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OO0O0OO000004.6x 250mmO O O O CH3z0H/H,0 85:-150 UV 310nmO O O 1.0mL/0 O t,=14
0 )0 UV, (DMSO), 297 (88 500); *H-NMR (300 MHz, (CD3),C0), & 1.27 (s, 3H), 1.3
1 (s, 3H), 1.70 (s, 4H), 2.29 (s, 3H), 6.89 (s, 1H), 7.22 (AB, 4H, J,g = 8.96 Hz
)., 7.33 (s, 2H), 7.62 (s, 1H), 7.76 (AB, 4H, J,g = 8.32 Hz), 8.13 (s, OH), 9.30
(s, NH); *3C-NMR (75 MHz, (CD3)»C0), & 17 (Cs0), 34.2 (Cugs> Cs7s Cogs Cug), 34.
9 (C,, C3), 36.5 (C,, C,), 127 (C,5), 145.1 (C,4), 198 (C,o), 116.5, 123.1, 124,
124.9, 122.1, 122.5, 123.2, 129.9, 132.5, 133.8, 142.8 (C_,)U
O000000OdBoehm M et al., J Med Chem, 37:2930 (1994)0 0O O O O O O 20g0 2,5-0
0O0oDO0-2,5-00000000@@O0O02)026.37g0 0 0000D0OO0O0OOODOO.2g00 00O
ocooooooool,2,3,4-000000-1,1,4,4-000000-6-000000D000O
oosg)uuooooowooDdodooDoDO0dBeehmDODODOODODOOOd
000000 Wood TF et al., J Org Chem, 28(9):2248 (1963)0 0 0 0 0O 0O 7-0 00O
0-6-0000-1,1,4,4-00000000000@OO09QYQDUIOIODOO2%0 000000

oooooboboooovy-ooo0oa0O-
1690 1,1,4,4-0 00000 -1,2
13.eg 000 0O0O0DODOO0OO0
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IHNMRO 000000000000

000000050000 00000000000000E,zZ-4-[2-000-2-(6-000
-1,1,4,4-0 00000 -1,2,3,4-000000000-7-00)-000]1-000000
(00D010)000000000000000000000010%0 Et0Ac/90%0 0 0 O O
0000000000000 D0000100000000000000000016%00
ODOMH-NVRO OO DODOODDOOODODOO0DO

M KOHD 000D DO000000100000000000E-4-[2-000 -2-¢6-000
-1,1,4,4-000000-1,2,3,4-000000000-7-00)-0007]1-0000 (0
11)00000008MIOOOMNMROOODOOOOOODDODOODOOOOOFrickel F
etal., 000004,578,4980 0 0 0000000 OHPLCO DD OOOOOOOODOO
0000000000 4.6x 250mm0 O O O CHzOH/H,0 85:150 UV 310nm0 O O 1.0mL/0 O
00 t,=240 O

00000000000 0E-4-[2-000-2-(6-0000-1,1,4,4-000000 -1,2,3,4
-000000000-7-00)-000]-00004-000000000(¢@0012)000

O
O
O
O
O
O
O
O

oooooboboboooooooooboobobooooooooooboboOoooMgsSo,0 0 0 O00O0OO
DELOD0D0D0O00O0O00O0DO0DODOS0% EtOCAcO 50% 0 D0 O D O OoooOoObOO0OO0oooooan
ooooobobooogdeE,ZA4-[2-000 -2(6-0DO0O00O0-1,1,4,4-000000 -1,2,3,4-
cooocooooo-7y-0bO0)-0oo0OjJ0oDOOoo4-0000DODODOODODODODOODO
A Ay 0 A I R 0 R 50 7. = (@] o V4SO LM
oooobODbOO0O0oDoooooooboos3owoooObOoOb0oO0oooooaon?2i2x 250mmd 0 00O 0O
OOO0OO0OHPLCOOOOOOOOOOODODODODOA4.6x 250mmO O 0O O 85:150 CHz0H/O O 3

onmO uvO 1.om/0 000000 t=210000000HPLCO O OO O O COSYO HMQCO O
ONCED 0D @iff) 00000000000 DO0DO0ODODODO0DO0DODOOGOOGOagtH-
NMR (300 MHz, (CD3),CO0), 0.93 (t, 3H, J = 7.4 Hz), 6 1.27 (s, 6H), 1.28 (s, 6H)
, 1.62 (m, 2H), 1.69 (s, 4H), 2.21 (d, 3H), 2.59 (m, 2H), 6.40 (s, 1H), 7.13 (s,
1H), 7.2 (s, 1H), 7.24 (AB, 4H, J,g = 8.69 Hz), 7.76 (AB, 4H, J,g = 8.32 Hz), 8
.23 (s, OH), 9.35 (s, NH)YO
04-0 0000000000 @OO13O4-0000000000C@DOO0O190 Aldrich
Chemical Company of Milwaukee, WIOD OO OO ODODOOOODODOAO
04-000000000000OO0OD@UOO0ODMHIODODDODDODDODODODODOOOOODA 2300
0000000000000 o0Do00o0Do0Do0DO0O0o0Do0Do0D14000000000004d Kuchar
M et al., Collection of Czechoslovak Chemical Communications, 42:1723 (1977)0O
ooooDoDoDooooooooooao
03g0 000 140DMFO 2.36g0 2-0 00 0 000 01.66g0 0000 00O0O0OOOO60%0
D060l 4-0 000000000000 O00O0C@ODO15)000000™-NMR (300 MHz
, CDCI3), 6 1.30 (d, 6H, J = 6 Hz), 3.54 (s, 2H), 3.66 (s, 3H), 4.50 (sept. 1H,
J =6 Hz), 7.00 (AB, 4H, J,g = 8.78 Hz)O
DMFO 2.47g0 0 00140 3.82g0 0 0 0000 04.11gd 0000 O000O0OOO0O48%0
0o04-00000000COODODODODODOO@OO1))OODO0D0D0DODODO0DOOODODDOOO
0000ODO0 *H-NMR (300 MHz, CDCl3), & 3.55 (s, 2H), 3.67 (s, 3H), 5.04 (s, 2H)
7.05 (AB, 4H, J,g = 8.6 Hz), 7.28-7.43 (m, 5H)O
OoO0oi150e6MOKOHO DO OO OoodoooOoODoDoeowo ooODO/Zi10wO0 D OooooooOoOoao
Oo0o0oDDoDOooo170992wdl 0 00 0o0o0oDDoDOo0D0O0d04-0000DDO0OO0O0OoOoOOC(
00170000000 0D0DO0OOG Solladie et al., Tetrahedron, 59:3315 (2003)
ooooDoDOoUoOoooooooooao
ooooao
00
0o
-4-[

[ i Ry

0O00D0PCTO OO WO/99/025090 (1999)0 00 0D O0O0DODOOODODODODODODOO

oooODobDobOO0ooDoooooobobobboooooooboobobbboooooooboao
2-000-2-(1,1,4,4-000000-1,2,3,4-000000000-7-00)-0001]
-0o0obf0-2"-4"000O00O0O0D0)-1"-000D0MOD020)0
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E-4-[2-0 00 -2-(1,1,4,4-0 00000 -1,2,3,4-0 00000000 -7-00)-0007]
-0000-2"-(4"-00000000000)-1"-0000@0021)0000
E-4-[2-0 00 -2-(1,1,4,4-0 00000 -1,2,3,4-0 00000000 -7-00)-0001]
-0000-2"-(4"-00000000000)-1"-0000 (000 22)0
00000000 THFP )001.250004-000000000000000
200 0000000000000 (THFD )2.4500 000000000000
01.50000000000000000001.000 00005000 (THFD )O
0000000000000 000000000000006M0IOO0O0O0O0DO
0000001.2M0 0000000000000 O0O000001/5000000
0000050 000000000000000000000000000O0O0DO
0 000000000000 0000000002000000000¢@O0O00)
30%0 000000000 COSYOHMMQCO 0000 DDDODO0DDOOOO4.6x 250mm0d OO
0 CHzOH/0 85:150 UV 310nm0 0 0 1.0mL/0 O O £,=390 0 O O O HPLCO *H-NMR (400 MHz
, (CD3)5S0), & 1.23 (s, 6H), 1.27 (s, 6H), 1.63 (s, 4H), 2.24 (s, 3H), 3.70 (s,
3H), 4.29 (s, 2H), 6.84 (s, 1H), 7.02 (AB, 4H, Jag = 8.69 Hz), 7.31 (s, 2H), 7.
46 (s, 1H), 7.78 (AB, 4H, J,g = 8.32 Hz); 13C-NMR (75 MHz, (CD3).S0), & 18 (Cs,
), 32.2 (Cz7, Cug, Cog, C30), 34.2 (Cz, C3), 35 (Cy, Cu), 44.1 (Cx0), 55-7 (C32)
, 125.4 (C,5), 158 (C11), 197 (Cio), 114.2, 123.8, 124.2, 127, 127.5, 128.7, 129
.4, 130.9, 134.4, 139.8, 140.3, 143, 144.2, 144.6 (C4, )0
0000000000000 0002100043%0 00 0HPLCO £,=490 00000000
00@OO00000004.6x 250mm0 O O 0 CHzOH/O 85:150 UV 310nmd 0O O O 1.0mL/
0 )0 H-NMR (400 MHz, (CD3)»S0), & 1.21 (d, 6H, J = 6 Hz), 1.23 (s, 6H), 1.26 (
s, 6H), 2.25 (s, 3H), 4.22 (s, 2H), 4.51 (sept. 1H, J = 6 Hz), 6.84 (s, 1H), 6.9
8 (AB, 4H, J = 8.67 Hz), 7.29 (s, 2H), 7.49 (s, 1H), 7.75 (AB, 4H, J = 8.42 Hz);
13C_NMR (75 MHz, (CD3)5S0), & 17.9 (Cs7), 32.1 (Cs7, Csg> Cogs Czos Cazs Cza)s
34.8 (Cz, C3), 35.9 (C1, Cu), 44.9 (Czp). 70.2 (Czz), 127 (Cy3), 157.8 (C11), 1
97 (C,o), 116.5, 124.2, 124.8, 126.6, 127.3, 129.3, 130.1, 131.4, 135.5, 140.7,
141.6, 144.1, 145.1, 145.3 (C,)0
0000000000000002200060%0000HPLC(00O0DO0O0OOODO4.6x 250
mmO O O O CHgOH/O 85:150 UV 310nmd O O 0 1.0mL/0 O ,=660 )0 TH-NMR (400 MHz, (
CD3)5S0), & 1.18 (s, 6H), 1.21 (s, 6H), 1.58 (s, 4H), 2.18 (s, 3H), 4.23 (s, 2H
), 5.00 (s 2H), 6.80 (s, 1H), 7.00 (AB, 4H, J,g = 8.42 Hz), 7.25-7.42 (m, 8HO O
0), 7.72 (AB, 4H, J,g = 8.23 Hz); *3C-NMR (75 MHz, (CD3)-S0), & 17 (Csg), 31.9
(C34, Czs, Cz6. C37), 34.2 (C;, C3), 34.2 (C;, C3), 34.9 (Cy, Cu), 44.1 (Cxo),
69 (Co5), 123.9 (C;5), 157.3 (C44), 197.9 (Cig). 115.1, 123.5, 125.9, 126.8, 127
.6, 127.9, 128, 128.7, 128.9, 129.5, 130.9, 134.3, 137.4, 139.7, 140.4, 143, 144
.2, 144.5 (Co)0O
000000
0 20mLO O O CH,CI,0 0 0.46g(0-.965mmol)0 0 0 0210000 -2000 00000000
00E-4-[2-0 00 -2-(1,1,4,4-000000 -1,2,3,4-0 00000000 -7-00 )-0
00]-0000-2"-(4"-000000000)-1"-0000@0023)00000000
00 00.289(2.413mmol)0 BCI,0 0000000000000 0000300000000
00000000 O0ONACIODDODD0DO03mMO0O000000000000000O0O0NayS
0,00 0000050000000 0N000N0N0NDN0NDN0NDN0O0OOODOO0D0230000
0000000000000 00230000COSYOHMQCO ONCED OO OO OO OO OO
0
HPLC(O 00000000 4.6x 250mm0 O O O CH;0H/0  85:150 UV 310nm0 O O 1.0mL/0
0 t,=220 )0 W, (DMSO), 322.5 (52 100); H-NMR (400 MHz, (CD3)»C0), & 1.29 (s
, 6H), 1.33 (s, 6H), 1.72 (s, 4H), 2.31 (s, 3H), 4.26 (s, 2H), 6.90 (s, 1H), 6.9
8 (AB, 4H, Jng = 8.50 Hz), 7.35 (s, 2H), 7.56 (s, 1H), 7.81 (AB, 4H, J,g = 8.34
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Hz); OHO O O DO DO OO0 0000 *3C-NMR (75 MHz, (CD3),CO0), & 18.1 (Cs;), 32.3
(C27. Czg. Cz9. Cz0). 35.2 (Cz, C3), 36.2 (Cp, C,), 45.3 (Czo). 127.2 (Cy3), 15
7.2 (C11), 198 (Cio), 116.3, 124.6, 125.2, 126.8, 127.7, 129.7, 130.3, 131.7, 13

5.9, 139.9, 141.9, 144.2, 145.3, 145.7 (C, )0
Ooooooao
Oo0o0oo

O

Ac—0 O
Ac—0O
O
Br
Ac
iE&24)

Oooooao

000000024000 0000000000DO0O0DOGODRDODAOSee Bollenback GN et al.,
J Am Chem Soc, 77:3310 (1955)0 O O O

oooooao
ooooao
HO
HO
8] QOH
© COOH
0
H,C.  CH, CHa
HsC  CHy
(L &m25)
oooooao
oo 0002400000200 0000000 0000 oD bODOobOoOoooOoDooOoOoao
godooobooooboboooboboooboboo oo oo ooobobbobooooooodao
Oooooooooboooo?2s0000
ooooooo2,3,4,6-000-0-(O0O0O0OO0O0O)-D-00O0DO0DO0-6-00D0O0C@O0OZ2
6.2) 000 00000ODDODOOODDDODOOODDDODOOODDO7.38g(41-4mmol)O o -0 0O

OD0DO0000@D0O026.1)0 400mLO CH,CLL,O0 OO O 0O 0O O 0O 26.10 O Sigma-Aldrich, St
- Louis, MOOODODOODOOOODOODODODOODODODODODODDOODOODODODODODODO
ocooooooGr.enL,33ammo) 0 00 O0C0O0OOCOODOODDODOOCDODODODOODODOGO
OD00OGog,621mmoH)0 00 0O0O0OODODODODODOOODODDODODOODODODODODODO
OoDOooo0oooooDOooodGog,13dmmoDD0 000 O0O0DDODDODDOODODODODODODO
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00480 0000000000000000000000000000000NH,CIOO00
OO0(sM)00000000000000000000000000000CHCI,0O0O0
00(@Gx ) I0000000000MgSO,0000000000000000000000
00000000000 @ )IODOD0D0D0OOO0O0O000N0NONDNDODoOoOoOoOoOoOoOoOn
00000000000 @:10000/00000)0012.04g(0083%)00C0000O00O
0 [a Jp 118.4 (¢ 2.15, CH,CL,); IR (cm™1) 2948 (s), 2885 (s), 1757 (s), 1464 (m)
, 1443 (m), 1213 (s), 1150 (s), 1035 (s), 912 (m), *H NMR (CDCl3) & 3.36-3.42 (
m, 12H), 3.77 (dd, 1H, J = 3.8, 11.3 Hz), 3.82 (dd, 1H, J = 2.8, 11.3 Hz), 3.99-
4.05 (m, 2H), 4.29 (d, 1H, J = 6.6 Hz), 4.55-4.56 (m, 1H, 4.65 (s, 2H), 4.69-4.9
2 (m, 7H), 13C NMR (CDCl3) & 55.42, 56.05, 56.11, 56.22, 66.12, 73.69, 74.77, 7
8.43, 96.56, 96.66, 96.78, 96.91, 97.13, 168.70; HRMS (ES) C,4H,g0,0 (M+Na)O O
0 O 377.1424, 0O O O 377.14080

gooooao

OO00D0O00O000O0OCp,Ti(CH)(PetasisO 0 )0 00D O0O0O0OOODOODOOOOOODOO
OoOO0Oo0O0O0o0O0O0DO0OO0O0OO0O4.63g,58.8mmol)0 00 O0DO0OQO(GOOmML)DOODO000
ocooocoooOoO0ooobDOoobooobO0ooDobDOoobDbOa@aoome,140mmol,2.4)00O0O0D0O0ODO
ooooDbDbOO0OO0oOooOooocoObbooooooo oo ooDE@BHGMLHOOooOoooao
ocooocooo0oooDOoooooOoooDoooDOooOoooUoooDOoooDOooDOOEx)Hd
ooocoboObOOO0OO0oOoooobooONa,So,00100000000020000000012.49
ocobooooo0ooobDOoooob@oomL) b OOODOoODOOD4DO0O0DODODODOODODOO
goooogao
oz2,6-00000-1-0D000-3,4,5,7-000-0-(OCO0OO0O)D-0DC00O-000 -1-

0000D0(@O026.3)00000000000000000000O0000000000O
000 26.2(10.05g,28.4mmoN0 0 0 0000000000000 0O00O0 (240mL)0 00O
00000000000 (2.49,59mmoN)0 000000000000 ODOOCOODOOOO
000000000000 00O0O0O00O0O07000000000018000000000
000000000000 0000000(@s00mM) 00000000000 OCelited
000000000000 000O0000D0000D00000000000 @:1-2:10
0000/00000)108.66g(0087%)0 00000000000 I[a]y 46.8 (¢ 2.33
, CH,CI,); IR (ecm™1) 2940 (m), 2895 (m), 1750 (w), 1440 (w), 1154 (s), 1032 (s),
918 (m), *H NMR (DMK-dg) & 3.31-3.37 (m, 12H), 3.64-3.71 (m, 2H), 3.78-3.83 (m
, 2H), 3.88-3.89 (m, 1H) 4.12 (d, 1H, J = 5.4 Hz), 4.35 (s, 1H), 4.51 (s, 1H), 4
.62 (s, 2H), 4.66-4.84 (m, 6H), *3C NMR (DMK-dg) & 55.15, 55.87, 56.04, 56.19,
67.50, 75.42, 76.68, 77.36, 81.08, 93.43, 95.35, 97.23, 97.64, 97.81, 156.39; HR
MS (ES) CisHss00 (M+Na)O O O O 375.16310 O O O 375.16280
02,6-00000-1-0000-1-[4(C0O000000)-00007-3,4,5,7-000 -0-(

oooooDoDo)-D-00o0Oo0-D-00-0D0000O0@OO24H0000000O00ODOOO
0o0o0o0DDoDDoODO000goooooDoDOTHRAQOOMDO OODODDDODODODOOD (@ OO26-3)(@
.75g,10.6mmoD)0 0 000 9-000 00O [3-3-1]0 0 O (53.-2mL,26.6mmol,0.5M)0 O O

OoO0o00oo0ooDOoooDOooO0ooDOooDoDOooOoyYsOD8OUODOODODO4.500000

000000000000 0000KgPO,(0mML,3M00O000O00O0 10000000 DMF(10
omLOODODDOp-0O0O0O0O0ODODODODODO (3-98g,21.3mmol)d PdCI,(dppf)(0.6869,0.8
Ssmo)0 00000000 ODOODI1800000O0DDODODDODOOODODODODODDOOOO
0oooDoDDoDo000o0ooooDoDoDoDo0o0o0oo0o0ooDoDoDDo0o0Do0oo0oDoDooDoOa0@s

x)Yooooooooooowmgso,0000O0ooooooooooooo0O00@:1-1:2
OO000oO0/00000)D003.299q(0067)0 0000000 [aol1s -26-2 (c 1.15, DMK
); IR (cm™1) 3470 (w), 2932 (m), 2887 (m), 1692 (m), 1444 (w), 1150 (s), 1101 (s
), 1024 (s), 918 (m); *H NMR (DMK-dg) & 2.60 (dd, 1H, J = 9.4, 14.4 Hz), 3.18-3
.42 (m, 5H), 3.25 (s, 3H), 3.35 (s, 3H) 3.40 (s, 3H), 3.44 (s, 3H), 3.54-3.61 (m
, 2H), 3.73 (dd, 1H, J = 1.8, 11.3 Hz), 4.51-4.58 (m, 4H), 4.70 (d, 1H, J = 6.5
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Hz), 4.77-4.85 (m, 4H), 4.93 (d, 1H, J = 6.5 Hz), 7.25 (S, 4H); 13C NMR (DMK-dg)
5 38.35, 55.04, 56.45, 56.55, 64.44, 64.57, 67.42, 77.97, 79.07, 80.32, 81.63,
84.83, 97.20, 99.01, 99.19, 99.32, 127.15, 130.11, 138.75, 141.03; HRMS (ES) Ca

2oHz6016 (M#Na)D O O O 483.22060 O O O 483.21880

0D2,6-00000-1-0000-1-[4(CO0O00000)0000)-3,4,5,7-00 0 -0-(0

00O0000)-D-0000-D-00-000000(@0026.5) 000000000000

00000000000 000O0THR@OONL)DO OO0 0000 O 26.4(2.44g,5.3mmol)(C-0

000000000000 0)0000O00000000000O0O (0-63g,26.5mmol)

0000000001500 00000THF@OML)O OO OO0 OO0O0COO (4.59,31.7mmol

Y] OOOODDODOOODODODOODDODOO0OOD0O0OOo18000000000000000000

O00O00O0ONaHOOOODOOOODOOODODOOODODOOODO(G*x)I0DO0DO0ODO0O0O0O

000000OMgSO,0 0000000000000 00000000@:1-1:200000

/00000)002.37g(0094%0 0000000 [a Jp -27-0 (¢ 4.70, DMK); IR(cm™t

) 2981 (s), 2883 (s), 1701 (w), 1513 (m), 1444 (m), 1378 (m), 1301 (m), 1158 (s)
, 1105 (s), 1028 (s), 918 (s); *H NMR (DMK-dg) & 2.61 (dd, 1H, J = 9.4, 14.4 Hz

). 3.19-3.42 (m, 5H), 3.24 (s, 3H), 3.30 (s, 3H) 3.35 (s, 3H), 3.40 (s, 3H), 3.4

4 (s, 3H), 3.54-3.64 (m, 2H), 3.73 (dd, 1H, J = 2.6, 13.5 Hz), 4.38 (s, 2H), 4.5

0 (d, 1H, J = 6.4 Hz), 4.54 (d, 1H, J = 6.4 Hz), 4.70 (d, 1H, J = 6.5 Hz), 4.77-

4.85 (m, 4H), 4.93 (d, 1H, J = 6.5 Hz), 7.21 (d, 2H, J = 8.0 Hz), 7.28 (d, 2H, J
= 8.0 Hz); 3C NMR (DMK-dg) & 33.39, 55.05, 56.47, 56.49, 56.57, 57.97, 67.46,
74.84, 78.00, 79.10, 80.23, 81.66, 84.86, 97.20, 99.01, 99.21, 99.32, 128.15, 1

30.19, 137.23, 139.45; HRMS (ES) Ca,sHag0,0 (M+Na)O O O O 497.23630 O O O 497.23

840

02,6-00000-7-0000-7-[4~(C000000)I000]-3,4,5-00-0-0000O

-Ll-0000-L-00-0000 00 (heptinoic acid)D0 00000 (000 26.6)00 0

MOM-O0 00 0000000 26.5(2-43g,5.12mmol)0 0 00 00 (500mL)0 00 0000

O0O0O0O0O0O0OOHIOODO(SN,26mL)0 000000180 000000000000

O0O0O000O0O0000O000QOKBr(2.42g,20.38mmol)0 TEMPO(3.19g,20.41mmol)0

0 NaHCOL0 O (400mL)0 0 0 0200 00 000 O O O NaoClD O O (11.2mL,1.60 2.0M)0

0000001000000 0000000@O0000000MOM-00 0000 26.50

DOO0O0O0ODOOHIOOOOOODOOOO )OO0 NaHCO,0 O (100mL)0 O O O O TEMPOO O

000000000000 000D000000000045000000000000Et0

(GomL) 0 0000000000000 000O0000O0000O000000000O00n
000000000000 000O000D0O00D0OD0O0DOO0ONDOoO0ONoDooOooao

OO0OODMF(ISOML)D D OO OO ODMFIOML)O OO OO OO O0DO0O0O (6.49)0 00

000000000000 00D02000000000000000000 omL)d 0

0 (20mL)0 O ODMAP(I5mg)0 0 000180 0000 0000000000000 O0

0000000 (@*x)I000000000000000000MgS0,0000000

00000000000 (:1-1:100000/00000)001.90g(0 0 82%)0 O

26060 001 000000000000000000=8408600 [a Jp -13.04 (¢c 1.1

5, DMK); IR (cm™1) 2956 (w), 2818 (w), 1750 (s), 1440 (m), 1370 (m), 1211 (s), 1

105 (m), 1028 (m); *H NMR DMK-dg) & 1.94 (s, 3H), 1.94 (s, 3H), 1.95 (s, 3H), 2
.74-2.81 (m, 1H), 2.90 (dd, 1H, J = 3.4, 7.3 Hz), 3.30 (s, 3H), 3.65 (s, 3H), 3.

94-3.99 (m, 1H), 4.18 (d, 1H, J = 9.8 Hz), 4.38 (s, 2H), 4.90 (t, 1H, J = 9.8 Hz

), 5.05 (t, 1H, J = 9.8 Hz), 5.29 (t, 1H, J = 9.8 Hz), 7.22 (s, 4H); 13C NMR (DM

K-dg) & 20.39, 20.52, 20.60, 38.12, 52.67, 58.03, 70.62, 72.53, 74.09, 74.73, 7

6.41, 78.62, 128.25, 130.16, 137.43, 137.76, 168.40, 169.89, 170.07, 170.30; HRM

S (ES) CauH,g0,0 (M+Na)O O O O 475.15800 0 O O 475.15770

0D2,6-00000-7-0000-7-[4(00O0000)IO000O]-3,4,5-00-0-0000-L

-0000--00-0000000000000@0026.7)0000Cas0,0 00000
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00000000000 0000030% HBr(smL,25mmol)0 0 0C-0000000000O00
00000 26.6(462mg,1.02mmo)0 00 00CC0 0030000 0000000000018
0000000000000 000000000000000NaHCO,0 00000000
00000OMgSO,0 000000000000 0000000(2:1-1:10000 0 /0

O000)IO0440mg(0 086%)I 00000 COO0O0D0000000O0ODODDDOO=11601
170 O [o Jp -12.03 (c 5.57, DMK); IR (cm™1) 3026 (w), 2952 (w), 1754 (s), 1440 (

m), 1370 (m), 1215 (s), 1101 (m), 1036 (m); *H NMR DMK-dg) & 1.93 (s, 3H), 1.94
(s, 3H), 1.95 (s, 3H), 2.76-2.83 (m, 1H), 2.92 (dd, 1H, J = 3.5, 7.3 Hz), 3.64
(s, 3H), 3.96-3.99 (m, 1H), 4.20 (d, 1H, J = 9.7 Hz), 4.62 (s, 2H), 4.90 (t, 1H,
J = 9.7 Hz), 5.05 (t, 1H, J = 9.7 Hz), 5.29 (t, 1H, J = 9.7 Hz), 7.25 (d, 2H, J
= 8.2 Hz), 7.36 (d, 2H, J = 8.2 Hz); *3C NMR (DMK-dg) & 20.40, 20.52, 20.63, 3
4.37, 38.12, 52.69, 70.58, 72.52, 74.04, 76.35, 78.43, 129.88, 130.68, 137.26, 1
38.67, 168.39, 169.91, 170.09, 170.29; HRMS (ES) C,,H,5BrOg (M+Na)O 0O O O 523.05

800 O O O 523.06020
oooooao
0z2,6-00000-1-0000-1-[4-(C000000O)X0O00O0T]-8,4,5,7-000-0-00
00-D-0000-D-00-000000(@O0O026.8)0000MM-0000000000?2
6.5(0.643g,1.35mmo)0 0 0 000 G4m0 000000000000 000O00O0HCIOD
O(N,6.7mL)0 000000180 0000000000000 O0OOOOOOOOOOO
D00 @IWIODOD0DO0 @)D ODODODODMAPOD DD DDDDDODDDODDD180 0000
0000000000000 O0O0O0OD0OOO0OOOOO(x)I000000000000
O00000D0OMgSO,0 0000000000000 D0O00D0DDOO0O0D@:1000
O/00000)00570mg(0090%)0 0 0026.80 0000 (00=1200 1220 )0 0 O
00 [a ]p -4-0 (c 0.78, DMK); IR (cm™1) 2940 (w), 2862 (w), 1750 (s), 1436 (w)
, 1370 (m), 1224 (s), 1105 (m), 1032 (m); *H NMR CDCl; & 1.96-2.02 (m, 12H), 2.
78 (s, 2H, J = 5.8 Hz), 3.36 (s, 3H), 3.52-3.57 (m, 2H), 4.02 (dd, 1H, J = 2.3,
12.2 Hz), 4.20 (dd, 1H, J = 5.3, 12.2 Hz), 4.40 (s, 2H), 4.92 (t, 1H, J = 9.6 Hz
), 5.03 (t, 1H, J = 9.6 Hz), 5.15 (t, 1H, J = 9.6 Hz), 7.16 (d, 2H, J = 8.0 Hz),
7.23 (d, 2H, J = 8.0 Hz); *3C NMR (DMK-dg) & 20.55, 20.57, 20.65, 38.08, 58.02
, 63.05, 69.70, 72.81, 74.76, 74.86, 76.05, 78.60, 128.20, 130.21, 137,65, 137.7
5, 170.04, 170.16, 170.37, 170.59; HRMS (ES) C,3H5300,0 (M+Na)O 0O O O 489.17370
00 0 489.17270

O 0Ooooo

gooocooao
oz,6-00000-1-0DD000-4-(OO0O0O0OHYOOOO]-8,4,5,7-000-0-0D00O0O
-H-0o0o0oo0-b-0O0-0O0000D0@UODb26.9)O000D0DODODODODOOODODODOO
Oc-0000000DO0D0D0O0OD00O0O0?26.8(0.54g,1.16mmol)0 00 O O O O O 30% HBr(5mL
C2mmol) D 0000 00O00CQCOD30o0O0DbbO0O0O0DO0O0oOobooODDbDis00OooooOonn
coOoocoooO0oobDOoooO0oboO0oobDOoOoODOONaHCOgD O ODODOODOOOAOOMgSo,0
ocooocoooO0ooDbDOoooOob0b0oOoo0O0@:1-1:100000/700000)00593mgC

0097%)I 0 0026.90 0000 (00=14101420 )0 00000 [a 1, -4.67 (¢ 2.57,
DMK); IR (cm™1) 2993 (w), 2952 (w), 1754 (s), 1440 (w), 1374 (m), 1224 (s), 1105
(W), 1052 (m); *H NMR (DMK-dg) & 1.92-1.98 (m, 12H), 2.72 (dd, 1H, J = 7.3, 8.
6 Hz), 2.88 (dd, 1H, J = 3.2, 7.3 Hz), 3.77-3.85 (m, 2H), 4.00 (dd, 1H, J = 2.4,
6.1 Hz), 4.21 (dd, 1H, J = 5.9, 6.1 Hz), 4.63 (s, 2H), 4.86 (t, 1H, J = 9.6 Hz)
, 4.97 (t, 1H, J = 9.6 Hz), 5.22 (t, 111, J = 9.6 Hz), 7.25 (d, 2H, J = 8.2 Hz),
7.37 (d, 2H, J = 8.2 Hz); 3C NMR (DMK-dg) & 20.49, 20.60, 34.32, 38.07, 63.03
, 69.73, 72.82, 74.85, 76.07, 78.40, 129.72, 130.68, 137.12, 138.92, 169.97, 170
.10, 170.30, 170.52; HRMS (ES) C,,H,,Brog (M+Na)d O O O 537.07360 O O O 537.0724
O
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OCOO0O0OO0OO0OO0O0OO0OTHRFO ODIBALQAO ODOD OO DO OOCOODOODODOA40C0O
ooooobOoboO0oooooilsooooboooooooTHFO OO OooooDoDao
OOO2NHCIDOODOOOODODOODODOODODODDODODOONaSo,00000
gogooboooooboboooobooooobboooboboboogoobobogoao
g
270
oo
g
oad
oo
g

tert-0 00 -00000000000000CCO0O028)000
00000000000 CHCIL(GOML)O 0000 27(3.62mmol)
0 EtgN(0.1mL)0 0 0 O O O CH,CI,(10mL)0 0 0 0 O tert-0 O
(1.0g.7.08 mmol)0 000 O0O0O0O0O0OO0OO0OO0DO2000000
0000000000 (s:500000/00000)0000
00000000000 0280000

OO0 oo oooggg
Oooooogogoao
Oo0Dooogogoao

N
\‘
O

oo
Na,SO0,0
ooao
0200000000000000000000000A0THFOML)O LiHMDS(O O
1.0M,3.8mL,3.8mmo)0 00 O0OCO00O000O0-780000000THF@AS5mL)O OO
282.54mmoHO0 00 O0O0O0O0OOOCOOOOOOOCOOOS-78003000000A0THF

OoOoo0ooood

(5ML)0000000D0000000C@O0O026.7)(2.789,5.56mmol)J 0 0000000

g

Oo0ODO0o0o0DO0o000-7y80030 0000000000 O0O0O000O00O0DDOIMNH.CIL

omLHOODODODODOoODODOOODODODUOODUOODODOOODE@G)H)YDUOoooOooooooooDOoo

0O
oo
00

O

0

Ooooooooogooogo

OO0 oDooooooooooogodg
Oooooogogoooao

O

(B09mg,1.18mmoDNO 000 O0ODOOOCDOOCOCODODOOODODIOCO0DOOOODO

NaSO,0 0 00 0O0000DODO0O0DDODO0OO0OO0O000O0@:10O0000/700000)O

OOONa,SO,000D00CDOOO0OO0DO0DDODO0DODOODODODOO0DO0DDOD@:1O0O0O0D0OV/
ocoOo)H)oooooDooooooooDOoobOooOooob2e.70 00000000
1%0 THFO OO oomb) 0 DO ODoOODOCDODOOCODODDODODODOD-n-000-0000

ocooooooO0oooOOooOOoobO0ooE@Gx)H)YoooooooooooooOooao

Ooo0oo0ogao
I I oy

20 000000000000 0000¢OC
g20000000C000000@-64mmo) 0 O0O0OCDOCGOONMLD)OOOOODOO
Ooo0oo0DDDoOO0O0DO0oOo4000000000D0D0OC0O0GO@36mg,0-98mmol)0 OO OOO
000000020300 0000000D20OmLOODOOO0O0OOODOODDDGO
0O00D0INKOH(@4mL, 14mmo)O O OD OO0 40 02000 000000000000 O
500000000000 DO0O000D00O004NHCIDDODpHO7Z0000D0ORD
OO02s03000010mL00000CAINHCIDOOOppHO3D OO ODODODODODODOO
ooobODbOO0O0DO0ooooooobDbbOoOoDooooooONaSo,0 020000000
oo0ooo0oooOoooOoOobOO0oobDooboOooo0ooDbDO0ooDbD @O 70:30- 85:150 O
Ov/0)H)0 00002900000

ugaddg

g3po0o00o0o0O0oo000ob000obD0oo0b0O0o0O00DO0DDTHRF@AOML)O LiHMDS(OD O
0 1.0M,0.78mL,0.78mmol)0 0 0O OOCOCDOD-780000000THFRGmLOODDOO

28(0.51mmo)0 0000 O0O0DOOOCDOODODOOOODOOODO-780030000000THF
GmL)O o0 O0O0026.9277mg,0.53mmoO0 000 O0CO0ODOOODODOOOOOOODO-78

0

OoooooQgoooaoo
OO0 oo0ooodogoao

200 000000000000 D0OO0O0O0O0IMNH,CI(IML) DO DO ODODODOD
ocoo0oo0o0oo0oO0@Gx)ooooooooOOooO0oooOO0oDDOOaoNay,so,0 00
cooocooooooDOoooOoboo0o0@:ooooov/s0oo0oo)YyoDoood
OO0OO00000O00D002.900000000000000 1%0 THFD O O (20mL)
ooCOCODODOOTBAF(134mg,0.51mmo)0 0 0 00 0C0C0OCDDOOOOOOOODO
ocoooooooooDOoooOooO0ooDOoooDOoooooUoooDUooDDODgEx)
oooobODOO0O0oDOoooooooONaSO,0 000000000 OODODDOOOOO0
oobO@:10o0o00o0ovsobO0ob0O)OoOOoos3OUOoDO-0O00O0O0D0ODO0OO
300.18mMmoH)0 0000 O0O0DDOOCDODOO0O(GGB MO ODOCODODODDODODOoDDODO
0040 000000000000 (@5mg,0.18mmoH)0 00 O0COO0OOODOOR20
OCoOO0O0OO0O0oO0ODO0O0oo0cDODODODOpHOAINRCIOSODDODODODODODODODODODODOO

OoOoo0o0ooooOooOooo
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OO0oooO0oobOOoboOoobooobDOooDbOOoboONaSo,0b200 0000000000
O0o0o0D0oDoDOooo0DooO0oooDoooDOoooO@o 70:30-85:150 0 0 0 0O 0O /0 )0O
Oo0o30000d
oggdooao
Cheng H et al., J Med Chem, 48(2):645 (2005)0 0 D0 OO O0ODOO0OOO8BIOOODN
0000000000000 0D0DO0D0OO0O0DO0OD0D0DO0ODO0ODDOODAO (acetimidate)(
00310000000 NMR 4.
E-4-[2-0 00 -2-(1,1,4,4-0 00000 -1,2,3,4-0 00000000 -7-00)-00
]-0ooQg -2"-4"-000-0-00D00O-B-D-000D00OC0DOOOOODOODODO)Y-1"-0O
OD0DO0@O0O032)000010mLO O O CH,CI,O0 O 0.14g(0.319mmol)D O O O 230 0.2369(0
A79mmoD)0 00031040 0000000000 O0ODDDOOODDODODODOO3000000 -2
o0O0O0O00O007.85u L(O0.0638mmol)0 BF;zEL, 00 00000002000 00000000
OOoO0oDoO0oo0OOoO0ooOdONaHCOzGgOODODOODOOOoOOoOooooooooooooooooo
0 A o s o A o A o R e R A 0 A R Y @ = AW
000/00000)I000.07g(0028%)0 0000000 ONMR TH.
O E-4-[2-00 0 -2-(1,1,4,4-0 00000 -1,2,3,4-000000000-7-00)-00
0]-0000-2"-(4"-p-D-000000000000000)-1"-0000 (00033)0
O005m00000000.070g(0.-091mmol)0 0 0 0 320 0 0 0 0.126g(0.91mmol)0 K,CO
J0o00f0ofdoooo0oisooooooooooooooooooooooooOoao
0000000 O0oo0OOMgso,0 000000000000 DOO0.018g(0 O 33%0 00O
0O O NMR 1H.
oo
Ooo0ooo
0
g OO00000O0RAR/ARXROCOOinvitroD O OO O OO0ODOOO0OODOOCODORAR, O
RARg DORAR, DO ODOOOOOOOOOOO [BH]-0 -0 000-RAD O O0O0DO0D0O0 RXR,
oooooooooooooan [3H]—9—D O-RAOODODOOODODOClagett-Dame et al.,
“ 000D oDo0o0o0oDoDOoOo0o0oDoDo0oOo0o0DoDoDoO0o0oDoDoooOoD0o0oO0Ogd (Methods F
or generating and characterizing retinoid receptors from E. coli and insect cell
expression systems)” , Meth. Enzymol., 282:13-14 (1997)0 0 00 O O O O O RAR,
0000000000000 o0Do0DO0O000DO0D0OOdRepadJdldetal., O-0000O0O00O0O
0o0o0oDoOo0ooDoDoooobo0o0ooon All-trans retinol is a ligand for the ret
inoic acid receptors)” , Proc Natl Acad Sci USA, 90:7293-7297 (1993)0 0 0 O 0O O
RAR, O Robarge MJ et al.," 00O O0OOO-0000OODODON-ODOODDODOODDOOO
O0O0000-00000 (N-linked abalogs of retinoid O-glucuronides: Potential can
cer chemopreventive-chemotherapeutic agents)” , Bioorg Med Chem Lett, 4(17):2117
-2122 (1994)0 0 00 O 0O O RAR[3 ORepa JJd et al.," 0-00003,4-0000000
I e A o 0 Y
All-trans 3,4-didehydroretinoic acid equals all-trans retinoic acid in support o
T chick neuronal development)” , FASEB J, 10:1078-1084 (1996)0 0O O O O O O O RXR
y U Munder M et al.," OO DOODODOODOODODNADO ODODODODODODODODODOODOODOGODRO
0 O 0O O (Identification of porcine intestinal accessory factor that enables DNA
sequence recognition by vitamin D receptor)” , Proc Natl Acad Sci USA, 92:2795-2
799 (19950 0 00 0DDODO0DO0DDDODODODDODDODODODDDODODODDDODOOODDOOO
I e I I A I A I O B R A 0 R W O O M W A
0000000000000 O0D0O0OD0ODODD0DO0OO0OO0DO0OD0OO0ODDODOOOdoO HAP)
00oo0o0ooDO0ooo0Ooo0ooDU0oooDO0ooDo0ooDU0oOoDUOooDOoDOooOoDOooOoDOO
oodn
OO0O0DDOOOTUNELOODOOOMCF-70 000 O OO O Chapman JS et al.,” OO
4-HPRO atRAOU 0D OO0 O00ODO0DO0ODDUOOQCDODOOODODDOD-000DO0OD0OO0DODDODODDOO

Oooooogogoao

OOoo0oooao
OO oOgogao
O Ooo0oooao

OoOoo0ooog
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OoOoo0ooog
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0O (Hydrolysis of 4-HPR to atRA occurs in vivo but is not required for retinamide
—induced apoptosis)” , Arch Biochem Biophys, 419:234-243 (20030 0 O OO O OO

ocoboob012-g000oOOooOooOoso,00000/00000000DO00CDODODODOODODOGO
goooooooboogoobooobobbooobobooobbooobboooooban
ugogoboboooooboouooboooobobbooobbooooobboooobboooooan
ooocooObOOO0oDooooooobODbbOoO0oooooooobObobobOoooo4CooDOOan
gooooooobobooboogogobobooobbbo0o0oo0bbo0oo0o0DbDbO0O0OTUNELDO DD OO
gooboboooooboboooobooooooboao

ooocooao

OO0O0O0ODDOO0OO0O0O0O0O0O0DDOFER9-RARE-lacZzZO OO OO DO O Wagner M et al., Developme
nt, 116:55-66 (19920 0 00 00O OOCDOLISO0 0000 @s5,00000/000)H000OO0
OCoOO0O00O00O0O0DO0OO0O0OOO00O0D0Chapman JS et al.,” 000 0O O 4-HPRO atRAO
ooooo0DooO00ooDOO0oobOO0ob0O00-ob000DbDO0O00O0000O0«0 (Hydrolysis of 4-

HPR to atRA occurs in vivo but is not required for retinamide-induced apoptosis)
, Arch Biochem Biophys, 419:234-243 (2003)0 0 0 OO0 O0OooOoOoOoODOoOoooOoOoOoOoad
0O 0 O 0O Bradford MM, Anal Biochem, 72:248-254 (1976)0 00 0000000 DOOO
godooobooobobooooooad

000000000000 0o0oDao (Harlan Sprague-Dawley, Madison, WIO O 0O O 200
250g)0 00 000D00Q0DODO0O0DO0ODODU0DO0DDOO0ODODODO0DO0DDODODODODODODOO
0000000000000 OoDU0oOoOO0oODOdOwWesson(UDODODO)YODODOOQOODODODODODDOO
O000DO0OD0DO0O0O0OD0OO0Oe00 100y LOODODO9.2500 000000000 21.5000
gogobobooogoobooobobooobboooobbooooDbbouoobbooo
00oo0ooD0ooo0Doo0ooDUoooDO0oo0Do0ooDU0o0oDUOooDOoDOooODo0DooDUooODDOo
0000000000000 DODDOO0O0OO0O0dDOwisconsin-MadisonD OO OOOO0ODODOC(
University of Wisconsin-Madison animal care committeed)D O 000 OO0 OOO0ODODOO
OoooO0oooDooooooo

gooooao

gooooooobobooogboao

gogoobodoad

oo oooogogoo

) RafF # (%) MR TR % 558 4
(FREF #) Kb NaF/ M F (%)
FExTw | T & AV 03 N
A RN AR
[l e
1 13 {(93%) 1 {(7%) 0/13 (0%) 0/13 {0%) 0/13 (0%)
2 13 (100%) |0 (0%) 0/13 (0%) 0/13 (0%) 0/13 (0%)

4HPTTNPB (E9.257TC0. 66 4 £

L/ kg)

3 3 (20%) 12 (80%) 3/3 {100%) 3/3 (100%) | 3/3 {(100%)
4 L (7%) 14 (93) 1/1 {100%) 1/1 (100%) | 1/1 (100%)
5 0 (0%) 14 (100%) na™ na na
AHBTTNPB (E9.2570. 66 1z & /L /kg)

6 16 (100%) |0 (0%) 0/16 (0%) 0/16 (0%) 0/16 (0%)
7 12 {92%) 1 {(8%) 0/12 (0%) 0/12 (0%) 0/12 (0%)
8 14 (100%) |0 (0%) 0/14 (0%) 0/14 (0%) 0/14 (0%)
9 16 (100%) |0 (0%) 0/16 (0%) 0/16 (0%) 0/16 (0%)

40

50
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0000000000000 0O0DO0O0D0DDO0DO0OO0O0DOoOoOoOan

pa0 00 0O0DDDODODDODOOODDOO

ooon

uoogad

RARODODODODDODODUODODODODeODODBRUOODODy ODODODDODODDODODODODODODDODDO
0000000000000 DatRA(DC-000O0O0ODDODOODNMIODDOOODDO
0 O Eastman Kodak (Rochester, NY)O O O 0O O TTINPBO O O 0O 0O O RARD OO 0O O O
[H]-0 -0 000-RAO0O0D0DDOO0O0D0DODO0OO0DDOOO4-HPRODODOOOODODOOO
0o0o0o0o0oo0o03040 00000000000 A4-HPTTNPBO 4-HBTTNPBO O O O O O
0 RARO O [3H]atRAD I At O 1 A e A A R R R
OOoRXRODOOGOGOoooooobby ooobbboouobboouobbuooobbooao
OD0DO000D0000D0DO0O0OO0OO0OD000O0D0RXRO OOODO LGD10690 Boehm MF et al.,” OO
0000000000 -0000000000D0D000000OO0ODO0OaO0((Synthesis and st
ructure-activitiy relationships of novel retinoid X receptor-selective retinoids
)" , J Med Chem, 37:2930-2941 (1994)0 0 DO DORXR, DO ODOOOODO [3H]-9-0 O -R
ADODDODODOOOOOO0ODO0DOD (K;,36nw)d TTINPBO O o0 ooooooooooooo

Ooo0Oo0Oo0oood
Ooo0oOo0ogoood

00000 (107%-°M0 44%)0 4-HPTTNPBO 4-HPRO 0 0 O 0 0O OO RXR, 0O oooobOoL
SH]-9-0 0 -RAD 0D DD DDDDODDODDODODODD1200 00
ooooao
oooDDDbOO0O0DO0oooooorOOO0DO0DO0DOO0OO0DO0DO0ODatRAD D0 OO0O0OODODDDOO
ocoooooooooooboooooobooboooooDbDUooDpep-ODOobo0OoOooODOoOO
O0oo00o0ODOO0OO0OO0DO0ORARDOODDODODODOOODODDODDODOODODOODODODOV/ZOCO
oooDDbDDbOO00O0O0o0o0oo0O0OD0DO0DBRAREDODODODDODO@WUOOOODODHYY OODODODDODO
Oo0ooo0oooOooooo0oopp-0DO00O00O0O0OO0DOOODODOODOOOOatRA

TINPBOOOODOODOOOOOOOODDODOODOOOOOODDODDOOOOOORARODO OO
Oo00DDDOO0O@.205nMO0O00OKIO)O4-HPROOD OO OOOODODDDOOOOODO atRA
TINPBO D O 10000 0 OO O OO0OODO4-HPTINPBO O DO OO OOOOODODODOOOatRA
TINPBO O OD1000 0000000 O04-HPTINPBO ORARD OO OO OOODODODOOOOO

ooobObOO00O0oo0ooooobObb0b0ouoooo0ooo0ODbDb0O000000OoOA4-HPTTNPBO O
UoooDooogTINPBOODODOOODDOOODODDOOOODOOODODA 2300
ooooOobooOooooooocooboboboboooooMCF70 00D ODODDODDODDODOOOOOOO
Oo0v72000000000O0O0DO0ODODO(@OOOODODYDIDODDODO@OOHYODDODOO
goobbooooboboo0g4-HPRODODO0ODODOOODODDODOOODODOTINPBO OO
gooboooooboooooobobooooboddodgdbO4-HPTTNPBO O 4-HBTTNPBU O O
ooobObOvy7200000O0coOoOO0OO0OO0DO0O0oO0ooOooOooOooOoDDbODDbOO0OO0DO0DO0ooOoobO40DO0OO
goooan

DNAODODDODOODOUOUOODDODTUNELOO OO ((MNADOOOOGOODOODDOOOO))DO
00oo0oD0ooDO0o0o0Do0ooO0DooDUo0ooDo0DO0o0o0Do0ooDo0Do0oDUOooDOoDOooODO0DOooDoDoODDOOo
O000D0ODO0OO0O(NELDOODDODODHYY OOODODDODODODDODDDODODODODODODDODDOD
0O00DDD0D00000o0Do0o0DoD4-HPRODDODDODODODOOMCF-700000DO0ODODDODOO
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Please See Continuation Sheet

3. ‘:I Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

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

This International Searching Authority found multiple inventions in this international application, as follows:

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all
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covers only those claima for which fees were paid, specifically claims Nos.:
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payment of a protest fee.
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Form PCT/ESA/210 (continuation of first sheet(2)) (April 2005)




(33) JP 2008-545013 A 2008.12.11

International application No.
INTERNATIONAL SEARCH REPORT PCT/US06/25507

Continuation of Box II Reason 2:

The numercus variables of formula (1), e.g., L, R1, aldose mofety, etc... and their voluminous, complex meanings and their virtual
incomprehensible permutations and combinations make it impossible to determine the full scope and complete meaning of the claimed
subject matter. As presented, the claimed subject matter cannot be regarded as being a clear and concise description for which protection
is sought and as such the listed claims do not comply with the requirements of PCT Article 6, Thus it is itnpossible to form a meaningful
written opinion on these claims. A written opinion will be provided for the first discernable invention, which is Claims 14-16,
comprising a phenylethylene group limited to compounds containing the same core.
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