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Compound ent-14 500 MHZ TH NIMR CDCl3.......cucviuiieiieeieiceeieee ettt sttt sttt a ettt a st st en st s st an et st s e 132
Compound ent-14 126 MHZ T3C NIMR CDCl3.........ciuiuiiiioeiecteie ettt es ettt es s et s s sttt s s eaete s et enssesaeteses s ssastetasasnsnsesns 133
Compound 24 500 MHZ TH NIMR CDCI3 ......cucuiviiiieieeieieieeeeeete ettt ee sttt s e asa ettt es sttt s s s et et et es s s ete s et et s s stetases s snsstetasannsnsesns 134
CompouNnd 24 126 MHZ T3C NIMR CDCl3.......cucveuevieeeieieeeeieeeete et ee et es e st s ettt es sttt s et sn st et s s et es st et ensn s s st et an et et s sntansnsasas 135



Compound 25 500 MHZ TH NIMR CDCI3 .....cucuiieeiieie e eeeete et sae ettt sttt st s st a et ss bt en st es st et en et s st et sttt sesnsneesas 136

CompouNnd 25 126 MHZ T3C NMR CDCl3.....c.cuovceeiieeieieeee ettt ettt sttt st a ettt a st es st s en et s st et es et sesnsneesas 137
Compound 26 500 MHZ TH NIMR CDC.......covuiiiiieieceeis ettt es sttt s sttt es s s ettt ss st et s s sns et et et s s s et st st et ensne st atat et e snsntatatanneneatans 138
Compound 26 126 MHZ T3C NIMR CDCl3.....c.cucviuiiiieieiieeisicte ettt sttt bbbt bbb bbbttt na s 139
Compound 27 500 MHZ TH NIMR CDCl3.....cuiuiiieiiieieiiee ettt ettt ettt a ettt ettt bbbt bbbt 140
Compound 27 126 MHZ T3C NMR CDCl3.....c.cuiiueiieieiieeisicte ettt ettt bbbttt bbb bbb bbbt ns s 141
Compound 28 500 MHZ TH NIMR CDCI3.....cuiuiiiuiieeieiiee ettt ettt a bbb s bbbt bbb bbbt s bbbt 142
CompouNnd 28 126 MHZ T3C NIMR CDCl3.......cucvcueiieeieieeeeieecete ettt s ettt as sttt s st es et et s st s st et en st st et an et et s s e tnsnssas 143
Compound 29 500 MHZ TH NIMR CDCl3 ......ccuiviiiieieeieieiceeeete ettt a ettt ettt sttt es st e st et sn s te s et s s nae bbb an s st 144
CompouNnd 29 126 MHZ T3C NIMR CDCl3.......cucvcueiieeieiceeeieseeteteee ettt s e es sttt e st es ettt s et en st et n e st es st et en st s s et s et et setnsnaesas 145
Compound 31 500 MHZ TH NIMR CDCl3 ......ccuiviiiieieeieieieeeeete ettt sttt ettt sttt es st e st et sn s eae st es s snae bt s as s st 146
CompouNnd 31 126 MHZ T3C NMR CDCl3.....c.cucviuiiieeieieieeieicte ettt sttt bbb a bbbt b et st st s s 147
Compound 31 202 MHZ 3P NIMR CDCI3 ....cucviieeiieeieieeee ettt sttt sttt a bbbttt s ettt 148
Compound 9 500 MHZ TH NMR CDCI3/CD30D/D20 ........c.covueeiireereeeieeeseeeieistesesesesssissssessss s sssssesssssssssassssssssssasesssssssssssssssssssssasesssssesans 149
Compound 9 126 MHZ 3C NMR CDCI3/CD30D/D20........c.ceueeieeeeeeieeeietesesssae sttt sas s st es bt s st s s 150
Compound 9 202 MHZ 3P NMR CDCI3/CD30D/D20 .......oiuiueiieeeieeeiseeeeeseeestee s s tss st tes sttt es e ss st st enene st et asessnnsstetasasneneesns 151

HPLC Chromatograms

Compounds (£)-6a, (+)-6a and (—)-68 ChIFAI HPLC .........coi i bbbttt ettt b e bbbt b e 152
Compounds (£)-6b, (+)-6b and (—)-6D ChIral HPLC ..ottt b e bbbt 153
Compounds (£)-6C, (+)-6C and (—)-6C CRIFAI HPLC ..........ooiiiiiiiieieiee ettt b e b bbb s e s et et e sbesbesbeebeereeneenens 154
Compounds (£)-6i, (+)-6i from (+)-6d and (—)-6i from (—)-6d Chiral HPLC .........cccoiiiiiiiiiiieeee e 155
Compounds (£)-6€, (+)-6€ and (—)-68 CITAI HPLC ...ttt ts st s sss s st s st sttt s st 156
Compounds (£)-6f, (+)-6F and (—)-6T ChIral HPLC ........c.o i bbbttt bbb bbbt 157
Compounds (£)-6g, (+)-6g and (—)-60 CRIFAI HPLC .........coi it bbbttt e bbb bbb ne e 158
Compounds (£)-6h, (+)-6h and (—)-60 ChIral HPLC ... et e et e sae et e e s tb e e be e nreeabeearee s 159
Compounds (£)-6i, (+)-61 and (—)-61 CIFal HPLC ............oo ittt e e et e et e e saeeeabeestseenbeesreeanbeearee s 160
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Compound (*)-5a 500 MHz 'H NMR CDCl;3
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Compound (*)-5a 126 MHz *C NMR CDCls;
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Compound (*)-4b 500 MHz *H NMR CDCls;
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Compound (*)-4b 126 MHz 3C NMR CDCls
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Compound (*)-5b 500 MHz *H NMR CDCls;
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Compound (+)-5b 126 MHz 3C NMR CDCls
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Compound (*)-5e 126 MHz 3C NMR CDCl;3
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Compound (*)-5f 500 MHz H NMR CDCls
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Compound (*)-5h 500 MHz *H NMR CDCls;
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Compound (*)-5i 126 MHz *C NMR CDCls;

1500

1400

1100

1000

100

--100

220

T
210

T
200

T
130

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

f1 (ppm)

T
100

S28



Compound (*)-5j 500 MHz H NMR CDCls
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Compound (*)-6a 126 MHz *C NMR CDCls;
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Compound (*)-6b 500 MHz *H NMR CDCls;
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Compound (+)-6b 126 MHz 3C NMR CDCls
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Compound (*)-6¢ 126 MHz 3C NMR CDCl;3
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Compound (+)-6d 126 MHz 3C NMR CDCls
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Compound (+)-6e 126 MHz **C NMR CDCl;3
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Compound (+)-6f 126 MHz *C NMR CDCl;
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Compound (*)-6g 500 MHz *H NMR CDCl;
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Compound (+)-6g 126 MHz *C NMR CDCls;
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Compound (*)-6h 500 MHz *H NMR CDCls;
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Compound (*)-6h 126 MHz 3C NMR CDCls
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Compound (+)-6i 500 MHz *H NMR CDCls;
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Compound (*)-6i 126 MHz *C NMR CDCls;
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Compound (*)-6j 500 MHz H NMR CDCls
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Compound (+)-6j 126 MHz *C NMR CDCl;
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Compound (-)-7a 126 MHz *C NMR CDCl;
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Compound (+)-6a 500 MHz *H NMR CDCls
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Compound (+)-6a 126 MHz *C NMR CDCl;3
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Compound (-)-7b 500 MHz *H NMR CDCls; 2405
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Compound (-)-7b 126 MHz 3C NMR CDCls
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100

S56



Compound (+)-6b 500 MHz *H NMR CDCls;

60000

-
N -

45000

[~40000

35000

I-30000

-25000

-20000

[~15000

10000

2,12 —
528

I--5000

o 313

Jon] m
=
| T
© 8

11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0

A : ' - 57



Compound (+)-6b 126 MHz 3C NMR CDCls

-—

A

[-55000

1-50000

[~45000

40000

35000

[~30000

[~25000

1~20000

15000

10000

-0

220

210

200

150

180

170

160

150

I--5000

S58



Compound (-)-7¢ 500 MHz *H NMR CDCls;

-13000
r [~12000

~11000

) s //IJII/ f ; m

[~7000

-0

[~-1000

]]{ | l UILS " ILA JJL Lol -
T T |

11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.

i (m) 3 3 8 5 A 8 5 -0. 559



Compound (-)-7¢ 126 MHz 3C NMR CDCls

100

—-100

T T T T T T T T T T T T T T T T T T T T T T T T T T T ) T T T ) T v T ' T T T T T v T T 1
220 210 200 150 180 170 160 150 140 130 120 110 100 90 &0 70 0 50 40 30 20 10 0

f1 (ppm) S60



Compound (+)-6¢ 500 MHz *H NMR CDCls; 12000

—
11000

: o
s Ao f/ I / J § ==

-0

I--1000

I 1~-1000
T
6‘0

~
" e
8.12

11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.0 6.5

f1 (ppm) ' - Se1



Compound (+)-6¢ 126 MHz 3C NMR CDCls

10000

1000

T T T T T T T T T T T T T T T T T T T T T T T T T T T ) T T T ) T v T ' T T T T T v T T 1
220 210 200 150 180 170 160 150 140 130 120 110 100 90 &0 70 0 50 40 30 20 10 0

f1 (ppm) S62



Compound (-)-7d 500 MHz *H NMR CDCls;

-2E+05

F2E+05

F1E+05

F1E+05

F1E+05

F1E+05

F1E+05

[~90000

80000

[~70000

60000

[~50000

40000

1-30000

-20000

I~10000

[--10000

1 813

10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0

S63



Compound (-)-7d 126 MHz 3C NMR CDCls

-23000
-—22000
:'ZHXJO
-20000
-19000
:'18000
:'17000

I~16000

1--1000

1~-2000

220 210 200 150 180 170 160 150 140 130 120 110 100 30 &0 70 0 50 40 30 20 10 0

f1 (ppm) S64



Compound (+)-6d 500 MHz *H NMR CDCls;
~ 55000
ﬁ 50000
‘/ /F/ f 145000
S uff ] ,
1~40000
1~35000
30000
25000
20000
[~15000
1~10000
+~5000
L I L Ll |
& 2 & = a @ il
=) ~N ~ ™ N o ) |--5000
f T T v T r T ' T N T N T r T T T T T T T T T T T T T B 1 T T T T 1
11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5

i (m) 3 3 . 8 8 5 -0. 565



Compound (+)-6d 126 MHz 3C NMR CDCls

WWWWWMM

220

210

200

150

T
180

T
170

T
160

T
150

6500

-5500

4500

3500

2500

1500

~1000

I--500

S66



Compound (-)-7e 500 MHz *H NMR CDCls;

g

[~90000

I-80000

~70000

-60000

[~50000

I-40000

30000

~20000

I~10000

303—{ 5
| 206 —]
7 wo— =

-0

11.0

10.5

10.0

9.5

5.0

S67



Compound (-)-7e 126 MHz 3C NMR CDCls

220

60000

1~55000

-50000

[-45000

~40000

[-35000

I-30000

-25000

[~20000

15000

[~10000

-0

I--5000

gL MWW WP A WA iWM
f T T T T T T T T T T T T T T T T I
210 200 150 180 170 160 150 140 130 120 110 100 70 0 20 10 0

f1 (ppm)

S68



Compound (+)-6e 500 MHz *H NMR CDCls;
F1E+05
[~50000
OH 1~80000
[ [ s/ J] / |
70000
60000
-50000
I~40000
130000
-20000
M 10000
i i L I
TT T Tt r T T I
ejo' ' i

5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5

Re(er) S69

11.0 10.5 10.0 9.5 9.0 85 8.0 7.5 7.0 6.5



Compound (+)-6e 126 MHz 3C NMR CDCls

10000

[~5000

1000

YW bl

I--1000

T T T T T T T T T T T T T T T T T T T T T T T T T ) T T T ) T ) T ' T T T T T v T T 1
210 200 150 180 170 160 150 140 130 120 110 100 90 &0 70 0 50 40 30 20 10 0

o) 70



Compound (-)-7f 500 MHz *H NMR CDCls

s
jj /j I /F /J j/ I J _—wm

[~70000

[~60000

1~50000

I-40000

-30000

20000

L L

1431 —

11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5

A (m) 3 . 8 A 8 3 5 -0. 571



Compound (-)-7f 126 MHz 3C NMR CDCl;3

F1E+05
[~50000
[~80000
-70000
1-60000
50000
[-40000
30000
1-20000

e ‘M' 1

-0

10000

T T T T T T T T T T T T T T T T T T T T T T T T T T T ) T T T ) T v T ' T T T T T v T T 1
220 210 200 150 180 170 160 150 140 130 120 110 100 90 &0 70 0 50 40 30 20 10 0

£t toem) 572



Compound (+)-6f 500 MHz *H NMR CDCls

[-1E+05

-1E+05

[

I~80000

[~70000

I-60000

[~50000

[-40000

[-30000

~20000

10000

G
&

—-10000

in 7] 6.83

0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 20 1.

# Goom) | b 573

11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.



Compound (+)-6f 126 MHz 3C NMR CDCl;3

ol pel debauiv evienled

~70000

[~65000

[-60000

-55000

~50000

[~45000

[-40000

35000

30000

[~25000

[-20000

15000

10000

I--5000

220

210

200

150

180

170

160

150

S74



Compound (—)-7g 500 MHz *H NMR CDCls

I-38000
36000

[-34000

[ % //f/f/ JJ,

28000

[-26000
'.-24000
.—22000
-—20000
;18000
;16000
-—14000
:-12000
h—lO(X)O

I~8000

4000
1-2000
A L h N A uL. l.hl I
8

-0

bk il ! 2000
& 3 =4 = & 2
N - ~N - ~N ~

4[0 T

11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.

A (m) 3 . 8 5 A 8 5 -0. 575



Compound (-)-7g 126 MHz *C NMR CDCl;

-650

-550

-450

I-350

I~250

I~150

100

220

210

200

150

T
180

T
170

T
160

T
150

140

130

120

110
f1 (ppm)

100

S76



Compound (+)-6g 500 MHz *H NMR CDCl;

f +-45000
| / /m/// [
L.. e h l )L .
T L et I T

11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5

.f), (m) 3 8 A 8 3 5 -0. 577



Compound (+)-6g 126 MHz *C NMR CDCl;

——

100—

1200

1~1100

1000

I-100

220

210

200

150

T
180

T
170

T
160

150

I~-100

S78



Compound (-)-7h 500 MHz *H NMR CDCls;

[~75000
70000
[-65000

[ ] ¥ //f/f/ JJ(

[-55000

[~50000

45000

1-40000

[-35000

30000

[~25000

~20000

[-15000

I-10000

-

=

-
T
3
8

o7 wo—] =
202—I
) 311—1
< 15—
1 3.11—I
- 14—
212-{
16—
33—
7 681{

-0

I--5000

195—
o4 2m—

5.5 5.0 4.5 4.0 35 3.0 25 20 1.5 1.0 0.5 0.0 -0.5

f (orm) 579

11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.0 6.5 6.



Compound (-)-7h 126 MHz 3C NMR CDCls

220

mMJM g MR s s M SN0 Y B Y " WJ
I T T T T T T T T T T T T I T T I T I
210 200 150 180 170 160 150 140 130 120 110 100 80 &0 50 40 30 10
f1 (ppm)

6500

I-5500

I-4500

-3500

I-2500

-1500

[~1000

--500

S80



Compound (+)-6h 500 MHz *H NMR CDCls;

[-85000
[~80000

75000

Sl -

[~60000

T

55000

-50000

[~45000

[~40000

35000

I-30000

[~25000

~20000

15000

I~10000

T eﬁa—I —

&7 a3

11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3 25 20 1.5 1.0 0.5 0.0 -0.5

fpem) | s81



Compound (+)-6h 126 MHz 3C NMR CDCls

Rt

I-17000

-16000

15000

14000

13000

12000

11000

220

210

200

150

180

170

160

150

582



Compound (—)-7i 500 MHz *H NMR CDCls;

[-85000
[~80000
-75000
-70000

Ty ffjf ) G 65000

-60000

[~55000

~50000

45000

-40000

35000

-30000

-25000

-20000

15000

10000

I--5000

100 —
-
4101 T

10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0

A (W“) 3 5 8 5 -0. 583



Compound (-)-7i 126 MHz *C NMR CDCls;

r—

2100

1900
1800
:-1700
-—1600

I~1500

--100

220

210

200

150

180

170

160

150

[--200

S84



Compound (+)-6i 500 MHz *H NMR CDCl;3

[-45000

40000

Sl

1-30000

[~25000

~20000

15000

~10000

11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.

A (W“) 8 A 8 3 -0. 585



Compound (+)-6i 126 MHz *C NMR CDCls;

650

550

-450

I-350

I~250

I~150

100

I-50

-0

220

210

200

150

180

T
170

T
160

150

140 130 120 110 100 90 80
f1 (ppm)

S86



Compound (—)-6a 500 MHz *H NMR CDCl;

f//Jf |

TRNE

T F

T T T T

[~75000

70000

1~65000

60000

I-55000

~50000

[~45000

40000

[~35000

30000

1~25000

20000

1~15000

10000

I~-5000

wn - ~ o m
Q v 2 Q o« ~N
< o - ™ - =
r T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
10.5 10.0 9.5 5.0 8.5 8.0 7.5 7.0 6.5 6.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0

11.0

5.5 5.0
f1 (ppm)

S87



Compound (-)-6a 126 MHz *C NMR CDCl;

[-55000
50000
[~45000
40000
[~35000
30000
[~25000
~20000
-15000

I-10000

e I P ol V‘"‘MMWMMJ e iyl RPN & Sergmpparpepene | |

5000

T T T T T T T T T T T T T T T T T T T ) T T T ) T ) T T T T T ) T g T ) 1
220 210 200 150 180 170 160 150 140 130 120 110 100 90 &0 70 0 50 40 30 20 10 0

R(er) S88



Compound (-)-6b 500 MHz *H NMR CDCls;

-75000

I -
. f/ I

I-55000

1-50000

[-45000

[~40000

[-35000

1-30000

1-25000

[-20000

1-15000

110000
u 1~5000
1 R
o
=1
~N

I~-5000

|
{
19T =

~
w
531

11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.0 6.5

A (m) 3 3 . 8 A 8 5 -0. 589



Compound (-)-6b 126 MHz 3C NMR CDCls

85000

80000

75000

70000

65000

60000

55000

50000

45000

-40000

[-35000

[-30000

[-25000

1-20000

I~-5000

220

210

200

150

180

170

160

150

S90



Compound (-)-6¢ 500 MHz *H NMR CDCls;

-55000

c el JH -

1-40000

35000

[-30000

[~25000

~20000

[~15000

10000

1.11 —

n 3.19{

—-5000

T T T T T T 1 591

4 427 —

10.5 10.0 9.5 5.0 8.5 8.0 7.5 7.0 6.5



Compound (-)-6¢ 126 MHz 3C NMR CDCls

ANt

220

210

200

150

T
180

T
170

T
160

T
150

-1600
I-1400
1200

1~1000

S92



Compound (-)-6d 500 MHz *H NMR CDCls

70000

[~65000

H 1-60000
;7 S s
'.-50000
45000
-40000
1~35000
30000
I-25000
1~20000
15000

[~10000

42.00 {
P

= 110,16 —

T T T T T T AI 593

10.5 10.0 9.5 5.0 8.5 8.0 7.5 7.0 6.5



Compound (-)-6d 126 MHz 3C NMR CDCls

[~38000
.—36000
-—34000
:‘32000
'-30000
.—28000
-—26000
~—24(XJO
[~22000
[~20000
-—18000
I-16000
'.-14000
.—12000

10000

-0

I--2000

220

210

200

150

180

170

160

150

S94



Compound (-)-6e 500 MHz *H NMR CDCls;

F1E+05

F1E+05

f [~90000

80000

[~70000
60000
[~50000
40000
I-30000

~20000

\ I~10000
=0

t~-10000

11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5

B : d : : < : : 595



Compound (-)-6e 126 MHz 3C NMR CDCls

mmmmmmlwwmwwmmu

220

210

200

150

T
180

T
170

T
160

T
150

140

130

120

110
f1 (ppm)

100

-14000

13000

12000

-11000

[~10000

1000

I--1000

596



Compound (-)-6f 500 MHz *H NMR CDCls

[-80000

r -75000

70000

S =

[~55000

~50000
[~45000
40000
1-35000
30000
1~25000
20000

I-15000

J L,j.l M JA.M,J :ooo

I--5000

107 —
211 —
:‘—675{ -

5 3.0 25 20

A (m). 3 5 8 -0. 597

11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5



Compound (-)-6f 126 MHz 3C NMR CDCl;3

——

-—23000
.—22000
:-21000
-—20000

I~15000

1000

I--2000

220

210

200

150

T
180

T
170

T
160

T
150

140

598



Compound (—)-6g 500 MHz *H NMR CDCl; 60000

55000

y
i [ T / f / :

40000

35000

30000

25000

20000

15000

10000

104
111 —
562

I--5000

11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5

f1 (ppm) ) ' - S99



Compound (-)-6g 126 MHz *C NMR CDCl;

b—ZOOOO
;19000
:‘18000
.—17000
-—16000
'.'15000
I-14000
.—13000
12000
'-'11000

[-10000

[~-1000

220

210

200

150

180

170

160

150

t--2000

5100



Compound (-)-6h 500 MHz *H NMR CDCls;

75000
[-70000
[~65000
r ;60000

55000

j f va f |

[-50000
[~45000
40000
35000
I~30000
[~25000
-20000
15000

I~10000

426~
867

11.0 10.5 10.0 9.5 9.0 8.5 8.0

A (m) 3 3 . A 5 8 5 -0. 5101



Compound (-)-6h 126 MHz 3C NMR CDCls

220

210

200

150

T
180

T
170

T
160

T
150

17000

16000

15000

~14000

-13000

[~12000

I~11000

I-10000

1000
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Compound (-)-6i 500 MHz *H NMR CDCl;

85000
I-80000

r 75000

~70000

_/_ f -—J ~65000

I-60000

[-55000

[~50000

[-45000

40000

I-35000

-30000

1-25000

20000

I~15000

10000

I~-5000

= 41119

in
[
© 7 6.18

11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0

A (W“) 3 8 5 3 -0. 5103



Compound (—)-6i 126 MHz *C NMR CDCls;

F1E+05
90000
80000
70000
60000
50000

40000

30000

20000

10000

—-10000

220 210 200 150 180 170 160 150 140 130 120 110 100 90 &0 70 0 50 40 30 20 10 0

ft (ppm) 5104



Compound 12 500 MHz *H NMR CDCls

[~55000
[~50000

T A

[-40000

[-35000

30000

[-25000

[~20000

15000

[~10000

5000

T T T T T T 1 5105

3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5

1435 —
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11.0 10.5 10.0 9.5 5.0 8.5 8.0 7.5 7.0 6.5 6.0 4.5 4.0 3



Compound 12 126 MHz *3C NMR CDCl3

3500

[--500

220 210 200 150 180 170 160 150 140 130 120 110 100 90 &0 70 0 50 40 30 20 10 0

f1 (ppm) 5106



Compound 13 500 MHz *H NMR CDCls

F1E+05

|

I-80000

1-70000
60000
[~50000
[-40000
30000

[~20000

“ & -10000
A o

3

~N

T

25

I--10000

4629 —
8.35

11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0

2 ; : 4 : : s107



Compound 13 126 MHz *C NMR CDCls

[~15000
.—18000
:'17000
I-16000
.—15000
[~14000
13000
12000
I~11000
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220

210

200

150

180

170

160
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Compound 14 500 MHz *H NMR CDCls 7500

6500

/ [
— 7 oZ frJ ff — .-5500

4500

3500

1~2500

1500

~1000

11.0 10.5 10.0 9.5 9.0 85 8.0 7.5 7.0 6.5 6.

1 (ppm) ' ' ' ' R 5109



Compound 14 126 MHz *3C NMR CDCls

l40000
l38000
;36000
;34000
;32000
[~30000
[-28000
[-26000
;24000
lZZOOO
l20000
l18000
l16000
;14000
;12000

I~10000
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T
200

T

T
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T
180

T
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T
160

T
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140

130
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T
110 100
f1 (ppm)
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Compound 15 500 MHz *H NMR CDCls;

TBSO
BnO
BnO

OBz
O

OTCA

J / //f

srtr s/

100 —=x pF—

THAL =5 7 fe—

PR Ay

~oNTm DM~ o
Sa9S Q=R
—_— —_— -

13000

12000

11000

~10000

[~7000

1~1000

-0

[~-1000

11.0

10.5

10.0

T
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—
5.5 5
f1 (ppm)

T T
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Compound 16 500 MHz *H NMR CDCls ~80000

TBSO//X\E :082 [~75000
70000

[~65000

ir - e /,/ o e j Vi :_m

~55000

1-50000

-45000

40000

1-35000

-30000

-25000

[~20000

15000

JMA“ LLUMLLUL Lok ) 3
= . i
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e
{
=
{
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£ o ~Noo ~ 2 8 2nn v I--5000
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r T T r T r T T T T N T T T T T T T T T T T T T T T T T T T T I T T I
11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5

f1 (ppm) $112



Compound 16 126 MHz *C NMR CDCls

[~23000
[~22000
LZIOOO
[-20000
':19000
.—18000
:-17000
'.-16000
~15000
.—14000
-13000
-—12000
-—11000

~10000

[~-1000

220

210

200

150

180

170

160

150

--2000

5113



Compound 17 500 MHz *H NMR CDCls;

EB%O Og L-1E+05
n
Bn(&H |

F1E+05

[-50000

:
~

4

80000

1~70000

60000

1-50000

1~30000

20000

I~10000

12211 —

--10000

10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.

B : . : ; : 4 3 : 5114



Compound 17 126 MHz *3C NMR CDCls

[-26000
1~24000
-22000
[~20000
18000
I~16000
14000
I~12000
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--2000
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Compound 18 500 MHz *H NMR CDCls; 42000

TBSO Ogn --40000
/&H K—/ 38000
-—36000

-34000

/ /,/ r iszooo
_ ~ - f/ -1 I

[-30000

<

I~28000

[~26000
;24000
l22000
20000

[-18000

I~16000
;14000
.-12000
—10000
.—9000
'-'6000
-:4000
N M e
A Lo
— | _
2

11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 20 1.5 1.0 0.5 0.0 -0.5

f1 (ppm) 5116




Compound 18 126 MHz *C NMR CDCls;

[~26000
24000
I-22000
1~20000
18000
~16000
I~14000
12000

~10000

WWMML :

I--2000

r T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 0 50 40 30 20 10 0 -10

f1 (ppm) 5117



Compound 19 500 MHz *H NMR CDCls

25000
L — /_ r / /f/— 120000
15000
+~10000
1~5000
J‘ u '] S .
L L |
¥ I 1
=TT 2 I e Bl e A
R z8 R g § =2 % 8§
~NooN— o ~N - - = m
I T T . T . T b T b T b T b T N N T T T T N 1 T T T T 1 1 T 1
11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.0 5.0 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
f1 (ppm)

5118



Compound 19 126 MHz *C NMR CDCls

28000

[~26000

24000

[~22000

[-20000

-18000

I-16000

14000

1~12000

10000

1--2000

T

T
190

T
180

T
170

T
160

T
150

T
140

130

120

110

T
100
f1 (ppm)

S119



Compound 20 500 MHz *H NMR CDCls;

H31C1%?]80 08” -
BnO
O
/ 1-4500

R / / > i ¥ N3 4000

3500

I-2500

1500

~1000

S

1 3830{
218 —
1 3054—]—_
376 —

1 1570 —

5 - 1996 —

S
o
w
w
w—n
o
N-
w
N--
o
H—
in
“—.
o
o—
w
°_
o
S
w

11.0 10.5 10.0 9.5 9.0 85 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5

i : : : ; ) -0, 5120



Compound 20 126 MHz *C NMR CDCls

-3500

[~2500

-1500

1000

-0

210

200

T
130

T
180

T
170

T
160

T
150

140

130

120

|
110 100
f1 (ppm)

5121



Compound 21 500 MHz *H NMR CDCls 3600

H31C1%?]80 08” 3400

BnO -—3200

BnO" ! J & / / A b3 J J }m

1800

1600

1400

1 16.11 —|
5.26
2.79

5
34.14

11.0 10.5 10.0 9.5 9.0 85 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5

2 : : : 4 : ; i -0, s122



Compound 21 126 MHz *C NMR CDCls

[~17000

-16000

15000

I-14000

I-13000

12000

11000

[~10000

-0

I~-1000

210

200

T
190

T
180

T
170

T
160

T
150

140

130

120

T
110 100
f1 (ppm)

5123



Compound 22 500 MHz *H NMR CDCls

eRoR0

BnO

L /J f :_14“)0

18000
I-17000
~16000

15000

13000
[~12000
11000

[~10000

10.5 10.0 9.5 3.0 85 8.0 7.5

= 11078
9381

n
-

5124



Compound 22 126 MHz **C NMR CDCls

6500

5500

4500

3500

-2500

1500

1~1000

-0

--500

210

200

T
190

T
180

T
170

T
160

T
150

140

130

120

T
110 100
f1 (ppm)

5125



Compound 11 500 MHz *H NMR CDCls

H31 C1 %?]80 O(%n 1-32000
BnO 130000
O L

[~28000

J // 126000

[-24000

1-22000

20000

[~18000

16000

I~14000

12000

~10000

LS UAALILJWM J LJ@

1l
1T

I--2000

] 2733{
100 —

12120 —|
1471 —

6471 —
.
w

11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 20 1.5

1 (ppm) ' S126



Compound 11 126 MHz *3C NMR CDCl3

15000

+~14000

[~13000

12000

I~11000

I--1000

210

200

150

T
180

T
170

T
160

T
150

140

130

120

110 100
f1 (ppm)

5127



Compound ent-12 500 MHz *H NMR CDCl;3
55000
I~50000
-
f Jf = _fﬂ '
45000
OBn ~ _/I
140000
35000
1~30000
-25000
1~20000
-15000
10000
1-5000
l | . 1 d |,
2 z s 2 3 =2 =z 3
2 =] ~N ) < ™ = = I--5000
T T r T r T T T ’ T r T r T T T T T T T T T T T T T T T T 1 T T T 1
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

f1 (ppm) 5128



Compound ent-12 126 MHz *C NMR CDCls;

[~16000

~15000

14000

13000

-12000

[~11000

-1000

-0

I--1000

220

210

200

150

180

170

160

150

S129



Compound ent-13 500 MHz *H NMR CDCl;3

11.0

1~45000
40000
-35000
. _— f/ Fz05
1~30000
25000
1~20000
15000
-10000
MM )
JL A Jh k )
o z 38 1 3 8 =] =)
= = ~N ) mooN I ~N
Eaaaes BEa e S B T R T B R L i A TR S T T A T T B S S |
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
f1 (ppm)

S130



Compound ent-13 126 MHz *C NMR CDCls;

36000

[-34000

[-32000

[~30000

[~28000

[-26000

-24000

22000

-20000

I-18000

I~16000

I~14000

-12000

10000

220

210

200

150

T
180

T
170

T

T
160

T

T
150

5131



Compound ent-14 500 MHz *H NMR CDCl;3

AA L e

gl

@
o

98

13
3

. 1.04{

26564{

2 100 —I e
2.33 {

wm

o
1076

o 7107

8.0 7.5 7.0 65 5.5 45 4. 35 3.0 ] : . 3
f1 (ppm) $132



Compound ent-14 126 MHz *C NMR CDCls;

L

J

[~45000

[~40000

35000

I~30000

[-25000

20000

I-15000

I~10000

180

170

160

150

140

130

5133



Compound 24 500 MHz *H NMR CDCls;

TBSO OBz
BnO O
BnO

A,

I

[~5000

1~1000

11.0 10.5 10.0 9.5 9.0 8.5

5134



Compound 24 126 MHz *3C NMR CDCls

60000
~55000
-50000
45000
[-40000
[~35000
[~30000
[-25000
[~20000
[~15000

[~10000

I~-5000

r T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 0 50 40 30 20 10 0 -10

f1 (ppm) 5135



Compound 25 500 MHz *H NMR CDCls

OBn 4500
ool Caudi

— ] | L3500

-2500

1~1500

[~1000

11.0 10.5 10.0 9.5 9.0 85 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5

Tt (ppm) S136



Compound 25 126 MHz *C NMR CDCls

|

15000

I-14000

I-13000

[~12000

I-11000

~10000

1000

-0

[--1000

210

200

T
190

T
180

T
170

T
160

T
150

T
140

130

120

T
110 100
f1 (ppm)

S137



Compound 26 500 MHz *H NMR CDCls

[~11000

I-10000

Yl -
= gt | ‘

[~1000

-0

3.43
4 1830 —

—-1000

11.0 10.5 10.0 9.5 9.0 85 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5

f1 (ppm) 5138



Compound 26 126 MHz *C NMR CDCls

11000

I-10000

~1000

[~-1000

T i T : T T T T T : T T T d T T T T T T T r T T T ) T T T T T ) T i T T T T T T T T T
200 150 180 170 160 150 140 130 120 110 100 0 &0 70 €0 50 40 30 20 10 0 -10

f1 (ppm) S139



Compound 27 500 MHz *H NMR CDCls;

[-5500

1~4500

[~3500

-2500

1500

1~1000

m o
o o x @ = = <
22 o = = s 500
T T N T T T T T T N 1 N T v T N T T T T N T ' T N T T N T N T T T T 1
#.0 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 5 1.0 05 00 0.5

A Gem) S 5140



Compound 27 126 MHz *3C NMR CDCls

-3500

-2500

1500

~1000

T T T T T T T N N T T
210 200 190 180 170 160 150 140 130 120 110 100 0 &0 70 €0 50 40 30 20 10 0

f1 (ppm) S141



Compound 28 500 MHz *H NMR CDCls

34000

//r [~32000

[~30000

I 1~-28000
_JJ = = .- Ve i e 26000

24000

[-22000

1-20000

[~18000

-16000

14000

12000

-10000

in 7] 4.00 —

11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3

i (ppm) ' ' ' h 5142



Compound 28 126 MHz *C NMR CDCls

2400

I~1800

1600

I~1400

1~1000

I~200

I--200

220

210

200

150

T
180

T
170

T
160

T
150

140

130

120

110
f1 (ppm)

100

5143



Compound 29 500 MHz *H NMR CDCls;

H31C1%(r3]80 08”
BnO
0]

60000

f __//J/f s s '

[-45000

[-40000

[~35000

[~30000

[~25000

[~20000

15000

10000

I--5000

40.14
0

11.0 10.5 10.0 3.5 3.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 2 ; . 3 ;
f1 (ppm) S144



Compound 29 126 MHz *C NMR CDCls

15000
-14000
I-13000
[~12000
[~11000

I-10000

--1000

r 1 T T T T T T T T : T . T N T i T o
220 210 200 150 180 170 160 150 140 130 120 110 100 30 &0 70 0 50 40 30 20 10 0

f1 (ppm) S145

4
—



Compound 31 500 MHz *H NMR CDCls

-20000

H31C1%?180 Ogn f Haeis
BnO ELNH' 118000

t
o) 3 QCOC;5Hs;4 17000

H ~ - : H
35C17OCO o |I:I|’ O\/\/OCOC18 37

16000

2, .0 e e T e — _—— A I
’/OBn 15000

OBn 114000

BnO""

13000
12000
11000

-10000

M J W \’“Ju : ) =
T

[~-1000

113176 —|
J17.63 —

5 4.0 35 3.0 25 20 1.5 1.0 0.5 0.0 -0.5

" oo 5146

11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0



Compound 31 126 MHz *C NMR CDCls

-35000

1~30000

25000

~20000

I~15000

10000

I-5000

220

210

200

150

T
180

T
170

T
160

T
150

S147



Compound 31 202 MHz 3P NMR CDCls

I-650

I-450

I~150

1~100

--100

T T T T T T T T
250 200 150 100 50 0 -50 -100

f1 (ppm) S148



Compound 9 500 MHz *H NMR CDCls/CD30D/D,0

—24000
Hg1C150CO\ OH . Eliia
Hao —22000
Na*
L 1-21000
OCOC5H31 = I
< {3600 t-20000
O~ OCOC1gHs7 - [
1 15000
O t-3200 |
“OH Lo S _/ S f -18000
B 17000
2600 I
I~16000
2400 -
o 15000
2000 -14000
1800 I
—13000
1600 b
1400 _umo
F-1200 11000
1000
t~10000
[n I
5000
[-600
400 8000
-200 ;mm
[ I
(200 6000
T T T T T T T T T T 1~5000
54 53 52 5.1 5.0 4.5 48 4.7 46 4.5 44 4.3 4.2 4.1 4.0 39 38 3.7 R
f1 (ppm)
—4000
1~3000
—2000
1~1000
-0
L S o oo
mg g & 8 n n s g & # e
ki - n =S < 5 ; = 3,
I T T . T . T T T T T T T T T N T N T * T T " 1 = T T T = T - T ' 1 1 T 1
11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5

A (W“) 8 5 A 5 3 5 -0. 5149



Compound 9 126 MHz **C NMR CDCls/CD30D/D20 10000
2500 _wm
2400
2300
2200
2100 _ww
2000
1900
[-1800
1700 1~7000
1600
1500
{1400
1300 16000
1200
1100
1000
e 15000
[-800
[-700
[-600
[-s00
| /LNIJ | 400 1000
[-300
T E T =
[-100
2 3000
[~-100
l7l§.5 17'5.4 17‘5.3 l7I5.2 17'5,] 17'5.0 17'4.9 17;.8 17'4.7 17’4.6 n‘z;‘;‘) l7l4.‘ 17'4.3 17I4.Z 17;.1 1711.0 17'3.9 17;.8 17'3.7 17'3.6
2000
-1000
I--1000
I ' T ' T r T ' T ' T T T T T T T T T T T ' T T T T T T T ' T T I b T ! T ' I ' T s T T 1
220 210 200 150 180 170 160 150 140 130 120 110 100 90 &0 70 0 50 40 30 20 10 0

f1 (ppm) S150



Compound 9 202 MHz 3P NMR CDCl3s/CDs0D/D;0 .—550
Laso
350
250

150

100

--100

T ' I T T N T T T T
250 200 150 100 50 0 -50 -100

f1 (ppm) S151



Compounds (+)-6a, (+)-6a and (—)-6a chiral HPLC

1 - AML-inos1102R [modified by b.compton] CAD1A
60.0
PA
40.0+ AllIO
W
20.0+ HO
Tt f
-10.0
-2 - AML-inos1102a [medified by b.compton] CAD1A
60.0
PA
40.0+
20.0+
T
-10.0
- -3 - AML-inos1102b [modified by b.compton] CAD1A
50.0
A
37.5+
25.0
12.5
b .
- min
L S L e L L L L L B T ™ T U
0.0 05 1.0 1.5 20 25 3.0 3.5 4.0 4.5 5.0 55 8.0 8.5 7.0 7.5 8.0 85 9.0 95 10.1

$152



Compounds (£)-6b, (+)-6b and (—)-6b chiral HPLC

1 - AML-inos2102R [modified by b.compton] CAD1A
40‘07pA

80
20.01 HO"

10.0+

il

0.0
40.0

2 - AML-inos2102a [modified by b.compton] CAD1A

PA

30.0
20.0-

10.04

P

0.0
30.0

3 - AML-inos2102b [modified by b.compton] CAD1A
PA

20.0-{

10.0+

0.0 L O N SN BN T L S R R R R \ LI I R
0.0 1.0 20 3.0 4.0 5.0 8.0 7.0 8.0 2.0 10.0 11.0 12.0 13.0 14.0 15.0 18.0 17.0 18.0 19.0 202

$153



Compounds (£)-6c¢, (+)-6¢ and (—)-6¢ chiral HPLC

1 - AML-inos1202R [modified by b.compton]
35‘0_pA

20.0-

10.04

CAD1A

0.0

40.0 2 - AML-inos1202a30 [modified by b.compton]

CAD1A

PA
30.0

20.0-

10.04

I P

0.0

3 - AML-inos1202b30 [modified by b.compton]

CADIA

30.0 bA

20.0

10.0

0077 T T T I T T T T T . ]

min

VLI A L I
0.0 1.0 20 3.0 40 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0

——
19.0

T
20.2

S154



Compounds (x)-6i, (+)-6i from (+)-6d and (—)-6i from (—)-6d chiral HPLC
80.0— AML-inos8802R [modified by b.compton] CAD1A
60.0—:

40.0+

20.0

-10.0
-2 - AML-inos1704a [medified by b.compton] CAD1A
70.0 A

40.04

20.09

-10.0
90

-3 - AML-inos1704b [modified by b.compton] CAD1A
PA

min
0.0 0.5 1.0 1.5 20 25 3.0 35 4.0 4.5 5.0 5.5 8.0 8.5 7.0 7.5 8.0 8.5 9.0 95 10.1

$155



Compounds (+)-6e, (+)-6e and (—)-6e chiral HPLC

1 - AML-inos1402R [modified by b.compton] CAD1A
30.0

PA
20.0-
10.04

T N
0.0

2 - AML-inos1402a [modified by b.compton] CAD1A
30.0

PA
20.0-
10.04

B e ]
0.0
5 3 - AML-inos1402b [modified by b.compton] CAD1A
20.0

PpA
15.0
10.0
5.0

R N S N NV UY N WA DUSUVOvN R

| min|
s+ F T T T T T ]

0.0 1.3 25 38 5.0 6.3 7.5 8.8 10.0 11.3 12.5 13.8 15.0 16.3 17.5 18.8 20.0 213 225 238 25.3

$156



Compounds (+)-6f, (+)-6f and (—)-6f chiral HPLC

30 0_ - AML-inos1602R [modified by b.compton] CAD1A

PA
| o

200; AllO

100] HO ODMPB

OH

5.0
18.0 2 - AML-inos1602a [modified by b.compton] CAD1A
Opa

10.04

5.0

S R

0.0
3 - AML-inos1602b [modified by b.compton] CAD1A
20 bA

S157



Compounds (+)-6g, (+)-6g and (—)-6g chiral HPLC

1 - AML-inos1302R [modified by b.compton]

20.0-

10.04

-5.0
2 - AML-inos1302a [modified by b.compton] CAD1A
40.0 bA

30.0-{
20.0-

10.0+

-5.0
3 - AML-inos1302b [medified by b.compton] CAD1A
30.0 bA

20.0

10.0+

min
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.2

(4]
o

$158



Compounds (£)-6h, (+)-6h and (—)-6h chiral HPLC

1 - AML-inos1502R [modified by b.compton] CAD1A
30‘0*pA

20.0

10.0+

L N

0.0

20.0 2 - AML-inos1502a [modified by b.compten] CAD1A

PpA

15.0-]
10.0

5.0

iww% ~

0.0
20 3 - AML-inos1502b [modified by b.compten] CADIA
PpA

$159



Compounds (£)-6i, (+)-6i and (—)-6i chiral HPLC

1 - AML-inosB8802R [modified by b.compton]
70‘0_pA

40.0-

20.0-

-10.0

CAD1A

70.0 2 - AML-inos8802a [modified by b.compton]

CAD1A

PA

40.0-{

20.0

-10.0

60.0 3 - AML-inos8802b [medified by b.compton]

CAD1A

PA

min|
8.50 9.00 9.89

5160



