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gbooooooobooboobobobooooboobobobooboooooboobobao
oooboooooooboocooooboooooboooooobooooao

goobooon
ogoooao
O, Q

KOH, EtOH, &H

i .
RK)L/RZ + Eik THF
Fld THF, MeOH, EtsN

8a: R'=Ph, RZ= Ph;
8b. R' = Ph, R?= COOMe;
8o R' = COOMe, R? = COOMe;

. T4y-BCN
DCM, 1t
COT

2a: RY= Ph, RZ= Ph;
2b: ' = Ph, RZ = COOMe,;
2¢: Rt = COOMe, R? = COOMe;

3ta: R’ =Fh R? = Ph;
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O

ood
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ood
oooao

O Ooo0oooao
O0Ooo0oooao

O O0OoOgoao

O Ooooao
O 0Ooo0oooao
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34b: R' = Ph, RZ = COCMe;
3tc: R = COOMe, R? = COOMe,

gbooboobooboboboooboobooboboboobooooboonn
ooooobOoooooobooocoooboboooobooooboobooooao
oooobooooboooboooobobooooboooooobooooao
gbooboobooboboboobooboobobobobooobonn
0000000000000 000000O00OO0MONVRO (4000 MHz

,O0CDCI3):0%6 08.090 (d,0 J0O0 =0 7.20 Hz,O 2H),0 7.890 (d,0 JO =0 8.00 Hz,O 2H),
0 7.860 (d,0 J0 =0 7.60 Hz,O 4H),0 7.610 (t,0 JO =0 7.60 Hz,O 2H),0 7.550 (t£,0 J

0 =0 7.60 Hz,O 4H),0 7.430 (t,0 J0 =0 7.20 Hz,O 2H).
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O
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0000000000000 00000000000000OoN0NooNoonoan
0000000000000000000000000000, 000000
000000000000 0000000000000000000000an
0000000000000 000D000DO00DO0DOoONOoDOooNoooonoan
0000000 THO NMRO (4000 MHz,O CDCI;)0 & 0 8.790 (d,0 JO0 =0 7.20 H
1H),0 8.150 -0 8.030 (m,0 2H),0 7.950 (d,0 JO =0 8.00 Hz,O 1H),0 7.840 (d,O

JO =0 7.20 Hz,O 2H),0 7.800 (d,0 JO0 =0 7.60 Hz,O 1H),0 7.640 (t,0 JO =0 8.00 Hz,
O 1H),0 7.550 (t,0 JO =0 8.00 Hz,O 2H),0 7.470 (t,0 30 =0 7.60 Hz,O 1H),0 4.030

(s,0 3H).
oooo0oO0ooo
DoooooQ

ugbdoodooooobouobobobooboboooboboboboobooobouobobobaa
0000000000000 HO NMRO (4000 MHz,00 CDCl5):0 & O 8.680 (d,0 JO =00 6.8
0 Hz,O 2H),0 8.100 (d,0 JO =0 8.00 Hz,O 2H),0 7.800 (t,0 JO =0 7.2Hz,0 1H),0 4.0

10 (s,O 6H).
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000000
0000000000000 0000000000000000000000000000
0000000000000 O00 'O NVRD (4000 MHz,O CDCIZ)0 & O 7.71-7.540 (m,0 1
OH),0 7.47-7.450 (m,0 2H),0 7.25(t,0 J=0 8.0Hz,O 2H),0 3.760 (d,0 JO =0 6.4Hz, O
2H),0 2.81-2.660 (m,0 4H),0 2.19-2.060 (br,0 2H),0 1.81-1.520 (br,0 2H),0 1.27-0
.890 (m,O 3H).

000000000

Do0o0o00

0000000000000 0000000000000000000000000000
0000000000000 00HI NMRO (4000 MHz,O CDCl5):0 & O 7.810 (d,0 JO
0 8.00 Hz,O 1H),0 7.760 (d,0 JO =0 6.80 Hz,O 1H),0 7.710 (d,0 JO =0 8.00 Hz,O 1H
).0 7.65-7.530 (m,0 5H),0 7.43-7.330 (m,0 2H),0 7.260 (t,0 JO =0 8.40 Hz,O 1H),
0 6.300 (d,0 JO =0 6.20 Hz,O 1H),0 4.150 (s,d 3H),0 3.740 (br,d 2H),0 3.21-2.81
0 (m,0 3H),0 2.51-2.200 (m,0 1H),0 1.90-1.54(0 m,0 3H),0 1.010 -0 0.790 (m, O 4H)
.0 *3CcO NMRO (1010 MHz,O CDClZ):0 & O 171.0,0 136.2,0 136.0,0 134.7,0 132.8,0 13
2.7,0129.7,0 129.7,0 129.1,0 129.0,0 127.7,0 127.7,0 127.7,0 127.0,0 126.4,0 12
2.8,0121.4,0 60.4,0 59.7,0 52.3,0 34.5,0 29.7,0 28.8,0 27.9,0 13.9.
000000000

Do0o0o0Q
0
O

000000000000 000000000000000000000000000
0000000000000 0 Y0 NMRD (4000 MHz,O CDClZ):0 8 O 7.870 (d,0 J0 =
0 8.00 Hz,O 2H),0 7.740 (d,0 J0 =0 7.20 Hz,O 2H),0 7.620 (t,0 J0 =0 7.60 Hz,O 2H
).04.120 (s,0 6H),0 3.740 (s,0 2H),0 3.020 (br,d 2H),0 2.950 -0 2.800 (m,0 2H),
0 2.340 (br,0 2H),0 1.410 (s,0 2H),0 1.21-1.030 (m,0 1H),0 0.90-0.600 (m,O 2H).
0 13CO NMRO (1010 MHz,O CDCl5):0 & O 170.2,0 134.1,0 133.8,0 132.6,0 130.1,0 129
.9,0127.9,0 127.4,0 121.8,0 59.5,00 52.3,0 29.7,0 22.2,0 16.0,0 14.2.
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0 o ©
o CH,Cly, EUS Ph Q
o . >L .
e y en d
0 4 3
22 23 24 10
o) o)
. [ )
H
AL
” A
Ph
25
. N .
em Nz
FILIL. BH R R 1)THF, MeQOH, Et;N
Z)ACQO, H2304
26 20
26a:R"=Me,RZ=H,n=1;
26b; R'= 4 -Pr R2=H n=2;
26c:R'= A -Pr, RZ=Me, n=2:
26d: R'= {*/-Pr, R = TBDPS, n =1
o} 0
Ph
N
TS
R R?  DMSO, PBS(7.4), 37 °C
> .
-COT
10a: R'=Me, R2=H,n=1; 44a:R'= Me, RZ=H,n=1;
10b: R'= 4 -Pr, R2=H,n=2: 44b:R'= A/-Pr,R2=H,n=2;
10c:R'= 4V -Pr,R?=Me, n=2; 44c:R'= AY-Pr,RZ=Me, n=2
10d: R'= A%/ -Pr, R2=TBDPS, n=1 44d: R'= 4/-Pr, R? = TBDPS, n=1
OO0ooooOoooan 40
gooooao
goooooooooooooooooooooooboooooooooooooooOon
uooob,o0dyb0b00CO000O0O00O0O0obOOoO0oO0oo0oboOoo00ooooboOoboooobood
go0oooooooobootootooooooooooooooooooooooOf0dnOaonOan
oooboooooobooooobooooooobooooboooooboogo,,b0oOg O
O00oo0oo0oooooooooooo o o000 o ooooooooooooooooOanoano
Oo0oooooooobooootoooboooooooooooooooooooOof0OnOanan
OO00O00O000 ™0 NMRO (4000 MHz,O CDC13)0 & O 15.350 (s,0 1H),0 7.440 -0 7.29
O (m,0 5H),0 4.450 (s,0 2H),0 1.740 (s,0 6H).
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0DO0O00oo
0000000000000 O00O0O00O0O00O0O000O00000000000000
0000000000000 O00O0O00O0O000O000O00000000000000
0000000000000 O000O00O0O00O0O00O0DO00O0ONOoONOoooooooon
0000000000000 O00O0O0O0O0OO0O0O0O00O0O0O0O0DO0O0O0ONOoOooooon

HO NMRO (4000 MHz,O CDCI3):0 & O 7.280 -0 7.190 (m,O 5H),0 3.92(s,0 2H),0 3.67
0 (s,0 2H),0 3.340 (s,0 2H),0 3.190 (s,0 3H),0 2.250 (s,0 1H).

000000000

Do0o0o0Q

0000000000000 0000000000O000O000NON0ONONooNOooooon
0000000 *HI NMRO (4000 MHz,O CDClg):0 & O 7.40-7.270 (m,0 5H),0 3.860 (s,
0 2H),0 3.75-3.640 (m,0 1H),0 3.590 (s,d 2H),0 3.450 (t,0 JO =0 6.8Hz,0 2H),0 2.

51-2.450 (m,0 2H),0 2.020 (t,0 JO =0 6.4Hz,0 1H),0 1.120 (d,0 JO =0 7.6Hz,0 6H).
000000000

DO0o00o00

0000000000000 0000000000000000000000000000
0000000000000 0 Y0 NMRD (4000 MHz,O CDCIZ)0 & O 15.090 (s,0 0.23H),
0 14.970 (s,0 0.29H),0 7.380 -0 7.290 (m,O0 3H),0 7.26-7.250 (m,d 2H),0 5.120 (s,
0 0.29H),0 5.020 (s,0 0.34H),0 4.74-4.720 (m,0 0.29H),0 4.590 -0 4.500 (m,d 0.25

H),O 390-3.870 (m,0 1H),0 3.75-3.700 (m,d 0.49H),0 3.610 -0 3.500 (m,0 2H),0 3.3

8-3.200 (m,0 2H),0 2.480 -0 2.230 (m,0 2H),0 1.850 -0 1.720 (m,0 2.5H),0 1.590 (

s,0 0.5H),0 1.190 (d,0 JO =0 6.80 Hz,O 2H),0 1.150 (d,0 JO =0 6.80 Hz,O 2H),0 1.

110 (d,0 J0 =0 6.80 Hz,O 2H).

000000000

Do0o0o00

0000000000000 0000000000000000000000000000
0 THO NMRO (4000 MHz,O CDCl5)0 & O 14.660 (s,0 0.3H),0 7.76-7.73(m,0 4H),0 7.47
0 -0 7.290 (m,0 9H),0 7.26-7.240 (m,0 2H),0 5.130 (s,0 0.4H),0 4.450 (s,0 1.250

H),O 4.100 (s,O0 0.5H),0 3.880 (s,0 1.45H),0 3.690 (s,0 0.5H),0 3.59(s, 0 0.9H),0

O Ooooo

=

3.55(s,0 0.6H),0 3.140 -0 3.000 (m,0 3H),0 1.10-1.090 (m, O 9H).
DOooO00oO0ooo

0ooooo

0000000000000 000000000000000000000000000
00000000000 000000000000000000, 0000000000
0000000000000 O00O00O00O000000000000000000000
0000000000000 O0000000000000000000000000000
0000000000000 000000000000000000000000000¢0
0000000000000 O000000000000000000000000000
0000000000000 O0000000000000000000%HI NMRO (4000 M
Hz,0 CDCl):0 & 0 8.070 (d,0 JO =0 7.20 Hz,O 1H),0 8.040 (d,0 JO =0 7.20 Hz,O 1H

),0 7.980 (d,0 JO =0 8.00 Hz,O 1H),0 7.910 (d,0 JO =0 8.00 Hz,O 1H),0 7.820 (d,

0 J0 =0 7.60 Hz,O 2H),0 7.710 (t,0 J0 =0 7.60 Hz,O 1H),0 7.620 (t,0 JO0 =0 7.70 H
z,0 1H),0 7.540 (t,0 JO =0 7.60 Hz,O 2H),0 7.450 (t,0 JO =0 7.40 Hz,O 1H),0 4.46
0 (s,01.30 H),0 4.270 (s,0 0.7H),0 3.260 (s,0 1H),0 3.220 (s,0 2H),0 2.340 (s,

0 0.62H),0 2.310 (s,0 0.33H).

ooooooooaon

0Dooooaon

0000000000000 000000000000000000000000000

00000000000 00000000000O00HINVMRO (4000 MHz,O CDClg):0 &

0 8.040 (d,0 JO =0 7.20 Hz,O 1.24H),0 7.960 -7.940 (m,0 2H),0 7.900 (d,0 JO =0 8
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.00 Hz,O 1.27H),0 7.810 (d,0 JO =0 7.6Hz,0 2.49H),0 7.710 (t,0 JO =0 7.60 Hz,O 1
.27H),0 7.620 (t,0 JO =0 7.6Hz,0 1.29H),0 7.540 (t,0 JO =0 7.60 Hz,O 2.34H),0 7.
440 (t,0 J0 =0 7.40 Hz,O 1.22H),0 4.730 (s,0 0.3H),0 4.230 -0 4.060 (m,0 1H),0 3
690 -0 3.540 (m,0 2.63H),0 2.830 -0 2.690 (m,0 2H),0 2.480 (m,0 0.64H),0 2.100
(s.0 1H),0 1.870 (s,0 0.36H),0 1.440 (d,0 JO =0 6.40 Hz,O 1.49H),0 1.270 (d,0 J

=0 6.40 Hz,O 6H).

00000000

0Doooao

0000000000000 O00O0O00O0O00O0O000O000O000O00Onoooon
0000000000000 00000000HI NMRO (4000 MHz,O CDCl,)0 & O 8.04

0 (d,0 J0 =0 7.6Hz,0 2H),0 8.000 (d,0 JO =0 7.10 Hz,O 1H),0 7.930 -0 7.800 (m,O
9H),0 7.760 -0 7.710 (m,0 0.5H),0 7.670 (s,0 1.67H),0 7.650 -0 7.580 (m, O 1.62H)
,0 7.550 (t,0 J0 =0 7.60 Hz,O 3H),0 7.500 -0 7.440 (m,0 3H),0 7.410 (s,0 6H),0 7
.360 -0 7.310 (m,0 1.5H),0 7.270 -0 7.220 (m,0 2H),0 7.190 -0 7.150 (m,0 0.8H),

0 4.660 (s,0 2H),0 4.460 (s,0 1H),0 3.350 (s,0 1.5H),0 3.300 (s,O0 3H),O0 1.150 (s
,0 6H),0 1.020 (s,0 3H).

0D000o0o0o0Q0

Do0o0o00

0000000000000 0000000000000000000000000000
000O0000000000000000O00 *HONVRD (4000 MHz,O CDCIZ)0 & O 9.55

0 (d,0 JO0 =0 8.00 Hz,O 1H),0 7.900 (d,0 JO =0 8.00 Hz,O 1H),0 7.730 (m,0 2H),0 7
.470 (d,0 JO =0 8.00 Hz,O 4H),0 7.330 (m,0 3H),0 7.240 (t,0 JO =0 8.00 Hz,O 4H),
0 7.190 -0 7.150 (m,0 5H),0 5.670 (d,0 JO =0 8.00 Hz,O 1H),0 3.870 (s,0 2H),0 3.
010 (s,0 3H),0 1.110 (s,0 9H).

O
O
O
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000000 D0O0DOoD0Oon
0oooooo

0000000000000 DO0O0DO0OD0DO0DO0ODO0OO0DO0ODO0ODO0OO0DOoODoDOoODOoOD
0000000000000 DO0OD0O0D0D0ODO0OD0O0OO0DO0ODO0ODO0OO0DOD0OODOOD
0000000000000, 00, 00000000000000O000O00OO0OO0O0O0
o"ooooo0of®f00o0000000000000000000000000000
O O *HO NMRO (40000 MHz,O CDCl3)0 & O 9.420 (d,0 JO =0 7.20 Hz,O 1H),0 7.930 (d,
0 JO =0 8.00 Hz,O 1H),0 7.830 (d,0 JO =0 8.00 Hz,O 1H),0 7.770 (t,0 JO =0 8.0,0

1H),0 7.640 -0 7.540 (m,0 5H),0 7.41(t,0 JO =0 8.0,0 1H),0 7.280 (s,0 1H),0 7.16
0 (d,0J0 =0 7.20 Hz,O 1H),0 4.540 (s,0 2H),0 3.310 (s,0 3H) .0 13cO NMRO (1010 M
Hz,O CDCl;)0 & 0 169.04,0 141.33,0 140.59,0 140.40,0 137.09,0 136.73,0 135.85,0
134.67,0 132.60,0 129.59,0 128.93,0 128.70,0 128.57,0 128.38,0 128.15,0 127.86,
127.63,0 127.28,0 127.12,0 123.32,0 122.72,0 52.97,029.48.0 0 000000 O
o ooooon

Oo0o0D0O0oooooon

|

000000000000 0000000000000o00o00oooooaDn
00000000000 0000000000D0000Do0O0o0oooooooan
00000000, 00, 000000000000000000O00O0O00OAO
00000 0000000000000000000000000000YHINVRO (
4000 MHz,0 €DCl3):0 & 0 9.270 (d,0 JO =0 7.20 Hz,O 1H),0 7-880 (d,0 JO =0 8.00 H
z,0 1H),0 7.790 (d,0 JO =0 8.00 Hz,O 1H),0 7.710 (t,0 JO =0 7.60 Hz,O 1H),0 7.61
-7.530 (m,0 5H),0 7.320 (t,0 J0 =0 8.00 Hz,O 1H),0 7.080 (s,0 1H),0 7.040 (d,0 J
0 =0 7.20 Hz,O 1H),0 5.370 -0 5.180 (m, 0 1H),0 3.53(t,0 JO =0 6.00 Hz,O 2H),O 3.
050 (t,0 JO =0 6.00 Hz,O 2H),0 1.320 (d,0 JO =0 6.80 Hz,O 6H).
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ooooao

oooooOoooooboooobobocoobobooooobooooan
oooooOooooboooobobocooobooooobooooao
cooobooooooooo,b0b0,000000000O0O0O0DORO
0" 0000000000000 00D0000000D0O000O0O
CDCI3)0 6 0 9.120 (d,0 JO =0 8.00 Hz,O 1H),0 7.830 (d,0 JO =0
-730 (d,0 30 =0 8.40 Hz,O 1H),0 7.680 (t,0 JO =0 8.00 Hz,O 1H),

N 0O O0Oo0oo0oogaoo

ooooooogd
oooobooog
ooooooogd
NMRO (4000 MHz,
8.40 Hz,O 1H),O
0 7.630 -0 7.54

O (m,0 3H),O0 7.360 (d,0 JO =0 8.00 Hz,O 2H),0 7.240 (t,0 JO =0 8.00 Hz,O 1H),0 6
.320 (d,0 JO0 =0 8.00 Hz,O 1H),O0 5.29-5.260 (m,0 1H),0 3.570 -0 3.460 (m,0 2H),0

gbooooooogan

u
oooooOooooboooobooooobooOoooooDbo
gboooobobobobooooobobobobooonn
gbooouoboo,obyb00ooooboobobobooonb

ooobOooooooooooboooobooooooboobooo

N I B B R
OoOoood

u
O
g
u

Oo0OO0oooQgw
O Ooooo

O

.050 -0 2.940 (m,0 2H),0 2.120 (s,0 3H),0 1.330 (d,0 JO =0 6.80 Hz,O 6H).

0oooooooo
Oo00oooooo
oooooogo
0 O O THO NMRO (

4000 MHz,0 CDCl5)0 & O 9.550 (d,0 JO =0 8.00 Hz,O 1H),0 7.900 (d,0 JO =0 8.00 Hz
,0 1H),0 7.730 (m,O0 2H),0 7.470 (d,0 JO =0 8.00 Hz,O 4H),0 7.330 (m,0 3H),0 7.24

0 (t,0 JO0 =0 8.00 Hz,O 4H),0 7.190 -0 7.150 (m,0 5H),0 5.670 (d,

0 1H),0 3.870 (s,0 2H),0 3.010 (s,0 3H),0 1.110 (s,0 9H).
Doooooo

00000000000 O0O0O0O0O00n

oooooo

0000000000000 O000000000000000
Dooooooo

0ooooo

0000000000000 O00O00O000000000000000
0000000000000 O00O00000000000000000
0000000000000 D0000000000000000000
00000000000 0000000,00,0000000000
0000000000000 00O00O000000000000000

RO (4000 MHz,O CDCl5):0 & O 7.360 (s,0 1H),0 7.230 (t,0 JO =0 7.
120 (d,0 J0 =0 8.00 Hz,O 1H),0 6.970 (d,0 JO =0 8.00 Hz,O 1H),0

gboooooan

0 JO =0 8.00 Hz,

OooooooDn
oooooooo
D00, 0000
oooooooao
00000 THO NM
60 Hz,O 1H),0 7.
6.910 (td,0 JO =

0 7.6,0 1.00 Hz,O 1H),0 3.780 (s,0 3H),0 3.710 (s, O 2H).

Dooooooo

Do0o0o0Q

000, 0000000000000000000000000000,00,00000
0000000000000 000000000000000000000000000
0000000000000 0000O000000000000000000000000
0000000000000 000000000000000000000000000
0000000000 *HI NMRO (4000 MHz,0 CDClg):0 & O 7.280 (t,0 JO =0 7.60 Hz,

0 1H),0 7.230 (d,0 JO0 =0 7.60 Hz,O 1H),0 7.04-6.970 (m,0 2H),0 4.730 (d,0 JO =0
2.40 Hz,O 2H),0 3.720 (s,0 3H),0 3.690 (s,0 2H),0 2.510 (t,0 JO =0 2.40 Hz,O 1H)
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OMAPR, EDC

1. EtsN, THF/MeOH
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NMRO (4000 MHz,O CDCl3):0 & O 7.300 (t,0 JO
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8.00 Hz,O
,02.510 (t,0 JO0 =0 4.00 Hz,O 1H).

1H)

DoooOooo
000000

Doooooo
Doooooo
Doooooo
Doooooo
Doooooo
0ooooooo
0oooooo
Doooooo
-0 7.060 (m,O
0 2H),0 1.450
0oooooo
DO0o0o0a0

0oooooo
Doooooo
Doooooo
DoooOooo
-0 7.220 (m,O

0 2H),0 3.770
20 (t,0J0 =0
0oooooo
Do0o0o00

Doooooo
000000000000 YHI NMRO (4000 MHz,O CDCl5):0 & O 8.110 (d,0 JO =0 8.00
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