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X4 Nz 2 X4 X7 2
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x3 X1 m R X3 X1 R
X2 1.4 X2 35
0@OO00D000000D0CHCL, (Y=ClO D000 00 (b)D HOBtO HBtud DIEAD

CH,CI, (Y= 0H)O 0O D000 O (c)IHNRR20 00 0 OO (d)0 NaBH,O MeOHO 0 0 0O O

oo
uo
00
3-0
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oo
uno
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goo
gboboobooooobobobobooboooboboaobonn

Ud00D0tert-000-3-000000000O0COOODODOCOOODODOOOO

ooooboooooobooi1Le.7vommol, 3.0 g0 08O MO0 OOO0OOOODOOOODOO
Oooo0OD0D016.4 mmol, 2.32 mlO000-tert-0 000000000 13.70 mmol
gbOdoooOoOoOoo0obOOoOOoO0oobobOboOoOoobOOoOooO0obOO0Og?2x 60 mLO O
gooswoogsombOoooogoboboooooooboobobooooooao
gbobooobooooobobobobobooobooboobobobooobooobonn
ooooocoooooogoron

goo

gbodooooooobognn

O30 mODMFO O tert-0 00 -3-0000000000000C0O0ODO0OS5.6 mmol, 1.3 eq

, 1.3
ol, 3
ood

oo

g OONN-OO0DOOCDODD4.3 mmol, 1eqO0O0DDOOO0O0O0O0ODOZ13.0 mm
eq, 1.8g000000D0OOCOODODODOOWWOD240000D00000O0DDOOOO
ooobDooooooooosonmlD 000D OoO0oO0o0oDbDOOS3x 60mO0000O
goobOooooobooooooobobceOomOODOO0OO0OO0ODOOOOOODODOOOODO
gooboooooboooooobooboooobooooobooooooboboooooao

0 DCMO MeOH(NH3), 9.70 0.3 (v/A)O O OO0 O0O0O00O00

O
ogoao
O
O

uno

ogaog

00
oono
-0 gO

ooo
Otert-000-3-[0000@OOHYIDOJ0OODOOOODOODODDDOOOOOO

OCooOo0D0O0tert-000-3-0000000000O0O0O0O0QCO0CGDO8.44 mmol, 2
ooON-ODDDOOOO0OO0O0OO0O06.50 mmol, 0.9MIOOOOOOOODODOOO
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000000000000 D0740 OLCMS m/z 279.1 [M+H]*, 223.1 [M+H-tertBut]*O
Doooao
O00tert-000-3-[N-000-N-(2-0000000)I00]100000000000
00oo0O0ooooOon

tert-0 00-3-000000000000000008.44 mmol, 2.0 g0 JON-00O
0000000O0006.50mmol, 1.0mMO0O00000000O000O000O000O00
000000000000 00O0081%0LCMS (ESI * - tertBut)d 237.00

0Doooao
OO00tert-000-3-(0000000-2-00)000000000000000000
0o0oo

tert-0 00 -3-000000000000000008.44 mmol, 2.0g0002-000

O

Ooo0o0oo|oooao
OO0Oo0oogo|gogo
Oo0Oo0ooogo|jgogoao

O

6.50 mmol, 0.9 mMODODOOO0OOOOOOCOODODOOOOOOOOODODOO
0000000e6500LCMS m/z 221.0 [M+H- tertBut]™O

O

gbooooooogan
O0D1eq@O072mO001,4-0000003MMACICOOCDOODODDODODOO
gboboooobobobooboooobobobobooooboboboboo
gbooooboobooboboboooobgdd

O
N'-DODD-N'-0000000-1,3-0000000000000000000

Oo0oo0ooiocogogQg

tert-0 00 -3-[0 00000000010 000000000000007.18 mmol, 1
890 0000000000000 000000000000000009800LCMS m/z
179.0 [M+H]*O
0ooooo
O0D0ON-0000-N*-(2-0000000)I000-1,3-0000000000000
0o0ooooo
Otert-000-3-[N-O000-N-(2-0000000)I00]0000000000000
007.18mmol, 2.1 g0 000000000000 O000000000O0tert-000 -3-[N
-000-N-(2-0000000)I00]10000000000000007.18 mmol, 2.1
g0 000000000 8800LCMS m/z 193.0 [M+H]*
0ooooo
0003-(000000-2-00)0000-1-000000000000000000

tert-0 00 -3-(0000000-2-00)I00000000000000 7.18 mmol,
0900000000000 ODOONOONOONOONOODOONODNOONOONOONOONOOO

830 O LCMS m/z 177.0 [M+H]*O

0oooo

000000000000 O00n

30 MLODMFO ON-(000O00O00)I0000001eq0O0O0ONN-O00000001.2
eq0 0000000000000 11.80 mmol, 2 eq, 1.6 g0 000000000000

Dooeo0D01600000000000O00O00O0D0O00O0D0O00OO0D0O0DOD0O0DOO0O
0000000000000 O00ODCMD MeOH(NHg), 9.900.1 (WV)O O OO OO OO O

O

gbooooao
ooooz2-2-(obo0oooobooo)ooo]-2,3-0000-1H-0000000 -1,3-0
ooobooooooboogod

ON--O0D00000H)O0O0OO0O0O0O05.9mmol, 1.509g000N-OO00D0DDOOOOOO
7.1mmol, OO MOOODODOOOOOOOOOOOODDOOOOODOOOODOODODDOGO
00000520 0LCMS m/z 295.0 [M+H]™ DO

10

20

30

40

50



(30) JP 6704355 B2 2020.6.3

0DO0O00oo
0002-[4-(0000000000)100]-2,3-0000-1H-0000000-1,3-
0000000000000

N-(4-000000)00000005.9mmol, 1.66 g0 0ON-0D0O0DOOODODODODO
Ammol, 0.9 MOODOODODOODOODOOOOOODOOODOOOOOOOOOOOOOO
0000 5300LCMS m/z 323.0 [M+H]*O

00000
0002-[2-(N-000-N-(2-0000000)000)0007-2,3-0000-1H-00
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0000000000000 0000000000000000000000000
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EtOAc0 000D O0OOOHIOODOOOO0OOO0DODO0OO0O00O00O00O00O00ONoooO

0o0ooo
ooooo
0O00ON-0000-N-000000-1,2-0000000000000000000
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3.06 mmol, 0.9 g0 00000000000 30.60mmol, 1.5mO000000000

R e o Y I [ [ A |

/z 179.09 [M+H]*O

oooooo

D0oo00oo00oo0ooooooon

040 MLODMFO ON,N-O 0000001 eq0 0000000000000 1 eq0 000
0000000001 eqd 0000000000000 O0000O00O000O0O0OO
0000000000000 000000000000000000000000000
0000000000000 DCMO MeOH(NHz), 9.80 0.2 (v/Av)D 00 O 0 O
oooooo

00003-0000000-N-0000000000000000000

ON-OD0ODDOOO0OO0O0O000S3.0mmol, 4.0mM0O001-000-3-000000008S3.0

mmol, 9.7 MLOODDOOOODDOOOOOOOOOOOODDOOOODODOOOOODODOOD

O

O

O

O

O

oH)yoooov7.immol, 0.9 MO0OODOOOOODOOOOOOODODDODOOOOOOO

O0Oo0ood

O
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ocooDD0ODOO0O0000000O0OO0O0ODDOOOO00O0000Ss500LeMS m/z 165.0 [M+H]
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000O0ON-0000-N-000000-1,4-00000000000000000000
02-[4-(0000(@O00)000)I00]-2,3-0000-1H-0000000-1,3-000
06.2mmol, 2.0 g0 0000000000 062.0mmol, 3.1 mOO0O0O0O0O0O00O00O
0000000000000 00000000000007300LCMS m/z 193.0 [M+H]*
O

oooooQ
0000ON-(-0000000)-N-000000-1,2-000000000000000
ooooo
02-[2-(N-00O0-N-(2-0000000)I00)000]-2,3-0000-1H-000000
0-1,3-00003.06 mmol, 0.94 g0 00000000000 30.60 mmol, 1.5 mLO O O
0000000000000 0000000000000000000006700LCMS m

O
g
g
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00000950 0LCMS m/z 196.0, 198.0 [M+H]*O

oooooo

00000000000 D0O00On

O5mMLOCH,CNO OO DO ODOODODO-NN-O00000001eq00000000OD400020
eq00O0D00DO0ODO0ODODODODOODODODODODODODODODODODOO
0000000000000 00000000000000OOdDCMO MeOH(NHs), 90 1 (

vVWOOOoooooooono

ooooon

OOoooON-000D0-NI,N2-00000000-1,3-0000000000000000

03-0000000-N-0000000000010.1 mmol, 2.0g0 0000000040

gO202.0mmol, 15,6 MLOODODODO0OO0OODDOO0OODDODOOODDOOODDOOOODOO

O00D0O00DOD8s8H OLCMS m/z 193.0 [M+H]*O

oooooo

0000000000000 D0D0O0OD0D00ODO0OD0DO0OD0DO0ODODODDOOn

oooooo

ON-(3-000000D0)4-00000000000000DO00D000O0

golO0OD1omOO0OO0OO0ODOODD3-0000000000000000DO2.86 mmol,

626 U 000005 mMO0O0D00DO0DDN0N4-00000000000002.86 mmol
363y L0000D00D00000D0D0D00O0D0O0D0DO0ODO0OO0D0ODO0ODOODOOaO

OO0OO0O0ODDOO0OO000O000O0O0OO0O0D0HCIO2VO OO0 O NaHCOO O D DO OO O NaClO O
gboooooooboobgobobobooooboboboboobooooobobobao
ocooooooOooooooobeMboOooDOoOoOOoOog, 55 (v/VH)0ODOOOOOOOOGES
od

gboooaog

04-000-N-@@-000000COCHOOODODODOOOOOOODDOODOODO
Oi5nm00000000004-000000007.8mmol, 1.0g000000000O00O0
5nmO00000CO000D4-000000C000O00DOO7.-8mmol, 878y LOOOOODOAO
oooobOooooooooooboobooboooooboooooboooooo2smO0booDOOOO
ooobooogoOo3x2smODCMO OO OODOOOOODODOOOODODOOOODODOOOO
gooobooooooboooooboooooooboooooboocooobooooboOooo
gbobooooooobobobobsrod

ugboogood

oooooooooaon

0 ACOEt/H,00 20 mL/15 mLO 0 000000000 O006.5mmol, 1 equ0 000000
00O0O0013.2mmol, 1.8 g, 2 eq0 0 03-0000000000000O007.8 mmol, 75
3WlLlDO0DOD0D0DDO00DO00DO000000000000000000000HXHCIO2MO OO
g0mO00020mMO00000000000000000D00O0O0OO0D0OOO0ODOO0ODN
0000000000000 00000000000000000000

0oooooo
O0DO0OON-(4-0000000)-3-00000000000000000000D00A0
04-000000000006.5mmol, 0.92 g0 000000000000 00DOO0ODO
0000000000000 000000O06000M™ NMR (300 MHz, CDClg), & - 7.35-7.
30 (m, 2H, Hapo); 7-25-7.20 (m, 2H, Hgapo); 5.94 (br s, 1H, NH); 4.45 (d, J = 6 H
z, 2H, CH,); 3.84 (t,” J = 6 Hz, 2H, CH,); 2.67 (t,” J = 6 Hz, 2H, CH,)O
oooooo
O0DO0ON-(4-0000000)-3-0000000000000000000000A0
04-000000000006.5mmol, 1.009g0 000000000000 D00DO0ODO
0000000000000 000000e6900LCMS m/z 240.8 [M-H]™O

0oooooo
O0DO0ON-(4-0000000)-3-00000000000000000000000
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0oooooo
O0DO0ON-[3-(0000000000)000]1-4-0000000000000000
ooooooao
ON'-DO0D0DO0O-N-000000D0-1,3-00000000000000.55 mmol, 138 mg
0004-000000000000000.55mmol, 100 g0 000000000000
0000000000000 000000000000000000000O000OdDCMO MeO
H(NH3), 901 (w/v)O O OODODODOOOD0OD00OOO610 0 *H NMR (300 MHz, CDCLL), & :
7.90 (br s, 1H, NH); 7.60 (d, J = 8.2 Hz, 2H, H,, Hg); 7.29-7.20 (m, 5H, H,,o):
7.13 (d, J = 8.1 Hz, 2H, Hg, Hg); 3.55 (t, J = 6.0 Hz, 2H, CH,); 3.50 (s, 2H, C
H,); 2.60 (m, 4H, 2 CH,); 2.23 (s, 3H, CH3); 1.80 (p, J = 6.0 Hz, 2H, CH,); 1.62
(s, J = 7.5 Hz, 2H, CH,); 0.95 (t, J = 7.3 Hz, 2H, CH)O *3C NMR (75 MHz, CDCl4
) 3 - 167.2 (CO); 146.1 (Coro); 138.4 (Coro)s 132.2 (Coro)s 129.3 (Capo); 128.5
Caro); 128.4 (Copo): 127.2 (Capo): 126.9 (Capo); 63-3 (CHy); 57.1 (CHy); 42.1 (
CH3); 40.2 (CHy); 37.9 (CHy); 25.5 (CHy); 24.3 (CHy); 14.2 (CH3)O LCMS m/z 325.0
[M+H] O
oooooo
O0O0O0ON-[3-(0000000000)X000]1-4-00000000000000000
0oooooo
ON'-00D00-N-0000000-1,3-00000000000000.65 mmol, 163 mg
0004-00000000000000.65mmol, 100 gD 0000000000000
0000000000000 00000000000000000000O000DCMO MeOH(
NH3), 901 (vv)UOOOOOOOOOOOOO3000 NMR (300 MHz, CDCl3), & = 7
.97 (br s, 1H, NH); 7.60 (d, J = 8.2 Hz, 2H, H,, Hg); 7.29-7.23 (m, 5H, Ho,0): 7
.13 (d, J = 8.2 Hz, 2H, Hs, Hg); 3.56 (m, 4H, 2CH,); 2.64 (m, 4H, 2CH,); 2.28 (s
, 3H, CH3); 1.83 (p, J = 6.1 Hz, 2H, CH,); 1.62 (m, 2H, CHy); 1.35 (m, 2H, CH,);
0.97 (t, J = 7.1 Hz, 2H, CH3). 3C NMR (75 MHz, CDCl3) & : 167.7 (CO); 146.7 (C
aro)s 138.0 (Chpo)s 132.5 (Chpo)s 129.8 (2 Capo)s 128.8 (4 Copo)s 127.9 (Caro)s
127.3 (2 C,,0); 63.5 (CH,); 57-1 (CH,); 41.9 (CH3); 40.3 (CH,); 35.9 (CH,); 33.7
(CHL); 25.7 (CH,); 22.6 (CHy); 14.3 (CHg)- LCMS m/z 339.0 [M+H] O
oooooo
O0D0ON-[3-(C000000000)I000]-4-tert-0000000000000O0
ooooooon
ON'-00D00-N-0000000-1,3-0000000000000300.60 mmol, 150 mg
O004-tert-0 00 0000000000O00.60mmol, 100 g D OO0 DOO0D0OO0ODOOOD
0000000000000 00000000000000000000000O00DCMO M
eOH(NH3), 901 (wV)O OO O DODDODODOOODO270 0 *H NMR (300 MHz, CDCIy),
5 : 8.03 (br s, 1H, NH); 7.63 (d, J = 8.5 Hz, 2H, H,, Hg); 7.37 (d, J = 8.5 Hz,
2H, Hg, Hg); 7.29-7.24 (m, 5H, Hg,ro)s 3-57 (m, 4H, 2CH,); 2.63 (t, J = 6.0 Hz, 2
H, CH,); 2.28 (s, 3H, NCH3); 1.84 (p, J = 5.9 Hz, 2H, CH,); 1.32 (s, 9H, 3CHz)O
13C NMR (75 MHz, CDCl3) & : 167.1 (CO); 154.4 (Chpo); 137-8 (Coro); 131-8 (Coro)
; 129.5 (2 C,,0); 128.4 (2 Chpo)s 127.4 (Copo)s 1268 (2 Coro)s 1253 (2 Curo)s
63.1 (CH,); 56.9 (CH,); 41.5 (CH3); 40.1 (CH,); 34.8 (C); 31.2 (CHg); 25.3 (CH,)
0 LCMS m/z 339.0 [M+H]*O
0oooooo
O0O0O0ON-[3-(0000000000)X000]1-4-0000000000000000
00o0O00DO0oO0o0oOoooao
ON-0000-N-0000000-1,30000000000000300.48 mmol, 120 mgQ
004-00000000000000000000.48 mmol, 100 gD 0O OO0 D0ODO0O
0000000000000 000000000000000000000000000
0 0O DCMO MeOH(NH3), 901 (vv)O O OO O DD OO0 OO0 ODOS5700 *H NMR (300 MHz,
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CDCl;), & : 8.50 (br s, 1H, NH); 7.78 (d, J = 8.2 Hz, 2H, H,, Hg); 7.59 (d, J =
8.2 Hz, 2H, Hs, Hg); 7.28-7.21 (m, 5H, Hg,o); 3-63-3.55 (m, 4H, 2 CH,); 2.68 (t
, J =5.8Hz, 2H, CH,); 2.30 (s, 3H, CH3); 1.85 (p, J = 5.7 Hz, 2H, CH,)O 13C NM
R (75 MHz, CDCIl3) & : 165.8 (CO); 138.0 (C,,o); 129.5 (2 C,,0);: 128.5 (2 Chp0)s
127.7 (Capo)s 127.4 (2 Coro)s 125.5 (2 Chpo)is 125.4 (2 Chpo); 62.9 (CHy); 57.1 (
CH,); 41.3 (CH3); 40.5 (CH,); 24.8 (CH,)O LCMS m/z 351.0, 352.0 [M+H]*DO
0oooooo
O0O0O0ON-[3-(0000000000)000]1-4-0000000000000000
ooooooo
ON'-00D00-N-0000000-1,3-00000000000000.67 mmol, 170 mg
0004-0000000000.67mmol, 90 mU 00000000 DOO0ODO0O0OOOOO
0000000000000 0000000000000000000DCMO MeOH(NH3),
901 (wV)IJDDODODODDDOODODDOS80 0T NMR (300 MHz, CDCls), & : 8.20 (b
rs, 1H, NH); 7.66 (m, 2H, H,, Hg); 7.28-7.24 (m, 5H, H,,0); 7.00 (t, J = 9.1 Hz
, 2H, Hg, Hg); 3.60-3.52 (m, 4H, 2 CH,); 2.65 (t, J = 6.1 Hz, 2H, CH,); 2.28 (s,
3H, CH3); 1.83 (p, J = 6.0 Hz, 2H, CH,)O 3C NMR (75 MHz, CDCl3) & : 166.1 (CO)
; 164.5 (Copo); 137.6 (Capo): 130.8 (Capo): 129.5 (2 Copo); 129.2 (2 Cu,0); 128.
5 (2 Cqapo)s 127.6 (C,hp0)s 115.3 (2 C,p0)5 63.1 (CHy); 57.1 (CHy); 41.4 (CHz); 40
.3 (CHy); 25.0 (CH,)O LCMS m/z 301.1, 302.1 [M+H]*O
oooooo
O0O0O0ON-[3-(0000000000)X000]1-2-0000000000000000
ooooooao
ON'-00D00-N-0D000000-1,3-00000000000000.57 mmol, 143 mg
0002-00000000000000.57mmol, 100mg0 000000000 D0O0OO
0000000000000 000000000000000000000 0 DCMO MeOH(
NHz), 901 (W/V)OO O OODDOOOODODOO46001H NMR (300 MHz, CDClL), & = 7
.52 (dd, J = 7.0 Hz, J = 1.9 Hz, 1H, Hg); 7.39-7.25 (m, 4H, NH, Hs, H,, Hg); 7.1
7-7.09 (m, 5H, Ho,0); 3.54 (g, J = 6.2 Hz, 2H, CH,); 3.49 (s, 2H, CH,); 2.58 (t,
J = 6.3 Hz, 2H, CH,); 2.21 (s, 3H, NCH3); 1.83 (p, J = 6.2 Hz, 2H, CH,)0O 13C NM
R (75 MHz, CDCl3) & : 166.7 (CO); 137.9 (C,,o); 136.0 (C,,0); 130.8 (C,,0): 130.
7 (Caro); 130.1 (Caro); 129.5 (Caro); 128.9 (2 Capo)s 128.3 (2 Cupo)s 127.2 (Cyp
o)s 126.9 (C,p0); 62.6 (CHy); 56.0 (CHy); 41.8 (CHz); 39.7 (CHy); 25.3 (CHy)U LC
MS m/z 317.0, 319.0 [M+H]*O
oooooo
O0O0O0ON-[3-(0000000000)XD000]-8-0000000000000000
oooooo
ON'-00D00-N'-0000000-1,3-00000000000000.57 mmol, 143 mg
0003-00000000000000.57mmol, 100 mg0 0000000000000
000000000000 0000000000000000000000 0O DCMO MeOH(
NHz), 901 (wV)OOOOODDODOOOODODOOS8O0YH NMR (300 MHz, CDClL), & : 8.
22 (br s, 1H, NH); 7.78 (dd, J = 1.5 Hz, J = 2.0 Hz, 1H, H,); 7.68 (d, J = 8.0 H
z, 1H, Hg); 7.52 (d, J = 7.8 Hz, 1H, Hy); 7.52 (t, J = 7.3 Hz, 1H, Hg); 7.32-7.2
2 (m, 5H, Hypo)s 3-58-3.51 (m, 4H, 2CH); 2.63 (t, J = 7.5 Hz, 2H, CHy); 2.30 (s
, 3H, CH3); 1.84 (p, J = 6.4 Hz, 2H, CH,)O *3C NMR (75 MHz, CDCl3) & : 165.8 (CO
): 136.5 (Caro)i 134.6 (Cop0): 131.2 (Cyuro)i: 129.7 (Chpo)i 129.4 (2 Cypp): 128.5
(2 Caro)i 127.7 (2 Capo)i 127.5 (Cop0); 125.0 (Cyp0); 63.1 (CHL); 56.7 (CHL); 4
1.6 (CH3); 40.4 (CH,); 24.8 (CH,)O LCMS m/z 317.0, 319.0 [M+H]*O
0oooooo
O0DO0ON-[3-(2-(N-0000000)000)I00]1-4-00000000000000
oooooooo
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ON'-00D00-N-000000-1,2-00000000000000.57 mmol, 135 mgO
004-00000000000000.57mmol, 100 g0 00000000000 0OO
000000000000 000000000000000000000dO0DCMO MeOH(NH
2), 901 (vV/V)OOOOODOODDODODODODODD200 0 *H NMR (300 MHz, CDCls), & : 7.6
7 (d, J = 8.6 Hz, 2H, H,, Hg); 7.41 (d, J = 8.6 Hz, 2H, Hs, Hg); 7.23-7,33 (m, 5
H, Hapo): 6.78 (br s, 1H, NH); 3.56 (s, 2H, CH,); 3.51 (g, J = 5.2 Hz, 2H, CH,);
2.62 (t, J = 5.9 Hz, 2H, CH,); 2.31 (s, 3H, NCH3)O *3C NMR (75 MHz, CDCl3) & :
166.4 (CO); 138.6 (Coro): 137.5 (Caro); 133.1 (Copo)s 129.4 (2 Cop0); 129.1 (2 C
aro)s 128.9 (2 CLapo); 128.7 (2 Cupo)is 127.4 (Chpo)s 62.3 (CHy); 54.9 (CHy); 42.1
(CH3); 37.1 (CH,)O LCMS m/z 303.0, 305.0 [M+H]*O
0oooooo
O0DO0ON-[3-(000000000)000]-4-0000000000000000
ooooooao
ON'-00D00-N'-0000000-1,3-00000000000000.57 mmol, 143 mg
0004-00000000000000.57mmol, 100 mg0 0000000000000
0000000000000 000000000000000000000O000OdDCMO MeO
H(NH3), 901 (wVv)O OO OOOOOOOOOOO5500M NMR (300 MHz, CDCls), & :
8.25 (br s, 1H, NH); 7.60 (d, J = 9 Hz, 2H, H,, Hg); 7-33-7,21 (m, 7H, Hs, Hg,
Haro)s 3-62-3.51 (m, 4H, 2CH,); 2.65 (t, J = 5.4 Hz, 2H, CH,); 2.27 (s, 3H, NCHg
); 1.83 (p, J = 5.5 Hz, 2H, CH,)O *3C NMR (75 MHz, CDCl3) & : 166.0 (CO); 137.8
Caro): 137-3 (Caro): 133-1 (Caro): 129.4 (2 Cupo); 128.6 (2 Cupo); 128.5 (2 Cy,p
o); 128.4 (2 Chpo)s 127.5 (Chpo)s 63.2 (CHy); 57.2 (CHL); 41.5 (CHgz); 40.5 (CHL)
; 25.0 (CH,)O LCMS m/z 316.9, 318.9 [M+H]*O
0oooooo
O0D0DO0OON-[4-(0000000000)I00]-4-0000000000000000
oooooogao
ON'-0000-N-0D00000-1,4-00000000000000.57 mmol, 151 mgO
004-00000000000000.57mmol, 100 g0 000000000 O0ODOOOO
0000000000000 00000000000000000000O0DO0 0O DCMO MeOH(
NHz), 901 (WV)OOOOODOOOODODOO25001H NMR (300 MHz, CDClL), & = 7
.60 (d, J = 9.2 Hz, 2H, H,, Hg); 7.41 (br s, 1H, NH); 7.33-7,26 (m, 7H, Hs, Hs,
Haro): 3-53 (s, 2H, CH,); 3.45 (g, J = 6.2 Hz, 2H, CH,); 2.45 (t, J = 6.4 Hz, 2H
, CH,); 2.17 (s, 3H, NCHy); 1.73-1.62 (m, 4H, 2CH,)O 3C NMR (75 MHz, CDCl3) & :
166.6 (CO); 137.7 (Chpo)s 137.3 (Chpo)s 133.3 (Chpo)i 129.3 (2 C,p0); 128.6 (2
Caro)s 128.5 (2 Chpo)s 128.4 (2 Cupo); 127.4 (Cupo); 61.8 (CH,):; 56.7 (CHy); 42.
1 (CH3); 39.9 (CH,); 27.1 (CH,); 24.8 (CH,)O LCMS m/z 331.0, 333.0 [M+H]"O
0oooooo
OO0D0OOON-[3-(N-000-2-0000000000)I000]1-4-0000000000
000O000O00O0o0oogno
ON-00D00-N-(-0000000)0000-1,3-00000000000000.57m
mol, 151 mg0 0 04-0000000000000O0.57 mmol, 100 g0 DO OO0 ODODOO
0000000000000 000000000000000000000000000A0
0 DCMO MeOH(NH3), 901 (W/V)O O OO D DO OO O OO O O690 0 *H NMR (300 MHz, C
DCl3), & : 8.25 (br s, 1H, NH); 7.58 (d, J = 8.3 Hz, 2H, H,, Hg); 7.34 (d, J = 8
.4 Hz, 2H, Hs, Hg); 7.26-7.12 (m, 5H, H,,o); 3.53 (g, J = 6.2 Hz, 2H, CH,); 2.82
(m, 2H, CH,); 2.75 (m, 2H, CH,); 2.66 (t, J = 6.0 Hz, 2H, CH,); 2.35 (s, 3H, NC
Hs); 1.80 (p, J = 5.9 Hz, 2H, CH,)O *3C NMR (75 MHz, CDCl3) & : 165.9 (CO); 139.
5 (Caro); 137.2 (Caro); 133.1 (Caro); 128.6 (4 Copo); 128.5 (2 Cu0); 128.3 (2 C
aro) s 126.3 (Chp0); 59-6 (CH,); 57.1 (CH,); 41.7 (CHg); 40.4 (CH,); 33.3 (CHL);
24.3 (CH,)O LCMS m/z 331.0, 333.0 [M+H]*O
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0oooooo
O0D0DO0OON-[3-(000000-2-00)J100000)I000]-4-00000000
0000000 00O0o0O0o0oo0ao
03-(0000000-2-00)J000-1-00000000000030O0.57 mmol, 140 mg
0004-00000000000000.57mmol, 100 gD 0000000000000
0000000000000 000000000000000000000O000OdDCMO MeO
H(NH3), 901 (wV)O OO OOOOOOOOOO0O3600M NMR (300 MHz, CDCls), & :
9.00 (br s, 1H, NH); 7.48 (d, J = 8.6 Hz, 2H, H,, Hg); 7.31-7.21 (m, 4H, H.,o):
7.03 (d, J = 8.5 Hz, 2H, Hs, Hg); 4.02 (s, 4H, 2CH,); 3.63 (g, J = 5.0 Hz, 2H,
CH,); 3.05 (t, J = 5.8 Hz, 2H, CH,); 1.89 (p, J = 5.8 Hz, 2H, CH,)O *3C NMR (75
MHz, CDCl3) & : 165.6 (CO); 139.2 (2 C,,0); 137.1 (Curo); 132.6 (Coro); 128.4 (2
Caro): 128.2 (2 C,op0); 127.2 (2 Chpo)s 122.4 (2 C,p0); 58.6 (2 CH,); 55.3 (CHL)
; 40.8 (CH,); 25.9 (CH,)O LCMS m/z 315.0, 317.0 [M+H]*O
0oooooo
O0D0DO0OON-[3-(U000000000)I000]-2-000000000000000
oooooooo
ON'-00D00-N'-0000000-1,3-00000000000000.45 mmol, 113 mg
0002-00000000000000.45mmol, 100 mg0 0000000000000
0000000000000 000000000000000000000O000OdDCMO MeO
H(NH3), 901 (wVv)O O OODOOOODODOOOS5200 *H NMR (300 MHz, CDClL), & :
7.56 (dd, J = 7.8 Hz, J = 1.3 Hz, 1H, Hg); 7-47 (br s, 1H, NH); 7.37 (dd, J =7
.4 Hz, J = 2.0 Hz, 1H, H3); 7.31 (td, J = 7.3 Hz, J = 1.2 Hz, 1H, Hy,o); 7-24 (t
d, J = 7.4 Hz, J = 1.9 Hz, 1H, Hg,o); 7.16-7.07 (m, 5H, H,,0): 3.52 (g, J = 6.2
Hz, 2H, CH,); 3.48 (s, 2H, CH,); 2.57 (t, J = 6.1 Hz, 2H, CH,); 2.19 (s, 3H, NCH
3); 1.80 (p, J = 6.2 Hz, 2H, CH,)O *3C NMR (75 MHz, CDCl;) & : 167.8 (CO); 138.6
(Caro); 138.0 (Copo)s 133.2 (Capo)s 130.8 (Copo); 129.0 (2 Cupo)s 128.9 (2 Cupo
); 128.3 (Caro); 127-4 (Caro)s 1271 (Cupo)s 119.5 (C,p0)s 62.6 (CHy); 56.1 (CH,
); 41.8 (CHz); 39.6 (CHy); 25.3 (CH,)O LCMS m/z 361.0, 363.0 [M+H]™O
oooooo
O0D0DO0OON-[3-(0000000000)I000]-3-000000000000000
0oooooooo
ON'-00D00-N-0000000-1,3-0000000000000300.45 mmol, 113 mg
0003-00000000000000.45mmol, 100 gD 0000000000000
0000000000000 00D00000D000D00000D0000O0O0OdDbeMd MeO
H(NH3), 901 (vv)OOOOOOOO0O0000005300% NMR (300 MHz, CDClg), &
8.27 (br s, 1H, NH); 7.82 (t, J = 1.8 Hz, 2H, H,); 7.55 (m, 1H, Hg); 7.28-7.17
(m, 7H, H,, Hg, Hapro): 3-55 (m, 4H, 2CH,); 2.62 (t, J = 6.0 Hz, 2H, CH,); 2.30 (
s, 3H, NCH3); 1.83 (p, J = 5.9 Hz, 2H, CH,)O *3C NMR (75 MHz, CDCl3) & : 165.7 (
CO); 137.6 (Coro); 136.7 (Caro); 134.0 (Chpo)s 130.3 (Chpo)s 129.9 (Copo); 129.4
(2 Caro); 128.5 (2 Cupo)i 127.6 (Copo); 125.4 (Chp0)s 122.6 (Chpo); 63.1 (CHL);
56.8 (CH,); 41.8 (CH3); 40.4 (CHy); 24.9 (CH,)O LCMS m/z 361.0, 363.0 [M+H]™ O
oooooo
O0D0DO0OON-[3-(U000000000)I000]-4-000000000000000
0oooooooo
ON'-00D00-N-0000000-1,3-00000000000000.65 mmol, 164 mg
0O004-0000000000.65mmol, 130 g 0000000000000 O0OOO
0000000000000 00000000000000000000O00ODCMO MeOH(
NH3), 901 (v/V)JOOOOOO0O000000067%0 *H NMR (300 MHz, CDCls), & : 8.
29 (br s, 1H, NH); 7.54 (d, J = 9.1 Hz, 2H, H,, Hg); 7.46 (d, J = 9.2 Hz, 2H, Hs
, Hg); 7.33-7.20 (m, 5H, H,,o); 3.65-3.47 (m, 4H, 2 CH,);02.66 (t, J = 5.9 Hz,
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2H, CH,); 2.29 (s, 3H, CHy); 1.84 (p, J = 5.8 Hz, 2H, CH,). *3C NMR (75 MHz, CDC
I5) & : 166.2 (CO); 137.5 (Caro); 133.5 (Copo); 131.6 (2 Cupo); 129.5 (2 Copo)s
128.6 (2 C,op0); 128.5 (2 Cupo)i 127.7 (Chpo): 125.7 (Cyp0)s 63.0 (CHy); 57.0 (CH
5); 41.4 (CHz); 40.3 (CHy); 24.9 (CH,)O LCMS m/z 360.9, 362.9 [M+H]'D
oooooo
O0D0DO0OON-[3-(U000000000)I000]-2,3-00000000000000
0ooooooDoao
ON'-00D00-N-0000000-1,3-00000000000000.48 mmol, 120 mg
0002,3-000000000000000.48mmol, 100 g0 00000000000
0000000000000 00D00000D000D00000000000000ODCM
0 MeOH(NH3), 901 (V)OO OO ODOOOOOOOOO6600H NMR (300 MHz, CDClg)
, 8 :7.58 (br s, 1H, NH); 7.51 (dd, J = 7.9 Hz, J = 1.6 Hz, 1H, Hg); 7.32 (dd,
J =7.7 Hz, J = 1.6 Hz, 1H, H,); 7.25 (m, 1H, Hg); 7.17-7.07 (m, 5H, Hg,o); 3.55
(9, J = 6.7 Hz, 2H, CH,); 3.48 (s, 2H, CH,); 2.58 (t, J = 5.9 Hz, 2H, CH,); 2.2
1 (s, 3H, NCH3); 1.82 (p, J = 6.0 Hz, 2H, CH,)O *3C NMR (75 MHz, CDCl3) & : 166.
2 (C0); 138.6 (CLpo); 137.8 (Copo): 133.7 (Capo): 131.3 (Capo); 128.9 (Copo0); 12
8.3 (2 Capo); 127.6 (2 Copo): 127.5 (Capo)s 127.3 (Copo)s 127.0 (Chpo): 62.7 (CH
5); 56.0 (CH,); 41.8 (CHg); 39.7 (CH,); 25.1 (CH,)O LCMS m/z 351.0, 353.0 [M+H]™
0
oooooo
O0D0DO0OON-[3-(000000000)I000]-2,4-00000000000000
oooooooooao
ON'-00D00-N-0D0D00000-1,3-00000000000000.48 mmol, 120 mg
0002,4-000000000000000.48mmol, 100 g 00D O0OOO0DOOOO
0000000000000 0000000000000000000000000DCM
0 MeOH(NH3), 901 (wV)O DO DD ODOODODODO410 0 H NMR (300 MHz, CDCIy)
, 8 :7.70 (br s, 1H, NH); 7.45 (d, J = 8.3 Hz, 1H, Hg); 7.38 (d, J = 2.0 Hz, 1H
, H3); 7.26 (dd, J = 8.3 Hz, J = 2.0 Hz 1H, Hg); 7.19-7.07 (m, 5H, Hg,o); 3-53 (
q, J = 5.6 Hz, 2H, CH,); 3.47 (s, 2H, CH,); 2.56 (t, J = 6.2 Hz, 2H, CH,); 2.20
(s, 3H, NCH3); 1.81 (p, J = 6.0 Hz, 2H, CH,)O *3C NMR (75 MHz, CDCl;) & : 165.7
(CO); 137.9 (Capo); 136.1 (Capo): 134.5 (Capo): 131.6 (Capo): 130.5 (Capo): 129.
9 (Caro); 128.9 (2 Copo)s 128.3 (2 Coapo)s 127.3 (Coro)s 127.2 (Capo); 62.6 (CHL)
; 56.2 (CH,); 41.8 (CH3); 39.9 (CH,); 25.1 (CH,)O LCMS m/z 351.0, 353.0 [M+H]™O
oooooo
O0D0DO0OON-[3-(000000000)I000]-3,4-00000000000000
oooooooooao
ON'-00D00-N'-0000000-1,3-00000000000000.78 mmol, 197 mg
0003,4-0000000000.78mmol, 150 g D0 D O00D00O0O0O0O0O0D0OO0OO
0000000000000 000000000000000000000O000OdDCMO MeO
H(NH3), 901 (wVv)O O OODODODODOODODOOO310 0 *H NMR (300 MHz, CDCLL), & :
8.44 (br s, 1H, NH); 7.82 (d, J = 2.0 Hz, 1H, H,); 7.47 (dd, J = 8.2 Hz, J = 2.
0 Hz, 1H, Hg); 7.38 (d, J = 8.3 Hz, 1H, Hg); 7.31-7.22 (m, 5H, H,,.); 3.60 (s, 2
H, CHy); 3.56 (q, J = 6.1 Hz, 2H, CH,); 2.68 (t, J = 6.1 Hz, 2H, CH,); 2.33 (s,
3H, CH3); 1.86 (p, J = 6.2 Hz, 2H, CH,)O *3C NMR (75 MHz, CDCl3) & : 164.9 (CO);
135.4 (Caro): 134.5 (Cop0): 132.9 (Curo)i 130.4 (2 Cup0): 129.5 (2 Cupo)i 129.3
(Caro): 128.6 (2 Copo): 127.8 (Capo)s 126.1 (Cupo); 62.8 (CH,); 56.7 (CH,); 41.
4 (CH3); 40.3 (CH,); 24.7 (CH,)O LCMS m/z 350.9, 352.9 [M+H]"O
0oooooo
O0D0DO0OON-[3-(U000000000)I000]-3,5-00000000000000
oooOooooooao
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ON'-00D00-N-0000000-1,3-00000000000000.78 mmol, 197 mg
0003,5-0000000000.78mmol, 150 g0 000 0000000000000
0000000000000 000000000000000000000O00OdDCMO MeO
H(NH3), 901 (vV)JOOOOOOOOOO0O0O340 0 *H NMR (300 MHz, CDClg), & :
8.42 (br s, 1H, NH); 7.55 (m, 2H, H,, Hg); 7.44 (m, 1H, H,); 7.28-7.20 (m, 5H,
Haro)s 3-57-3.51 (m, 4H, 2 CHy); 2.63 (t, J = 6.1 Hz, 2H, CH,); 2.32 (s, 3H, CHs
); 1.82 (p, J = 6.0 Hz, 2H, CH,)O *3C NMR (75 MHz, CDCl;) & : 164.6 (CO); 137.7
(Caro);s 137.5 (Caro)s 135.3 (Capo)s 130.9 (2 C,p0); 129.3 (2 C,.0); 128.5 (2 Cy,p
o); 127.6 (C,opo); 125.7 (2 Chpo)s 63.0 (CHy); 56.7 (CH,); 41.8 (CHg); 40.7 (CHL)
; 24.8 (CH,)O LCMS m/z 351.0, 353.0 [M+H]"O
0oooooo
O0D0OO0OON-[3-(U000000000)I000]-4-000-2-00000000000
00o00o00O00oO0ooooo
ON'-00D00-N'-0000000-1,3-00000000000000.42 mmol, 105 mg
0004-000-2-000000000000000.42mmol, 100 gD 00000000
0000000000000 000000000000000000000000000
0 O DCMO MeOH(NH3), 901 (V)OO OO OO OO OO0 OO O220 0 *H NMR (300 MHz,
MeOD), & : 7.60 (d, J = 8.2 Hz, 1H, Hg); 7.50 (m, 1H, H,,o); 7-44 (m, 1H, H,, o)
; 7.22-7.34 (m, 5H, Ha,0); 3.59 (s, 2H, CH,); 3.43 (t, J = 6.7 Hz, 2H, CH,); 2.5
6 (t, J = 7.1 Hz, 2H, CH,); 2.28 (s, 3H, CH3); 1.85 (p, J = 7.0 Hz, 2H, CH,)O 13
C NMR (75 MHz, CDCl3) & : 162.5 (CO); 132.9 (C,,0): 129.5 (Coro): 128.7 (Coro):
128.4 (2 Cor0); 128.1 (2 Chpo)s 125.1 (Chpo)s 119.8 (Caro)s 119.4 (Chpo)s 62.4 (
CHy); 55.3 (CH,); 41.4 (CHg); 29.7 (CHy); 25.4 (CH,)O LCMS m/z 379.0, 381.0 [M+H
170
0oooooo
O0D0DO0OON-[3-(0000000000)I000]-3-000000000000000
0oooooooo
ONl-DO0D0DO0O-N-0000000-1,3-00000000000000.59 mmol, 148 mg
0003-000000000000000.59 mmol, 100 g0 000000000000
000000000000 000000000000000000000000O00DCMO M
eOH(NHz), 901 (v/A\V)O O DD D000 0D0D0D0OO350 0 NMR (300 MHz, CDCIy),
6 : 8.10 (br s, 1H, NH); 7.35 (m, 1H, Hy); 7.28-7.14 (m, 7H, Hg, Hg, Haro)s 7-11
(m, 1H, H,); 3.78 (s, 3H, OCH3); 3.55 (m, 4H, 2CH,); 2.63 (t, J = 6.2 Hz, 2H, C
H,); 2.28 (s, 3H, NCH3); 1.83 (p, J = 6.4 Hz, 2H, CH,)O *3C NMR (75 MHz, CDCl,)
d 1 165.3 (CO); 159.7 (C,0): 137.6 (C,p0)s 136.2 (C,p0)s 129.4 (B Cupp): 128.4
(2 Caro); 127.4 (Cupo)s 118.8 (Capo)s 117.6 (Copo); 112.1 (Cupo); 63.0 (CHL); 56
.8 (CHy,); 55.3 (OCH3); 41.5 (NCH3); 40.2 (CH,); 25.2 (CH,)O LCMS m/z 313.0 [M+H]
0
oooooo
O0D0DO0OON-[3-(U000000000)I000]-4-000000000000000
0ooo0oooooo
ON'-00D0D0-N-0000000-1,3-00000000000000.98 mmol, 247 mg
0004-0000000000.98mmol, 150 g0 0000000000000 DO00O0
0000000000000 000000000000000000O0OD0DCMO MeOH(NH
3), 901 (wVWIOODOODODODODODODDODOOT7300% NMR (300 MHz, CDCl3), & - 7.9
7 (br s, 1H, NH); 7.67 (m, 2H, H,, Hg); 7.32-7.24 (m, 5H, H,,o); 6.84 (m, 2H, Hs
, Hs); 3.84 (s, 3H, OCH3); 3.60-3.52 (m, 4H, 2 CH,); 2.65 (t, J = 6.0 Hz, 2H, CH
5); 2.29 (s, 3H, CH3); 1.85 (p, J = 6.1 Hz, 2H, CH,)O *3C NMR (75 MHz, CDCl3) &
1 166.9 (CO); 162.0 (Cop0); 137.2 (Capo); 129.6 (2 C,po); 128.8 (2 Cupo); 128.5
(2 Caro); 127.7 (Cupo)is 125.0 (Capo); 113.6 (2 Cupo)s 62.9 (CHy); 56.7 (CHL); 55
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.4 (OCH3); 41.4 (CH3); 39.9 (CH,); 25.3 (CH,)O LCMS m/z 313.1 [M+H]*O
oooooo
O0D0DO0OON-[3-(0000000000)I000]-3-000000000000000
00o0O0D0DO0oO00oOoooao
ON'-00D00-N-0000000-1,3-0000000000000300.55 mmol, 138 mg
0003-000000000000000000.55mmol, 100 gD 000000000
0000000000000 0000000D00000D00000000000000O0
0 DCMO MeOH(NH3), 901 (WVv)O O O OO DD O O0O000O00O 1100 *H NMR (300 MHz, C
DCl3), & : 7.90 (br s, 1H, NH); 7.28-7.24 (m, 5H, H,,o); 7-22-7.19 (m, 2H, H,, H
5); 6.92 (d, J = 7.5 Hz, 1H, Hg); 6.82 (dd, J = 8.1 Hz, J = 2.2 Hz, 1H, H,); 3.6
2-3.51 (m, 4H, 2 CH,); 2.95 (S, 6H, 2 CH3); 2.64 (t, J = 6.0 Hz, 2H, CH,); 2.31
(s, 3H, CHg); 1.85 (p, J = 5.8 Hz, 2H, CH,)O *3C NMR (75 MHz, CDCl3) & : 162.4 (
C0); 138.5 (Chpo): 133.1 (2 C,p0); 129.0 (2 Cgpo): 128.2 (2 C,p0): 128.0 (2 Cupo
); 127.1 (Capo): 119.7 (Chpo): 119.4 (C,,0); 63.0 (CHy); 55.9 (CH,); 50.9 (CHL);
41.9 (3 CHz); 39.9 (CH,); 25.6 (CH,)O LCMS m/z 326.0 [M+H]*O
oooooo
O0D0DO0OON-[3-(00000000D0)IO0O0O0]-4-000000000000000
oooono
ON'-00D00-N-0000000-1,3-0000000000000300.60 mmol, 150 mg
0004-00000000000000.60mmol, 100 gD 0000000000000
0000000000000 00D0000000000000000000O000OdDeMO MeO
H(NHR), 901 (v/v)O O OO OOODO0ODO0O0ODOD700H NMR (300 MHz, CDCLZ), & :
8.61 (br s, 1H, NH); 7.71 (d, J = 8.2 Hz, 2H, H,, Hg); 7.61 (d, J = 8.3 Hz, 2H,
Hs, Hg); 7.30-7.20 (m, 5H, H,,0); 3-62 (g, J = 6.4 Hz, 2H, CH,); 3.55 (s, 2H, CH
5); 2.69 (t, J = 5.8 Hz, 2H, CH,); 2.27 (s, 3H, CH3); 1.84 (p, J = 6.0 Hz, 2H, C
H,)O 13C NMR (75 MHz, CDCl3) & : 165.3 (CO); 138.4 (C,,o); 136.8 (C..0); 132.2 (
2 Caro)s 129.6 (2 Cup0); 128.6 (2 Cyupo); 127.7 (2 Cyupo)s 118.2 (Cyupo)s 114.6 (Cq
ro)s: 63.3 (CHy); 57.6 (CHy); 41.5 (CH3); 40.9 (CH,); 25.1 (CH,)O LCMS m/z 308.0
[M+H]*O
oooooo
O0D0DO0OON-[3-(U000000000)IO0O0O0]-4-000000000000000
ooooooon
ON-00D00-N-0000000-1,3-0000000000000300.53 mmol, 133 mg
0004-00000000000000.53mmol, 100 mg0 00000000 O0DOOO
0000000000000 000000000000000000000O000dDCMO MeO
H(NHz), 901 (WVv)OOOODDODOOOODODOOOS5000H NMR (300 MHz, CDCLL), &
8.68 (br s, 1H, NH); 8.17 (d, J = 8.8 Hz, 2H, H,, Hg); 7.79 (d, J = 8.8 Hz, 2H,
Hs, Hg); 7.32-7.22 (m, 5H, Hg,o); 3-65-3.56 (m, 4H, 2CH,); 2.72 (t, J = 5.6 Hz,
2H, CH,); 2.32 (s, 3H, NCHg); 1.88 (p, J = 5.7 Hz, 2H, CH,)O *3C NMR (75 MHz, C
DCl3) & : 166.7 (CO); 149.3 (C,po); 140.1 (Cop0): 137.1 (Capo): 129.6 (2 Copo)s
128.6 (2 C,or0): 128.1 (2 Cop0): 127.8 (Capo)s 123.6 (2 C,po)s 63.5 (CHL); 57-6 (
CH,); 41.7 (CHg); 41.1 (CH,); 25.0 (CH,)O LCMS m/z 328.0 [M+H]*O
oooooo
O0D0DO0OON-[3-(000000000)IO0O0O0]-4-000000000000000
0o00oO0ooOoooon
ON'-00D00-N-0000000-1,3-00000000000000.47 mmol, 118 mg
0004-000000000000000000O0.47 mmol, 100 gD 00O 00000
0000000000000 000000000000000000000000000A0
00000 D DCMO MeOH(NH3), 50401 (w/Vv)O O OODODODOOODDOO 06000 MH NM
R (300 MHz, CDCl3), & : 7.76 (d, J = 9.1 Hz, 2H, H,, Hg); 7.47(d, J = 9.2 Hz, 2H
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, Hg, Hg); 7.36-7.22 (m, 5H, H,,o); 3-46 (s, 2H, CH,); 3.05 (t, J = 7.2 Hz, 2H,
CH,); 2.45 (t, J = 7.1 Hz, 2H, CH,); 2.18 (s, 3H, CHg); 1.67 (p, J = 7.0 Hz, 2H,
CHy)O *3C NMR (75 MHz, CDCl3) & : 138.8 (C,0); 138.7 (Chpo)i 137.9 (Chpo)i: 129
-3 (2 Capo)i 129.0 (2 Cupo)s 128.6 (2 Chpo)s 128.5 (2 Cupo)s 127.4 (Cup0); 62.8
(CH,); 56.8 (CH,); 44.0 (CHg); 41.9 (CH,); 24.7 (CH,)O LCMS m/z 353.0, 355.0 [M+
H] O
oooooo
0000040000000 O00)N-@-0000000)000000000000
0oooooo
04-000-N-4-0000000)00000000001.29 mmol, 300 mgd O O N-0O O
000000000 7.75mmol, 1 mMOO0OODOO0OO0D0O0O0DOOO0ODO0OOOOOODOOOO
0000000000000 D000000000000000000000000000
0 MeOH(NH3), 4.504.501 (w/Vv)OODOOODODODOODOODDO7000 *H NMR (300 MHz
, CDCl3), 9.63 (br s, 1H, NH); 7.45 (d, J = 9.1 Hz, 2H, H,, Hg); 7.34-7.27 (m, 5
H, Haro)s 7-21 (d, J = 9.0 Hz, 2H, Hs, Hg); 3.69 (s, 2H, CH,); 2.62 (t, J = 6.2
Hz, 2H, CH,); 2.51 (t, J = 7.0 Hz, 2H, CH,); 2.35 (s, 3H, CH3); 1.96 (p, J = 6.1
Hz, 2H, CH,)O *3C NMR (75 MHz, CDCl;) & : 171.4 (CO); 137.2 (C,o,0): 135.9 (Copo
); 129.7 (2 Cor0); 128.8 (2 Coro)s 1287 (2 Curo)s 128.5 (2 Curo)s 128.0 (Copo)s
120.8 (Caro); 62.2 (CHy); 56.5 (CHy); 41.4 (CHg); 36.2 (CHy); 22.2 (CHy)O LCMS
m/z 317.2, 319.2 [M+H]'O
oooooo
0O0O00ON-(4-0000000)3-(0000000000)000000000000
ooooooo
ON-(4-0000000)-3-000000000000000.21 mmol, 50 mgd O O N-0O
000000000 01.29mmol, 166py LO OO ODO0ODO0OODOO0DO0OODOOOODOOOO
0000000000000 D0000000D0000000D00DO00O00DOooDoOoan
O O O MeOH(NH3), 4.5:4.5:1 (v/v)O O OO OO OO0O670 0 *H NMR (300 MHz, CDCl3),
5 : 8.65 (br s, 1H, NH); 7.34-7.19 (m, 7H, H,, Hg, Haro): 7-09 (d, J = 9.3 Hz,
2H, Hs, Hg); 4.38 (d, J = 6.1 Hz, 2H, CH,); 3.57 (s, 2H, CHy); 2.79 (t, J = 6.2
Hz, 2H, CHy); 2.56 (t, J = 6.0 Hz, 2H, CH,); 2.25 (s, 3H, CH3)O *3C NMR (75 MHz,
CDCl3) & : 171.9 (CO); 137.2 (Coro); 133.1 (Coro): 129.3 (2 C,p0)s 129.2 (3 C,y
o); 128.8 (2 CLp0); 128.6 (2 Copo)s 127.9 (Capo); 62.0 (CHL); 53.0 (CHL); 42.6 (
CH,); 40.7 (CH3); 32.4 (CH,)O LCMS m/z 316.9, 318.9 [M+H]*D
oooooo
00O00ON-(4-0000000)3(0O000000000)000000000000
ooooooo
00004-0000000000000.55 mmol, 77 g0 OON-ODOOO-N-000O0O
000-1,3-0000000000.55mmol, 100 g D 0000000 D00O0O0DOODO
0000000000000 0000000000000000000O0DCMO MeOH(NH3)
, 901 (wv)ODOODDOODODO3500H NMR (300 MHz, CDCl3), & : 7.80 (br s, 1H,
NH); 7.48 (d, J = 8.4 Hz, 2H, H,, Hg); 7.33 (d, J = 8.5 Hz, 2H, Hs, Hg); 7.30-7
.26 (M, 3H, Hapo): 7-13 (M, 2H, Hgo,0); 4.00 (s, 2H, CH,); 3.53 (S, 2H, CH,); 2.9
4 (t, J = 6.5 Hz, 2H, CH,); 2.60 (t, J = 6.3 Hz, 2H, CH,); 2.27 (s, 3H, CH3); 2.
02 (p, J = 6.2 Hz, 2H, CH,)O *3C NMR (75 MHz, CDCl;) & : 136.5 (C,,.); 135.3 (C,
ro)s 131.2 (2 Cop0)s 130.3 (Copo)s 129.4 (2 Cupo); 129.3 (2 Cupo); 128.6 (2 Cupo
); 127.8 (C,op0); 62.2 (CHy); 55.4 (CH,); 50.9 (CH,); 47.3 (CHy); 41.5 (CHy); 22.
6 (CH,)O LCMS m/z 303.0, 305.0 [M+H]*O
oooooo
O0O0D0ON-(R-(0O0D0O0(@OO0)I0O0)O0)-3-000000000000000
0oooooooo

10

20

30

40

50



(41) JP 6704355 B2 2020.6.3

ON-(2-000000)000000 (0.91 mmol, 150 mg)0 003-0000000000
o0 (.92 mmol, 117y O ODDODODODOODODODODODOOOODODODODODODODOOO
00000000000 00000000000ODCM: MeOH(NHg), 9.1:1 (v/v)O O O
00000003500 NMR (300 MHz, CDClZ) & : 2.26 (s, 3H), 2.56 (t, 2H, J = 7
.1 Hz), 3.56 (q, 2H, J = 5.0 Hz, J = 7.5 Hz), 3.60 (s, 2H), 6.85 (s, 1H), 7.31 (
m, 5H), 7.35 (t, 1H, J = 7.5 Hz, J = 7.5 Hz), 7.74 (m, 1H), 7.56 (d, 1H, J = 1.
5 Hz), 7.93(m, 2H) O 3C NMR (75 MHz, CDClZ) & : 44.1, 57.6, 57.9, 64.9, 127.1,
127.8, 128.6, 128.2, 129.7, 130.0, 132.2, 134.4, 135.6, 138.6, 167.30 LCMS m/z 3
02.1; 303.1 [M+H]*O
oooooad
O0D0O0ON-((UO000(@OO0)IO0O0)IO0O0)2,4-00000000000000
goooooooonb
ON-(2-0000D00H)DODOO0OO0O0O0.92 mmol, 150 g0 0 D0 2,4-00 0000000
Oooooo.92mmol, 107y LODODODODODODODODODODOODOODODODOODOODO
00000000000 00000000000O000O0DCMI MeOH(NHg), 9.10 1 (v/v)
0000000003500 NMR (300 MHz, CDClg) & : 2.26 (s, 3H), 2.56 (t, 2H, J
= 7.1 Hz), 3.56 (q, 2H, J = 5.0 Hz, J = 7.5 Hz), 3.60 (s, 2H), 6.85 (s, 1H), 7.
31 (m, 5H), 7.35 (t, 1H, J = 7.5 Hz, J = 7.5 Hz), 7.74 (m, 1H), 7.56 (d, 1H, J
= 1.5 Hz), 7.93(m, 2H)O 23C NMR (75 MHz, CDCl3) & : 44.1, 57.6, 57.9, 64.9, 127
.1, 127.8, 128.6, 128.2, 129.7, 130.0, 132.2, 134.4, 135.6, 138.6, 167.30 LCMS
m/z 302.1; 303.1 [M+H]"O
goooo
000O0ON-((O000@O0)000)I00)-4-000000000000000
ooooooao
N--00 0000 IO0O0D0O0O00O0.92 mmol, 150 g0 0 04-00 00000000
00092 mmol, 150 gD OO O DO ODOOOODDODODODODODOOOODODOO
Ooo0oD0ODDODO0O0000000OO0OO0OO0O0D0ODDOOO0O0ODEMO MeOH(NHg), 9.10 1 (v/v)O O
0000003300 NMR (300 MHz, CDClg) & : 2.34 (s, 3H), 2.65 (t, 2H, J = 5
.7 Hz), 3.55 (q, 2H, J = 5.1 Hz, J = 6.3 Hz ), 3.59 (s, 2H), 6.96 (s, 1H), 7.35
(m, 5 H), 7.52 (d, 2H, J = 4.8 Hz), 8.29 (d, 2H, J = 9Hz)O 13C NMR (75 MHz, CDCI
3) © - 43.9, 57.5, 58.0, 64.7, 115.7, 118.0, 126.9, 128.0, 128.5, 131.7, 139.1,
167.90 LCMS m/z 294.1[M+H]*O
gooooo
D0O00ON-((0O0O00(@O0)IOD)IOD)4-0000000000000000
goooooodd
ON-(2-0000D00H)DODOO0O0O0O0.912 mmol, 150 g0 0 D04-000000000O00O
O000.92 mmol, 110 g0 0D O0D0DODOOOODODODODOOOODODODODORDO
OO0O0o0O0O00O0O0O0O0O000O000O0O000O0d0DCMO MeOH(NHg), 9.101 (vw/v)O O
000000005200 NMR (300 MHz, CDClg) & : 2.34 (s, 3H), 2.65 (t, 2H, J =
5.7 Hz), 3.55 (q, 2H, J = 5.1 Hz, J = 6.3 Hz ), 3.59 (s, 2H), 6.96 (s, 1H), 7.3
5 (m, 5 H), 7.52 (d, 2H, J = 4.8 Hz), 8.29 (d, 2H, J = 9Hz)O *3C NMR (75 MHz, CD
Clz) 6 - 43.9, 57.5, 58.0, 64.7, 115.7, 118.0, 126.9, 128.0, 128.5, 131.7, 139.1
, 167.90 LCMS m/z 294.1[M+H]* O
oooooad
0o0o0o0ON-(4-0D000o0oo)-3-(O0Do0oDo0nDooo)ooooooooooan
gooboon
ON-4-0000D000)-3-0000D000000000D0OOTOO0.41 mmol, 100 mgD O O N-
ooooooooooo4.2mmol, 53lp LOODODODODOODOODOODODODODODOODOO
co0oooOO0ooO0OO0OoOoOO0obOOO0O0O0OO0O0O0O0O0O00O0O00O0ODCME MeOH(NH3), 9.700
B (vw/v)JODDOOOODO00O3700%H NMR (300 MHz, CDClg), & : 9.00 (br s, 1H, N

OOoooood
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H); 8.15 (d, J = 8.7 Hz, 2H, Hy,o): 7-40 (d, J = 8.4 Hz, 2H, H,,o): 7-20 (m, 3H,
Haro): 7-10 (m, 2H, Ho,o); 4.50 (d, J = 6.0 Hz, 2H, CH,); 3.50 (S, 2H, CHy); 2.
70 (t, J = 6.2 Hz, 2H, CH,); 2.50 (t, J = 6.2 Hz, 2H, CH,); 2.25 (s, 3H, CH3x)O 1
3C NMR (75 MHz, CDCl3) & : 172.6 (CO); 146.5 (CLro): 146.2 (Coro): 137.3 (Caro):
129.1 (Capro): 128.5 (Copo); 128.1 (Copo): 127.6 (Coro)s 123.8 (Copo)s 62.2 (CH,
); 52.8 (CH,); 42.3 (CHg); 41.1 (CHy); 32.5 (CHy); 29.7 (CH,)O LCMS m/z 328.9 [M
+H] O
0oooooo
O00DO0ON-(4-0000000)-3-(0000000000)I00000000000
ooooooao
ON-(4-0000000)-3-000000000000000O0.44 mmol, 100 mgd O O N-
O00000000004.4mmol, 5790 LODODODOODOODOODOOODOODOOOO
0000000000000 00000000000000dODCMO MeOH(NHs), 9.700
B ((w/V)OODODODODOOOOOS8000MH NMR (300 MHz, CDClg), & : 8.90 (br s, 1H, N
H); 7.58 (d, J = 6.3 Hz, 2H, Ho,0); 7-32 (d, J = 8.1 Hz, 2H, Hg,o); 7-21 (m, 3H,
Haro): 7-07 (m, 2H, H,,o): 4.43 (d, J = 5.9 Hz, 2H, CH,); 3.48 (s, 2H, CH,): 2.
68 (t, J = 5.6 Hz, 2H, CH,); 2.47 (t, J = 5.5 Hz, 2H, CH,); 2.21 (s, 3H, CHx)O
3C NMR (75 MHz, CDCl3) & : 172.7 (CO); 144.4 (CLoro): 137.5 (Coro): 132.4 (Copo)s
129.0 (C4ro)i 128.5 (Cyp0): 128.1 (Cyuro): 127.5 (Chp0); 118.8 (Cyp0): 110.9 (Cy
ro)s 62.2 (CHy); 52.9 (CH,); 42.5 (CHgz); 41.1 (CH,); 32.6 (CH,)O LCMS m/z 308.0
[M+H] O
oooooo
O00DO0O0ON-(2,4-00000000)-3(0000000000)I0D0O0OO0O000OO0
0ooo0oooooo
ON-(4-0000000)-3-0000000000000000.37 mmol, 100 mgd O O N-
000000000003.7mmol, 483y LODO0O0DDOO0ODO0O0DO0ODOOODOODOOOO
O000000000000000000000000000O00OdDCMO MeOH(NHg), 9.70 0
B ((w/V)DODODODODO0O0O0O0O08000M NMR (300 MHz, CDClg), & : 8.90 (br s, 1H, N
H); 7.38 (d, J = 1.9 Hz, 1H, Ho,0); 7.28 (d, J = 8.3 Hz, 1H, Ho,0); 7-27-7.15 (m
, 4H, Hapo)s 7-10 (m, 2H, Ha,o); 4.45 (d, J = 5.8 Hz, 2H, CH,); 3.50 (s, 2H, CH,
); 2.70 (t, J = 6.1 Hz, 2H, CH,); 2.45 (t, J = 5.6 Hz, 2H, CH,); 2.18 (s, 3H, CH
2)0 13C NMR (75 MHz, CDCl3) & : 172.5 (CO); 137.5 (Coro); 134.8 (Chpo); 134.3 (C
aro)s 133.7(Caro); 131.1 (Caro)s 129.2 (Copo)s 129.0 (Capo)s 128.4 (Cupo); 127.5
(Caro); 127.3 (Chpo); 62.2 (CHy); 53.1 (CHy); 41.0 (CHg); 40.5 (CHy,); 32.6 (CH,
)0 LCMS m/z 350.97, 354.96, 352.93 [M+H]*DO
oooooo
O00O0ON-(B-0000000)-3-(000D0000000)I00D0O0D0DO0DOOD
ooooooao
ON-(4-0000000)-3-0000000000000000.43 mmol, 100 mgd O O N-
000000000004.3mmol, 5550 LOOODODOODOO0O0ODOO0ODOOODOOOOOOO
0000000000000 00000000000000O00OJ0OdDCMO MeOH(NHg), 9.70 0
B (w/V)DODODODODO0O0O0O0O0680 0 NMR (300 MHz, CDClg), & : 8.80 (br s, 1H, N
H); 7.30-7.00 (m, 9H, H.,o); 4-.40 (d, J = 5.6 Hz, 2H, CH,); 3.50 (s, 2H, CH,); 2
.70 (t, J = 6.0 Hz, 2H, CH,); 2.48 (t, J = 5.6 Hz, 2H, CH,); 2.20 (S, 3H, CH3)O
13C NMR (75 MHz, CDCl3) & : 172.5 (CO); 140.8 (C,o,ro); 137.5 (Capo): 134.4 (Caro)
3 129.9 (Caro); 129.0 (Curo)s 128.5 (Caro)s 127.8 (Cupo); 127.5 (Cupo)s 127.4 (C
aro)s 125.9 (C,,0); 62.2 (CHy); 53.1 (CH,); 42.5 (CHgz); 40.1 (CHy); 32.6 (CHy)O
LCMS m/z 317.1, 319.1 [M+H]*DO
oooooo
0000000000000 000000000000000000000000000
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Jod0o0o00oUoo0oooUooUooDooOooooodg

oooooao

ooooao

0000000000 00000 OoOoDOooOonOoao

Ooc O0O0OO0O0OODOOdGanapathy O O Ganapathy, M.E.; Prasad, P.D.; Huang, W.; Seth

, P.; Leibach, F.H.; Ganapathy, V. Molecular and ligand-binding characterization
of the sigma-receptor in the Jurkat human T lymphocyte cell line. J. Pharmacol.
Exp. Ther. 1999, 289, 251-2600 0 0 OO OOO0ODODODODo ;0000000 DQO JurkatO
0000000000000 10020m00000000[°P 0]@)-000000015
nMOC OO0 oo odoooooooooboboboboboooooooooad
goobo0OpH=7.400000000000000000000000c 0000000
JurkatD0 D 00 O0OoQoOOO0OD0OOO0O010020mg 000D DOO0OO000cyO0O00OODO
0D0O0D0@)-00000001wMOOO0DO0ODO[PO0]-00002nM0000000
goboobbodobboobbooobuouoboDbuouobbuoUobU0dpH =174
gogoooooooboobobbtb b oo oooooao
O Wathman GF/BO 0 000 QOO0O0OD0D0ODODODO0DODOOODODODOODDODOOOOOO
O00x 0000000000000 ooooooooao
gooooooooobbobbob oo oooooooao
lopMODOOODODDODDODODODODODODODODODODOODODDODODODODODOOODOOOOD
OO0O0DDDOO0OO0O0O0y 0000 ChengD O Prusoff (Cheng, Y.; Prusoff, W.H. Relation
ship between the inhibition constant (K;) and the concentration of inhibitor whi
ch causes 50 per cent inhibition (IC5y) of an enzymatic reaction. Biochem Pharma
col. 1973, 22 (23), 3099-108)0 0 OO0 O0OOOCOO, 00000000
oooo

Oo0oooQgooao
OooOoo0oood
OO0oo0oooogdg
OOoo0oooao

O 0Ooo0oooao

ICx,

Kiz

L
1 *‘75;

uboodobuyp0obuobobd

gooboooooboooonn

gboboooooboobobobooonn

ugboogood

0000c, 0000000000000 0O0C0O0D0O0OY00(@)-0000000L =
15nM, Ky =16 nM0 00000000 , 000000000 00-0000L =25nM
, Kg=80.84anvO0O0O0OoooOoOnO

oooooo

uoo-0toy000000-O00cy00O0OCO0OO0O0DOOOODODOOOODOOO

gooooodooobooooooooooby0o0oo0oboo00oooobooooobood

u

oooooao
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Ooo0ogao
£2
o]
R2
N*\}RN/

| o

/ = R
tL&h X -NRR; P | Vw2 | o
No.# K; (nM) K; {(nM) H
3.1.2 4-n-Pr i 37 160 43
313 4-n-Bu g 7.3 49 7
314 4-+-Bu - 1.6 nd
3.1.5 4-CF3 - 1.4 98 70
3.1.6 4-F — 20 470 24
31.7 2-Cl - 47 > 1200 > 26
3.1.8 3-Ci 10 340 34
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(45) JP 6704355 B2
Ooooao
3.1.9 4-Cl _,{_O 3.6 850 236
3.1.10 4-C _,(_@ 32 190 60
3.1.11 4-C _NLO 1.7 20 12
3.1.12 4-C W, 4.3 200 47
s
3.1.15 4-Cl -O@ 19 nd
3.1.20 2-Br _(_O 42 >1200 | >29
3.1.21 3-Br _NLO 3.9 350 90
3.1.22 4-Br _,(_O 2.1 160 76
3.1.23 2,3-Cl _NLO 10 310 31
3.1.24 2,4-Cl _,(-_O 13 310* 238
3.1.25 3,4-Cl _,{_@ 1.1 59 54
3.1.26 3,5-Cl - 23 48 2
‘ O

10

20

30

40



2020.6.3
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Ooooao
3.1.27 2-F4-Br | 3 —N(_O 2.9 Nd
3.1.28 3-0CHs | 3 —N(_O 40 >1200 | >30
3.1.29 4-OCH: | 3 ~~(_O 37 >1000 | >27
3430 | 3-N(CH3)2| 3 —N(_O 1.9
3.1.31 4-CN 3 —(_O 24 >1200 | > 50
3.1.32 4NO: | 3 -(_O 4.3 360 84
3.1.34 3,4-Cl 2 —'{_O 6.5 110 17
3.1.36 4-CN 2 —N(_O 1,2 170 142
3.1.37 4-NO; | 2 —N(_O 36 1400 389
*: L EMTThoDERHELL TEEEL -,
E L& 3.1.6, 31.21, 3.1.22, B(X3.1.27413, BEFITHS,
oooooad
Ooooao
#=3:
/
K
o
cl
tam L m V<1 V=2 02/ 01
No.¥ K; (nM) K, (nM) H
3.2a SO,NH 3 5.8 200 35
3.3a NHCO 3 6.5 170 26
3.4a CHNHCO 2 1.7 410 241
3.5 CH,NH 3 2.9 nd -

*EAMITTNLDIERRIEEL TEHEL .
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gbooooao
gooao

K4

8
(o}

(T ”J\AT "

X

&M X D2k 4 VT2 g2/ 01

No K; (nM) K; (nM) i3

3.4b 4-NO, 2.3 6500 2826

3.4c 4-CN 5.6 1800 321

3.4d 2,4-Cl 2.3 120 52

20
3.4e 3-Cl 0.63 200 317
* LA EFALDERIE L L TEIMEL =,

0ooooOoo
0000000000000 0000000O00000000000000000000
0000000000000 000O0O0O0O0OO0O0O0O0O0O0O0O0O0000000000a0
0000000000000 000O00O0O0O0O0O000000000000000000
0000000000000 0000O0O0O0O0O0O0OO
Oo0o0O0O0O 30
0000000000000 0000000000000000-0000000000
0Do00o0000000O0Q
0000000000000 000000O0O0O0O000000000000000000
0000000000000 000O0O0O0O0O0O0O0O0OO0O-0000000000O0O00
O0000000000000000000O0O0O0O0O0O0O0O0O0OOOOOOO
000000
O000000000000O0O0O0O0OO0
Ooooooo
OooO00O0O0O0O0OoO
0000000000000 000000000000000000AMYLGEND D O OO 40
oooO0oO0oO0O0oO0OoOoO
0000000000000 0O0O0O0O0O0O0O0O0OOOO
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oood

nETIN—T n

1. BERs &1 +ER %2 12

2. SYVIEY+HEFI2 12

3. YU ILE(0.15 mg/kg ip)+HEEY3.1.10 (0.5 mg/kg) 12

4. SV LE(0.15 mg/kg ip.) + L& 113.1.10 (0.5 rﬁg/kg) + 12

NE-100 (3 mg/kg)

5. YV ILEY (0.15 me/ke ip.) + NE-100 (3 mg/ke) 12
' IHROEE 60

oooooao

oo oboboobo0oob oo b oo b oo bobooooOood
goooooooooooooonbao
oooo0o0ooOO0oO0U0U0UO0U0-00000D000D0U0DO0D0OUOO0DO0O0OO0OO0ODDODOOO0OOOO
gododooooooooooooooobao

oo oboob oo oo b oo bbb ooboooog
ooooDo.smgskgd DD 0D ODO0OO0OOOODOOOOOOd
godoodoooooooooooboobooo0D-D0b00o0oo0Uoo0ooO0UoooooooOoao
o000 oo b0 oo b oo b oo oo oOoooOood
gooooooooboobooooouoooooooonodg
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