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m), 3.30(2H, d, J=7Hz), 4.95(1H, br-s), 5.94(2H, s)

000

00

000000000000 000D0000000000000000000000

ooobODbOO000oooan
oo

Iy

0
O
4
O
O

OO ooog-.

0
NCKCOZEt j\o )J\N COyEt

0o0o0o0DDoDDoODO0D00o0o0o0ooDoDoDDoDo0o0o00ooooD2.0g4.49mmo)0 OO DOOO
oomlO OO O0ODO0oOO0OoO0oDoDOoOOe6.84g8.sammoD0 0 0000 O0DODDODOOODOOOOOGDO
oooooDoDoo0oo0oOoos5.44g43.7mmoDD0 000 0O0O0DDODODODODOOOO300O0OOO
ooooo22o0023mlD 0000 0000O0ODDDODODO0DO0OOOOOOODDODDOOOaOS?.
7gee9mmoD)0 D D000 0DDDOOO0ODD-tert-0003.27g(@smmoD)0 0000 OOO
oooooDoOO0U0O0oo0UoUoooooDDODO0DU0DU0DO0Ud0O0OoDoDoDDODODUODOoDOOoUoUoODoOoDoODDOO
oooooDoDOoDO0O0oo0oo0ooooDDDo0DU0DU0DO00OoooDoDoDoODOoDOoDOoDOoOooOooDooDoDOaon
Joooo0ooOO00O0oU0UdUoooOoo0DDODO0DU0U0DU0U0O0oOo0oDoDoODODUODODOoO0OoUoUoOoDoOooODDoOOo0
ooooDoDOoUoooooosDi1O 0000 /000000000O0OO0OD0ODOOOO?2.00g
G770 OO0

TH-NMR (CDCl;,8 )0 0.88-0.97(2H, m), 1.17-1.25(2H, m), 1.23(3H, t, J=7Hz), 1.44(
9H, s), 3.28(2H, d, J=6Hz), 4.12(2H, q, J=7Hz), 5.16(1H, br-s)
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J=6Hz), 5.19(1H, br-s)
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TH-NMR (CDCl5,d )0 1.03-1.12(2H, m), 1.29-1.36(2H, m), 1.44(9H, s), 3.32(2H, d,
J=6Hz), 5.14(1H, br-s), 5.71(2H, s)
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TH-NMR (CDCl5,d )0 0.98-1.05(2H, m), 1.23-1.31(2H, m), 1.44(9H, s), 3.30(2H, d,
J=6Hz), 5.11(1H, br-s), 5.91(2H, s)
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TH-NMR (CDCl;,8 )0 1.44(9H, s), 2.62(2H, t, J=6Hz), 3.37-3.46(2H, m), 4.95(1H, b
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-44(9H, s), 1.90-2.00(1H, m), 2.35-2.48(1H, m), 3.13-3.47(2H, m), 4.11-4.23(2H,
m), 4.82(1H, br-s)
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TH-NMR (CDCl5,3 )0 0.98(3H, d, J=7Hz), 0.99(3H, d, J=7Hz), 1.43(9H, s), 1.94-2.0
6(1H, m), 2.45-2_59(1H, m), 3.18-3.52(2H, m), 4.77(1H, br-s), 5.68(1H, d, J=6Hz)
, 5.79(1H, d, J=6Hz)
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TH-NMR (CDCl5,d )0 0.98(6H, d, J=7Hz), 1.43(9H, s), 1.92-2.04(1H, m), 2.47-2_55(
1H, m), 3.18-3.28(1H, m), 3.42-3.52(1H, m), 4.77(1H, br-s), 5.89(1H, d, J=5Hz),

5.97(1H, d, J=5Hz)
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TH-NMR (CDCl5,8 )0 1.27(2H, br-s), 1.45(9H, s), 1.61(2H, br-s), 5.13(1H, br-s),
5.71(2H, s)
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3.49-3.59(1H, m), 4.64(1H, br-s), 5.68(1H, d, J=6Hz), 5.79(1H, d, J=6Hz)
DoooQooO

ooooo

0000000000000 0000000O0O0D000000000000000000
00000000000 0000000

ooooo

0 0 0 0
>L0J\H’ :F ~0 >l . j\o)l\”’ :F Mo

goooboooooobooooboooobobboooobbooooobobooooboooooan

10

20

30

40

50



(40) JP W02018/199174 Al 2018.11.1

000000000000 00000001.169(3.96mmol)D 00000000 O 2.96g(L
9.8mmol)0 0000000 DOODONDCOODONOCOODONOCOONODNODOONODODOOOOOOOO
000000000000 000000000000000O0000000000000
1040 0000000000000 00000000000000000000O0O0oao
000000000000 00O0000O0O000O0O000O0O000O0O0O0O0OO0OO0O0OoGoaO
Oe6%] 100 0 0 00/00000000000000001.299(85%)0 0 00O

TH-NMR (CDCl5,3 ) O 1.01(9H, s), 1.43(9H, s), 2.55-2.64(1H, m), 3.18-3.28(1H, m)
3.50-3.60(1H, m), 4.63(1H, br-s), 5.90(1H, d, J=4Hz), 5.94(1H, d, J=4Hz)
ooooo

0000

000000000000 00O0O000O0D00D0DO0D0O0O0OO0O0D0O0OO0OO0ODO0OoOOOoao

O
oooOao

j\oj\ N\/Q(OH E—— jxoj\,\lj;(ovm
H o H o

I I A A O 1= T @S 01
oHOODODOQOOOOODODODOODOOOOA 17omg(o.5mmo) D00 O00O0OCDODODO 1.68g

s

Co.ommoDHO OD1OMID OO OOCDOOD1OMOOOODODOODOOOODOOOODODODODORDS82
Smg6.Oommo)0 00 00O0O0DOOCDOOCOOODODODDODODODOODOODOODODODODOO
goooboooooobooooboooobobboooobbooooobobooooboooooan
ugogobobooooobooooboooobobbooobboooobboooobbooooonan
ooocooboboboooooooooobobbooooooooobbobobooooooooobooao
I I A A A N A N A A A R I 2T o [ €S 1517) M M

a

TH-NMR (CDCl;,8 )0 0.93(3H, d, J=7Hz), 1.01(3H, d, J=7Hz), 1.45(9H, s), 2.11-2.2
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TH-NMR (CDCl5,8 )0 0.92(3H, d, J=7Hz), 1.00(3H, d, J=7Hz), 1.46(9H, s), 2.11-2.2
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3(1H, m), 4.17-4.26(1H, m), 4.95(1H, d, J=8Hz), 9.85(1H, d, J=5Hz), 6.04(1H, d,
J=5Hz)
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TH-NMR (CDCl5,3 )0 1.01(9H, s), 1.44(9H, s), 4.09(1H, d, J=8Hz), 5.04(1H, d, J=8
Hz), 5.83(1H, d, J=6Hz), 6.02(1H, d, J=6Hz)
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TH-NMR (CDCl5,8 )0 1.44(9H,s), 1.79(3H, d, J=6Hz), 2.58(2H, t, J=6Hz), 3.42(2H,
dd, J=12Hz, 6Hz), 4.96(1H, br-s), 6.54(1H, q, J=6Hz)
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TH-NMR (CDCl5,3 )0 0.87(6H, t, J=8Hz), 1.43(9H, s), 1.64(4H, q, J=8Hz),
d, J=7Hz), 4.72(1H, br-s), 5.74(2H, s)
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TH-NMR (CDCl5,8 )0 1.44(9H, s), 1.77-1.80(4H, m), 1.88-1.90(2H, m), 2.22-2.28(2
H, m), 4.85(1H, br-s), 5.75(2H, s)
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1TH-NMR (CDCl5,3 )0 1.25-1.68(15H, m), 1.86(2H, td, J=13, 7Hz), 1.95-1.98(2H, m)
4_.73(1H, br-s), 5.74(2H, s)
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TH-NMR (CDCl5,8 )0 1.17-1.27(2H, m), 1.41(9H, s), 1.57-1.66(2H, m), 1.72-1.77(2H
, m), 1.92-2_05(2H, m), 2.34(1H, td, J=12, 4Hz), 3.65-3.70(1H, m), 4.48(1H, br-s
), 5.69(2H, s)
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TH-NMR (CDCl;,8 )0 0.81(6H, t, J=8Hz), 1.44(9H, s), 1.79-1.87(2H, m), 2.22(2H, b
r-s), 5.28(1H, br-s), 5.77(2H, s)

Oooooao

Ooooao
CO[[(0,0000000000)ID0DO0DQ0O]0o0oOo]jo0o0]ooDoooooDooDoDdOd
Oooo

ooDooao

:>l\ O 0] 0]
S Fohyho

OOoooood
O 0O0oooodg
OoOoo0ooodg

O0DO0DO0OO0OCO([[C.0000000000)0000]000]10007100001.93m
g(8.88mmol)0 000 0D0CODO0DCOOODODODOON302mg0-89mmol)D 00000000
002.98g(35.54mmo)I 0 20mID 0 000 002m0 00000000000 000000O
00O002.659(17.77mmol)0 0 0000000000000 O0O0OD0OOODOOOOOOOO
0000000000000 0000000000O0000D00NDOODONOooOoooooaO
000000000000 00O00000O000O0O00O0O0O0O0O0O0O0O0OOO0OoOoGooaO
00000/00000000000000001.97mg(84%)0 0 O O

TH-NMR (CDCl5,d )0 0.96(3/2H, t, J=8Hz), 0.97(3/2H, t, J=8Hz), 1.43(9H, s), 1.57
-1.74(2H, m), 2.65(1H, br-s), 3.27-3.31(1H, m), 3.39-3.42(1H, m), 4.83(1H, br-s)
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TH-NMR (CDCl5,d )0 1.42 (9H, s), 2.82-2.86(1H, m), 2.96-3.03(2H, m), 3.26-3.32(1
H, m), 3.40-3.43(1H, m), 5.30(1H, br-s), 5.66(2H, s), 7.17-7.30(5H, m)
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TH-NMR (CDCl5,3 )0 1.32-1.37 (4H, m), 1.44-1.51(11H, m), 1.63-1.67(2H, m), 2.38(
2H, t, J=7Hz), 3.10-3.11(2H, m), 4.50(1H, br-s), 5.70(2H, s)
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Hz), 0.94(3/2H, d, J=8Hz), 1.36(9/2H, s), 1.39(9/2H, s), 1.91-2.12(2H, m), 2.50-
2.57(1H, m), 2.77(1H, br-s), 3.03(3/2H, s), 3.05(3/2H, s), 3.11-3.43(5H, m), 3.7
0(3/2H, s), 3.71(3/2H, s), 4.55-4.61(1H, m), 4.74(1H, dd, J=14,7Hz), 5.06(1/2H,
br-s), 5.10(1/2H, br-s), 6.12-6.20(2H, m), 7.25-7.33(3H, m), 7.40(1/2H, d, J=2Hz
). 7.42(1/2H, d, J=2Hz), 7.88-7.90(1H, m), 8.07-8.10(1H, m)
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TH-NMR (DMSO-dg,8 )0 0.82-0.84(3H, m), 0.87-0.88(3H, m), 1.99-2.18(3H, m), 2.72(
1H, br-s), 2.81(3/2H, s), 2.82(3/2H, s), 2.94-3.19(5H, m), 3.75(3/2H, s), 3.76(3
/2H, s), 4.35-4.37(1H, m), 4.72-4_.76(1H, m), 6.20(2H, br-s), 7.22(1H, td, J=8, 3
Hz), 7.27(1H, td, J=8, 3Hz), 7.57(1H, dd, J=8, 3Hz), 7.81(1H, d, J=2Hz), 7.88(1H
d, J=2Hz), 7.98(1H, dd, J=8,3Hz), 8.28(3H, br-s)
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), 2.76(1H, br-s), 3.02(3/2H, s), 3.04(3/2H, s), 3.10-3.38(5H, m), 3.67(3/2H, s)
, 3.70(3/2H, s), 4.53-4.59(1H, m), 4.72-4.77(1H, m), 5.08(1H, br-s), 6.14-6.19(2
H, m), 7.23-7.33(3H, m), 7.40(1/2H, br-s), 7.42(1/2H, br-s), 7.83(1/2H, br-s), 7
.85(1/2H, br-s), 8.08-8.10(1H, m)
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00O
TH-NMR (DMSO-dg,5 )0 1.95-2.02(1H, m), 2.18-2.21(1H, m), 2.79(3H, s), 2.84(2H, t
, J=7Hz), 2.98-3.19(5H, m), 3.75(3H, s), 4.35(1H, dd, J=15, 7Hz), 4.72(1H, dd, J
=15, 6Hz), 6.15(2H, s), 7.22(1H, t, J=8Hz), 7.27(1H, t, J=8Hz), 7.57(1H, d, J=8H

z), 7.80(1H, d, J=2Hz), 7.85(1H, d, J=2Hz), 7.98(1H, d, J=8Hz), 8.33(3H, br-s)
0Doo0Oo0oo

0o00

000000000000 00O0000O0O000O0O00O0O0O0O0D0DO0ODO0OOO0OoOoGoaO
00000000000

Doooo

/
N N
/ o p .
Cl - .
o) N\>jA0)J\/\NH2 d Nx o JvN,Chondmitin sulfate

HCI

500 000000000004.0g9¢0.398mmoN)(C 00000 DODOODODODODODOD
ooo)H)oooooooooooooooooo2mD00OO0oooDOoo
oooobooboooooooooobobboooooooooobooooao,
gooboboooooboboogogobobooooobbooobobooooobao
O0o0oo0oO0ooDOoooOoo00oon37mgo.o8ommol)d O OO OO ImIO
oooobObOO0OO0DO0oooooooobbooooooooobobbooooo
OO0O000O00D0D0D0O0038mgo.08mmoH)D D O0OCOOIMIDODODOO O
ImiCOmIOD0OO0OO0ODOOODOOODODOODOODOD200000000 100u 1O
ocooocooo0oooDOoooOoboO0oooDOoobDOooOoOooO0oOo2miDOCOO0OoeOT DO

ocoOsmiODOODOOODODOOODODOOODOODODODODOQMUOODODOODODODODOODODOO
goooboooooboboogogoboeocbbbOoOoobbooobbooobboooban
I I A I A B B B 2 g
g0OO0DDOH-NMRO OO DODODDDODODDODDODDODODODODODDDDDODODODDDDDDODODRD

OOoo0oooao
O Ooooood
OoOoo0ooood
O O0OooOooood
OoOoo0ooood
Oo0Oo0ood

O 0Ooo0ooao
OoOoo0oood
O0Oo0ood

0o0do0ooDooo0ooboooOonono?20%0 0000
gooooao
00000
D000000000000000000000000000000000000000
gooooooooboooo bbb boooooDboonD, booobobbobooad
gogoobooooobbooobboo bbb buoUooDbbooobbooo
D0000D000000
ogoooan

N N

/ /

— )L\ a 9 :ﬁ\ /l<:
g N)E:N oi 2 N SN0 N" o
_ \—= H

gogooboooobbooooobbooobboo oo bboooDbbobooobbooo
D00000000000000000000 190mg(0.65mmol)d 0000000000
00000000379Img1l-29mmo)0 000100000 00000O0O0OO400000000
0o0o0oDo0o0ooDoDoo0oo0ooDoooooDoDooooDoDoO@s-200 00000000



(49) JP W02018/199174 Al 2018.11.1

0000000000000 297mg(78%)0 0 O O

TH-NMR (CDCl5,d )0 0.77(6H, t, J=8Hz), 1.38(9H, s), 1.55-1.65(4H, m), 2.05(1H, q
d, J=12, 5Hz), 2.80-2.82(1H, m), 3.06(3H, s), 3.13-3.37(5H, m), 3.70(3H, s), 4.5
7(1H, dd, J=14, 5Hz), 4.67(1H, br-s), 4.76(1H, dd, J=14, 7Hz), 6.12(1H, d, J=11H
z), 6.18(1H, d, J=11Hz), 7.25-7.33(3H, m), 7.36(1H, d, J=2Hz), 7.87(1H, d, J=2Hz
). 8.09-8_.11(1H, m)
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TH-NMR (DMSO-dg,3 )0 0.71(6H, t, J=8Hz), 1.65(4H, ¢, J=8Hz), 1.97(1H, qd, J=12,
5Hz), 2.14-2_18(1H, m), 2.81(3H, s), 2.98-3.20(5H, m), 3.75(3H, s), 4.37(1H, dd
, J=14, 7Hz), 4.73(1H, dd, J=14, 7Hz), 6.18(1H, d, J=11Hz), 6.21(1H, d, J=11Hz),
7.22(1H, td, J=8, 1Hz), 7.27(1H, td, J=8, 1Hz), 7.56(1H, d, J=8Hz), 7.81(1H, d,
J=3Hz), 7.87(1H, d, J=3Hz), 7.97(1H, d, J=8Hz), 8.28(3H, br-s)
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TH-NMR (CDCl5,8 )0 1.11(2H, br-s), 1.30(2H, br-s), 1.42(9H, s), 2.06(1H, qd, J=1
2, 6Hz), 2.76-2.77(1H, m), 3.04(3H, s), 3.12-3.32(5H, m), 3.70(3H, s), 4.58(1H,
dd, J=14, 5Hz), 4.77(1H, dd, J=14, 7Hz), 5.16(1H, br-s), 6.13(1H, d, J=12Hz), 6.
19(1H, d, J=12Hz), 7.26-7.33(3H, m), 7.42(1H, br-s), 7.87(1H, br-s), 8.11(1H, d,
J=7Hz)
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0000000000000 00000000O0O0O00000000000000000
0 O 337mg(83%)0 0 O O

TH-NMR (DMSO-dg,d )0 1.28(4H, s), 1.99(1H, qd, J=13, 5Hz), 2.18-2.21(1H, m), 2.7
8(3H, s), 2.98-3.20(5H, m), 3.75(3H, s), 4.35(1H, dd, J=15, 7Hz), 4.72(1H, dd, J
=15, 7Hz), 6.11(2H, s), 7.22(1H, t, J=8Hz), 7.27(1H, t, J=8Hz), 7.56(1H, d, J=8H
z), 7.78(1H, d, J=2Hz), 7.82(1H, d, J=2Hz), 7.99(1H, d, J=8Hz), 8.22(3H, br-s)
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00000000 oDoo0oo0ooDoo0o0oo0oDoDoo0o0oDoDooo0oDoDoO@swooooooano

OoooDoD)DOoOoOODDOOOOOd?233mg(69%)0 O O O

TH-NMR (CDCl;,8 )0 0.94(9/2H, s), 0.96(9/2H, s), 1.35(9/2H, s), 1.39(9/2H, s),

2.02-2.17(1H, m), 2.60-2.67(1H, m), 2.75-2.78(1H, m), 3.01(3/2H, s), 3.05(3/2H,

s), 3.11-3.48(5H, m), 3.70(3/2H, s), 3.72(3/2H, s), 4.56-4.63(1H, m), 4.72(1H, d
d, J=15, 8Hz), 5.05(1/2H, br-s), 5.15(1/2H, br-s), 6.13-6.16(2H, m), 7.24-7.33(3
H, m), 7.37(1/2H, d, J=2Hz), 7.39(1/2H, d, J=2Hz), 7.85(1/2H, d, J=2Hz), 7.90(1/
2H, br-s), 8.06-8.09(1H, m)
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TH-NMR (DMSO-dg,3 )0 0.88(9/72H, s), 0.89(9/2H, s), 1.97(1H, qd, J=12, 5Hz), 2.13
-2.16(1H, m), 2.49-2.57(1H, m), 2.81(3/2H, s), 2.82(3/2H, s), 2.97-3.19(5H, m),
3.74(3H, s), 4.36(1/2H, dd, J=15, 7Hz), 4.37(1/2H, dd, J=15, 7Hz), 4.73(1H, dd,
J=15, 7Hz), 6.14(1H, d, J=11Hz), 6.22(1/2H, d, J=11Hz), 6.23(1/2H, d, J=11Hz), 7
.20-7.28(2H, m), 7.56(1H, d, J=8Hz), 7.80-7.81(1H, m), 7.87-7.88(1H, m), 7.98(1H
d, J=8Hz), 8.19(3H, br-s)
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TH-NMR (CDCl5,3 )0 1.34(9H, s), 1.76-1.87(6H, m), 1.99-2.22(3H, m), 2.73-2.75(1H
, m), 3.04(3H, s), 3.08-3.34(3H, m), 3.70(3H, s), 4.49(1H, dd, J=14, 6Hz), 4.75(
1H, dd, J=14, 6Hz), 4.91(1H, br-s), 6.19(1H, d, J=12Hz), 6.26(1H, d, J=12Hz), 7.
26-7.32(3H, m), 7.41(1H, d, J=3Hz), 7.77(1H, br-s), 8.11-8.12(1H, m)
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0000000000 210mg0-37mmoDN0 00000000 2mI04ND 000000000
20 0000000000 C0OC0CO0O000000000000O0C0OO0O0D00000000
0000000000000 0000000000000000000O0O0 185mg(99%)0
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TH-NMR (DMSO-dg,5 )0 1.74-2.20(10H, m), 2.80(3H, s), 3.00-3.19(3H, m), 3.75(3H,
s), 4.36(1H, dd, J=14, 7Hz), 4.74(1H, dd, J=14, 7Hz), 6.25(1H, d, J=10Hz), 6.29(
1H, d, J=10Hz), 7.22(1H, t, J=8Hz), 7.27(1H, t, J=8Hz), 7.56(1H, d, J=8Hz), 7.80
(1H, s), 7.85(1H, s), 7.97(1H, d, J=8Hz), 8.78(3H, br-s)
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0000000000000 00000000000000000125mg(0.43mmol)d O
0000000000000 0000251mg(0.86mmol)J 0001000 000000000
040000000000000000000CO0O0D000000000000O0O0 @5%0 0
000000000 0)IODODODODOODOOO O 114mg(45%)0 0 0 O

TH-NMR (CDCl5,d )0 1.14-1.27(4H, m), 1.37(9H, s), 1.50-2.01(4H, m), 2.02-2_11(1H
, m), 2.33-2.35(1H, m), 2.76-2.79(1H, m), 3.02(3/2H, s), 3.03(3/2H, s), 3.12-3.3
4(3H, m), 3.64(1H, br-s), 3.70(3/2H, s), 3.71(3/2H, s), 4.55-4.68(2H, m), 4.75(1
/2H, dd, J=14, 7Hz), 4.76(1/2H, dd, J=14, 7Hz), 6.04-6.12(2H, m), 7.24-7.32(3H,
m), 7.41(1/2H, d, J=3Hz), 7.42(1/2H, d, J=3Hz), 7.83-7.90(1H, m), 8.08-8.10(1H,
m)
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TH-NMR (DMSO-dg,5 )0 1.15-1.42(4H, m), 1.64-1.73(2H, m), 1.95-2.03(3H, m), 2.17-
2.20(1H, m), 2.61-2.66(1H, m), 2.80(3H, s), 2.99-3.25(4H, m), 3.75(3H, s), 4.36(
1H,dd, J=14, 7Hz), 4.72(1H, dd, J=14, 7Hz), 6.16(1H, d, J=13Hz), 6.19(1H, d, J=1
3Hz), 7.22(1H, t, J=8Hz), 7.25-7.28(1H, m), 7.56(1H, d, J=8Hz), 7.80(1H, d, J=2H
z), 7.87(1/2H, d, J=2Hz), 7.88(1/2H, d, J=2Hz), 7.98(1H, d, J=8Hz), 8.36(3H, br-
s)
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(1H, dd, J=14, 6Hz), 4.85(1H, br-s), 6.19(1H, d, J=11Hz), 6.25(1H, d, J=11Hz), 7
.25-7.33(3H, m), 7.40(1H, d, J=2Hz), 7.75(1H, br-s), 8.11-8.12(1H, m)
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TH-NMR (CDCl5,3 )0 1.38(9H, s), 1.60-1.97(8H, m), 2.06(1H, qd, J=12, 5Hz), 2.76-
2.78(1H, m), 3.03(3H, s), 3.12-3.34(5H, m), 3.70(3H, s), 4.57(1H, dd, J=14, 5Hz)
, 4.75(1H, dd, J=14, 7Hz), 5.03(1H, br-s), 6.14(1H, d, J=11Hz), 6.18(1H, d, J=11
Hz), 7.25-7.33(3H, m), 7.43(1H, br-s), 7.88(1H, br-s), 8.09(1H, d, J=7Hz) 20
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TH-NMR (DMSO-dg,d )0 1.65-1.72(6H, m), 1.95-2.03(3H, m), 2.16-2.20(1H, m), 2.78(
3H, s), 2.98-3.04(3H, m), 3.12-3.20(2H, m), 3.75(3H, s), 4.36(1H, dd, J=14, 7Hz)
, 4.72(1H, dd, J=14, 7Hz), 6.13(1H, d, J=11), 6.15(1H, d, J=11), 7.20-7.23(1H, m
). 7.27(1H, td, J=8, 2Hz), 7.56(1H, d, J=8Hz), 7.79(1H, d, J=2Hz), 7.85(1H, d, J
=2Hz), 7.97(1H, d, J=8Hz), 8.22(3H, br-s)
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TH-NMR (CDCl;,8 )0 1.16(3/2H, d, J=5Hz), 1.18(3/2H, d, J=5Hz), 1.39(9H, s), 2.08
-2.09(1H, m), 2.75-2.80(2H, m), 3.02(3/2H, s), 3.03(3/2H, s), 3.17-3.37(5H, m),
3.70(3/2H, s), 3.71(3/2H, s), 4.57-4.69(1H, m), 4.73-4.76(1H, m), 5.21(1H, br-s)

, 6.16(2H, br-s), 7.26-7.31(3H, m), 7.45(1H, br-s), 7.81-7.85(1H, m), 8.09(1H, b

r-s)
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=14, 7Hz), 4.73(1H,dd, 14, 7Hz), 6.16(1H, d, J=12Hz), 6.18(1H, d, J=12Hz), 7.21-
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TH-NMR (CDCl5,5 )0 0.95(9/2H, s), 0.96(9/2H, s), 1.37(9/2H, s), 1.38(9/2H, s), 2
.00-2.08(1H, m), 2.72-2.78(1H, m), 3.05(3H, s), 3.10-3.34(3H, m), 3.70(3H, s),
3.99(1/2H, s), 4.00(1/2H, s), 4.50-4.54(1H, m), 4.73-4.80(1H, m), 4.99(1H, br-s)
, 6.19-6.29(2H, m), 7.26-7.33(3H, m), 7.38(1/2H, d, J=2Hz), 7.39(1/2H, d, J=2Hz)
7.78(1/2H, d, J=2Hz), 7.81(1/2H, d, J=2Hz), 8.11-8.13(1H, m)
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TH-NMR (DMSO-dg,d )0 1.00(9H, s), 1.91-2.02(1H, m), 2.18-2.20(1H, m), 2.83(3/2H,
s), 2.84(3/2H, s), 2.99-3.21(3H, m), 3.75(3H, s), 3.81(1H, br-s), 4.35(1H, dd,
J=15, 7Hz), 4.75(1H, dd, J=15, 7Hz), 6.27-6.34(2H, m), 7.22(1H, t, J=8Hz), 7.25-
7.29(1H, m), 7.57(1H, d, J=8Hz), 7.81(1H, d, J=2Hz), 7.86(1H, br-s), 7.99(1H, d,

J=8Hz), 8.72(3H, br-s)
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TH-NMR (CDCl5,3 )0 1.26-1.30(4H, m), 1.42(9H, s), 2.05(1H, qd, J=13, 5Hz), 2.72-
2.74(1H, m), 3.02(3H, s), 3.01-3.34(3H, m), 3.70(3H, s), 4.48(1H, dd, J=14, 6Hz)
, 4.79(1H, dd, J=14, 6Hz), 5.36(1H, br-s), 6.15(1H, d, J=12Hz), 6.21(1H, d, J=12
Hz), 7.26-7.37(3H, m), 7.38(1H, d, J=2Hz), 7.67(1H, br-s), 8.13(1H, dd, J=7, 2Hz
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3H, s), 2.99-3.19(3H, m), 3.75(3H, s), 4.36(1H, dd, J=15, 7Hz), 4.73(1H, dd, J=1
5, 7Hz), 6.21(1H, d, J=12Hz), 6.24(1H, d, J=12Hz), 7.22(1H, t, J=8Hz), 7.27(1H,
t, J=8Hz), 7.57(1H, d, J=8Hz), 7.80(1H, d, J=2Hz), 7.83(1H, d, J=2Hz), 7.99(1H,
d, J=8Hz), 8.99(3H, br-s)
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m), 7.89-8.23(3H, br-s)
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) 1.96-2.17(3H, m), 2.70-2.71(1H, m), 2.84(3/2H, s), 2.85(3/2H, s), 2.94-3.12(5H
, M),
28(2H, m), 7.56(1H, d, J=8Hz), 7.86-7.89(1H, m), 7.96-8.00(1H, m), 8.10-8.16(1H,
m), 8.30(2H, br-s)
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TH-NMR (CDCl5,8 )0 1.32(9H, s), 1.45(3H, s), 1.46(3H, s), 2.03(1H, qd, J=13, 5Hz
). 2.70-2_.75(1H, m), 3.03(3H, s), 3.09-3.33(3H, m), 3.69(3H, s), 4.48(1H, dd, J=
14, 6Hz), 4.75(1H, dd, J=14, 6Hz), 4.90(1H, br-s), 6.21(1H, d, J=12Hz), 6.27(1H,
d, J=12Hz), 7.26-7.33(3H, m), 7.43(1H, d, J=2Hz), 7.73(1H, d, J=2Hz), 8.11-8.13

(1H, m)
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, S). 2.99-3.21(3H, m), 3.75(3H, s), 4.34(1H, dd, J=15, 7Hz), 4.73(1H, dd, J=15,
7Hz), 6.26(1H, d, J=11Hz), 6.29(1H, d, J=11Hz), 7.20-7.28(2H, m), 7.56(1H, d, J
=8Hz), 7.80(1H, d, J=2Hz), 7.86(1H, d, J=2Hz), 7.96(1H, d, J=8Hz), 8.95(3H, br-s
)

O o0ooOod
O o0ood
O
O

ooooaon
ggoogao
gooobooooooooooooboooooboooobobooooboooobobooao

uogobboooooboooobboad
gagao

I s [y |

(o]

cl _— )\ H
(0] NX NAO&NHZ (0] N NAO&N\Chondmitin sulfate

_

500000000000004.0gC0.398mmo)(CO00D0O0O0DOOODODOOODOO
ocooooooOooooooooooo2Mo0b0O00O0O0oOO0OoODbDOoDbDO
goooboooobobobooobooooobbooobobooooobooboo,
gogobooooobobboooobbooooobbooooboboooooobooao
OCoOO0O0OO0O0o0O0O0DOoO0O0OO0OD0aOS39mgo.os8ommo)D 000 OO ImIO
ooooobObOO0o0oDoooooooObobbooooooooboboboood
OO0O000O0DO0OO0oO0OgoOa38mgo.o8mmoDHO O OO OOImIDODODOO
IO OO0 000000000000 DODOODODOD02000000006

OooooogQg-g
OO0Oo0oooogod
OOoooood

0
00
00
00
0O
00
00

OOoo0oooogod
OoOoo0oood

O
O
O
O
O
4

10

30

40

50



(67) JP W02018/199174 Al 2018.11.1

o0 IDDOODODOODODOOOODDOODOCOODODDODUOODUODODDOD2MMIOODO
soUnDOoOoDoDOsmIODOODOOO0ODOODODODOODODDODDODDOCOCONMOODODODOO
ooooObObOO0oO0oDooooooobecoooooobbbOOooooooboao
goooboooooboogooboooobooooboboooobobooooboboo
152mg0 OO OHM-NMRO OO0 DD O0DO0O0D0DDO0OO0O0OD0DDOO0OODODOOOOO
gooocooObObObOoooooobooo.swhoood

U

gooooooboobobooooooooobbobooooooooobobboboooao
gooboooobobooooobobooobob,00obobbooobbooooobno
gboboboooobbooooooooooobooooobboooooboboooooan

OO OooobooooooOooOoobod
OO ooooooogoodg
OO ooooogooogao

oo oooooogogogoo
OO0 ooQooooao

NG
N4

>\ c (0] 0] J<
,L>N d N SN0 N/H\O
\—/ \—/ H

0000000000000 D0C0D0O0D0D0OO0O0O00OO0O0ONO0OOONONOoOoOoDOooooaO
00000000000 O0000O000287mg0.93mmoN)0 0000000000
00000543mg(1l-85mmol)0 0001000 0 0000000004000 00000
O 000000000000 00000000000@2WOoO0000000000
YXIOOODODODOOODODOS517mg(99%)0 0 O O

TH-NMR (CDCl5,3 )0 0.89-0.90(3H, m), 1.37(9/2H, s), 1.39(9/2H, s), 1.54-1.55 (2H
, m), 2.08(1H, br-s), 2.64-2.76(2H, m), 3.03-3.39 (8H, m), 3.71(3H, s), 4.56-4.6
O(1H, m), 4.74(1H, dd, J=14, 7Hz), 5.13 (1H, br-s), 6.14(1H, d, J=14Hz), 6.17(1H
, d, J=14Hz), 7.26-7.33(3H, m), 7.41-7.42(1H, m), 7.83-7.85(1H, m), 8.08(1H, br-
S))
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TH-NMR (DMSO-dg,3 )0 0.80(3/2H, t, J=8Hz), 0.81(3/2H, t, J=8Hz), 1.57-1.68(2H, m
), 1.91-2.02(1H, m), 2.14-2_.20(1H, m), 2.80-2.84(4H, m), 2.92-3.20(6H, m), 3.74(
3/2H, s), 3.75(3/2H, s), 4.35(1/2H, dd, J=14, 7Hz), 4.36(1/2H, dd, J=14, 7Hz), 4
-73(1H, dd, 14, 7Hz), 6.14-6.21(2H, m), 7.20-7.23(1H, m), 7.27(1H, td, J=8, 2Hz)
, 7.54-7.57(1H, m), 7.80(1H, d, J=2Hz), 7.87-7.88(1H, m), 7.97-8.00(1H, m), 8.30
(3H, br-s)
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0000000 0)IODO0O0DO0D0DDO0O0OOO 367mg(85%)0 0 O O

TH-NMR (CDCl5,d )0 0.94(3H, d, J=7Hz), 0.97(3H, d, J=7Hz), 1.40(9H, s), 1.77-1.9
9(7H,m), 2.59(1H, br-s), 3.29-3.43(2H, m), 3.65-3.76(2H, m), 3.95-4.05(4H, m), 4
.16-4.24(2H, m), 5.07(1H, br-s), 5.48(1H, s), 5.71-5.84(2H, m), 7.25-7.35(9H, m)
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3.01(3H, m), 3.60-3.63(4H, m), 3.89(4H, br-s), 5.46-5.70(3H, m), 7.30-7.43(9H, m
), 8.57(3H, br-s)
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TH-NMR (CDCl5,3 )0 0.84(3/2H, d, J=7Hz), 0.86(3/2H, d, J=7Hz), 0.88(3/2H, d, J=7
Hz), 0.91(3/2H, d, J=7Hz), 1.37(9/2H, s), 1.40(9/2H, s), 1.66(3/2H, d, J=7Hz), 1
.67(3/2H, d, J=THz), 1.74-1.86(1H, m), 2.43-2.44(1H, m), 3.18-3.23(1H, m), 3.32-
3.38(1H, m), 3.42(3/2H, s), 3.45(3/2H, s), 3.52(3/2H, s), 3.57(3/2H, s), 4.13-4.
15(1H, m), 4.28-4.34(1H, m), 4.90(1/2H, d, J=6Hz), 4.93(1/2H, d, J=6Hz), 5.14(1/
2H, br-s), 5.22(1/2H, br-s), 5.73-5.77(1H, m), 5.86(1/2H, d, J=9Hz), 5.91(1/2H,
d, J=9Hz), 7.01-7.05(2H, m), 7.13-7.16(2H, m), 7.22-7.29(4H, m)
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TH-NMR (DMSO-dg,5 )0 0.82(3H, d, J=7Hz), 0.86-0.89(3H, m), 1.45(3H, d, J=7Hz), 1
.91-2_00(1H, m), 2.79(1/2H, q, J=5Hz), 2.80(1/2H, q, J=5Hz), 2.95-3.10(2H, m), 3
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.10-3.30(6H, m), 3.89-3.97(1H, m), 4.15-4.21(1H, m), 4.69-4.73(1H, m), 5.42(1/2H
, d, J=9Hz), 5.45(1/2H, d, J=9Hz), 5.55(1/2H, d, J=9Hz), 5.56(1/2H, d, J=9Hz), 7
.06-7.09(2H, m), 7.26-7.35(6H, m), 8.27(3H, br-s)
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TH-NMR (CDCl5,d )0 1.01(3H, s), 1.06(3H, s), 1.40(9H, s), 1.68(3H, d, J=7Hz), 3.
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04-3.14(2H, m), 3.46(3H, s), 3.51(3H, s), 4.12(1H, br-s), 4.24(1H, dd, J=16, 5Hz
). 4.90(1H, dd, J=16, 7Hz), 5.05(1H, br-s), 5.64(1H, d, J=8Hz), 5.76(1H, d, J=8H
z), 7.01-7.04(2H, m), 7.10-7.11(2H, m), 7.22-7.28(4H, m)
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), 3-19(3H, s), 3.-24(3H, s), 3.91-3.94(1H, m), 4.18(1H, dd, J=15, 8Hz), 4.70-4.7
2(1H, m), 5.42(1H, d, J=8Hz), 5.48(1H, d, J=8Hz), 7.05-7.08(2H, m), 7.26-7.32(6H
m), 8.43(3H, br-s)
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TH-NMR (CDCl5,8 )0 1.39(9/2H, s), 1.41(9/2H, s), 1.98-2.07(1H, m), 2.74-2.86(7H,

m), 2.95-3.45(5H, m), 3.69(3/2H, s), 3.70(3/2H, s), 4.41-4.52(1H, m), 4.65-4.74
(1H, m), 5.12(1H, br-s), 5.98-6.07(2H, m), 7.05-7.09(2H, m), 7.17-7.33(7H, m), 7
.72-7_.74(1H, m), 8.09(1H, d, J=7Hz)
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3.27(8H, m), 3.74(3/2H, s), 3.75(3/2H, s), 4.34-4_.39(1H, m), 4.63-4.75(1H, m), 6
.05-6.15(2H, m), 7.11-7.13(2H, m), 7.19-7.28(4H, m), 7.55-7.57(2H, m), 7.75-7.79
(2H, m), 7.97-8.00(1H, m), 8.53(3H, br-s)
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TH-NMR (CDCl5,d )0 1.29-1.31(5H, m), 1.43(9H, s), 1.58-1.64(3H, m), 2.25-2.30(1H
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, m), 2.39(2H, t, J=8Hz), 2.74-2.77(1H, m), 2.95-3.33(8H, m), 3.69(3H, s), 4.56-
4.62(2H, m), 4.75(1H, dd, J=14, 7Hz), 6.12(1H, d, J=12Hz), 6.14(1H, d, J=12Hz),
7.19-7.34(3H, m), 7.42(1H, d, J=2Hz), 7.88(1H, d, J=2Hz), 8.08-8.10(1H, m)
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TH-NMR (DMSO-dg,8 ) O 1.25-1.31(4H, m), 1.52-1.57(4H, m), 1.91-2.03(1H, m), 2.14
-2.22(1H, m), 2.42(2H, t, J=7Hz), 2.69-2_.75(2H, m), 2.77(3H, s)., 2.96-3.21(3H, m
). 3.75(3H, s), 4.37(1H, dd, J=14, 7Hz), 4.72(1H, dd, J=14, 7Hz), 6.14(2H, s), 7
.22(1H, t, J=8Hz), 7.27(1H, t, J=8Hz), 7.55-7.58(1H, m), 7.84(2H, s), 7.97-8.00(

1H, m), 8.16(3H, br-s)
ooocooao
goooao
goobobooooooboooooboooboobobooobbooooobbooooboboooooan
ooocoobooooog
gooooaad

N N

/ /

§ 2 N SO VSN GNP it

d S i o NH, d S o N,Chondronln sulfate

\’[ HCI \?/ H

Os000000D0O0oO0DbDOO0O04.09(0.398mmoDH 0 00O0D0OODODODOOCDODODOOODO
ocooo) hoooooooooooooDoDOooo2zmoDODOODDOODODODODOODDODOO
goooooooboogooboooobobobooobobooobbooobobo,oo0ooboan
goobobooooobooooboooboobobooobboooooboboooobobooooonan
OoOO0O0OO0O00O00ODO0OD0O0DO0OD000D0OD0A42mgo.080mmoH)I OO0 O0COMIDDODOO
goooooooboogoobooobbobooobobooobbooobbooooboao
o000 ODoooDoooooooo38mg@o.osmmoDO DO DOCImIDOOOODODOO
cooocmio0mwmiDOO0O0OODOO0OODOOODODOOOODOD20000000DO00O0O

oo IDODODDOOOCDOODODODDODODODDODODODOODODODOODOOOZ2ZMIODDODODO9
ocbcoooDOOosmiDOOCODODDOODDOODDOOODODDOUOODOOMOOCODODODOODOD

10

30

40



(76) JP W02018/199174 Al 2018.11.

00000 bo0O0oboDOoboOoboDOoboOooDgOooDe D000 bODOoboDOoboDOoboDoboDoooan
I A 0 A R B A W A B A W N N N N NN NN NN
OO0somgD 0O0OO0MW-N\MRO O OO ODDO0ODO0ODODO0O0ODOO0ODODOOODODOOOOODOODOOD
goooboooobbooUobbdUoi1lwoooodd
gooobono
goooaod
gooooboooobooooooooooboboo oo oo o0oDbooooobooodad
goooobooooobooo bbb booon, bbb bbooobbooao
I A 0 A N R A A B A W A B A W A N N N R NN
ogooooao
ogoogoooao

N N

/ /

— | o o
o NXN © N SN0 N\H/O\k
\_J =/ 0

000000000000 00O0O000D0O00DOO0O0ODOO0O0ODOO0ONoooOooao
00000000000 O000278mg0.99mmo)0 0 0000000000000 O0

0 437mg(1l.49mmol)0 0001000 00 OO O0O0DOCOODO04000000000000000
000000000000 000O0000@s%WO00000000000)00000
00000 308mg(54%)0 0 O O

TH-NMR (CDCl5,8 )0 0.75(6H, t, J=7Hz), 1.35(9H, s), 1.80-2.06(5H, m), 2.69-2.74(
1H, m), 3.05(3H, s), 3.09-3.33(3H, m), 3.69(3H, s), 4.49(1H, dd, J=14, 6Hz), 4.7
4(1H, dd, J=14, 6Hz), 4.91(1H, br-s), 6.23(1H, d, J=12Hz), 6.29(1H, d, J=12Hz),
7.26-7.32(3H, m), 7.42(1H, d, J=2Hz), 7.78(1H, d, J=2Hz), 8.10-8.12(1H, m)
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TH-NMR (DMSO-dg,5 )0 0.86(6H, t, J=8Hz), 1.87(4H, q, J=8Hz), 1.94-2_02(1H, m), 2
.16-2.19(1H, m), 2.83(3H, s), 2.99-3.05(1H, m), 3.14-3_.19(2H, m), 3.75(3H, s), 4
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.37(1H, dd, J=14, 7Hz), 4.74(1H, dd, J=14, 7Hz), 6.32(1H, d, 12Hz), 6.35(1H, d,
J=12Hz), 7.20-7.28(2H, m), 7.56(1H, d, J=8Hz), 7.82(1H, d, J=2Hz), 7.88(1H, d, J
=2Hz), 7.97(1H, d, J=8Hz), 8.79(3H, br-s)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2018/016843

A CLASSIFICATION OF SUBJECT MATTER

Int.Cl. C08B11/145(2006.01)1, A61K31/4178{2006.01)1,
A61K31/452(2006.01)i, A61K31/5415(2006.01)1, A61K47/61({2017.01)1i,
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C08G69/48(2006.01)1

According to International Patent Classification (IPC) or te both national classification and TPC
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