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[0174]
[0175]
[0176]
[0177]
[0178]
[0179]
[0180]
[0181]
[0182]
[0183]
[0184]
[0185]
[0186]
[0187]
[0188]
[0189]
[0190]
[0191]
[0192]
[0193]
[0194]
[0195]
[0196]
[0197]
[0198]
[0199]
[0200]
[0201]
[0202]
[0203]
[0204]

[0205]

AD-439 Tanox Biosystems HIV 7F3, AIDS,
ARC
AD-519 Tanox Biosystems HIV 7F3, AIDS,
ARC
ol ¥ t]u]E 4 Gilead Sciences HIV #<
AL-721 Ethigen ARC, PGL
(Los Angeles, CA)  HIV %43, AIDS
o3} QIEHE Glaxo Wellcome 7FEA] &3,
dEZmel g7 HIV
okrlmlo] Al Adria Laboratories ARC
LM 427 (Dublin, OH)
Erbamont
(Stamford, CT)
pH E9¢t4 Advanced Biotherapy AIDS, ARC
&3} o] Concepts
AEIHES  (Rockville, MD)
T3 A
AR177  Aronex Pharm HIV 7F<d, AIDS,
ARC
W E}-Z 9 Z-ddA Nat'l Cancer Institute AIDS-¥& 23k
BMS-234475 Bristol-Myers Squibb/ HIV 73,
(CGP-61755) Novartis  AIDS, ARC
(ZZHokAl AIA])
CI-1012 Warner-Lambert HIV-1 %4
AZFEW  Gilead Science  CMV Wabed,
a2, fEErtel el
£ AdvolE AJI Pharma USA HIV 74

Aol EvZd &2 nlo]l )~ MedImmune  CMV ekl

2

o Z=w

ApolEdl Syntex Al 91
=

N

Al

2 CMV
91 Cuv

N

popeg

od

thU Tibotec- J & J HIV 7441, AIDS, ARC
(ZZEopAl o AAl)

gz} g e Pharmacia-Upjohn HIV 743,
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[0206]
[0207]
[0208]
[0209]
[0210]
[0211]
[0212]
[0213]
[0214]
[0215]
[0216]
[0217]

[0218]

[0219]
[0220]
[0221]
[0222]
[0223]
[0224]
[0225]
[0226]
[0227]
[0228]
[0229]
[0230]
[0231]
[0232]
[0233]
[0234]
[0235]
[0236]
[0237]
[0238]
[0239]

[0240]

AIDS, ARC
(RT <A1 A])
d2~Ed A ]E Ueno Fine Chem. AIDS, ARC, HIV
Ind. Ltd. (Osaka, Japan) %3
T
ddC  Hoffman-La Roche HIV 7F<d, AIDS,
HuSAIAE Y ARC
ddl  Bristol-Myers Squibb HIV Z+&d, AIDS,
o2 Al o] Al ARC;ZT/d4Tel %3
DMP-450 AVID HIV 24
(Camden, NJ)  AIDS, ARC
(2ot AA)

o sujdl = Bristol Myers Squibb HIV 73

(DMP 266, SUSTIVA®) AIDS, ARC
(-)6-FEE-4-(S)-  (MFEE A= RT
Alo]| F R Z 2 Hof el d- A1)
45)-EfEFoe-
-1, 4-t]3lo] =2 -
2H-3,1-l =811 -
2-2, STOCRINE
EL10  Elan Corp, PLC HIV %<
(Gainesville, GA)
JEZH|™  Tibotec/ J & J HIV 7<%, AIDS, ARC
(M2l A= A A
A AAAD

FAE 2 Smith Kline =l

o
Il
2

Z

<
|

5

GS 840 Gilead — HIV %<
AIDS, ARC
(FHAF w2 JAA)
HBY097 Hoechst Marion HIV %43,
Roussel AIDS, ARC
(A FEd A=
AAAL T O AA)

to]l#H2]4l VIMRx Pharm. HIV 7+<3, AIDS,
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[0241] ARC

[0242] A %8 €17F Triton Biosciences AIDS, 7FEA]
[0243] e 72 el (Almeda, CA)  HF, ARC

[0244] AEHE &T-n3 Interferon Sciences ARC, AIDS
[0245] Aoy Merck HIV <3, AIDS,

[0246] ARC, F37

[0247] HIV &4, =3

[0248] AZT/dd1/ddCe} 7

[0249] ISIS 2922 ISIS Pharmaceuticals CMV 42h<d
[0250] KNI-272 Nat'l Cancer Institute HIV-3& 23
[0251] g R2d | 3TC Glaxo Wellcome HIV 73,
[0252] AIDS, ARC

[0253] (FAAL B2 GAAD;

[0254] T3 AZTS} 3

[0255] 2RI Bristol-Myers Squibb CMV 73
[0256] dujuis]  Agouron  HIV <43,

[0257] Pharmaceuticals  AIDS, ARC

[0258] (Z=Z | olAl AA)

[0259] djH] gk Boeheringer HIV 7+,

[0260] Ingleheim AIDS, ARC

[0261] (RT S AIA])

[0262] w=wl>2 @ Novaferon Labs, Inc. HIV &JA|A]
[0263] (Akron, OH)

[0264] FE= T Peninsula Labs  AIDS

[0265] 2 E}NE]= (Belmont, CA)

[0266] A

[0267] E@2F Astra Pharm.  CMV 3etd, HIV
[0268] EAFwFEHO|E Products, Inc. 7, thE IV %
[0269] PNU-140690 Pharmacia Upjohn HIV %<3,
[0270] AIDS, ARC

[0271] (ZZHokA 2AA)

[0272] ZRHEI Vyrex HIV 2+43, AIDS

[0273] RBC-CD4  Sheffield Med. HIV 7+<d,

[0274] Tech (Houston, TX) AIDS, ARC

[0275] 2= Abbott  HIV 7+<d,

[0276] AIDS, ARC
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[0277]
[0278]
[0279]
[0280]
[0281]
[0282]
[0283]
[0284]
[0285]
[0286]
[0287]
[0288]
[0289]
[0290]
[0291]
[0292]
[0293]
[0294]
[0295]
[0296]

[0297]

[0298]

[0299]

[0300]
[0301]
[0302]
[0303]
[0304]
[0305]
[0306]
[0307]

[0308]

[0309]

[0310]

(== oA AAA)
AU Hoffmann-  HIV #43,
LaRoche AIDS, ARC
(== oA AAA)
2B} d4T Bristol-Myers Squibb HIV 7F3, AIDS,
g slo] =2 u| A~ ARC
g
E]3Z g} Boehringer Ingelheim HIV 7+<3, AIDS, ARC
(z2dokA] AA)
A E 2 Glaxo Wellcome Genital HSV & CMV
Eags!
HlB2ZE  Viratek/ICN  F37+ HIV
g)ma]> (Costa Mesa, CA) A, LAS, ARC
VX-478 Vertex  HIV #<3, AIDS,
ARC
ZEAJER Hof fmann-LaRoche  HIV 73, AIDS,
ARC, AZT®} 3

=85 AZT Glaxo Wellcome HIV 7F%3, AIDS,

e OAZ22 Gilead HIV 2,
Folelo]E (VIREAD®)  AIDS,
(FAAL &2 JAAD)
EMIRIVA Gilead HIV 7+¢
(TEZAER) (FTC) AIDS,
(FAAL &2 JAA)
COMBIVIR'GSK ~ HIV 7%
AIDS,
(FAAL 2 JAA)
ohulzH AAIYo]E GSK  HIV #4,
(FE= ZIAGEN®) AIDS,
(FAAL B2 GAA)
REYATAZ “Bristol-Myers Squibb HIV 7+

(& olelAlYH) AIDS, Z 2 g o)A
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[0311]

[0312]

[0313]

[0314]

[0315]
[0316]
[0317]
[0318]
[0319]

[0320]

[0321]
[0322]
[0323]
[0324]
[0325]
[0326]
[0327]
[0328]
[0329]
[0330]

[0331]

[0332]
[0333]
[0334]
[0335]
[0336]
[0337]
[0338]

[0339]

[0340]
[0341]
[0342]

[0343]

[0344]

o] A A
FUZEON “Roche/Trimeris HIV 7]
(dAFElo]= = T-20)  AIDS, Hbolgix §3F
o] A A
LEXIVA“GSK/Vertex  HIV 7+9
(= E2qbxevy Zg)  AIDS, Hiolef
s golA o AA
SELZENTRY
vhebe] = (UK 427857) Pfizer HIV %<
AIDS, (CCR5 A&Al, NLZ)
TRIZIVIR'GSK  HIV 7
AIDS, (370 oF& =3HE)
Sch-417690(¥] 2] ¥ %) Schering-Plough HIV 74
AIDS, (CCR5 A&Al, MNLZ)
TAK-652 Takeda  HIV 7+
AIDS, (CCR5 A&Al, NLZ)
GSK 873140 GSK/ONO  HIV 743
(ONO-4128) AIDS, (CCR5 A&Al, MNLZ)
ole| zekAl A A Merck HIV #<
MK-0518 AIDS
e ek
TRUVADA Gilead ®le¥H] T]Aa2=2
Futglo] E ¢ (VIREAD®) H
EMTRIVA® (1 E 2] A E}R) 9]
=3E
Qe z8}A A A Gilead/Japan Tobacco HIV 7+
GS917/JTK-303 AIDS
u] H “12kH NkZ
A 8 25 Gilead/Bristol-Myers Squibb H|:=3EH
ATRIPLA" T Z 22 Frjgo]E ¢
(VIREAD®), EMTRIVA®
(JEZHAE), 2 USTIVA®
(T =) o] =3HE

FESTINAVIR®Onc01yS BioPharma HIV 743
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[0345]
[0346]
[0347]
[0348]
[0349]
[0350]
[0351]
[0352]
[0353]
[0354]
[0355]
[0356]
[0357]
[0358]
[0359]
[0360]
[0361]
[0362]
[0363]
[0364]
[0365]
[0366]
[0367]
[0368]
[0369]
[0370]
[0371]
[0372]
[0373]
[0374]
[0375]
[0376]
[0377]
[0378]
[0379]

[0380]

4'-ol| €] d-d4T BMS AIDS

il iay
CMX-157 Chimerix  HIV 7%
FEYLEHE Hx=EH AIDS
AA AFANE
GSK1349572  GSK HIV 7+
Qe kAl o A A AIDS
=5 ek
S/GSK1265744 GSK HIV 7+

Qe 22k A] GAA] AIDS

6=

o x

2

B

FEGA LA S

AS-101 Wyeth-Ayerst  AIDS

B 23]2]9] Pharmacia Upjohn %3 % AIDS

olAwkt Carrington Labs, Inc. AIDS, ARC
(Irving, TX)

CL246,738 Wyeth AIDS, 7}EA HF
Lederle Labs

FP-21399 Fuki ImmunoPharm  CD4+ AJ3Z<}

HIV &3 =t
Ztal Q1EJ#H & Genentech  ARC, TNF (F%
AL Q1Ap) &k FHA

Y+ Genetics Institute AIDS

A A Z 32 Sandoz

2= AR}

T+ Hoechst-Roussel — AIDS

A A E F2 Immunex

2= AR}

IHT  Schering-Plough  AIDS, AZT<} SHA

A A et

2= AR}

HIV =] 4A}F Rorer A dd HIV

A A A

IL-2  Cetus AIDS, AZTS} &7

AEF31-2

IL-2  Hoffman-LaRoche  AIDS, ARC, HIV,
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[0381] QI F71-2  Immunex AZTS} &7

[0382] [L-2  Chiron AIDS, CD4 M= &
[0383] IEF71-2 A e 7t

[0384] (aldeslukin)

[0385] wel Z2E3 Cutter Biological 2o} AIDS, AZT<} 3HA)
[0386] ] (Berkeley, CA)

[0387] (17h)

[0388] IMREG-1  Imreg AIDS, 7FEA §F
[0389] (New Orleans, LA) ARC, PGL

[0390] IMREG-2  Imreg AIDS, 7FEA §F
[0391] (New Orleans, LA)  ARC, PGL

[0392] o] FEE tole Merieux Institute AIDS, ARC
[0393] HElS Jl2niyo]E

[0394] &ul-2  Schering Plough 7}EA] &5
[0395] A= w/AZT, AIDS

[0396] HE] - TNI Pharmaceutical AIDS, ARC
[0397] AAZY (Chicago, IL)

[0398] MTP-PE Ciba-Geigy Corp. 7}¥EA] &%
[0399] Fed-EfgE =

[0400] T Amgen AIDS, AZTS¢} 37
[0401] e A= A3

[0402] Remune Immune Response HYXE
[0403] Corp.

[0404] rCD4  Genentech AIDS, ARC

[0405] PIES

[0406] 7+87d A7k (D4

[0407] rCD4-1gG AIDS, ARC

[0408] dlol B =

[0409] A Z% Biogen AIDS, ARC

[0410] 7+87d A7k (D4

[0411] SlE}H 2 Hoffman-La Roche 7}¥A] &%
[0412] &4} 2a AIDS, ARC,

[0413] AZTS} &7

[0414] SK&F106528 Smith Kline — HIV 7+
[0415] 7He4 T4

[0416] B2 ¥ Immunobiology HIV 7Z+$3
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[0417] Research Institute

[0418] (Annandale, NJ)

[0419] Z% A Genentech  ARC,

[0420] 1AL INF el QE 2 g

[0421] P2 AA

[0422] FEGAZ A S

[0423] s2u}A 7} Pharmacia Upjohn  PCP

[0424] Sdtirtol Al

[0425] EFIUE Pfizer AYEAFTA ¥uyd,
[0426] o o=

[0427] &4 Squibb Corp. 7% U u}=

[0428] Y2Etel A o] ok

[0429] 2=24d Merrell Dow PCP

[0430] dEEz=UH

[0431] #lefr]d LyphoMed — PCP X &

[0432] o] Al E] 2 vlo] E(IM&IV) (Rosemont, IL)

[0433] EfuEzd ot

[0434] EfvE=zy /0 it

[0435] v g ELA  Burroughs Wellcome PCP X &

[0436] &3& Fisons Corporation PCP of%}

[0437] e o] E] Qo] E

[0438] 23] g}rto] Al Rhone-Poulenc — €}¥AF5 AA}
[0439] QlEg}ziu}E- Janssen-Pharm. I AEZTanlE;
[0440] R51211 JHEFFT A ko]

[0441] EZWEAM)E Warner-Lambert  PCP

[0442] ¢ = 8] Al NeXstar, Sequus 7FEA] &=
[0443] Az% 1z Ortho Pharm. Corp. AZT X &A<}
[0444] e Em ol | A FF WY

[0445] ANz 17 Serono  AIDS-#E Aok

[0446] 4% 28 oFoi A

[0447] HAAEE olAlEH|o]E Bristol-Myers Squibb AIDS & 24
[0448] e A=

[0449] Bl ~E2H & Alza, Smith Kline  AIDS-¥&d 2Jof
[0450] % A3 Norwich Eaton AIDS &

[0451] %%  Pharmaceuticals A} Z F57 ol
[0452] F7 R, B JiAE 2 #o] sRES HIV JY AAAL A A&E 5 ok, 28 s HIV A gAA 9



[0453]

[0454]

[0455]

[0456]

[0457]

[0458]

[0459]

[0460]
[0461]
[0462]
[0463]
[0464]
[0465]
[0466]
[0467]
[0468]

[0469]

SIHS31 10-2017-0092580

o= = [DRUGS OF THE FUTURE 1999, 24(12), pp. 1355-1362; CELL, Vol. 9, pp. 243-246, Oct. 29, 1999;
and DRUG DISCOVERY TODAY, Vol. 5, No. 5, May 2000, pp. 183-194 and Inhibitions of the entry of HIV
into host cells. Meanwell, Nicholas A.; Kadow, John F., Current Opinion in Drug Discovery &
Development (2003), 6(4), 451-461]°] =oj¥fo] vk, FAAo®, spgh=2 F2 A, &9 JAA, =
CCR5 = CXCR4 sF&AE Hx= sk AR F8A4 d3dAet &7 ol&d 4 vk, HIV 52 A4

T3 US 7,354,924% 9 US 7,745,625% 0] 7fAIE o] Qltt.

o

AL SEAA, HIV A oAl E wae xgEe] W9

)

w E9le] SR} AIDS Frlolgsdl, Wz L HIV 3 s
o Mo, AIDSS Aol F&% olol ofsbH 4Tt ool &

]
- =
A7) Ee| BEow AwHA gon, AHHon

=& EFee] olsid Aol
A 2 B odwe s 3 HIV ZaegobAle] AA Bl/EE HIV A &40 HlFEd A= o
K-

AA L] TA e wgHQl A =o|th. XIEAA dojo] v WA FdeseE AZT, 3TC, ddC & ddIst 22
A= AAA eItk HIV Z2HolA|e] ulghzgt AA|Al= REVATAZ® (4 A& olelxt

HIV 9AA 549 7
UH). A¥”e=z 300 WA 600 mge &o] dfFol o W FoHErE, oz W &89 FEUH (50 WA

o 1

500mg) ¢} FE-FoE 4= b, HIV ZR2EolAle] = & ulhz 3k A A= KALETRA®©|t}. HIV ZZE|o}A] 2]
T OE §83% JAAE N-(C2R)-sFI=EFA-1-(S)-Athd)-2(R) - A D m € -4-(S) -3} =5 A -5-(1-(4-(3-9] 7]
- e&)-2(S)-N'-(t-F-E 2 E5A ) -g] {2} x ) ) - g ol = o gk&go]Ee] AMFo]|E <dojar, W E3
5,413,99950l wi} FA= = Qloiyolt), AUyl dukd o R 800 mge FojFo R 5o A W FoH
. tE npEA g ZREokAl AAAE deuvy 2 gEU ot HIV ZR2 ok e] E thE uigA g o

T 600 Haz 1200 mge] FFOR tid FolH= ARFIUE oIt HIV AL Ee] whehA gk vy de e
AAE ounA=E ¥33h, o]t 2= HIV el 2t 9 AxE Adsled A5 53 o

st

45 ek AR 2FRS g (D) olsldzst 3 Ao, 2, Qel®, AT R/EE 31C
ddl 2/5EE ddC; (2) Ity 2 oje] AZT H/%wE ddl 9/5EE ddC 2/%=+ 31C, 53], Ariviy 9 AZT
S O31C; (3) ZERPE W 3IC W/EE AR () HeER iAISd Foidels o ¥ A 2
= ARS T3

Tld 2RI B AR SHE(E) % UE 84 AEAE MER £t @ Reld & Aok =, @
2% bE FEAE)Y Fol Ao, B, EE olFo] Feld 5 rt.

Bosge s 19 119 3gE, o5 oFshd AY, LUV 49oR nFWAL Ugd BAA o
o $Eg TFUT. S [ % (19 HFEBL EF ol Frow gt de TFAT. 34 [ 2
N :

o shgrEe =
P A 2 0Bl FAol F8 FUAE okl o] Fo] 7 %Ho] gr.

= H
ofol
the okole] HREe YAl del FAE FAH cfojolul, o F sht ol4fe] ¥ wwel My L A
AE FEo AHeE + At
RT = A&

CSA = X2 - EN
LDA = ¥ tlolax@ o=

KHMDS = ¥ e} v A (EgWgad)olu =
SFC = 297 frAl A=ntE 1
Quant = A==

TBDMS

1
w
+
4z
)
iV}
=
i
™
st

PTFE = ZHHEZHZF2

=
NNO = 4-H& B2 E-N-Abo] =
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[0470]
[0471]
[0472]
[0473]
[0474]
[0475]
[0476]
[0477]
[0478]
[0479]
[0480]
[0481]
[0482]
[0483]
[0484]
[0485]
[0486]
[0487]
[0488]
[0489]
[0490]
[0491]
[0492]
[0493]
[0494]
[0495]
[0496]
[0497]
[0498]

[0499]

[0500]
[0501]
[0502]
[0503]

[0504]

THF = B Egslo| =25

TLC = ¥5 A =2rtEag

DCM = T EE2vE
DCE = v E2 20
TFA = EE|ZFQ ZolH ELL

LCNS = A FzntEe)y] e 233t
#

s A AmvhE)

OFO

i

Prep =
HPLC =
DAST = (Heldotr]i) & Eg&F Qo=
TEA = Eg]e o}y

K

DIPEA = N,N-t]o] Az g goln]

HATU = [0-(7-o}AlZE ] o}Z-1-9)-1,1,3,3-HEHHL 2 AXNZ T

DCC = N,N'-tjAlo] Z 28 A7tz B r]o|n =
DMAP = t]w|"o}r] -3

™ws = Egjug

NMR = &2}7]8

DPPA = t¥ld EA¥H olx=

AIBN

1l
o

N
i)

>,
o
[N
4z
)
fu
v
I
i)

TBAF = BlEebieotny S50 do)s

TBTU = O-(WlZEgo}Z-1-4)-NN.N' N'-HEHHE S22 HEGZZoaR o=

Min(s) = (&

h = AIZHE)

b

sat. = ¥3}%

TEA = Eg]ol| o}yl

EtOAc = olg opAlE o] E

TFA = EF|ZFQ 2ol EAL

PCC = ety FER2IAZME
TLC = ¥t A 2vlE 18y
TfNPh = (E]ZFQ2vadd ¥ d)vetd Foln =
oSt = 1,4-t]241

PG = B357

atm = t71(&)

mol = &(¥E)

mmol= W E(E)
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[0505]
[0506]
[0507]
[0508]
[0509]
[0510]
[0511]
[0512]
[0513]
[0514]
[0515]
[0516]
[0517]
[0518]
[0519]

[0520]

[0521]
[0522]
[0523]
[0524]

[0525]

[0526]

mg = B 19 (E

ng = vholA=aHU(E
nl = vlela 2 H(E
um= "] AR E (&
mn= H ]V E (&

Rpm = 3 3|4

=
I
(@]
I
=
ofj
[
ffl
_|CL
m
M
)
A=)

DMP = ©|~-u}El T o}o] o Ut
= Eggady F2elol=
-y uEdd S2gol=

—

=

w2

(@
|

TBSC1

TBSOTf = Egvgday EgZF o 2ueldd T yolE

PhNTf, = N-#ld-H| = (EEF e g Eon =)

S-Phos = 2-TAfo] 2= e A E T2 6T w5 A wjo] 5] W

TFDO = WE(EgSF e 2ve)tSA &
TEMPO = 2,2,6,6-H Egtu €372t d <A
DI = &o]25

go] "C-3" B "C-28" IUPAC 7 (A1 H <)
Ho7b wiAZ EgE2d 5o 54 fAE

C-17

et
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[0527]

[0528]

[0529]

[0530]

[0531]
[0532]

[0533]

[0534]
[0535]
[0536]
[0537]
[0538]

[0539]

SIS

Hkg-le] ¥ sheke 2 Rl dwkbAl WS AFd o $Udd dn el fAET.

C-17 <3| ot C-17 ol

Wy A7 Hek FAF g

10-2017-0092580

2] o

37 AAldlE g7 ditdoz A e 1 2 119 geEe] dPH FAHS Attt oy e AAld=
@A) GAIH ] Aol ojuldt WaoBE WS AdElE s Fo| ofyth, AleF F W EHLS IdAlA &
olatAl o] &7t 3lt).

3}t

AeE AAjde] Ayl A 4 543}

g AFEA ke 3, Sul 2 A AP FEYERE 42 YR A AL, e FEa g
st AT, S5 T2rtEIHYE A2IF 60(0.040-0.063 YA 75 EM Science supply) AolA
A%t H MR 2FEH S Bruker DRX-500f o] 500 MHzZ 7] 2HAcH(EE A3E o2 Bruker AV 400

MHz, Bruker DPX-300B, B+ 300 MHzol A2l Vzarian Gemini 300).
ppmO. 2 HIUEATE, oo UF ZFE2 sy gl JF Al
CDsOD( &y 3.30), acetic—dd (SFAJERF d)( &y 11.6, 2.07),
(H] 75%:25%), 2 DMSO-D6( &y 2.50). T}
br. s(HEZ= A2, d(dEY), t(EEY), (HEHE), n(HEEY), b(REE),
Ae(He d2xog. BE dAIZeE2H 9 (LC) ulo]El= SPD-10AV UV-Vis HE7IE
LC-10AS A I 2wlE ey Ao 7ZF¥n Az EFSA0S) dHoleE HA7|E
Platforme o] &3l A4 %A},

3}std o]F-S §TMS

DMSO 2 HE=

A

W1

=2 % B =30, A= % B =100, 78] A3t = 28
3 = 0.8 mL/min

g = 220
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[0540] &1 A = 10% MeOH — 90% H0 - 0.1% TFA

[0541] &1 B = 90% MeOH — 10% H0 - 0.1% TFA

[0542] Z1¥ = Xbridge Phenyl 2.1 x 50 mm 2.5 pm

[0543] W 2

[0544] 3 % B =40, HF % B =100, 7-u] A7 = 2%
[0545] % = 1 mL/min

[0546] 4 = 220

[0547] 1) A = 5% MeOH - 95% H,0 — 10mM NH,0Ac

[0548] 1) B = 95% MeOH - 5% H,0 — 10mM NH,0Ac

[0549] A% = Phenomenex LUNA C18 30 x 2 mm 3 pm

[0550] W 3

[0551] 9 % B =30, FF % B =100, 7H Az = 1%
[0552] % = 0.8 mL/min

[0553] 4 = 220

[0554] 1) A = 10% MeOH — 90% H0 - 0.1% TFA

[0555] 1) B = 90% MeOH - 10% H0 - 0.1% TFA

[0556] A9 = Xbridge Phenyl 2.1 x 50 mm 2.5 um

[0557] W 4

[0558] 9 % B =30, AF % B =100, 74 A7t = 2%
[0559] % = 1 nL/min

[0560] 94 = 220

[0561] &1 A = 5% MeOH - 95% H,0 - 10mM NH,0Ac

[0562] &1 B = 95% MeOH - 5% H,0 - 10mM NH,0Ac

[0563] Z% = Phenomenex LUNA C18 30x2 mm 3 pm

[0564] w5

[0565] 2 9B =20, FF %B=2%¥ 7= 100, 100%2BZ A
[0566] F% = 1 nl/min

[0567] o = 220 nm

[0568] v A= 95% =, 5% WEE, 10mM EF oMAEH | E
[0569] v B = 5% &, 95% #WEHE, 10mM EF olAE ol E
[0570] A9 = Phenomenex Luna C18, 3 um, 2.0 x 30 mm
[0571] w6

[0572] 2 % B =20, FF %B=2% 72 100, 100%BZ X

[0573]

oft
I

0.8 mL/min

Ho
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[0574] 9} = 220 nm

[0575] | A = 90% &, 10% HEHS, 0.1% TFA

[0576] g B = 10% =, 90% W<, 0.1% TFA

[0577] 9 = Xbridge Phenyl, 2.5 um, 2.1 x 50 mm
[0578] FZ&-HPLC Wy

[0579] HEH 1

[0580] =3 9B = 10, HF %B = 10% = 100, 100% BE FA
[0581] f2F = 40 mL/min

[0582] T = 220 nm

[0583] 1) A =10% MeOH - 90% H,0 -0.1% TFA

[0584] £u] B = 90% MeOH - 10% H,0 - 0.1% TFA

[0585] A9 = YMC COMBIPREP ODS 30 x 50 mm S5

[0586] SFC "W

[0587] A WA E

[0588] 3¢ A% Whelko-RR (5'50cm, 10um, #786710)
[0589] BPR ¢F=: 100 W}

[0590] ex: 30T

[0591] Sk 350 mL/min

[0592] o]k (0,/2-Z 2 ¥2(85/15)

[0593] AE7] 9 215 om

[0594] el L2 28 FQ(stack injection)
[0595] FY: Afe]E AR 1.9%e] 1.460L

[0596] AZ Az 180g/1000mL IPA:DCM(1:1), 180mg/mL
[0597] Ael&g: 7.88g/hr

[0598] A I

[0599] (E)-3-((1R,3aR,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR) -9~ (4~ (3Z}-H-EA| 7t 2 K. ) | 'd )-5a,5b, 8,8, 11a-HE} & -

1-(Z2x-1-¢1-2-¥)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13, 13a, 13b-=E} g 7}5l o] = 2~ 1H-Af o] = 51
Etla] A2 Al-3a-d) oA Hrte] Alx
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[0604]
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GA 10 3x-28 4-((1R,3aR,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a—((E)-3-9| EA]-3-L AT 2 3 -1-ql-1-< )-
5a,5b,8,8,11a-SEbe| & -1-(Z 2 Z-1-q1-2-9)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12, 13, 13a, 13b-<E}H
Ftstol =2 -1l-Alo] 2 HEH a] A2 A-9-A )l Zoj 0] EL] A=

0ColA] THF (20 mL)Z 9] 3%--%-8 4-((1IR,3aS,5aR,5bR,7aR, 11aS, 11bR, 13aR, 13bR)-3a-F 2% -5a,5h, 8,8, 11a-3l
B g-1-(Z 22 -1-91-2-9)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13, 13a, 13b-< E} t 7} 8l 0| = 2 -1H-A}

olZ2HE a]l A A-9-L)HFoo]E (2.0 g, 3.34 mmol) (WO 20121061880l 7]&% ule} Zo] A|x%) e
o Efold ¥AFwolAHolE (1.34 mL, 6.68 mmol)E F7}sla o]ojA Nal (F+ 5 60%) (0.22 g, 5.6
mol)E 7t E3FES 0TolA 308 Ft wwkela, ojojA Ao 7F2A7|a 3Y &< ikl
H-e-S yalE NH,CL (20 mLl) ©lelA]l 0.5N HCI (20 mL)& AHAHTF, EIES EtOAc (3 x 50 mL) & FZ319)
o 3 f4715S 99 (50 mb)E MEAHSFAL, NaS0, AolA AxA7|, st AFshd A AT, 74
A EFES oY olMElc|Eg} kel s3tE R &7 At A Al 93] HAste A IFE (2.06
g, 88%)S wEERA ATk NS: mle 611.6 (M-7-Bu-H) , 2.70 min (% 2). 'H NIR (400MHz, S 2=%
2-4) § 7.89 (d, J=8.3 Hz, 2H), 7.29 (d, J=15.3 Hz, 1H), 7.17 (d, J=8.3 Hz, 2H), 5.92 (d, J=16.1 Hz,
1H), 5.28 (dd, J=6.3, 1.8 Hz, 1H), 4.75 (d, J=1.8 Hz, 1H), 4.62 (s, 1H), 4.24 (q, J=7.1 Hz, 2H), 2.58

- 2.50 (m, 1H), 2.14 - 2.07 (m, 1H), 1.95 - 0.85 (m, 21H), 1.72 (s, 3H), 1.60 (s, 9H), 1.33 (t, J=7.0
Hz, 38H), 1.02 (s, 3H), 1.02 (s, 3H), 0.98 (s, 3H), 0.92 (s, 6H).

@A 20 (E)-3-((1R,3aR,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-9-(4-(3xF-F-EA] 7} 2K ) #d )-5a,5b, 8,8, 11a-31
e g-1-(Z 2 Z-1-91-2-9)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12, 13, 13a, 13b-=-E} vl 7} 6} o] = 2 -1H-A}
ol ZF &2 e alAg A-3a-d) oA LAY A%

4-t] 52k (100 mL) 2 MeOH (10 mL) &¢] 329 4-((IR,3aR,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a~((E)-
3- oﬂ% A|-3-& T2 7-1-91-1-2)-5a,5b,8,8, 1la-A et &-1-(Z & I-1-40-2-Y )-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13, 13a, 13b-S E}t| 7} 5l o] = 2-11-Ato] S 2 #EH a] A 2] Al-9-A ) Wl =
olo]E (1.0 g, 1.50 mmol)e] &<¥ell 10 N NaOH (3 mL, 30 mmol)S H7lslict. AAE &35
Al wEkskith, ke EFES IN HCIE F3A7]a et 53X, FFES EtOAc (3 x
A

3tal, 99 (50 mL) & A& 8har, Na,S0, AollA AxA71aL, oxstar 7+dstel sFHAZ k. W
It Aol A HA S AAE (527 mg, 55%) THEZA AT NMS: m/e 639.7 (M-H) , 2.89 min (*39
2). 'H IR (400MHz, ¥lE-e-d,) & 7.84 (d, J=8.3 Hz, 2H), 7.29 (d, J=16.1 Hz, 1H), 7.19 (d, J=8.5 Hz,

2H), 5.91 (d, J=16.1 Hz, 1H), 5.28 (dd, J=6.1, 1.6 Hz, 1H), 4.76 (d, J=1.8 Hz, 1H), 4.62 (s, 1H), 2.54
(td, J=11.0, 5.1 Hz, 1H), 2.14 (dd, J=17.1, 6.3 Hz, 1H), 1.95 - 0.86 (m, 21H), 1.72 (s, 3H), 1.58 (s,
9H), 1.06 (s, 3H), 1.05 (s, 3H), 1.02 (s, 3H), 0.94 (s, 3H), 0.93 (s, 3H).

T3 2

(E)-3-((1R,3aR,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-9-(4- (W EA| 7} 2 K. J ) #|d )-5a,5b, 8,8, 11a-F e} El -
1-(Z22-1-91-2-9)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13, 13a, 13b—-<-E}H| 7} 5} 0] = 2 -1H-A}o] E 2 3
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3254 4-((1R,3aR,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a—( (F)-3-ol ZA| -3 A T 2 5T -1-0]| d )~
5a,5b,8,8, 1la-HEFA & -1-(Z 2 2-1-<1-2-2)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12, 13, 13a, 13b-=-E}t]
Flstol =2 -1H-Ato] F 2 FEH a]l 2 AM-9-L) A zeo] E (161 mg, 0.241 mmol)E He-E (5 nl)F TLAF (15
mL) ] Ejk=ol &ajAZATt. o] &Ho] ¥ g
AIZE B ALdA witelgltl. AL BHES vAA WEERFE AASA, FFe] IN HCIZ A%
Az Y20z ZuA AL, o|ys FES A4 7t FHA DM (1.362 nl) 9] 1,2-t|E =2 Et
9 oA FReo|= oM Ao Hebar, 2443 F2F 60CE 7FEEGiTt. vhE S ZlFate] AFAl
A ok FRetol=g AlFete] Frke] AA glol ZA AREEAT. Aad Aw A5 1 MR (500Miz, FE2
¥E2-d) 6§ 7.56 (d, J=15.9 Hz, 1H), 6.18 (d, J=15.9 Hz, 1H).

U
k!

A 3

3Z--9  4-((1R,3aR,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a-((E)-3-(1,1-T| SA| LH @ R 2 E 2] =) -3-5 AT 7
Z-1-9l-1-2)-5a,5b,8,8, 1la-HEpH E-1-(Z 2 Z-1-2-2-Y )-

2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13, 13a, 13b-S E}t| 7} 5l o] = 2~ 1H-Ato] S 2 #EH a] A 2| Al-9-A ) Wl =
odlo|ES] Az

CHLl, (5 mL) F9 (E)-3-((1R,3aR,5aR,5bR,7aR, 11aS, 11bR, 13aR, 13bR) -9~ (4-(3X}-F-EA| 7t 2 K. ) | d ) -

5a,5b,8,8, 11a-HElH e -1-(Z 2 Z-1-20-2-¥)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13, 13a, 13b-=-E} |
7hste] = 2-1H-Atol S 2 e al A 2] Al-3a-A) ok EAE (100 mg, 0.16 mmol) B HREZY 1 1-HSA= (25
mg, 0.19 mmol)e] &<Mol]l DIPEA (0.14 mL, 0.78 mmol) ©]o]A] HATU (89 mg, 0.23 mmol)S H7}etHch. &S
AL A 1AZE B wRESIITE g SR ES skl wHAIZY. WA FES ATt A A ZA
sl A HHE (115 ng, 97%) 2 L@Z2A AFSAT. NSt m/e 758.6 OHD, 2.80 min (3 1. 'H NIR
(400MHz, E22XE-d) & 7.89 (d, J=8.3 Hz, 20), 7.29 (d, J=14.3 Hz, 1H), 7.17 (d, J=8.3 Hz, 2H),
6.31 (d, J=15.6 Hz, 1H), 5.28 (d, J=4.5 Hz, 1H), 4.74 (s, 1H), 4.64 (s, 1H), 4.20 - 4.04 (m, 4H), 3.17
- 3.01 (m, 4H), 2.57 (dt, J=11.1, 5.9 Hz, 1H), 2.10 (dd, J=17.2, 6.4 Hz, 1), 1.96 - 0.85 (m, 21H),
1.72 (s, 3H), 1.60 (s, 9H), 1.03 (s, 3H), 1.02 (s, 3H), 0.97 (s, 3H), 0.92 (s, 6H).
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THA 4

2-((1R, 3aS,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-9-(4-(32}--EA 7t 2B d ) ¥ d )-5a,5b, 8,8, 11a-H e} v &l -
1-(Z2=-1-¢1-2-9)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13, 13a, 13b-<-E} t) 7} 8} o] = 2~ 1H-A} o] S = 3
EHa] 2 A-3a-Y)-2-S oA EALS] A%

NaClO,
NaPO,H,
t-BuOH - H,0 - THF

o7 1: (1R,3aS,5aR,5bR,7aR, 11aS, 11bR, 13aR, 13bR)-9-(4-(3X-F-EA 721 ) #Hd)-5a,5b, 8,8, 11a-HA el W & -
1-(Z2=-1-¢1-2-9)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13, 13a, 13b-<-E} t) 7} 6} o] = 2~ 1H-A} o] S = 3
EHalZ g A-3a-7t 2 B2 Ake] A%
3ABuOH (2 mL) 2 THF (2 mL) 9 32-%E 4-((1R,3aS,5aR,5bR,7aR,11aS,11bR, 13aR, 13bR)-3a-E 2 -
5a,5b,8,8,1la-AetHel-1-(Z 2 Z-1-4d-2-9)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b—ilE4Eﬂ
Fleto| = 2-1H-Ato| Z 2 EHa] A A-9-L)H Fo o] E (150 mg, 0.25 mmol)e] &Me] 2-wELE-2-a (2 nL,
24 mmol)E H7FsIATE. U0 (4 mL) F9 2F Z2]E (227 mg, 2.5 mmol) ¥ 2F EXFOE 974 &
sto]| =g o] E (%Om 33moﬁl%°§1%wlﬂd”ﬂwﬁ@ Ll o Al 4AIZE Fot 1
39Tt EIES HO (5 ml)E 3A8k3 EtOAc (3 x 10 mL)E FZ319 A= (10 mL)E Al
A

L, MgSO, ZellA AxA7]aL, ofstar zetstel]l sHAAT. vAA 2 A2t A ol QAlsto]

RO

[
2 9
1:9; ot

mO
ofNe
to rfo

H
A §7)

—

WARE (121 mg, 79%)< THERA ATAYT. H MR (400MHz, F22E2-d) § 7.89 (d, J=8.5 Hz, 2H),
7.17 (d, J=8.3 Hz, 2H), 5.28 (dd, J=6.0, 1.8 Hz, 1H), 4.76 (d, J=1.8 Hz, 1H), 4.63 (s, 1H), 3.03 (td,
J=10.9, 4.4 Hz, 1H), 2.32 - 2.23 (m, 1H), 2.11 (dd, J=17.4, 6.7 Hz, 1H), 2.06 - 0.89 (m, 20H), 1.71
(s, 3H), 1.60 (s, 9H), 1.02 (s, 3H), 1.01 (s, 3H), 0.99 (s, 3H), 0.92 (s, 6H).

A 20 3359 4-((1R,3aS,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a-(FZ 272X d)-5a,5b,8,8,11a-% E}”ﬂ‘:/]
-1-(Z2x-1-4-2-9)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13, 13a, 13b—=-E}d| 7} 5} o] = 2 -1H-A}o| &
A al 22 A-9-9)) Wl o] o] E o] A%

CH,CL, (5 mL) =9 oA 12559
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(1R,3aS,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-9- (4 (3}-HF-EA| 7t 2 1 d ) #d )-5a,5b,8,8, 11a- ﬂE}uﬂ -1-(Z &
¥-1-91-2-21)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13, 13a, 13b-2-E} ) 7} 3} o] = 2 -1H-A}o| E 2 A E} [ a
gAl-3a-7t2 844 (60 mg, 0.1 mmol)e] &do] &4d yF=2gol= (CHLL, T 2 W) (0.075 mL, 0.15
mmol) oA, DMF (0.76 upL, 0.01 mmol)E #H7}8Ilth. WHg EHES 2A17F Bt wnkslar o]oj A 7h¢tstel
FFHe] vAA AAES 1P EZA AT

GA 31 a-AE-AloldFE A= AR

CHCl, (5 mL) &9 ©A 22 FEl9] 3358 4-((1R,3aS,5aR,5bR,7aR, 11aS, 11bR, 13aR, 13bR)-3a~(Z 22721
d)-5a,5b,8,8,11a-HAE} v &-1-(Z 2 2 -1-91-2-21)-2 3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a,13b-=
Etel7beto] E2-1H-Abo] S 23 EHal 2] Al-9-d)Hlef o] E (62 mg, 0.098 mmol), 1-(Alob=r&)EEg}s}o]=
2-1H-g] 2.9l-1-0]8 B &Zulo]= [Ju, L.; Lippert, A. R.; Bode, J. W. J. Am. Chem. Soc. 2008, 1350, 4253 -
42551 (31 mg, 0.15 mmol) Z DMAP (0.6 mg, 4.9 pmol)e] &He] DIPEA (0.05 mL, 0.29 mmol)E H7}stitct.
WS E3ES Ao whA wnkslth. ko] 1-(Aoled ) H Egso] = 2-1H-F 2. 9l-1-0]% HZulo|=
(31 mg, 0.15 mmol)E H7}star, wwkS ¥R AEsR Y. ¥H-s-S NH,Cl (5 mL)E AAHA7)aL, CHCl, (3 x 10
)2 FE3th. T F715S d5 (10 nb)E MFHSEAL, Na,S0s dellA dxA7]ar, A8t st 55
SRtk vAA ERES ZU4 A2viEaddd o AAS YHE (14 mg, 200)S ALFEZA AT
o NS: m/e 724.5 (W), 3.71 min (9 1), H NR (400MHz, S22EE-d) & 7.89 (d, J=8.0 Hz, 2H),
7.18 (d, J=8.0 Hz, 2H), 5.28 (d, J=5.0 Hz, 1H), 4.76 (s, 1H), 4.64 (s, 1H), 3.10 - 3.00 (m, 1H), 2.38

- 2.28 (m, 1), 2.24 (d, J~12.0 Hz, 1H), 2.12 (dd, J=17.1, 6.3 Hz, 1H), 2.07 - 1.95 (m, 2H), 1.80 -
1.07 (m, 25H), 1.72 (s, 3H), 1.60 (s, 9H), 1.05 (s, 3H), 1.02 (s, 3H), 0.99 (s, 3H), 0.93 (s, 6H).

GA 4: DNF (2 ml) 2 H0 (1 nl) 9 @A 3o=2HEHe AAE (14 mg, 0.02 mmol)2] AEHo] & (48
mg, 0.08 mmol)< H7}eqlvh. ¥k EFES A2olA " wuksigltt. whg E3ES XFstd FF3r).
AFES HL0E AFEL, IHES oA o L, HOE Hlﬂ sk,  ZlFstel HARAIA 2
((1R,3aS,5aR,5bR, 7aR, 11a$S, 11bR, 13aR, 13bR)-9-(4-(3AF-F-F A 7t 21 d ) 5 d )-5a,5b, 8,8, 11la-HEPH B -1-(Z
23-1-9-2-9)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13, 13a, 13b-= E} t| 7} 8} o] = 2 -1H-A}o| Z 2 A E} [ a]
A A-3a-Y)-2-F Ao A EAS R WAAES AFsoed, Frhe AAl flol o Al

AHEEFTE. NS: m/e 643.6 (WD), 2.71 min (1 4).

4-((1R,3aR,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a-((E)-2-7} 2 & H] d )-5a,5b, 8,8, 11la-HE}H & -1-(ZEZ Z -
1-91-2-9)-2,3,3a,4,5,5a,5h,6,7,7a,8,11,11a,11b,12,13,13a, 13b-2 E} v 7} 5l o] E 2-1H-Alo| S 2 A EFa] A 2] Al
-9-d)HlxAke] A=

wWekE (5 mb)Z Y4t (4 mb)e EFE F9 3%-4%E 4-((1R,3aR,5aR,5bR,7aR, 11aS, 11bR, 13aR, 13bR)-3a~
((E)-3-oEA|-3-S A X2 I-1-o|d)-523,5b,8,8, 1la-H e & -1- (2 Z-1-<0-2-U)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-2 e}t 7} st o] = 2-1H-Alo| F = EH a] ] Al-9-Y ) Al *

dlo]E (163 mg, 0.244 mmol)Z LiOH (IN, 1.0 mL, 1.0 mmol)E A& stFct. EFES 80T 16417 E4¢F
Ztdatginh. Aeow ¥z Fowke-S wpeke] [Cl (0.5N)Z FIAAT. f7] B oE ofAEolER F&
sttt ZFstel &ulE AASt FY Al ELE AFsta olE BFHE HPLCE AHgste] HAste ¥4 stE

2 WA 35 (85 mg, 60%) F2A A&SFFETE. MS: m/e 585.4 (M+H) 6.02 min ("3H 5). HNIR (400MHz,
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eh&-d) d 7.94 (d, J=8.3 Hz, 2H), 7.32 (d, J=16.1 Hz, 1), 7.24 (d, J=8.5 Hz, 2H), 5.94 (d, J=16.3

Hz, 1H), 5.32 (dd, J=6.1, 1.6 Hz, 1H), 4.79 (d, J=2.0 Hz, 1H), 4.67 - 4.63 (m, 1H), 2.58 (td, J=11.1,
5.1 Hz, 1H), 2.17 (dd, J=17.2, 6.4 Hz, 1H), 1.98 - 1.78 (m, 5H), 1.75 (s, 3H), 1.73 - 1.64 (m, 4H),
1.63 - 1.55 (m, 4H), 1.49 (dd, J=12.5, 3.5 Hz, 5H), 1.40 - 1.28 (m, 3H), 1.22 - 1.11 (m, 2H), 1.09 (s,
3H), 1.09 (s, 3H), 1.05 (s, 3H), 0.98 (s, 3H), 0.97 (s, 3H).

ANl 2

4-((1R,3aR,5aR, 5bR, 7aR, 11a$, 11bR, 13aR, 13bR)-3a~((E)-3-((2- (T & opw] i) o & ) o} ] 2 ) -3-F 4 T & 32 -1 -<ll-
1-%)-5a,5b,8,8, 1la-# b & -1-(Z 2 = -1-91-2-9)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13, 13a, 13b~
SEHE7betol =R -1-Abol F = A EH a] A 2] Al-9-d ) Wl zeqke] Az

ol 2 o AA 2

A 1: ®E 4-((1R,3aR,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a-((E)-3-((2- (] W & o}u| i) o] & ) o} 1] 1= ) -3-%;
X R 32-1-¢1-1-Y)-5a,5b,8,8, 1la-MEpH E-1-(Z & Z-1-¢1-2-¢ )~
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13, 13a, 13b-2-E} d| 7} 8} o] = 2 -1H-A}o| Z 2 FNEH a] T 7] A-9- ) Wl =
o o] E9] Az

CH,Cl, (2 ml) 9] v AA] wWle 4-((1R,3aR,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a~((E)-3-F 2 2-3-& 42 2
Z-1-41-1-¥)-5a,5b,8,8, 1la-A et E-1-(Z 2 Z-1-9-2-U )-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13, 13a, 13b-2E} d| 7} 8} o] = 2 -1H-A}o| Z 2 FNEH a] T 7] A-9- ) Wl =
olo]E (40 mg, 0.061 mmol)e] &of] 2-(tjueolu|x)ofEto]ulw (8 mg, 0.09 mmol), HATU (35 mg, 0.09

mmol), DIPEA (0.05 mL, 0.3 mmol) 2 DMAP (0.4 mg, 0.003 mmol)E H7}etdt). £35S A4 A3 &
QF kst WAl E¥ES 5 & HPLCAl o3 BAlste] A FekE (6 mg, 15%)= 1P ==A AlEst
Stk MS: m/e 669.6 (M+H) , 1.87 min (¥ 3). 1H NMR (400MHz, E2=3xF-d) § 8.23 (br. s, 1H), 7.77
(d, J/=8.0 Hz, 2H), 7.28(d, J=16.0 Hz, 1H), 7.19 (d, J=7.8 Hz, 2H), 5.93 (d, J=16.1 Hz, 1H), 5.27 (d,
J=4.3 Hz, 1H), 4.75 (s, 1H), 4.63 (s, 1H), 3.94 - 3.85 (m, 2H), 3.78 (s, 3H), 3.40 - 3.29 (m, 2H),
2.92 (s, 6H), 2.59 - 2.50(m, 1H), 2.10 (dd, J=16.1, 5.3 Hz, 1H), 1.95 - 0.85 (m, 21H), 1.72 (s, 3H),
1.02 (s, 6H), 0.97 (s, 3H), 0.91 (s, 6H).

oA 20 1,4-Y=4F (1 mL) 2 MeOH (1 mL) ¢ d¥ 4-((1R,3aR,5aR,5bR,7aR, 11aS, 11bR, 13aR, 13bR)-3a-
((B)-3-((2-(drgolu] ) &) obr] ) -3-E A Z 2 Z-1-9l-1-2)-52,5b,8,8, 1la-HEtH E-1-(Z = Z-1-4l-
2-91)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-< B}t 715} o = 2~ 1H-AFo| S 2 A €} a] T 2] A1-9-
)iz olE (6 mg, 0.009 mmol)e] &Holl 1 N NaOH (0.5 mL, 0.500 mmol)S H7}sl9tt. &HE 65Tl Al 2
17F &<t 7FEsdth. vAA £3ES IN HC12E F3A17]a, ggdstd s538ta, RES CHCl, (5 mL)<t
HO (5 mL) Aol ATt #7152 H0 (5 mL)E AA 3L, Na,S0, AollA AZRA7|a, o3sta 7htslol
FHEAAT. "G4 EFES wFE HPLC 93l AAste] AAEE (4.3 mg, 73S LPF=EA ATl
1.77 min (39 3). 'H NMR (400MHz, #W1€-&-d) & 7.77 (d, J=8.5 Hz, 2H), 7.30 (d,

~

MS: m/e 655.7 (M+H)
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J=16.1 Hz, 1H), 7.23 (d, J=8.3 Hz, 2H), 5.91 (d, J=16.1 Hz, 1H), 5.29 (dd, J=6.1, 1.6 Hz, 1H), 4.76
(d, J=2.0 Hz, 1), 4.62 (s, 1H), 3.75 (t, J=5.8 Hz, 2H), 3.37 (t, J=5.8 Hz, 2H), 2.98 (s, 6H), 2.54
(td, J=11.0, 5.3 Hz, 1H), 2.14 (dd, J=17.2, 6.4 Hz, 1H), 1.96 - 0.88 (m, 21H), 1.72 (s, 3H), 1.06 (s,
3H), 1.05 (s, 3H), 1.02 (s, 3H), 0.94 (s, 3H), 0.93 (s, 3H).

AAlel 3

4-((1R,3aR,5aR, 5bR, 7aR, 11a$, 11bR, 13aR, 13bR)-3a-((E)-3-(1,1-T| S A R E] @ B2 F 2] 4 )-3-5 A 2 32 -1 -
1-%)-5a,5b,8,8, 1la-#Ep & -1-(Z 2 = -1-91-2-9)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13, 13a, 13b~
SEHE7betol =R -1-Abol F R A EH a] 2] Al-9-d )l etk o] Az

HN ép :jé AL
HATU, DMAP

DIPEA, CH,Cl,

NaOH
1,4-CISA
B
MeOH
H,0
65 °C

Sl 2

oA 1: wlE 4-((1R,3aR,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a-((E)-3-(1,1-TJ S A E] © B 2 Z 7] - )-3-2 4
2 E-1-9l-1-9)-5a,5b,8,8, 1la-HA et E-1-(ZE2Z-1-4d-2-Y )~
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13, 13a, 13b-=E}d| 7} sl o] = 2 -1H-Ato] 2 3 EH a] =
ool E9] Ax

)
rﬁ'ﬂ
i
e
=
BN

HEERA EHORZEY 1 1-USAEE ARESEY, ZA SRE (2¥EE, 129 FE)S 4
((1R,3aR,5aR,5bR, 7aR, 11a$S, 11bR, 13aR, 13bR)-3a-((E)-3-((2- (Y H| & o}n| =)o & ) o} ] 4= ) -3-S A T 2 -1l -
1-9)-5a,5b,8,8,1la-HAEpH E-1-(Z 2 =-1-41-2-9)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-
Setdl7beto] ER-1H-Ato] S 2 EHal A2 Al-0-d)lAte] AxE S8 w10 71EE Aol wet A 2
ZHE Az NS mle 716.6 OHH)', 2.42 min (8 3). H NIR (400MHz, Z2EZ¥E2-d) § 7.33 (d,
J=8.3 Hz, 2H), 7.29 (d, J=16.0 Hz, 1H), 7.22 (d, J=8.3 Hz, 2H), 5.93 (d, J=16.3 Hz, 1H), 5.29 (dd,
J=6.1, 1.6 Hz, 1H), 4.75 (d, J=2.0 Hz, 1H), 4.63 (s, 1H), 4.25 - 4.03 (m, J=17.6 Hz, 4H), 3.78 (s,
3H), 3.21 - 2.99 (m, J=16.3 Hz, 4H), 2.55 (dt, J=11.0, 5.5 Hz, 1H), 2.11 (dd, J=17.1, 6.3 Hz, 1H),
1.95 - 0.86 (m, 21H), 1.71 (s, 3H), 1.02 (s, 6H), 0.97 (s, 3H), 0.93 (s, 6H).

@A 20 B4 FgE (L¥EE, 31% F9)S 4-((1R,3aR,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a-((E)-3-((2-(¢]
wgolr] ) &) ojr] = )-3-2 AT 2 Z-1-2-1-Y)-5a,5b,8,8, 11la-AEpH| & -1-(Z 2 Z-1-90-2-Y ) -
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13, 13a, 13b-=-E}d| 7} 8l o] =2 -1H-Alo]| F 2 S E}Ha] A 2] Al-9-L )l =
Aol A2 e @A 20 712w Aapel web Ax%. NS m/e 702.6 (D, 2.12 min (3% 3). 'H NMR
(400MHz, ™l&+e-d,) & 7.91 (d, J=8.3 Hz, 2H), 7.29 (d, J=16.1 Hz, 1H), 7.21 (d, J=8.5 Hz, 2H), 5.91

(d, /<16.3 Hz, 1H), 5.29 (dd, J=6.1, 1.9 Hz, 1H), 4.76 (d, J=1.8 Hz, 1H), 4.62 (s, 1H), 4.23 - 3.88
(m, 2H), 3.30 - 3.15 (m, 6H), 2.55 (dt, J=10.9, 5.6 Hz, 1H), 2.15 (dd, J=17.2, 6.4 Hz, 1H), 1.96 -
0.84 (m, 21H). 1.73 (s, 3H), 1.06 (s, 3H), 1.06 (s, 3H), 1.02 (s, 3H), 0.95 (s, 3H), 0.94 (s, 3H).

Ao 4

4-((1R,3aR,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a-((E)-3-((3-(1,1-UZ A RE| @ R 2 Z 7] =) T 2 o} 4= ) -
3-2 AT R E-1-9-1-Y)-5a,5b,8,8, 1la- A P -1-(Z 2 Z-1-20-2-Y )-
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2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13, 13a, 13b-=-E}d| 7} 8l o] =2 -1H-Alo]| F 2 S E}Ha] A 2] Al-9-L )Wl =

i I B

HzN/\/\ N /\ o 4//,,
K/s\\’ 1

o
cl HATU, DMAP
DIPEA, CH,Cl,

Sl

NaOH
14-Cl28_
MeOH
H,0
65 °C

2

o 2AI0l 4

A 1: =" 4-((IR,3aR,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a—((E)-3-((3-(1, -0 SA| LE| Q R 2 Z 2] =) T 7
D)ol )-3- AT T-1-9d-1-Y)-5a,5b,8,8, 1la-H et E-1-(Z 2 Z-1-<-2- )-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-S E}t| 7} 5l o] = 2~ 1H-Ato] S 2 #EH a] A 2] Al-9-A ) Wl =
o olES] Az

WEERA 4-(3-oM X2 EHQREZEY 1, 1-USA=E AREst], B4 S3E (F8E, 120 58)S 4-
((1R,3aR,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a-((E)-3-((2- (¥ Eo}n] ) o &) o} 1] 1) -3-L A L 2 -1l -
1-¢)-5a,5b,8,8, 1la-AE| & -1-(Z R Z-1-41-2-9)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-
SetdZlslo| E2-1H-AFo] S 2 9lEH al 2] A-9-L) ko] ARE Y8 ©Al 10 71ed Ao wa 34 2
ZHE 2239tk NS m/e 773.5 (HH)', 1.94 min (3% 3). 'H MR (400MHz, ZE2ZEE2-d) § 7.72 (d,
J=8.3 Hz, 2H), 7.29 (d, J=16.0 Hz, 1H), 7.22 (d, J=8.0 Hz, 2H), 5.93 (d, J=16.1 Hz, 1H), 5.28 (d,
J=5.3 Hz, 1), 4.75 (s, 1), 4.63 (s, 1H), 3.78 (s, 3H), 3.73 - 3.65 (m, 4H), 3.63 - 3.55 (m, 2H),
3.53 - 3.47 (m, 4H), 3.25 (t, J=6.4 Hz, 2H), 2.54 (td, J=10.9, 5.0 Hz, 1H), 2.21 - 2.11 (m, 2H), 2.11
(dd, J=17.6, 6.5 Hz, 1H), 1.95 - 0.85 (m, 21H), 1.71 (s, 3H), 1.02 (s, 6H), 0.97 (s, 3H), 0.92 (s,
6H) .

A 20 BA 3FgE (LFHE, 63%)S 4-((1R,3aR,5aR,5bR,7aR, 11aS, 11bR, 13aR, 13bR)-3a-((E)-3-((2-(T) W&
ofu] ) e) o] e )-3-S AT 2 Z-1-d-1-Y)-5a,5b,8,8, 11la-HAEp e -1-(Z2 Z-1-¢1-2-Y )-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-<-E} v 7} 5} o) E 2 -1H-A} o] S = A€} [a] Z 8] A1-9-Q ) I =

1

el Az g8l 9 2004 7% Aol wel Azs. NS m/e 759.7 (D', 1.82 min (¥ 3). H
NMR (400MHz, ®W®r&-d,) & 7.75 (d, J=8.3 Hz, 2H), 7.30 (d, J=16.1 Hz, 1H), 7.22 (d, J=8.5 Hz, 2H),
5.91 (d, J=16.1 Hz, 1H), 5.28 (dd, J=6.1, 1.6 Hz, 1H), 4.76 (d, J=1.5 Hz, 1H), 4.62 (s, 1H), 3.65 -
3.60 (m, 4H), 3.50 (t, J=6.5 Hz, 2H), 3.46 - 3.42 (m, 4H), 3.16 (t, J=7.3 Hz, 2H), 2.54 (td, J=11.0,
5.1 Hz, 1H), 2.14 (dd, J=17.2, 6.4 Hz, 1), 2.01 (quin, J=6.8 Hz, 2H), 1.96 - 0.87 (m, 21H), 1.72 (s,
3H), 1.06 (s, 3H), 1.05 (s, 3H), 1.02 (s, 3H), 0.94 (s, 3H), 0.93 (s, 3H).

AAlel 5

4-((1R,3aR,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a-((E)-3-(H| EA] (W &l ) o}n] = )-3-2 AT 2 T -1-2l-1- )-
5a,5b,8,8,11a-AEtH el -1-(Z 2 Z-1-91-2-2)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b—<-E}H)
FFeto| =2 -1H-Ato| E 2 e a] A 2] Al-9-A ) w2 A4ke] A=
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OH HATU, DIPEA
CH,Cly, RT

Sl

CH,Cl,

2

ALAI00 8
A 10 3-8 4-((1R,3aR,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a-((E)-3- (W] ZA] (W& ) o} 1] 1 ) -3-& A E 2
Z-1-41-1-¥)-5a,5b,8,8, 1la-A et E-1-(Z 2 Z-1-9-2-U )-

BN

2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-2 B}t 7} 8l o) =2 -1H-Ato]| F = HEH a] A 2] A-9-Y ) ¥l
oo E 9] AF

CHLCl, (2 mL) 9 (E)-3-((1R,3aR,5aR,5bR,7aR, 11aS, 11bR, 13aR, 13bR)-9-(4-( 3z}-R-EA 7} 2R Y ) F|d ) -
5a,5b,8,8, 1la-H e & -1-(Z 252 -1-9-2-9)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13, 13a, 13b-<-E} ¢
Fhsto]| = Z-1l-Ato] 2 MEHa] A& Al-3a-) ok AL (100 mg, 0.16 mmol) B N,0-t]wEato]==dolnl tol
c2FFgo]l= (18 mg, 0.18 mmol)e &Me] DIPEA (0.14 mL, 0.78 mmol) ©]oJA], HATU (89 mg, 0.23 mmol)Z
A7Vt &84S AoA 1A &9 wHksI Y, whg E3MES Aedstel sFAIFT. vAA ERES &
Y4 FAERvEHI & FAste] EA 3EE (101 mg, 95%)S LFEEZA AT MS: m/e 684.6
O’ 3.12 min (9 3). 'H NMR (400MHz, Z22¥2-d) & 7.89 (d, J=8.3 Hz, 2H), 7.31 (d, J=17.3 Hz,
1H), 7.17 (d, J=8.5 Hz, 2H), 6.50 (d, J=17.1 Hz, 1H), 5.28 (dd, J=6.1, 1.6 Hz, 1H), 4.74 (d, J=1.3 Hz,
1H), 4.62 (s, 1H), 3.73 (s, 3H), 3.29 (s, 3H), 2.60 (td, J=11.1, 4.9 Hz, 1H), 2.10 (dd, J=17.1, 6.3
Hz, 1H), 1.98 - 0.86 (m, 21H), 1.72 (s, 8H), 1.56 (s, 9H), 1.02 (s, 6H), 0.97 (s, 3H), 0.92 (s, 6H).

9A 20 CHCl, (2 mL) £ 3%-%d 4-((IR,3aR,5aR,5bR,7aR, 11aS, 11bR, 13aR, 13bR)-3a-((E)-3-(H = A] (=]
g)opr] e )-3-& a2 x-1-¢1-1-9)-5a,5b,8,8, 1la-HEbH & -1-(Z 2 2 -1-4l-2-¢Y )-

oo]E (20 mg, 0.03 mmol)e] el TFA (0.5 nL)E H7Iekicl. A=A ﬁ@i; M2 1*1 A7 &
o, wks ESES godstl wEAAY. wAA ERES EFHE HPLCAl s A
((1R,3aR,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a~((E)-3-(F A (W& ) o} 1] =) -3~ A X 2 E-1-¢1-1- )~
5a,5b,8,8, 1la-AMEP & -1-(Z 2 Z-1-2-2-9)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13, 13a, 13b-<E} ¢
Flsto| ez -1H-Ato] ZF 2 e al A AM-9-) A2 (12 mg, 64%)S RBFE2ZA AT MS: m/e 628.5

(M+H)+, 2.20 min ("X 3). I NR (400MHz, WE-&-d) & 7.91 (d, J=8.3 Hz, 2H), 7.27 (d, J=16.1 Hz,

1), 7.21 (d, J=8.5 Hz, 2H), 6.56 (d, J=16.1 Hz, 1H), 5.29 (dd, J=6.3, 1.8 Hz, 1H), 4.75 (d, J=2.0 Hz,
1), 4.62 (s, 1H), 3.75 (s, 3H), 3.27 (s, 3H), 2.58 (td, J=10.9, 5.6 Hz, 1H), 2.15 (dd, J=17.3, 6.5
Hz, 1H), 1.99 - 0.88 (m, 21H), 1.73 (s, 3H), 1.07 (s, 3H), 1.05 (s, 3H), 1.02 (s, 3H), 0.95 (s, 3H),
0.94 (s, 3H).

A A 6

4-((1R,3aR,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a-((E)-3—-(1, - S A EE e R 2 Z ¢ ) T Z T -1-9fl-1-Y )-
5a,5b,8,8,1la- e & -1-(Z = Z-1-¢1-2-9)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-<-E} H]
7hetol =2 -1-Atol 2 =l EtHa] 2 2] Al-9-d )Wl zqke] Az
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?4,, ,IO
3 (\sto
N
Ssicsi”
| |
—_—
2 H,PtClg6H,0
o s=o
>r ] SoA 3 50°C
£

TFA
CH,Cl,

2

2LAI01 6

A

A 10 3%-F€ 4-((1R,3aR,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a-((E)-3-(1, -t S A L ¢ R E &g ) T 7
-1-¢1-1-%)-5a,5b, 8,8, 1la-HEH E-1-(Z 2 Z-1-91-2-Y )~
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-<2 E} | 7}8l o] = 2 -1H-A}o] S 2 A EHa] T =] A-9-Y ) Wl %
ool E9] AZx

E2d (1 nl) 9 3x-5€ 4-((1R,3aR,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a-((E)-3-(1, I-T| S A EE L R &
EY)-3-FAZ R 2-1-¢1-1-Y)-5a,5b,8,8, 1la- e E-1-(Z 2 Z-1-¢1-2-¢ )~
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13, 13a, 13b-<E} ]| 7} 8} o] = 2~ 1H-A}o] S 2 €} [a] T ] A1-9- ) Wl =
olo]E (15 mg, 0.020 mmol)2] €qo 1,1,3,3-HEZHHE]AZAE (0.02 mL, 0.1 mmol) ¥ S22 ZELE
(THF % 0.04 M) (0.05 mL, 0.002 mmol)& H7}3Iith. AdE 42 &N 50CANA 2427t &

WS 2358 ot 5SS 94 (10 nL) 2 AlF kL, NaS0, AollA AFA7|a, of5sta AFsdd 53
o] Z71el AAl 9lo] WAl AHES ATEAL. NSt m/e 744.6 OHD, 2.30 min (1Y 3).

A 20 CHCly (2 mL) Z9 WA 125E9 v A 3738 4-((1R,3aR,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)~
3a-((E)-3-(1,1-tSA RE| e R EZ ) LR Z-1-91-1-Y)-5a,5b, 8,8, 11a- e} & -1-(Z 2 Z-1-q1-2-% )~
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-Z E}d]| 7} 6} o] = 2-1H-Alo] 2 A EHa] A 2] Al-9-L) Wil =
oe]E (14 mg, 0.02 mmol)®] &<el TFA (0.3 mL)E H7Fsh3lth. AAE A& H2oA 2413 5t awkshsl
o, Wk EFRES AFE wFEd. wAA EFES BFHE HPLCA o8 AAste]  4-
((1R,3aR,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a-((E)-3-(1, - SA RH R EF | w) T 2 X -1-¢1-1-¢ )~
5a,5b,8,8,11a-dEld|€-1-(Z 2 Z-1-91-2-9)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12, 13, 13a, 13b-<-E} 0
Fhstol E2-1H-Ao)| EF 2 e al A2 A-9-) M =2E (2 mg, 130)S LFHEZA AT MS: m/e 688.5

(M+H)+, 1.83 min ("W 3). MR (400MHz, wl&+&-d,) & 7.91 (d, J=8.3 Hz, 2H), 7.21 (d, J=8.3 Hz,

2H), 6.36 (d, J=15.8 Hz, 1H), 5.73 - 5.65 (m, 1H), 5.29 (dd, J=6.0, 1.5 Hz, 1H), 4.74 (d, J=2.0 Hz,
1), 4.62 (s, 1), 3.86 (d, J=7.0 Hz, 2H), 3.70 - 3.63 (m, 4H), 3.50 - 3.45 (m, 4H), 2.54 (td, J=11.2,
5.0 Hz, 1H), 2.15 (dd, J/=17.2, 6.4 Hz, 1H), 1.97 - 0.85 (m, 21H), 1.72 (s, 3H), 1.08 (s, 3H), 1.06 (s,
3H), 1.03 (s, 3H), 0.96 (s, 3H), 0.94 (s, 3H).

A 7

4-((1R,3aR,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a~(3-(1, I-H FA| RE]| L R 2 & | = )-3-F A X 2T )~
5a,5b,8,8, 1la-HEPH E-1-(Z 22 -1-91-2-9)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13, 13a, 13b-=E} |
7halo] = 2-1H-Ao] 2 2 M ek a] T 2] -0~ e ite] A%
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H.OH
==4g r/”\ o Ssitsi” =:4é
v N H,PtCls6H,0 v

=
sz

70°C
01

>r0 Z2HAl 3 o
] o1

NaOH
EEN

MeOH
H,0

Sz

o] AAIGN 7

v

A 1t 3x-%8 4-((1R,3aR,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a—-(3-(1, 1I-T) S A RE] @ B 2 Z 2] - )-3-2 4
2 23)-5a,5b,8,8, 1la- e -1~ (ZZ2Z-1-41-2-% ) -
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13, 13a, 13b-=E}d| 7} sl o] = &2 -1H-Ato] 2 3 EH a] =
ool E9] AZx

o
rﬁ_"
i
e
=
BN

I

Fd (5 mL) =9 359 4-((IR,3aR,5aR,5bR,7aR, 11aS, 11bR, 13aR, 13bR)-3a—((E)-3-(1,1-E| S A LE| o R &
)-3-& 4z Ix-1-9-1-9U)-52,5b,8,8, lla-AEHHE-1-(ZT 2 Z-1-4-2-Y)-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-=E}d| 7} 6l o] = 2-1H-Alo] S 2 HEH a ] T 2] Al-9-A ) A =

1E (50 mg, 0.066 mmol)e] €] 1,1,3,3-HEg &) A =4E (0.058 mL, 0.330 mmol) o]ojx SFz=2Z
g2k (THF 22 0.04 M) (0.082 nL, 3.30 pmol)E H7Fsict. AAdE 24 S48 70T 2443 5
skt WhS E3ES ofnbslal oBES 95 (10 nl)E AFHSEFL, Na,S0, AellA Axstar, ofatsta
atoll FFAIZTH WABA EdES 4] A=ntEIHI o] HAlste] xA SeE (41 mg, 82%)& ALFE
24 AZSFAT. NS m/e 760.7 (M, 2.88 min (I 1). H NMR (400MHz, SEEXEE-d) § 7.89 (d,
J=8.3 Hz, 20), 7.18 (d, J=8.3 Hz, 2H), 5.28 (dd, J=6.1, 1.6 Hz, 1H), 4.72 (d, J=2.0 Hz, 1H), 4.61 (s,
M), 4.17 - 4.09 (m, 2H), 4.03 - 3.96 (m, 2H), 3.10 - 3.05 (m, 4H), 2.50 (td, J=11.0, 5.6 Hz, 1H),
2.37 - 2.17 (m, 2H), 2.11 (dd, J=17.2, 6.4 Hz, 1H), 1.70 (s, 3H), 1.96 - 0.86 (m, 23H), 1.60 (s, 9H),
1.10 (s, 3H), 1.01 (s, 3H), 0.99 (s, 3H), 0.93 (s, 3H), 0.92 (s, 3H).

[e]

il

o Rl T

A 20 Y54E (1 nl) 2 MeOH (0.5 mL) F¢] 3%-5F¥ 4-((1R,3aR,5aR,5bR,7aR, 11aS, 11bR, 13aR, 13bR)-3a- (3~
(1,1-U S A EE QR EZE v )-3-S AX 2 F)-53,5b,8,8, lla-Het P -1-(Z 2 Z-1-d-2-Y )-

50CelA 2442 B¢k wwkegitk. wAA =FES FFHE& HPLCl o AAEte] 4-
((IR,3aR,5aR,5bR, 7aR, 11a$S, 11bR, 13aR, 13bR)-3a~(3-(1, I-U S A RE L R 2 Z 8] ) -3-F 2 X2 )~

5a,5b,8,8, 1la-AEP & -1- (T2 Z-1-2-2-9)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13, 13a, 13b-<E} ¢
Flsto| =2 -11-Ato] S 2 e a]l A A-9-) A (7 mg, 49%9)S DHEZA AFsAct. NS: m/e 704.5
(D', 1.88 min (B9 1). H NIR (400MHz, ZEZES-d) § 8.00 (d, J=8.3 Hz, 2H), 7.24 (d, J=8.3 Hz,
2H), 5.31 (d, J=4.5 Hz, 1H), 4.72 (d, J=2.0 Hz, 1H), 4.61 (s, 1H), 4.19 - 4.10 (m, 2H), 4.04 - 3.98
(m, 2H), 3.12 - 3.06 (m, 4H), 2.50 (td, J=11.1, 5.9 Hz, 1H), 2.39 - 2.19 (m, 2H), 2.12 (dd, J=17.3,
6.3 Hz, 1H), 1.96 - 0.89 (m, 23H), 1.70 (s, 3H), 1.10 (s, 3H), 1.02 (s, 3H), 0.99 (s, 3H), 0.95 (s,
3H), 0.94 (s, 3H).

A Ao 8
4-((1R,3aS,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a-(2-((3-(1, I-E| S A LB @ R 2 Z 2] =) L 2 F ) o} 1| 1= ) -2-2
Zo}Alel)-5a,5b,8,8, 1la-AEMH E-1-(Z 2> -1-¢l-2-Y )~
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2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13, 13a, 13b-=-E}d| 7} 8l o] =2 -1H-Alo]| F 2 S E}Ha] A 2] Al-9-L )Wl =
Ak Az

sz/\/\N’\

sﬁo
OH " HATU, DMAP o 5/\/\"‘/\ .
DIPEA, CHCl 2
2Ck N
)
Sl

%
NaOH NN
C| S A-MeOH H ()S,o
Ho,O N
80°C o
A2 Ho

2LAI00 8

A 10 3x-5FE 4-((1R,3aS,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a-(2-((3-(1, 1-U S A RE ¢ R EZ g ) T 7
Aol e)-2-2 2ok " )-5a,5b, 8,8, 11a-H e &l -1-(Z &2 3Z-1-<0-2-% ) -
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-2 E} | 7}8l o] = 2 -1H-A}o] S 2 A EHa] T =] A-9-Y ) Wl %
ool E9] Ax

CHLl, (2 mL) 9 2-((1R,3aS,5aR,5bR,7aR, 11aS, 11bR, 13aR, 13bR) -9~ (4-(3X}-F-EA| 7t 2 K. ) | d ) -

5a,5b,8,8,1la-HElWE-1-(Z 2 Z-1-20-2-9)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-3 €} H

Zhetol Z2-1H-Ate] S 2 EHa] A 2] Al-8a-L)-2-F ok EAL (S04 4) (13 mg, 0.02 mmol) B 4-(3-ofv]i=
Z2IELEEZEA 1,1-4ZAI= (8 mg, 0.04 mmol)e] &<fo] DIPEA (0.02 mL, 0.1 mmol) ©]ojA, HATU (12
mg, 0.03 mmol)Z H7FslQtt. A4 fAS AL 29 Fo welPrl. LC/MSE ~50% 3o s whso] g
HA FdeS BHAFATY. F7He 4-G-opr X2 Id)EeREEd 1,1-tSAI= (16 mg, 0.08 mmol), HATU

(24 mg, 0.06 mmol) = DMAP (3 mg, 0.025 mmol)E H7}sldith. EFES ALoA 29 HoF wwksigt). -3
:Q:UL%E CHzclz (5 mL)E -/]}5}0}'_1—1, HZO (5 mL) ‘:U Oﬂ_/l\‘ (5 mL)E Aﬂié‘}'_ﬂ, Nags(h o ]/‘1 Z‘l}_/\] ]_L., 0:144‘?_5}'

a gtetel FHAA A Sg=S 1¥= (16 mg)EA Algstar ofs F7ke AA glo] v Aol Apg-st

b, MS: m/e 817.6 ()’ , 3.46 min (4 1).

x2

@A 20 1,4-H] %4 (2 ml) 2 MeOH (1 ml) T 3*F-5E 4-((1R,3aS,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a-
(2 ((3-(1,1-YSA R R 2 E g ) X 2 g )olu] 4 )-2-8- 50} 4|8l )-5a,5b, 8,8, 11a-HEH &l -1-(Z 2 X -1-¢ll-
2-94)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b—= B}t 7} 3} o) = 2~ 1H-A}o] E 2 HE}H a] T 2] A-9-
Ad)slzoolE (16 mg, 0.02 mmol)E et T 19 mAAES fMo] 1 N NaOH (1 L) E H7Fslith. &
FdES 80TolA  8Axr Bob  wRksgith. wAA  EIES EFHE  WPLCl 8 AAsY 4
((1R,3aS,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a-(2-((3-(1, I-U SA| L E| L R 2 Z | %) Z 2 ) o} 1| 1 ) -2-& 4
o}l4")-5a,5b,8,8, 1la-HEPE-1-(Z 2 Z-1-401-2-< )~
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-S E}t| 7} 5l o] = 2~ 1-Ato] S 2 #EH a] A 2] Al-9-A ) Wl =
A (6 mg, 38% 8)S nFEZA AT NS m/e 761.5 QHH), 2.91 min (T 1). H NNR (400MHz, ¥

ee-d,) d 7.92 (d, J=8.5 Hz, 2H), 7.22 (d, J=8.3 Hz, 2H), 5.30 (dd, J=6.0, 1.8 Hz, 1H), 4.72 (d,
J=2.0 Hz, 1H), 4.61 (s, 1H), 3.65 - 3.58 (m, 4H), 3.47 - 3.41 (m, 4H), 3.15 - 3.08 (m, 2H), 2.94 (td,
J=10.9, 4.8 Hz, 1), 2.81 (dt, J=13.6, 2.9 Hz, 1H), 2.48 - 2.35 (m, 2H), 2.16 (dd, J=17.2, 6.4 Hz,
1H), 1.99 - 1.89 (m, 2H), 1.83 - 0.88 (m, 20H), 1.71 (s, 3H), 1.05 (s, 3H), 1.03 (s, 3H), 1.00 (s,
3H), 0.96 (s, 3H), 0.94 (s, 3H).

Ao 9

4-((1R,3aS,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a-(2-((2-(1, 1-T] S A S E] @ B2 Z 2] ) o & ) o} 1] 1 ) -2-2- &
oFAIE)-5a.5b.8.8, 11a- A Epo & -1-(Z & 3 -1-9]-2-¢1 )-
2.,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13, 13a, 13b-$ B} v| 7} 8l o] = & -1H-ALo| Z Z e} a] T8 41-9-2 ) ull =
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akel Az

OH  HATU, DMAP
DIPEA, CH,Cl,

=y b

NaOH
C=4-MeOH
H,0
75°C

&2
o} R )

oA 1 354
4-((1R,3aS,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a-(2-((2-(1, 1-T] S A LE| Q R 2 Z g ) o & Yo} 1| 1) -2-8 4
o}x€l)-5a,5b,8,8, 1la~FEP & -1-(Z 2 Z-1-¢1-2-% )~

2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-<2 E} ) 7}8l o] = 2 -1H-A}o] S 2 A EHa] T =] A-9-Y ) Wl %
oo]EL] Az

DM (2 ml)  F¢  2-((IR,3aS,5aR,5bR,7aR, 11aS, 11bR, 13aR, 13bR)-9-(4-(SAF-R-EAFtE2 R Y ) | d ) -
5a,5b,8,8, 1la-HEFA & -1-(Z 2 2-1-<1-2-2)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13, 13a, 13b-=-E} €]

Ftete] =2 -1H-Atol E Z e a] 2] Al-3a-Y)-2-S 2ot EAL (F7HA 4) (28 mg, 0.044 mmol), 4-(2-o}m]izo]
HEer=Ed 1,1-tSA= (16 mg, 0.087 mmol) Z DMAP (3 mg, 0.025 mmol)2] -&<Ho DIPEA (0.08 L,
0.5 mmol) ©]oJA, HATU (25 mg, 0.07 mmol)E X7Fstct. A 89S A&oA 18AI7F &<t wuksolet. b
S EFES CHCl, (5 mbE 3AMea, 0 (5 ml) olojd, A4 (5 ml)E A3k, NaS0, AolA

Azstola, oteta Ak EEate]l n QA YNBSS nHEEA ATHATH NSt mle 803.6 (D', 3.65

@A 20 1,4-H%A4 (2 ml) B MeOH (1 ml) ¢ 352 4-((1R,3aS,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a-
(2-((2-(1,1-YFA ZE| LB 2 &2 ) o & ) o} 2 )-2-2- 4o} M| ' )-5a,5b, 8,8, 1la-HEfH & -1-(Z 2 X -1-¢l-2-
1)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-S e} t) 7}8l o = 2-1H-Ato] S 2 M EH a] A 2] A-9-Y)
Wl ool E (35 mg, 0.044 mmol)e] &o] IN NaOH (1 mL)E H7}etch. EFES 75ColA 4A17F =< wwt
stttk mMAA EFES 318 HPLCAl 3] AAste] 4-((1R,3aS,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a-(2-
(2-(1,1-Y9SA e L. B2 &2 ) ol d ) opr] ) -2-& 4ol A ® )-ba, 5b, 8,8, 1la-HEM E-1-(Z 2 Z-1-¢1-2-% ) -
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13, 13a, 13b-S E}t| 7} 5l o] = 2~ 1H-Ato] S 2 3 EH a] A 2 Al-9-A ) Wl =
A (5 mg, 156 £8)S nPERA AFHAT. NSt nle 747.5 D', 2.99 min (3 1), T MR (400MHz,
e-8-d,) d 7.92 (d, J=8.5 Hz, 2H), 7.22 (d, J=8.3 Hz, 2H), 5.30 (dd, J=6.1, 1.4 Hz, 1H), 4.72 (d,

J=1.8 Hz, 1), 4.61 (s, 1H), 3.52 - 3.40 (m, 2H), 3.37 -3.32 (m, 2H), 3.26 - 3.20 (m, 4H), 2.99 - 2.91
(m, 3H), 2.82 (dt, J=13.7, 2.7 Hz, 1H), 2.46 - 2.36 (m, 2H), 2.19 - 2.11 (m, 1H), 1.81 - 0.84 (m,
20H), 1.71 (s, 3H), 1.05 (s, 3H), 1.03 (s, 3H), 1.00 (s, 3H), 0.95 (s, 3H), 0.94 (s, 3H).

AAld 10

4-((1R,3aR,5aR, 5bR, 7aR, 11a$, 11bR, 13aR, 13bR)-3a~(2-(1, 1-U) S A R E] @ R = Z 8] &) o & )-5a,5b, 8,8, 11a-H E}
Hg-1-(Z 22 -1-¢1-2-9)-2,3,3a,4,5,5a2,5b,6,7,7a,8,11,11a,11b, 12,13, 13a, 13b-S E} | 7}8} 0] = 2~ 1H-A} ]
SR AEHal F2A-9-Y) k] A%
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DPPA, EtzN
—_—

2

NaBH(OAc);

S5

OH 2L AL01 10

A 1. (E)-3-((1R,3aR,5aR,5bR,7aR, 11aS, 11bR, 13aR, 13bR)-9-(4-( 3Z}-F-EA| 7} 21 J)Hd )-5a,5b,8,8,11a-3
e g-1-(Z 2 Z-1-91-2-9)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12, 13, 13a, 13b-=-E} vl 7} 6} o] = 2 -1H-A}
ol ZF & E alAg A-3a-d) oA LAY A%

A4 4-((1R,3aR,5aR,5bR, 7aR, 11a$S, 11bR, 13aR, 13bR)-3a~((E) -3~ HA|-3-5 A X & -] )~
5a,5b,8,8,1la-HEtW E-1-(Z = Z-1-<0-2-9)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13, 13a, 13b-5-E}H|

F}elol = B -1H-Ato] ZF 2 HEH a] A 2] A-9-L )l 2 o] E (300 mg, 0.448 mmol)E ©]=24F (2 mL)o] &a|A]7]aL &
F Stol=FAto|= (IN, 2 mb)E A7Fekaivh. AAE &HE 2443 B¢ wwteivt. E3ES& HCl (NS A
7hato] ~pl 42 AHSAIATE. 3AES JAIetd AAstL ARES (CLE FE33. f715S &F A1
Oo|E AollA HxA7IaL o FErt. =S ARG, vZA DS, oY ofAMH  E/AAL (2-8%)

T A=z
HA ARGSEaL oo A MeOH/CH.Cl, (1-3%)& AHES Aul7t A ARvtEg v ¢

i)

:ol:v
ol
2
ofr
s
=1
2
ot
ot
i
o

WAl 33 E (200 mg, 69%) 24 AFsHTE. MS: m/e 585.47 (M—56+H)+, 3.89 min (YH 6). H NMR (400MHz,
SEEXE-d) § 7.94 - 7.80 (m, 2H), 7.43 (d, J=16.1 Hz, 1H), 7.24 - 7.08 (m, 2H), 5.97 (d, J=16.1
Hz, 1H), 5.31 - 5.28 (m, 1H), 4.77 (d, J=1.8 Hz, 1H), 4.65 (s, 1H), 2.56 (td, J=11.0, 5.0 Hz, 1H),
2.18 - 2.08 (m, 1H), 2.01 - 1.87 (m, 2H), 1.86 - 1.76 (m, 2H), 1.74 (s, 3H), 1.72 - 1.64 (m, 4H), 1.61
(s, 9H), 1.58 - 1.38 (m, 5H), 1.36 - 1.21 (m, 6H), 1.20 - 1.07 (m, 2H), 1.04 (s, 6H), 1.00 (s, 3H),
0.94 (s, 6H).

GA 2. 3x-2E 4-((1R,3aR,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a—((E)-3-0} A E=-3-L AT 2 3 -1-ql-1-< )-
5a,5b,8,8,1la-HMEpM & -1- (=2 2 -1-¢1-2-9)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a, 11b,12, 13, 13a, 13b-<E} 1]
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7hsto| E2-1H-Atol E 2 et al A2 Al-9- )l ol o] E 9] A%

0CelA DCM (5mL) ¢ (E)-3-((1R,3aR,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-9-(4-(3ZF-S-EA| 7} 2 1. ) 3 d ) -
5a,5b,8,8, 1la-HMEt & -1-(Z 2 Z-1-20-2-9)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13, 13a, 13b-<E} ¢

Flstol =2 -11-Ato] S 2 HEHa]l 2 A-3a-D) ok T A4 (200 mg, 0.312 mmol)e] &Hell DPPA (0.074 mL, 0.343
mmol) o]oA], Eg]eleolrl (0.065 mL, 0.468 mmol)S H7}eFtt. A BHE 4A3F FoF wkslar, oo A
etatel w53k, MAA EAE, olE ofMEHlE/ A (19-4%) 9 EFE= &A1 A7t A4S AME3t
o] gAlsle], FASTES WA THE (140 mg, 67.3%) =4 AT, NS: m/e 610.48 (M-56+H)", 4.86 min

(3 6). ' NR (400MHz, S =2Z3F-d) § 8.00 - 7.82 (m, 2H), 7.40 (d, J=16.1 Hz, 1H), 7.21 - 7.14
(m, 2H), 5.94 (d, J=16.1 Hz, 1H), 5.29 (dd, J=6.3, 1.8 Hz, 1H), 4.77 (d, J=1.8 Hz, 1H), 4.65 (d, J=1.5
Hz, 1H), 2.53 (d, J=5.0 Hz, 1H), 2.12 (dd, J=17.1, 6.5 Hz, 1H), 2.00 - 1.84 (m, 2H), 1.77 (br. s.,
1), 1.73 (s, 3H), 1.72 - 1.64 (m, 4H), 1.61 (s, 9H), 1.51 - 1.06 (m, 14H), 1.04 - 1.01 (m, 6H), 0.99
(s, 8H), 0.94 (s, 6H).

oA 3. 3x-59 4-((1R,3aS,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a-((E)-2-0] A o}| o] En] ) -
5a,5b,8,8,11a-H e &-1-(Z 2 2 -1-¢1-2-9)-2.3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13, 13a, 13b-<E}d
FFetol = 2-1-Alo] S ZHEH a] 2 Al-9-d) Ml 2 o] E] A%

E29 (10 mL) ¢ 3%-FE 4-((IR,3aR,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a-((E)-3-0}A| \-3-2- A 3T & 5T -
1-oll'd)-5a,5b,8,8, 1la- e D -1-(Z 2 2Z-1-41-2-% ) -
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13, 13a, 13b-S E}t| 7} 5l o] = 2~ 11-Ato] S 2 #EH a] A 2] Al-9-A ) Wl =
oolE (140 mg, 0.21 mmol)e] &M& 80CTE 3AIZF &<t 7F2AI L. &ujE hdstel AlAs I, AR 2
of g o9l A7t AL Abgete] AAlste] mA F3tES WA 1PE (140 mg, ~100%) 24 AT

MS: m/e 670.56 (M+31+H) , 3.98 min (4 6).

A 4. 3x-F"  4-((1R,3aR,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-5a,5b, 8,8, 11a-H e} W & -3a-(2-2 4o & ) -
1-(Z232-1-91-2-9)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13, 13a, 13b-< E} H| 7} 8} o] & 2 - 1H-Al o] Z =2 =
Ela] A2 Al-9-) iz o] EQ] Az

o242k (10 mL) 2 & (10.00 nL) 9] 379 4-((1R,3aS,5aR,5bR,7aR, 11aS, 11bR, 13aR, 13bR)-3a-((E)-2-©]
Ao o] En]d)-52a,5b,8,8, 11a- et g -1-(Z & Z-1-<0-2-Y )-
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-< E}d| 7} 8l o] = 2 -1H-Ato]| 2 2 A E} a] 2] Al-9-
olo]E (160 mg, 0.251 mmol)<] o], PPTIS (31.5 mg, 0.125 mmol)E H7}slitt. A4 NS 4
i oEer wnkskgith.  Avke] FfskE 9 agEo] #EE Q. =
i, 4 FFES CHCL (2 x 10 nL) & FE3. #7155 &

3 wEate] TA| SFES WA UFHE (140 mg, 91%)2A ATt MAA AHES F71e] AA §lo]
S whAllel AF2akth. NS: m/e 613.66 (W+H)', 4.06 min (' 6). H NWR (400MHz, ZEZXE-d) § 9.86
(s, 1H), 8.04 - 7.78 (m, 2H), 7.23 - 7.00 (m, 2H), 5.29 (d, J=4.5 Hz, 1H), 4.73 (d, J=2.0 Hz, 1H),
4.63 - 4.48 (m, 1H), 2.66 - 2.53 (m, 1H), 2.45 - 2.31 (m, 1H), 2.11 (d, J=17.1 Hz, 2H), 2.07 - 1.95
(m, 1H), 1.94 - 1.82 (m, 2H), 1.80 - 1.65 (m, 4H), 1.72 (s, 3H), 1.61 (s, 9H), 1.55 - 1.38 (m, 7H),
1.27 (m, 4H), 1.12 (m, 3H), 1.03 (s, 3H), 1.00 (s, 3H), 1.01 - 0.99 (s, 3H), 0.94 (s, 6H).

gy =
3]

g oA 30
SHE S 7holatel] s3] 2HE AA

= o
131, 2 AFolE el AxA7]a o

~

'rlOb\./

N

A 5. 3%x-%8 4-((IR,3aR,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a—(2-(1, 1-T| S A RE| Q. R EZ g 1) o & )-
5a,5b,8,8, 1la-HEPH & -1-(Z 2 Z-1-41-2-9)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13, 13a, 13b-<E} 6|
FFetol = 2-1-Alo] S ZHEH a] A Al-9-d) M 2 o] EQ] A%

DCE (2 mL) 2| 3%-%¥ 4-((IR,3aR,5aR,5bR,7aR, 11aS, 11bR, 13aR, 13bR)-5a,5b, 8,8, 11a-HEF & -3a-(2-S 4
oel)-1-(Z2Z-1-M-2-9)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13, 13a, 13b-= E} t| 7} 5} o] = 2 -1H-A} 0]
SZAeHal A A-9-d)wlZo o] E (50 mg, 0.082 mmol)e] &Nl ofA|EAL (0.014 mL, 0.245 mmol) Z E] L
2EY 1,1-USAI= (25.4 mg, 0.188 mmol)E H7leklth. £ AFolA EHEA AW 102 F F
Fogolo] k. EFES A2oA 2AIZE B wuksIGlTE. AF ERoMASAIRRZso)|=Ee] = (86 mg,
8 mmol)E F7FskaL, 72A13F EoF AlgejA wntslgitt. A4 EeheS E3hE NalCo; (7 nl)= 348t

OL

oA AxAZATH. AxAE ool ¢

_V_‘,ooﬂ,}'ﬂﬂl
S e

ﬂJU

22ve 3 x 7nh)og FEY. F fF715E F4 NaSo,



[0688]

[0689]

[0690]

[0691]
[0692]

[0693]

[0694]

SISl 10-2017-0092580
af AAstL AdEs tetel sFARG. PAA Ad=E WA Fib/otAEe] = o]l M MeOH/CHL.Ll.=
oA ARz A AY ol AgAlste]l mA siteS WA uP= (50 mg, 83%)=A AT NSt m/e
732.73 OB, 3.01 min O3 6). H NIR (400MHz, FEEFEE-d) & 7.93 - 7.83 (m, 2H), 7.23 - 7.09
(m, 2H), 5.30 - 5.25 (m, 1), 4.71 (d, J=2.0 Hz, 1H), 4.62 - 4.58 (m, 1H), 3.36 - 3.29 (m, 4H), 3.13 -
3.06 (m, 4H), 3.06 - 3.00 (m, 2H), 2.54 - 2.37 (m, 2H), 2.11 (dd, J=17.2, 6.4 Hz, 1H), 2.00 - 1.78 (m,
3H), 1.74 (m, 4H), 1.70 (s, 3H), 1.67 - 1.62 (m, 2H), 1.60 (s, 9H), 1.56 - 1.17 (m, 11H), 1.11 - 1.08
(m, 3H), 1.07 - 1.03 (m, 2H), 1.01 (s, 3H), 0.99 (s, 3H), 0.93 (s, 6H).

@A 6. OSAak (2 L) F9 3%-5¥ 4-((IR,3aR,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a-(2-(1, 1-T] S A = E] &
B2 ZE )l e)-5a,5b,8,8, 1la-HEPH D -1-(Z 2 2 -1-¢1-2-< )~
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13, 13a, 13b-5 Bt g 7} 8F o] = 2-11-ALo] F 2 e} [a] L 2] Al-9-L ) Wl =
olo]E (50 mg, 0.068 mmole)®] &9l NaOH (IN, 0.5 mL, 0.500 mmol)S H7I8tAth. W EFES 5A7 &
k70t ZFEssith. A" e EFHE& HPLC (W Dol ofs AAlske] 4-
((IR,3aR,5aR,5bR, 7aR, 11a$, 11bR, 13aR, 13bR)-3a~(2-(1,1-H] S A EE] §. B 2 Z 2] ) of| & )-5a,5b,8,8, 11a-F E}|
g-1-(Z22-1-9-2-9)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12, 13, 13a, 13b-5 B}t 7} 3} o] = 2-1H-AL o] &

ZAEHa] 2] A-9-) M EAS WA TEE (16.7 mg, 33%) 24 AT, NS: m/e 676.69 (W+H)', 2.73 min
(9 6). 'H MR (400MHz, Z22F=2-4) § 7.93 (d, J=8.0 Hz, 2H). 7.18 (d. J=8.3 Hz, 2H). 5.27 (d,
J=4.5 Hz, 1H), 4.69 (s, 1H), 4.58 (s, 1H), 3.25 (br. s., 8H), 2.69 (br. s., 2H), 2.45 - 2.32 (m, 2H),

2.17 - 2.06 (m, 1), 2.06 (s, 1H), 1.95 - 1.72 (m, 3H), 1.68 (s, 3H), 1.68 - 1.11 (m, 18H), 1.07 (s,
3H), 0.99 (s, 3H), 0.97 (s, 3H), 0.92 (s, 3H), 0.91 (s, 3H).

AAld 11

4-((1R,3aR,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a-(2-((2-(1,1-T| 2 A RE| Q. R EZ g =)o & ) o} 1| 1) o & ) -
5a,5b,8,8,1la- e & -1-(Z = Z-1-¢1-2-9)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-<-E} H]
7hetol =2 -1-Atol 2 =l EHa] 2 2] Al-9-d ) Hlzqke] Az

S
(@]

A

TFA
o 2

OH AAI 11

A 1. 3254
4-((1R,3aR,5aR,5bR, 7aR, 11a$S, 11bR, 13aR, 13bR)-3a-(2-((2-(1, -0 S A LE| @ R 2 Z g =)o & ) o} w1 ) of & ) -
5a,5b,8,8,1la-H el E-1-(Z 2 Z-1-20-2-9)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-E}H
Flelo| = 2-1H-Ato| 2 23 EH a] A2 A-9-L )Wl o o] E Q] A%

SEZA 4-(2-oln| o E)E| e R EE] 1,1-t A =5 ARg-3to] A SES 4=
((1R,3aR,5aR,5bR, 7aR, 11a$, 11bR, 13aR, 13bR)-3a-(2-(1, 1-T] L A| R E] Q. B 2 Z ] - )| &l )-5a,5b, 8,8, 11a-H E} ]
g-1-(Z 2 2-1-91-2-9)-2 3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13, 13a, 13b-S B}t 7} 8} o = 2 - 1H-AL o] &
Zgeal T2 A-9-d)wlzAake]l Az GA 5olA A7) ZlEwE dapd] weEl 79% &2 A ZSATE. MS: m/e

775.79 ), 2.99 min O 6).
A 20 CHCly, (5 mL) 29 3258 4-((1R,3aR,5aR,5bR,7aR, 11aS, 11bR, 13aR, 13bR)-3a-(2-((2-(1, 1-T] A &
L) o 8ol ) o8 )-5a,5b,8,8, 1la-HEIH B -1-(Z 2 2 -1-4l-2-2 )-

Au
to
}-1:1

[l
it
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[0695]

[0696]

[0697]
[0698]

[0699]
[0700]
[0701]
[0702]
[0703]
[0704]
[0705]
[0706]

[0707]

ZIHSd 10-2017-0092580

2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-2E}H| 7} 5l o) E 2 -1H-Alo]| Z 2 HEH al 2
dlo]E (16 mg, 0.021 mmol)e] &olo]l TFA (0.016 mL, 0.2 mmol)E 718ttt =FES
ob wtslgit.,  EFES st sFste] N xS AlEsta

WPLC (3% Dl olsh A, ause TS Fhott RRES TAn, wekstl

JZ

mim

=

D

(@)

jmmy

EZ

=]

S

3,
off oo mx

o w
ol 2
- ?r_
2 R q:D
<l 5 4o
g5
=

LA Ty
ET‘

oo f
>
N
k]
Me
A
% ofo offf

i

%@Mﬂl;%(wmg~M%§H,ﬂ%ﬂﬁq.mIWeHQM(wmiZFIMH(%%6) H NMR (400MHz,
|gte&-d) & 8.01 - 7.87 (m, 2H), 7.24 (d, J=8.5 Hz, 2H), 5.33 (d, J=4.5 Hz, 1), 4.75 (d, J=2.0 Hz,

1), 4.64 (s, 1), 3.24 - 3.19 (m, 2H), 3.16 (d, J=6.3 Hz, 4H), 3.13 - 3.07 (m, 4H), 3.02 (dd, J=12.3,
4.3 Hz, 2H), 2.92 - 2.83 (m, 2H), 2.52 (d, J=5.8 Hz, 1H), 2.18 (dd, J=17.1, 6.5 Hz, 1H), 2.01 (d,
J=11.5 Hz, 2H), 1.94 - 1.76 (m, 3H), 1.75 (s, 3H), 1.73 - 1.23 (m, 15H), 1.21 (s, 3H), 1.18 (m, 3H),
1.09 (s, 3H), 1.06 (s, 3H), 0.99 (s, 3H), 0.97 (s, 3H).

i

AAld 12

4-((1R,3aR,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a-(2-((2-(1,1-YZ A RE| e R 2 Z 7] =)o &) (W & ) o} 1] 12 ) o]
€)-5a,5b,8,8,1la-HEew & -1- (X2 Z-1-20-2-9)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13, 13a, 13b—=
EfE]7hato] = 2 -1f-Alo] F 2 M et a] T2 Al-9- ) Ml 2 Aake] A%

MeOH (2 mL) =9
4-((1R,3aR,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a-(2-((2-(1,1-U) A T E| @ R 2 Z g ) o & )oln| =) o] & ) -

5a,5b,8,8,11a-S et & -1-(Z 2 Z-1-q1-2-9)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12, 13, 13a, 13b-<E}H

Fleto| = 2-1H-Ato| Z 2 EHa] A A-9-L) A ZAE (20 mg, 0.028 mmol) e ®Mo] FEUuslo]= (0.835 mg,
0.028 mmol) % o}HEAF (1.670 mg, 0.028 mmol)S H7}slitt. ZEsE gEtdo] WA FAE o, o= 10
2 5 EdsA HArt. AL ALoA 198 HQF wyksia, 0101*1 2F AR Eslo| =)= (1.748
mg, 0.028 mmol)E FH7lstal EFES 22413F B¢k wHkst. AAE E3ES 38 HPLC (W Dl 93|
Aol BA SFES WA THE (10 ng, 46.6%) A AZsAT. NS: mle 733.7(MHD, 2.70 min (3
6). 'H MR (400MHz, WlE-&-d,) & 7.93 (d. J=8.0 Hz, 2H), 7.22 (d. J=8.3 Hz, 2H), 5.31 (d, J=4.5 Hz,

1), 4.75 (s, 1H), 4.64 (s, 1H), 3.30 - 3.06 (m, 12H), 3.04 - 2.83 (m, 5H), 2.52 (d, J=4.5 Hz, 1H),
2.15 (dd, J=16.9, 6.1 Hz, 1H), 2.05 - 1.75 (m, 5H), 1.73 (s, 3H), 1.72 - 1.20 (m, 18H), 1.18 (s, 3H),
1.08 (s, 3 H), 1.04 (s, 3H), 0.97 (s, 3H), 0.96 (br. s., 3H).

A 9
LC/MS "™ 1A

ZUB = 2, HEYB = 1.58 FulE 98, 98%BE X

% = 0.8 mL/min

b2 = 220 nm

oo

=)

=
I

100% =, 0.05% TFA

o
=)
w

I

100% oA EVEZ, 0.05% TFA
Ae = Waters Aquity BEH C18 2.1 x 50 mm 1.7 micron

LC/MS " 2A
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[0708]
[0709]
[0710]
[0711]
[0712]
[0713]
[0714]
[0715]

[0716]

[0717]

[0718]
[0719]
[0720]
[0721]

[0722]

[0723]

[0724]
[0725]
[0726]

[0727]

9% = 0, T = 2% = 100, 100%BZ F+2
% = 1 nL/min

9 = 220 nm

Gl A =90% &, 10% cPHIEUEZ, 0.1% TFA

21 B = 10% &, 90% otHIEYUEZ | 0.1% TFA

A2 = Phenomenex LUNA C18, 3 pum, 2.0 x 30 mm
38 HPLC W 1A

=9 9B = 25 HF %B = 208 rHlE 100, 100% B= w4
Svl A = 10% ACN - 90% H.0 = 0.1% TFA

4vll B = 90% ACN - 10% H.0 - 0.1% TFA

AY = Waters Sunfire 30x100 mm S5

% = 40 mL/min

w34 HPLC W 2A

= 4B = 25 FF 9B = 15% TR 100, 100% BE -4
Svl A = 10% ACN - 90% H.0 - 0.1% TFA

4vl B = 90% ACN - 10% H.0 - 0.1% TFA

AY = Waters Sunfire 30 x 100mm S5

% = 40 mL/min

AAre] 13 B AA e 14

SIS

10-2017-0092580

(S)-4-((1S,3aS,5aR, 5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a-(2-((2- (T m[ & o}r| 1) o /) o} ] 1) ~1-8F o =5 Al ol W ) -
1-0] A2~ 2%-53,5b,8,8,11a- el E-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12, 13, 13a, 13b-SEd 7} 3Fo] = &2

~1H-Abo] 2 2 ek a] 5] 41-9-9)-1-(E-F 9. 2 v &) Apo] F 28 2-3-2l7}

A 2

).

_59_
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10% Pd/C PCC
—_—
EtOH, CH,Cl, CH,Cly, rt
1 ATM Hg, 1t a2
ST HO -
_ "X
Ph
AL |
Ph=P— O=Re:0
Ph
—_— —_—
THF, it LiIHMDS, THF, -78°C-rt HoO,, pyr
o3 o4 CH,Cly, 1t
0 TfO 2ol 5

o~

o}
J% S-Phos, Pd(OAc)2
~0

_>rhos, FAbAGe
KsPO,  USe :H0
75°C
S 6

1N NaOH 1N NaOH

1,4-CIS 1,4-C124
merE, 70 °C HEE, 70 °C

=9 ¥} 8

HO 0 Ol &A1
ALAIOl 13 ALALOI 14
[0728]
[0729] oA 1: (1S,3aS,5aR,5bR, 7aR, 95, 11aR, 11bR, 13aR, 13bR)-3a- (&l o] == A W& )-1-0] A 253 5b,8,8,11a-F
Eldf| & olo] FALslo] 2 -1H-Ale] S 2 M EH a] A 2] A1-9-2-9] Al
[0730] o ekE (100 mL) % vlEF2=2dEr (100 mL) 9 (1R, 3aS,5aR,5bR,7aR,9S,11aR, 11bR, 13aR, 13bR)-3a-(3}o]| ==

|

AlH € )-5a,5b,8,8, 1la- e & -1-(Z 2 32-1-4-2-% ) o}o] FALSFo] E 2 -1H-Alo| E =2 M EH a] A A-9-& (10 g,

22.59 mmol)e] HEME FH{sle ZEh=Tol 10% 424 ZeEkE (1.202 g, 1.129 mmol)S H7lsich. &%

58 18AZF B9k latme] ¢4 kol wuksial, o]ojA] FAE AASa Aele]EE HIbelth. EFES A

1E sf= oA A=A e, oy g2 ve Z3hE (DR A8t o3&

%3to] 1.53 g AAES WA uPdE2AN AT, UHx 24 ods] gaEA Zkoen, wepbd A
7 o

5
E =

[¢]

(o]
m o

=

N
Mo ol

& EE2XEY g E}ER A, FE T Wt £FES tA
tstel FEAHT. FA4E n¥FES B2 gAsta oo o8] s ool oS B A
Hato] BA WHE (8.6 g, 19.3 mmol, 85% 48)< WA uYPBEA ATEHATH. U NR (500MHz, S
ZE-d) § 3.79 (dd, J=10.6, 4.7 Hz, 1H), 3.32 (dd, J=10.9, 4.3 Hz, 1H), 3.21 (dt, J=11.0, 5.5 Hz,
1H), 1.94 - 1.78 (m, 3H), 1.04 (s, 3H), 0.99 (s, 3H), 0.97 (s, 3H), 1.78 - 0.67 (m, 37H).

i of
%)

tilo
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[0732]

[0733]

[0734]

[0735]

[0736]

[0737]

[0738]
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A 20 (1S,3aS,5aR,5bR, 7aR, 11aR, 11bR, 13aR, 13bR)-1-0] A Z &2 F-53,5b, 8,8, 11a- A E}H| & -9-2 Ao} o] A} S} 0]
c2-1-Alo| Z 2 e a]l A Me-3a-7t 2R I Hslo] =o] A%

tZz 2 e (100 L) 59 (1S,3aS,5aR,5bR, 7aR,9S, 11aR, 11bR, 13aR, 13bR)-3a-(&to] == A v &l )-1-0] AZ &2 7]
-5a,5b,8,8, 11a- el & olo] A 3lo] =2 -1H-ALo] FZHEH al 2] A1-9-2 (1.53 g, 3.44 mmol)e] &Erelo] ]
Yy FEEAZWOIE (1.854 g, 8.60 mmol)E FH7Islivh. EFES 16413 < A2 wnksal o]o] A
A7t Ayl dglolEe F#aE T oYt Y8 UIFEZEWE ojojA], 1:1 il Fo o€ ofMH
olEZ A3, eSS ztstel HHste] ®Al 3FFE (1.5 g, 3.4 mmol, 9% F&)S WA nPEE
A Asagith. H MR (500MHz, SEE¥E-d) § 9.66 (d, J~1.3 Hz, 1H), 2.55 - 2.47 (m, 1H), 2.45 -
2.38 (m, 1H), 2.23 - 2.16 (m, 1H), 2.13 - 2.08 (m, 1H), 2.04 (td, J=12.1, 4.0 Hz, 1H), 1.96 - 1.86 (m,
2H), 1.77 = 1.67 (m, 2H), 1.08 (s, 3H), 1.03 (s, 3H), 0.97 (s, 3H), 0.96 (s, 3H), 0.94 (s, 3H), 1.57 -
0.93 (m, 17H), 0.89 (d, J=6.8 Hz, 3H), 0.79 (d, J=6.8 Hz, 3M).

@A 3:  (1S,3aR,5aR,5bR, 7aR, 11aR, 11bR, 13aR, 13bR)-1-0] A X 2 H-53,5b,8,8, 11a- A e} & -3a-1] d &€} )| 7} 3}
o= 2-1H-Ato| 2 HEH a] Z 2] A-9(5bH)—2] A%

THF (15 mL) < WEHEHIEAYE HZulo]= (1.581 g, 4.42 muol) 9] HE NS 0CTE Y7hA7) 3 XERE
SA-F-EAE (THF & 1) (4.77 mL, 4.77 mmoD)E H7bs3lth. &S WE2HEH A7 sk 302 &k uw
Bkek. ZgHEo| THF (15 mL) %9 (1S,3aS,5aR,5bR,7aR, 11aR, 11bR, 13aR, 13bR)-1-0] A~ X 2253, 5b,8,8,11a-
FElH € -9-8 holo] A Slo| E g2 -1H-Alo] S 2 HEH a] A 2] Al-3a-7l2 B & d|slo]= (1.5 g, 3.40 mmol)9] &S
A7pskoict. wwk 158 F, TLCe 9 E4o] A& 55 BTt vEES = (20 mb)E AHA7] 3L
old olAlHO|E (3 x 20 mL) & FE3T. F715S A= AHstaL, mtavls dulo]E Aol HxA7|L
st Zetste] FEAIAY. FHRES Al Fof 0-25% oY oAHICIE H 80 g Ayt A A" A}
gate] ZHia] ARvELH I o3 % Foll 553t BA
AAE (1.1 g, 2.507 mmol, 73.7% 8)< 3 u2S ATF. MR (500Mlz, 2ELLE-d) § =
5.99 (dd, J=17.7, 11.1 Hz, 1H), 5.11 (dd, J=11.1, 1.2 Hz, 1H), 5.07 (dd, J=17.8, 1.6 Hz, 1H), 2.55 -
2.46 (m, 1H), 2.45 - 2.38 (m, 1H), 1.08 (s, 3H), 1.04 (s, 3H), 1.01 (s, 3H), 0.96 (s, 3H), 0.94 (s,
3H), 0.86 (d, J=6.8 Hz, 3H), 1.97 - 0.82 (m, 24H), 0.79 (d, J=6.8 Hz, 3H).
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A 4: (1S,3aR,5aR, 5bR, 7aR, 11aR, 11bR, 13aR, 13bR)-1-0] A X 2 H-53,5b,8,8, 11a-AE} | €l -3a-1] -
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-<-E} v 7} 6l o] E 2~ 1H-Alo] 2 A EHa] 2] 4A1-9-9 Eg)

ZZ o 2| e T Yo E9] A%

THF (20 mL) 9] (1S,3aR,5aR,5bR,7aR, 11aR, 11bR, 13aR, 13bR)-1-0]| A Z 2 H-53,5h, 8,8, 11a-HE}H & -32-H] =
el 7}eto] = 2-1H-Alo] S 2 M e a] 2] A-9(5bH)-2 (1.1 g, 2.507 mmol) % 1,1,1-EgjZFQZ-N-#d-
N-((EgZEFearehdzd)Med Eoln= (0.985 g, 2.76 mmol)e] &AE& -78C=E W¥Z&taL, LilMDS (THF
S 1D (3.76 mL, 3.76 mmol)E A A3 HIIEATh. EFES 1AIF 59 78T oA wRkslaL, ojojx] Wxzzh
H AAS Aoz JF2AIAT. AoA A B¢ uite & EFES E (40 nb)E I staL offd oA
HolE (3 x 40 mL)Z FEF3Ut. #7158 I5= AFsta, vfavld AHE dolr] dFRA7]aL, ofs)
aL, zstatel]l FEAIZT. AFES Ak ) Fo] 0-5% olE olAHolE @ 80 g Ayt A AYL ARE}]
E4 A2ntE g o FAET. =S FhHthe T ES FA L At wFEe 1A SEE
(1.36 g, 2.383 mmol, 95 % %~&)< WA 7B AFagch. H MR (500MHz, ZFEEEE-d) § = 5.9
(dd, J=17.7, 11.1 Hz, 1), 5.57 (dd, J=6.8, 2.0 Hz, 1), 5.12 (dd, J=11.1, 1.3 Hz, 1), 5.07 (dd,
J=17.8, 1.6 Hz, 1H), 2.18 (dd, J=17.1, 6.9 Hz, 1), 1.13 (s, 3H), 1.03 (s, 3H), 1.00 (s, 3H), 0.96 (s,

3M), 0.93 (s, 3H), 1.93 - 0.90 (m, 23H), 0.87 (d, J=6.9 Hz, 3H), 0.79 (d, J=6.6 Hz, 3H). F NMR
(471MHz, E22¥E-d) § -74.84 (s, 1F).

oA 5@ (1S,3aS,5aR,5bR, 7aR, 11aR, 11bR, 13aR, 13bR)-1-0| AXZ £ H-53,5b, 8,8, 11a-A e} &l -3a- (A &-2-Y ) -
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-<-E} v 7} 8l o] E 2 -1H-Alo] =2 EHa] 2] 4A1-9-9 Eg)

ZF o 2| e T Yo E9] A%

e

wso 2 [J. Am. Chem. Soc. 1997, 119, 6189-6190]9] dZA|=3l AxzHE WHWyH Ao},
1S,3aR,5aR,5bR, 7aR, 11aR, 11bR, 13aR)-1-0]| A~ X 2 -53,5b,8,8, 11a- e} & -3a-0] I -

~
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2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-<E} t| 7}5F o] =2 -1H-Alo| S22 HEH a] T 2] A-9-A  Eg]
Z2o2MEdZYo]E (1.36 g, 2.383 mmol) @ WEEZLA28H(VID) (0.030 g, 0.119 mmol)S 3&-3}=
Zgta30] YZFEadE (15 ol) ololA 38w (0.023 mL, 0.286 mmol) ¥ HFH o= HArslEs (30%)
(0.365 mL, 3.57 mmol)E A7}8lAt. EFES A2oA 2483 FoF wwkslar, F71E 365 plel Ikl
& Hrleta, £3ES A2olA F7ER aRkeigivt. AdA F7tE 79 Ee wRkek & EjES B (20
mL) 2 s]Asta tE R 2 gk (3 x 30 ) o2 FE3. FH 77155 10 mgo] Mn0,2 A EshaL, ojojA] A&
Ad|o]E AelA Axstar, o7sta st w5AAY. nAA AdES] 1H MRS &2
o FA = (-‘%dzﬂ o]’d & A e] 65:35 %‘L“)isﬂ ZEeh Agks BTk mAAl
Aeto]ES] Z#L (DCM, ©]ofA] 1:1 EtOAc:Itez Mza)E Sl THA7]a, AFAES st =FA1A
1.36g9] ol AHES HEFo|dAA ] 65:35 £FE=A AT, H MR (500MHz, SZEE2-d) §
5.60 - 5.57 (m, 1H), 3.09 - 3.07 (m, 0.35H), 3.07-3.05 (m, 0.65H), 2.80 - 2.77 (m, 0.65H), 2.73 - 2.70
(m, 0.35H), 2.74 - 2.69 (m, 1H), 2.64 - 2.60 (m, 3H), 2.25 - 2.16 (m, 1H), 2.23 - 2.16 (m, 1H), 2.14 -
0.75 (m, 44H).

uiyl

F

cHA| 6: (S)-w4d 1-(ZF 2 2w ")-4-((1S,3aS,5aR, 5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-1-0] A~ = -
5a,5b,8,8,11a-A e} €l -3a- (& A &-2-9)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13, 13a, 13b-=-E} | 7} 5}
o|ER-1H-Ao]| E 2 e al A AI-0-Y) Ao E R 2~-3-qlFt2 R g o] E9 Az

(1S,3aS,5aR,5bR, 7aR, 11aR, 11bR, 13aR, 13bR)-1-0]| A Z 2 L -53,5b, 8,8, 11a- A E} W & -3a- (S A &-2- ) -
2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b, 12,13, 13a, 13b-=E} d| 7}slo] = 2-1H-Alo] S22 FEH a] A2 A1-9-A  EF]
ZHEZWEHEYO|E (1.06 g, 1.806 mmol)E T3t o] (S)-WIA 1-(FFL2WY)-4-(4,4,5,5- Eﬂ
EgE-1,3,2-U3AI L S H-2-)Afo| SR I A-3-Q7l 2B Aol E (0.845 g, 2.258 mmol), <1AF, XElEF

(1.150 g, 5.42 mmol), Z&F (I1) o}AEHO]E (0.020 g, 0.090 mmol), ¥ 2-TjAlo|ER A FE T2 6'-
) EA]-1,1'-1}o] & H_ (S-3£2=) (0.056 g, 0.135 mmol)& FH7F3IGITE. EFES ALRE FAIZIAL, o]ofA
vholE WEstal 75TCR 7HEsgitt. 16417 7 &, ERES ARo® YA, %ﬂ—%@zi
EEAHTG. EFES B (25 )2 IHsal tER2HE (3 x 25 mL)oE FEIT. fU5S AF o]
E AoA fdxA7|a, ofsta ghtetel] sEAIZ . HRES G4 7 F9] 0-20% EtOAc B 80g ATt A
) &t =

!

N
o
[o
N

& Abgstel a4 AmrtEadslel o8 AT, A4BS FHeE FARS FHa 7
Fsto] WYL WA =W (EAE o] AA ] 0.65:0.35 1DEA AFHAE. MAAEL Fobel
o2 WA= AdE . MNW(%Wm,ﬁiii%ﬂ)S 7.39 - 7.30 (m, 5H), 5.33 (br. s., 1H), 5.22
-5.15 (m, 2H), 5.14 (d, J=5.8 Hz, 1H), 4.61 - 4.46 (m, 2H), 3.10 (t, J=3.4 Hz, 0.35H), 3.07 (t, J=3.2
Hz, 0.65H), 2.79 (t, J=4.5 Hz, 0.65H), 2.71 (t, J=4.5 Hz, 0.35H), 2.65 - 2.56 (m, 2H), 2.22 - 0.74 (m,
501)

9A 70 (S)-MA 4-((1S,3aS,5aR, 5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a-(2-((2-(T] W & o}n] i) o] & ) o} 1] - ) -1-3}
o|EE Ao e )-1-0] AX 2H-53,5b,8,8,11a-HE}HE-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-
SEtd 7l E2-1H-Ato] S 2 3 EHa] 2 A-9-9)-1-(EF L 2HE) Aol 22 8 ~-3-<7l 2B H o] E (o] 4
A 1R oA 2)9 Ax

(9)-94d 1-(EF 2 2H")-4-((1S,3aS,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-1-0] &~ Z 2 -53,5b, 8,8, 11a-H E} )
gl-3a- (A 2-2-9)-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12, 13, 13a, 13b- €l v 7} 8l o] & 2 -1H-Ato] 2 = A E}
al A A-9-A) Aol F 2 AN ~-3-d It 2 EAYO|E (0.1 g, 0.146 mmol)S TF3l= vlo]Lo N N-tiHoe
tjobdl (0.5 mL, 4.54 mmol)S A7}t EFES A 87A1%E &<t 100CE 7HE3tar ojojA Aoz Wz}
Al71aL #+38& HPLC (39 Dell o8 Attt #2¥ 2719 o] ddAE 244 Fiste 2858 st
EFote] o] dAA 1 (5.7 mg) B olFAEA 2 (10.2 mg)E o159 Z7e] TFA o224 AT 33T

oA 1: LC/MNS: m/e 773.45 (MH)', 1.62 min (4% 1A). H NMR (500MHz, ZR2EE-d) & 7.39 -
7.29 (m, 5H), 5.32 (br. s., 1H), 5.21 - 5.14 (m, 2H), 5.13 (dd, J=6.1, 1.7 Hz, 1H), 4.61 - 4.45 (m,
20), 4.30 (d, J=10.9 Hz, 1), 3.73 - 3.49 (m, 4H), 3.27 (d, J=10.4 Hz, 1H), 3.09 (t, J=11.7 Hz, 1H),
2.93 (s, 6H), 2.60 (d, J=17.3 Hz, 1H), 1.02 (s, 3H), 0.98 (s, 3H), 0.90 (s, 3H), 0.89 (s, 3H), 0.84
(s, 3H), 0.83 (d, J=7.1 Hz, 3H), 0.76 (d, J=6.8 Hz, 3H), 2.21 - 0.71 (m, 31H).

o] AA 2: LC/MS: m/e 773.45 (), 1.63 min CFH 1A). H MR (500MHz, ZEZEE-d) § 7.41 -
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7.31 (m, 5H), 5.34 (br. s., 1H), 5.22 - 5.16 (m, 2H), 5.15 (dd, J=6.0, 1.6 Hz, 1H), 4.63 - 4.45 (m,
3D, 3.72 - 3.52 (m, 4H), 3.19 (d, J=11.7 Hz, 1H), 3.11 - 3.04 (m, 1), 2.95 (s, 6H), 2.62 (d, J=17.2
Hz, 1H), 1.05 (s, 3H), 0.99 (s, 3H), 0.92 (s, 3H), 0.91 (s, 3H), 0.86 (s, 3H), 0.84 (d, J=6.9 Hz, 3H),
0.77 (d, J=6.8 Hz, 3H), 2.24 - 0.68 (m, 31H).

A 8

o

E5Alolg)-1-0] A X2 F-54,5b,8,8, 11a-FEMHE-2,3,3a,4,5,52,5b,6,7,7a,8,11,11a,11b, 12,13, 13a, 13b-%
sto| =2-1l-Ato] 22 e a] A ] Al-9-9)-1-(EF 22D Ato] SR I 2-3-cl7t2 824t oA A 10
o 24 ﬂx} L4-053F (1) 2 wlgkE (0.2 nl) ] 9@ 725FH9] o] dEA 1 (5.7 ng)e] &4l
gto] =FAko]l = (1.0N) (0.037 L, 0.037 mmol)E H7Fetgitt. =S 8AIZE &%t 70C= 7hdstar, o]
”ézb\wﬂ A ankskGith, E9kES EFHE HPLC (BH 24)el o8 gAlsksivt. AEES §
Z

o

IAle] 200 (S)-4-((1S,3aS,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a-(2-((2- (] W & o}m] 1) of &l ) o} 1] 1= ) -1-B} 0]
Al
},

e

(]

ook

deretel wEsle] YRS FHE WHomA AT

HPLC B+ A1ZF, ¥ 24 = 8.8%. 2.0 mgd] oA &A 28 %A 3stE <] TFA JozA EEsdnt. &
+

2o QlAgsre AR A FYTh. LO/NS: mle 683.9 D, 1.81 min (4 24). 'H NMR (500MHz, OF#] B2k
dy) & 5.37 (br. s., 1H), 5.23 (d, J=4.4 Hz, 1), 4.62 - 4.45 (m, 2H), 4.36 (d, J=10.7 Hz, 1H), 3.86 -
3.78 (m, 1H), 3.76 - 3.64 (m, 3H), 3.56 (d, J=9.9 Hz, 1H), 3.25 (t, J=11.9 Hz, 1H), 2.99 (s, 6H), 2.59

(d, J=15.9 Hz, 1H), 1.10 (s, 3H), 1.04 (s, 3H), 0.98 (s, 3H), 0.96 (s, 3H), 0.93 (s, 3H), 0.86 (d,
J=6.9 Hz, 3H), 2.33 - 0.84 (m, 29H), 0.80 (d, J=6.6 Hz, 3H).

Al 21 o] BAA 28 TUF AAE ARESI Axsta, @A wkEE 98 10.2 mgo] WA oz 9
0.066 mLe 1IN NaOHZ =waldvh. 38 HPLC EH A7k, 9 24 = 9.3 &, 3.9 mg9] o)A 2A 25 #A
31gtE-o] TFA go=A By, 2o dAsteke A 45 Fgth. LC/NS: m/e 683.9 (M+H), 1.83 #
(3 20).  H MR (500MHz, SFMEA-d,) & 5.37 (br. s., 1), 5.23 (d, J=4.6 Hz, 1H), 4.63 - 4.45 (m,

3H), 3.83 - 3.65 (m, 4H), 3.39 (d, J=12.3 Hz, 1H), 3.30 - 3.20 (m, 1H), 3.01 (s, 6H), 2.59 (d, J=17.2
Hz, 1), 1.11 (s, 3H), 1.03 (s, 3H), 0.98 (s, 3H), 0.96 (s, 3H), 0.93 (s, 3H), 2.32 - 0.89 (m, 29H),
0.86 (d, J=6.8 Hz, 3H), 0.79 (d, J=6.6 Hz, 3H).

2 A4 15

($)-4-((1S,3aS,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a-(2-((4-Z 2 =M &) (2- (T W & o}r] 1) of| & ) o} 1] - ) -1 -
slo]| = E Ao E)-1-0] AT 2 W -54,5b,8,8, 11a-AEl | &~

2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13,13a, 13b-2 E} | 7} 5} o) = 2 -1-A} o] S 2 #EH a] 2 2] A-9- )-1-
(ZF o2 )Alo| FRAA-3-d 72 EAAL (o]AA 1) A%

WERE (1.0 mL) 2 olMEAF (0.1 mL) 9] (S)-4-((1S,3aS,5aR,5bR,7aR, 11aS, 11bR, 13aR, 13bR)-3a-(2-((2-(t]
Heoln| - )o &) o] i )-1-3}o]| EE Ao EH )-1-0]| 2 X 2 H-53,5b,8,8, 11a-FNE}H & -

Zz &iﬂQM}F%ﬁMr&ﬂﬂEE”4 ﬂﬂﬂﬂl(OMSgﬁlﬁgﬂﬂlkaii@
mg, 0.045 mmol) ©JoiA H#-2-3F7 HIFTE (4.82 mg, 0.045 mmol)S H7FsIitt. &%
ZF ot Hkalar, olola F7tE 6 mgd] 4-FREwWlEdYEto]E o]o]A, 5 mgd HI-2-7
sHAT. %%L%% HZoA F7he] 5 Bt wylalar, ool wgkE® 3|AMelal, ot 3§ HPLCo| 9
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s AAGe] TA SRS WA 1R (14.3 mg) 2A ATIAT.  H MR (500MHz, oMHEA-d) § 7.65

(d, J=8.4 Hz, 2H), 7.52 (d, J=8.4 Hz, 2H), 5.37 (br. s., 1H), 5.25 - 5.21 (m, 1H), 4.65 (d, J=13.1 Hz,
1H), 4.62 - 4.46 (m, 2H), 4.41 (d, J/=12.9 Hz, 1H), 4.19 - 4.06 (m, 2H), 4.00 - 3.91 (m, 1H), 3.87 -
3.79 (m, 2H), 3.42 (d, J=12.5 Hz, 1H), 3.25 (t, J=12.3 Hz, 1H), 2.97 (s, 6H), 2.59 (d, J=16.4 Hz, 1H),
0.86 (d, J=6.8 Hz, 3H), 0.75 (d, J=6.6 Hz, 3H), 2.34 - 0.67 (m, 44H).

Al 16

(S)-4-((1S,3aS,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a-(2-((2-(tH| & o}u] =) o] & ) o} m] 12 ) -1} o] == A of ] ) -
1-0] 2~ 2 -5a3,5h,8,8,11a- e E-2,3,3a,4,5,5a,5b,6,7,7a,8,11,11a,11b,12, 13, 13a, 13b-< E} t] 7}l o =2
-1H-Arol ZF 23 EHal A A-9-D)-1-(ZF 2 E)Alo] F R A A-3- 72822 o] A4 29 A%

Za EFRA @A (8)-4-((1S,3aS,5aR,5bR, 7aR, 11aS, 11bR, 13aR, 13bR)-3a-(2-((2-(T] W & o} 1] 1 ) o & ) o} 1]
L)-1-8fo] =& Al E )-1-0] A X 2 -55,5b,8,8, 11a-H e} & -

,4,5,5a,5b,6,7,7a,8,11,11a,11b,12,13, 13a, 13b-=-E} | 7}sl o] = & -1H-A}o] 2 M EH a] A 2] A1-9-Y )-1-
2u|e)Afe] SR ~-3-ql 72 EAAS AREEl], Al SFHES o]e] FESIA el AA e diE 7] 7]
2 £ ol gate] Azt 1641k wwk $ 7o) 10 mgo] 4-FREZ W= ste|= g 7.5
mge] B#-2-3FH EFES EFE "ol Y 2 AAE ol FEAA G s v vERd
vhe} 7o) Sralate] ®A FTEL WA WHE (19.2 mg)2A AT H MR (500MHz, OFAEA-d,

7.67 (d, J=8.4 Hz, 2H), 7.50 (d, J=8.5 Hz, 2H), 5.37 (br. s., 1H), 5.22 (d, J=4.6 Hz, 1H), 4.69 (d,
J=12.8 Hz, 1H), 4.62 - 4.43 (m, 3H), 4.07 - 3.98 (m, 3H), 3.92 - 3.85 (m, 2H), 3.53 - 3.36 (m, 2H),
3.01 (s, 6H), 2.59 (d, J=17.0 Hz, 1H), 0.84 (d, J=6.8 Hz, 3H), 0.75 (d, J=6.8 Hz, 3H), 2.37 - 0.65 (m,
44H) .

HIV AZ vt A - MT-2 A3 2 293T A|EZ NIH AIDS Research and Reference Reagent Program© 2%-E]
FEAT. NI-2 AEXE 10% & 244359 S-"of 74, 100 pg/mL AYAH ¢ E FHdf 100 w9/l ~EF
Enlo]Alo] ®ZF RPMI 1640 #ix|ol A Z2A1Z k. 2937 AZE 10% & 22439 elo} I3 (FBS), 100
H/mL AYAA G Z 100 pg/ml 2EFEvfo]rlo] BHZH DMEM il A S A F Yk, NLi;9] ZZulo]2]2~ DNA
Z 25 NIH AIDS Research and Reference Reagent Program®. ZH-E 53}t NLis O 2 H-E] 2] nef A9
Aol Bdet(Renilla) FAHEA FAXZ AR A3 Nl vlolgl2=E 3z ulolg] a2 A o] &3,
Z7}2, 7] Gag P373S P373SE2 AFAATE, 7heks] W], NL,o WHA" Zaulolg]a FRo EdAA
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