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(57) Abstract: Disclosed are a ligand and a metal iridium complex having proton response function, a preparation method therefor, and
use thereof. The ligand having proton response function has a structure represented by formula L below. The metal iridium complex
having proton response function can be easily and quickly prepared from simple, easily available starting materials. The complex canbe
dearomatized and rearomatized in situ during the reaction. This eliminates the need to prepare dearomatization type ligands in advance,
thereby reducing the number of synthesis steps and simplifying the process, moreover, the synthesis of such ligands is simple and
modular, which is conducive to the establishment of libraries of ligands and complexes. The disclosed metal iridium complex exhibits
relatively high catalytic performance in "hydrogen borrowing" hydrogen transfer reactions.
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TREREAT I, WEFRIE AR M7 A ST IR, ellif At/ 8 OB (5D . &
ZAFF A BRI L-1, 7% 90%.

'H NMR (400 MHz, CDCI3): § 8.72 (s, 1H), 8.34 (d, J = 8.4 Hz, 1H), 7.98-7.94 (m, 4H), 7.84
(t, J = 8.0 Hz, 1H), 7.58 (t, J = 7.2 Hz, 1H), 7.54-7.42 (m, 6H); *C NMR (100 MHz, CDCl5):
165.9, 156.2, 151.4, 139.4, 138.8, 134.5, 132.4, 129.3, 129.0, 128.9, 127.3, 127.0, 116.9, 112.6.

S BREEY Cp*Ir-1 FIER: J4EAK L-1 (0.055 mmol)+ [Cp*IrCl2]2(0.02 mmol) LA A% Fits
FR%N(0.2 mmol) I N 10 mL Schlenk %1, JMIA DCM 3 mL, Z{REAT NN 24 he M5
5, RIS AR, R ST AT S B AR A, SRR SR R (301D,
BRI AR, FRE ORI, 7% 91%.

'H NMR (400 MHz, CDCls): 8 10.69 (s, 1H), 8.26 (d, J = 8.0 Hz, 2H), 8.22 (d, J = 8.0 Hz,
1H), 7.80 (d, J = 8.0 Hz, 1H), 7.47 (t, J = 8.0 Hz, 1H),7.57-7.66 (m, 5H), 7.23 (t, J = 8.0 Hz, 1H),
7.07 (t, J = 8.0 Hz, 1H),1.40 (s, 15H); *C NMR (100 MHz, CDCls): 166.1, 165.5, 163.8, 152.6,
1452, 139.2, 136.5, 133.6, 132.8, 130.8, 129.0, 128.3, 124.1, 122.5, 113.5, 112.2, 89.3, 8.9.

SHEf 2

AR SR R — A B BT S D BRI EC AR L2 RN B ERES A Cp*Ir-2, R T:

O

| SN
P Cl
BoH), HeN” N B

I1-1 - X
Q/ HNT N Iv-1 ©)‘\H N
OCH;
-2

OCH
-2 mz OCHs L :

7\
Q, —N
[Cp*IrCl] NH N OCH;
cl’
NaOAc
Cp*ir-2

RO L-2 A& R4 A4 Cp*Ie-2 B & J7 v [m] se sl 1.
fiifk L-2: 723 89%; 'H NMR (400 MHz, CDCl3): § 8.84 (s, 1H), 8.35 (d, J = 8.4 Hz, 1H),

7.92 (d, J=7.2 Hz, 2H), 7.82 (t, J = 8.0 Hz, 1H), 7.56-7.53 (m, 2H), 7.50-7.46 (m, 4H), 7.37 (t, J =
8.0 Hz, 1H), 6.97 (dd, J: = 8.0 Hz, J: = 2.8 Hz, 1H), 3.86 (s, 3H); *C NMR (100 MHz, CDCl;):
166.0, 160.2, 155.8, 151.4, 140.2, 139.4, 134.4, 1323, 129.9, 128.9, 127.3, 119.3, 116.9, 115.1,
112.8, 112.3, 55.5.
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SRR EY) Cp*Ir-2: 773 67%; 'H NMR (400 MHz, CDCl3): § 10.88 (s, 1H), 8.29 (d, J =
7.2 Hz, 2H), 8.17 (dd, J; = 8.0 Hz, J = 1.2 Hz, 1H), 7.75 (t, J = 8.0 Hz, 1H), 7.64 (t, 7.2 Hz, 1H),
7.56-7.64 (m, 3H), 7.33 (dd, J: = 8.0 Hz, J> = 1.2 Hz, 1H), 7.06 (t, J = 8.0 Hz, 1H), 6.79 (dd, J: =
8.0 Hz, J- = 1.2 Hz, 1H), 3.88 (s, 3H), 1.40 (s, 15H); *C NMR (100 MHz, CDCl5):166.4, 165.6,
162.8, 152.8, 152.6, 146.4, 139.1, 133.5, 132.8, 128.9, 128.3, 123.9, 118.1, 114.0, 113.3, 112.6,

890.5,56.7, 8.8.
EHEf) 3
ARSIt B A — P B i S DD RE R L-3 MG RS B4 Cp*I-3, AT
0
H3CO BOH), TN N” Br x 2 1
j@/ S L | OCH; V-1 N SN OCH;
HiCO HN7 N o N
OCH, OCH;,
13 -3 L-3
OCH,
7 N\ OCH,
Q. )N
[Cp™IrClo]2 NH \Ir
NaOAc cl ﬁ'
Cp*Ir-3

Bl L-3 R4t 59 Cp*Ir-3 B 4% J5 AR Seitifl 1.

FoiE L-3: F2% 91%; 'H NMR (400 MHz, CDCls):8 8.76 (s, 1H), 8.29 (d, J = 8.0 Hz, 1H),
7.93 (d, J = 7.6 Hz, 2H), 7.80 (t, J = 8.0 Hz, 1H), 7.58-7.55 (m, 2H), 7.52-7.46 (m, 4H), 6.95 (d, J =
8.4 Hz, 1H), 3.97 (s, 3H), 3.94 (s, 3H); C NMR (100 MHz, CDCl3): 166.0, 155.8, 151.3, 150.2,
149.3,139.3, 134.5, 132.3, 131.7, 128.9, 127.3, 119.6, 116.3, 112.0, 111.2, 109.9, 56.1, 56.1.

SRBRBEY Cp*Ir-3: 773 95%; 'H NMR (400 MHz, CDCl3): § 10.62 (s, 1H), 8.26 (d, J =
7.2 Hz, 2H), 8.13 (d, J = 8.0 Hz, 1H), 7.69 (t, J = 8.0 Hz, 1H), 7.56-7.64 (m, 3H), 7.42 (dd, J; = 7.6
Hz, J> = 0.8 Hz, 1H), 7.30 (s, 1H), 7.16 (s, 1H), 4.05 (s, 3H), 3.93 (s, 3H), 1.41 (s, 15H); *C NMR
(100 MHz, CDCl3): 166.1, 165.5, 156.4, 152.4, 1513, 145.7, 139.1, 136.6, 133.7, 132.8, 128.9,
128.2,118.1, 112.8, 110.8, 108.2, 89.1, 56.2, 55.8, 8.9.

SEHE 4

A S P — A0 HAT I N D RE RO L-4 Al @ikt &4 Cp*lr-4, M aUWF:
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N
P
B(OH), HoN Br XN
11-1 I P
H,N N
CF3
CF3
1-4 -4
[Cp*IrCI2]2 NH \
NaOAc
Cp*lr4

PCT/CN2022/137414

0
cl
0 Z |
V-1 NN
- . H
CF3

L4

BCAR L-4 F14 ARG A Cp*Ir-4 [ & J7 2R SR ] 1
Bk L-4: 773 83%; 'H NMR (400 MHz, CDCl3): § 8.77 (s, 1H), 8.40 (d, / = 8.0 Hz, 1H),

8.28 (s, 1H), 8.12 (d, J = 7.6 Hz, 1H), 7.95 (d, J = 7.2 Hz, 2H), 7.86 (t, J = 7.6 Hz, 1H), 7.67 (d, J =

8.0 Hz, 1H), 7.58-7.49 (m, SH); 1°C NMR (100 MHz, CDCl3): 166.0, 154.3, 151.7, 139.6, 139.5,

1343, 132.5, 131.3 (q, J = 27.0 Hz), 130.0, 139.3, 129.0 (q, J = 2.0 Hz), 127.4, 125.8 (q, J = 4.0

Hz), 125.7, 123.9 (q, J = 4.0 Hz), 122.9, 116.7, 113.4; 1°F NMR (376 MHz, CDCls): -62.6.

& RBKBEY) Cp*Ir-4: 77 89%; 'H NMR (400 MHz, CDCl3): § 10.64 (s, 1H), 8.29 (dd, J

=84 Hz, Jo = 1.6 Hz, 1H), 824 (dd, J: = 8.0 Hz, J2 = 1.2 Hz, 2H), 7.92 (d, J = 7.6 Hz, 1H),

7.80-7.84 (m, 2H), 7.65 (d, J = 8.0 Hz, 2H), 7.60 (t, J = 8.0 Hz, 2H), 7.44 (dd, J: =

80Hz J2=25

Hz, 1H), 1.41 (s, 15H); C NMR (100 MHz, CDCls): 169.5, 165.5, 164.7, 152.9, 145.7, 139.6,

136.9, 133.4, 133.0, 129.0, 128.2, 126.6 (q, 3.0 Hz), 1252, 1249, 123.6, 120.4 (q, 3.9 Hz), 113.8,

113.2, 89.8,8.9; F NMR (376 MHz, CDCl3): -61.8.

LR 5
RS $R it —
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0
N
L @*C'
#
B(OH), HoN N Br | N 0 “d |
-1 z N(M V-1 X N(Me),
Q/ T T HNTON (Me), ©)LH N
N(Me),
-5 -5 L-5
N(Me),
7 N\
0, =N
[Cp*IrCloLo NH N
A,
Cl
NaOAc
Cp*Ir-5

FeAK L-5 NG JRAREG AW Cp*Ir-5 FIH] 4% 7= A S 5] 1,

Bifk L-5: 7% 80%; 'H NMR (400 MHz, CDCl3): § 9.38 (s, 1H), 8.38 (d, J = 8.0 Hz, 1H),
7.90-7.87 (m, 2H), 7.83 (t, J = 8.0 Hz, 1H), 7.45-7.38 (m, 3H), 7.54-7.50 (m, 2H), 7.34 (t, J = 8.0
Hz, 1H), 7.27-7.24 (m, 1H), 6.82 (dd, J; = 8.0 Hz, J2 = 2.4 Hz, 1H), 2.97 (s, 6H); 3C NMR (100
MHz, CDCl3): 166.3, 157.0, 151.6, 139.5, 139.3, 134.4, 132.0, 129.5, 128.7, 127.3, 1171, 115.4,
113.6, 113.7, 112.7, 111.1, 40.6.

& RBERBEY) Cp*Ir-5: 773 77%; 'H NMR (400 MHz, CDCl3): § 10.72 (s, 1H), 8.26 (dd, J;
= 8.4 Hz, J- =12 Hz, 1H), 8.21 (d, J = 8.0 Hz, 2H), 7.74 (1, J = 8.0 Hz, 1H), 7.55-7.64 (m, SH),
7.13 (s, 1H), 6.94 (dd, J1 = 8.4 Hz, J: = 2.8 Hz, 1H), 2.97 (s, 6H), 1.40 (s, 15H); *C NMR (100
MHz, CDCl3): 166.4, 165.5, 152.5, 145.1, 139.0, 136.5, 133.7, 132.8, 128.9, 128.3, 118.9, 113.4,
112.0, 89.0, 42.0, 8.9.

KT 6

A S B i — Fh LA e N T BRI R AR L-6 RN G B ARk 4 54 Cp*lr-6, M AR :
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o}
A
| P /@*Cl
B(OH), HoN N Br | XN H,CO 0 ‘2 |
1I-1 Z >
T 7 HN" N V-2 H N

11 -1 L-6
7 N
Q. =N
[CpIrClyl, NH N
cl’
NaOAc
H;CO
Cp*Ir-6

BeAk L-6 A4 R4 59 Cp*Ir-6 B4 7 A St 1.

fiLfk L-6: 73 88%; 'H NMR (400 MHz, CDCls): & 8.62 (s, 1H), 8.32 (d, J = 8.0 Hz, 1H),
7.97 (d, J = 8.0 Hz, 2H), 7.92 (d, J = 9.2 Hz, 2H), 7.81 (t, J = 8.0 Hz, 1H), 7.40-7.50 (m, 4H), 6.99
(d, J=8.8 Hz, 2H), 3.88 (s, 1H); '*C NMR (100 MHz, CDCl3): 165.4, 162.9, 156.1, 151.6, 139.3,
138.9, 129.3, 129.2, 128.9, 127.0, 126.6, 116.6, 114.2, 112.5, 55.6.

&G RBRE Y Cp*Ir-6: =% 89%; 'HNMR (400 MHz, CDCl3): § 10.57 (s, 1H), 8.26 (d, J
= 8.8 Hz, 2H), 821 (d, /= 8.0 Hz, 1H), 7.78 (dd, J; = 7.6 Hz, J2 = 1.2 Hz, 1H), 7.71 (t, J = 8.0 Hz,
1H), 7.60 (dd, J: = 7.6 Hz, J> = 1.2 Hz, 1H), 7.54 (dd, J; = 8.0 Hz, J = 1.2 Hz, 1H), 7.21 (td, J;: =
7.2 Hz, J: = 1.2 Hz, 1H), 7.02-7.07 (m, 3H), 3.90 (s, 6H), 1.40 (s, 15H); C NMR (100 MHz,
CDCls): 165.9, 165.0, 163.7, 163.2, 152.8, 145.2, 139.1, 136.5, 130.7, 130.3, 125.8, 124.1, 122.5,
114.1,113.2, 112.1, 89.3, 55.5, 8.9.

S 7

AR St S A — A HAT T e S D e R ECAR L-7 Al @ sk 4t &4 Cp*Ir-7, SNl

0

\
| O)Lu

BoH), MNT N7 B I\ FiC 0 /I
1I-1 P X

————— H,N"N Iv-3 N©ON
FsC
L7

1-1 -1

7 N\
Q. )N
[CPIrClLy NH O\,
_— - CI/
NaOAc
Cp*Ir-7
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BofA L-7 R JmAkas & Cp*Te-7 (K1 & J5 kIR szl 1.

fifk L-7: 723 89%; 'H NMR (600 MHz, CDCl3): § 9.09 (s, 1H), 8.33 (d, J = 8.4 Hz, 1H),
7.95(d, J = 7.8 Hz, 2H), 7.90 (dd, J; = 8.4 Hz, J» = 1.8 Hz, 2H), 7.85 (t, / = 7.8 Hz, 1H), 7.69 (d, J
= 7.8 Hz, 2H), 7.51 (d, J = 72 Hz, 1H), 7.46-7.41 (m, 3H); 3C NMR (150 MHz, CDCls): 1649,
156.3, 151.3, 139.6, 138.6, 137.7, 133.8 (¢, / = 33 Hz), 129.4, 128.9, 127.8, 126.9, 1259 (q, J = 3.0
Hz), 123.7 (q, J=271.5 Hz), 117.2, 112.7; “F NMR (376 MHz, CDCls): -63.0.

SIRRE S Cp*Ir-7: 7% 90%; 'HNMR (400 MHz, CDCl3): § 10.75 (s, 1H), 8.32 (d, J
=8.0 Hz, 2H), 8.12 (dd, J: = 8.0 Hz, J2 = 1.2 Hz, 1H), 7.78 (d, J = 8.0 Hz, 2H), 7.77-7.66 (m, 2H),
7.55-7.50 (m, 2H), 7.15 (td, J: = 7.6 Hz, J- = 1.2 Hz, 1H), 6.98 (td, J: = 7.6 Hz, J2 = 1.2 Hz, 1H),
1.37 (s, 15H); C NMR (100 MHz, CDCl3): *C NMR (150 MHz, CDCls): 166.3, 163.9 (d, /= 10
Hz), 152.2, 145.0, 139.4, 136.8, 136.5, 134.5, 134.2, 1309, 128.8, 126.0 (q, J = 3.6 Hz), 125.0,
124.3,122.6,122.3, 113.8, 112.0, 89.3, 8.9 ; F NMR (376 MHz, CDCl3): -63.0.

STt 8

SRS A — R BA BT 7 N D) BRI ECAR L-8 A1 B ARZE 54 Cp*Ir-8, RN T

F O

F
L )
z F F
B(OH), HN" N° "Br B L Foo @A
- F. D
©/ — HoN” NZ V4 NN
F F

14 -1 L8

[CPIrChl, RN ),
cl’
NaOAc F F
F F
Cp*Ir-8

Bk L-8 A Bikas 54 Cp*Ir-8 1l 4% J5 AR Seitif] 1.
Fiofk L-8: 5% 89%; 'H NMR (400 MHz, CDCls): 6 9.87 (s, 1H), 8.34 (d, J = 8.0 Hz, 1H),

7.92 (d, J = 8.0 Hz, 1H), 7.85-7.81 (m, 2H), 7.56 (d, J = 8.0 Hz, 1H), 7.48-7.44 (m, 3H); “C NMR
(150 MHz, CDCl3): 154.8, 154.7, 150.2, 139.3, 138.4, 1362, 129.1, 128.8, 128.0, 127.9, 12523,
119.6, 119.4, 116.1, 112.2; “F NMR (376 MHz, CDCl3): -139.8 (d, J = 18.8 Hz), -150.9 (t, J = 22.6
Hz), -159.8 (td, J; = 22.6 Hz, J> = 7.5 Hz).

SBELEY Cp*Ir-8: /7% 87%; 'H NMR (400 MHz, CDCl3): § 10.65 (s, 1H), 8.11 (dd, J;

14
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= 8.0 Hz, J2 = 1.2 Hz, 1H), 7.78-7.74 (m, 2H), 7.62 (t, J = 8.0 Hz, 2H), 7.21 (dd, J; = 7.2 Hz, J2 =
1.2 Hz, 1H), 7.06 (td, J: = 7.6 Hz, J: = 1.6 Hz, 1H), 144 (s, 15H); *C NMR (100 MHz,
CDCl3):166.7, 164.3, 155.8, 151.6, 145.1, 144.8, 143.4, 139.6, 138.6, 138.5, 136.9, 130.9, 129.0,
126.9, 124.5, 122.6, 114.5, 112.2, 89.1, 8.6; '°F NMR (376 MHz, CDCl3): -139.8 (d, J = 14.6 Hz),
-148.4 (t, J=21.1 Hz), -158.7 (td J; = 20.3 Hz, J = 5.6 Hz).

Sl 9

ARSI AP B — i ELAT TR B Zh B T AR L-9 R4 R AR A A5 Cp*Ir-9, RV T

L
HN" N

P @]
B(OH), Br B o o A
11-1 P N \N
——— HNTN IV-5 N
L9

1-1 -1

Ao¥
[Cp*IrCly), 8&““ :'\:Irﬁ/
NaOAc
Cp*Ir9

Bifk L-9 FlEJRAEE &) Cp*Ir-9 [ & kIR Sl 1.

fofk L-9: 7“3 87% 'H NMR (400 MHz, CDCl3): § 9.12 (s, 1H), 8.43 (d, J = 8.0 Hz, 1H),
7.94 (d, J = 8.0 Hz, 2H), 7.82 (t, J = 8.0 Hz, 1H), 7.47-7.41 (m, 4H), 7.14 (t, J = 7.6 Hz, 1H), 6.90
(d, J = 8.0 Hz, 2H), 2.20 (s, 6H); '*C NMR (100 MHz, CDCl3): 169.3, 155.5, 151.5, 139.5, 138.1,
137.1,133.9, 129.2, 128.8, 128.7, 127.6, 126.7, 116.4, 112.4, 19.1.

& RBREEY Cp*Ir-9: 77 89%; 'H NMR (400 MHz, CDCls): § 7.91 (dd, J1 =8.0Hz, J2 =
2.4 Hz, 2H), 7.48-7.47 (m, 3H), 7.25-7.18 (m, 2H), 7.09-7.04 (m, 2H), 6.71 (d, J = 7.6 Hz, 1H),
5.09 (d, J = 8.4 Hz, 1H), 2.36 (s, 3H), 2.29 (s, 3H), 1.55 (s, 15H); *C NMR (100 MHz, CDCl;):
172.1, 167.6, 156.0, 140.4, 138.8, 138.6, 1343, 132.6, 129.5, 129.2, 128.8, 128.4, 1282, 127.6,
1153,110.2, 85.7,19.2, 9.9.

LHEF] 10

A St ] S A — b AT 5T e S T BRIV BC AR L-10 M4 JB 4R8-S9 Cp*Ir-10, SO 2 T
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=
| .
I1-1 _ Cl P RPN
HoN™ N IV-6 H N
1-1 -1 L-10
7 N\
Q =N

NH N\
[Cp*IrCly] >_ I,

cl’
NaOAc

Cp*Ir-10
Aeik L-10 A& JRARLR G4 Cp*Ir-10 FIH 25 5L R S 1.
fo/k L-10: 725 89% 'H NMR (400 MHz, CDCl3): § 8.24 (s, 1H), 8.15 (d, J = 8.0 Hz, 1H),

7.93 (d, J = 8.8 Hz, 2H), 7.77 (t, J = 8.0 Hz, 1H), 7.48-7.41 (m, 4H), 2.15 (s, 3H); *C NMR (100
MHz, CDCl3): 168.9, 155.9, 151.2, 139.3, 138.8, 129.2, 128.8, 126.8, 116.5, 112.2, 24.7.

ERBARKEY) Cp*Ir-10: 775 89%; 'H NMR (400 MHz, CDCI3): § 10.01 (s, 1H), 8.05 (d, J
= 8.8 Hz, 1H), 7.75 (dd, J; = 7.6 Hz, J- = 1.2 Hz, 1H), 7.65 (t, J = 8.0 Hz, 1H), 7.56 (dd, J: = 7.6
Hz, J2 = 1.2 Hz, 1H), 7.49 (dd, J: = 7.6 Hz, Jo= 1.2 Hz, 1H), 7.18 (td, J1 = 7.2 Hz, Jo= 1.2 Hz, 1H),
7.02 (td, J1 = 7.6 Hz, J> = 1.2 Hz, 1H), 2.30 (s, 3H), 1.52 (s, 15H), 3C NMR (100 MHz, CDCI3):
168.7, 165.9, 163.8, 152.3, 145.2, 139.3, 136.7, 130.7, 124.2, 122.6, 113.4, 111.7, 89.2, 25.2, 8.9.

MBI 1

Cp*Ir fEALE 4T 5 R EREH] o feE b RN

FEEAAE T, 18] 10 4 10 mL Schlenk 737 IAAL A 1(1.0 mmo« fA4) 2(1.1 mmolD
HEAHE (10 mol%) BT HZE 1 mL LLEAFK Cp*Ir @454 (0.05 mol%), TEIHN
#130°C, SN 50 min fEf# 1B, HHIEFIBRAT, 132K S i E T AT 4 B ARl
B ENRE PRI (A 3).

o cat. (0.05 mol%) Q
. ©/\OH

Toluene, 130 °C

1 2 50 min 3

&4 3: ' HNMR (400 MHz, CDCl5) & = 7.90 (d, J = 8.0 Hz, 2H), 7.55 (t, J = 7.8Hz, 1H),
7.48 (t, J = 7.8 Hz, 2H), 7.18-7.23 (m, SH), 3.27 (t, J = 8.0 Hz, 2H), 2.98 (t, J = 7.8 Hz, 2H); *C

16
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(100 MHz, CDCl5) § = 199.3, 141.2, 136.9, 133.1, 128.7, 128.6, 128.5, 128.1, 126.2, 40.6, 30.6.
KA RTS8 55N o RN, HRAF= gt g R F % 1
I

*1
FEA AL EALR (%) FEE (%)
o
1 6 91 86
Cp*ir-1
R
OCH3
2 85 74
Cp*Ir-2
OCH,
NH \
3 6 99 90
Cp*Ir-3
7 N\
O, —N
NH I CF;
4 m;§% 91 73
Cp*lr-4
NM62
7 \
o. )=N
NH \Ir
5 CI’; é 90 80
Cp*lr-5
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ASY
6 §§T ﬁ;%’ 89 72
HsCO
Cp*Ir-6
25
7 §§_ 93 78
Cp*Ir-7
/ \
O,
F
8 85 71
Cp*Ir-8
7\
O, —N
NH |
9 c 91 85
Cp*Ir-9
7 N\
(@) —N
>_NH Ir,
Ve
10 Uﬁ&% 93 70
Cp*Ir-10

HE% 1 B r g, RAA KIS Cp*Ir LR 2 5%

B IR A A AR

I H ] 2

Cp*Ir e 50 EE R b 4b e N
ST, 11 104 10 mL Schlenk 43 A IIAAL A9 4(1.0 mmol) 644 5(1.1 mmol )+
BT (15 mol%) BTHZE 1 mL WA Cp*lr &4 A1 (1 mol%) 1, Eih

18
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INF 130°C, [ME 8 h Jafs e b, CREFFIIE AR T, 45 BIRORU™ Sl e Z A AT 7 B 44t
(GEIP/REERT 4L

cat. 1 mol%
" o - - 0
KOtBuU (15 mol%) +
6 7

4 5 Toulene

&9 6: ' HNMR (400 MHz, CDCl3) & 7.45 (d, J = 7.6 Hz, 1H), 7.36 (d, J = 7.6 Hz, 1H),
7.29 (t,J =7.2Hz, 1H), 7.19 (t, J = 7.6, 1H), 6.11 (t, J = 8.0 Hz 1H), 3.32 (d, J = 4.8 Hz, 2H), 2.58
-2.53 (m, 2H), 1.69 - 1.65 (m, 2H), 1.46 - 1.41 (m, 2H), 0.96 (t, ] = 7.4 Hz, 3H). *C NMR (100
MHz, CDCls): § 145.8, 144.9, 144.7, 127.7, 126.0, 124.7, 123.9, 119.0, 37.8, 30.4, 27.6, 22.9, 14.2.

&9 7: ' HNMR (400 MHz, CDCl3) § 7.52-7.50 (m, 1H), 7.32-7.36 (m, 3H) 6.13-6.11 (m,
1H), 3.90-3.85 (m, 1H), 2.62 (t, J = 8.0 Hz, 2H), 1.87 - 1.80 (m, 1H), 1.75 - 1.67 (m, 1H), 1.61 -
1.56 (m, 1H), 1.55 - 1.50 (m, 1H), 1.11 - 0.99 (m, SH), 0.88 - 0.72 (m, 6H); *C NMR (100 MHz,
CDCl3): § 147.4, 145.9, 145.6, 126.8, 126.5, 124.6, 123.0, 119.6, 51.2, 32.1, 32.0, 30.2, 29.0, 22.4,
22.3,14.0,13.9

KA FEA A 7 S B R B S N, B A RN R GE T 45 R a0 N 36 2 o

*£2

FEA A b Z (%) a6 7% (%)

7 N
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85 59

05
Q. )™N
NH o\
,r
9 >\:/2 cl E é .

Cp*Ir-9

o5
Q. —N

>—NH N

10 cl ﬁ/ 87 67

Cp*Ir-10

E 1 BT A, SRR PHRUL) Cp*Ir AL D7 e S e A B, BA s )

=

B F AR
SHEE 1 (EBRHEEY Cp*Ir-1)
sy
Cp*Ir-1

FEHREEEY) Cp*Ie-1 KB AL LA WA 1 o, EEZHINT R 3 Fs:

*3
Bond precision: C-C=0.0048 A Wavelength=1.54178
Cell: a=17.8906(6) b=7.2396(2) c=35.6985(12)
alpha=90 beta=90 gamma=90
Temperature: 100K
Calculated Reported
Volume 4623.7(3) 4623.7(3)
Space group Pbca Pbca
Hall group -P 2ac 2ab -P 2ac 2ab
Moiety formula C28 H28 C1Ir N2 O C28 H28 CIIrN2 O
Sum formula C28 H28 CIIrN2 O C28H28 C1Ir N2 O
Mr 636.19 636.17
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Dx,g cm-3 1.828 1.828
V4 8 8
Mu (mm™) 12.427 12.427
F000 2496.0 2496.0
FO00' 2465.78
h,k,Imax 228,44 22,844
Nref 4554 4547
Tmin, Tmax 0.248,0.289 0.385,0.754
Tmin' 0.159

Correction method=# Reported T Limits: Tmin=0.385 Tmax=0.754 AbsCorr =

MULTI-SCAN

Data completeness= 0.998

Theta(max)= 72.258

R(reflections)= 0.0286( 4284)

wR2(reflections)=

0.0775( 4547)

S=1.086

Npar= 303

SEE 2 (ERHSBEY Cp*Ir-2)

0,

7 N\
=N
NH O\ OCHs
cl’ E é P
Cp*Ir-

2

.
’

FERS Y Cp*Ie-2 B GWIE 2 Pos, EERBHUTHR 4 Pos:

%4
Bond precision: C-C=0.0030 A Wavelength=1.34138
Cell: a=14513(2) b=16.479(2) ¢=20.752(3)
alpha=90 beta=90 gamma=90
Temperature: 100 K
Calculated Reported
Volume 4963.0(12) 4963.0(12)
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Space group Pbca Pbca
Hall group -P 2ac 2ab -P 2ac 2ab
Moiety formula C29H30ClIr N2 02 C29H30ClIr N2 O2
Sum formula C29H30ClIr N2 O2 C29H30 ClIr N2 02
Mr 666.22 666.20
Dx,g cm-3 1.783 1.783
z 8 8
Mu (mm™) 7.721 7.721
FO00 2624.0 2624.0
Foo0! 2584.99
h,k,Imax 19,22,28 19,22.28
Nref 6652 6593
Tmin, Tmax 0.236,0.291 0.454,0.753
Tmin' 0.146
Correction method= # Reported T Limits: Tmin=0.454 Tmax=0.753 AbsCorr =
MULTI-SCAN
Data completeness= 0.991 Theta(max)= 66.531
R(reflections)= 0.0205( 5916) wR2(reflections)= 0.0487( 6593)
S=1.0% Npar= 323

SHEE 3 (EBHEEY Cp*Ir-6)

gy
Q. )=N
NH O\

Ir

H5CO
Cp*Ir-6 :
SRS Y Cp*Ir-6 KB A SHI A 3 PR, FESBHUT R 5 Pis:
#*5
Bond precision: C-C=0.0040 A Wavelength=1.34139
Cell: a=8.5333(11) b=10.0655(13) ¢=15.400(2)
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alpha=98.740(5) beta=97.788(4) | gamma=105.270(5)
Temperature: 100 K
Calculated Reported
Volume 1239.7(3) 1239.7(3)
Space group P-1 P-1
Hall group -P1 -P1
Moiety formula C29H30 Cl Ir N2 02 C29 H30 Cl Ir N2 O2
Sum formula C29H30 Cl Ir N2 02 C29 H30 Cl1Ir N2 O2
Mr 66622 666.20
Dx,g cm-3 1.785 1.785
Z 2 2
Mu (mm) 7.727 7.727
F000 656.0 656.0
FOooo' 646.25
h,k,lmax 10,12,19 10,12,19
Nref 5085 5085
Tmin, Tmax 0.267,0.341 0.563,0.751
Tmin' 0.171
Correction method= # Reported T Limits: Tmin=0.563 Tmax=0.751 AbsCorr =
MULTI-SCAN
Data completeness= 0.999 Theta(max)= 56.986
wR2(reflections)=
R(reflections)=0.0192( 4866)
0.0445( 5081)
S=1.055 Npar= 323

HAE A B, A B S BR b AR B T8, HARIGEARRT £
RTZRER, RIARMAE A W UK LR T 20 A ARt B B HOR SUSIHARN &
REAZI T SEA R RAEATESCEE s XA B e A IR A 008 0 B B o s - B AR
I AR, VR AEA R I RIS B AT A JHEE 2 .

24



WO 2024/103458 PCT/CN2022/137414
R FZE KB
1. — M BA BN D AR, HRRIELE T, i B o5~ Wi N D R )
Foia B T L Fosi s

Hr, RLR2 R RYEHAMOCHIGE A KR C1-C10 EBE B ek
CI-C10 Je3E. s &R C1-C10 %% Bi-NR Ry H AT 2 —Flrs

RS 3% A BURBA IR C6-C12 7535, C1-C10 BLBE ol S b s A AT —
Pl

Rav Ro & HANAL % 1 C1-C10 BBk S HE St 4k .

20 MRAEBCMER 1 ik i B A7 i S e Re A, JLARRIELE T, g
C6-C12 F5 I AL A X% C1-C10 BB HEREE . C1-C10 Sed bk,
FHURA C1-C10 HEdEmi-NRRq AL Frei DB AL Rew Rad$H
M7 HE H C1-C10 BB R

3. MRHRBURIZESK 1 5 2 Ak 0 B IR N S R4, HRHEAE T, B
B R'. RZ, R, RS HMOSZHE A, S HEE, L3 NEE, NS, T A,
TR AERER, RO, WAEIE, %R =R E-N(Me): AT E A

fLidesh, Prid R® 4 A ARBACEL R URHIZREE . C1-C10 EE R etk
PR —F, Frd Reik FI &l Wk AR, L0k, THE, Sedk, T2, T2k,
B, ECE. HEE, LFHE. SR HEE-NMe), H TR Pl 5
UMSEERE

Poazdts, ik AT Joe -1~ s B e i e AR BA a0 R 38 L-1~L-10 Frasit) &5 44 .

25



WO 2024/103458 PCT/CN2022/137414

o] 7 | 0 - | 0 - |
N S
N“ "N N7 SN NN OCH;
H H H
OCH,4
L1 L-2 L-3

OCH,

@*% ot % @o*%
Feager ﬁﬁ% @&%

(o] - I
)LO\@

4, — FARIEBOREER 1-3 48— T i FL A Jo 3] 12 2 1 P G A PR o 26 1
HAFEAE T, Pridil & i s s B3R
(D KT Pt a5 0 ot ek BB b, s I s
W, PR ras:

B
i HoN" NP X N R
R BOH), 2 | R
I “ R?
, HN N
R "

20 KT Froante 5P 5301V Frant sk A 4e & s, ERRG L frs
e, PR ras:

26



WO 2024/103458 PCT/CN2022/137414

L X g
P R3 5 5
HoN N R Cl R ”

R2
R1
11l L

Hrfr, RS R R’ R ROHFRGEVEH SRR 20K 1-3 (£ —IifRfr— 2, X
i H Cl. Bral IR =E—Fh.

5. ARHEACRIZER 4 Pkl es ik, HAEHMEET, BB (D o, friga
I it &5 3 1T Pras e & BE R e (1-2):1;

Heidetty, PEE (1D B, I RIS SAEMERAAAE N AT, I s
75 e R A A/ i U (= 2 gt )

Headetty, FridzT Bt G905 ALK R 2K T 9 (30-45):1;

fLikets, B (O, PRI NLE B K kAT

Pideth, B8 (1 by, PRI SN E Y 90-110°C, I iH) A 4-6 h;

fLiketts, B (2> o, Prdst I i &9 50 IV R e S B R L
N 1:(1-1.2);

fLiketts, LB (2O, FHRAE G SONAERLAACE FRET, Pk isass = ok,
N,N-Z A Z s g of (AT = — A el 2 D A 4 6

PLadest, Pk QT Fraste &4 S EE 2R EE N 1:(1.8-2.2);

feiktty, BB (2> T, Frid4aa SONAEA HLET TPt Ay, A LvE 7
i A S0 R 2 A R — Rl D BT R 4L

fLidest, LB (2>, PFriddia MBI EZ N 0-30°C, W)y 8-15 h

6 — R EH T TN IR SRR A, JURRIEAE T, IR A T T
I LIy HE Y < i AR 4% S W TG A a2k 1 MR AR 3R 1-3 A — T ik B A7 Jo -~ Wi
DIRemev, Bk S T BT Be I & RAR S S A W X Cp*Ir fiias iy

27



WO 2024/103458 PCT/CN2022/137414

ik

R* R?

Qo =N
BnH O\ R1
R® cl’ E é p

Cp*Ir :
Forr, RS R R, R ROIPRE Vi Bl 5 A 225K 1-3 AT — TR ff— 2
7 ARSI EER 6 JIradk i) HAT ot 1M S 0y BE () 2 S AR 4 5 0, URFIEAE T,

b LA S S R ) R B A UL W R Cp*Ir-1~Cp*I-10 i 45

1
OCHj;
0 =N
NH \Ir NH \ OCH3 NH \
cl’ ]\2 é P
Cp*Ir-1 Cp*Ir-2 Cp*Ir-3
NM62

/N - O@
_ o, )=N
Q@ ; NH "\ ; NH O\
\ Ir, /; é

H;CO

3 %

Cp*Ir-4 Cp*Ir-5 Cp*lr-6

28



WO 2024/103458 PCT/CN2022/137414

c?w;&z Syed L

7\
,Ir
Cl E é e
7\
O —N
>_NH /Ir
Cl E é /

Cp*Ir-10 .
8+ —MARHEAURIZER 6 1l 7 Firids 10y FLAT I 7l IV g 6 (1) <5 Jm B 28 5 W 1)
K, HRHMEAE T, Friddls nn el v Bl L itk ems
[Cp*IrCla]s KA G [N, B Cp*Ir s IR & JR K48 540, IO 2R T o

R? RS

7/ N\ 2
R5JLN Sy R3 [Cp*IrCly], y—NH \Ir R
H , RS Cl/; é
R
R1
L Cp*Ir

HA, RS RE R R RO BRE Vi B BRI KR 1-3 AR — TR 7 — 3.

O, MRHEBURIER 8 Frik & )7k, JAFHEAE T, iR L fistb a5
[Cp*IrCla]a I EE 2K LM 1:(0.2-0.5);

Liktty, FriRes & SONTERAEAE FREAT, kot sEmameemn. IRIRAN . Mt
P2 A B TR A [P AT R A el D PR R 2, L R TR B

ik, Bkt L B e & S0 EE /R LA 1:2-5);

Deiets, FraRes G sONAEAGPUET Pttty Fris A L e S b
FR %l O SR e AT Rk A PR AL, Py — R

29



WO 2024/103458 PCT/CN2022/137414

fLikh, Fridsss S SR BN 20-30°C, ()Y 20-30 he

10— FRRFACRIEER 1-3 AT Ui i EL A o1 Wi 7 B e G 4% R 44
BUAZER 6 57 P (R 5 Jog Wi 2 D e 11 <6 s k2% 5 W AE A AL S e A% S s
I 5

DLitl, ik B B A 178 I S e M B

DLidetts, PronBelBet R N AL FE R GBS WA o GeE i ON T e Y
NI R e A SO

30



WO 2024/103458

1/2

3
™ "Ry
N, BE3

N

\

i

5

PCT/CN2022/137414

Sy s

L7




PCT/CN2022/137414

WO 2024/103458

2/2




INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2022/137414

A. CLASSIFICATION OF SUBJECT MATTER
C07C233/64(2006.01)i; CO7F9/58(2006.01)i; B01J31/22(2006.01)i

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

CO07C,CO7F, BO1I

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNTXT, CNABS, WPABSC, CNKI, STN (45H$6.2, structural search), £, Ir, Iridium

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X CHEMICAL ABSTRACTS SERVICE. "CAS: 1044239-11-3 et al.” 1-3
DATABASE REGISTRY, 10 November 2022 (2022-11-10),

compounds 1-19

X HEITMAN, Laura H. et al. "False Positives in a Reporter Gene Assay: Identification and 1-5
Synthesis of Substituted N-Pyridin-2-ylbenzamides as Competitive Inhibitors of Firefly
Luciferase”

Journal of Medicinal Chemistry, Vol. 51, 23 July 2008 (2008-07-23), 4724-4729

table 1, and scheme 3

A ZENG, Zheng et al. "Hydrogen Transfer Coupling with 100% Atom Economy: Synthesis of 1-10
2-Indolyltetrahydronaphthyridine Derivatives"”
Journal of Organic Chemistry, Vol. 87, 31 August 2022 (2022-08-31), 12257-12264

scheme 3

A CN 104804041 A (SHANGHAI INSTITUTE OF ORGANIC CHEMISTRY, CHINESE 1-10
ACADEMY OF SCIENCES) 29 July 2015 (2015-07-29)
claims 1-10

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority

«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention

“D” document cited by the applicant in the international application “X” document of particular relevance; the claimed invention cannot be

“g» earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone

“L” document which may throw doubts on priority claim(s) or which is “Y> document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family

«p>” document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

15 June 2023 21 June 2023

Name and mailing address of the [SA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)

China No. 6, Xitucheng Road, Jimenqiao, Haidian District,
Beijing 100088

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2022)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2022/137414
Patent document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) Y (day/month/year)
CN 104804041 A 29 July 2015 None

Form PCT/ISA/210 (patent family annex) (July 2022)



EFRERIRE [ P F I 5

PCT/CN2022/137414
A. VS
C07C233/64 (2006.01)i; CO7F9/58(2006.01)i; BO1J31/22(2006.01)1i
Yo FE [ s A1 4325 (TPC) B3 5] i 42 R [ 2% 2 2R TPC B Rk /325
B. wERSE
For 2R (B A BR P SOk PR 2R ARG 2 5)
CO7C, CO7F, BO1J
AL R R AT AR (10 Rk B3 A0 B P STtk LA M e 2R Sk
70 [ ok 2RI 2 5 ) P T PR (B PR R R, AR R RO I AT )
CNTXT, CNABS, WPABSC, CNKI, STN (Z#I#&&) , %%, Ir, Iridium
C. MR
%k Ay BIHSCM, BN, SR BRE AR AR K
X CHEMICAL ABSTRACTS SERVICE. ”CAS: 1044239-11-3%%” 1-3
DATABASE REGISTRY, 20224E11H10H (2022 - 11 - 10),
thE5#1-19
X HEITMAN, Laura H., et al. “False Positives in a Reporter Gene Assay: Identi- 1-5
fication and Synthesis of Substituted N-Pyridin-2-ylbenzamides as Competi-
tive Inhibitors of Firefly Luciferase”
J. Med. Chem., #¥513%%, 20084E7H23H (2008 - 07 - 23), 4724-4729
F1, T3
A 7ZENG, Zheng, et al. “Hydrogen Transfer Coupling with 100% Atom Fconomy: Syn— 1-10
thesis of 2-Indolyltetrahydronaphthyridine Derivatives”
J. Org. Chem., $587%, 20224E8FA31H (2022 - 08 - 31), 12257-12264
T3
A CN 104804041 A (FER %P _DlEEHILFEISIAT) 201557 H29H (2015 - 07 - 29) 1-10
A ERI-10
[Nacssepprecms: b . TRBERIHE
* Bl ERER “r” TEE%EI%%%HEIZEQ‘WE, 5 dHE A, (B4 THEE
“A7 AR IR R T I A — BRA RSO B IR BUR B Je S0
“pr HIEANEEERFES S ER “X” f%; %Eﬁ%ﬁ—ﬁ%{gﬁﬁ%ﬁiﬂ#’ AE BRI RIR A Z
g7 7E R R G A ARIITE R i BB prn att N X
. e . . . " , “yr SRR, BB HS BRI 2R RS S
“L” AIREXTL S B SR IR BE R SCAF, B E 7 — R 5 | SO Y KA S B ; K g%
@g%@gmlﬁmﬁ%?141@%%@%%5@1@ ChiEL ik SRR e JATEBAN RS RIS, Bk
5 i s :
“07 WROSAT. (EMH. BB ARy A T RSOk “or FERE AR
“pr NAHSET E bR BE BERT AT ER A Kot
[l Jom A6 2% 2o 52 B 19 H B [ B R R 1R 25 H 3
20234E6 H15H 202346 H21H
TSA/CNF & FR A0 MR 2y ik ZRE R
b B B 40 BUR) B2
R G BT e X & ] A P L3R 65 100088
HiEES (+86) 010-53962147

PCT/1SA/210 3K (58271) (20224E7 1)




E R ERS = Br B iE S
Bk LIS
KFRIEE RIS PCT/CN2022/137414
. . A o i
R 3 R S AU GO A ot
CN 104804041 A 201577 H29H T

PCT/1SA/210 R (MIREFME) (20224E7H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims
	Page 31 - claims
	Page 32 - claims
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - wo-search-report
	Page 36 - wo-search-report
	Page 37 - wo-search-report
	Page 38 - wo-search-report

