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0O000sS1000000100000000000O0oooooQ
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AFE—L1

O.__H

SO5Na* ki o HeSO,

& 132-138°C, 6 h

o]
CFBSA HJ

PAM-CI
DIEA, DCM
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0000CFBSAD 4.0g01eq0 08-000000000000HIO6.2g02eq0 000
00000132-1380000000000003000000000000000000
000000000000 0060%032mLO0O000O00000O0000C0O00OHPL
Cc00000000D0O0D00O00DD0O00O00O007-160000000000000000
O000ONaOHOOOO110mLOOOOOOpHO8.50110 00000000000
000000000100 000000000000450500000000000160
000000000000 0013omLO0OOO0OCOO0O0OODCMOOOOOOOOOOO
D0O0DCMOOODOODOOODOOOD106g0650000000000000000000
000000000000 LCMS: m/z 561.5; [M+H] 1H NMR (DMSO-dg, 400 MH
z): & 7.94 (d, 1H, J = 2.4 Hz), 7.60 (dd, 1H, J = 8.0, 2.4 Hz), 7.10 (d, 1H, J =
8.0Hz), 6.59 (s, 2H), 3.58 (m, 8H), 2.98 (m, 4H), 2.52 (m, 4H), 1.99 (m, 4H),
1.83 (m, 4H)
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0O0DCMO250mLOOO00O001IN HCIO2x 185mLO 000000 1x 200mLO 00
O00ONa2S0400000000000000000000000000000000¢C
0000O00000203.74g04000000000

0LCMS: m/z 648.5 [M+H]; 1H NMR (DMSO-dg, 400 MHz): & 8.19 (d, 1H, J =
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2.0 Hz), 7.60 (dd, 1H, J = 8.0, 2.0 Hz), 6.95 (1H, d, J = 8 Hz), 6.28 (s, 2H), 4.
4 (t, 1H, J = 5.6 Hz), 3.30 (m, 3H), 3.15 (m, 12H), 2.90 (t, 2H, J = 6.8 Hz), 2.
82 (m, 4H), 2.51 (m, 4H), 1.96 (m, 4H), 1.81 (m, 4H)
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000000000000 00000DCMO88mMLO OO0 O 0ONaHCO302x 45mLO
0000O00045mLlO0000O00O000O0Na»S0400000000000000000
000000000000 0000O000000000000000000000001.75
g0 480000 O

OLCMS: m/z 848.2 [M+H]; 31P NMR (CD3CN, 160 MHz): & 148.25; 1H NMR (
DMSO-d DMSO-dg, 400 MHz): & 8.18 (d, 1H, J = 2 Hz), 7.59 (dd, 1H, J = 8.4,
2.0 Hz), 6.96 (d, 1H, J = 8 Hz), 6.27 (s, 2H), 3.66 (m, 2H), 3.27 (t, 2H, J = 5.2
Hz), 3.20 (t, 1H, J = 6.8 Hz), 3.10-3.20 (m, 8H), 2.90 (t, 2H, 6.8 Hz), 2.82 (t,
4H, J = 6.4Hz), 2.70 (t, 2H, J = 7.0 Hz)), 2.40-2.51 (m, 4H), 1.95 (m, 4H), 1.7

8 (m, 4H), 1.13 (d, 6H, J = 8 Hz), 1.05 (d, 6H, J = 8 Hz)
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0000000000 02-000000000000010.95¢g059.5mmol00000
000000001100 000001800000000000000000000003
M NaOAcO 300mLO OO COODO200mLO00CO000O00O0C0C000O00O0000O0
DObcMOOODOS500mLO0O0O0ODOO0OO0OOOOOOOOOOOOOOOOOO0
000000000000 0O00O0DCMOOOOOOOODOOOOOOODOOOOONaz
so,00000000000000DCMOOODNCOONONDOODDOOOODO20010000
/0000000O0ACNOODOOOOOOODOODO3"x7'0000000000000000
000000000000 000O00000O0O0O0000000O00O00OoTLCOO0O0O
ORfOO1000/ACNDO0.4000000000000000000O000308.34g04
oo0oOoOO0O

1H NMR (DMSO-dg, 400 MHz): & 7.80 (d, 1H, J = 6.8 Hz), 7.60 (t, 1H, J = 7.6
Hz), 7.51 (t, 1H, J =

7.4 Hz), 7.09 (d, 1 H, J = 7.4 Hz) 6.58 (s, 2H), 3.49 (m, 8H), 2.98 (m, 4H), 2.
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62 (m, 4H), 2.02 (m, 4H), 1.83 (m, 4H); LCMS: m/z 527.5 [M+H].
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Oo0odgdge.20mLO62.2mmol0000000D0ODDOOOODOOOOO2.500
0000000000000 00ooDo0D0DoooOoDo0DoooDoDoooDooDoOooao
O0O0OO0OONaHCO3OUOOOOOODODDDDDOODODOOONazSO4000000
0000000000 O3"'x6e"001000000000O00OTEADDODDOOOS300ELO
Ac/000000600EtOAC/DD0DDOIODDOUDODDODDOOODDOA4.56g060000
ooo40000

1H NMR (DMSO-dg, 400 MHz): & 7.94 (dd, 1H, J = 3.6, 2.8 Hz), 7.58 (dd, 2H,
J=5.6, 3.2 Hz), 6.93 (dd, 1H, J = 6.4, 3.2 Hz), 6.27 (s, 2H), 4.4 (t, 1 H,J =5
.6 Hz), 3.31 (m, 2 H), 3.07-3.20 (m, 12H), 2.89 (t, 2H J = 7.2 Hz), 2.83 (t, 4H,
J=6.4Hz)), 2.45 (m, 4H), 1.95 (m, 4H), 1.79 (m, 4H). LCMS: m/z 614.5 [M+H].
oooooo
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.60mLO25.8mmol0 000 0p-0000000O0O0O0OODODODODODO777mg0 3.85mmo
ID00000000Q0o0ODO0D0ooooOO0oi1800O0DODO0DOO0OO-DMT-O00ODOOOOOO
02.09g05.13mmol0 0000000000 OCDOOO0240 0000000000 O0ONaH
Coz30 0000000 DODDODODONazSO40000O0COD0ODO0ODODODOI1I00TEADODO
OO0400EtOCAc /00 D0DODODO700EtOACc /000 00O0DDDODDOOOODOOOOO
O00D0O0oo0o0oDO0o1.78gd6e60 0000050000

1H NMR (DMSO-dg, 400 MHz): 8 7.85 (m, 1H), 7.42 (m, 4H), 7.29 (m, 7H), 6.
99 (m, 1H), 6.82 (d, 4H, J = 8.8 Hz), 6.44 (s, 2H), 4.10 (m, 1H), 4.05 (m, 1H),
3.79 (s, 6H), 3.76 (m, 1H), 3.66 (m, 1H), 3.57-3.21 (m, 10H), 3.18-3.02 (m, 1
1H), 2.89 (t, 4H, J = 6.5 Hz), 2.54 (m, 4H), 2.04 (m, 4H), 1.87 (m, 4H). LCMS:
m/z 1047.7 [M+H].
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tOAc/0 00000400 EtOACc/O0D0D0DO0O0O0OOOOO.213g0600 00 0OOOS200 0
O

1H NMR (CD3CN, 400 MHz): 8 7.82 (d, 1H, J = 7.6 Hz), 7.42 (m, 4H), 7.24 (m,
7H), 6.82 (m, 5H), 6.36 (s, 2H), 3.93 (m, 1H), 3.87 (m, 1H), 3.72 (s, 6H), 3.65
(m, 4H), 3.45 (m, 1H), 3.40 (m, 1H), 3.34 (m, 1H), 3.27 (m, 1H), 3.19 (m, 1H),
3.13 (m, 1H), 3.06 (m, 10H), 2.92 (m, 1H), 2.82 (m, 4H), 2.60 (m, 1H), 2.48 (
m, 2H), 2.41 (m, 2H), 1.96 (m, 4H), 1.77 (m, 4H), 1.19 (m, 12H). 31p NMR (C
D3CN, 160 MHz): 8 147.5
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000000000000 O00DCMO100mLOOOOOOOCOOOOOCOOO0OOOO
O000OODIEAD18.5mLO106mmol0 000000000 0-6-000000000
“HCIO 4.83g026.6mmol0 0 0000000000000 0002000000000
03x00000000000000000NaS04000000000000100TEAD
O0400EtOAc /00 0ODDCOO0OODDOOOODDOOODOOOOONOOOOOOOOOO
000000000000 00O00D000O0000000000TEADOODOOOOOO
OTLCOOOOODDOOOODDOONOODDOOONOOOOONOOND1.309g037000000
60 0000000000000

1H NMR (CDCl3, 400 MHz): & 7.87 (d, 1H, J = 6.8 Hz), 7.46 (m, 2H), 7.00 (m,
1H), 6.44 (s, 2H), 3.66 (s, 3H), 3.16 (m, 8H), 2.91 (m, 6H), 2.58 (m, 4H), 2.14
(m, 2H), 2.07 (m, 4H), 1.89 (m, 4H), 1.39 (m, 4H), 1.15 (m, 2H). LCMS: m/z 6
54.3 [M+H]
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oooov
0000601.309g01.99mmol000000000060mMLOOO0O015mLOO0004.5
mLOOHCIOOODODODODOODDO80001800000000DCMOODOCOODOONaHCO3
000000000 O00O00000O000Na»S0400000001.21g00000700
000000000000 00O00O00000O00O00O

O0LCMS: m/z 640.3 [M+H]
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DMFOODODOODON-ODOODODOODODOODODOODOA435mgd 3. 78mmold000ON-000
00o0oooooooO-N'-00D0D0D000O0O0O00OEDCODO725mgO 3. 78mmol0 000
0o0oo0o0oDO0o0oDOo0o0oDo0o0oDOooODbDMFODOODDODODDODODODDODODODCMOOODOO
ODOOINHCIODOOOOOODODODDODDODDODODOOOOONa2SO40000000DCMO
O50HOAcO DO 10MeOHOOBOMeOHO D OODDODODDODDODODODODODODDODODOO
0odo880Omge6e30 0000 OsS3ODOOnO

1H NMR (DMSO-dg, 400 MHz): & 7.92 (m, 1H), 7.58 (m, 2H), 6.95 (m, 1H), 6.
24 (s, 2H), 3.11 (m, 8H), 2.84 (m, 6H), 2.82 (s, 4H), 2.46 (m, 4H), 1.94 (m, 6
H), 1.79 (m, 4H), 1.21 (m, 4H), 1.12 (m, 2H). LCMS: m/z 737.3 [M+H]
ooooood

00040000000 0000s8s4000
0o0odooooooooDooooo0O0oO0OoOoOos400000SsS30 D0 oDOooooooOooOoan
0o0o0ooooooo40000000000O0D0OO0OODDODDODDODOOOO

ooood
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O
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0000104.09g00.0071000000000000000O0DCMO60OmMLOOO0O0
0000000000 O006.5mLO0.0710000000000000000023000
0000000000000 00O000000000000000000S5mbar0200
000000000000 O0ODCMO75mLO0O0O0O0OO0OO0OOOOCOOOOOOOOO
0DO0/0000O00O0NN-0000000000O00O0018.5 mLO0.1070000005
000000000000 O000006-0000000000000000006.59g00.
03600 00010000000000000100000000000000000016
000000000000 000O0000O0DCMO125mLOO0O000 01N HCIO2x 90
mLOOOOOODOO1x 120mLO000O00O00O00O0O00O00O0O0O0O00O000000
0000000000000 0D0O00O000O0/0000/TEAD3001006000000
000024900490 000000000000000

0LCMS: m/z 688.5 [M+H] 1H NMR (CDCI3, 400 MHz): & 7.83 (d, 1H, J = 1.6
Hz), 7.4 (dd, 1H, J = 8.4, 2.0 Hz), 6.95 (d, 1H, J = 8.4 Hz), 6.42 (s, 2H), 3.65
(s, 3H), 3.16 (m, 8H), 2.89 (m, 6H), 2.58 (m, 4H), 2.14 (t, 2H, J = 8 Hz), 2.06
(m, 4H), 1.91 (m, 4H), 1.40 (m, 4H), 1.15 (m, 2H)
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00800.60g00.000870 0000000000000 000030mLOOO0O0O
DIDODCOODOODODDO7mMLOOOOODCOOODOONOOCOOODOOOOOO3mLOOOO
00/0000000000000000000002030000000015000
000000000000 O0O0O0O00O00O0O0O0OO0D0O00O0O0O0O0ODOO0OooOaO
000000000000 O0DIDO75mLO0O0OOOOOOOOOOOODOOO
000000000000 O0DIODO15mLOO00O0004005000 002 mbarCO
200000000000000000.549g0930000000090000000
000000000000

0oo

000O00000900.29g00.000296000010mLO0 00000000000
DO00O0C0O0OODMFO3.0mLOOOODOOOOOOODOOOODOOON-0000O
00O0O0O0D00.049g00.000340001.15eqv0 0 0EDCO 0.075g0 0.000390 O
3eqv0 000000000 O00O00210000000000000DCMO40mLO
000000O020mLO0O0O0O00ONa»S040000000000000000O00050
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OLCMS: m/z 771.6 [M+H] 1H NMR (DMSO-dg, 400 MHz): & 8.17 (d, 1H, J =
2.0 Hz), 7.60 (dd, 1H, J = 8.4, 2.0 Hz), 6.98 (d, 1H, J = 8.4 Hz), 6.24 (s, 2H),
3.13 (m, 8H), 2.82 (m, 6H), 2.74 (m, 2H), 2.55 (m, 4H), 2.41 (t, 2H, J = 7.8 H
z), 1.94 (m, 4H), 1.79 (m, 4H), 1.10-1.35 (m, 8 H)
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0o0oooooooo30o0mLOOOOOdOi100mLO10MNaOHODDODOOOODOOOO
0ooooo2s0000000000NaOHODDODODODODOODDODOODDODOODODOOO
OO0pHOO8.50000000010M NaOHO OO DODODODDOOOOOOOOOooooOoaOQ
0000000000000 o0oKoOHOODODOODODOODDOoOoODoDOooDoDOoso0000000O00
0l10.6g0000000O0O0O0O0O03.57g00d00MeOH/DCMOO O ODO4000 100
MeOHOODOODODOODDOODDOODO2" x 7" 00000000 OODODOOOODOOOO
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00

OLCMS: m/z 423.4 [M+H]
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0odl25mLO0O0O0DCMOO0OCOOOOOOUUUUOODDDODDODOODOOOUOOOOS3.10mLO
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0000000000000 1000000000000000000000D00O0ONaz
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OEtOAc/0 0000000 DDODODODODODDODOOND438mg0490 00000110000
1H NMR (DMSO-dg, 400 MHz): & 8.00 (m, 1H), 7.61 (m, 2H), 6.96 (m, 1H), 6
.71 (s, 1H), 6.69 (s, 1H), 6.53 (m, 2H), 6.43 (d, J = 2.5 Hz, 2H), 4.44 (t,J =5
.6 Hz, 1H), 3.31 (m, 2H), 3.14 (m, 4H), 2.93 (s, 12H), 2.91 (m, 2H). LCMS: m
/2 510.4 [M+H]
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1H NMR (CD3CN, 400 MHz): 8 7.89 (m, 1H), 7.57 (m, 2H), 6.97 (m, 1H), 6.80
(s, 1H), 6.78 (s, 1H), 6.52 (m, 2H), 6.44 (m, 2H), 3.73 (m,2H), 3.56 (m, 4H),
3.26 (m, 4H), 2.97 (s, 12H), 2.61 (m, 2H), 1.97 (m, 2H), 1.19 (d, J = 6.8 Hz,
6H), 1.12 (d, J = 6.8 Hz, 6H) 31pP NMR (CD3CN, 160 MHz): & 148.1
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1H NMR (DMSO-dg, 400 MHz): & 0 8.03 (d, J = 7.5 Hz, 1H), 7.64 (t, J = 7.4 H
z, 1H), 7.56 (t, J = 7.4 Hz, 1H), 7.15 (m, 1H), 6.82 (s, 2H), 6.64 (s, 2H), 5.01
(s, 2H), 3.76 (m, 8H), 3.48 (m, 2H), 1.11 (m, 18H). LCMS: m/z 591.5 [M+H]
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1H NMR (DMSO-dg, 400 MHz): & 8.03 (d, J = 7.8 Hz, 1H), 7.66 (t, J = 7.4 Hz,
1H), 7.56 (t,J = 7.4 Hz, 1H), 7.18 (m, 1H), 6.94 (s, 2H), 6.69 (s, 2H), 4.31 (
m, 4H), 3.96 (m, 2H), 3.78 (m, 2H), 3.71 (m,2H), 1.99 (s, 3H), 1.97 (s, 3H), 1
.18 (m, 12H), 0.98 (s, 6H). LCMS: m/z 675.5 [M+H]
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1H NMR (DMSO-dg, 400 MHz): & 8.01 (m, 1H), 7.61 (m, 2H), 7.02 (m, 1H), 6.
43 (m, 2H), 6.33 (m, 2H), 4.18 (m, 4H), 3.47 (m, 2H), 3.29 (m, 4H), 2.27 (s, 3
H), 1.98 (m, 6H), 1.09 (m, 9H), 0.97 (s, 3H), 0.84 (s, 3H), 0.71 (s, 3H). LCMS
:m/z 688.5 [M+H]
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1H NMR (DMSO-dg, 400 MHz): & 7.99 (m, 1H), 7.60 (m, 2H), 7.01 (m, 1H), 6.
41 (s, 2H), 6.24 (m, 2H), 4.71 (t, J = 4.8 Hz, 2H), 3.54 (m, 4H), 3.28 (m, 4H),

3.16 (m, 2H), 2.27 (s, 3H), 1.08 (m, 9H), 0.97 (s, 3H), 0.85 (s, 3H), 0.71 (3H).

LCMS: m/z 604.5 [M+H]

oooooo

ooooalvy

0000160329 mgdO0.545mmol0 00 12mLO 0000 D0DODO2X00000000
0000000000000 0O0l12ml00000O0O0OOOODOODMTC10258mg0d 0.
76lmmol0 00 00000DO0ODOOO1I8000000DO0O0O0OODOOOZ2ZmMLOOO0O
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1H NMR (DMSO-dg, 400 MHz): 3 8.01 (m, 1H), 7.62 (m, 2H), 7.52 (m, 1H), 7.
35 (m, 2H), 7.22 (m, 7H), 7.05 (m, 1H), 6.81 (m, 4H), 6.43 (m, 1H), 6.36 (m,
1H), 6.29 (m, 1H), 4.72 (m, 1H), 3.68 (m, 6H), 3.57 (m, 3H), 3.25 (m, 7H), 2.
25 (m, 3H), 1.09 (m, 9H), 0.97 (m, 3H), 0.86 (m, 3H), 0.73 (m, 3H). LCMS: m
/z 906.8 [M-H]

oooooo

OO00O0Sse6

ooooooo20mLO0OODCMODOOOO170227mg00.251mmol0 0000 0ODIE
A00.218mLO 1.25mmol0 000 0PAM-CIOO0.075mLO0.3656mmoel0 000000
0000002000000 00NaHCO30 00000000 ODOODDDODODODOONazS
0,000000000000D0100TEACDOOO?200EtOACc/0ODDOOO300ELOA

10

20

30

40

50



(53) JP 7399882 B2 2023.12.18
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1H NMR (CD3CN, 400 MHz): & 7.91 (m, 1H), 7.57 (m, 2H), 7.41 (m, 2H), 7.28
(m, 7H), 7.03 (m, 1H), 6.81 (m, 4H), 6.56 (m, 2H), 6.32 (m, 2H), 3.79 (m, 2H
), 3.72 (m, 6H), 3.58 (m, 4H), 3.41 (m, 2H), 3.33 (m, 2H), 3.22 (m, 2H), 2.53
(m, 2H), 2.32 (m, 3H), 1.11 (m, 21H), 1.03 (m, 3H), 0.93 (m, 3H), 0.80 (m, 3
H). 31p NMR (CD3CN, 160 MHz): 8 147.3
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000000000000 001900000000000000000007.5¢g0910
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0LCMS: m/z 1082.0 [M+H]. 1HNMR (DMSO-dg, 400 MHz): & 8.18 (d, 1H, J =
2 Hz), 7.22 (dd, 1H, J = 8.4, 1.6 Hz), 7.16-7.36 (m, 10H), 6.95 (m, 1H), 6.86
(d, 2H, J = 8.8 Hz), 6.81 (d, 2H, J = 8.8 Hz), 6.28 (s, 2H), 4.60 (m, 1H), 3.90
(m, 1H), 3.80 (m, 1H), 3.70 (m, 6H), 3.40 (m, 3H), 3.30 (m, 3H), 3.16 (m, 2H),
3.07 (m, 12H), 2.90 (m, 1H), 2.80 (m, 1H), 2.78 (m, 4H), 2.44 (m, 4H), 1.92 (
m, 4H), 1.75 (m, 4H)
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0LCMS: m/z 1281.2 [M+H]. 31p NMR (DMSO-dg, 160 MHz): 8 147.57. 1H NM
R (DMSO-dg, 400 MHz): & 7.90 (s, 1H), 7.48 (dd, 1H,

J=8.4,2.0 Hz), 7.40 (m, 2H), 7.20-7.30 (m, 7H), 6.82 (m, 5H), 6.35 (s, 2H),
3.93 (m, 1H), 3.87 (m, 1H), 3.76 (m, 8 H), 3.62 (m, 4H), 3.46 (m, 2H), 3.41 (
m, 1H), 3.33 (m, 1H), 3.25 (m, 1H)3.19 (m, 1H), 3.13 (m, 11H), 2.98 (m, 1H),
2.84-2.91 (m, 5H), 2.64 (m, 2H), 2.40-2.56 (m, 6H), 1.95 (m, 4H), 1.78 (m, 4
H), 1.10-1.23 (m, 12H)
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OLCMS: m/z 569.4 [M+H"*]. Calc-d: 569.25. 1H NMR (DMSO-dg, 400 MHz): &
7.92 (dd, 1H, J = 6.0, 2.8 Hz), 7.54 - 7.56 (m, 2H), 6.90 (dd, 1H, J = 6.4, 2.8
Hz), 6.30 (s, 2H), 3.3 (br., 2H), 3.07 - 3.14 (m, 8H),

2.75 - 2.88 (m, 6H), 2.35 - 2.49 (m, 6H), 1.95 (m, 4H), 1.79 (m, 4H)
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OLCMS: m/z 649.5 [M+H*]. Calc-d: 649.28. 1H NMR (DMSO-dg, 400 MHz): &
7.93 - 7.96 (m, 1H), 7.65 (t, 1H, J = 5.6 Hz), 7.54 - 7.58 (m, 2H), 6.87 - 6.90
(m, 1H), 6.32 (s, 2H), 3.05-3.16 (m, 8H), 2.97 - 3.04 (m, 2H), 2.79 - 2.88 (m,
6H), 2.72 (t, 1H, J = 2.4 Hz), 2.39 - 2.58 (m, 4H, overlaps with DMSO-d5), 2.
20 - 2.27 (m, 2H), 2.10 (t, 2H, 7.6 Hz), 1.95 (m, 4H), 1.79 (m, 4H)
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OLCMS: m/z 1177.9 [M+H*]. Calc-d: 1177.47 1H NMR (DMSO-dg, 400 MHz):
6 7.93 -7.96 (m, 1H), 7.83 (s, 1H), 7.54 - 7.58 (m, 2H), 7.49 (t, 1H, J = 6.0
Hz), 7.37 - 7.41 (m, 2H), 7.25 - 7.31 (m, 6H), 7.18 - 7.22 (m, 1H), 6.83 - 6.90
(m, 5H), 6.32 (s, 2H), 6.11 (t, 1H, J = 6.8 Hz), 5.33 (s, 1H), 4.27 (m, 1H), 3.9
1 (m, 1H), 3.71 (s, 6H), 3.21 - 3.26 (m, 2H), 3.05-3.14 (m, 8H), 2.97 - 3.04 (
m, 2H), 2.77 - 2.88 (m, 6H), 2.38 - 2.59 (m, 4H, overlaps with DMSO-d5), 2.1
4 -2.28 (m, 4H), 1.98 - 2.03 (m, 2H), 1.93 (m, 4H), 1.77 (m, 4H)
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OLCMS: m/z 1378.3 [M+H].31P NMR (CD3CN, 160 MHz): two singlets (diaster
eomers) & 147.97 ppm and 148.04 ppm. 1H NMR (CD3CN, 400 MHz): & 9.2 (
br, 1H), 7.94 and 7.97 (s, 1H), 7.85 - 7.89 (m, 1H), 7.53 - 7.59 (m, 2H), 7.42
-7.47 (m, 2H), 7.30 - 7.37 (m, 4H), 7.19 - 7.29 (m, 3H), 6.80 - 6.92 (m, 5H),
6.35 (s, 2H), 6.13 - 6.21 (m, 1H), 5.36 - 5.41 (m, 1H), 4.55 - 4.64 (m, 1H), 4.
08 - 4.15 (m, 1H), 3.73 - 3.75 (m, 6H), 3.55 - 3.70 (m, 4H), 3.25 - 3.40 (m, 2
H), 3.05-3.16 (m, 8H), 2.93 - 3.00 (m, 2H), 2.72 - 2.88 (m, 6H), 2.66 (t, 1H,

6.0 Hz), 2.33 - 2.59 (m, 7H), 2.15 - 2.22 (m, 2H), 1.92 - 2.00 (m, 2H), 1.75 -
1.88 (m, 6H), 1.14 - 1.21 (m, 9H), 1.07 and 1.06 (2 x s, 3H)

oooooo

10

20

30

40

50



(57) JP 7399882 B2 2023.12.18

gogoegonopsonnon
ooooooooooobooooooooooooooooobooOoooobooooooooao
gboooobooboobooobooobobosogbooboobbooboobooboo
ubobobobdooboobooboooboobooboooos'obooboobooboaa
goooooboooan

ooooood
ooogseoooooboooeb0oUoooooooossooooooooooooan
goooao

AEx—LA9
10
20
30
MeQ o
4
) X
(0] N
— O
9P
\P’O\/\CN
N
s
40

oooooan

0010000000000 0000000000000000000000000010
gooooboobooobooobooobooboooboMTODOODODOODOODOOO
OCo00O0o0O0OD0OO0O0oo0O0DO0O0oOooboODbOO0OO0oO0o0200nmol DNAOODODODDOOODODDOMe
rMade-120 0000000000 ODOOOCOOOOO0OOOODOODDODDOCOODODOOO
ooooooooooboobobooedoooononn

goooaoan
gs'ooooooooboooooooooooooooooboobooooooooooooan
oboboooboooboooobooooboooboobooboooooobooobooboooao
ooooooooooobooooooooooooooooobooOoooobooooooooao 50



(58) JP 7399882 B2 2023.12.18

godoooooooboMTOOOODOOOODUOoOooOoobOada

ooooao
dddoooooboobobidoo0oooooDbODbODb0oo0ooUoUoUooDboOoss50Mb0100120
3o 00000000 bo0oo0o0ooooooooOboD o000 bOO0oO0oo0oDbooOooOoonnb
pH7O00O0DOOODOOOO/0.AMOOODODODOODODOODOODOODOODOOOCL
GeminiDOODODDODOOHPLCORP-HPLCOOOOOODODDDDDOODMTOOODOODO
oodo0oooooooo2000000

ooooao
0oodooooooilo0l000O0O0O0OoOoOooOoOOODOD-Cé-00D000O0OOTexas R
ed(R).XONHSOODODODODOOOODOODOThermo Fisher ScientificOOOODOODO
goooooooooooooobotooooboooboooobooooooao
gooooao
00o0o0ooo0ooooDoDoooo0O0O0Os5'-000000000000000OBHQ-200
O CPGO Glycolate 500 AngstromO O 0O O BioSearch TechnologiesOO OO OOO

O oo OooOoooao

O0o0O0AO1l0000OO0O2-000-dA-CEO0O0O0OOOUODOOGIen ResearchO O QOO QO
OoQ0oooilo-10850 000000 o0oUoUoOo2-000-dA02,6-0000-2'-0000
goo0oo0o0Oooooooao
ggooogdg
ogoooo000oo0ooooDo0o0o0o0oooDoDo00o0o0oo0o0o0D1010Tx RedO OO OO
go0do0ooopoooofbooooguooototo oot poDououo1ogoao
Oogdoo

4 Bl 5 inedl 3 A
= A Tx Red AlsEE 1 N/A
FUEHE (S6) BlFIE = 1 N/A
=T (S7) Bl2E 5 1 N/A
= k=) Tx Red Bl A E = 2 BHQ-2
AV AE (S7) BlFIE 5 2 BHQ-2
AV F Tx Red Al A5 3 BHQ-2
LB (S7) Bl 41 = 3 BHQ-2
gooooaog
godoooopoooogooogoggooos'boooo oo oo oo ooog
ooo
ggodooo

(S6)

gboooobooboooboooooboboboboo

10

20

30

40

50



(59) JP 7399882 B2 2023.12.18

OTCA GAG TAC CTG AAA CA (D 0D O 1)0

0 CC(AO1) CGG (A01)GC G(A01)G AC(A01) TCT CGG CC (D DO O2)000O

0 CC(A01) G(AO1)G CAA ACT GGG CGG C(A01) (0 O OO 3)

O0D0D0O0AOl02,6-00000002'-000000000000

oooooao

0000000000000 000000000000O0AgilentCaryDOOODO200

NnMOODOODODOODODO0.1M TrisDODODOpH 800000000 1ADO1BOO

O 0000000000000 O000O0D0D0OO0O0S70000COO0O0O0OOOODOOO

D00000000O0000D0D00O0D0D0O0O0OO0DO0O0DDOO0O0O0DOoO0DOoOoOoan

TexasRed(R) D OO DDODODADDOODODDOOODODOOODODOODODOOODODOOODOO

0001c00000000000D0D000O0D0ODO0ooOooOosSeDO0nOBO

0000000000000 D0D00O00O00D0D00O0D0D0O0O00O0O0DOoOoOonan

O00DODO0OO0OODODOTAMRAOODODOOODODOOOODOOODODOOODOODOOO

Oooooooo

Oo0ao
1105-000000PCRONDDNOONNDNOONDNDOONDNOODDOONTexasRed®

l0oooooan

00000000 O0S5'-000000PCRODODOOONDNDOOONDNOONDNDOOONDDOOODOO

BHQ-20 D ODDDOODDODODDOODDODODDOODDODODOOZ2A002BO0000D0

PCROOODODOOODODOODDOOODODOONDDOOODDODOODODOOODDOOOOOODOOO

oooDOoOO0oooOoOoo

ooooo

000000000000 05-000000PCROODODODODOTexas Red(R)O

OPCROODDOODDODOOODDOOODODNAODOODDOOODODOODODOOODDOOO

0000000000000 D0D0O0D0O0OO0O0D0DDO0O0D0DO0O0D0DDOO0ONDDDoDOoOooooaDn

0o

AAA CCT CCA GGC CAG AAA GAG AGA GTA (0O OO 4)

AAA AGG CAT TCC TGA AGC TGA CAG CAT TC (0 OO DO5)

AAA ACC TGC CTT CTG CGT GAG ATT CT (D O OO 6)

CTG TAC GAA AAG ACC ACA GGG CCC AT (0O DOO7)

ooooo

PCRODO400000000000OTx RedDDOOODOEX 585 nmOEmM 610 nmO OO

O GeneXpert(R)O CepheidD 0D DODOODDOPCROODDOOD4000000000O0O

OOPCRODODOODODOODODOO

00000000096 bpd1,000000/000

ATPOCTPOGTPOTTIPOOODODONODDOOODDOOODOOONTPOOODO.25mmol

O O 0O 0o0o0ooao
O O 0o0o0oooogd
O OO0 oO0Oo0oooogd

O

TaqD OO OOODO30OO00O/25uL00O0O

ooooooooooob200 nMOODO

gboooog250 nMO

gogoes50035000000000-000e60 030000004500 000000
S5008000000D000-0D00066003000

[ s e L B e e e e [ e s s O |

goooaod
ooogopcROODOODO2A002BO000000000000000O0O0DODODOOODG
O00DD00D00000000DS5000000PCRODODDOOTexas Red(R)O OO
OoPCRODODODDODOODODODOOOOOOO2A002B00000000D0DD0O0OD
0O0DD0S7000D0000O0O0Texas Red(RODDDODODOOOOODDOOOOO
goboooobooobooboooboo

googao

o012 000s10addsiob0nn



(60) JP 7399882 B2 2023.12.18

ooooooooooobooooooooooooooobooOobObOO0oOgsi1i0adOsao
bOOOODODOODODODOODODODODODDODDOODOOODODOODODODOODDODDODOODDODO
gbobooobooos'cooboooobooboobbogobooobn

goooon
oooooobi12zo0000000000oooOosioo0oooboOoOooOooooooo2000
oooooooooobooboo40000o0oobobbOOObOO0OO0oOoOoooooan
ooood

AcO/\\N

S10 O_P\
O_\—:N

oooooa
goodoooododoooooooooo0ooooooooDooooboDooDoOoooOoUaon
dodooooboobotoooooooobobobtooooo o oo oODbObuooooooboOoao
gooo0ooooooooooooooooo0oooooooooooooboooooonUoaon
doddoooboobotooodooooobobobooooodPLCOO DD DD DODDOOOOd
oo0ooo0ooooooooooooooooo0ooooo0ooooooooboooooonOan
dodoooobobobboooooaa
gooooad
doddgdsSlioal 0012000000000 0O0U0OUOOoDi122a0 000000 OonOOO
0000000000000 O0O0b0O0oO0oo00Os1ca000O00O00ODOOOODODOOOOnanO

0000012a0000000RuCl(p-000)[(R,R)-Ts-DPEN] (Aldrich cat # 70390
7)0000000000000Org. Lett. 2018, 20, 5107-51110 00000000

0002,3,3-00000-3H-00000-6-0000FCHOOO0OOLatival 00000

000000012a00000000000012b00RuCl(p-000)[(S,S)-Ts-DPEN]
(Aldrich)DOODOODOO0OO0O000O00O000000

10

20

30

40

50



(61) JP 7399882 B2 2023.12.18

goooao
AF—LA10
OH
H G, H ho  \
HO N o+ SOaNa HQSO4
' H;0
12a
ACzo
DMAP
/\\ Pyridine
AcO I oAc

ooooogao

0odgdgdi1l3a
02-000000000000000DO00O00ODO0O1.41g06.77mmol0001leq0 00O
12a0 1.50g0 6. 77mmol0 040mLO 600 HS040 00 000000600030 000O
0000000 bO0bD12e0 00000001000 00000DO0DO720000000000O
O0oo0oooo04o0mLOO00OO0O0OOS00MLODOOOODOOOD1.5000000000
doood0oDoooooDoobooDooboooil1oomLO0ObODODOODODOODOODOODO
0002X000000000000000000NazS040 000000000001 NV
acuoJ 000 0DD0DODODODODOODOODOODDOODDODODDODODACN/OODOAO
Jilo00HO0 0D 0OD0DODODDODOUO0DDLODODODOU0ODOUODOZ2"x7"000000ODO0DO0ODOOO
gooobgoobi1.08¢gb2700000013A0000T

O01H NMR (DMSO-dg, 500 MHz): & 8.03 (d, J = 7.8 Hz, 1H), 7.64 (t,J = 7.5
Hz, 1H), 7.55 (t, J = 7.5 Hz, 1H), 7.15 (d, J=7.5 Hz, 1H), 6.91 (m, 1H), 6.81 (
d, J=3.6 Hz, 1H), 6.65 (m, 2H), 4.98 (m, 1H), 4.93 (m, 1H), 3.96 (m, 1H), 3.82
(m, 2H), 3.70 (m, 5H), 3.45 (m, 2H), 1.18 (m, 9H), 1.12 (s, 3H), 0.98 (s, 3H),
0.97 (s, 3H). LCMS: m/z 591.5 [M+H]
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Hz, 1H), 7.56 (t, J = 7.4 Hz, 1H), 7.16 (d, J= 7.3 Hz, 1H), 6.93 (d, J=5.3 Hz, 2
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(s, 3H), 1.98 (s, 3H), 1.21 (d, J=6.7 Hz, 3H), 1.17 (d, J=6.6 Hz, 3H), 1.15 (s,
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