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(57) Abstract: Disclosed in the present invention is a novel method for synthesizing a-linear alkyl substituted heteroarene. In the
presence of organic alkali, a-linear alkyl substituted heteroarene is synthesized by a hydroheteroarylation reaction of heteroarene and
non-activated linear intermediate olefin by using nickel (IT) complex Ni(IMXy)[P(OEt);|Br; as a catalyst (IMXy is [RNCHCHNR)C],
and R is 2,6-dimethyl-4-methoxyphenyl). Compared with the prior art, the present invention uses nickel to catalyze the tandem iso-
merization/hydroheteroarylation reaction of non-activated linear intermediate olefin and heteroarene, and can convert cheap and easily
available intermediate olefin or an isomer mixture thereof into linear alkyl substituted heteroarene having a high added value. The reac-
tion selectivity is good, the product yield is high, and a novel method for synthesizing o-linear alkyl substituted heteroarene is provided.
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BREAR

BRI B IR A N M NS R IT, [RAAET R W
PP HIZ5M 5 F ( Med. Chem. Res. 2016, 25, 173) , EA HEEKE M
B e —KBRMHE. SHZRNERJER, R ELRE SRS
B R B 100%)5 F 45, A E BRI R S R A SRt T RS
SO G RIS RRA, FREIT 200 WIRIER R . FERCAUE R, R R
T e A SRR Rl B e B AR 2R 55 8 B A VA LU B R Chem. Rev.
2017, 117, 9333) . {HAZ, FMHPEFEENFERKIRELIEE DK B,
SO AR &8 AL SEBL T VSt R R (i a, B —ARHLURTES
voa, B-AMAIERAE) WIS S YICT-r M B B AL, BRI AR
B AR C J. Am. Chem. Soc. 2018, 140, 6062) . 54h, BEEARFIH
XS A UR I BN A], E 4 S =R R E S B RS E RT B
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[0027] X MAT RHERAE, SRR B s TODCL o (0.4 mL) ,
, = FTUnity Inova~400INMRIY 2 RAE:  'H NMR (400 MHz, CDCI ) :
6 8.68 - 8.56 (m, 2H), 8.00 (t, J =7.9 Hz, 1), 7.34 (d, J =7.5
Hz, 1H), 3.86 (qt, J = 7.1, 3.7 Hz, 6H), 2.83 (s, 3H), 0.98 (t, J =
7.0 Hz, 9H).
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FHEA N

[0031]  GALRYF, FESchlenk KSR RIKIMAMEI T (7. 22250, 0. 012ZFE/R, 2
mol%) . ZEFH (21.0Z&5%, 0.25Z28fE/R) . 1-FIEIFRRIE (66. 125, 0.5
0ZFE/R) « R-4—F0 (84.22Z 30, 0. THZE/R) ANEFIRIE (1.52F) , T
90 °CR 36/ o SIS HIIAIK (0. 5ZFH) VRN, JBAWH I IR
OB (3X3ZTH) FHL, £FKNa S0
TR, iUk, BB SR (EtOAc/PE = 1:2) , F2ZE95%, WL
LU
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BrE s CDCL (0.4 mL) , = FFUnity Inova—400INMRIX 3l 5E &

fiE:  'H NMR (400 MHz, CDCl 5) & 7.77 - 7.71 (m, 1), 7.31 - 7.22

(m, 3H), 3.72 (s, 3H), 2.87 (t, J = 7.8 Hz, 2H), 1.88 (p, J = 7.6 Hz,

2H), 1.46 (p, J = 7.0 Hz, 2H), 1.38 - 1.27 (m, 8H), 0.89 (t, J = 6.8

Hz, 3H).
RESEDS: fESCHEW] LA b, BEATINRE, SERILR2, SHALDNSCHER] .

R2 AFRBLAFAF A SER =
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[0035] = Z&fF: Ni(IMXy) [P(OEt) ;1Br , (2 mol%), 2a (0.5 mmol), 3a (0.75
mmol), #IMF (0.5 equiv.), HZE (1.5 mL), 90 ° C, 36 h, @SARP". off
HIETSEAE R NFRY), 8 SAE R rillE . 5Bl 80
° CIB. “THF (1.5 mL) fEJYi&E. ek (1.5 mL) AR .

[0036]  fESCHEE] —(AEAL |, BHATIRE, S5RWARS, FIH KR .

[0037]  ZR3 AFEMEATNZAT L LR -

o NiGolatpst
e woR

s Tol B8, 388

[0038]



WO 2024/026596 PCT/CN2022/109315

[0039]

[0040]

[0041]

[0042]

[0043]
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a b BB (2 mol%), 2a (0.5 mmol), 3a (0.75 mmol), KOEt (0.5
equiv.), B2 (1.5 mL), 90 ° C, 36 h, @SR, MEHIETEIENAIR
Yy, i A IS A I E . o RS

LB = DR (D I AR, B R-4-F51- (- -
ORI IR P F S 2 O A SR

AR, fESchlenk S BOR AR ML (7. 22750, 0. 012Z8E/R, 2
mol%) . ZEFH (21.0Z&5%, 0.25Z2&/E/R) | 1- (4-FREUESHEL) IR (
112. 12255, 0.502ZFE/R) « R—4-TFM (84,2275, 0. T5ZEFE/R) FIVERIHF 2
(1.5ZFF) , T90 CFM36/NEFo RMEHRIMAIK (0. 5ZFF) FHRINL,
BEVHIMANCROE (3X32TH) FH, £JoKNa S0 FHEE, o, 24
EHTBERAL (EtOAC/PE = 1:2) , F2Z90%, P&t F.

W=y CDCl 5 (0.4 ml) , = F-TUnity ITnova—400INMRIY
FINERAE:  'H NMR (400 MHz, CDCL ;) & 7.79 (d, J = 8.0 Hz, 1H),
7.31 - 7.27 (m, 3H), 7.20 (t, J =7.5Hz, 1H), 7.09 (dd, J = 8.1,
4.5 Hz, 3H), 3.93 (s, 3H), 2.76 (t, J = 7.8 Hz, 2H), 1.78 (p, J = 7.6
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[0047]

[0048]

[0049]
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Hz, 2H), 1.28 (m, 10H), 0.88 (t, J = 6.9 Hz, 3H).

SEHEBIPY DR (TD) I AR, B R-4-FMH1- Q-FFHE) —RF
IO P (1 S 2 O e A S S

AR, AESchlenk S BOR AR MEALTT (36. 0238, 0. 052K, 1
0
mol%) . ZEFH (21.0%&3%, 0.25ZFE/R) | 1- (2-FRIE) —RJFmKME (132.
12250, 0.50Z2E/R)  R-4-¢4 (84. 22555, 0. T52EE/R) FAFIFR (1.5
ZF1) , T100 CN B0/ o EERIMAK (0. 62 WRRN, BE
W I 2B 2. B (3X3ZF) FEHL, 4FkNa ,S0 , TG, i, G20
BSR4 (BtOAc/PE = 1:2) , F7368%, F¥EsRuF.

W= iETencl g 0.4 mb) , =R T TUnity Inova—400BINMRAX bl E 2
fiF: ' NMR (400 MHz, CDCl ;) & 7.77 (d, J = 8.5 Hz, 1H), 7.36 -
7.06 (m, 5H), 7.05 - 6.91 (m, 1H), 6.75 (dd, J = 26.3, 8.2 Hz, 1H),
5.28 (s, 2H), 2.80 (t, J =9.7 Hz, 2H), 1.81 (p, J = 7.7 Hz, 21D,
1.39 - 1.21 (m, 10H), 0.85 (t, J = 6.8 Hz, 3H).

ShEE] o DR D AR, i R-4-Eh51- G-FEERE) -
R IR [ S 2 T AL SR 6

SR, fESchlenk SR FARITINAMET (7. 2258, 0. 012K, 2
mol%)  ZEFHP (21.0%5, 0.252E/R) | 1- (3-HAEENE) —RIFmkmE (
95. 1% 70, 0.502BE/R) « R-4-FH (84. 225, 0. TH2FE/R) RIEMFH I (
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[0051]

[0052]

[0053]

[0054]

11
1.5ZFF) , T90 CF 36/ MERMAK (0. 5ZF) BRI, B

EMTIMAN B s (3X3ZTH) FEE, Z£FKNa ,S0 ,THGE, ik, L2
Moy B34l (EtOAc/PE = 1:4) , 7F=Z88%, ML=,

B ETCDCL o (0.4 mL) , =TT Unity Inova—400ZNMRAX il E &
fiF:  'H NMR (400 MHz, CDCL ;) & 7.71 (g, J = 3.8 Hz, 1H), 7.34 -
7.24 (m, 1H), 7.19 (dt, J = 7.4, 3.6 Hz, 2H), 4.19 (t, J = 6.6 Hz,
2H), 3.31 (s, 3H), 3.28 - 3.20 (m, 2H), 2.84 (t, J = 10.0 Hz, 2H),
2.00 (p, J =6.1Hz, 2H), 1.93 - 1.81 (m, 2H), 1.50 - 1.40 (m, 2H),
1.50 - 1.40 (m, 2H), 1.39 - 1.21 (m, 8H), 0.88 (t, J = 5.6 Hz, 3H)

EHEBIZS DR (D WAV R, B R-4-FM51, 5, 6-=HHEIRIFmK
VA (1) S 2 5 A S R

AR, fESchlenk S BOR AR ML (7. 22750, 0. 012Z8E/R, 2
mol%) . ZEFH (21.0%&5, 0.25Z28E/R) | 1, 5, 6-=HIFEIIFmEME (80. 1
20, 0.50%ZER)  R-4-F M (84. 2250, 0. THEEEE/R) MIEHIRAE (1.5
1), T90 oCF RM30/M o RBEEHRIMAIK (0. 52T HRIRE, EAEY)
A IR 2B (3X3ZFE) I, LToKkNa .50 5, Wik, LSBT
Bl (BtOAc/PE = 1:4) , 722R95%, 45T,
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B r=EFecl s (0.4 mL) , =i T TUnity Inova—400BINMRAY B I5E %
fiE:  'H NMR (400 MHz, CDC1 ;) & 7.46 (s, 1H), 7.02 (s, 1H), 3.63 (s,
3H), 2.80 (t, J =7.7 Hz, 2H), 2.37 (s, 3H), 2.35 (s, 3H), 1.82 (p, J
= 7.6 Hz, 2H), 1.45 - 1.37 (m, 2H), 1.34 - 1.21 (m, 8H), 0.87 (t, J
= 5.6 Hz, 3H),

LB DR (D AV, R4 5 1-F E-3- 2 B 5|
ISR B I

AR, fESchlenk S BOR AR ML (7. 22750, 0. 012Z8E/R, 2
mol%)  HUTEEEY (24. 025, 0.252ZFE/R)  1-FE-3-ZBiHEm|NE (86. 6%
5, 0.50%ZBER) « R-4-EH (84,2223, 0. TH2FE/R) AAFEZE (1. 5%
1), T90 CTF RA36/N o RBEERANAIK (0. 52T WRRN, BEYH
MAZBR B (3X3ZF) L, LFsKNa ,S0 , TG, ik, SHETSE
ol (BtOAc/PE = 1:10) , 7=Z83%, F=#&5t{nT.

W= iETencl g 0.4 mb) , =R T TUnity Inova—400BINMRAX bl E 2
fiF: ' NMR (400 MHz, CDCl ;) & 7.95 (dd, J = 6.6, 2.3 Hz, 1H), 7.37
- 7.32 (m, 1H), 7.27 (d, J =4.0 Hz, 1H), 7.10 (d, J = 8.4 Hz, 11,
3.73 (s, 3H), 3.19 (t, J =7.8 Hz, 2H), 2.69 (s, 3H), 1.62 (p, J =
7.5 Hz, 2H), 1.52 - 1.40 (m, 2H), 1.36 - 1.25 (m, 8H), 0.87 (t, J =
6.7 Hz, 3H).

EHEE N DR (LD IEA AT, A —4-32 15 1 - F | -3 1 FR
RSB S A
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AR, fESchlenk S BOR AR ML (7. 22750, 0. 012Z8E/R, 2
mol%)  HUTEEHY (24. 025, 0.252Z8/K)  |-FHM|BE-3—REHFEE (94.6
Z50, 0.50Z8/R) . R-A-FM (84,2271, 0. T52FE/R) FEHIFHE (1.5
2T, T90 oCF M30/MI o RBEEHRIMAIK (0. 52T HRIRE, HAEY)
FIMA R CER (3X3ZF) FEHL, ZTo7kNa ,S0 (TG, i, LAEEa
BEAl (BtOAc/PE = 1:10) , 7=Z68%, P&t T.

B r=EFecl s (0.4 mL) , =i T TUnity Inova—400BINMRAY B I5E %
fiE:  'H NMR (400 MHz, CDC1 ;) & 8.15 - 8.09 (m, 1H), 7.32 - 7.29
(m, 1H), 7.25 - 7.21 (m, 2H), 3.93 (s, 3H), 3.72 (s, 3H), 3.20 (t, J
= 7.9 Hz, 2H), 1.63 (p, J = 7.6 Hz, 2H), 1.45 (p, J = 6.9 Hz, 2H),
1.34 - 1.26 (m, 8H), 0.87 (t, J = 6.5 Hz, 3H).

SEHEBIIL DAR (TD) BSR4 M 5 2R IR R I S 05 R4k
R

AR, fESchlenk S BOR AR ML (7. 22750, 0. 012Z8E/R, 2
mol%) . LEEHR (21. 02w, 0.2522FE/R) . JRIFME (59. 12250, 0.50ZkE
IRD R4 (84, 2250, 0. THEEBE/R) FARIMZE (1.52FH) , T60 °C
NP6/ . MEEHAINK (0. 52ZFF) RPN, BRI B8R 2.0
(3X3ZF) ZEHL, ZTKNa 50 ,FHESE, 38, K ZENraBiga (Dain
MDD, PREE88%, LM .
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B r=E el o (0.4 mL) , =i T Unity Inova—400BINMRAY B l5E %
fiE:  'H NMR (400 MHz, CDC1 ;) & 7.58 - 7.51 (m, 1H), 7.48 (d, J =
6.1 Hz, 1H), 7.27 - 7.21 (m, 2H), 6.43 (s, 1H), 2.82 (t, J = 7.6 Hz,
2H), 1.81 (p, J = 7.5 Hz, 2H), 1.47 - 1.33 (m, 10H), 0.95 (t, J =
6.9 Hz, 3H),

SEHEHI DR (1D B SV AR, FEA R—4-3 i 55— R A LR F R 1 4
I T HA L o

AR, AESchlenk K SR PRI (7. 22858, 0. 01Z&2FE/R, 2
mol) . ZEFH (21.0%5, 0.252E/R) . 5-HAEIFIRE (74. 12255, 0.
SOZZEE/R) o R—4-F4 (84. 2870, 0. T52FE/R) FEHFA (1. 52T ,
T60 °CH I BI36/NI o SMEEHRMAIK (0. 52FF) FRKBL, WEWHIAL
B2 lE (3X3ZZTH) B, ZHKNa ,S0 [ FIEE, 138, Lk ZEHaEiRa (
PAAEAT Ve 72 25D, F=286%, PN .

B ETCDCL o (0.4 mL) , =TT Unity Inova—400ZNMRAX il E &
fiF:  'H NMR (400 MHz, CDCl ;) & 7.34 - 7.23 (m, 1H), 6.95 (t, J =
3.3 Hz, 1H), 6.79 (dd, J =9.0, 3.1 Hz, 1H), 6.30 (d, J = 3.4 Hz,
1H), 3.81 (s, 3H), 2.72 (t, J = 7.3 Hz, 2H), 1.72 (p, J = 9.2, 7.7
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Hz, 2H), 1.42 - 1.25 (m, 10H), 0.88 (t, J = 6.5 Hz, 3H).

S DR (TD) FC AW AR, AL S —4— 7 M 5 R I 1 S 2 07 2k

¥ o
AR, AESchlenk K SR PRI (7. 22858, 0. 01Z&2FE/R, 2
mol%) . ZEFHH (21.0225L, 0.262E/R) | Wi (34. 0255, 0.50%E/R)

v RA-EM (842525, 0. THEEEE/R) FIVERIFZE (1L5ZF) , T60 CTFx
36/ o RBEEHMAIK (0. 52 VKRR, WEWHMAZEK R (3
X3ETH) FHL, &uKNa S0 WG, ik, SRR ERAD (A4
BEED , 7PUEE8B%, A .

B ETCDCL o (0.4 mL) , =TT Unity Inova—400ZNMRAX il E &
fiF:  'H NMR (400 MHz, CDCL ;) & 7.29 (d, J = 1.9 Hz, 1H), 6.27 (dd, J
=3.2, 1.9 Hz, 1H), 5.96 (d, J = 3.2 Hz, 1H), 2.61 - 2.55 (m, 2H),
1.66 - 1.60 (m, 2H), 1.35 - 1.28 (m, 10H), 0.87 (t, J = 6.8 Hz, 3H)

S+ DR (LD FEC AW AL, AL S —4— 4 5 2 T L ke (R S R 5

B IR R
AR, AESchlenk K SR PRI (7. 22858, 0. 01Z&2FE/R, 2

mol%) . ZEFH (21.0%&5%, 0.25Z28fE/R) . 2-FIJLIRIE (41. 1256, 0.50%
BEIR) =44 (84, 28750, 0. Th&BE/R) FMAIHZE (1.6%7H) , T60 °
CF 36/ o MESHUIMAIK (0. 5ZFF) R, BAWHIMAZIRZ
BE (3X3ZETP) FHL, LHoKkNa .50 G, ik, SR Sial (Blag
FhBE B, PrEE82%, SN .
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B r=EFecl s (0.4 mL) , =i T TUnity Inova—400BINMRAY B I5E %
fiE: 'H NMR (400 MHz, CDC1 ;) & 7.03 (d, J = 31.2 Hz, 1H), 5.83 (s,
1H), 2.55 (t, J =7.6 Hz, 2H), 2.28 (s, 3H), 1.66 - 1.56 (m, 2H),
1.33 - 1.24 (m, 10H), 0.87 (t, J = 6.7 Hz, 3H).

ST = DV (TD LAY AR, AR -4— 746 5 1 - B R R K )
A A5 AR o

AR, fESchlenk S BOR AR ML (7. 22750, 0. 012Z8E/R, 2
mol%) . ZEFH (21.0Z&5%, 0.25Z28fE/R) . 1-FIEIFRRIE (66. 125, 0.5
OZEFE/R) | Mi-4-350% (84. 22235, 0.7H2ZE/R) AR (1.5%F) , T
90 °CR 36/ o SIS HIIAIK (0. 5ZFH) VRN, JBAWH I IR
CBR (3X3ZTF) R, £FoskNa 1,50
TG, iUk, BB SIR (EtOAc/PE = 1:2) , F22Z92%, FYIgR
.

B r=EFecl s (0.4 mL) , =i T TUnity Inova—400BINMRAY B I5E %
fiF:  'H NMR (400 MHz, CDCl ;) & 7.77 - 7.71 (m, 1H), 7.31 - 7.22
(m, 3H), 3.72 (s, 3H), 2.87 (t, J = 7.8 Hz, 2H), 1.88 (p, J = 7.6 Hz,
2H), 1.46 (p, J = 7.0 Hz, 2H), 1.38 - 1.27 (m, 8H), 0.89 (t, J = 6.8
Hz, 3H).

SCHER DY DUR (LD BCE AR, A/ -4-vi (1:LREY) 51-
FR DR G R e 1) S 2 0 BN R R

AR, fESchlenk S BOR AR ML (7. 22750, 0. 012Z8E/R, 2
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mol%) . ZEFH (21.0Z&5%, 0.25Z28fE/R) . 1-FIEIFRRIE (66. 125, 0.5
0ZZBE/R) | I/ JR—-4—FF (L:LREY)  (84. 22758, 0. T622FE/R) FIEHH
K (LBZFE) , T90 «CHR36/N o SBAEHRIMAK (0. 52T H K
, REVWTHIMAN IR B (3X32ZF) I, &KTKNa .50 FHEE, i, &
FEEM B4 (EtOAc/PE = 1:2) , 77Z94%, P& F.

B r=EFecl s (0.4 mL) , =i T TUnity Inova—400BINMRAY B I5E %
fiE:  'H NMR (400 MHz, CDC1 ;) & 7.77 - 7.71 (m, 1H), 7.31 - 7.22
(m, 3H), 3.72 (s, 3H), 2.87 (t, J = 7.8 Hz, 2H), 1.88 (p, J = 7.6 Hz,
2H), 1.46 (p, J = 7.0 Hz, 2H), 1.38 - 1.27 (m, 8H), 0.89 (t, J = 6.8
Hz, 3H).

SR L VR (TD) TS AR, AN/ e —3—3F 4 5 1 - FF BE 2 O ke
ISR B I

AR, fESchlenk S BOR AR ML (7. 22750, 0. 012Z8E/R, 2
mol%) . ZEFH (21.0Z&5%, 0.25Z28fE/R) . 1-FIEIFRRIE (66. 125, 0.5
0ZZBE/R) M/ Je-3-F M (84. 22750, 0.7T622BE/R) FARIFZE (1. 52

, T90 oCN 36/ o SRS AN (0. 52 F) VRN, IRBEWTH A
LB CHE (3X3ZTP) FEE, KTKNa ,50 FHEfE, i, LM ENa s
(EtOAC/PE = 1:2) , 77Z94%, F¥H=auF.
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B r=EFecl s (0.4 mL) , =i T TUnity Inova—400BINMRAY B I5E %
fiE:  'H NMR (400 MHz, CDC1 ;) & 7.77 - 7.71 (m, 1H), 7.31 - 7.22
(m, 3H), 3.72 (s, 3H), 2.87 (t, J = 7.8 Hz, 2H), 1.88 (p, J = 7.6 Hz,
2H), 1.46 (p, J = 7.0 Hz, 2H), 1.38 - 1.27 (m, 8H), 0.89 (t, J = 6.8
Hz, 3H).
TG F75 DA (LD BCA AL, AR 527 I 55 1 - F DR Rk e
ISR B I

AR, fESchlenk S BOR AR ML (7. 22750, 0. 012Z8E/R, 2
mol%) . ZEFH (21.0Z&5%, 0.25Z28fE/R) . 1-FIEIFRRIE (66. 125, 0.5
0ZZBE/R) M/ Je—2-F 4 (84. 22750, 0. 7T6=2BE/R) FARIFZE (1. 52

, T90 °CF R BL36/NAF o RBLEEAIMAIK (0. 52 ) WKL, BEWF A
LB CHE (3X3ZTP) FEE, KTKNa ,S0 FHEfE, i, LM EN R
(EtOAc/PE = 1:2) , 77#92%, F¥H=auF.

H’_«}

gy

B ETCDCL o (0.4 mL) , =TT Unity Inova—400ZNMRAX il E &
fiF:  'H NMR (400 MHz, CDCl ;) & 7.77 - 7.71 (m, 1H), 7.31 - 7.22

(m, 3H), 3.72 (s, 3H), 2.87 (t, J =7.8 Hz, 2H), 1.88 (p, J = 7.6 Hz,
2H), 1.46 (p, J = 7.0 Hz, 2H), 1.38 - 1.27 (m, 8H), 0.89 (t, J = 6.8

Hz, 3H),

SEREB B PV (LD IS &Y AL, 1B I 5280 5 1 - ZE 2R R 1 &
74 55 AL S

TAARYT, FESchlenk e MR (7. 225, 0. 01=ZEE/R, 2
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mol%) . ZEFH (21.0Z&5%, 0.25Z28fE/R) . 1-FIEIFRRIE (66. 125, 0.5
0ZZFE/R) « R-5-Z8J% (101. 02£5¢, 0. 7TH2ZBE/R) FARIH R (1.522F) ,
T90 oCH R BI36/NIT o SMEEHRMAIK (0. 52FF) FRKRBL, WEWHIMAL
MR CBR (3X3%TH) AL 4FKNa 550

TG, 198, SFENTYER4 (FtOAc/PE = 1:4) , F=E90%, F=gEi
.

B r=EFecl s (0.4 mL) , =i T TUnity Inova—400BINMRAY B I5E %
fiE:  'H NMR (400 MHz, CDC1 ;) & 7.80 - 7.66 (m, 1H), 7.34 - 7.14
(m, 3H), 3.69 (s, 3H), 2.85 (t, J = 7.8 Hz, 2H), 1.87 (p, J = 7.5 Hg,
2H), 1.50 - 1.41 (m, 2H), 1.39 - 1.21 (m, 12H), 0.89 (t, J = 6.8
Hz, 3H).

SEHEEI /N DR (1D FL AW AR, AR 61 51— F BRI R

IR T HA R o

AR, AESchlenk K SR PRI (7. 22858, 0. 01Z&2FE/R, 2

mol%) . ZEFH (21.0Z&5%, 0.25Z28fE/R) . 1-FIEIFRRIE (66. 125, 0.5
0ZBEIR) « R-6-T1 "M (126. 2250, 0. T5ZEE/R) FIVERIF AR (L 52F)
, T90 °CF R BL36/NAF o RBLEEHUIMAIK (0. 52 ) WKL, BEWF A
LB CHE (3X3ZTP) FEE, KTKNa ,50 FHEfE, i, LM ENa s
(EtOAc/PE = 1:4) , 7=382%, a5zl
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[0103]

[0104]

B r=EFecl s (0.4 mL) , =i T TUnity Inova—400BINMRAY B I5E %
fiF:  'H NMR (400 MHz, CDCl ;) & 7.75 - 7.70 (m, 1H), 7.26 - 7.19
(m, 3H), 3.66 (s, 3H), 2.83 (t, J = 7.8 Hz, 2H), 1.86 (p, J = 7.5 Hz,
2H), 1.50 - 1.40 (m, 2H), 1.37 - 1.22 (m, 18H), 0.89 (t, J = 6.8
Hz, 3H).

AR B BA A SRR E IR TR B4R (1D it A 9N1 (IMXy) [P (OEt) 51Br

AR (IMXy 2y [ (RNCHCHNR) C1, RA2, 6- I H-4-F4( IR L) |, 7EA ML
FAAETT, I AR A ELRE P R A R 5 SR R % 05 B OB, oA a — LR A
BRI 5 R T —ROBN & g e, AR IR A ik g AR
WA ELRE P R R R AL B e R TR S i e e (o AT B S5 A o - ELRE
B AR5 45, TR 3 S 5 A I v TR e S R SR, IR e 2D BEAIG
GRS BB, AR ARSI TS, HABUFRIRE T, R
DR A e A 7RI 2 R PR 6 P, R B L SRR 2 AN
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BRI R A5
i o - AR i, BT, AL
B, MRS, R, BT, T A
oIV AT R R A IR, 135 o - LSRRI IUR 5

MRYEBOMZER IR 5 % o - ERERT RO TR Tk, HARrib e T
» TR TE U N R T BTN (IMXy) [P (OBt) 5]Br ,

RPN EDR LTIk & i o ~E G R UOR T e ik, e T
» AN CEEEGEUT AN RONAETE I BT
RPN EDR LTIk & i o ~E G R UOR T e ik, e T
s FTIR SRR 960~130°C, IF[E) 930 ~60/Mf
RPN EDR LTIk & i o ~E G R UOR T e ik, e T
» BMELL). GO, TR A, ARSI B T R AR
EEIREE A (0.02~0.10) :0.5:1: 1.5,

RPN EDR LTIk & i o ~E G R UOR T e ik, e T
» RFRMEY NI RAL G WIS B VB A R B
BRI AL A0 ARt ELEE T MR e L S R P AL 2 A SR A

Hr, RCR Shkedt.
MRYEBOM RO ik 5 % o — RN RIS R Tk, HRrib e T
» RIFIRMERA S PR T P i RIS
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Horpr, R UGHEL, F53E, REREUGRESE, R 2HIR ML AR B AT

WG| RSAL S H T B SR i A SRR

Hrp, R OB
FEIF IR BRI SR AL S5 0 R R B s i RIS

Hrp, RONEBTFEFEE; R VAT BRI,

MRYEBOM Rk 5 K o - EREBE BRI I7 e I T I % 1 o - H
BEGTRRUAUR TT

MRAEAHZ RS PTIR o —EEEFE AR TR, HAFIEAET, o -EBE
Kk B 75 ke AL 22 5 A 20D -

g::g-i‘%
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FIE A Y o —ELEE b B8 o7 e b B R 1



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2022/109315

A. CLASSIFICATION OF SUBJECT MATTER
C07D 235/08(2006.01)i;C07D 307/36(2006.01)i;CO7D 307/79(2006.01)i;CO7D 209/12(2006.01)i;C0O7D 209/18(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)

C07D235,C07D307,C07D209

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)

VEN, CNTXT, ENTXT, CJFD, CAPLUS, REG: 7N K2, FNERL, 370, X0, B, I, 22558, B, %, 12, alkyl,
heteroarene, base, nickel, complex, hydroheteroarylat+, olefin

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X CN 111420709 A (SOOCHOW UNIVERSITY) 17 July 2020 (2020-07-17) 8, 10
description, paragraphs 3-17, and embodiments 2, 3, and 4

Y CN 111420709 A (SOOCHOW UNIVERSITY) 17 July 2020 (2020-07-17) 1-7,9
description, paragraphs 3-17, and embodiments 2, 3, and 4

Y CN 112675919 A (SOOCHOW UNIVERSITY) 20 April 2021 (2021-04-20) 1-7,9
description, paragraphs 3-15

A CN 110330535 A (SOOCHOW UNIVERSITY) 15 October 2019 (2019-10-15) 1-10
entire document

A CN 106279297 A (SOOCHOW UNIVERSITY) 04 January 2017 (2017-01-04) 1-10
entire document

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

24 April 2023 26 April 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/CN2022/109315
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 111420709 A 17 July 2020 WO 2021212734 Al 28 October 2021
N 112675019 A 20 Apil2020  Nowe
oN 110330535 A 150ctober2019  Nome
oN 106279207 A O4Jamuary2017  Nome

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



Efrte R iR &

I B B IR 5
PCT/CN2022/109315

A ESIRbaES

209/18(2006. 01) i

CO7D 235/08(2006. 01)1;C07D 307/36(2006.01)1;CO7D 307/79(2006. 01) i;CO7D 209/12(2006.01)1i;C07D

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. R

T2 A AR PR BE SRR (PR » R ARG M) 2K5)
C07D235, C07D307, CO7D209

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

e P R I & 10 H 1 R e (B R A4 A, AR A CanfiE DD )

VEN, CNTXT, ENTXT, CJFD, CAPLUS, REG. FMKZE, #hEM, M, XI5, ka3, WmH, W5k, HH, 2,
#5142, alkyl, heteroarene, base, nickel, complex, hydroheteroarylat+, olefin

C. MK
% AU SIS, BB, JREHMHREE PRI

X CN 111420709 A (FRMKF) 20204E7H17H (2020 - 07 - 17) 8,10
PRI SE3-1TRL, sERifl —, = FaPY

Y CN 111420709 A (FRMKF) 20204E7H17H (2020 - 07 - 17) 1-7,9
PRI SE3-1TRL, sERifl —, = FaPY

Y CN 112675919 A (FRMIK%) 20214F4H20H (2021 - 04 - 20) 1-7,9
{55315

A CN 110330535 A (FRMIR%) 2019410 H15H (2019 - 10 - 15) 1-10
=0

A CN 106279297 A (FRHNK%) 201741 H4H (2017 - 01 - 04) 1-10
=0

[Nacssepprecms: b .

TR R

* 5 ASCHF R R AR,

“N7 IAARRAIFISS IZER TIE R — BRI A RO
“p”  HEEALE B bR E R S HER SO

“E” fEFE PR HIEH R BREE ARG HE R ER

“17 PEHE RSB P2 B A, S AL, (B0 T A
R 2 B B B A i S

“x” FRRAERENCME, BMERZSCH, AEEREFIRAAR
Fan ARG AE

o b T U DX TS L6 5 100088

\ DML BARERTEAH ey SRR, SIS B B £
L7 TTRAHRAATE R AR, SRS EAR 5 A e

ﬁiﬁaﬁaﬁmﬁ%ﬁ%mﬁﬁﬁmﬁammi#<mﬂw SRR e JATEBAN RS RIS, Bk
“07 WROKAT. (B, FEMRIATRATFI ‘47 FIBRERINsH
wpr A L5 T B 8 L ELIR T B LS B S
I Br i 2 SRR 58 A H B Bl i &S ik & 5 #

202344 241 202344 26 F
TS CNER) 2 Fi ATl 25 M R R
o L S AT LR

5

IG5 (+86) 010-62084574

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




Bl H S
XTREERNESR PCT/CN2022/109315
Wit 4 8 0 B RS el Gl el
CN 111420709 A 20207 H17H WO 2021212734 Al 2021410 H28H
CN 112675919 A 202144 H20H T
CN 110330535 A 2019410 H15H T
CN 106279297 A 20171 H4H T

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




	Page 1 - front-page
	Page 2 - description
	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 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - wo-search-report
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report

