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Abstract A new Mn(III)/Mn(II) induced reaction was developed, which involves a radical 6-endo-lrig cyclization
of 1-isocyano-2-[ 1-(trifluoromethyl )vinyl Jbenzene with arylboronic acid and catalyzed by manganese. Various 4-CF,-
2 arylquinolines were obtained with high regioselectivity , chemical selectivity and mild condition without any exter-
nal oxidants, ligands, or additives.
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AURBIZH T HRR T & = W BR 0 057 e 5 WU i I SOs , sk e 2R Ak (G0 g 3 H Ak
AN ) 38 A e e . AR Baldwin BUON), 2B A T0EE A by 2 v (R1AAAT PR RR AT RB A PR ALaR 42, R
5-exo-trig Fll 6-exo-trig Mk, . S-exo-trig MU LE SN J1 2E RIS, AR L 2% B HAT R, 23 Az B s 77 4450,
Yu S5V R A S g AR BRI (U5 LR 3L ) | S T 6-endo-trig [ H1 J 1 IX s B PR 2R
k. R4 Welin 482242 Hh 9 AAMEVE LN, AS PR BB O M oo B YW+ — U R T BB 2 2 3
AL HEAR W] 1Y) 6-endo-trig NIME . BET I, ASCORE T Mn 55019 1-5905086-2- [ 1- (=9 ) 20 1R
ERHARR ) 6-endo-trig [ FHAEFMU SN, #a)EE T 2 Fl 4- — 550 FH MMk AiT A= 4

1 SEIGERS

1.1 RFI5EE

AOMBEA TR T8, bl PELElitPa BRA R A2 TR (200~300 H ) , 183 /K 24 YR
HIRA A = ZBEME 4G [ Mn (acac), ], 20 Hral, b Heq5 B 25 BB B0 A3 B |15 — 2 Tk AT T 44
[Culacac),] . = LMBEHNENER [ Fe(acac),] . BEFRER [ Fe(OAc), | FIPU/K A BEBR %S Mn(OAc),-4H,0 |, 34T
ali P MR AR A BRZS B ZRIER (Phenylboronic acid) . XX (ARIMFEE S ) — i (B,pin, ) F1 2-71 -
3,3,3- 3N (2-Bromo-3, 3, 3-trifluoropropene ) , 7344k, b IREAE IS A4 B 2R AT FRA R 5 SRR %
(2-Bromoaniline ) FIX 2K L — 8k — SR [ PACL (dppf) |, 4k, ZHRFEAFREARA ] LR
Bi(KOAc), Zr#rali, FigBTHr T AR A A BRA | 5 BkFREH (K,CO,) . ZJIE (MeCN) | N, N-—H J
HH 5 i (DMF) 1 DY & W iRg (THE) | 43 BT 2, RFERL Ak 245050 A7 BR A B 5 B 2K (Toluene) Fil 2, 1R TiF
(Ac,0) , 43t , 254 HA L= A R A Al 5 1, 4- 2 %E (Dioxane) . — 54 A Wi (POCL,) Al B iR
(HCOOH), 4y#rali, g2 3uRH Bedn A7 B A A .

Bruker AVANCE IIT 400 MHz %! 4% i 3L 9% 9% 1354 (NMR) , £ [ Bruker /A ] ; Bruker AVANCE NEO
600 MHz B AZ i SL PR 35 AL (NMR) , 1% [# Bruker 23 7] 5 BrukermicrOT & i 556 FH B 1% 4%, 7% [#] Bruker 2
Al 3 SGWX-4B B 8 fsfhs s A, _E VA i O E AN ER AT FR A ] 5 B S025 BYfinivi Jydid Fis . F [ IKA
YNGR
1.2 XIEfE
121 1-FEE2-[1-(ZHAFH)THEE R AW N A KT E W 100 mL i R A ARIR A 7. 4
mmol 2-TRZEM . 11. 1 mmol BERWFR AR ESE K 30 mL 1, 4- w84, ER A FE FMAO0. 07 mmol 1, 1-%L

TORFERE) TRk S LR 14, 8 mmol ZFRBR, 38 G 2 min J5 B H VI, T 100 CHIEALEHE 3 h;

I FH 2 G 3 1 (TLC) WS SN 5 ROV 58 42 ) , AR 2 s 2, InA 20 mL 2R Z R il
20 mL /KT A, A LA FRR 60 mL A AR R S A /KA DR, FHIE S J0KGRIREN T4, 118, Wi
T 2 2 R VA, T R R 3 (VRIBE : V st V =40 1) A3 ES4lAL, VL 67% 77 R155) 1.3 ¢
2~ FEF AR AT G 1 € 44k

1] 100 mL iR FR I 1. 3 g 2-22 R0 i 451 W6 2 8 FD 23 miL DU &0k IR, 76 i UAUE R A0, 1
mmol X ( R SEE) Z S AN 11. 5 mL 2 mol/LARFREH /KA 14. 4 mmol 2-R-3,3, 3- —F N HE-1-45
W2 min J5 S BB, FEJG T 60 CHEFE 12 hy 3853 TLC WM R, ff N 5e2)n , KisREm 2
AR E, A 20 mLoK, SR FH 40 mL R ZBEZE I A7 HLAH A 20 mL AR Al fe stk s e ik, H
T TOKBRER AN T, 2L uE, DR AEZE R VAR . i AR RS (PRI . Vet V o =20 DS
itk LL50% iy 3155 538. 1 mg 2-(3,3, 3- = J5 N k-1 --2- 35 ) HE e et etk 47y

] 10 mL/NECFRIITAC 17. 3 mmol FRER A1 17. 3 mmol ZFRET, H-T IR FHt+E 30min, 21 H R Z
BRI BT F— R . #52. 9 mmol 2-(3,3,3- =GN K- 1-45-2-38 ) ZE AN A 25 mL BB, fin
A4 mLTHF, FIIEZEE T, F0 CTHHHE; R 2 IMABH 17. 3 mmol R L FRET ; W7 T
0 CREERE hy i TLC WS R, Ff RN SE 4, B i 7 2 s =, A 20 mL 7K, P 45
mL DCM L ; A ALAH ] 60 mL A8 Ak B8 SN e s, IS i T K B R AN T, 238, BlRBR 50
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. AR S (VRN : VoV zgees=S 1 D A0 B 4IAL, L 90% 177 %45 5] 560 mg N-[2-(3,3,
3 GRIN-1 -2 38 ) AR | IR B TR

H2. 6 mmol N-[2-(3,3,3- = F0N-1-075-2-58) A5 [ R 13 mL THF %4 2 50 mLAE R, fin
A 15.6 mmol = Z i, SRJG AR 2E% B 5, # R NIE T 0 CHBE FHFETA ; 0 °CF, ¥ 7.8
mmol POCLIZ M AR KW AR R A, B0 5 min I1—K; N2 )5 F 2R BRE3 hy i TLC W
N, FER N SEA G, KBS 2 2k, A 20 mLJK, FEH 60 mL DCM #4721 ; &4 Bl
A, PSR OB RGN T4, 1 0%, URBR LI . 8 BT 3% (BRI s Vs V s n=100: 1) 53
sk, LL62% 77 %455 318 mg 1-5ME3E-2-[ 1-( =5 H L) M5 PR iRy .

W FIR A RUEY) 1a~1i(Scheme 1).

JJ\CFs

N Br (1) Pd, Bapin, C[Bpin (2)Pd, Br Y,
o — R+ -
ZSNH, 1.4-dioxane P> NH, THF = NH,
(3)HCOOH,Ac:0 i Y “CF (4) EtN, POCL, N @\)LCFj
THF N A NL -
NHCHO Ne

Scheme 1 Synthetic route of 1-isocyano-2-[1-(trifluoromethyl)ethenyl]benzenes derivatives

122 4-ZHWH2-FHAERTEN &R E AE25 mLEHES, K5 0. 2 mmol BFMTAEY (1DIE T
2 mL MeCN, FJ5 1A 0. 4 mmol 35 ZEHR (2) #10. 4 mmol Mn(acac),, F WK & F 60 'CTiHE1 h. £F
RN SERR , RS, il fE g, S H DCM VEIRAERE + FIsR YIS A IR UM, R &
B VIR A YIS AL LR LR (V etV 2mrn=40: DRI, SRR ZHTkalifl, JA54lir=y)
(Scheme 2).

CF;
= CF Mn(acac); (0.4 mmol) = X
R+ | * 4+ ArB(OH) (acac)s ( R |
XNe MeCN. 60 °C N
1 2 3

Scheme 2 Synthetic route of 4-CF;-quinoline derivatives
123 RIEE G HERME A 3aa~3ia Ll K 3ab~3ar Y FAERGE WA SRR BIE S1~E S54, ik
PEEIWTR A R I 1.

Table 1 Study of substrate scope

Entry R Ar Time/h Product Isolated yield(%)
1 4-CF, Ph 1 3ba 66
2 4-F Ph 1 3ca 69
3 4-Cl Ph 1 3da 65
4 4-Me Ph 1 3ea 50
5 5-Cl Ph 1 3fa 64
6 5-Me Ph 1 3ga 66
7 6-Me Ph 1 3ha 71
8 6-F Ph 1 3ia 68
9 Ph 4-CF,CH, 1 3ab 50

10 Ph 4-CNCH, 1 3ac 66
11 Ph 4-CICH, 1 3ad 64
12 Ph 4-BrCH, 1 3ae 70
13 Ph 4-MeC(H, 1 3af 68
14 Ph 4-OMeC(H, 1 3ag 63
15 Ph 3-NO,CH, 1 3ah 57
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Continued
Entry R Ar Time/h Product Isolated yield (%)
16 Ph 3-CO,MeCH, 1 3ai 60
17 Ph 3-FCH, 1 34 73
18 Ph 3-CICH, 1 3ak 70
19 Ph 2-CO,MeCH, 1 3al 82
20 Ph 2-MeCH, 1 3am 78
21 Ph 1-Naphthyl 1 3an 80
22 Ph 2-Naphthyl 1 3ao 63
23 Ph 3-Thienyl 1 3ap 64
24 Ph 2-Furan 1 3aq 46
25 Ph Cyclopentene 1-yl 1 3ar 55
26 Ph Cyclohexyl 1 3as 0

Reaction conditions: 0. 2 mmol compound 1, 0. 4 mmol compound 2, 0. 4 mmol Mn(acac )3.

LAY 3aa"™, 3ba™', 3ca®®, 3da®, 3fa"?, 3ga™, 3af® M 3ag > HEHULEY) . ASCREH T
g T AR

2-IRHE-4- =G H ML A (3aa) , FIELEIA, J72£52%, m. p. 59.8~61.4 C.

6- 5 F JE-2-FK 3k -4- — G0 2 nk (3ba) , FIEAEAR, 774 66%, m. p. 94.3~96.7 C.

6- 9 -2- R HL-4- — G LMK (3ca) , 1A, 773 69%, m. p. 72.9~73.8 °C.

6 -2- R -4- = H SLvEmk (3da) , FIEAEA, )7 2%£65%, m. p. 115.7~117.0 C.

6- FH L -2- R S -4- — iU H e bk (3ea) , FIEIEA, 77 #50%, m. p. 110~112 C. 'H NMR(CDCl,,
400 MH,) , 8: 8. 16(m, 4H), 7.89(s, 1H), 7.65(d, J=8.6 Hz, 1H), 7.57~7.53(m, 2H), 7.51~7.48
(m, 1H), 2.60(s, 3H); “C NMR(CDCL,, 101 MHz), &: 155.9, 148.0, 138.8, 138.4, 134.5(q, J=
31.3 Hz), 132.9, 130.5, 130.0, 129.2, 127.6, 123.9(q, J=275.7 Hz), 122.9, 122.1, 116.2(q, J=
5.1Hz), 22.3; @0 PEF% (HRMS, C H,F.NHHEAE), m/Ak: 288.0993(288. 0995) [ M+H" .

T-GR-2- R -4 =G Lk (3fa) , FTEAEA, 774 64%, m. p. 79.7~82 ‘C. 'H NMR(CDCI,, 400
MH,), &: 8.28(d, J=2.0 Hz, 1H), 8.21~8.15(m, 3H), 8.10~8.05(dq, J=1.8, 9.1 Hz), 7.63~7.59
(dd, J=2.1,9.0Hz), 7.58~7.51(m, 3H).

7-H 32 TR -4- = B MR IR (3ga) , P EALIEIA, 773 66%, m. p. 87.9~88.5 ‘C. 'H NMR(CDCl,,
400 MH,) , &: 8.18(d, J=6.9 Hz, 2H), 8.10(s, 1H), 8.08~8.01(m, 2H), 7.58~7.48(m, 4H), 2.61
(s, 3H).

8-F JE-2-JR JL-4- — G F BE sk (3ha) , A, 7% 71%, m. p. 74~75 "C. '"H NMR(CDCIL,, 400
MH,), §: 8.27(d, J=7.2 Hz, 2H), 8.20(s, 1H), 7.99(d, J=8.5 Hz, 1H), 7.66(d, J=7.0 Hz, 1H),
7.58~7.48(m, 4H), 2.93(s, 3H); “C NMR(CDCL,, 101 MHz), &: 154.9, 148.2, 138.8, 138.8, 135.3
(q, J=31.3 Hz), 130.7, 130.1, 129.2, 127.8, 127.6, 124.0(q, J=275.7 Hz), 122.1, 121.9, 115.4
(q, J=5.1Hz), 18.7; HRMS(C,H, ,F,;NT1H5AH ) , m/z: 288. 0994(288. 0995)[ M+H" ].

8- F-2- AL -4- = J FH LA IRk (3ia) , IR, 722 68%, m. p. 93~95 “C. 'H NMR (CDCl,, 600
MH,), §: 8.24~8.23(m, 3H), 7.92(d, J=8.5 Hz, 1H), 7.61~7.55(m, 3H), 7.53~7.49(m, 2H) ;
BC NMR (CDCl,, 151 MHz), 8: 158.7(d, J=259.7 Hz), 157.0, 139.8(d, J=12.1 Hz), 138.1, 135.3
(qd, J=31.7, 3.0 Hz), 130.6, 129.3, 128.0(d, J=7.6 Hz), 127.8, 123.6(q, J=274.8 Hz) , 123.6,
119.8(d, J=3.0 Hz), 117.0(q, J=4.5 Hz), 114.9(d, J=18.1 Hz) ; HRMS (C,H,F,N 1 5 {f ) , m/:
292. 0744(292. 0744)[ M+H*].

4- (= ) -2 [ 4- (=360 3 ) R L [ memif (3ab) , FI B[4, 7% 50%, m. p. 80~82 “C. 'H NMR
(CDCl,, 600 MH,), &: 8.32(d, J=8.2 Hz, 2H), 8.29(d, J=8.4 Hz, 1H), 8.18 ~8. 16(m, 2H), 7. 88~
7.84(m, 1H), 7.81(d, J=8.2 Hz, 2H), 7.72~7.69(m, 1H); “C NMR(CDCl,, 151 MHz), §: 155. 2,
149.3, 141.9, 135.7(q, J=31.7 Hz), 132.0(q, J=33.2 Hz), 131.0, 130.9, 128.7, 128.0, 126.2(q,
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J=3.4 Hz), 124.3(q, J=271.8 Hz), 124.1, 123.7(q, J=276.3 Hz), 122.4, 116.0(q, J=4.5 Hz) ;
HRMS(C,,HFNi{3E1E), m/z: 342.0711(342. 0712) [M+H"].

4-( = 0 ) -2- [4- (FFUHR ) R sk (3ac) , FIEA A, 7728 66%, m. p. 134~136 C. 'H NMR
(CDCl,, 400 MH,) , &: 8.33(d, J=8.5 Hz, 2H), 8.28(d, J=8.5 Hz, 1H), 8.19~8.17(m, 2H), 7. 89~
7.82(m, 3H), 7.75~7.69(m, 1H); *C NMR(CDCI,, 101 MHz), &: 154.5, 149. 3, 142.5, 135.8(q, J=
32.3 Hz), 133.0, 131.1, 129.0, 128.2, 124.2, 124.1, 123.6(q, J=275.7 Hz), 122.5, 118.7, 115. 8
(q, J=5. 1 Hz), 113. 8; HRMS(C,H,F,N, i T3AE) , m/z: 299. 0794(299. 0791)[ M+H"].

2- (4-GA AL ) -4- = 5 Hengs ok (3ad) , FE IR, 772 64%, m. p. 128~129 “C. 'H NMR (CDCI,,
600 MH,) , 6: 8.25(d, J=8.5 Hz, 1H), 8.18~8.11(m, 4H), 7.82(t, J=7.7 Hz, 1H), 7.66(t, J=7.7
Hz, 1H), 7.52(d, J=7.9 Hz, 2H); “C NMR(CDCI,, 101 MHz), &: 155.5, 149. 4, 137.0, 136.6, 135.5
(q, J=31.3 Hz), 130.9, 130.7, 129.5, 129.0, 128.3, 124. 1, 123.8(q, J=275.7 Hz), 122.2, 115.7
(q, J=5. 1 Hz) ; HRMS(C,(H,CIF;NTH5AE) , m/z: 308. 0446(308. 0448) [M+H" .

2- (4-TR IR HL ) -4- = G B JL s bk (3ae) , MR, 772 70%, m. p. 131~132 °C. 'H NMR(CDCI,,
400 MH,) , 8: 8.25(d, J=8.5 Hz, 1H), 8.15~8.12(m, 2H), 8.08(d, J=8.4 Hz, 2H), 7.82(t, J=7.7
Hz, 1H), 7.70~7.64(m, 3H); “"C NMR(CDCl,, 101 MHz), &: 155.5, 149. 4, 137.5, 135.5(q, J=31.3
Hz), 132.4, 130.9, 130.8, 129.2, 128.3, 125.0, 124. 1, 123. 8(q, J=275.7Hz), 122.2, 115.6(q, J=
5.1Hz); HRMS(C,,H ,F;.NTFEAE) , m/z: 351.9942(351.9943) [ M+H"].

2-(4-FREEDREL ) -4- — 50 ik (3af) , (A EIA, 77 2£68%, m. p. 99~101.3 °C.

2-(4-FA R L ) -4- — 3 T BE Mk (3ag) , FIELIEIAR, #£63%, m. p. 97.5~98. 8 °C.

2-(3-AHFE IR KL ) -4- — 5 F JLmgs ik (3ah) , FEIER, 772 57%, m. p. 155~156 "C. 'H NMR(CDCI,,
400 MH,) , 8: 9.08(s, 1H), 8.55(d, J=7.7 Hz, 1H), 8.35(d, J=8.2 Hz, 1H), 8.30(d, J=8.5 Hz,
1H), 8.20~8.17(m, 2H), 7.87(t, J=7.7 Hz, 1H), 7.75~7.70(m, 2H); "C NMR(CDCI;, 101 MHz),
8:154.0, 149.3, 149. 3, 140.3, 136.0(q, J=32.3 Hz), 133.3, 131.1, 131. 1, 130.2, 129.0, 124.7,
124.2, 123.7(q, J=275.7 Hz), 122.6, 122.5, 115.5(q, J=5. 1 Hz) ; HRMS(C,H,F,N,0, 818 ) , m/z:
319. 0687(319. 0689) [ M+H*].

2-(3-FH PR AR I ) -4- — 350 P L ns ok (3ad) , FIERIEA, 7722 60%, m. p. 94~96 °C. 'H NMR(CDCL,,
400 MH,) , 8: 8.83(s, 1H), 8.44(d, J=7.8 Hz, 1H), 8.28(d, J=8.5 Hz, 1H), 8.20(s, 1H), 8. 19~
8.14(m, 2H), 7.83(t, J=7.7 Hz, 1H), 7.70~7.60 (m, 2H), 4.00(s, 3H); “C NMR (CDCl,, 101
MHz), 8: 166.9, 155.7, 149.4, 139.0, 135.6(q, J=31.3 Hz), 132.0, 131.3, 131.2, 131.0, 130.7,
129. 4, 128.7, 128.4, 124.1, 123.8(q, J=275.7 Hz) , 122.3, 115.9(q, J=5.1 Hz), 52.5; HRMS
(CsH,FNO, &) , m/z: 332.0890(332. 0893)[ M+H*].

2-(3-FUR AL ) -4- — U FF JE sk (3aj) , (IR, 2% 73%, m. p. 65~67 C. 'H NMR(CDCI;, 400
MH,), 8: 8.27(d, J=8.5 Hz, 1H), 8.18~8.13(m, 2H), 8.00~7.93 (m, 2H), 7.86~7.80(m, 1H),
7.71~7.64(m, 1H), 7.55~7.48(m, 1H), 7.22~7.18(m, 1H); “C NMR(CDCl,, 101 MHz), &: 164.9,
162.5, 155.4, 149.3, 140.9(d, J=7. 1 Hz), 135.5(q, J=32.3 Hz), 130.8, 130.7, 129.7(d, J=255.5
Hz), 124.1(d, J=2.0 Hz), 123.8(q, J=275.7 Hz), 123.2(d, J=3.0 Hz), 122.3, 117.2(d, J=22.2
Hz), 115.9(q, J=5.1Hz), 114.7(d, J=23.2 Hz) ; HRMS(C,H,F,N1E1E ), m/: 292. 0745(292. 0744)
[M+H'].

2- (-G AEHE ) 4- — FU H HLngs bk (3ak ), A [EA, J=270%, m. p. 64~65 °C. 'H NMR(CDCI,, 400
MH,), &: 8.30~8.21(m, 2H), 8.18~8.11(m, 2H), 8.07~8.02(m, 1H), 7.83(t, J=7.7 Hz, 1H),
7.70~7.64(m, 1H), 7.47(d, J=5.1 Hz, 2H); “C NMR(CDCl,, 101 MHz), §: 155.2, 149. 3, 140. 4,
135.5(q, J=32.3 Hz), 135.5, 131.0, 130.8, 130.4, 130.2, 128.5, 127.8, 125.7, 124.1, 123.8(q,
J=275.7 Hz) , 122.3, 115.8(q, J=5.1 Hz) ; HRMS (C,H,CIF;N 15518 ) , m/: 308. 0449 (308. 0448)
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[M+H"].

2-(2-H PR HE AR I ) -4- — S0 FH LMk (3al) , BEEETIARY), 772 82%, '"H NMR(CDCL,, 400 MH,) , §:
8.22(d, J=8.5 Hz, 1H), 8.18(d, J=8.5 Hz, 1H), 7.94(d, J=7.7 Hz, 1H), 7.88(s, 1H), 7.85~7.79
(m, 1H), 7.72~7.62(m, 3H), 7.56(td, J=7.6, 1.3 Hz, 1H), 3.66(s, 3H); “C NMR (CDCl,, 101
MHz), §: 168.8, 158.4, 148.9, 140.4, 134.5(q, J=32.3 Hz), 131.9, 131.6, 130.7, 130.6, 130. 4,
130.3, 129.4, 128.4, 124.1, 123.8(q, J=275.7 Hz), 122.0, 118.7 (q, J=5.1 Hz), 52.3; HRMS
(C,H,FNO,HAE) , m/z: 332.0891(332.0893) [ M+H"].

2-(2-FH ILIR L ) -4- = G0 LM IR (3am) , FIEEA, 722 78%, m. p. 58~59 “C. 'H NMR(CDCI,,
400 MH,) , &: 8.27(d, J=8.5 Hz, 1H), 8.19(d, J=8.5 Hz, 1H), 7.87(s, 1H), 7.84(t, J=7.7 Hz,
1H), 7.70(t, J=7.7 Hz, 1H), 7.53(d, J=7.1 Hz, 1H), 7.42~7.33(m, 3H), 2.46(s, 3H); “C NMR
(CDCL,, 101 MHz) , 8: 159.8, 148.9, 139.6, 136.4, 135.6(q, J=31.3 Hz), 131.4, 130.7, 130.6,
129.9, 129.3, 128.3, 126.5, 124.1, 123.7(q, J=273.7 Hz), 121.6, 119.5(q, J=5.1 Hz), 20.6;
HRMS(C,,H,,F,Ni1541 ) , m/z: 288.0997(288. 0995)[ M+H"*].

2-(Z5-1-38) -4- = G H Femsmk (3an) , FIEAER, 7% 80%, m. p. 134~135 °C. '"H NMR(CDCI,, 600
MH,), &: 8.35(d, J=8.5 Hz, 1H), 8.25(d, J=8.5 Hz, 1H), 8.14(d, J=8.4 Hz, 1H), 8.05(s, 1H),
8.00(d, J=8.2 Hz, 1H), 7.97(d, J=8.2 Hz, 1H), 7.91~7.86(m, 1H), 7.77~7.72(m, 2H), 7. 66~
7.61(m, 1H), 7.58~7.51(m, 2H); “*C NMR(CDCI,, 151 MHz), &: 159. 1, 149.2, 137.6, 134.8(q, J=
31.7 Hz), 134.3, 131.2, 130.9, 130.7, 130. 1, 128.8, 128.5, 128.3, 127.3, 126.4, 125.6, 125. 4,
124.2, 123.8(q, J=274.8 Hz), 121.9, 120. 4(q, J=4.5 Hz) ; HRMS(C, H,,F;NT1531H), m/z: 324. 0995
(324.0995)[ M+H"].

2-(48-2-3k) -4- = G FH Sk (3a0) , FIEEEAR, 7223 63%, m. p. 144~146 ‘C. 'H NMR(CDCI,, 400
MH,), 8: 8.63(s, 1H), 8.40(d, J=8.6 Hz, 1H), 8.34~8.30(m, 2H), 8.18(d, J=8.0 Hz, 1H), 8.01
(d, 2H), 7.92~7.88(m, 1H), 7.83(t, J=7.6 Hz, 1H), 7.69~7.64(m, 1H), 7.57~7.55(m, 2H) ;
BC NMR (CDCL,, 101 MHz), 8: 156.6, 149.5, 136.0, 135.3(q, J=31.3 Hz), 134.4, 133.7, 130.9,
130.6, 129.1, 129.1, 128.1, 128.0, 127.6, 127.4, 126.8, 124.8, 124.1, 123.9(q, J=276.7 Hz) ,
122. 1, 116. 3(q, J=5. 1 Hz) ; HRMS(C,,H ,F;NI15AH) , m/z: 324.0992(324. 0995)[ M+H"].

2- (WEW-2-3L ) -4- = J5U Lm0k (3ap) , FIEA A, 723 64%, m. p. 94~96 ‘C. 'H NMR(CDCI,, 400
MH,), §: 8.21(d, J=8.5 Hz, 1H), 8.14~8.08(m, 2H), 8.05(s, 1H), 7.90(d, J=5.0 Hz, 1H), 7.79
(t, J=7.7 Hz, 1H), 7.63 (1, J=7.7 Hz, 1H), 7.47(dd, J=4.7, 3.1 Hz, 1H); “C NMR (CDCl,, 101
MHz), 8: 152. 8, 149.4, 141.9, 135.2(q, J=31.3 Hz), 130.6, 130.6, 127.9, 127.0, 126.9, 125.8,
124.1, 123.8(q, J=275.7 Hz), 122.0, 116.3(q, J=5. 1 Hz) ; HRMS(C,HF NS THAE) , m/z: 280. 0409
(280. 0402) [ M+H"].

2- (I E-2- 35 ) -4- = 960 FF LM bk (3aq) , FIEIEIA, 773 46%, m. p. 74~76 “C. 'H NMR(CDCI,, 400
MH,), &: 8.20(d, J=8.5 Hz, 1H), 8.13~8.07(m, 2H), 7.83~7.76(m, 1H), 7.67~7.65(m, 1H),
7.65~7.59(m, 1H), 7.30(d, J=3.4 Hz, 1H), 6.63(dd, J=3.3, 1.7 Hz, 1H); “C NMR (CDCl,, 101
MHz), 6: 153.0, 149. 1, 148.5, 145.0, 135.1(q, J=31.3 Hz), 130.8, 130.4, 127.9, 124.2, 123.6
(q, J=275.7 Hz) , 121.9, 115.0(q, J=5.1 Hz), 112.8, 111.4; HRMS (C HF,NO i+ B {4 ), m/:
264. 0630. (264. 0631)[ M+H"].

2- (PR J3G-1-M5-1- 25 ) -4- — 35U F R WE IR (3ar) , FIEAEIA, 7228 55%, m. p. 79~81 C. 'H NMR(CDCI,,
400 MH,) , §: 8.14(d, J=8.4 Hz, 1H), 8.06(d, J=8.4 Hz, 1H), 7.90(s, 1H), 7.75(t, J=7.3 Hz,
1H), 7.59(t, J=8.1Hz, 1H), 6.78(s, 1H), 3.02~2.95(m, 2H), 2. 69~2. 63(m, 2H), 2. 15~2. 06(m,
2H) ; “C NMR (CDCl,, 101 MHz) , &: 154.8, 149.0, 144.3, 134.9, 134.0(q, J=31.3 Hz), 130.5,
130.2, 127.6, 124.0, 123.8(q, J=275.7 Hz), 121.7, 116.4(q, J=5.1Hz), 34.2, 32.8, 23.5; HRMS
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(C,H,FNTEAR) , m/z: 264. 0993(264. 0995) [ M+H* ].
2 GREtE

2.1 RMEZHMEL

DL 1-SERE E-2-[ 1-( =3P L) 056 T8 (1) TR (2a) VE BRI T ROV 4608 . B4,
DLt R IR R T AR R A I S A 5% 0 (36 2 HH Entries 1~5) , Hdr RN B . 2 BN
Mk . 2R R (TID) R UK & B FRERVE AL I, EAR =407 2880, Bk, AE 0l P st f A7) 2 Bk
R ST, X ROMIE FIHEAT T %82 (3 2 1 Entries 6~10). SZIGZ5 200, 5 F H A R st
S8 CREVE N PRCRATE], 350 52% MR ARAT BARF=4) . S250H RN B TR A Filf (%2
i Entry 11), LIARRIR ™R 3R45 T HER ™91, KA TAELEXT T2 IR ZE . X JRRE 1a R A%
I =R (e 29 Entry 12), RN FHARAG RS . 558 T RIIER (£ 2 W Entry 13) F1 2 19 P9 4R FH 5 1Y)
SN (322 71 Entries 16 F117) , A& IR TR 149 FH f2 455 22 0. 8 mmol LUK 2 19k PN it i) FH & 4 22 0. 2
F10. 1 mmol B, Xif S b S RAF . SEEG IR S 7 I BE HEA T T 0 6 (6 2 W Entries 14 F115), 25030, %
RIS A ], H SR BEREAA 60 “CRRICKR At

Table 2 Optimization of reaction conditions”

Entry Oxidation (n/mmol ) Solvent Temperature/°C Yield(%)
1 Mn(acac),(0.4) MeCN 80 52
2 Cu(acac),(0.4) MeCN 80 12
3 Fe(acac),(0.4) MeCN 80 9
4 FB(OAC)3(0.4) MeCN 80 Trace
5 Mn(OAc),.4H,0(0.4) MeCN 80 18
6 Mn(acac),(0.4) Toluene 80 52
7 Mn(acac),(0.4) DMF 80 49
8 Mn(acac),(0.4) THF 80 40
9 Mn(acac),(0.4) Dioxane 80 33
10 Mn(acac),(0.4) DMSO 80 10
11 Mn(acac),(0.4) MeCN 80 49
12¢ Mn(acac )3(0.4) MeCN 80 30
13¢ Mn(acac),(0.4) MeCN 80 42
14 Mn(acac),(0.4) MeCN 60 70
15 Mn(acac),(0.4) MeCN 40 55
16 Mn(acac),(0.2) MeCN 60 55
17 Mn(acac),(0.1) MeCN 60 48

a. Reaction conditions: 0.2 mmol compound 1a, 0.4 mmol compound 2a, 0.4 mmol catalyst, 2. 0 mL solvent under air at 60 C for 1 h;

b. under Ar; c. drop by drop in half an hour; d. 0. 8 mmol compound 2a.

P& LA 25 Rt 2 T RO e e A - JEORHEA (0. 2 mmol ) 1-5 i 3-2-[ 1-( =9 H 36 ) 20 3 2R A
(0. 4 mmol) ZRMER , 48474 (0. 4 mmol) ZBWERI AR , #5570 (2. 0 mL) ZJE, F 60 ‘CLL 1 h.
22 RYHIERE

FERE S B SN S5, B e85 TR IRI A A 1- S i 2 -2- [ 1- (=30 ) 0 2 1R (1)
FHYGHR . YAESRHE R D7 H R G 4 505 I AW 2R AT = 55U P AL (1b) | 3) (1) FIE (X)) I, LR 471
7 H(65%0~69% ) FFE | 2-HFE-4- = J HUIEWE 74 3ba , 3ca il 3da. RIFETE 4 SALF0 5 S a4 an v
FEEA I EE (1e) LK 55095 (1) U, LR AE 97738 (50% ) Fl R AT (477 32 (64% ~ 68% ) 344 H
P77 ) 3ea, 3fa il 3ga. AR LY 5L 5 650 Bk FH JE (1h) FOFR (1) U RES , DA S 077 384815 H An
774 3ha Fl Jia, FRBAS IO RHATZ W2 . PR, 32 SO 3 A 25 R BRI i D5 FE R G YA R
W1 32 1 (Scheme 3).

E— 22 5T N A Y 05 SER R X R N I RE IR . 2 Av-4 S 5] AR~ (= 26 L IR SRR

Chem. J. Chinese Universities, 2024, 45(3), 20230448 20230448(7/10)



J %4 B g R

El_l CHEMICAL JOURNAL OF CHINESE UNIVERSITIES e
CF3 CF3
p . PhB(OH), Mn(acac);(0.4 mmol) = N
Ry | MeCN. 60 °C R
NNe NN e
1 2a 3na
CF3 CF3 CF3 CF3
~ ~ ~ ~
N Ph N Ph N Ph N Ph
3ba (66%) 3ca (69%) 3da (63%) 3ea (50%)
CF, CF. CF; CF;
AN X
AN X
/@(‘j\ m Q\)Nj\% N7 > Ph
Cl N Ph Me N Ph
Me F
3fa (64%) 322 (66%) 3ha (71%) 3ia (68%)

Scheme 3 Scope of o-vinyl arylisocyanides

Reaction conditions: 0. 2 mmol compound 1, 0. 4 mmol compound 2a, 0. 4 mmol Mn(acac),

B5) N2 5 CH R RN A0 ) B, Y RE DL R AT I3 (509%0~70% ) 15 B AR B 1) ME b ™ ) 3ab~3ag. T3
Gh, Av-3 A5 AW HL I8 (RS2 | BRSE . SURNE) B, BBLA 57%~73% B 7 245 ZIRH N7 148 06k 7 47 3ah~
3ak. RPHi7E R*-2-507 5| AW EAG 25 (647 BHAW TR 5L (3m) 5 FH 5L (3D B, HLRELL 829% F1 78% ML
S RRAAFR N H AR ) 3am 1 3al , 1245 R B SO I AN SZ L - R0 A4S ()80 1Y) S 2 5] . (B4R
RIS, HE () 05 BERR [RIAE X2 S 0 2 B0 Y AR TR 320, 40 1-Z8E00R (3n) | 2-Z5 LR (30) |
3-EWY FLBIAR (3p) . 2-WEM HEOIAR (3q) LA SR IETIIR (3v) S REMITR S s, L rp 25 28 RAF I 7 AR5 i i
B BRAT A= W) Ban~3ar. 24 S WAl TG SEONIR ST, R EL 2SR ) H AR =4 3as(Scheme 4).

CF3 CFS
+ ArB(OH), Mn(acac)s;(0.4 mmol) X
MeCN, 60 °C | P
NC N ‘Ar
1a 2 3an

Ar=4-CF3-C¢H,, 3ab(50%); 4-CN-CeH,, 3ac(66%): 4-Cl-CqHy, 3ad(64%) 4-Br-CgHy, 3ae (70%);
4-Me-CH,, 3af (68%); 4-OMe-C4H,, 3ag(63%); 3-NO,-CH,, 3ah(57%); 3-CO,Me-CgHy, 3ai(60%)
3-F-CgHy, 3aj(73%): 3-C1-CsH,, 3ak(70%) ; 2-CO,Me-CeHy, 3al(82%); 2-Me-CH, . 3am(78%)
1-Naphthyl, 3an(80%); 2-Naphthyl, 3a0(63%): 3-Naphthyl, 3ap(64%); 2-Furan, 3aq(46%);
cyclopentene-1-yl, 3ar(55%); cyclohexyl, 3as(0%)

Scheme 4 Scope of arylboronic acids

Reaction conditions: 0. 2 mmol compound 1, 0. 4 mmol compound 2a, 0. 4 mmol Mn(acac),.
23 REMIEBHRR

KT RN T I HLEL, 4T T Scheme 5(A) /R GSEES . MTEARMESE T M B AR A A
L E R 2,2, 6, 6-DU FEDRIE S ALY (TEMPO) B, P2 R B S B AIG , FRRAIZ SO 25 1T [ i S Fe
M 2 AT UL, 2R N AE SR IAEE T i T SR S N U FRIREA 8%, BRI AL ROV AT AR
R . BT RTI AL, $2 T 9% S0 T REAY S ALEE [ Scheme 5(B) ], B4, IR 5 Mn 22 (7]
PEAT B 55 8% (SET) 3o B AR IR [ ey BEvh a4 1, FifiJ5 e B st A B S v, T 0T e (A ey
FErR AT 3% AR FEET T 6-endo-trig FRALAS RN FRIR H AR RATITS Mo P77 2045 2] S Mn
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HEIRLV, 5525 B-H IH bR S mEmk™ 4) .
(A)  CF; CF;
+ PhB(OH), + TEMPO(0.6 mmol) Mn(acac)s (0.4 mmol) N
MeCN, 60 °C |
NC N Ph
la 2a 3aa(36%)
(B) CF; CF; F;C Mn™ HMn™
MnZ  Mn" 1a g Mn!
2a ;—A* Pil L’ —_— dl L’ = —L' 3aa
Né.\Ph N Ph N Ph
I 11 111 v

Scheme 5 Mechanism experiments and speculations

3 4 i

T T — 7l FHEL S ) S 75 v ARAS AT TETE A DT PR AR 4-CF,-MEMRATT A ) . IO A 2%
PRI DXSRE FEAE R~ R R DL RIS S5O0 . 4R T — R8T 19 Mn (11D/Min (T1) 75 51
FCRHLE, N e Sl S P kAR AL T8 skms; .

&

o)

& L http: //www.cjcu.jlu.edu.cn/CN/10.7503/20230448.
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