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3.86 (m, 3H), 3.29-3.39 (m, 3H), 2.76-2.93 (m, 6H)
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LCMS (ESD) m/z = 227 (M+H)". '"H NMR (500 MHz, DMSO): &
(ppm) 12.40-12.80 (br, 1H), 8.58-8.87 (m, 2H), 3.76-3.78 (m, 4H), 3.34-3.37 (m, 6H),

1.10-1.16 (m, 6H)
gooO00o0ono
000 3:

N-(4-0000000000)-N-(6-n-0000000)[1,3,5100000 -2-00 )-N,0-

O000D-000000000(XY)

10

20

30

40

50



(62) JP 2015-521201 A 2015.7.27

N)§N HNTN" N)§N HzN’V NJ§N
| - = | —_— |
Cl)\N/)\CI \/\H)\N/)\CI \/\TJ\N/)\N/W
H H
XVIII XXII XXIV
HSC\N/O_CH3
CH3NH-OCHj; HCI N)§N HCI
—_— - |
DIPEA, EtOH \N/\,T')\N’J\,?l
H
XXV
Ax—A10
oooooao

2,4-0000-N-(6-n-0 000000 )-[1,3,5]00 00 0 (XXI11)
02,4,6-00000-1,3,5-00 000 (XVII11)(20g0 109mmol)d O O O O (100mL)0 O O
Do0O0O0O0(G@GoM)IODIIODODDOIDODODONONDODDODONODDODONDD-1-000 (7-190 12
ommoDD 0 (20mML)0 000D CODODDOCOODONDOCODODOOODOOO2N NaOH(60mLO 120
mmoDO O ODO0D-5000000000000000000O000000600000000O
000000000 @x2m)0 0000000000000 O0000O000?2,4-0000
-N-(6-n-0000000)-[1,3,5]100000 (XX111)0 0000 (18g0 0 0 80%)0 O O O
00 O0LCMS (ESI1) m/z = 208 (M+H)™O

ODooooo
2-000-N-(4-0000000000)-N-(6-n-0000000)[,3,5]00 000 XXIV
)

2,4-0000-N-(6-n-0000000)-[1,3,5]0 0000 (XX111)(18g0 87mmol)0 O
Do @ooml)D D O0ODCOODODO(GONM)IOODIDODODONDODODODODODODDDDODDOn
000000000 (6.7¢g09%mmol) 00000 @GomML) 0000000000 o0DOON
ODOO0O0O0O000O0O2N NaOH(44mLO 88mmo)D D D 0D D00 050 00000000000
D0O0O0000O000300005000000600000000000000000(3x2
M0 0 0000000000000 O000O0O0O0O0O02-000-N-@-00000000
O00)-N-(6-n-0000000)[1,3,5]0 0000 (XXIV)O O OODO (129000 57%)0 O
000000 LCMS (ESI) m/z = 242 (M+H)*O

0Doo0Oooo
N-(4-0000000000)N-(6-n-0000000)[,3,5100000-2-00)-N,0-
00D00-000000000000XXY)
02-000-N-(4-0000000000)-N-(6-n-0000000)[1,3,5]00 000 (XX
1V)(1.5g0 6.2mmol)ON,0-0 0 0000000000000 O (3.0g031.0mmol)d O O DI
PEA(6.5g0 49.6mmol)0 EtOH(SOML)0 0 0 001000 0160 0 00000 O0O0C0 D000 O

O Ooooo

000000 EAc(4oONL) 0 0 00000 @ooml)D 00000000 (100mL)D 000 O
Na,SO,0 00 0000000000000 0000000000000(@OO0O000/0
00O0005/1.5/2) 0 0000000000000 00000O000S500mg(26%)0 000
000000000 (500mgd 1.88mmol)0 H,O0(10ML)D O O 0 O O 0.5M HCIO O O (4.0mL)
000000000000 000O0000O0000O000ON-@-0000000000)-N
(6-n-0000000)[1,3,5]00000-2-00)-N,0-0000-00000000C00¢01

OO XvOs52omg)U OO OoODOOoOOODOOO
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LCMS (ESI) m/z = 267 (M+H)". 'H NMR (500 MHz,

DMSO): & (ppm) 11.80-12.10 (br, 1H), 8.68-8.85 (m, 2H), 3.77 (s, 3H), 3.15-3.36
(m, 7H), 1.49-1.55 (m, 2H), 1.23 (s, 1H), 0.85-0.93 (m, 3H), 0.43-0.49 (m, 2H), 0.22-
0.25 (m, 2H)

0Ooo0o0oo

000 4:

N-(4-0 00 000)-N-(6-n-0 0000 00)-[1,3,5]00000-2-00)-N,0-000 0O
000000000 XXVID

Cl Cl Cl
A~
L — L = AL
~
Cl)\N/ cl \/\N)\N/)\CI \/\ITI N 'TI/\
H H H
XVl XXl XXV
HSC\N/O_CHS
CHsNH-OCH; HCI Nl)*N Hel
—_—
DIPEA, EtOH \/\ITIJ\N/)\N/\
H H
XXVII
AF¥—AhI11
Ooooo0oOoaod

2,4-0000-N-(6-n-0 000000 )-[1,3,5]00 000 (XXI11)
02,4,6-00000-1,3,5-00 000 (XVII1)(20g0 109mmol)d O O O O (100mL)0 O O
DoO0O0O0O(@GomM)IODIIODODDOIDODONONONDODDNONDONDODDNDONDD-1-000 (7-190 12
ommol)D 0 (20mML)0 00 D0 ODODOO0OODODDOOODODOO0OODONOOO2N NaOH(60mLO 120
mmoDO O ODO0D-5000000000000000000000C00O0006000000
00000000000 (@Gx2mM) 0000000000 O0DO0DONDODOONODDOOOan?2,4-
00O0O0-N-(6-n-0000000)-[1,3,5]10 0000 (X111)J 00001890 O O 80%)
000000 DOOLCMS (ESI) m/z = 208 (M+H)™O

0Doo0o0oo

2-000-N-(4-000000)-N-(6-n-0000000)-[1,3,5]00000 (XXVI)
02,4-0000-N-(6-n-0 000000 )-[1,3,5]00 000 (XX111)(4.0g0 19.5mmol)O
D000 @oM)IOODODODODODOD@M)DID0DODONDONDODOONDONDODOoONDONDoOoooooO
000000 (1.91g023.4mmol)J 0 (AOML) D OO0 D O0O0OC0COOD0O00OODOCO OO NaOH(2
.34g0 58.5mmol)0 0 (IOML)D D 0O OO0 D00 OS50 0000000000000000O
00000040000 00000000000000000E@x25m)0 00000000
000000000000 0000002-000-N-(4-000000)-N-(6-n-0000
00O0)-[1,3,5]0 0000 (XXVI)O OO OO (3.89g0 0 092%)0 000000 O0LCMS (E
SI1) m/z = 216 (M+H)*O

0Doo0o0oo
N-(4-000O000)-N-(6-n-0000000)-[1,3,5]00000-2-00)-N,0-0000O
-000000000000 XXVID
02-000-N-(4-000000)-N-(6-n-0000000)-[1,3,5]00 000 (XXVI)(2g
09.3mmoON,0-0 00 0000000000000 (4.590 46.5mmol)0 O O DIPEA(8.4g
0 65.1mmol)0 EtOH(20ML)D0 OO0 001000 0160 0 0000 0000000000000
00 EtOAc(I5omML) 0 0 D000 O ooml) D 0000000000 @oomL)DC 00000
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Na,SO,0 0 00000000 CO0O0O0O0DOO0OO0OCO0DOOO0OOODOOO0OOOOOODOOGOC
0o0o0o0Do0OoO/00000010/1-2/70))0 00000000000 (820mgh 37%)0 O O O O
00000000 (820mgd 3.42mmol)0 H,OCIOML)D O O O O O 0.5M HCIO O O (11mL)d O
00000000 oDoDOo0o0o0ooDo0oo0o0DoDoDoO0oOoON-(4-000000)-N-(6-n-000
0000)[1,3,5]10 0000 -2-00)-N,0-0000-000000000000XXVID
000000 (944mg)0 00000

LCMS (ESI) m/z =241 (M+H)". 'H NMR

(500 MHz, DMSO): 8 (ppm) 12.25-12.75 (br, 1H), 8.71-8.75 (m, 2H), 3.75-3.92 (m,

6H), 3.25-3.37 (m, 4H), 1.50-1.55 (m, 2H), 1.09-1.16 (m, 3H), 0.87-0.94 (m, 3H) 10
OooooQ0O

0005:

N-(00-4,6-(2-0 000000000 ))[1,3,5]10 0000 -2-00)-N,0-0000-00
0000000 XXIX)

Cl Cl N
NN HZN/Y NN CH3NH-OCH3 ‘HCI N)‘\~ HCI
L -
C|)|\N/)\CI YT)\N/)\T/Y DIPEA, EtOH Y\,T‘)LN/)\IT‘/Y
H H

XVl XXVINI XXIX 20

AEX—Ah12

ooooon

2-000-N-(4,6-00-(2-0000000000)-[1,3,5]0000 0 (XXVIII)
02,4,6-00000-1,3,5-00 000 (XVIT1)(5.0g0 27mmol)0 0 0 0 O (35mL)0 O O O
ooood¢éGomooooooooooooooooooo2-0000000-=-1-000 4.
Og0 54mmoD)0 0 DD O OML DO O ODDOOODOOODDODOODODDOOOD2N Nao
H7/mLO 54ammo)0 D00 0O OGSO 000DO0DDOOODODODODOODODOOOODOGOGO O30
gooso0c0opooDeod 0000000 DDOOODDO@GmMLDOIOOODOOOO0naOn 30
0o0o0ooo0ooobooDooooe2-000-N-@4,6-00--00000000D0OD0O)-[1,3,5]
00000 XVIIIDOOODOO(6.0g00087%)00000000LCMS (ESI) m/z = 258
(M+H) 0O

ooooon

N-(0 0 -4,6-(2-0 000000000 ))[L,3,5100000-2-00)-N,0-0000-00
00o0o0oDo0ooooo ;XX

2-000-N-(4,6-00-(2-0 000000000 )-[1,3,5]000 00 (XXVII1)(2.57g
10mmo)ON,O-0 0000000 DDOOOODDOO(1-9490 20mmol)O O O DIPEA(S-16g
40mmo)0 EtOH(IOOML)O D O O O 1000 01600 00D 00 0O0D0ODODDODODODODODODOOO

0 EtOAc(200mML)0 0 00 D000 (2x100ml) 00000000000 @ooml) DO O 0OCOO 40
Na,SO,0 0O OO0OD0ODD0OD00000O0O0COoODODDbODO0ODO0DO0ooooooooboboboooooooan
(OO0 O0o0Db/00000055/DH000000O0O00O00OD0OD0OE20mgO 330 OO DO OOO
00000 (920mgd 3.3mmol)0 H,0(10mL)O O O O O O 0.5M HCIO O O (6.6mL)0 O O O
0000000 o0DoDoDO00o0ooDDoDO0oO0o0DDOoOON-(@O-A4,6-R-00000O00DDODO0O0)
HI[1,3,5]0 0 000 -2-00)-N,0-0 000 -0000D0000O0000CCXIX)DDODOOoad
(1.o9)0 00000

OoOoooood
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LCMS (EST) m/z = 283 (M+H)". "H NMR (500
MHz, DMSO): & (ppm) 12.55-12.60 (br, 1H), 8.57-8.77 (br, 2H), 3.78 (s, 3H), 3.40-
3.45 (m, 3H), 3.11-3.19 (m, 4H), 1.80-1.86 (m, 2H), 0.89-0.94 (m, 12H)
goooO00o0oo
000 6:

N-(0 0 -4,6-(2,2-0 00 00000000))[1,3,510 0000 -2-00)-N,0-0000 -
000000000000 XXX

ol HaC O HiC -0 ~Chs
A HoN 1 Hel
| » |
CVJ\NJ\CI CVJ\N)\CI \*/\T/kNékT/\+/
H H
XVIII XXX XXXI
AF¥x—AI13

Doo0Oo0oo

N-(4,6-0 000 [1,3,5]0 0000 -2-00)-N,0-0000-000000000 XXX
02,4,6-00000-1,3,5-00 000 (XVIT11)(30g0 163mmol)0 O O O O (300mL)0 O O
DO0ON,0-000000000000000O00 (15.890 163mmol)0 O O DIPEA(42g0 326mm
oDOODODODODDCODODDONDI1I0000000DN0N0C0OO0O0NO0OOEtOAC(750mL)0 O
0000 @oOM)0O0O0O0O0O0O000NaS0,00000000000000000000
000000000000 000O0O0(@OO0O00O0/00000050/1-10/1)00 00
000000 ON-(4,6-0000([1,3,5]00000-2-00)-N,0-0000-000000
O0O0(XX)ODOD0000 (59000 73%)000000LCMS (ES1) m/z = 210 (M+H)™O
0Dooooo

N-(0 O -4,6-(2,2-00000000000))[1,3,5]00000-2-00)-N,0-0000-
000000000 XXX

ON-(4,6-0 000 [1,3,5]00000-2-00)-N,0-0000-000000000 XXX)(
1g0 4.78mmol)0 2,2-0 0 000 000 -1-0 0 O (832.5mg0 9.57mmol)d O O DIPEA(1.85g
0 14.34mmol)0 EtOH(2OML)0 D 0 001000 0160 0 000 COO0O0D0OCO0O0DOOOOOO
000EOAc(4OML)0 000000 (om0 00000000 (20mL)0 000 0 NayS0,0
000000000000 00O0O0O0O0O0O0O0O0OO0D0O0O0OO0O0O0O0OOO0O0O(@OOoan
0/00000020/1-5/1)0 0000000000 @.49095%)00000000000
00 (1.4g0 4.52mmol)0 H,O0(10ML)D 0 0 0O O O H,00 0.5M HCIO O (14.5mL)0 0000 O
000000000000 000O000O0ON-(0O-4,6-(2,2-00000000000))[
1,3,5]0 0000 -2-00)-N,0-0000-00000000000000000 (1-679)
0Ooo0o0oo

LCMS (ESI) m/z = 311

(M+H)". "H NMR (500 MHz, DMSO): & (ppm) 12.40-12.70 (br, 1H), 8.52-8.81 (m,
2H), 3.75-3.79 (m, 3H), 3.33-3.36 (m, 3H), 3.14-3.21 (m, 4H), 0.89-0.96 (m, 18H)

ooooonoD

goaozv:
4,6-00-N-0000000D000-[1,3,5]00000-2-00)-N,0-0000-0000
O0O00DD00O0OXXILD
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Cl Cl H3C\N/O"'CH3
H,N
wJ§N ? _<j N/kN CH3NH-OCH3 -HCl N/LN.HC
- . | .
CF/L\N4i\CI zfX\N/l\Néi\N/zCS DIPEA AKX\N,iLN4i\N,lC§
A y i y
XVl XXXII XXXIII
AFx—A514
Oooooo

2-000-N-(4,6-00 (0000000000 )-[1,3,5]00 000 (XXXI1)
02,4,6-00000-1,3,5-00 000 (XVII1)(40g0 217mmol)0 0 0O O O 200mLO O O O
00O0O0(@soM) 0000000000000 000O00000000000O0O(24.89
0435mmo)0 00000 0000000000000 O0O000 2N NaOH(218mLO 435mmol)0
0oO0O0o0O05s000000000000O000O0O0OND0DONDNONDODOND3000000
5000000600 000000000000000CGx100ML)00O0O0000O000O0O
000000000000 -N-4,6-00-(0000000000)-[1,3,5]00 000 (XX
XINDOOODODO (@6g00093%)0 000000 O0LCMS (ESI) m/z = 226 (M+H)*O
0Doo0ooo
4,6-00-N-0000000000-[1,3,5]00000-2-00)-N,0-0000-0000
00000 XX

00O00-N-4,6-00-(0000000000)-[1,3,5]00 000 (XXX11)(2.25g0 10mm
ol)ION,0-0 000000000000 O000 (1.9490 20mmol)0 O O DIPEA(S.16g0 40mmo
DO EtOH(I0OML)O0 0 0 001000 0160 00000000 C0O0O0O0OCOO0O0COOOELOA
c(oomL)0 0 00000 (2x100mL)0 0 00000 (100mL)0 000 0 0 O Na,S0,0 00 0
000000000000 000O000O0O0O0O0O0O0O0O0OOO0O0OOoO0Oo(@OoOoooon/
0000003/1)000000000001.09(40%)0 000000000000 (1.0g0
4.0mmol)0 H,0(10mML)O 0 0 0.5M HCIO 0 O (8mL)0 0 0000000000000 000
N-(4,6-00-0000000000-[1,3,5]00000-2-00)-N,0-0000-00001
O00O000O0O0EXXINNDOODODODOD @.059)000000

LCMS (EST) m/z =251 (M+H)". 'H NMR (500 MHz, DMSO): & (ppm) 12.00-12.80

(br, 1H), 8.70-9.50 (br, 2H), 3.76 (s, 3H), 3.28-3.38 (m, 3H), 2.69-2.89 (m, 2H), 0.59-

0.81 (m, 8H)

Dooooo

00 O 8A:

N-(4,6-0 0 -n-0 000000 -[1,3,5]00000-2-00)-N,0-0000-000000
00 O (XXXV)

00 O 9A:

N-(4,6-0 0 -n-0000000-[1,3,5]00000-2-00)-N,0-0000-000000
00000000 XXV
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cl H3C—N-O-CH
)\l /\/NHZ N*N 3 H 3
N“SN  NaOH/H,0 T _ NaOH
oA NP TRy T TNTNTNTST 1401y
5000’ 3h H H SOOC, 6 h
XVIII XXXIV
—CH
HsC. _O-CH, H3C\N/O 3
N H,SO A o2
NJ§N 2904 Jﬁ.iﬂi 0-5-0-H
B ®
- 14-5FFHY S Ay~ ©
SN R Gn NN
H H H H H
XXXV XXXV
AF—AI15A
OD0O00D

2-000-N-(4,6-00 -(n-0000000)[1,3,5100000 (XXXIV)
02,4,6-00000-1,3,5-00000 (XVIT1)(15.00g0 81.34mmol)0 0 O n-0 0 O O O
00 (13.4mLO 162.68mmol)0 0 O O O (300mL)0 O O O (15mL)0 O O O O 2M NaOHO O (82m
LO162.68mmol)J 00 0 000 O0DOOO0OOCOCOOSs000300000000000000CC
ooml)D 0 00O0DOOOOCOCOOO0O0O0O0O0O0DODODOOOOOOOOO0O0O0O0ODOO
00002-000-N-4,6-00 -(n-000000O0)-[1,3,5]100 000 (XXX1V)(15.88g
00085%)0 000

OoooQoO

N-(4,6-0 0 -n-0000000-[1,3,5]00000-2-00)-N,0-0000-000000
000 (XXXV)

02-000-N-(4,6-00 -(n-0 000000 )-[1,3,5]00 000 (XXX1V)(10.00g0 43.53
mmol)IN,0-0 0000000 COO0O0D0O0O0O0 (8.4990 87.06mmol)0 O O NaOH(3.13g0 7
8.35mmol)0 1,4-0 0000 (120mL)0 000 (EOomL)0 0000600 0600000000
000000000000 0NaHCO,0 0 (500mL)0 0 00000000 O EtOAc(3x200mL)
000000000000 000000(300mL)D 00000000 (300m)00C00O00Na
0,0 00 0000000000000 D000000000D00000000000CHC
I,/EtOH(9/1 v/v)0 00000000 ON-4,6-00-n-0000000[1,3,5]10000
0-2-00)-N,0-0000-00 0000 (XXXV)(9.96g0 0 0 90%)0 O O O
Doo0Q0oO0

N-(4,6-0 0 -n-0000000-[1,3,5]00000-2-00)-N,0-0000-000000
00000000 XXXV

N-(4,6-0 0 -n-0 000000 -[1,3,5]0 0000-2-00)-N,0-0000-00000
00 O (XXXVO 3.24g0 12.74mmol)0 1,4-0 0 0 0 O (100mL)0 O O O (95%)H,SO0,(0.72mL
12.74mmol)0 00 0 000000000 COCOO0O0.500000000000000000
00000000 (@x2smM) 00 0000000000000 000000D0/0000
000D000OC0OO0ON-4,6-00-n-0000000 -[1,3,5]00000-2-00)-N,0-
000-00000000000000XXVIO3.86g00086%)I 000000000

oggao

OOooooog

"H NMR (400 MHz, DMSO): &

(ppm) 12.0-11.2 (1H, br s), 8.7-8.3 (0.7 H, br s), 8.10 (0.3H, br 5), 7.8-7.3 (1H, m),
3.78 (3H, s), 3.40-3.20 (7H, m), 1.61-1.45 (4H, m), 0.93-0.84 (6H, m). ESI-MS (m/z)
255 [M+H]"

00 - 1340 1350 0O
gooooao
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0 0 O 8B:
N-(4,6-0 0 -n-0 0 00000-[1,3,5]00000-2-00)-N,0-0000-000000
000 (XXXV)

00 0 98B:

N-(4,6-0 0 -n-0 0 00000-[1,3,5]00000-2-00)-N,0-0000-000000
00000000 XXXV

H H3C\ ,O\

Cl Cl N. CH N~ CHj
A N NH, NN H,e™ o 8 HCI NN
| ! P I
i N"ci NaOH, H;0 v\”)\NJ\ﬁ/\/ K,CO;3 \/\N)\N/)\ﬁ/\/
Fehy NN-OAFILFEITEFR
XVIII XXXIV ' 70-80 °C XXXV
HaCo. O
H,SO, N \CH3
XV NN H,S0,
PN
H H
XXXV
AX—A15B
Oo00o0OooOoao

001: 2-00 0 -N-(4,6-0 0 -(n-0 000000 )-[1,3,5]10 000 0 (XXXIV)
000:2000n-00000000000-00000000000020000 0 n-0

ooocooobooboooooooo-ooooobobbobobOooooooobbboooooonb
OHPLCOOODODODODDODODDODOODODODODODODODEOOO-4,6-00-n-00000O0000-
s-0000O0O)oOooooooooDoooooQeeooooooao

gooodaad
ooocooboboboooooooooobobbooooooooobbobobooooooooobooao
Ooo0oo0oDDDOO0O0O0oO0oo0oooslbbo0D 0000 o0O0blkgG4200)H)o0 000000000
ocois0coooo0oooDOoooobooooDOn-0D00O0O0DODO0D@OoOOOOHYDOOoDODO
ooo4s50000000000000002v NaOHO OO OO ODODODODOO4000000
Oooo0DDOO0OO0DO0oO0oOooooo0oDDO0OpHDO OO0 @OOpHO 49O 0O DO DO GBN NaOHD OO O
pHO 8O0 90 D OO DOOOOO040050000.5000000000000I1IPCHPLCO OO
ooocooboobooooooooooboo2vxoooocooobobobobOooooooooobooao
ooocoobobooooooi1looooooooobooao

goooogao
cooocoooOoooDOoooso00oDOoOoCODOOCODOWIDOHY)yOODODOODOODO
ooocoobobobooooooooobobbooooooooobobobobooooooooobooao
ooooDDbOO0oO0oOo/0@:2)00o0O0OMIBE 1. SL0 000 000ODODDDODOOOOOOO
OCOoO@OUOO0OHYDOoDODOODOD0OO0OE:SsS0002"H)O 0O DODBODO00OOO0O0O0ODOO.5

wooOooooooooooobOOoooooOoooDOo@eHAHPLCOODDODOODODODODOODOD
ooo0o)H)oooooozghQADOOOoooooDbobooboi1oboboooooooooboao
gooobooooooooooooboooooboooobobooooboooobobooao
oooObObOO0O0oooooocobbOOob0oDooooooAD O OOn

ooooaon

020001: N-(4,6-00-n-0000D000C-[1,3,5]00000-2-00)-N,0-000O
-000000000 (XXXV)
ob0:1000N-ODD0D0O0O0O000O0OCOCODODDODOO0ODO0OO0OO0OOOoOODODbODbOOrPLCOOOO
goooooooobooooobooooboboogoboboogooboboooobobooo
oooobDoboQecououoooooobooboobooooooooobooboboooooooooooao
ooobODbOO0O0DO0oooooooOoObObOooDooooeeccbObbbbobobooooQecoboDbonOanO
O

Oo0o0o0oojogooaoo
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000

000000000000 000O0000000000000000000000
N-OODODDOODOODDOOOO(VMALO OO O6-000-N,N-00000-[1,3,5]-00
2,4-0000(@01000)1kg(4.3500)0 000000000000 K,C05(1.2
530 00200)00000000000O0DMAOOODOOOOODOCOOODNON,O-
0000000000000 (0.637kgd 8.710001.500)0 000000000
(0000060 O0D0COODDDDOD)ISN100000000000000000O0D

MaOOOOOODODOOOOooooooooboovysosoooooooooo.50o0o0noO0OOongy
s08o0 00000000 O0O0OArPLCOODOOOOOODODODDOGSOOODOODODNC
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2H), 3.76-3.84 (m, 3H), 3.30-3.44 (m, 5H), 2.55-2.56 (m, 1H), 2.21-2.22 (m, 1H),
1.53-1.58 (m, 2H), 0.88-1.08 (m, 6H)
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400 MHz 'H NMR

(DMSO-dg, ppm) 7.80 (0.85H, t, J=5.5 Hz), 7.76-7.66 (1H, m), 7.49 (0.15H, t, J=5.5
Hz), 3.22-3.11 (4H, m), 1.55-1.42 (4H, m), 0.88-0.82 (6H, m). ESI-MS (m/z): 230,
232 [M+H]"
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400 MHz '"H NMR (DMSO-dg, ppm) 12.5-11.5 (2H, brs), 8.49 (1H, br s), 8.34
(1H, brs), 3.71 (3H, s), 3.34-3.16 (4H, m), 1.59-1.46 (4H, m), 0.94-0.83 (6H, m).
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400 MHz '"H NMR (DMSO-dg, ppm) 11.7-10.0 (1H, m), 7.9-7.1 (2H,

m), 6.09-5.92 (1H, m), 5.39-5.18 (2H, m), 4.35 (2H, d, J=6.0 Hz), 3.28-3.11 (4H, m),

1.56-1.42 (4H, m), 0.91-0.81 (6H, m). ESI-MS (m/z): 267 [M+H]"
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3.23-3.06 (4H, m), 1.54-1.40 (4H, m), 0.84 (6H, t, J=7.4 Hz). ESI-MS (m/z): 227
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6.43 (2H, m), 3.23-3.07 (7H, m), 1.55-1.38 (4H, m), 0.84 (6H, t, J=7.4 Hz). ESI-MS
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oooocoooU0oooDOoooDOooOU0oooDUOoooDO0o0DO0OoON-@,6-00-n-0DO00DODOO

-[1,3,5]00000-2-00)-N,N"-0000-00000 (1.1790 42%)0 0 O O
200 MHz 'H NMR (DMSO-dg, ppm): 6.81-6.44 (2H, m), 5.31 (1H, brs),

3.24-3.08 (4H, m), 3.05 (3H, 5), 2.47-2.40 (3H, m), 1.57-1.37 (4H, m), 0.84 (6H, t,

J=7.4 Hz). ESI-MS (m/z): 254 [M+H]"

oooooao
N-(4,6-00-n-O000000OC0O-[1,3,5]00000-2-00)-N,N"-O0000-00000
00000 _(L
O6-(N,N"-0000-00000)-N,N"-O00O0OO0ODO-[1,3,5]00000-2,4-0000 (XL
1X)(1.1790 4.62mmol)0 1,4-0 0 0 O O (10mL)O O O 95% H,SO0,(0-26mLO 4.62mmol)0 00
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000000000000 00.50000000000000000000000000
0@GBx25m)0 0 00000N-(4,6-00-n-0000000-[1,3,5]00000-2-00)-N
N-00D0D0-0000000000(O00000D0DO0oon

400 MHz '"H NMR (DMSO-dg, ppm) 8.48-8.32 (1H, m), 7.9-7.7 (0.5H, br s),

7.70-7.61 (0.5H, m), 3.34-3.20 (4H, m), 3.21 (1.5H, 5), 3.17 (1.5H, 5), 2.52 (1.5H, ),
2.51 (1.5H, s, DMSO & EE#), 1.59-1.46 (4H, m), 0.93-0.82 (6H, m). ESI-
MS (m/z): 254 [M+H]"

OooooQ0O
000 21:

0-0000-N-(4,6-00 -n-0000000-[1,3,5100000-2-00)-N-000-00
0000000 (LI

000 22:

0-0000-N-(4,6-00 -n-0000000-[1,3,5]100000 -2-00)-N-000-00
000000000000 (LIV)

H.C=0 \/@ HCI
H2N’o\/© H2C\\N‘O .

HCI
LI
Cl H3C\N/O\/©
FsC 0 PN NaOH JEPN
H H 1,4-0F %90 - !
H H
Ll XXXIV L
Ax—Ah24
oooo0oo

0000000 D00-0000-0000 (L)
00-0000-000000000000(5.009031.32mmo)0 0000000000 (H,
00 O 370 O %)(2.3mLO 31.32mmol)0 O O O O (40mL)0 O O O O NaOH(1.25g0 31.32mmol)
Oo(EGnOO0DO0O0D0DO0ODONDODODODONDDODDDNI0000000000000000000
0000000000 @Gx3m)DODO0000000000000Na,S0,0 0000000
00000000000 00-0000-0000 (LID4.1590 98%)0 0 00O

400 MHz '"H NMR

(CDCls, ppm) 7.40-7.29 (5H, m), 7.09 (1H, d, J=8.2 Hz), 6.47 (1H, d, J=8.2 Hz), 5.14

(2H, 8)

Oooooao

o-0000-N-O0D0D-D00DO0O0OD0D0O0O0OInD

000000 O0oo0ODo-000D0-0000 (3-85g0 28.48mmol)0 EtOHO O O 1M HCI/EtOHO
o¢GomDOON 0DO0DODONDDODODDONI00000000000000DO0DODGOan
O00000D @oomL)0 0000000 NaHCO,O O (75mL)0 O (75mL)0 O O O O Na,S0,
000000000000 0/ECAC(O: DO O DD OOO0OD/ROAC(7:H)O0 DD O OO0ODO
0000000000000 D0D00D000O0D0DO0DO0D0O0DO0OO0O0DO0OoO-0000-N-0000 -
000000000 (1.7290 44%)0 0 0 O

200 MHz 'H NMR (CDCls, ppm) 7.40-7.27 (5H, m), 5.53 (1H, brs),
4.71 (2H, s), 2.73 (3H, s)
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Ooooooodenn

0000 OooDoDoDoo2-000-N-4,6-00-(n-OO00O0DO0DO0O)-[1,3,5]100003
OKXXIVOo-OOOO-N-ODD-D0O0O0o0oDoOoood@oobooooDbo-000ano-N
-4,6-00-n-00000C0OC0O-[1,3,5]00000-2-00)-N-O00-00000O0OO
OEn@o2wo oo

200 MHz '"H NMR (DMSO-dg, ppm) 7.52-7.28

(5H, m), 7.07-6.67 (2H, m), 4.93 (2H, s), 3.26-3.03 (7H, m), 1.58-1.39 (4H, m), 0.85

(6H, t, J=7.2 Hz). ESI-MS (m/z): 331 [M+H]"

Ooo0o00ooao 10
o-00dod-N-@4,6-00-n-000000O0D0O-[1,3,5]00000-2-00)-N-000-00
00o0ooDooooooogdeny)
goopoDz00000000-0000-N-@4,6-00-n-000000O00-[1,3,5]0000
O-2-00)-N-000-000000000CCI1)Hoe9s% H,so,00000000-0000 -
N-(4,6-00-n-O000000C0O-[1,3,5]00000-2-00)-N-O000-000000O000
oooooodwmvwyiooooooboood

400 MHz 'H NMR

(DMSO-dg, ppm) 12.0-10.9 (1H, brs), 8.7-8.3 (1H, br s), 7.56-7.46 (2H, m), 7.46-

7.37 (2.5H, m), 7.36-7.30 (0.5H, m), 5.07-4.95 (2H, m), 3.44-3.16 (7H, m), 1.61-1.45 20
(4H, m), 0.94-0.82 (6H, m). ESI-MS (m/z): 331 [M+H]"

0Doo0Oooo

00 0 23:

N-(4,6-00 -n-0000000-[1,3,5]00000-2-00)-N-000000-00000
0000 (L)

00 0 24:

N-(4,6-00 -n-0000000-[1,3,5]00000-2-00)-N-000000-00000
000000000 (LW

30
OH

N/
Yy
\/\N N/ N/\/
H H
Lv AF—Ah25
Ooodoognoaod
N—(4,6—D O0-n-0 000000 —[1,3,5]D Ooo0oo-2-00d )—N—D goooo-g00o0odgao
0000 (LY
Ooo0130 00 00oo0oe2-00a0 —N—(4,6—D ] —(n—D OoO00o0oognoaod )—[1,3,5]D Ooodao
(XXXIV)D N-OOD0DO0Q0o0Q0-00dpopgoguooDogopbuooouoogoobodd N—(4,6—D 0 -n-0 40
00O0O00-[1,3,5]00000-2-00)-N-000000-000000000 (L)@
61%)0 O O O ESI-MS (m/z): 269 [M+H]*O
O0oo0odao
N-(4,6-00-n-O000000C0O-[1,3,5]00000-2-00)-N-0000O00O0-000003
000000000 (L
gogooz00000000 N—(4,6—D O-n-0000000 —[1,3,5]D Ooo0oo-=-2-00 )—N
-0d0dogoguofo0-obbgogobogogogao (LV)D O 0O 95% HZSO4D O N—(4,6—D O-n-0 0000
00-[1,3,5]00000-2-00)-N-OD000D0DO0-00000DO0O0O0O0O00O0DOOOVD
00000 (@ O95%)0

O Ooooo
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200 MHz 'H NMR (DMSO-ds, ppm) 11.5-11.1 (1H, br s),

10.66-10.40 (1H, m), 8.45 (1H, s), 7.75-7.36 (1H, m), 4.77-4.55 (1H, m), 3.30 -3.16
(4H, m), 1.61-1.44 (4H, m), 1.17 (6H, t, J=7.0 Hz), 0.89 (3H, t, J=7.3 Hz), 0.86 (3H, t,
J=7.3 Hz). ESI-MS (m/z) 269 [M+H]"

0 0 - 1540 1560 0O

gooooao

00ao02s:

6-[1,2]0 0 0000 -2-00-N,N"-0 0000 -[1,3,5]0 0000 -2,4-00 00 (LVID
0odno2e6:

6-[1,2]0 0 0000 -2-00-N,N"-O0-n-0000-[1,3,5]0 0000 -2,4-000000

000 (LVIIT)
(3 ®! (3
H

| N N &)

NN DIPEA NN H,SO4 NJ*N HSO,

| » ®
\/\NAN/)\N/\/ THF \/\NAN)\N/\/ SHEHY \/\N*N/)\N/\/

H H H H H H H
LVII
XXXIV LV
AFx—1526

oooooad
6-[1,2]0 00000 -2-00 -N,N"-O0 -n-0 000 -[1,3,5]0 0000 -2,4-000 0 (LvI

D
OACE(COD0D0)I0002-000-N-(4,6-00-(n-0000000)-[1,3,5]00000
OXXXIV)(1.50g0 6.53mmol)ON-0 0 00000000000 (19.59mmol)0 1,2-0 0 0 O
00000 (1.61g0 13.06mmo)0 0000000000000 0O0O0O0O0COCCOO 1000
0200000000000000NaHCO,0 0 (50mL)0 0000000 0 Et0Ac(3x25mL)0
0000000000000 0000(GomL)IO0000GOM)OO0000NaS0,0000
000000000000 CH,CIL,/EtOH(99:1)0 0 CH,CIL/EtOH(95:5)0 0 00 0 0 00 O
0000000000000 000000000000000006-[1,2]000000 -
2-0 0 -N,N"-0 -n-0 000 -[1,3,5]0 0 000 -2,4-0 0 0 0 (LVII1)(1.63g0 89%)0 0 [
0 ESI-MS (m/z): 281 [M+H]*O

Dooo0QoOo

6-[1,2]0 00000 -2-00-N,N"-0-n-0000-[1,3,5]00000-2,4-000000
000 (LVILD)

000020 0000006-[1,21]000000 -2-00 -N,N"-0 -n-0 000 -[1,3,5]0
0000-2,4-0000 (LVI1)O 00 95% H,S0,0 0 6-[1,2]0 00000 -2-00 -N,N"-0
-n-0000-[1,3,5100000-2,4-000000000@IINDO0OO00O000000
Oooo0o0OoOoO

400 MHz 'H-NMR (DMSO-dg, ppm) 11.6-11.3 (1H,

brs), 8.61-8.41 (0.8H, m), 8.18-8.03 (0.2H, m), 7.63-7.28 (1H, m), 4.14-4.08 (2H, m),
3.92-3.81(2H, m, 7k & E# ), 3.36-3.19 (4H,m), 1.86-1.78 (2H, m), 1.77-
1.68 (2H, m), 1.6-1.45 (4H, m), 1.60-1.45 (6H, m). ESI-MS (m/z): 281 [M+H]'

00 - 1340 1370 0O

gooooaad

goaoa27:
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Oo0O000000oaxmny)
00a028:
N-(4,6-00-n-0000000-11,3,5]00000-2-00)-0-000000-N-000 -

OD0DO000000000000(dXy)

gooodadad

2-0000D000-0000000 -1,3-000 (LX)

ooooD-2-000 @-7/mLO6G1.30mmoN) DO DO DDOOOOOODODO (19.30g0 73.56mmol)
OCoOON-OOO0OO0OO0DOO0DOOD@o.00g0 61.30mmo)0 THEGGOMLO O OO ODODOODOO
OoODO0O00O0000@4.5m073.5emmod)DOD 000 O0DOOOCDODOOCDOOD20000000O
OO0O0O0ODDOO0OO0OO0O0O00OO0O00V/ECACO:DH)O D OO ODOOO/EOACG: DO ODODDDOO
ooooobobooooooooobbbooooooooobbobobooo2-0b0b0DoODbDOO

-0o0o0o0ooo00d-1,3-000 (LIXO 10.92g0 87%)0 O O O
400 MHz 'H

NMR (DMSO-dg, ppm): 7.86 (4H, s), 4.44 (1H, septet, J=6.2 Hz), 1.28 (6H, d, J=6.2
Hz)

o}
0 o}
DEAD, PPh, 1) HoN-NH, CIAO/\Ph
N-OH N0 R HN-0—<
2-PrOH / THF 2)HCl HCl DIPEA
o} T o}
LIX LX

o)
CH3-I K,CO3 HBr / AcOH
ph/\o)l\|}|_o_< Hf}l—O—( ‘HCI

h/\O NO
_< Ttk

LXI LXI LXIII

oo 0 <
cl LXII] 3V, o H3C /O

N
N NaOH / H,0 NI*\N H,S0, NTSN
; . l o
H/\/ 1,4-DF %%y \/\HJ\N/)\m’\/1,4-~/7]'=’F'H'/ \/\NJ\ /J\N/\/

LXIV

I-

AF—Ah27

gogao
o-0 0O
g 2-0
gogao
uggao

O-00O000o0oooooDOooD e

Oo0OO0-0000000 -1,3-000 (LIXO 10.78g0 52.50mmol)0 0 O 0O O O
(5.1mLO 105.00mmo)O CHCI(6OML)O O O OO0 OO0 02000000000
CooooooOo@omOOOO0O@omML)DDODDONaSO, 0000000
ooo OOO0O04M HCI/1,4-00 00 0 (23.8mLO 55.00mmo)0 00 00O OCDOOADO
ggono Oo0O0ODD-000DD0O0O000000(XO3.929g00067%)0C 00O

400 MHz 'H NMR
(DMSO-ds, ppm) 11.04 (3H, br s), 4.35 (1H, septet, J=6.2 Hz), 1.21 (6H, d, J=6.2

Hz)

goooon

o-0 00 0d0-N-OD00O0O0OoOooODD0O0O0Ogxn
oco-000O000-00D0O0000000D0DAO(E3-89g0 34.87mmol)O CH,CI,(A50mML)O O O
O0O0@IDHOODON,N-O0D0DDOODODD-000000 (14.4mL0O 87.18mmoD)0 0 0 DO O OO

OoOoo0oo0ogao
[ Jm i T [ [
Ooo0oo0ogoood
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OooooG.omozx4.8mmoDO 000000 O0OODDDOOOOSO00000000000
OOO0OO0OO0O0ONaHCOO0 OO (@OmL)OD 2000 00Na,S0,00000000000C0OAD0/EL
OAc(95:5)0 0 0 0D D00 00O/EOAc(6: DO O DD 0D ODODDDODODODDODDODOOoOODODDOOO
0odooooooDooooooDooo-0n0Do0DO0O-N~-OD00D0D0O0OO0O0D0DD0O0OO0XIo4.9
8g0 68%)0 O O O

400 MHz "H NMR (DMSO-

ds, ppm) 10.22 (1H, s), 7.42-7.29 (5H, m), 5.07 (2H, s), 3.89 (1H, septet, J=6.2 Hz),

1.11 (6H, d, J=6.2 Hz)

OooooQ0O

0-0000-N-00D0-N-O0000Q0O0O0O0O00000(XIn
OACE(COO0D0)I0O0O0000O00O0O0OCOCOO0O0O000000 (4.9890 23.80mmol)d O
0 K,C05(4.94g0 35.70mmol)0 0 0 0 0 0 0O (6.7mL0 107.10)0 000 0 0 0 O O (30mL)0
0000000000 70002400000000000000000000000000¢0
DO00O0O0D0DO00O00O0EOACO D00 00O (3x50m)0 00000000 (NayS0o,)0 O
0000000000000 000000000(@OO0)I00000(4.9690 93%)0 O
00O

400 MHz 1H-NMR (DMSO-46, ppm)
7.41-7.30 (5H, m), 5.12 (2H, s), 4.08 (1H, septet, J=6.2 Hz), 3.08 (3H, s), 1.12 (6H, d,

J=6.2 Hz)

oooooao

o-0000D00-N-OD00-0000D0000D0D0O00XIID
do-0000-N~~-O000-NOOODODODDODOOO0ODO0OO0OOagdg4.96g0d22.22mmol)0 O O 33% HBr
/AcOH(45mL)0 0 0 0200 00000 OO0OONaHCOO O (400mL)0 00 O O O O O CH,CIL(S
xisomLW) O OO O0OO0DOoo0DO0DoDODO00OO0O000O0ONa,So,0 000000000000 DO0n0
04M HCI/1,4-0 000 0O (6.7mLO 26.65mmoDHO0 0 0 0 0000 O0ODOOOOO-0O00OO
O0O0-N-O00D0-000000000000(2.099g0 75%)0 00 0O

400 MHz '"H NMR
(DMSO-d, ppm) 12.3-11.7 (2H, brs), 4.49 (1H, septet, J=6.1 Hz), 2.77 (3H, s), 1.12

(6H, d, J=6.1 Hz)

DoooQoO

N-(4,6-0 0 -n-0 0 00000-[1,3,5]00000-2-00)-0-000000-N-000 -
000000000 (LXIV)

02-000-N-(4,6-00 -(n-0000000)-[1,3,5]00 000 (XXXIV)(1.65g0 16.61m
mol)J0-000000-N-000-000000000000 (X110 2.09g0 16.61mmol)
0 O O NaOH(0.66g0 16.61mmol)0 1,4-0 0 0 0 O (50mL)0 0 0 O (5mL)0 O O O O 1000 O
160 0 0000000000000 0000000NaHCO,00 (s0mL)0 00000000
00EtOAc(3x50mML)0 0 0 0 0 0000000000000 GoM)IO0D00O0 (GomL)d O
000Nay,S0,0 00 0000000000000 CH,CIL,/EOH(99:1)0 O CH,CI,/EtOH(95:
50 0000000000000 0000000000000000000000000
N-(4,6-0 0 -n-0 0 00000-[1,3,5]00000-2-00)-0-000000-N-0000 -
000000000 (LXIVO 1.93g0 95%)0 O O O ESI-MS (m/z): 283 [M+H]*O
Ooo00Q0O0

N-(4,6-0 0 -n-0000000-[1,3,5]00000-2-00)-0-000000-N-000 -
000000000 00000 (LX)
ON-(4,6-00-n-0000000-[1,3,5]00000-2-00)-0-000000-N-000O
-000000000 (LXIVO 1.93g0 6.83mmol)0 1,4-0 0 0 0 O (6mL)0 O O 95% H,S0,(0
.36mL0 6.83mmol)J 00 0 00 O00OO0DO0OCOCOOO0D000.5000000000000000¢0
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0o0ooDooooDoDoooo @m0 ooooogoN-@4,6-00-n-0000000-[12,
3,50 0000 -2-00)-0-000000O0-N-OD00-OCO0O0DODOOO0ODDOOOOCE@O
Oo0ooo)ooaodad

400 MHz 'H-NMR (DMSO-

ds, ppm) 11.3-10.7 (1H, brs), 8.8-8.4 (1H, brs), 8.2-8.0 (0.3H, br s), 8.04-7.65 (0.7H,

m), 4.43-4.28 (1H, m), 3.42-3.18 (7H, m), 1.64-1.44 (4H, m), 1.25 (6H, d, J=6.1 Hz),
0.94-0.82 (6H, m). ESI-MS (m/z): 283 [M+H]"

000000
000 29: 10
0O-0 000 -N-(4,6-0 0 -n-0 000000 -[1,3,5]0 0000 -2-00)-N-000-00
0000000 @XVILD
0 0 0 30:
0O-0 000 -N-(4,6-00-n-0 000000 -[1,3,510 0000 -2-00)-N-000-00
000000000000 (XIX)
X
Ph HsC”H Ph  NaBH,CN Ph
HN-0—/ A N-0— ~N-0—/
HCI H,0 / MeOH H ACOH H
LXVI LXVII 20
O—/Ph _JPh
1 22 W H,SO N
NSN NaOH / H,0 A 2504 Y
SN Tt AL 141 %5y )NI\@\)N\
H H ) SNOSNTNTINT SN N/ N
H H 1 1 1
H H H
XXXXIV LXVIII ©9Q
0-§-0-H
o)
LXIX
30
Ax— 528
000000
O-0000-N-000-000000000 (LXVI)
DO-0000-000000000O000 (7.00g0 43.85mmol)d O (100mL)O O O MeOH(20m
DOODODO0D0D@OI) IODODODO0DO0D0O00 @4.7nL0 44.2nmol)0 0000000000 O 16
0000000000000 0000000000EtOAc(x75mL)0 000000000
0000000000000 O00000ONa,S0,00000000000O0-0000 -N-O0
00-000000000@XVDDOODODOO0ODODO0OO0O
400 MHz "H NMR (DMSO-de, ppm)
40

7.48 (0.5 H, q, J=5.8 Hz), 7.39-7.26 (5H, m), 6.86 (0.5 H, q, J=5.5 Hz), 5.06 (1H, s),

4.97 (1H, 8), 1.78 (1.5H, d, J=5.5 Hz), 1.76 (1.5H, d, ]=5.8 Hz)
000000

0O-0000-N-O00O0-000000000 (LXVID

00-0000-N-000-000000000 (LXVID 6.52g0 43.70mmol)0 AcOH(10mL)O O

0 NaCNBH5(11.00g0 175.05mmol)0 0 0 0000 0000000000010 000000
0000 1IN NaOHO 0 0 O (pH 7)0 EtOAc(3x75mL)0 0 0 000 000000000000

0 NaHCOZ0 0 (2x100mL)0 0 0 0 O Nay,S0,0 0000 0000000000000 000
00@OO0:000000/Et0Ac(9:1)- 00000 O /EtOAc(1:4))0 0000 0-00 0
O-N-O000-000000000(LXVIID 2.10g0 32%)0 0 0 O 50
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400 MHz 'H NMR (DMSO-dg, ppm)
7.36-7.24 (5H, m), 6.50 (1H, t, J=6.4 Hz), 4.60 (2H, s), 2.81 (2H, qd, J=7.0, 6.4 Hz),

0.98 (3H, t,J=7.0 Hz)

goooogao
o-0o0dO0-N-@4,6-00-n-00D000C0DO00O-[1,3,5]00000-2-00)-N-000-00C
OCOoOO00O00@Xvien
oooboo013o0oooooo2-000-N-4,6-00-n-OO0DOO00O0O)-[1,3,5]00000
OXXXXivyoco-oooo-Nn~-OOD-O0OO0DOOCDODOOWXvIDODOODODODOo-0oDOOO
-N-(4,6-00-n-00O00COOD0O-[1,3,5]00000-2-00)-N-000-000000O 10
OO0 @Xvingo g o3swo ooo

400 MHz "H NMR (DMSO-dg, ppm) 7.51-7.45

(2H, m), 7.40-7.30 (3H, s), 6.97-6.85 (1H, m), 6.79-6.67 (1H, m), 4.97-4.87 (1H, m),
3.72-3.53 (2H, m), 3.23-3.11 (4H, m), 1.56-1.43 (4H, m), 1.13-1.00 (3H, m), 0.89-
0.80 (6H, m). ESI-MS (m/z): 345 [M+H]"

gooocooao
o-00o0d-N-@4,6-00-n-000D0D0O0O0O-[1,3,5]00000-2-00)-N-000-00
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-2-00)-N-000-000000D000@XVIIDOOY%S% H,S0,0 O 0D O0O0ooDoo-0O00a0-
N-(4,6-00-n-000000C0O-[,3,5]00000-2-00)-N-000-0000000C
cooooo@wxixp)opgooooooood

400 MHz '"H NMR
(DMSO-dg, ppm) 12.0-11.0 (1H, brs), 8.7-8.0 (1H, m), 7.57-7.30 (5H, m), 5.07-4.95
(2H, m), 3.89-3.68 (2H, m), 3.39-3.14 (4H, m), 1.63-1.42 (4H, m), 1.23-1.07 (3H, m),

0.94-0.77 (6H, m). ESI-MS (m/z): 345 [M+H]" w0

ODooooo
000 31:

N-(4,6-00 -n-0000000-[1,3,5]00000-2-00)-0-000000-00000
0000 (LXX)

000 32:

N-(4,6-0 0 -n-0000000-[1,3,5]00000-2-00)-0-000000-00000
000000000 (LXXI)

HN’O{

L2 N
R

LXX Ax—1529

oooooao

N-(4,6-00-n-O0 000000 -[1,3,5]00000-2-00)-0-000000-000003
0000 (LXX)

00001 ooDoDoogo2-000-N-4,6-00-(n-O0000DDOO0)-[1,3,5]10000
OXXXIVoo-oooooDoD-ooooooDoDooooooooboDoDood@aasowoESI-M

S (W/z): 269 [M+H] O 50
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goooogag
N-(4,6-00-n-000000C0-[,3,5]00000-2-00)-0-000000-000006
OD0DO00O0000D0D0 LXXD)
ooogo20000000N-4,6-00-n-0DO00O0CDOODO-[1,3,5]00000-2-00)-0
-000000-000000000XXHO9%% H,s0,0 000000 @DOODODO)H)O

400 MHz "H NMR (DMSO-dg, ppm) 11.5-10.7 (1H, m), 8.6-7.5
(3H, m), 4.08 (1H, septet, J=6.2 Hz), 3.38-3.13 (4H, m), 1.61-1.44 (4H, m), 1.21 (6H,

d, J=6.2 Hz), 0.94-0.81 (6H, m). ESI-MS (m/z): 269 [M+H]'

OooooQ0O

00 0 33:
6-((0000000)000000)IO0O0)NEN*-ODODDOD-1,3,5-00000-2,4-
0000 (LXXID)

000 34:
6-((0000000)000000)IO0O0)NEN*-ODODDOD-1,3,5-00000-2,4-
000000000 XX

O_/

Ll A %—Ah30
boo0oi1soooo0oo0oo0o0o2-000-N-4,6-00-(n-0000000)-[1,3,5]0000
ODEXXivyoo-oooo-N~~OOOODDODD-0DO00O0O0oo0o00b0oo0ooooobe-(uOoan
0o0oo) @OoooDoo)oo)-N2,N-00000-1,3,5-00000-2,4-0000 (LX
Xinpobooooooooz2ooooooooooooooOoooD@MXXXnpoooooao
oooooao
000 3s:
N-(4,6-00-n-0000000-[1,3,5]00000-2-00)-N-000-0-000000 -
Do0o00o0oooaodxxvl)

0 0o 36:
N-(4,6-0 0 -n-0000000-[1,3,5]00000-2-00)-N-000-0-000000 -
0oo D oooooooooao (LXXVII)

Bl KCO; HBr / ACOH
h/\O N- o —— h/\OJ\N o< ——— HI\IJ—O~< HCl
FTEEY Et Et
LXI LXXIV oy
Et. 0—< _<
)NI\‘)N\ NaOH / H,0 N"SN H250, NN
7 P |
SUNTNTNTYT g vy \/\H*N*H’\/m StEHy \/\NJ\ SN~
H A H
XXXIV LXXVI
e Q
0-8-0-H  LXXVII
o)
AF¥x—.Ahb31
0Ooo0ooo

o-0o0Odo0-N~-O0O00-N-O0D0O0OC0CD0O0-000000 XX1V)
OCACE(COOO0O)HMIODODOODODODODODODODODDODODODOODDO (4.0890 19.50mmol)0O O
0 K;C05(4.04g0 29.25mmo)0 0 000 O DO (7-OmLO 87.75mmo)0 0 000 OO0 O O (30mL
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Yoooooooooooryvoooz240 0D o0Do0oo0ooooooon (7.0mLO 87.75mmol)0 O
O K,C05(4.04g0 29.25mmo) 000 0CO0ODOO0DO20000000000000C0O0D0D
0000000000000 D0DD0O0O00DDODOEAc(IS0mL)O O DO O O O O (3X50mL)O O
OoooOoo0DOoWMa,soHpooooooooooopopoo-0o0o0O0-N-O00-N-ODO0DO0DO0O
00-000000(3.86g0 83%)0 00O O

400MHz 'H NMR (DMSO-de, ppm) 7.41-7.30 (SH, m), 5.12 (2H, s), 4.05 (1H, septet,

J=6.2 Hz), 3.46 (2H, q, J=7.0 Hz), 1.12 (6H, d, J=6.2 Hz), 1.06 (3H, t, ]=7.0 Hz)

gooooao

N-OOO-0-000D000-000000000000 LXXV)
oooowXXmnmoooobooooo2rcobobbobooo-0oo0oO0-N~~-OO0OO0O-N~-OO0OO0O<Ob
OO0O0O-000oO0oO0O0OD0HBr/AcOHO OO DO DODOD (@O 71%)0O

400 MHz 'H NMR (DMSO-de, ppm) 11.7-11.2 (2H, br s), 4.41 (1H, septet,
J=6.1 Hz), 3.16 (2H, q, J=7.2 Hz), 1.24 (6H, d, J=6.1 Hz), 1.19 (3H, t, J=7.2 Hz)

000000
N-(4,6-0 0 -n-0000000-[1,3,5]00000-2-00)-N-000-0-000000-
000000000 (LXXVI)

0000130 0000002-000-N-4,6-00-(n-0000000)-[1,3,5]0000
OGXXIVON-OOO-0-000000-000000000000@XXWOOOOOOON
-(4,6-00-n-0000000-[1,3,5]00000-2-00)-N-000-0-000000 -0
00000000 (LXXVI)(O O 88%)0 00 0ESI-MS (m/z): 297 [M+H]*O

OooooQ0O

N-(4,6-0 0 -n-0000000-[1,3,5]00000-2-00)-N-000-0-000000-
0000000000000 0 (LXXVID

000020 000000N-(4,6-00-n-0000000-[1,3,5]100000 -2-00)-N
-000-0-000000-000000000 (LXXVI)J 9% H,0,0 000000 (@000
0 0)0

400 MHz "H NMR (DMSO-dg, ppm) 12.0-10.8 (1H, m), 8.7-8.4

(1H, brs), 8.27-7.78 (1H, m), 4.39-4.25 (1H, m), 3.90-3.76 (2H, m), 3.39-3.15 (4H,
m), 1.62-1.45 (4H, m), 1.25 (6H, d, J=6.1 Hz), 1.18-1.10 (3H, m), 0.95-0.82 (6H, m).
ESI-MS (m/z): 297 [M+H]"

oooooDaoD

go0oaoa3s7:
N-(4,6-00-n-0000000-[1,3,5]00000-2-00)-0-00000-N-000 -0
O0DO000000 (XXXID

000 38:

N-(4,6-0 0 -n-0000000-[1,3,5]00000-2-00)-0-00000-N-000 -0
O0o00D0DD0D0o00ggogxXxxien
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(87) JP 2015-521201 A 2015.7.27
S 00BHBRUIIL
H,N—O—iBu DIPEA
LXXVIII
? CH3l, K,CO ? iBu  HBr/AcOH iBu
B 3l, Rl ,iBu ,
e Weaa Ph/\O)Lw—O HN-O' el
H Ty CH, CH,
LXXIX LXXX LXXXI
H,C. O—iBu i
fﬂ LXXXI 3 tTj Hsc\N O—iBu
bt \)N\ NaOH / H,0 WY H,S0, NN
P o \
R R A N N R & o
H H H
XXXIV LXXXII
e 9Q
0-§-0-H  LXXXII
o)
AF—A32
Ooo0o00ooano

O-U00D0-N-O00C0D00D000DODDOXXIX)

oooboowWXXiooooobboooo2zrbboobobboo-oob-oooooooobooao
oo Xxviiphooooooooooooobooooo-OOoDbOO-N~~ODOODOODDODOO

00 (LXXIX)(O O 87%)0 O O O
400 MHz 'H

NMR (CDCLs, ppm) 7.36-7.23 (SH, m), 5.11 (2H, s), 3.58 (2H, d, ]=6.6 Hz), 1.89

(1H, septet, J=6.7 Hz), 0.86 (6H, d, J=6.7 Hz)

ooocooao
O-000O0-N-DO0D0-N-00000D00D0D0000O XXX

goooDwWXXnigooooogooboog2z2zrbboogoobo-00o0b-N~-OO0O0O0DbDOOO
ooocoooboooooooooobobo-0ooo-N~-ODO0o0-N~~OOOOoooboooboboao

O0oogv78ywd 0o oo
400 MHz "H-NMR (DMSO-de, ppm)

7.41-7.30 (5H, m), 5.12 (2H, s), 3.59 (2H, d, J=6.6 Hz), 3.09 (3H, s), 1.80 (1H, septet,

J=6.7 Hz), 0.87 (6H, d, J=6.7 Hz)

oooooao
O-0000D-N-O0D0-00000D0O000O000O LXXXD)

gooowWXXnnooogoobooogobob2rbboboogoo-0bbO0O0-N~~O000-N-0DD0O0O0

OCOO0O0CO0OO0OO0O0OO0OHBr/AcOHO OO OO OO (OO 38%)0O

200 MHz "H NMR (DMSO-dg, ppm) 12.5-11.4 (2H, br s), 3.84 (2H, d, J=6.6

Hz), 2.81 (3H, s), 1.90 (1H, septet, J=6.7 Hz), 0.89 (6H, d, J=6.7 Hz)

gooooao

N-(4,6-00-n-0000O00C0O-M,3,5]100000-2-00)-0-00000-N-00DO0 -0O

OODO0O000D00 (LXXXID

oooboo01so0oooooo2-000-N-4,6-00-(n-00D0O00O00O00O)-[1,3,5]0000
OXXXivoo-ooooDoD-N-OOOD-00DO0D0D0O0O00O0DO0OO0DO0O0OO0D0LRXXXIO

00 82%0 O O O ESI-MS (m/z) 297 [M+H]*O
OooooQ0O
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N-(4,6-00-n-0000O00C0O-[,3,5]100000-2-00)-0-00000-N-000DO0 -0O

OCoOO0O0O0O00DO00D0O0O00 XXXITD

oobooz20000000N-(4,6-00-n-00O00CDOOD0O-[1,3,5]00000 -2-00)-0
-00000-N-O000-000000000 (LXXXIDO9%% H,so,0 000000 @DOO0

00 )O

400 MHz 'H-NMR (DMSO-ds, ppm) 12.0-10.7 (1H, br s), 8.7-

7.6 (2H, m), 3.82-3.72 (2H, m), 3.41-3.20 (7H, m), 2.11-1.82 (1H, m), 1.62-1.44 (4H,
m), 1.00-0.82 (12H, m). ESI-MS (m/z): 297 [M+H]'

goooogao
000 39:

6-(000(@O0000-2-000000)300)NZN*0-n-0000-1,3,5-00000

-2,4-0 0 0 O (LXXXIV)
0 0 O 40:

6-(000(@O0000-2-000000)100)-N2,N*-0-n-0000-1,3,5-00000

-2,4-0 000 000 00 (LXXXV)

~3
$3
HsC. O

\N/
Y

LXXXIV A F— 533

000180000000 2-000-N-(4,6-00 -(n-0000000)-[1,3,5]0000
OCXXIVD 0-(0 0000 -2-00-000)N-000-000000000000000
6-(000(@O0D00D0-2-000000)100)N2,N*-0-n-0000-1,3,5-0000
—2,4-0000@XXXIV)0OODODOO0DO0DO0O0O0O0O

ooooaon
00 41:

O 0Ooo0oooao

N-(4,6-0 0 -n-0000000-[1,3,5]00000-2-00)-0-0000000000 -N-

O00-000000000XCDH

0 0d042:

N-(4,6-0 0 -n-0000000-[1,3,5]00000-2-00)-0-0000000000O0 -N-

O00-0000000D0000000cCID
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O

)LO Ph

o
DEAD, PPh, 1) HoN-NH,
N-OH N-O HN-O
( o \7 2) Hel Hol ) DIPEA

HaJOENAR /=)

LXXXVI LXXXVII
O CHyl, K,CO 0 HBr / ACOH
r C
a1, K2COs4 h/\OJwao , HN—O—\YfHC
¥ TrY CHs \V CH;
LXXXVIII LXXXIX xC
)C\I XC HSC\IO HSC\N/O
ji\ji NaOH / H,0 /L\;k H,SO, NN
z = |
NN ey SONTNTNT 145454 S~
H H H
XXXIV XCl o
e 1
0-5-0-H  xcll
o
AF¥F—.A534
Ooo0o0o0Oooao

2-00000000CO0ODDO-000D0D00O0-=-1,3-000 (LXXXVD)
ooooLiXooooOoDbo2roooooooN-ODOOOOoOoOoOoODbODDbDDbOOODOoooono
O-000000000000LXXXVIODODS87% 000

400MHz "H NMR (DMSO-ds, ppm) 7.86 (4H, s), 3.97 (2H, d, J=7.4 Hz), 1.22-1.11 (1H,
m), 0.61-0.48 (2H, m), 0.34-0.22 (2H, m)

oooooao

o-0000D0D0O0OO00D-000000000000 (LXXXVID)

goobobwWXXxogoooog2yooogobo2z2-go0bbooooobboo-0o0o0obbog-
1,3-0000000000000000@XXXVIID OO e67%)0

400 MHz 'H NMR (DMSO-ds, ppm) 10.95 (3H, br s), 3.83 (2H, d, J=7.4 Hz), 1.12-
1.01 (1H, m), 0.62-0.50 (2H, m), 0.35-0.24 (2H, m)

oooooDaoD

O-000O0-N~-OD0D0D0O0000D0O0DOD0DOODO0 XXXVELED
oooowWXioooobobo2ryroboooobo-OO0O0Ooooooooobo-oooboooboOoao
OD0DO0000000DO0OD0D0DOO0O0O0O000DDOEXXXVINIDO O 0 88%)0

400 MHz 'H-NMR (DMSO-ds, ppm) 10.37 (1H, br s), 7.41-7.30 (5H,
m), 5.08 (2H, s), 3.54 (2H, d, J=7.2 Hz), 1.06-0.92 (1H, m), 0.54-0.41 (2H, m), 0.25-

0.13 (2H, m)
Ooo0o0ooOoaoao

O-0000-N-OD0D0-N-ODOO0O0D0DD0OO0O0DD0-000000 (LXXXIX)
Oo000wXnooooooo2z2z700ooooooo-000O0ON-OD0DDOO0ODODOOOOODODOGO
000000000000 000000(MXXXIXO OO 95%)O

400 MHz 'H NMR (DMSO-ds, ppm) 7.42-7.30 (SH, m), 5.11 (2H, s), 3.62 (2H, d,

=72 Hz), 3.11 (3H, 5), 1.06-0.93 (1H, m), 0.54-0.41 (2H, m), 0.26-0.13 (2H, m)
Ooo00o0ooOoao
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o-Uo00ooDOoOoDOo0-N-ODQ0D-0DO00O0O0DOO0DO0OEoe)
gooowWXXmnmooooobooo2z2roooooobo-00O0o40-N~-O000-N-O00O0000GOC
OD0DO0O0OO0DO0O0OO0O0OD0DOHRBr/ACOHO OO OO DOXCOODO77%0 00O

400 MHz "H NMR (DMSO-ds, ppm) 11.96 (2H, br s), 3.91 (2H, d, ]=7.4
Hz), 2.80 (3H, s), 1.13-1.01 (1H, m), 0.63-0.50 (2H, m), 0.37-0.25 (2H, m)

0Ooo0o0oo
N-(4,6-00 -n-0000000-[1,3,5]00000-2-00)-0-00000000000-N-
D0O0-000000000 (XCH)

0000130 0000002-000-N-4,6-00-(n-0000000)-[1,3,5]0000
OXXIVOO-0O0ODODODODODODODO-N-OO0D0-000000000000EC)DO00
00O CHOO09%I 000

400 MHz '"H NMR (DMSO-

ds, ppm) 6.91-6.77 (1H, m), 6.75-6.58 (1H, m), 3.77-3.64 (2H, m), 3.21-3.09 (7H, m),
1.54-1.41 (4H, m), 1.11-1.00 (1H, m), 0.88-0.80 (6H, m), 0.56-0.44 (2H, m), 0.32-
0.20 (2H, m). ESI-MS (m/z) 295 [M+H]"

ooocooao

N-4,6-0 0 -n-0000000C-[1,3,5]00000-2-00)-0-000C0CDODOO0OOO-N-
OCoOO0-000ooo0oooDOooooooEcern
ocooocz20000000N-(4,6-00-n-0D0O00CDOOD0O-[1,3,5]00000-2-00)-0
-0 0000000D0D0-N~-000-000000000ECIHO9%% HS0,0 000000
xcipHpoooooooooo

400 MHz 'H-NMR (DMSO-dg, ppm) 11.6-

11.0 (1H, brs), 8.7-8.4 (0.7H, br s), 8.2-8.0 (0.3H, br s), 7.89-7.42 (1H, m), 3.88-3.77
(2H, m), 3.42-3.18 (7H, m), 1.62-1.45 (4H, m), 1.24-1.13 (1H, m), 0.95-0.82 (6H, m),
0.61-0.52 (2H, m), 0.38-0.28 (2H, m). ESI-MS (m/z) 295 [M+H]"

oooooo
00D 43:
N-(4,6-0 0 -n-0 00 0000-[1,3,5]00000-2-00)-0-000-N-000-000
000000 XeVI)
000 44:
N-(4,6-0 0 -n-0 00 0000-[1,3,5]100000-2-00)-0-000-N-000-000
00000000000 VI

Hie 0—"

\N/
NN

I L

XCvi A% —Ah35
oooooad
tert-0000000000O00O0OXCHTD
po-00O0-000000000@.76g0 18.0mmo)00OODODOOO -tert-00 0 (5-13g0
23.67mmol)0 0000 O 00O (45.0mL)0 O 00O O Na,COz0 O (45.0mLH)O0 OO0 O O0OONO 24
OO0o0O0000000O0O00000pHOGBN HCIOOOODODO2000000000000
DoooO0oOo@Gxsomb)O OO0 Ooo0Do0oo0Do0oDO0oO0000000NaSO,0000000000
OO00O00000Z/EtOAc(98:2)0 0 0000 00/EtOAC(O5:5) 0 0 0000000000
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0000000000000 000000C00000000tert-00000000000
000 (XCHI)(2.62g0 90%)0 O O O

400 MHz 'H NMR (DMSO-ds, ppm)
9.89 (1H, s) 3.72 (2H, q, J=7.0 Hz) 1.40 (9H, s) 1.10 (3H, t, ]=7.0 Hz)

0Ooo0o0oo
tert-0 00 00O0O0(CMOO)IOOOO0O0 CXCIV)

0D60%] 0000000 (0-66g0 16.92mmol)0 DMF(GML)O0 O O D tert-0 000000 0 O
0000 (XCH0 2.48g0 15.38mmol)0 DMF(10mL)O 0 0 00 0 O O O O O 300 O O DMF(10m
DOODO0DO0OO0O0O0@.9mO31.32moN0 00 0000000000240 0000000 (
100mL)0 000000000000 EBX50m)00000Na,S0,0 00000000000
tert-0 00 000O0(C@MOO0)IO0O00 (XCIVO 2.34g0 87%)0 0 0 O

400 MHz '"H NMR (DMSO-d,
ppm) 3.81 (2H, q, J=7.0 Hz), 3.00 (3H, s), 1.41 (9H, s), 1.12 (3H, t, J=7.0 Hz)

0Do0O0O00oo

0-000-N-000-000000000000 (XCV)

DOtert-0 000000 O0)IO0000O00 (XCIVO 2.34g0 13.35mmol)0 4M HC1/1,4-0
000000 EsmM)0O0000000DNONONONONONONONDNODDN4000O000000000O
000000000000 000D0000O0000D000000CO-000-N-000 -0
000000000000 XeVO 1.35g0 91%)0 0 O O

0Doo0ooo

N-(4,6-0 0 -n-0000000-[1,3,5]00000-2-00)-0-000-N-000-000
000000 (XCVI)

0000130 0000002-000-N-4,6-00-(n-0000000)-[1,3,5]0000
O(XXIV)OO-O0ODO-N-000-0000000000000000000XevVIOOdO 93%
0000 ESI-MS (W/z) 269 [M+H]*O

0Doo0Oooo

N-(4,6-0 0 -n-0 000000 -[1,3,5]00000-2-00)-0-000-N-000-000
00000000000 CXeVID

0000200 000000N-4,6-00-n-0000000-[1,3,5]00000-2-00)-0
-000-N-000-000000000 (XCVI)D 95% H,S0,0 000000 (XCVIDD 009
1%0 000

400 MHz "H NMR (DMSO-ds, ppm) 11.7-10.8 (1H, br

s), 8.79 -7.34 (2H, m), 4.09-3.98 (2H, m), 3.40-3.20 (7H, m), 1.61-1.46 9 (4H, m),
1.27 (3H, t, J=7.1 Hz), 0.94-0.84 (6H, m). 400 MHz '"HNMR (D,0, ppm) 3.99-3.88
(2H, m), 3.34-3.13 (7H, m), 1.52-1.39 (4H, m), 1.14 (3H, t, J=7.1 Hz), 0.76 (6H, 1,
J=7.5 Hz). ESI-MS (m/z): 269 [M+H]"

00 : 840 860 O

ODooooo

00 0 45:

N-(4,6-0 0 -n-0000000-[1,3,5]0 0000 -2-00)-0-(2,2-00000-000)
-000000000 ()

000 46:

N-(4,6-0 0 -n-0 000000 -[1,3,5]0 0000 -2-00)-0-(2,2-00000-000)
-00000000000000(H
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0Ooo0o00oo

2-(2,2-00000-0000)-0000000-1,3-00 0 (XCVIII)
D0O00LWLXIDOOO0OO0O00270000000N-0000000000002,2-0000
0-000000000O000XCVINDDOOS2%0 00 0

400 MHz 'H NMR (DMSO-ds, ppm) 7.92-7.85 (4H, m), 6.34 (1H, tt, ]=54.4, 3.9 Hz),
4.46 (2H, td, J=14.1, 3.9 Hz)

Oo00o0ooOoao

0-(2,2-00000-000)-00000000000O00CXCIX)
0000WXXoOoooDooo2roooooooD2-,2-00000-0000)-000000
0-1,3-0000000000000000XCIXood 773t odnad

400 MHz '"H NMR (DMSO-ds, ppm) 12.3-10.3 (3H, br s), 6.38 (1H, tt, J=54.0,

3.3 Hz), 4.34 (2H, td, J=14.7, 3.3 Hz)

oooooao

N-(4,6-0 0 -n-0000000-[1,3,5]00000-2-00)-0-(2,2-00000-000)
-00o0o0ooogooaoe)
0o0ooDBOoooDoogo2-000-N-@,6-00-(n-OO00O0DODOOC)-[1,3,5]100003
O KXXIV)OO0-(2,2-0 0000 -000)-0000000D0ODO0OOOODOOOODOGDOCOO
0 59%0 O 0O 0

400 MHz 'H NMR (DMSO-dg, ppm) 9.91-

9.56 (1H, m), 7.00-6.90 (1H, m), 6.89-6.67 (1H, m), 6.48-6.13 (1H, m, 4.12-3.98 (2H,
m), 3.20-3.09 (4H, m), 1.53-1.41 (4H, m), 0.88-0.80 (61, m). ESI-MS (m/z) 291
IM+H]

0Dooooo

N-(4,6-00-n-0 000000 -[1,3,5]00000-2-00)-0-(2,2-00000-000)
-0000Do0o00oooooooaocen

ON-(4,6-00-n-0000000-[1,3,5]0 0000 -2-00)-0-(2,2-00000-00
0)-000000000(CO1.0290 3.51mmol)0 95% H,S0,(0.19mLO 3.51mmol)0 O O O
000000 @M)OODODO0NO0ODOOD0OODOEOH 200000000000000000
00000000000 O000O0O0O0ON-@4,6-00-n-0000000-[1,3,5]00000
-2-00)-0-(2,2-00000-000)-00000000000000(CI)(1.26g0 93%)
0ooo

400 MHz 'H NMR (DMSO-ds, ppm) 11.8-10.5
(1H, m) 8.8-8.4 (0.3H, br s) 8.36-7.53 (1.7H, m) 6.50-6.08 (1H, m) 4.28-4.07 (2H, m)

3.39-3.13 (4H, m) 1.64-1.42 (4H, m) 0.97-0.78 (6H, m). ESI-MS (m/z) 291 [M+H]"

00 : 910 930 O

oooooo

000 47:

4A-N-(2-0 0 00000000)I00-6-N-(n-0000)000-[1,3,5]100000-2-0
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40
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0)-N,0-0 00 O0-000000000 (I
00 0 48:
A-N-(2-0000000000)I00-6-N-(n-0000)000-[1,3,5]100000-2-0

O)-N,0-0000-000000000000(C1v)
H3C\ /O_CH3

Cl N
/TI\JQN CH3NH-OCH; HCI N|)§N
\/\H N'J\CI DIPEA. EXOH \/\ITJJ\NJ\CI
H
XX Cll
|lj H3C\N/O—CH3
H N7 PN
- \N I
|
\v/\N/LNékN/\\,N\
|
)
i Z%—h3]
ooooDoao

2-0 00 -6-N-(n-OC0D0OHOOCDO-[1,3,5]00000-2-00)-N,0-0DO00O00O0-00D0<O

00000 (CHD

02,4-0000-N-(6-n-0000000)-[1,3,5]00 000 (XX111)(18g0 87mmol)0 O
DooDq@ooml) DD DO ODODDO(GOoM)IIIDODODOIDODODDNDDCODDDDOON,O-O0
000000000000 000 (9-3g0 95mmol)D O (30mL)D 0O 0O OOO00 (DO)O
00000000000 O0000O02N NaOH(44mLO 88mmol)D D D OO 00 0500000
000000000000 00000000000O00030000500000060000
000000000000 00000@x25(mM)000000000000000000O
0D02-000-N-(6-n-0000000)-[1,3,5]00000-2-00)-N,0-0000-00
000000 O0CID12g060%)0000000000000LCMS (ESI) m/z = 232 (M+H
)0

0Dooooo

4A-N-(2-0 000000000)IO00-6-N-(n-0000)000-[1,3,5]100 000 -2-0
0)-N,0-OOODO-000000000(CHI)
2-000-6-N-(n-0000)000-[1,3,5]00000-2-00)-N,0-0000-000
00000 (CHO 1.5g0 6.5mmol)ON,N-0 000 OO0 -1,2-00 0 0 (3-590 39mmol)
0 O DIPEA(2.5g0 20mmol)d EtOH(30mL)0 0 0 001000 0160 0 000000000 O
DO0O0O0000O0EtOAC(8OML)D 0 000 OO0 (2x50mL)0 0 0000 0 00 (50mL)0
000O0O00ONa,SO,0 0000000000000 0000000000000000
0000000 (DCM/MeOHD 20/1-5/1)0 0 00 04-N-(2-0 000000000 )00 D0 -
6-N-(n-0 00 0)J00-[1,3,5]00000-2-00)-N,0-0000-000000000
(620mgd 33%)0 0 O O

000000
4A-N-(2-0000000000)IO00-6-N-(n-0000)000-[1,3,5]100000-2-0
0)-N,0-OODODO-00D0000000000CIV)
04-N-(2-0000000000)000-6-N-(n-0000)100-[1,3,5]00000 -2-
00)-N,0-0000-000000000 (610mgd 2.1mmol)0 H,0(10mL)D O O 0.5M HCIO
O0(@.6ml)0 0000000000000 004-N-(2-0000000000)100 -6-
N-(n-000O0)IO00-[1,3,5]00000-2-00)-N,0-0000-0000000000
00 (CIVO630mg)0 0000000000 OLCMS (ESI) m/z = 284 (M+H)™D

O Ooooo
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LCMS (EST) m/z = 284 (M+H)". 'H NMR (500 MHz, DMSO) & (ppm)
10.55-10.88 (br, 1H), 8.70-9.10 (m, 2H), 4.37-4.43 (m, 5H), 3.76-3.87 (m, 7H), 2.84-

2.88 (m, 6H), 1.60-1.64 (m, 2H), 0.94-1.02 (m, 3H)
Oooo0QoO0

00 0 49:

4-N-(3-(1-N-0 00 000000-2-00)-0000)-000-6-N-(n-0000)000 -[
1,3,5]0 0000 -2-00)-N,0-0 00 0-000000000(CY)

0 0 0 50:

4-N-(3-(1-N-0 00 000000-2-00)-0000)-000-6-N-(n-0000)000 -[
1,3,5]0 0000 -2-00)-N,0-0000-000000000000 (V)

HsC_ _O—CH, | HyC. O—CH,
N N N
H,N ‘
= I —— N
Cll cVv
A —A38
oooooao

4-N-(3-(1-N-0 00 000000-2-00)-0000)-000-6-N-(n-0000)000 -[
1,3,5]0 0000 -2-00)-N,0-0000-000000000(CV)

0 EtOH(50mL)0 0 2-0 0 0 -6-N-(n-0 0 0 000 O )-[1,3,5]0 00 0 O -2-0 O )-N,0-0
00O0-000000000 (CH)400mgd 2.9mmol)0 DIPEA(S.16g0 40mmol)0 O O 3-(1-
O00O0-1H-000000-2-00)0000 -1-00 0 (J. Heterocyclic Chem., 2005, 42:
1011-15)(732mgd 3.2mmol)0 1000 0160 0 00000 00O O0O0DO0COO0O0O0OC0OOO0OO
0 O DCM/MeOH(400mL/200mL)0 0 0 00 00 (50mL)0 0000 0 O Nay,S0,0 000 000
000000000000 000000000000000000O0O (DCM/MeOHD 50/1
.10/1)000004-N-(3-(A-N-0 00000000 -2-00)-0000)-000 -6-N-(n-
00O0O0)IO0O0-[1,3,5]100000-2-00)-N,0-0000-000000000(CvO21
omgd 22%)0 O O O

0Doo0o0oo

4-N-(3-(1-N-0 00 000000-2-00)-0000)-000-6-N-(n-0000)000-[
1,3,5]j0 0000 -2-00)-N,0-0000-000000000000 (CVI)
04-N-(3-(1-N-0 00000000 -2-00)-0000)-000-6-N-(n-0000)000O
-[1.3,5]00000-2-00)-N,0-0000-00000000O00 (CV)(210mgD 0.63mmol)
0 H,0(10ML)O 0 0 0.5M HCID 00 (A.3m)0 00 0000000000000 4-N-C3-(1-
N-OODDOODODOD0O0O0-2-00)-0000)-000-6-N-(n-0000C)J0O0-[1,3,5]00
00O0-2-00)-N,0-0000-000000000000C(VIO210mg)D 0000000
oooo

LCMS (ESI) m/z = 335 (M+H)'. 'H

NMR (500 MHz, DMSO) & (ppm) 14.40-14.55 (br, 1H), 8.60-8.80 (m, 2H), 7.57-7.62
(m, 2H), 3.77-3.83 (m, 6H), 3.28-3.42 (m, 7H), 2.80-2.84 (m, 2H), 1.95-2.10 (m, 2H),
1.53-1.56 (m, 2H), 0.89-0.93 (m, 3H)

Ooo0o00o0oaoao

00051

4-N-(1-N-0 00 000000-2-00)-000000-6-N-(n-0000)000 -[1,3,5]
00000-2-00)-N,0-0000-000000000 (VI
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000 52:
4-N-(1-N-0 00 000000-2-00)-000000-6-N-(n-0000)000 -[1,3,5]
00000-2-00)-N,0-0000-000000000000 (VI

H,C_ _O—CH, | H,C_ _O—CHs
| H N/\\(N \
N’l§N ’ Q_y N’L§N

JL A — JL A N
e Nl KCOg/EOH N N ’i‘/\ﬂj
H H H

Cll cvil
10

AF¥x—A139
oooooao
4-N-(A-N-000000000-2-00)-000000-6-N-(n-0000)000 -[1,3,5]
O0O0O00-2-00)-N,0-0000-000000000VID
EtOH(50mL)0 0 2-0 0 O -6-N-(n-0 0 00O )0 O O -[1,3,5]0 00 0 O -2-0 O )-N,0-0
0-000000000CI)Ag0 4.5mmo)0 (A-000-1H-00 0000 -2-00)0
0 O (600mgl 5.4mmol)0 O O K,CO5(1-24g0 9mmol)0 1000 0 160 0 0D O O O OO
D0000D00O0D0O0D0D0ODODODODODDODEtOAC(IOONL)D 00 0 0 O O (30mL)0 O
D000 @omM)ODO00DO0000ONaSO,0 0000000000000 00000
000000000000 O0OOOO (DCM/MeOHD 20/1- 8/1)0 0 O O O 4-N-(1-N- 20
O0000O00D0-2-00)-000000-6-N-(n-0000)000O-[1,3,5]00000
-2-00)-N,0-00D0D0-000000000(CVIID 650mgd 47%)0 0 O O
ooooQoo
4-N-(I-N-000000000-2-00)-000000-6-N-(n-0000)000-[1,3,5]
O0O0O0O0-2-00)-N,0-0000-000000000000CCVILD
04-N-(1-N-0 00 D0D0D0O00O0-2-00)-000000-6-N-(n-0000)YJ00-[1,3,5
J000D00-2-00)-N,0-0000-000000000(CVIID 650mgd 2.1mmol)0 H,0(1
OmL)O O OO0.5M HCID OO (6.3mL) 0000000 0OODDODODODODODODODODDODOOO4-N-(
1-N-000000000-2-00)-000000-6-N-(n-0000)000-[1,3,5]000
00-2-00)-N,0-0000-000000000000CVINIDO38dmg)D 0000000 30
oooo

LCMS (ESI) m/z = 307 (M+H)".

"H NMR (500 MHz, DMSO) & (ppm) 14.65-14.85 (br, 1H), 8.70-9.20 (m, 2H), 7.62-
7.70 (m, 2H), 4.87-4.91 (m, 2H), 3.75-3.89 (m, 9H), 3.31-3.40 (m, 3H), 1.55-1.56 (m,
2H), 0.85-0.96 (m, 3H)

Ooo0oo0ogao

OoOoo0oooogod
O Ooooo

Dooo0QoOo
00 0 53:
4,6-00-(N-(2-0000000000)000)-[1,3,5]00000-2-00)-N,0-000 40
0-000000000(CIX)

00 0 54:
4,6-00-(N-(2-0000000000)000)-[1,3,5]00000-2-00)-N,0-000
0-000000000000(CX)
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NP | *ﬁC\N/O—CHa
N

i RPN S

CVJ\NékCI K,CO; / EtOH - \/’\w N T/“\’ ~
H H
XXX CIX
Ax—2540

Dooo0aon

4,6-00 -(N-(2-0000000000)I00)-[1,3,5]00000-2-00)-N,0-000
0-000000000(CIX)

0 THF(250mL)0 O N-(4,6-0 00 0 [1,3,5]0 0000 -2-00)-N,0-0000-0000 0O
0000 (XXX)(7g0 33.5mmol)I N,N-O0 0 00 -000-1,2-00 0 0 (6.0590 68.7mmol)0
0 O K,C05(10.2g0 73.7mmol)0 700 050 0 000 0000000000000 0000
000000000000 000O0000O00004,6-00-(N-(2-000000000
0)JO0O)-[1,3,5]00000-2-00)-N,0-0000-000000000 (270mgd 3%)
0oo0O

0Doo0Oooo

4,6-00 -(N-(2-0000000000)I00)-[1,3,5100000-2-00)-N,0-000
0D-000000000000(CX)
04,6-00-(N-(2-0000000000)I00)-[1,3,5]00000-2-00)-N,0-00
00-000000000 (270mgd 0.86mmol)0 H,O0(10mL)O O O 0.5M HCIO O O (2mL)O O
000000000000 0000004,6-00-(N-(2-0000000000)J00)-
[1,3,5]00000-2-00)-N,0-0000-000000000000(9mg)0 0000
Doo0OoooO

LCMS (ESI) m/z=313
(M+H)". "H NMR (500 MHz, DMSO) & (ppm) 10.20-10.60 (br, 1H), 7.17-7.25 (m,
2H), 3.54-3.76 (m, 7H), 3.01-3.25 (m, 7H), 2.72 (s, 12H)

oooooo
000 55:

4,6-0 0 -(N(OO0D00-4-00000)000)-[1,3,5]00000-2-00)-N,0-000O
0-000000000(X

000 56:

4,6-0 0 -(N(OO0D00-4-00000)000)-[1,3,5]00000-2-00)-N,0-000O
0-000000000000 (XD

HyC. O—CH; 1 \\ N
) LN A
A z N
) AL
PN DIPEA / EtOH X NN S
clI”NT el | | |
XXX CXl
AF—A541
0oooooaQo

4,6-0 0 -(N-(CO0O00-4-00000)000)-[1,3,5]00000-2-00)-N,0-000
0-000000000 (X

0 EtOH(80ML)D O N-(4,6-0 00 0 [1,3,5]0 0000 -2-00)-N,0-0000-0000 0O
0000 XX)(LgO 4.78mmoN0 0 000 -4-000 00000 (1-.140 10.52mmol)d O O D
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IPEA(1.85g0 14.34mmol)0 1000 0160 0 0 0000000000000 OCCOOO0O00O
00000000000 000000004,6-00-(N-(OO000-4-00000)000)
-[1,3,5]00000-2-00)-N,0-0000-000000000 (CX1)(@50mg0 27%)0 O
00

OooooQooO

4,6-0 0 -(N-(0O000-4-00000)000)-[1,3,5]00000-2-00)-N,0-000
0-000000000000 (X

04,6-00 -(N-(00O00-4-00000)000)-[1,3,5100000-2-00 )-N,0-0 O
00-000000000 (CXI)(@50mg0 1.28mmol)0 H,0(10mL)O O 0O 0.5M HCIO O O (3.8
a0 0000000000000 0000004,6-00-(N-(CO000-4-00000)
000)-[1,3,5]0 0000-2-00)-N,0-0000-000000000_000 (497mg)
oooo0oO0O0O0O0O000

LCMS (ESI) m/z = 353

(M+H)". 'H NMR (500 MHz, MeOD) & (ppm) 8.79-8.89 (m, 4H), 7.98-8.20 (m, 4H),
5.04 (s, 2H), 4.85 (s, 2H), 3.90-3.95 (m, 3H), 3.50 (s, 1H), 3.33 (s, 2H)

Doo0Oo0oo

000 57:

4,6-00 -[N-(3-0000-n-0000)0007]-[1.3,5]0 0000 -2-00)-N,0-000
0D-000000000 (XD

000 58:

4,6-00 -[N-(3-0000-n-0000)0007]-[1,3,5]0 0000 -2-00)-N,0-000
0D-000000000000 (CXIV)

H3C\ /O_CH3 H3C\N/O_CH3
N
L HN“>""0-CH, \ )§N
N
@ A
o ~N?~¢  DIPEA/EtOH CHyo/“\/”\w N” N 0-CH,
H H
XXX cXill
AFx—Ah42
Do0o0O0O0D

4,6-00 -[N-(3-0000-n-0000)0007]-[1,3,5]00000-2-00)-N,0-000O
0-000000000(CXI

0 EtOH(50mL)0 O N-(4,6-0 00 0 [1,3,5]0 0000 -2-00)-N,0-0000-0000 O
0000 (XXX)(1lgd 4.78mmol)0 3-0 0000 0 O O -1-0 0 O (936mg0 10.52mmol)0 O O
DIPEA(1.85g0 14.34mmol)0 1000 0160 0 0 000000 O0OOO0OOOO OO OO OO EtOA
c(oomL)D 00D D000 (om0 O O0O000000(GOoM)IO0000000Nay,S0,000
0000000000000 000000C0O0000000000000000 @O0
000/0000005/1-.1/2)000004,6-00-[N-(3-0000-n-0000)000]
-[1,3,5]00000-2-00)-N,0-0000-000000000 (CXI11)(1.4g0 93%)0 O
00

000000

4,6-0 0 -[N-(3-0 O
0D-00000000
0 4,6-0 O -[N-(3-O
O0D-0000000
M4m0 000000
000 ]-[1,3,5]0 O

-n-0000)IO00]-[1,3,5]0 0000 -2-00 )-N,0-0 O O
0 O (CXIV)

0-n-0000)IO00]-[1,3,5]0 0000 -2-00 )-N,0-0 O
(CX1110 1.490 4.46mmol)0 H,0(10mL)O O O 0.5M HCIO O O (13
0000000000 04,6-00-[N-(B3-0000-n-0000)
0-2-00)-N,0-0000-000000000000 (1.56g9)0

O o0Ooo0Oo0oogano
OoOoo0oo0ogao
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Ooo0ooooooOoooOoao

LCMS (ESI) m/z =315

(M+H)". "H NMR (500 MHz, DMSO) & (ppm) 12.10-12.60 (br, 1H), 8.55-8.74 (m,
2H), 3.75-3.86 (m, 3H), 3.35-3.45 (m, 11H), 3.22-3.25 (m, 5H), 2.77 (s, 1H), 1.72-
1.76 (m, 4H)

OoooQoO
00 0 59:
4,6-00-[INN(000000000-4-00000)0007]-[1,3,5]00000-2-00)-N 10
,o-0 00 O0-000000000 (CXV)

0 0 0 60:
4,6-00-[INN(000000000-4-00000)0007]-[1,3,5100000-2-00 )-N
,0-0000-000000000000(CXVI)

HyC\, O—CH, HoN H3C\N/O_CH3
N

PN 0 A

X AL

| =
CIJ\N/ cl DIPEA / EtOH [Tj N [Tj

O H H O
XXX CXV 20
AF—A043

Ooo0o00o0ooao

4,6-00-[N(C0000C0O000-4-00000)0007]-[1,3,5100000-2-00)-N
,0-00O0O0-000000000(CXY)

0 EtOH(50mL)0 O N-(4,6-0 00 0 [1,3,5]0 0000 -2-00)-N,0-0000-0000 0O
0000 (XX)(1gd 4.78mmoN0 (0 00000 -2H-000-4-00)00000 O (1.21g0
10.52mmol)0 O O DIPEA(1.85g0 14.34mmol)0 1000 0160 0 0 000D O0O0C D000 O
O0O0O0D00EAc(ROONL)O 0 00000 (GoML)0 00000000 GoML)OD00O0O
00ONa,SO,0 00 00000000000000000000000000000000 30
0000 (PE/EAD5/1-1/1)000004,6-00-[N-(0 00000000 -4-00000)
00O0]-[1.3.5]0 0000 -2-00)-N,0-0000-00000000 0 (CXV)(L.590 85%

Yo oOOoO

0Ooo0o0oo
4,6-00-[N(C00000O000-4-00000)0007]-[1,3,5100000-2-00)-N
,0-00D00-000000000000(CXVI)
0D4,6-00-[N~(000O000000-4-00000)0007-[1,3,5]00000-2-00)
-N,0-000O0-000000000(CXV)(L.590 4.1mmol)d H,0(10mL)O O O 0.5M HCIO
00(@2.3m)0 0000000000000 000O0004,6-00-[N~(O00O000O0
00-4-00000)0007]-[1,3,5]00000-2-00)-N,0-0000-0000000 40
00000 (CEXVI)(A.65g)0 0000000000

LCM: (ESD) m/z =367 (M+H)". 'H NMR (500 MHz, DMSO) & (ppm) 12.30-12.70

(br, 1H), 8.65-8.80 (m, 2H), 3.77-3.86 (m, 7H), 3.20-3.35 (m, 11H), 1.75-1.78 (m,

2H), 1.56-1.58 (m, 4H), 1.20-1.23 (m, 4H)

Ooo0oO0oOoO

000 61:

N-(5,8,11-0 0 0 00 -2,14,16,18,19-0 0 0 0 0 0 0 0 0 [13.3.1]0 0 0 0 -1(18),15(1
9),16(17)-0 0 00 -17-0 0 )-N,0-0 000000000000 (CXVII)

000 62: 50
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N-(5,8,11-0 0 000 -2,14,16,18,19-0 0 0 0 0 0 0 0 0 [13.3.1]0 0 0 O -1(18),15(1
9),16(17)-0 0 00 -17-00)-N,0-0 00 0000000000000 (CXVIII

NH, NH, H3C\N/O—CH3
H,C. _O—CH
5 )N\ 5 N)\lN
0 0
N iji o HN” SN NH
CVJ‘N/ Cl
O\/\O/\/O
XXX CXVlI
Z % — A 44
0Do0O0O0O0o0

N-(5,8,11-0 0 000 -2,14,16,18,19-0 0 0 00 00 0O O [13.3.1]0 0 O O -1(18),15(1
9),16(17)-0 000 -17-00)-N,0-0 000000000000 (CXVID
02,2°-(2,2"-00000@00-2,1-000)I0(@O00))0000000 (Org. Biomo
1. Chem. 2005, 3:2255-61)(1.5g0 7.8mmol)0 O O DIPEA(2.01g0 15.6mmol)0 EtOH(100mL
YIN-(4,6-0000[1,3,5]00000-2-00)-N,0-0000-000000000 (XXX)
(1.63gd0 7.8mmol)0 00 0000001000030 0000000000000000000
00 EtOAc(00mML)0 0 D000 O (2x100m)0 00000000 @ooml) D 0000000
Na,S0,0 00 0000000000000 00000000000000000000 (D
CM/MeOHO 50/1- 20/1)0 0 O O O N-(5,8,11-0 0 00 0 -2,14,16,18,19-0 0000 0 O
00 [13.3.1]0 0 0 O -1(18),15(19),16(17)-0 0 0 0 -17-0 0 )-N,0-0 000000 O
00000 (CXVINDE@EOMGI OO ODO0O@O27%)O0 00000

0Dooooo

N-(5,8,11-0 0 O
9),16(17)-0 0O O
0 N-(5,8,11-0 O
(19),16(17)-0 O
o1)0 H,0(10mL)[
0 N-(5,8,11-0 O

00 -2,14,16,18,19-0 0 0 0 0 0 0 0O O [13.3.1]0 0 O O -1(18),15(1
-17-00)-N,0-0 0 0000000000000 0(CXVIID

00 -2,14,16,18,19-0 0 0 0 000 O O [13.3.1]0 0 O O -1(18),15
0-17-00)-N,0-0 000000000000 (CXVII(700mgd 2.1mm
DO0O5MHCIDD O @.3mL)0 0000000000000 00000
00 -2,14,16,18,19-0 0 0 0 000 O O [13.3.1]0 0 O O -1(18),15

g
a
O
O
a
u

(19),16(17)-0 000 -17-00)-N,0-0 00 0000000000000 (CXVINTD(750mg
YO o ooooooooDoao
LCMS:

(EST) m/z =329 (M+H)'. "H NMR (500 MHz, DMSO) & (ppm) 11.50-12.60 (br,
1H), 8.61 (s, 2H), 3.77 (s, 3H), 3.30-3.62 (m, 16H), 3.30 (s, 3H)

oooooo
000 63:

2,6-00-(N-n-0 000000)-[1,3100000-4-00)-N,0-0000-000000
000 (CXX)

000 64:

2,6-00-(N-n-0 0 00000)-[1,3100000-4-00)-N,0-0000-000000
00000000 (XX
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H3C\N,O*CH3

cI o H;C-N-O-CHj
~NH; x> H
r\|| x )N‘\ NaOH )Nl\\
oSN EtoH SNTINTINTT SONTNTINTS
H o H 149154y 5 H
CXIX CXX
HsC., O—CH;
H2S04 e
14-SF %4> Ne 0-$-0-H
= 0
SONTINTINT
HOH H
CXXI
Ax—h45
Ooo0o0o0ooao

4-0 00 -2,6-0 0 -[N-n-0 000000 7]-1,3-00 000 (CXIX)

OEtOHO 0 2,4,6-0 0 000 -00 000 (5.00g00 27.26mmoD0 0 0 n-0 000000 (13
5mL0 163.56mmol)0 600 0240 0 0D 0D 00 O0D0DDODDODOOODDODDODOOODDOOOOOGDO Qo
omLOODODDODODDODOO0OO0DODCHLCIL,BX75mL) D DO O D ODODODODODODODODODODDODODOCA@
somL) DOO0O0O0O0O0O0COE@oomL)ODOOOONa,So,0 000000000000 0O00O0AO0A4-
000-2,6c00-[N-n-00000007-1,3-00 000 (CXIX)(5.78g0 93%)0 0 0 00

200 MHz

"H-NMR (DMSO-de, ppm) 7.26-7.04 (1H, m) 7.04-6.81 (1H, m) 5.69 (1H, s) 3.26-
3.01 (4H, m) 1.60-1.36 (4H, m) 0.87 (3H, t, J=7.4 Hz) 0.85 (3H, t, J=7.4 Hz); ESI-MS
(m/z) 229, 231 [M+H]"

oooooao
,6-00-N-[n-O000D0D00]J]-0D0D000-4-00)-N,0-0000-00D0000D0OGO
O (CXX)

01,4-0 0000 @oomL)D 00D (om0 04-000 -2,6-00-[N-n-00000DODO7]-
1,3-0 00 00 (CX1X)(5.78g0 25.2mmoDH)O N, O-0 OO0 0O O0DDOOOODDOOO 4.9
3g0 50.54mmol)0 O O NaOH(2.02g0 50.54mmol)0 600 0 240 0 0 OO O ON,0-00 00O
00000000000 (4.93g0 50.54mmol)0 O O NaOH(3.03g0 75.81mmol)0 O O O O O
Ooo0Ob0O000110003000000000C000000O00O0O0D0OADONaHCOz0 O (50mL)O O
OD0DO000O0O000CHCILGB7SmL)D D D ODODOOODODODODODODODOOD @somL)o O
OOONa,SO,0 00 DbO0OoOooboooooobooooooooobooooobooooboooao
0 O (CH,CIL/EtOH(25/1))0 0 0 00 (2,6-0 0 -N-[n-0 000 0007]-00000 -4-0
0)-N,0-0000-000000000(CXX)(1.2g0 19%)0 0 0 O

200 MHz "H-NMR (DMSO-ds, ppm)

6.57-6.45 (1H, m) 6.13 (1H, t, J=5.5 Hz) 5.34 (1H, s) 3.59 (3H, 5) 3.20-3.04 (4H, m)

3.03 (3H, s) 1.58-1.37 (4H, m) 0.87 (3H, t, J=7.1 Hz) 0.84 (3H, t, ]=7.1 Hz)

0Oo0O0O00oo

(2,6-00 -N-[n-0000000]-00000-4-00)-N,0-0000-00000000
000000 (CXXID)

01,4-000 00 (15mL)0 (2,6-00 -N-[n-0000000]1-00000 -4-0 0 )-N,0-0
00O0-000000000 (1.20g0 4.74mmol)0 O 00 O 95% H,S0,(0.27mLO 4.74mmol)0
000000000000 000D00.50000000000000000000000

0000000000 @xsm))D 000000 ,6-00-N-[n-00000007-0000
0-4-00)-N,0-0000-00000000000000(CEXXDOOODODODODODO0O0O
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400 MHz H-NMR (DMSO-dg, ppm)

5(1H, m), 8.29 (0.4H, brs), 7.38 (0.6H, br s), 5.48-5.20 (1H, m), 3.70 (3H,
s), 3.36-3.21 (5H, m), 3.20-3.08 (2H, m), 1.61-1.48 (4H, m), 0.9 (6H, t, J=7.4 Hz).
ESI-MS (m/z) 254 [M+H]"

00 : 1230 1260 O
Dooo0QoO

00 0 65:

2-(n-0000)I00-4-(i-0000000-7-000-00000 [2,3-d]0 0000 (CX
XV

00 0 66:

2-(n-0000)000-4-(i-0000000-7-000-00000([2,3-d]J0 00000
00 (CXXVIT)

\>—NH2 TBDMSOTf 4 \>_NH‘~/ Mel ({:\%NH% 10
H

2.HC

Iz

CXXII CxXXIll

Cl /L\ f}__ H;>__
AR /_/ HzN /_/ _10%PAIC /—/

)N
’ _N)—NH - . H—NH
. KgCOs, nBUOH [ EtOAG, AOH N
\ \ \
CXXIV CXXV CXXVI
AF—A546
oooooo

2(t-000-0000000)I100-4-000 -7H-00 0 [2,3-d]0 00 0 O (CXXI1)
02-000-4-000-7H-000[2,3-d]0 0000 (8.7g0 52mmol)J 000 O O O O (100
mL)O O O EtgN(26g0 260mmol)0 0 0 00000 -300 0000000000 TBDMSOTF(15.
g0 57.2mmoD)0 00 000CO0OO0OO0ODODDOOOODDODOOODDOO1I.5000000000
000000000000 0DODO0DO00DDDO0OO0OO0D0DDO0OO0OO0DODOOOAOdIN NaOH(100mL)
ooooOoooobem@somb)D 0 0 0O0O0O0O00O0OH0(A5omL) 00O O00ODO0OOCO (150mL
YboooONaSO,0000D000CO00O0O0O0DODO0oOoOoDO0obOO0OoDOooObOoDOooDOooDOO
00000 (PE/ETOACO 10/1-5/7)0 000 02-(t-000-000000O0)HYOOO-4-0
00 -7H-0 00 [2,3-d]J0 00 0 0O (CXX110 11.4g0 79%)0 00 0 0 0 0 00O O O O LCMS:
(ES1) m/z = 283 (M+H)™'O

ooooon

2-(t-000-0000DODODO0O)HYOODOD-4-000-7-0D000-000 [2,3-d]O00O 00O (CXX1
1))

ODMF(IOML)O 0 2-(t-0 00 -0 0000 00)000-4-000-7H-0 00 [2,3-d]0 0 O
0 O (CXXI11)(700mg0 2.5mmol)0 0 0 0 0 O O 0.18mL(3.5mmol)0 K,C05(552mg 4mmol)0
OO0O0O0O00100000000H0(IOML) D0 O00O0O00OD0O0DO O EtCAcCIOOML)D O 0O O

00000000000 @OML)IOOO0O00ONa,S0,000000000000000000
000000000000000000 (PE/EOACO 10/1-5/1)0 0000 2-(t-0 00 -
0000000)I00-4-000-7-000-000([2,3-d]00 000 (CXXI11)(750mgd 1
00%)0 00000000000 OLCMS (ESI) m/z = 297 (M+H)™ O

oooooo

2-(n-0000)I00-4-000-7-000-000[2,3-d]00 000 (CXXIV)
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00000000 2-(-000-0000000)000-4-000-7-000-000 [2,3-d
100000 (CXX1110 5.0g0 17mmol)J 0 0 1-0 00 0 O O O (4.3g0 25mmol)0 DMF(20mL)
000000000000 000O0000O000O000000O000NaH@OODOODOD
060%0 0O 1g0 21ammol)0 00 000 O O O 100 O o(GomL)O O ODODODO0ODO0
0000000000 O000C0OOEtOAC(200mL)0 DoO0O0O0(Gom)IODoOn
0000 (GOomM)DO000000000NayS0,000 0000000000000
0(.7¢9)000000000EL,0GOM)0 0000 (omL)D 000000000
0DoO0000O0O0O00D011000000000000 EtOAc(200mL)0 O O 1IN NaOH(
200mML)0 000000000 H,050m)0 0000 (150mL)0 00000 0 O Nay
so,0 0000000000000 0000000000000000000000000
0O (PE/EtOAcO 10/1-5/1)0 0000000000 2-(h-0000)000-4-000 -7-
00O0-000([2,3-dJ0 0000 (3.7890 100%)0 0 000 OO0 00O OLCMS: (ESI) m/z
= 225 (M+H)*O

0Ooo0o0o0oo

2-(n-0000)000-4-(i-0000)I00-7-000-000 [2,3-d]0 0000 (CXXV)
O2-(n-0000)I00-4-000-7-000-000[2,3-d]0 0000 (1.6g0 7.1mmol)

O0Ooo0oooaoo
OO0Oo0Oo0ooo
O0Ooo0oooaoo

0
4
O
0
O
O

On-00000@OML)D 00000000 (4.99035.5mmol)0 00 00O000-2-000 (
632mg0 10.7mmo)0 0 000D O0D0OCODO0DOO0OOO0OOOOODOCODOOO1400 0 160 O
0000000000000 @OoML)DDOO0O000O0OEtOAC(3X50mL)0 00000000
00000000000 000000000000000Na,S0,00000000000
000000000000 000O0000O00000O000(PE/EtOACT 3/1)00 0 0 O 2-(
n-0000)I00-4-(G-0000)000-7-000-000([2,3-dJ0 0000 (1.290 75
O OOOOODOOOODOLCMS: (ESI) m/z = 248 (M+H)*O

0Ooo0o0o0oo

2-(n-0000)I00-4-(i-0000000-7-000-00000([2,3-d]00000O(CX
XVI1)

O2-(n-0000)000 -4-(i-0
VO 1.0g0 4mmol)0 EtOAc(50mL)0O 0 10% Pd/C(1.0g)0
gogoobooobbooobao gooooboodn

ooo)H) ooo-7-00
O
O
oobo48b0000000O0CODODDOO0OO0DO0O0O0OoOoOOnD
O
O
O

-0 00 [2,3-d]O0 0 0 O O (CXX
0 AcOH(2-43g0 40mmol)0 O O
O0oDoDOoooDooDoooDoao
000000001090 000
00000 (DCM/MeOHO 50/1- 1

0o-7-0ooo-0oo0OOdir2,3-d

000000000000 000O0O000O0O0O0O0O00
0/1)000002-(n-0000)I00-4-G-00000
100000 (CXXVIO 500mgd 50%)0 0 00000000
Do0o0o00oo
2-(n-0000)000-4-(i-0000000-7-000-00000([2,3-d]0000000O
0 O (CXXVID)

0000000000 (CXXVIO 500mg0 2mmol)0 H,0(10mL)D O O 0.5M HCIO O O (4mL)0O
000000000000 0002-(-0000)000-4-(i-0000000-7-000 -
00O000[2,3-d]0 0000000 CXXVIIOS2mg) 00000000000

LCMS (ESI) m/z =

250 (M+H)". "H NMR (500 MHz, McOD) & (ppm) 3.80 (s, 1H), 3.58 (t, /= 8.5 Hz,
2H), 3.23-3.29 (m, 2H), 2.88 (s, 3H), 2.77 (t, J = 8.5 Hz, 2H), 1.52-1.56 (m, 2H), 1.15
(d,J = 6.5 Hz, 6H), 0.89 (d, J= 7.5 Hz, 3H)

Ooooooogod

oooooaon
000 67:

2-(n-0000)100-4-0000000-7-000-00000[2,3-d]100 000 (CXXVI
1)

0 0 0 68:
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2-(n-0000)I00-4-0000000-7-000-000001[2,3-dJ0 0000000
(CXX1X)

cl . /_/ H HC — y r—/ Y r_/
a= - a =t 10%Pd/C / N\>_NH
’ N —N K,CO3, nBUOH [l N —N EtOAc, AcOH =N
\ \ \
CXXIV CXXVII CXXVIII
AFx—Ah47 10
000000

2-(n-0000)000-4-0000000-7-000-0001([2,3-d]000 00 (CXXVII)
On-00000omL)D2-(n-0000)J00-4-000-7-000-000 [2,3-d]00 0O

00 (1.0g0 4.5mmol)(CXXIV) D OO OOOO (3.79g027mmol)0 0 00000000000
(1.0g022mmoDH0 0 0 0000000000000 COOOOO0O0O00012000 160 00
000000000000 C@omMLIODDDDODODEASEXSoML) OO O0O00C0O0O0O00
0000000000000 000000000ONa,S0,000000000000000
00000000000 0000000000 (PE/EtOACT 6/1)0 00 0 0 2-(n-0 0 O O
Y1 O0DO-4-0000000-7-000-000[2,3-d]00 00 0 (CXXVIIO 800mgll 76%)0
000000000 O0LCMS (ES1) m/z = 234 (M+H)*O 20

Do0O0O00oo

2-(n-0000)I00-4-0000000-7-000-00000[2,3-d]00 000 (CXXVI
D)

OD2-(n-0000)I00-4-0000000-7-000-000 [2,3-d]0 0000 (CXXVII
0 800mgd 3.4mmol)d EtOAc(30mL)D O O 10% Pd/C(1.0g)0 O O AcOH(3mL)D 0 O O O OO
000000000000 O00O0O0O0O0O0O0O0O0O0O00O0O0O0O0O0O0O0O0O0O0O000O 48
000000000000 000O0000O0000O00010g000000000000
000000000000 000000000O0O0O0(EtOAC/MeOHD 25/1)0 0 0 O O 2-(n
-0000)I00-4-0000000-7-000-00000[2,3-d]0 0000 (CXXVITID
600mg0 75%)0 0000000000 30
0Do0O0O00oo
2-(n-0000)000-4-0000000-7-000-00000([2,3-d]0000000O0
(CXXIX)

O2-(n-0000)I00-4-0000000-7-000-00000[2,3-d]000 00 (CXX
VIO 600mg0 2_6mmol)0 H,0(10mL)O 0 0 0.5M HCIO 00O (5.2ml)0 00000000 O
000000 2-(-0000)000-4-0000000-7-000-00000 [2,3-d]00O
000000 (CXXIXO600mg)D OO ODODODOO0O0ODO

LCMS (ESD) m/z =236 (M+H) . 'H NMR (500

MHz, MeOD) & (ppm) 3.66 (t, /=9.0 Hz, 2H), 3.40 (t, /= 7.0 Hz, 2H), 3.33 (s, 1H), 40
3.23(t,J=9.5 Hz, 2H), 3.17 (s, SH), 3.00 (s, 3H), 1.63-1.67 (m, 2H), 1.00 (t, J=7

Hz, 3H)

gboooon

000 e9:

2-(n-0000)I100-4-000000-7-000-00000 [2,3-d]00 0 0 O (CXXXI)
000 70:
2-(n-0000)I00-4-000000-7-000-000001[2,3-d]J20000000C(C
XXX11)
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N /—/ N
/ YN 10%Pd/C / Y—nH
—N EtOAc, ACOH =N
N N
\ \
CXXX CXXXI A ¥ — A48
0oooo0

2-(n-0000)I00-4-000000-7-000-00000[2,3-d]000 00 (CXXXI)
O2-(n-0000)I00-4-000000-7-000-000 [2,3-d]00 000 (CXXX)(2.0
gd 9.13mmol)0 EtOAc(50mL)D O O 10% Pd/C(2.1g)0 0 O AcOH(8mL)D 0D OO0 0000 OO
000000000000 00O00000O000O0O000O0D00D0O0D0O0D4800000
000000000000 000O0000O0010g000000000000000000
0000000000 00000O0000 (DCM/MeOHD 60/1- 10/1)0 0 0 0 O 2-(n-0 O
00)IOD0D-4-000000-7-000-00000 [2,3-d]0 0000 (CXXX1O 700mg0 43
wOOOOOOOOOOOo

0Doo0Oooo
2-(n-0000)I00-4-000000-7-000-0000010[2,3-d]J000000000(C
XXX11)

O2-(n-0000)I00-4-000000-7-000-00000([2,3-d]00 000 (CXXX
0 700mgd 3.2mmol)0 H,0(10mML)D 0 0 0.5M HCIO 0 O (7ml)0 000000000000
00O02-(n-0000)I00-4-000000-7-000-00000T([2,3-d]0000C0 (7
17mg)0 0000000000

LCMS: (EST) m/z =222 (M+H)". '"H NMR (500 MHz, MeOD) & (ppm)
3.50 (t, J=8.5, 2H), 3.22 (t, /= 7.0 Hz, 2H), 2.79 (s, 6H), 2.68 (t, /= 9.0 Hz, 2H),
1.43-1.51 (m, 2H), 0.81 (t, /= 8.0 Hz, 3H)

0Doo0Oooo

000 71:
2-(n-0000)000-4-(i-0000)J00-7-i-0000-00000[2,3-d]J00 00
O (CXXXVI)

000 72:
2-(n-0000)000-4-(i-0000)J00-7-i-0000-00000[2,3-d]J00 00
0000 (CXXXVID)

Cl ~ / /
N §| >_ /—’
/ \>—NH7< 1.1 \>—NH7< 1,
— _— =
’ \ N 2. HCl N 2. HCl
H P
CXXIl CXXXIII

\ '
Cl HN HN
HzNJ\ / /_/ 10%Pd/C N /_/

N
/ \)— S—NH S—NH
chos, nBuOH || )=N EtOAc, AcOH —N
L O €
CXXXIV CXXXV CXXXVI
AFx—.A549
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ooooonoD
2-(t-000-oo0o0oboo0o)H)Yyob0-4-000-7-1-0000-000([2,3-dO0D0O0C(
CXXXITD)

ODMF(20mL)0 0 2-(t-0 00 -00000000)000-4-000-7H-000 [2,3-d]0 O
000 (CXXI)(5g0 17.7mmol)0 2-0 0 0 0 0 O O (4.590 26.6mmol)0 O O K,CO5(4.3g0 2
6.6mmol)J 0 00001500000 000H0GOM)IODNODODONDNDNO0O0000000E
tOAC(300ML)0 0 0000000000000 GOM)IO0O00ONaS,0 0000000
000000000000 O00D0O000O0O0000O0000O0C@OO0O00O0/Et0AcO 10/
1-5/1)000002-(t-000-0000000)000-4-000-7-i-0000-000T
2,3-d]0 0000 (CXXXI10 5.7g0 100%)0 0 0 0000 0000 OO0LCMS: (ESI) m/z =
325 (M+H)*O
0Doo0ooo
2-(n-0000)000-4-000-7-i-0000-000 [2,3-d]0 0 000 (CXXXIV)
00000000 2-(-000-00000000)100-4-000-7-i-0000-000
[2.3-d]0 0000 (5.790 17.6mmol)0 0 01-0 000 O O O (4.590 26.4mmol)0 DMF(20m
HOODO0DO0DO0O0DO0DOO0ODODOOODODODOOOODODDOONDOOONOONMH@OODOODODDOG®
0%0 O O 1.06g0 26.4mmol)(60%)0 0 0 00 00D D100 00000000 (50mL)O O O
000000000000 00O0O0000O000EAC(300mML) 0000000000 (50m
DO0DO0DO0O0DD0DD0O0O0GomMIODDDODONODONO0ONAS,0 0000000000000
00000000000 (.59)0000Et,0GomM)I 00000000 @omL)00000
00000000000 ODO0DC010000000000000000C00O00EtOAc(200mL
O 0 0 1IN NaOH(200mL)O 0 0 0 00000 O H,0(A50mL)0 00000000 (150mL)0 O
000ONa,S0,0 00 0000000000000 000000000000000000
0 O (PE/EtOAcO 10/1-5/1)0 0 00 02-(n-0000)000 -4-00 0 -7-i-00 00 -0
00 [2,3-d]0 0000 (CXXXIVO 4.5g0 100%)0 0 0 0000000 0OLCMS (ESI) m/z =
253 (M+H)*O

0Oooooo
2-(n-0000)000-4-(i-0000)I0D0-7-i-0000-000([2,3-d]J]0 0000 (C
XXXV)

On-00000@OmL)I2-(n-0000)000-4-000-7-i-0000-000 [2,3-d]0
0000 (CXXXIVO 3.0g0 12mmol)0 0 0 0 0 -2-0 0 0 (1.05g0 18mmol)0 0 0 0 0 O O O
0(.5g018mmol)0 0 0000000000000 O00O00O0O0000O00O0O00O01400
D160 0 0000000000000 omML)ID00 0000 OEtOAC(3x50mL)0 0000
0000000000000 00000000000000Na,S0,0 000000000
000000000000 00O000000000O00O0O0 O (PE/ELOACO 5/1- 3/1)0 O
00O02-(n-0000)IJ00-4-(i-0000)000-7-i-0000-000[2,3-d]00 0O
0O (CXXXVO 1.2g0 36%)0 000 000000 0LCMS: (ESI) m/z = 276 (M+H)*O
0Doo0o00oo
2-(n-0000)000-4-(i-0000)IO00-7-i-0000-00000[2,3-d]J00 00
0 (CXXXVI)

og2-(n-000o0)ooo-4-(i-00D0O0OHYODODO-7-i-0000-000 [2,3-dJCODOOO
(1.0g0 3.6mmol)O EtOAc(10OmL)O O O 10% Pd/C(1.0g)0 O O AcOH(2.43g0 40mmol)0 O O
0O0ooD0ooDOooo0ooO0ooDo0oooDo0oo0DooDo0ooDUOooDOoDOooODo0DooDooODDOo
000480000 00000D0D0ODO0OD0DO0D0O0O0OODOODDI1IQQDODODODODOOOOOGODD
Oo0o0oDoODO00O00oooooDoDoOoDO00O0oO0oooo (bCM/MeOHD 100/1- 20/1)0 O O O
2-(n-CO0O0O0H)YOODO0D-4-(i-ODOCOHMYOIODO-7-1I-0000C-000D00 [2,3-d]J0OO
O (CXXXVI)(8oomg 79%)0 0 D OO0 OooDOoOOOd

Oo0ooao
2-(n-000Q0H)YDDODO0A4-(i-DO0O0DOHYODODO-7-I-0000-00000[2,3-dJuoOd
OO0 00 (CXXXVID)

O Ooo0oooao
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02-(n-0000)000-4-Gi-0000)000-7-i-0000-0001[2,3-d]00000O0
(200mgd 0.72mmol)0 H,O0CIOML)O 0 O 0.5M HCIO OO (1.5m)0 00000000000
oooooo2-n-0000)0DOO-4-(a-O0O00O0DHO0ODO-7-1i-0000-00000 [2,
3d]j000D0o0DOo00@2emgd 95w 0 0 000000000

LCMS (ESI) m/z = 278 (M+H)". !

NMR (500 MHz, MeOD) & (ppm) 4.36 (s, 1H), 3.90 (s, 1H), 3.67 (t, J = 8.5 Hz, 2H),

3.30 (t,J="7.5 Hz, 2H), 2.84 (1, J = 8.5 Hz, 2H), 1.60-1.66 (m, 2H), 1.24 (d, J= 6.0

Hz, 6H), 1.21 (d, J= 6.0 Hz, 6H), 0.98 (t,J = 7.5 Hz, 3H)

goooO00o0oo

00073: N-(2-0000000-7H-00 0 [2,3d]0 00 00 -4-0 0 )-N,0-0 00 O -0
00000000 (Cxen)

O0074: N-(2-0000000-7H-000 [2,3d]0 0000 -4-00)-N,0-0000 -0
O0DO00000000geexein

HO o o C
“ 72 NH POCI =
V—NH, H L 3 / )\
=N - ﬁ N7 “NH,
H,N
CXXXVIII CXXXIX
/ﬁ\,/ ¢l HaC\N/O__CHE
H
H HsC—N-O-CHs
72 B2
[RED] k A~ )\ o~
i N N N
CXL CXLI
HsC._ _O—CH;
H—C
Znd °
\@)\ N c
I \ |
H H H
CXLII
AF—A50

0Doo0o0oo
2-000-4-000-4,7-00 00 -3H-00 0 [2,3d]0 00 OO (CXXXVIID)
02,4-0000-6-0000000000 (5090 397mmol)d H,0(750mL)0 0 0 2-0 0 O O
000000 (H,00 40%0 8590 437mmol)0 00 0 D 0D 00000 O6500200000
00000000 00100000000000000000000000EtOH(750mL)
000000000000 000O0000O00000002-000-4-000 -4,7-0
0-3H-00 0 [2,3d]0 0000 (CXXXVIIIO 00 0 O 40g(0 67%0 0 0O O 70%)0 O O
O LCMS (ESI) m/z = 151 (M+H)*O
oooo
00-4-000 -7H-0 0 0 [2,3d]0 0 0 O O (CXXXIX)
02-000-4-000-4,7-000 0 -3H-0 00 [2,3d]0 00 0 O (CXXXVII110 25g0 167mmo
1DOPOCIL(200ML)0 0 0000000000000 00O0O0O00000000O001200
030000000000000C@O0POCI;)D0000000000000O0O0 (200
mOODODODO00D0O0DO0O00O0O0002-000-4-000-7H-000 [2,3d]0 0 000 (CXX
XIX)OOODODO (090 O 71%0 0 0 O 75%)0 0 0 O O O LCMS (ESI) m/z = 169 (M+H)*O

N OOOOOd
OOoo0oo0ogao
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0Doo0o00oo
4-000-2-n-0000000-74-000 [2,3d]0 00 OO (CXL)

02-000-4-000 -7H-0 00 [2,3d]0 0 O O O (CXXXIXO 26g0 155mmol)0 O O n-0 O
00000000 (2790 464mmol)d MeOH(600mL)D O 0 AcOH(SOML)O O 0D 0 OO0 OO0 0O
0000300000000 0000NaBHsCN(49g0 775mmol)0 0 0 0O O -200 0 300 00 O
0000000000800 03 0000000000000 000000O0O0EtoAC(3x3
oOM)O 0000000000000 000000(x100m)0 000000000 NaySo,
000000000000 000000000000000@O0O0O00 /Et0Ac(5/1))
000004-000-2-n-0000000-7H-000[2,3d]0 0000 (CXL)0O0000 (6

g0 18%)0 00000 LCMS (ESI) m/z = 211 (M+H)™* DO 10
0oooooo
N--0000000-7H-000[2,3d]00000-4-00)-N,0-0000-000000

00 0O (CXLI)

04-000-2-n-000000C0O-7H-00 0 [2,3d]0 00 O 0O (CXLO 1.0g0 4.8mmol)O n-B
uoHGML)O O OO OOoOoOOO0O(@G.3gus.000)dooN,0-O00DO0O0DODO0O0ODOooOOoOonO
OD0@.1g04.000H)000000000DO0ODODODOOOODODODOOGOGO?000080
Oo0O0O0DDDOO0OO0O0O0oO0OO0oOoOo0ODD oML O OODODDDEAC(3x25mL)0 0 0 00O O
ocoOoocoooO0oobDOoboOoobob0oobDOooboboOoboOoOooONa,So,00 0000 oOooDOooao
ocooocoooO0oooDOoooOoboO0oOoDbDOooDbDO0ooObOOooODO0oDDbD(@OObOO0OOaDn/ZELoAcO 5

/D00000ON-(-n-0000000-7H-000[2,3d]0 0000 -4-00)-N,0-00 0O 20
0-000000000 (CXLIO 500mgl 45%)0 O O O
OooooQooO

N-(2-0000000-7H-000[2,3d]00000-4-00)-N,0-0000-000000
000000 (CXLIT

ON-(2-n-0 00 0000-7H-000[2,3d]0 0000 -4-00)-N,0-0000C-0000
00000 (CXLIO 500mgd 2.1mmol)0 H,0(10mL)O O 0 0.5M HCIO 0 O (5mL)0 0 0 0 0 O
00000000000 00ON-Q@-n-0000000-7H-0001([2,3d]00000 -4-00
)-N,0-O0ODDDO-0000C0O0O0000000000000O0 (CXLIID 550mg)0 O O

LCMS (EST) m/z = 236 (M+H)".

30
"HNMR (500 MHz, MeOD) & (ppm) 6.74 (d, J= 3.5 Hz, 1H), 6.41 (d, /= 4.0 Hz,
1H), 3.80 (s, 3H), 3.35 (s, 3H), 3.28-3.35 (m, 2H), 1.59-1.62 (m, 2H), 0.97 (t, J= 7.0
Hz, 3H)
goooooano
00075: 2,4-00 -(n-0 0 00)J 00 -7H-0 00 00 [2,3-d]0 0 0 0 0O (CXLIX)
00076: 2,4-00 -(n-0 00 0)J 00 -7H-00 000 [2,3-d]0 0000000 (CL)
goooooano
5-000-2-000-4,6-00000000000O (CXLIID)
0000 EtOH(200mL)0 0 O NaOEE(D 0 0 0 0 0 30%)(200mL)0 00000000 (2790 0. 40

28mo)J 00 0O0O0O0O0O0C100000000000000000000000 (55900
28mo0 00000000000 OOCOO1800000003NKHIOODOCOOOOOO
0000 (HD 600000000000 OONDNDNDNDNNODNDNDNODNONOOOOOONO
0O000005-000-2-000-4,6-00000000000 (CXLI11)29g(62%)0 0 O O
LCMS (ESI1) m/z = 168 (M+H)*O
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NH
o o )iy ? P ¢l cl
HN™ "NH, HN POCI, N7 Z o, p e
EtO OFt ————— s | — 1 | » N7
N\
HN™ "N™ "OH PCls H,N™ N7 Cl HZNJ\\N cl
DrAFINTZNY
CXLIII CXLIV CXLV
cl cl
0 cl
SN /\( N TFA N
PMBNH, | 1 A | N )
—_—
NN NH, N N/)\N/\/ NN N
CH30 PMB! H H H
CXLVI CXLVII CXLVIII
HN/\'/
K2CO3 | =N
N N/*N/\/
H H
CXLIX
AFx—AS51
oooooad

5-000-2-000-4,6-00000000 (CXLIV)

0 PClg(6.6g0 29.5mmol)0 POCIL(180mL)0 0 05-0 0 0 -2-000 -4,6-0 0000000
000 (@.9g028.0mmol)J 600 0 000000000000 O0O0D0(@IOOODODOODO
01200 00000000000 000C00000000000000O000O00O00 (100
0)@oomL)0 0 0000000000000 000000000CHL,CI,(2x100mL)0 O O
000000000 pHOS0O0O0O0O0DOCOO0O0OOO0O0D0OCOOODDOO3000000000
0000O0@Wa,S0,)0 00 0000000000000 00000000000000C(E
tOAc/0 00 000D01:10) 0 00005-000-2-000 -4,6-000 00000 (CXLIVO
2.5g0 42%)0 O O O LCMS (ESI) m/z = 204 (M+H)*O

0Do0O0O00oo

2-(2-000-4,6-00000000-5-00)00000 (CXLV)
5-000-2-000-4,6-00000000 (1g04.9mmo)0 0 00O O (40omL)D 00O
00O0O0000-7800010000000@O01L/0005%0 00)0000TLC@ O
000O0/AcOEtD 3/1(v/v))0 00000000000 ODO0OCOODODODOOODDOOOO
000100000000 000000000000O0Nal@g)D 00000 GnL)IO00
000000000000 00O0O0e600O0O00200000000000000000
00000000000 000(679/H,0 100mM)0 00 00000000000000(
30mL)0 000 OCHCl,(@x70mL)0 0 0 0000000000000 0H,004x30mL)0 00
NaHCO,O 0 (30mL)0 00000000 (@omM)0O0O0O0O0O0O0O0000000Nay,S0,000
0000000000000 2-(R2-000-4,6-00000000-5-00)00000 (CXL
VO 1.1g0 87%)0 0000000000 80%] 000 OO0LCMS (ESI) m/z = 207 (M+H)™O
0Dooooo

2-000-4-000-7-(4-0000)0000-00000 [2,3-d]00 000 (CXLVI)
02-(2-000-4,6-00000000-5-00)00000 (CXLVO 1.2g0 5.8mmol)0 O O
0-00000000000 (PMBNH,)(1-6g90 11.6mmol)0 THF(20mL)O O O AcOH(2mL)O
0000003000000 0000000NaBH(0AC);(6.2g0 29mmol)0 0 0 0 00O O
00000000000 O0000O00000O00EtOAC(3x80mML) D 0000000000
0000000000000 @x50m)0000000Na,S0,0 00000000000

Oo0Oo0oood

O Ooooo

0ooo
0/1)0 0 O
O (CXLVIO
ooooo
2-n-0 0 O
XLVIT)

gooooad
ggdz2-000

oooocoooOooooooooboooo@o
-4-000-7-(4-0000)HXOO0O0O0-00D0O

950mgl 52%)0 0 0 O O (52%)0 O O O O O LCMS (ESI) m/z

0

O
O

00O /EtOAcO 1
[2.3-d]0 00 O
291 (M+H)*O

0000-4-000-7-(4-0000)0000-00000([2,3-d]0000GO(C
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0 MeOH(30mL)D O O AcOH(3mL)O 0 2-0 00 -4-0 00 -7-(4-0000)0000-0000
0 [2,3-d]0 00 00 (CXLVIO 950mgd 3.3mmo)0 0 D000 O0DOO0ODODOOO (575mgd 16.5
mmol) D 0O O0DO3000000000D0O0D0ONaBHSCN(1.0g0 16.5mmol)0 0 D0 OO0 DOO
0o0oooOoOo8sooDled 000 0dd00o0O0O0O0D0DD0DO0OO0dDnDDOEEOAc(2x50mL)O O
OoOO0O00O00O00DO0oo0O0O0OO00O0DO0OOo0DExsomL)ODO0O0DOOO0DOOD0OODNayso,
000000 oooboo0oo0oo0oooo o0 ooo0ooooD 0o oooooDob0OooooonObn
0 (PE/EtOACO 10/1)0 00 002-n-0000000-4-000-7-(4-0000HOOODO-
00000 ([2,3-d]J0 0 000 (CXLVIIO 920mgd 85%)0 O O O LCMS (ES1) m/z = 333 (M+H
o
Ooo0o00ooao
2-n-0 000000 -4-000-7H-000 00O [2,3-d]0 0 00O (CXLVIID)
0d2-n-00000D0DO0-4-000-7-4-0000HYO0DODDOO-000001[2,3-dJ0OO0nOa0n
(CXLVIIO 920mgd 3.2mmo)O TFAGML)O O O8O0 03D 0 000D DO OOODDOOODOODO
OO000EtCAc2xbomDH) 0 0D 00000000000 OoO0oDDOoOOOn@2xsomb)oood
ONa,SO,0 000000 oooooboboooooooooboobobobooooooooooao
00000 @OOO0Oo00O/EOAcO 570 00D O02-n-0000000-4-000 -7H-00
000 [2,3-d]J0 0000 (CXLVITNIO 500mgd 85%)0 0 O OO 0ODODOOOOLCMS (ESI) m/z
= 213 (M+H)*O
Ooo0oo0oOooao
2,4-00-(n-0000)000-7H-00 000 [2,3-d]0 0000 (CXLIX)
0d2-n-0 000000 -4-000-7H-0 00 00O [2,3-d]JO0 00 0O O (CXLVITIDO 500mgd 2.3
smmoDON-00000CGMIODOOODODODOODDO @.64g05.000)00000O000O0-
1-000(@23mg0 4.00 0 )0 00 0O00ODODDOOOODDOOODDOOODOGDOOO1000
0720 00000000000 0O0O0O20mLO 00000 0O O EOAc(Bx20mLYO0 0 O O OO
ooocobODbOOO0oDooooooobDDbDbOO0oOoooooooONa,So,00000O0OoOoODOOO0
gooooooooboooo0oodPLCOOO0OO0O0OZ2-n-0000000 -4-000-7H-0 0O 0O
00 [2,3-d]0 0000 (CXLIXO 210mgd O O 37%)0 O O O
ooooOooao
2,4-00-(n-0000)ID00-7H-00 000 [2,3-d]0 0000000 (CL)
02-n-0 000000 -4-000-7H-00 00 DO [2,3-d]JO0 00 0O O (CXLIXO 210mgd 0.89m
mol)O H,O0GBGML)O O O O0O.5M HCID O O (2-omL)D O OO ODOODOOOOOOOOO?2,4-0
0-(n-0000)000-7H-00000[2,3-d]J0 0000000 (CLO 242mgd O O 95%)0
Oo0o0O0ooOoooooan
LCMS (EST) m/z =236 (M+H)". 'HNMR (500 MHz, MeOD) § (ppm) 3.72 (t,

J=9.0 Hz, 2H), 3.30-3.34 (m, 4H), 2.90 (t, J = 9.0 Hz, 2H), 1.61-1.65 (m, 4H), 0.96-

0.99 (m, 6H)

oooooo

000 77:
2-(n-0000)000-4-(4-0000000000-1-00)-7-000-000007([2,3d
100000 (CLID)

000 78:
2-(n-0000)100-4-(4-0000000000-1-00)-7-000-00000[2,3-d
00000000 (CLIn
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HQ HO

cl
”\/i/:N\>_N /H_/ N"Her ) N\>_NH 10%Pd/C (g/:N\%NﬁJ
=N

K,COs, nBuOH || )=N EtOAc, AcOH =N
N N ' N
\ \ \
CXXIV cLl cLil
AF¥F—.A52
0O0Do0o0o0on

2-(n-0000)000-4-4-0000000000-1-00)-7-000-00 0 [2,3-d]0
00 OO0 (CL)

On-00000@OML)I2-(n-0000)100-4-000-7-000-000 [2,3-d]00 0O
00 (CXXIV)(1.6g0 7.1mmoD0 000000000 (4.990 35.5mmol)D 0000000 -4
-000000(632mgd 10.7mmol)0 00 0000000000000 O0O0O0OO0O0O0OO0O
13000160 0 0000000000000 omL)IO00C0O00O0ELOAC(3X50mL)0 O O
0000000000000 O0000000000000000Nay,S0,00000000
000000000000 O00O0O0O00O0O0000O0000O0(@OO0O00O0/EtO0AcO 371
Y oooOO2-(n-0000)I00-4-(4-0000000000-1-00)-7-000-00
0[2,3-d]0 0000 (1.2g0 75%)0 0000000 000LCMS (ESI) m/z = 290 (M+H)™*
O

0Doo0Oooo
2-(n-0000)000-4-(4-0000000000-1-00)-7-000-00000 [2,3-d
1000 00 (CLIT)
OD2-(n-0000)I00-4-(4-0000000000-1-00)-7-000-00 0 [2,3-d]
00000 (CLIO 1.0g0 4mmol)0 EtOAc(50mL)O O O 10% Pd/C(1.0g)0 O O AcOH(2.43g0 4
onmoDO 0D O0D0OO0ODDODOODODODCOODODODCOODODDOOOODDOOOODODOOOODDOOOO
0000000000480 00000000000000000000000O00O010g0
000000000000 000O0000O00000000000000O000 (DCM/MeOH
050/1-10/1)0 000 02-(n-0000)100-4-(4-0000000000-1-00)-7-
00O0-00000([2,3-d]JD00000(CLIIO500mgd 0050%)00000000000
ODooooo
2-(n-0000)000-4-(4-0000000000-1-00)-7-000-00000 [2,3-d
J0o0o0COo0O00oaO(CLIn
O2-(n-0000)I00-4-4-0000000000-1-00)-7-000-00000 [2.3
-d]0 0 0O O O (CLII0 500mg0 2mmol)0 H,0(10mL)O O O O H,00 0.5M HCIO O (4mL)O O O
0000000000000 2(n-0000)000-4-(4-0000000000-1-00)
-7-000-00000[2,3-d]00000000(G25mg)0 0000000000

LCMS (ESI) m/z =292 (M+H)'. '"HNMR

(500 MHz, McOD) & (ppm) 4.12-4.15 (m, 2H), 3.80-3.82 (m, 1H), 3.40 (t, /= 8.0 Hz,
2H), 3.29 (t, J = 7.0 Hz, 2H), 3.08-3.14 (m, 2H), 3.02 (t, /= 8.0 Hz, 2 H), 2.84 (s,
3H), 1.86-1.90 (m, 2H), 1.58-1.62 (m, 2H), 1.46-1.51 (m, 2H), 0.97 (t, ] = 4.0 Hz,
3H)

OoooQoO
000 79:

8-(7-0 00 -2-(n-0000000)-00000([2,3-d]00000-4-00)-8-0000
00 [3.2.1]0 0 0 0 -3-0 0 0 (CLV)

00 O 80:
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8-(7-000 -2-(n-0000000)-00000([2,3-d]00000-4-00)-8-000 O

00 [3.2.1]0000-3-000000 (CLVI)
HO HO

OH E E
Cl 2 ; N N
N /—/ N™HCI N /—/ 0 N /—/
E{/:»_NH H , / N 10%Pd/C / N
—N —N » —
K5CO3, NBuCH N EtOAc, AcOH N N

N
\ \ \

CXXIV CLIV CLv

AH¥—A5S3

000000
8-(7-000-2-(n-0000000)-7H-000[2,3-d]0 0000 -4-00)-8-00000
0 [3.2.1]0 0 0 O -3-0 0 O (CLIV)
O2-(n-0000)I100-4-000-7-000-000[2,3-d]00 000 (CXXIV)(1.0g0 4.
Smmol)0 n-0 0 O O O (10mL)D O O DIPEA(1.0g0 7.8mmol)J 0 0 8-0 0 -0 0 O O [3.2.1]
0000-3-000000@.1g06.7mmo)0 0000000012500 1600 00000
00000000 E@oOML)DDODO0D0DDDOEOAC(3X50mML) 0 0 0 00000000000
0000000000000 O0000ONa,S0,0000000000000000000
0000000000000 000000000(@O0O0000/EtOAcO 6/1)0 00 008
(7-000-2-(n-0000000)-7H-000[2,3-d]0 0000 -4-00)-8-00 000
0[3.2.1]0000-3-00 0 (CLIV)(800mgD 0 057%)0 0000000 OO O LCMS (ESI)
m/z = 316 (M+H)*O
Ooo0QooO0
8-(7-000-2-(n-0000000)-00000([2,3-d]00000-4-00)-8-0000
00 [3.2.1]0 000 -3-00 0O (CLV)
O2-(n-0000)I00-4-4-00000-1-00-0000([3.2.1]0000 -1-00 )-7-
000-000 [2,3-d]0 0000 (CLIVO 1.00g0 3.2mmol)0 Et0Ac(10mL)O O O 10% Pd/C(
1.09)0 0 0ACOHBML)I 0 0 0000000000000 00000D0000000O0n
00000000000 000048000000000000000000000000
001090 00 0000000000000 0C0CCO0O0000000000000000 (
EtOAc/MeOHO 50/1)0 0 0 0 O08-(7-0 00 -2-(n-0000000)-0000 0 [2,3-d]0
0000-4-00)-8-000000[3.2.1]0 000 -3-00 O (CLV)(500mg0 O O 49%)0 O
ooooo00O0O0n
000000
8-(7-000-2-(n-00000C0C0)-00000([2,3-d]00000-4-00)-8-0000
00 [3.2.1]0000-3-000000 (CLvI)
08-(7-000-2-(n-0000000)00000[2,3-d]00000-4-00 )-8-000
000 ([3.2.1]0 000 -3-0 0 0 (CLVO 200mgd 0.63mmol)0 H,0(10mL)O O O 0.5M HCIO
00@.3m)00000000000000008-(7-000-2-(n-0000000)-00
000[2,3-d]J00000-4-00)-8-000000([3.2.1]J0000-3-000000 (CLV
D(24mg)0 0000000000

LCMS(ESI) m/z = 318 (M+H)". "H NMR (500 MHz, DMSO) & (ppm) 4.55 (br, 2H), 3.90
(s, 1H), 3.60 (t, /= 8.0 Hz, 2H), 3.27 (t, J= 6.5 Hz, 2 H), 3.00 (t, /= 9.0 Hz, 2H),

2.92 (s, 3H), 2.27 (d, = 7.0 Hz, 2H), 1.90-1.95 (m, 4H), 1.69 (s, 1H), 1.66 (s, 1H),
1.49-1.54 (m, 2H), 0.92 (t, /= 7.0 Hz, 3H)

goooogao
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N-(2-(0000-2-00)000-7-000-0001[2,3d]0 0000 -4-00 )-N,0-0 0 O
0D-000000000(CLVIND

000 82:

N-(2-(0000-2-00)000-7-000-0001[2,3d]0 0000 -4-00 )-N,0-0 0 O
0D-000000000000 (CLIX)

cl / O
\>—NH7< /_/ ({: \>—NH Nrcr /_/

—ho K,COs, nBuOH || *N
N
\ \
CXXIII cLvil CLVII

AF—.A54

0Doo0o00oo

2-(0000-2-00)I100-4-000-7-000-000 [2,3-d]0 0000 (CLVID)
00000000 2-(-000-00000000)000-4-000-7-000-000 [2.3
-d]0 000 O (CXX111)(7-.590 25mmol)0 DMF(l0OmI)0 0 0 00 03-0 0000 0 -1-0 O
(6.38g0 38mmol)J 0000000 O0O0DOCODO0OCOOODODNCOONONDCOOONaH(COOD
O00060%0 001.5g038mmol)0 0000000030000 0000(0mL)00000
000000000000 000O0000O000EtOAc(300mML)0 0000000 OO0 (100
MDD 00000000 @oOML)D0O00000Na,S0,0000000000000000
08.6g0 000000000 OELO@OONM)IOOO0O0O0000 om0 00000000
0000000000 00001000000000000EtoAc(200mL)d O O IN NaOH(20
OM)D 000000000000 0H050M)I N 0000000 @50m)000000
ONa,S0,0 00 0000000000000 0000D0000000000000000
00O0O0(@OO0000O0/EtOAcO 10/1-5/1)0 000 02-(0 000 -2-00)00 0 -4-0
00-7-000-000[2,3-d]J0 0000 (g0 00 100%)00 00000000 0LCMS: (
ESI) m/z = 223 (M+H)*O

0Doo0o0oo

N-(2-(00O00-2-00)000-7-000-000([2,3d]0 0000 -4-00)-N,0-00 O
0D-000000000(CLVILND
02-(0000-2-00)I100-4-000-7-000-000[2,3-d]00C 000 (CLVIIO 500
mgd 2.38mmo)O0 n-0 000 O (GmL)D 0000 OO0 (1.64g0 5.00 0 )00 ON,0-00 00
000000000000 (23mgd4.000)000000000000000O00000O
D0O0O001000080 0000000000000 0C0mML)IO00O0CO0OO0 O ELOAC(3x20
M)DO0DOO0OO0OO0O0D0DO000000O0O0D0DD0O0000000O000000O0Nay,S0,000
000000000000 0000000O00000000O0000O00000000O
(000000 /Et0ACO 3/1)0 00 00ON-(@-(0000-2-00)000-7-000-000T¢[
2,3d]00000-4-00)-N,0-0000-0000000 00 (CLVITID 310mgd O O 55%)
oDooo

Doo0Oo0oo

N-(2-(00D00-2-00)000-7-000-000([2,3d]0 0000 -4-00 )-N,0-0 0 O
-00000O0000000 (CLIX)
N-(2-(00O00-2-00)000-7-000-000[2,3d]0 0000 -4-00)-N,0-00
0-000000000 (310mgd 1.32mmol)0 H,0(5ML)D 0 0 0.5M HCIO O O (2.7mL)0
00000000000 O0O0O0ON-(2(0O0O00-2-00)000-7-000 -000 [2,3d]
0000-4-00)-N,0-0000-000000000000 (CLIXO325mg)0 0000
ooooo

OoOoo0ooodg
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LCMS (ESI) m/z =
248 (M+H)". "H NMR (500 MHz, DMSO) & (ppm) 12.60- 14.80 (br, 1H), 7.70-8.70
(br, 1H), 7.06 (s, 1H), 6.55 (s, 1H), 5.90-5.94 (m, 1H), 5.31 (d, /= 17.0 Hz, 1H), 5.17
(d, J=10.5 Hz, 1H), 4.06 (s, 2H), 3.84 (s, 3H), 3.70 (s, 3H), 3.53 (s, 3H)

goooao
000 83:

O

N-(2-(0000-2-00)000-7-000-0001[2,3d]00000-4-00)-0-000 -0

00000000 (CLX)

0odanos4:

N-(2-(0000-2-00)000-7-000-000([2,3d]00000-4-00)-0-000 -0

00000000000 eexn

p_

HN
N
a=t
| )=N
N
\
CLX

gooooao

0

/_//

AxX— 5SS

N-(2-(0000-2-00)000-7-000-0001[2,3d]00000-4-00)-0-000 -0
00000000 (CLX)

02-(2-0000-2-00)000-4-000-7-000-000 [2,3-d]0 0000 (CLVII)(7
oomgd 3.15mmoO N-0 000 0000000000000 (2.2905.000)0000-00

0000
0000
x25mL) 0
0oQ0Q0
0000
,3d]0 O
0000
N-(2- (O
0000
0 N-(2-(0
ooooo
ooooo

OoooooogogoQgoo

OoooDoooogoodg

O

O

D0D0DO0O00O0(esmgl 4.000)I 0000000000000 O0O0OON
10000120 0 0000000000000 (OmL)IO0O0O0OO0O0O0 EtOAC(3
00000000000 000000000000000000NayS0,00
000000000000 000D0D0O0O0OO0O0O0O0OO0O0O0DOoOOoOoOoooan(
/EtOACO 5/1)0 0 0 0ON-(2-(0 000 -2-00)000-7-000-000 [2
0-4-00)-0-000-000000000 (370mgD 00 46%)0 0 0O
0-2-00)000-7-000-000[2,3d]00000-4-00)-0-000 -0
00000 (CLXI)

00-2-00)000-7-000-0001[2,3d]00000-4-00)-0-000 -
000 (370mgd 1.59mmol)0 H,0(5mLYD 0 0 0.5M HCIO 0 0 (2mL)0 0 0 O O
O0O0O0ON-((0000-2-00)I00-7-000-000[2,3d]00 00

0-4-00)-0-000-000D0O0O0OO0OO0ODDOOO@83mOOOODODDOOOORD
LCMS (ESI) m/z = 234 (M+H)". "H NMR

(500 MHz, DMSO) & (ppm) 12.40-13.00 (br, 1H), 7.70-8.10 (br, 1H), 7.04 (d, J=3.5

Hz, 1H), 6.49 (d, J=3.0 Hz, 1H), 5.94-5.99 (m, 1H), 5.32 (d, /= 17.0 Hz, 1H), 5.17

(d, J=10.5 Hz, 1H), 4.04 (s, 2H), 3.85 (s, 3H), 3.61 (s, 3H)

goooao
000 85:

O

N-(2-n-0 00 0000-7-000-0001[2,3d]00000-4-00)-N,0-0000-00

0000000 (CLXID

000 86:

N-(2-n-0 0 00000-7-000-0001[2,3d]00000-4-00)-N,0-0000-00
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Oo0DO0o000oo00ooeEeLxmn
O_
s

—N

Hj{i;N}Nﬁ_J/

N
\

cLxil R X —.h 56
gooooao
N-C-n-0000C0O00-7-000-0001([2,3d]00000-4-00)-N,0-0000-00 10
0000000 CeLxXin
oooov7oooooo4-000-2-n-0000000-7-000-000 [2,3d]000O0
oooooNO-O0000-00000000O000000O00O0O0O0OO000O0

LCMS: (ESD) m/z = 250 (M+H)". "H NMR (500 MHz, CDCl) § (ppm)
7.70 (s, 1H), 7.02 (s, 1H), 6.52 (s, 1H), 3.82 (s, 3H), 3.67 (s, 3H), 3.53 (s, 3H), 3.34 (1,
J=8.5 Hz, 2H), 1.54-1.59 (m, 2H), 0.93 (t, J =8.5 Hz, 3H)

0Doo0Oooo
000 87: 20
N-(2-n-0 0 00000-7-000-000[2,3d]00000-4-00)-0-000-000 0
00000 (CLXIV)
00 O 88:
N-(2-n-0 0 0 0000-7-000-000[2,3d]00000-4-00)-0-000-000 0O
00000000 (CLXY)

O_

!

HN

et

\ 30

CLXiv A% —h57
oooood
N-2-n-0000000-7-000-000([2,3d]00000-4-00)-0-000-0000
00000 (CLXIV)
ooooydg0oooooo4-000-2-n-0000000-7-000-000 [2,3d]00O0O3
bcooooo-ooo-0oouoooooooOoboboDUOoooooooooao

LCMS (ESI) m/z = 236 (M+H)". "H NMR (500 MHz, DMSO) & (ppm)
12.50 (s, 1H), 8.10 (s, 1H), 7.05 (s, 1H), 6.01 (s, 1H), 3.85 (s, 3H), 3.60 (s, 3H), 3.36 20
(s, 1H), 3.34 (t, J = 6.5 Hz, 2H), 1.58-1.62 (m, 2H), 0.96 (1, J = 7.5 Hz, 3H)

Oooo0QoO0
00 0 89:

N-(2-n-0 0 00000-7-000-000[2,3d]0 0000 -4-00)-000 0 0 (CLXVI)
00 O 90:

N-(2-n-0 0 00000-7-000-000[2,3d]00000-4-00)-00000000(C
LXVIT)
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N
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CXXIV

gooooao
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(115)

NH,
HN
H2N"NH2 N
- . 7N NH
| »=N
N
\
CLXVI

A¥—.Ah58

JP 2015-521201 A 2015.7.27

N-(2-n-0000000-7-000-000([2,3d]0 0000 -4-00)-0000 0 (CLXVI)
04-000-2-n-0000000-7-000-000 [2,3d]0 0000 (CXXIVO 1.0g0 4.5mm
oDDODODODODDO(@GOMLICODIDODODD @M 0D 0DC0DDDC0D30000000000

gogoobooooooooooobooooooboooooboobooooooboooooonn
>/MeOHO 30/1)0 000 ON-2-n-0D0O00CDOO0-7-000-000 [2,3d]00

00)-000 00 (CLXVIO 1.0g0 O O 80%)0 O O O

goooogao

N-(2-n-0000C0CD00-7-000-000([2,3d]C0O0D00-4-00)-0000D0

LXVIT)

ON-(2-n-0000000-7-000-000[2,3d]0 0000 -4-00)-000
0 2.0mmol)0 H,0(1OML)O O O 0OBM HCIDO OO (@m0 00000000000
(-n-0000000-7-000-000[2,3d]J00000-4-00)-00000

mg)D D ODODDODODOOO

LCMS (ESI) m/z =221 (M+H)". "H NMR (500 MHz, DMSO) & (ppm) 10.63 (s, 1H),
7.56 (s, 2H), 6.97 (d, J = 3.0 Hz, 1H), 6.54 (d, J = 3.5 Hz, 1H), 3.58 (s, 3H), 3.33 (s,

2H), 1.56-1.61 (m, 2H), 0.95 (t, = 8.0 Hz, 3H)

gooodad
goaool:

0 O (CHSCI
000 -4-

0000 (C

0O O (460mg

0000 N-
00O O (440

N-OOO-N-@-n-0000000-7-000-0001[2,3d]00000-4-00)-0000

0O (CLXVIII)
000 92:

N-OO0O-N-2-n-0000000-7-000-00010[2,3d]00D000O-4-00)-0000

00 OO0 (CLXIX)

cl
N
a="
[ )=N
N
\
CXXIV

gooooao

H3C\ /NH2
N

HzN‘N H-CH3 N

. 7N NH

| »=N
N
\

CLXVI x5 59

N-OOO-N--n-0000000-7-0D00-0001[2,3d]00000O0-4-00)-0000

O (CLXVIII)

04-000-2-n-0000000-7-0
mmol)I n-0 0 000 (5mL)0 0 O O O
(630mg0 4.00 0 )0 0D 000000
0000000000000 omL)O
O0oO00C00O0O0000000000

O Ooooao
O 0Ooo0ooao

-0 00 [2,3d]0 00 0 O (CXX1vVO 800mg0 3.42
00 (.36g05.000)I 0000000000
00000000000000100001500
0000DOEtOAC(3x25mML)0 0 0000000
00O00ONayS0,0 0000000000000

ocooocooo0oooDOoooOOobOO0OoDO0ooObDO0oO0O0DO0oO0ODO0@OoODOO0O/ZELOACO 371
DCM/MeOHO 10/1)0 00 O0ON-O000O0 -N-2-n-0 000000 -7-000 -000 [2,3d]0O

OD0DO00-4-00)-00000 (CLXVINIO 220mgd O O 36%)0 O O O
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0Doo0o00oo
N-OODO-N-(2-n-0000000-7-000-000[2,3d]00000-4-00)-0000
00 OO0 (CLXIX)

ON-OO0O-N-(2-n-0000000-7-000-000[2,3d]0 0000 -4-00)-000

0 O (220mg0 0.94mmol)0 H,0(10mL)O 0 0 0.5M HCID 00 (2ml)0 0000000 0 OO0
00O0O0ON-O0O0-N-(2-n-0000000-7-000-000([2,3d]00000-4-00)
00000000 (LXIXO238mg)D O OO0 OO0O0O000DO

LCMS (ESI) m/z = 235 (M+H)". '"H NMR (500

MHz, DMSO) 6 (ppm) 7.50-8.10 (br, 4H), 7.05 (s, 1H), 6.67 (s, 1H), 3.60 (s, 3H),

3.58 (s, 3H), 3.33 (s, 2H), 1.55-1.62 (m, 2H), 0.95 (1, /= 7.5 Hz, 3H)
000000

000 93:
N.N-OOOO-N-(R-n-0000000-7-000-000[2,3d]00000-4-00)-00
00 O (CLXX)

000 94:
N.N-ODOOO-N-(R-n-0000000-7-000-000[2,3d]00000-4-00)-00
000000 (CLXXD)

\
IN -
cl I HN
N HoN™ N /——/
7 NNH 7NN+
[ =N | )=N
N N
\ \
CXXIV CLXX %% 160
000000

N,N-ODODOO-N"-(2-n-0000000-7-000-0001[2,3d]00000-4-00)-00
00 O (CLXX)

o4-000 -2-n-000000O0O-7-0

01,1-000000000 (450mgd 7.

ol)O Pd,(dba)z(458mgd O0.5mmol)O O

O0-0001([2,3d]-00 000 (1-1g0 5mmol)0 O
Smmol)d O OO O O (30mL)O O O xphos(622mgd 1mm
0 Cs,C05(2.45g0 7.5mmo)0 0 0 00O O0OCODODO

ooooobOobOOO0oooocboobooboboboooooooobobOoboDooooobosonn2dn
OCoOO0O0OO0DO00O00DO0OO0O0DEComMLODODCODODOEOACBx4OML) DO D0 O0OOODO
oooooObOO0Ob0oooooooobDbbo0ooogoNaSO,00000000000DO0O0O0O0
ocooocooo0oooDOoooOoooooDoooOooOoooO (bCM/MeOHD 30/1- 5/1)0 O
OCoOONN-ODODOO -N-2-n-00000DO0-7-000-000[2,3d]CO00D00O0-4-00
)-0 00 00 (CLXXO 100mgd O O 8%O O O 0O 85%)O O OO

gooooao
N.N-OOD0O0O-N-2-n-0CO0O0000D0-7-000-000T([2,3d]0CO000-4-00)-00

000000 (CLXXI)
ONN-ODOOO-N"-(2-n-0000000-7-000-000[2,3d]00000-4-00)-0
0000 (100mgd 0.4mmol)d H,O0(5mMLYO 0 0 0.5M HCID O 0 (AmL) 0000000000
O0DOOOONN-OO0OO-N"-(2-n-0000000-7-000-000([2,3-d]0 00001
-4-00)-00000000@1omg0 0000000000

LCMS (EST) m/z = 249 (M+H)". "H NMR (500 MHz, MeOD) &
(ppm) 6.92 (d, J = 4.0 Hz, 1H), 6.50 (d, J = 3.0 Hz, 1H), 3.66 (s, 3H), 3.45 (t, J = 7.5

Hz, 2H), 2.79 (s, 6H), 1.67-1.72 (m, 2H), 1.01-1.04 (m, 3H)
Ooo0o00ooao
0 0 0O 95:
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N-(2,4-0 0 -n-0000000)-N-(6-000000)-[1,3,5]000 00 (CLXXII)

jﬂ H2C-NH,.HCI H3C\N/H
s DIPEA NN
= >~ |
STUNTONTNTYT THF NN
70°C, 48 h H H
XXXIV
CLXXII
A¥—15061

000002-000-N-4,6-00-(n-0000000)-[1,3,5-00 000 (XXXIV)(1.50g
06.53mmol)ON,N-0000000000C0C0DO (5.4mL0 32.65mmo)0 00000000
0(2.29032.65mmol) 0 00000000000 @OM)II 0000000007000 48

O0ODO0O0OO0O0o0O0O0ODOD0OONN-O00D0O0O0D0DOD0DO0O0ODOD (5-4mLO 32.65mmol)0 OO
OD0DO0O00DO0000 @-2g032.65mmoD0 00 0O0O0COODOYo0DOO00CO480 0000
OOO0OO0OO0O0O00NaHCOzD O (4OmL)OD O OO0 ODO0DCOD0EOAcBXx7OmML) D00 OO0 CODODO
ocoOoooooOoooD@omL)DODO0DOooDOooOOoO@omL)ODODODODODOODUONa,So,O00
Ooo0o0DDDbOO0OO0DO0O0oO0oooOoODDOO0O0O/ZEtOAC(9:1(v/v))0 0D O OO DODODO/EtOAC(2
Mdqw/v)HyoooooopooooobogoooooogoooooooboooooboooDoooao

OO0O0ON-(2,4-00-n-0000000)-N-(6-000000)-[1,3,5]0000 O (0.35g0
24%)0 0 0 O

400 MHz 'H NMR (DMSO-ds, ppm)
6.69-6.02 (3H, m), 3.22-3.02 (4H, m), 2.68 (3H, s), 1.55-1.38 (4H, m), 0.84 (6H, ,
J=7.4 Hz). ESI-MS (m/z): 225 [M+H]"

oooooon
000 96:
N-(2,4,6-0 00 -n-0 0000 00)Y[1,3,5]0 0000 (CLXXITI)
000 o97:
N-(2,4,6-0 00 -n-0000000)-[1,3,510000000000 (CLXXIV)
o n-Pr—NH, SN
NN NaOH A
N“SN
\”/\N/lNékN/\v/ A2
NN THE SN
60°C, 4 h H H
XXXIV CLXXIII
AFx—hb062
oooooon

N-(2,4,6-0 00 -n-0 0000 00)-[1,3,5]0 0000 (CLXXIII)
02-000-N-(4,6-00 -(n-0000000)-[1,3,5-00 000 (XXXIV)(1.00g0 4.35mm
ol)0 NaOH(348mgl 8.70mmol)0 0 O n-0 000 00 O (1.4mLO 17.40mmol)0 1,4-0 0 O O
D@omML)OO0O0O006OO0400000000000000000000O00(GOML)I 00
DO0O0O0O00OOEtOAC(3X50mL) 0 0 00 0000000000000 0(GomL)IO00O0
000O0O0@GM)OIOODO0DONO0O0000NaS0,0 0000000000000 00CHCI,
/ETOH(99:1(v/v))O O CH,CIL/ETOH(97:3(vw/V)) 0 0 0000 0000000000000
00000000000 O0000O000N-(2,4,6-000-n-0000000)-[1,3,5]0
0000 (790mgd 72%)0 0 O O
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400 MHz 'H-NMR

(CDCls, ppm) 4.93-4.51 (3H, brs), 3.41-3.22 (6H, m), 1.62-1.49 (6H, m), 0.94 (9H, t,
J=7.4 Hz). ESI-MS (m/z): 253 [M+H]"

Ooooooao

N-(2,4,6-0 00 -n-0000000)-[1,3,5]0000000000 (CLXXIV)

ocoDOoosA00O0O0ODODOON-(R,4,6-000-n-000000DO0O)-[1,3,5]0000D00
Uoosn H,So,0 0O DODDbO0O0oooooobooobobooon

400 MHz 1H-NMR (DMSO-d6, ppm) 8.26 (1H, br s) 8.10-7.99 (1H, m) 7.94-7.85 (1H, 10
m) 3.33-3.16 (6H, m) 1.60-1.45 (6H, m) 0.88 (9H, t, J=7.5 Hz). ESI-MS (m/z): 253
[M+H]
00o00o00
0 00 98:
N-(2,4,6-0 00 -n-0000000)-1,3-0 000 0 (CLXXIV)
000 99:
N-(2,4,6-0 00 -n-0 0 00000)-1,3-000000 0000 (CLXXVI)
H
cl n-Pr—NH, W
N 20
N DIPEA SN
\/\N/(:/*N/\/ /(L/)\
H H pyr SONTNTINTYT
130°C, 48 h H H
CXIX CLXXV
AE—A63
0o0o0o0o00

N-(2,4,6-0 00 -n-0 000000 )-1,3-00 000 (CLXXIV)
000004-000-2,6-00-(N-n-0000000O0)-1,3-00000 (CXIX)(1.53g0 6.6
Smmol)I n-0 0 00000 (2.7mL0 33.25mmol)ON,N-0 000 CC0O0O0O00000(.3mL 30
013.30mmol)0 000000 @5M)000C00O0D00000130004800000 000
00000000000 C@GoM)IODDO0000000CHCI,(3X50mL)0 0000000
0000000000 @OOML)DO0O0O0000Na,S0,0000000000000000C
HoCl,/EtOH(99:1(v/v))0 O CH,CIL/EtOH(95:5(v/v))0 0 0 0000000000000
0000000000000 00000O000ON-(2,4,6-000-n-0000000)-1,3-
00000 (0.90g0 54%)0 0 O O

400 MHz 'H NMR

(DMSO-de, ppm) 5.43 (1H, br s), 5.15 (1H, br s), 4.74 (1H, s), 3.27 (2H, td, ]=6.9, 5.9

Hz), 3.16-3.09 (4H, m), 1.65-1.51 (6H, m), 0.96 (6H, t, J=7.4 Hz), 0.93 (3H, t, ]=7.3 40
Hz). ESI-MS (m/z): 252 [M+H]"

Ooooooao

N-(2,4,6-0 00 -n-0000000)-1,3-0000000000 (CLXXVD)

ocooosAaO0DO0O0ODODOON-(R,4,6-0D00-n-0D00D0O00O0DO)-1,3-0000D0O0CO
95% H,S0,0 0 0D 0000000 DO0OO0ODODOoO0O0o0onD
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400 MHz 1H-

NMR (DMSO-d6, ppm) 10.81-10.58 (1H, brs) 7.9-7.7 (1H, m) 7.6-6.5 (3H, m) 5.01
(1H, 5) 3.30-3.12 (4H, m) 3.09-2.94 (2H, m) 1.59-1.46 (6H, m) 0.94-0.84 (9H, m).
ESI-MS (m/z): 252 [M+H]"

0Ooo0o0oo

0 O O 100:

N-(4-i-0 00000 0)-N-(2,6-00-n-0000000)-1,3-00 000 (CLXXVII)

00 0 101: 10
N-(4-i-0000000)-N-(2,6-00-n-0000000)-1,3-0000000000 (CL
XXVITT)

-Pr—NH,

Cl )\N/H
Jfkii DIPEA /E%§N
N — A~ >
|l:l| N H \/\m N/)\E/\/

pyr

1309C, 48 h
CXIX CLXXVII

20
A —Ah 64

oooooo

N-(4-i-0000000)-N-(2,6-00-n-0000000)-1,3-0000 0 (CLXXVII)
0000980 00000004-000-2,6-00-(N-n-0000000)-1,3-00000 (
CXIX)DODi-000000000001%] 00000000000

400 MHz "H NMR (DMSO-d6, ppm) 5.78 (1H, br s), 5.46 (1H, brs),

5.19 (1H, brs), 4.73 (1H, ), 3.83-3.71 (1H, m), 3.34-3.27 (2H, m), 3.19-3.10 (2H,

m), 1.68-1.53 (4H, m), 1.23 (6H, d, J=6.4 Hz), 0.98 (3H, t, J=7.4 Hz), 0.94 (3H, t,

J=7.4 Hz). ESI-MS (m/z); 252 [M+H]" 30
oooooao
N--i-00000D00)-N-,6-00-n-0000000O)-1,3-000000000O0O0(CL
XXVITD)

OCoOoosAO00OO0DOOON-4-1-00D000D00)-N-2,6-00-n-000000CDO)-1
,L3-0O0ooooooDoesw H,so,0 0 0 00 0ooooobobb0oo0ooooan

400 MHz 'H-NMR (DMSO-d, ppm) 0.76-10.40 (1H, m), 8.0-

7.1(3H, m), 5.01 (1H, s), 4.18-3.93 (1H, m), 3.35-3.13 (3H, m), 3.12-2.94 (1H, m),

1.60-1.45 (4H, m), 1.19-1.11 (6H, m), 0.93-0.83 (6H, m). ESI-MS (m/z): 252 40
[M+H]"

goooogao
gooa:
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o)
cl OH OH o &
1 A 0”7 0H
NN NTSN N N
| [ @
\\//\N’l\N‘i\N/N\// \\/”\N’J\N41\N’“\¢/' \\//\N/l\N/l\N/\\//
H H H H Hoy H
XXXIV CLXXVIII CLXXIX
AFXx—A65

N-(4,6-0 0 (0 000000)-1,3,5-00000-2-00 0 (CLXXVIII)
Dooo0O0O06-000-N2,N*-0D000D0-1,3,5-00000-2,4-000 0 (XXX1V)(800mg
0 3.48mmol)0 NaOH(696mgd 17.40mmol)0 O (3mL)D 0 0 1,4-0 0000 (3mL)0 00 O O
000000000000 00001400030000000000001INHCIO pH 500
000000000000 000O000000005000000000(EomL)IO00O0
O
O
O

0000000000000 O0O000ONaHCO,0 0000000000000 00000
000000000000 00D0O04,6-00(@QO00O0000)-1,3,5-00000-2-0
O (CLXXVI11)550mg(75%)0 O O O

400 MHz 'H NMR (DMSO-ds + CF;COOD, ppm) 3.18-3.34 (4H,

m), 1.45-1.59 (4H, m), 0.86 (6H, t). ESI-MS (m/z): 212[M+H]+

0Doo0Oo0o0oo

N-(4,6-0 0 (0000000)-1,3,5-00000-2-00000000 (CLXXIX)
04,6-00(Q000000)-1,3,5-00000-2-000 (CLXXVIT1)(110mgd 0.52mmol)
01,4-000 00 (2mL)0 00 0 95% H,S0,(28u LO 0.52mmol)0 0 00000000003
O0000000000000000000EL,O00000000004,6-00@O00
000)1,3,5-00000-2-00000000CECXXIX)OOODODODOOOOO

400 MHz 'H
NMR (CD;OD + CF:COOD, ppm) 3.35-3.45 (3.2H, m), 3.22-3.27 (0.8H, m), 1.58-
1.70 (4H, m), 0.91-1.0 (6H, m). ESI-MS (m/z): 212 [M+H]"

0000 (MH) 170, 128, 860
0Do0O0O00oo

00 0 102:

OXXVI)O 0 0 A0 1)0 0 O
00 A:
0OoooooOo
0Doooooo
Ded 000 (O

00 (XXV)(O 15img/mLl0 0 0 00)00001000000000
00000000010 000000C@O)000000000
00000)I000000000000000030000000

O 0Oooo
O oOooo
O 0Oooo

ooooooao (ooooooAOOOOd

oooooao

O O B:

ooes00D0000000O0O0OD@1odmg/MLO 0 0 0 O0DNODOO0DO01I0DD000O0O0O0ODO
I 1 Y o o o v e
JooooDoODO0U0U0U0dO0oOoOo0DO0DOoDU0DU0UU0Ud0UdDO0DDd0U0DOo0DOoODDODODODODOOoUOOoO
Do @uewy(ddooooooADDOO

oooooao

00 cC:

ooe6es5000000000000GXXW(@10omg/mLO 0 0D O O0H)D 00010 ooooao
0o0o0o0oDDDoDO0D0D00o0o0oo0DDoDoDoDU0Do0o0O0Uo0OooDoDDDO0OO0DOoOeB0D 001000 O
JoiliddooooooUoUoU0oUodUooooDoDoODUDU0DUU0U0Uo0oo0DoOooLDDOoDUODO0DO0U0oODDA4
dooooDoDO0oU0o0ooolmooo@UUoooooooDoDDOO)) OO0 OOOOO
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1000000 oDooooooooDoo@osw@uoooooADOOoD

O

O
OCoOO0O0O0O00O0O0D0O0Otert-00000CD0OC20000OOODOO0O0OODODO
yYbooooooooobooobo1wwooooooobooooooOooDOo@E@ao

00000000 XXWH@ 200mg/mLl0 000000001 o0ooO
ooooobobooboooooooobobobobooooooednnb1000
gooooo.500o0oobbO0oO0ooooooobboooooooonn
oooobooboboooooo@uooooooAoDDoDooo-

O OO

OooooDoDoDOoOXXW@1oamg/mLO O oo 0OH)oooo1oooooao
I 2 I I e I A I I B =
Oo0OdOCtert-J000D0O0C0O0O00C@UOUODODOOOODODOODOO)NO
10 0000000000000 O000@OoO776%@OoOO0O0000ADD

gogao
agogao

000 XXXV)(D 199mg/mLO0 000 0)0 00010000000
00000500010 000000000000000000

79%) (0

ocoooAODOODDO

0
oooooao

0 0O D:
ooe9n 00O
ooooooao
ooooooao
0450 000 0O
oooooao
00 E:
ooevono0OO
goooooao
ooooooao
ooooooao
oooao
oooooao
00 F:
Oos500000
gooooooao
00

00

0
oooooao
000 103:

XXVDO OO AD XXvDHO oo OooooooaoOo

O

O
0
O
4

OoOoo0ooodg

0

650 0000000 CXXWOomg/mLO O OO0 O)HYI0ODODO0D10O0DO00O0OO0O0O0O00Os00
ooocooObOO0oDOooooooobDbbOoOoooogesc0OosSDOooooobooOoOOoan
o040 00000C0DDOO0OO0OO20000DDO(@@OBIODODODODODDDDODOOO
OCoOADOODOODODO

ooo
0 104:

0

oxXxvi)D oocoon

OAKXXvDoO oADODOOODODODOOoDOooD9o400000D000CO00DOO0OODODOGO
goooobODoOcoobObODDbO0OO0oDOoOooOooobooOobODDbDbOO0OO0OO00OoOaonasonsonna4.en D% O
ooooDDbOO0O100D0Db0000000on0E@2g)o

gooooaad

00

0 105:

(XXXVI)O 0 0 DO O O

Ooes00000000CXXV@ 100mg/mL) 0000100000 DO0O0CODO0OOODO
ugogobobooooobooooobooshboooooboooobboooooooobobooOoad
ooOOooo00ooO0oo0oDODO0ooOoOOobOO0OoDbODO0OoODO0ODODDODObOO0OODODE@25)0 0000
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0000001002000 0b04000000o00o00oDd0pHO0 D0 D000 OoDOoOoOan
oooooooooo2s000b0-vy0OO0OO0O0OO0OOO0OODOOOOOOODOOOOOOaO
O
goooooano
OO
OpHO O OO OOODO12000 040000 0600000000000 00000O00O0O=O
go0o40000000000CO00O0O00O0O0OOOO0O0OO0DOOODDODOODOOODOOOOO0OOGOaGO
gogoobbopHid 000400000000 bbbbooobbooan
0000000000 00QXXVMOpH20DOOOODODDOOpHODODOOODODDODOOOORO
gbodbobuobdpHODD3B0OD0DO0ODODO0ODODbDO0ODbDODbDODbDOBOI O OpHO DO DO
O0o0oogo220A000@O0wd
Ooo0o00ooano
0D0D0000OPpH 20 50 0 (XXXV)O pHO O O (GAL 021)
40C 177F 60C 1R-1F
HEx | =W | H 1AM | 28 | 48EM | AR | 2EM| 48/
pH
pH 2 1.96 2.02 1.98 2.00 2.00 1.99 2.01
3 3.02 3.05 3.05 3.06 3.07 3.03 3.07
4 4.00 3.94 3.96 3.96 3.94 3.96 3.97
5 5.03 4.90 495 4,97 4,92 4,93 4.98
6 6.05 5.88 6.02 5.98 5.87 6.03 6.01
7oA 2 1.02 0.997 0.975 0.970 0.929 | 0.754 | 0.754
3 0.984 0.984 0.987 0.991 0.971 | 0.952 | 0.952
4 1.01 0.999 1.006 1.012 0.992 | 0.979 | 0.979
5 1.01 0.989 0.992 0.977 0.977 | 0.947 | 0.947
6 0.260 0.257 0.253 0.251 0.247 | 0.234 | 0.234
i 2 n.d. 0.58 1.48 2.49 3.83 9.89 14.34
3 nd. | n.d 0.19 0.41 0.71 1.20 2.19
4 n.d. n.d. 0.17 0.22 n.d. 0.52 1.02
5 n.d. | n.d 0.26 n.d n.d. 0.62 1.10
6 n.d. | n.d. 0.25 0.28 0.56 0.87 1.65
n.d. = 0000
gooooaod
C. O OpH(PH 20 3.6)0 00 0 (XXXV)O O O O
Oo0ao0o

OpHO O 203,600 00000CO0O0DO0OO0OO0O00O01OMOOODOOOOOOOOOODODODOGO
OCOO00O0O0000D?250mLO IN NaOH/Z/IN HRCID O OO OO DO O pHO OSOMLO OO0 O DO O
OO0O0O0ODDOO0O0OO0O0O0O0OO0O0O0DDImg/mLO XXXVID)O OO0 0O (XXXvD)O 25mgd 00O O O
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ooobDDbOpH0D0O0O0O0OOODODDDOOODOOOODOODDO25.0mMLO0O0 00O
DCoOooQxxvyobooo.2umOOOoOOoOoODODODODOOODODODODDODO
ooooObOobOO0oooooooooboboooo7mwoooooooooDbao
OCO0O0000000D0o0O0oO0o0ooDoooDXXXvHyoooooooooao
SmO0000O00O000O0OOODODDODOOOoOo7W»oOooooooooooao
ooooObOOO0OO0oDoooocoobboooooooobOboboooooooboao
gogoouboobooooobbooo3awoobooogob400 000600000
20b0b0obOboOoo2s000O0O0ObOD1O0oO0OOoObODDbOOTOOOOOOODOTOODOOOO
4000006000 010002000
gobooooobboooob2s00d

o400 000C0CO0CODODDOpHO0OOOOOO
goobooooobboooooboogoboboboo

O
ooaoao
Oo0o0012c00o0ozoB0 0000 o0oo0ooooOooO0oboOooOooOoOonOa4aod o 0o
6o 000000000 bpHOD00D0ODUODDUODDpPpHODODDODDODODUODODOO
0000000000000 O00000O0D0O000O00OpHO0DOCOODODOOOOOOO
gobodbdpHOOD0ODODDODODODODODODODODODODODbDODODOO
goooooaon
D000O00OPpH 20 3.60 O (XXXV)O pHO O O
40C 1-7F 60C 1R-7F
R myy | g | VAR 28R 4EM| Gam| @R 4EH
pH 2.0 2.00 2.00 1.98 1.98 | 2.00 | 1.97] 1.89
2.3 2.33 2.36 2.32 2.33 236 | 234 228
2.7 2.72 2.73 2.72 2.73 275 | 2.74] 2.67
3.0 3.02 3.04 3.05 3.04 | 3.05 | 3.04] 3.00
33 3.31 3.35 3.35 334 | 336 | 337 334
3.6 3.62 3.64 3.70 3.64 | 3.65| 3.70| 3.64
7 vkA 2.0 0981 0.959 | 0.955 | 0.956 | 0913 0.851] 0.768
2.3 0987 | 0.984 | 0.993 [ 0995 | 0961 0.932] 0916
2.7 0987 | 0.981 | 0.985 | 1.019 | 0978 | 1.144] 0.987
3.0 1.005|  1.01 0.987 | 1.027 | 0991 ] 0.975] 0.987
3.3 1.019]  1.02 1.01 1.047 | 0997 | 0.995 1.027
3.6 0996 | 0.991 | 0.985 | 0991 | 0979 0.958] 0.979
i 2.0 0.14 0.99 1.55 284 | 387 | 7.56| 13.99
2.3 0.09 0.47 0.63 1.70 1.81 | 3.53| 6.30
2.7 n.d. 0.22 0.37 0.61 097 | 1.76] 3.09
3.0 n.d. 0.21 0.34 058 | o0.61 | 127 182
33 n.d. n.d n.d 0.25 041 | 0.69] 1.26
3.6 012 | nd n.d 0.17 | 036 | 0.62] 099

nd. =00003
oooooao
D. D0 000D IVODODODODXXWODOOODOD

gogao

OXXXvDO O OXXXxvoOogoooooooooowhoooooogogoooooood
ooocoobOOO0oDoooooob12p00cocoobobOO0DOoOoOooOooOAPIDOODOOODODOO
goocoobbobooooooooobobbboooooooobobbobooooooooDbDbabaio
omg/mMLO0 OO O0OCOOOOODOODOOCDODOOODODODODODOOODODODOODODDOO
cooocooooooooooboooooobOoooooooDbDUoobov/swOOoOoOOoOoDO
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ooo0oooooon
ooooo
00 O 200mg/mLO 0 0.9% NaCIO 5%0 0 00 00O OO OO0 OO 30% PEG 4000 70% PE
4000 0 0 100% PEG 4000 0O O (XXXvVD)O 0 OO D000 O OO0 OO 100mgd O O 500y LO

slal=lis
500u LO
0000
0000

ggogao

O

oooao
CXXVD): (XXXvD)O OO O0OO0O0DO0400mg/mlall D0 OO0 O VDO Q.9%0 00 O0O0D0OODO
50 000000)0000O0D200mg/mLO0 00000000 XXVMOODODODOoDOOO
O 0O 0OAPIO 3500 400mgll O 500p LOODODODODDODODODOODOOOODODDDODOOOOOOO
2000000000000 0000D0OD0DO0DOE@S8OO20p LHOOODDOODOODDOD

100%

U
0
U
t

O

0

0Doo0O0O00O0O0O0O0oOO
0000 (0600 220p L)O
0DoO0O0O0O0O0O0O0ood
000000000000
0Do0O0O0O00O0O0O0O0O00
30%0 70%0 O O 100%0 O O
PEG-4000 O 0 0 O O O
00000 90mg/mLO O O 30% PEG-4000 0 0 0 198mg/mL0 00 00000 OO
ooo0O

OCOO00O0O00O00D0O0O0CD0O000000EXXVIOODOXXXv)O somgd O
ooooObOOO0OO0oDoooocoobboooooooobOboboooooooboao
gdi8mm PTFEO.2p mU OO0 0O DODO0O0O0DODDODOOO0OODODOOOODDOOO
OCOoOO0000000DO0O00O0o0O0ooDXXvHOooooorPLCODOD O OO

012p0 0 O O

gooobooooobobooogoobooooobbogoo
OO0O000000O0D0DOoo0O0oOoo0O0oOoDoDOEXXvo o
OCOoOoXXvhooooooooooooooooao
ooobObOO0OO0oooooobObboboooooooao
é6smg/mLO O OO0 O0ODODODODOODODOOOODOOOO
Oo0ooo0o0oo0oOOoo0o0oOoo0OO00DbDODoeomgs/mLn OO
3émg/mLO O OO0 0000 D0 (XXXVI)O 70% PEG-4000

O0Ooo0oooao
OoOoo0oooogd

CXXV): 00D O0DXWHOooooooDooDo.2amg/mlO O D ODODOO0O0OOL129A0 000
goboboOpH-0000O0DODOO0OO0OODOOOODDDODOOODDOOOODOOODDOO
OoOOooo0ooo0ooDOooooo0O0oooe2mg/mid O 102mg/mLd O O O 45mg/mLl0 0 0 O O
5 Tween 800 0D OO0 O0OO0DOODOODOO2.7mg/mLD 00 O O PEG-40000 0000

O

0

O Ooo0oooao

0

g
U
0
g
t

000000000000 000O0000O000000000000000
0 PEG-400(0 73mg/mL)0 0 00000000000 O (0 9mg/mL)0 0 00
DO00O0O0C0O0O0pHOODOO0ODODOOO0ODOODOO0O0OO0OO0O0DO00O0OXXXVO OO
PEG-4000 0 00 O0O0O0O0DOO0ODO0ODOOODOOOOOOO

OCOoOOO0O0OwWwoooooE&XXvyooodo
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T _— (XXXV) GiEg A RE (XXXV) 7 H e 2
TRIREE fafn TRIREE fafn
PH | mgmi) | ¥@E | pH (mg/ml) | HAREE
K 1 0.40 414.5 FE | 8.80 0.206 EG
2 031 4415 BE [ 867 0.206 EE 3
0.9% NaCl 1 061 | >2062 | BT
2 0.62 | >2014 | BEET HESHT
5%F ¥ A P—R 1 061 | >2012 | 3EeT
2 FBHAI AR RE HEsh7 10
TH ) —) 1 NA >211.4 | BlEEd NA 96.04 B
2 NA >2122 | BIEET NA 87.24 B
30% PEG-400 1 084 | >197.0 | BEE§ 4.30 17.03 P
2 082 | >1984 | BEweT 435 17.30 ETE3
70% PEG-400 1 1.68 >85.28 | BlEE 5.98 14.78 B
2 1.65 | >9143 | BT 6.09 11.76 B
PEG-400 1 NA 35.74 B NA 68.3 TS
2 SHEN R B NA 71.8 BiE
30% Ly 1 1.06 | >9321 | &@ws | 736 0.87 ETS 20
7Y a— 2 1.07 | >8947 | Bimes | 751 0.84 Pz
0% 7Ly 1 122 | >87.80 | BT [ 7.93 12.4 B
7Y a—u 2 118 | >9243 | E@EE¥F | 825 12.1 E3
VA= 10%2% 1 NA >92.09 | EE®T | NA 87.0 EES
7Y a—n 2 NA >04.65 | BH|ZEET NA 93.2 B
AH ) —Iv 1 NA >108.9 | BEET NA 94 .82 £ (b3
2 NA >98.52 | BlEwd NA 108.38 T
TE =R 1 NA 685 Bl NA 49 4 B 30
2 NA 67.1 EPE3 NA 399 B
5% Tween 80 1 7.54 2.69 B
2 HEXh$ 7.61 2.68 Bz

*NA=00000000o0oboo0oooobooooboboboooobobooooobod

ooocooao

E. D 00O0D0O0O0DOO0DO00OEXXVMOOODO

ggao

OpH 3.00100mMO 000 OC0COO0O0OPH 3.00500mv0000000O0O0O0OCXXVI)O 10mg/
mtOODOOOOO0OO0OO0O012e0000000000200000000000000 100 250m 40
MODDOOOOOOOODOODDDOOOOQQXXYVDO 1mg/mLOooDODOo0OOO0

gooooaad

ooocoobobOO0oO0oooooooboboboboooooooobobOon
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7233 100mMZ = > #pH 3.0 | 500uM” = B8 AKDOE
10mg/mL (XXXVI) ® pH 3.0 (mL)
£ (mL) £ (nL)
10mM 727 = Fgth 2 0 T8 & ~20. OmL
1mg/mL (XXXV)
20mM 2 = B rh 2 0.4 T8 & ~20. OmL
1mg/mL (XXXV)
50mM 2 = Egh 2 1.6 16 £ ~20. OmL
1mg/mL (XXXV)
100mM 2 = g h 2 3.6 T8 £ ~20. OmL
1mg/mL (XXXV)
250mM 7 = e h 2 9.6 T & ~20. OmL
1mg/mL (XXXV)
SEHEEENE

ocooocooosmO0COOO0CO0OO0OOO0O2.503m000000@YOO0COODOODNYIDOO
oooobDb200000b00004000600000250000000200000000
ooocooObObOOooooooooobobboOooooToOObOOOOO400000®G60000O
2000000000 0pH0DDODO0OO0O0DOOOOODODOOODODOOOO

oooooao
00
oooooooooooo0oob12zF0000O0O0O0OOO0DDODODOODOODOOoDO0OOoDoOoOoOnOoao
000000 o0o0oO0O0OO0oo0oo0oo0oo0oo0obO0o0oo0oooo400 000 0DO0DDO0DOOO0OOOODODnOO
0
O0DO0O00O
000 oDoooXXVWooooooooooooooao
KRR HIH 40C R~7F 60C PR1F
R s 1AM 2 A 1 1 2 M
10 mM 3.16 3.26 3.21 3.3 3.2
pH 20 mM 3.27 3.33 3.30 3.3 33
50 mM 3.28 3.34 3.29 3.3 33
100mM | 3.30 3.32 3.29 3.3 3.2
250 mM | 3.21 3.25 3.22 3.2 3.2
10mM | 0.971 0.953 0.947 0.953 0.956
7oA 20mM 1.01 0.965 0.966 0.943 0.947
50mM | 0.976 0.959 0.949 0.936 0.943
100 mM | 0.962 0.964 0.956 0.962 0.946
250 mM | 0.947 0.972 0.945 0.955 0.936
10 mM n.d. n.d. n.d. 0.48 0.89
Rl 20 mM n.d. 0.13 n.d. 0.58 0.88
50 mM n.d. n.d. n.d. 0.59 0.87
100 mM n.d. 0.26 0.38 0.73 1.20
250 mM n.d. 0.21 0.56 1.03 1.80

n.d. = 0000

gooooaad

F.ODODOOO0OO0O00O0

gogao
OCoOO0O0C0O00O0O0DO0OoOOoDO0o0OoDOooDoDOoOoOooDDXXXvMHOooooooodod
ooocoobbOb0oi1zcO0b0b 000000 OOe0v7DODO8OOOOO0OOOOOOODODODDOGO
ooocobbbooooooooobbboboooooooobboboboooooooaoe2gsn
gobob400000eO000DOO0OO02080 00000000 ODO0OO0OO0DODODOOO0OGDO
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12¢.10 0 12¢6.60 000 0D0O0OO0ODOO@OUODODO
uogoboboooobboooooobboooooboooooan
ooocooObbOoooooooobbboO0oO0oooeon o
gooobooooobobooooobboooboeocoonnO
ugoooooooboooooobboooooboboooooan

OOoo0oooaog
I o B

20000 0 pHO OO O O 50% PEG/S50%0 O 0 O DO OODOOO
oobOpHODOOO0OO0OO0OO0OOOODODODOOOOOS0% PEGO
goob4.50000o0oo0b0b000ooooooobboood

goo3qgmooooooobobooooobbooooboooobooooDban
oooouuoooobDDbobObOpHOOS30000O0O0OODODDOOOODOOOOO
o0 00000000 o/zEowooooooopPEGODOOODODODOODDODDODODOO
gooboooooobooooobboooobobooobboogoobooooboboboo
goooooooao

O0O0D0D00D0DO0000QXXvDhoOooooOoo

Ay Flve -2

Wi

1

50mMZ = > EEpH 3. 0435mg/mL (XXXV) . H2S04

50% v/v PEG—4007K¥A#E + 35mg/mL (XXXV) . H2S04

IN NaOHTpH 4. 41235, X 7-50% v/v PEG-400K ¥ &

35mg/mL (XXXV) . H2S04

100% PEG-4009'30mg/mL (XXXV) . H2S04

100% 7 v L 7 Y zr—) L H135mg/mL (XXXV) . H2S04

50% v/v PEG-400DEEMEYSK (BEfEeT kU v AK40mMB L TF
AEEF MU 7 A%100uM) F35mg/mL (XXXV) . H2S04

50% v/vZuvr L F Y a—LORBRER (B> U v A540mM
BLOKETF R Y 7 A%100mM) F35mg/mL (XXXV) . H2S04

50% v/v PEG-400DEFEYSK (KElE 7 & = v AK40mMIS L}
AKER{L T = A%1100mM) F135mg/mL (XXXV) . HoS04

0% v/vZa v v 7V a—VORRER (BT vt =7 AF40mM
BIXUOKABILT =7 5%100mM) F35mg/mL (XXXV) . H2S04

goooogao
OCoOO0o0o0OooooQGxxxXxvyocgoooooooooiwmooo
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(151)
AN 5 1:
50mMZ = > EfpH 3. 09135mg/mL (XXXV) . H2S04
NRTA—H 5B L 1 A 2 3 458
pH 2-8C 2.97 3.04 -- -
RT 3.04 - 3.07
40T 2.99 3.01 3.06
60C 3.01 3.02 2.97
7 kA 2-8C 35.73 36.22 NA NA
RT 35.93 - 35.31
40C 34.83 35.40 33.96
60C 37.90 34.63 31.89
RNfidy 2-8C n.d. n.d. - -
RT n.d. - n.d.
40T n.d. 0.35 0.52
60C 0.73 0.49 0.51
oooooao
000000000 EXXV)DOODODODODODODOD?20000
A 5-2:
50% v/v PEG-400/K¥S#& * 35mg/mL (XXXV) . H2S04
RTRA—H 16 B L 1AM 2 458
pH RT 2.00 2.01 NA 2.07
40T 2.04 2.03 2.11
60T 2.04 2.14 2.36
7oA RT 33.93 35.26 NA 34.47
40T 35.30 34.81 33.92
60C 33.70 31.77 27.45
i RT n.d. 0.39 0.39 1.10
40C 0.92 0.92 2.53
60C 2.11 2.11 11.99
oooooo
00000000 OoOEXXVY)DOOOODODODODODO3000a0
HANE 53
INTpH 4. 4iIZTHE XN 7-50% v/v PEG-400/K ¥ #E H135mg/mL (XXXV) . H2S04
RTRA—H 16 ] 1 38 2 M 4 M
pH 2-8C 4.38 4.51 NA NA
R 4.40 NA 4.52
40° 4.20 4.43 4.41
60° 4.16-3.88 422 427
7oA 2-8C 22.17 37.31 NA NA
R 36.23 NA 36.03
40° 35.66 36.53 35.96
60° 35.33 34.70 34.14
Rifidy 2-8C n.d. n.d. NA NA
R n.d. NA n.d.
40° n.d. n.d. 0.90
60° 0.62 1.50 1.91
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oooooo
000000000 (XXWOOOOODDDODOO0OD40000
B4
100% PEG-4009130mg/mL (XXXV) . H2S04
RIA—H 16 B2 eI 1 [ 2 38 4 E
2-8C 27.94 30.18 NA NA
7oA RT 30.20 NA 30.31
40C 29.91 29.89 30.19
60T 29.24 29.60 29.97
2-8C n.d. n.d. NA NA
R RT n.d. NA n.d.
40C n.d. n.d. n.d.
60T 0.50 0.50 0.37
oooooaQ
000000000 (XXWOOOOODDODDODOOooOs50000
UK 55:
100% 7' 2 L2 F Y o— L H136mg/mL (XXXV) . H2S04
RIGRA—H B 1 138 2™ 4 8™
7oA 2-8C 28.97 36.22 NA NA
RT 36.23 NA 36.00
40C 35.16 35.63 36.03
60T 35.56 35.33 35.56
N L 2-8C n.d. n.d. NA NA
RT n.d. NA n.d.
40T n.d. 0.12 0.27
60T 0.23 0.74 0.99
oooooo
000000000 (XXWWOOOOODODDODOO0Oo0o9wWO0OaO
A% 59:
0% v/vZua v L7 a— )L OERRER ($40nM) H35mg/mL (XXXV) . H2S04
NG A —H B HI 1@ 258 4 AfH
pH 2-8C 5.28 5.27 NA
RT NA NA
40C 5.26 5.35
60C 5.25 5.34
7oA 2-8C 35.50 34.40 NA
RT NA NA
40C 34.36 34.62
60C 34.69 34.55
Rfidy 2-8C n.d. n.d. NA
RT NA NA
40C n.d. n.d.
60C n.d. 0.39
000000

G. OoDoDDoooevPOb ODOO0O0O00ODO
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OoOO0O00O0012rRO0C0D0020/000060%0 002080000120 00000000
ooOooo0ooo000121.10000121.20 0000000000 0O000O0ON-4,6-00 (O
OoD0Do0oo000)-1,3,5-00000-2-000ECLXVIIDOO0OOOD1230000
ooooooD

OCOoOOO0D0O0QXXVMHOOoODOOoo

5% F&nE b=3::3 % wiw
(XXXV) AR5y 10 mg/mL 1.386
(EBEEIEELC) | (HELO)
7 =, K, USP R R 20 mM 0.384 10
INKER{L T R U T A pH% 3. 2IZFH % HWE R
BN BB A, 231N HE HE
usP
000000

000000000 XXVIODOGMPO 00D 00411051120 0 000000 (250 /0 O O
0 60%)

AER kR H
0 1 (D* 3 (D* 6(M* | 6 ()= 9 ()* 20
W DN B b. 3y @)’ 2r @r 2y @°
pH 2.73.6 3)3.1, | @31, 3.1, | @31, | @31, | 3.1,31
3.1,3.1 3.1 3.1 3.2 3.2
HET/L WELERE | (3)126, | (2)125, 2128, | 2)127, | 2y127, | 125,125
BEERE | mOsm/kg 126, 125 128 127 128
127
NAT VD d. 2y 2 (2r @y 2y 2
518l
PREFIRER ¥k (3) (2)1.00 | (2)1.00, | (2)1.00, | (2)1.00, 1.00
WX BFE %t LT 0.99. 1.00 1.00 1.00 1.00 1.00
0.98~1.02 | 0.99,
DIRFFEFME | 099 30
TyeA | RAED | ) 2) 2) ) 2) @)
90~110% 99.1, 97.9%, 97.5%, 993% | 98.2% 96.2%,
99.1, 97.9% 98.1% 97.4% 983 96.2%
993
B EEDH— (3) (2)RRT | 2)RRT | 2)RRT | 2)RRT RRT
OBEEWE | <0.10% | 0.672: 0.672: 0.672: 0.672: 0.672:
WZOWT | <010% | 0.15% 0.44% 0.82% | 0.81% 1.16
NMT 1.00% | <0.10% RRT RRT RRT RRT RRT
&3 0.672: 0.672: 0.672: 0.672: 0.672:
WEEMmE | <0.10 0.15% 0.44% 0.82% | 0.81% 1.16
ZoWT | 3T | Aihk &t &t &t &t
NMT 3. 00% 0.15 0.44 0.82 0.81% 1.16 40
&t &tk &t &t HEt:
0.15 0.44 0.82 0.81% 1.16
GE % ST £ (3) 3 3)
DRI F 207,37 418,0 78,0
122,7 306, 0 99,0
177,0 282,0 54,0
HEMD HEWD (5)0.0 (5)0.0 (5)0.0
(USA 7 | NMT 2.5g T | FRT F_T
5{#)

a. GMPO O OO OODODO: 50mLO 00 20mmO O O USP 10 O O O (Wheaton 223745); O O
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Box No. I Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This intemational search report has not been established in respect of ceriain claims under Article 17(2)(a) for the following reasons: .

I:l Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the intemational application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:I Claims Nos.:

because they are dependent claims and are not drafted ih accordance with the second and third sentences of Rule 6.4(a).

Box No.III  Observations where unity of invention is Iai:king (Continuation of item 3 of first sheet)

This Intemational Searching Authority found multiple inventions in this international application, as follows:

See Extra Shest

1. I:I As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2 D As all searchable claims could be searched wnthout offort Jjustifying additional fees, this Authonty did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. }:i No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1-21

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:I No protest accompanied the payment of additional search fees,
Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)
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This application contains the following Inventions or groups of inventions which are not so linked as to form a single general inventlive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropHate additional examination fees need to be pald.

Group I+ Claims 1-3 are drawn to a tomposition comprising at least one compound selected from the compounds as provided in claim 1
Group II: Claims 4-12 are drawn to a method of preventing or treating a breathing control disorder or disease

Group Il Claims 13-21 are drawn to a method of preventing destabilization or stabilizing breathing rhythm

Group I\;': claims 22-5t are drawn lo a oompouﬁd of Formula XXXV,

Group V Claims 52-55 are drawn to a method of reducing or minimizing the open channel fraction of the potassium maxi-K or BK
channel,

Group VI: Claims 56-60 are drawn to a method of inhibiting the TASK-1 (KCNK3) channel.

Group VIl Claims 51-69 are drawn to a method of increasing minute ventilation.

The first Invention of Group |+ is restricted 1o a composition comprising N-{2,4-bis-n-propylamino}-N-{6-methylaming }-|1,3,5]triazine
{CLXXIL), Should an additional fea(s} be paid, Applicant is invited to elect additional formulas to be searched In a specified combination.
The exact claims searched will depend on Applicant's election. An exemplary election would be a composition comprising
N-{2,4,6-tris-n-propylamine)-[1,3,5]triazine (CLXXIN}. It is believed that claims 1-21 read on this first named invention and thus these
¢laims will be searched without fee to the extent that they read on the CLXXIl compound.

The Inventions listed as Groups I+ through VIl do not relate to a single general inventive concept under PCT Rule 13.1 because under
PCT Rule 13.2, they lack the same or cormesponding special technical features for the following reasons:

The Group I+ formulas do not share a significant structural element that is responsible for the represented effect of regulating breathing
disorders requiring the selection of alternate compounds.

The special technical features of the Group I+, a compasition comprising at least one compound selected from the group consisting of:
N+(2 4-bis-n-propylamino }-N-(6-methylamino }-[1,3,5]triazine {CLXXII), N-(2 4 B-tris-n-propylamino}[1,3,S]triazine (CLXOA),

N-(2 4 6-tris-n-propylamine)-1,3-pyrimidine (CLXXIV), N-(2,4-bis-n-propylamino}-N-(6-1-propylamino)-1,3-pyrimiding (CLXXV), a salt
thereof, and any combinations thereof are not found in Groups Il through VII; the special technical features of Group H, a method of
preventing or treating a breathing control disorder ar disease by administering a pharmaceutical formulation are not found in Group |+
and Groups Il through ViI; the special technical features of Group 111, a method of presventing destabilization or stabilizing breathing
rhythm are not found In Groups I+, Il and IV through ViI; the special technical features of Group IV, a composition comprising

N-( 4,6-bis-n-propylamine-[1,3,5triazIn-2-yl}-N,O-dimethyl-hydroxylamine (XXXV) or a salt thereof are not found in Groups |+ through il
and V through ViI; and the special technical features of Group V, methed of reducing or minimizing the open channel fraction of the
polassium maxi-K or BK channel are not found in Groups I+ through IV, VI and VII; the special technical features of Group VI, a method
of inhibiting the TASK-1 (KCNK3) channel ara not found in Groups I+ through V and VII; the special technical features of Group VIl a
method of increasing minute ventilation are not found in Groups I+ through V1.

Groups 1+ through Vi share the technical features of a composition comprising at least one compound selected form the group
consisting of: N-(2 4-bis-n-propylaminc}-N-{§-methylamino }-[1.3,5]trlazine (CLXXII), N~(2,4,6-tris-n-propylamino){1,3,5]triazine
{CLXXIH), N-(2,4,B-trig-n-propylamino)-1,3-pyrimidine (CLXXIV}, N-(2,4-bis-n-propylamino}-N-(6-I-propylamino)}-1,3-pyrimidine (CLXXV),
a salt thereof, and any combinations theraof. However, these technical features do not represent a contribution over the prior art.

Specifically, CN 101885707 A to Wang et al. (hereafter Wang) teaches a compositien (Claim 17, translation, active ingredient in a
pesticide; Page 28, translation, *Pharmaceutlcal reatment: Using an analytical balance (0.0001 g) was weighed mass of the criginal
drug, plus 0.1% Tween-80 in a solvent (DMF), formulated into a §% preparation.”) comprising N-{2,4,6-tris-n-propylamino)-[1,3,5)tiazine
(CLXXI) (Pgs. 12-13, translation, “Example 4 Preparation of Formula l-rama triazine derivative of the general formula (4). The 3.90g
(66mmol) of n-propylamine, and 8.28g {60 mmol} of potassium carbonate was dissolved In 100 mi of water and placed In a 250 m! two
bottle, 1.84g (10 mmol} of cyanuric chloride dissclved in 20 mi DMF, to two drops bottle plus cyanuric chloride in DMF, 100 C stirred for
40 hours. Extracted with ether (3 x 80 mi}, the organic phase was washed with saturated aqueous sodium chloride, dried over
arihydrous sodium sulfate, the solvent spin dry column chromatography. To give a white solid 1.02p, 40.5% yield. The structure of the
general formula Il triazine derivative (4). Elemental analysis: MF C12H24N6, molecular weight 252 Calculated: C 57.11 H 9.59 N 33.30;
Found: C 57.21 H 9.61 N 33.06 NMR: 3.29 (d, J = 7.2Hz, 12H), 2.15 (m, J = 6.9Hz, 6H}, 0.90 (d, J = 6.9Hz, 36H);
165.41,65.77,27.40,20.55. MS: [M + H] +253. Show that the structure of the compound is comrect:” Hence the reaction of

n-propylamine with cyanuric chloride would give a compound of N-(2 4,6-tris-n-propylamino)-[1,3,5)triazine).

<Continued in next Extra Sheet>
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Groups I+ through Vil share the technical feature of a compound having a core structure of an amino substituted [1,3,5]triazine as in
Formula |. However, these technical features do not represent a contribution over the prior art. Specifically, Wang teaches a core
structure of an amino substituted [1,3,5]triazine {Para. [0005]-[0008], original; Claims 1 and 2, translated). Further, Wang teaches the
compound N-(2,4,6-tris-n-propytaminc}-{1,3,5]triazine (CLXXIII) (Pgs. 12-13, translation, "Example 4 Preparation of Formula I-frame -
triazine derivative of the general formula (4). The 3.90g (66 mmol) of n-propylamine, and 8,28g (60mmol} of potassium carbonate was
dissolved in 100m! of water and placed in a 250 m! two bottle, 1.84g {10 mmol) of cyanunic chloride dissolved In 20 ml DMF, to two drops
bottle plus cyanuric chloride in DMF, 100 C stimed for 40 hours, Extracted with ether (3 x 80 mi), the organic phase was washed with
saturated aqueous sodium chioride, drled over anhydrous sodium sulfate, the sclvent spin dry column chromatography. To give a white
solig 1.02g, 40.5% yield. The structure of the general formula Il tiazine darivative {4). Elemental analysis: MF C12H24N6, molecular
walght 252 Calculated: C 57.41 H 9.59 N 33.30; Found: C 57.21 H 8.61 N 33.06 NMR: 3.29 (d, J = 7.2Hz, 12H), 2.15 {m, J = 6.9Hz,
6H), 0.90 (d, J = 6.9Hz, 36H}); 165.41,66.77,27.40,20.55. MS: [M + H] +253. Show that the structure of the compound Is correct.”
Hence the reaction of n-propylamine with cyanuric chloride would give a compound of N<{2 4,6-tris-n-propylaming)-{1,3,5]triazine).

The inventions listed in Groups 1+ through VI therefore lack unity under Rule 13 because they da not share a same or corresponding
special technical feature.
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