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HPLCO O O LC-2000
PlusD OODOOODOODOOO
goooDIP-10000 000000000 DO0O0O0OO
0000000000000 00O0004001000 MO O0O00O0O0O0DOO0DOC@ODODOO
0)
NMRO O O O O CDCl,
0 CD;0D
000000000 @O00000000)ICHCIL,(OO0O0000000)0THR@O O
Uo0oo0ooOoooooooo)
oooooao
oooooao
00000000 D0DOoOoooao
(1S,2S,4S,5R)-1-(0 0 0000 -9-00 00 0 )-2-((R)-(2-(tert-0 0 0 )0 O 0O O -4-0
0)
-(00000)000)-5-000000000-1-000 0000000
0000000000000 0D00D0D00D0D0D000D0D0D0O0D0DO0o0DO0o0DoooDoOooGoOan
oooooao
ooooo
" ‘Buli3equiv, 9-bramomethylanthracens
Et,0, -25°C, 10 min 1.05 equiv,
"0H then.ri. 1h__ CHCI, THF = 1.1
I; oxidative wark up BEHCC. 0.5 h
B4% 95%
Oooooao
(R)-(2-(tert-0 0 0 )0 00 0O -4-0 0 )((1S,25,4S,5R)-5-0 0 0 000000 -2-00)
0oo0ooo0oooon
(HD-00D0000(@83mgd3mmol (A0 0)IDDO0DO0DDODO@SmM)IODDODDDODO
000000000000 00 (%BuLi) (DO OO0O1.57M™,
5.73mL, 9mmol, 30 0)0 0000000000000 DOODOOODOOODOOODOO
0000000000000 D000D0O0O0TLIC0DO0O0DO0DO0D0DO0D0DO0DO0OoDOooDOod@oOaDn
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OoDoooo

H NMR (400 MHz, CDCl3): & = 8.07 (d, J = 8.2 Hz, 1 H), 7.90

d, 3 =8.7Hz , 1 H), 7.72, (s, 1 H), 7.63 (£, J = 7.8 Hz, 1H), 7.39 (t, J
=7.4 Hz, 1H), 5.71 (ddd, J =7.8, 10.1, 17.4 Hz, 1 H), 5.66 (s, 1 H), 4.93 (d, J
= 17.4 Hz, 1 H), 4.88

(d, J = 10.1 Hz, 1 H), 3.53-3.43 (m, 1 H), 3.12-3.00 (m, 2 H), 2.70-2.59 (m, 2
H), 2.29-2.20 (m, 1 H), 1.80-1.65 (m, 4 H), 1.50-1.40 (m, 11 H). 13C

NMR (150 MHz, CDCl3):6 = 169.0, 148.3, 147.7, 142.0, 130.4, 128.7,

125.9, 123.9, 122.6, 115.2, 114.4, 72.4, 60.3, 57.2, 43.4, 40.1, 38.3, 30.2 (3
carbons), 28.1, 27.7, 21.4.

OoDoooo

000 (1S,25,4S,5R)-1- (000 000-9-00000)-2-((R)-2-(tert-0 0 O0)O OO
0-4-00)-(@QO00D0O0HNIOO)-5-000000000-1-000000000000
R)-C-(tert-0 0 0)HO D DO -4-0 0 )((1S,25,4S,5R)-5-0 0 0 000000 -=-2-00)
ooooo (73mg,0.2

mmol, 10 O )O CHCI5-THF (1:1)0 0000 9o-000OD0OOCOO0ODOODOOG? mg, 0.21 m
mol, 1.05 0 0) 000000 0ODOCODODODODODOS8C°CO0lO0DOOOODOOOOOOan
oooooo.2mlD DD D OO0OODODDODODODDOODODOODODDOD8ODOOOOOOODOO
0oo0oo0oo0oooDOooo0Doo0ooDUoooDO0oDO0DooDU0ooDDOooDOoDooODOoDoOoDOooOaO
OoODOoo0oo0OOooOooo oo
mDHOODODO0DO0D0DO0D0O0D0D0D0D0DD0D0D0D0DO0DO0O0DO0o0DO0DoDoDo0DoDoDoooDooDoooDoOao
00000000000 118 mg, 0-19 mmol, 95%0 0 0D 0D O OO O0OOO

OoDoooo

'H NMR (600 MHz, CDCl3): & = 8.81 (d, J = 8.9 Hz, 1 H),

8.68 (s, 1 H), 8.16-8.09 (m, 4 H), 7.82-7.70 (m, 4 H), 7.60-7.52 (m, 2 H), 7.01
(s, 1 H), 6.36 (d, J = 14.4 Hz, 1 H), 5.86 (d, J = 13.7 Hz, 1 H), 5.66 (ddd, J
=7.6, 9.6, 17.2Hz, 1 H), 5.00 (d, J = 17.2 Hz, 1 H), 4.92 (d, J = 10.3 Hz, 1
H), 4.66-4.59 (m, 1 H), 4.48-4.40 (m, 1 H), 3.90-3.84 (m, 1 H), 3.29 (s, 1 H),
3.13 (t, J =11.7 Hz, 1 H), 2.76-2.66 (m, 1 H), 2.36 (br s, 1 H), 2.24-2.14 (m,
1 H), 2.12-2.00 (m, 1 H),

1.87 (s, 1 H), 1.66-1.20 (m, 12 H). *3C NMR (150 MHz, CDCl3):3 =

169.0, 147.5, 145.1, 137.5, 133.4, 133.3, 132.3, 131.60, 131.55, 129.8, 129.7,
129.6, 129.2,

127.93, 127.88, 126.9, 125.2, 124.5, 123.9, 123.1, 122.7, 118.0, 117.0, 116.3,
78.2, 68.6, 66.2, 62.3, 55.4, 51.9, 38.3, 38.0, 29.2 (3 carbons), 26.0, 24.9,
21.8.

Oooooao

OoDoooo

OoDo0oO0ooDooooooo

(1s5,25,4S,5R)-1-((3",6"-0 0 0 00O -[1,1":2",1""-0 0000 07-4"-0 0)O O O )-2-
((RH-0o0Do0DoDo(@G-00o0o0D0D000-4-00)000)-5-000000000-1-000
Oo0Do0o0oo0ooaon
ooooo0oo0oooDOoooDoo0oooDoooDOooDOo0ooDUooDoDOooDoDooODOooDoDoOooaOo
OoDoooao
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ooooao
Ph
Ph 1 ) Ph B’\/demiv, B Ph quinine 1 equiv, N‘b
P toluene, refl, 20h DMF-EtOH-CHCl = 97.53 A, ¥Q~F’h
Fh Ph 91% 77 TPh 1004&2}1 T on L
Ph
oooooao

ogoo01-000000-2,3,4,5-000000000000003

000000000 DO0DO0O0ODOO000(R.-85g010mmol(l0 0 )0 OO ODODOOC0 mL)
0000D0000D0D0O (3.01 mLO 40

mmol(40 O )OO0 ODODODODOODODODl11o0080o0ooDoDooooDoooon Oooao
I o Y 1 S P [ e e

mmolO 91%0 O O O O )OO OO

ogooooao

0 *H NMR (600MHz, CDCI3): & = 7.64 (s, 1 H), 7.20-7.11 (m, 10 H),

6.92-6.88 (m,

3 H), 6.86-6.81 (m, 3 H), 6.81-6.77 (m, 2 H), 6.76-6.72(m, 2 H), 4.40 (s, 2 H).
13C NMR (150 MHz, CDCI3):6 = 142.2, 141.5,141.4, 140.9, 140.6, 139.8, 139.6,
138.7, 135.1, 131.5, 131.4(2 carbons), 131.2 (2 carbons), 130.3 (2 carbons),
129.9 (2 carbons), 127.7 (2 carbons), 127.6 (2 carbons), 127.0 (2 carbons),
126.8, 126.7 (2carbons), 126.5, 125.8, 125.6, 32.8. Anal. Calcd for C5,H,3Br:
C, 78.32; H,

4.88. Found: C, 78.29; H,4.86.

gooooao

000 (1S,2S,4S,5R)-1-((3",6"-0 0 0 00 -[1,1":2",1""-0 0 00007]-4"-00)00
O)-2-(RAH-00000(@G-00000000-4-00)H)300)-5-000000000 -1-
gogo0oooooonooaoo
0o0o0oDoo0o0D1-000000-2030405-0000000000030C mmolO 475 mg(
10 O ))0 O DMF:EtOH:CHCI3(9:7.5:10 200

p LDOODDODODOD@mmold 324 mg(1D O D)) DD OO ODDODODOD1000000000DO?20
goooboooooboooobooboooobboo oo boboooDbooooooooao
000000000 O0oOO0O0o0D0DO0OO0Od@B44mgd 0.43mmold 43%0 0 OO0 O)HYOOOO
ooDoooo

O *H NMR (400 MHz,CD,0D) & =8.73-8.67 (m, 1 H), 7.97 (d, J

9.2 Hz, 1 H), 8.00-7.95 (m, 2 H), 7.77 (d, J = 4.6 Hz,1H) 7.48 (dd, J
9.6 Hz, 1 H), 7.31-7.10 (m, 8 H), 6.91-6.71 (m, 12 H), 6.49 (s, 1 H),
5.63-5.52(m, 1H), 5.59 (d, J = 12.4 Hz, 1 H), 4.96-4.84 (m, 3 H), 4.05 (s, 3
H), 3.95-3.85 (m, 1 H), 3.78 (t, J =11.4 Hz, 1 H), 3.64-3.55 (m, 1 H),
3.55-3.44 (m, 1 H), 3.28 (s, 1 H), 3.04-2.94

(m, 1 H), 2.76 (s, 1 H),2.16-2.24 (m, 2 H), 1.98 (s, 1 H), 1.95-1.84 (m, 1 H),
1.31-1.20 (m, 1 H). *3C NMR (100 MHz,CDCl3):6 = 158.7,

146.9, 144.5, 144.0, 143.6, 143.3, 143.1, 141.7, 140.8, 139.6, 139.2, 138.6,
137.5,135.6, 131.6, 131.4, 131.0, 131.04, 131.00, 130.9, 130.6, 129.7, 128.1,
128.0, 127.6, 127.1, 126.8,126.6, 125.9, 125.6, 124.4, 121.4, 120.2, 115.8,
101.4, 68.4, 64.9, 61.8, 61.1, 55.4, 53.5, 51.6, 48.5,48.3, 48.1, 47.9, 47.7,
47.5, 47.2, 47.0, 37.6, 26.3, 24.5, 21.2. HRMS (FAB+) m/z calculated for Cg,H,-N
20,

719.3632 found 719.3641 [M-Br]
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000000

1H NMR (400MHz, CDZ0D) & 0.82-0.95 (m, 2H), 1.52-1.70 (m,

2H), 1.97-2.08 (m, 1H), 2.22-2.27 (m, 1H), 2.28-2.36 (m, 1H), 2.37-2.46 (m, 1H),
2.84-2.93 (m, 1H), 3.31-3.43 (m, 1H), 4.31-4.42 (m, 1H), 4.72 (d, 1H, J = 12.4
Hz), 5.40 (d, 1H, J = 12.4 Hz), 6.15-6.23 (m, 1H), 6.54 (d, 1H, J = 16.0 Hz),
6.67 (s, 1H), 6.75-6.86 (m, 2H), 7.32-7.69 (m, 8H), 7.89 (d, 1H, J = 4.6 Hz),
8.00 (d, 1H, J = 9.2 Hz), 8.76 (d, 1H, J = 4.6 Hz).

000000

gooooao

000000
TH NMR (400 MHz, CDCl3) & 0.78 (t, 3H, J = 7.3 Hz ),

1.15-1.42 (m, 4H), 1.45-1.53 (m, 1H), 1.61-1.75 (m, 1H), 1.75-1.90 (m, 1H),
2.00-2.10 (m, 1H), 2.21-2.40 (m, 2H), 2.90-3.01 (m, 1H), 3.05-3.18 (m, 1H), 3.31
-3.40

(m, 1H), 3.75-3.86 (m, 1H), 3.94 (s, 3H), 4.83 (d, 1H, J = 12.4 Hz ), 5.09-5.21
(m, 1H), 6.44 (d, 1H, J = 6.9 Hz), 6.63 (d, 1H, J = 12.4 Hz), 6.70 (d, 1H, J =
6.9 Hz), 7.32 (dd, 1H, J = 2.3, 9.2, Hz), 7.73 (d, 1H, J = 4.8 Hz), 7.97-8.05
(m, 2H), 8.43

(s, 2H), 8.73 (d, 1H, J = 4.8 Hz).
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goooano

= Br-

OMe

0Do0O0O00oo

TH NMR (400 MHz, CDClg) & 1.20-1.29 (m, 1H), 1.64-1.76

(m, 1H), 1.79-1.96 (m, 3H), 2.16-2.25 (m, 1H), 2.31-2.45 (m, 2H), 3.04-3.14 (m,
3H), 4.08 (s, 3H), 4.60 (dd, 1H, J = 1.6, 17.4 Hz), 4.92 (dd, 1H, J = 1.6, 10.6
Hz), 4.93 (d, 1H,

J = 12.0 Hz), 5.03-5.14 (m, 1H), 5.27-5.38 (m, 1H), 6.40 (d, 1H, J = 12.2 Hz),
6.52 (d, 1H, J = 7.0 Hz), 6.74 (d, 1H, J = 7.0 Hz), 7.16 (d, 1H, J = 2.4 Hz),
7.34-7.60 (m, 9H), 7.74 (d, 1H, J = 4.4 Hz), 8.11 (d, 1H, J = 9.2 Hz),
8.35-8.40 (m, 1H), 8.74 (d, 1H, J = 4.4 Hz).

Ooo0oo00o0ooao
Oo0o0oao
= Br
Br
Br
Br
Br

DoooQoO
1H NMR (400 MHz, CDS0D) & 1.53-1.67 (m, 1H), 1.93-2.02(m,

1H), 2.06-2.12 (m, 1H), 2.13-2.21 (m, 2H), 2.78-2.87 (m, 1H), 3.29-3.40 (m,
2H), 3.58-3.67 (m, 1H), 3.77-3.86 (m, 1H), 4.12-4.26 (m, 1H), 5.04 (d, 1H, J =
12.0 Hz), 5.13 (d, 1H, J = 17.4 Hz), 5.71-5.84 (m, 1H), 6.49 (s, 1H), 6.66-6.78
(m, 2H), 8.23 (t, 1H, J = 8.5 Hz), 8.28 (d, 1H, J = 6.4 Hz), 8.44 (t, 1H, J =
8.5 Hz), 8.85-8.92 (m, 2H), 8.99 (d, 1H, J = 8.7 Hz).
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goooano

Z Br

OMe

Ph

Ph
Ph

000000
TH NMR (400 MHz, CDZ0D) & 1.24-1.35 (m, 1H), 1.97-2.02

(m, 2H), 2.06-2.16 (m, 2H), 2.70-2.79 (m, 1H), 2.95-3.03 (m, 1H), 3.42-3.53 (m,
1H), 3.55-3.63 (m, 1H), 3.71-3.81 (m, 1H), 3.86-3.97 (m, 1H), 4.04 (s, 3H),
4.84-4.97 (m, 3H), 5.45-5.64 (m, 2H), 6.40 (s, 1H), 6.74-6.93 (m, 10H),
7.12-7.31 (m, 11H), 7.53 (dd, 1H, J = 1.4, 9.2 Hz), 7.76 (d, 1H, J = 4.6 Hz),
7.86 (s, 1H), 8.00 (d, 1H, J = 9.2 Hz), 8.71 (d, 1H, J = 3.7 Hz).

OooooQ0O

OoooooOo

goooboao

1H NMR (400 MHz, CD5;0D) & 1.18-1.57 (m, 6H), 1.69-1.91

(m, 3H), 1.95-2.10 (m, 4H), 2.12-2.29 (m, 3H), 2.81-3.92 (m, 1H), 3.36-3.42 (m,
1H), 3.53-3.66 (m, 3H), 3.77-3.85 (m, 1H), 3.87-3.95 (m, 1H), 4.21-4.33 (m,
1H), 4.98 (d, 1H,

J = 10.6 Hz), 5.11 (d, 1H, J = 17.0 Hz), 5.61-5.73 (m, 1H), 7.70-7.79 (m, 1H),
7.80-7.85 (m, 1H), 7.86-7.90 (m, 1H), 8.03-8.12 (m, 2H), 8.91 (d, 1H, J = 4.6
Hz).

Oo0o0ooo

ogoooan

= Br

OoooQoO
TH NMR (400 MHz, CDZ0D) & 1.34 (s, 18H), 1.39-1.55 (m,

1H), 1.83-1.97 (m, 1H), 2.012.13 (m, 1H), 2.162.34 (m, 2H), 2.662.79 (m, 1H),
3.333.42 (m, 1H), 3.433.54 (m, 1H), 3.553.64 (m, 1H), 3.894.00 (m, 1H),
4.374.49 (m, 1H), 4.94 (d, 1H, J = 12.4 Hz), 4.99 (d, 1H, J = 10.0 Hz),
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5.055.17 (m, 2H), 5.625.75 (m, 1H), 6.63 (s, 1H), 7.49 (s, 2H), 7.64 (s, 1H),
7.737.94 (m, 3H), 8.11 (d, 1H, J = 8.2 Hz), 8.22 (d, 1H, J = 8.2 Hz), 8.92 (d,
1H, J = 4.6 Hz).

OoooQoO

ooooo

Z Br

000000

1H NMR (400 MHz, CDZ0D) & 1.33-1.46 (m, 1H), 2.00-2.10

(m, 2H), 2.11-2.22 (m, 1H), 2.23-2.34 (m, 1H), 2.80-2.89 (m, 1H), 3.35-3.47 (m,
1H), 3.48-3.57 (m, 1H), 4.52-4.63 (m, 1H), 4.77-4.86 (m, 1H), 5.00 (d, 1H, J =
11.0 Hz), 5.29 (d, 1H, J = 17.0 Hz), 5.325.42 (m, 1H), 5.725.83 (m, 1H), 6.36
(s, 1H), 7.577.69

(m, 3H), 7.76 (t, 1H, J = 6.9 Hz), 7.84 (d, 1H, J = 4.6 Hz), 7.877.96 (m, 2H),
7.978.02 (d, 1H, J = 8.3 Hz), 8.508.60 (m, 1H), 8.82 (d, 1H, J = 5.0 Hz).
Dooo0QoO

ooooo

= Br-

Ph

0Doo0o0oo

H NMR (400 MHz, CD50D) & 1.19-1.40 (m, 2H), 1.77-1.89

(m, 1H), 2.08-2.15 (m, 1H), 2.16-2.25 (m, 1H), 2.62-2.71 (m, 1H), 3.38-3.51 (m,
1H), 3.61-3.72 (m, 1H), 3.94-4.05 (m, 1H), 4.06-4.12 (m, 1H), 4.23-4.39 (m,
1H), 4.86-4.96 (m, 1H), 5.01 (d, 1H, J = 17.9 Hz), 5.24 (d, 1H, J = 12.8 Hz),
5.53-5.67 (m, 2H), 6.55 (s, 1H), 7.54-7.60 (m, 2H), 7.61-8.02 (m, 10H), 8.09
(d, 1H, J = 8.7 Hz), 8.16 (d, 1H, J = 8.2 Hz), 8.90 (d, 1H, J = 4.6 Hz).
0Dooooo
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goooano

= Br

10
0oooooao
TH NMR (400 MHz, CD50D) & 1.26-1.39 (m, 1H), 2.03-2.21 (m,
3H), 2.22-2.31 (m, 1H), 2.87-2.99 (m, 1H), 3.50-2.60 (m, 1H), 3.79-3.87 (m,
1H), 3.91-4.02 (m, 2H), 4.56-4.68 (m, 1H), 4.75 (d, 1H, J = 17.0 Hz), 4.96-5.11
(m, 2H), 5.15 (d, 1H, J = 17.0 Hz), 5.65-5.77 (m, 1H), 6.42 (s, 1H), 6.93 (t,
1H, J = 7.3 Hz2),
7.47-7.73(m, 6H), 7.90 (d, 1H, J = 4.6 Hz), 8.03 (d, 1H, J = 8.2 Hz), 8.23 (d,
1H, J = 8.2 Hz), 8.90 (d, 1H, J = 4.6 Hz).
Ooooooao 20
0oooQoano
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OMe
30

goooboao

1H NMR (400 MHz, CD5s0D) & 0.78 (t, 3H, J = 7.3 Hz),

1.20-1.36 (m, 2H), 1.42-1.53 (m, 1H), 1.77-1.94 (m, 2H), 2.01-2.07 (m, 1H),

2.23-2.36 (m, 2H), 3.39-3.58 (m, 3H), 3.96-4.02 (m, 1H), 4.03 (s, 3H),

4.54-4.65 (m, 1H), 5.23 (d, 1H,

J = 12.4 Hz), 5.39 (d, 1H, J = 12.4 Hz), 6.60 (s, 1H), 7.37 (d, 1H, J = 2.8

Hz), 7.49 (dd, 1H, J = 2.3, 9.2 Hz), 7.60-7.72 (m, 2H), 7.88 (d, 1H, J = 4.6

Hz), 7.96-8.04 (m, 2H), 8.48 (dd, 1H, J = 1.4, 6.4 Hz), 8.76 (d, 1H, J = 4.6

Hz).
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Ooo0ooOoao
= Ccr
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Ooo0o0o0ooOoao

1H NMR (400 MHz, CDZOD) & 1.18-1.34 (m, 1H), 1.51-1.75

(m, 2H), 1.90-2.01 (m, 1H), 2.36-2.51 (m, 2H), 2.52-2.63 (m, 1H), 2.76-2.90 (m,
1H), 3.16-3.25 (m, 1H), 3.67-4.78 (m, 1H), 4.45-4.62 (m, 2H), 4.93-5.05 (m,
2H), 5.62-5.76 (m, 1H), 5.89 (d, 1H, J = 13.8 Hz), 6.60 (d, 1H, J = 13.8 Hz),
7.42 (s, 1H), 7.51-7.69 (m, 3H), 7.71-7.79 (m, 1H), 7.83-7.92 (m, 2H),
8.04-8.11 (m, 1H), 8.12-8.25 (m, 3H), 8.58-8.71 (m, 2H), 8.74-8.86 (m, 3H),
8.98 (d, 1H, J = 4.6 Hz).

OoooQoO

gooooao

Dooo0QoO

TH NMR (400 MHz, CD50D) & 1.63-1.95 (m, 10H), 1.96-2.05

(m, 1H), 2.06-2.30 (m, 9H), 2.35-2.44 (m, 1H), 2.82-2.93 (m, 1H), 3.61-3.70 (m,
1H), 3.80-3.91 (m, 1H), 4.53-4.64 (m, 1H), 4.93 (d, 1H, J = 12.4 Hz), 4.97 (d,
1H, J = 5.5 Hz),

5.60-5.73 (m, 1H), 5.80 (d, 1H, J = 14.0 Hz), 6.41 (d, 1H, J = 14.0 Hz),
7.47-7.66 (m, 3H), 7.71-7.92 (m, 4H), 8.09-8.27 (m, 4H), 8.49 (d, 1H, J = 8.7
Hz), 8.56 (d, 1H, J = 8.7 Hz), 8.89 (s, 1H), 8.97 (d, 1H, J = 4.6 Hz).
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TH NMR (400 MHz, CDCl3) & 1.04-1.16 (m, 21H), 1.35-1.46

(m, 1H), 1.70-1.81 (m, 1H), 1.99-2.04 (m, 1H), 2.24-2.37 (m, 1H), 2.51-2.61 (m,
1H), 2.83-2.91 (m, 1H), 3.08-3.18 (m, 1H), 3.45-3.54 (m, 1H), 3.58-3.66 (m,
1H), 4.34 (d, 1H, J = 12.0 Hz), 4.96-5.09 (m, 3H), 5.46-5.57 (m, 1H), 6.42 (d,
1H, J = 12.0 Hz), 6.64 (s, 1H), 7.29-7.35 (m, 2H), 7.42-7.51(m, 1H), 7.73-7.78
(m, 1H), 7.80

(d, 1H, J = 4.6 Hz), 8.02 (d, 1H, J = 9.2 Hz), 8.74 (d, 1H, J = 4.6 Hz).
0Doo0o0oo

Doooo

PFg”

0Dooooo

TH NMR (400 MHz, CD50D) & 1.46-1.58 (m, 1H), 1.81-1.92

(m, 1H), 2.02-2.09 (m, 1H), 2.24-2.40 (m, 2H), 2.63-2.73 (m, 1H), 3.29-3.39 (m,
1H), 3.49 (d, 1H,

J = 8.2 Hz), 3.82-3.89 (m, 1H), 4.01 (s, 3H), 4.31-4.40 (m, 1H), 4.69 (d, 1H,

J = 12.4 Hz), 5.01 (d, 1H, J = 10.6 Hz), 5.10 (d, 1H, J = 10.6 Hz), 5.32 (d,
1H, J = 12.4 Hz), 5.64-5.75 (m, 1H), 6.60 (s, 1H), 7.37-7.40 (m, 1H), 7.47-7.58
(m, 4H), 7.61-7.67 (m, 2H), 7.86 (d, 1H, J = 4.8 Hz), 8.00 (d, 1H, J = 9.2 Hz),
8.74 (d, 1H, J = 4.8 Hz).
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Ooooo
OMe
t-Bu Ar
L
N+
t-Bu l Ar  OMe
OMe
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1H NMR (400 MHz, CD50D) & 0.71-0.93 (m, 1H), 1.24-1.38

(m, 1H), 1.56-1.69 (m, 3H), 2.50-2.59 (m, 1H), 3.03 (s, 3H), 3.10 (d, 1H, J =
11.2 Hz), 3.16 (s, 3H), 3.21 (s, 3H), 3.31-3.35(m, 1H), 3.56 (d, 2H, J = 11.2
Hz), 3.92-4.01 (m, 1H), 4.34 (d, 1H, J = 12.8 Hz), 4.44 (d, 1H, J = 13.8 Hz),
7.32-7.62 (m, 12H).

0ooooo

ooooo0aQ

000000000 ; 00000000000

2-0000-00000000000

0000000000000 0D0D0ON-9QNO00D000O0D0DOO0 DOO0OO0ODDDODOO0OO0O0O0
(6.1 mgd 0.01 mmol0 10 mol%)0 D OO 00O /0000 O (267

U L/133 p L0 D O02-00000000 (6.7 p LO 0.10 mmol (A0 O ))O 50we%KOHO 0O O (
200y HODODODOD-40000000010000000002-0000000000-1-0
0 -1-00

2-0 0000000 (21.6 mgd 20.50 LO 0.10 mmol (10 0 )00 0D D O0O0DODOOOODO
0000-400012000000000000000000000O00O00OO0ODOOOO0
000000000000 00000 (@3.9mgl O O 99%0 84%

ee)0 OO O

0ooooo

1H NMR (400 MHz, CDCl3): & = 2.39-2.2.31 (m, 1 H),

2.31-2.20 (m, 2H), 2.12-1.92

(m, 2 H), 1.86-1.56 (m, 4 H), 1.42-1.08 (m, 4 H), 0.87 (t, J = 6.9 Hz, 3 H). 13C
NMR (100 MHz, CDCl3):& = 213.7, 50.6, 42.0, 33.9, 31.7, 28.1, 24.9,

20.4, 14.3. Anal. Calcd for CgH,g0: C, 77.09; H, 11.50.

Found: C, 77.01; H, 11.50.

[a 1,22-%= + 33.5, (c 1.0, CHCIy)
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000000000000 00@)-4,4-0000-2-0000-00000000 (99%0 84
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ee0 D00D0)IDODOO
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0 *H NMR (400 MHz, CDCI3): & = 2.44 (td, J = 6.4, 14.2 Hz, 1 H), 2.36

(dt, J = 6.0, 6.0 Hz, 1 H),2.22 (dt, J = 3.2, 14.2 Hz, 1 H), 1.80-1.55 (m, 4

H), 1.34-1.22

(m, 3 H), 1.19 (s, 3 H), 1.06 (tq, 6.9,6.9 Hz, 1 H), 0.99 (s, 3 H), 0.87 (t, J

= 7.4 Hz, 3 H). 3C NMR (100 MHz, CDCI3):5 = 214.1, 46.8,45.8, 40.2,

38.6, 31.6, 10
31.2, 30.9, 24.7, 20.3, 14.3. Anal. Calcd for C;,;H,50: C,

78.51; H, 11.98.Found: C, 78.24; H, 11.98.

[a 1,°°-°= + 26.6, (c 1.0, CHCI))
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oDooooao 30
'H NMR (400 MHz, CDCI3):8 = 2.54-2.34 (m, 3 H), 1.89-1.76 (m, 4 H),

1.68-1.48 (m,2H), 1.40-1.17 (m, 6 H), 0.86 (t, J = 7.4 Hz, 3 H). *3C

NMR (100 MHz, CDCI3): & =216.8, 52.3,42.7, 34.6, 31.3, 29.7, 28.5, 24.8, 20.5,
14.2. Anal. Calcd for C,oH,g0: C, 77.87; H, 11.76. Found:

C,78.01; H, 11.83.

[a 152°-3= + 49.7, (c 1.0, CHCIy)
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ee0 0 00DO)IODOO
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0O *H NMR (400 MHz, CDCl3):8 = 2.53-2.32 (m, 3 H), 1.90-1.77

(m, 4 H), 1.68-1.50 (m,2H), 1.38-1.14 (m, 8 H), 0.86 (t, J = 6.9 Hz, 3 H). 3C
NMR (100 MHz, CDCI3):5 =216.9, 52.5,42.7, 32.2, 31.3, 29.7, 29.5, 28.5, 24.8,
22.9, 14.1. Anal. Calcd

for C;,H,,0: C, 78.51; H, 11.98.Found: C, 78.44; H,

11.96.

[a 1,°°-3= + 49.7, (c 1.0, CHCI))
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0O *H NMR (400 MHz, CDCl3):8 = 2.40-1.90 (m, 5 H), 1.90-1.54

(m, 4 H), 1.44-1.29 (m, 1 H), 1.29-1.15 (m, 1 H), 0.86 (t, J = 7.3 Hz, 3 H). *3C
NMR (400 MHz, CDCl3):6 = 213.6, 52.4, 42.1, 33.5, 28.1, 24.9, 22.5, 11.8.
Anal. Calcd for CgH;,0: C, 76.14; H, 11.18. Found: C,

76.30; H, 11.21.

[a 1,2°-%= + 36.1, (c 0.5, CHCl;)
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O *H NMR (400 MHz, CDClz): & = 2.39-2.29 (m, 1 H),

2.28-2.18 (m, 1 H), 2.11-2.01 (m, 1 H), 1.98-1.45 (m, 12 H), 1.33-1.18 (m, 2
H), 1.16-0.80 (m, 3 H). 13C NMR
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(400 MHz, CDCl3):5 = 213.8, 56.6, 41.9, 36.1, 31.6, 29.42, 29.37,
28.0, 26.6, 26.5, 24.0. Anal. Calcd for C,,H,,0: C,

79.94; H, 11.18. Found: C, 79.78; H, 11.27.

[a 1,°%-8= + 46.1, (c 1.0, CHCIy)
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TH NMR (400 MHz, CDCl3):8 = 7.29-7.22 (m, 2 H), 7.21-7.11

(m, 3 H), 3.06 (dd, J = 6.0, 13.8 Hz, 1 H), 2.86-2.75 (m, 1 H), 2.54 (dd, J =
8.7, 13.8 Hz, 2 H), 2.48-2.40 (m, 2H), 1.90-1.70 (m, 1 H), 1.68-1.54 (m, 1 H),
1.38-1.22 (m, 3 H). 13C

NMR (400 MHz, CDCl3):8 = 215. 7, 140.1, 129.2, 128.4, 126.1, 53.7,

43.3, 38.0,

30.4, 29.4, 28.7, 24.3. Anal. Calcd for C,,H,g0: C,

83.12; H, 8.97. Found: C, 82.87; H, 8.88.

[a 1,°%-7= + 54.1, (c 1.0, CHCIy)
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O *H NMR (400 MHz, CDCl3):8 = 7.29-7.22 (m, 2 H),

7.21-7.11 (m, 3 H), 3.06 (dd,

J=6.0, 13.8 Hz, 1 H), 2.86-2.75 (m, 1 H), 2.54 (dd, J = 8.7, 13.8 Hz, 2 H),
2.48-2.40 (m, 2H), 1.90-1.70 (m, 1 H), 1.68-1.54 (m, 1 H), 1.38-1.22 (m, 3 H). 1
3c

NMR (400 MHz, CDCl3):86 = 215. 7, 140.1, 129.2, 128.4, 126.1, 53.7,

43.3, 38.0, 30.4, 29.4, 28.7, 24.3. Anal. Calcd for C,4H,g0:

C, 83.12; H, 8.97. Found: C, 82.87; H, 8.88.

[a 1,3°-°= + 95.5, (c 1.0, CHCIy)
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1H NMR (400 MHz, CDCl3):8 = 2.40-2.32 (m, 1 H), 2.32-2.18

(m, 2H), 2.13-2.04 (m, 1 H), 2.04-1.92 (m, 1 H), 1.88-1.79 (m, 1 H), 1.79-1.57
(m, 4 H),(dsep, J = 6.4, 6.4 Hz, 1 H) 1.42-1.31 (m, 1H), 1.31-1.08 (m, 5 H),
0.84 (d, J = 6.9 Hz, 6 H). *3C NMR (400 MHz, CDClI3):5 =

213.8, 50.9, 42.1, 39.1, 33.9, 29.7, 28.1, 27.9, 25.0, 24.9, 22.71, 22.66.
Anal. Calcd for C;,H,,0: C, 79.06; H, 12.16. Found: C,

79.03; H, 12.12.

[o 1,2%-%= + 20.1, (c 1.0, CHCly)
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oooo
FRIER S | Rl | ee(%) fRERS | RFE | ee(%)
1 1h 14 26 1h 8
2 1h -26 27 1h 76
3 1h 56 28 22h 80
4 1h 28 1h 78
5 1h 14 29 22h 80
6 1h 13 8h 67
7 1h 42 30 8h 73
8 1h 55 31 8h 81
9 1h -28 32 1h 80
10 1h 2 33 1h 80
11 1h 15 34 1h 79
12 1h 50 35 1h 77
13 1h 45 36 1h 78
14 1h 57 37 1h 52
15 1h 61 38 1h 51
16 1h 61 39 2h 72
17 1h 61 40 1h 76
18 1h 36 41 1h 72
19 1h 62 42 12h 83
20 1h 56 43 11h 83
21 1h 55 44 5h 82
22 1h 63 45 5h 81
23 1h 0 46 5h 42
24 1h 55 47 1h 60
25 1h 40 48 24h 78
49 4h 60
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HPLCO O : CHIRALPAK AD-H(+)0 0 000 /2-0 0000 0 =20/1 00 1.0mL/0 O 250 , O
000 : thajor = 7-9 min, ¢ =174 min, OO 0O : t = 10.6 min, t inhor =
16.5 min)0 O O :

[a0 1,°°-° = + 35.1,(c 0.5, CHCIL), 0O OO : [o 1°*-° = -3.63, (c

1.0, CHCI3)
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7.20-7.32 (m, 4H),

7.37-7.48 (m, 4H), 7.90 (d, 3H, J = 9.2 Hz), 7.92 (d, 1H, J = 9.2 Hz), 7.96 (d,
1H, J=9.2 Hz), 7.98 (d, 1H, J = 8.8 Hz); *3C-NMR (100 MHz, CDCl3)

6 = 20.7, 26

.5 (Bcarbons), 38.8, 121.9, 122.0, 123.6, 123.7, 125.7, 125.8, 126.1, 126.2,
126.8, 128.0,128.1, 129.4, 129.5, 131.5, 131.6, 133.4, 133.5, 146.9, 147.0,
169.2, 176.6;elemental analysis calcd for C,,H,,0,:

C 78.62, H 5.86; found: C 78.60, H 5.86.
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0 *H NMR (400 MHz,CDCI3) & = 8.06 (d, J = 6.0 Hz, 1 H), 7.97 (d, J =

5.5 Hz, 1 H), 7.87 (d, J = 6.0 Hz, 1H), 7.81 (d, J = 5.5 Hz, 1H), 7.50(t, J =
5.5 Hz, 1H), 7.39-7.28 (m, 5H), 7.26-7.21 (m,1 H), 7.05 (d, J = 5.5 Hz, 1 H),
5.14 (s, 1 H), 0.78 (s, 9 H). *3C NMR (150 MHz,CDCl;) & =

177.9, 151.8, 148.4, 133.7, 133.6, 132.3, 130.8, 130.4, 129.1, 128.4,128.0,
127.5, 126.7, 126.3, 125.7, 124.6, 123.6,

123.1, 121.9, 118.3, 114.3, 38.8,26.5(3 carbons). elemental analysis calcd for
C,sH5052 C, 81.06; H, 5.99; found: C, 81.11,

H,5.99.
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