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oo
(hWocooooooooooooobbobooobooooooo1ooooboDoDobooo
ugbooooboogbogano

oo
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ocoooooooOogooooDoooooDoooooooMboooooooDoooooo
ooooooooooobooooooooooooooooobooOoooobooooooooao
gooooboooboobooobobooobooboooboobooboooboobooDbDo

oooooao
0o
oooo
AcOH [i{3i74
Boc tTFLAFDALRZI
'BuOH tJ52/—1L
BzOH ZEER
Calcd TEIE
mCPBA A& -y 0nBEREER
d H
DAST EOVEESIFIAT /A
DCM soHooaArey
DEAD TICHhILRUBOTFIL
DIPA S-4vFaELTILa—L
DIPEA NN-CAYTRELIFILTI Y
DMF NN-DAFILRILLTEF
EDC -IFIL-3-B-DAFILTI/ TAEL) HLKRSAEF

10

20

30

40

50



(38) JP 7503063 B2 2024.6.19

Equiv 4=
EtOAc EFERT FIU
EtOH I5/—)L
EtsN FYIZFILTZY
h iE3E
HATU A-[ER(CAFITE/)AFLUI-H-1,2,3-r) 7Y O[4,5-
bIEY =L FF Y FAFHILADORA Tz — b
HOBt ErFAQFRIRYRYTY—=IL
HPLC =ERBARIOT NI ST 14—
MeOH AR/ =)
Mol EIL
MOM A REXAFIL
NaOMe FRUDLAREDER
PE BHI—TIL
PPh3 F)TTZ)LRRT 2
RM RIGE&EY
RT =R
sat gamn
SM HENE
Tt:0 (TSI B4 5 AR B Cr 116 anyer )
THF ThSERFDTSY
TLC B O< +4 5 E— (chromatograpy)
UDCA DIV TAFA—ILEE
oooooao
(Doooo)

(00000000D00024-0000000000000A)

O PelliciariD 00000 OO (ACS Med. Chem. Lett. 2012, 3, 273-277)0 0000
00(25.0g0 64mmol0 10 0)0HPLCO OO OO MeOH(2000)000000000p-
000000000(0.100)0000300020000000000TLCOOOOOOO
000000000000 O0O0O0O00O00O0O0O0O00EtOAC(1600)0 00000000
DO0O0ONaHCO3(x 2)0 0000000000000 0000000000O00O(NazsS
04)00000000000000000000

Dooooo

(NaBHg4/CeCla00O0D003-00/7-0000000000B)

O Cerny(Steroids 2012, 77, 1233-1241)0 00000 0 MeOH(O 500 0)0 O EtOA
c(2mL)0 0000 (100)00CeCI3(1.200)00000NaBH4(1.100)050000
0000000030000 000000000000NaBH4(100)0000000300
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000000000000 O0O00O00O00O0000002M HCIOODOOOOOOOOO
OOEtOAc(x 2) 000000000000 O00O00O00ONaHCO300000000000
0O0(Na2S04)0 00000000000 000000C00000000000a -OHO
OB -oHOODOODOOOOODOOO

Dooooo

(MeOHO O LiOHOODOOOOOOOODOOOOOOOOOOOC)

00000000 (43mgd0.11mmol0 10 0)0 MeOH(O7000)00 00 2M LiOH(1
000)000000000000000O0000O00O0O00O00000O00NO00O0oOd
2M HCIDOOOOODOOOODODOEtOAc(x 2) 0000000000000 000O00O00
0000000000 (NaS04)000000000000000

Dooooo

(THFOOLIOHOOOOOOOODOOOOOOOOOOOOOD)

00000000 (1.000)0THF(O2000)000000LIOH(H,002MO 100 0)0
000000000000 000O00O0000O0O00O00O00O0O00DO00O00Ooooon
2M HCIDOOOOODOOOODODOEtOAc(x 2) 0000000000000 O000O00O00
D0000O0O0D0O00O0O0ONa»SO400000000000O00O00O0O0O0O00O00O
00

oooooo

(000000/000000000000000000000E)
0000000/0000000000000000(3.1g06.12mmol0100)0000
0O0MeOH(O1000)IJOO0O0O0OO00O0OMeOH(O600)0025%NaOMed 00000
000000000000 000000000002M HCIOOOpH405000000H
,O00000000O0ODCM(x2)000000000000O0NaHCO30 0000000
0(Na»S04)0 0000000000000 O0O0O00O00O0OOO0OOOO0O00OO0O000O
Dooooo

(NaOHO OO OOOODOODOOOOODOOOOF)

0000000000000 (1.000)0NaOH(12.9500)00 0 MeOH(HPLCO O OO
08.35mL/mo)0 0 0000000000000 0O00O00O0OTLCOODOOOOOO
000000000000 O0O00O00O00O0O00O00000HCIDOODOOOOOOD0OE
tOAc(x 3)0 0 0000000000000 O00000O00ONaS0400000000
000000000000 000O00O00O0O0O(0O000O0O0DONO0NONOONOooooon
DO0oOoO0o0O0)o

Dooooo

(NaBH,O0 OO ODOODODOOOODODOODOOCOOOOOG)

000000000000 (1.000)000000000000(2.400)00000 THF(
0D4000)00000000000O0O00O00O0O0O0O0OH,00000000000000
0D00(x3)00000000000000000000000ONa»S0,4,000000000
000000000000 000O00O0000O0O00O00000O00O00O00NO0O0Nonon
HPLCOOOODOOOO

Dooooo

(MOMOOOOOOOOOODOOOODOODO0OOO0OOOOK)

0000000000 (100)000DCM(O1700)000O0DIPEA(3D D)0 0 MOM-C
(500)000000000000000000O00O000O0O0O00O00O0O0D0O0D0O00O
000000000000 0(03.4mL/mmo) 0000000 (03.4mL/mmol)0 000
D000O0O0O00DO0O0O0OO0O0OOO0OEtOAc(x 4) 0000000000000 0000 (%
2)000000000000000000(Na2S04)0000000000000000
000000000000 000O00O0000000(00000HPLC)DODOODOOOO
000000000000

Dooooo

(HCIDOODOOMOM-O0OOODOODOOOOL)
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OMOMOOOODODODO(1.5¢g01.76mmol0 10 0)0 MeOH(O 300 0)002M HCI(O5
7mL/mmo)0 0000000000000 700050000000000000000
0000000000000 000000000(MeOHx 30CHCIsx 1)0 000000
oDooo

Dooooo

(0000000000000 000000000000000000000 M)
0000000000 (l.000)000000000000000000000O00000
0DO00(01.200)000001000000000180000000000TLCOO0O
000000000000 000O00000ONa»S,03000000NaHCO3000000
000000000000 O0O00O0000000O0(x3)0000000000000000
DO00O0O0OONaHCO30ODDOODODODODOODOODOOMgSO,00000000000
000000000000 000O00O00O0O0O0O00O00O0O0O0O0ODO00O0oOoooon
D(00O0O0O0OHPLC)DDDOOOOODOOOOOODOOOOOO

Dooooo

(0000000000 /00000000000N)

000000000000 000O000000(1.000)000([Pd/CO0OPtO2](10mol
%ODOO0OOO[MeOHOEtOHO OO OODOODOOODODOOOOOODOOOOOOOO
D000O0O0O00O0OH,00016072000000000000Celited 000000
0000000000000 00O00O00O0O0ODO0OooOoood

Dooooo

(0000000000000 O000O00O00O00O0O00O00O00O)

00000000 ODIPA(12.600)00 THF(1.25mL/mmol)0J00000000-780
00000000 On-000000O0(C0O0O00O02.5M01200)00000-780030
DO00O0O0O0OOTMSCI(loO0O0)00O0O02000000000000000000(100)
OTHF(6.5mL/mmol)0 00100 0000000000450 000000000000
0D0000O000(1800)I0O0010000000000000O0-200000000N
aHCO30 000000000020 0000000000000000000000000
O(x3)00000000000000O00O0NaHCO30 0000000000000 Nas
s0,000000000000000000000(sily)D000000000000000
0000000000000 O00O000000

Dooooo

(DMFO O Selectfluor0 00 0000000000000 O00O000000O0O (eletrop
hilic)DOOODOODOOOOP)

0000000000000 O00O00000000(1.000)0DMF(2mL/mmol)0 00
Selectfluor(1.50 0)0DMF(3mL/mmol)0 0000 0000000000000 000
D0O0O0OH,0000000000000((x4)000000000000000000
DO00O00ONas04,0000000000000000000O00O00O0O00O0O00O00O0
000000000000 O0O0O0O00O0HPLCODOOOOOODO

Dooooo

(0000000000000 000OQ)

000000000000 0)00000000000000000DMF(1200)00
000O0O0HATU(IOO)ODIPEA(3.000)00000O00O0(1.100)000000000
000160 00000000000000000O0O0O0O00O0O0OOOOO0OOOOOC
18000000000 (H,00MeOHO0-100%00000)0 000000000000
DO0OO0OO0OODIPEADDDOOOOODOOOOOOOOOOOOODIPEADDODOOOOCOO
000000000000 0O00O0000O0O0O0O00O00O0O0O0DO00O00Oooooog
Dooooo

(00O01-2p-0000000000)

(A.ODOO3a,70 -000000-5p-000000(1A.1))
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goooao

O Pellicarid 0 0000000 (ACS Med. Chem. Lett. 2012, 3, 273-277)0 CDCA(25
.0g064mmol0 10 0)0HPLCOO OO OMeOH(500mL) 00000000 0p-000
000000(1.21g06.4mmol00.100)0000300020000000000TLC
000000000000 00000000000000000000EtOAC(400mL)0O
00000000000 ONaHCO3(2x 150mL)0 0 (250mL)0 000000 (250mL)
000000000000 00O00O00O0(NaS04)000000000000000/00
000000000 (26.090000)0(00000A)O

00000

"H NMR (400 MHz, CDCls): & 3.84 (1H, q, J = 2.4 Hz), 3.66 (3H, s), 3.44 (1H, tt, J = 10.9,
4.5 Hz), 2.34 (1H, ddd, J = 15.5, 11.0, 5.0 Hz), 2.28-2.15 (2H, m), 2.12-0.97 (26H, m), 0.93
(3H, d, J = 6.2 Hz), 0.90 (3H, s), 0.65 (3H, s) ppm.

LRMS(ESI*)m/z:429.1 [M+Na]*DO

Dooooo
(B.0O0DO07a-00000-3-000-5-000000(1B.1))
Doooo

HO™

0DO0(25mL)00t-00000(100mL) 0000030 ,70-000000-5-00000
0(10.0g024.6mmol0100)0 000 OKBr(5.9g049.0mmol0 20 0)0KHCO3(24
6g0246mmol0 100 0)00 0 TEMPO(5.0g0 32.0mmol01.300)0000000
000000000000 O00O011%0NacloO O (54.2mL0O73.2mmol0 3.000)0 0
000600000000 O00O0O0D0O00O00O0OO0OD0O0OO(300mLO1.2MO 350
mmo)DODODOODODODODODOOOOODODODODOEtOAC(2x 300mL) 00000000
0000000000 (300mL)000(300mL)000000000000(NaS04)00
0000000000000 00O0000000O0000(159)000000000000
00000 (PE/EtOAC:80:20.65:35)0 00 0000000000000000(6.5g
016.0mmol0 66%)0
Doooo

'H NMR (400 MHz, CDCls): 8 3.93 (1H, br s), 3.67 (3H, s), 3.40 (1H, t, J = 14.4 Hz), 2.46-

1.10 (30H, m), 1.01 (3H, s), 0.95 (3H, d, J = 6.6 Hz), 0.71 (3H, s) ppm.

LRMS(ESI*)m/z:422.1 [M+NH4]*0 427.1 [M+Na]*O
Oooooo
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(C.OOobO7e-000D0000ODOD-3-000-5p-000000(2C.2))
goooao

000070 -00000-3-000-5-000000(3.0g07.41mmol0100)0003
DCM(50mL)0 0 0 0ODIPEA(3.83mLO22.2mmol0300)00 MOM-CI(2.82mL0O 37.
ImmolO500)0000000000000O0O0OOOOODOOODOOOOOODODOOO
0ooDoooDoooDoooDo@EsmLyooooooo@s5mL)D0o0oooooooooan
O0O00O000OEtOAc(4x 75mL) 000000000 DOOOOOODOO(2x 150mL)00
0000000000000 0D0O(Na2SOy) 000000 O0D0OODO3.8g0OOOnOnO
0000000000000 0000000O(PE/EtOAC:75:25) 00000000000
000000 (3.10906.9mmold 93%)0

goooo

'"H NMR (400 MHz, CDCl,): & 4.68 (1H, d, J =6.8 Hz), 4.55 (1H, d, J = 6.8 Hz), 3.72-3.62

(4H, m), 3.43-3.28 (4H, m), 2.49-1.05 (27H, m), 1.03 (3H, s), 0.94 (3H, d, J =6.4 Hz), 0.69
(3H, s) ppm.

LRMS(ESI*)m/z:449.3 [M+H]*0 471.1 [M+Na]*O

oooooo
(b.00OD07¢-000000000-3-00000000000-5p-00-2-0000000(
eneoate)(1D.1)000007a -000000000-3-00000000000-5p -0
0-3-000000(1D.2)

00000

TMS-OTF
Et;N, DCM

1D.1

OBarlowd O OO (Eur. J. Med. Chem. 2011, 46, 1545-1554)0 000000 7a -
ocoooooooboO0o-8-000-5p-000000(1.0g02.23mmol0100)00000AD0
ODCM(20mL)0 0 OO EtaN(0.62mLO4.46mmol0200)0 00000000 0O0OO
Oo000(0.44mLO2.45mmol01.100) 0000000000 DODO01000D0000O
oooooooooobeM(is5omL)0 000000 NaHCOgz(100OmL) DO OOOOOO
ocooOoooooOoOooooboOobeM(3x 100mL) DO O0OO0OCODOOODODODDOOODODO((2
50mL)D0D00O0O00DO(Naz2SO04) 000000000070 -00000000D0-3-0
coooooooog-sp-00-2-0000000A)D0O0DOYa-00000000
0-3-0ooob0oooooboo-5p-00-3-000000(1A2) 000011000000
oo0(1.2g)0oopoOooooboOooooooooooooooooDoooooDoog
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ooogo
H NMR (400MHz, CDCls): & 4.80-4.44 (3H, m), 3.67 (3H, s), 3.66-3.56 (1H, m), 3.40
(1.5H, s), 3.36 (1.5H, s), 2.51-1.08 (31H, m), 0.99-0.95 (3H, m), 0.93 (3H, d, J = 6.2 Hz),
0.66 (1.5 H, br. s), 0.65 (1.5 H, br. s), 0.21-0.15 (9H, m) ppm.

Dooooo
(E.E0002B-0000-7a-000000000-3-000-5B-000000(1E.1)00
0004 -0000-7a-000000000-3-000-5B8-000000(1E.2))
Doooo

s, 0

“OMOM

1E.1 (36% -2 T#2 )

Selectfluor, MeCN
-, +

KN
O

+ RT, 4 h

“OMOM

F
1E.2(31% -2 If&)

O FujimotoO OO O (Bioorg. Med. Chem. Lett. 2011, 21, 6409-6413)0 000 7a
-joooDo0ooooo-3-00b0000o0DoDO00O0-5g-00-2- 00000000000 7a
-00ooDooooo0-3-000000o0oooo-5-00-3-000000(1.10g02.2
mmold100)00000OO0O0OOO0O0O0OOOOOSelectfluor(ODODOOO)(1.20g0 3.3mmol
0i1.500) 000000 Q0o0D000oQoDbO04000D0D000D0DOODO0DODOODOODOO
O00000EtOAc(l0OmL) 00O (100mL) D0 O0DO0OODO0ODOODOODOOODOD
O000OEtOAc(2x 100mL) D00 O0D0ODODO0DOODODODODODODODODOOODOO(50mL)DO
00000000 (NazSOyx)doogoonoil1.0o5g0000nonoooooOoOoOoDOoOogd
0000000000000 0O0O0O0OO(PE/EtOAC:80:20) D0 000 DODOOOODOOO
02 -0000-70 -0 00000D000O-3-000-5f-0000000000O00O0ODODOAO
(377mg0 0.81mmol0200036%)0 00043 -0000-70 -000000DO0OO-3-
000d-5-0 000000000000 0O0O((321mgO0.69mmol020 0 031%)0 0O
oo

1E.1:

ooooo

'"H NMR (400MHz, CDCls): 8 5.05 (1H, ddd, J = 49.4, 13.5, 5.6 Hz), 467 (1H,d, J =
6.8 Hz), 4.54 (1H, d, J =6.8 Hz), 3.67 (4H, s), 3.48 (1H, t, J = 13.9 Hz), 3.37 (3H, 8), 2.52
(1H, dt, J =12.7, 6.1 Hz), 2.42-1.12 (27H, m), 1.08 (3H, s), 0.95 (3H, d, J = 6.6 Hz), 0.69
(3H, s) ppm.
F NMR (CDCls, 376MHz): 5 -195.19 (ddt, J = 49.2, 9.6, 6.2 Hz) ppm.

LRMS(ESI*)m/z:484.2 [M+NH4]*0 489.1 [M+Na]*O
1E.2:
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ooogo
H NMR (400MHz, CDCly): 5 5.78 (1H, dd, J = 46.8, 11.7 Hz), 4.77 (1H, d, J = 6.8
Hz), 4.59 (1H, d, J = 6.8 Hz), 3.78 (1H, q, J = 2.7 Hz), 3.67 (3H, ), 3.40 (3H, s), 2.52 (1H,
td, J = 14.4, 4.9 Hz), 2.42 1.11 (24H, m), 1.07 (3H, s), 0.94 (3H, d, J = 6.4 Hz), 0.70 (3H,

s) ppm.
F NMR (CDCl3, 376MHz): & -200.67 (ddd, J =46.8, 12.1, 6.9 Hz) ppm.

LRMS(ESI*): m/z 484.2(M+NH4)*0 489.1(M+Na)+0O

oooooo
(F,O0D0OO2B-0000-30-00000-7a-000000000-58-000000(1F.1
)0OOO0O28-0000-33-00000-7a-000000000-58-000000(1
F.2))

00000

—

NaBH ,, THF

RT, 16h

“OMOM “OMOM
1E.1 1FA (55%) 1F.2 (34%)

ocooo2p-0000-70-000000000O-3-000-5p-000000(260mg0O 0.
56mmol0100)0000000CDOOOO((20mL) DO00CDOOOOOCDOOOODODOO (64
mgOd1.70mmol0300) 000000000 DODDODDOOCOCOOOOOOOOOOODOTLC

OCoO00000O00000OD0O0000D000O0OEtOAC(I50mL) DO OO0DOO((1I00mL)DO

0000000000000 000D0O000DEtOAC(2x 100mL)DDODOOODODODO
ocooOoooooOogdo@somL)oooOog@somL) D000 O0OOOODOO(Naz
SOyx)000DbO0O0ooobOb0O0os8oemgi OO0 DOO0OOOODOODODODODDOOODODODOOO

OO0O00O0O0O0OD00O0O(PE/EtOAC:65:35) 000 00000DOD0OO0O02-0000-3a -

ocooo0o0d-7ra-000D0OO0OOOCDO-5p-000000DO0O00ODODODO0O0O((144mg0.3
O7mmolO55%)0 00023 -0000-3-00000-70-00000000DO0-5B -0
OCo0O0O0O00O0OO0O000D0O(B8mgOo0.19mmold34%)0000O

1F.1:

ooood

'H NMR (400MHz, CDCls): 5 4.68 (1H, d, J = 6.8 Hz), 4.54 (1H, d, J = 7.1 Hz), 4.40
(1H, dddd, J = 52.3, 12.0, 8.6, 4.4 Hz), 3.66 (3H, s), 3.62 - 3.47 (3H, m), 3.37 (3H, s), 2.48-
1.01 (27H, m), 0.99 (3H, s), 0.92 (3H, d, J = 6.4 Hz), 0.64 (3H, s) ppm.
*F NMR (CDCls, 376MHz): & -187.47 (ddq, J = 52.3, 12.7, 7.1 Hz) ppm.

LRMS(ESI*)m/z:486.1 [M+NH4]*0 491.2 [M+Na]*O
1F.2:
00000

'H NMR (400MHz, CDCly): 5 4.72-4.51 (3H, m), 4.20-4.09 (1H, m), 3.66 (3H, s), 3.59
(1H, d, J = 2.4 Hz), 3.38 (3H, ), 2.45 (1H, ddd, J = 15.2, 12.4, 2.2 Hz), 2.35 (1H, ddd, J =
15.0, 10.3, 5.1 Hz), 2.22 (1H, ddd, J = 15.6, 9.5, 6.5 Hz), 2.06-1.05 (25H, m), 1.02 (3H, s),
0.93 (3H, d, J = 6.6 Hz), 0.65 (3H, s) ppm.
'9F NMR (CDCls, 376MHz): & -187.31 (dquin, J = 47.2, 7.5 Hz) ppm.
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LRMS(ESI*)m/2:486.0 [M+NH4]*0 491.1 [M+Na]*O

Ooo0o0oo0
(6.2p-00000D00D0D0O0DODOODO(ODOON))
ooooo
g 0
OH
1. HCI, MeOH
. 2. LiOH ‘ .
HOY HO" “OH
H
1F1 it & B 1(70%)

ooooooLoogogogooooocoooooooouo2-0000-30-00000-7
o -00D00000DOO-5-000000(1F.1;118mg00.25mmol0100)000 00
0002 -00000000000000O(UIOOL)00O0O0ODOOOODOOOO(72mg
00.18mmold 70%)0O

oo0oa1:

ooooo

H NMR (400MHz, CD;OD): 3 4.32 (1H, dddd, J = 52.5, 12.5, 8.6, 4.0 Hz),
3.78 (1H, q, J = 2.3 Hz), 3.44 (1H, tdd, J = 12.0, 8.7, 5.0 Hz), 2.43 (1H, q, J = 13.2 Hz),
2.33 (1H, ddd, J = 15.5, 11.0, 5.0 Hz), 2.25-2.11 (2H, m), 2.04 (1H, dt, J = 12.4, 2.9 Hz),
1.99-1.04 (22H, m), 1.00 (3H, s), 0.97 (3H, d, J = 6.5 Hz), 0.70 (3H, s) ppm.
'9F NMR (376MHz, CD;OD): 5 -186.77 (ddq, J = 52.2, 11.9, 7.8 Hz) ppm.

LRMS(ESI*)m/z:393.1 [M+H-H0]*0 821.2 [2M+H]*0 843.3 [2M+Na]*O
oooooo
(H2B -0000-3B,70-000000-58-0000(0002))
0o0ooO
o)
1. 2M HCI, MeOH
5 hr, 70 °C

2. 2M LiOH

16 hr, RT

H
£ & % 2(96%)

ooooooLoooooOoooocoooooooUoo2-0000-3p-0000O0O-7
o -00D00000D00O-5p-000000(1F.2;25mg00.053mmol0100)0000O0
ooo2p3-0000-3,70-000000-5-0000(@UOO2)00DO00O0O0OOoOO
OO00O(21mgd 0.05mmoll 96%)0

Ooo2:
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goood
'"H NMR (400MHz, 7 £ k> -De): 8 10.42 (1H, br. s), 4.58 (1H, dddd, J =
47.7,12.1,4.4, 2.8 Hz), 4.12-4.00 (1H, m), 3.80 (1H, q, J = 2.4 Hz), 3.59 (1H, br. s), 3.29
(1H, br. s), 2.61 (1H, ddd, J = 15.3, 12.8, 2.3 Hz), 2.34 (1H, ddd, J = 15.5, 11.0, 5.0 Hz),
2.21 (1H, ddd, J = 15.5, 9.6, 6.4 Hz), 2.03-1.03 (31H, m), 1.01 (3H, s), 0.97 (3H, d, J=6.5
Hz), 0.70 (3H, s) ppm;
®F NMR (376MHz, 7t k> -Dg): §-186.90 (dquin, J = 47.6, 7.6 Hz) ppm.

LRMS(ESI*)m/z:393.4 [M+H-H20]*0373.4 [M+H-H20-HF]*0O 355.5 [M+H-2H20
-HF]*O

oooooao

(00O02-20-0000000000)
(AAODOO7-000-5-00-2-000000(2A.1)000007-000-5B-00-3-0
00000 (2A.2))

oooon

o)
!/ T£,0, DMAP

DCM
HO ! o 0-12°C H
66% 241 2A.2

oood3c-00000D0-7-0D00-58-000000(60g0148mmolO1.000;00
ADODOOO7-00000O0ODOO0OOODO)D0ODMAP(30g0122mmoll2.000)0DC
M(soomL) DO OOOOOOOoOOODODODOODODODODDODOODODODDOODODODDOOODO
OOoO0O(26.1mLO156mmol01.0500)0150000000000000o00020000
oooooooooobOoobooooooooooboboboboOoboboooilo01200Db0D000
ocooOTLCOOOODOOOODODO2000000000O0DO0OO0DOCODOOODOO2M HCI
(soomL)DDOO0O0O0OOCOOOO01000000C0DOOOODOOODODODOOODO(BOOmM
LOOoOOOoOoOoOoO(NazSOy4)oooooregioooooooobobDDOOODOO
oco0oo0ooooOoo0oO0oobObO0oO0oobO((@@OoOooboObODn0O/EtOACc:95/5-90:10)0 00000
oooooooooobbovry-0O0O-5p-00-2-0000000O0O0O0v7-000-5B -0
0-3-000000000000C0CDOO00O0Db0DO000(@E7.59097mmoll 66%)0
2A.10 0 2A.2:

ooood

'"H NMR (400MHz, CDCls): 8 5.67-5.30 (2H, m), 3.65 (3H, s), 2.89-2.79
(1H, m), 2.58-2.48 (1H, m), 2.44-1.26 (21H, m), 1.23 (2H, s), 1.21 (1H, s), 0.91-0.88 (3H,
m), 0.65 (3H, m) ppm.

LRMS(ESI*)m/z:387.2 [M+H]*0 404.2 [M+NH4]*O

oooooo

(B.00D02p ,3p-0000-7-000-58-000000(28.1) 000003 .48 -00
00-7-000-5p-000000(28B.2))
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goooao

2A.1 +A3,4- £k 2A2 2B.1 (~11%) 2B.2 (~22%)

00000000000 7-000-58-00-2-00000000007-000-5B-00-
3-0000000000(209051.8mmol0100)0DCM(200mL)0 00000000
000mCPBA(19.1g0 77.7mmol01.500)000001.5000000000000

000000000000 000O000000000000000000000O0NazS203
000(150mL)0000000300000000000000000DCM(200mL)00
H,O(150mL)0 0000000000000 0O00O000O0000000ODCM(200m
LHWOODO0OO0DO0O0O00O0O0O0O00O000O00O0ONaHCO3000(200mL)0000000000
(Na»S04)000000020.5g00000000000000000000000000

0000000000000 O00/EtOAC:92.5:7.5-.92:8-80:10-88:12-80:20)0
000000000 O00AS3R ,4p00000(2.009)000080%0A2p3,33 0000
0(1.85¢)0 0000000000000 0O00O0(8.59)000000000000000

00000000000 (0O0O0000/EtOAC:93:7-.92:8.91:9.80:10-88:12-38
5:15-.80:20)0 0 00A 3B , 4B 00000(0.8g)000080%0A3B.,4p 00000
(2.159)000060%0A23-00000(1.30¢)00000000000000002B
3 -0000-7-000-58-000000000000000000(02.3g05.8mmol
011%)00000000000003B ,43-0000-7-000-5B-000000(04.
5g011.3mmol022%)0 0000000

2B.1:

Doooo

'H NMR (400MHz, CDCls): & 3.63 (3H, ), 3.13-3.09 (1H, m), 2.98 (1H, dd, J = 5.3,
4.4 Hz), 2.78 (1H, dd, J = 12.3, 4.3 Hz), 2.39-2.11 (5H, m), 1.91 (6H, m), 1.61-1.17 (10H,
m), 1.13 (3H, m), 1.09-0.92 (2H, m), 0.89 (3H, d, J = 6.5 Hz), 0.63 (3H, s) ppm"

LRMS(ESI*)m/z:403.1 [M+H]*0 425.2 [M+Na]*0 403.1 [M+H-MeCN]*O
2B.2:
Doooo

'"H NMR (400MHz, CDCl3): 8 3.64 (3H, s), 3.16-3.13 (1H, m), 2.89 (1H, dd, J = 12.6,
7.0 Hz,)), 2.82 (1H, d, J = 3.8 Hz), 2.42-1.17 (24H, m), 1.13 (3H, s), 0.89 (3H, d, J =6.5
Hz), 0.64 (3H, s) ppm-

LRMS(ESI*)m/z:403.2 [M+H]*0O 425.2 [M+Na]*O
gooooao
(C.O002a-0000-3B-00000-7-000-58-000000(2C.1))
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goooao

(@]

HF.pyr (70%) Fo,

DCM
occRT  HO" A0

2C.1 (80%)

DO0O002B ,3p-0000-7-000-58-000000(830mg02.06mmol0100)0
gobcM@2s5mL) D 0000000 O0ODOO0ODO7Y0%HF.O0DOO(830p L)YODOODOOODO
gooo00o0ooz000000000000000000OCOO0OOO0DO0ODO0O0ONaHC
Oz(20mL)0DO0O0DOOODOOODOODOOOOODOODOODOOOOOOODCM(20
mL)OODOODDOODDODODODDODOOOD2M HCIDODODODODOD(OOOOo3o0mL) DO OoDOOO
000 (NazSOgx)0000Od840mg0 0000 0D0OD0DDOODODOOODODODOOODOOODN
0000000 (PE/EtOAC:70:30)0 0 00D0O00ODOODOZ20 -0000-3B-000
oo0-7-000-5-0000000000000O00O0DO0OO0O(700mgd1.66mmoll 80
%)0
ooooa
'H NMR (400MHz, CDCls): 3.53 (1H, dag, J = 47.0, 2.6 Hz), 4.04-3.96 (1H, m), 3.65 (3H,
s), 2.87 (1H, dd, J = 12.7, 6.1 Hz), 2.42-1.25 (25H, m), 1.22 (3H, s), 1.20-1.00 (3H, m),
0.90 (3H, d, J = 6.4 Hz), 0.64 (3H, s) ppm.

9F NMR (CDCls, 376MHz): 5 -184.60 (tt, J = 48.6, 8.7 Hz) ppm:..

LRMS(ESI*)m/z:423.1 [M+H]*0 445.1 [M+Na]*0 845.5 [2M+H]*O
Dooooo
(D.0002a-0000-3a-00000000-7-000-58-000000(2D.1))
Doooo

PPhs, BzOH,
DEAD Fov.

THF, 30 °C BZO"

0D00002a-0000-33-00000-7-000-5p-000000(1.059g02.5mmol0
10 0)0PPh3(980mgO 3.7mmol01.500)0 000000 (450mg0 3.7mmol0 1.5
00)0O00THF(25mL)0 00O DEAD(650u LO3.7mmol01.500)00000000
0000000300 0000000000000000000°FNMROOODOOOO
0000000000 040%00000000000PPh30BzOHO O ODEAD(DODODO
1.500)00000000000000000000000000000060%0000
DO0O0O0O0OPPh300O0O0O0O0OODEAD(DODDO0.500)000000000080%0O
00000000 O00PPh30000O00O0O0ODEAD(DOODDO.500)00000000
000000000000 O00O0O00O00O0O0ODO0DO0O0O0O0ODONODOO0O0Oooooon
000000000000 0O00O00 (PE/EtOAC:98:2-.95:5.85:15-70:30-0:100
)0OODODODD0O00285mg00002a-0000-3a-00000000-7-000-5B -
00000O0(O0O0O00090%001.28g00000000000000000O00O0
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ooogo
H NMR (400MHz, CDCls): 5 8.04 (2H, dd, J = 7.8, 1.2 Hz), 7.56 (1H, tt, J = 7.6, 1.2 Hz),
7.44 (2H, t, J = 7.8 Hz), 5.12-4.79 (2H, m), 3.67 (3H, s), 2.92 (1H, dd, J = 12.6, 5.9 Hz),
2.53-1.29 (21H, m), 1.26 (3H, s), 1.24-1.04 (4H, m), 0.93 (3H, d, J = 6.4 Hz), 0.67 (3H, s)
ppm.
19F NMR (CDCls, 376MHz): & -199.45 (tdd, J = 49.9, 28.6, 8.7 Hz) ppm.

LRMS(ESI*)m/z:527.2 [M+H]*0 544.1 [M+NH4]*0549.1 [M+Na]*O
oooooo
(EE0002a-0000-3a-00000-7-000-5B-000000(2E.1))
00000

KoCO3 MeOH  F,

RT, 16 h

HO"
0,
2D.1 86% 2E1
0 ZhaoO O OO (Eur. J. Org. Chem., 2005, 2005, 4414-4427) 000000000
20 -0000-30-00000000-7-000-58-000000(400mgd0.76mmol0
100)0000000((20mg00.15mmol00.200)0 0000000 MeOH(20mL)0O
000001600 0000000016000000000000000O0O0OOOOOOT
LCOODDU0OODDO0O0DDO0O0DO0O0DDO0O0DDO0O0DDO0O0DDO0OO0DO0OO0DOOEtOAc/HL20(O
O0O0O5mL) 0000000000000 000EtOAc(2x 5mL) 000 O00D0OO0DOO0
00O0O0DO0DO0OO0(Na2SO4,)000000O0DO0320mg0000000O0DO0DOOOO0OO0OOODOODO

ocooooooboOoOooo(pPE/ODCDOD:70:30)000000D00OO00O0O0DO20-0000-

30 -00000-7-000-5p-000000(275mg00.65mmol086%)0 000000
oooogoan
oooogo
'H NMR (400MHz, CDCly): 8 4.71 (1H, d, J = 52.0 Hz), 3.62 (3H, s), 3.59-3.45 (1H, m),
2.84 (1H, dd, J = 12.5, 6.0 Hz), 2.43 (1H, d, J = 8.3 Hz), 2.39-2.26 (3H, m), 2.24-2.08 (2H,
m), 2.01-1.20 (18H, m), 1.18 (3H, s), 1.14-1.02 (3H, m), 0.88 (3H, d, J = 6.5 Hz), 0.61 (3H,
s) ppm.
19F NMR (CDCls, 376MHz): & -202.32 (tdd, J = 51.2, 29.5, 8.7 Hz) ppm.

LRMS(ESI*)m/z:423.4 [M+H]*O

Dooooo
(F.00OO2a-0000-3B,70-000000-58-000000(2F.1)000002a -0
0DO00-3p .7 -000000-58-000000(2F.2))

Doooo

! NaBH, CeCls

MeOH, EtOAc
RT

2F.1 (46%) 2F.2 (35%)

ocooooos0OO0O0OO0OO0DOOO02ae-0000-3p-00000-7-000-58-00000
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O00(300mgdO0.71lmmold100) 00000000 ODDODOODDODOODOODODODODOO
0 (PE/EtOACc:65:35-.55:45)0 0000000000020 -0000-3B,7a -000
DO00-5p-000000(140mg00.33mmold46%)000002a-0000-3B,7B -
O00D0O0O0-5p-000000(107mgd0.25mmol035%)00 000
2F.1:
ooooa
'H NMR (400MHz, CDCls): 54.55 (1H, dq, J = 47.4, 2.8 Hz), 4.00 (1H, dg, J = 7.2,
3.4 Hz), 3.86 (1H, q, J = 2.6 Hz), 3.66 (3H, s), 2.72 (1H, tt, J = 14.3, 2.4 Hz), 2.35 (1H,
ddd, J = 15.5, 11.0, 5.0 Hz), 2.22 (1H, ddd, J = 15.7, 9.4, 6.5 Hz), 2.11-1.06 (27H, m), 0.97
(3H, s), 0.92 (3H, d, J = 6.5 Hz), 0.66 (3H, s) ppm.
9F NMR (376MHz, CDCly): 5 -184.70 (tt, J = 48.6, 8.7 Hz) ppm;

LRMS(ESIT)m/z:447.3 [M+Na]*O
2F.2:
oooogano

'H NMR (400MHz, CDCls): 54.50 (1H, dq, J = 47.3, 2.8 Hz), 3.95 (1H, dq, J = 7.2,
3.4 Hz), 3.63 (3H, s), 3.55 (1H, td, J = 9.7, 5.1 Hz), 2.32 (1H, ddd, J = 15.4, 10.2, 5.0 Hz),
2.19 (1H, ddd, J = 15.6, 9.4, 6.5 Hz), 2.11-1.02 (27H, m), 0.96 (3H, s), 0.90 (3H,d, J=6.4
Hz), 0.65 (3H, s) ppm.
9F NMR (376MHz, CDCls): 3 -184.43 (it, J = 47.7, 8.7 Hz) ppm.

LRMS(ESI*)m/z:447.2 [M+Na]*O

Dooooo
(6.0002a-0000-30,70-000000-5-000000(26.1)000002a -
0000-3a,73-000000-58-000000(26.2))

Doooo

NaBHg,
CeC|3 .7HQO Fl:.,

MeOH/EtOAC o

2E.1 RT 2G.1 (27%) 2G.2 (17%)

cooooos0O0OO0O0OOO02ae-0000-3a-00000-7-000-58-00000
ood(27vomg0.64000100) 0000000 DODDODDODOOOODODOOOOOOOODOC(P
E/0000:75:25) 0 0000000033mgd 00070 -0HOCO0O0DOOO140mgd 7a
-OHOO7p-oHOODOOOOODODOOODODODOODODDDODOOOODOUOOOOOOOO
OO00O0O(PE/EtOAc:60:40-50:50)0 0 0000000000000 O0ODO0O0O2a -0
Oo00-3a ,70-000000-54-000000(00074mg00.17mmolO27%)0 0
ocoo0dbf2a-0000-30,73-000000-5p-000000(45mg00.121mmol
O17») 000000000000 ODO00ODOOO0

2G.1:

goooao

H NMR (400MHz, CDCls): 5 4.67 (1H, d, J = 52.1 Hz), 3.78 (1H, g, J = 2.4 Hz), 3.59
(3H, s), 3.37 (1H, dddd, J = 28.5, 12.0, 4.4, 2.5 Hz), 2.46 (1H, q, J = 13.0 Hz), 2.37-2.23
(2H, m), 2.20-2.10 (1H, m), 2.04-0.88 (27H, m), 0.88-0.83 (6H, m), 0.59 (3H, s) ppm.
®F NMR (CDCls, 376MHz): & -202.71 (tdd, J = 52.0, 27.7, 8.7 Hz) ppm.
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LRMS(ESI*)m/z:407.4 [M+H-H»0]*0 387.3 [M+H-H20-HF]*O
2G.2:
Doooo

'H NMR (400MHz, CDCly): 8 4.74 (1H, d, J = 52.1 Hz), 3.66 (3H, s), 3.63-3.35 (2H,
m), 2.43-2.29 (2H, m), 2.28-2.14 (1H, m), 2.08-1.00 (29H, m), 0.96 (3H, s), 0.92 (3H, d, J
= 6.2 Hz), 0.67 (3H, s) ppm.
*F NMR (CDCls, 376MHz): 5 -202.49 (tdd, J = 52.0, 29.5, 8.7 Hz) ppm.

LRMS(ESI*)m/z 407.4 [M+H-H20]*0387.3 [M+H-H20-HF]*O
oooooo
(H2a-0000-3p,70-000000-58-0000(0003))
00000

LiOH, MeOH  F,,

RT

£t & ®3(94%)

DO0000O0COO0D0O0O0O0O0O0O02a-0000-3B,70-000000-5p-00000
0(105mg0 0.25mmol0100)0 000000002 -0000-3B,7a-00000
0-58-0000(0003)(96mg00.23mmol094%)0 0000000000000
Doooo

'H NMR (400MHz, 7+ k> -Dg): 8 10.51 (1H, br. s), 4.58 (1H, dq, J = 48.0, 2.7 Hz), 3.96
(1H, dg, J = 7.2, 3.4 Hz), 3.91 (1H, q, J = 2.8 Hz), 2.89 (1H, tt, J = 14.2, 2.6 Hz), 2.43 (1H,
ddd, J = 15.5, 10.7, 5.3 Hz), 2.30 (1H, ddd, J = 15.0, 9.4, 6.7 Hz), 2.20-2.06 (4H, m), 2.01-
1.13 (21H, m), 1.11-0.97 (6H, m), 0.78 (3H, s) ppm.

'9F NMR (376MHz, 7 k> -Dg): 5 -184.37 (tt, J = 49.4, 8.7 Hz) ppm.

LRMS(ESI")m/z:409.1 [M-H]"0 819.5 [M-H] O
Dooooo

(1.20 -0000-3B,7p -000000-58-0000(0004))
Doooo

LiOH, MeOH

_

RT

it & ™ 4(93%)

ocooooocoo0oOooObOO002a-0000-3,7p-000000-5p-00000

O(90mgUd 0.21mmol0100)0000DO00ODO0O20 -0000-3B,73-000000-

5 -0000(0004)(80mg0d0.19mmol093%) 0000000000000
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ooogo
'H NMR (400MHz, 7 & > -De): 5 10.43 (br. s), 4.58 (1H, dq, J = 48.0, 3.1 Hz), 3.99 (1H,
dq, J = 7.1, 3.3 Hz), 3.57 (1H, tdd, J = 10.2, 5.0, 1.0 Hz), 2.42 (1H, ddd, J = 15.5, 11.0, 5.0
Hz), 2.29 (1H, ddd, J = 15.8, 9.2, 6.8 Hz), 2.22-2.06 (4H, m), 2.04-1.14 (23H, m), 1.07 (3H,
s), 1.05 (3H, d, J = 6.6 Hz), 0.79 (3H, s) ppm.
19F NMR (376MHz, 7 £ k> -De): 8 -184.29 (tt, J = 49.4, 8.7 Hz) ppm.

LRMS(ESI")m/z:409.1 [M-H]"0 819.5 [2M-H] O
oooooo

(J20 -0000-3a ,70 -000000-5p-0000(0005))
00000

LiOH, MeOH  F,

RT HO™

it & # 5(93%)

000000CO00000O0002a-0000-3a,70-000000-5-00000
O(74mgO0 0. 17mmol0100) 0000000 ODO2a -0000-3a,7a-000000-5
B-000O0(0005)(65mg00.16mmol093%) 0000000000000
ooooo
'H NMR (400MHz, 7+ k> -De): 8 4.65 (dg, J = 52.3, 1.7 Hz), 3.81 (1H, q, J = 2.8 Hz),
3.40 (1H, dddd, J = 29.7, 12.0, 3.9, 2.1 Hz), 2.69 (1H, q, J = 12.6 Hz), 2.39-2.16 (3H, m),
2.02-1.01 (25H, m), 0.98-0.91 (H, m), 0.69 (3H, s) ppm.
9F NMR (376MHz, 7+ + >-De): 5 -200.79 (tdd, J = 51.2, 29.5, 8.7 Hz) ppm.

LRMS(ESI")m/z:841.4 [2M+H]*0 393.4 [M+H-H>0]*0 375.4 [M+H-H>0-HF]*0 3
73.4 [M+H-2H,0]*0

oooooo

(K.20 -0000-3a,73-000000-5B-0000(0006))

alagalalls

LiOH, MeOH  F,

RT

it & # 6(97%)

O00000CO0O0O0OO0ODO0OO02e-0000-3a,78-000000-58-00000
0(44mg00.10mmol0100)0 000000002« -0000-3a,7p-000000-
5 -0000(0006)(40mgd0.97mmol097%)0 000000000000
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ooogo
'H NMR (400MHz, 7+ b -De): 8 4.67 (1H, dq, J = 52.1, 1.7 Hz), 3.61-3.42 (2H, m), 2.39-
2.15 (3H, m), 2.02-1.06 (29H, m), 0.99 -0.93 (6H, m), 0.70 (3H, s) ppm.
19F NMR (376MHz, 7+ k> -De): 8 -200.58 (tdd, J = 50.7, 30.3, 6.9 Hz) ppm.

LRMS(ESI")m/z:393.4 [M+H-H20]"0375.4 [M+H-H20-HF]*0373.4 [M+H-2H>0]
*0

oooooao

(00D03-2,2-000000000000)

(AAD0O0O3a ,73-000000-5-000000(3A.1))

ooooo

p
0]

pTSA

MeOH
2h, BERUE pov

SAI(EE B )

00000 O0ADDDOODOUDCA(100g0 250mmol0100)0 000000000 3a,
7B -0000D00O-5-00000D0000O0OOD0O0OOO0OO0O((103g0250mmolO OO
0)0
sfsislsls

'H NMR (400MHz, CDCL): 8 3.66 (3H, s), 3.73-3.63 (2H, m), 3.58 (2H, td, J = 10.4, 5.3

Hz), 2.35 (1H, ddd, J = 15.3, 10.1, 4.8 Hz), 2.21 (1H, ddd, J = 15.6, 9.6, 6.4 Hz), 1.99 (1H,

dt, J = 12.3, 2.8 Hz), 1.95-0.97 (26H, m), 0.94 (3H, s), 0.92 (3H, d, =6.4 Hz), 0.67 (3H, s)

ppm.

LRMS(ESI*)m/z:389.5 [M+H-H20]*0371.5 [M+H-2H20]*0
000000000000 (0000);J. Ren, Y. Wang, J. Wang, J. Lin, K. Wei, R. H
uangO O O (Steroids 2013, 78, 53-58)0 0000000

oooooo

(B.00D03a-00000-73-00000-58-000000(3B.1))

00oo00

‘, O
o Ac,0,
NaHCOs3,
THF,

16hr, 85 °C  AcO™

3B.1 (76%)

00003a,7-000000-5p-000000(30.09073.8mmol0100)0000
0(35mL0O369mmol0 10 0)0 0 0 NaHCO3(37.2g0 443mmol0 60 0)0 0 THF(60
OomL)00O0OO0O0O0OO0O000O0S8500000000000000000000000
000000000000 0000O00000O00000EtOAcDDOOONDODO(ODODOD0S3
oML O DDO0O00ODDOO00OODO0OON0ODO0ODNO0OOEtOAC(2x 200mL)0 000 O
0000000000000 (Na2S04)000000037g000000/0000000
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0o0oD0o0ooD0oo0ooDOoooDOoooDOoo0ooD(0o0DO0O000/EtOAC:85:15-580:20-70:30)
0o0oDo0o0oDOO0o0oDoDO0Oo0D3a-00000-73-00000-58-00000000D000ODO
00000000 (25.3g056.4mmol0 76%)0
goooao

H NMR (400MHz, CDCls): 3 4.64 (1H, tt, J = 10.5, 5.5 Hz), 3.64 (3H, s), 3.55 (1H, ddd, J

= 115, 8.7, 5.1 Hz), 2.33 (1H, ddd, J = 15.5, 11.0, 5.0 Hz), 2.20 (1H, ddd, J = 15.6, 9.6,

6.4 Hz), 2.00 (3H, s), 1.97-0.98 (24H, m), 0.93 (3H, s), 0.90 (3H, d, J = 6.4 Hz), 0.65 (3H,
s) ppm.

LRMS(ESI*)m/z:471.5 [M+Na]*0 371.4 [M+H-H20-HOAc]*O
Dooooo
(C.0003a-00000-73-000000000-5-000000(3C.1)0
Doooo

0
— MOM-<CI [wH o—
DIPEA
’ DCM '
AcO" 16 hr, RT  AcO" A OMOM
3B.1 3C.1 (79%)

Oo0000oKOODODOooooOOoDO03a-00000-7p-00000-5p-00000D00O(72
gh160.5mmol)DMOMO DO OIOODODODOODOODOODOODODODODOODOOOOO
O(0O00O0D00O/EtOAC:85:15-.80:20-70:30-60:40)0 00000000000 3a
-00o0ooD-7p-000000000O-5-000000D0DDDODDODODOD0ODOOOOO(G2
gd126mmold 79%) 0

ooooo

H NMR (400MHz, CDCls): 8 4.70-4.61 (1H, m), 4.60 (2H, s), 3.64 (3H, s), 3.39-3.25 (4H,
m), 2.33 (ddd, J = 15.5, 11.0, 5.0 Hz), 2.19 (1H, ddd, J = 15.5, 9.6, 6.4 Hz), 2.00 (3H, s),
1.90-0.98 (25H, m), 0.94 (3H, s), 0.90 (3H, d, J = 6.4 Hz), 0.65 (3H, s) ppm.

LRMS(ESI*)m/z:515.5 [M+Na]*0 371.5 [M+H-HOCH20CH3-HOAc]*O
oooooo
(D.00O03a-00000-7p-000000000-58-000000(3D.1))
Doooo

NaOMe

MeOH
1.5 hr, RT HO\"

D00OO0DCOODEDDODOODOODODS3a-00000-73-000000000-5B-000
000 (82g0166mmol0100)0 000000000003 -00000-73-000
DO00000-58-0000000000000000000(7590166mmol0O0000
0)0
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ooogo
'H NMR (400MHz, CDCls): 5 4.61 (2H, s), 3.65 (3H, s), 3.56 (1H, tt, J = 10.5, 5.0 Hz), 3.41-
3.25 (4H, m), 2.34 (1H, ddd, J = 15.5, 1.0, 5.0 Hz), 2.20 (1H, ddd, J = 15.5, 9.6, 6.4 Hz),
2.02-1.90 (1H, m), 1.89-1.72 (6H, m), 1.70-0.97 (19H, m), 0.94 (3H, s), 0.90 (3H, d, J =
6.4 Hz), 0.66 (3H, s) ppm.

LRMS(ESI*)m/z:371.5 [M+H-HOCH20CH3-H20]*0

Dooooo
(EE0007p-000000000-58-00-2-00000(3E.1)000007R-000
000O000-5B-00-3-00000(3E.2))

Doooo

O/
T,0,
LFTY
DCM
H 25 hr, 12°C \H
3D.1

3E.1 + 3E.2 (89%)

000030 -00000-7-000000000-5-000000(75g0166mmolO
i00)obcM(es50mL) 000 0O0DOO(ic)DDOS5000000000000O0((5S8mLOS
OOmmolO300)00Tf20(31mLO183mmol01.100)000000OODODOOOS8O1
o001000D0O0ODOOODOOOO0OODODDODODOODOO(RS5mML)OOTf,0(15mL)O0O
Oooooobo0oilz2014000001.50000000007TLCO00O0OO0OO0OOOO
0o0oDO00DO00oDOoo0ooDOo0o0DOoo0oDOoo0ooDOooDoDOoooDOoooDOooDoDOooDoDOooDaa(
O000O0O0D0/EtOACc:98:2-,97:3-95:5) 0000000000 00OYR-0000000
oo-5p-00-2-0000000007YR-00000D000ODO-58-00-3-000000
0000000 0DDOO0O0DDODO0OO0DOoO0DOoDbODOO(/4.1g0148mmold 89%)0
3E.1/3E.2:
Ooo0oago
'H NMR (400MHz, CDCl): & 5.74-5.34 (2H, m), 4.68-4.62 (2H, m), 3.66 (3H,

s), 3.37 (3H, s), 3.13 (1H, td, J = 10.2, 5.0 Hz), 2.32 (1H, ddd, J = 15.5, 10.3, 5.0 Hz), 2.26-

2.16 (1H, m), 2.15-1.00 (27H, m), 0.98 (2H, s), 0.92 (2H, d, J = 6.4 Hz), 0.86 (2H, d, J =

6.6 Hz), 0.68 (3H s) ppm.

Oooooo
(F.000O2a-00000-3p-00000-7p-000000000-5p-000000(3F
1)000003B .4 -0000-73-000000000-58-000000(3F.2))
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goooao

Ky
O

o—
ACO/,‘

1. mCPBA, HO OMOM
DCM, 1 hr H .
B — 3F1 (15% -2 I8 )
T 2. ACOH, i
? 50 °C, 16 hr ” ?
-“H O/ O/

! OMOM o H OMOM

3E.2 3F.2 (62% -2 T )

oooo7p-00U0ooooOoOOO-5p-00-2-0000000OOO7R-00O0DODOOODO
0-5-00-3-000000000O0(63.090146mmol0100)0 0 mCPBA(54.0g0 1.
500)000DCMOUTOTOOOO0N1I000D0D0D0O0O0O0O00OOOOOODODONazS203000
(250mL)0 0000000020000 C0CO0U0OOOOOOODODODDODOOOCODCM(300mM
LOOoO0O0OoOooooooDoDDoDO0OO0ONaHCO3ODODO(300ML) DO DDDODODOO(NazS
O4)0000U00OOA2B ,33-000000A3B 4B -0000D0DDODDODODOOOOOO
00072000 00000000 DODDODDODDODOOO) D 00O0O0O0OO0ODODDDOACOH(60
OmL)OOOOOOSs5000160000000UUOOOODUOODDODDDODODODODODOUOOOOO
(EtOAcx 30DCMx 1)U OOOOoooooDODDODOoODOOoOOoOOoOooooooo(@moooao
0/EA:85:15-,80:20-70:30-60:40-50:50) 0 0000000000020 -000
oo-3p-00ooo-7p-000noOoOoOOOO-5-00000O0O0O0OOOOODODODODOC(1
1.1g021.9mmol0200015%) 00000033 4B -0000C-7-000000O0O0O
0-5p-0000000000D0DD0ODO0ODODODO(40.5g090mmold200062%)0000O
3F.1:

ooood

H NMR (400MHz, CDCly): 5 4.74 (1H, q, J = 3.9 Hz), 4.62 (2H, s), 3.79 (1H, q, J =
3.7 Hz), 3.64 (3H, s), 3.36-3.31 (4H, m), 2.33 (1JH, ddd, J = 15.5, 11.0, 5.0 Hz), 2.20 (1H,
ddd, J = 15.5, 9.6, 6.4 Hz), 2.03 (3H, s), 2.01-0.99 (29H, m), 0.98 (3H, s), 0.90 (3H, d, J =
6.4 Hz), 0.65 (3H, s) ppm.

LRMS(ESI*)m/2:531.6 [M+Na]*0 387.4 [M+H-HOCH>0OCH3-HOCH>0OCH3]*0O
3F.2:
Doooo

H NMR (400MHz, CDCls): 8 4.64 (2H, s), 3.64 (3H, s), 3.35 (3H, s), 3.19 (1H, br. s),
3.10 (1H, td, J = 10.8, 4.5 Hz), 2.88 (1H, d, J = 3.7 Hz), 2.32 (1H, ddd, J = 15.5, 11.0, 5.0
Hz), 2.19 (1H, ddd, J = 15.5, 9.6, 6.4 Hz), 2.12-2.04 (1H, m), 2.03-0.95 (25H, m), 0.90 (3H,
d, J = 6.4 Hz), 0.87 (3H, s), 0.65 (3H, s) ppm.

LRMS(ESI*)m/z:417.4 [MOOOO-MOMOO]*0387.4 [M+H-HOCH20CH3]*D
Oooooo
(6.0002a-00000-3p,7p-0000000000-58-000000(36.1))
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goooao

AcO,,,

DCM
2.5 hr, RT MOMO

D00000OKOOOOOOOOO2a-00000-3-00000-73-0000000
0DO0-58-000000(11.0g021.6mmol0100)0MOMO0O0O00O000O0O00O
0002a-00000-33,73-0000000000-58-000000000000/0
0000000 (13.090000)0

Doooo

'H NMR (400MHz, CDCly): 8 4.83 (1H, g, J = 3.1 Hz), 4.62 (2H, s), 4.62 (2H, s), 3.67 (1H,
q, J = 2.9 Hz), 3.63 (3H, s), 3.33 (3H, ), 3.33 (3H, §), 3.32-3.30 (1H, m), 2.32 (1H, ddd, J
= 15.5, 11.0, 5.0 Hz), 2.19 (1H, ddd, J = 15.6, 9.4, 6.5 Hz), 2.01 (3H, s), 1.99-1.25 (25H,
m), 0.95 (3H, s), 0.89 (3H, d, J = 6.4 Hz), 0.65 (3H, s) ppm.

LRMS(ESI*)m/z:575.6 [M+Na]*0 491.6 [M-HOCH2OCH3]*0 429.5 [M-2HOCH20
CH3]*O

Dooooo
(H.OOO20-00000-33,7-0000000000-58-000000(3H.1))
Doooo

2,
7
‘“

O

O

—

NaOMe HO.,

MeOH

2.5 hr, RT MOMO OMOM

3H.1 (85%)

Oo0oo0O0oO0oE0O0ODOOOUOOODR?20-00000-33,78-000000C0DO00ODOO-5B -
00000 (13.0g021.6mmol0100)000000CDO0OO0O0OCODOOO0OZ20 -00
ooo-3,7p-0000000O0O0O-5p-00000000O0UODOODOODOODOODV(9.
590 18.3mmol0d 85%)0
oooono
'"H NMR (400MHz, CDCl3): 8 4.65 (1H, d, J = 6.8 Hz), 4.62 (1H, d, J = 6.8 Hz), 4.60 (1H,
d, J=6.8 Hz), 4.57 (1H, d,  =6.8 Hz), 3.65-3.59 (4H, m), 3.43-3.36 (1H, m), 3.34 (3H, s),
3.33-3.31 (1H, m), 3.31 (3H, s), 2.96 (1H, br. s}, 2.29 (1H, ddd, J = 15.6, 10.5, 5.0 Hz),
2.16 (1H, ddd, J = 156.6, 9.4, 6.5 Hz), 1.97-1.23 (21H, m), 1.16-0.96 (4H, m), 0.92 (3H, s),
0.86 (3H, d, J = 6.4 Hz), 0.61 (3H, s) ppm.

LRMS(ESI*)m/z:533.7 [M+Na]*0 399.5 [M-HOCH20CH3-H20-OMe]*0 387.4 [M+
H-2HOCH2OCH3]O

oooood
(.ooo2-000-3B,73-000000O0DODODO-53-000000(31.1))
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00000
o)
[WH o—
Ho,, DMP o
DCM
MOMO 45m, RT MOMO b OMOM
311 (93%)

ooooooMOODDODODDODODOO2a -00000-3B,73-0000000000-5B -
000000 (9.2g018.0mmol 100) 00D OO0DODODODODODODODODOODOODOODOO
(D0DDODDODDO/EtOAC:80:20-570:30-65:35) 00000000000 0O2-000-3B,
73-0000000DOO-5-000000000D0O0OO0ODOOOODODOOOC(8.5¢
016.7mmold 93%)0O

ooooog

'H NMR (400MHz, CDCls): 8 4.62 (2H, d, J = 7.0 Hz), 4.58 (2H, d, J = 7.0 Hz), 3.76 (1H,
t, J = 2.6 Hz), 3.63 (3H, s), 3.34 (3H, s), 3.32 (3H, s), 3.31-3.23 (1H, m), 2.64 (1H, d, J =
12.8 Hz), 2.38-2.03 (5H, m), 2.01-1.25 (14H, m), 1.21-1.10 (2H, m), 1.09 (3H, s), 0.87 (3H,
d, J =6.4 Hz), 0.63 (3H, s) ppm.

LRMS(ESI*)m/z:531.6 [M+Na]*0 477.6 [M-OMe]*0 415.5 [M-HOCH20OCH3-OMe]
O

oooooo
(J,OOD2,2-00000-3p,7p-0000000000-5p-000000¢(3J.1)000
002-0000-3B,73-0000000000-5B-00-1-00000(3J.2))
00000

o— s o—

OMOM MOMO H OMOM

3J.1 (21%) 3J.2 (12%)

oooo2-000-3B,73-00000000D0O0O-58-000000(8.09015.7mmol
0di00)obcM@4omL) DO OO OODOOODAST(1004mLO 78.6mmol050 0)0 00O
O000oU0oooUoodos0000o0o0oO0oU0oUooooODOooobeM(IoOmL) DD OO OO0
O0O00O0OONaHCOzOOO(A50mL) 000000002000 000000000000O
goooodobecM((loomL) 0D UODO0ODO0ODO0DUOODODOOUOODODOOODOO(Na2s04)00
oo0oooor.5g00000D0/000000D0O0O0O0DO0DDODDODDODDODODDODODODO(ODO
O0000/EtOAc:90:10-85:15-.80:20)0 00 000O00O0DOO0O0D2,2-00000-3B
/B -0 000000O0DOO-5-000000(1.75g03.3mmol021%)0000032-0
O0D-3p,73-0000000000-58-00-1-00000(970mg01.9mmold 12
) DOOOoOoOooODooooooooooooao

3J.1:
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ooogo
H NMR (400MHz, CDCls): 8 4.72 (1H, d, J = 6.6 Hz), 4.66 (1H, d, J = 6.6 Hz), 4.63
(2H, s), 3.81 (1H, br. s), 3.66 (3H, s), 3.38 (3H, s), 3.36 (3H, §), 3.31-3.21 (1H, ), 2.34
(1H, ddd, J = 15.6, 10.5, 5.0 Hz), 2.21 (1H, ddd, J = 15.6, 9.4, 6.5 Hz), 2.12 (1H, br. s),
2.05-1.08 (25H, m), 1.04 (3H, s), 0.92 (3H, d, J = 6.4 Hz), 0.67 (3H, s) ppm.
19F NMR (376MHz, CDCls): 5 -99.89 (d, J = 259.0 Hz), -102.89 (ddt, J = 250.6, 40.7, 5.0
Hz) ppm

LRMS(ESI*)m/z:553.5 [M+Na]*0d 437.5 [M-HOCH20CH3-OCH3]*O
3J.2:
oooogano

"H NMR (400MHz, CDCl3): 6 5.39 (1H, d, J = 17.7 Hz), 4.71 (1H, d, J = 6.8 Hz), 469
(1H, d, J = 6.8 Hz), 4.64 (2H, s), 4.12-4.08 (1H, m), 3.66 (3H, s), 3.40 (3H, s), 3.36 (3H,
s), 3.27-3.17 (1H, m), 2.34 (1H, ddd, J = 15.6, 10.5, 5.0 Hz), 2.21 (1H, ddd, J = 15.6, 9.4,
6.5 Hz), 2.12-1.14 (24H, m), 1.12 (3H, s), 1.10-0.96 (2H, m), 0.91 (3H, d, J = 6.4 Hz), 0.68
(3H, s) ppm.
F NMR (376MHz, CDCls): 8 -115.57 (dt, J = 17.0, 8.5 Hz) ppm.

LRMS(ESI*)m/z:448.6[M+H-HOCH20CH3]*0 387.4 [M+H-2HOCH>0CH3]*O
oooooo
(K.0OOD2,2-00000-33,73-000000-58-000000(3K.1))
00000

. o
O™  2MHCI
F MeOH
MOMO ) OMOM Shr,70°C
3J.1 KA(EEM )

coooooLooooOooooDb22-00000-3,7p-000000CD0O0O0O-5B -
oooogood(.5g01.76mmold100)0000000O0OOO02,2-00000-3B,7
p-000000O-5-0000000000D0DODOODODODO@.3gODOOOO)O

gooaao

'H NMR (400MHz, CDCls): 8 3.89 (1H, t, J = 5.7 Hz), 3.67 (3H, s), 3.54 (1H, ddd, J = 11.6,
9.2, 5.1 Hz), 2.36 (1H, ddd, J = 15.6, 10.5, 5.0 Hz), 2.22 (1H, ddd, J = 15.6, 9.4, 6.5 Hz),
2.17-1.07 (27H, m), 1.05 (3H, s), 0.93 (3H, d, J =6.4 Hz), 0.69 (3H, s) ppm.

*F NMR (376MHz, CDCls): & -100.05 (d, J = 251.4 Hz), -105.16 (ddt, J = 252.1, 40.5, 7.2
Hz) ppm.

LRMS(ESI*)m/z:425.5 [M+H-H20]*0 405.5 [M+H-H20-HF]*O
Dooooo
(L.LOOD2,2-00000-3,7-0000-58-000000(3L.1)+000(3L.2))
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goooao

H
ki 3L.2

~

(91%)

ocoooooMOOooooODOOOO02,2-00000-3p,73-000000-58-0000
OoO(1.0g02.26mmold100)0000CDOOOO0O2,2-00000-3,7-0000-5B
-000D000+000(900mgO2.05mmol09%1%-000000) 000000000
3L.1

oooood

'H NMR (400MHz, CDCls): 8 3.67 (3H, s), 2.93 (1H, ddd, J = 13.2, 5.5, 0.8 Hz), 2.77-
2.63 (2H, m), 2.52-1.38 (23H, m), 1.37 (3H, s), 1.35-0.96 (6H, m), 0.94 (3H, d, J =6.5 Hz),
0.70 (3H, s) ppm.

*F NMR (376MHz, CDCls): 8 -104.37 (ddd, J = 263.6, 39.9, 12.1 Hz), -111.15 (dq, J =
263.6, 5.0 Hz) ppm.

LRMS(ESI*)m/z:439.5 [M+H]"O

3L.2 LRMS(ESI*)m/z:457.5 [M+H]*0O

gooooad
(MODOD2,2-00000-30,70-000000-5p-000000(3M.1)+000O2,2-
00000-3a,7p-000000-58-000000(3M.2))

goooad

O/
NaBH4 CeCly; F

MeOH, EtOAc, HO™

O
H 2h, RT
3L.1 + Ky 3L.2 3M.1(40%) 3M.2 (4%)

ooooooBOoOoOoOoOOODOOO?,2-00000-3,7-0000-5-00000000
oo0ooog(rso0mg01.7lmmol0100) 00000000 OOOOOOOOOOOO
0o0ooo@ooooo/EtOAc:70:30-60:40-50:50) 00000000000 02,2
-00000-3a ,70 -0 00000-5-000000((300mg00.68mmold40%)0 O
oogd2,2-00000-30 ,73-000000-5f-000000(26mg0O0.06mmol0O 4
%)Ooooog

3M.1:
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oooooao
'H NMR (400MHz, CDCls): 8 3.86 (1H, q, J = 2.7 Hz), 3.67 (3H, s), 3.65-3.56 (1H,
m), 2.54 (1H, q, J = 13.2 Hz), 2.47-2.31 (2H, m), 2.28-2.17 (1H, m), 2.05-1.04 (19H, m),
1.00 (3H, s), 0.94 (3H, d, J = 6.5 Hz), 0.67 (3H, s) ppm.
19F NMR (376MHz, CDCly): 5 -101.58 (dquin, J = 235.8, 5.2 Hz), -119.95 (dddd, J = 235.8,
39.9, 20.8, 10.4 Hz) ppm.

LRMS(ESI*)m/z:425.5 [M+H-H20]*0
3M.2:
oooooao

'H NMR (400MHz, CDCly): & 3.73 (1H, ddt, J = 19.7, 10.9, 5.4 Hz), 3.67 (3H, s),
3.57 (1H, ddd, J = 11.3, 9.5, 5.1 Hz), 2.43-2.30 (2H, m), 2.22 (2H, ddd, J = 15.7, 9.4, 6.6
Hz), 2.04-1.05 (31H, m), 1.02 (3H, s), 0.93 (3H, d, J = 6.4 Hz), 0.68 (3H, s) ppm.
9F NMR (376MHz, CDCls): 5 -101.31 (dquin, J = 237.6, 5.2 Hz), -119.06 (dddd, J = 237.6,
38.2, 19.0, 10.2 Hz) ppm.

LRMS(ESI*)m/z:425.5 [M+H-H20]*0

Dooooo
(N.2,2-00000-33,73-000000-5p-0000(0007))
Dooooo

/, O
O~  2M LiOH
F MeOH
HO 1 oH 16 hr, RT
3K.1 it & B 7@83%)

000000CO0O0O0O0OD0D00O0D02,2-00000-38,73-000000-58-0000
00(60mg00.14mmol0100)0000000002,2-00000-38,7p-0000
0O0-58-0000(0007)0000000000000(50mg00.12mmol0 83%)0
oooooo

'H NMR (400MHz, CDCls): & 3.89 (1H, br. s), 3.55 (1H, ddd, J = 11.4, 9.2, 5.2 Hz), 2.39
(1H, ddd, J =15.6, 10.5, 5.0 Hz), 2.26 (1H, ddd, J= 15.8, 9.4, 6.5 Hz), 2.18-1.07 (26H, m),
1.05 (3H, s), 0.94 (3H, d, J = 6.5 Hz), 0.69 (3H, s) ppm.

®F NMR (376MHz, CDCls): 8 -100.00 (d, J = 253.2 Hz), -105.12 (ddt, J = 251.4, 416, 8.0
Hz) ppm.

LRMS(ESI*)m/z:411.5 [M+H-H20]*0 391.5 [M+H-H20-HF]*O
oooooo
(0.2,2-00000-3a,7a-000000-5p-0000(0008))
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oooooan

2M LiOH

MeOH
16 hr, RT

H
it & P 8(9%6%)

ocooOooocooogoooOoO0gd2,2-00000-3a0,70-000000-5p-0000
OO(r5mgO0.17mmol0100)0000000D0O0O2,2-00000-3a,7a-00000

0-58-0000(0008)000000000000(70mgd0.16mmol0 96%)0
oooooo

'H NMR (400MHz, CDCls): & 33.86 (1H, q, J = 2.0 Hz), 3.62 (1H, ddt, J = 19.7, 10.9, 5.4
Hz), 2.54 (1H, q, J = 13.0 Hz), 2.44-2.35 (2H, m), 2.25 (1H, ddd, J = 15.9, 9.6, 6.5 Hz),
2.02-1.02 (25H, m), 0.99 (3H, s), 0.94 (3H, d, J = 6.4 Hz), 0.67 (3H, s) ppm.

9F NMR (376MHz, CDCls): & -119.67 (d, J = 235.8 Hz), -119.67 (dddd, J = 235.8, 38.2,
19.1, 10.4 Hz) ppm.

LRMS(ESI*)m/z:411.5 [M+H-H20]*0 393.4 [M+H-2H20]*0
Dooooo

(P 2,2-00000-3,7-0000-5p-0000(00000E)+000(3P.1))
oooooo

o o)
OH T
- N
F HO
2M LIOH O 0 o) \
p ANZTEE—L
MeOH
i O 16hr, RT o
F.'
c X
%
O H O
5 \
HO H TEE—IL
Ky 3L.2

ocooooocoboooobooboOogez,2-00000-3,7-0000-5p-00000000
oogd(eomgdo.14mmoll100) 0000000 DODZ2,2-00000-3,7-0000-5
p-0oo0go(oogp)bOO0O0oOobobDOoOoOoboDbDOoOoobooOOo/00Oo/00bDOOOOO
Oo0o0oooooooD((55mg00.13mmold 93%)0
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goooogad

'H NMR (400MHz, CD:CN): 8 2.93 (1H, dd, J = 13.1, 5.9 Hz), 2.90-2.84 (1H, m), 2.70-
1.97 (9H, m), 1.93-0.93 (19H, m), 0.91 (2H, d, J =6.4 Hz), 0.89 (1H, d, J = 6.4 Hz), 0.67
(2H, s), 0.64 (1H, s) ppm.

*F NMR (376MHz, CDsCN): 5 -103.96 (1F, ddd, J = 261.6, 38.1, 15.0 Hz), -108.59 (0.2F,
ddd, J =246.2, 39.0, 11.3 Hz), -110.91 (1F, dq, J = 263.6, 5.2 Hz), -113.71--112.69 (0.1F,
dg, J =246.2, 52 Hz), -116.15 (0.1F, dqg, J =246.2, 5.2 Hz), -117.09 (0.2F, dq, J = 246.2,
5.2 Hz) ppm.

LRMS(ESI*)m/z:0 0 0: 425.5 [M+H]*;000: 443.5 [M+H]*:0O0OOOOO: 457.
7 [M+H]"0 439.5 [M+H-H»0]*;0 000 0: 443.5 [M+H]*0 439.5 [M+H-MeOH]*0O
oooooo

(0.2,2-00000-3a,7p-000000-5p-0000(0009))

oooooo

O/
2MLIOH

MeOH v
HOT T oA 16 hr, RT 1O

3M.2 it & B 9(78%)

goooooDcooDooooooo?2,2-00000-3a,73-000000-5-0000
O00((25mgO00.06mmol0 100)0000DOO0O0DODO2,2-00000-3a,7-0000
00-58-0000(0009)00000000000O00 (20mgd0.05mmolld 78%)0
oooooano
'H NMR (400MHz, CD;OD): 5 3.69 (1H, ddt, J = 21.0, 11.0, 5.0 Hz), 3.44 (1H, ddd, J =
11.5, 9.8, 5.0 Hz), 2.38-2.26 (2H, m), 2.25-2.14 (2H, m), 2.08-1.06 (32H, m), 1.03 (3H, s),
0.96 (3H, d, J = 6.5 Hz), 0.72 (3H, s) ppm.
9F NMR (376MHz, CDOD): & -101.64 (dquin, J = 239.3, 5.0 Hz), -120.18 (dddd, J =
239.3, 38.2, 20.8, 10.4 Hz) ppm.

LRMS(ESI*)m/z:411.4 [M+H-H20]*0393.3 [M+H-2H»0]"0

oooooo

(0004-000900000000000)
(A.N-(2,2-00000-3p,7p-000000-58-000-24-000)-00000000
0000O0(00010))

oooooo

”-ONa
0]

t & W7

ocoo00o0ooQbOoOoOoDbDb22-00000-3a,7a-000000-58-0000(7.4mg0O
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0.017mmo)000C0O0O0O0O00O00OON-(2,2-00000-3B,73-000000-5B -
000-24-000)-0000000000000000000000000(7.4mg077
%)0

oooooo

'H NMR (400 MHz, MeOD) & 3.78 (1H, br. s), 3.61-3.56 (2H, m), 3.40 (1H, ddd, J = 14.6,
9.7, 5.2 Hz), 2.95 (2H, app.t., J = 6.9 Hz), 2.24 (1H, ddd, J = 15.0, 10.6, 5.2 Hz), 2.12—
1.07 (23H, m), 1.05 (3H, s), 0.97 (3H, d, J = 6.5 Hz), 0.71 (3H, s) ppm.

*F NMR (376 MHz, MeOD) & -101.00 (d, J = 251.4 Hz), -105.55 (ddt, J = 250.3, 40.3, 7.8
Hz) ppm.

LRMS(ESI"): [M-Na]'0 0 0 534.2706;0 0 0534.27090

oooooo

(B. N-(2,2-00000-33,73-000000-5p-000-24-000)-00000000
00(00011))

oooooo

it & 8B7

coooooQbOboOoOooDb2,2-00000-3a,7a-000000-5-0000(20.0mg
0o0o.047mmol)DOD0OOCOCOCOOOOON-(22-0000D0D-38,73-000000-58
-0o00-24-000)-0000000CDOOOOCODOOOODCODODOOO(@@7.66mg0O 73%)0
gooooan

'H NMR (400 MHz, MeOD) & 3.78 (1H, br. s), 3.45 -3.35 (3H, m), 2.40-2.30 (2H, m), 2.23
(1H, m), 2.12-1.06 (23H, m), 1.05 (3H, s), 0.96 (3H, d, J = 6.4 Hz), 0.71 (3H, s) ppm.

*F NMR (376 MHz, MeOD) & -100.62 (d, J = 250.4 Hz), -105.55 (ddt, J = 250.4, 40.8, 7.6
Hz) ppm.

HRMS(ESI*): [M+Na]*0 0 0 522.3002;000522.30070

oooooo
(C.N-(0DODO),N-(2,2-00000-3B,73-000000-5p-000-24-000)-00(
00012)0

oooooo

000000QIO00O0002,2-00000-3a,7a-000000-5B-0000(25.36m
g0 0.059mmol)0 000000000 O00N-(000),N-(2,2-00000-3B,7p-00
0000-5-000-24-000)-00000000000000(13.3mg045%)0
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goooogad
'H NMR (400 MHz, MeOD) & 3.96 (2H, br. d, J = 18.1 Hz), 3.78 (1H, br. s), 3.40 (1H, m),
3.08 (1.5H, s), 2.94 (1.5H, s), 2.48 (1H, m), 2.41-1.06 (23H, m), 1.05 (1.5H, s), 1.05 (1.5H,
s), 1.00 (1.5H, d, J=6.5Hz), 0.96 (1.5H, d, J = 6.5 Hz), 0.73 (1.5H, s), 0.71 (1.5H, s) ppm;
F NMR (376 MHz, MeOD) & -100.62 (d, J = 250.7 Hz), -105.55 (ddt, J = 250.0, 40.2, 7.2
Hz) ppm.

HRMS(ESI*): [M+Na]*0 0 0522.3002;000522.29980

Dooooo

(D. N-(2,2-00000-3B,73-000000-5B-000-24-000)-0000-2-00
00000000O00O00000(00013))

Dooooo

ONa

000000QIODODDN2,2-00000-3a,7a-000000-58-0000(20.0mg
00.047mmo)J 0000000000 ON-(2,2-00000-3B,73-000000-5B
-000-24-000)-0000-2-00000000000000000000000000C
0000 (18.18mgd 68%)0

Dooooo

'H NMR (400 MHz, MeOD) & 3.89-3.72 (2H, m), 3.40 (1H, m), 2.28-1.06 (33H, m), 1.05
(3H, s), 0.96 (3H, d, J = 6.5 Hz), 0.70 (3H, s) ppm.

19F {'H} NMR (376 MHz, MeOD) & -100.61 (d, J = 249.4 Hz), -105.55 (d, J = 250.2, 4 Hz)
Ppm.

HRMS(ESI*): [M+H]*0 0 0554.3652;0 0 0554.36560

oooooo
(E.1-(2,2-00000-3p,7p-000000-58-000-24-000)-00000-3-00
O000O00O00(0O014))

oooooo

000000QOOO0D00O02,2-00000-3a,7a-000000-5p-0000(20.0mg
00.047mmo)0 00000000000 1-(2,2-00000-38,73-000000-5
B-000-24-000)-00000-3-0000000000000000000(21.88m
g0 83%)0
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goooogad
'"H NMR (400 MHz, MeOD) 8 3.78 (1H, br. s), 3.41 (1H, ddd, J = 14.8, 9.9, 5.2 Hz), 2.57-
1.07 (33H, m), 1.05 (3H, s), 0.99 (3H, d, J = 6.5 Hz), 0.72 (3H, s) ppm.
*F NMR (376 MHz, MeOD) & -100.63 (d, J = 250.3 Hz), -105.55 (ddt, J = 249.8, 40.9, 7.8
Hz) ppm.

HRMS(ESI*): [M+H]*0 0 0540.3495:0 00540.35070

Dooooo

(F. 3-(2,2-00000-3B,73-000000-58-000-24-000)-4-000000 -
0000000000 (00015))

Dooooo

% __ 00

{&ONa
N
'

S

000000QIODNODNO2,2-00000-3a,7a-000000-5p-0000(20.0mg
00.047mmol)0 00000000000 3-(2,2-00000-3B,7p-000000-5B
-000-24-000)-4-000000-0000000000000000000(21.41m
g0 81%)0O
Dooooo

'H NMR (400 MHz, MeOD) 5 4.90-4.78 (0.4H, m), 4.77 (0.6H, d, J = 9.8 Hz), 4.71 (0.4H,
d, J=8.4Hz), 460 (0.4H, d, J = 8.4 Hz), 4.59 (0.6H, m), 4.48 (0.6H, d, J = 9.8 Hz), 3.78
(1H, br. s), 3.46-3.15 (3H, m), 2.58-1.07 (24H, m), 1.04 (3H, br. s), 0.99 (1.2H,d, J=6.5
Hz), 0.96 (1.8H, d, J = 6.5 Hz), 0.73 (1.2H, s), 0.71 (1.8H, s) ppm.

®F NMR (376 MHz, MeOD) & -100.63 (d, J = 249.1 Hz), -105.52 (ddt, J = 250.1, 41.4, 7.8
Hz) ppm.

HRMS(ESI*): [M+H]*0 0 0544.2903;000544.29040

oooooo
(G.N-(2,2-00000-3B,7p-000000-58-000-24-000)-00000(0001
16))

oooooo

it & m7

000000QIOONODND2,2-00000-3a,7a-000000-5p-0000(20.0mg
00.047mmo)J0000O00O00O0O0ON-(2,2-00000-3B,73-000000-58
-000-24-000)-00000000000000000(9.83mg0 65%)0
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goooogad
'H NMR (400 MHz, MeOD) & 3.78 (1H, br. s), 3.72-3.59 (4H, m), 3.59-3.50 (4H, m), 3.40
(1H, ddd, J = 14.8, 9.7, 5.2 Hz), 2.42 (1H, m), 2.30 (1H, m), 2.13-1.06 (22H, m), 1.05 (3H,
s), 0.99 (3H, d, J = 6.5 Hz), 0.72 (3H, s) ppm.
*F NMR (376 MHz, MeOD) & -101.64 (d, J = 250.3 Hz), -105.55 (ddt, J = 249.6, 40.6, 7.8
Hz) ppm

HRMS(ESI*): [M+H]*0 0 0498.3389;0 00 498.33940

Oooooo
(H.N-(2,2-00000-38,73-000000-5B-000-24-000)-00000000
0000O0(0O0017))

ooooo0o

0o0oOo0ooDQUUOO0oDO2,2-00000-3a,7a-000000-58-0000(20.0mg
0o0.047mmol)D00ODOOODOODOOON-(2,2-00000-3B,73-000000-5P8
-000-24-000)-0000000000O0O0OO0ODOOODOOODOOODOO0O(18.12mg0O
77%)0
gooooao
'H NMR (400 MHz, MeOD) & 3.78 (1H, br. s), 3.75 (2H, s), 3.40 (1H, ddd, J = 14.8, 9.7,
5.2 Hz), 2.30 (1H, m), 2.13-1.06 (23H, m), 1.05 (3H, s), 0.98 (3H, d, J = 6.4 Hz), 0.72 (3H,

s) ppm.
°F NMR (376 MHz, MeOD) & -101.61 (d, J = 249.7 Hz), -105.55 (ddt, J = 249.6, 40.6, 7.8

Hz) ppm.

HRMS(ESI*): [M+H]*0 00 486.3026;0 0 0486.302900

oooooo
(I.IN(DO00DD0O0O0O00)-N-(2,2-00000-33,73-000000-5B-000-24-00
0)-2-00000000000(00018))

oooooo

it & 87

000000QIOONODND2,2-00000-3a,7a-000000-5p-0000(20.0mg
00.047mmol)J 0000000000 ON-(000O0DO0O00O0)-N-(2,2-00000-3B
7B -000000-5p-000-24-000)-2-0000000000000000000
0000 (14.81mg0d 59%)0
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goooogad
'H NMR (400 MHz, MeOD) & 4.00 (4H, d, J = 19.4 Hz), 3.78 (1H, br. s), 3.40 (1H, ddd, J
= 14.8, 9.7, 5.2 Hz), 2.42 (1H, m), 2.23 (1H, m), 2.14-1.07 (22H, m), 1.05 (3H, s), 0.96
(3H, d, J =6.4 Hz), 0.71 (3H, s) ppm.
*F NMR (376 MHz, MeOD) & -100.65 (d, J = 250.7 Hz), -105.55 (ddt, J = 249.6, 40.6, 7.8
Hz) ppm.

HRMS(ESI*): [M+H]*0 0 0544.3080;0 0 0544.30810

Dooooo
(J.N-(ODODO)-N-(2,2-00000-3p,7p-000000-5p-000-24-000)000
0000000000 (00019))

Dooooo

t & B7

000000QIODNODNO2,2-00000-3a,7a-000000-5p-0000(20.0mg
00.047mmol)J 0000000000 ON-(000)-N-(2,2-00000-3B,7B -00
0DO000-58-000-24-000)-00000000000000000000000000
(9.49mg0 36%)0

Dooooo

'H NMR (400 MHz, MeOD) 5 3.84-3.68 (3H, m), 3.40-3.36 (1H, m), 3.11 (1.5H, s) 3.08-
2.99 (2H, m), 2.92 (1.5H, m), 2.57-1.07 (23H, m), 1.05 (3H, s), 0.99 (1.5H, d, J = 6.5 Hz),
0.98 (1.5H, d, J =6.5 Hz), 0.72 (3H, s) ppm.

F NMR (376 MHz, MeOD) & -100.64 (d, J = 249.4 Hz), -105.54 (ddt, J = 250.3, 40.3, 7.8
Hz) ppm.

HRMS(ESI*): [M+Na]*0 00 572.2828;000572.28300

oooooo

(K. 3-(2,2-00000-3p ,7p-000000-58-000-24-000)0000-00000
000000000 (0O0020))

oooooo

000000QDO0OO0D00O02,2-00000-3a,7a-000000-5pB-0000(25.0mg
00.058mmo) 0000000000 003-(2,2-00000-3B,7p-000000-5B
-000-24-000)000-00000000000000000000000000(25.
44mg0 76%)0
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goooogad
'H NMR (400 MHz, MeOD) & 3.78 (1H, br. s), 3.40 (1H, ddd, J = 14.6, 9.7, 5.2 Hz), 3.33-
3.25 (2H, m), 2.86-2.78 (2H, m), 2.24 (1H, m), 2.17-1.07 (25H, m), 1.05 (3H, s), 0.97 (3H,
d, J=6.5Hz), 0.72 (3H, s) ppm.
*F NMR (376 MHz, MeOD) & -100.59 (d, J = 250.1 Hz), -105.55 (ddt, J = 249.4, 40.8, 7.5
Hz) ppm.

HRMS(ESI*): [M+Na]*0 0 0 594.2647;0 0 0594.26480

Dooooo

(L N-(2,2-00000-3p,7p-000000-5p-000-24-000)00000000
0DO00O00(00021))

Dooooo

it & 17

00000D0QUDODNODO2,2-00000-3a,7a-000000-58-0000(25.0mg
00.058mmol )0 000000000 O0ON-(2,2-00000-3B,7p-000000-5B
-000-24-000)0000D00O0DOOODOODOODOODOODOO(27.63mg0O 8
7%)0
gooooaog
"H NMR (400 MHz, MeOD) & 4.32 (1H, d, J = 17.8 Hz), 4.28 (1H, d, J = 17.8 Hz), 3.78
(1H, br. s), 3.41 (1H, ddd, J = 14.6, 9.8, 5.1 Hz), 2.33 (1H, m), 2.25-1.07 (23H, m), 1.05
(3H, s), 0.98 (3H, d, J =6.4 Hz), 0.72 (3H, s) ppm.
*F NMR (376 MHz, MeOD) & -100.61 (d, J = 250.8 Hz), -105.55 (ddt, J = 249.4, 40.8, 7.5
Hz) ppm.

HRMS(ESI*): [M-2H+D+2Na]*0 00 567.2397;0 0 0567.23870

oooooo

(M. N-(2,2-00000-3p,7p-000000-58-000-24-000)-2-000000
0000000 (00022))

oooooo

it & 7

OooO0oooQbOoOoOopoD?2,2-00000-3a,7a-000000-5-0000(30.0mg
Oo.07vOommol)DO0O0O0OCDODOOOOODON-(2,2-00000-3B,7p-00000D0-5
-jo0-24-000)-0000D00O0O0OO
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goooogad
H NMR (400 MHz, MeOD) & 4.04 (2H, app. t, J = 5.5 Hz), 3.78 (1H, br. s), 3.44 (2H, app.
t, J = 5.5 Hz), 3.41 (1H, m), 2.26 (1H, ddd, J = 15.5, 10.5, 5.2 Hz), 2.18-1.06 (23H, m),
1.05 (3H, s), 0.98 (3H, d, J = 6.5 Hz), 0.71 (3H, s) ppm.
*F NMR (376 MHz, MeOD) & -100.59 (d, J = 250.0 Hz), -105.48 (ddt, J = 249.4, 40.8, 7.5
Hz) ppm.

HRMS(ESI*): [M+Na]*0 0 0574.2621;000574.26200

Dooooo

(N. 0-(2,2-00000-3B,73-000000-5p-000-24-000)-2-0000000
000000000000 0O023))

Dooooo

0o0odoooQQuoDooDoOo2,2-00000-3a,7a-000000-5B-0000(20.0mg
00.047mmol) 000 000O0O0ODODODOO-(2,2-00000-3B,7p-00000D0O-5B
-jdo0-24-000)-2-0000000000000000COOO0DOOOOOOOOOOO
(15.06mg0d 58%)0

oooooo

'H NMR (400 MHz, MeOD)  4.42 (2H, app. t, J = 7.0 Hz), 3.78 (1H, br. s), 3.41 (1H, ddd,
J=148,9.8, 50Hz), 3.12 (2H, app. t, J =7.2 Hz), 2.39 (1H, m), 2.26 (1H, m), 2.14-1.06
(22H, m), 1.05 (3H, s}, 0.95 (3H, d, J = 6.7 Hz), 0.71 (3H, s) ppm.

°F NMR (376 MHz, MeOD) & -100.65 (d, J = 250.5 Hz), -105.48 (ddt, J = 249.8, 40.9, 7.6
Hz) ppm.

HRMS(ESI*): [M+Na]*0 0 0581.2331;000581.233200

oooooo

(0. N-(2,2-00000-33,73-000000-5p-000-24-000)0000-2-000
0000000 (00024)0

oooooo

000000QOOO0D00O02,2-00000-3a,7a-000000-5p-0000(20.0mg
00.047mmo)0 000000000 O00ON-(2,2-00000-3B,78-000000-5p
-000-24-000)0000-2-000000000000000000000(24.04mg
085%)0
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goooogad
'H NMR (400 MHz, MeOD) 6 8.30 (1H, d, J = 8.2 Hz), 7.86 (1H, dd, J = 7.9, 1.5 Hz), 7.40
(1H, m), 7.12 (1H, m), 3.79 (1H, br. s), 3.41 (1H, ddd, J = 14.8, 9.8, 5.0 Hz), 2.50 (1H, m),
2.34 (1H, m), 2.15-1.08 (22H, m), 1.05 (3H, s), 1.02 (3H, d, J = 6.3 Hz), 0.73 (3H, s) ppm.
*F NMR (376 MHz, MeOD) & -100.62 (d, J = 251.2 Hz), -105.49 (ddt, J = 249.3, 40.6, 7.2
Hz) ppm.

HRMS(ESI*): [M-H+2Na]*0 0 0 628.2491;0 0 0628.24940

Dooooo
(P.N«(0ODODODOOD0)-N-(2,2-00000-3B,78-000000-5p-000-24-00
0)-3-000-00000000000000(00025))

Dooooo

it & m7

000000QIODNODNO2,2-00000-3a,7a-000000-5p-0000(20.0mg
00.047mmo)J 0000000000 ON-(0J0O0C0O0ODO)-N-(2,2-00000-3B,7
B-00000O0-5p-000-24-000)-3-000-00000000000000000
000000000(27.97mg0 92%)0

Dooooo

'H NMR (400 MHz, MeOD) 6 4.17 (0.4H, m), 3.78 (1H, br. s), 3.62 (0.6H, m), 3.45-3.33
(3H, m), 2.87-2.75 (2H, m), 2.41 (1H, m), 2.30 (1H, m), 2.14-1.07 (34H, m), 1.05 (3H, br.
s), 1.02-0.97 (3H, m), 0.73 (1.8H, s), 0.72 (1.2H, s) ppm.

*F NMR (376 MHz, MeOD) & -100.60 (d, J = 249.8 Hz), -105.48 (ddt, J = 250.1, 41.0, 7.6
Hz) ppm.

HRMS(ESI*): [M+Na]*0 0 0 654.3610;0 0 0 654.36060

Dooooo
(Q.N(0DDODODOODO)-N-(2,2-00000-3B,73-000000-5B-000-24-00
0)-2-000-0000000000000(00026))

oooooo

000000QOOO0D00O02,2-00000-3a,7a-000000-5p-0000(20.0mg
00.047mmo)0 0000000000 O0ON-(DO00O000O0)-N-(2,2-00000-3B,7
B-00000D0-5p-000-24-000)-2-000-000000000000000000
00000000 (28.41mgd 95%)0
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goooogad
'H NMR (400 MHz, MeOD) 5 3.78 (1H, br. s), 3.73-3.56 (3H, m), 3.40 (1H, ddd, J = 14.7,
9.7, 5.0 Hz), 3.09-2.96 (2H, m), 2.44 (1H, m), 2.31 (1H, m), 2.15-1.07 (32H, m), 1.05 (3H,
br. s), 1.02-0.97 (3H, m), 0.73 (1.8H, s), 0.72 (1.2H, s) ppm.
*F NMR (376 MHz, MeOD) & -100.57 (d, J = 251.0 Hz), -105.49 (ddt, J = 250.3, 40.9, 7.0
Hz) ppm.

HRMS(ESI*): [M-H+2Na]*0 0 0662.3273;0 00662.32850

Dooooo
(R.N-(2,2-00000-3p,7-000000-5-000-24-000)2-0000000
000000 (@O027))

Dooooo

0o0oOo0ooDQUUOO0oDO2,2-00000-3a,7a-000000-58-0000(20.0mg
0o0.047mmol)D00ODOOODOODOOON-(2,2-00000-3B,73-000000-5P8
-000-24-000)2-00000000000000000O0O00OODOO0ODO((22.49mg
090%)0
gooooao
'H NMR (400 MHz, MeOD) & 3.78 (1H, br. s), 3.62 (2H, app. t, J = 6.7 Hz), 3.40 (1H, ddd,
J=14.7,9.6, 49 Hz), 3.29 (2H, app. t, J = 6.5 Hz), 2.99 (3H, s), 2.26 (1H, ddd, J = 15.3,
10.4, 5.3 Hz), 2.17-1.06 (23H, m), 1.05 (3H, s), 0.97 (3H, d, J=6.4 Hz), 0.71 (3H, s) ppm.
F NMR (376 MHz, MeOD) & -100.60 (d, J = 249.7 Hz), -105.49 (ddt, J = 249.9, 41.2, 7.1
Hz) ppm.

HRMS(ESI*): [M+Na]*0 0 0556.2879;0 00556.28730

oooooo
(S.N-(0ODO)-N-(2,2-00000-3p,7p-000000-5B-000-24-000)-3-0
00-0000000000000000(00028))

oooooo

000000QIOONODND2,2-00000-3a,7a-000000-5p-0000(20.0mg
00.047mmol)J 0000000000 ON-(000)-N-(2,2-00000-3B,7B -00
0DO00O0-58-000-24-000)-3-000-00000000000000000000
00000000 (20.71mgd 77%)0
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goooogad
"H NMR (400 MHz, MeOD) & 4.56 (1H, m), 3.78 (1H, br. s), 3.51 (4H, m), 3.33-3.21 (2H,
m), 3.08 (1H, m), 2.63-1.06 (29H, m), 1.05 (3H, s), 0.99 (3H, d, J = 6.5 Hz), 0.72 (3H, s)
ppm.
F NMR (376 MHz, MeOD) & -100.59 (d, J = 250.4 Hz), -105.48 (ddt, J = 250.4, 41.5, 7.4
Hz) ppm.

HRMS(ESI*): [M+H]*O0 0 0574.3372;000574.33700

Dooooo
(T.N-(2-(0D000O00O00D0O0)0O00)-N-(2,2-00000-3B,7p-000000-5B -
0D000-24-000)-3-000-0000000000000000(00029))
Dooooo

it & 7

D00000QUOOONO0D2,2-00000-3a,7a-000000-5B-0000(20.0mg
00.047mmo)0J000000000O00ON-(2«(0000000000)000)-N-(2,2-
Oo0O0o0O0-38,7p-000000-58-000-24-000)-3-000-000000000
00000000000 00000(23.90mgd 76%)0

oooooo

H NMR (400 MHz, MeOD) & 3.78 (1H, br. s), 3.50-0.88 (m), 0.72 (3H, s) ppm.
19F NMR (376 MHz, MeOD) & -100.56 (d, J = 250.5 Hz), -105.49 (m) ppm.

HRMS(ESI*): [M+H]*0 0 0673.4420;000673.44300

oooooo
(U.N-(2,2-00000-3B,7p-000000-5p-000-24-000)-00000000 -
00000(00030))

oooooo

t & B7

000000QIODODD2,2-00000-3a,7a-000000-5p-0000(20.0mg
00.047mmo)J 0000000000 ON-(2,2-00000-3B,73-000000-58
-000-24-000)-0000000-00000000000000000(22.2mg087
%)0
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goooogad
'H NMR (400 MHz, MeOD) & 4.09-3.93 (4H, m), 3.78 (1H, br. s), 3.40 (1H, ddd, J = 14.6,
9.6, 5.1 Hz), 3.23-3.04 (4H, m), 2.52 (1H, m), 2.38 (1H, m), 2.14-1.07 (22H, m), 1.05 (3H,
s), 0.99 (3H, d, J = 6.6 Hz), 0.73 (3H, s) ppm.
*F NMR (376 MHz, MeOD) & -100.63 (d, J = 249.3 Hz), -105.54 (ddt, J = 250.6, 41.6, 7.5
Hz) ppm.

HRMS(ESI*): [M+H]*0 0 0546.3059;0 0 0546.30650
Dooooo
(V.N-(2,2-00000-38,78-000000-5p-000-24-000)1,1-000000
0O00O00-2H-00000-3-00000(00031))

Dooooo

it & B7

000O00D0QUDODNODO2,2-00000-3a,7a-000000-58-0000(20.0mg
00.047mmo)0 000000000 0O0ON-(2,2-00000-3B,73-000000-5B
-000-24-000)1,1-00000000D00O0O0-2H-00000-3-000000000
00000 (22.44mg0 88%)0
oooooa

H NMR (400 MHz, MeOD) & 4.26 (1H, tt, J = 11.1, 3.6 Hz), 3.78 (1H, br. s), 3.40 (1H, ddd,

J =145, 10.0, 5.1 Hz), 3.27 (1H, m), 3.08-2.91 (3H, m), 2.30-1.06 (26H, m), 1.05 (3H, s),

0.97 (3H, d, J = 6.5 Hz), 0.71 (3H, s) ppm.

9F NMR (376 MHz, MeOD) & -100.63 (d, J = 250.3 Hz), -105.49 (ddt, J = 250.7, 41.5, 7.9

Hz) ppm.

HRMS(ESI*): [M+H]*0 0 0560.3216:0 0 0560.32170

oooooo

(0005-2-00000000000000)
(A\ODODO2-0000-3p,7p-000000-5B-00-1-00000(4A.1))
oooooo

2M HCI

MeOH
5hr, 70 °C

A1 ( EEM )

0000O00LO00O0000004J00002-0000-3B,7p-0000000000
58 -00-1-00000(900mg0 1.76mmol0100)000000000002-000
0-3B,7p-000000-58-00-1-00000000000000000000(750
mgODO0O0OD0O00)0
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oooooao
H NMR (400MHz, CDCly): 5 5.34 (1H, d, J = 17.6 Hz), 4.20 (1H, ddd, J = 7.7, 4.7, 1.3 Hz),
3.67 (3H, s), 3.50 (1H, ddd, J = 11.2, 9.6, 4.8 Hz), 2.35 (1H, ddd, J = 15.6, 10.5, 5.0 Hz),
2.22 (1H, ddd, J = 15.6, 9.4, 6.5 Hz), 2.12 (1H, td, J = 14.0, 5.3 Hz), 2.04-1.21 (23H, m),
1.12 (3H, d, J = 0.7 Hz), 0.92 (3H, d, J = 6.5 Hz), 0.70 (3H, s) ppm.
19F NMR (376MHz, CDCly): 5 -117.65 (dt, J = 17.0, 8.5 Hz) ppm.

LRMS(ESI*)m/z:405.5 [M+H-H20]*0 387.5 [M+H-2H0]*0
Dooooo
(B.0002-0000-3,7-0-000-5B-00-1-00000(4B.1))
Dooooo

4B.1 (67%)

ocoooooMOOoooobDOOOO0O2-0000-38,7p-000000-5p-00-1-000
OoO(eoomgb1.42mmol0100)00000O00ODOO0OOODOOODOODOODOO((DO
OO0O0O0O/EtOAc:80:20-70:30-60/40)00000000CDOO00O2-0D000-3,7-0-
oooO-5p-00-1-00000000000D0O0O0O0ODO0O0O(M400mgO0.96mmold 67%)
O

oooooo

'H NMR (400MHz, CDCly): 56.34 (1H, d, J = 14.7 Hz), 3.66 (3H, s), 2.89 (1H, dd, J = 12.8,
5.9 Hz), 2.61 (1H, dtd, J = 13.5, 5.8, 2.0 Hz), 2.55-2.11 (7H, m), 2.07 (1H, dd, J = 13.2, 2.0
Hz), 2.04-1.71 (5H, m), 1.51 (3H, s), 1.49-0.94 (8H, m), 0.92 3H, (d, J = 6.4 Hz), 0.70 (3H,

s) ppm.
F NMR (376MHz, CDCls): 8 -131.67 (dd, J = 15.6, 3.5 Hz), ppm.

LRMS(ESI*)m/z:419.5 [M+H]*0 460.5 [M+H+MeCN]*0O

oooooo
(C.00D02-0000-3a,70-000000-5B-00-1-00000(4C.1))
oooooo

- o)
— O/
NaBHy, CeCl;
MeOH, EtOAc, ) .
2h, RT HO" L) “OH
4B.1 4C.1 (25%)

000000BOOOOOOOOO?2-0000-33,7-000000-5p-00-1-000
00 (400mgd0.96mmol0100)0000000000000000000000(00
0000/EtOAc:70:30-60:40.50:50)0 00 0000000002-0000-3a,7a
-000000-5p-00-1-000000000000000000(99mg00.22mmol
0 25%)0
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oooooao
'H NMR (400MHz, CDCls): & 5.25 (1H, d, J = 18.2 Hz), 4.35 (1H, t, J = 7.9 Hz), 3.85 (1H,
q,J = 1.7 Hz), 3.67 (3H, s), 3.65 (1H, d, J = 1.8 Hz), 2.53-2.32 (2H, m), 2.29-2.17 (1H, m),
2.04-1.07 (29H, m), 1.04 (3H, d, J = 0.9 Hz), 0.93 (3H, d, J = 6.4 Hz), 0.68 (3H, s) ppm.
1°F NMR (376MHz, CDCls): & -125.36 (dd, J = 19.1, 6.9 Hz) ppm.

LRMS(ESI*)m/z:405.5 [M+H-H»0]*0 387.5 [M+H-2H20]*0
oooooo
(D 2-0000-3p,7p-000000-58-00-1-000(00000F))
oooooo

0

—

2M LiCH

MeOH
16 hr, RT

4A1 it & B F@70%)

dooooocooDoooDoo0oDAODOOD2-0000-33,73-000000-5B8-00-1
-000DbO0O(eoOmgdo0.14mmol0100)000D0O00ODOOO2-0000-3B,78-000
0oo-5p-00-1-000(000FRODDOD0DDODODODDODOODOO(40mgO0.10mmolO 70
%) 0
ogooooano

'"H NMR (400MHz, CD;0D):  5.32 (1H, d, J = 17.7 Hz), 4.10 (1H, ddd, J = 8.0, 4.5, 1.0

Hz), 3.38 (1H, td, J = 10.5, 4.8 Hz), 2.40-1.15 (29H, m), 1.13 (3H, s), 0.95(3H, d, J = 6.5

Hz), 0.73 (3H, s) ppm.

*F NMR (376MHz, CD;0D): 8 -117.71 (dt, J = 15.6, 7.6 Hz) ppm.

LRMS(ESI*)m/z:391.5 [M+H-H20]*0373.5 [M+H-2H20]*0O
gooooao
(E.2-00D00-3,7-0000-5-00-1-000((0O0D0O00OG)DO
gooooad

2M LiOH

MeOH
16 hr, RT

4B.1 it & % G(93%)

0DO000O0O0CO0O0D0O0OO0O0OOOBOOOO2-0000-3,7-0-000-5B-00-1-000
00(50mg00.12mmol0100)0000000002-0000-3,7-0000-5B -00
-1-000(0006) 000000000000 (45mgd0.11mmold 93%)0
Dooooo

'H NMR (400MHz, CDCL): 3 6.34 (1H, d, J = 14.7 Hz), 2.89 (1H, dd, J = 13.0, 6.1 Hz),
2.62 (1H, dtd, J = 13.5, 5.8, 2.0 Hz), 2.55-1.73 (13H, m), 1.51 (3H, s), 1.49-0.95 (9H, m),
0.93 (3H, d, J = 6.4 Hz), 0.70 (3H, s) ppm.

19F NMR (376MHz, CDCly): 5 -131.63 (dd, J = 13.9, 3.5 Hz) ppm.
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LRMS(ESI*)m/z:405.4 [M+H]*0 446.5 [M+H+MeCN]*O
Dooooo

(F.2-0000-30,70 -000000-5B-00-1-000(00000H))
Dooooo

2M LiOH

MeOH
16 hr, RT

it & B HO™%)

oooooocooobooboobobocoggo2-0000-30,70-000000-5-00-1
-0oooo(Gomgho.11mmol0100)000000CDOOO02-0000-3a ,70-000
oogo-5p-00-1-0000O0O0OHW) 00000000 DODDODODO(45mg00.11mmolO9

7%)0

oooooaa
1H NMR (400MHz, 7+ > -Ds): 8 5.16 (1H, d, J = 18.6 Hz), 4.23 (1H, ddd, J = 9.0, 7.0,
2.5 Hz), 4.07 (1H, br. s), 3.82 (1H, q, J =2.7 Hz), 3.32 (1H, br. s), 2.54 (1H, td, J = 13.7,
10.0 Hz), 2.34 (1H, ddd, J = 15.5, 11.0, 5.0 Hz), 2.21 (1H, ddd, J = 15.6, 9.4, 6.5 Hz), 2.02-
1.06 (25H, m), 1.05 (3H, d, J = 1.0 Hz), 0.96 (3H, d, J = 6.6 Hz), 0.71 (3H, s) ppm.
9F NMR (376MHz, 7+ k> -Ds): 5 -123.32 (dd, J = 19.1, 6.9 Hz) ppm.

LRMS(ESI*)m/z:373.5 [M+H-2H20]1*0
ogooooano

gooooon

0o
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ooono
BDNF IR HRERERF
Cy3 LTF=3
DAPI 4. 6-STFID/-2-Tx= )4V =)
DAT LE—IRI Y S UAR—F -5k
dcAMP CITFYILEBRTT/ o— U
DMEM BNy aREA—JILIEH
EDTA IFLYP7E UMERR
FGFb IEE MR S A B R F
FGF8 R MR E R T8
GDNF ) 7B R SR RERTF
HBSS N AEHIRER
HEPES 4~-2-e FAFSITFIL)-1-
EXRSOIH VALK
iNPC AT H#ERTEE (progentitor) #ifd
MEM /DA
MMP S hav kY TEER
MPTP -4 F)-4-72=)-1,2,3,6-
ThrIERBEYDY
NEEA ENET 2/ iRl E
YT)AD K
PBS ) VEERREAERIEK
PD IR—F 2 %% (sPDIZHRFEME
N—F Y UIRTHD)
TGF-b3 FSURTA—ZIVTHEREFS—5 (geta)-3
TMRM iBiE R
TESAFLO—FIAFILIRTIL
Tuj HB-Fa1—TY UK
oooooao
(0D OO e6)

(A0D0D0DO0DO0ODODO0DOO0OOOiINPCOODOOODOO)
OO0O0O0O0OO0O0ODMEM(Invitrogen)DODOOOOQODODODODODODODODODODDODODODODODODOO
30500000000000000000000000O000O((NPC)YDODODOODOODOD
OO0O0O(MeyerDOOODODODODODODDODDODDODODODOODODODODODDODOODODDODOOALSODOO
00000oo0ooo0oo0o0oDoDoDo000000O0o0ooo0oooooDoDnODirect conversion of
patient fibroblasts demonstrates non-cell autonomous toxicity of astrocytes t
0 motor neurons in familial and sporadic ALSO O Proc Natl Acad Sci USA 201
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A)OINPCODODOOOOOOO(Millipore)TO0O0O00OO0DODDDODODOOOOODME
M/Ham F12(Invitrogen);N20B270 00 0 O O (Invitrogen)O O O FGFb(Peprotech
O OooooooooooooDoDooooooooooo203000000000000
ooood

oooood

(B.iNPCOODODODDOOOOOOOOooOoOo)
OO00O0O0O000iINPCOG-00000D0DODODODODOOI1%WNEAAD 2%B27(Gibco)0 O 02
.5y MODAPTOOOODOGIlutamaxO OO DODOOODMEM/F-1200 0200000000
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2mM0O Sigma)0 OO0 4d 0

oooood

(C.COOOOOOUOUOELISA)
0o0odgdesel00DDDDODDOD0OUO4%00DDDODDOD0O0OOO0ODO0ODOOODOo30000O00OO
OOogpPBSOOOODOO.1% TritonO OO DO X-1000ODODOOOOO100000O0O0DODO
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ooooood
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oooogooooooooooo
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65) 0000000000000 DOO0OD0D0OO0DODODO0DO0DO0DODODOODODODO3840 0000
do0oO0ooOoooOooso0000000S0pIDO0OD0OODO0DDODOODODODOODOOODOO
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