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2-000-6-(1,2-0 000000000 )Y-5,6,7,8-000000-1H-0000 0 -4-0O
Oooo0oDDo.1gdo.32mmolOD DO DO O0O3mMIDOO0O0OOOOOODODDOGOAOO300uLO
2mmol0 0 0000CO0OOCOODO0ODO01200000000000000O00000DOGO
ORP-HPLCO OO ODDODOOOOO0O0O0.096gO 820 O O0O0D0OO0O0O0O0O00OADO
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'H NMR (CD;0D) & 5.15
(dd, J = 2.4 Hz, J = 10 Hz, 1H), 4.95-4.90 (m, 1H), 3.36 (d, J = 13.6 Hz, 1H), 3.22 (dd, J = 4.4 Hz, J =
13.2 Hz, 1H), 2.16 (s, 3H), 2.09 (s, 3H), 1.85 (s, 3H), 1.26 (d, J = 6.4 Hz, 3H). MS: ESI (positive): 368
(M+H).

ooooaon

ocoosywwoooooob1-2-0o0bo0-4-000-5-000D00DO0 -3,4,5,6,7,8-0000
Oo-0o0oooDo-e-00)2-00000D00DO0DO-0DOO0DO0O0DOOOO
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ocﬁ/lo)K/
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HNT
HN)\\N N ©
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0oooooooo22wWooooooooooooo2-000-6-1L,2-000000 -
0ad)-5,6,7,8-000000-1H-00000-4-00000000.29g0 0.64mmolO O
gooOoO0oo0oo0o.83midO6.4mmol0 000 0000OCOOemIOO00OOODODOOOOODO
0o.20g0 75%0 O D 0D OO QOdooOooad
Ooao
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'H NMR (DMSO-ds) 5 10.11 (s, 1H), 6.99 (d, J = 5.0 Hz, 1H), 6.23 (s, 2H), 4.96 (dd, J = 2.5 Hz, J = 10.1
Hz, 1H), 4.84-4.78 (m, 1H), 4.70 (dd, J = 4.1 Hz, J = 10.1 Hz, 1H), 3.15 (dd, J = 5.3 Hz, J = 13 Hz, 1H),
3.03 (dd, J = 4.5 Hz, J = 13 Hz, 1H), 2.67-2.57 (m, 1H), 2.40-2.35 (m, 2H), 2.27-2.20 (m, 1H), 2.15-2.03
(m, 2H), 1.17 (d, J = 6.6 Hz, 3H), 1.05 (t, J = 7.5 Hz, 3H), 0.92 (dt, J = 1.8 Hz, J = 7.5 Hz, 6H). MS: ESI
(positive): 410 (M+H).
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oooo0)-5,6,7,8-000000-1H-000C0D00-4-0000000O0.290 0.64mmol O
ocoOoocOoOg1.o5miD6.4mmol0 D0 0CDOemMIDO0O0O0D0OOCDOOCDOODOODOO.2190 7

wooooboOoooooao
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'H NMR (CD50D) 8 5.18 (dd, J = 2.4 Hz, J = 10 Hz, 1H), 4.98-4.93 (m, 1H), 4.89-4.87 (m, 1H), 3.34 (s,
1H), 3.19.(dd, J = 4.4 Hz, J = 13.2 Hz, 1H), 2.62-2.54 (m, 1H), 2.45-2.39 (m, 1H), 2.36 (t, J = 7.2 Hz, 2H),
210 (t, J =7.5 Hz, 2H), 1.70-1.47 (m, 6H), 1.27 (d, J = 6.6 Hz, 3H), 0.98 (t, J = 7.4 Hz, 3H), 0.90-0.85 (m,
BH). MS: ESI (positive): 452 (M+H).
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8-000000-1H-00000-4-000000 (BH4O 590 15.9 mmol)D DD OO0 D00 O -
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15.9mmol0 O 00 -tert-0 0000000 O05.29023.8mmol0 0000000000 4-(
000000000000 00O00000O000O0O000O0D00D0D0D120000000
000000000000 0000000000200000000000000000
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0Doo0Oooo

b) 6-(1,2-0 0 0000-0000)2-(0000000-000000030)-4-000 -4,6,
7,8-0 00 000-1H-00000-5-00000tert-0000000
DO0aO00O0O07mMODMFO 0 00OCOONN-00000COOODOOODODOOOOOO
O013mL0 76.2mmol0 0 00000000 O0ODDO0OODO0OOCOOODODOOOODOOOON(@
DO0s500)I0000C0O000C0O00D0D0OO0DND0OO0ONONOOONONDOODONDOOONOOaGO
0000 DCMIO0-20%0 0 00O O0O0O0COO0O0O0OC0CO0O0DO00O0O00S5.7g045%0 00000
0oo00O

10

20

30

40



(46) JP 2010-515747 A 2010.5.13

goooano

"H NMR (CD50D) & 8.53 (s, 1H), 4.12 (dd, J = 4.2 Hz, J = 10.5 Hz, 1H),
3.90 (m, 1H), 3.77 (d, J = 12.6 Hz, 1H), 3.42 (d, J = 10.5 Hz, 1H), 3.26-3.18 (m, 1H), 3.15 (s, 3H) 3.07 (s,
3H), 1.46 (s, 9H), 1.20 (d, J = 6.3 Hz, 3H). MS: ESI (positive): 397 (M+H).
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c) 6-[2-(2-tert-0 0000 O0O00DO
00O00]1-2-(0000000-000
00O00-5-00000 tert-0 0 00O
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ooooobObOoOooooooooobooboao OO0O0oo000DbDO0O0@oomLHODODDOODOD)
ooo0o0@.49, 11mmoH)0 000 00CODDODOODOOOOODODDDOOOOOO?LI20
cooocoooOoooDOooooboOoooD2omiCd0O0O0DOO0OODOOCDODODODOODODOO
cooooooOooobDOooooboobDoobOoobobooo0 (oooboOo o-6% beMO O O
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'H NMR (DMSO-dg) &
10.61 (s, 1H), 8.38 (s, 1H), 7.04 (d, J = 8.7 Hz, 1H), 6.78 (d, J = 4.5 Hz, 1H), 5.03 (d, J =3.6 Hz, 1H), 4.77
(d, J =5.7 Hz, 1H), 4.04-3.92 (m, 1H), 3.82-3.72 (m, 1H), 3.66-3.54 (m, 1H), 3.09 (s, 3H), 2.96 (s, 3H),
2.06-1.80 (m, 1H), 1.37 (s, 18 H), 1.20 (d, J = 6.6 Hz, 3H), 0.92-0.82 (m, 1H), 0.77 (d, J = 6.6 Hz, 6H).
MS: ESI (positive): 596 (M+H}.
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ooobooDb1.75g0 63%0 091000 00000O0OO

goooano

'H NMR (CD30D) 5 5.10-4.98 (m, 1H), 4.20-4.10 (m, 1H),
4.02-3.90 (m, 1H), 3.72 (d, J = 12.3 Hz, 1H), 3.59 (d, J = 9.6 Hz, 1H), 3.20 (dd, J = 4.5 Hz, J = 12.9 Hz,
1H), 2.16-1.96 (m, 1H), 1.46 (s, 9H), 1.42 (s, 9H), 1.30 (d, J = 6.6 Hz, 3H), 0.88 (d, J = 6.6 Hz, 3H), 0.84
(d, J =6.9 Hz, 3H). MS: ESI (positive): 541 (M+H).
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'H NMR (CD;0OD) &

511 (t,J=6.6Hz, 1H),4.22(dd, J =24 Hz, J=6.9Hz 1H),4.02(d, J =4.5Hz, 1H),3.73(d, J =114
Hz, 1H), 3.66 (s, 2H), 3.61-3.57 (m, 2H), 2.4-2.3(m, 1H), 1.43 (d, J = 6.3 Hz, 3H), 1.12-1.05(dd, J=7.0
Hz, J = 12 Hz, 6H). MS: ESI (positive): 341 (M+H).
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"H NMR (DMSO-dg) 5 9.83 (s, 1H), 7.04 (d, J = 8.7 Hz,

1H), 6.68 (d, J = 4.8 Hz, 1H), 5.99 (s, 2H), 5.05 (bs, 1H), 4.74 (d, J=6.0 Hz, 1H), 4.04-3.90 (m, 1H), 3.88-
3.78 (m, 1H), 3.56 (dd, J=4.8 Hz and J=12.3 Hz, 1H), 3.48-3.30 (m, 1H), 3.00 (dd, J=4.2 Hz and J=12.3
Hz, 1H), 1.78-1.60 (m, 1 H), 1.37 (s, 18H), 1.18 (d, J=6.3 Hz, 3H), 1.16-1.00 (m, 2H) 0.77 (d, J=5.4 Hz,
3H), 0.75 (d, J=5.1 Hz, 3H). MS: ESI (positive): 555 (M+H).
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OCOOb)Y DOOOOO0.1g0 o0 18mmolO O O 2miODCMO O OO0 OO OO OO 2mIO 27mmold
ocooocoooooobOOoooOoobooooooODUoooboOoboooooooDOooDOoDoaoO2om
ooocoobobobooooooooobbbooooooooobbobobooooooooboao
gooboooooboboooobooobobooobb0O0oogbo.10g 100%0 O

Oo000a0o
'H NMR
(CDsOD) 8 5.11 (t, J = 6.6 Hz, 1H), 4.09-4.07 (m, 1H), 4.05 (d, J = 3.8 Hz, 1H), 3.60-3.54 (m, 2H), 3.43-
3.38 (m, 1H), 2.07-2.00 (m, 1H), 1.51-1.44 (m, 1H), 1.42 (d, J = 6.3 Hz, 3H), 1.37-1.29.(m, 1H), 1.06 (d, J
= 7.0 Hz, 3H), 0.96 (t, J = 7.4 Hz, 3H). MS: ESI (positive): 355 (M+H).
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ocobooooosobod0obo0oooooboooooooobOoooobOooDbDOooo
I I A 1 A I S I I I N
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goobooooobobooooobooooboboooooboooooobooogaao
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'"H NMR (CDsOD) & 8.53 (s, 1H), 5.08-4.96 (m, 1H), 4.24-4.12 (m, 1H), 4.10-
3.90 (m, 1H), 3.76 (d, J = 12.3 Hz, 1H), 3.59 (d, J = 11.4 Hz, 1H), 3.28-3.18 (m, 1H), 3.15 (s, 3H), 3.08 (s,
3H), 3.06-2.94 (m, 2H), 1.56-1.36 (M, 33H), 1.31 (d, J = 6.6 Hz, 3H). MS: ESI (positive): 725 (M+H).

oooooao
bO2-000 -6-[2-(2,6-00-tert-J 00 000O0D0O0OCDO-000O0D0O00O0DO)-1-
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t-0o0ooooag
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gooboOo0oo0o0obobD0O01.30gds55%d 000HPLCOOS8:200 0020000000000
agogoano

goooao

'H NMR (CD,0D) & 5.08-4.96 (m, 1H), 4.22-4.10 (m, 1H), 4.10-3.96 (m,
1H), 3.72 (d, J = 12.9 Hz, 1H), 3.61 (d, J = 9.6 Hz, 1H), 3.28-3.16 (m, 1H), 3.08-2.94 (m, 2H), 1.86-1.36
(m, 33H), 1.30 (d, J = 6.6 Hz, 3H). MS: ESI (positive): 670 (M+H).
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'H NMR (CD;0D) & 5.09-5.04 (m, 1H),
4.24 (dd, J =2.7 Hz, J = 7.2 Hz, 1H), 4.17 (t, J = 6.3 Hz, 1H), 4.00 (t, J = 6.3 Hz, 1H), 3.74-3.56 (m, 3H),
2.96 (t, J = 7.7 Hz, 3H), 2.03-1.93 (m, 3H), 1.76-1.68 (m, 3H), 1.61-1.51 (m, 3H), 1.47 (d, J = 6.3 Hz, 3H).

10
MS: ESI (positive): 370 (M+H).
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ogoooan
'H NMR (CDCl3) 8 9.89 (s, 1H), 5.71 (bd, J = 6.0 Hz,
2H), 5.08-4.90 (m, 1H), 4.88-4.68 (m, 1H), 4.66-4.54 (m, 1H), 4.32-4.10 (m, 1H), 4.08-3.96 (m, 1H), 3.88-
3.70 (m, 2H), 3.36-3.26 (m, 1H), 2.40-1.76 (m, 6H), 1.74-1.58 (m, 1H), 1.56-1.36 (m, 27H), 1.31 (d, J =
6.6 Hz, 3H). MS: ESI (positive). 698 (M+H).
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O0Ob) DODODOOO0.048g0 0.07mmol O O ImIODCMO O DO OO OO OO ImIO 27mmol
Oooo0oooOoobooOoboo0ooobOoob22c00b0b0O0oODO0OO0DObODbODOO0O2omIO0OO
ocoooboboo0oooooooobobbooooooooobobbobooooooooboao
OO0D0DDDOO0000000OD0DDDOO0O0O000DOo0.051 g 98%d O
oooOao

'H NMR

(CD3;0D) 6 4.45-4.39 (m, 2H), 4.23-4.20 (m, 2H), 3.94 (1, J = 6.3 Hz, 1H), 2.60-2.55 (m, 2H), 2.49-2.24

(m, 2H), 2.17-2.12 (m, 3H), 1.45 (dd, J = 7.4 Hz, J = 9.7 Hz, 6H). MS: ESI (positive): 442 (M+H).
ooooaon
ooopooobobDDb-2-00DDOO02-(2-ODDO0O0-4-0D0D00O -3,4,5,6,7,8-000000 -
oooo-e-00)-2-00000-1-000-O00O0O0O0O0OO0DODODOO
oooOao
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000005000c¢)00000000000000000000000
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0005.2g08.76mmol0 0 00 O00O0OCOCOOO0O0O0O000O
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0000000000000 0DCMO 0-14%0 0000000
OORP-HPLCO 000 O0DODDODOOOOOOOODODO0ODODOODOOOO
000 1.590 32%0 O MS:ESI (positive):539 (M+H)J DO D OO OO0ODO

O

O

O
O

a)ydo d
oono
0O00o
oono
ooo
0.6g0
00

13%0 0 0 0O 0 0O 0 MS:ZESI

(positive):539 (M+H)O

O

O
O

u
O
g

gogooano

-3,4,5,6,7,8-0 00 000-00000-6-0017-2-0000

ooooao
ooooOao

-4-000 -
0Djoo0O

oooo2z24
ooooOao
ggoooao

cooooo-2-000002-2-000-4-000-3,4,5,6,7,8-000000-0000
0O-6-00)-2-00000-1-000-00000DO0O00O00ODO
OCOOb)yOODOODO0ODODDODD0D0D240000000000000DOD0O0OS000e)0o0DnDOd

10

20

30

40

50



(51) JP 2010-515747 A 2010.5.13

I I A I I I A 6 0 A W s 2T o [ M e [0 I M
goooano

"H NMR (CD30D) & 5.10 (m, 1H), 4.48 (t, J = 7.9 Hz, 1H), 4.17 (dd, J = 2.2 Hz, J = 7.2 Hz, 1H), 3.73-3.66
(m, 1H), 3.57-3.55 (m, 2H), 3.44-3.36 (m, 3H), 2.51-2.43 (m, 1H), 2.18-2.05 (m, 3H), 1.43 (d, J = 6.4 Hz,
3H). MS: ESI (positive): 339 (M+H).

oooooao
goooiloo2-000-3-000-002-R-000-3-000-0000000O0)-1-2-00
0-4-000-3,4,5,6,7,8-000000-00000-6-00)-000000000000 10
0
00000
Q@ H
N
HNT
s
HN™ N7 N
o
ad 6-[1,2-0 0 --tert-0 0 00 00000000-3-000-0000000)-000 20

0j]-2-(00oooooDo-oo0ooooo)-4-000-4,6,7,8-000000-1H-0000O
O-5-00000tert-000CD0DOOO

o0 0000 O0DO0ODODODCMO 20mIO O N-Boc-L-0O0 0 O 0 9.08g00 41.8mmol0 0 O OO O
DCMO 20mlO O DCCO 4.3g0 20.9gmmol0 0 O 0O OO0 O0DDOOODOOODODODODAO
I A o o o O B R W 45111 A
O0oDOos5000b)b00D00O1.8g04.54mmol0 00000000 ODOOA4-(OO
) oooooooDooOoooooDU12000000D0O0DO0DO0OO0ODOooODOOO
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000o0DDDODO00000o0ooo0DoDoDoDO0O0O0O00oooOoODDaO1.6egd 45%0 O MS:ESE (pos
itive):795 (M+H)O
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Ooo0ooOoao
"H NMR (DMSO-ds) 5 9.92 (s, 1H), 7.34 (d, J = 7.5 Hz, 1H), 6.90 (d, J = 8.4 Hz, 1H),
6.82 (s, 1H), 6.04 (s, 2H), 4.92 (d, J = 7.8 Hz, 2H), 4.17 (bs, 1H), 3.84-3.72 (m, 2H), 3.25 (bs, 1H), 2.97
(d, J = 8.7 Hz, 1H), 2.07-1.92 (m, 2H), 1.41-1.28 (m, 29H), 0.94 (d, J = 6.6 Hz, 6H), 0.75 (d, J = 6.6 Hz,
3H), 0.71 (d, J = 6.9 Hz, 3H). MS: ESI (positive): 740 (M+H).

gooooao
cbh20opo-3-0popgooo2--000-8-000-000D00O0DO0DO)-1-(2-000 -4-00O

0-3,4,5,6,7,8-0 0 0000-00000-6-00)-00000000000¢O0
OO0O0Oc)bbO0O0O01.0g01.35mmolD 0000 00COCDODOOOOOOO1IOmIODDO OO
OO4NHCIZOODODOODO2omiOB8OmmolD DO OO OOOODOOCODOOOOD2000D0000O
ooocoobObOoOoooooooobobbOobOoooooooooboboboboo400b0ooDbDOn
ooocobODbOO0OO00o0.78gb 1000 0 0 O O0DODOOOOO

oooDao

'H NMR (CD;0D) & 5.50-5.41 (m, 2H),
4.10 (d, J = 4.2 Hz, 1H), 4.00 (d, J = 4.5 Hz, 1H), 3.66 (s, 2H), 3.61-3.55 (m, 1H), 3.46-3.40 (m, 1H), 2.42-
2.32 (m, 2H), 1.47 (d, J = 6.3 Hz, 3H), 1.47 (d, J = 7.2 Hz, 3H), 1.09 (d, J = 6.9 Hz, 6H),1.05(d, J= 6.9
Hz, 3H). MS: ESI (positive): 440 (M+H).

ooocooao
oooboobi1ib2,6e-0000-000002-(2-000-4-000-3,4,5,6,7,8-000000
-0ooooo-6-00)-2-2,6-0000-0D0CDO0O00O00O0DO)-10DO0O0-0O0O0D00OOO
gooooao

gogooano

O

J'k/\/\/NH

o ., 9 2
N2 NH,

HoN \N ﬁ OM

0

all 6-[1,2-00 -2,6-00 -tert-0 000000 O0O0DOO0OO0-0O0O00O0O000O00O0)-0C
oj-2-(oocooo-00o0bDO0oo0DbO)4-000-4,6,7,8-000000-1H-000O
U-5-00000¢tert-0 000000

O005000b)DO0OOODON-Boc-L-0 0 O -N-Bocll 28.9g0 83.5mmol0 0 00 0O OO
OoooO0ooDbi10000a@) 000000 DOOO0OO0DODODODODOODODOODODODODODOO
ooo0oD0OD0O00003.2g0 33%0 O

gaoogao

NH,

Oo0oogogoao

'H NMR (CD;0OD) 8 8.56 (s, 1H), 7.19 (d, J = 6.6 Hz, 1H), 5.13-5.05 (m,
2H), 4.40 (m, 1H), 4.08 (m, 1H), 3.94 (m, 2H), 3.43 (d, J = 13.5 Hz, 1H), 3.17 (s, 3H), 3.09 (s, 3H), 3.05-
2.95 (m, 4H), 1.82-1.70 (m, 3H), 1.47-1.39 (m, 48H), 1.26 (m, 2H). MS: ESI (positive): 1054 (M+H).

ooooDoaD

bO0O2-000-6-[1,2-00 -,6-00-tert-0 0000000 DOOOCDO-00000D00OOC
oH)-oooojl-4-000-4,6,7,8-000000-1H-00000-5-00000 tert-00
ooooDao

OCO0D0Dafoo0oo03.2g03.03mmol000C00O10000b) 0000O0COO0OOODO
ooocoDoODDOO0O00D00oo0oo0oo0o0oODb0ODDbDb0O000000n0A21.4690 48%0 O
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ooooao
"H NMR (DMSO-dg) 5 9.92 (s, 1H),
7.36 (d, J = 6.0 Hz, 1H), 6.99 (d, J = 8.1 Hz, 1H), 6.77-6.73 (m, 3H), 6.04 (s, 2H), 4.91 (d, J = 8.7 Hz, 2H),
4.14 (bs, 1H), 3.87 (d, J = 6.9 Hz, 1H), 3.72 (bs, 1H), 3.19 (bs, 1H), 2.97-2.85 (m, 6H), 1.62 (bs, 2H),
1.40-1.22 (m, 58H). MS: ESI (positive): 999 (M+H).

Ooo0oooOooao
clz2,6e-0 00o0-0oobopo2-2-0o0o0-4-000 -3,4,5,6,7,8-000000-0000
0-6-00)-2-(2,6-0000-0000000DO0O)-1-000-0000000O0O00O0O
O0O00Ob)y O0ODO0OOO1.46g0 1 46mmol0 00000100 00c) 0O0O0ODODDODOODDODOO
0000000000000 boD0oboDOoboDOoboOoDgno.99gl 68w O
Oo0o0o0o0oao

'H NMR (CD50D) & 5.52-5.48 (m, 1H),
5.42-5.39 (m, 1H), 4.32 (t, J = 6.2 Hz, 1H), 4.14 (t, J = 6.4 Hz, 1H), 3.65 (s, 1H), 3.57-3.50 (m, 1H), 3.25-
3.22 (m, 1H), 2.98 (t, J = 7.8 Hz, 4H), 2.16-1.89 (m, 4H), 1.79-1.71 (m, 4H), 1.61-1.56 (m, 4H), 1.45 (d, J
= 6.6 Hz, 3H). MS: ESI (positive): 498 (M+H).

ooocooao
oooob1220000gog0-2-000001-(2-000-4-000-3,4,5,6,7,8-000000
-0oooo0oo-6-00)2-(00000-2-0DO00C00000)-0D0DO0OO0OODODODOO
gooooao

Iz
X

a) 0000 -1,2-0000002-[2-C-000-5-tert-0 00000000 -2-(00OO
ocooo-ooooooo)-4-000-3,4,5,6,7,8-000000-00000-6-00)-1-
ooo0-2-(Q-tert-00000000O0-0D000OO0-2-00000000O0)-00071000
Ol-tert-0 000 00ODO

OD0DO0O055000b)YDODOO0OON-Boc-L-00000O012.6g0 5.87/mmol0 0 000 0OO0OO
00000010000 000 00000DDDO0D0DO0O00o0ooDoDoDoDoDo0ooooao
000000 3.0g0 60%0 O MS:ESI (positive):791 (M+H)O

oOooooo

bOOODODODO-1,2-0000002-[2-2-000-5-tert-0 0000000 DO-4-000 -
3,4,5,6,7,8-0 0 0 000-00000-6-00)-1-000-2-(1-tert-0 00 00DODOO
O-000o00-2-00000000)-000]J00001-tert-00 00000
OCD00ado0o00o3gd03.79mmol0 D 00O D10000b)y 000D OO0OODODOODODO
0000000000000 o0DoDDDO0OO00O0O0dao1.490 50%0 O

OoDooao

'H NMR (CD50D) 8 5.19-5.14 (m, 2H),
4.31(dd, J = 4.4 Hz, J = 8.1 Hz, 2H), 4.09-4.06 (m, 1H), 3.49-3.44 (m, 3H), 3.34 (m, 1H), 3.14 (m, 1H),

2.30 (m, 1H), 2.08-1.96 (m, 4H), 1.89-1.80 (M, 4H), 1.48 (s, 27H), 1.42 (m, 3H). MS: ESI (positive): 736
(M+H).
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goooooano
cioooodgo -2-0o0boogd 1-2-0o0o-4-000 -3,4,5,6,7,8-000000-0000
0-6-00)-2-(0 0000 -2-00000000O0)-000000000DOD0OGO
00O0Ob)ybooooil.4gmmolD 00000100000 0O0DDOOOODODOOOOO
0000000 b0O0obU0obDO0obOoDbOoDo.8ssgd 82w O
goooO0oaod
'H NMR (CD50D) 6 5.53-5.46 (m, 2H), 4.62
(t, J = 8.4 Hz, 1H), 4.47 (t, J = 8.4 Hz,1H), 3.82-3.79 (m, 1H), 3.65-3.59 (m, 1H), 3.54-3.32 (m, 5H), 2.53-
2.44 (m, 2H), 2.31-2.25 (m, 1H), 2.18-2.07 (m, 5H), 1.47 (d, J = 6.6 Hz, 3H). MS: ESI (positive): 436
(M+H).

goooooaon
ooooig2-000-5-2-000-3-00O0-0ooo)-6-1,2-0000O0D0-0DO0CO
)-5,6,7,8-000000-1H-0000O00-4-0000000

goooao

a) {1-[2-0cO0O-6-(l,2-00D0O0OD0DO-0O0D00O0)4-000-4,6,7,8-000000-1H
-000D00-5-0000071-2-000-00003000000terte-00000O0OO0O

0 00 O bCMO 15ml0 O N-Boc-L-0O0 0O O O 4.56g0 21mmold O O O O O O O DCMO 10mlO O DC
ChO2.17g010.5mmol0 0000 00DO0OODODODOODODOODODODIDOOODOOODOD
0oOo0oo0oo0ooDOooo0DooO0oooDoooDOooDOoooDUoooDe8omMLOOO0O0ODO2-00
0-6-(l,2-000000-0000)-5,6,7,8-000000-1H-00000O0-4-00000
03.0g09.55mmol0 00000000 DOOOODODOODODOODO1I.5000000000
O0o0o0o0ooDO0ooo0DOooO0oooDoooDOozoMIO00O0DODDODDODOOODODODODDOD
O00DDD0D0OD0DO0OO0O0OODOORP-HPLCOO DD ODODODOOOODODDDODDODODODOOODOOO

0 0 3.2g0 76%0 O MS:ES1 (positive):441 (M+H) O

Oo0ooao

b) 2000 -5-2-000-3-000-0000O0)-6-1,2-00O00C0DOO-0000O0)-5,6,7,8
-0 00000-1H-00000-4-00000

OD0D0ad0d00003.13g07.04mmolD 0000000 1IOmIOODOODOOA4N HCIZO OO
oo@eoml, 220 mo) 0 0000000 DOOODOOODODDODOD4OOO0ODOODODDODOO
0o0o0o0oDoDo0ODo0D00o0o0ooDoDoDDDoDo0DU00Do00o0oooDoDoDoDoDoDoooO40000000

ooocooODbOOO0ooooooooDbDba15g0 430000000 OOODOO
goooao

O Ooooo

'H NMR (CD;0OD) 5 4.64
(dd, J = 4.2 Hz, J = 10.2 Hz, 1H), 3.99 (d, J = 6.9 Hz, 1H), 3.92 (d, J = 13.2 Hz,1H), 3.71 (m, 1H), 3.45
(dd, J = 2.4 Hz, J = 10 Hz, 1H), 3.27 (m, 1H), 2.17-2.10 (m, 1H), 1.20 (d, J = 6.3 Hz, 3H), 0.95 (dd, J = 4.8
Hz, J = 6.9 Hz, 6H). MS: ESI (positive): 341 (M+H).

goooogao
ocooowug-000-5-2-000-3-000-00O0O0oo0Oo)-6-1,2-0CO0O0000DOO
0ooD)-5,6,7,8-000000-1H-00000-4-00000¢0
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goooano

a {1-[2-0OO0 O -6-(L,2-000O0DOD-0O0O0DO)-4-000-4,6,7,8-00 0000 -1H-
ooDooo-5-00000]2-000-00030O00O0DODDOtert-000000O0O0O
OD0DO0O0OO0O0OO00ON-Boc-L-0 000 ODOO4.86g021mmol0 000000000 0OODOO
01300 lDa)00000o0O0Ofdbo00ooDoooD0o0ooDUooDbDooDoDooDoooDooao
ORP-HPLCO 00D DODDDODODODOOODOODDOOOOOODODODO 3.48g0 82%0 O MS:-ES
1 (positive):455 (M+H)O

ooDoooo
bOo2-000-5-2-000-3-000-0000ODO)-6-(L,2-000000-0000)-5,6
,7,8-0 0 00 00-1H-00000-4-00000
OC00ad0d0000D0D0D0D01U00Ob)y000D00O00D0DD0ODO0DDODODOODODODODODO
00o00DD0DDO0D0000000O021.67g0 56%0 O

ooooao
'H NMR (CD;OD) & 4.65 (dd, J =4.2 Hz, J = 10.2
Hz, 1H), 4.04 (d, J = 6.6 Hz, 1H), 3.94 (d, J = 12.6 Hz, 1H), 3.70 (m, 1H), 3.45 (dd, J = 2.4 Hz, J = 10 Hz,
1H), 3.27 (m, 1H), 1.91-1.85 (m, 1H), 1.47-1.40 (m, 1H), 1.21 (d, J = 6.3 Hz, 3H), 1.17-1.11 (m, 1H),
0.93-0.87 (m, 6H). MS: ESI (positive): 355 (M+H).

ooocooao
oobOob0is02-000-5-2,6-0000-000000)-6-(1,2-0000000O000OO0)-
5,6,7,8-0 0 0000-1H-00000-4-00000000

ooooao

NH,

ad {6-[2-0 0O -6-(L,2-000O0DO0D-0O0O0DO0)4-000-4,6,7,8-00 0000 -1H-
O0o0o0-5-00]-5-tert-0 0000000 O0OODOO0-6-000-00003¥0O0DOOO
tert-U 000000

O00DDO0O0OO0ON-Boc-L-0O0 0O 0O -N-Boc 7.28g0 21mmol0 O OO DO DD OOOOODODO
BOUOD0Da) OO0 0Do0oD0Do0D0DO0o0O0DO0o00DoDo0DoDoDooDoDooDoooDooDOOg
RP-HPLCO 0000 D0DO0DQOCDODOOODODDODODODDOOOODOOODOO?2.16g0 40%0 O MS:-ES
(positive):570 (M+H) O

OO0ooao

bOo2-000-5-2,6-0 0 00-00000O0O0)-6-1,2-000O0O00-0000)-5,6,7,8-
ooooo0O0-1H-0DOO0OO0ODO-4-00000D0
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OCO0D0Dao0ooDO0ooofdbo0oDbD0ooDbDO0oc0ooooDUoDsdo0Odb)y oDOd
ooocooODbOO0oDO0ooooooobDDbbOO0ooDooooooDbODbDbO0n1.1g0 48%0 O
gooobao

'H NMR (CD;0D) &
4.64 (dd, J =4.2 Hz, J = 10.2 Hz, 1H), 4.26 (t, J = 6.6 Hz, 1H), 3.94 (d, J = 13 Hz, 1H), 3.72-3.66 (m, 1H),
3.46 (dd, J = 2.6 Hz, J = 10.2 Hz, 1H), 2.90 (t, J = 7.5 Hz, 2H), 1.86-1.75 (m, 2H), 1.67-1.59 (m, 2H),
1.40-1.33 (m, 2H), 1.20 (d, J = 6.6 Hz, 3H). MS: ESI (positive): 370 (M+H).

goooogao 10
ocooobied2-000-6-,2-000000-0000)-5-(OO0oO0-2-0000D0)-5
,6,7,8-0 0 0000-1H-00000-4-000000O0

goooO0oaod
HN
0>
O }jHOH
H2N/k\N \ OH
20
ad 2-[2-0 00 -6-(L,2-0O00O0DDO-0D0O00O00O0)-4-000-4,6,7.8-00 0000 -1H-0O
00o00-5-00000]1-00000-1-00000tert-000000O
000000 O0O0ON-Boc-L-O0 OO OO4.5g02mmol0 0D 000000 OODODOOOAO130
= o A O A A e A A o A A R A A = {2 |
PLCOODDOOOODMP-O0ODO OBiotagell 3.14g/mmol0 0 00000 OODODOOOO
U000O02g0 48%0 O
Oo0do0oo
"H NMR (DMSO-dg) 5 9.87 (s, 1H), 7.00 (d, J = 5.4 Hz, 1H), 6.26 (s,
2H), 487 (dd, J = 3.3 Hz, J = 8.7 Hz, 1H), 461 (d, J = 4.8 Hz, 1H), 431 (dd, J =45 Hz, = 102 Hz, TH),
4.11(d, J =57 Hz, 1H), 3.62 (t, J = 6.0 Hz, 1H), 3.52 (dd, J = 5.7 Hz, J = 12.3 Hz, 1H), 3.26-3.16 (m,
3H), 2.95 (dd, J = 4.8 Hz, J = 10 Hz, 1H), 1.89-1.82 (m, 1H), 1.65-1.54 (m, 2H), 1.35 (s, 10H), 0.97 (d, J =
6.3 Hz, 3H). MS: ESI (positive): 439 (M+H).
Ooo0oo0ogad
boOo2-000-6-(,2-000000-0DO000O0)-5-(O0O0O00O-2-0000O00)-5,6,7,8-0
Ooo0oo0o00-1H-O0OO0O0O0O-4-0000000
000D 0000000000000 oDoDoo0o0o0DoDoo0o0oDoDoi13g0oob)y 00O
0 A Y 0 e A G X T I S 1 M
OoO0o0o0oao 40

"HNMR (D,0) 5
4.73 (t, J = 8.2 Hz, 1H), 4.58 (dd, J = 4.0 Hz, J= 10.2 Hz, 1H), 3.79 (d, J = 13 Hz, 1H), 3.73 (dd, J = 2.5
Hz, J = 6.4 Hz, 1H), 3.54 (dd, J = 2.5 Hz, J = 10.2 Hz, 1H), 3.43-3.35 (m, 3H), 2.33-2.24 (m, 1H), 2.03-
1.96 (m, 2H), 1.83-1.75 (m, 1H), 1.17 (d, J = 6.5 Hz, 3H). MS: ESI (positive): 339 (M+H).

gooooao
ocooobcivoz2-000-5-0000-6-(1,2-000000-0000)-5,6,7,8-00000
U-1H-00000-4-000



(57) JP 2010-515747 A 2010.5.13

Ooo000ao
o}
0 OH
N.w
LT
N OH
H,N” N7 N
H
2-000-5-0000-6-(L,2-00000O0DO0-0000)-5,6,7,8-000000-1H-000
00 -4-0 0
ooooooooe2-000-6-(L,200000000000O)-5,6,7,8-000000 -1H-
00000-4-00000000.5g01.59mmol0 000 00O0O0OOO0.31mlO 1.92mmolO O O
oooo7.5mi000004-@QO0O0O00D0ODO0D)IODOOODDODDOOODOOSO000000
I A A A A I R 0 I 0 B2 o | M R S 151 M A
OoO000a0o

"H NMR (CD3OD) 5 4.62 (dd, J = 4.0 Hz, J = 10.4 Hz, 1H), 3.78
(m, 1H), 3.74 (d, J = 12.4 Hz, 1H), 3.44 (dd, J = 2.4 Hz, J = 10.4 Hz, 1H), 3.18 (dd, J = 4.8 Hz, J = 12.8
Hz, 1H), 2.56-2.49 (m, 1H), 1.42-1.34 (m, 1H), 1.63-1.52 (m, 2H), 1.15 (d, J = 6.8 Hz, 3H), 0.87 (t, J = 7.4
Hz, 3H). MS: ESI (positive): 312 (M+H).
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ogoooan
'H NMR (DMSO-dg) 5 9.92 (s, 1H), 7.99 (d, J = 6.6 Hz,
1H), 6.99 (s, 1H), .77 (d, J = 9.3 Hz, 1H), 6.23 (bs, 2H), 4.61 (d, J = 5.1 Hz, 1H), 4.36 (d, J = 6.3 Hz, 1H),
4.11-4.06 (m, 2H), 3.81 (m, 1H), 3.50 (m, 2H), 3.21 (m, 1H), 2.98 (m, 1H), 2.65 (m, 2H), 2.22 (m, 1H),
1.82 (m, 1H), 1.68 (m, 1H), 1.36 (s, 18H), 1.22 (d, J = 6.3 Hz, 3H), 0.95 (d, J = 6.3 Hz, 3H). MS: ESI
(positive): 598 (M+H)
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'H NMR (CD30D) 5 4.61 (dd, J =
4.2 Hz, J = 10.2 Hz, 1H), 4.39 (q, J = 7.2 Hz, 1H), 3.84 (t, J = 6.3 Hz, 1H), 3.77-3.71 (m, 2H), 3.45 (dd, J
=2.4 Hz, J = 10.2 Hz, 1H), 3.25 (dd, J = 4.2 Hz, J = 12.6 Hz, 1H), 3.01-2.93 (m, 1H), 2.68-2.59 (m, 1H),
2.18-2.09 (m, 2H), 1.43 (d, J = 7.2 Hz, 3H), 1.16 (d, J = 6.3 Hz, 3H). MS: ESI (positive): 442 (M+H).
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"H NMR (CDCl3) 6 7.77 (d, J = 7.5 Hz, 2H), 7.60 (d, J =

6.9 Hz, 2H), 7.41 (t, = 7.5 Hz, 2H), 7.30 (t, J = 7.5 Hz, 2H), 6.69 (d, J = 7.2 Hz, 1H), 5.27 (d, J = 7.8 Hz,
1H), 4.46-4.37 (m, 3H), 4.22 (t, J = 7.2 Hz, 2H), 2.62-2.54 (m, 2H), 2.18-2.14 (m, 1H), 1.96-1.91 (m, 1H),
1.45(d, J = 7.5 Hz, 18H), 1.38 (d, J = 7.2 Hz, 3H). MS: ESI (positive): 553 (M+H).
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'H NMR (CDCl5) 5 6.95 (d, J = 9.2 Hz, 1H), 5.40 (d, J=7.5 Hz, 1H), 4.42 (t, J

= 6.6 Hz, 1H), 4.30 (d, J = 6.6 Hz, 1H), 2.52 (m, 2H), 2.12 (m, 1H), 1.93 (M, 1H), 1.45 (d, J = 9.2 Hz,
18H), 1.38 (d, J = 7.2 Hz, 3H). MS: ESI (positive): 397 (M+Na).
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"H NMR (DMSO-dg) 5 10.02 (s, 1H), 7.41-7.30 (m, 5H),

6.84 (s, 1H), 6.12 (s, 2H), 5.10-4.99 (m, 2H), 3.93 (d, J = 6.0 Hz, 1H), 3.66 (dd, J = 2.4 Hz, J = 6.3 Hz,

1H), 3.56 (dd, J = 4.8 Hz, J = 12 Hz, 1H), 3.25 (d, J = 10.5 Hz, 1H), 3.03 (dd, J = 4.5 Hz, J = 12.4 Hz, 1H),
1.26 (d, J = 6.3 Hz, 1H). MS: ESI (positive): 376 (M+H).
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