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0 CHCI3 (d = 7.26 ppm)0 00000000 DO31IP00 0000 OO H3PO4 (d = 0.00 pp
m) 85%0 0 000D D0D013CO0 000 DOCHCI3 (d = 77.00 ppm) OO O TMS (d = 0.00 pp
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00 (.32 mL, 18.4mmol)0 D OODODO0OOOO0OOO1(500 mg, 1.54 mmol)Dd O O CH2C
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DO0O00O0O0O0CHXI2énl0 D000 D0O.6m0 000000 00000000000 DO0O00
000000 (0.3mL, 2.25mmo)0 0000000000000 OOON (0.21 mL, 1.8
mmol)J 00 O0O0O0O0CD2000000000000000000000000000001
00000 IN HCI(IomL)O H20lomL)D O OO (om0 000000 (MgS04)D 0 00 O O
0D00O0D0O0O0D0CHCI3-MeOH(30:1)0 0 0000000000000 0000000000
000000000000 000002(657 mg, 89%) O OO O O1H NMR (CDCI3, 300 MH
z) d 7.22 (d, JH,P =555 Hz, 0.6H), 7.19 (d, JH,P =550 Hz, 0.4H), 7.39-7.34 (m, 1
5H), 5.15-4.95 (m, 6H), 2.98 (m, 1H), 2.47-2.17 (m, 3H), 2.14-1.79 (m, 3H); 31P
NMR (CDCI3, 121 MHz) d 36.06, 35.08; 13C NMR (CDCI3, 75 MHz) d 173.46, 173.39, 1
72.13, 135.70, 135.30, 128.73, 128.60, 128.58, 128.53, 128.46, 128.43, 128.38, 1
28.33, 128.26, 128.20, 67.88, 67.79, 67.07, 66.99, 66.46, 38.05, 38.02, 31.25, 3
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44mmoDODO0OOD0ODDO0O0CODODO1(140 mg, 0.44 mmoDI DD COODCOOCOOOOOO
O000D0O00O0OO0INHIIOOOOOOOODOODOCH2CI2(3 x 20m)0 000000
0000000 MgSo4) 000000 ON0NON0NON0NON0NN0NON0-0000@:1)0000
0000000000000 0000000000000000000003(45 mg, 13%
) 00000 1H NMR (CDCI3, 300 MHz) d 7.34-7.27 (m, 25H), 5.06-4.89 (m, 10H), 2.
83 (m, 2H), 2.33-2.14 (m, 6H), 2.00-1.60 (m, 6H); 31P NMR (CDCI3, 121 MHz) d -28
.51, -28.90, -29.34; 13C NMR (CDCI3, 75 MHz) d 173.80, 172.19, 136.27, 135.78, 1
35.50, 128.60, 128.56, 128.42, 128.33, 128.28, 128.24, 128.19, 128.14, 66.91, 66
.87, 66.80, 66.37, 66.10, 66.02, 38.65, 38.51, 31.71, 30.32, 31.24, 30.67, 30.57
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oooooo

00

DO00O0O0O0O0OFN-6000

oooooo

0oooo

COOBn COOBn COOH COOH

o] _— 0
I b

BnOOC f~"coomn HooC ‘ COOH
0Bn OH

1 FN-6

oooooo

3(42 mg, 0.52 nmol)J 00 O0O00O0O0O20%Pd(OH)2/C (00000000, £ 50% H

20)030mg0 000 0O00O00HOO70psi0 024000 000000000000000

0000000000000 00000000000SMO00000000000000

0000000 FN-6 17mg(92%)0 0 O O O 1H NMR (D20, 300 MHz) d 2.77 (m, 2H), 2.44
(t, JO = 7.3 Hz, 4H), 2.20 (dt, J = 13.2, 11.3 Hz, 2H), 2.00-1.82 (m, 6H); 31P

NMR (D20, 121 MHz) d -33.12; 13C NMR (D20, 75 MHz) d 179.69, 179.61, 178.61, 39.

89, 32.70, 32.28, 31.49, 29.68, 29.58, 29.52, 29.420 0 0 0O O
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0000000000000C@omL, 0.6mmol) 00000000 R)-(+)-1-00001-
1-00000 (65mg, 0.44 mmoDO D0 OO0O0D0ODODOD20000000000000
0000000000000 00000IN HCI(I10mL)O H20(10mL)D O O O O (10mL)d O
00000 MgS04)D 00O DO0O0D0O0DODOCHCI3-MeOH(30:1)D 000000000
000000000000 0000000000000000000000000000
5(164mg, 94%)0 0 0 O O O 1H NMR (CDCI3, 300 MHz) d 7.45-7.28 (m, 15H), 7.26 (d,
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JH,P = 558 Hz, 0.24H), 7.23 (d, JH,P = 554 Hz, 0.16H), 6.91 (d, JH,P = 552 Hz, O
.60H), 5.37-5.24 (m, 1H), 5.17-5.03 (m, 4H), 3.05-2.68 (m, 1H), 2.56-1.60 (m, 8H
),0 1.50-1.20 (m, 2H), 0.98-0.91 (m, 3H); 31P NMR (CDCI3, 121MHz) d 34.88, 34.10
, 32.22, 31.320

ooooodd
oo
oooooOoO0OeO OO
oooooao
ooooao
COO0Bn
o CO0Bn Co0Bn
n- - coopn — 4
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5(220 mg, 044 mmoD)O OO THF 5mLO 00000 0OOOOO (15 mg, 60% dispersion in
oil, 0. 44 mmo)DODOODODODOODOOI(0100O ; 140 mg, 0.44 mmo)D OO OO DODODO
OO000D0DD0O00000OO0O00O0OINHKHIDOOOOOOODODOCH2CI2(3 x 20mL)0 0O
00000000 o0ooDo0OWgSo4AH)D D00 DDD0DOOODDOOCHCI3-MeOH(30:1)O O OO
oo0ooDoDoODOoO000DO0o0ooooOoo0DDDODO0D00DO0DO0o0ooDoDoDoDoODoDoOoDOoOoDoOog
Oo0O031PNMROOOOOODODDODOd -29.91, -30.21, -30.37, OO -30.660 0O OOTL
c(ooUoO0-000002::3))000D0DO0O0O0D0ODODO0DOO0ODOOOGa-dOOOOODO
ocooooao
6a:0RFO0.60 (COOOD-0000O0 1:1); [a]D +12.1° (c 0.7, CHCI3); 1H NMR (CDC
13, 300 MHz) d 7.37-7.28 (m, 25H), 5.30 (dt, J = 8.7, 7.2 Hz, 1H), 5.20-4.97 (m,
8H), 2.91 (m, 1H), 2.56 (m, 1H), 2.39-2.22 (m, 3H), 2.10-1.60 (m, 11H), 1.35-1.
09 (m, 2H), 0.87 (t, J = 7.2 Hz, 3H); 31P NMR (CDCI3, 121 MHz) d -29.90; 13C NMR
O (CDbCI3, 75 MHz) d 173.93, 173.86, 173.78, 173.70, 172.23, 172.12, 140.98, 135.
78, 135.55, 128.59, 128.51, 128.46, 128.25, 128.23, 128.17,0 126.55, 77.19, 77.1
0, 66.82, 66.76, 66.31, 66.23, 40.45, 40.38, 38.67, 38.63, 38.59, 38.56, 32.18,
31.30, 31.09, 30.93, 30.11, 29.66, 28.84, 28.69, 28.64, 28.48, 18.58, 13.680
ocooooao
6b:0RF 0.58 (COODDODDO-0000 1:1); [a]D +12.9° (c 0.35, CHCI3); 1H NMR (CD
Cl13, 300 MHz) d 7.37-7.28 (m, 25H), 5.30 (dt, J = 9.0, 6.6 Hz, 1H), 5.21-4.99 (m
, 8H), 2.99 (m, 1H), 2.55 (m, 1H),0 2.41-2.20 (m, 3H), 2.10-1.62 (m, 11H), 1.40-
1.20 (m, 2H), 0.86 (t, J = 7.2 Hz, 3H); 31P NMR (CDCI3, 121 MHz) d -30.32; 13C N
MR (CDCI3, 75 MHz) d 173.94, 173.90, 173.87, 173.81, 172.25, 172.15, 141.01, 135
.82, 135.58, 135.52, 128.62, 128.57, 128.54, 128.49, 128.32, 128.28, 128.26, 128
.24, 128.22, 128.21, 128,19, 126.58, 77.20, 77.16, 66.82, 66.79, 66.33, 66.25, 4
0.44, 40.37, 38.70, 38.67, 38.43, 38.38, 32.25, 31.90, 31.34, 31.13, 31.00, 30.7
5, 29.70, 28.81, 28.67, 28.53, 28.38, 18.55, 13.710
ocooooao
6c:0ORFO57 (COOUODO-0000 1:1); [a]lD 0° (c 0.42, CHCI3); 1H NMR (CDCI3,
300 MHz) d 7.35-7.20 (m, 25H), 5.29 (dt, J = 9.3, 6.9 Hz, 1H), 5.17-4.94 (m, 8H
), 2.91 (m, 1H), 2.45-2.25 (m, 3H), 2.20-1.20 (m, 14H), 0.84 (t, J = 7.5 Hz, 3H)
; 31P NMR (CDCI3, 121 MHz) d -30.11; 13C NMR (CDCI3, 75 MHz) d 173.84, 173.74, 1
73.70, 173.62, 172.25, 172.10, 140.84, 135.80, 135.60, 135.49, 128.62, 128.53, 1
28.41, 128.32, 128.24, 128.21, 126.68, 77.24, 77.15, 66.87, 66.79, 66.33, 66.25,
40.27, 40.21, 38.86, 38.83, 38.46, 38.41, 31.95, 31.62, 31.30, 31.19, 30.80, 30
-39, 29.70, 28.64, 28.53, 28.48, 28.40, 18.63, 13.730

10

20

30

40

50



(39) JP 5095050 B2 2012.12.12

DoooooQ
6d:0RF 0.55 (00 O0O0DO0-0000 1:1); [a]D -2.8° (c 0.42, CHCI3); 1H NMR (CDC
13, 300 MHz) d 7.41-7.20 (m, 25H), 5.31 (dt, J = 9.3, 6.9 Hz, 1H), 5.23-4.98 (m,
8H), 2.97 (m, 1H), 2.50-2.17 (m, 4H), 2.15-1.82 (m, 6H), 1.80-1.50 (m, 5H), 1.4
5-1.20 (m, 2H), 0.85 (t, J = 7.2 Hz, 3H); 31P NMR (CDCI3, 121 MHz) d -30.57; 13C
NMR (CDCI3, 75 MHz) d 173.77, 173.70, 173.66, 173.59, 172.18, 172.06, 140.81, 1
35.77, 135.50, 135.46, 128.59, 128.53, 128.51, 128.41, 128.30, 128.23, 128.19, 1
26.58, 77.16, 77.05, 66.82, 66.31, 66.24, 40.29, 40.23, 38.79, 38.30, 38.24, 31.
96, 31.44, 31.34, 31.14, 30.81, 30.20,0 28.95, 28.80, 28.69, 28.53, 18.54, 13.69

g
gboooaod
g
UoooOrN-e00000CO0O0000O0O000D0OO
gboooaog
ugbooaod
COO0Bn CO0Bn
COOH COOH
9 . o
Bn0OC '\’ COOBn P
0 HooC i COOH
O o
FN-6a-d
Ga-d
oooooao

00000000000 OF-6a~d0 0000FN-600000000000000000O
DooooooO

oooooo

FN-6a (0 O 94%):0 00 00O ; 1H NMR (D20, 300 MHz) d 2.76 (m, 2H), 2.45 (t, J =
7.5 Hz, 4H), 2.14 (dt, J = 12.9, 9.6 Hz, 2H), 2.00-1.89 (m, 4H), 1.83 (dt, J = 1
4.4, 4.2 Hz, 2H); 31P NMR (D20, 121 MHz) d -37.63; 13C NMR (D20, 75 MHz) d 179.9
5, 178.74, 40.16, 32.55 (d, J1,P = 90.23 Hz), 32.38, 29.67 (d, J3,P = 11.48 Hz)
O

Dooooo

FN-6b (O O 96%): OO OO ; 1H NMR (D20, 300 MHz) d 2.76 (m, 2H), 2.45 (t, J = 7
.8 Hz, 4H), 2.13 (dt, J = 12.6, 10.5 Hz, 2H), 2.04-1.89 (m, 4H), 1.83 (dt, J = 1
5.0, 4.2 Hz, 2H); 31P NMR (D20, 121 MHz) d -36.42; 13C NMR (D20, 75 MHz) d 180.0
7, 178.76, 40.10, 32.67 (d, J1,P = 90.75 Hz), 32.40, 29.57 (d, J3,P = 11.25 Hz)
O

oooooo

FN-6¢c (0 O 99%):0 0 0 OO ; 1H NMR (D20, 300 MHz) d 2.76 (m, 2H), 2.45 (t, J =
7.5 Hz, 4H), 2.09 (dt, J = 12.6, 9.0 Hz, 2H), 2.04-1.88 (m, 4H), 1.79 (dt, J = 1
5.0, 4.2 Hz, 2H); 31P NMR (D20, 121 MHz) d -37.96; 13C NMR (D20, 75 MHz) d 179.8
8, 178.72, 40.13, 32.46 (d, J1,P = 90.75 Hz), 32.36, 29.66 (d, J3,P = 12 Hz)O
oooooo

FN-6d (OO 96%): 00O 0O ; 1H NMR (D20, 300 MHz) d 2.76 (m, 2H), 2.45 (t, J = 7
.5 Hz, 4H), 2.14 (dt, J = 13.2, 9.6 Hz, 2H), 2.00-1.86 (m, 4H), 1.85 (dt, J = 14
.7, 3.6 Hz, 2H); 31P NMR (D20, 121 MHz) d -35.56; 13C NMR (D20, 75 MHz) d 179.88
, 178.72, 40.13, 32.46 (d, J1,P = 90.75 Hz), 32.37, 29.66 (d, J3,P = 12 Hz)O
oooooQ

gd
COOBn COOBn COOBn COOBNn
__, ho, + NO,
#C00Bn COOBn BnOOC COOBn
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0ooooo0
4A000000000000000BI40%0 00000000 MO000O00000000

000000000000000000000000000000000000000-

000O0(8:1003:1)000000000000000000000000000000

0000000 05(200mg, 42%)0 0 6(150mg, 17%)0 00000 IR (00O 0) u 1730 ¢
m-1, 1H NMR (CDCI3, 300 MHz) d 7.40-7.28 (m, 10H), 5.13 (s, 2H), 5.10 (s, 2H), 4
.35 (m, 2H), 2.45-2.15 (m, 4H), 2.08-1.82 (m, 2H); 13C NMR(CDCI3, 75 MHz) d 173.
52, 172.22, 135.67, 135.32, 128.66, 128.57, 128.51, 128.32, 128.28, 73.01, 66.89
, 66.48, 41.40, 31.41, 28.95, 26.94. 6: IR (Film) u 1731 cm-11H NMR (CDCI3, 300

MHz) d 7.39-7.20 (m, 20H), 5.15-5.02 (m, 8H), 4.53 (m, 1H), 2.52-2.22 (m, 6H), 2
.08-1.75 (m, 8H); 13C NMR (CDCI3, 75 MHz) d 173.34, 172.10, 135.70, 135.37, 128.
57, 128.40, 128.29, 128.27, 84.35, 66.87, 66.44, 41.17, 41.06, 35.83, 35.62, 31.
32, 27.55, 27.410

opooooog
oo
€0o0Bn COCBn
NO NO,
COOBnN BnOOC COOBn
7
5
opooooo

00D05(58 mg, 0.15 mmol)J 000000000 (25 mg, 0.15mmol)0 1mLO O CH2CI20
0000000000 0BD40 0000000000000 0O00O00O00O00O000
000000000000000000000000000-0000(G:1)000000
00000O00000000000000000000 (75 mg, 91%)00 00 00 1H NMR
(CDCI3, 300 MHz) d 7.40-7.25 (m, 15H), 5.20-5.03 (m, 6H), 4.64-4.46 (m, 1H), 2.
55-1.80 (m, 11H); 13C NMR (CDCI3, 75 MHz) d 173.63, 172.10, 171.34, 135.67, 135.
49, 128.60, 128.55, 128.41, 128.31, 128.27,85.67, 85.03, 66.86, 66.67, 66.44, 41
.17, 35.41, 35.32, 31.35, 30.07, 29.96, 29.07, 28.36, 27.48, 26.640
0ooooon

oo
COOBn COOBn cooBn COOBn
NO3 - o
BnDOC COOBn BnOOC ) COO0Bn
[
gogoooao

0008(54 mg, 0.076 mmol) O 2mLO0 O CH2CI20 00 0000000001800 000
0010000000CATP 8Om0 000000 O00OO0OO0OO0ON0O0OO0ODO0OOO
DOooO00O0imOO00O00O00O00O00000000000000000000000
0000000000000 0000S8(30 mg, 58%)0 000 0O 1H NMR (CDCI3, 300 MH
z) d 7.40-7.22 (m, 20H), 5.15-5.01 (m, 8H), 3.00-2.79 (m, 4H), 2.50-2.30 (m, 6H)
, 2.00-1.78 (m, 4H); 13C NMR (CDCI3, 75 MHz) d 205.98, 205.73, 174.20, 174.03, 1
72.45, 172.40, 135.78, 135.68, 128.53, 128.51, 128.22, 128.16, 66.58, 66.33, 43.
95, 39.27, 31.62, 31.59, 29.68, 26.66, 26.590

oooooao
ooo
COOBn COOBn
NO; o
BnOOC COOBn BnOOC COOBNn
7 9
oooooao

OoO00(@@Oomg, 0.13mmo)OSmMLOOCH2CI20 0 00 0O0COCOOD30uL0 00000
ooobOOoOooobOcCATPI2ZOmgD OO O OODODOOOODODOOOODODOOOODODOOOO
gzaomOgooooooboobobobooooobobooboboboooooboobobao
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000000000000 9(40 mg, 60%)0 0000014 NMR (CDCI3, 300 MHz) d 7.40-
7.25 (m, 15H), 5.16-5.05 (m, 6H), 3.02-2.90 (m, 2H), 2.80-2.50 (m, 5H), 2.36 (t,
J = 7.2 Hz, 2H), 2.00-1.89 (m, 2H); 13C NMR (CDCI3, 75 MHz) d 206.30, 174.20, 1
72.43, 172.36, 135.76, 135.70, 128.51, 128.49, 128.20, 128.17, 128.15, 66.57, 66
.47, 66.33, 43.92, 39.33, 37.06, 31.62, 27.85, 26.650

oooooao
oood
COOBn COOH
0 o o]
BnOOC COOBN HoOC COOH
’ ! 10
oooooad

9(40 mg, 0.078 mmol) OO DO OO OOOOOO20% Pd(OH)2/C0 0 0 0 00O O DOOE 50
% H20)3omgOD 0 0 OO OOCOOODODOOO0OO0O0O0OO0OO0ODOOOODDOOOODOOOODOO
goobOoooobooocoooooosSmODO0oO0OoobOOoO0oO0oo0obOoOO0OOi1smg OO0
OO0O01(94%) 000 0O0O0O1: 1H NMR (CDCI3, 300 MHz) d 3.03-2.74 (m, 5H), 2.59 (t

> J = 6.0 HZ, 2H), 2-44 (t’ J = 7_2 HZ, ZH)’ 1-96—1.76 (m’ 2H)|:|
OoOooooad
000
COOBN COOBN COOH CooH
0 0
T " Hooc COOH 20

BnOOC o COOBn

Do0o0o00
800000000000 20% Pd(OH)2/C0 00000000 OE 50% H20)10mgd 0 0 O O
0000000000000 0000O000O000O000O00000000000000
0000O00O05SMO0O0000000001omg0 0000002(93%) 000000 .02
- 1H NMR (CDCI3, 300 MHz) d 3.03-2.72 (m, 6H), 2.45 (t, J = 7.5 Hz, 4H), 1.96-1.
75 (m, 4H)O

Do0o0o0ao

ogon
COBn COCEN 30

CO0BN
o}
)J\ i
Bn0oC T N 00BN
H HA
10

“CTs HaN ﬁl COCBn

DO0o0o00
L-000000000000000 (lg, 2mmol)0d 20mLCH2CI20 D 0O O 0O OO0 O (110

mg, 0.37 o000 O0O0O00O0O-780 00000 O0Et3N(.53 mL, 4 mmol) 00O OO
0000000000000000000000000000000EtOAc 100mLO O O
OO0OH20(3 x 30 mL)OOD DO (@O m)JDDOO0OMgS040 00 0000000000000
O0O0O0OCHIMLO0 D0 0000000000000 000O00 10(600 mg, 88%)0 O 40
000O01H NMR (CDCI3, 300 MHz) d 7.40-7.25 (m, 20H), 5.17 (br s, 2H), 5.13 (br

s, 4H), 5.08 (s, 4H), 4.53 (dt, J = 8.1, 4.8 Hz, 2H), 2.41 (m, 4H), 2.19 (m, 2H)

, 1.97 (m, 2H); 13C NMR (CDCI3, 75 MHz) d 172.70, 172.51, 156.53, 135.67, 135.12

, 128.51, 128.46, 128.33, 128.14, 67.18, 66.38, 52.47, 30.17, 27.840
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100000000000 020% Pd(OH)2/cC0 00000000 O£ 50% H20)200mgd O O O
0000000000000 0000000000000000000000000000
000000000001MO00000000000235mg(98%)0 0000 00FNLL O

00000 [a]D -16.4° (c 0.5, H20); 1H NMR (D20, 300 MHz) d 4.26 (br s, 2H), 2.
51 (t, JO = 9.9 Hz, 4H), 2.18 (m, 2H), 1.98 (m, 2H); 13C NMR (D20, 75 MHz) d 178

.59, 177.59, 160.55, 53.91, 31.36, 27.510
ooooDoo
ooo

CO0BN CO0BN 00BN

008N
—‘ T Brooc H)LH ™cooen

“OTetHN™: “COnBn
B e 70008 2 2

1"

oooooao

L-000000000000000 (lg, 2nmol)0 20mLCH2CI20 D OO0 O OO O O O (200
mg, 0.66 mmoNO 0D O0ODODODOO-780 00000 0Et3N(.60 mL, 4 mmol) 0O OO

0000000-78000000000000000000EtoAc 100mLO O O O O H20(30
mL)O IN HCI(3omL)O O OO0 (30 m))0 00000000000 MgS040 00000000
0000000000000 00000000000E0Ac(2:1) 00000000000
000000000000 D000(30mg) 0000000000000 (230 my, 0.65 mmo
D OCHXIsMO0 000000 0L-000000000000000000000000

000000000000 0000000000000001100000 (440 mg, 00O

0000000 99%)0 1H NMR (CDCI3, 300 MHz) d 7.35-7.25 (m, 20H), 5.51 (d, J = 7
.8 Hz, 2H), 5.11 (s, 4H), 5.06 (s, 4H), 4.52 (dt, J = 7.8, 5.4 Hz, 2H), 2.41 (m,
4H), 2.19 (m, 2H), 1.98 (m, 2H); 13C NMR (CDCI3, 75 MHz) d 172.79, 172.68, 156.
78, 135.75, 135.21, 128.57, 128.53, 128.38, 128.23, 128.19, 67.22, 66.42, 52.53,

30.25, 27.880

oooooao
ooao
COCH COOH
CODEN COODBN
o o}
; J\ . HOOC 2 NJ\N 2 “COOH
BnOOC™ 2 N N2 COOEN HOH "R
H H H
FN16
"
ogooooad

1100FN160 00 0000000000000 000000000000O0FNLI6: 1H NMR
(D20, 300 MHz) d 4.24 (m, 2H), 2.45 (t, JO = 7.2 Hz, 4H), 2.15 (m, 2H), 1.95 (m
, 2H); 13C NMR (D20, 75 MHz) d 178.48, 177.40, 160.34, 53.80, 31.34, 27.620
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p-O00OO0O00oo0ooOoOO0oO0oooboboboOoob1200000b00ODO0O0O0oO0DOO0DOooobooDobooOoOon
gooooood

oooooao
goo
COH COOH
COOBnR COCBN

- J\ HOOC™ £ NJ\N COOH
BnOOC™ 2 N N COCBN HoH H H

H H H H

12 FN13

gboooog

1200130 0000000000000 00OD0OD0O00000000DCOCADOEFRNI3: [a]lD +
17.1° (c 0.84, H20); 1H NMR (D20, 300 MHz) O O 13C NMR (D20, 75 MHz) O FN110O
goooooaod

ooooDoo

ooo

COoMe COOMe COOMe

o}
J\ H
WMeQCC N N T Co0M
CHAN |::1 COOMe F H H F F

FN15

oooooo
L-000000000000 (2.1g, 10mmoD)O 40omlCH2CI20 OO0 OO COODCOOO (@ g,
3.3mmoN0 00000000 ON0-780000000000EE3NE mL, 20 mmol) 0 OO
000O00O00D0-78000.5000000000000000EtoAc 100mL0 O O O O H20
(30mL)0 IN HCI(30ML)O O 0 0 (30mL)D 00000000 O0OMgS040 000000000
0000000000000 O00O0000EOAC(2:1)0 00000000000 0nODnD
0000000000000 0(870mg)D 00000000000 CO0 (870 my, 4.3 mmol)
OCH2CI2IOMLO0 0000000 L-0000000000 (752 mg, 4.3 mmol) 0000 O
0000000000000 00000000000000000000000FNI5(L.5
0g, 00000000092% )J00000 1H NMR (CDCI3, 300 MHz) d 5.47 (d, J =
7.8 Hz, 2H), 4.50 (dt, J = 8.1, 5.1 Hz, 2H), 3.75 (s, 6H), 3.67 (s, 6H), 2.42 (m
, 4H), 2.17 (m, 2H), 1.96 (m, 2H); 13C NMR (CDCI3, 75 MHz) d 173.47, 173.36, 156
.71, 52.45,0 52.40, 51.79, 30.03, 27.920

oooooao
0o0oo
COOMe COOMe COOMe
HA H CO0Me MeloC H H H COOMe
FN18
oooooao

L-0000000000 (575 mg, 3.28mmol)0 15mLCH2CI20 0O OO O 0 O O (187 mg, 1
64mmo)0 000000 O00O0O0-780000000000Et3N (0.43 mL, 3.28 mmol)O
00000000 00-78000000000000150000000000000000
00 O EtOAc 100mLO O O O O H20¢30 mL)O IN HCI( 30 mL)D 00O OO (30 mL)O O OO
0000000O0OMSO40 00 00D0O0O0D0O0O0O0OO0OO0OOOOOOOOOOOOoOn
ODEtOACD 00D O00DO00DO00DO0C0DO0DOFNIS (410 mg, 64%)0 00000 1H N
MR (CDCI3, 300 MHz) d 5.08 (d, J = 7.8 Hz, 2H), 4.50 (m, 2H), 3.78 (s, 6H), 3.68

(s, 6H), 2.46 (m, 4H), 2.25 (m, 2H), 2.12 (m, 2H); 13C NMR (CDCI3, 75 MHz) d 18
2.89, 173.47, 172.89, 56.19,0 52.57, 51.82, 29.87, 27.400
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