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cooocooooooooo) oooooDoooooooooooboooooooooDOo
ooocoobOoObOooooooooobobbOobOoooooooobObbob0O0o00oUnERa + E20
goobooooooboboogo220000bobooboo0ooooboooobboooobobooooobao
gobobOo0pPaPE-10 0 00O0DO0OO0OOODODDOOOODODOOOODODDODOOODOOOOOGDO
E20 0 000PaPE-10 000 00COODDODOOO0OOOOOOODDODOOOOOOBOOO
oooboo0Oeeb00oooocoooooocobobbooooAbDb0DbD20000000000G06
gooobooooboboogooboooobobbooobbooobbooobboogoabo.
lkcal/Cmol0 OO0 OO0 DOOCODMIODDOOCDODOOCOODOOOMMFRIAXxO OO OO ODOO
oooooODbOO0OO0DO0o0ogdpPaPE-100D0O0O0O0OOOOCOODODOOOOOOOOOODODOGO
goooooooboboogoobooobbobooobobooobbooobbooooboao
ooobooobbobooooooooobbbobooooooooDDbb200A000DDODODDDOO
ooocooobooboooooooooobobboboooooooobobobobooooooooobooao
ooocoobobobooooooooobbbooooooooobbobobooooooooboao
ooooDbDDbOOoooooooooboboo220000000000O00

gooodadad

gooono
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00000000 oD0oo0DO0DO0oo0D0Do0ooDo0oo0Do0DO0o0DO0Do0oDoDU0ooDDO0oOoDOo0DOoo0Do0DoOoODOoOoDaO
ANOVAO O O GraphPad Prism 60 O 0O O O Bonferroni post hocO D OO O O0O0OO0ODOOOO
O0000DO0OD0DOOOANOVAOOODOOODOQOODOoOoODOoOoODUooODODOoooooooao
Oo0tooooDoDoooooao

Ooooao

O0ooooao

NMRO O O *H NMRO O O O O O Varian vxr500MHzO u5000 O O u400MHzO O 0 0 0 0O 0O O
O00O0O07.26ppm0 00000000000 0ODOCCDCZ)DO0O3.31ppmd OO0 00O (C
Do) D odoosOfepmlC 00000 OO0OCODDOJMMIDOUODOODODDODOODDOODDOO
oOoo0oo0ooU0oooDOooo0Do0ooUoooDooo0DO0oDo0DooDUooODOooDoDOooODoDoOooDoOoOaOo

O Ooo0oooao

00Q00ODODO0O0000O0O0ODO Wwaters Quattro ultima ESIO O O Waters 70-VSE EI/CI/FD/
FIOOoOooooooooooogoao
oOoDoooo
gooooao
0dool. 5-¢-0o0o0o0o-3,5-0000O0O0DOO)-2,3-0000-1H-0000O-1-000
@ooo
ooooao
o
QH 0 %
B oy /@ Cat. Pd(PPhs);Cl, O’ BF3-SMe> 0.
+
~0 Br ?ﬁgégis'jéo “o 0 DCM, rt O
HO
OH
NaBH4

THF-k |§].ll’

OTHFAOML)O 03,5-0 0 00 -4-0 00000000000 (200mgd 1.11mmol)0 5-0 O
0-1-00000 (limgd 1.00mmo)0 00 O0DO0DO0O0D0DDOO0O0O)IOODO0O@DOO
0000 @@B5mgd 0.05 mmol)0 0 OO0O0ODO(ERBO7mgd 2.22mmo)0 0 000 OO (DO (39m
gd2.22nmo)0 0000000 O0DDO0O0OS00400080000000TLCOODOO
000000000000 000@@oMDOIODOODDDDOOODODDIO@omML)DO0O0O0O0O0
0000000000000 000000000000000000000000000
0000000000000 000000000000000000000000a0Ss5-¢4
-0000-3,5-00000000)-2,3-0000-1H-00 00 -1-0 0 (223mg0 840 )0 O
OO ™ NMR (500 MHz, CDCl;) & 2.82 (s, 6H), 2.75 (t, 2H, J = 6.0 Hz), 3.20 (t,
2H, J = 6.0 Hz), 3.79 (s, 3H), 7.31 (s, 2H), 7.58 (d, 1H, J = 8.0 Hz), 7.65 (s,
1H), 7.80 (d, 1H, J = 8.0 Hz); *3C NMR (126 MHz, CDCl3) & 16.55, 26.12, 36.78,
60.07, 122.06, 124.21, 125.06, 126.81, 128.21, 131.74, 135.88, 147.72, 156.10, 1
57.70, 206.92.
0ooo0oo0o
0 bCM(10mL)DO O 5-(4-0 0 00 -3,5-0 00 00
0 (266mgd 1.00mmo)0 0000000 O0O0ODO
0000000600000 O0DOODDOOOOO
0-3,5-00000000)-2,3-0000-1H-0
(240mg0 950 )0 000D 0000 DODODO0OO0DODOOODDO24nmOUVO0 000000
O0DO0OTLCOOO0O0DDD0DO000DD0DO0O000D0O0O0O0M NMR (500 MHz, CDCl3) & 2.31 (s,
6H), 2.72 (t, 2H, J = 5.5 Hz), 3.17 (t, 2H, J = 5.5 Hz), 7.26 (s, 2H), 7.55 (d,
1H, J = 8.0 Hz), 7.62 (s, 1H), 7.76 (d, 1H, J = 8.0 Hz); 3C NMR (126 MHz, CDCI

00)-2,3-0000-1H-0000 -1-0
00000 D0DO0O0 (1.04g0 0.08mmol)O
00000000 0005-@-0000

O
O
O
ooo-1-oocoobODbOO0O00oo0ooooboao
O
O
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3) & 16.49, 26.11, 36.77, 122.09, 124.22, 124.56, 126.52, 127.91, 128.87, 135.2
7, 148.19, 153.50, 156.39.

O THF-O O O O (200mgd 0.79mmol)0 0 5-(4-0 0000 -3,5-0 0000 000)-2,3-0
00-1H-0000-1-0000000NaBH,(50mgd 1.31mmol)0 00000000000
OO0O0TLCOOOO0O0O0O0O000000000O0O0ONaBH,00000DOO254nmd 00
OOTLCOOO0O0O000000O0n-000003500000000000000000
D00D0D0D0D0DD0DD0DDDD2089mg)0 00 940 00 O O *H NMR (500 MHz, CDCls+
0000 -dy) 8 1.95-2.05 (m, 1H), 2.31 (s, 6H), 2.48-2.58 (m, 1H), 2.84-2.92
(m, 1H), 3.02-3.16 (m, 1H), 4.66 (s, 1H, 00 0 O O OH), 5.29 (t, 1H, J = 5.5 Hz)
, 7-20 (s, 2H), 7.39-7.46 (m, 3H); *3C NMR (126 MHz, CDCl3) & 16.30, 30.06, 36
.40, 76.48, 123.47, 123.50, 124.57, 125.83, 127.69, 133.61, 141.83, 143.50, 144.
17, 152.07; ESI (m/z) 255.3 (M*+1, 25%), 237.2 (M*+1-H,0, 85%)

0oooooo

oooooo

0002 S-5-4-00000-3,5-00000000)-2,3-0000-1H-0000-1-00
0 (30 s-2)0 00

O Ooooo

goooao

OH OH
H i Ph > OH
78 °C
<:i/ké+ TSBH344447; i:::f —— ‘ln'.’———————* ‘]n'.’
~g OH O Superhydride O
Y Br BOH \.O 3
NSy J o
ooooon

0S-5-(4-0000-3,5-00000000)-2,3-0000-1H-0000-1-000 . 00 (
SH Lee et al, J. Org. Chem.2011, 76, 100110 10019)0 0 0 O O O O (R)-(+)-2-0 0 O
-CBS-0 00 0O0D0O0D0O0O0OOO0D020000000000000000005-000 -1-

000000000000 0000980ee(S)-5-000-2,3-0000-1H-00 00 -1-0
0O (100mgD 0.47mmol)0 00 3,5-0 000 -4-0000000000 00 (101mgd 0.56mm
oD DO @OODODODODODDODONDD)IOOO0OO0@NDOOO0DO (18mgd 0.028mmol)d O
00000 (@55mg0 1.12mmol)0 O O THFE(LOmML)O O DIO (40mgd 2.22mmol)0 0 0 0 0O O O
000000080040 0080000000 TLICOOOCOONONDCODONDOODOOOO

000000000000 00O00000O000O0O000@@OmML)ODODONO0OO0DNO0O0OGO
0(@omx 3) 0 0000Nay,S0,0 0000000000000 0000000000000

0oooDDoDoODo0Do0o0o0o0o0On-00D0D0200000000000000000OOODOOO
Oo0oo0OoODD0OO0O@iomgd 0.41mmol 870 )0 000000 OOOOOODDODOO400DOO0OO
Ooos50000000000000

oOooooo

0os-5-(4-00000-3,5-00000000)2,3-0000-1H-00 00 -1-00 0 (5-2)
. THFQOmL)O O s-5-(4-0 000 -3,5-00000000)-2,3-0000-1H-0000 -1-
000 (134mgd O.5mmol)0 O O O O THF(4mIO 4.0mmol)0 1M super-hydrided O O 0O O O
ooooDoDoDooo20 000000000000 ooDoD@omMDO D00 ooDooDoDoOoaon
OO000OO00o0oOooOoOooOoo@omlx 3 000 ONa,SO,0 00 D0O0ODOODOOODO
I e o o o o o 0 Y W A R W 14
oooooDoDoDo0oo0ooooooDoDoDDoDOoDo0o0oo0ooosS-5-@-0oooo-3,5-0000
oooo)-2,3-0000-1H-0000 -1-00 0 (81mgO 0.32mmold 640 )0 0 0 O O O O
0000000000000 O0o00DOoDOoOoDoDO(CF)0ODo9e8eel 0 OO OODOO
ooo0oo0oo0ooDOoooDOfd22wWo0ooDoooooo@ooooooooooooao

(SFC)UO O 0 0O 0O 0O 150 MeOH/CO,O0 amL/0 0 00 OO0 O OOOODOADO DO O (25cmx 4.6mm)
OO0O0O00010.940)
ooocooao
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Dooo0QoO
0003. R5-(4-00000-3,5-00000000)-2,3-0000-1H-0000 -1-0 0
0 (40 R-2)0 0 O

ogoooao
CH OH

4 Ph : :
o o Jgy e ® g e

o+t N--BHj S —— E——
N-g ) o OH O Superhydride O

\ 05 e Son "o o

Br \O

0000 (S)-(+)-2-000-CBS-0 0000000000000 00000000
0980 ee(R)-5-0 0 0 -2,3-0000-1H-0000-1-0000000000(@0O0
000000000 (SFC)D 00000 150 MeOH/CO,0 1mL/0 O Daicel Chiralpak
0 (25cmx 4.6mm)0 0 0 0 O O 15.180 )

000

000

4. 5-(4-0000-3,5-00000000)-2,3-0000-1H-0000-1-000 (5

O
O
O
ADO O
O
O
O

0000100 00 7¢55mgd 0.21mmol)0 O 0 O O O (MeOH-THF = 10 10 v/vO 5mL)0 O NaB
H,(15mg0 0.39mmol)0 0 0 00D Si0, TLCO 00 0000000000000 00000
EtOACO n-0 0 00 (010w D OO ODODDODOODO0DO0OC0OODO0DO0C0OO0O0O 5(48mg)0 O
0000000000000 0O000 NMR (500 MHz, CDCl, + 00000 -dy) & 1.9
7-2.04 (m, 1H), 2.35 (s, 6H), 2.51-2.57 (m, 1H), 2.84-2.90 (m, 1H), 3.08-3.14 (m
, 1H), 3.77 (s, 3H), 5.85 (t, 1H, J = 5.5 Hz), 5.30 (s, 1H, 0O O O O OH), 7.23
(s, 2H), 7.12 (d, 1H, J = 8.5 Hz), 7.43 (s, 1H), 7.45 (d, 1H, J = 8.5 Hz); 13C N
MR (126 MHz, CDCl3) & 16.50, 30.07, 36.42, 60.03, 76.46, 123.73, 124.59, 126.07
127.91, 131.33, 137.10, 141.69, 143.91, 144.17, 156.76.

ooooo

ooooo

0O05. 6-(4-00000-3,5-00000000)-1,2,3,4-00000000000-1-
0O (16)

oDooO

O 0oogooQgog-

OH

o

0000100000000 0003,5-0000-4-000000000000 (200mgd 1.
11mmo)0 0 0 6-0 00 -1-0 000 O (225mg0 1.00mmol)0 0 0000016000 0 O O

0000002000000000 NMR (500 MHz, CDCIZ) & 1.78-1.85 (m, 1H), 1.9
1-1.97 (m, 1H), 1.98-2.05 (m, 1H), 2.31 (s, 6H), 2.75-2.82 (m, 1H), 2.85-2.92 (m
, 1H), 3.02-3.16 (m, 1H), 4.83 (t, 1H, J = 5.5 Hz), 7.20 (s, 2H), 7.27 (d, 1H, J
= 1.5 Hz), 7.38 (dd, 1H, J, J = 1.5, 8.5 Hz), 7.47 (d, 1H, J = 8.5 Hz); 13C NMR
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(126 MHz, CDCl;) & 16.30, 19.09, 29.68, 32.63, 68.24, 123.50, , 124.95, 126.5
8, 127.53, 129.25, 133.24, 137.31, 137.60, 140.66, 152.09.
0DoO0o00oo
0Doo0o0oo
0O0O06. 4"-(1-00000000)-3,5-0000-[1,1"-00000]-4-00 0 (15)

ooDooo
)

0000150000010 00000000003,5-0000-4-00000000000
0 (200mg0 1.1mmol)0 0 04-000-0000 0 0 O (199mgd 1.00mmo)0 00O O O O O
000000020000 00000 NMR (500 MHz, CDCl;) & 1.53 (d, 3H, J = 5.0
Hz), 2.31 (s, 3H), 4.94 (g, 1H, J = 5.0 Hz), 4.83 (t, 1H, J = 5.5 Hz), 7.22 (s,
2H), 7.24 (d, 2H, J = 8.5 Hz), 7.41 (d, 2H, J = 8.5 Hz); 3C NMR (126 MHz, CDCI

2) & 16.31, 25.34, 70.49, 123.54, , 125.98, 126.49, 127.06, 127.37, 127.54, 13

3.19, 140.61, 152.09, 144.19, 152.09.

Do0o0ooo

ODoo0O0oOoO

0007. 0000000 NHEtNHAC(71)

gooooao

OH

HO

) 0
i [£;0H i /k”A”NHZ N
on DCE.

o
I
HO on DMAP  HO OH HO OH

DCM
0Doo0Oooo

O0O0O000O0ONMSO OO0 . DMF(AML) 00000000 O (285mgd 1.00mmol)d O O O
ON-O00D0OC0CODO0D0O0CDO (12imgd 1.05mmol)0 O O O O DMAPO O O DCC(217mgl 1.05mmol)
00000100000 000EOAc(IONL) 0 000 0000000000000 O00OO
00000000 @mx 4)0NaHCO,0 000 0 0 0 0Nay,S0,0 00000000 0 NHSO
0000000000000 0O00000000000 NMR (400 MHz, CDCl; + O 0O
000-d,) & 1.49 (s, 3H), 2.26-34 (m, 2H), 2.34-2.43 (m, 2H), 2.75 (S, 4H), 6.

66 (d, 4H, J = 8.0 Hz), 6.94 (d, 4H, J = 8.0 Hz); *3C NMR (126 MHz, CDCl; + O O
0o0o-dy) & 25.72, 27.39, 30.19, 36.49.44.53, 115.14, 128.32, 139.81, 154.86,
169.27, 169.57.ESI (m/z) 384.3 (M*+1)
oooooao
00000000 -NHEENHAc(71). O O O DMF(500u )0 O NHSO O O O (38mgd 0.1mmol)O
0000000000000 00(@5mgd0.35mmeN)0 00000000 DO0O0DOOO3000
0 000 0 (Branson sonicator Model 2210)0 0 0O OO0 OO OO (A0mL)O O O O O EE0Ac(
Smx 3)0 0000000 @GMx 3)00000Na,S0,0 00000000 1mm Sio,0 0O 0O
0000000000000 0O0DCMO50MeOHO D OO ORF0.2500 0000 TLCO OO
0O0D0000sSio,0 0000000000000 0000D0DCMO O 200 MeOHD 00 OO
0O00000000028mgd0 000000000 NMR (500 MHz, CDCIl, + 00 00O 0O -
d,) 5 1.48 (s, 3H), 1.85-1.94 (m, 5H), 2.28 (g, 2H, J = 5 Hz), 3.12-3.22 (m, 4H
), 6.66 (d, 4H, J = 8.0 Hz), 6.96 (d, 4H, J = 8.0 Hz); *3C NMR (126 MHz, CDCl; +
ooooo-d,) & 18.11, 26.61, 31.86, 36.35, 41.57, 43.42, 48.58, 118.81, 132.
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36, 144.36, 158.61.176.42, 179.65; ESI (m/z) 371.2 (M*+1)

000000

O0oo0O0O0O

0008, 1-0000-5-(4-00000-3,5-00000000)-2,3-0000 -1H-00 O
0 -1-0 0 O (19)

O0d0oOogao
OH_.
/
SO o
10
O T—35).-78 °C O
HO

0 -780 020 00O THF(IOML)O 0O O 0O 6(80mgl 0.32mmo)0 0 0 D 0D 0O DODOODO (1.2
mlx 20 0.5M THF) O 0D 0 DO0DO0ODODO0DO0190 0000000000000 D00D0000
0000000000000 O0O00O0.ANHCIDOODODODODODDODODODODODODODODODOOD
00 0 EtOAc(GmLx 3)0 0 00 0ONay,S0,0 000000000 1Imm Sio,0 0 TLCO OO O O
OO0OTLCON-00 0000200 EtOAcO OO O ORFO0.30 000000000000 19C
6mg)0 0 0 00 O *H NMR (500 MHz, CDCl3) & 2.32 (s, 6H), 2.48-2.52 (m, 1H), 2.60
-2.64 (m, 1H), 2.66 (s, 1H, OH), 2.92-3.01 (m, 1H), 3.17-3.22 (m, 1H), 4.74 (s, 20
1H, 00O 00O OO0H), 7.20 (s, 2H), 7.25 (s, 1H), 7.42 (d, 1H, J =8.5 Hz), 7.57 (d,
1H, J = 8.5 Hz); *3C NMR (126 MHz, CDCl3) & 16.30, 29.80, 43.53, 73.20, 76.19,
86.13, 123.46, 123.56, 126.32, 127.75, 128.00, 133.43, 142.71, 143.75, 143.88,
152.22.
oooo0oao
goooooao
0o009. 4-(1-000-2,3-0000-1H-0000-5-00)-2,6-000000000(8)
ooooo

HO

cl

OH
O’ SOCIy DCM O’ 30
HO O 2 ore HO O 8

O0002@5mgd 0.1mmol)O DCM(AmL)DO O SOCI,(40mgd O0.34mmol)O OO0 O OO O 200 0O

OO00DOoO00oO0O0ooUOOoo8OoUOoOoOsONaHCO;0 0D OO DOODODOOOODDOODDROSC

24mg)0 O O O *H NMR (400 MHz, CDCl3) & 2.09-2.13 (m, 1H), 2.29 (s, 6H), 2.42-2.

56 (m, 1H), 2.86-2.94 (m, 1H), 3.09-3.18 (m, 1H), 4.62 (s, 1H, O O O O O OH), 6.

20 (dd, 1H, J, J = 3.0 Hz, 3.0 Hz), 7.18 (s, 2H), 7.37 (d, 1H, J = 8.4 Hz), 7.41
(s, 1H), 7.42 (d, 1H, J = 8.4 Hz); *3C NMR (100 MHz, CDCl3) & 16.29, 30.05, 32
.72, 78.39, 123.26, 123.48, 125.83, 127.66, 127.77, 133.47, 139.54, 142_.43, 145. 40

32, 152.14.

ooooooao

Oooooao

OoOo0oi10. 5-4-00000-3,5-00000000)-2,3-0000-1H-0000-1-00

OooooqQ)
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Ooo000ao
Cl CN
@. KCN + TBA-CN .
8 DMF-k
9
HO 80 °C HO

0000 8(4mgd 0.51mmol)0 0550 040 O ODMF(ImML)O O D OO OO OO0 O O (50mg
0 1.56mmol)0 O O TBA-CN(100mg)J 0 000D OO0 OO0 D0 O O (10mL)D O O O EtOAc(5mL
x 3)00000Nay,S0,0 00 000000000000.2mmSi0o, TLCO O O O (20cmx 20cm
Y OOOOTLCOOOOOn-00O0OO0OODODO0150EtOAcO D OO DORFO.5000000 0O

000000000 9GN)O 000 NMR (500 MHz, CDClZ) & 2.32 (s, 6H), 2.42-2.
47 (m, 1H), 2.60-2.65 (m, 1H), 3.00-3.04 (m, 1H), 3.12-3.17 (m, 1H), 4.14 (t, 1H

,J=28.0Hz), 4.66 (s, 1H, 0O 0O O O OH), 7.20 (s, 2H), 7.43-7.47 (m, 3H).
0Doooooo
0Doo0Oooo
0D0O011. 400000000 )-3",5"-0000-[1,1"-00000]-3,4"-0 0 0 0O (60
)
Doooo
Q&%
OH

J w

HO

03,5-0000-4-000000000000 (200mgd 1.1mmol)0 00 4-00 0 -2-00 O

000000000 (215mgd 1.00mmo)0 0000000010000 000000000O

0600 0000000000020 000000007% NMR (500 MHz, CDClZ) & 2.31 (

s, 6H), 4.70 (s, 1H, OO OO OOH), 4.91 (s, 2H), 7.04 (dd, 1H, J, J = 1.5 Hz, 8
.5 Hz), 7.07 (d, 1H, J = 8.5 Hz), 7.09 (d, 1H, J = 1.5 Hz), 7.22 (s, 2H), 7.27
(s, 1H); 3C NMR (126 MHz, CDCl;) & 16.28, 64.88, 115.03, 118.65, 123.00, 123.

52, 127.48, 132.81, 142.93, 152.26, 156.56.

0DoooooO

0Ooo0o0oo

00012, 3"(0 0000000 )-3,5-0000-[1,1"-00000]-4,4"-00 0 0 (59)

Doooo

03,5-0000-4-000000000000 (200mgd 1.11mmol)0 0 0 5-00 0 -2-00
0000000000 (215mg0d 1.00 mol)J 00O O0O0O0C0O0200000000000
0D10000000000000050000000000002000000000°%N
MR (500 MHz, CDCl3) & 2.31 (s, 6H), 4.70 (s, 1H, 00 O O O OH), 4.93 (s, 2H), 6
.94 (d, 1H, J = 8.5 Hz), 7.15 (s, 2H), 7.21 (d, 1H, J = 1.5 Hz), 7.39 (dd, 1H, J
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, J = 1.5 Hz, 8.5 Hz); *3C NMR (126 MHz, CDCl3) & 16.29, 65.16, 117.08, 123.51,
124.91, 126.33, 127.17, 127.96, 133.09, 133.55, 151.66, 155.31.

0Doo0o0oooO

0Doo0o0oo

00O013. 5-(3,5-0 000 -4-000000000)-2,3-0000-1H-0000 -1-00
0 (63)

Doooo

OH
oS
e
HO
Cl
0000630 03,5-0000-4-000000000000 (200mg0 1.11mmol)D O O 5-0
00-1-00000(1imgd 1.000 00 0)I 0000000100000 0000000
0000000000200 0000000 % NMR (500 MHz, CDCl5) & 2.01-2.05 (m,
1H), 2.52-2.59 (m, 1H), 2.85-2.91 (m, 1H), 3.09-3.15 (m, 1H), 5.30 (t, 1H, J = 5
.5 Hz), 5.94 (s, 1H, 0O 0O O O OH), 7.37 (d, 1H, J = 8.5 Hz), 7.38 (s, 1H), 7.47
(d, 1H, J = 8.5 Hz), 7.48 (s, 2H); 3C NMR (126 MHz, CDCl;) & 30.04, 36.38, 76
.35, 121.65, 123.46, 124.96, 125.76, 127.11, 135.29, 139.04, 144.59, 144.89, 147
.31.
ODoooooo
0Doo0Oooo
00014, 3,5-0000-3"-(0000000)-[1,1"-00000]-4,4"-00 0 O (64)
Doooo
OH

Cl

HO

000020000000010000000000003,5-0000-4-0000000
00000 (200mgd 1.11mmol)0 5-0 00 -2-0 00000000000 (215mg0 1.000 O
O0)0O0O0OO0O0006000D00000O00002000000000H NMR (500 MHz,
CDCl, + 000 D00-d,) & 4.75 (s, 2H), 7.04 (dd, 1H, J, J = 1.5 Hz, 8.5 Hz),
6.83 (d, 1H, J = 8.5 Hz), 7.19 (d, 1H, J = 2.0 Hz), 7.24 (dd, 1H, J, J = 2.0, 8
.5 Hz), 7.35 (s, 2H); *3C NMR (126 MHz, CDCl; + 0 0 00O O -dy) & 63.16, , 116.4
8, 122.02, 126.48, 126.56, 127.18, 130.36, 134.47, 139.95, 147.33, 155.80.
ODoooo0Ooo

000000

00015, 3°-0000-4"~(00000000)-3,5-0000-[1,1"-000 0 0 ]-4-0

0 O (25)
Doooo
™

F
25

03,5-0000-4-0000000000D00 (200mg0 1.11mmol)0 00O 4-00 O -2-00

HO
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0000000000 (203mgd 1.00mmo) 0 0000000020000 00001000
0000000000 O020000000000002000000000% NMR (500 M
Hz, CDCly + 00000 -dy) & 2.32 (s, 6H), 4.79 (s, 2H), 4.81 (s, 1H, 00 O O
0 OH), 7.21 (s, 2H), 7.24 (d, 1H, J = 11.5 Hz), 7.33 (d, 1H, J = 8.0 Hz), 7.43 (
t, 1H, J = 8.0 Hz); 3C NMR (126 MHz, CDCl; + 00O O 0O -d,) & 16.29, 59.60 (d,
Jeg = 3.9 Hz), 113.61 (d, Jog = 22.4 Hz), 122.56 (d, Jog = 2.8 Hz), 123.76, 125
.80 (d, Jog = 14.5 Hz), 127.46, 129.85 (d, Jor = 4.9 Hz), 131.90, 143.16 (d, J.r
= 7.8 Hz), 152.60, 161.82 (d, Jor = 245.9 Hz).

0Doo0oooo

Dooo0oo

O0O0O016. 3"-(3-000000000)-3,5-0000-[1,1"-000007]-4-000 (47)
Doooo

o]

Q OH
CHO ;: =
Qib s ‘q!> Qib LAHITHF OH
HO o I:'J/,/ I:f\'J/.x _JechoocEe ° O 47

130'C

04"-00000-8",5"-0000-M[1,2"-0D00C0O0O]-3-00000000 (40mg) 0.18mm
oHDOODODOOO @9mgO 0.18mmol)0 11py LOOD OO O OOOOODDODOOO @ono 10 v/
voi13oo 030 000000000000 ImL EtOAcO O O O O 1mm Si0,0 O TLCO O O O
(20cmx 20cm)0 O 00O N-00 0000 D0O400 ECCACOD OO DO ORFO45000000O0O

0000000000000 00DCMO O200MeOHD 00000000 (E)-3-(4"-000
0Q0-3",5"-0000-[1,1"-00000]-3-00)00000(@5mg)0 00000000
00000-780 0000000000000 0C0O0O0THR(ML)O O LAH(8.5mg0 0.22mmol)0
000 (20mg0d 0.07mmol)0 0 0 0000000 COO0O0O0O0000000O0Nn-0000DO 45
OEtOACcO 000000 OO 47(18mg)0 0 OO

DoooQoO

(E)-3-(4"-0 0000 -3",5"-0000-[1,1"-00000]-3-00)J 0000
ooooo

0
OH

HO

0 TH NMR (400 MHz, CDCl,+0 00O O -dy) & 2.28 (s, 6H), 6.45 (d, 1H, J =16.0 Hz
), 7.17 (s, 2H), 7.37 (t, 1H, J = 7.5 Hz), 7.41 (d, 1H, J = 7.5), 7.51 (d, 1H, J
= 7.5 Hz); 13C NMR (100 MHz, CDClo+0 0 00 O -dy) & 16.41, 118.14, 124.12, 126
.39, 126.71, 127.47, 129.01, 129.37, 132.39, 134.79, 142.06, 146.26, 152.62, 169

-96.
goooao

0 TH NMR (500 MHz, CDClg) & 1.94 (0O O, 2H, J = 6.5 Hz), 2.31 (s, 6H), 2.76 (
t, 2H, J = 6.5 Hz), 3.70 (t, 2H, J = 6.5 Hz), 7.12 (d, 1H, J = 8.0 Hz), 7.21 (s,
2H), 7.31 (t, 1H, J = 8.0 Hz), 7.36 (d, 1H, J = 8.0); 3C NMR (126 MHz, CDCl)
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5 16.33, 32.41, 34.51, 62.55, 123.62, 124.59, 126.85, 127.15, 127.59, 128.92, 1
33.55, 141.47, 142.35, 152.13.

0Doo0o0oooO

0Doo0o0oo

00O017. 4"-(3-000000000)-3,5-0000-[1,1"-0000 0 7]-4-000 (48)
Doooo

o

OH

OH
JroH OH | AHTHE
v/
HO @ Q CHO — P . 48
EUSLiERY TS HO O .78°Cto0°C

10 : 1 HO
1305C

0000470000000000000000000000O000O0O0010 v/v)O DO
0004"-00000-3",5"-0000-[1,1"-000007]1-4-00000000 (40mgd O.
18mmol)0 0 0 00 0O O (21mgd 0.2mmol)0 0 0O O 0 48(13mg)0 0 O O O O O O THE(mI)O
OLLAHOOOOODOOOOO

goooao

1H NMR (400 MHz, CDClo+0 0 0 0 O -d,) & 2.23 (s, 6H), 6.36 (d, 1H, J = 16.0 H
z), 7.23 (s, 2H), 7.50 (s, 4H), 7.64 (d, 1H, J = 16.0 Hz).

O OH

O *H NMR (500 MHz, CDCl3) & 1.94 (0O O, 2H, J = 6.5 Hz), 2.30 (s, 6H), 2.75 (

t, 2H, J = 6.5 Hz), 3.72 (t, 2H, J = 6.5 Hz), 7.22 (s, 2H), 7.25 (d, 2H, J = 8.0
Hz), 7.47 (d, 2H, J = 8.0); *3C NMR (126 MHz, CDCl;) & 16.28, 31.90, 34.46, 62
.57, 123.49, 126.73, 126.80, 126.97, 127.46, 128.95, 139.01, 140.29, 151.92.
0ooooooao

oooooao

00018. 4-(2,3-0 000 -1H-0000-5-00)-2,6-0 00000000 (13)
ooooo

00 30 PSI Hy, 10% Pd/C O.
O MeOH rt 0
14 13
HO HO

0000 14(24mgd 0.1mmol)0 0 0 0 0 0 10% Pd/CO O O O O MeOH(2mL)O 0 0 O O O O O
000O0O0D00030PSI H,0ODODOOD10O0O0OOO0O0DO0000O0O0O0O0O000000
0000000000000 13(1Img)0 000 TH NMR (500 MHz, CDClg) & 2.109 (q, 2
H, J = 7.5 Hz), 2.31 (s, 6H), 2.92 (d, 2H, J = 7.5 Hz), 2.96 (d, 2H, J = 7.5 Hz)
, 4.62 (s, 1H, 000 O OOH), 7.20 (s, 2H), 7.25 (d, 1H, J = 8.5 Hz), 7.31 (d, 1
H, J = 8.5 Hz), 7.40 (s, 1H); 3C NMR (126 MHz, CDClZ) & 16.29, 25.79, 32.76, 3
3.13, 123.05, 123.25, 123.36, 127.61, 142.83, 144.98, 151.74, 154.50.
Doo0oo0O0Ooo

Oooo0Q0oOo

00D019. 5-(3,5-0 0 000000)-2,3-0000-1H-0000-1-00 0 (12)
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goooano

0

9..0 0
0 ‘s’
0. OzN'®'0 CF3 O. H,, 10% Pd/C 0.
0 K2CO3, DMF, 35 °C O MeOH, Et;3N 0
HO

i

NaBH4 0.
THF-JK 0
=11, it

goooogao
5-(4-000000000000D0D0000-=-3,5-00000000)-2,3-0000 -1H-0
goo-1-00

goooao

®

0

9
CF 3 1?:.0

0000 6(50mg0 1.98mmol)d DMF(ImL)O O K,C05(27.6mg0 0.2mmol)0 O O 550 0 20 O O
p-0 000000000000 000000000(G8ngd2.14mmol)0J 000 O000C00O
000 om0 000 EtOAc(Iomlx 3)0 0000 NaHCO,0 00 000000000000
000000000000 000O000O0O000ONn-00000000300EtoAcd OO
00O05-@-00000000000000000-3,5-00000000)-2,3-0000
-H-0000-1-00 @omg)0 0000000000 (RF = 0.4)"H NMR (500 MHz, CDCly)
5 2.46 (s, 6H), 2.78 (t, 2H, J = 5.5 Hz), 3.22 (t, 2H, J = 5.5 Hz), 7.36 (s, 2
H), 7.56 (d, 1H, J =8.5 Hz), 7.65 (s, 1H), 7.83 (d, 1H, J = 8.5 Hz); 13C NMR (12
6 MHz, CDCl3) & 17.56, 26.19, 36.83, 118.85 (g, Jor = 320.6), 124.56, 125.56, 1
27.13, 132.42, 136.33, 141.27, 146.65, 147.20, 156.59, 208.24; 9F NMR (470 MHz,
cDCly) & -73.78.

0Doo0Oooo

5-(3,5-0 00 00000)-2,3-0000-1H-0000 -1-00

Doooo

00'

OoODO0o0OO0O0o0O00D0O (25mgd 0.07mmol)O MeOHDO O O 0O 0 O EegN(20p LD OO O DO O

glodpPd/CcO00OC0DOOO@OPSHOODODDOODODODODODODOODDODODODIDOODODOO
ocooooooO0oooDOoooobooDbDOobobopPl/COODODODOODODODODODODOS-CS
,o-00ooooooD)-2,3-0000-1H-0O0D0DDO0-1-00@5mg)000oooooboboao

40
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00D000D0000O00000 NMR (500 MHz, CDClZ) & 2.40 (s, 6H), 2.74 (t, 2H
,J=5.5Hz), 3.19 (t, 2H, J = 5.5 Hz), 7.06 (s, 1H), 7.25 (s, 2H), 7.59 (d, 1H
, J =8.0 Hz), 7.66 (s, 1H), 7.81 (d, 1H, J = 8.0 Hz); 3C NMR (126 MHz, CDCl;)

5 21.64, 26.11, 36.77, 124.19, 125.34, 125.63, 127.04, 130.21, 136.08, 138.76,
140.43, 148.23, 156.05, 206.91.

000000

5-(3,5-0 0 000000)-2,3-0000-1H-0000-1-00 0 (12)

goooao
OH
O 12

000005-(3,5-00000000)-2,3-0000-1H-00 00 -1-0 O (15mgd 0.06mmo
1)0 THF-O (1:10 v/vO 1mL)0 NaBH,(5mg0 0.13mmol)0 O O O O O O O EtOAc(5mLx 3)0 O
000ONa,S0,0 00 0000000000000 0000000000412mg0 1200 0 O
000000000 NMR (500 MHz, CDClg) & 1.97-2.05 (m, 1H), 2.39 (s, 6H), 2.
51-2.58 (m, 1H), 2.85-2.91 (m, 1H), 3.09-3.15 (m, 1H), 5.30 (t, 1H, J = 5.5 Hz),
7.01 (s, 1H), 7.21 (s, 2H), 7.47 (s, 3H); *3C NMR (126 MHz, CDCl;) & 21.66, 3
0.07, 36.43, 76.49, 123.95, 124.60, 125.44, 126.29, 129.13, 138.48, 141.57, 142.
18, 144.17, 144.16.

ODoooooo

ooooo

0020. 2-0000-5-(4-00000-3,5-00000000)-2,3-0000-1H-00
O

O

-1-0 0 O (50)

000
@ F @ (o] OH
o sNog
00 () oo L
® )
O i Ho 50
HO

I R |

HO

0000 6(40mgd 0.16mmol)0 MeOHO O Accufluor(55mgd 1.74mmol)0 0 0 O O OO OO 4
OOoo0oOooOoOooOooosio, TLCOO (n-OO0OOO0100ECAC DD 00D ODCOODOO
OO00D0O00O000000O0NaBH,(20mgd O.26mmo)0 0000 O O0O0OOOOOOCODODO
ooooDoDoDo0o0o0ooooooooDoDoDo0o0oo0oooDoDoDoDoDo0O0dn-00000 200
EtOACO 0 0 00500 000 O (28mg)0 O O O O O *H NMR (500 MHz, CDCl+0 0 0 O O -d
4) 0 2.23 (s, 6H), 3.02-3.22 (m, 2H), 5.07 (dd, 1H, Jy_y, Iy = 4.2, 17.9 HZ),
5.24 (ABXF, 1H, J, J, J =2.0, 4.4, 53.9 Hz), 7.12 (s, 2H), 7.35 (s, 1H), 7.40 (
s, 2H); *3C NMR (126 MHz, CDCl3) & 16.44, 36.77 (d, J = 22.2 Hz), 75.86, 95.06
(d, J = 182.5 Hz), 123.56, 124.39, 124.79, 126.27, 127.43, 132.91, 139.11, 139.7
0, 152.56.

Ooooooao

OoDoooo

00021, 4"-(2-00000O0O00O0)-3,5-0000-[1,1"-0 00 00O71-4-000 (45
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goooano
OH

03,5-0000-4-000000000000(00mgd 1.1mmol)00O03-000 -000 O
000000 (01lmgD 1.00mmol) 0 0000000010000 00000000O00O0A45
0000000000002000000000 % NMR (500 MHz, CDCl,) & 2.31 (s, 6
H), 2.90 (t, 2H, J = 6.5 Hz), 3.90 (t, 2H, J = 6.5 Hz), 7.21 (s, 2H), 7.27 (d, 2
H, J = 8.0 Hz), 7.49 (d, 2H, J = 8.0); *3C NMR (126 MHz, CDCl;) & 16.33, 39.01,
63.94, 123.57, 127.16, 127.48, 129.57, 133.26, 136.87, 139.63, 152.04.
0Doo0o0ooO

0Doo0ooo

00022 3"-(2-00000000)-3,5-0000-[1,1"-00000 ]-4-000 (44)

ooooo
.

03,5-0000-4-00000000000000mgd 1.1mmol)0 0 04-000-0000
000000 (0imgd1.00mmol)0 0000000010 0000000000000044
00000000000 02000000000 NMR (500 MHz, CDCI3) & 2.32 (s, 6
H), 2.93 (t, 2H, J = 6.5 Hz), 3.91 (t, 2H, J = 6.5 Hz), 4.82 (s, 1H, 0 OO0 OO0
H), 7.16 (d, 1H, J = 8.0 Hz), 7.22(s, 2H), 7.35 (d, 2H, J = 8.0 Hz), 7.41 (d, 2H
, J =8.0); *3C NMR (126 MHz, CDCl3) & 16.33, 39.53, 63.99, 123.61, 125.22, 127
.43, 127.62, 127.74, 129.15, 133.38, 138.99, 141.70, 152.18.

ooooooao

oooooao

00023, 4-(1-0000-2,3-0000-1H-0000-5-00)-2,6-000000000¢
22)05-(4-00000-3-000-5-00000000000)-2,3-0000-1H-0000
-1-000(4)0004-(AH-0 000 -6-00)-2,6-0 00000000 (14)0

ooooad

C SE MBI MeOH OCH; @. ) @0
HO O g. s HH H

H
22
Cat. p-TsOH 00

Rt Ef O
FL—-A8—Y ”5‘)7 HO 14

OH

HO

ooo0bDz@oOmg) OO 0DOC0ODDODODODOOOOOODODDOOO (Noritd 4g)0 MeOHO
gso00DDbOO00000O0DO0oOoODDObODO0DO0O0oooo0obo20222064000240000000
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O
0OoO0o00oo
04-(1-0000-2,3-0000-1H-0000-5-00)-2,6-000000000 (22). O
000O0O00On-00000020Et0ACc00000000Sio,000000000000
000O00022(80mg)d 00 (rf = 0.8)0 *H NMR (500 MHz, CDClg) & 2.17-2.23 (m,
H), 2.34 (s, 6H), 2.38-2.47 (m, 1H), 2.88-2.94 (m, 1H), 3.15-3.21 (m, 1H), 3.49
(s, 3H), 4.91 (ABq, 1H, J = 4.0, 6.5 Hz), 5.03 (s, 1H, 0 0 0 O O OH), 7.25 (s,
2H), 7.43 (d, 1H, J = 7.5 Hz), 7.47 (s, 1H), 7.48 (d, 1H, J = 7.5 Hz); 13C NMR (
126 MHz, CDClZ) & 16.37, 30.48, 32.32, 56.23, 84.64, 123.49, 123.76, 125.39, 12
5.49, 127.67, 133.68, 140.95, 141.93, 144.94, 152.14.
05-(5-0000000-4-00000-3-0000000)-2,3-0000-1H-0000 -1-
DD0O0(4). HFLCOO O OODODOOODDOOO (Supelcod 00D O0O0O0O0O0O000O0OOO10
pmdLx 1.D.25cmx 10mm0 n-0 D 0 0050 IPAO4ml/0 000000 11.790)0 000 O
000064(10mg)0 00 O O *H NMR (500 MHz, CDClg) & 1.97-2.03 (m, 1H), 2.36 (s,
3H), 2.52-2.60 (m, 1H), 2.84-2.91 (m, 1H), 3.05-3.14 (mm, 1H), 3.46 (s, 3H), 4.
73 (s, 2H, 00 0 OCH,), 5.29 (g, 1H, J = 5.5 Hz), 7.09 (s, 1H), 7.33 (s, 1H), 7
.41 (d, 1H, J = 8.5 Hz), 7.42 (s, 1H), 7.45 (d, 1H, J = 8.5 Hz), 7.66 (s, 1H, O
00 OO0 OH).
0Dooooo
4-(AH-0000-6-00)-2,6-000000000 (14)
Doooo

00000000000 00000000C0000 (0000250 EtoAcD RF = 0.9)0
0000000000000 000000014@5mg)0 0 0000000000000 2(
35mgd 0.14mmo)0 0000 p-0 0000000000 DO0O0O0OCOOOOO0O0O0O0ODOO
0000000000040 000000NaHCO,00 0000000000000 0000
0000014(28mg)0 0 0 O *H NMR (500 MHz, CDClZ) & 2.33 (s, 6H), 3.47 (s, 2H),
7.06 (s, 1H), 7.25 (s, 2H), 6.57 (dt, 1H, J, J = 1.9, 5.5 Hz), 6.92 (d, 1H, J
=5.5 Hz), 7.26 (s, 2H), 7.43 (d, 1H, J = 8.0 Hz), 7.47 (d, 1H, J = 8.0 Hz), 7.67
(s, 1H); 3C NMR (126 MHz, CDCl;) & 16.34, 39.38, 121.19, 122.52, 123.51, 12
5.30, 127.66, 132.04, 134.17, 134.40, 137.99, 143.64, 144.57, 151.80.
Ooooo0Ooo
Oooo0Q0O0
000 24. (1SO 3aR0 550 7aS)-5-(4-0 0000 -3,5-0 0000000 )-7a-00 000
0000 -1H-00 00 -1-0 0 0 (43)
Doooo
ﬂ

OH
o .° 1) H,/ 10% PdiC
OH
NaBH,/DCM THF 78°¢C MEOH
_).
5 TeoC . asmz - aaﬁsm%ncm o 43H
MeOH-iii o

OoDoooao

0O (@sov7aS)-1-0 0000 -7a-0 00 -1,2,3,6,7,7a-0 00 000 -5H-00 0 0 -5-0 0 .
ooooooo(E)-7a-000 -2,3,7,72a-0 0 0000 -1H-00 0O 0O -1,5(6H)-0 O O (0.
490 2.43mmol)0 NaBH,(23.0mg0 O0.62mmol)0 O 0 OO0 OO O MeOHO -780 0000 00O
000000 (E-J.Schweiger et al, Tetrahedron letters, Vol.38,No.35,pp-6127-6130
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,1997) 000 000000oOo0
0ooooo
0 (1S,7a8)-5-(4-0 000 -3,5-00000000)-7a-000-2,3,7,72-0 00000 -1
H-O0ODDOO-1-000 . 2,6-0000-4-000-00000 (777mg0 3.6mmol)0 0 OO On
-BuLi(n-0 00 O0QO1.6MO02.25m)0-780 0 0 0000000000100 000000T
HF(5mL)O O (1S,7aS)-1-0 0 0 00 -7a-0 0 O -1,2,3,6,7,7a-0 0 0 00 0 -5H-0 0 O O
-5-0 0 (150mgd 0.900 0 0 0)I0DDODO0O0DDODOOD-780 0000000000
0000040 00000000000COM)OIDDODDODDDDOD@OMx 3)00000
Na,SO,0 0 0000000000000 O0DO0DO0DO0OO0O0OO0OO0OOoOoOoOosSio,00O0O0Ooaoadn-
000000200000 0000000S0O7a8)-5-(4-0000-3,5-0000000
0)-7a-0 00 -2,3,7,7a-0 00000 -1H-0 0 0 0 -1-0 0 0O (130mg)0 0O O O *H NMR (5
00 MHz, CDCl3) & 1.02 (s, 3H), 1.48-1.55 (m, 1H), 2.02-2.08 (m, 1H), 2.31 (s, 6
H), 2.41-2.48 (m, 1H), 2.58-2.68 (m, 2H), 3.74 (s, 3H), 4.08 (t, 1H, J = 7.5 Hz)
, 5.42 (s, 1H), 6.54 (d, 1H, J = 1.5 Hz), 7.16 (s, 2H); *3C NMR (126 MHz, CDCl3)
5 15.05, 16.50, 25.85, 34.27, 38.50, 44.92, 59.97, 82.21, 119.41, 119.59, 126.
00, 130.81, 136.90, 137.81, 146.80, 156.72.
oooooo
0 (IS0 3aR0 5S0 7aS)-5-(4-0 0 0 00 -3,5-0 00 00000)-7a-0 00000000
-lH-0000-1-000 . 00000000000 (0PSI)000O0OO100Pd/CO 000
0 (1S,7a8)-5-(4-0 000 -3,5-00000000)-7a-000-2,3,7,72-000000 -
IH-O00O00-1-000 (110mg0d 0.39mmo)0 0 00D 0 000D O0002000000000
0000000000000 00000DO0DO0DO0DO0DO0OO0OPd/COODODODODDODDODOOOO (102
mg)0 O O O *H NMR (500 MHz, CDCl3) & 0.92 (s, 3H), 1.07-1.03 (m, 1H), 1.05-1.75
(m, 7H), 1.83-1.85 (m, 1H), 2.09-2.15 (m, 1H), 2.28 (s, 6H), 2.36-2.44 (m, 2H),
3.72 (s, 3H), 3.78 (t, 1H, J = 7.5 Hz), 6.87 (s, 2H); *3C NMR (126 MHz, CDCIly)
5 10.69, 16.41, 25.70, 30.12, 30.71, 33.73, 37.18, 42.76, 44.52, 45.62, 59.92,
82.05, 127.42, 130.67, 142.79, 155.21.
OMeOHO D00 O0ODDODO0OODDODOODODODCMAONL) DD O0O0ODDOOODDOO
0000000 (@somgd2.7mmo)0 000 0D0O0D0O0DDOD600000000O0OOO0OO
OO0OMeOHO OO OO ODODDODODODODODO @Ombx 3)0000Na,S0,0 000000000
0000000000000 (8Img)D 000 *H NMR (500 MHz, CDCl3) & 0.87 (s, 3H),
0.91-0.94 (m, 1H), 1.00-1.05 (m, 1H), 1.38-1.78 (m, 8H), 1.95-1.97 (m, 1H), 2.0
3-2.09 (m, 1H), 2.23 (s, 6H), 2.35-2.42 (m, 1H), 3.74 (t, 1H, J = 8.0 Hz), 6.85
(s, 2H); *3C NMR (126 MHz, CDCl3) & 10.69, 16.25, 25.72, 30.32, 30.74, 33.90, 3
7.23, 42.77, 44.38, 45.69, 82.09, 123.04, 127.23, 139.27, 150.53.
ooooooao
oooooao
00025.2-000-5-4-00000-3,5-00000000)-2,3-0000-1H-000
0-1-00(@G1)0002,2-0000-5-(4-00000-3,5-00000000)-2,3-000
0-1H-0 0 0 0 -1-0 0 (52)
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goooano

OH
o
Al e O
’ Br — =
; ® :
HO
Cu(IBr, HO + 0 -
. MeOH, 32 % O Br  NaBH, O. Br
Br —»
® ¢

HO 10

()

HO
HO

0 MeOHO O O O (11)(110mgd 0.49mmol)0 0 0 5-(4-0 0000 -3,5-00000000)-2
,3-0 000 -1H-0 00 O -1-0 O (40mg0 0.16mmol)0 O O O O O Si0, TLCO O (n-0 O O
O020Et0AC)0 0 0 0000000000000 O0O0NO0NDNOO0ODODODDODDOOOEtOA
c00D00000D0000000000000Nn-000000250EtoAcd 000100 O
0200000000002-000-5-(4-00000-3,5-00000000)-2,3-000
0-1H-0000-1-00 @5mg)0 0 02,2-0000-5-(4-00000-3,5-0000000
0)-2,3-0000-1H-0 0 00 -1-0 0 (62mg)0d O O O O O THF-O (10 1)0 O NaBH,O O O
0000000 51(389mg)(RF = 0.45)0 0 0 52(56mg)(RF = 0.38)0 0 00000 20
oooooad
02,2-0000-5-(4-00000-3,5-00000000)-2,3-0000-1H-00 00 -1-
00 . *H NMR (500 MHz, CDCl3) & 2.33 (s, 6H), 4.11 (s, 2H), 4.93 (s, 1H, 00O
O O OH), 7.28 (s, 2H), 7.52 (s, 1H), 7.66 (d, 1H, J =8.0 Hz), 7.94 (d, 1H, J =8.
0 Hz); *3C NMR (126 MHz, CDCl3) & 16.32, 52.70, 57.62, 123.62, 124.06, 127.10,
127.15, 128.01, 128.07, 131.52, 148.05, 150.32, 153.65, 192.57.

oooooao
02-000-5-(4-00000-3,5-00000000)-2,3-0000-1H-0000-1-00
- M NMR (500 MHz, CDCl3) & 2.34 (s, 6H), 3.45 (ABg.1H, J, J = 18.0 Hz, 3.0 Hz)
, 3.87 (ABq, 1H, J, J = 18.0 Hz, 7.5 Hz), 4.70 (ABq, 1H, J, J = 7.5, 3.5 HZ), 7. 30
29 (s, 2H), 7.59 (s, 1H), 7.62 (d, 1H, J = 8.5 Hz), 7.87 (d, 1H, J = 8.5 Hz); 13
C NMR (126 MHz, CDCl3) & 16.32, 38.30, 44.79, 124.01, 124.20, 125.62, 127.41, 1
28.03, 131.82, 131.88, 149.34, 152.10, 153.45.

oooooao
02,2-0000-5-(4-00000-3,5-00000000)-2,3-0000-1H-0000 -1-

000 (52). H NMR (500 MHz, CDClZ) & 2.32 (s, 6H), 3.95 (d, 1H, J = 16.5 Hz),
4.10 (d, 1H, J = 16.5 Hz), 4.70 (s, 1H, 000 O O OH), 5.20 (d, 1H, J = 9.0 Hz),

7.21 (s, 2H), 7.40 (s, 1H), 7.46 (d, 1H, J = 7.6 Hz), 7.50 (d, 1H, J = 7.50 Hz)
0Doo0ooo 40

02-000-5-(4-00000-3,5-00000000)-2,3-0000-1H-0000 -1-00
0 (51). *H NMR (500 MHz, CDCl3) & 2.35 (s, 6H), 3.39-3.52 (m, 2H), 4.69 (s, 1H,
00 O000OH), 4.94-4.96 (m, 1H), 5.01-5.04 (m, 1H), 7.23 (s, 2H), 7.22 (s, 1H)
, 7.48 (s, 2H).

0DoooooO

0Ooo0o0oo

0002. 5-(4-00000-3-(00000000)I000)-2,3-0000-1H-0000

-1-000(G7)H)I0D0S-@-00000-3,5(000000000)0000)-2,3-000
0-1H-0 00 O -1-0 0 O (58)
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goooano

OH OH

0 CH,0, NaOH O. 0
’ HO
O " k. sooc HO 0 + O

Ho HO 57 HO 58

HO

0000 32(30mgd 0.13mmoDODID (AML)D 0000000 C0ODO0DDC0ODO0D0O035000(
105p 1)0 O O NaOH(20mgd 0.5mmol)0 0 0 0 0000000000080 0800000
O0DOOOOINHCIDOOOOOpHO O5.50000 0000 0 EtOAc(smLx 3)0 0000 O
0000ONa,S0,0 0000000000000 Sio,0000TLC(0.1mm)O 0 0 0 O O RFO.
550 0 00.450 00 0000000000000000000000000O000S57(12mg)
ODO0O058@8mg)0 000000000
0Doo0Oooo
05-(4-00000-3-(00000000)1000)-2,3-0000-1H-0000 -1-00
0 (57). *H NMR (500 MHz, CDCl5-CD50D) & 1.93-2.01 (m, 1H), 2.42-2.50 (m, 1H), 2
.78-2.84 (m, 1H), 3.02-3.08 (m, 1H), 4.79 (s, 2H, 0 0 0O O CH,), 5.22 (t, 1H, J =
5.5 Hz), 6.87 (d, 1H, J = 8.0 Hz), 7.26 (s, 1H), 7.27-7.40 (m, 4H).
05-(4-00000-3,5-(000000000)I000)-2,3-0000-1H-0000 -1-
000 (58). *H NMR (500 MHz, CDCl5-CD50D) & 1.84-1.95 (m, 1H), 2.36-2.2.42 (m,
1H), 2.72-2.79 (m, 1H), 2.98-3.02 (m, 1H), 4.72 (s, 4H, 0 0 0 O CH,), 5.17 (t, 1
H, J = 5.5 Hz), 7.22 (s, 2H), 7-.30 (d, 1H, J = 8.0 Hz), 7.31 (s, 1H), 7.33 (d, 1
H, J = 8.0 Hz).
0Doo0ooooO
Doo0O00oOo
00O027. 5-(4-00000-3-0000000)-2,3-0000-1H-0000-1-000 (55
I OO5-(4-00000-3-(00000000)-5-0000000)-2,3-0000 -1H-0
000 -1-0 0 O (56)

goooao
O. CH,0, NaOH 0.
- T2
O K. 86°C 56
HO

HO

000057000580 0000000000000000055(4mgd 0.1mmol)d O O O
000000000080 NDODDODONaOH(3OMg)D 850 0 0 000000000000
0000000 DO0S56(18mg)0 00000

0000100000000 000003-000-4-000000000000 (199mg0 1.
20mmol)0 00 5-000-2,3-0000-1H-00 00 -1-0 O (211mg0 1.00mmol)0 0 O O O
000050000000 000002000000000

Ooo00Q0O0
05-(4-00000-3-0000000)-2,3-0000-1H-0000-1-000 (55). *H NM
R (500 MHz, CDCl) & 1.96-2.04 (m, 1H), 2.12 (s, 3H), 2.52-2.59 (m, 1H), 2.83-2
.92 (m, 1H), 3.04-3.08 (m, 1H), 4.92 (s, 1H, 0O O O OOH), 5.24 (t, 1H, J = 5.5
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Hz), 6.82 (d, 1H, J
2H), 7.43 (d, 1H, J
0DoO0o00oo
05-(4-00000-3-(00000000)-5-0000000)-2,3-0000-1H-000
0 -1-0 0 0 (56). *H NMR (500 MHz, CDCl5-CD50D) & 1.91-1.97 (m, 1H), 2.68 (s, 3H
). 2.43-2.49 (m, 1H), 2.75-2.84 (m, 1H), 3.02-3.08 (m, 1H), 4.82 (s, 2H, 0 OO
0 CH,), 5.21 (t, 1H, J = 5.5 Hz), 7.05(s, 1H), 7.25 (s, 1H), 7.34 (d, 1H, J = 8.
5 Hz), 7.36 (s, 1H), 7.38 (d, 1H, J = 8.5 Hz); 13C NMR (126 MHz, CDCl;) & 15.99
, 30.00, 64.44, 76.00, 123.21, 124.14, 124.59, 124.87, 125.57, 125.84, 129.29, 1
32.81, 141.48, 143.51, 144.15, 154.21.

0DooOoooo

0Doo0ooo

Do0O028. 3-(0000O0000)-3",5,5"-00000-[1,1"-000007]-4,4"-000
0Do03-(0000000)-3",5,5"-00000-[1,1"-000007-4,4"-0000
Doooo

8.5 Hz), 7.32 (d, 1H, J = 8.5 Hz), 7.35 (s, 1H), 7.41 (s,
8.5 Hz).

0\
o
OH  Br 2
: 0
*OH
\0 PdCLz(PPh:;)z, KzCOa
K. THF, 80 °%C
OH
LAHIZ—FL O CH
_—
0 68
0°c HO
Oooooao

03-(0000000)-3",5,5"-00000-[1,1"-000007]-4,4"-00 0 0 (68).
0004,4"-000000-3",5,5"-00000-[1,1"-0000071-3-00000000(
60mgd 0.21mmol)0 LAH(16mg0 0.42mmol)0 0 0000 O0O0O0OO0OO0 OO O O O (5mL)d o0 O
0000000200000 06800000000100NaOHO 00O OO O O pHO 5.50 O
00 0 EtoAc(5mLx 3)0 00 0 0 Nay,S0,0 00000000 68(12mg)0 O 0 0O 680 *H NMR
(500 MHz, CDClg) & 2.32 (s, 6H), 2.34 (s, 3H), 4.93 (s, 2H), 7.06 (s, 1H), 7.16
(s, 2H), 7.29 (s, 1H).

OooooQ0O
0004,4"-00000-3",5,5"-00000-[1,1"-000007]1-3-00000000

goooano

000010000000000003,5-010000-4-00000000000 0 (200mgd]
1.11mmoD0 0 04-000-0000000 000 (259mgd 1.00mmol)D 0000 OO 4,4"-
ooooo0-3°,5,5°-00000-[1,1"-000007]-3-00000000(29mg)d 00
0 TH NMR (500 MHz, CDCl3) & 2.38 (s, 6H), 2.40 (s, 3H), 3.79 (s, 3H), 3.89 (s,
3H), 3.97 (s, 3H), 7.24 (s, 2H), 7.54 (d, 1H, J = 1.5 Hz), 7.84 (d, 1H, J = 1.5
Hz); 3C NMR (126 MHz, CDCl;) & 16.49, 52.49, 60.05, 61.84, 124.84, 127.64, 127
.74, 131.45, 133.19, 133.76, 135.62, 136.62, 156.89, 157.70, 167.23.
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ooooonoD
0004,4"-000000-3",5,5"-00000-[1,2"-000007-8-00000000

goooano

oooooOoooooooooDoDoDoooo4,4/-00000-=-3%,5,5"-0 0000 -[2,1°
-00o0o0o0]-3-0c0000000 (157mgd 0.05mmol)O BF5;-SMe,(600mgld 4.6mmol)0 O DC
MOOODODOoOOoDOooOoODooODOoo4,47-00000-3%,5,5"-00000-[1,2"-0000OO0]7]-
3-00000000 @25mg)0 000 *TH NMR (500 MHz, CDCl3) & 2.36 (s, 6H), 2.38 (
s, 3H), 3.99 (s, 3H), 4.65 (brs, 1H), 7.18 (s, 2H), 7.53 (d, 1H, J = 1.5 Hz), 7.
83 (d, 1H, J = 1.5 Hz); [*3C NMR (126 MHz, CDCl;) & 16.13, 16.30, 52.56, 111.93
, 123.56, 125.29, 127.12, 129.99, 132.59, 135.32, 151.79, 159.21, 171.34.]
Ooooooao

Oooooo

00029, 3"-(2-00O0O0O0OO0OO0O)-3,5-0000-[1,1"-000007]-4,4"-0000 (6

9
ooooo

Beon
PACL,(PPhy), KoCOy o
Sy
o JK. THF, 80 °C o

000060 0000000000 0O0DOOODOD06003,5-0000-4-000000
O000O00DO (200mgd 1.11mmo)0 0000 02-(5-000-2-00000000)0000
0 (259mg0 1.00mmol)0 00000000 COCOOO0O0O0O0000DOOOOOOOO0O0O
O0O0BFs-SMe,0 00 0000000000000 0 (65mg0 0.23mmol)0 LAHO 0 0 00 O
0000000069(43mg)0 00 0 *H NMR (500 MHz, CDCI5-CDS0D) & 2.30 (s, 6H), 2
.96 (t, 2H, J = 6.5 Hz), 4.03 (t, 2H, J = 6.5 Hz), 6.95 (d, 1H, J = 10.5 Hz), 7.
16 (s, 2H), 7.24 (d, 1H, J = 2.5 Hz), 7.32 (dd, 1H, J, J = 10.5 Hz, 2.5 Hz).
OoooO0O0Oo

OooooQ0O

00030, 4-((Ard 3r)-0 0 0000-2-0000)@-0000000)000)-2,6-0

gogooooaoano
goooano

o HO Br
HO Br
O @ 2.5 eq.TiCl4-2THF, 5eq. Zn, 0 O
THF, 66 I
0 ’

O THR(GSOMIO 0 0 00 0 O (IV)THFO O (1.0g0 3.0mmol)D 0 0 0 O O O (290mgd 6.15mmo
HDOOD0DD0D01.50000000000000000000000000@E-000000
0)@-00000-3,5-00000000)0000(308mgd 1.01mmol)0 2-0 00 0 O O
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0 (150mg0 1.00mmoD)D 0 00O O0O0O0CODO0DOCOODODOCOODODDOOD400000000O
EtOAc(100mI)0 100 K,CO,0 0 0 (00mD0 00 0000000000000 O0O0O0D000
0000000000 O0O0D0EOAc(SOMLx 2)0 0 0000000000000 00000
00Nay,S0,0 0000000000000 Combifiash(Teledyne Co.0 LTD)O O 0 0O OO
0000000000 O0O0n0000000O0EtOAc(n-0 00 O O EtOAcO 300 O O O 1000
o090010) 0 0000000000000 00(eOMgIIID0NDNONONO0DDNONONDOO
0 TH NMR (500 MHz, CDCl3) & & 1.87 (brs, 10H), 2.00 (s, 2H), 2.20, (s, 6H), 2.7
1 (S, 1H), 2.81(s, 1H), 4.65 (brs, 1H, 00O O O O OH), 6.72 (s, 2H), 7.01 (d, 2H,
J = 8.0 Hz), 7.38 (d, 2H, J = 8.0 Hz); 3C NMR (126 MHz, CDClg) 16.27, 28.39, 3
4.68, 37.36, 39.80, 119.94, 122.74, 129.49, 129.92, 131.25, 131.46, 134.68, 142. 10
56, 146.91.150.93.

0Doooooo

0Do0O0O00o

00031. 4-0@-0000000)000000000)00)-2,6-00000000
O

Doooo

HO i i Br
e7

'l' 20
O0D0DO0O0DO0OO0OTHRGOMLD)O O (-0 000000)@-00000-3,5-00000000)
0000 ((308mgd 1.01mmo)D 0 0000 OO0 (98mgd 1.00mmol)D O O O O O (IV)THFO
0 (1.0g0 3.0mmo)O0 O OO0 OODO (290mgd 6.15mmoDO 0 000 0OOODO (235mg)d O
0 0O *H NMR (500 MHz, CDCl3) & & 1.60 (brs, 6H), 2.20, (s, 6H), 2.24 (t, 4H, J =
6.5 Hz), 4.59 (brs, 1H, 00 00 O OH), 6.70 (s, 2H), 6.99 (d, 2H, J = 8.0 Hz)
, 7-39 (d, 2H, J = 8.0 Hz); *3C NMR (126 MHz, CDCl3) 16.20, 27.01, 28.86, 32.64,
32.75, 120.02, 122.63, 130.20, 131.18, 131.71, 133.32, 134.78, 139.42, 142.68,
150.91. 30
0oooooo
ooooao

0032000000 0000000PaPE- 10 00000 DODODDODOOODODODODOO
O0ooooooooao

E20 0 0PaPE-1(0 DHODODDODDODODO0DOOBA)IODIDODUODODODODER OO OERB ODOO
00000000000 O0000O00a0(Carlson et.al., Biochemistry 36, 14897-1490

5, 1997)0 E20 RBAD 1000 O 0 OO DO E20 0 0 0O 0O O PaPE-10 ERa O O O ERB O O O O 50
o000 0000000220 0000000K0CC@10A)IDO00O000O000KODO O PaPE-
I0000ERe ODOODERBOOOODOODODIOp MOOOR25py MOODODOODOODOOODOO
OEROOOOPaPE-IDEROC 000 0O0DE200 0000000 DOOCOODOODODDODOGO 40
Oo0o0o0o0DoooooDooooao

0000000000000 O0o00o0D0o0CCGr-FREDH)000D0DO0DDOOODODODODODOO
OD0DO000O000O0D03(RC3DERe D DD OOOODOODODO (Jeyakumar et.al. J Biol

Chem, 286, 12971-12982, 2011, Jeyakumar et.al., Anal Biochem 386, 73-78, 2009).

0 O000oDO0oDoDOooOo@1oB)JOOSRCIDE200ERe DO D OOODODOOODOO
PaPE-10 O ERo 0 000D O0DDODOCDODOOODODDODODODDOODODOOODODOODOOO
0000000000000 oDoDooo0oDO0ooDooDO @H-Tam)O OE2000 00O
ER-SRC3D 00000000 DODOODOPaAPE-10ER-SRC3C 00O O0ODODODOODO

OERa 000D OOCODODDODODODODOODODOODODOODOODOO@ 1000 MCF-70
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O Ooooo
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O 0O oO0ooo
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A0 PaPE-10 O OLRRCS40 00D OO ODODOODODODOOODODOO@ODODODOODO)IC
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OMCF-70 00 O0DO0OODODDOO0OO0OO0OO0OO0OOODDODOO0ODOOO0OOOODDODOmMTORCIO OO DO
0000 pP70S6KO O 0O p4EBP10 0O O O mTORC2O0 O O O 0O DO 0O O pSGK1O O O 0O O O O pMAP
KDOIODOOOOOOooooODODOOPaPE-1O mTOROD O OMAPKD DO OO ODODODDOOOOO
OCODO0O0O0O00O00DO0OD0OD0ODO000D0DC@S3E)TDOOOPAKTO OO pSREBP1O O 0O O E20
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A. CLASSIFICATION OF SUBJECT MATTER

CPC-

IPC(8) - AG1P 35/00; AB1K 31/00; CO7K 14/705; GO1N 33/574 (2017.01)
GO1N 33/57415; CO7K 14/721; CO7K 16/26; C12Q 1/6886; GO1N 250010 (2017.02)

According to International Patent Classification {[PC) or to both national classification and TIPC

B,  FIELDS SEARCHED

Sae Search History documant

Minimum documentation searched (clagsification system followed by classification symbols)

Documentation hed other than

documentation to the extent that such decuments are included in the fields searched

Sea Search History documant

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X
05.04.2017]. Retrieved from the Internet. <URL:

Retrieved from the Internet. <URL:

Retrleved from the Internet. <URL:

05.04,2017]. Retrieved from the Internet. <URL:

Retrieved from the Internat. <URL:

05.04.2017). Retrieved from the Internet. <URL:

PUBCHEM: Substance Record for SID 230773243, 12 February 2015. [retrievad on 1
hitps/pubchem,ncbi.nim.nih.gov/substance/230773243#section=Top>. antire document
PUBCHEM: Substance Record for SID 89960275, 22 March 2010. {retrieved on 05.04.2017], 1
https:#pubchem.ncbi.nlm.nih.gov/substance/8996027 5#section=Top>. entiré docurment
PUBCHEM: Substance Record for SID 223686320. 06 January 2015, [retrieved on 05.04.2017).
hitps:#pubchgm.nebi.ntm.nih.govisubslance/223685320#section=Top>. antire document
PUBCHEM: Substance Record for SID 131321332. 12 Decembar 2011, [retrieved on 1
hittps:fipubcham.nchi.nim.nih.gov/substance/131321332#section=Top=>. entire document
PUBCHEM: Substance Record for SID 143533528, 20 August 2012. [retrieved on 05.04.2017]. |1
hitps:#/pubcham.nchi.nim,nih.govisubstance/143533528#section=Top=. entire document
PUBCHEM: Substance Record for SID 227716744, 12 February 2015. [retdaved on 1

https://pubchem.ncbi.nlm.nih.govisubstance/227716744>. entire document

-

El Further documents are listed in the continuation of Box C.

D See patent family annex.

*  Special categories of cited documents: “T"  later document published after the international filing date or priority
“A" document defining the general state of the art which is not considered date and nat in conflict with the apﬂlu:_atmn but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E"  earlier application or patent but published on or after the international =X~ document of panticular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to invelve an inventive
"L d_u::ment wamqhhma lhrg]t_v dqubti on pu%iorny r:;;m'n!(s)_ or whid;]i; step when the document is taken alone
cited to establish the publication date of ancther citation or other wyn o0 con on e . ; : .
: particular relevance; the claimed invention cannot be
specinl reason (as specified) - considered to involve an inventive step when the document is
“0" document referring to an coral disclasure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
“P*  document published prior to the interatienal filing date but later than g, R
the priarity date claimed ‘%" document member of the same patent family

Date of the actual completion of the intemational search

06 April 2017

Date of mailing of the international search report

19 APR 2017
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Mail Stop PCT, Atin: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, VA 22313-1450

Facsimile No. 571-273-8300

Authorized officer
Blaina R. Cupenheaver

PCT Helpdask: 571-272-4300
PCT OSP: 571-272-7774
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Box No. I Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This intemnational search report has not been established in respect of certain clzims under Article 17(2)(a) for the following reasons:

i D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2, D Claims Nos.:

because they relate to parts of the intematicnal application that do not comply with the preseribed requirements to such an
extent that no meaningfil international search can be carried out, specifically:

3. Claims Mos.: 4-18, 26-36, 42-57, 61-64, 67-79
because they are dependent claims and are not drafted in acoordance with the second and third sentences of Rule 6.4(a).

Box No. IIT  Observations where unity of Invention is lacking (Continuation of item 3 of first sheet)

“This International Searching Authority found multiple inventions in this international application, as follows:
See Extra Shest

Claim 1 has been analyzed subject to the restriction that claim reads on a compound of formula (i) and sterecisomers and
pharmacautically acceptable salts thereof, wharein nis 0; mis 0; X Is H; R1 and R2 are independently H; R3 is H; R4 is absent; R5 is H;
and the dashed bond Is a single bond.

L D As all required additional search fees were timely paid by the applicant, this mtemational search report covers all searchable
claims.

2 I:I As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additionat search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

EI No protest accompanied the payment of additional search fees.
Form PCT/ISA/210 {continuation of first gheet (2)) (January 2015)
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Continued from Box No. Il Observations where unity of invention is lacking

This application containg the following inventions or groups of inventions which are not so linked as to fotm a single general inventive
concapt under PCT Rule 13.1. In order for all inventions ta ba axamined, the appropriate additional examination fees need to be paid.

Group |+: claims 1-3, 19, 37, 38, 65, and 66 are drawn fo compounds of formula (i) and stereolsomers and pharmacautically acceptable
salts thereof and compounds having the formula (iv) and stereciscmers and salts therecf,

Group |1+ claims 20-25 and 65 are drawn te compounds according o formula (i) and stereoisomers and salts thereof.

Group |lI+: claims 39-41 and 65 are drawn to cormnpounds of formula (vi} and stereoisomers and pharmaceutically acceptable salts
thereof.

Group IV+: claims 58-60 and 65 are drawn io compounds of formula (vii) and sterecisomars and salts theraof.

The first invention of Group I+ is rastricted to a compound of formula (i) and steraoisomers and pharmaceutically acceptabla salts
theraof, whersin nis 0: mis 0; X is H; R1 and R2 are independently H; R is H; Rd is absent; R5 is H; and tha dashed bond is a single
bond. It is believed that claim 1 reads on this first named invention and thus this claim will be searched without fee 1o the extent that it
raad on the above embodiment,

The first Invention of Group |+ is restricted to a compound according to formula (iil): and steresisomers and salts thereofl; whergin m is 0;
R1 and R2 are independently H; RS is H; and Ré is absant,

The first invention of Group |11+ is restricted to a compound according to formula {vi) and sterecisormers and pharmaceutically acceptable
salts theraef: whereln n is 0; mis 0; X is H; R1 and R2 ars independantly H; R3 is H; R4 is absant; R5 is H: R6 and R7 ars
independently C1 alkyl; and the dashad bond is a single bond.

The first invantion of Group IV+ is restricted 1o a compound according to formula (vii) and sterecisomers and salls thereof; wherein R7
and RE are indepandently H.

Applicant is invited to elect additional formula(e) for each additional compound to be searched in a specific combination by paying an
additional fee for mach set of election. Each additional alacted formula(e} requires the selection of a singla definition for each cormpound
variable. An exempiary slaction waould be a compound of formula (i) and stereoisomers and pharmaceutically acceptable salts thareaf,
wherein nis 1; mis 0; X is H; R1 and R2 are independently H; R3 is H; R4 is absent; RS is H; and the dashed bond is a single bond.
Addltional formula(e) will be searched upon the payment of additional faees. Applicants must specify the claims that read on any
additional electad inventions. Applicants must further Indicate, if appiicable, the claims which read on the first named invention if diffarant
than what was indicated above for this group. Falture to claady Identify how any paid additional invention fees are o ba appliad o the "+"
group(s) will result in only the first claimed invantion to be searchedfexamined.

The invantlons listed In Groups 1+ through 1V+ do not relats to a single general inventive concept under PCT Rule 13.1, because undar
PCT Rule 13.2 they lack tha same or corresponding special technical featuras for the following reasons;

The special tachnicat features of Group 1+, compounds of formula (i) and sterecisomers and pharmaceutically salis therect and
compounds having the farmula (jv) and sterecisomers and salts therecf, are not present in Groups II+, lll+, and |V+; the special technical
features of Group |1+, compeunds according to formula (I and stereclscmars and salts thereol, are not present in Groups I+, 11+, and
IV+; the special technical features of Group Ill+, compounds according to formula {vi) and sterecisomers and pharmacsutically
acceptable salts theracf, are not prasent in Groups |+, [i+, and 1V+; and the special tachnical features of Group IV+, compounds
according to formula {vii) and sterecisomers and salts thereof, are not present in Groups i+, ll+, and l1l+.

The Groups [+ through W+ formulas do not share a significant structural slament requiring the selaction of alternativas for the compound
variables R1, R2, R3, R4 R5, R6,R7, RB, X, m, and n.

The Groups |+ through |V+ share the technical features of a compound of formula (i): and sterecisomers and pharmacautically
accaptable salts thereof; a compound acconding te farmula (iil): and sterecisomers and salts thereof; a compound having the formula
{iv}; a compound acconding to formula {vi): and sterscisomers and pharmacautically acceptable salts thereof; a compound acsording to
formula {vil} and stereoisomers and salts thereof, and a compound selected from the groups consisting of structures shown in claim 65
of the instant invention, However, these shared technical features do not represent a contribution ovar the prior a:t.

Specifically, Substance Record for SID 227716744 to PubChem teaches a compound of farmula {i): wherein nis 1; mis &; X is hydroxyl;
R1 and R2 are independently H; R3 is H; RS is H; and the dashed bond is a single bend (Pg. 3;...5e8 shown structure...).

Additionally, Substance Record for SID 143533528 to PubChem teachas a compound according to formula (il wherein m is 2; R1 and
R2 are each independently C1 alkyl; RS is hydroxyl; each RE iz G1 alkyl (Pg. 3....s6e shown structura...}; and the seventh structure from
the battom of clalm 65 of the instant invention (Pg. 3....88e shown structure...).

Additionafly, Substance Record for SID 223685320 to PubChem teaches a compound of formula {iv): wherein R1 and R2 are
independently H; R3 and R4 are independently H (Pg. 3;...sse shown structure...).

Additionally, Substance Racord for SID B3860275 to PubChem teachss a compound of farmula (vI): wherein n is 1; mis 0; X is hydroxyk;
R1 and R2 are independently H; R3 is H; R4 is absent; R5 is H; R& is C1 alkyl; R7 is H; and dashed bond is a singla bond (Pg. 3....888
shown structurs...).

Form PCT/ISA/210 (extra shest) (Janvary 2015)
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Additionally, Substance Record for SID 131321332 to PubChem teaches a compound of formuta {viii}: wherein R6 and R7 are
indepandantly H (Pg. 3;...see shown structurs, . ),

The inventlons listed in Groups I+ through IV+ therefore lack unity under Rula 13 becausa they do not share a same or comesponding
special technical featura.

Form PCT/ISA/210 (extra sheet) (January 2015)
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