 Hz, 1H), 3.99 (dd, J = 12.8, 9.8 Hz, 1H), 2.56 — 2.35 (m, 1H), 2.14 (dd, J = 16.1,
5.9 Hz, 1H), 1.96 — 1.74 {m, 3H), 1.66 — 1.37 (m, 3H), 1.28 (d, J = 4.4 Hz, 2H), 1.26 -
1.19 (m, 2H). PF-NMR (376.1 MHz, CDCL) 8 -76.41 (s, 3F, 111,79 (m, 2F). LCMS-
[0520] EST (m/zy: [MAH] ARR), CogHoaFN05: 472,17, 25 %):472.1.
[0521] A Al 30
[0522] 3gE 309 A=
[0523] (25,5R,13aS)-N-(1-(2,4-U) ZF Q. 2 DHAN EFRZ 2 )-8-3| == A]-7,9-11 5 4-2,3,4,5,7,9,13,13a-S E} S| =&

-2, 5-HEl=a g = [1",2" 4,519 2k A =[2,1-b][1, 3] SAA A -10-7} 28 2~o}n| =
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F
[0524] 30
A0 HOL L OH
_ MsOH \[ HXZS X
”%o F, TMeCN, AcOH YJ\f o F’W{\F
27.8 O~ 27-C
HOL., Q MRV J\} Z(H\
¥,C0; \ g
358
O F
. COOA
\on \\q/!% o) F
O OH
[0525]
[0526] oA 1R 2
[0527] 332 27-B (150 mg, 0.322 mmol)E A2 oﬂxi o}xﬂiqua (2 mL), AcOH (0.2 mL), Z wEk&E#EAE (0.007
mL, 0.108 mmol) Foll &air7]a, AYE &AL 65ColA 204%F St Wi, AAdE 98 Heo=
WA F, opnmdbE 30-A (72.1 mg, 71 , 0.713 mmol), K:CO; (89.4 mg, 0.647 mmol), 2 ofHEUEZH
(2 nL)S g0 HArlstddtr. AAHE EFELS 65T FolA 0.547F Bk witeict. w3 EFPES Ao
2 YAAN F, o4& 1 N HCl (=3 mL)E AMdEA7IaL, & (~12 mb)E 3|AskaL, CHCLl, (x 3)E
FEoch. FE FEES Ax NaS0)A71aL, FFA71aL, FulE4el o8 gAlste & 30-B 128 mg
(84%) & 533t
TH-NMR (400 MHz, CDCL) 8 10.52 (s, 1H), 8.24 (s, 1H),
7.61 (td, J= 8.6, 6.6 Hz, 1H), 6.85 - 6.65 (m, 2H), 533 (t, J=4.1 Hz, 1H), 5.25(dd, J =
9.5,3.9 Hz, 1H), 4.61 (d, ] = 3.4 Hz, 1H), 4.18 - 4.08 (m, [H), 4.02 (s, 3H), 3.99 - 3.87
(, 1HY, 2,12 - 1.91 (m, 4H), 1.85 - 1.69 (m, 1H), 1.55 (ddd, J = 12.3, 4.1, 2.8 Hz, 1H),
131 - 1.14 (m, 4H). "F-NMR (376.1 MHz, CDCl3) 8 -111.79 (q, ] = 8.8 Hz, 1F), -
112.05 (p, J = 7.9 Hz, 1F). LOMS-ESE (m/i): [M»r-}»i}*’ AR, CoHaaFaNaOs:
(0525) 47217, A& 472.2.
[0529] 9 3
[0530] MeCN (5 mL) 5 23}§E 30-B (128 mg, 0.272 mmol) % MgBr, (130 mg, 0.706 mmol)¢] &S 50TelA 30%

Bk wRkskaL, 0CE WZAZl &, 1 N HCl (4 mL)E HF3Igltt. EFES 52 g4 & AHES CHLL

X
(x )& FF3aL, FF FEES A2 NaS0)A71aL, $HFAZRG. APES FH=dA0 os FAlstel 4
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"H-NMR (400 MHz, CDCL) 8 12.27 (5, 1H), 10.52 (s, 1H), 8.16 (s, 1H), 7.61 (4,
J= 8.6, 6.6 Hz, 1TH), 6.96 — 6.54 (m, 2H), 5.36 — 5.23 (m, 2H), 4.66 (1,7 = 3.1 Hz, 1H),
4.1% —4.06 (m, 1H), 3.94 (dd, J = 12.8, 9.4 Hz, 1H), 2.20 — 1.95 (m, 4H), 1.89 (td, ./ =
114, 9.8, 6.7 Hz, 1H), 1.70 - 1.54 (m, 1H), 1.32 — 1.15 (m, 4H). VF-NMR (376.1
MHz, CDCL) 8 -111.87 {q, J = 8.9 Hz, 1F), -112.21 (p, } = 7.9 Hz, 1F). LCMS-EST'
(m/z): [MAH] AR, CuHpFoNaOs: 458,15, 45 X]: 4582,

[0531]
[0532] A A4 31
[0533] 3 319 A%
[0534] (2R,58)-N-(1-(2,4-0)ZZ2 2 2 H AN FEIZ R L )-8-3| = E2A]-7 9-T] 2 4-2,3,4,5,7,9,13,13a-2 E} S| =2 -
2,5-"E =g E[1',2":4,5]F & =[2,1-b] [1, 3] FAMAI A -10-FF 2 F 2=o}H] =
P
A X : Xy
O OH
3
[0535] !
o)
~
\E /\/JL ‘z/\ N”? (31-8)
o J} e AL, wliism o /1
-~ SooNp F eCN, ACOH O KLJO4
278 e
F
\5/\ NS J\\\ MgBry (E L
é/ - \\,/\ """"""""" = \/\F
31-B 31
[0536]
[0537] A1 2
[0538] 3}etE 31-B (123 mg, 81%)E 3}gE 27-B (150 mg, 0. 322 mmol) % o}m] == 31-A (70.3 mg, 0.695 mmol)
2RE 31gE 30-B Ao A 1 Z 20 71" A} FALE Ao g A zs ).
TH-NMR
(4060 MHz, CDCl) & 10.52 (s, 1H), 8.24 (s, 1H), 7.62 (1d, /= 8.6, 6.6 Hz, 1H), 6.91 -
6.63 (m, 2H), 5.33 (¢, J = 4.1 Hz, 1H), 525 (dd, J = 9.5, 3.9 Hz, 1H), 4.61 (4, J = 3.4
Hz, 1H), 4.14 - 4.07 (m, 1H), 4.03 (5, 3H), 3.93 (dd, J=12.7,9.5 Hz, 1H), 2.12 - 1.91
{m, 4F), 1.85 - 1.69 {m, 1H), 1.55 (ddd, J = 12.3, 4.1, 2.8 Hz, 1H), 1.31 - 1.14 (m, 4H).
PENMR (376.1 MHz, CDCL) 8 -111.79 (q, J = 9.2, 8.7 Hz, 1F), -112.03 (b, /= 8.1,
7.5 Hz, 1F). LOMS-ESE (n/z): [MAH] AR, CoqHpgFoNOs: 472.17; A& X
[0539] 472.1
[0540] oA 3

_80_



SIS31 10-2015-0096504

[0541] ShstE 318 3H3tE 31-BEHE 33 30 g9 dA 3o ZIAlE A Ak Ao Az

"H-NMR (400 MHz, CDCLs)
3 12.26 (s, 1H), 10.49 (s, TH), 8.13 (s, 1H), 7.58 {td, J =86, 6.5 Hz, 1H), 6.90 - 6.56
(r, 2HD), 5.32 (dd, J = 9.4, 4.1 Hz, 1H), 5.27 - 5.22 (m, 1H), 4.64 (t, J = 3.1 Hz, 1H),
4.11(dd, J = 12.8, 4.0 Hz, 1H), 4.01 - 3.79 (m, 1H), 2.28 - 1.95 (m, 4H), 1.95 - 1.80 (m,
TH), 171 (m, 1H), 1.56 (m, 1H), 1.42 - 1.0% (m, 4H). “F-NMR (376.1 MHz, CDCly) 8
11195 (q J = 8.9 Hz, IF), -112.22 (p, /= 7.9 Hz, 1F). LCMS-EST" (m/z): [M+HT

st

ARA], CaaHpFHoN:Os: 438,15, A5 X :1438.1
[0542]
[0543] A A4 32
[0544] 3} 329 A%
[0545] (2S,5R)-N-(1-(2,4-T) ZF 0 2 H A FZRE)-8-3| =2 A|-7,0-T] 242 3,4,5,7,9,13, 132~ E} 3| E=2-2,5-
Welb e 2 =(1",2":4,5] 924 =[2,1-b] [1,3] S AA A-10-7} 2B 2ofu| =
o} Q =
ESS SRS
‘:\L/N RN H \/’ £
o] {OH
[0546] 32
7 F
Py SN | §>
it N T\ OHJ'H"N\'/\
W o L
0 O F
32-A 32-8
1IHATU DIEA
2) MgBro
[0547]
[0548] CHCl, (2 mL) 5 33E 32-A (22.2 mg, 0.069 mmol), 3= 32-B (18.7 mg, 0.102 mmol), = HATU (43 mg,
0.113 mmol)2] &NE A2ojr wukshHA N N-tjo]i~XZ oo}yl (DIPEA) (0.075 mL, 0.431 mmol)S %7}
ShelTh. 30 §, g EFES dE oMHER A4S, & (x 2)2 AFHSUY. 4 £EE EA
DR F&23 %, 471 28 gsta, AxA7|, $FA7)3, IAF g A=A ZT.
[0549] MeCN (2 mL) & A7) = AAE 9 MgBr, (35 mg, 0.190 mmol)9] Z&ES 50C FoA 1AZF S wwkalar, 0
T2 WZA7 %, 1 N HCL (~ 1 mbE AHsd. Y §9& =2 543} CHCl, (x 3)E
FEAT. T3 FEES Ax NaS0)AIZ1aL, SFAIAT. AAAES AAE HPLCA 9& AAlsta, 44
ZAA 3}gE 328 5
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[0550]
[0551]
[0552]

[0553]

[0554]

[0555]

[0556]

[0557]
[0558]
[0559]

[0560]

[0561]

SIS31 10-2015-0096504

TH-NMR (400 MHz, CDCly) 8 10.87 (s, 1TH), ~9.3 (br, 1H), 8.35 (s, 1HD),

7.50 (td, J = 8.7, 6.3 Hz, 1H), 6.89 - 6.78 (m, 1H), 6.72 (ddd, /= 11
5.48 - 5.12 (m, 2H), 4.72 - 4.60 (m, 1H), 4.22 (dd, J =

13.0, 4.1 Hz, 1H),

2,8.9, 2.6 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,
4.1, 2.7 Hz, 1H). PF-NMR (376.1 MHz, CD:CN) & -76.39 (s, 3F), -110.50 (q, J = 92
Hz, 1F), -112.65 (p, J = 7.8 Hz, 1F). LOMS-ESI" (m/): [M+H]

CaaHpaFoN-O5: 47217, A & X1 472 0.

2 Al e 33
3}8HE 339 A=
(25,5R)-N-(1-(2,4-T] EF L 2 H ) A F =3

g)-8-3| ==

A%k,

A-7,9-t124-2,3,4,5,7,9,13,13a-SE}3| E2-2,5-

v el g S (11,2 :4,5] 9 8 = [2, 1-b] [ 1,3] A} A| B -10-7} 2 & 2o =

(X “)LQI*L

f'} OH

5112 33S S1EE 32-A @ 31EE 33-ARNE IFE

1H), ~9.5 (br, 1H), 8.41 (s, 1H), 7.43 (td, J =

329 4ol 71AE nhsk ge] 5T,

"H-NMR (400 MHz, CDCE) § 1079 (s,

8.9,6.4 Hz, 1H), 6.85-6.76 (m, 1H), 6.72

{ddd, J=11.5, 8.8, 2.6 Hz, 1H), 5.48 - 5.18 (m, 2H), 4.6% (1, ./ = 3.2 Hz, 1H), 4.26 (dd,

J=13.0, 4.1 Hz, 1H), 4.00 (dd, J = 13.0, 9.4 Hz, 1H),
(mn, 6H), 1.96 - 1.75 (m, 5H), 1.60 (ddd, J = 12.5, 4.1, 2.7 Hz, 1H).
MHz, CDsCN)Y 8 -76.41 (s, 3F), -107.86 (g, J = 9.4 Hz, 1F), -113.13 (p, I =
LOMS-ESI (m/z): [IM+H] AR, CosyFNOs: 486.1

A Al 34
sl3tE 349 A%

(2S,5R)-N-(1-(2,4-t) EF L2 DA R
wEl =g E1',2" 4,519 &Fx] =[2,1-b][1

;LE{L

. Q0 N Xy -

GSSERe
Ci) OH

34

PN
,3

¥ d)-8-3] =
1 &-A1A A -10-

_82_

2.72 - 2.45 (m, 2H
PE.NMR {(376.1

EFA-7,9-1] G &

FtE R ol =

, 222 -1.96

8.0 Hz, 1F).

8, ASFX14859,

2,3,4,5,7,9,13,13a-2E} 3| =22 5-
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o V¢

O\ i F i -
f\/ N ﬁ\ . Q QHATUDIEA, O TS i N
N\[/{%/ O HzN ro 2) MgBry Q\L/N o H | >
o &4 e L ~ Ny \(kv O ZTNF
sz 348 v
[0562]
[0563] SIE 345 S E 32-A % = 34-AZFE S 329 Al 714l vk o] 53T
TH-NMR (400 MHz, CDCL) 6 10.83 (s,
1H), ~0.6 (br, 1H), 8.44 (s, 1H), 7.37 (id, /= 9.0, 6.4 He, 1H), 6.97 - 6.76 {m, 1H), 6.69
{ddd, /= 11.9, 8.8, 2.7 Hz, 1H), 548 - 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), 260 (d, /= 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, /= 12.5, 4.1, 2.7 Hz,
1H), 1.30 (br, 1H). “F-NMR (376.1 MHz, CD:CN) & -76.41 (s, 3F), -107.86 (q, J =
9.4 Hz, 1F), -113.13 (p, J = 8.0 Hz, 1F). LCMS-ESI’ (m/z): [M+H]" A2x),
2 20, 8454:500.0.
[0564] CoFaF N 0s: 500.20;, 45 X]: 500.0
[0565] A A4 35
[0566] 313 359 A%
[0567] (28,5R)N-(4-(2,4-t] ZF . 29 d) bl Ee} 3| = 2-2H-9] h-4- ) -8-3| =5 1 7,9-v1%4:-2,3,4,5,7,9,13,13a-
SERS| =22, 5-wWEb ey g2 [1',2' :4,5] 9 2FA 2, 1-b] [ 1, 3] &AFA1 A -10- }é»‘—%io}ﬂl#
.f’Q\.
% i | f
:/O\"/\l\ii/\\- P Ny
\\i\\/!\\ :\\\:LO H NN
O OH
35
[0568]
o] e E .
O N o k . =
= i ) i 1 HATU, DIEA
\\f\m\/;\zl/%j‘/"\\\g TN Ejj\ 2y MaBr, \[/ \x\:\é\}‘_
A7 \J\ =
32.A 5 0 ;f; .
[0569]
[0570] SIHE 365 SHEHE 32-A B SIE 35-ARNE SFE 329 §A ZIAlE npel o] F533Th.
TH-NMR (400 MHz, CDCL) 8 10.95 (5,
1H), 8.33 (s, 1H), ~7.6 (br, 1H), 7.38 (td, J= 9.0, 6.3 Hz, 1H), 6.85 (td, J = 8.4, 2.6 Hz,
1H), 6.73 (ddd, /= 11.7, 8.6, 2.6 Hz, 1H), 5.32 (dt, /= 144, 4.0 Hz, 2H}, 468 {, J =
3.1 Hz, 1H), 424 (dd, /= 13.0, 3.9 Hz, 1H), 4.11 - 3.81 (m, 5H}, 2.60 (d, J=137 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,
iH). PF-NMR (376.1 MHz, CD:CN) § -76.40 (s, 3F), -108.78 (q, J = 10.3, 9.8 Hz,
1F), -112.63 (p, J = B0 Hz, 1F). LOMS-EST (m/izy, [M+HI A=A,
[0571] CosHaeFaN3Oe: 502,18, 25 X]: 502.0.
[0572] A 36
[0573] 313 369 A%
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[0574] (2S,5R)-N-((S)-1-(2,4-t) =20 2| d)-2,2,2-EF| ZTF Q. 2 of| & )-8-3| =2 A]-7,9-T] & A~
2,3,4,5,7,9,13,13a-2 €3 =2-2 5-wEl =T E[1",2':4,5]F X =[2,1-b][1,3] L AA| A -10-7} 2 & 2 o}u| =
Q GF; F
N i
\\‘\W N\i_{ S %0 L F
o} QOH
[0575] 36
2 9 GRF
\¢{’O\~}/f\Nf/YLOH ) (:)'—3 F ) HATU. DIEA gy O\F/\N/\I/‘LN/\@
\‘\:},N\”)«( o ' HQN‘”\H/ﬁ 2) MgBr, \ \\F)H\/ o "o ,,/»'\F
o 0 S O OH
3zA 38-A 38
[0576]
[0577] 312 36S BEE 32-A 2 3= 36-ARFE 3EE 329 FAd QY viel go] =5
TH-NMR (400 MHz, CDCL) 8 11.31 (d,
=94 Hz, 1H), .41 (s, 1TH), 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 ¢, J=4.0 He, 1H), 4.70 (s, 1H), 434 (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, /= 12.6, 3.4 Hz,
1H). PF-NMR (376.1 MHz, CDCL)y 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). LOCMS-EST (m/A): [MHH]" A=),
CoaHioFsN:Os: 500.12; 2221 500.1.
[0578] 16FsN0s: A
[0579] A A 37
[0580] 3l 379 A%
[0581] (3S,11aR)-N-(1-(2,4-U ZF L 2H A S 2 L2 L )-6-3| =FA|-3-H&-5 7-1]=4-2,3,5,7,11, 11a-AA}3| =
ZEALER[3,2-a] 9 E[1,2-d] ¥ FHR-8-F} 2 E ~ofm| =
N %/LL
\/%O /»,.\
37
[0582]
0.0,
T /\) \K’J\[ CH380:H Sz]ii «"\NHp
\Tr/k]/(\c / \ - O\/}\\ ’AF
278 ot
H
O4AN /ll '}caBrn O3 2
/\/L ------------------- }/’N\x N //j\
(5 OH
[0583] 37-A 37
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[0584]

[0585]

[0586]
[0587]

[0588]

[0589]
[0590]
[0591]

[0592]

[0593]

SIS31 10-2015-0096504

oA 1

SN EUER (1.5 ml) @ ofMEA (0.2 mL) F WE 5-(1-(2,4-YUEFLE2 DA SR Z2AIl2u 1Y )-1-
(2,2-HEAJ A D )-3-H FA|-4-2 21, 4-H 3| ER2 T gld-2-7} 28 A G o] E (27-B, 0.150 g, 0.32 mmol)E ™l

B2k (0.05 mL) o2 Aglsta, A sl dW8sta, 70CE 7HEsiit. 16A13F &, EFRES WA A
e 5-(1-(2,4-HEF Q2 ) A FRZ 2 A2 A)-1-(2,2-H 3] =F A o & )-3-v| FA]-4-8 - 1,4-1] 3] =
wygd-2-7t2RdgelEe 2 &9 27-C5 5330

LOMS-ESTT (m/zy [MAHT AR, CigHioFN05 439 25 %) 439,

oA 2 23
el 5-(1-(2,4-fZ2F 2 N EFR 227202 A)-1-(2,2-T 3 =2 A o & )-3-H| S A]-4-3 4-1,4-1 3| =
2y gd-2-7l2 22y o|E (27-C, 0.32 mmol, ©]d GARZREH £ EIFE)S olHNEYED (1.5 mL) B oA

EAL (0.2 mL) Fo AT (S)-2-oH] =T EA-1-2 (0.048 g, 0.64 mmol) = K,C0; (0.088 g, 0.64
mmol) & ®HE EFE] Hriekedvh. Wb EES WHSL, 70CE sFdeEdtt. 3AIzE F, vk ERES

WZAA 713, BEAstul a4 (0.081 g, 0.44 mmol)& 7tk EFES AEE-sta, 50CE 7FE3SlT).
108 3, w3 338 0CE ¥4 72, 1N 94 (0.5 nL)& H71ekdch. olojA, Whg &S MeOH (2
mL) = 348kt oq gk T 2 BEAS AAE HPLC (30-70% FHNEUEZ:E 0.1% TFA)O <Ja] A A8t
3H3tE 375 TFA Qo224 F5314

TH-NMR (400
MHz, WS -di) 6 8.31 (5, 1H), 7.62 (td, J = 9.2, 8.7, 6.5 Hz, 1H), 7.02 — 6.78 (m,
2HD), 5.53 — 520 (m, 1H), 4.68 (dd, J = 12.3, 4.2 Hz, 1H), 4.40 (dq, /= 19.1, 6.7 Hz,
2HY, 3.98 (dd, J = 12.2, 10.0 Hz, 1H), 3.71 (dd, / = 8.3, 6.3 Hz, 1H), 1.41 (d, J = 6.1
Hz, 3H), 1.22 (s, 4H). YF-NMR (376 MHz, "8-& -d;) § -113.66 — -113.95 (m, 1F),
<113.94 ~ -114.29 (m, 1F). LCMS-ESE (m/a) [MHH] ARA, CuHpFNOs:

(1S,4R, 12aR)-N-(2,4-t] 22 9 2 A )-7-3| =2 A]-6,8-T] £ 2-1,2,3,4,6,8,12, 12a-S E} 3| =21, 4-W| E} 1= U] 9]
2 %=[1,2-a:1",2'-d] ¥ FA-9-FI 2 H 2ol =

e L,
L‘}\N y/\/‘\‘%‘}

38
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[0594]
[0595]

[0596]

[0597]
[0598]

[0599]

[0600]
[0601]

[0602]

SIS31 10-2015-0096504

i H
?“\\waOEY LiBH, \/’ OH Mm A ~OMS  jan ,XX\T#’*Ng
s L}\N e~ L -,
H Boc -"i I-S 3 H 8 Boc
38-A 38-D

38 -c
o]
o”%ﬁkoa
y 1)E1zcn\ﬂ)\\\r 6 NaHGO,
_Ha PdiC [‘\}\?X\NHE O Odn 3EF &T OEt
7N 2) HGH
H Boc 3)DRU

38-E
33@
H
Hy
1) KOH A /\(/U‘ R\\
L L»:‘\-N ‘
-~ /\ N
2) HATU, DIEA H oy \"‘o F F
24-TEFLR- Q dBn 0
dotal o
9 1

THF (10 mL) % 33+ 38-A (1562 mg, 5.799 mmol) (WO 97/05139¢] A Ale] 41b %
B Al THE % 2.0 M LiBH, (3.2 mL)E 2718lm, AR EFES Ao A wus
THF & 2.0 M LiBly (3.2 nL)& #718ta, €98 oA 17.547F 5ok arkalgivt. wkg E3ES og of
AdelER gMsta & A3 Hrks &, 29 s IS o™ oA HCIE (x
D& F=3vt. 2719 #7] 28L& (x 1)_% AAetar, geta, A% NaS0)A 713, sHAZAT. FHFE

=
S FHIEHS (40 g 2Rl o3 B domA ik - old oAH O EE AbEate] At dFE 38-BE

H-NMR (400 MHz, Z223¥8-d)84.11 (s, 1H), 3.65 - 3.52 (m, 2H), 3.45 (m,
1H), 232 (d, J = 4.1 Hz, 1H), 2.20 (s, 1), 1.75 - 1.64 (m, 2H), 1.61 (m, 2H), 1.49 —
1.41 (m, 1H), 1.47 (s, 9D, 1.28 - 1.23 (d, J = 10 Hz, 1H). LCMS-EST (m/z): [M+H]'
AR, CoHnNOy: 228.16; 25412277,

A 2
CHCly (6 mL) 2 3¢E 38-B (589 mg, 2.591 mmol) % NEts (0.47 mL, 3.369 mmol)e] &9& 0TelA ksl
WA MsCL (0.22 mL, 2.842 mmol)& F7Fskivh.  A2elA 1A &, EFES oE opAHo|ER 3|43},
= (x 22 AFsslt. 4 288 " oMHE (x DR FFdaL, 7] £8& #shar, 1z (NayS0) Al
713, sHEARG. AFES Fv 94 (40 g Zhel o8 &
o] BASt] e 38-C5 F53HT
HENMR (400 MHz, 222X 8-d) 0 4.39 - 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, 7 = 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, [H), 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).

DMF (5 nmL) = 3FE 38-C (769 mg, 2.518 mmol)e] fMo] olxX=3}EH (819 mg, 12.6 mmol)S
A7bskth. wkE EES 50TCA 15A17F, 80CelAl 5AIZE, H 100TeA 19A1%F &<t wdteladet. Wk
o o

H =
EHES 5% LiCl §oz 3)4sta, YPdES o opAlH ]E (x 2)& FE33. #7] £8S
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[0603]
[0604]

[0605]

[0606]
[0607]

[0608]

[0609]

[0610]

[0611]
[0612]

[0613]

SIS31 10-2015-0096504

ARG F, 279 f7] £88 @detar, Ax Na,S0)A71aL, $FAAT. FFes FulEd4l (40 g Z23)el

osl gelomA A - oY ohdHel =S ALgsle] AAlstel BER 38-DE FEeA

TH-NMR (400 MHz, 22238 -d) § 4.16 (s, 0.4H), 4.06 (s, 0.6H), 3.61 (dd, J

2.2, 3.6 Hz, 0.6H), 3.51 {dd, J = 121, 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, 0.4H), 2.48 (d, /= 5.2 Hz, 1H), 1.82 — 1.57 (m, 4H), 1.46 (d, /= 3.0 Hz, OH), 1.42
(m, 1HD), 1.28 (m, 0.6H), 1.27 — 1.23 (m, 0.4H).

A 4

o€l olAlElo]E (10 mL) ¥ EtOH (10 mL) % 3}gE 38-D (507 mg, 2.009 mmol)e] &<o] 10% Pd/C (52 mg)=
A7kttt WbE EFES H, B97] shel 1.5A13F 9k wulksisltr. EFEE AgolEE T3 oIsia,

ARES FHEAA % FFE 38-EF F5390

ot

LOCMS-ESTT (m/2) [M+H] AR, CuHoN,0,: 227,18, 25 3] 226.8.

A 5

5 (3mL) ¥ EtOH (3 mL) 5 % 3= 38-E (206 mg, 0.910 mmol), 3= 38-F (330 mg, 0.953 mmol), X
NaHCO; (154 mg, 1.833 mmol)9] &3&S A2o)A 20417 &<t wxRksldct. whg EFES B2 gAsta 9

g oMAHOIE (x 2)E F=
J8d AYES 5590,

Z AHE (388 mg)S CHCl, (4 mL) D o2+ 3 4 N HCL (4 mL) ZFoll €317, 1542 3 371 S
HCl (4 mL)S #71sta, Ao 14]

53 s
DI FSEAIAL, IF stell 302 Fet AXAZT

B (x D& AFska, Fskar, dx NaS0)A71aL, sFA1A =

e
o
ﬁ‘*‘
Rl
o
e
mlo

S
=

EF9 (10 0l) = 2 AFE 2 1,8-tolAuAF 2L ~-7-91 (DBU) (1.06 mL, 7.088 mmol)S 110C ol A
WEFIQTE. 308 T, EIES wEAY|IL, JFHES ZH ]ga}]ﬂq (40 g Z+e)ol] o8] felNo A o ofA
EE Agste] gAs SFE 38-68 F53AT.

)
[\l
(=}
=
=
3
j==i
~
=

3
-
=
)
o

TH-NMR (400 MHz, ZEEZEE-d)58.03 (s, 1H), 7.68 - 7.58 (m, 2H), 7.36 - 7.27 (m,
3H), 5.53 (d, J = 9.9 Hz, 15D, 5.11 (d, J = 9.9 Hz, 1H), 493 (s, 1H), 4.43 - 430 (m,
2H, 389 (dd, T = 122, 33 Hzo THY, 373 (4, 3 = 12,0 He, 1H), 3.59 (dd, J = 11.9, 3.3
Fiz, 1H), 2.53 (d, 3= 2.8 Hz, TH), 1.87 - 1.67 (m, 4H), 1.55 (d, J = 10.0 Hz, 1H), 1.51 -
145 (m, 1H), 1.38 (t, } = 7.1 Hz, 3H). LOMS-ESI" (m/2): [MHH] ARA,
Co3HpsN;0s: 409.18; A 251 409.2.

@7 6

e y
) S H7leor. A 3, 9S EFES 1N HCL (<3.1 mb) & F3X 7|3, $FA7|1, FFES EF
(x ) A FHFAZG. A S F bol 30% FoF AFAI 3, CHLCly (4 ml) 2 DWF (4ml) 5 %= &
FE, 2 4-UZFozwiFeldl (86 mg, 0.601 mmol) 2 HATU (266 mg, 0.700 mmol)$] SErMS 0CHA] mukal
WA N N-t]o| Az zFodolwl (DIPEA) (0.7 mL, 4.019 mmol)& F7letgdtt. 458 3, F719 2,4-T1Z2F2
Zaldoldl (86 mg, 0.559 mmol), HATU (266 mg, 0.700 mmol), 2 N,N-t]jo]AxZHo|eo}yl (DIPEA) (0.7 mL,
4.019 mmol)& A-ZoA H7IeitE. 1.25A13F &, EFES sFAA UFE9 CHLLE AAS, od oA
HolEZ 3Aslar, 5% LiCl (x 2)& A3, 4 £35S dE ofAlHoE (x DE F
S Fata, AF NaSo)A 713, sHAHTY. AFES FVEA4 (40 ¢ 23D o3 &

A HOIE -20%Me0H/ A& o}MH O EE Alg38te] AAste] 313E 38-HE 5313t

THF (3 mL) % MeOH (3 mL) % 33+ 38-G (232 mg, 0.568 mmol) 2]
(o]

B 3)
T’:

Hu:

s F7
o=

]
A e of

=3t
gl oo
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[0614]
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[0616]

[0617]

[0618]
[0619]

[0620]

[0621]

[0622]
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‘H-
NMR (400 MHz, Z22XS-d) 5 1048 (1, 1= 6.0 Hz, 1H), 8.33 (5, IH), 7.62 - 7.51
{tn, 2H), 7.40 - 7.27 {m, 4H), 6.87 - 6.75 (m, 2H), 5.39 (d, = 10.0 Hz, 1), 5.15(d, I =
10.0 Hz, 1H), 4.92 (s, 1H), 4.68 - 4.53 (m, 2H), 3.97 (dd, J= 12.5, 3.4 Hz, 1H), 3.77 (1,
J= 122 Hz, 1H), 3.55 (dd, J=12.1, 3.3 Hz, 1H), 253 (d, J = 3.1 Hz, 1H), 1.88 - 1.62
(m, 4H), 1.59 - 1.42 (m, 2H). “F-NMR (376 MHz, 2223X2.d)5-112.17(q. 1 =7.6
Hz, 1F), -114.79 (g, J = 8.6 Hz, IF). LCMS-ESY (mz): [MH+H] A=A,
C28H26FINIO4: 506,19, 25 %) 506.2.

aA 7

3} 38-H (240 mg, 0.475 mmol)E TFA (3 mL) Zol 204 30& F<F &aA)7]aL, &9S FFHAAL.
AFES ZuZH (40 g ZE)d o&] galdozZA CHLl-CHCl, F 20% MeOHE A}-g3te] AAEdct. F
HE AAE RIS 53470 3 AFES MelN (-2 mL) FollA] 0TolA 158 Fot dAgxgsta, A4S o3}
BlaL, MeCNo.Z A|F&I. P LAS AF dtoll AxAA 3TE 388 F53HAT}.

AHRES FEA7|L, FFES NeCN (<1 mL) E & (~1 mL) Foll 7Fgdste] ez, &AS A3 Lo
2 YAAZ g WA 158 5 WAAAT. 1AE AFstal, MeCNoZ MZHslal, 73 st AFRA|A
— B

il
&
o
-
i
Q‘L
38
nl

N
o
ot

TH-NMR (400
MHz, ZREIS-d)3 11.68 (s, 1H), 10.42 (s, 1H}, 827 (s, 1H), 7.41 - 7.3} (m, [H),
6.86 - 6.73 (m, 2H), 4.90 {d, ] = 2.5 Hz, 1H), 4.71 - 4.53 (m, 2H), 4.07 (d, ] = 10.6 Hz,
1D, 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). PF-NMR (376 MHz, 22232-d)§-112.28 (m, 1F), -114.74 {(m, 1F). LCMS-

EST" (n/zy: [MAH] AR, CuHoFN04 416,14, 253 416.3.

A Ao 39 & 40
S3HE 39 2 409 Alx

(2R, 3S,5R, 13aS)-N-(2,4-T) ZF 0 2 91 4 )-8-3] == A]-3-w|&-7,9-T] & 4-2,3,4,5,7,9,13, 13a-S E} 3| =2 -
2, 5-MEb=TE E[1',2" 4,519 A = [2,1-b] [1, 3] SAA A-10-7} 2B ~elm| = 39 2 (25,3R,5S, 13aR)-N-(2,4-
OZ 20 2 A)-8-5] =2 A-3-Wg-7,9-1] % 2-2,3,4,5,7,9,13, 13a-SE}3| =2-2, 5- el =] 2] 12 [1',2' :4,5]
v 2A =2, 1-b][1,3] $AA B-10-7} 2 H 2opn| = 40

F
H . H
B -C) 5 \@ C'\E/\N /\\\f‘L \C\
"""" vere Lo L,

H O OH
39 44
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[0623]
[0624]

[0625]

[0626]
[0627]

[0628]

[0629]

[0630]
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NHBoc NHBoc NH,
’{ Meli, CUCN [’S Hoy oA -
H(?/ BF3OFf; sy L(
O H OH OH
{+-) {4
NH,
HO. OH ” ‘
WL ijo N
'\! — OH g /\E‘j\
)\ T S \( 1\’/\0 o
39-&
<+f’->
| 7% HPLe
/izﬁa
o] F}/ F
i H. H
/O\V/’\\\J/\Ilj\r\/\\r o ""{I\VO\E/A N’/\\AE/U\ /\f\
{ i i H )\
—(\ N\T(,k - LA e »{N. % Fg
Ho o 98 H o o, 404
MoBra MgBr,
0 F o] F
H o H H o H
z O\}—/\N/i)\Nf\ | SN AN/.O\;/\\JY\N [/gﬁ\
Py H
N /&\T 0 e y’\l\r)\/ ) A p
Ho on “H o oH
39 40
A 1
A17-8] Alobuteol= (290 mg, 3.27 mmol)ES 3.3 mL THF Foll dAEA7]aL, -78C=E WZHAIHT. foE deg=
% MeLio] 1.6M &9 (4.1 mL, 6.56 mmol)& A7}star, WhHg &HS MO R 2A17ke] 7|3t AH 7HREHES

no
stal, -78CE AYZAZHL.  tert-%9 (IR,3R,55)-6-3 AR A FZ[3.1.0]A4-3-L7}=xmo] E (330 mg,
1.66 mmol)E 3.3 nL THFl ¢]ojAx AEFAsEA4 o g oH#o|E (0.25 mL, 1.99 mmol)ol] #7}skaL, 30
Hol 44 -30CE 71 E= 3k, -35C WA -25TolA 1A7F F¢F watatgdtl,  o]oja], kg fals A2
o7 Jpb2atar, X3} NI(F8)/NH(F) e £3ER A8, EtOAc®E F&sta, dFE AHstar, MgSo,
ol AzAAN L, oFstar, FEAZ|aL, SGC (0-10% EtOH/DCMel <&l AAste] #Au]  tert-FE
(18,35,49)-3-3| EZ A -4-v A ZF 2 AL 7 20l 0| ES 55} t}.
-

NMR (400 MHz, 223 8-d) 5 5.16 (s, 1H), 3.98 (s, 1H), 3.74 (q, /= 4.3 Hz, 1H),

3.65 (q, /= 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 (5, 9H}, 1.18 {1, /= 7.0 Hz, iH), 0.91 (d,

7=7.0 Hz, 3H).

oA 2

3 mL HCL/T1S2t (4M, 12 mmol)E& 3 mL YEAF 5 2hAM tert-F-4 (1S,3S,48)-3-3]| =5 A|-4-wEH A S = 3E
Ft2nte|o]E (182 mg, 0.85 mmol)e] &Moll H7F3Qlch. whg EFES A2dA 242 2t wdtelal, 5%
A7|a, EFqor 23] AolAste] ghAlu] (15,25,4S5)-4-oln e-2-H YA EZAEHSS 53} T},

A 3

e 5-(2,4-HEF L2 A7 2 vk o) -1-(2, 2-H 3] =5 A o ') -3-H| 5 A -4~ -1 4-H S| =2 v g H -2- 7k =
AgolE (1-C, 310 mg, 0.75 mmol), =AW (1S,2S, 45)—4—0}13]4_— - ] ]é}i-ﬂ‘f{r% (115 mg, 0.76 mmol),

Zolal, 90TColAl 2A1ZF E<t
shar, e 7] A4S MgS0, el

19

1E
2 EAFAE (232 mg, 1.68 mmol)E 3.8 mL oFMEUEZ/0.2 mL oMM E
Elacs

S
M, U ERES DO 9 Alelel Rulshn, £4 A% DOlew F4
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[0631]

[0632]

[0633]

[0634]

[0635]
[0636]

[0637]

[0638]
[0639]
[0640]
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EHA7IAL, SGC (0-10% EtOH/DOM) el o8] AAste] F3HA] 39-A5 F53k5ict

ZZHA 39-A (190 mg)E F2(lux) AEZ2A-2 75 AdA 719 AAE HPLCol &) fzjdo=A 9:1
ACN:MeOHE Ab&-3Fe] Z#lste] F7HAl 39-B (A1 €8] =) 2 40-A (A2 &8 )& Aol dAAFH-5)
P2 F5390. T 39-B] A9 (XA AAT ] 93§ Ay °‘iﬂ§}fﬂ°1 golsl), 712 HPLC A|F AIZE

= 3.98% (52 AEZ2-2 1C, 150 x 4.6 mm, 2 mL/% 9:1 ACN:MeOH). TZFA] 40-A2] A% (XA AA s}
o9& A gAstete] FA¥), 71 HPLC AF A7F = 6.35% (£ AE2ZA-2 IC, 150 x 4.6 mm, 2 mL/¥
9:1 ACN:MeOH) .

A 5a

(6
3}

BHEUsvladlE (68 mg, 0.37 mmol)S 2 nl oFHIEYEZ F FHA 39-B (83 mg, 0.18 mmol)2] &Nl 7}
=3 E
s
B

A W 2 50CAlA 1ARE Fb awksiar, 10% 4 HCIE AMgSAl7la, 4 9 v2zzde
Ateloll  ®Eujsta, £ S fEREAEoR FEHSAT. ¥ /7] As MgSO4 el AzA7)aL,

Axsta, sFA7I, A7t A AzetEay (0-10% EtOH/DCM) ol o8] AAste] 3§%E 395 4538,

1H_
NMR (400 MHz, 22X E-d)d 12.32 (s, 1H), 1036 (s, 1H), 8.29 (s, 1H), 7.44 -
7.33 (m, 1H), 688 — 6.76 (m, 2H), 5.37 (dd, J = 9.5, 4.1 He, 1H), 528 (t, ] = 5.3 Hz,
1H), 4.63 (d, J = 5.9 Hz, 2H), 4.23 (4, J = 23.0 Hz, 2H), 3.99 {dd, ] = 12.7, 9.5 Hz, 1H),
372 (q, § = 7.0 Hz, 1H), 2.51 (dg, J = 13.7, 6.8, 6.1 Hz, 1H), 2.15 (ddd, J = 14.7, 8.3,
2.3 Hz, 1H), 1.94(d, § =127 Hz, 1H), 1.77 (ddd, J = 12.7, 4.0, 2.9 Hz, 1H), 1.61 (dt, J
=146, 52 Hz, 2H), 1.24 (4, ] = 7.0 Hz, 1H), 1.09 (d, I = 7.2 Hz, 3H). LOMS-ESE
(m/z): [MAH] AR, CorHpFoNOs: 446,15, 45 )1 446 2.

A 5b

B2 a4 (59 mg, 0.32 mmol)S 2 mL oMAIEYEZH F Z74A 40-A (70 mg, 0.15 mmol) e &M H7}
ik, wkE EFES 50ToA AR Fer wukskal, 10% 48 HCIZ 2Hdsiazlar, 4 2 2=z
Abelel  Euigta, 4 s HEERIRYgoeR FEFSrE. #ek {7 A4S MeS0, JdelA AxAI7|AL,

Axsta, sFA7I, A7t A GzetEay (0-10% EtOH/DCM) ol o8] AAste] 3% 408 =53,

H-
NMR (400 MHz, ZEEXZ.4) 5 12.32 (s, 1H), 10.36 (s, 1H), 8.29 (s, 1H), 7.44 -
7.33 (m, 1H), 6.88 ~ 6.76 (m, 2H), 537 (dd, /= 9.5, 4.1 Hz, 1H), 528 {t, /= 5.3 Hz,
1H), 4.63 (d,J= 5.9 Hz, 2H), 423 (d, J = 23.0 Hz, 2H), 3.99 (dd, /= 12.7, 9.5 Hz, 1H),
372 (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 Hz, 1H), 1.77 (ddd, J = 12.7, 4.0, 2.9 Hz, 1H), 1.61 (dt, J
= 14,6, 5.2 Hz, 2H), 1.24 (t, J = 7.0 Hz, 1H), 1.09 (d, J = 7.2 Hz, 3H). LCMS-EST
(m/zy: [MHHT ARER, CpHpFoNLOs: 446.15; A2 4462,

AN 41
3o 419 A=

(1R,4S,12aR)-7-3] =FA]-6,8-T] & 42-N-(2,4,6-E2| EF 224 4)-1,2,3,4,6,8,12,12a- % E} 3| =2 -1, 4-H E} =
gy =[1,2-a:1',2'-d] ¥ A -9-7t 2 E »oln| =
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[0642]

[0643]
[0644]

[0645]

[0646]
[0647]

[0648]

[0649]
[0650]

[0651]
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N"Nwr’\?ﬁ Al/j

41
H
L } HH HH !
Q‘T*ij ‘COOE _LIBH, /\,-:4.,,,})H MsCH o M e, /\J,a, 5
}j‘r\g By Qﬁ”f‘i- BT
H T Boc i ‘Boc H ¥ Boc HON BGC
41-A 418 4 41
O
o/\Iﬁ‘oa o
EHO N ~ 1
H 1) \n)\r O, NaHGO; HH i
; N JBn 38-F /'\»4/\ i\OEE
M PG s C_ OBn e
N, 2)HCI ?\ \F‘
H Boc 3)DBU OBR
418
41-F
gH N f\ H H Q P
KO L\Hj NS SOM  HATU, DIEA \"MN e N”\
H’V‘"—N\n’k\( o 246 ”\( o
& OBn izif‘lii’ OBn
4G 41-H
('.) F
g Py
TEA /i,}/\N N ﬁl\\‘ﬁ
N~ P
AN o E
O OH
1

THF = 2.0 M LiBH, (7.5 nL, 15 mmol)E ZH7}etgdtt. Y Ed&
oA WzkA7]a EAR A e &, B W3] Hrlkste A

(x D& F&skaL, 2719 f7] 82 & (x D= AlFska, st

S FHEA4 (120 g ZE)oll g8 gldorA ALl - FAS ALE8te] AAEY 41-BE 5353
LOCMS-EST" (m/2): [M-CiHsHHT AR, CeHuNO;s: 172,10, 4= %) 171 .95,
A 2

100-ml, F+ ujer *E‘r/‘ioﬂ DCM (20 mL) 3 ¥HSE 41-B (1.6 g, 7.05 mmol) 2 Egdgelyl (0.94
mol)& ALk, wHEE 2ol (0.91 g, 8.0 mmol)E WS EHE O HrlslitE.  o]ojA, Wt
S A2 A 347 <t F wukEdt. E¢ES EA (100 mL) & 3Asta

Al

< FA (02 FE5taL, #7] 2988 Fshar, Adx NaSo)A71aL, &=

2, A=A Aol e §HNoTA B2 - EAS AHgete] HAlsto]

LOMS-EST Gn/z): [MAHT ARR, CpsHoFaNyOp: 306; 22211306,

w7 3

100-mL T+ vk ZFehssel] DIF (10 mb) & WHEE 41-C (2.1 g, 6.9 mmol) ¥ oA E=FVEF (2.3 g, 34.5
mmol)& AFTE.  olojA, Rbg EdEE 100TAA WA wwbepgict.  E9E-S EA (100 mL)2 3|48taL, =
0= AHsgt. 4 $8& A (02 FF813, 7] $8& Faha, A% NaS0)A71aL, sFAA
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[0653]

[0654]

[0655]
[0656]

[0657]

[0658]

[0659]
[0660]

[0661]

[0662]

[0663]
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T ZdA (120 ¢ 29, FFEA ARl o) S omA ik - EAS ARgdto] AA|ste] 41-

LOMS-EST® (m/z): [MHH] AR, Ol N0y 253; A& 2): 253,

S5 41-D (1.3 g)o &9 (N2 A3l Pd/C (13 S #H7reai.
< Hy Sholl 3AIZE Bt wRksglth.  EFES AgolEERE Fi oqHsta, AAES FHAA HEE 41-

LOMS-EST (m/z): [MHHT AR, CgHioF: N0 227, 25 X): 227,

@7 5

100-mL S vlg ZgAFo] oErE (20 mL) = WHEE 41-E (1.05 g, 4.62 mmol) % wWHSE 38-F (1.6 g,
4.62 mmol)E AAL. E (20 mb) T FTEIYEF (O 77 g, 9.2 mmol)& W %’Z— o H7IET.
ojojA], WkE EFES Ao Al wRksglth.  E£3ES EA (100 mb) 2 34 skar, (2x) 2 MH3A .

[e}
T4 £9< EA (= FF8haL, {7 %Q% etal, Ax (Na2804)/‘171¢, TH 1%”14. = AEE 2.4 9)

Aol Z7F A 9ol AFEFAT. LONS-EST (m/z): D] AR, CiigfoNoOr: 5565 A2 556.

b

ko3
T

tlo

100-mL &< WbE FEksse] 4 N HCL /Hsib 5 ofx wkgomyEel 2 AAE (24.7 b= ARl
ojoj A, WhE EES ARNA 1AZE Ft wwksisith. = al (30 mL) ¥ FIHA (2.1 9) H
DBU (3.27 g, 21.5 mmol)E 1417} H<F wuksld A 110CE 71Estgtt. A7 3, AFES FuZ94
(120 g ZsDol o3 g N oA A4k - og ofAH ] ES 3

LOMS-EST' (/) [MAHT AR, CaHoFNO7: 409; 2521409,
oA 6

100-mL 5+ P g2=F] THF (5 mL) 2 MeOH (5 mL) & WHSE 41-F (0.5 g, 1.22 mmol)E AT, 1N
& EgEel Askstgith. olojA, W EREE AeolA 142 Bk wuksgich. 1N HCI
& THES AT, FFAIA UFEY f7] 98 AASEAL, EtOAc (2 X)E F

<
%é}ﬁi‘?}. %7] s @ota, Ax (NaS0)A71aL, sFAA 38s 41-G8 F5330 .

100-mL S vheb ZEpade] w2E 41-G (0.14 g, 0.37 mmol), (2,4,6-EfZFo s d)mete}ldl (0.12 g,
0.73 mmol), N,N-tjo]ia=Z@H oo}l (DIPEA) (0.24 g, 1.84 mmol) 2 HATU (0.28 g, 0.74 mmol)E A},
DCM (5 mL) Foll &3fAIZATE. §hg ZES Aol 2417 F Wit E3ES EA (100 mL) = 34
sk, 23} NaHCO; (2x), 23} NH,Cl (2x)& AA3FAL, Na,S0, AollA AE:AFAL. 50 &, = 48 4

27t A AollA 2 ArutE g e FA-Et0AcS ARl AAste] e 41-HS F53H3t).
LOMS-ESTT (m/z): [M+H] ARR, CxHioFNo0p: 524.5, 12 2]:524.5,

w7 8

50-ml F<+ HbE EekAAe] TFA (2 ml) 5 WHeE 41-H (0.13 g, 0.25 mol)E AT BJ% e de
ol 4 30+ &3t P EFAR ¥, 2 =l Aegh A el 2§ ARvED

AL =
MeOHZ AL-g3lo] AAlete] SeE 418 539

gl

g A

o H

o Oll
£
H
2
Lo
2
[<3)
—
o
=
a9

[¢]
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[0669]
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[0672]
[0673]

[0674]

[0675]
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H-NMR (400 MHz
222I2.d) 5 11.61 (s, 1H), 10.70 - 10.01 (m, 1H), 8.26 (s, 1H), 6.65 (1, I = 8.1 Hz,
2H), 4.88 (s, 1H), 4.65 (dd, J = 6.1, 2.4 Hz, 2H), 4.07 (d, I = 10.9 Hz, 1H), 3.93 - 3.58
(m, 2H), 267 (d, J = 3.1 Hz, 1H), 2.08 - 1.41 (m, 7H). PF-NMR (376 MHz,
ZRRXE-4)5-109.22 (d, J = 11.6 Hz, 1F), -111.04 - -112.79 (m, 2F). LCMS-ESI"
(m/z): [MHHT AR, Oy HuFaNsOs: 434, 2521434,

(2R,55,13aR)-8-3| =FA]-7,9-T] & 4-N-(2,4,6-E8| & F 2 2w 4)-2,3,4,5,7,9,13, 13a-S E} 3| = 2-2, 5-H E} =
I E[1',2":4,5]19 A =[2,1-b][1, 3] FAA HB-10-7t2 F 2o}r] =

sseapey

{')H

42

OH

“N’IE\OH NH,
oL s —_—

94 2
o O O A
O F
H ' £
E H -
G f LN ;
3 O\%/\N/\\\(/I&OH o /mF % O\%/\N/\\\vﬂ\\l/j@\
M S S ——— - d i
f O ‘q_z“ 5 /t NM@ E I F
H © O\" v H O D\
42-8
s
a7 4
A 1

1,4—513]E§ﬁ]r1]ﬂ—3— Ft=2 84k (3 15 g, 10 mmol)& wWlgr&EFEAE (0.195 mL, 3 mmol)So & A g]slaL, 75
of F4th. WHkS EIES 74

F

SMHNEUEZ (36 mL) % oMAIEA (4 nl) T 1-(2,2-yHEA o &)-5-HEA-6-(HSA 72 Y )-4-2
C
7

ri

oF wmykslar, WZIA)7)aL, -10TColA 39 B9 B3slal, 712 247
% WAA7)1aL 2 AR 4 dAE 3359

St 75CE AZFEsAT. o &4
aA 2

GA 1258 Z vk EE (20 nL, 4. 9 mmol)& (1R,3S)-3-oln| A E2HErS (0.809 g, 8 mmol)o] ©7!
Zo2as AT, EEES oMAEYEH (16.8 mL) 2 34star, eFAE (0.553 g, 4 mmol) o2 A g]s}tar,
8CZ 7FEsilth. 241 &, kg 3‘—?}%# T 2E2 WA A, P wRkskeitk. 0.2M HCl (50 ml)&
HA7ystal, Frgh g RS

Hezzde (2x150 nb) ez FEah. &3 7] 55 FAUEF oA
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[0677]
[0678]

[0679]

[0680]
[0681]

[0682]

[0683]
[0684]

[0685]

[0686]

[0687]

[0688]

SIS31 10-2015-0096504

U AA A 1A 1.49 gow FHAZT. HEERavdiditoniy AdAstete]

FZHA 42-A (0.225 g, 0.702 mmol) % (2,4,6-Eg]E&F e 2dd)vgolyl (0.125 g, 0.773 mmol)S oFHEY
EZ (4 nL) Fol dEAI7|a, N N-golazzHodolql (DIPEA) (0.183 mmol, 1.05 mmol)o.Z 2|3} T},
Hepoof] (Y obm] =)-N N-tJ W e (3H-[1,2,3]E&] o} 2 [4,5-b] I B d-3-L FA) Hgteln] 5 IAEFOZ

B |

o

]

EHolE (HATU, 0.294 g, 0.774 mmol) S H7F8IAtk.  1.5A1% 3 F ¥b& EFES 34 Ao A3

ot

LOMS-ESIT (m/2): [MAHT AR, Cpols FaN3Os: 464.14; A5 21 464.2.

9 4
olxdl ©Ae] % ¥ TEEo| MgBr, (0.258 g, 1.40 mmol)E H7Fetgich. ¥hg ZIES 50CoA 108 H<
ke, 10% #4 HClZ AMdshA7la, dERadge® 23] FEa90t. & f71 S NgSo, AelA 2

ZA 713, AHeta, wEA 7|, A A I2etEade (EtOH/UEFZ2eh)d] o]loja HPLC (ACN/H.0,
0.1% TFA 7/NAA] )& ALgste] GAste] SHE 4258 F5330Th:

YH-NMR (400 MHz, DMSO-ds) 3
12.43 (s, 1HD), 10.34 (t, J = 5.7 Hz, 1H), 842 (s, 1H), 7.19 {t, J = 8.7 Hz, 2H), 5.43 (dd,
J=9.5, 4.1 Hz, TH), 508 (s, 1H), 4.66 (dd, J = 12.9, 4.0 Hz, 1H), 439 (s, 1H), 4.56 ~
445 (m, 2H), 4.01 (dd, J = 12.7, 9.7 Hz, 1H), 1.93 (s, 4H), 1.83 (d, /= 12.0 Hz, 1H),
1.56 (dt, J = 12.0, 34 Hz, 1H). LCMS-EST (mz) [M+H] ARA,
CoHioFaNaOs: 450,13, 531450 2.

2 A e 43

SHHE 439 A%
(12aR)-N-((R)-1-(2,4-tEFF 2299 & )-7T-3| =FA|-6,8-1] =4-1,2,3,4,6,8,12,12a-FE} 3| = 2-1,4-H E}
gy e E[1,2-a:1",2'-d] ¥ A -9-Ft 25 2ol =

E
43
b ) 0] : F
HATU Z/\T\, TN \Iu\ﬁf\\r; S
R ‘N\P/K\, 0 N E
O OBn
43-A
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[0689]

[0690]

[0691]
[0692]

[0693]

[0694]
[0695]
[0696]

[0697]

[0698]

[0699]
[0700]

[0701]

[0702]

SIS31 10-2015-0096504

oA 1
100-mL S vbet Zepao] Wb E 41-G (0.14 g, 0.37 mmol), (R)-1-(2,4-tj=F 9 & wd)oleto}rl (0.12

g, 0.74 mmol), N,N-tjo]AZ2ogo}lul (0.24 g, 1.84 mmol) = HATU (0.28 g, 0.74 mmol)ZE X|$-a, DCM

(5 mL) Foll &AATE. W EFES HARo|A 2417 Tt ekl EFES FA (100 mL) 2 3]A3kar,

323} NaHCO; (2x), 23} NHCI (2x)2 Al H3FaL, NaS0y ol A AZAIAY. FFHA1X Z BdS5 AEg A4
1P

Aol A 2 AzehEodRe] oa] SA-EOACE AbEale]l AAlsle] SEE 430 S50l

L
w2

’

LOMS-EST (m/2): [M+HT AR, CieHoF; N0 520; 2% 3] :520.

%A 2
50-mL S vler Zk2F0] TFA (2 mL) 5 WHSE 43-A (0.14 g, 0.27 mmol)Z Ak, HHE EES A2
oAl 30+ Bt wuksGlth.  FEFAIZ &, & BES ATt A oA ZE AZwtE I 93] EtOAc-

2
MeOHE AH&3te] AAlste] st 438 53kt
"H-NMR (400 MHz,
Z2232.4)5 11.65 (s, 1H), 10.57 (s, 1H), 822 (s, IH), 7.31 (m, 1H), 6.99 - 6.62 (m,
2H), 5.64 - 532 (m, 1H), 4.90(d, J =27 Hz, 1H), 404 (4, I = 11.5 Hz, 1H), 3.93-3.63
(m, 2H), 2.67 (s, 1H), 2.08 - 1.40 (m, 9H). “F-NMR (376 MHz, Z2232.d)5 -
113.09 (m, 1F), -115.01 {(m, 1F). LOCMS-EST® (w4 [M+H] A2x),
CarHpoFoN:05: 430,25 2]:430.

A A e 44
Sh3tE 449 A=
(13a5)-8-3] =5 A]-7,9-H] & 2-N-(2,3, 4—Eﬂf‘j~e ¢ =MA)-2,3,4,5,7,9,13,13a-E} 3| =22, 5-H E} =] 2] =

[1',2":4,5]9 A =[2,1-b][1,3] A A B-10-7} 2 & ~o}n| =
4o P J«
\(/\N “\/ Hm
\ W\o FNF
Mo o F
44

;;c m o,

OH 44

A 1

335 15-B (40 mg, 0.12 mmol)E 1 mL oFMEYEZH Foli, 2,3 4-EfZFeadldolyl (29 mg, 0.18
mmol), HATU (53 mg, 0.14 mmol), N, N-tjo]A3xzHo|dolnl (DIPEA) (20 mg, 0.16 mmol) o2 A &3}, A&
oA 2417 FoF wwWkek & LONS EA1sto] 33HE 15-BY 9Ad AR = FIhA 44-A9 AL gAY

W BHER $5 WIS FAs

A 2

_95_



[0703]

[0704]
[0705]
[0706]

[0707]

[0708]

[0709]
[0710]

[0711]

[0712]

[0713]

SIS31 10-2015-0096504

old A9l Z wkg £ MgBr, (63 mg, 0.34 mmol)E H7IsIFtk. ¥k EIHE-S 50TolA 1A3F o

Whslal, 10% 4 HCIZ A EA 713, 4 2 g2 2uje Alold] Ealsta, 4 A4S tEEz2vee
Zaqrt. &g §7) AL MgS0, AelA 7AxA7|a, oZsbar, HF=A|7]3, HPLC (ACN/H.0, 0.1% TFA 7H& A

ool ol sh3tE 442 AASAT

TH-NMR (400 MHz, DMSO-ds) 8 12.45 (s, 1H), 10.38 (t, J
= 6.0 Hz, 1H), 8.43 (s, TH), 7.27 (q. J = 9.2 Hz, 1H), 7.16 (q, 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, 7 = 12.8, 9.7 Hz, 1H),
1.92 (s, 4H), 182 (d, J = 12.1 Hz, 1H), 1.55 (dt, / = 12.2, 2.9 Hz, 1H). LOMS-ESI”
(m/z): [MHHT AR, CorHioF3N3Os: 450.13;: 421 450.2,

A Ao 45
3}ehE 459 A=

(1325)-8-3| =& A|-7,9-t & A2-N-(2,4,6~-Eg EF o244 )-2,3,4,5,7,9,13, 132~ E} 5| =22, 5-H E} =] 2] .=
[1',2":4,5]9 24 =[2,1-b][1, 3] SAA| A-10-F} 25 o] =

N/\.)\N
\E«; \ﬂ/\(“o ’\/C’D\F

45
Ho i ¢ T
NTUNTSYTOH N L HATY \(\N’\T N ]\
N \ Y ) + /: i\ NNO H E e E
Ho o F - Ho oo
15-8 o . 5
HoH il i
e NN T
NN A o - .
"y
O OH 4

A 1

335 15-B (38 mg, 0.12 mmol)E 1 mL oFMEYEZHS Zola, 2,4 6-EFZFoadlldolyl (34 mg, 0.21
mmol), HATU (50 mg, 0.13 mmol), N,N-t]jo]AXZdo|go}ll (DIPEA) (23 mg, 0.18 mmol)o. 2 A3}, A2
ol A] 2417 FoF ke & LOMS #A1ste] slstE 15-Be] &S AR 9 FAl 45-A9] IS W UG
g £3EE 3% dAE TP

Hke golo]| MgBr, (55 mg, 0.30 mmol)E H7Fsladc). whe EIES 50Co|A] 1417 E<t
2 AT, #4 9 HERzAE Aol Ewjsta, £4 A& HEEREAger F
A

TS MgSOs /E}Oﬂ*ﬂ AZA7)aL, oJ7star, FFA 7], HPLC (ACN/H,0, 0.1% TFA 7§ A

gl olsl gAlste] ke 458 58T
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[0714]
[0715]
[0716]

[0717]

[0718]

[0719]
[0720]

[0721]

[0722]

[0723]

[0724]

[0725]

SIS31 10-2015-0096504

'H-NMR (400 MHz, DMSO-dg) 8 12.37 (s,
1H), 10.37 — 10.25 (m, 1H), 8.37 (s, 1H), 7.14 (1, J = 8.7 Hz, 2H), 5.37 (dd, J = 9.5, 4.0
Hz, 1H}, 5.02 (s, 1H), 4.66 — 4.40 (m, 4H), 3.95 (dd, J = 12.8, 9.6 Hz, 1H), 1.87 (s, 4H),
177 (d, J= 11.9 Hz, 1H}, 1.50 (dt, J = 11.8, 3.2 Hz, 1H). LOMS-ESI” (m/z): [M+H]"
AR, CpHioFN305: 450.13; 2214502,

AN 46
SHeHE 469] Alx

(13aS)-N-(2,6-T) ZF 2 2wl 4 )-8-3| =2 X]-7 9-1] % 4-2,3,4,5,7,9,13,13a-2E} 3| =2 -2 5-w|E} =T g = [1
2':4, 519 A %= [2,1-b][1, 3] SAA| F-10-F} 2 & 2~0ln| =

8] F
\f \ JLH B
‘\ LR
/"H
G OH
46
1o 1
S 05 A |
X;{L/\N OH H?N/b HATU
N v +
\ w I © F \/
Q\
158
O F
HoH
MgBr, : O\E/AN/\)Lﬁ/I/)%
\/ Ni J\(&x\o F
HO OH 4

3}3+E 15-B (38 mg, 0.12 mmol)E 1 mL oMAIEYEH] Zola, 2 6-tZFo 2w dolyl (19 mg, 0.14 mmol),
HATU (56 mg, O. 15 mmol), N,N-tjo]AZ2dogo}lyl (DIPEA) (20 mg, 0.15 mmol)Lo & A gslar, A4 90

oSt Wk 3 LONS 2Aske] SEE A kg AR B FIHA| 46-A9 IS WS vhE EFE
2 55 dAE ng—‘s—]'(/)i]:]'.
w2

old dAe z wrg glol NgBr, (50 mg, 0.27 mmol)E H7FstQtk. whS EFES 50T 1A17F St
RISEIL, 106 $4 HCIR APYEAIS, $4 8 dERRWG Atele] Rusta, 4 4& dFREMGoR F
3tk &3 7] 4 MgS0, AellA AxAZ|, oEa, HFAIZ|, HPLC (AN/HO0, 0.1% TFA A=A
ol o8l JAste g3tE 46& F53AUT.

|

!

m‘ll

e

'H-NMR (400 MHz, DMSO-d;) & 1237 (s,
TH), 10.33 — 10.26 {m, 1H), 837 (s, 1H), 7.39 — 7.29 (m, 1H), 7.05 (t, .7 = 7.9 Hz, 2H),
537 (dd, J = 9.5, 4.1 Hz, 1H), 5.02 (s, 1H), 4.66 — 4.45 {(m, 4H), 3.95 (dd, J = 127, 9.6
Mz, 1H), 1.87 (s, 4H), 1.77 (d, J = 12.0 Hz, 1H), 1.50 (dt, J = 12.2, 3.5 Hz, 1H).
LCMS-EST (m/2): [M+H] AR, CoyFpoFoN3Os: 432,14, A5 R):432.2.

Aol 47
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[0726]

[0727]

[0728]

[0729]
[0730]

[0731]

[0732]
[0733]

[0734]

[0735]
[0736]

[0737]

[0738]

SIS31 10-2015-0096504

skt 479 Az

(1R,4S,12aR)-N-(2,4-1) EF 0 2l d)-7-3| =5 A]-6,8-T] 5 4-1,2,3,4,6,8,12, 12a-S EF 3| =21, 4-W|E} .= U] 7]
YE[1,2-a:1",2'-d] ¥ FH-9-7} 2 E xoju| =

H
£7
O
HH ‘ HoH 9 .
: SR OH  HATU, DIEA E”Jr’\N SN N SN
N A Q:—N PN Ho | &
N O 24mEtesadtl TN S0 =
O OBn O OBn
41-G 47-&
H O F
e CHONOO
¥ \jj—*"'N \ 0 /f\F
O OH
47
A 1

(DIPEA) (0.79 g, 6.11 mmol) % HATU (0.93 g, 2.44 mmol)Z DCM (10 mL) o] &3jA| AT, wHE E35E
A Lo A 2A17F Fot wwkEtk. E£3ES EA (100 mL)E 3]X38}ar, E3F NaHCO; (2x), E3F NHC1 (2x)Z Al

ZataL, NaS0y ol AxAZT. 54 5, = 45 Hegt 4 ZelA 29 AazvieEadgaed os @)
7-

A-EOACE AFg3tel AAISt] SR 47-A8 S5

Z Ak 41-G (0.45 g, 1.18 mmol), 2,4-tjZF o =2Zwldolyl (0.35 g, 2.44 mmol), N,N-Tjo]A X ZHoEo}
1=}

o 2

LOMS-ESE (/) [M+HT AR, CsHoFN07: 506,25 X]: 506.

S5 47-A (0.5 g, 0.99 mmol) S AT, ¥ TIES AL

Ze}2=Te] TFA (6 ml) 5 Wb
2 =ds Aevt A BelA Zd A=viEIvel o] EtOAc-

@ et
A 0% et mwslddth.  FHA

el AN &

MeOHE AH&-3te] AAste] S{E 478 F5383.
H OWMR (400 MHz,

2223248 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, T = 3.1 Hz, 1H}, 2.00 - 1.40 (i,
8H). UF NMR (376 MHz, Z2232.d)3-11231(d, J =80 Hz, IF),-11477(d, J =
8.4 Hz, 1F). LCMS-EST (mz): [M+H] AR, CuHFNaOs: 416, ASX):
416.

AN 48
SHebE 489 Alx

(1S,4R, 12a8)-N-(2,4-T) =2 0 2 Wl 4 )-7-8| =216, 8-T] 2 4-1,2,3,4,6,8,12, 12a-E} 3| =2 -1, 4-v| E} .= T] 7]
Y E[1,2-a:1",2'-d] ¥ &R -9-7t 25 2olu| =
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[0739]

[0740]
[0741]

[0742]
[0743]
[0744]

[0745]

[0746]

[0747]
[0748]

[0749]

SIS31 10-2015-0096504

g oH a il
/,;[ E/\[?xnfﬁ/\@\
I NN LN
A Y Y d
O OH

48
ol Q\ H”‘N " 1
H
RN ,
f N [ f OH e N
H i)ﬁph Su
48-A 48-8 48

48-BE A Al 5594 55-He} -ALEHAl 55-AS 48-A% X|3sle] A ZEGT).  3FEE 488 A Ao 3804 3}E
B 380 e 71AE ukel o] 38-BE 48-BE X 3ksle] Alxsle] BFE 488 53T

"H-NMR (400 MHz, Z==XS.
d) 8 11.79 (s, 1H), 10.44 (m, 1H), 8.33 (5, 1H), 7.42 — 7.31 {m, 1H), 6.86 — 6.74 (m,
2H), 4.74 (s, 1H), 4.63 (d, § = 5.8 Hz, 2H), 4.19 (m, 1H), 4.07 - 4.03 (m, 2H), 2.83 (s,
TH), 1.92 — 1.68 (m, 6H). "F NMR (376 MHz, Z22X2-d)§-112.3 (m, 1F), -114.8
(m, 1F). LCMS-ESIE (m/z)y [M+HT AR, CHuF N0, 416,14, A=A
416.07.

A A 49
32 499 A=

(2S,5R, 13a8)-8-3] =5 A]-7,9-t] & A-N-((3-(Eg R o 2w E) F 2| d-2-d) v €)-2,3,4,5,7,9,13, 13a-%E} 3]
c2-2,5-wEl =T =[1",2":4,5] A =[2,1-b][1, 3] FAIA F-10-7} 25 ~ofm| =

==

CFs
R
N. =
49
O } Q CF,
d O }jf\ i ¢Fs H ) H N i
CYT NS O e HATU SN 7o
O N A Ay« 8 T 7 QN A AP N
O O o O
15-8 . 49-A
H o H i GFs
MgBr, ol \f/\N R NN
"""""""""""""" o N e Ho N
e
=} 0O
49
A 1

stk 15-B (44 mg, 0.14 mmoD)E 1 ml oPAEYE™-] =i, (3-(ElEF2ve)v e d-2-2) ol
(38 mg, 0.18 mmol, HCl 1), HATU (69 mg, 0.18 mmol), N,N-t]o]iZFedobsl (DIPEA) (0.07 nmL, 0.40

mmol) O 2 HEeta, Aol 1ARF 9t ugkek & LOMS #41ste] sh3tE 15-Bo] ek AR 9 A 49-
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SIS31 10-2015-0096504

dS g e, Wg TREE F4 dAE 3.
[0750] A 2
[0751] oA wAe] Z k& &l MgBr, (51 mg, 0.28 mmol)E A71etvl. ¥-g EFES 50ToA 90 FoF aw
SkaL, 10% 43 HC1Z Abdsiazlan, 4 2 gE22d|gr Afolo] Eulsta, 4 A4S Y22 vegoe=r &
sttt e 7] S MgSOs el A AxAI7IaL, AAFetal, FHA7]A, WEkge] o]o] tod JdHEZR <
3} gsle] 3gE 495 533
'H-NMR {400 MHz, DMSO-de) & 12.42 (5, 1H),
10.80 — 10.70 {m, 1H)}, 8.83 (d, J = 5.0 Hz, 1H), 8.44 (5, 1H), 8.19 (d, J = 8.6 Hz, 1H),
7.56 (dd, J = 7.7, 5.2 Hz, 1H), 5.43 (dd, J= 9.5, 4.0 Hz, 1H), 5.08 (s, 1D, 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),
1.93 (s, 4H), 1.82 (4, J = 12.1 Hz, 1H), 1.60 — 1.52 (m, 1H). LCMS-ESIT (m/2):
[0752] [MH+HT" ARER], CoHapFN4Os: 465.14; AEX]: 465.2.
[0753] AAd 50 2 51
[0754] o}3tE 50 ¥ 519 Ax
[0755] N-(2,4-t)ZF 0 2 2 )-9-3| =2 A]-8,10-T] < %-2,3,5,6,8,10,14, 14a-=E} S| = 2-2 6-wEl =T 2] E[1',2' 14,
5198412, 1-b]1[1,6,3]H SA A -11-7F2 B 2olm = 50 € 51
H ot 1 |
YN TN TS O’Y N\ \@
< ,N\n,,&\s,&o S F
O7 H o OH
50 5%
[0756]
COH
¥
- s
HO OH o £ Ov/l%
\LN"\’J\N’A\..’L\ . e /\N/\ﬁ
0 /\FI bl l\;} " ”\
e , e 0 13
SN 10
(+!~)
| 7N1gsre
{icad
V 2 N
o} F
Ho.H i 9 k
X5 %‘&Ikﬁ D N \/\“i
(&[\T,’/‘Q\T o “F | ’N\ﬁ’\ 0 NP
OTH G o soB ¥ O O B1-A
/ Mo, MBr, N\,
o H i i H o H i I
‘5;/'0\?’/\!\!' \/U\!E/\I& L{ F‘G%N&\\T/’”\\‘ PN
(5o S TN S S F
O H\g OH >g Q)\O(H\
50 51
[0757]
[0758] oA 1
[0759] He 5-(2,4-0EFL2MA 720 Y)-1-(2,2-T 3| EF A ") -3-H| FA|-4-5 21 4-T] 3| E2 T -2-7} 2 5
AgolE (1-C, 392 mg, 0.95 mmol) (XAl 87), ghAlm] Alx-5-olu]| g Egs]| = 2-20-9 &-3-2 (W0
2012/145569 (Bennett, B. L. et al.), 2012 4€¥ 209 &=9) (112 mg, 0.95 mmol), % EMFZH (134 mg,
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[0760]

[0761]

[0762]

[0763]

[0764]
[0765]

[0766]

[0767]
[0768]

[0769]

[0770]

SIME3 10-2015-0096504
0.97 mmol)< 3.8 mL SFHNEYEZ/0.2 nl ofHEA e moli, 90ToA 90% o wuksl & Hkg
DCME 5 Atolo] Ewjsta, 4 AL DIMOR FZaa, 3 f7] S MgS0, Aelld HAEAIF L,
o] #&tar, FFHA7]aL, SGC (0-10% EtOH/DCM) ol 2l&f] AA)ste] T2k 50-AS =533},
aA 2
Z70A] 50-A (40 mg)E 7]1ZH IC 28 AollA 71 SFCel o3 fajHozA 29 o|alslElA & 10% DNFS
Abgste] BElate] F74A) 50-B (A1 &8 I3) 2 51-A (A2 &8 ¥A)E AL AAAERS} R &5
ST, FIHAl 50-BY A9 (vA] Aol fgASE), 71F HPLC AF AIZE = 11.48% (7129 IC, 150 x
4.6 mm, 1 mL/& MeOH). F3A] 51-A9] ZA%: (v]x]9] Af 4A3}sh), 71% HPLC A7 A7+
H IC, 150 x 4.6 mm, 1 mL/% MeOH).
@A 3a

BEUsvladlE (12 mg, 0.06 mmol)S 1 mL oPHEUE™ F FIHAl 50-B (10.5 mg, 0.02 mmol, w]=]2] Aty
AABFsh) o] fMoll HIlEIF Y. WS EFES 50T 1A Fot wkalar, 10% 24 HCIZ A 3A| 7] o
T4 D YFEEAE Alolo] Eujsla, A AS IFEEWEoR &3, &3 §7] A4S MgS0, Al A
AzA715, AFstar, FFA7]3, HPLC (ACN/H0, 0.1% TFA 7I&A &)l o8] FAste 33dE 508 5
STt

],

o

TH-NMR (400 MHz, SR2IE-4)5 1047 (4 J =
5.8 Hz, 1H), 8.42 (s, 1H), 7.35 (q, J = 8.6, 8.2 Hz, 1H), 6.81 (g, 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), 3.98 (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-EST" (m/z): [M+H]" A%,
CorHaFoNaOyg: 448 40, A5 21 448 2.

A 3b

Baustulaul4 (13 mg, 0.07 mmol)< 1 nl oMHEYUEY ZF F7H4 51-A (13.2 mg, 0.03 mmol, WX Au)
%z]ﬁ}fﬁ)«l g Arlslgel. ¥bS EIES 50°Co A 1AZE B9 wEksta, 10% 43 HCIE A3 sA 71
TA 2 gFE g Alold BEujslal, 4 AL tEFEaEdecr &5k, e 7] A MgS0, Aol A

A7la, odxsta, FFA71a, HPLC (ACN/H0, 0.1% TFA 7§2A 35l <& AAste 3&E 518 F5

TH-NMR (400 Mz, ZEEZE.¢) 5 1047 (1, J =
5.8 Hz, 1H), 8.42 (s, 1H), 7.35 (g, 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), 436 — 4.26 (m, 2H), 4.20 —
4.08 (m, 2H), 3.9% (dd, J = 12.4, 10.2 Hz, 1H), 3.88 (t,./ = 11.8 Hz, 2H), 2.27 (dt, J =
13.3, 3.1 Hz, 1H), 2.15 — 2.06 (m, 1H). LCMS-ESI" (m/z2); [M+H] A3,
CoHyF,NaO6: 448.40; 5 21 448.2.

A A 52
3}8HE 529 A%

(2S,5R,13aS)-N-(2-A| S 2 X 2 ZA] 4—~$3§H¢VE‘)—8—6IE%A1—7,9—Q—%¢—2,3,4,5,7,9,13,13a——%E}%IE§—
2,5-Mebwmvl e = [1',2":4,5] 9] ehA] = [2,1-b] [1, 3] SAHAI R -10-7} 2 2 2ohw] =
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[0771]

[0772]
[0773]

[0774]

[0775]
[0776]

[0777]

[0778]
[0779]

[0780]
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8]
ot M
\:f, \\?/’\N Xy N/ !//.\\\\.!
7 : H ,E
\\/(N\ﬁ/’\ o) O/ \"///\F
HO oH
52

NCry _oprom, nant ch\/j\ LA N \/E.J\
F’\/\F o
A A

QO
f p H H
?/O\?’/A\N/\\\\)‘E\GH HoN \/El HATU Y LN ILL ,\/[)\
DN A, *0 \ N
H

e A

15-8 “ o 824
s OIS L,
\’ H o
52
@A 1
20 L U3t T AISEZIZ2RE (1.9 g, 29 mmol)e] &dE& 80 mL YA 5 FAasfUEFS 0C &9 (F+
% 60% w2k 1.04 g, 26 mmol)ol] HIFESATE. WHE EgtEo] A2o® JILHEE i, 2,4-UEF 2wl
ZUEY (3.48 g, 25 mmol)& ¥ H7leta, v L5 2 95CE ASAAT.  18A7F H¢F wyksk & ukg
EAe Ao W7pA|aL, olF olAEH|ER s|Msta, BR 23] ¥ AR 28] AAskaL, NgSo, AdelA A
ZA7)a, qsta, Azt A oA sHAZY. dggt 4 Z2ulEa S (0-10% EtOAc/ Aol 93] A
Aste] 2-AF 2R EAA-FFLEMNZUEL S F5315}.
"H-NMR (400 MHz, Z22IX2-J)57.52(dd, J=

8.6, 6.2 Hz, 1H), 7.05 (dd, /= 10.5, 2.3 Hz, 1H), 6.73 (td, /= 8.2, 2.3 Hz, 1H), 3.87 -
3.76 (w, 1H), 0.87 (m, 4H).
A 2
THF % 2322 nEdE59 0C &g (IM, 15 nl, 15 mmol)dl L told dEZ 5 2-A|F2 L ZZA]-4-
ZEQZHMFRYELS AUl whg §NE 3AIF B wtelal, Ao 2 AA3E shsta, 0CE A
AN 73, F7 o] THE % $43tg2nE ag 8 mL (IM, 8 mmol)E FH7}slar, F7F=2 902 EoF wwkalglth
W8S 0.9 nl 2, 0.9 mL 15% NaOHzy), 2 2.7 mL 29 =217 7ol 98 Asd. 25 tod
2R FFHA Aol EE F3) oFstar, MgS0y elAl AFRAI7II, SFAA T8 £E 2-AE22R

stgla, = BAEA SRS

N,
o°
=
o
X
Jn

"H-NMR (400 MHz,
SERES-4)§7.17 - 7.08 (m, 1H), 6.96 (dd, J = 10.9, 2.4 Hz, 1H), 6.61 (td, J = 8.3,
Hz, 1H), 3.78 — 3.66 {m, 3H), 0.89 — 0.72 (m, 4H).

@A 3

338 15-B (46 mg, 0.14 mmol)E 1 mL oMEYEZ Jjolil, 2-A|FRZIZEZA-4-ZFoZwldolyl (32
mg, 0.18 mmol), HATU (62 mg, 0.16 mmol), N,N-tjo]AxZHo|do}7l (DIPEA) (0.04 mL, 0.22 mmol)2o2 g
Shar, Ao A 2AI7F B ket & LCMS EAlste] SstE 15-Bo] ehdg AR 9 F1HA] 52-A9] A4S W
st 9§ EEE 5 dAE —?533}93\‘:}.
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[0781]

[0782]

[0783]
[0784]
[0785]

[0786]

[0787]

[0788]
[0789]

[0790]

[0791]

[0792]

SIS31 10-2015-0096504

oA 4
o]d wAY % W& gollo MgBr, (56 mg, 0.30 mmol)E H71eldvt. w8 EFES 50ToA 90 Fob mw

3Fal, 10% =4 HCIE Ak stA7]ar, 4 9 gE 22| Alo]d %_‘—HH’S]—I_!’ 2 e tZ2zadeon &
adck. @ Rl S MgSo, LOﬂ A AdxA7]an, ofdetar, §FA7]a, HPLC (ACN/H0, 0.1% TFA 7H&A] 3

Fol Sl AAIe] BFE 522 FEA.

H-NMR (400 MHz, DMSO-ds) § 12.44 (s,
1HD, 1021 (1, 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, 1FH), 5.07 (s, 1H), 4.66
(dd, J = 12.8, 4.1 Hz, 1H), 4.5% (s, 1H), 434 (dd, J = 5.6, 2.4 Hz, 2H), 4.04 - 3.91 (m,
2H), 1.92 (s, 4H), 1.82(d, J = 11.9 Hz, 1H), 1.55 (dt, J= 12.4, 3.5 Hz, 1F), 0.80 {q. ./ =
6.3, 5.7 Hz, 2H), 0.72 51 = 6.0, 4.9 Hz, 2H). LOMS-EST (n/z): [MHH] A2,

A A4 53
35t 539 A=

(2R,55,13aR)-N-(2-A S RZIZZEA4-Z 70 2 A )-8-3] =2 A|-7,9-1] 2 4-2 3.4,5,7,9,13,13a-S E} 3] =2 -
2,5-WEb ey 2 21,2 14,519 R = [2,1-b] [ 1, 3] $AMA B -10-7F 2 5 20w =

O
PN
&;‘5 Yo EQ

53

O
QE?O: Nf\f%ﬁ Hz“*f[j\ HATY %j/\k)l @

53A ------

A 1

338 42-A (46 mg, 0.14 mmol)E 1 mL oMHEYEZ Fjoli, 2-A|FEZIEZEZA-4-ZF o Zwldolyl (33
mg, 0.18 mmol), HATU (61 mg, 0.16 mmol), N,N-tjo]AZ 2 oo}l (DIPEA) (0.04 mL, 0.24 mmol)o.2 =g
ShaL, AZoA 2A1ZF FF wykek & LOMS Alste] EHRE 42-A9] ¢hdd AR A FIHA 53-A9 FAS W
AUt g EFEE S AE T3t

A 2

P

I
av)

=

old ©Ae = "kg gl NgBr, (55 mg, 0.30 mmol)ZE ZH7}stitl. wWhE EFES 50TColA 908 B¢ W

Shal, 10% 574 HCI=Z ARsA7]aL, 44 B S22 2|g Afojo T,‘:_‘—HH’E]—_—Y]_, =X Ao tZRadeor 2z
stk &3 f7] S MgS0, AollA ARA7|aL, o3psla, sFA]7]a, HPLC (ACN/H.0, 0.1% TFA 7W2A 3
el o8l gAste] e 53S F5ISIT.
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[0793]
[0794]

[0795]

[0796]

[0797]

[0798]
[0799]

[0800]

[0801]
[0802]

[0803]

SIS31 10-2015-0096504

"H-NMR (400 MHz, DMSO-ds) & 12.44 (s,
1H), 1021 {t, /= 5.8 Hz, TH), 841 (3, 1H), 722 - 7.15 (m, 1H), 712 (dd, J= 112, 2.5
Hz, 1H), 6.72 (td, J= 8.5, 2.5 Hz, 1H), 542 (dd, ./ = 9.6, 4.1 Hz, 1H), 5.07 (s, 1H), 4.66
(dd, J= 128, 4.1 Hz, 1H), 4.58 (s, 1H), 4.34 (dd, ./ = 5.6, 2.4 Hz, 2H), 4.04 — 3.91 (m,
2H), 1.92 (5, 4H), 1.82(d, J = 11.9 Hz, 1H), 1.55 (dt, ./ = 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/4z): [M+H] AXA,
CraHpsFN2O,: 470,17, 25 %):470.1.

2 Al 54

335 549 A x

(2R,58)-N-((S)-1-(2,4-t) =20 2 d)-2,2,2-EF| ZTF QL 2 of| & )-8-3| =2 A]-7,9-T] & A~
2':4,5 1-

2,3,4,5,7,9,13,13a- % B8] =22, 5-vi| Bl s 2 £ 1 131 2hA (2, 1-b] [1, 3] S APA| 2110~ 7h 2 25 op ] =
F
o o NP
AN R i
BSOS RE
n Ho
@ bl \\}/go /:J\F
O OH
54
F o
o e} h\J_/F F I's) i \J/F E
PN H [ : NS N
- 7«: N\\\ R v N a4 N JN\V N \’;’L\\}
Y o (AL A S
¢ o i o
S4-A 54-8
FLF
MgBr, A0 /\? ]
— \é N NS
ACN . AN S No T
\g/\éH
54
A 1

50-mL i Hbe ZekAFo] DOM (2 ml) & ¥RSE 54-A (0.02 g, 0.06 mmol), (S)-1-(2,4-TZF o 2¥d)-
2,2,2-EEF e Zoekolql (0.019 g, 0.09 mmol), N,N-Tjo]AZ2Ho|o}wl (DIPEA) (0.048 g, 0.38 mmol)
2 HATU (0.036 g, 0.09 mmol)E AHATE. WHg S A2 1A7F 5 wwkelgik. w8 E3ES 5
%A)71aL, EtOAc (50 mL) %ol A-&sfAl71aL, F3} NaHCO; (2x), E3} NHCIE A1H S}, NaS0, Aolx AxA

, = wde At A ol 2y AmviEddvd o] FA-EtOAcE ARE-sto] AAlsko]

LOMS-EST™  (nZ): [M+HT AR, CaHplNOy 514; 25 A:514.

oA 2

50-mL 5 vlg ZEkadd] ol EYER™ (2 nl) T W3S 54-B (0.03 g, 0.058 mmol) E B EF3nladlE
(0.03 g, 0.15mmol)& AU}, wWE EFES 50CTE 7tgatget. 108 3, e 535S 0CE \@7%] 7)1
1IN @4k (0.5 mL)S H71etdtl.  olojA, kg EFES MeOH (2 mL)E 8A3ct. of3a & % %é%
A& HPLC BA] (30-70% oIAEUEZ: & 0.1% TFA)] o3 AAste] 313E 545 TFA Qo2 A %
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YH-NMR (400 MHz, Z22¥2-d)5 11.28 (d, J=9.4 Hz, 1H), 8.39 (s, 1H),
7.54 (g, I = 7.8 Hz, 1H), 7.12 - 6.76 (m, 2H), 6.40 - 5.98 (m, 1H), 5.57 - 5.18 (m, 2H),
4.68 (s, 1H), 4.29 (dd, J = 13.1, 4.0 Hz, 1H), 4.05 (dd, J = 12.9, 9.3 Hz, 1H), 2.39 - 1.94
(m, 4H, 1.86 {t, J= 10.5 Hz, 1H), 160 (dt, J= 12.6, 3.4 Hz, 1H). “F-NMR (376 MHz,
222%2.4)5-7530 (1, T= 6.8 Hz, 3F), -108.33 (dd, J = 8.6, 6.3 Hz, 1F), -111.56 - -
113.23 (m, 1 F). LOMS-EST (m/2): [M+H]" A8, CoHaoFoN:Os: 500, A%

[0804] 300.

[0805] A A e 55

[0806] 35 559 A%

[0807] (1R,4S,12a8)-7-3] =5A|-6,8-T] $4-N-(2,4,6-EEF 22 M A)-1,2,3,4,6,8,12,12a-FE}S| =2 -1, 4-HE} 1=

gy e =[1,2-a:1',2'-d] ¥ A -9-7t 25 1ol =

[0808] 22
GO
(*\ ( \2
\ o
(N y o
f Pd{O KE\NH HC! nBr, GHACN . L,,\N)
jjx\?ﬁcoga 2) ;—.i;.,l/EaOH 7,& CO,Et r.t., HRA T O,
" 55 53-8 55-C
- N7
N » HCH ” | :\&
n-Buld, THF TN &F,4h Ll—/ HCL - Hy, PR{OH)/C /L /Nn He
78°C, 58 LM rL, A e
CO,EL COH
55-D 55-F
Boc,0
P o
NaOH, 984t
i, HA
e R
[0809] 5
[0810] oA 1
[0811] H, #9171 3F2] EtOH (400 mL) & 3}FgHE 55-A (40.60 g, 150 mmol) 2 Pd(OH),/C (12 g)o] &3ES 2204
Al wgkeRoink. wkg EFES oFskar, HCI/EtOH (400 mD)E AHstlct. EFES A 243 ¢
ST Whg ERES BFAA SFE 558 SEelgon, ofF ¥4 wilel AA slo] Agatart.
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[0812]
[0813]

[0814]

[0815]

[0816]

[0817]

[0818]

[0819]

[0820]

[0821]
[0822]

[0823]

[0824]
[0825]

[0826]
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LOMS- ESIY (m/2); [MAHTT AR, CoH(sNO: 1701, 25 3): 170.2.

oA 2

CHCN (1 L) & 3FgE 55-B (92.25 g, 0.45 mol) B! K.C0; (186.30 g, 1.35 mol)e] &loll 0ol Wl Bz
nlo]= (76.50 g, 0.45 mol)E H7Feplvh. ERES AoA WA wateiivt. kg E3HES ot
A71aL, e Aerh A A azmEIws o8 gAste] §eE 55-C5 533

=
w7 3

K

THF (400 nL) & tle]AX=ZFolrl (50 g, 0.50 mol)e] EFEo] n-BuLi (200 mL, 0.50 mol)E -78CelA] N

w9A7] stel AzbsRRTh 0.5A%F F, whE BFES 20CR Jbeka, 0543 ok wuwsnt. EFEe
-78C=E ¥ZtA171aL, THF (600 mL) 5 3}¢H%E 55-C (64.75 g, 0.25 mol)e] &AS N, £97] ato] H7betsivt
TFES AAZ B wNkstar, X3 NHCl fd9oz AT, EFES EtOAcE FE8a, 77 T2 95

2 ARSI, NaS0, AollA AZEAZAL, owsla, w=2AAY. AEES Augt A Ao|d F2nlE e
ol AAete] 3}3E 55-DF FEBIAT).
A 4

4N HCI (1.30 L) < 3}gHE 55-D (129.50 g 0.50 mol)«]

ot FAFES HPLCOl o8 AAste] 3EE 55- 319 u}

Hy %171 3] EtOH (400 ml) % 3}3E 55-E (47 g, 176 mmol) = PA(OH),/C (9 g)¢] E£3FES HA-2clA WA

WHSGT. W EHES BFAA GHE 5FF FEHQOM, oF T WA A ol Aear.

TH-NMR (400 MHz, CDCL) 8 4.22 ¢, 1H)
4.06 (s, 1H), 2.98-2.95 (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 (4, J = 9.2 Hz, 2H), 149 (s, 1H). LCMS-ESI" (m/z): [M+H]
AR, CHpNOy: 1421, 2221142 1.
oA 6
24k (120 ml) %5 3% 55-F (29.20 g, 165 mmol) 2 2N NaOH &< (330 mL, 0.66 mol)e] E§E] 0
Al Boc0 (39.60 g, 181 mmol)E FH7betltt. whg £FES A2 WA wwkeglty. E£3FES 3N HCI
AHgEte] pH=5~60. 2 FA3IaL, DNSZ FZE3UTE. 7] T& NaSO, AollAl AxA7]aL, of3star

55— GE }“:o}-oﬂq—

TH-NMR (400
MHz, CDCI) 8 4.40 (s, TH), 4.26 (s, 1H), 2.89 (s, 1H), 1.76-1.74 (s, 1H), 1.69-1.59 (m,
4H), 1.50 (s, 1HD), 147 (s, 9H). LOCMS-ESI' (m/Zz): [M+Na] A4,
CioHNNaQ,: 2641 ;85 2):264 1.

A 7

0CE WYZFAZ1 THF (10 ml) % & 55-G (500 mg, 2.07 mmol)e] E3tEo BH;-DMS THF 2= (THF % 2N,

Ak ZIAZF sy, W SRS RUE st ojmdh -
Lo Jh2H RS gtk LC/MSAl ofshd A & °
L BH-DMS THF =S F7bear, &3 o, wke
AlZ1aL, deER dAds] AFstale (V1A 2A). WlE 2ES RYUHYse] ud

EEAZ e, AEgt A AzvtEad s (20 40% EtOAc/& byl o] FAste] 55-HE 53t

P

o

S F7FE 3AI7F ek wwksk

il
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[0827] %A 8
[0828] 3132 558 AAld 410 Z1AE vlel o], 41-BE 55-HE X gkale] A x&te] 33 E 558 S5
TH-NMR (400 MHz, DMS0O-d6) 8 11.81 (s,
1HY, 1040 (1, J = 5.8 Hz, 1H), 8.39 (s, 1H), 7.19 (t, J = 8.6 Hz, 2H), 4.59 — 4.48 (m,
4HD, 4.16 (1, 1= 12.2 Hz, 1H), 4.03 (d, 7= 12.2 Hz, 1H), 2.69 (s, 1H), 1.75 (d, J = 19.1
Hz, 1H), 169 ~ 1.55 (m, 5H). ""F NMR (376 MHz, DMS0-d6) 8 -109.3 (m, 1F), -112.5
m, 1F). LOCMS-ESE (ma2) [M+H] ARR, CHFENOy 434.13.; ASA:
434 32
[0829] 13432,
[0830] A 56
[0831] 33 569 A%
[0832] (IR, 25, 4R, 12aR)-2- &5 L. 2-7-3| =5 A|-6,8-1] 5 -N-(2,4,6-E| 57224 %)-1,2,3,4,6,8,12, 12a-5E3]
=2-1 4-Eler 9 g 2 [1,2-a:1",2' -d] 9 &7]-9-7} 2 & »~o}n| =
F £
i "\\//’i
}7 /I N I
~R prF g
' o OH
36
[0833]
H i H
b CoMe  oBEN Hoﬂ\\?;%/\COzMe RSICH RSEO’?\(-*%/\C%ME? 1) M, POIC
N o - g N _o® N.. PN
j Bh by RSi = TBDFS “ ;: &) Bod
58-A 58-8B B56-C
Q }
H R H . H
Rseo/l\\?:%/ OMe  tiens  Reio DYy OH 0 EEAHE,  pgio TNy TN
N T \?,\1 L \?,M .
Boc § Boc 2 NH,NH,, { Boc
56-D 56-E 56F
&
Oy “OEt
Eto\i.?/&i 0 R8I0 i 0
o O OBn nakcos () N JJ\()H 13 KOM
) HC 2 N 2) HATU, DIEA,
§)gé‘u ;H \(F) OBnO Z"‘z,i]s%rl;alai:\:r‘tl%z
568G
REIC—H /\
} ) \i’\\)LE\ \/l\ DTBAF } ! ﬁ
//x_ \/Q’(, 5-/\\/,\ 2)Das? / N\//L\/\ P
H { 0:3?“ OBn
56-H
F =
) @*f O ”’1 I 0.
N\r(\r/i» v\‘ 4
G OBn O OH
[0834] %
[0835] oA 1
[0836] HEZS=ZFH (65 ml) T 56-A (5 g, 19.43 mmol) 9] §NE& WA YZAIZIHEA 0.5 M 9-HEHA|E=
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[0837]
[0838]

[0839]

[0840]
[0841]

[0842]

[0843]
[0844]

[0845]
[0846]

[0847]

[0848]
[0849]

[0850]

[0851]
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[3.3.1] (48.58 m1)& A7}elgd). e EFES Aoz sl 18A17 &, WS E S orE Y7k
A 71aL, 2N FARMYES (34 ml) 2 #2344 (9.34 ml, 97.15 mmol) o) EFES HUbslth. 0TolA 24
&, W ES ARoR Jheetal, 1AIRE SF wukselth. £3ES EtOAcE S|Asta, EE Al el
4 B38S EtOAcE F&3ta, &8 7] 23S Ax NaSo)A 713, sF A, ZFES Ayt 249 3
=k 9] (50-70% EtOAc/Fb)ol o] 3] gAste] 56-B (3.05 g, 57%)& 533t

LCMS-ESET {m/z): [MAH] AR, CieHnNO;: 27534, 45X 276.122.

aA 2

N N-TH e EEolnE (12 ml) & 56-B (1.45 g, 5.27 mmol)e] &Aool tert-FdZF= =2 dAz (1.51 ml,

5.79 mmol) % olWthE (1.08 g, 15.8 mmol)S H7Iskirt. 18A17F &, EFES 22 3|AMstal, EtOAc (2
X)2 FEF5a, f7] 28S Fota, AF NaSo)A71a, sFAHY. JIFES Ay 25 a=2vEay

(10-20% EtOAc/ 3 b)ell o3 A A5kl 56-C (2.6 g, 96.1%)E 53T,

LOMS-ESI (m/2): [MAH] AR, CufloNOsSi: 513.74; A5 %] 514.625.

w7 3

EtOH (26 mL) ¥ o}A|EAF (3 mL) = 56-C (3.27 g, 6.36 mmol)e] &Ml 10% PAOH/C (0.52 g, 3.7 mmol) S #
7Vetal, AN o2 GX|oA 50 atmellA 20417 ek JAFAFCE. Afo|EE Tl oHdt &, Ao|aE
EtOHZ AlH3la, A3ES AF 3o sFAHEY. FFES A& (26 m1) 2 oFAEL (3 ml, 52.4 mmol)
Zof| 83417131, 10% PAOH/C (0.52 g, 3.7 mmol)E HE3t3, 2 Fx|o)A 50 atmol| A 20A17F FF ZIEA]
k. AgolEE Fd oFsta, AoAE EtOHE MHst, JHES AT sl §F AFAA = @xsH
AR (2.07g, 79.4%)& 5},

LOMS-EST" (m/2): [M+H] AR, CpaHx NOsSi: 409.59; % %]: 410,485,

THF (20 ml) & % ZHE (2 g, 4.88 mmol) & U-tert-58 t7l2EHY0]E 97% (2.14 g, 9.79 mmol)oll N,N-
o]~z g golwl (DIPEA) (2.14 ml, 12.27 mmol)& ZH7FstdT:.  20A1%F 5, ¥k E3ES ER
s ¥star, EtOAC (2x)& FEFda, 279 #7] Ege B2 A#Hsta, Fsta, #BF (NaS0)A7a,

FEAZRTY, IFES Ay 289 azetEady (10-20% EtOAc/FAb)el o8] A skl 56-D (2.13 g,
86.14%) 5 533,

LOMS- ESTT (m/z): [M*H} AARLR], CagHg NO:S1: 523,74, A FX]: 523,922,

9 4

THF (20 ml) % 56-D (2.07 g, 4.06 mmol)] &N& oA wykslAA THF Z 2.0 M LiBH, (4.07 mDE

E O F, i EEES oY oMH o ER 843
FEE oY oMH | ER tA] FE3QITE. 2719
FEARAT. ARES AT 2¥ azviEagy

Zvetar, BAE EFEES A204 18417 FoF ksl
;l
[e]

= jia
, AHE 22 Ak, 2789 e Felsha, 4

LOCMS-ESY" (m/z): [M+HT AR, CpuHaoNOsSE: 481.7; 053] 482.337.

A 5

THF (90 ml) = 56-E (1.58 g, 3.28 mmol), ZE¥o]lu|= (0.79 g, 5.38 mmol) ¥ EFHALE~HA (1.93 g, 7.37
mol) o] EFEE WA WAAZT. tolhxad ofxtrt2 A elE, 95% (1.46 ml, 7.42 mol)E
71etaet. olojA, EFEL Ao spedta, 20417 BoF wHlelth, 1 3, Hke 3RS HEA7|1
FAFES EHZ Foll &AL, WEAAA WYZA7I, 1.547 Fet anksigivl.  1AE o 1}s Pﬂ, Oiﬂrg
& FEANAT. AFES A7 2y I2etEaey (10-30% EtOAc/EA) ol o3 AAlste] nEH ofvw 3}
FE (1.86 g, 92.80)S FE319it).

o et (19 ml) & B3H olux 33E 56-F (1.85 g, 3.03 mmol) % 3=z 3% (0.6 ml, 12.39 mmo
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[0852]

[0853]

[0854]

[0855]
[0856]

[0857]

[0858]

[0859]
[0860]

[0861]

[0862]

[0863]
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DO g0 70ToIA 243 Beb wukshgith., W EFBL WxAA WAAZIE, oHZ (10 n)E W7
3, EFES 08 B st @4E RAZ IS, onBe AT s ¥F ARG
A 6

E (15 mL) % EtOH (15 mL) & % olv]x 3gE 56-F (991 mg, 2.06 mmol), 3}SH= 38-F (AA]d 38) (714
mg, 2.06 mmol) 2 NaHCO; (347 mg, 4.12 mmol)9] &3H&ES 20417 &<t wHkslgic). WHe SFES 73 sl

23} EtOAc Atolol Eujstgict. A & EtOAcE AF=Est, 3 77 & 1%
(NaxSOAIZ1 2L, FEFAIHTE. ZFE (1.5 g)S CLl, (5 mL) ol &8iA171a, &4 5 4N HCl (18.6 mL)S

btk 15A1%E &, Efes 5 A2A7IAL, EFA9 sSeA7|aL, E st AAZG.

FHEA7IL, [

) = % AFE (1.38 g) ¥ DBU (1.4 ml, 9.38 mmol)E 110TCelA mulstgict, 358 3 =3
S BEA7|, JIFES A 28 I2uEaHe (5-15% MeOH/EtOAc)el 93] AA3te] 56-G (450 mg,

LOMS-ESIT (m/zy: [MHH] AR, CaoFlpNaOsSi: 662.85; A2 X]:663.766.
A 7

MeOH (14 ml) @ THF (14 ml) 3 56-G (890 mg, 1.34 mmol)¢] ZE3IES ALo)x wuksbAA] 1M KOH (7.09 m
DE H7ed. 308 §F, e EFES N HCIE F3A7]4, EtOAc 22 FZ1, g3 77 FE2ES
A% (NaS0)A 713, FFA F L.

tZz=29g (5 ml) = FE (850 mg), 2,4,6-E¥]ZF o Zwl Aol (248 mg, 1.54 mmol) 2 HATU (662
mg, 1.74 mmol)e] AE AL Ao wHtshHA N N-tjo]AZgIo|Eolwl (DIPEA) (1.63 ml, 9.37 mmol)<
A7VEATE. A &, F71Y 2,4,6-tEF 2w dolyl (32 mg, 0.2 mmol), HATU (153 mg, 0.4 mmol) 2
N,N-tjo]AZ 2 Hoeo}yl (DIPEA) (0.12 ml, 0.67 mmol)<S 747]' 3t 308 ¥, E3ES =2 Y5,
EtOAc (3x)= FFshal, &3 #7] A& dx NaS0)A71aL, sFA7]1a, JIFES A7t 29 a=rteEady

9] (50-75% EtOAc/3b)ell ofall Akl 56-H (919 mg, 88.23%)& F53H3itt.

ol‘N

LOMS-ESET (n): [M+HT AAER], CaaHapFaNOs81: 777.9, 25X : 778.409.

oA 8

THF (5 m1) & 56-H (915 mg, 1.18 mmol)9] &AL WxolA wwkatdA] THF % 1.0 M HESFHURE S+
Setol= (1.18 mhE #7hetglch. A4E E3ES A2 302 &<t wwtegict. g E3}ES e 8
of EFA7IAL, AF=E Et0Ac® FAsta, F= AFsl, AFAT|A (NaS0), $FA713L, dies A7)

al
ZY AZvtE 9 (50-75% EtOAc/ 3kl o]of A 5% MeOH/EtOAc)oll <&l AAlsitt. A=

gl 52 (248 mg,
0.46 mmol)S -78C=E YWZHAZl YyZFz=zZde (2 ml) Fol &aA7]14A todoln| =3t EgZF Qo glolt
(0.07 mL, 0.55 mmol)E& H7}etaL, WHSES Ao 7l2star, 1A &9 wuksts] ‘ﬂ’%%% ‘jo]Z‘-oﬂ’ﬂ

WA 73, E3} NalC0, 0.2 Agstar, 2709 4& Bejsta, B F4 2
A

3o
F71 28& ek, AxATIEL (NaS0y), FFHAIZC IRES At Zd azstEady (1%
MGOH/EtOAC)Oﬂ -04 3H Zé Z‘“ ?_5]'04 56-J (75 mg) (LCMS_ESIJr (m/z) : M+H] 74] ] s ngH23F4N304: 541.49; /\a]%‘ -] :

542.320) 2 56-1 (30 mg) (LOMS-EST' (m/z): [M+H]™ ZAI2FA], CogHouFoNoOp: 521.49; AZ2]: 522.05)2 FE58H9)
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[0864]
[0865]
[0866]

[0867]

[0868]

[0869]
[0870]

[0871]

[0872]
[0873]
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TH-NMR (400 MHz, DMSO-d6) 8 10.67 (s, 1H), 7.80
(s, 1HD), 7.17 (¢, J = 8.6 Hz, 2H), 5.45 - 5.18 (m, 1H), 4.70 - 4.39 (m, 3H), 423 (d, } =
11.5 Hz, 1H), 4.11 - 3.85 (m, 2H), 2.85 (dd, T = 4.2, 2.0 Hz, 1H), 2.34 - 2.13 (m, 1H),
1.81 (s, 1H), 1.55 — 1.33 (m, 2H). PF-NMR (376 MHz, DMSO-ds) & -74.20 (m), -
106.95 — -116.45 {m), -190.65 — -194.54 (m).

A A 57

3}t E 579 Ax

(IR,4R,12aR)-2,2-HZF L Z-7-3| =5 A|-6,8-T] 5 4-N-(2,4,6-E2| &HF 224 )-1,2,3,4,6,8,12, 12a-5E} 9]
ER2-1 4-vEhey g ell,2-a:1", 2" -d] 9 2pR]-9-Ft 2 B opu =

\\ N N\/L‘
\rf“\\

57

o TJ/ COMe  DMP_ % “COMe  Dest —-"k\r.;E;ACDQMG R : Y OMe
\?' \?’N’Boc: L\?’N'Botz

57-C 570

A,

o}

O,i)k,@

E Eto\ri\\( o

nEgerE, Ny TNH; D O oBn MO “OEt woH
----------------- 2o { N RESS—
2} NHzNHp, ! Boc ZYHCH

330BU e} ﬂsqn
57-E
P o ' o o s o r
§sz SPlon A, <\Tﬁ»\ﬂf\/\
A A — /;H N ‘Y“OHF’\//'\F .
< OBn o OBn
57.G BY-H
P 0 F
é H i
/\\"\:/\%*\/J\N I/L§‘
N\K/"\,/Q ’J\F
"5 om
57
@A 1
=29 (30 ml) F 57-A (1.45 g, 5.34 mmol)9] €& oA YZAI7IHEA dl& vf2¥ solo] oot
(4.53 g, 10.69 mmol)= g FEo=2 Hrlsial, wHgES A4 1843 &<t wnkslgit), HEES 29
CAREE i ok 24 &g :

o FataL, Na$,0,9 23} 8945 H7letsl
alC0s& #H7bsta, 4 S5 (HLLE FEsHt. &3 #71

=55 Ag7 28 aEvtEadgy) (30-50% EtOAc/FAb)el o8] AAste] 57-B

A7bel o8l AQsa
gue @

o
o,
D71, EEAZ

b
o
Z

(1.13 g, 78.2%)%
LOMS-EST (m/2): [M+HT ARR, CaHoNOs: 269.29; 221 269.722.

oA 2
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[0875]
[0876]

[0877]

[0878]
[0879]

[0880]

[0881]
[0882]

[0883]

[0884]

[0885]
[0886]

[0887]
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tEF22de (10 ml1) % 57-B (0.5 g, 1.86 mmol)e] |NME -78CE JZAA7|HA toldoln] 3} EgZTQ
Zo]l= (0.52 mL, 3.91 mmol)E FH7}sta, WrSES ALow 7l2ata, 18A7F FoF ey, WSES W
Fol| A YAAI71a, X3} NaHCO, o2 AN star, 2709 A4S #8sta, 84 74 28-S (HLLE FZ38l0

2709 7] 288 #sta, dx NaSoAI71aL, sFAIAY. ARES Azt 249 a=2vtEa89] (20-50%
EtOAc/E b ol o8] AAste] 57-C (518 mg, 95.39%) 5 +538F3T).

"H-NMR (400 MHz, ZE22IZE-d) 3443 (s, 1H), 4.36 - 427 (m,
1H), 4.22 (s, 1H), 3.75 (s, 3H), 2.95 {(t, I=8.1 Hz, 1H), 230 - 1.98 {m, 2H), 1.85 - 1.71
{ra, iH), 1.44 (m, SH).

w7 3

THF (10 ml) % 57-C (935 mg, 3.21 mmol)®] &91& Wzl wytaleA THF % 2.0 M LiBH, (3.22 mDE #
7betar, AAE EEES A20lA 18R S wwkegleh. 1 F, wkE EfwS oY olAH ) ER 34}
I, BS A8 Hrlesivk. 2] A

7

o f7] #8Ss =2 AFsta, e,
<l

] 22S od opHolER FEaUch. 27
(NaSON A7, 5HAAT, AFES A9 29 a2riE19)

3] (20-40% EtOAc/&ab)oll oJs) GA|ste] 57-D (724 mg, 85.67%)%F F53I3th.

H-NMR (400 MHz, ZREIE-4) 430 - 3.48 (m, 5SH), 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 ml) % 57-D (720 mg, 2.74 mmol), EEro]n]= (402 mg, 2.73 mmol) ¥ EgHdEZ~H (1.61 g, 6.15
mmol) ] ZIES WA WZA AT, voliAzZad oy stEEAHE, 954 (1.22 ml, 6.19 mmol)S #H
7btdtk.  oojA, EFES AR o F Jh&stal, 20413 b wdkegltk. 1 %, wkE ERHES FEAY|A
ﬂ"ﬂ‘ﬁ" AlHZ Fol| &a|A]71a, WA WZAA7]aL, 1.5A1%F &9 wHksidty, 1AE Aq34st & A&

FAAY. BFRES Aev 29 ARE2HE (40-60% Et0Ac/FAM) ol ol gAste] Zgon= R}
(1 07 g, 99.7%) S 533

il mlo

LOMS-ESY" (/g [M+HT AR, CooHuaFoN,04: 392.4;, A 52]:393.204

o EFE (10 ml) & ZTgo|nmt BI}E (1.07 g, 2.73 mmol) 2 3|=gbd 35 (0.54 mL, 11.15 mmol)e] &
b &t watsleltl, whg EFES WEOA WZhA7|a, oHE (10 mDE HIIeIAT. &

S 30% s wHteldith. FAddE uAE AqHeta, oAAES WAF st wF AXAA & 57-EE 753

ol

E (15 mL) 2 EtOH (15 mL) = 7-E (709 mg, 2.7 mmol), 3}3F
NaHCO; (454 mg, 5.41 mmol)d] & S 20A|7F soF wHkESI T

3 3
H=
< &3} EtOAc Ateldl &uigieltt. 44 S EtOAcE A5

n:Oi‘
T HHU
w
¢
5]
—
i
>
2
w
oo
L
—
O
w
()]
=]
LS
[\
~
8
3
o
Z
g

b EEES AF skl wFA7A, AR

= E3ta, g3 7] & dx (NaSo)A 7]
ZAAY. FHEE (1.5 90 CHCly, (7 mL) 2o |31A17]2, Y2k 3 4N HCL (26.9 mL)S A718t99d). 1.5
AN F, EEES §F AL, EFAY 2572, JAF bl dRAAY. BEFA (25 ml) T = 3
SE (1.3 g) 2 DBU (2 ml, 13.4 mmol)E 110CHA e}, 358 &, TIFES 324731, FFES
A7t 2 A2vtE g (5-15% MeOH/EtOAc) el 2]&ll gA|ste] 57-F (426 mg, 36.17%)E F53t3lth

LOMS-EST" () [M+HT AR, CoiHlFuN,Os: 444.43; 21 2 2]:445 280,

w7 6

MeOH (7 ml) 2 THF (7 ml) & 33E 57-F (426 mg, 0.96 mmol)e] E3ES A 2oA wyralHA 1M KOH
(5.06 mD)E #F7Ietqict. 308 3, wkg EFES IN HCIE F3MA 712, EtOAc (2x)& F&Fsla, &3 #7] F
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[0888]

[0889]

[0890]
[0891]

[0892]

[0893]
[0894]

[0895]

[0896]

[0897]

[0898]
[0899]

[0900]
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58S A% (NaSOOA71aL, & 57-GE FEA 7).

gFzzde (3 nl) F &2 AHFE 57-G (189 mg), 2.4,6~Ey)ZF o Zwldolql (95 mg, 0.59 mmol) % HATU
(276 mg, 0.73 mmol)e] HErMNS ALox mylalHA N N-t]jo]AZ 2oty (DIPEA) (0.59 ml, 3.4 mmo
< m}o}@u} N7 & E2YES B2 FAsta, EtOAc (3x)E FEUc. &3 f7 AS Ax

LOMS-EST (mz) [M+H] AR, CpHnFsNaOg: 55948, A5 ]:560.24.

oA 8

s} 57-H (150 mg, 0.27 mmol)E TFA (2 mL) Foll &8lAl7]aL, ALolA 108 &<
A AT, JFES 94 HPLC (AWY, 1594 60% ACN/HO + 0.1% TFA)Sl ol&) A A3}
67.5%) S 4531 t).

LCMS-EST (ni)y: [M+H] ARA,
CoyH 6FsN3Oy: 469.36; 2521 470,229, 'H-NMR (400 MHz, DMSO-dq) § 10.41 (1, J =
5.6 Hz, 1H), 820 (s, 1H), 7.12 {t, J = 8.7 Hz, 2H), 4.79 (s, TH), 4.48 (0, 3H), 4.10 (m,
2H), 3.02 (d, J = 5.7 Haz, 1H), 2.33 (m, 1H), 2.22 — 1.97 (m, 2H), 1.85 (4, J = 11.0 Hz,
1H), 1.21 (s, THY. PF NMR (376 MHz, DMSO-dg) § -69.88 , -71.77 , -74.09 , -88.33
(dd, /= 222.6, 23.8 Hz), -109.15 ~ -109.60 (m}, -110.04 , -112.44 (+, J = 7.6 Hz).

A A]e] 58

33 539 A%

(IR,4R,12aR)-N-(3-E 2 &2-2 4-T|ZF o 2w 4 )-2 2-U|ZFQ 2-7-3| == A]-6,8-1] 2 %-1,2,3,4,6,8,12, 12a-
S Epsl =21 4-wWEl et g g = [1,2-a:1",2' -d]F 2R -9-7} 2 B »olu| =

G

?\g%/\ “x L)'\ \L\ o
/ H
i N . o 0
Ok
58
F o) =
AT P F H T
, HATU, DIEA, f )
\_ TN \L TOH 30l24-FaBaNH, Z&%"\N 5 J\ﬁ'\E:\ O s
E——— A ) AR
% !/ ] N\T., X O ,/?\.F
O OB" H O OBn
57-G 58-A

} /\N ,\/iL /\C\VC!

0
58
A 1

HgZ=z=29e (3 ml) T % 7& 5 57-G (120 mg), 3-F&2& 2 4-r1ZF o2 doly (67 mg, 0.38 mmol) %
HATU (175 mg, 0.46 mmol)e] & LO—H% A 2o A nHkEHA N N-t]o]AxzZHo o}yl (DIPEA) (0.38 ml, 0.28
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mol)& H7FEIAY.  1AF ¥, EREL ER HMe:, BtOAe (302 FEEL, F¢ f7] A Az
(Na,S0) A 7131, 5FAA 58-A% F53I0.

LOMS-ESTT  (mA)  [M+HT AR, CosHupCIFNaO4: 575.94; 2 & ]:576.394,

[0901]
[0902] oA 2
[0903] 3}gHE 58-A (166 mg)S TFA (2 mL) ZFoll &A1 7]a, A2A 10% FoF wutsla, §AE FHFAAT. JAF
S 94 HPLC (AW Y, 159014 70% ACN/H,0 + 0.1% TFA)l o8] BAIste] 8% 57 (60 mg, 42.8%)<S 53}
At
LOMS-EST" (m/%) [M+H] AR, CHCIE NGy
485 82; A &)1 486.135. "H-NMR (400 MHz, DMSO-d6) 6 10.77 (1, J = 6.0 Hz, 1H),
7.77 (s, 1D, 7.28 (m, 2H), 4.77 (s, 1H), 4.64 — 4.40 (m, 2H), 427 (d, J = 9.1 Hz, 1H),
3.93 (m, 2H), 2.95(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). YF-NMR (376 MHz, DMSO-ds) 5 -R7.63 , -88.23 , -108.67 , -
10927, -116.42 (1, J=T.0 Hz), 11848 (d, /=78 H
[0904] 09.27,-11642 (1, J= 7.0 Hz), -118.4% (d, 7).
[0905] A A 59
[0906] 3I3HE 599 A%
[0907] (IR,2R,4R,12aR)-2-ZF Q2 2-7-3| = FA]-6,8-1 A -N-(2,4,6-Eg| ZF 2 2)-1,2,3,4,6,8,12,12a-=E} 3
=21 4-weer g g 2 1,2-a:1", 2" -d] I 2R -9- 72 opr] =
Fo Jo\ F
Yy
. s H .
/H N \wo E = £
o OH
59
[0908]
o H RSIO
W 5/ COMe MaBH, ‘\(J/\ COsMe O /{/\ COzMe RSICI éi/ CO,Me
Yt D = - Yy
o Boo ! ¢ RSI = TROPS
578 A 57-A
i) 53.C
G/\’I\C‘Ei
SN e
RSIO RSIO Yo
B N TOH R, —% N, K O oBn wanco,
N. P N N
BO;;_D 2) NHNHy, \?, Boc o EQ?SL
RSIO y o &
1) KOH y il 1) TBAF
L ) NN "\l) % e
i, Ao A
G OBn 5.0
j\)l P /\N h\ f\ /\
/}“N /\,L, TFA, A \"Tri\\T LR /L
G O%n 58-H OH
54
[0909]
[0910] @A 1
[0911] HER2 (35 mL) = 57-B (1.9 g, 7.06 mmol)9] &MS 0CoA uwtdlHA F423ELAUEF (667 mg, 17.64
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[0913]

[0914]

[0915]
[0916]

[0917]

[0918]
[0919]

[0920]

[0921]
[0922]

[0923]
[0924]

[0925]
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FES A2oA 302 s wntegitk. wE EFES WA PHGA
5 . b J T EtOAcE A5
Z (NaSOPAIZI L, sFAAY.  IFES A7t 24 azqtEads] (30-60%

H-NMR (400 MHz, 2223 2-d) 5 4.57 (s, 1H), 4.52 - 4.42 (m, 2H), 4.28
(s, 1FD), 4.14 (s, 1H), 3.72 (d, T = 2.1 Hz, 3H), 2.74 (s, 1H), 2.08 — 1.87 (mn, 2H), 1.43
(d, J=23.1 Hz, 10H) 2 57-A (96 mg): 'H-NMR (400 MHz, 22232 -0) § 4.65 -
440 (m, 2H), 434 — 4.02 (m, 1), 373 (d, T = 2.3 Hz, 3H), 2.74 (t, ] = 5.3 Hz, 1H),
212 - 1.55 (m, 3H), 1.52 ~ 1.18 (m, 11H).

A 2

N,N-tjued EEolu= (5 ml) = 59-A (686 mg, 2.53 mmol)e] &M tert-FEIFZ2r)Hd 2z (0.723 mL,
2.78 mmol) H o]t} (516 mg, 7.56 mmol)<S FH7ISFATE.  18AIZF &, EFES B A5k, EtOAc (2
X)E FEsta, 7] 288 Fota, dx NaS0pA71a, FFAFTY. AFES A8t 28 AZ2ntE 1y

(10-20% EtOAc/ &bl o3l AA|ste] 59-CE 4533 tt.

LOCMS-ESTT (mz): [M+H] ARR, CpoHyNOsSi: 509.71;45): 510.793.

A 3
THF (13 ml) 3 59-C (1.23 g, 2.41 mmol)9] &S Wzo)x wwkslAA THF 5 2.0 M LiBH, (2.42mL, 4.84
R

mol)E H7}etal, AdE TFEES A4 184 .

3 & B HAHI Hrbska, 2719 A4S EEsta, BolE A BEE 9 OMlEMEi Tzo}cﬂt‘r 27

o f7] BES B2 AFsa, $8kar, 1E (NaS0y) A7 =AAT. AFELS A 2y A2ZnEa
59-

3] (20-40% EtOAc/SAb) ol o3& A A&l

E
offt
22
El
'z
ol
ol
32
suiv)
z
olo
i}
o F}Oi

LOMS-EST' (n/2): [IMAH] AR, CosFlaoNO,Si: 481.7; A =31 482.741.

A 4

THF (50 ml) & 59-D (963 mg, 2.0 mmol), ZEoln|= (482 mg, 3.28 mmol) % EFF X~ (1.18 g, 4.49
mol)e] EFES WA WA H . E]O]iE g olzystE2EAdYgolE, 95% (0.89 mL, 4.52 mmol)E H
RStk ololAl, ERES Heow slesta, 043 B WS, 1 F, w3 ERES ¥HAL,

y - H
AFES AH2 T AN, WE A »gm 7la, 15AZF Eek wwstddth, 1§, mAE ofneha,
ArtEe FEAAG. AFEE Avh 2 AZvHETAY (10-30% BOA/BAD)e] Sla) gAshel erolu =
BB SESG

LOCMS-ESE () [MAHT AER,  CieHaN,058i: 610.81; A5 5:611.935.

oetS (12 ml) 5 Zdo|u= RE7E (1.2 g, 1.97 mmol) ¥ =g 3% (0.4 ml, 8.03 mmol)o] &N
70CoA 2417 For wuEksldth,  WhS EEES WxoA WA, oEE (10 n)E H7istan, EES
30 e/t wketgitt. FAE AE e, e ALY sl w5 AXAA 59-EE FSeid

LOCMS-ESTT On/z): [MAH] AR, CogHaoNo0:Si: 480.71; A2 %]:1481 356,

A 5

E (12 mL) ¥ EtOH (12 mL) & = 59-E (770 mg, 1.60 mmol), 3}+&E 38-F (A Ald 38) (555 mg, 1.60 mmol)
2 NaHCO; (269 mg, 3.20 mmol)2] &3&ES 20A17F SO wnkstdct., WS EES AF 3 sFA7]aL, 2

FE5S E3 EtOAc Alolol Euistgltt. £A =& EtOAcE AFZFstaL, &3 77 & 14% (NaS0y) A7) 1L
=
(e}
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[0926]

[0927]
[0928]

[0929]
[0930]

[0931]

[0932]
[0933]

[0934]
[0935]

[0936]

[0937]
[0938]

[0939]
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ml) Foll &aA]71aL, tl2AF 5 4N HCl (15.6 mL)& F7Fetqich.  1.5417 3,

4
=Es 55 Az, EFdR sEATIAL, 3 dtell AxAIzT

LCMS-EST" (m/z): [M+H] ARH, CyHgN058i: 708.91; 42 %] 709.782.

EZq (20 ml) F 2 AFE (1.09 mg) 2 DBU (1.17 ml, 7.8 mmol)E 110CAA mukalglt}. 358 = =3}
ES 5EA73, AFES Ay 29 a2vtEady) (5-15% MeOH/EtOAc)el & AAste] 59-F& +551%)
o}

LOCMS-ESTY (nsy [MHHT AR, CooHlpNaOs8i 662.85; ASEH]: 663.677.
@A 6

MeOH (10 ml) 2 THF (10 ml) = 59-F (680 mg, 1.03 mmol)9] &&ES Ao wykslAA IM KOH (5.42 m
DE H7Fedeh. 302 §, v EFES INHCIE F3A]7]a, EtOAc 22 FZ1, g3 77 F2ES
Zﬂé (N32504)’\]7]-T’— lor%}‘]/v\‘jr-

O ‘\"ES*ESi} (;n/z): [M'*fﬂ'{j ‘ Al =], CarH NS 634.79; A= X]:635.460.

HEz22de (6 ml) T & IHFE (650 mg), 2,4,6~-EgEF ezl dolwl (214 mg, 1.33 mmol) % HATU (623
mg, 1.64 mmol)e] Y NS 2o wntslyA]l NN-t]o]ix@dodolql (DIPEA) (1.34 ml, 7.68 mmol)S
A 7retlTt. 2AIZF & EES B2 3Aslal, EtOAc (Bx)E FEsu, &I H7] S dx
(NazSOO A 71 AL, &A1 7)1, FES HEdt 28 azaeEawds (50-75% EtOAc/AH) ol oa] AAste] 59-G

& #5315
LOMS-EST (no/2): [MAHT AR, CuHaaFiN:OsSi 777.9; A& ] 778.566.
A 7

THF (10 ml1) % 59-G (648 mg, 0.83 mmol)e] §NE WlZxoA]l wylslAA THFE % 1.0 M HEgPEgRE £
SFtol= (0.83 ml)E AUbsta, AAE EFES HALoA] 308 B9k muksigth. F7FY THF & 1.0 M HE

gReEdry ZFegol= (0.1 mD)E AH7Isdtt. 308 F, 9 TIES A o FFAI|L, TRES
EtOAcE 3Aslar, B2 AHsta, 1F (Na,SO)A71aL, 5FA7)x2, FFES A8 24 iiu}iiﬂﬁ 3 (5%

MeOH/EtOAc) el &J&l AAsIth. tEF=2Het (3 ml) 5 FHFE (290 mg, 0.54 mmol)9] &HS& -78C=E Y7}
A171H A fedolu| w3t EgZFeodol= (0.09 mL, 0.65 mmol)E H7}slar, WHSES Aoz 7le3dal,
2.541%F st Wkttt WS EE WXRAdA WZAAI7|aL, Es) NalCo; o2 A skar, 2719 S sk,

FalE 4 238 (HLLE F2339Y. 2719 f7] 2388 &8tx, dx NaS0)A 715, AT, D7
55 Ay 29 asEntEada (1% MeOH/EtOAc) ol o8] AAste] 59-HE F+538+% ).

LOCMS-EST (m/2): [MAHT AR, CuHpFaN;04: 541.49, 2531542 320,

oA 8

3}etE 59-H (103 mg, 0.19 mmol)Z TFA (1.4 nmL) Fol A2o]A 15% EoF &3 .
FES DNF ol dgA71a, of¥sta, Add YAES 22 AF3t, A3 3 AxAA FF¢E 598 F
Foict.

>
N
K
ofo
12
o
off
o
>
L)
ul

A
ol
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[0942]

[0943]

[0944]

[0945]
[0946]

[0947]
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LCMS-EST (m/2): [M+HT A=),
o Hi7Eg N3O0 45137, 25 452226, "H-NMR (400 MHz, DMSO-d6) 8 11.53 (s,
TH), 10.35 (t, 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, J = 3.3 Hz, 1H), 4.49 (m, 3H), 4.04 (t, J = 12.4 Hz, 1H), 3.65 (dd, J = 12.4,
3.7 Hz, 1H), 2.95 — 2.76 {m, [H}, 2.26 — 2.03 (m, 1H), 1.96 - 1.64 (m, 3H). "F-NMR
(376 MHz, DMSO-ds) & -73.93 , -74.74 (d, J = 28.8 Hz), -109.31 (m), -112.51 {m), -
165.65 (m).

A A4 60

33 E 609 Ax

(1R,4S,12aR)-N-(2,3-t)| 2 2 2 )-7-3| =FA|-6,8-T] %4-1,2,3,4,6,8,12, 12a-S B} 8] = 2-1, 4-H €} = U] 9 )
=[1,2-a:1",2'-d] 9] 2R -9-7F 2 5 2ofm| =

0 ol
i cl
B N =
TN Hoo
0 F
O OH
56

O

A\\/J\orﬂe

E‘:‘ISON H Q
G\fiiNH? NdHCOq O OMe f’\f/\N \JL

NN %
AN poe 23 HOI “ 0O
3) NaHCO,4 O OMe
41-E oA
H Q
KOH f\lg/\;\g/\\\/'k@,.., HATU, DIEA
N y ;\\\K%G Ql
o OM .. >
© HoN S
60-8 B |
-
0 ol
E | el Ci
™ N N/\©"C' MgBra CF/\
‘ H R ‘
- [in 0 L
G OMe o]
66-C

A 1

MeOH (100 mL) % dHlg 3-wEA|-4-2 A -4H-¥] -2 5-t 72220l E (5.5 g, 23 mmol)2] &l 41-E (
Ad 41) (5 g, 22 mmol) 2 FTENHUEE (3.6 g, 43 mmol) S A7IsIATE. A0S A0 1,547 FoF
Hhakgik. 4N HCL (Y54 %, 55 ml, 221 mmol)= F7}elil, &HE& 50CE 2413 &<t 7tEsgiet. whg
S Aoz W7tNY|aL, AT st FHEAAGY. AAdE og% FEAUEF Fol &8A17]1aL, EtOAcE Al
Rtk oo, A FE (HCl, (x)E FF330.

A A 60-AS S35},

O T T TP

E?l‘
@)

HC 9 % NBQSO4 %Oﬂk] 7'142_/\] ]—TJ—, lo':

Aw
e
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[0948]
[0949]

[0950]

[0951]
[0952]

[0953]

[0954]
[0955]

[0956]

[0957]
[0958]
[0959]

[0960]

[0961]
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LCMS-ESI™ (m/2): [MHH]" AR, CisHioNOs: 319.13; 25 2]:319.20.

oA 2

MeOH (12 mL) 2 THF (23 mL) ¥ 60-A (3.7 g, 11.6 mmol)e] HE
3k

A KOH (2M, 15.7 mL, 31.4 mmol)Z
A7bstgck. AAE AL AL 108 =oF wykatgct. s

AB sl AL, B 4
IN HC12 2HdstAzivt. AdE 9 2xE ofsta, B2 AHetal, 13 ste AXAA 60-BE 1
o,

oL

_l\ﬂ

=20
(¢

]_

ol
4t rul

TH-NMR (400 MHz,
22238 -d) 5836 (s, 1H), 5.01 (d, J =27 Hz, 1H), 4.12 (s, 4H), 3.90 (1, 1 = 12
Hz, 1H), 378 (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-EST (m/z): [M+HT" A=), CisHpN,Os: 305.11; A&R):

CHCly (3.5 mL) 5 60-B (0.10 g, 0.33 mmol)2] &Me] (2,3-tjF 22 d)vetolql (0.12 g, 0.70 mmol),
HATU (0.25 g, 0.66 mmol), ¥ N,N-tjo]Ax2dogo}ul (DIPEA) (0.29 mL, 1.64 mmol)<S H7}slct. LC/MS

of o3l $RE Aow waw Wd AYE S94g Aeod wastdth. W THES HCLE IHst,

IN HCIZ AAZIY. 44 =& (HLlL,E A3FZsa, 338 7] =S NaS0, AolA AZA 7|3, A2 3}
SHEAFT. 2 EAS =AL I Tl &3A17]13, B4 A AAHES vt AFste] 60-CE +53H3

=

LOMS-EST' (n/2): [MAH] AR, CorHpnCLNO,: 462.10; A3]:462.14.

A 4

SFHMEYER (4.5 mL) T 60-C (0.11 g, 0.24 mmol)9] & zlel B 2Tlslulavl4 (0.089 g, 0.48 mmol)S
Zbetdtt. Wb EFEE 45CE 2.5A17F 5 718 the, A2o® YAAFY. &8EE CHLLE 343}t

I, INHCI 2 g2 AFsdd. $4 35 (L, )2 93E6 1, &3 7] 55 NaS0o, AollA AxA
A, JF ol FHFART. = uAE ez Agxgsia, g8ty 60& 533
TH-NMR (400 MHz, DMSO0-d6) 3 11.72 (s, 1H), 10.50 {1, 1H), 8.34 (5,
1H), 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-EST
(m/y [MHH] AQA, CuHpChLN:O.: 448.08; A5 4]: 448,18,

Al 61

132 619 A%
(1R,4S,12a8)-N-(3-Z22-2 4-U]| Z 20 2 4)-7-3| =2 A]-6,8-T] & 4-1,2,3,4,6,8,12,12a-2E} 3| =2 -1, 4-
Web et g = [1,2-a:1",2' -d] 9 A -9-7} 2 2 ~olu| =

H i | cl
NN N7 TR
< H E
- N N o S ~g
o OH
61
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[0962]
[0963]

[0964]
[0965]
[0966]

[0967]

[0968]
[0969]
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o
OfY\OMe
MeO. s y 0
1) 71)\\/ © AN AL
NaHCO; O OMe YN OH
N Ry
2) HCI
3) NaHCO, O OMe
4)KOH 1A

HATU, DIEA H o
------------------------------------ » CMN/\fLﬁ [ Sy ~
F %N = *
/L\./f\::E ’ \{/LT O Z F
HQN/U O OMe
F g §1-8

H N E
MgBr, ENEEN o ¢
Sl S SR b
q \H/Y 3 ;
O OH
61
61S AAld 607 FAFSHAl, 41-EZ (1S,3S,4R)-tert-F8 3-(o}m=mE)-2-o}xH| A Z2([2.2. 1] A E-2-7}2
BAgolE (AArd 55004 AzE)Z, (2,3-yEFZ2Hd)veolt S (3-F22-2,4-1ZF 2 2 d)reo}rl
o2 X 3kato] Az}t

TH-NMR (400 MHz, DMS0-d6) & 11.85 (s, 1H), 10.45
(t, 1HD), 8.40 (s, 1H), 7.37 (td, 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-EST' (m/): [M+H] A4,
CorH o CIF,NOy: 450.10; 2 22:450.15.

A 62
3 629 A%

(2R,55,13aR)-N-(4-ZF 2 2-2-(EFZF o 2 &)Wl & )-8-3| == A]-7,9-1] % 4-2,3,4,5,7,9,13, 13a-=E} 3]
2-2,5-wEley g =[1',2":4,5]9 2R = [2,1-b][1, 3] A B -10-7 25 o] =

3IHE 625 3FE 429 A4S WAoo ® (2,4,6-EFEFe 2o dud) el il (-EFQE2-2-(EYE
Fowve)dd)veoln S ALgate] A %3,
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TH-NMR (400 MHz, 2223 Z-4) 5 10.50 (5,
THD, 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, 1), 4.03 (dd, 1H), 2.17 - 1.98 (m, 4H), 1.96 - 1.84 (m,
M3, 1.61 (dt, 1H), LOMS-ESTE (m/zy [MHHT Z188%], CuHaoFyNaOs: 482.13;

HAFX]:482.145.

[0970]
[0971] A A 63
[0972] 332 639 A%
[0973] (2R,5S,13aR)-N-(2-F 2 2-4-ZF 22 WA )-8-3| =5 A]-7,9-1%4-2,3,4,5,7,9,13,13a-F E} 3| =2 -2, 5-H E}
Y E[1,2":4,5]9 A =[2,1-b][1,3] SAMA A-10-7t2 & »o}m =
ol
i =
o
63
[0974]
[0975] ShtE 632 SIRHE 429 ARG WAoo ® (2,4,6-EFEFZdddd)gelnl tal (2-FR2-4-ZF 22
d)vgtol & ARE-8le] A|F3A T
TH-NMR (400 MHz, Z2232-d) 8 1048 (,
THY, 8.45 (s, 1H), 7.39 (dd, 1H), 7.12 (dd, 1H), 6.93 (td, 1H), 5.37 (d, 1H), 5.31 (1, 1HD,
4.68 (s, 3FD), 4.29 (d, 13, 4.04 (1, [H), 2.21 - 2.01 (m, 4H), 1.97 - 1.82 (m, 1¥), 1.67 -
156 (m, 1H). LOCMS-ESY (m/2): IM+H] AR, CHCIEN:Os: 448.10;
AR 448.143.
[0976]
[0977] 2 Ao 64
[0978] 332 649 A%
[0979] (2R,55,13aR)-8-3| =FA]-7,9-T] & A~-N-(2,4,5-Ed| & F 22w d)-2,3,4,5,7,9,13, 13- E} 3| = 2-2, 5-H E} .=
I E[1',2":4,5]19 A =[2,1-b][1, 3] FAA HB-10-7t2 H 2o}r] =
’ NS N
o
O OH F
64
[0980]
[0981] SIEHE 645 3IFHE 429 FAFSE WAooz (2,4,6-EFEFoRAdHd)wEelTl Al (2,4,5-EFEF 21
d)H g}l S AE-8le] AlxskTt.
YH-NMR (400 MHz, ZE22IS.d) 5 10.42 (s,
1H), 8.42 (s, 1H), 7.19 (ddd, 1H), 6.91 (1d, 1H), 5.38 (dd, 1H), 5.31 (t, 1H), 4.69 s,
1HD), 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 - 1.36 (m, 1H), LOCMS-ESI™ (m/4): [M+HT AR, CpHpFN0s:
45 S Al Z 3] 116
[0982] 450.12; 22 ]: 450.119.
[0983] A A4 65
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[0984] 83 659 A=

[0985] (2R,5S,13aR)-N-(5-ZZ 22 4-T] ZTF ¢ 2wl & )-8-3| =2 A]-7,9-1] & -2 ,3,4,5,7,9,13,13a-2E}5| =2 -2 5~
WEl=T T 21,214,513 A =[2,1-b][1,3] A} A T-10-7} 2 B o}l =

o o F
: \N S N Ry
LY T
> Y o
O  OH Ci
65
[0986]
[0987] 313E 6565 ShEE 429 fARSE WAle g (2,4,6-EEF o2 dud) eyl gial (5-F2E-2,4-HEF2
2ad)veolul & ARl A 23T
TH-NMR (400 MHz, 22X E2.d) § 1047 (1,
THD, 8.41 (s, 1H), 7.40 (dd, 1HD), 6.90 {t, 1H), $.37 (dd, 1H), 5.31 (¢, 1HD, 4.69 (s, 1H),
4.62(d, 2H), 4.28 (d, 1H), 4.04 (dd, TH), 2.17 - 2.02 {m, 4H), 1.94 - 1.86 (m, 1F), 1.61
(dt, 1H). LOCMS-ESI (ng): [M+HT AR, CpHoCIEN;Os 466.09; 42X
1) 7
[0988] 466.107.
[0989] A A 66
[0990] 3}3HE 669 A%
[0991] (1R,4S,12aR)-N-(3,4-T) ZF 2 2l 4 )-7-3| == A]-6,8-T] $4-1,2,3,4,6,8,12,12a-S B} 3| = 2-1, 4-w €} =T 1)
H=[1,2-a:1",2'-d] ¥ -9-7} 25 »oln| =
I N = :[ \
- i
- NP
66
[0992]
[0993] 3EE 665 IFE 603 FASE Waow (2, 3-tEFREH)vEelwl Al (3, 4-fEFowdd)vEeln S
Agste] Alz3 ok
XH_
NMR (400 MHz, S2238.4)§ 10.59 (5, 1H), 7.24 — 7.16 {m, 2H), 7.14 — 7.04 (1,
2H), 4.91 (s, 1H), 4.58 (4, 3H), 3.94 — 3.82 (m, 1H), 3.79 (4, 1H), 1.99 — 1.81 (m, 4H),
176 (d, 1H), 1.70 — 1.60 (m, 3H). LOCMS-EST (mi): [M+H] A,
[0994]
[0995] A Ao 67
[0996] 31 679 A%
[0997] (1R,4S,12aR)-N-(4-ZF L 2-2-(EYZZ o 2 e)H2)-7-3| =F1]-6,8-11 & 4-1,2,3,4,6,8,12, 12a-2 B} 3| =

2-1,4-wEt et 9 g E[1,2-a:1",2' -d] 9 2} -9-F 2 EH ~oln] =
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[0998]

[0999]

[1000]
[1001]
[1002]

[1003]

[1004]
[1005]

[1006]
[1007]
[1008]

[1009]

[1010]

[1011]
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o O i‘-FS
G,\V\Nf\ N
B i
= N [, 0 /\F
O  OH
67

S5 67¢ HYE 603 AR WHow (2,3-dUFRudAd) Y g -EFeE-2-(SEFenm]
)3l ) gl & Abgstel A =3HAT,

"H-NMR (400 MHz, ZR=I2-.4) 8§ 11.72 (s, 1H),
10.55 (s, TH), 829 (s, 1H), 7.61 (s, 1H), 7.36 {dd, 1H), 7.18 (td, TH), 4.91 (s, 1H}, 4.80
(d, 3H), 4.11 €5, 1H), 1.99 — 1.80 (m, 4H), 1.76 (4, 1H), 1.71 — 1.47 (m, 3H). LCMS-
ESE (m/2): [M+H] AR, CopHapFsNaOu: 466.13; A2 2]:466.297.
A A< 68
33t 689 A=
(1R,4S,12aR)-N-(2-E 2 2-4-ZF 22 A )-7-3| =5 A]-6,8-1]54-1,2,3,4,6,8,12, 12a-KE}F3| = 2-1,4-v| &}
eI el1,2-a:1", 2" ~d] 9] Rl -0-TF 2 obu] =

Ci

318E 682 3EE 603 FAMSE WAoo (2,3-gZEH ) el Al (2-F22-4-ZF 2 2 d)|Eo}
W& ARgske] A Z3ElT
TH-NMR (400 MHz, 22232 -4) § 11.68 (5, 1H), 10.52 (s, 1H), 8.27 (s, 1H), 7.44 -
7.37 {m, 1H), 7.11 (dd, 1H), 6.93 (td, 1H), 4.90 (s, 1H), 4.68 (d, 2H), 4.16 - 4.01 (m,
1H), 3.88 — 3.70 (m, 2H), 2.00 — 1.79 (m, 4H), 1.75 (d, 1H), 1.70 — 1.57 (m, 2H).
LCMS-EST' (m/z): [MH] AR, Oy HyoCIFN:O,: 432.10; 253:432.214,

(1R,4S,12aR)-N-(3-F 2 2-2,4-T] =
mERet F 2 2 (1,2-a:1",2' -d] ¥ 2 -9-7h 2 2ol =

69

S 69 SAE 603 HAR WO (2,3TFEEIMU)Meelyl B (-FRE-24-TEF o)
R R R EL T
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[1012]
[1013]
[1014]

[1015]

[1016]
[1017]

[1018]
[1019]
[1020]

[1021]

[1022]
[1023]

[1024]
[1025]
[1026]

[1027]
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TH-NMR (400 MHz, ZE2EZIE-d) 8 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 — 1.4 (m, 2H).
LCMS-ESE (m/z): [M+H] AR, CoHioCIFNO,: 450.10; 253:450.27.

A Al 70
3}stE 709 A%

(1R,4S,12aR)-N-(2-ZF 2 2-3-H g Wl & )-7-3]| == A|-6,8-U] 2 4-1,2,3,4,6,8,12,12a-=2E} 3| = 2-1,4-H B} =
o =[1,2-a:1",2'-d] ¥ &F-9-Ft 2 H 2oln| =

C‘@\f“ﬁj

¢

NN

3

P 708 SR 603 §A Ao (23-d2masd)deelt Al (2-E% e 2-3-Wds ) eolrl
& Abgstel Az,

o

TH-NMER (400 MHz, S2E2XE2.d)3 11.62 (s, 1H), 10.39 (s, 1H), 8.30 (s, 1H), 7.19 (1,
THY, 7.07 (, 1H), 6.96 (4, 1H), 4.89 (d, 1H), 4.67 (d, 2H), 4.08 (s, 1H), 3.88 - 3.67 {im,
2HY, 2.26 (d, 3H), 1.97 - 1.79 (m, 3H), 1.78 - 1.39 (m, 3H). LCMS-EST (m/z): [M+H]
AR, CoHpFN;O4 412,16, 25 ]:1412.26.

A 71

33HE 719 A%

(1R,4S,12aR)-N-(3,6-T| 22 2-2-ZF 0 2 Wl A )-7-3| EZA]-6,8-T]L4-1,2,3,4,6,8,12,12a-SE8| E2-1,4-
HEl ety =[1,2-a:1",2'-d] ¥ & -9-7} 25 »oln| =

e 718 SHEE 603 fAE B (2 3-dZEzdd)vdernl gl (3,6-tFR2-2-ZF 2 d)
gropul & ARg-3fo] A|x3k3IT}.
TH-NMR (400 MHz, 22X 8.d) 8 11.62 (s, 1H),
1047 (¢, 1H), 8.29 (s, 1H), 7.13 (dd, 1H), 4.88 (s, 1H), 4.85 - 4.73 (m, 2H), 4.09 (d,
1H), 3.88 - 3.68 (i, 2H), 1.99 - 1.53 (m, SH). LCMS-EST (m/i)y [M+H] A414A,
CoiHoCLFN:O4: 466.07, 251 466.257.

AR 72
3}3HE 729 A%

(1R,4S,12aR)-N-(3-FZ 2 WA )-7-3| =FA]-6,8-T] 4-1,2,3,4,6,8,12,12a-SE}3| =21 4-wE} U] H] 2] = [ 1
2-a:1',2'-d] 9] R -9-7} 2 & ~ofm| =
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: N N~
=N S \O H
O OH
72
[1028]
[1029] 3E 722 IFIE 60 SAFSE Walow (2, 3-TfFEEFH eyl Al (3-FEEHAY) v eoluS A5t
o Axskch
'H-NMR
(400 MHz, DMSO-d6) § 11.75 (s, 1H), 10.44 (1, 1H), 8.38 (s, 1H), 7.42 - 7.22 (m, 4H),
4.68 (s, 1H), 4.54 (d, 2H), 4.48 (dd, 1H), 3.97 (t, 1), 3.81 (dd, 1H), 2.58 (5, 1H), 1.87 -
1.69 (ra, 3H), 1.68 - 1.51 {m, 2H), 146 (d, 1H). LCMS-EST tm/4): [M+H] A2,
[1030] Cg]“zxcr\v(h 4141 ]/éé‘i] 41421,
[1031] A A 73
[1032] 5135 739 Az
[1033] (1R,4S,12aR)-N-(3-F 2 2-2,6-1ZF 2L 2WA)-7-3| =5 A]-6,8-t1%4-1,2,3,4,6,8,12, 12a-FE}3| =2 -1, 4~
Wl ey g E[1,2-a:1",2'-d] ¥ W -9-7} 22 »ofn| =
@““ ‘I TCY
[1034] 3
[1035] 33HE 73S E3E 607 §AFE Walem (2, 3-tZzadAd)vEelyl gAl (3-FRE-2 6-UIZTFo 2Hd))
ol & Apgsle] A|x3kl ).
'H-NMR (400 MHz, DMSO-d6) 8 11.71 (s, 1H), 1046
{t, 1H), 8.34 (5, 1K), 7.60 (1d, 1H), 7.19 (td, 1H), 4.67 (s, 1HD, 4.62 (d, 2H), 4.44 (dd,
1H), 3.95 (¢, THD), 3.78 (dd, 1H), 2.57 (s, 1H}, 1.86 - 1.68 (m, 3H), 1.67 - 1.49 (m, 2H),
145 (d, 1H). LOCMS-EST (n4) IM+H] AR, CpHpeCIFNOy: 450.10;
1= X 4 ;
[1036] AEA:450.16.
[1037] A Ao 74
[1038] 312 749 A%
[1039] (1R,4S,12aR)-N-(2-EF L Z2-3- (BT EF L 2 W& )Wl d)-7-3| =5 A]-6,8-1] $42-1,2,3,4,6,8,12, 12a- = E} 3| =
Z-1,4-ext g E[1,2-a:1",2"' -d] Y FZ-9-7t 2 B 1o} =
" 0
: NS N N CFy
Z N T H [z
T ° g
O OH
74
[1040]
[1041] 38 748 FIFE 607 A Aoz (2 3-tEFEEHAd)deelw Al (2-E2FQE-3-(EZFoEY)
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[1042]
[1043]
[1044]

[1045]

[1046]
[1047]

[1048]
[1049]
[1050]

[1051]

[1052]
[1053]

[1054]
[1055]

[1056]
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Q) sd)elerol & Alate] Alzxat).

SH-NMR (400 MHz, DMSO-d6) 8 11.76 (s, 1H), 10.48
(t, TEE), 8.36 (s, 1FD), 7.68 (q. 2H), 7.38 (t, 1H), 4.68 (s, 1F), 4.65 (d, 2H), 4.47 (dd, 1HD),
3.96 (1, 1H), 3.80 (dd, 1H), 2.57 (s, 1HD), 1.88 - 1.69 (m, 3H), 1.67 - 1.50 (m, 2H), 1.45
(d, 1H). LOMS-EST (mz) [MHH] AR, CpHFNOy 466.13; A
466.142.

A A 75

33E 759 A=

(1R,4S,12aR)-N-(3-F 2 24-ZF 22 A)-7-3| =5 A]-6,8-1 % 4-1,2,3,4,6,8,12,12a- K E} 3| =2 -1, 4-H E}

gy e E[1,2-a:1",2'-d] ¥ A -9-Ft 25 2ol =

H 9
N EaSNEEN N ol
G LT T
: E 0 FE
o OH

75

(AT}

sh3HE 758 SHHE 603 AR Aor (2, 3-tEREAd)deetnl Al (3-FRR-4-ZF o wdd)Hgho}

W& Agstel Azatsinh,

TH-NMR (400 MHz, DMSO-d6) 8 11.75 (s, 1H), 10.43 (t, 1H), 8.38 (s, 1H), 7.51 (dd,
TH), 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]" ARR, O HCIFNG,: 432.10; 45 2]:432.159.

A A 76
35 769 Ax

(1R,4S,12aR)-N-((3,5-t]ZF 2 297 d
1, 4-veb =t gy 2[1,2-a:1",2' -d] 9 & -9-7t 2 2 »~olu] =

o F
H
4 N R N R
=N Hoo
Mo
Q CH
76

obel & ARgstel AlxsHsi.

fus

TH-NMR (400 MHz, Z22¥2-d) 3 10.80 (s, 1H), 8.81 (s, 1H), 8.33 (4, 1H), 7.20
(td, 1H), 4.90 (s, 1H), 4.82 (s, 2H), 4.28 (d, 1H), 3.92 ~ 3.75 (m, 2H), 3.48 (s, 2H), 1.98
— 1.80 (m, 3H), 1.77 (4, 1H), 1.71 — 1.58 (m, 2H). LCMS-ESI" (m/z): [M+H]
ARA, CooH P, N0y 417.13; A5 2:417.189,
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[1057]

[1058]

[1059]
[1060]

[1061]

[1062]
[1063]

[1064]

[1065]
[1066]

[1067]

[1068]
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(1R,4S,12aR)-7-3| =FA]-6,8-T] S &-N-((R)-1-(2,4,6-EF ZF 2 29 d)o|€)-1,2,3,4,6,8,12,12a-SE} 3| =&
-1, 4-"et=t 9y E=[1,2-a:1",2'-d] 9 A -9-Ft 2 & 2ol =

[0 I F
Hu Iy
Pl
H
N B
AT Y o BTN
3 OH
77
A H o F igi H Ci) = i
A B EONEN HATU D R N
! \L HyN = e X N I 3] |\ i
AT AN T Y o BTN
H 5 oBn E F oL oan
o 77-8
O s E
el T
_TEA ™ T '\N A {/L\
’/‘”N I /L H J\\ L\
ALYy e FTYTE
o5 ou
77

50-mL T wvFg Zgk2=3e] DCM (10 ml) & 77-A (0.15 g, 0.39 mmol), (R)-1-(2,4,6~E8ZF =29 d)l &t
ol7l (0.14 g, 0.78 mmol), N,N-t]jo]inxZHoeol7l (DIPEA) (0.25 g, 1.97 mmol) % HATU (0.29 g, 0.79
mol)E AR, WE EFES HA2oA 1AE B wnksglth.  whg EFES FHFAF|AL, EtOAc (50 mL)
Zoll AgdA71aL, F3} NallCOs (2x), ¥3} NHCIZ AF3FaL, Na,S0, AollA AFZAAL. sFA0 &, = &

A At A AN 2 amstEae] o8 SA-Et0AcE AHEste] FAlste] 77-BE WAl wAA S

l olo

LOCMS-ESE (m/2): [M+H] 235 2]: 538,

= g, 0.37 mmol)E MYcF. WS EFES A2 30
5ol ﬂﬁ&é}%iw. fols iiwlﬂ Z&%%% Z4 A=ZrtEa e 93] g2l o 2 EtOAc-EtOAc
_g

'H-NMR (400 MHz,
222 E2-d) 3 10.67 (d, J = 8.2 Hz, 1H), 8.22 (s, 1H), 6.61 (1, J = 8.4 Hz, 2H), 5.60
(dd, =181, 6.9 Hz, 1H), 4.85 (s, 1H), 3.82 (1, I = 122 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, 222 %8 -d)
5 -109.65 - -111.29 (m), ~111.76 - -113.09 (m). LOCMS-ESI' (m/z)y: [M+H] 225
448.

AA) 4 78
3}t E 789 Ax

(2R, 13aR)-8-3] =FA]-7,9-t] S A-N-((R)-1-(2,4,6-Eg| ZF 229 d)oE)-2,3,4,5,7,9,13, 13a-FE} S| = 2~
2, 5wt g 2 (1,2 14,519 gk X =[2,1-b] [1, 3] SAIA| B -10-7} 2 & 2 oln| =
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[1069]

[1070]
[1071]

[1072]

[1073]
[1074]

[1075]

[1076]
[1077]
[1078]

[1079]
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g : F
@904 Pe
h N i
N S A
// \T \. o) = N g
H
(o] OH
78
2 : F
4 - Y\N/'\\E,/J\GH HaN 2 HATL. Q\L/\
—N R /j\ * 3 \/
o \ﬂ/ e \O F‘/ \\ A‘ F
oI ¢ N O
78-A 78-B
G = F
B H L
MgBrz { !5 ’O\g/‘\N/Q\\LJ‘\M/\ j\
-------------------- o i H I
/>R, S .
ACN / \T 0 E E
o OH
78
w7 1

50-mL Tt vpeb ZEk2Fe] DOM (10 ml) 3 78-A (0.30 g, 0.94 mmol), (R)-1-(2,4,6-EZFo &2dd) o|&
obql (0.39 g, 1.87 mmol), N,N-T]o]ixzzZo|do}lql (DIPEA) (0.61 g, 4.87 mmol) 2 HATU (0.71 g, 1.87
mmol)Z ARATE. WS EFES A2 147 B wRtegith, W EES FFA7]3, EtOAc (50 mL)
ol A&sMAIZIaL, E3} NalHCO; (2x), 23} NHCIE AHBFAL, Na,S0s AollA AXZAAT. $FA §&, =2 &
AE A7t A Aol 2y azntEave) os) A-EtOAcE AFEste] AAlste] 78-BE WA mARA
533tk

LOMS-EST (n/): [MHT; 222478,

A 2
50-mL Tt vber ZEkado] ofHEUE™ (5 ml) S 78-B (0.4 g, 0.84 mmol) ¥ HEH3lulavld (0.4 g,
2.2 mol)& AT W EFEL 50T AAGetth. 108 F, wg EFEL 002 YA, 1N Ga
(4 mL)E H7betiek. 7k & (-~ 5 al)S A7k, IAE Adeta, B AHEa, dAxAA SEE 7
& 539
"H-NMR
(400 MHz, 22232.4)8 1230 (s, 1H), 10.59 (4, I = 8.3 Hz, 1H), 821 (5, 1H), 6.60
(t, J = 8.4 Hz, 2H), 5.59 (t, 1 = 7.4 Hz, 1H), 537 (dd, J = 9.4, 4.1 Hz, 1), 5.31 - 5.09
(m, 1H), 4.64 (t, ] =3.0 Hz, 1H), 420 (dd, J= 12.9, 4.1 Hz, 2H), 3.96 (dd, ] = 12.8, 9.4
Hz, 2H), 2.21 - 1.85 (m, 4H), 1.71 - 1.43 (m, 3H). PF-NMR (376 MHz, 222¥2.d)
& -110.37 (1, T = 8.7, 6.1 Hz), -112.19 (¢, ] = 7.2 Hz). LCMS-ESI" (m/z): [M+H]
AF R :464,
AN 79
3HE 799 Az

(1R,4S,12aR)-7-3] =5A]-6,8-T] S 2-N-(2,4,5-E2| £ F 221 2)-1,2,3,4,6,8,12, 12a- S E} 5| =2-1,4-7 B} 2
e el1,2-at1" 2" -d] ¥ 2pRl-9-7p 2 Lo =
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[1080]

[1081]
[1082]

[1083]

[1084]
[1085]

[1086]

[1087]
[1088]
[1089]

[1090]
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F
iy i
/}L’\N”\ N
%fﬁ )ﬁ N |
H © \( -
o O
7%
o . H o *
; PN P
!/zh \N/YI\QH . HaN /\\i)\;L M]J,,, %N &/‘%L N/\\i’f/]\i
eSS R T L
H 5 o ¥ oo ]
0.8 78-B
fe] F
Hy
SR RS
A N\n/%/ o YF
] 8 O F
79
A 1

50-mL T wle Zgka=e] DM (10 ml) 5 79-A (0.12 g, 0.32 mmol), (2,4,5-EEFQZ2dd)vgtoldl
(0.10 g, 0.63 mmol), N,N-tjo]aZZHo|eo}wl (DIPEA) (0.20 g, 1.58 mmol) 2 HATU (0.24 g, 0.63 mmol)E
ARk, W EFBL HLAA 1N S wastdrh, Mg EFES HA713, BOdc (50 nl) Fo A
$A715, EB NaHOO, (2x), 8k NHCIZ AH33, NasSO, FolA] AEAAT. ¥5HA F, = 282 4
A7 A gelq Y AmslEage] ela] HA-R0AE AMgste] A 79-BE WA 2ARA
S5,

LOMS-EST" (m/2): [M+H] ;235 524,

50-nL & whe FepaTe] TFA (2 mb) 3 79-B (0.15 g, 0.29 mmol)E AR WE EFES A4 30
w weh wkelh. &AE wFAYIA, ARes Fd4] ARviEI g o8 S o =AM EtOAc-EtOAc
T 20% MeOHE ARS-3te] AAlste] stghe 795 533t

il

TH-NMR (400 MHz,
222X 2.4)3 11.70 (s, 1H), 10.65 - 10.18 (m, 1H), 8.27 (s, 1H), 7.26 (m, 1H), 6.90
(td, J = 9.7, 6.4 Hz, 1H), 4.89 (s, 1H), 4.60 (d, = 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). "F-NMR (376 MHz,
22X 2-d) 5§ 120.53 - -120.85 (m), -134.68 - -136.79 (m), -142.26 - -144.11 (m).
LOMS-EST (m/2): [M+H] A& 3]:434.

A Al 80
332 809 A=

(1R,4S,12aR)-N-(5-F22-2 4-T)ZFQ 2 4 )-7-3| == A]-6,8-T] = 2-1,2,3,4,6,8,12, 12a-2E} 3| =21, 4~
WEeb et g =[1,2-a:1",2' -d] 9 A -9-7} 2 2 ~olu| =
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[1091]

[1092]
[1093]

[1094]

[1095]
[1096]

[1097]

[1098]
[1099]
[1100]

[1101]

[1102]
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F
O O &l
8¢

Hy q E /\? H . 0: 1

, HNOoy o T . i i
o P N R Ry A
& HN\H, \/‘\0 \\i/ F \ \ﬂ/ O £

¢ OBn & O OBn i

80-& 80-8

A 1

50-mL H vbeb Sk~ DM (10 ml) 3 80-A (0.12 g, 0.32 mmol), (5-EFRZ-2,4-tZF ¢ 2Hd) | Elo}
W (0.11 g, 0.63 mmol), N,N-tjo]iAZZFo|elo}l (DIPEA) (0.20 g, 1.58 mmol) = HATU (0.24 g, 0.63
mol)E AT WS EFES A4 1A SO wwEsitt. wke EIES FFA]7)aL, EtOAc (50 mL)
Zo AgaA7)ar, 3} NalHC0; (2x), E3} NLCIE MASFL, NaS0, AolA AZRAZATH, HEAN & % &
Ae At A dolA 2y AZwtEa gl & HA-Et0AcE AMEste] AASte] 80-BE WA A=A
= 3T

=5
= ©

-

LOMS-ESI (m/2): [MAH]; A5 541.

FES HA2A 30
o

50 = e =
T Eeh wkEgitk. NS FFAA, JFES U ARvtEIY o8 &ejdewA EtOAc-EtOAc
%_

2
-
- O‘iﬂ
ru
o
=)
i
[
k)
[>
H
=2,
=
=
©
=]
)
ol
[0s]
T
o
S
—
~
o
e
[N}
D
2
=2
o
[t
B
30
o
o9
T
olo
fo

[\
o
=
=
D
e
=
et
>
>
ofo
ol
ol
£
o
E)
ol
o
£
ot
%
il
oo -
o
o
&
i
ol
o
32
i)

TH-NMR (400 MHz, ZEZIE.4) 35 1046 (s, 1H), 8.27 (s, 1H), 740 (t, ] = 7.8 Hz,
1H), 6.89 (1, § = 9.1 Hz, 1H), 4.90 (s, 1H), 4.78 - 4.48 (m, 2H), 4.08 (dd, 1= 113, 2.5
Hz, 1H), 3.95 - 3.63 (m, 2H), 2.6% (s, 1H), 2.22 - 1.5 (m, 7H). “F-NMR (376 MHz,
g=e¥2.d) §-113.37 (g, J = 8.1 Hz), -116.37 (g, T = 8.0 Hz). LCMS-ESI" (m/2):

[M+H]" A& x): 451,
Ao 81
33HE 819 Az

(1R, 3S,4S,12a8)-3-ZF 0 2 -7-3| E2A]-6,8-T] & Aa-N-(2,4,6-E ZF o 2wl 4 )-1,2,3,4,6,8,12, 12a-2E} 3]
c2-1 4-vE =g FegE(1,2-a:1",2' -d] | FF-9-F} 2 2 xolu] =
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Q
W el |
v B M L
HFAQ S ™ H : ™
i DASTIOCM W&# O LBHJTHF pdh
M T F L . [P
HO NI\BN: Boc N “Boc
B1-A §1-8 81-L
I .
" 'f;]/" M,
G [
xBac
81-E
\47‘%\\
NaHCO h ,
T . Boe N \\
EtOH/H,O \/0 Q
G (i)Bn
81-F 846
1) HCY TS 4t 1) KOH
23 DBU/Tol 2} HATY F
81.H Ha” \/\
F/‘L\//”\
AT P AT
&f/\m/*\t? ﬁf\\@ TEA )\?\i/\a\i’:‘%/ \§ /\/EL
Fol” N %}/‘\\0 e o F....J/“‘N\Tfi\\\;/‘%g e
¢ OBn S OH
814 31
[1103]
[1104] @A 1
[1105] 100-nL %< Blek Z8}2~=0] DCM (10 mL) % 81-A (1.0 g, 3.7 mmol)E AP, ¥& EFES 0CE Y7
Ak, doldoln =3 EgjZFeglo]= (DAST) (0.58 mL, 4.1 mmol)E HH3] H71evt. olojA, L% £
Fes AeolA 1AL Eeb mkakglth. ERES 0CE thAl WAAZIT. E3}F NaHC0; (5 ml)S #7kate]
WSS AASIATE.  ololA, WkS EFE-S EtOAc (100 mL)E 3]A8kal, Z3} NaHC0;, G2 A 8kaL, NayS0,
Aol A AZAZT. FE2A7 T, AFELS Z4 a2uEaYI 93] fjHozA Al - EtOAcE AME
ste] AAlste] 81-BE F53akl).

[1106] LOCMS-EST (m/Zz)y [M-+H] 2&X):274.

SIS31 10-2015-0096504

[1107] A 2

[1108] 100-mL &+ #be E2ksel] THE (10 L) 5 81-B (0.8 g, 3.0 mmol)E AT, whg TFaS -78TolAM
wkskelth. THF % 2.0 M LiBl, (3.2 mL, 6.4 mmol)E A3 H7lstdch. o]ojx, whg EFES 7l2sbal,
Aol A 3A7 Fb eyl ololA, kg EFES EtOAc (100 mL)R2 345k, B2 A3 Asiglc
(I, ). 2719 A48 R &, F4 $88& BtoAc® FF38a, 2719 #7] #8& geta, B2 AHs)a,
NapS0; el A=A sFAR ¥, Aiesd S+ A2vkEadye os] &2doe=r it - EtOAcE
AHgste] AAlste] 81-C5 4533t
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[1109]
[1110]

[1111]

[1112]
[1113]

[1114]

[1115]
[1116]

[1117]

[1118]
[1119]

[1120]

[1121]
[1122]

[1123]

[1124]
[1125]

[1126]
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LCMS-ESI (m/zy: [M+HT A& X): 246.

oA 3

100-mL T vlek Zgp~=0] THF (15 mL) = 81-C ( 7 g, 2.3 mol), EYALIE~AT (1.3 g, 5.1 mmol) %

Zgolul= (0.55 g, 3.7 mmol)E AHTE. oA, Wg EFES wRESIHA 0CE WYZHAZIT). oA
olxrt|7t2 g o]E (DIAD) (1.0 mL, 5.1 mmol)% L% E4E HA3] AT, Rk EFES A

oA whAl mwkekdth. FEHEAZ F AFES # azutEaId o) gldozA ik - Et0AcE At

&3te] GAste 81-DF 533t
LOMS-EST (m): [M+H] A=) 37S.
A 4

EtOH (40 mL) 3 81-D (0.8 g, 2.1 mmol)9] &M s =dbd 1532 (0.6 mL)S H7F8IYT. WS E328
A st wslHAl 70CE 71dEisid. Artste] nAE AASTE &, AHEES FFHFAA B81-EE

LOCMS-EST' (m/z): [M+H] 255]:2435.

9A 5

100-mL %3 vieb ZapaFge] oehe (7 nl) F 81-E (0.49 g, 2.0 mmol) @ 81-F (0.7 g, 2.0 mmol)E
AP, & (7 ml) T THAUEF (0.34 g, 4.0 mmol)S WHE E3-Eo] 73R, o]ojA, whe E3ES
2 Lo A vhA) wHkslgtt,  EIES EtOAc (50 mL)E 3A&ta, & (2 x)E AHIT. FA4 23S EtOAc
(1 2 F=sta, 7] £8& dsta, Ax NaS0)A7]aL, sFAIAT. & 81-G8 4 Al F71 AA

glol ARg-33iT.
LOCMS-EST (n/z): [M+H] 23%:573.

@7 6

100-mL S wheb Zepe==Fe] 4 N HCL /9$2F (11 mL) 3 81-G (1.1 g, 1.9 mmol)E ASITE. o]ojA], wg
EFES H2olA 1417 FF ksl O%—Al?] , 1.0 g FHAE 53k, 34 9 DBU (1.3
8.8 mol)E EF41 (10 mL) ZFoll &3iAAT. #He EFES 1A 59 wslEA 110CE 7143131t}
FA7 &, AFES U AR EIHT o3 &N o A A4k - Et0AcE AHESt FAlEt] 81-IE

5& fl"‘ 401'
S o

LOMS-ESIT (/i) IM+H] A& 2):413.

w7

100-mL 5 vt=t Sk~ THF (5 mL) 2 MeOH (5 mL) % 81-H (0.56 g, 1.4 mmol)E ={¥t}. 1 N KOH (4
mL)E RS E3EC HUFsgih. oA, ¥k ERES A2oA IARE T wReiglth. RES E£RES 1
N HCl (4 mL)o] M7l o3l ASAIAT. $F5A7 &, IFES 27 B )7 FFEAAT. =
Wk 2 4 6-EfZFoEwdolyl (0.2 g, 1.3 mmol), N,N-tjo]AXZHoeo}yl (DIPEA) (0.41 g, 3.1 mmol)
2 HATU (0.48 g, 1.25 mmol)E DMF (10 mL) ol &s|AIHAT. g EFES A2 4 247 FoF wwtsls]
o, E3ES EtOAc (100 mL) 2 A &bar, E3} NallCO; (2x), E3F NILCI (2x)Z A& 8Fat, Nap,S0, AellAl Az
AMETE FHEA F, 2 BAS ATt A delA 4y azntEadee] o d-Et0AcE A&kl A AlS
o 81-1%5 F533lth.

LOCMS-EST" (m/z): [M+H] 22 2):542.

oA 8
50-mL B+ wek Zek~=e] TFA (3 mL) & 81-1 (0.31 g, 0.58 mmol)E AUTh. wFE E3FES 2L2oA 30
Bk wNkslth. sEFAI7 &, 2 BHS AggE A A 2 A2vlEage] &) EtOAc-MeOHE Ab
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g3te] AAsle] 98 818 S5kt

H-NMR (400 MHz, Z2EX2.d) 3
10.29 (s, TH), 831 (s, 1H), 6.65 (dd, = 8.7, 7.5 Hz, 2H), 5.05 - 4.75 (m, 2H), 4.65 (d, ]
= 5.6 Hz, 2H), 4.11 (d, J = 12.2 Hz, 1H), 3.83 (t, T = 12.3 Hz, 1H), 3.56 (dd, J = 12.3,
3.3 Hz, 1H), 2.77 (s, 1H), 2.25 - 1.97 (m, 2H), 1.95 (d, J = 11.0 Hz, 2H), 1.77 (d, J =
11.2 Hz, 1H). PF-NMR (376 MHz, 222%2-d)5-108.98 (t, = 8.2 Hz), -112.03 (t,
J=7.2 Hz), -168.00. LUMS-ESI (m/z): A5 X):452.

[1127]
[1128] A Ao 82
[1129] 35HE 829 A%
[1130] (15,3R, 4R, 12aR) -3~ & F 2. 2-7-3| S5 A]-6, 8- S4-N-(2,4,6-E EF2. 20 H)-1,2,3,4,6,8, 12, 12a- 53]
=2-1,4-mg et gL [1,2-a:1",2' -d] 9 FH-9-7t 2 B 2olu| =
o F
h%A - /[L /ji\?
’{\\“0 F TN
o5 om
[1131] 82
s o LiBH,/THF It f
T" /< _DASTIDCM \1{/\’: (\’ o
A e e N L TTTTTT— tad F\‘
HoY \“\E \Bm: F \T\j BacQ y Boc
82-A 52-8 82-C
o -
== 0
ha “\( ) P H
HN M H AR H
L ;H /-N ﬂ\ ‘/\ it
O i\I——N " !/’ J// B . IN\ \NH
___________________ v F° V\‘j oz O =BT F Bog 2
"PPhy, DIAD
THF, r4.
820 82-E
0 u H
BV o
o Xy iL\o [‘\3{ \ i
* o i k _Na'fc_gab F \E Boe N o
S \T’)\Y o ELOHH,0 e b
‘ o
Q QBn
G OBn
§2.F 026
INE i
N N R N
1) HOU T2 N, E "g o 1) KOH
s Lo Xy, g
2) DBUTo! > \g/ L PHATY
i
HN~ N
Y
Ff/k\:«”
HH o £ H H o £
,\E%Jé//\ S Ny //EI\ /S»J/’\N o NN i
‘/ «—NW?/ X gy F/\\\, ¥ PSS, ;‘ N , J\T/ o F/ S \F
H 0 OBn H O O
82
24
[1132] 8

- 131 -



[1133]

[1134]

[1135]
[1136]

[1137]

[1138]
[1139]

[1140]

[1141]
[1142]

[1143]

[1144]
[1145]

[1146]

[1147]
[1148]

[1149]

SIS31 10-2015-0096504

oA 1

100-mL. S vlg Zg}A~39) DM (6 mL) 3= 82-A (0.6 g, 2.1 mmol)E APt #S ZIJES
Zth. DAST (o 35 mL, 3.0 mmol)E HA3] H7IEATE. olojA, Wkg EFES AA A
o, EFES 0CE A FAAHY.  E£3) NalC0; (5 mL)E& #H7lsle] wke-S AT, olojA, w& &
FES EtOAc (100 mL)Z 3|Astar, X3 NalC0;, AF= AHSI, Na,S0, AollAl AZAAHY. »EA71 35|
AFES U4 AZvEDY T o] gldozA ik - Et0AcE AFE3te] FAst 82-BE 5313 t).

LOMB-ESIT (m2): [M+H] 22X 274

H
()
(e}
=]
-
offt
Y
=
)
e}

=g} x o THE (10 mL) % 82-B (0.4 g, 1.5 mmol)Z AP}, whe EFES -78ToA
.0 M LiBH, (1.6 mL, 3.2 mmol)E A3 H7lsk3ltt. oloA, ukg Ed=s 7hsfar,
WHkSATE, oo, wh3 EehES EtOAc (100 mL)2 3|Astar, Z& s H7hskltt
= Y% ¥, £ £8L EtOAcE FF3aL, 2719 /7] 85 Feta, &2 AlFH3a,
NaS0, el A AZRAIZT. F5A7 §, AFES S5 A=ZvEIHI 93] &R ozA ik - EtOACE
AFEsl] AASte] 82-CE 45359t

LOMS-ESE (m/z): [M+HT A& x]: 246,

oA 3

100-mL S wvlet Z2f~3o] THF (10 mL) = 82-C (0.25 g, 1.0 mmol), EZHALEAT (0.59 g, 2.2 mmol)
9 xghoju= (0.24 g, 1.6 mmol)E ARTE.  olojA, ¥-g EFES wHstEA 0C= WZ4AZTE. DIAD
(0.44 mL, 2.2 mmol)E Wh& EFEC] 3] Hrbsidvt. whg EFES A2 WA wwsigltk. F
15, AFES Suq aRvEIHT ) o) &edor] It - EtOAcE AME3te] AA|ste 82-DE +

Ak
LOMS- EST /2y [M+HT 2% 375,

A 4

EtOH (20 mL) & 82-D (0.35 g, 0.9 mmol)e] &Me 3=tz 153+ (0.3 nL)S H7FSFATE. WS &%E
3AIZE weE wWEEIHA 70CE 7Sl qHste] wAE AAF F, dHES

100-ml. S+ vbet ZefAFol ofehe (7 mL) = 82-E (0.21 g, 0.87 mmol) @ 82-F (0.3 g, 0.87 mmol)E A
. B (7n) 5 FHAYEF (0.15 g, 1.7 mmol) & ¥HS i?‘f}%ﬂl A7FEA. olojA, W EFES A

2o A whA] Rk, %fg}%% EtOAc (50 mL)Z 3|Asla, & (2 x)2 AAsgt. $4 23L& EtOAcE
FE3ta, 7] B8 Fsla, Ax (Na,SopAI71a, 55 1214. Z 82-G5 % dAl F7F AGAl glo] AHe
3Tk

A 6

100-mL &<+ vie Fek2=39] 4 N HCl /%A (5 ml) 5 82-G (0.49 g, 0.86 mmol) & H%E}. o]ojA], Wk
EFES Ao 127 FeF wRksGltE. FEHEAIZ -, 0.4 g FAE FEIQYh. F7HA 2 DBU (0.6 g,
4.0 mmol)E EF4 (10 nL) Foll &A AT, 1§ TFES 1A &< adtstdA 110CE 7Hgsislt. &
FAZ &, AFES Y4 AZetEadge o] g2ldozA A - EtOACE AHESle] At 82-HE 4
=3t
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[1150]
[1151]

[1152]

[1153]
[1154]

[1155]

[1156]
[1157]
[1158]

[1159]

[1160]

SIS31 10-2015-0096504

LCMS-ESI’ (m/z): [M+H] 25 5):413.

w7

82-H (0.2 g, 0.49 mmol)E AYrt. 1 N KOH

% 82-H
FES Ao 143 %0? wghskglt. wg EF

100-mL S vtek Zek~F THFE (5 mL) ¥ MeOH (5 mL)
(1.5 mL)E 8k ==l H7letlvh. oA, ¥hg EFES
& 1 NHCL (1.5 mL)e] 7kl o] AHgspA it %AVJ F, ARES 7 G 0% gL
A, 2.4, 6-E8)ZF ozl ™ol (0.15 g, 0.95 muol), 1’401;3_@;1011%0}1 (DIPEA) (0.31 g, 2

2 HATU (0.36 g, 0.95 mmol)E DCM (10 mL) Zoll ooHAliiE}. Hg E3ES A2oA 2AI7F B9F ksl
o, EFES EtOAc (100 mL)Z 3Asta, E3} NalC0; (2x), X3} NH,Cl (2x)2 A& 3kar, Na,S0, AolA A
ANAT. FEAZ F, 2 BAS A A oA 2y avtEag v o] @i-Et0AcE AME-3ste] Al

o 82-15 5313

S HU [‘n

g

LOMS-EST (m/z): [M+H] 25 5):542.

50-mL T vbek ZafA=o) TFA (3 ml) = 82-1 (0.22 g, 0.41 mmol)E YT, wEE ZIES 2 L0A 30
B Bk wNkElth. sEHAIZ ¥, 2 BES At A HedA 2 A=2vlEadgle] o] EtOAc-MeOHE A}
Q.
[s)

"H-NMR (400 MHz, 2223¥2.4) 8
10.25 (s, 1HD), 8.28 (s, 1H), 6.65 (s, 2H), 5.15 - 477 (m, 2H), 4.65 (s, 2H), 4.32 - 3.41
(m, 2H), 2.78 (s, 1H), 1.86 (dd, J = 144.8, 72.3 Hz, 6H). VF-NMR (376 MHz,
222X 2.d) 8 -108.98 (t, J = 8.2 Hz), -112.03 (¢, § = 7.2 Hz), -168.00. LCMS-ESI

(m/izy ASA 452
Ao 83
3}5HE 839 A=

(1S,4R,12a8)-3,3-T] 2 9. 2 -7-3| =2 A| -6, 8-T] 2 2-N-(2,4,6-E ZF o 2w d)-1,2,3,4,6,8,12,12a-2 E}3)
c2-1,4-veler9e £(1,2-a:1',2' -d] 9 A -9-7} 22 »~olu| =

T [} F
F\%%AN,YLN/N\?/
ARG oo

// \W o F/\\\\" F

"o om

83
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[1161]
[1162]

[1163]

[1164]
[1165]

[1166]

[1167]
[1168]

[1169]

SIS31 10-2015-0096504

i 0 g
S H}L:\ o //ﬂ i R ‘-,..g-EQH
L e Sy DASTIDOM e HERITHEre TN
= N 2 A e N 2o % N
HO' T\q \ . 1 TN g \i

g i S| e
,,,,,,,,,,,,,,,,,,,,,,,, I T '\L\JFN
PPh,, DIAD R \BQG F i Boc

]

THF, £ 4,
a3E 838
e
AR /’\
R o \T\ NaHGO,
o
o g EtOHMD
Q OBn
83-G .

1) HCH T4 . \Q‘N/’\N /L\g/’\ 1) Kok

i LN

2} DBUITol H BHATY ¢
O ©0Bn i

HZN"\,./J\

834 i

FNEN

H 9 £
f g ,U\ ;
& /’\N//\\«} - /jy/\\;
TFA g [ & ]\
L NN PN

P NG
H \g oH
B83-d 83
oA 1
100-ml, F< B}eF Ze}~=d DCM (20 mL) # 83-A (1.0 g, 3.7 mmol)E AP}, ¥e EIES 0T Yzt
7}, "H2-mf=ZE Folo] @k (1 8 g, 4.2 mmol)S HA3] HIFSATE. ool Hbg EES A 3
Q
[s]

y o H
Ak ek avrabeith, oo 8t - BOAcE A}

FEANZ &, AFES TU4 AZvEIY I 95|
£38lo] AGAste] 83-BE 5

LOMS-EST () [IMHHT 25 X:270.

oA 2

100-nL S BbgF Z2}2Fol] DCM (15 mL) 3 83-B (0.85 g, 3.2 mmo)E MAAT. whs EdES 0CE Y7
AZATE. DAST (1.5 mL, 11.3 mmol)E A3 H7lelict. oA, whg EES A2oA vl wukselct
EFES 0CE v YA, E3}F NalC0; (5 nL)S Z7bste] w-&-& AAsIArt. ool Wk EJHES
EtOAc (100 mL)& 3| Asta, Z3} NalC0;, G52 A A3, NaS0, oA AZAAY. EE2A7 3, AHFES

Za)4 azvpEoeve] oa) feldozA @4 - BOAE A8l BAlstel 8308 F5a%ln
LOMS-ESE (m/): [MHH]T A2x): 202,
B 3

100-mL &<+ vpe Eek2~=ol THF (6 mL) 5 83-C (0.44 g, 1.5 mmol)E AHTE. W&
Hekgitk.  THF & 2.0 M LiBH, (1.6 mL, 3.2 mmol)E 3] H7lskadnt.  o]ojA],

e 3A7E Bk wstgleh, olold, W EFES Et0Ac (100 n)E HMstn, B AW Arsar

il
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[1170]
[1171]

[1172]

[1173]
[1174]

[1175]

[1176]
[1177]

[1178]

[1179]
[1180]

[1181]

[1182]
[1183]

[1184]

[1185]

SIHS3d 10-2015-0096504
(H, 24 . 2719 A4S 283 & 54 2SS EtOAcE FZ3ta, 279 §7) 288 e, B2 AHsa,
Na,S0; “doll A AZAIAT. s FAZ £, AFES U4 2=2rtEad g 93] f2]dozA ik - EtOAcE
A&kl AAlsle] 83-DE 5L
LCMS-ESE (m/2): [M+H] 22264,

A 4

100-mL S vlgk Z8f2~39d] THF (10 mL) = 83-D (0.17 g, 0.65 mmol), EZALIE~T (0.37 g, 1.4 mmol)
9 xgolul= (0.15 g, 1.0 mmol)E ATt oA, W§ EFES wEHA 0CE YAz, DIAD
(0.28 nL, 1.4 mmol)E WHs 3o W3] Hriskdvh. whe :Qﬁ‘%% A2 A " aekeReiTt

3 FEHA
71 & ZRES ZY4 az2vEawbye] o gldozA Ak - EtOAcE AFE3le] HASY 83-EE =53}
ATt
LOMS-EST (m/z): [M+H] 25393,
oA 5
EtOH (20 mL) 3 83-E (0.25 g, 0.64 mmol)<] &dd] d=atxd 158% (0.3 mL)S H7Msigie. we 23=
S 3AIZF B WHEEIHA 70CE ZFESiTh. oHEte] LAE AAL T, ARES FFHFAA 83-FE 53

Aot
LOMS-ESE (n/2): [M+H]' 2% 5]:263.

@7 6

100-mL &< vpe ZEk=Aol oflgkE (7 ml) S 83-F (0.18 g, 0.69 mmol) 2 83-G (0.324g, 0.69 mmol)E |
ATt B (7 0l) F FEMEF (0012 g, 1.4 mmol) S v E3Eo HIFSIGITE.  olo]A], Wk i?‘f;}%%
Ao v kgt EFES EtOAc (50 mL) = A&, B2 AlFsd. A4 B8 EtOAcE F

shal, f7] B8& geta, dx NaS0)AI7IaL, EFAIHT. & 83-HE F& Al 71 AA flo] A}%O}M

=
LOMS-EST' (m/z)y: [M+HT & 2]: 591,
A 7

100-nL F "beb Zekx=el 4 N HCL /H)24F (3.8 mL) % 83-H (0.4 g, 0.68 mmol)E ATk, olojA, wh
EFES Ao 1Az St wwElde. HFAZ F, 0.35 g SHAE 5T, S 2 DBU (0.51
EFq (10 nL) Foll EsfAAT. whE EFES 1AZE S9F wukslAA 110C=2 72383t
F=s U4 a=nEIYId &) &l ors it - Et0AcE AF&3te] AAlst 83-1&

olo

g, 3.3 mmol)=
A

ojT}‘]7] 't?‘y \l‘

TS
LOCMS-ESE (m/z): [MHH] 25 2]:431,
A 8

100-mL %<+ wvle Zek2=Fo] THFE (5 mL) % MeOH (5 mL) % 83-1 (0.2 g, 0.47 mmol)E A{¥t}. 1 N KOH
(1.4 n)E W EFE] ArAstgith. oA, whg EFEL Ao

] 1A% EQF wRkselth, REE ERHE
S 1 NHCI (1.4 mL)e] #H7bedl &) AHdshA FT. %i‘/ﬁﬂ L FAFES EFA G x)H FEIAFHY. =
b, 2,4,6-E8EF ezl dolyl (0.14 g, 0.91 mmol), N,N-tjo]AaZz oo}yl (DIPEA) (0.29 g, 2.2 mmol)

2 HATU (0.35 g, 0.91 mmol)E DCM (10 mL) 3ol ﬁsHAl t}, whe BIES AL A 2A7F EeF wykslgl
o}, E3ES EtOAc (100 mL)E 3A3}ar, 3} NaHCO; (2x), X3+ NH,Cl (2x) 2 A& 3}ar, Na,S0, AollA Ax

AR sFAR 5, 2 E2AS At A ol 2y AzviEddde] o8 FAA-EtOAcE ARE-stol A A S
o 83-J& F533H.

LOMS-ESTT (m/zy: [M+HT 22 x]:560.
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[1186]

[1187]

[1188]
[1189]

[1190]

[1191]

[1192]

SIS31 10-2015-0096504

@A 9
50-mL rbfell TFA (3 mL) % 83-J (0.18 g, 0.32 mmol)E AAY. g TIES A4 308 59k wHEES
b 3 EtOAc-MeOHE A}-83le] A A5t

<
g FFEAR & 2 EFS Ag A AelA 2y aRvEa g Q
WA A ZA 5B

TH-NMR (400 MHz,
222¥2.d4)8 10.29 (d, ] = 6.1 Hz, 1H), 8.34 (s, 1H), 6.65 (dd, J = 8.7, 7.5 Hz, 2H),
4.83 (s, TH), 4.72 - 4.58 {m, 2H), 4.36 - 4.10 (m, 2H), 4.05 (1, J = 11.5 Hz, 1H), 2.97 (4,
J =44 Hz 1H), 249 - 2.08 (m, 3H), 2.12 - 1.94 (m, 2H). PF-NMR (376 MHz,
222X 2.d)5-92.32 (ddd, J = 225.6, 22.5, 9.1 Hz), -107.64 - -109.54 (m), -112.05
(t, F=7.0Hz), -114.67 (d, ] = 226.7 Hz). LCMS-ESI" (m/2): 22 ]:470.

A Ao 84

3I3HE 849 A%

(1S,2R,4S,12aR)-7-3| EZA|-2-w|E-6,8-T]| % A-N-(2,4,6-EFZF 2 2M4d)-1,2,3,4,6,8,12, 12a-<E} 8| =2 -
1,4-Wet et 9 g =[1,2-a:1",2'-d] ¥ 2}A-9-7t 2 & »o}n| =

\H/\ \1

84
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[1193]
[1194]

[1195]

[1196]
[1197]

[1198]

SIS31 10-2015-0096504

H
H Hil o
HG H i o '
Hy f’ oMp § My ,ZO o A% 2\»\//’/ Hy 7l
' A P AR e AN b " e
“"\1 YocS \ Boc S \ Boc oc
84-8 34.C 84-D
84-A
o) .
(™) %
’ < ™

#
LiBHTHF \\V,/ X 4
— /\‘ i !\é\ - ‘l Boc o
\1‘ Moc PPhy, DIAD
THF, r.t.
848 84.F
9
f
J'H(,H G/\\\\V/)\G/,\N
=g '&NI .;\\ + N /’% ’(\‘
...................... 2o \BOQ NHZ \ﬂ OBn
84-G 84-H

HAt o
ik u
N Y >\fj§if\w® PPN

NaHCO, \' \ e N/\ fL g THCHOSA ¢ a
EAOHIH,0 A T >/<r“\7, NN
\/ \ﬂ’ 2} DBWTol LT G
o] Osn
84~

1) KOH TFA
! >\ »\N/\ /L\ PN _ .
DHATY g & m/t T\/ﬂ\
] Ry
HQN”\»I(‘L\\\\! H
i |
F/\;»’/\F

trodnd,

\T/

OH

oA 1

Ak, da-mEd" Hololotlyt (4.9 g, 11.7 mol)S HHA3] 78Ik, olojA, g TFES A2
BAIZE Fob ambalgltk. FFAZ F, IFES SU4 A=vtEIHI o8 &Koz it - EtOAcE
AHgate] AASte] 84-BE 53U

100-mL &<+ vhe F2F2==e] DCM (20 mL) F 84-A (1.6 g, 5.9 mmol)E AATE. WS TFEES 0TCE Y7HA
Fm o

LOMS-EST" (m/z): [M+H]" 222]: 270.

%A 2

100-mL S vlet Zef A=) THF (30 mL) & 84-B (1.3 g, 4.8 mmol)E MY, W TIES 0CE dZHA
ZAth. "8 (Tebbe) Ak (BF 3 0.5 M, 19.4 nL, 9.7 mmol)S W3] Hrlatglrt. olojA, w3 EJE
S Aol 24 F<t ﬁt&—é}%iﬁ}. EFES 0CE thA] FAAHY. 23} NallCo; (5 mL)S #7}ste] wh-&
S AU, ¥ EFHES ARoA FUIRE 16w ot wnketa, AolEE FI oSGt o e A
°o]ZE DM (2 x) o= AAH}AT. T AFA=S T oMl EHA7L, AFRES ZHUH AZntEH T
o3 geld oA At - EtOAcE ARS8l AAIStY 84-CE G533},
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[1199]
[1200]

[1201]

[1202]
[1203]

[1204]

[1205]
[1206]

[1207]

[1208]
[1209]

[1210]

[1211]
[1212]

[1213]

[1214]
[1215]

[1216]

[1217]

SINE3S 10-2015-0096504
LOMS-ESI (m/z): [MH+HT 25X 268.

@ 3
EtOH (20 mL) -
st 3A7E Eok wstlth, EFRES A EE Fa olstu, ol}EL HHAA 84-DE

LOMS-ESI® (m/2): [M+HT 233 270,

oA 4

100-mL &<+ W=t
uk3kdth, THF <
A2 A] 3AIZF Eet
(H, &4 . 2719 4+
NaeS0, Aol A AZAHY. FFHA F, AFES Y4 A2vtEa g o3 fejdozA A - Et0AcE
Abg-3te] AAsle] 84-EF 5313

Zgt~Fo] THE (6 mL) 3 84-D (0.9 g, 3.3 mmol)E AYch, ¥k EIES -78CoA
2.0 M LiBHy (13.2 mL, 26.4 mmol)E 3] #H7lsksltl. eolojA, wkg &£3&8 7123,
oF e EIES Et0Ac (100 mL)E FAletar, E& 13 H7Esiglt

[e]
y o
B 7, £4 BIE BOAR FE3A, 209 47 $A2 Fea, w2 A,

o &l
iz
ol
o,
32
T
-
2
>

LOCMS-ES1Y (miz): [MHH] A& x): 242,

@7 5

100-mL F<= wvle Z2f~3o THF (15 mL) = 84-E (0.4 g, 1.66 mmol), EZHALEAT (0.96 g, 3.6 mmol)
g Zeoln= (0.39 g, 2.7 mol)E AR ololA, wg EFES wwstEA 0CE W¥ZAAZTH DIAD
(0.7 nL, 3.6 mmol)E ¥h& EFEo] BH3] Hulshalch. Wb EFES ALoA WA kgt sHA
T, AFes U4 AzvtEIgd o gt omA At - EtOAcE AFESte] AAste] 84-FE 53191

A Ay

r“

LOMS-ESIT (m/zy: [M+H] A&x: 371,

av

A 6
EtOH (20 mL) ¥ 84-F (0.55 g, 1.5 mmol)9] &o] 3=} 153}E (0.3 mL)S
3AZE Bt wubslHA 70CE ZFEsESIt. oste] wAE AAT F, AyE

F53FTt.
LOMS-EST" (/) [MHH] 255 241,

w7

100-mL T He ke ofekg (10 ml) % 84-G (0.35 g, 1.4 mmol) % 84-H (0.5g, 1.4 mmol)
ALk, & (10 L) T FEAHUEF (0.24 g, 2.8 mmol ) S ¥HS ié}%oﬂ H7VekdTE.  olofA], Wb
S Ayl s, EFES EtOAc (50 mbE dAMsx, & (2 x)2 AHEAY. &

EtOAcE F&3ta, 7] F8& Fatar, 1dx (NaS0)AI71AL, 55 1314 Z 84-18 F& Al F7

§lol A-g3tsict.

OO

ox
N
111_;5
o mo

3]
5]
3

2

LOMS-EST (m/z): IMHH] 25 %] 583,
A 8

100-mL rbfel

8.2 mL) & 84-1 (0.84 g, 1.4 mmol)E AT}, o]ojA, Wg TFES A
01]/\1 1A =

4 (
7k ot ﬂ{émm. FEAZ F0.74 ¢ FUAE F58190. =204 L DBU (1.1 g, 7.2 mmol
L)

—

12
0nl) Fol AR W EFES 147 Bk wukshA 10T st $HA F
Sopesiesel o8] falae ) Sk - BoAcE AMgae] AAlsle] 84-1% S5,

|
(

LOMS-EST (n/z): [M+H] A& X 409.
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[1218]

[1219]

[1220]
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[1225]

[1226]
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@A 9

100-mL F<+ vbe Zeh~=ed THE (5 ml) % MeOH (5 ml) 5 84-J (0.4 g, 0.98 mmol)E A#ch. 1 N KOH

(3.0 mL)E wkg EF & H7FsIGITE.  olojA], Wk EFES A4 127 9t wnksglth. REE ERE
S 1 NHCL (3.0 mL)] 7kl o3 AHdstA . sHA0 F, AFES 27¢d B x)F FFIAATY. =
b, 2,4,6-E8]ZF e 2wldolwl (0.32 g, 1.96 mmol), N,N-t]o]AZZHoEo}l (DIPEA) (0.63 g, 4.9 mmol)

2 HATU (0.74 g, 1.9 mmol)E DCM (10 mL) ol &3AHY. ¥s TFES A-200A] 22F &9

wukslgith.  ZIES EtOAc (100 mL)E 3|Astar, E3} NaHC0; (2x), 3E3}F NHCl (2x)2 MH 3k, Na,S0, 4+
oA HURAIAT. EFAIZ &, £ BAE A7t A dolA 29 I2vetEago] o3 i-Et0AcE AHE-SH
o] AAEle] 84-KE 5319t}

LOCMS-EST (m/z): IMHH] A= X]: 538,

@A 10

;_]
=
=
—~
(@)}
=]

-
N

50-mL F wpeh ZehsF ol % 84-K (0.5 g, 0.93 mmo)Z APt HHE TFES ALoA 308
Bk wkslgith. FEHEAIN &, X %é% A7t A JollA 2 AZetE I 93 EtOAc-MeOHE AFE-3)
o] AAste] 33 845 53Tt
TH-NMR (400 MHz, Z22¥2.d) 3
10.37 (s, 1H), 828 (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 = 123 Hz, 1H), 247 {d, T = 3.2 Hz, 1H), 2.35 (s,
TH), 2.16 (ddd, T = 143, 11.2, 3.6 Hz, 1H), 1.93 - 1.57 (m, 3H), 1.29 - 1.19 (r, 1H),
117 (d, J = 7.0 Hz, 3H). "F-NMR (376 MHz, Z22¥Z.d) §-10924 , -111.98.
LOMS-BST (m/z): 215 %]: 448,

2 Ao 85
3l&E 859 A%

(6aS,7R,11S)-1-3]| =5 A]-2,13-T] £ &-N-(2,4,6-E2| &EF 22w+ )-6,6a,7,8,9,10,11, 13-FE} 6] = 2 -2H-
7,11-WEbeS g2 [1',2':14,5] 9 8 A [ 1,2-a] o} A A -3-FL 2 B 2opn| =

F
Hid i '
T NN ¢
S Sane
"0 on

83
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[1228]
[1229]

[1230]

[1231]
[1232]

[1233]
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,ﬁ\ CODE: GOCH COOE

{ L
A 7/’;; NIS (”\r’,\j H o _BusSnH ABN - '”H 1) Hy, PEIC, HCH
TN DMS0,H,0 “‘ﬁ/ \} = 2) Bog,O
iy Hd‘
Phj i Ph Ph
85-A 858 B5-C

COOE COOEL GOOE
Ao _cosoen, NH B L -
a-N“BOC LR ( AIBR ' ,i,N\3
g vl Boo
HG A PhOSCA T v
25-0 B85-E 85-F
1) HoNNH;
o - COOE
OH K 2)B0. A o NaHCO;
/f ...... PR N O__OBn 854
('/7 N ) BPh, DIAD T ?’ 3)HC
T N Bee N C 4)DBU
v \“\'{' “Boc
85-G 85-H
F
H HH i

H HH
Dy PO0R K/> N N Y
T 1} KOH o H !
oy N :’vo 2) 2.4 5-F 80NH,, HATU, DIEA % \?f‘\\{ N e T

| N/\d
p‘i‘\\\v/

F

oA 1

DMSO (6 mL) % & (0.75 mL) % 85-A (1100 mg, 3.855 mmol)2] &S A0 nHkelHA N-o}o] @ &=<5410]
v = (885 mg, 3.934 mmol)E FH7FSIAY. 2A1ZF F, F7Fe] N-ofo] g Aleln = (88 mg, 0.391 mmol)E
Zbetar, ARE EFES H20A 1.5A2F B¢ wnksigity. bl wkg E3HES EtOAcE 3|A ek, 10% 5
A Na$:0; 89 2 54 NalHCO; &9 (~1:4 EFE)e oA & (e 4 23hE AF3Glt. 74 &8
& EtOAc® FEE 5, 7] £3& Fata, dx NaS0)A71aL, sFAZT. AFES 4] A=vtE1e
glo] &l gl ozA AL - EtOAcES AFR3lY] AAdte] 85-BE 531t}

TH-NMR

(400 MHz, CDCl3) 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 (t, I = 4.5 Hz, 1H),
2.75 - 2.66 (m, 1H), 2.30 (dddd, J = 14.8, 13.1, 7.2, 5.8 Hz, 1H), 2.14 (dddd, J = 14.8,
3.0, 6.1, 2.1 Hz, 1H), 1.97 (4, = 8.9 Hz, 1H), 1.58 - 1.46 (m, 1H), 1.45 - 1.34 (mn,
4H), 1.24 (4, J = 7.1 Hz, 3H). LCMS-ESI® (m/z): [MH+H]" AR, CsHsINOs:
430.1; A=R:430.0

A 2

EFd (15 mL) T 85-B (993 mg, 2.313 mmol), AIBN (305 mg, 1.857 mmol), % EZFEHFA 3|=glol=
(1392 mg, 4.799 mmol)<] &N& 100CeA wukslgith. 2417 &, wbg 385 Aoz Yzhal7])aL, EtOAc
2 gysla, & 2 A4 AT, 4 £8E BtOAcE FE3 5, 7] B8S ¢sla, A2 (NaS0) A
FEAZATG. AFES o4 azvtEadse o fE]domA Ak - EtOAcE AHEEte] Aol

7] a1

’
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[1234]
[1235]

[1236]

[1237]
[1238]

[1239]

[1240]
[1241]

[1242]
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YH-NMR (400 MHz, CDCL) 8 7.57 - 7.49 (m, 2H),
7.32 - 7.23 {m, 2H), 7.23 - 7.15 (m, 1H), 4.24 - 4.02 (m, 2H), 3.97 (g, } = 6.7 Hz, 1H),
3.83(d, J=5.1 Hz, 1H), 3.48 (t, } = 4.6 Hz, 1H), 3.19 - 3.04 (m, 1K), 2.58 (p. J = 4.0
Hz, 1H), 2.30 (dddd, J = 14.7, 13.1, 7.0, 4.5 Hz, 1H), 1.98 (d, ] = 11.2 Hz, 1H), 1.64
(tdd, J = 13.3, 6.2, 2.6 Hz, 1H), 1.49 - 1.33 (m, 3H), 1.37 (d, J = 6.7 Hz, 3H), 132 -
126 {m, 1H), 1.23 (4, J = 7.2 Hz, 3H). LOCMS-ESI (na): [M+H] AR,
CiaHp N, 3042, A 2: 304 1.

7 3
EtOH (25 mL) ¥ t]=4F = 4 N HCl (0.9 mL) = 85-C (725 mg, 2.39 mmol) % 20% Pd(OH),/C (351 mg)2] &3t
BS H, R97] st muketAr:. 247 ¥, wke 3RS oulelm, oBES EFAZTH LOS-ESI

(n/z): Dl AREA], CioHiaNOs: 200.135 A52]: 200.1. IHFE2S 57 (x 2)F F53EAD &, THF (15

N
ml, 6.889 mmol)< 247}0}031:} A &, Hbe 328 B2 8|Xslar, EtOAc

J o (
EES 22 AHTG &, F FEESS U2 NaS0)A71L sFAZT. IFES 3
@ 85-

A2F - EtOAcE AFE-3le] A A ko]

H-NMR (400 MHz, CDCL) 8 4.42 - 3.97 (m, SH), 2.62 (d, J =
5.6 Hz, 1H), 2.45 - 2.26 (m, 1H), 2.25 - 2.15 (m, 1H), 1.80 (td, J = 13.7, 6.7 Hz, 1H),
1.66 (dd, J= 12.3, 6.6 Hz, 2H), 1.55 — 1.70 (m, 2H), 1.47 (s, 2HD), 1.42 (s, 7TH), 1.28 (dt,
J =935, 7.1 He, 3H). LCMS-EST (n2): [M+H] ARA, CpsHaeNOs: 300.2;
A== 2997,

A 4

THF (5 mL) 3 85-D (568 mg, 1.897 mmol) ¥ ¥ (0.25 mL, 3.091 mmol)e] &M 0CANA Hd FZZE
Q=X 2WolE (0.3 mL, 2.169 mmol)E H7letelal, B84 EHo] A&sA AU, 0TA ~30% =,
719 99 (0.3 uL, 3.709 mmol) F Fd FEREEQw=FEdo]E (0.3 uL, 2.169 mol)Z H7lsc. 0
TolA 1.5A17F 9 Ao IAZE F, EFES 5FA7]3, AFES Et0Ac 2 & Fol &3AHT. 2719
L 29 F, f7 £8S ~0.1 N HCl, 23k F4 NaHC0y, 2 52 AHssith. F4 288 EtOAcZ F

29 T, FE 47 BHL A2 NaS0OAYR, BHRAAL. ARES T azcviEaduel o g9
o

.
NMR (400 MHz, CDCly) § 7.47 - 7.37 (m, 2H), 7.30 (t, J = 6.9 Hz, 1H), 7.11 (dd, J =
8.0, 4.0 Hz, 2H), 5.54 (dt, T = 9.0, 4.9 Hz, 1H), 4.50 (dt, ] = 9.8, 5.3 Hz, 1H), 4.35 (dd, I
= 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, 1F),
1.82 (m, 3H), 1.54 (m, 1H), 1.48 (s, 4.5H), 1.45 (s, 4.5H), 1.30 (dt, 1= 9.4, 7.1 Hz, 3H).
LOMS-EST' (/) [M+H]™ AIRER], CooHagNOS: 436.2; A2 3): 4358,

@7 5

g
=

)
ful
o

FEFY sl=gtel = (608
AFES EtOAc ¥

aL,
23L& Az (NasS0.) Al

EF4 (8 mL) 5 85-E (602 mg, 1.382 mmol), AIBN (182 mg, 1.108 m 21!
mg, 2.096 mmol)-g] EFES 100TColA wuksdtl. 1A F, vg EFES THAY)
o &A1l ¥, & E JF2 AT, A EFS EtOAcE FE3 5, 3 77
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[1243]
[1244]

[1245]

[1246]
[1247]

[1248]

[1249]
[1250]

[1251]
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7)1, ¥E=AAY. FBES Zy ZzntEagye o8 2N owA EtOAc/IAS AL&Eto] AA|sle] 85-
FE #5390, ol ol ddA EFEQ Aoz najrt.

3

H-
NMR (400 Mz, CDCL) 8 4.37 - 4.06 (m, 4H), 2.69 - 2.53 (m, 1H), 2.11 (m, {H), 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/z): [M-CyHgtH]T AR, CHisNOy: 228.1; AS):

2279,

a8y

7 6

85-F (420 mg)S A Ast, THF F AAE 85-F (3 mL)S 0Tl wwabdA THE 3 2.0 M LiBH, (1.5 mL)

£ HUbsklvh. 5% ¥, EFES AL 1742 St wykstar, F7ke] THFE % 2.0 M LiBH, (1.5 mL)E A
2o A H7lekdth.  AolA] 23A12F -, F7Fe] THF & 2.0 M LiBHy (3 mL)E XM7Fsta, AdH EFES ~72

AZE EeF wekstlth, kg & 0CellA wWsliA B HHs] Arista F7t2 22 343 &, 44

25 FtOAc (x 2)2 FE890. FEES B2 AFsty, d8ta, dx NaS0)A 71, sF5AAEY. 75

2 Fo4 AzviEadlel ols geldoma SA - BOAE A8l Alste] 85-GE AT

TH-NMR (400

MHz, CDCL) 8 4.12 (t, F = 5.3 Hz, 1H), 3.99 ¢dd, 1 = 12.0, 7.9 Hz, iH), 3.85 (dd, J =

8.0, 4.7 Hz, 1H), 3.73 (dd, J = 11.9, 1.4 Hz, 1H), 2.28 (d, } = 4.6 Hz, 1H), 1.90 - 1.73

(tn, 2H), 1.68 - 1.45 (mn, 6H), 1.47 (s, 9H), 1.43 - 1.33 (m, 1H). LCMS-ESI' (m/2): [M-
CHgHH] AR, CoHoNOs: 186.1; A3 3):186.0.

oA 7
THF (10 mL) = 85-G (198 mg, 0.820 mmol), X &o]u]= (200 mg, 1.359 mmol), = PPhs; (488 mg, 1.861 mmo
D &AL 0T FollA wwkaldA DIAD (0.36 mL, 1.828 mmol)E FH7}8tdth. 0TolA 308 ¥, Ed=2S
Ao 17A17F FF ankekgleh. W EFES FHAL, IRES Ed4 AZvELHT s &
o 24 BAA-EtOAcE AME3lo] 85-H= AAsaL, ol 3|xo 1*3?%% EFEQA FoE By},
PH-NMR (400 MHz, CDCL) 8 7.82 (dd, J = 5.4,

3.1 Hz, 2H), 7.69 (dd, J = 5.4, 3.1 Hz, 2H), 446 (s, 1H), 4.19 (m, 2H), 3.95 (s, 1H),

231 - 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, 1H), 1.61 - 1.30 (m, 12H). LCMS-ESI' (n/z): [M +HT" AR, CouHyNoOy

3712, 45370 8.

oA 8

EtOH (12 mL) % 85-H (270 mg, 0.729 mmol)&] -&Mol] ALoX F=gkxl $3E (0.145 mL, 3.083 mmol)S

Zbstar, AFE §NE 70CAA wkelet. 1.5A1%F &, E3ES 0CE WA 7]a, oH 2 (30 nL) 2 3]4]
A

H =
& F, 17 B 0TAA aweAT. EFES ARy, oL FHEAAL. FFEL CHCL T &3
547

Al71aL, o3ste] ekgke]l B84 EHS AASGT. AdE AHRES FFAHRY. AFES E 3 al) ¥
EtOH (3 mL) % 85-1 (257 mg, 0.742 mmol) ¥ NalCO; (131 mg, 1.559 mmol)¥} &}z, A-2ofA nHkalSith

N &, EHES ER ﬂ“é}ﬂ EtOAc (x 2)& FE3. FEES B2 AHY F, 47 FE2ES T

= mL)ol LAk Z AN HCL (6 mL)S H71ekal
5ml) F ZFE 2 DBU (0.6
ml, 2.006 mmol)E X 7}s}

2
A, EFESE 100CNA F7ER IARE FF wwkeidint. EFES FHFA F, IRES SU4 ARntEDY

-

Lo

=]

o8} f
=

~
S~
w
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[1252]
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[1254]

[1255]

[1256]

[1257]
[1258]

[1259]
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o ols) &2l oz EtOAc - 20% MeOH/EtOAcE AF&3te] AAlste] 85-18 =53kt

TH-NMR (400 MHz, CDCL) 3 8.08 (s, 1H),
771 - 7.62 (m, 2H), 7.36 - 7.29 (r, 2H), 7.29 - 7.23 (m, 1H), 5.44 (d, J = 9.8 Hz, 1F),
510 (d, J = 9.8 Hz, 1H), 4.44 - 4.28 (m, 3H), 4.23 (1, 1 = 13.0 Hz, 1H), 3.99 (ddt, J =
102, 6.3, 3.6 Hz, 2H), 2.44 - 2.36 (m, 1H), 220 (dt, F = 11.6, 5.3 Hz, [H), 1.84 (dt, J =
10.8, 5.3 Hz, 2H), 1.77 - 1.61 (m, 3H), 1.57 (d, § = 11.7 Hz, 1H), 1.48 (ddd, 1 = 20.9,
123, 5.5 Hz, 1H), 1.38 {t, I = 7.1 Hz, 3H). LCMS-EST" (m/2): [M +H]" AR,
CoaHoyN,O5: 4232, A5 2):423 3.

@A 9

THF (4 mL) 2 MeOH (4 mL) % 85-J (214 mg, 0.507 mmol)®] E3}&ES A4 wwrabwAl 1 N KOH (1.1 ml)

E A7k, 307 ¥, Wb EFES ~1 nlE FFA7|A, 1N HCL (~1.2 mL)E 23713, 952 34
3 & CHCly (20 ML x 2)2 FE38AY. &3 FEES A2 Na,S0)A71 L, $FAA 2 A8 539,

LOMS-ESE (n/) [MHHT AR, CpnHaaN,Os5: 3052, A5%]:395.3,

CH,Cl, (6 mL) & Z 4F (199 mg, 0.505 mmol), 2,4,6-Ez]|ZF e =2wZ ol (130 mg, 0.807 mmol), 2 HATU

(304 mg, 0.800 mmol)2] E3FES Ao|Ax ukslHA N N-tje]iAX =z Ho&ol7l (DIPEA) (0.62 mL, 3.559
mol)S 7kt 0% &, Whg EFES FFA7|, AHFES EtOAc Fol &3A71aL, 23 4 NHCI

(x 2), &3} 4 NaHCO; (x 2), ¥ d5= A3k, F4 £8S EtOAcz F28 5, 2719 f7]
gata, Az NaS0)A 713, H2A AT, ZAFELS Zgd o8 gz do 2 Et0Ac-20%Me0H/FAZ A&
o Akl 85-K& S5t

o
=

A
1o

ol
-

"H-NMR
(400 MHz, CDCI3) 8 10.40 (t, J = 5.7 Hz, 1H), 8.42 (s, 1H), 7.68 - 7.54 (m, 2H), 7.33
(ddd, = 7.7, 6.3, 1.5 Hz, 2H), 7.30 - 7.26 (m, 1H), 6.74 - 6.60 (m, 2H), 5.37 (d, I =
10.0 Hz, 1H), 5.17(d, I = 10.0 Hz, 1H), 4.76 - 4.57 (m, 2H), 4.46 (dd, J= 6.0, 4.3 Hz,
1H), 434 (t, 7= 12.4 Hz, 1H), 4.07 (dd, J = 124, 3.6 Hz, 1H), 3.91(dt, J = 12.4, 3.9 Hz,
1H), 2.52 - 2.44 (m, 1H), 2.32 (dd, J = 11.8, 6.2 Hz, 1H), 1.92 (dt, T = 10.7, 5.4 Hz,
1H), 1.83 - 1.70 (m, 3H), 1.67 (d, J = 11.7 Hz, 1H), 1.52 (dddt, § = 25.5,17.0, 118,53
Hz, 2H). PF-NMR (376 MHz, CDCL) 8 -109.15 (dq, J = 15.0, 7.5, 7.1 Hz, IF), -

11.85 (¢, J = 6.8 Hz, 2F). LOMS-ESI (m/z): [M +H] AREA], CooHyprF3N:Oy

538.2; A&X):538.3.

@A 10

H &) O
4 2Es

85-K (187 mg, 0.348 mmol)S A LA EgZ
‘El‘l"‘

RORAEAL (3ul) Fol A a, Aol wwssr.
IAZE &, gdS FEHA7| L 5k =

_‘T—_
5 CHCl, Tl &3AzT. &95 0.1 N HC1= Al 3
CHCly (x 2)2 FZF33d. §7] 238 F8la, d4F NaS0)A 71, sFAAY. IFES ZU4 2=v
Eagye] s gl ozA CHLly-CHCl, 5 20% MeOHS AFg3to] AAlste] 33E 85 150 mg (96%)S 5
sholch. s 855 FUFE Wieke (10 nL)ZF-E 9] AAAsld s AAlste] SFE 855 F53AT.

)
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TH-NMR (400 MHz, CDCL) 8 12.09 (s,
1H), 1039 (6, 1 = 5.7 Hz, 1H), 8.36 (s, 1H), 6.74 - 6.48 {m, 2H), 4.64 (d, } = 5.7 Hz,
2HD), 459 (dd, T = 6.1, 4.4 Hz, 1H), 4.36 - 4.18 (m, 2HD), 4.12 (dt, T = 12.4, 4.1 Hz, 1H),
2.68 - 2.47 (o, 1H), 2.25 - 2.30 (m, 1H), 2.10 - 1.98 (ro, 1), 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 (¢, J = 6.9 Hz, 2F). LOMS-ESE (n/z): IM +H]T AR, CorHy F3NaOy:
448.2; A 231448 3.

[1260]
[1261] 2 Al e 86
[1262] 3192 869 Az
[1263] (1R,3S,4R,12aS)-7-3| =F A|-3-HW&-6,8-T| & 2-N-(2,4,6-E| EF 22 )-1,2,3,4,6,8,12, 12a-FE}3| =2~
1,4-vWet=t g =[1,2-a:1",2"'-d] F Fx]-9-F} 25 2oln =
¥
~ ]
S
[1264] 86
f{OQMe COOMe
COOMe AN o A
b s o L L& Busen aen / H
T}“ DMS0,H0. HO' \Ef b R o \\’7 N
Fh . Ph o
86-A 86-B 86-C
COOM .
COOMe " @ . ]—r COOMe
A LAzcwed L X Ak IH
1) Hy, PAIC, HCE - H Hotoledd A@«N“ AN,
2) BogyD c‘["’ N“Bac 97§ Beo /} i 'Boc
86-0 36- 86-F
OH e
:’fOOMe ) N
Hy, PAIC Aoy _LBH, g~ ShthNH =Nl
Lon, K—’——N» _ TBPh, DIAD g
i Bac / Boo um [
86-G 36-H ¥  Boc
86.4
1) HoNNH,
Oﬁcooa .
i L
B0 A | NaHCO, oy
o} ) s T
\g/ OBn 85 ‘g ﬁom PSS
T r\\(/Kr o 2y 2.4 BF B, HATU, DIEA
4)DBU H 0 OBn
86-J
o F
r ‘ﬁ;f\ﬂ Sel
rdngy, e AT,
O OBn
88K 8§
[1265]
[1266] oA 1
[1267] DMSO (52 mL) ¥ & (6.5 mL) 3 86-A (10.160 g, 39.48 mmol)2] &MS A Lo|A wWHdHA N-ofo] 2 =<4=41

2~
=
ojm= (8.888 g, 39.50 mmol)E FH7FeIAvk. 30 ¥, @AM wkS ETHES EtOAcE 3|4star, ¥} 74
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[1268]
[1269]

[1270]

[1271]
[1272]

[1273]

[1274]

[1275]
[1276]

[1277]
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NaHCO, 91, 108 4 Nas.0, §, 2 AFE ARG, FY RIS BOCE F i
i, AE NaS0AZISL, $HAZh FRES Zd4) aActeade] os §eown s4 - EoAcE
Ag3re] AAlele 86-BE WA TARA F5ET.

NMR (400 MHz, CDCL) 8 7.33 - 7.19 (m, 5H), 4.25 - 4.12 (m, 1H), 3.79 (q. T = 1.6
Fz, 1H), 3.72 (g, J = 6.5 Hz, 1H), 3.51 (s, 1H), 3.47 ¢s, 3H), 3.31 (dd, I = 3.9, 1.6 Hz,
1H), 2.76 - 2.69 (m, 1H), 2.13 (ddd, J = 14.3, 7.8, 1.7 Hz, 1H), 2.08 - 1.97 (m, 1H), 1.91
(did, T = 14.1, 4.0, 1.5 Hz, 1H), 142 (d, J = 6.5 Hz, 3H). LCMS-ESI" (m/z): [M+H]

74]}1‘_]_'2] s CmHz];NO’y’ 402 .1 N }é]é‘i] 1402.0.

a8}
)
Do

u
©,

(150 mL) % 86-B (12.468 g, 31.07 mmol), o}ZH|Zo]ARE|ZUEZ (AIBN) (4.082 g, 24.86 mmol)
g3 dl=dlo]l= (18.047 g, 62.22 mmol)e] &S 100°Co A wukslgic. 308 &, wk$

ZbA]7] AL, EtOAcE ﬁfwf‘s}ﬂ E 2 A2 AFsgdn. 4 BEE EtOACR F&% &
P, AZE (NaSOpA71aL, sFAZE Y. AFES Zd4 Z2rtEds 23]d o3 §2 9

- EtOAcE AFE-3le] AAlste] 86-CE F53k3iTt.

J&l% m}% wd, b
o

(m
J@ﬂ
0 ‘1‘1
Rl o

i)
o

2

TH-NMR (400 MHz, CDCE) 8
739731 {m, 2H), 7.31 - 7.24 (m, 2H), 7.24 - 7.17 (m, 1H), 4.11 5, EH), 3.72 {s, 1H},
3.49 (s, 3H), 3.33 (d, } = 3.4 Hz, 1H), 3.27 (d, J = 6.4 Hz, 1H), 2.65 - 2.51 (m, 1H), 1.92
(ddd, 7=13.6,6.8,24 Hz, 1H), 1.69 - 1.30 (m, 2H), 1.47 (d, 7= 10.1 Hz, 1H), 1.41 (d,
I = 6.6 Hz, 3H), 1.21 - 1.07 (m, 1H). LCMS-EST' (m/4): [M+H] AXEA,
CigtaNGy: 2762, 85X 276.1.

w7 3

EtOH (100 mL) ¥ t&4t 5 4 N HCL (5.7 mL) & 86-C (4.187 g, 15.21 mmol) ¥ 20% Pd(OH)./C (1.022 g)<]

EHES B 29171 sl wkeigivk. 1.541F -, kg EftES oldetal, odEe wEARE. ARES

E2qly FFUA F, AFELS F5 WAl AHgsanh. LOSEST (n/2): DHH] AR, CHNOy: 172.1;

AFES EFQAy F5EA0 S THF (45 L) 2 Boc,0 (5.712 g, 26.17 mmol)E Ao A mykst
WAl N N-t]o]az a2 golyl (DIPEA) (8 mL, 45.93 mmol)S H7lagith. 30% 3, 98 TIES 22 34
3tal, EtOAc (x 2)2 FEF3FT. #7] FEES B2 AFE F, &3 FEES 12 NaS0)A 713, 5FA
ATk, JRES T4 A2etEaH Y] g §ldoRA] A - EtOAcE AMEste] AAS 86-DE F53H

Sl HNMR ~HEHS 3xo] AR ] EFES AAFSFYTE

TH-NMR (400 MHz, CDCL) 8 4.20 (d, T=7.6 Hz, 1H), 4.19 - 4.10 (m, 2H),
4.08(d, J=35Hz 1H), 372 (s, 3H), 2.74 {4, I =56 He, 1H), 1.97 (ddd, J=13.6, 6.9,
2.8 Hz, 1H), 1.88 - 1.78 (m, 1H), 1.79 - 1.50 (m, 1H), 1.46 (s, 3H), 1.38 (s, 6H), 1.31
(d, J = 13.3 Hz, 1H). LCMS-EST" (mz): [M+H]" ARR, CaHuNOs: 272.2;
AZA: 2716
oA 4

CHCly (35 mL) < 86-D (1659 mg, 6.115 mmol)e] €& 0C ZoA wHtstHA da-ul=2E8l Holo] ot
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[1284]
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(5.183 g, 12.22 mmol)& ojg] FE o7 H7sgrt. 5& 5, EFES Ao whksigitt. 247k &, Wk
eSS WEdA WAL, B2 AAs, 3sid.  oq3ES L3 Nal(0,o2 AFsla, Ax
(Na,SO) A 71aL, FFAATY. ZAFES 294 azrEadyed &) gz]do 2z ik - EtOAcE AFE3}Y]

AR 86-EZ S5tk HNR = ERS 2% sdol AR AT,

=

o}

SH-NMR (400 MHz, CDCL) § 4.43

(d, J=3.8 Hz, 0.5H), 4.39 (s, 1H), 4.26 (s, 0.5H), 3.75 (s, 3H), 3.10 (s, 1H), 2.24 (d, J =

4.5 Hz, 0.5H), 2.19 (d, J = 4.4 Hz, 0.5H), 2.12 (d, J = 4.4 Hz, 0.5H), 2.07 (d, ] = 4.2 Hz,

0.5H), 2.01 (dd, J = 4.5, 2.2 Hz, 0.5H), 1.98 (dt, I = 4.3, 1.9 Hz, 0.5H), 1.80 (s, 0.5H),

77 (s, 0.5H), 1.46 (s, 4.5H), 1.40 (d, J = 2.8 Hz, 4.5H). LOMS-ESE (m/z): [M-
CaHlgtH]™ AR, CoHpNOs: 214.1: 4521213 8,

A 5

THF (12 mL) & 86-E (528 mg, 1.961mmol)e] &<}& 0ToIA wnkslar Ed
mL, 3.95 mmol)& A7Fskltt.  FH7be 5, 24 §oE Hd2om A

Fob Wukslgdth, whe EFEL 0T oM muslwAl Eal £4 NaHCo, §ole] Wbl s wreEe 2
a7 AR ERFBL OLCLE H48a AeolA 15% Fok Wik F, 448 EFEe Advols
45 I

CHLL2 FFstar, 7] w8& Fotar, dx (NaS0)A71aL, sHA K
s gelfom @ - EOACE ARgStel AAlstel 86-FE FEah. M NR AHERL 23] 5oy
AAE A

H-NMR (400 MHz, CDCL) § 5.13 (s, 0.6H), 5.04 (s, 0.41D),

4.82 - 471 (m, 1H), 4.55 (s, 0.6H), 4.43 (s, 0.4H), 4.29 (d, I = 3.7 Hz, 0.4H), 424 (d,

3.7 Hz, 0.6H), 3.71 (s, 3H), 2.84 (s, 1H), 2.14 (m, 2H), 1.75 (s, 0.6H), 1.74 - 1.70 (s,

0.4H), 1.55 (m, 1H), 1.45 (s, 3.6H), 1.37 (s, S.4H). LOMS-ESE (m/4z): [M +H]
AR, CiaFpNOy: 268.2; 23] 267.6.

A 6
EtOH (5 mL) ¥ 86-F (333 mg, 1.246 mmol) % 20% Pd(OH),/C (53 mg)e] E3ES H, ¥97] sloll nvkalsict.
0% T, EHEL dBE T, ANES ¥EAA 662 FEAT. H NR ANEHLS 2F9] Mo AR
A AFEHL T

TH-NMR (400 MHz, CDCl3) 8 4.20 (m, 1H), 4.08 (m, 1H), 3.71 ( A9 s, 3H),
2.68 {m, 1H), 2.06 (m, 1H}, 1.80 - 1.63 {m, ZH), 1.63 - 1.51 (m, 1H), 1.44 (s, 4H}, 1.3%
(s, 5H), 113 (m, 3H), 0.92 (m, 1H). LCMS-ESI" (mz): [M +H] A=A,
CigHpNOy: 270.2; 821 269.7.
A 7
THE (5 mL) % 86-G (336 mg, 1.482 mmol)e] &S 0CelA wwkabdaA THF % 2.0 M LiBH, (1.5 mL)E 7}
stk 58 5, EEES ALolM awtelgith. 2417 ¥, F7ke) THF % 2.0 M LiBH, (1.5 mL)E 47183
o, Ao 21A%F 3, F7e] THF & 2.0 M LiBH, (3 mL)E H718ldh. Aol A 3413t &, §98 35C
oA 18A17F Bt JtEEi. WS EFES 0CE YAz, BEE RA2YA AAsEY. ERES
EtOAc (x 2)2 &% F, 2719 §7] 3 22 AFsta, Fatar, dx NaS0)A7)a, sFAAG. A7
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2o Zys IzntEadae] o A4 - BtOAcS AR AAEte] 86-HE =E=3kgit).

PH-NMR (400 MHz, CDCL) 8
4.95 - 4.09 (br, 1H), 4.05 (3, 1H), 3.82 (dd, J = 11.5, 7.7 Hz, 1H), 3.76 - 3.69 {r, 1H),
3.66 (d, J = 11.5 Hz, 1H), 245 (d. § = 4.1 Hz, 1H), 2.03 (dqdd, J = 114, 7.0,4.5, 2.6
Haz, 1H)Y, 1.77 - 1.57 (m, 2H), 1.48 (dd, J = 10.1, 1.8 Hz, 1H), 1.45 (s, 9H), 1.00 (d, J =
6.9 Hz, 3H), 0.93 (ddd, J = 13.2, 4.7, 2.6 Hz, 1H). LOMS-ESI" (m/2) [M +H]
AR, CHoNOs: 242.2, 25X 241.7.

oA 8

THF (10 mL) % 86-H (218 mg, 0.903 mmol), ZEolm|= (218 mg, 1.482 mmol), & PPh; (535 mg, 2.040 mmo
D &AL 0T FollA wwkaldA DIAD (0.40 mL, 2.032 mmol)E FH7}8kdth. 0TolA 108 ¥, Ed=2S
Ao A 19417 E<t wkelgitt. WkE eSS FEAIT|L, ARES T4 AZ2vEIY I o8 &9

gl

o2 I-E0ACE AHgSle]l AAlste] 86-1% FEaGT. H MRS 259 FdeldAAE Arbskar),

YE-NMR (400 MHz, CDCL) 8 7.82 (dt, J = 7.3, 3.6 Hz,
2HY, 770 (d, ¥ = 5.3 Hz, 2H), 4.53 - 4.26 (m, 1H), 4.26 - 3.89 {m, 2H), 3.89 - 3.65 (m,
1H), 2.28 {m, 1H), 2.04 (m, 1H), 1.82 - 1.65 (m, 2H), 1.66 - 1.43 (m, 7TH), 1.38 (s, 4H),
1.19 - 1.01 (m, 3H). LCMS-EST' (m/z) [M +H] AAHA, CnHyN04 37125
A5 3708,

@A 9

EtOH (12 mL) % 86-1 (319 mg, 0.861 mmol)2] &do] A0 s|=&}7 4=3}% (0.17 mL, 3.494 mmol)S *

7hetar, AdE &g 70T xolA wsiATh. 1.5AXF &, EFES 0CE YAA7]aL, dHZE (25 nl) 2

sl Ask &, 1A E<k 0TColA wiksley.  EIES dqHsta, dFES FFAAY. FFES CHLl o
EAA=

SallA7IaL, ofstste] ofzte] B84 S AMEAG. AAE eSS FFAA £ oS

4

LCMS-ESE On/z)y: [MHH] AIRER], CaHpsNaOy: 241.2; A2 2] 2400,

NS EFAdy FFTAN F &5 (3 nl) 2 EtOH (3 mL) 5 % oFvl, 85-1 (300 mg, 0.866 mmol), 2
= 4

S ARolA ugsidint. 2417 -, ERES B A8, EtOAc (x

DE FEFIIL. FEES B AT F, 57 FEFES Fsta, BF NaS0)A 713, sFAAC. CHCl,
& N

T AFE] & (2 ab)el HEA T 4 N HCL (6 nl)E HUbEIGE. Ao 1543 F, 89S
FEA7IL, ERA FSEAAY. EFQ (6 L) F FFE 2L DBU (0.65 mL, 4.347 mmol)e] E3HES 100
Tolld st AIZF % 37be] DBU (0.65 mL, 4.347 mmol)E FH7bebi, EFES 100TlA
wHksk . F=7Fe) DBU (0.65 mL, 4.347 mmol)E 1A17F o H7teta, ETES 100CoA F7l= 2.54%F
b wysigith.  EIFES CHCLE 3438k, 1N HCl 3 nlE FHaste B2 AXsgct. §7) 28s Ax
(NazSOO A 71 3L, HEA AT, JAFES Z¥4 a=zvEaddel o) fa]No = Et0Ac-20% MeOH/EtOAcE

Agte] RAIste] 86-18 FE A
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TH-NMR
(400 MHz, CDCL) 8 8.09 (s, 1H), 7.70 - 7.62 (ro, 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, 1H), 3.88 (dt, J = 12.2, 3.0 Hz, 1H), 2.63 (d, ] = 4.2 Hz, 1H), 2.28
(qd, I = 7.2, 3.1 Hz, 1H), 2.00 - 1.88 (m, 1H), 1.80 - 1.56 (m, 2H), 1.39 (t, J = 7.1 Hz,
3H), 1.07 {d, J = 6.9 Hz, 3H), 1.04 (dd, J = 5.0, 2.5 Hz, 1H). LCMS-ESI (n2): [M
+H] AR, CoHpN,Os: 423.2; 22 2):423.2.

oA 10

THF (2 mL) 2 EtOH (2 mL) % 86-J (83 mg, 0.196 mmol)<] ZFEL 2 Loix wuksl#A 1 N KOH (0.4 mL)E
A7bekgch, 308 3, whe EIES B2 FAEaL, (HCLE AHST. $4 288 1 N HCL (0.45 mb) =
MBI B AAES (Ll (x 2)2 FE53FY. &3 FF2ES A2 NaS0)A 7], 5FAA = AHS

FE3AT. LONS-EST' (m/z): [M +H]+ AREA], CooHasNoOs: 395.25 ASX]: 395.2.

CHCly (3 mL) & Z 2F (69 mg, 0.175 mmol), 2,4,6-Eg)ZFo =22 o}l (42 mg, 0.261 mmol), = HATU
(106 mg, 0.279 mmol)e] EFES Ao ks N N-tjolaZzdodolyl (DIPEA) (0.25 mL, 1.435
mnol)& H7FsHdTh. 30% §, W E}ES FFAIIL, IFES EtOAc Foll &3HA171L, ¥3F 4 NHCI
(x 2), 23 £ NallC0; (x 2), B A2 AFsdct. F4 23S Et0AcE F&3 5, 279 7] 28
Fatal, Ax NaS0)AZ1aL, FFAZAT.  FARES ZU4 AZretEF] 93] §NoZA EtOAc-
20%MeOH/EtOAcE AH&-3to] A A5kl 86-K

TH-NMR (400 MHz, CDCL) 8 1040 {1, 1 = 5.7 Hz, 1H), 8.40 (s, 1H),
7.66 - 7.51 (ra, 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= 11.4, 7.1, 4.7, 2.4 Hz, 1H), 1.94 (ddd, J = 13.5, 11.2, 4.6 Hz,
1H), 1.88 - 1.67 (m, 2H), 1.06 (d, I = 7.0 Hz, 3H), 1.03-1.09 (m, 1H). "F-NMR (376
MHz, CDCl) § -109.14 (ddd, J = 15.2, 8.7, 6.2 Hz, IF), -111.86 (1, ] = 7.0 Hz, 2F).

LOCMS-EST (m/z): [M +H] AR, CooHyrF3N3Qy: 538.2; 82 %] 538 1.

oA 11
86-K (61 mg, 0.113 mmol)E EFZF O 2ol EAL (2 mL) Fol &aA7)ar, AL wmykslgel. 147 &
of A ZT. &NE 0.1 N HCIE AHe & 54 BIS CHCl, (x

|He FHA7AL, FFRES CHCL 5
)2 FEIPY. f7] BES e, Ax NaS0pA71a, sFAAT. AFES ZdU4 2=2rtEaddd

olg &N o ZA CHClo~CHCly F 20% MeOHZ AFg-3lo] AAlste] 3}3tE 863 F5381%tt.

"H-NMR (400 MHz, CDCL) 8 12.02 (s, 1H), 1040 (1, T = 5.7 Hz, 1H), 835 (s,
THD, 6.63 (t, J = 8.1 Hz, 2H), 4.62 (d, J = 5.7 Hz, 2H), 4.59 (s, 1H), 422 (dd, J = 12.2,
3.5 Hz, 1H), 413 (6 J = 11.9 Hz, 1H), 4.05 (dt, T = 12,0, 3.1 Hz, 1H), 2.77 - 2.70 (m,
1H), 2.31 m, 1H), 2.09 - 1.93 (m, 1H), 1.93 - 1.81 (m, 2H), 1.10 {ddd, 1 = 13.9, 5.0, 2.1
Hz, 1H), 1.02 (d, = 6.9 Hz, 3H). “F-NMR (376 MHz, CDCL) § -109.22 (ddd, J =
151, 8.7, 6.1 Hz, IF), -112.05 (t, ] = 6.9 Hz, 2F). LOCMS-ESI" (m%) [M +HT
AR, CppHy FaNyOyg: 448 2, A5 X]:448 3
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[1304]

[1305]
[1306]

[1307]

[1308]
[1309]
[1310]

[1311]

[1312]
[1313]

[1314]

[1315]
[1316]
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A A]e] 87
A 2-B-o} e H E )8 = 229 9h-3-2 0] A%

o OH oH
i
Y GeClNaBh (l\L Mg PAIC (’5\
. I} O,
U oz P NN HCbz N
() )
wA 1

20 nL Were F WE (-S4 EZS =2-20-7 #-3-d) L2 o] E (740 mg, 3.0 mmol) % A3pAFE (I11)
7731 (1.12 g, 3.0 mmol)9] €NE 0CE WZA 7|, olojA F4FEAVEF (120 mg, 3.2 mmol)S &

A Zrpeg k. wbS EES 0Tl 45% Bk wWEEE 3 oS, 1 al oHES HH Hrsle] AR

ojoj A ALox 3AZF wuElRY. WS EPES B3 IR Aol Bujsta, £4 A4S HEFE
Zrgto] oo 2-Rerg R &3, @3 7] AL sibvlavig Aol A 7451«1711 AHetar, FFHA]
713, AFES Zd4 A=2rEIYY (0-100% EtOAc/EA )l o) AAste] &2 Al2-wld ((3R,55)-5-3=
ZAH EgFs| = 2-20-7] @-3-2) 7t 2 vl o] ES =533t

H-
NMR (400 MHz, Z22X2-d) 5 7.39 - 7.26 (m, SH), 6.06 (br 5, 1H), 5.07 (s, 2H),
3.86 — 3,70 (m, 2H), 3.69 — 3.47 (m, 4HD), 2.00 — 1.89 (m, 1H), 1.76 (d. J = 13.5 Ha,
1H).

N

A5 e B0l

()

A= =3 w2 F A,

v

Al 2

5 mL 1:1 DCM:EtOH ¥ AlZz-#ld ((3R,559)-5-3=F A H EZS| = 2-21-9] &-3-d)7F2HlHo] E (290 mg, 1.16
mmol) 2] el 10wt% Pd/C (255 mg)E 7tk o] £FES T4 48 4 dhol 18A17F &<k ke,
EtEz FHA AFZo|EE E3k ofitd o3 #EtES AAINNUT. AFHEY FF A, A|L-b-oln|mHE
B3 EZ20-9 @-3-&0] FEHJIL, o]F £ EHEA 733

>

2 Ao 88

3} 889 A%

(2R,5S,13aR)-N-(3-Z 2 2-2-ZF 2 2 WA )-8-3| =2 A|-7 9-U] 2 4-2,3,4,5,7,9,13, 132~ E} 5| = 2-2 5~ E}
w9 =(1",2":4,5]9 A = [2,1-b][1, 3] SAA H-10-F 2 5 2~ofu] =

O F
Yolf A
/\%’0\1/\;@ S NN Sy

i H |
MN - 5 !E P

H o  oH
88

S5 838 B 159 §AF BAeR (ERoadd)vseln YAl (3-Fr2-EFewdd) vl
2 Agatel Az,
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g

NMR (400 MHz, Z=2=2¥E.4)§ 1043 (brs, 1H), 8.34 (br s, 1), 7.32 - 7.24 (m.
2H), 7.02 (t, J = 7.9 Hz, 1H), 5.36 (d, J = 9.4 Hz, 1), 5.30 (s, 2H), 4.70 (d, /= 6.0 Hz.

Js

3H), 4.24 (d, J = 12.0 Hz, 1), 400 (dd, /= 12.7, 9.5 Hz, 1H), 2.18 — 1.96 (m, 4H),
1.96 — 1.83 (m, THD), 1.60 (dt, J = 12.4, 3.1 Hez, 1H). LOMS-ESI (mz): [M+HT

AR, CoHioCIFNGO:: 44811, A& )1 4482,
[1317]
[1318] Ao 89
[1319] 3}3hE 899 Az
[1320] (2R,5S,13aR)-N-(2,5-t] FF 2 2l A )-8-3| =5 A]-7,9-1] % 4-2,3,4,5,7,9,13,13a-S EF3] = 2-2, 5-m B} = 9] €]
E[1',2":4,5]9 A = [2,1-b][1, 3] A A A -10-F} 25 200 =
89
[1321]
[1322] 312 898 3EE 159 FAEE WAoo m (4-ZRomdd)vetelwl thal (2,5-TUEF o 2Hd) ol S A}
|3t Az33 ).
HH-NMR
(400 MHz, Z22I2-H 31032 J=58 Hz, 1H), 831 (brs, 1H), 7.15 - 6.89 {m,
2H), 6.86 (d, J = 8.5 Hz, 1H), 5.40 (d, /= 9.3 Hz, 1H), 5.24 (s, 1H), 467 ~ 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,
[1323] THS. LOCMS-EST (m/a): [MHHT AR, CnHoFNaOs: 432,14, A& 2]: 432 2.
[1324] A Ao 90
[1325] 332 909 A%
[1326] (1R,4S,12aR)-N-(3-F 2 2-2-ZF 22 A)-7-3| =5 A]-6,8-1%4-1,2,3,4,6,8,12,12a- K E} 3| =2 -1, 4-H E}
gy e E[1,2-a:1",2'-d] ¥ A -9-Ft 25 2ol =
HH i j
z ’ Cl
: Ry e X
S OQ RS
1751 Y o
O OH
40
[1327]
[1328] 33HE 908 3 E 413 FARS WMo ® (2,4,6-EREFe2dd)vEolyl thal (3-FERE-2-ZF o 2Yd)
W gtoll & ALl A|Z=35)%] T
"H-NMR (400 MHz, ZR2IZ-d)3 922 (s, 1H), 8.79 (s, 1H), 7.39 — 7.28 (m, 2H),
7.06 (t, 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 (m, 1H), 2.77 (5, 1H), 1.97 — 1.58 (m, 6H). LCMS-ESI (n/2): [MHHT A2A,
o HoCIFNG Oy 432 11, A X1 432 .2
[1329] CoiHoCIFN: Oy 432,11, 22 X): 432
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[1330]
[1331]

[1332]

[1333]
[1334]

[1335]
[1336]
[1337]

[1338]

[1339]

[1340]

[1341]
[1342]
[1343]

[1344]
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A Al 91
32 919 A=

(1R,4S,12aR)-7-3] =FA]-6,8-T] & 42-N-(2,3,4-E2| & F 224 4)-1,2,3,4,6,8,12,12a- % E} 3| =2 -1, 4-H E} =
gy =[1,2-a:1',2'-d] ¥ A -9-7t 2 E »oln| =

SE 912 HFR 417 A WA OE (2,4,6-EFFoRA D)ol YA (2,3 4B BT 2 )|
groh g ALgste] AT,

YH-NMR (400 MHz, ZRRIE-4)§ 1025 (5, 1H), 8.45 (s, 1H), 7.10 (d, J = 5.1 Hz,

1H), 6.90 (d, J = 8.7 Hz, 1H), 4.89 (s, 1H), 4.63 (s, 2H), 4.22 (d, J = 11.6 Hz, 1H), 3.93

- 373 (m, 2H), 271 (s, 1H), 1.97 — 1.57 (m, 6H). LCMS-EST" (m/z): [M+H]

AR, CoHpFsN-Oy: 434,13, A5 R: 434 2.

A A 92
3}3HE 929 A%

(1R,4S,12aR)-N-(4-F22-2-ZF 22 A)-7-3| =5 A]-6,8-1%42-1,2,3,4,6,8,12,12a- K E} 3| =2 -1, 4-H E}
gy e E[1,2-a:1",2'-d] ¥ 2 -9-Ft 2 5 2ol =

SIS 925 SIHE 419 fARSE WA e R (2,4,6-EFEFRA )ty gial (4-F2E-2-EF 027 d)
HghopRl & ARE-Slo] Azl

TH-NMR (400 MHz, ZRRX2-0) 5 1028 (s, 1H), 841 (s, 1H), 7.29 (s, 1H), 7.11

6.95 (m, 2H), 4.85 (s, 1H}, 4.57 (s, 2H), 4.22 (d, / = 10.2 Hz, 1H), 3.81 (¢, / = 13.9,

13.1 Hz, 28), 2.68 (s, 1H), 1.99 — 1.50 (m, 6H). LCMS-EST" (m/2): [M+HT A%,

CHoCIFNGO 432118520 4322,

A Al 93

3}3HE 939 A%

(1R,4S,12aR)-N-(2-F = 2-4,6-1]

EFQEMA)-7-3| =5 A]-6,8-1]%4:-1,2,3,4,6,8,12, 12a- S E}3| =2 -1 4-
webety g 2[1,2-a:1",2'-d] 3 242 -
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[1345]

[1346]
[1347]

[1348]

[1349]
[1350]

[1351]

[1352]
[1353]

[1354]

SIS31 10-2015-0096504

o F
B P
NSNS
N L
}/H g F
O OH
93
F v F T
o L >
Br\:i CuCh, PAPPR), B Bii; DMS HpNﬁ
el ST LRI H
N - N
o ¢ o P F Ch F

5 mL vlo]AZ ¢ o]lH nlo|de) 2-BHRR-1-F22-3 5-U|ZFQ2MAl (540 mg, 2.4 mmol), A|178] Alojrfo]l=
(436 mg, 4.87 mmol), ElEZF|=(E s dEam)ZelE (63 mg, 0.05 mmol)& A%, WBsta, wjrlsta/
Aag AFAsdt.  o7]e] 5 nl 271" DFE UKk, d8E £7]5 110THA 18A1F &<t
7tdeta, g ofAlHo|ER 348k, 9:1 NHOH:NHCL4x) 23], 5% LiClay) 23], @ A58 £xpzoz Al

SHATh. ololA, 7] A& Al dellA AxATIAL, ojdsha, sHEAAG. = AFes T4 A
ZrEIHs] (100% Sabel of s gAlste] 2—%§i—4,6—\4§$£i@£w§%% THIAT

TH-NMR (400 MHz, 222X 2.d) 5 7.13 (dt, J = 8.0, 1.9 Hz,
1H), 6.93 (td, ./ = 8.5, 2.3 Hz, 1H).

=; EY (210 mg, 1.2 mmol)e] &l THF & HH-DMSS] 2M &
(0.6 mL)E A7}sFger. o] ¥ TR S 3H LToA] 18417 HoF WHE EE 3]
3 =

4 3 BE g7} 4AEA
3ttt ™HELS 3l THE Fo ALAA 731, 0CE WA 7], HClag) o 6M &HS A ~HA H7bstn
EES 0% B BdF 22 HEFHG., g EFES oA @ 0CE WZAZ| A, AN NaOH) 2 A 2] 3}
Rk 74 S DM R FEear, Fe 7] S bl delA dEzATa, qFeta, FFAIF.
= ZARES Z94 a=vE2d T (0-10% MeOH/DO ol o3 AAste (2-F22-4,6-t]FFL 23 d) v gholrl
< FEIUT

HENMR (400 MUz, 22222 -d) § 6.95 (dt, J = 8.3,
2.1 Hz, 1H), 6.76 (1d, /= 9.4, 2.5 Hz, 1H), 3.94 (d, J = 1.9 Hz, 2H).

oA 3 2L 4

1 nL gZ22de 2 93-A (74 mg, 0.11 mmol), (2-F22-4 6-tZTF o =ZHAd)meto}ldl (48.5 mg, 0.27
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mmol), HATU (100 mg, 0.26 mmol), ¥ N,N-tjo]AxZHdeolvl (0.1 mL, 0.57 mmol)e] &N
b sQk wRkeklar, 1 AFfel LOMSell ofa) 93-Ae] e A9 Bl 93-Be] S 47‘&91@ TFA (0.65 M)
g Arhsta, £3FES A2olA A7 EF wwkskal, 1 al DMF-S H7bskleh.  ololA, Wk :
7131, A& HPLC (ACN/H0 + 0.1% TFA)o o3 AAlste] 35tE 938 535151t
"H-NMR {400 MHz, DMSO-ds) 8

1041 (t, J =357 Hz, 1H), 833 (s, 1H), 7.41 - 7.26 (m, 2H), 472 - 4.57 (m, 3H), 4.43

(dd, /= 12.5, 3.6 Hz, 1H), 3.94 (t. J = 12.4 Hz, 2H), 3.77 (dd, ./ = 12.4, 3.6 Hz, 3H),

1.87 = 1.67 {m, 3H), 1.67 — 1.45 (m, 2H), 1.43 (d, /= 10.4 Hz, 1H). LCMS-EST" (m/z):

[M+H] ARER, CoHpCIFN:Oy: 450.10; 2221450 2.

[1355]
[1356] 2 Ao 94
[1357] 332 949] A%
[1358] (1R,4S,12aR)-N-H1 A -7-3] 2 A]-6,8-T] & 4-1,2,3,4,6,8,12, 12a-SE}3| =2 -1 4-wE} 0] 9 g £ [1,2-a:1" ,2'-
d] ¥ 2 x1-9-7t 2 5 2opn| =
)i§
N
H
5 .
64
[1359]
[1360] 3HEE 045 S3E 419 AN WAoo (2,4,6-EZF a2 d)wEelyl tal Hdugolnl s A18-35e A
zaklt
YH-NMR (400
MHz, RIS -J)5 1037 (s, 1H), 826 (s, 1H), 7.37 - 7.19 (m, SH), 4.55(d, J = 4.8
Hez, 1H), 434 (d, J= 5.7 Hz, 1H), 423 {d, /= 9.8 Hz, 1H), 4.09 (d, 7= 28.2 Hz, iH),
378 (d, J= 109 Hz, 1H), 3.64 (d, ./ = 13.2 Hz, 1H), 3.14 - 3.01 (m, 1H), 1.91 - 1.4
(1361] (im, 4H). LCMS-EST (m/z): [M+H]™ AR, CuH, N0y 380.16; A2 X]:380.2.
[1362] A A4 95
[1363] 71E tert-Fd 3-((1,3-U Aol a0Ed-2-) ) -2-ol A A F 2 [2.1. 1] A -2-Ft 2 5 o] E 95-A
95-B¢] A%
&)
HO i
w zgolds NN f\ 7% HPLC
E )—-r\, N = 2o
SN DIAD, PP, 8 SxAgus2
Boc i
{#h)
8] (o]
ﬂ\/ p
N - ‘\m
Iy -
ﬁd‘*\—;} w Ve 9
‘Bot Boc
35.4 85.8
[1364] oA o] Ao §As}st
[1365] A 1
[1366] 9 mL THF = #HAW] tert-348 3-(3|=ZA|HE)-2-0}LQu A ZE[2.1. 1] A-2-7l 2B A go]|E (285 mg, 1.34
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[1367]
[1368]

[1369]

[1370]
[1371]

[1372]

[1373]

[1374]
[1375]

[1376]

SIS31 10-2015-0096504

mmol), EZHIEAT (425 mg, 1.62 mmol), Z XEoju]= (240 mg, 1.62 mmol)e 0C &N 1 ml THF =
to|AZRd olxyst2EAdo]lE (0.35 nL, 1.8 mmol)e] &N #Hrlslgde). whe EES Heow e
&a, 90% Eob muksli, At Aol EHEA7 R, Ze4] ARwELHT (0-25% EtOAc/3AH) o] o5 A A
ste] tert-F-¥ 3-((1,3-USAolaEd-2-) ) -2-olAHH A F 2 [2.1. 1] -2 72 5 H o] EE A
EAEREA FEIH.

LOMS-EST (m/2): [MHH] ARR), CroHuNoOy 3432, 455 342 8.

A 2

AT tert-F8 3-((1,3-H Aol A0 E-2-A)HE)-2-olAHH| A S 2 [2.1. 1] I -2-7F 28 W o] E (655 mg,
1.91 mol) & &&= AEZ2-2 7237 AFolA 71F HPLCAl 93] ofMEUEZ &2 dS

95-A (Al &2 9=) % 95-B (A2 &2 9a)& ALl dAASTT3 Fu=z 5
mg, 98%ee (MAQ] At YA}, 95-Be] A% 242 mg, 49%ee (WX 2] H) ¢ A

A Ao 96
338 969 A%

(1R,3R,11a8)-6-3]| =2 A]-5, 7-T] 2 2-N-(2,4,6-E& ZF2 o 2 2)-2 3,5,7,11, 11a- A A} 3| = 2-1H-1, 3- W E} =
98 %[1,2-a] 9 Z2[1,2-d] 9 B}H-8-7} 2 E »olmu| =

H o i |
}W:dw
N A H .
h 8] F - F
Q OH
96

O

Y T OB anco
Q EtD\T,J\\\/ g e

; NH2 : $6-8
w!\ /"‘\\i NH.NH, _ O OBn

O/)““ == N,

JHC

! o
W%”%OE‘ 1) KOH
N\ﬁ/\\( o 2y HATU, DIEA

O OBn 2.4,6-F,BnBr
96-C
i E 0 F
g | H ¥i
¥R ’L\N ’!\\ TFA - ;/%,/{'\ e
VY e e YN
N A Lo N N o
o} OBn 0 OH
95-0 a6

(WA Ad A s}sh)

@A 1

9 mL oEre = Z=7rA] 95-A (141 mg, 0.41 mmol, 98% ee, WX Au) A 3}eH)e gMo F=ghd 3=
(0.5 mL, 10.3 mmol)& H7}sla, 70°ColA 1842k BoF wwtale] mxo] Ad) QA 8}e+e] 96-A2 F5&A).
FAE oo 93] AAL, ARES FHEAVL, 2 BHEEZA YA
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[1377]

[1378]

[1379]
[1380]

[1381]

[1382]

[1383]

[1384]
[1385]
[1386]

[1387]

[1388]
[1389]

SIS31 10-2015-0096504

2nl % 2 2l o EE F = 96-A (0.41 mmol A X)), 96-B
0.82 mmol)<] i&‘—%‘%% Ao 18A1ZF Fot Rk & ouk
7

FEIAT. BE H71 4 FAvhAE A A2

—~

430 mg, 1.25 mmol), ¥ FTEAMIEEF (69 mg,
2 FIES 22 3|A5la, Jdd9 OMIEﬂ °o|E® 33
3, s, FFAAY. 2 IFE (222 ng)S

g N%oﬂﬁ 90 &<k Ly éWDP =RES

1.5 mL DCM Zofl &3jA17]a, "&AF 5 4N HCl (4 nl)& F7FsaL, 2

F AxA7 I, EFAY F3WAAG. 6 ol vigke: F = AFE % DBU (0.3 mL, 2.0 mmol)E 50Tl
905 Eob wukslTh. olo]A, WS EaES Aalgl A oM wE:AY I, Zaja] A=ulEdy] (0-10%
MeOH/DCM) ol 2]3) AASFA 96-CE 5319}

LOCMS-EST (m/2): [M+H] AR, CpHpNoOs: 395,16, 25 %): 3952,

w7 3

96-C (112 mg, 0.28 mmol), 1M =4 FAM3ZE (1 al), 4 L WES, 2 4 pL THFY EFES A4 34]

et wRketa, ZES YEREAEeR sXata, I 74 dsterie ot o) ﬁ*é ‘W?li, 7]

garzdgos FE3tt. e f718E AxA7 3, AqFstal, EFAORYH FHAAY. X

AZAZD & AFES 1.5 mL DCM =9l 3eA 7] 1L, ﬂe—r_‘?_itﬂ ol (62 mg, 0.38 mmol), HATU (220

, 0.58 mmol), N,N-tjo]iazzdodo}wl (DIPEA) (0.15 mL, 0.86 mmol)S #H7}atdct. o] ¥s E3&ES
2ol 247 ok wkale] 96-DE 5, = BAEEA S8

or

= rLlo
okl
of
ol

m*%

A 4

¢

YZFQZOIHEA (1.7 mL, 22.2 mmol)S o]d GAZKE 96-DF idte Z W
THES A2oA 907 & W ES &t o]ojA, DWF 1 mLE FH7FSta, Whg 2
13, o7star, AA-E HPLC (ACN/E + 0.1% TFA)O 93 AAste] 335 96 (W)X
i E}.

Al

Ny

%‘llﬂ

0

4 40 oo I

=
bl

[¢]

TH-NMR (400 MHz, DMSO-ds) 8 10.45 — 10.35 (m, 1H), 8.39 (s, 1H), 7.23 — 7.09 (m,
2HY, 4.67 {(dd. J = 12,6, 48 Hz, 2H), 453 (d, ./ = 5.5 Hz, 2H), 420 (dd, /= 11.9, 3.8
Fiz, 1H), 4.05 — 3.95 (m, 1H), 2.96 - 2.88 (m, 1H), 2.16 (d,.J = 7.0 Hz, 1H), 1.97(d, / =
7.0 Hz, 1H), 1.68 ~ 1.60 {m, 1H), 1.53 — 1.45 (m, 1H). LCMS-EST (/%) [M+HT
AR, CuHiFaN;Gy: 420,12, A5 2]:420.2.

A Ae 97
338 979 A%

(1S,3S,11aR)-6-3] =FA]-5,7-T] & 4&-N-(2,4,6-E2| EF 2 4)-2,3,5,7,11, 11a- A} 3| =2 -1H-1, 3-H E} =
I E=[1,2-a] 9 Z2[1,2-d] ¥ 2R -8-7 2 B 2olu| =

o]
-

OH
(=9 Ay JA 23
97
SHeE 97 (49% ee, MA] Al A& BFE 963 FARRE WY Aol dAqAem A F3t

A 95-A A F7HA 95-B (49% ee, WA A 4AstEHE ALRate] xﬂ s} u},
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HE-NMR (400 MHz, DMSO-dg) 8 10.39 (t, J= 5.7 Hz, 1H), 8.42 (s, iH), 7.25 -
713 (m, 2H), 4.73 — 4.66 (m, 2H), 4.54 (d, J=5.7 Hz, 2H), 4.20 (dd, /= 12.3, 3.9 Hz,
1H), 4.01 (1, J = 124 Hz, 1H), 2.93 (dd, J = 6.7, 3.4 Hz, 1H), 2.19 - 2.14 (m, 1H), 1.97
(d, J= 8.3 Hz, 1F), 1.65 (dd, J = 10.4, 7.9 Hz, 1H), 1.49 (dd, J = 10.5, 7.7 Hz, 1H).
LOMS-EST (m/2): [M+H] AR, CoollioFsN; Oy 420.12: 25214202,

[1390]
[1391] Ao 98
[1392] 3152 989 A%
[1393] (1S,4R, 12aR)-3,3-1) EF 2 2-7-8 =5 A -6,8-1) §4-N-(2,4,6-E £ 2 2 7)-1,2,3,4,6,8,12, 122-5E}3]
=2-1,4-He g9 E[1,2-a:1",2'-d] 9 K -9-7} 2 H ~oju =
&
[1394] ¥
C 2 o) 3
| ! B 4
/\‘rj.*\ ~ DAST ) /,\::/}N\\\ﬁ\()/ LiBH,
. . RS THE
G/L"',”(N‘Boc f:>7§§’N'“ T
VH Y / , Boo
983 08.C
o 4) $ 53
ER S - n H H\\\ }"*{/\\"\
K IA\}‘/Y R FaeR ,f\/i SN N,
F/ l/ N\ F ‘///& Y
/4 Boo F EH ‘Boc ©
98-B 98-
HE fi 6) NaHCO,
. ii\?/f NH; OTSYTOTN TIHSA 3 AN HC
AN b O s 8) DBU/MeOH
% T Y 0
H o o
Bn
98-F 98-G
\_/—%/ K/l)\ /\ ;;9;);%!?_5# ?_F j_»j,/‘\ /\VJJ\ /"\/X\)\
0) HATU, o} i T/\T&O P
os.H 11)TFA o8
[1395]
[1396] 97 1
[1397] 98-A (0.5g, 1.87mmol)Z DCM (20 mL) ZFoll &ajAl71a, A4 ol 0CE YZ4AAT. d2-nt2E Holo] o
Oy (1.59 g, 3.74 mmol)S HH3] A7k, EFES HRddA 2417 F<F wHkskal, NayS:05/NaHC0s

(7:1) ¥3} 489 (160 mL)o.2 %—éh 2719 Fo] ®Ead w7tz Ads] wksdtk. = A ES DS
2 23] FE39d. &3 #7] T U ERF A AxAa, sFAHAYG. = A
A ZE4 azetEagdd o) O—ZO%MeOH/DCMa- Abgate] AA|Ete] 98-BE F53HS )

it

>~
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[1398]
[1399]

[1400]

[1401]
[1402]

[1403]

[1404]
[1405]

[1406]

[1407]
[1408]

[1409]
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.
NMR (400 MHz, 22232-d) 5 4.34 - 4.05 (m, 1H), 3.97 - 3.75 (m, 1H), 3.69 (s,
5, 289 (dd, J = 4.4, 2.1 Hz, 1H), 2.30 - 1.97 (m, 3H), 1.56 (d, J = 11.3 Hz, 1H), 1.35

(s, 9H). LCMS-EST (m/2): [MHH] ARR, € 3HoNOs: 269.13; A2 3]:270.78.

oA 2

DCM (15 mL) & 98-B (504 mg, 1.87mmol)e] &S 0TColAl wyslll. DAST (Iml)E WHE E3}Ed A 7ts)h
ST Aol WAl WA B, We EREE 00 T WIANAT. E NalcO, (10 )& S A7}
B4 Azrie

il
o

3T, EIES DIMOE 23] FZ8}aL, NaSO, AolA AXRAIAT. BEX7 3, AF

9] 0-50% EtOAc/&Atol o8l FAste] 98-CE F5313itt.

i
ol

"H-NMR (400 MHz,
22252 -d)54.45 - 4.18 (m, 1H), 3.85 (m, 1H), 3.72 (d. J = 1.5 Hz, 3H), 2.72 (ddd.
J=51,3.2, 1.6 Hz, 1H), 2.27 - 1.52 (m, 4H), 1.41 (d, J = 21.9 Hz, 9H). "F-NMR (37
MHz, ZER2XE-d)5-91.72--93.99 (m), -113.65 - -115.98 (m). LCMS-ESI” (m/z):
[M+H]" AR, CHoF;NOy: 291.13; 2% %): 291,55,

THF (20 mL) & 98-C (476 mg, 1.634mmol)E 0TColA walAA THF & 2.0 M LiBH, (2.4 mL, 4.8mmol)E

o2 AAsta, EtOAc 2

it EES HeoE stedtn, 4Az B wwsg. W o)
e 2 95z Afsn, A=

] [e)

pud o =
3k NHCIZ 348kl (ko] Hy, ). 279 &S 298 &, 71 &4
(Na;SODAIZIAL, sFAIZTH. = APE 98-DE §5 oA

LOMS-EST (m/4): [MHHT AR, CpHeFaNOs: 263.13; 223 164,10,

A 4

THF (10 mL) % 98-D (1.634mmol), Z&olv|= (0.36 g, 2.45mmol), 2 PPhy (0.855 g, 3.26mmol)< 0C Z=°i
]_

A DRESPAA DIAD (0.642 mL, 3.26mmol)E FH71sth. 718 &, E3ES 0TolA 308 &9 nyke
e, ALdA 16417 S wukslgltl. o] AL EtOAc, % X3} NHCIZ FAsrgdct. 5% 9k wyksh &
IAE oFstar, 2709 S Y. f7] S G9E AFE I, dx (NaS0)A71aL, EFAZAY. =

ARAES ZY4 azneagd s geld oz 0-50%EA/HexS AH&3dte]l AAste] 98-EE 531, H
NRE 2%9] sldolddA ] EFES ALttt
TH-NMR (400 MHz, 22232-d)07.89 -

7.80 (m, 2H), 7.78 - 7.66 (m, 2H), 5.02 (ddt, J = 16.6, 12.5, 6.3 Hz, 1H), 4.24 (d, ]

71.8 Hz, 1H), 4.10 - 3.92 (m, 1H), 3.83 - 3.51 (m, 2H), 2.46 (s, 1H), 2.21 - 1.98 (m,

2H), 1.87 - 1.62 (m, 2H),1.31 (d, J = 8.5 Hz, OH); ""F-NMR (376 MHz, Z22¥2.d)

$-91.22 - -93.58 (m), -113.20 - -115.45 (m). LCMS-EST" (m/2): [M+H]™ A3,

CoHpF N0y 392,15, 2 5): 393 3.

A 5

EtOH (10mL) % 98-E (696 mg, 1.774mmol)2] &-oo] Ao =2}z 43} (L)< H7Fsta, A9
S AL 2A7F Bk wulslgltl. EFES 12 (30 mL)Z &A43tar, 0ColA 602 &<t ayt
oAalgiet. AFES FEAT)IL, FFES (ULl Fo §X 712, AFsHT. AFES FHA

E
-

i "

& Hoh
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[1410]
[1411]

[1412]

[1413]
[1414]

[1415]

[1416]
[1417]
[1418]

[1419]

[1420]
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gy,
NMR (400 MHz, Z22X2-d)84.91(p, 1=6.2 Hz, 1H), 429 - 3.97 (m, 1H), 3.36 -
2.93 (m, 2H), 249 (qt, J = 8.8, 5.2 Hz, 2H), 2.08 (dddd, J = 25.5, 14.0, 7.1, 4.9 Hz, 1H),
1.80 - 149 (m, 4H), 141 2 121 (d, § = 62 Hz, 9H). UFNMR (376 MHz,
geayxg.d) § 9163 - -93.16 (m), -113.11 - -115.08 (m). LCMS-ESY™ (msa):
[MHHT ARR,  CiHppFNo00: 262,15, 25 2]:262.8.

oA 6, 728
E (5nl) ¥ EtOH (5 mL) & 98-G (375.8 mg, 1.55 mmol), 98-E (370 mg, 1.41 mmol), X NaHCO; (261 mg,
3.10 mol) o] EfEa AZAA 24 Fok wkeidtt.  E¥ES AR FAeta, EtOAc (x 2)® FE5H3
o FEES Fsha, ARAVIE NaS0), FHA7IS, AF stel AzAA 2 AZ F58T LOS-EST
(m/z): D] 591.59. CHCly (5 ml) % 2 A (1.38mmol)el T)<AF 5 4 N HCI (5 mL)S A7Falgih. A2

, ERES 55 ARG, oE BRI 13 FHEAIA, zﬂ% slol AZAA = BE 453}
5mL) & B (1.38mmol + 0.442mmol) 2 DBU (3 mL, 1lmmol I3
gtk EFES FHAAT. AFES ZU4 A=vEady] 80 g ZY
MeOH/DCME AF-&-3te] A8t 98-HE F5313itt.

LOCMS-EST (m/i):

[MAHT" AR CoaHlpnFyNo0s: 444.15; AE R : 445 36 (90%), 431,18 (10%).

@A 9,10 2 11
WA BAE AN 413 FAFE AAE ARgste] FaAsle] B4 838 088 F5EUT
TH-NMR (400 MHz, ZE2232-d) 8
10.29 (d, 7= 6.1 Hz, 1H), 8.34 (s, 1H), 6.65 (dd, J= 8.7, 7.5 Hz, 2H), 4.83 (s, 1H), 4.72
- 4.58 {m, 2H), 4.36 - 4.10 (m, 2H), 4.05 (+, I = 11.5 Hz, 1H), 2.97 (d, ] = 4.4 Hz, IH),
2.49 - 2.08 (m, 3H), 2.12 - 1.94 (m, 1H). "F-NMR (376 MHz, 2223 2-d)5-92.08
- -93.57 (m, 1K), -108.92 (ddd, J = 15.1, 8.8, 6.3 Hz, 1F), -109.30 - -110.65 (m, 1F), -
11216 (p, § = 7.3 Hz, 2F). LOMS-ESIT (m/z): [M+HT™ AR, CoHisFsNOu:
46911 85X:470.2
Aol 99
3HHE 999 A%

(1R,3S,4R, 12aR)-7-3] =& A|-3-H|&-6,8-T] 2 A-N-(2,4,6-EFZF o 24 )-1,2,3,4,6,8,12, 12a-L E} 3| = &2 -
1, 4-melwer) g %[1,2-a:1",2'-d] 9] R -9-7} 2 & ~o}n =

HH
/N R
ound
H O ‘\F
99
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[1421]
[1422]

[1423]

[1424]
[1425]

[1426]

[1427]
[1428]

/

HH it
%/K LN
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TpdOHIC PN
,/F “Boc pon J\ Bec
H
99_3 99.C
Q
H Y™
Py~ 1 ! ......
\/\/ NY/"\\ /) “5 NH?NH) I/ }/ ’2
For—iN Fol S “*N
A Yoo e
H § .
90.E N 99.F
j}L 6) NaHCO3 H M - O
07 YHO 7/ L\
/DBU
) O \/F’h
99.0
i F
GLIOH \Q:E/\Nfr NN —{
e R J
10IHATU VFN\F/\\/ HF '
H i | ZE,
11) TFA O OH
99
A 1
THF (20 mL) = 99-A (1 g, 3.71 mmol)¢] uwk Mol W AleF &N (EF = 0.5 M, 14.85mL, 7.42 mmo
DS 0CoAA A7balgder. 71 3, 24 gag Aeow HHF 7/H2HeRE afa, AL 243 Fob
2 I, EFES A20A 15

Wik, B ES

5 il = i
9. & 2 F, f718E Feta, Aw skl sFA7a, &
a /3

H
9abg Mgt Aol 00-BE S5

H-NMR (400 MHz,

48.6, 2.6 Hz, 1H), 473 (d, I = 7.0 Hz, 1

Hz, 1H), 3.73(d, J=1.6 Hz, 3H), 2.74 (dd, T =94

2.5 Hz, 1H), 2.18 - 2.06 (r, 1H), 1.99 (dt, I =

25.5 Hz, 9H). LOMS-EST™ (m/z): [M+H] ARA,
267.65.

oA 2

0ColA 9] 3} NallCO; 8-2e] H7boll ofsl A=A ANt
3 oftstal, ¥ Aol

OEZ Jg= @ DM (1:1) o2 23] AHsA
FES A7t A 29 oA 29 A=2ntE
3}l

F22¥2.d) 3 5.06 (dt, J =
H), 4.42 (d, J=61.8 Hz, 1H), 3.81 (d, J = 482
4 Hz, 1H), 2.38 (ddt, 1= 13.5, 4.5,
10.2, 2.4 Hz, 1H), 1.58 (s, 111), 1.42(d, J
CHNOs 267.15;, A&

EtOH (50 mL) = 99-B (675 mg, 2.506 mmol) % 20% Pd(OH),/C (500 mg)e] Z3&ES H, #97] 3o

wnrskgltt. EgEs AelES

sl oAtsta, oEs

"H-NMR (400 MHz,
4.8 Hz, 1H), 2.14 - 1.86 (o,

d) 6423 ~3.99 (m, 1H), 3.77 - 3.64 (m, 4H), 255 (d. I =
3H), 142 (d, I =242 Hz, 9H), 096 (d, I =
1H). LOMS-EST (/) [MHHT AR,

A 3
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[1432]
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[1442]
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THF (20 mL) % 99-C (670 mg, 2.488 mmol)E 0CelA uwreldAl THF % 2.0 M LiBH, (3.7mL, 7.46 mmol)E&
st ERES 4eow shestin, 47 B mueldth, whe RS Ao AP, Et0Ac
9 OES NHCIE SNSAT (R B, WA, 248 A& B ¥, 47 £IL 95 ARsn, Az

(NSO AIZ] 3L, FFAIHTE. &= 4F 99-DE F& o
LOMS-ESE™ (m/2)y: [MHAH]T AR, CiaHoNOGs: 24117, 25 5]:241.76.

9A 425

S 4 B 55 Al 4104 9] Aapel {FARGE AaE AME-Ete] Faste] 99-FE 58It
LOCMS-EST™ (m/z): [MAHT AR, CaHpgNyOy: 240,18, 25%]:241.2.

wA 6, 7R 8
@A 6, 7 R 8& AAl 419 HAp} A AAE AbE-ate] ko] 99-GE 5T
LOCMS-ESTT (m/2): [MAHT AR, CoaHuslNLOs: 42218 A5 X]: 42321,

@A 9, 10 & 11
oA AE WA 415 A AAE ALgstel Fdstel SEE 008 SN

TH-NMR (400 MHz, 22232-d)3511.71 (5,
TH), 1036 (t, 1= 5.7 Hz, 1H), 8.28 (s, 1H), 6.63 (1, ] = 8.1 Hz, 2H), 4.63 (1, ] = 5.4 Hz,
3H), 4.12 (dd, I = 123, 3.5 Hz, 1H), 3.83 (t, J = 12.3 Hz, 1H), 3.67 (dd, J = 12.3, 3.4
Hz, 1H), 2.64 - 2.52 (m, 1H), 2.30 (ddq, J = 10.5, 7.2, 3.6 Hz, 1H), 2.13 (td, J = 12.1,
4.4 Hz, 1H), 1.82 - 1.63 (m, 2H), 1.24 (d, 7= 3.3 Hz, 1H), 1.04 (d, J = 6.9 Hz, 4H), 0.90
-0.79 (m, TH). "F-NMR (376 MHz, 22232-d)§-109.20 (ddd, J = 15.0, 8.8, 6.2
Hzy, -112.03 (1, I = 7.0 Hz). LOMS-EST" (m/z): [MHHT AR, CpHpuFNOy
447 14,521 448 32,

A A 100

313 E 1009 A=

(1R,4R,12aS)-N-(2,4-0 &F . 2 A)-7-3| =5 A]-6,8-1 %42-1,2,3,4,6,8,12, 12a-F E} 3| =2 -1,4-9| E} .= U] )
2 E[1,2-a:1",2'-d] 9 &3-9-7} 2 & ~olm =

() F

‘1/\N ’\i\]
AMN\W/’\\ X /;\\F
H i
o] OH
166
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[1444]
[1445]

[1446]

[1447]
[1448]

[1449]

[1450]
[1451]

[1452]

[1453]

SIS31 10-2015-0096504

-0t /‘\“‘
icooH (- Zgolu
5 LI e A [3 \)/\f/
% THF N H PPhy, DIAD
Boc

THF, r.t.
100-A 100-8 100.C

i . ~
=g Ly NHp YT O NaHCO,
\/Q\f“ EtOHIH,0

o
=
Nk
)
=
YA
=0
)

AwH j’L F
1) KOH QS N TFA

R
2HATY ¢ N /\/ g S
BN~ \T/J!\\\ & OBn

i

\‘ff”kp 100-H

100-mL rbfoll THF (20 mL) % 100-A (2.0 g, 7.8 mmol)S AHTt. W& EFES 0CE YZAZHL. BT
e E9= (THF F 2 N, 17.6 nl)E A8 H7kepglch. olojA, ukg & A2l HHH kel
g EFES 0CE thA] WAAZT. WEE (8 )& Hriste] whes Atk FEAN F, R

EH4 (40 ¢ Z¥, AEHA ARl o Aoz A4k - FAE ARESte] At 100-BE

T
o}

=]

=%

=
=

&1' o =

]

it
LOCMS-ESL (m/z): [MHHT 25X 242,

oA 2

100-mL rbfell THF (30 mL) % 100-B (1.8 g, 7.4 mmol), Ef]#ddZ >3 (4.3 g, 16.2 mmol) % T golm=
(1.8 g, 12.2 mmol)E AATE.  oloA, 1§ EFES wdtslHA 0CE JZAIFATE.  DIAD (3 2 mL, 16.2
mmol)E WS E3Eo] HH3] HIsIF Y. ¥k EFES 204 v wwsdY. sH5A0 T, FRES

2]

B B4 (80 g 2, AEAA Ao lal GelelonA A4 - EAE AREelel AAs] 100-CF F58
et

LOMS-EST (mz): IM+HT 25%): 371,

A 3
EtOH (50 mL) % 100-C (2.5 g, 6.8 mmol)2e] &Me] d =&}z 1535 (1.7 nL)S H7FsEct. whe 5328
3Nt wdtslEA 70CE 7rEEsith. st nAE AAR F, dHRES sFAA 100-DE F53

=

LCMS-ESTT (m/4)y: [MHH] 22x): 241,
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A 4

100-nL rbfell el¥& (30 mL) % 100-D (1.6 g, 6.7 mmol) % 100-E (2.3 g, 6.7 mmol)E ATt = (30 L)
T TEHANUEF (1.2 g, 1.4 mol)& W EFEol H7beisleh.  olojA, whg Edes ALolM whaA) it

gtk EIES EA (200 mb)E A8, B (2 x)E Aﬂﬂ’é‘}‘ﬂﬁ} $4 BES EA (1 x)2 F&38, §7)
2388 geta, 12 NaS0)A 713, FFAAT. 2 100-FE 35 G0l F7F AAl flo] A&,

LOCMS-EST' (m/z): [M+H]' A=A 569,

A 5

2F (38 mL) F 100-F (3.7 g, 6.5 mmol)E AL, o]ojA, Wkg TFES A2
et BE2A7 3 3.2 ¢ =S 53190, =204 2 DBU (5.1 g, 33.8 mmol)E
ol (100 mL) ol g3 AT. s EFES 1AZF S wuksbaA 110CE 7Hdssith. 55270 F,
S B (80 g Z¥, FFEFA AR o3 Ge|doRA A4k - EAE A&t A k] 100~

2

il

il

LOCMS-EST (m/z): [M+H] 2521 423,

oA 6

100-mL rbfell THF (20 mL) % MeOH (20 mL) % 100-G (2.0 g, 4.7 mmol)Z AYTF. 1 N KOH (18.9 mL)E wh
& E3Ed H"ISITE. oA, Wb EFES A4 1AIZE B wnkeldth. whE E£3ES 1 N HCI
(18.9 mL)9] #H7tell o AgsAHT. FFA F, FF % E2q (3 ) FTAAT. = AF (0.28
g, 0.72 mmol), 2,4-t)ZFo=2wdoldl (0.2 g, 1.44 mmol), N,N-to]AZ 2o eo}lrl (DIPEA) (0.47 g, 3.6
mmol) = HATU (0.55 g, 1.44 mmol)Z DCM (20 mL) =9l OOH/\] o}, HEE ZIES A LA 2417 Z<F

Wkt ZIES FA (100 mL)E 34 8kar, 3} NaHC0s (2x), ¥3F NHCl (2x)& AH &b, Na,S0, ArellA
AZANALY. BEAZ7 T, 2 BAS Ags A oA 28 azetEad e o] SEA-EtOAcES AFE3le] A
Alskel 100-HE 5331t

N

LOCMS-ESTT (mz): [MH+H]T 2=5]: 520,

oA 7
50-mL rbfel TFA (5 mL) % 100-H (0.36 g, 0.69 mmol)Z Act. WHe ZIIES ALo]A 30% FoF s}
OﬂDP lﬂw 111 T, 2 245 AEgr A oA 21l azvtEag gl 93 EtOAc-MeOHE AME-3te] A A5}

TH-NMR (400 MHz, 22232.d)d 1225
(m, 1H), 10.47 (1, J = 5.9 Hz, 1H), 8.30 (s, IH), 7.58 - 7.29 (m, 1H), 6.98 - 6.50 (m,
2HY, 4.62 {dd, J = 14.8, 4.9 Hz, 3H), 422 (t, J = 122 Hz, 1H), 4.14 - 4.07 (m, 1H), 3.96
(dd, F=122,3.1 Hz, 1H), 2.26 - 1.44 (m, 9H). PF-NMR (376 MHz, Z==%x2-d)5-
112,38 (t, J= 7.7 Hz), -114.78 (g, J = 8.5 Hz). LCMS-ESI™ (m/2): A5 2]:430.

A Ao 101
3H3HE 1019 Az

(1R,4R,12aS)-7-3| =FA]-6,8-T] & 4-N-(2,4,6-E&| ZF 2 2w 4)-1,2,3,4,6,8,12, 12a-S E} 3| = 2~1,4-° E} .=
oy =[1,2-a:1",2'-d] ¥ &F-9-Ft 2 H 2oln]| =
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[1470]
[1471]

[1472]

[1473]
[1474]

[1475]

[1476]
[1477)]
[1478]

[1479]
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o g
o OH
101

2 OBn '\;
FNF N
101-A 101-B
- 0 F
e ¥ SORBe
. !
~ b
L N\f\ o FTNF
O  OH
101

A 1

100-mL rbfell THF (2 mL) 2 MeOH (2 mL) = 101-A (0.3 g, 0.72 mmol)E AYct. 1 N KOH (2.1 mlL)& Wk
E3HE] HIFSITE.  olojA], whE ERES A2oA 1AIRE %OP ARkEIGITE. W EFES 1N HCL (2.1
mL) o] H7tel o3 AFsIAIHTE.  FEHAIR Z 3 )T FTLAHT. = AF (0.72 mmol),
2, 4, 6-EgiZFo 2l doldl (0.23 g, 1.44 mmol), N,N-t] ]iEEJE‘OﬂE‘ o}7l (DIPEA) (0.47 g, 3.6 mmol)
9 HATU (0.55 g, 1.44 mmol)E DCM (20 mL) ol &3|AATE. Whg E3JES A4 2A12F &<t wwkslsl

ok, EFES EA (100 mL) 2 SA8kar, 23} NaHC0; (2x), E3F NHCI (2x) & AFFFaL, NaS0, ol 134
, & EAE AR A Al 2R ARvEIN] 9] FA-Et0AcE AHEste] Al

o '™
r&

A 2
50-mL rbfell TFA (5 mL) % 101-B (0.36 g, 0.67 mmol)E ATt W EFES ALoA 30% &b wwkal
ATk FHEAN F, 2 BHE A A deA Zy aRetEaR ofs) Et
3H3HE 1018 F538HT.
TH-NMR (400 MHz, 22238-d)3 12.11

(s, 1H), 10.40 (1, J = 5.8 Hz, 1H), $.28 (s, 1H), 6.91 - 6.39 (m, 2H), 4.62 (ddd, J = 25.0,

6.5, 2.8 Hz, 3H), 4.21(t, J = 12.2 Hz, 1H), 4.09 (dd, J = 12.5, 3.0 Hz, 1H), 3.93 (dd, J =

12.2, 3.1 Hz, 1H), 2.35 - 1.39 (m, 9H). "F NMR (376 MHz, Z2232-d)8-112.38

(t, §=7.7 Hz), -114.78 (g, § = 8.5 Hz), LOMS-EST (/o) A= ):448,

A Al 102
sh3tE 1029] Az

(15,4S,12aR)-7-3] =5A]-6,8-T] S 2-N-(2,4,6-E2| £ F 221 2)-1,2,3,4,6,8,12, 12a- S E} 8| =2-1, 4~ B} 2=
e el1,2-at1" 2" -d] ¥ 2pRl-9-7p 2 Lo =
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[1483]

[1484]
[1485]
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I i
& o F F
O  OH
162
Ao B L A e 2RISR s
oW N i / i i
N gy THF X PPhy, DIAD AN NN
Boc Boc THF, r.t Boc g
102-4 1028 182-0

i (o} EtOH?Hzﬁ
Boo O OBn
192-D 102-8
<8 M P A
\-\\\ A AN 5 Ve
. -‘I‘I;—g \N/‘\\_T/J\Q/\ yHCH O =4 ’fi NS Y ™
oG o T e [ TN N
\/G\ET/L\\ g 2) DBUITol H \g oa o
9 OBn n
AHH j F
1) KOH l‘i-{/\N/%s \N/\E,\l TEA
H H --------------------- oo
NHATU ¢ AN \/%9 TN
HaN \\Y/J\ O OBn
F’\/J\F 102-H
H H i i
=8ops\
H
M‘*N\]’/“\\/ N £
3 OH
102
@A 1
100-mL rbfell THF (20 mL) % 102-A (2.0 g, 7.8 mmol)E AP}, wkE EFES 0CE YZAZHY. B T
He &3= (THF & 2 N, 17.6 nL)E A3 #H7FsIAer.  o]ojA, vbg EFES A4 2| LJ—S}JE}
HHS 535S 0CE YA YZA AL, HEs (8 mb)S AHriste] vbeS AP Y. 5F5A &, FFES
o] E94 (40 ¢ ZH, FFEYA AR 3] S HozA Ak - EAE AMESle] AASte] 102-BE 53}
el=
LOMS-EST (mz): [IM+H] A& X]: 242,
oA 2
100-mL rbfell THF (30 mL) % 102-B (1.8 g, 7.4 mmol), EZHAIEAT (4.3 g, 16.2 mmol) % Zeo|n=
(1.8 g, 12.2 mmol)E& AT}, o]ojA], ¥kg EFES wWslHA 0CE WZAZ . DIAD (3 2 mL, 16.2
mol)E& Whg E3Edd A3 "tk whg EFES ALoA yhAl aded. wFA %, AFES
8] Z94] (80 ¢ ZH, FIEYA AR)el o] S HozA Ak - EAE AMESle] AAStS 102-C& 53}
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[1492]
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[1494]

[1495]

[1496]
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[1498]

[1499]
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[1501]
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[1503]
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k.

LOMS-EST (/) [M+H] A5 371,

A 3
EtOH (50 mL) % 102-C (2.5 g, 6.8 mmol)2¢] &Me] d =&}z 1535 (1.7 nL)S H7Fstct. whe E3E&
3AIZE BoF nRESIHA 70CRE 71Eetsitt. A#ste] uAE AAS F, AHRES FHAA 102-DE F5A

=
LCMS-EST' (m/z): [M+H] A& 2]: 241,

A 4

EHE (30 mL) = 102-D (1.6 g, 6.7 mmol) ¥ 102-E (2.3 g, 6.7 mmol)E Y}, & (30 mL)
T THESR (1.2 g, 1.4 mol) S W& EFE H7bsith. olojA, wkg J%" Ao A BEA aLgk
&S EA (200 mL)E FAsta, & (2 x)2 AFEt. 4 #8985 EA (1 x)E FF313, 77

a, AFE NaS0DA 712, BFAIZT. % 102-F& 35 Al 371 A §lo] A&t}

LOMS-ESIT (m/z): [MAHT A& X569,

w7 5

100-mL rbfell 4 N HCl /t]&4F ( 102-F (3.7 g, 6.5 mmol)E AHTE. olofA, Wg EFES H2
A 1A Fet wRkekl ) %%WJ %, 3.2 g FUHAE #5390k, A 2 DBU (5.1 g, 33.8 mmol)
al (100 mL) Fo &AAYG. s EFES 1AL B awEEA 110CE 7188, FFA10 F,
55 FH ZH94 (80 g ¥, FFEA AR o3 GldoRA A4k - EAE A&t AAte] 102-
FEFT).

Mo 2

E
=
zk

=

-
=

T

=
=
= T

[op)

LOMS-EST (m/z): [MHHT 25 2): 423,
A 6

100-mL rbfell THF (2 mL) 2 MeOH (2 mL) < 102-G (0.3 g, 0.72 mmol)Z A{¥t}. 1 N KOH (2.1 mL)E ¥H&-
34 Hlerdvk.  oloA, whE EFES ALAdA 1AIE FoF wRksgitk. v EFES 1N HCL (2.1
mL) o] H7tel &) AR T. FHEA F, AFES EFA G FFAAHG. = AF (0.72 mmol),
2, 4, 6-EgIZF o 2dlAoldl (0.23 g, 1.44 mmol), N N-tjo]iA=zz2Ho|go}w] (DIPEA) (0.47 g, 3.6 mmol)
=2 HATU (O 55 g, 1.44 mmol)Z DCM (20 mL) o &aAATE. ¥ ETFELS 204 2417 Bt wHsS
o}, EFES EA (100 mL) 2 3Asta, ¥3} NaHCO; (2x), E3} NHLCl (2x) 2 A A3, NaS0, Aol A A ZA

x E4S Aggt A dedA ZE a2utEag e o8] A-Et0AcE AM8-3te] G A5

(o]

LCMS-ESE (m/z): [M+H] 23):538.
A7

50-mL rbfell TFA (5 mL)
Arh. FHA F, 2 BAL Aelgh A oA 2 AeEde] o3

e 1028 F533IT

102-H (0.36 g, 0.67 mmol)E AATF. Wk EJES H-2o)A 30% & wys}
EtOAc-MeOHE AF&-3lo] At

M2 ol

TH-NMR (400 MHz, Z=2232.d)38 12.13
(s, TH), 10.40 (t, J = 5.8 Hz, 1H), 8.28 (s, 1H), 6.64 (t, ] = 8.1 Hz, 2H), 4.89 - 4.41 (m,
3H), 4.22 (4 7 =122 Hz, 1H), 4.09 (dd, J = 12.3, 3.1 Hz, 1H), 3.95 (dd, J = 12.1, 4.1
Hz, 1H), 2.45 - 1.60 (m, 9H). PF-NMR (376 MHz, 22232 -d)8 - 109.26 (ddd, J =
15.1, 8.8, 6.3 Hz), ~111.99 (1, ] = 6.9 Hz). LUMS-ESI" (m/2): A% %]:448,

A Al 103
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[1505]

[1506]

[1507]
[1508]

[1509]

[1510]
[1511]

[1512]
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3138 1039 A=

(1R,4R,12aR)-2,3-T] ZF 0 2-7-3| E2A|-6,8-T] & 2-N-(2,4,6~-EFZF 9 2W4)-1,2,3,4,6,8,12, 12a-<E} 3]
c2-1,4-ve =t I E(1,2-a:1",2' -d] 9 HX-9-FF 2 F olu| =

.
F z N R
Ho|
FN FONFNE
o7 o~ -
H 1L "L 1) PA(OH),, Hy &
HO:, B gy z
IO DAST YT o des F\/:\H-“\‘*\\o
o e N B N € &
DCM, 78 °C F 2)Boc R4E NN
y’“\‘. Zy DIPEA, 2MeTHF & 7<
183-4 103-8
" 1) DIAD, PPh; "
i F o I T goju= F g
LiAfH, \(_\% OH THE \f/fﬁ NH;
SN — AZ N
THF, 0°C  F ) a N ~mg T N
F e pozaa +9 g <
EtOH
183-C 103-D
i F
O/"*\\\.\rr O/
b © BN ’ o ¥
1) © Fu \\)\DH 1) HATU, DIPEA F\./:_\¥/\N/~\Q?)\Nf o
N T OGN L
NaHCO;, MeOH ¢ BCM g N No B
2) HCI 2) MgBr, G oM
3)DBY ACN, 50 °C
MeCH, 40 °C 103.E 103
oA 1
DCM (27mL) ¥ (IR,3R,4R,5R,6S)-WE 5,6-T3]| =FA]-2-((S)-1-d ol &)-2-o} A A S 2[2.2. 1] P &-3-712
EAYOlE (2.0g, 6.9mmol)e] &NE Zeto] ofo]z/opAlE XA 78T WZAAZAT. o] §ho] ZehiE
ko] u3lE F3l DAST (2.18 ml, 16.48 mmol)E FH7FskGivh.  &4& -78Tel4 30 &b wykgh 5, xof
A AN, AAF Ao JFeEES sta, ALolA 1A Bt wukegith. wwk 9l X3} FEAER
|9 (150mL) ol Eetxg dde] HIE T3l WS EFES AHE HUlste] &S AAAAT. F& EElst
3, 74 & USEEHEoR qFFdv. 7S {7 F& btadld A AdxzATa, g3t
AF slo FEAZT. 2= AAES Ayt A A=2nEagy] (7-28% o9 olAlEHo|E/EAN o] & A A8t
103-A5 5383t

TH-NMR (400 MHz, ZE2IZE-4) 5 7.43 - 7.16 (m. 5H), 5.01 -
4.60 (vo, 2H), 3.85(q, J= 7.1, 6.6 Hz, 1H), 3.55 (s, 2ZH), 3.53 — 3.42 (m, 2H}, 2.76 {dg,
J=51,2.0Hz, 1H), 2.19-2.07 (m, 1H)}, 2.03 ~ 1.88 (m, 1H)}, 1.39 (d, J=6.7 Hz, 3H).

WA 2 23

e (36.01 ml) 3 1.25M HCl-ol&H&
g, 1.62 mol)E 7 1star, AENS S5 #917] dholl 2242k Feb wuk EWDP Al ES T o7k &,
AlolAE EtOHE A3, R8-S 1 st ¥F AxAA, $% dAE A% 3.24mol 2 FAHHE = 2R
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[1514]

[1515]
[1516]

[1517]

[1518]
[1519]

[1520]

[1521]
[1522]

[1523]
[1524]

[1525]
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5 AYES FEIA

LCMS-ESE (m/): [MHH] A13ER, CsHFNO,: 192.08; 2551 192.110.

o-HEHEHS 2T (32.43 nl) F & AFE (0.62 g, 3.24 mmol) @ U-tert-F4 TIF=2RYo]E (1.06
g, 4.86 mmol)oll N N-t]o]aZzZAgEoldl (0.56 ml, 0 mol)S H7}eloirt. $2d = wrg =3 52

W E9E
al8la, EtOAC (2x)2 22381, 7] 28S 28 AFHsln, a1, 72 (NaSo)A 7], A7
o}

FES A7t 249 a=vtEad v (0-55% EtOAc/3Ah) ol <&l AAlste] 103-B2 53+

"H-NMR
(400 MHz, Z2232-d)85.12-5.01 (m, 1H), 4.92 (s, 1), 4.49 (5, 1H), 4.14 (d, J =
14.7 Ha, 1H), 3.75 (s, 3H), 2.91 (s, 1H), 2.24 - 1.98 (m, 2F), 1.47 (s, 5H), 1.38 (s, SH).
LCMS-EST (m/z): [MAHT AR, CaHpF NGy 20213, 2521 291.75.

A 4

THF (15 ml) % 103-B (0.68 g, 2.33 mmol)<] &H-S W xolx mwalHA THF 5 1.0 M LiBH, (4.65 mDE 3
7heka, AdE EFES 0TolA 308 &t wwkelalar, o] wf TLCol| <93tH 8% HAo= L}E}‘;kt‘r. ':L%
E3ES 2 (0.3 mL)dl o]oA NaOH (~15% 3.5M, 0.
(0.9 mL)Z A8t E3=S Rl
Hetar, NS FFAA 103-C5
TH-NMR (400 MHz,
gz232.4) 8 4.83 (s, 1H), 4.56 (d, ] = 10.5 Hz, 1H), 437 (s, 1H), 3.78 - 3.47 (m,
3HY, 2.76 (s, TH), 2.36 - 2,18 {m, 1H), 2.17 - 1.98 (m, TH), 1.55 (s, TH), 1.48 (s, OH).

@A 5 %6

THF (11 ml) < 103-C (0.59 g, 2.25 mmol), E%O]U] (0.53 g, 3.6 mmol) ¥ EgHdE~T (1.3 g, 4.95
mmol) 9] E3ES WA YZAA L. TolAXE ]‘ O7t28Ado]E (0.97 ml, 4.95 mmol)ZE H7}3A
o oo, EFES H2o= shstal, 1443  XF sl FEAHT. JFRES dHZE
Foll g3lAl7]1aL, 1AIRE EQF wdket o, 3AE o ]"3}1, ARES FFAAY. IRES AT Z2H
ZutEa#y (10-31-91% EtOAc/SAb) ol &l AAlste] BaH ofv 3E (2.25mmolo] WAHER FHE)S
FE3TH

LOMS-EST (m/z): [MH+H] AR, CaoHnFaNoOu: 393.15; A5%]:392.77.

olehbe (22 ml) T BEH opvie 3E (0.88 g, 2.25 mmol) ¥ F =k F3E (0.46 ml, 9.52 mmol)e] &

g 60TAA 2417 EF wkaklek. whg EFES WEoA WAL, dHZ (10 m)E H7beta, E£3

=& 30% ¢ Wik, FAE wAE ofdstal, oAES I dtell w5 AXAA 103-DE F5EAH.
'H-NMR (400 MHz,

222X 2-d) § 5.17 - 4.61 (m, 2H), 4.37 (5, 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 (s, 9H}, 1.30 (d. J = 6.4 Hz,

iH), 127 (4, I = 63 Hz, 3H). LCMS-ESU" (m2z) [M+H] A=A,

CoioHopFaN05: 26301 5; }‘31%‘7_‘] 1262 86,

A 7, 829

3IE 1038 SHE 607 FARSE WAl ® 41-E oidl 103-DE AFESEA (2,3- Hﬁiiﬂ]é)ﬂﬂ‘;‘ro}“ﬂ k)
(2,4, 6-Eg|EFezdd)vdolnl & Agato] Azl @l REQAIGAATE HEHAT. EFLR]
A B8k mA]elet,
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[1526]
[1527]
[1528]
[1529]

[1530]

[1531]

[1532]

[1533]

oJo] A,

37C ol o] Ef ol A ki ea=
(CellTiter-Glo)™ X]oF (F}=HE7 # G7573, Z 2|7} ulo] QAo A~
H/\_;_)\

L&

SIME31 10-2015-0096504
TH-NMR (400 MHz, 2223 2.d) 3 8.08 (s, 1H), 6.46 -

6.27 (m, 2H), 4.95 (4, 1= 53.5 Hz, 1H), 4.65 (d, I = 54.9 Hz, 1H), 445 (s, 1H), 433 (d

J=5.6 Hz, 2H), 3.84 (t, J = 3.6 Hz, 2H), 2.75 (s, 1H), 2.28 (p, I = 1.9 Hz, 2H), 2.20 (s

1H), 1.91 (dd, J = 33.3, 152 Hz, 1H), 095 (s, 1F

ARA, FsN;O4 470,11 A%

LOMS-ESIT (m/z): [M+H]
;AE2]:.470.13.

ool A

A A 104

MT4 Al 3ol A 2]

ot

vlole2~ AA
MT4 AIEE AFE-SF guto] e
]E

a2 ©
(Streptomycine),

ARE
A AA Zgo o] z}
F7E,

L

=S 913, DMSO & 189X AlF sx=o] 3uf A% 3|Me 33E 0.4 pls 384-
(107} &%) 4 Az
1% L 1% HEPES) 40 nlLel 4

%37 w2 (RPMI 1640, 10% FBS, 1% s|UAd@/~E=En}e]
To= Arbesivt.

2 x 1070 MT4 A 1nl BANS AE A w4 (Ro-7He]) EE HIV-111b

s AE (N4 Alxe] 7

=

Q% vgdH AL A
2w A7k

A7 )R] ol A skar, 20007 (MT49) 7
A ZHoEE

T ABI 9] AlZ& 1:250
49 0.004 m.o.i.) 25 puL (MI4)Z 37CeolA 24zt 1 & A 59 APA-ZA A F T

ka3
) AME 35 ulLE #HA =9 o)

E9
Q15w o] Aol 5d F, 2X vF AEolE-==2
2 A , 91=.(Promega Biosciences, Inc.),
Witg&) 25 plLE AR ZEolES 7 dofl AU, 2-3% B A2oA Qo] st ME
33 thg, A (Envision) 57 (H A (PerkinElmer))E AF&-3lo] 3}eha3S #&31% ).
dg o] setES s & 1o =AIE wke} o] B AAddA Fufoly 2~ S YJFeitt. wEkA, B
o] FFEL HIV nlo]e] 9] ZAS 2 2aA, AIDSS X ZaAY, EE AIDS EE ARC 249 /A Ad
Zl=d 8 4 o
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[1534]

[1535]

<i# 1>
S5 WE MT-4 5 nM

ECso CCs

2.6 5819
2 2.2 3
3 2.0 38446
4 14.8 45769
5 8.1 10452
& 53 53192
7 3.5 15610
8 2.5 13948
9 5.1 13451
10 0.1 3670
11 4.9 10274
12 5.9 3337
13 46.0 12666
14 635.5 4339
15 2.2 16268
16 1.5 13633
17 59 6613
18 4.1 10263
19 2.8 38690
20 33 27990
21 383 13019
22 64.3 4433
23 2.3 13444
24 o1 12074
25 26.2 5233
26 10.3 §836
27 44 8751
28 15.6 18687
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[1536]

MT-4 F nM

HeE W
ECso CCq
29 13.9 9446
36 40 6828
31 3.0 4525
32 14.0 4684
33 43.5 3971
34 4221 3585
35 157.9 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 15768
46 2.6 19295
47 1.9 11361
48 2.7 13867
49 333 52219
50/51
@A ETD) 19 377
52 15.0 12943
53 4.3 3347
54 15.6 3236
55 1.5 11100
56 3.1 17238
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MT-4 ¥ oM

3gE Wz

ECss CCsg
57 23 11751
58 13 7694
50 3.1 22200
60 2.1 3308
61 1.8 25881
62 9.2 3492
63 2.5 3164
64 3.5 3332
65 24 2508
66 9.4 11848
67 10.7 2981
68 2.7 4175
69 19 4767
70 5.1 8413
71 2.6 4660
72 4.3 6255
73 1.8 9194
74 29.3 4340
75 28 5292
76 7.8 34581
77 5.6 10145
78 5.6 3198
79 34 12092
80 4.6 5043
81 19 12298
82 29 30434
3 1.9 27501
84 2.9 9727

[1537]
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[1538]
[1539]
[1540]

[1541]

SIS31 10-2015-0096504

I MT-4 % nM
ECs CCay

85 2.0 10378

86 2.3 22405

98 2.9 3230

89 8.4 4629

90 5.7 $086

91 5.0 7183

92 18.6 4553

93 22 6158

94 11.5 51173

96 2.6 26586

97 2.1 17341

98 2.4 17947

94 2.0 8475

100 2.2 11580

101 2.1 11585
102 2.3 12042

103 0.3 35127

AAld 105

o17F PXR &4 3t AA

FAE A YEE A AA. A FHASE TS AET (DPX2)E 96-9U wlo|aRElolE ZEolE
Aol Zdlolgsldtt. DPX2 AlE+ Q17 PXR +44 (NR112), 2 Q17F CYP3A4 Aol A s 2709 Z=
HE, F XREM % PXREel 4% FAl#H A g2y A5 2idtt. AXE 7 389 659 v& (0.15
~ 50 puM)E Agskar, 24413 FoF ol dstR . AE AxY £E5 AAsta, ZEH AR A4S I
btk A diz2T: 659 FE (0.1 ~ 20 polAdel gyl 10 EE 20 pM RIFe] 93k ) w4
FrEol e %S DNSO HiZel dis] A" shy] WA we AE sgtEel el ALtetTh %Eaw = (9l
T & - D/QRIF] 93 Ao w4 F%2 - 1) x 100%.

B
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[1542] <% 2>
gz 15 pivell A ¢
NE %% Emax
2 4.5
3 7.5
4 3
3 32
6 0
7 6
8 7
g 7
16 19
15 20
16 17
17 7
18 4
19 2
20 2
23 45
28 6
29 3
32 14
33 17
36 3
37 2
38 7
39 6

[1543]
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3 gHE 15 pMolA 9
ik Yo max
40 0
41 11.5
42 21
43 18
44 4
4% 19
46 34
47 11
48 5
54 2
55 24
56 3
57 3
58 1
59 4
60 3
61 1
63 i3
64 8
66 0
67 0
68 6
69 5
70 16
71 3
72 4
73 7
75 G

[1544]

— 174 -



SIIS31 10-2015-0096504

3eE 15 pMolA <
M5 %oE ma
77 11
79 0
80 2
81 ]
82 1
83 ]
84 21
85 77
86 30
88 27
) 5
90 11
91 3
92 3
93 9
96 1]
97 9
98 0
99 17
100 45
102 123
103 0
[1545]
[1546] A4 106
[1547] 0CT2 <A %174
[1548] NE g % =9 /1A CHEge Uy (TRA)Y 0012 WA Eel £ oA A of4d o
0CT2-3 A7+l MDCKIT AEolA 0.014 pM WA 10 pMe] 79 sxolA st
[1549] MDCKIT AXEE 37C, 90% %= % 5% C0,2 A4 Afuloly ulolA 1% Pen/Strep, 10% ®jo} & H, H
0.25 mg/mL 3]Z12wlo]lAl BE gl HAa D5 wix RN Fol $AARAG.  #HA 2443 A, 5 ml FE =
AUEES Fshe viAE S22 ) MDCKIT Al¥Eel H7bsta, AES 80-90% HAMFERZ A FAIZ T
A4 Fdo), AEE EFAAEstL, AP -] E A4FA| (Krebs-Henseleit Buffer, KHB), pH 7.4 5ol
5x 10 Wyl AE/mLE ARSGAAG. AMES A SdolE Yol 158 Fot ojuFuolad & Al

N

|l o
3eE e 7|AS H7kskdd
[1550] Al 33ES DNSO FellA A A the, ofdE Ee
A el 2ol Aaa (2 ul), 105 Fok lifwloldatdry. KHB $h%4] % 100 pM C-TEA 0.1 mLe] 3 7}ol
o3 #AE AMAEGIT (£33 %‘i 20 uM HF s%). TEAS s%+E Kol 71&s3ivh. Aol d 108 +,

Wy 1X PBS %%—ﬂl 0.5 mLe] H7tel & HA EFES AAS AT, olojA MES 1000 rpmolA 58 &<
P =

OCT-FA7Hs AE2E ?} 3t 0.4 mL KHB ¢35

AuEen, 4N At A= @A W PBSE 43 WEasTh. whAvtem, AE WL 0.9
NOHZ. 8313, AL Holk 0E B ol A SAT wIAUL. olol BEE AN 4T A

- 175 -



[1551]

[1552]

[1553]

[1554]

[1555]

[1556]

3IHEd 10-2015-0096504
7] el A Agsta, dpm AIFE ARESE] 8] AkE T % oAl dH719k el AtElTk: % oA
= [1 - {[OCT2]i=[WT]y} / {[OCT2],=[WT],}]1%100, 2471 2elA Z+2h [0CT2];%= OCT2 AEe tist A 33t&E
o EA 39 dpm AFE YeERNa, [0CT2]uE OCT2 Aol ohdk Ad 3gd&Ee B4 &9 dpm AFE
VER AL, (WD, o Aol tidk Alg slgtee] FA skel dpm A5 yrebitt.

<3 3>

= 1Cs0 (M)

Lk
2 240
3 250
5 2230
i1 10000

53 ICs0 (nM)
HE
13 610
36 10000
39 338
49 204
41 2823
42 487
45 137
47 6200
4% 4909
55 476
63 42
&4 94
77 3836
82 10000
83 10000
36 1357
o8 3726
a9 1506
100 450

%1, 2 9 30 dolEk A7) satEel tia 27 A4 Az 2
Ao, ZRAE Aol A B A4S SRS wed, E 1, 2 2 30 2uw oy
A

A A et 54 858
o = A3 °l
1 wag dole, Wy ok} A Fzkel FaE P orE ] HolEE LT

Ko
=

A

s
FE e A

=
M

Mg A AT E ) %ol
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[1557]

[1558]

[1559]

[1560]

[1561]

ZIHHEdl 10-2015-0096504

oF=slA BAS thokdl Al 3tstEo e, HF oAl AW == AT Fo & S35kt
AUz Fold shehEe ofEdtd E4S fdl, MY SEES 0.1 mg/ule] IV F91E
PEG 300, % 406 B Zol AAHHGAG. ATE Folml SFEo okEerx RAS 9. A HIFES 1
mg/kge] DiF F 0.1% E¢(Tween) 20, 0.5% HPNC LV1009] =4 et o @A A 8}3}3i ).

o A, 522 10 WA 13 kgo 2 HF

2 o Fel A,
of 4wl R ol F AT 4xF FAAAT. AU Rolo ATE A, NG B
3 % g %

2

Fe AU FU o5 308 AA FRAA Felsdnh. F9 £uE 2 BEo AT weh 0.5 ng/kee]
g0l ARHES 2gst. AT Fold A8 A8, ¥ BES 24 BB AT ek 1 ng/keo) §F
o] AYH =R Folaglrt

Auuls ol BgHEel obEehd BAS s, dde v Pol AF (47 U 1) Azte] B
0

, 0.250, 0.483, 0.583, 0.750, 1.00, 1.50, 2.00, 4.00, 8.00, 12.0, % 24. 0/\]7%1] XH FoAtt.

;O

=}

EW L
Ho ok

HuOFOmﬁu‘mE

e

lm _11}1. '11
E oo
_O‘L
fat o
oo

e} o

e
o B
QAR o] FATH. LC/MS/MS Ho“?i% ARgEte] F4 O Al 5}6”’4 LS
MZol 100 pl EHAE ZARIT 96 A ZolEo Hryteta, AU oMAEY
(ACN)/(ISTD) 400 pLE Z7bstaivt. o9d A & A 110 pl #FH AL 72 9
7la, B 300 plL® 33Xk, A g8 25 yL EFHNAS dlo]w A F=(Hypersil Gold) Cis HPLC
(50 X 3.0 nm, 5 pm; A E-3}o]H A (Thermo-Hypersil) TE # 25105-053030)<S Abgst= TSQ EE
(Quantum Ultra) LC/MS/MS Al2=®lo]l FAFslSith. €8 9 25 H38] ofZHE(Agilent) 1200 A= o]
H>= (P/N G1312A WI(P/N G1312A Bin) |X)E AMEelal, AE FAE A8 HIS Z(HIS Pal) LEMEY (9
Hl A2 X 2 (LEAP Technologies), =27lEgoluvs 7H )& AFESIsitE. TSQ 98 SE# 4% A= X}
A BYAE A94 wg BUHY 22 ARST (MR I YZH(Thermo Finnigan), 7223 140} 2k
A FEuEgHE 27)9 o]BAS Alesle]l EEUt: o] EA AL pH 3.00.2 2.5 mM E24ka
| F 1% oMANEYUEHS 53193, o554 BE pH 4.602% 10 M ESALEE 5 90% oA EUE
3ttt g% FE-AIZF dlojEe] s v]-F8 3} ofFsld BAS F3sttt. A¥ HolHE 1Y)
& 4004, (LE Eod2E A, ole o] FFoZHE AAH
gojddzrt GSE AA U uiAd e 9 Ao, V' Exe A A

==
HN N

2/

S
e,

o
o]
|

1 go 12 oX do

_rﬁi‘

N
=

o
(m o
fo

()

oo rr ot or X
- =

T

_>J‘_4(

O

w

U :\I:ﬂ

fo

1

o

2

>

rot

y

oy =

ATE Foldl SR 4B BAL A, QA9 AW Ao AF (27 B 0.3 1S 22l
H Fo £ 0, 0.25, 0.50, 1.0, 2.0, 4.0, 6.0, 8.0, 12.0 ¥ 24.0AI3te] AJH AHsA}. N A
47) AR AU APsh fARE BHoR Sstn, Fulstm, RAsRAn. @
H-THE B RS FASRAG. A% dolHE 7] E 49 vhA el Gl AND. E 44,
F 0 27 401882 A48T, G Fol & 8989 A 37 558 A3, Ace 3

e ARk, o= #AE sgEe] dA g m=Fo SAA Y.

oo F—ifﬂ e

kl
>
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[1562]

[1563]
[1564]

[1565]

<3 4>
B CL Ve | MRT | F(%) | Coas (uM) AUC
# (Lakgy | (Lkg | () | 54 @899 | 54 dg9 | (uM*b)
4 A

98 0.047 g.16 33 n/a n/a n/a

83 0.161 0.38 2.4 u/a wa na

55 0.058 (.24 4.2 n/a i/ 11/8

77 0.300 0.64 2.2 n/a n/a n/a

41 0.015 $.11 7.5 10.7 24 16.3

42 0.02¢ 0.15 7.1 28.0 4.5 28.6

47 0.014 0.10 7.4 12.6 2.8 20.4

8 0.498 g.87 1.8 n/a n/a n/a

7 0.510 1.20 2.3 n/a wa 1/a

3 0.047 0.23 4.9 187 1.2 2

2 0.030 0.20 6.5 40.7 7.8 66.1
B N 58, v 58 29 3 53 29

:
=
2

PADS

B o] At NdA S Bt AE

1gHsE A B 9

ojFold & 9]
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