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Copper-Catalyzed Synthesis of Cyanoarylated Oxindoles from

Activated Alkenes and 3-Aminoindazoles

YU Jintao, TENG Jiangang, LI Yiting

(School of Petrochemical Engineering, Changzhou University, Changzhou 213164, China)

Abstract: A copper-catalyzed dual arylation of the activated carbon-carbon double bonds in N-methyl-
N-phenylmethacrylamide with 3-aminoindazoles was developed. A series of cyanoarylated oxindoles
were obtained in moderate to good yields via cascade radical addition and cyclization processes. The re-
action is realized by the double arylation of the activated carbon-carbon double bond in the acrylamide
structure, and involves the process of radical addition reaction and cyclization reaction, and the 2-indo-
linone skeleton structure is efficiently constructed. Notably, 2-cyanophenyl radical, derived from de-
nitrogenative ring-opening of 3-aminoindazole was the crucial intermediate. The feature of this reac-
tion also includes the availability of starting materials, the cleavage of two C—N bonds and the con-

struction of two C—C bonds in one-pot.
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Fig.1 Pharmaceutical molecules bearing oxindole skeleton
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1.2 N-FERERGHERLEYRE K

Al N-F - N LD A Ik e (Lad SR 91 b Dy 3 1 HA DR M e i 45

TE 0 CF, [ 8% (10 mmoD) 1 — 5 W e (40 mI) W INA = 2% (20 mmoD) K& FE5H (12 mmoD) ,
WA L AREEBEFE 1 he oK 20 mL, FF A A H B (30 mL X 2) ML, S HFA HLZ L I0KBRER Y 1
M ARE AT S BV BISE R . dR2E7E 0 °C R, T 5 min I, 0] FRBE A9 21 (20 mL) W P I A 24k
B(7.5 mmoD) , i 5 2 1B AL £ (7. 5 mmoD) . MRG0 Chidt 1 h R E B = AR S P % .
MRS Y oA NH, ClL /KW 20 mL, JFH OFR 45 (30 mL X 2)ZHL, G IFIA PR L TKBR RN T
W e  FE AT Sy B Al 15 3] 1a,

1.3 3-mEB|IRLESMEIEHK

AT £ 3-2 305 e (2a0) SR ], 1y i3 oAb A B 6 3G S s s fy i £

1E 50 mL BIRJEEH A 5 mL 2, 1. 0 g 2-% RS (8. 3 mmoD) , 2. 0 mL /KA Bk KRG
MR 12 hy RN SEMZ G IBERR R 8 5 mL KA ZPHUR RSR S 2 iR pedE 1 h LUGR 2
K G E . RN G A [ SF 0 A (% 43 B8 gtk 45 21K A B 2a,

1.4 FEERU 2-BLRERL S8 & X

AT £ 3aa S i), sy 3 B F A 305 U I 2-15 Wi 1k 54 (3) 1 B Al

TERATEPE T 20 mL Schlenk 4 7, KM 1a€0. 2 mmol) | 3-Z M| (2a) (0. 3 mmol) AT
et AL S (TBHP, 70 Y0 K0 (0. 4 mmol) \Cu(OAC); (7. 3 mg) MIZJE (2. 0 mL) , %%, s W4
BT 80 °C AT RN 16 ho B SEUE MK K, LR LR (5 mL X 3) ZEH, #h7K (5 mI)
VAU JCR BRBR BE 1R I P02 BRI . RERCAEZMT 4L 3] ) 3aa,

2 GRS

2.1 RMEHMRL

A N-FH RN F R YA kBl (L) 15 32 BE M5 mk (2a0) 14 S A SR A A 52 i Sk i 146 e £ s I 2%
. fHiFH 0. 04 mmol 1 Cu(OAc), YEM#ELLF, 0. 3 mmol ) TBHP(70% /KW 1E R B ALF, #E
1.5 mLZEFFIH 80 CRYLME T SN 16 hy DL 66 Y6 MR A5 5 2-((1, 3- 1 3-2- 42 | We-3-3%) T 3%)
TG (Gaa) GR 1,75 Do B XTI AT , 4352438 T % WA EE Cul, Cu(OTD, #il CuCl, ,
SER R CuCOAC), 1Y SRR et 1 FH I A b At AR 8 25 S S5O L R W R IR GGR 1L )55 2~
P55 O o MAEARMATATHER GO RN RE &AL (R 1,75 5) . HUOS LRI T T 0 1 , 53331
#4277 BPOGEEAL R ED , H, O, (30 % /K IE W) - Ko S, Os s DTBP (U T ik & 464 1 TBPB G 4
FE R T TR VB S AR S A5 M) o 45 SRR AR 21 7= S I B 4R 5 (R 1, 7 5 6~ %5 10) . i
7K TBHPGRUT 353 AL £ (30 % K (ToD IR - 3aa (= RWALA 49% (K 1,55 11, fEANE
B AR B T A IR B 1Y) 3aa PR B (R 1,075 12) . BfiJe . X AkEfive T %4k 75 TBHP(70 %
TRV F FH R, 24 48010 300 4 1 R 184 01 0. 4 mmol IR, 72 Y 772 SRR TH 2 73 % 5 1 a0 SR/ TBHP H]
YR BN R 1,75 13), SR XT RN IR EE R T T 2548, 60 CH, 7= SR ERAR (R IR B T = 2
90 C, Xt =SB A W W ARETF (R 1,55 15, 55 16) . HEit, il LIS H fed: 09 B I 45 1404 - N-FRTJE-N-2
B L TN 0 IE e (1a) (0. 2 mmol) , 3-4 L1 Mk (2a) (0. 3 mmol), fi {2 5 (0. 04 mmol), TBHP
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(0.4 mmol) , ZJIE(1. 5 mL)H1,80 ‘CRhf 16 h.

x1 REREZFHERHIE

Table 1 Screening the optimal conditions

NH,
O
I Oy ——
N /
N
H

|
la 2a

75 HEAEFR AL /mmol HREE/C FEE/ Y
1 Cu(OA0)2 66
2 Cul 33
3 Cu(OTD TBHP (0. 3) 80 27
4 CuCly 43
5 REsm —
6 BPO (0. 3) 45
7 H»>0, (0. 3) 35
8 K2S;05 (0. 3) 31
9 DTBP (0. 3) 80 48
10 TBPB (0. 3) —
11 Cu(OA0)2 TBHP(0. 3.in Tol) 49
12 ES/II R
13 TBHP (0. 2) 48

80
14 TBHP (0. 4) 73
15 60 49
TBHP (0. 4)
16 90 68

PEBH « 2 W 458 1a (0. 2 mmol) ,2a (0. 3 mmol) s 44L 5] (0. 04 mmoD) , S ALF] . Z M5 (1. 5 mL) . A SAEP F7E Schlenk 2P 80 °C )z
M7 16 h,

2.2 RYIRR

TER 22 e £ IR 4% #FJ5 (1 (0. 2 mmoD), 2a (0. 3 mmol), Cu(OAc), (0. 04 mmol), TBHP
(0. 4 mmoD) , ZJiE (1. 5 mL) , &S ARP F1E Schlenk & Py 80 °C e i 16 h) ST T 12 I T 20 s g b S
Pris FIVE R an &l 2 Bs . IENTUN, FEARIR Y 407 b A A B T 1 Cpa 22 RCT 25, — 30 H 400 LT
FEAE) AR N-J5 5 FH B DA s Tt P TG P R RE A LA v 48 2 R G 1) 7 38 AR IS 7 3-8 U AR 2- s e i 175
Y (&l 2,3ba~3fa) . JIEH) N-35 5k FBE IR BE b (1 AR B 3-(67 A7 R L YRS I O A RE IR & 28 L A5
B HAR™ ) 3ga F1 3ha, SR, 2- O N-FH N8R B RS DY AR IR iz » 018 2 Y 0 J2 pa 2% U, RO
RER AR IZFAL . B N-HIEEHUR AR A1 N BT A ORI R 86 R BE I B BB AR R AT o LAASCH
FRAAG B X WA 2-n5] D R (3ia R 3jad . X 3% KL G| w1 I W98 B #E AT T OBE ST, RO SRR
1a (0. 2 mmol),2 (0. 3 mmol) ,Cu(OAc), (0. 04 mmol), TBHP (0. 4 mmolD) , ZJi§(1. 5 mL) , SR
T AE Schlenk 4N 80 CRW 16 h, 45 R AN 3 iz, X3 5-Arak 6-(iA7 bk 5 IR Ji . = 98 H R
1) 3~ BEng |, Jd ST B B AT REIUA 54T 5 N-HY BN BT BE IR Tk i e AR 3 — 2R 91 53 B, 4-



% 3 F A%, F AABILERE RS -2 vk 55 AR SR, 2- R BRiL A - 41 -

BEPACHY 2-5| W 57 s 5 2E 4 (] 3. 3ab~3ag) .

NC
R‘ ' Cu(OAc),. TBHP X
\ R 0
N CH,CN.80 C.16h LA ~N
H \
3
07
A
3ba, 76% ) 3ca, 75% . 3da, 69%
NC NC NC
" O ,fg.
3ea,72% 3fa, 68% 3ga, 62%
C NC NC
0
\ \
B
3ha, 67% 3ia, 65% 3ja, 56%
B2 N-FERBEHREYEE
Fig.2 Substrates scope of aryl acrylamides
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Fig.3 Substrates scope of 3-aminoindazoles
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Fig.4 Mechanism studies
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Fig.5 Proposed mechanism
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2-((1, 3~ B2 4 AR g =336 HY 35 R TG (3aa) , B (A TR A, 40. 3 mg (773 7304)
'H NMR (400 MHz, CDCl;) 6 7. 39~7. 31 (m, 3H,), 7.24~7.16 (m, 3H,), 7.05 (t, J=7.5 Hz,
1H,), 6.64 (d, J=7.7 Hz, 1H,), 3.38 (d, J=2.6 Hz, 2H), 3.10 (s, J=1.5 Hz, 3H); “C NMR
(100 MHz, CDCl;) 6 179. 5, 142. 5, 140. 3, 132. 3, 131.9, 131. 4, 130.0, 128.0, 127.0, 124.0, 122. 4,
118.2, 113. 6, 107. 7, 49. 9, 41. 7, 26. 0, 23. 1; HRMS (ESI-TOF) m/z [M+ Na " i+ & (&
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CisHisN,ONa 299. 115 5, SZBE 299. 115 8,

2-((5-R-1, 3~ F -2 4 AR -3 250 3O R IG (3ba) , 3 (A TR W14, 53. 8 mg (fZH 76 20)
'"H NMR (400 MHz, CDCly) § 7. 42~7.35 (m, 3H), 7.29 (d, J = 8.3 Hz, 1H), 7.20 (t, ] =
7.3 Hz, 2H), 6.51 (d, J = 8.2 Hz, 1H), 3.31 (d, J = 2.6 Hz, 2H), 6.63 (d, ] = 7.7 Hz,
1H), 3.05 (s, 3H), 1.49 (s, 3H);"C NMR (100 MHz, CDCl;) ¢ 178. 8, 141. 6, 139. 7, 133. 5,
132.5, 132.0, 131.0, 130.1, 127.4, 127.3, 118.0, 115. 1, 113.7, 109. 1, 50.0, 41.6, 26.1, 22.7;
HRMS (ESI-TOF) m/z [M+Na] " 1814l CisHisN,ONa 377. 026 0, SZIHE 377.025 9,

2-((1, 3~ -5 il -2 48 AR g e-3-55) B O 2R TG (Bea) , B TR KL 48, 2 mg (7 %
75%);'H NMR (400 MHz, CDCly) ¢ 8.18 (dd, J,= 8.6 Hz, J,= 2.2 Hz, 1H), 8. 04 (d, J =
2.2 Hz, 1H), 7.44~7.40 (m, 2H), 7. 28~7.20 (m, 4H), 3.35 (t, J = 13.68 Hz, 2H), 3. 16 (s,
3H), 1.56 (s, 3H);¥*C NMR (100 MHz, CDCly) & 179. 4, 148. 3, 143. 1, 139. 0, 132. 6, 132. 3.
132.2, 130.3, 127.7, 125.5, 120.0, 117.8, 113.7, 107. 4, 49.5, 41. 6, 26. 5, 22. 3; HRMS (ESI-TOF)
m/z [M+Na]" 3818 CisHisN;O,Na 344, 100 6, SZIG{H 344. 101 0,

2-(C5-98-1 5 3~ 324 AR m [ We-3-35) F ) T (3da) B (TR 14, 40. 6 mg (=3 690D
'"H NMR (400 MHz, CDCly) § 7. 43~7.35 (m, 2H), 7.23~7.18 (m, 2H), 7.04~7.01 (m, 1H),
6.90~6.86 (m, 1H), 6.57~6.54 (m, 1H), 3.36 (s, 2H), 3.08 (s, 3H), 1. 51 (s, 3H); “C NMR
(101 MHz, CDCly) 6 178. 1, 145.1, 139. 8, 132.5 (d, J = 110 Hz), 130.0 (d, J = 32.0 Hz),
129.8, 127.1 (d, J = 3.0 Hz), 119. 5, 117. 9, 113.7, 107. 0, 51. 4, 38.9, 26. 2, 20. 6; HRMS (ESI-
TOF) m/z [M+Na] " i8H4 CH;;FN,ONa 317. 106 1, SZ5:{H 317.106 7,

2-((5-GRUT -1, 3- - HH BL-2- AR M| We-3-38) H ) R HTIG (Bea) s B (A IR B4, 47, 8 mg (= 3%
72%); '"H NMR (400 MHz, CDCl) 6 7.36 (t, J = 8.0 Hz, 2H), 7.25~7.23 (m, 2H), 7. 21~
7.16 (m, 2H), 6.57 (d, J] = 8.4 Hz, 1H), 3.36 (s, 2H), 3.11 (s, 3H), 1.52 (s, 3H), 1. 30 (s,
9H); ¥C NMR (100 MHz, CDCl;) ¢ 179. 8, 145. 6, 140. 6, 140. 1, 132. 2, 131. 9, 131. 1, 130. 1,
127.1, 124. 8, 121. 3, 118. 3, 113. 9, 107. 2, 50. 1, 41. 8, 34. 6, 31. 5, 26. 1, 23. 1; HRMS (ESI-
TOF) m/z [M+Na]" 818 Cy, Hy N, NaO 355. 178 1, SZEE 355. 177 6,

2-((1, 3- I BE-2- 480 -5- C= 300 A3 g =335 HY 380 RIS (3fa) » B iR IBIAR 49. 0 mg
(723 68%); '"H NMR (400 MHz, CDCly) § 7.49 (d, J = 8.0 Hz, 1H), 7. 44~7.41 (m, 3H),
7.23 (t, ] = 7.6 Hz, 1H), 6.74 (d, ] = 8.4 Hz, 1H), 3.42~3.31 (m, 2H), 3.15 (s, 3H), 1. 55
(ss 3H); ¥C NMR (101 MHz, CDCl;) 6 178.1, 145. 1, 139. 8, 132.9, 131. 8, 130. 2, 129. 9, 129. 8,
127.2, 127.0, 119.5 (q, Jc ¢= 256.4 Hz), 117.9, 113.7, 107.0, 51. 4, 38.9, 26.2, 20. 6; HRMS
(ESI-TOF) m/z [M+Na]" #4814 Ciy H;;FsN, O, Na 383. 097 8, SZHE 383.097 4,

2-((1,3,6- = H - 2- %A  e-3-56) B O R B RE (3ga) o B (A TR A4, 38. 8 mg (j7 2R 6200) 5
"H NMR (400 MHz, CDCl) & 7. 42~7.36 (m, 1H), 7.36~7.27 (m, 1H), 7.24~7.06 (m, 3H),
6.84 (d, J=7.8 Hz, 1H), 6. 60~6.40 (m, 1H), 3.60~3.25 (s, 2H), 3. 03 (s, 3H), 2.40 (s,
3H). 1.56 (s, 3H);C NMR (101 MHz, CDCl,) 6 179. 1, 141. 7, 140. 4, 132. 4, 132. 0, 131. 8,
130.3, 128.1, 127. 1, 124. 4, 122.3, 118.4, 113.7, 107. 9, 49.9, 41.7, 34.5, 23. 6, 12. 4; HRMS
(ESI-TOF) m/z [M+Na] " 35814 Cio HisN,ONa 313, 131 1, SZ8{H 313. 131 2,

2-((6-R-1, 3~ F -2 4 R -3 2 3O G (3ha) , B TIAR T4, 47, 4 mg (FZF 6700)
"H NMR (400 MHz, CDCl;) 6 7.47 (dd, J,=7.6 Hz, J,=1.2 Hz, 1H), 7.29~7. 24 (m, 1H),
7.21~7.16 (m, 2H), 7. 11 (t, J= 7.8 Hz, 1H), 6. 92 (d, J=7.6 Hz, 1H), 6. 62 (dd, J, =



© 44 . H O K FFARCE RAF R 2022 4

7.6 Hz, J,= 0.4 Hz, 1H), 3. 68~3.4 (m, 2H), 3. 00 (s, 3H), 1. 69 (s, 3H);" C NMR
(101 MHz, CDCly) ¢ 178. 1, 145.1, 139. 8, 132. 9, 131. 8, 130. 2, 129. 9, 129. 8, 127. 2, 127. 0,
119.5, 117.9, 113.7, 107.0, 51. 4, 38.9, 26. 2, 20. 6; HRMS (ESI-TOF) m/z [M~+Na " i}# {4
CisHisN,ONa 377. 026 0, SZIE 377.025 9,

2-((1-Z 33 F - 2- 44 -3 56 FH ) R (i) o B (A IR AR, 37, 7 mg (773 6500) 5
"H NMR (400 MHz, CDCly) 6 7.37 (d, J = 7.6 Hz, 1H), 7.33~7.29 (m, 1H), 7.22 (d, | =
7.4 Hz, 1H), 7.18~7.13 (m, 2H), 7.05 (dd, J = 7.5 Hz, 1H), 6.63 (d, J = 7.7 Hz, 1H),
3.83~3.73 (m, 1H), 3.57~3.48 (m, 1H), 3.38 (s, 2H), 1.52 (s, 3H), 1.06 (t, ] = 7.2 Hz,
1H);"C NMR (101 MHz, CDCl;)6 179. 1, 141. 7, 140. 4, 132. 4, 132. 0, 131. 8, 130. 3, 128. 1,
127.1, 124. 4, 122.3, 118. 4, 113.7, 107. 9, 49. 9, 41. 7, 34. 5, 23. 6, 12. 4; HRMS (ESI-TOF)
m/z [M+Na]" i181H C,H;sN,ONa 313. 131 1, S25f 313. 131 2,

2- (1R -3 -2 S AR Mg -3 25 HH D) 2RI (Bjad) , B (A AR VAR, 39. 4 mg (7728 5620
"H NMR (400 MHz, CDCly) & 7. 41~7. 38 (m, 2H), 7.23~7.17 (m, 6H), 7. 08~7.00 (m, 4H),
6.54~6.52 (m, 1H), 4.91 (d, J = 15.6 Hz, 1H), 4.71 (d, ] = 16.0 Hz, 1H), 3.50~3. 42 (m,
2H), 1.58 (s, 3H); ®C NMR (100 MHz, CDCly)  179. 5, 141. 9, 140. 3, 135.5, 132. 5, 132. 2,
131.5, 130. 4, 128. 6, 128. 1, 127. 4, 127. 1, 127.0, 124. 3, 122. 5, 118. 3, 113. 7, 108. 8, 50. 1,
43.6, 41.4, 24. 4;HRMS (ESFTOF) m/=x [M+H]" 148448 C,y Hy N, O 353. 164 8, SZEGE 353. 165 0,

2-((1, 3~ JE-2- 4 A s -3 F ) -5-H L 2R H TG (3ab) , B£8R W14, 41, 8 mg (7 3%
72%);'H NMR (400 MHz, CDCl;) 6 7.30 (d, J = 7.6 Hz, 1H), 7.21~7.03 (m, 5H), 6.65 (d.
J = 7.6 Hz, 1H), 3.36~3.29 (m, 2H), 3.11 (s, 3H), 2.24 (s, 3H), 1. 51 (s, 3H); “C NMR
(100 MHz, CDCly) & 179. 7, 142. 6, 137. 3, 137.0, 132. 9, 132. 6, 131.7, 129.9, 128. 1, 124. 1,
122.5, 118.5, 113.5, 107. 7, 49. 9, 41. 3, 26.1, 23. 2, 20. 6; HRMS (ESI-TOF) m/z [M+H]"it&
B Cio HisN,O 291. 149 2, SZEa{H 291. 149 5,

5-5-2-((1, 3- F -2~ SR M W335 FH O R H I (3ace) , B A TR 1A 48. 4 mg (73 7804)
"H NMR (400 MHz, CDCly) 6 7. 41 (d, J = 8.0 Hz, 1H), 7. 39~7.35 (m, 2H), 7.30~7. 26 (m,
1H), 7.21~7.18 (m, 2H), 6.50 (d, J = 8.2 Hz, 1H), 3.35~3.28 (m, 2H), 3.05 (s, 3H),
1.49 (s, 3H); "C NMR (100 MHz, CDCl;) 6 178. 8, 141. 6, 139.7, 133.5, 132.4, 132.0, 130. 9,
130.0, 127. 4, 127. 3, 118. 0, 115.1, 113. 7, 109. 1, 50. 0, 41. 6, 26. 1, 22. 7; HRMS (ESI-TOF)
m/z [M+Na] " #4814 Cs H;; CIN,NaO 333. 676 5, SZI{E 333. 676 3.,

5R-2-( (1, 3~ H -2 SR -3 FE O R F G (3ad) , B 4 7R ILIAR 48, 9 mg (73 6906) 5
'"H NMR (400 MHz, CDCly) 6 7.38 (d, J = 7.7 Hz, 1H), 7.33~7.29 (m, 2H), 7. 22~7.15 (m,
2H), 7.07~7.02 (m, 1H), 6.65 (d, J = 7.7 Hz, 1H), 3.32 (s, 2H), 3. 13 (s, 3H), 1. 52 (s,
3H); ®C NMR (100 MHz, CDCly) 6 179. 2, 142. 6, 142. 3, 133. 3, 133. 1, 131. 2, 130. 5, 128. 4,
127.0, 124. 0, 122. 6, 117. 6, 112. 6, 107. 9, 49. 9, 41. 7, 26. 1, 23. 0; HRMS (ESI-TOF) m/z
[M~+Na]" 348 CisHis BrN,NaO 377. 026 0, SZI{H 377. 025 3,

A-G-2- (1, 3- B2 5 AR -3 30 FE D) 2 (3ae) , #5 (iR VBLIAR  38. 0 mg (=36 5700) 5
"H NMR (300 MHz, CDCly) & 7.33~7. 28 (m, 2H), 7.22~7.21 (m, 1H), 7.19~7.13 (m, 2H),
7.07~7.02 (m, 1H), 6.65 (d, J = 7.7 Hz, 1H), 3.33 (s, 2H), 3.13 (s, 3H), 1.52 (s, 3H);
¥C NMR (75 MHz, CDCly) § 179. 2, 142.5, 142.2, 138.6, 133. 3, 131. 1, 130. 1, 128. 3, 127. 6,
124.0, 122.6, 117.5, 112. 1, 107. 9, 49. 8, 41. 6, 26.0, 23. 0; HRMS (ESI-TOF) m/z [M+Na]" i}
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BAH Cis Hy; CIN,NaO 333. 676 5, SZEE 333.675 9,

2-((1, 3~ H B2 AR s W3- FE D) 4R H G (3af) . 35 (TR I A4, 39. 4 mg (G738 6700)
"H NMR (400 MHz, CDCLy) & 7. 39~7. 33 (m, 2H), 7.20~7.16 (m, 2H), 7.01~6.99 (m, 1H),
6. 87~6.82 (m, 1H), 6.56~6.52 (m, 1H), 3.32 (s, 2H), 3.06 (s, 3H), 1.48 (s, 3H); “C NMR
(100 MHz, CDCly) 6 179. 0, 160. 6 (' J¢ y= 247.7 Hz), 136.5 (‘Jc r= 3.8 Hz), 132.0, 131. 9,
131.3, 128.3, 124.1, 122.6, 119.7 (*J¢ = 20.8 Hz), 118.9 (*J¢ = 24.1 Hz), 117. 2, 114. 8
CJer=09.2 Hz), 108. 1, 50. 2, 41. 5, 26. 1, 22. 8; HRMS (ESI-TOF) m/z [ M+ Na " i{ & 1
CisHis FN,NaO 317. 106 1, S28a{# 317. 106 6,

2-((1, 3~ H B2 4 AR M| W335 H D) ~4-C= 3l DO KBS (Bag) , BRI . 42. 0 mg (3%
61%0);'H NMR (400 MHz, CDCly) & 7.48 (d, J = 8.0 Hz, 1H), 7.44~7.40 (m, 2H), 7. 36~
7.34 (m, 1H), 7.20~7.14 (m, 1H), 7.08~7.03 (m, 1H), 6.60 (d, J] = 7.7 Hz, 1H), 3.43 (s,
2H), 3.06 (s, 3H), 1. 55 (s, 3H); “C NMR (75 MHz, CDCly) § 179. 0, 144. 4, 142. 4, 131. 0.,
130.8, 129.2 (*J¢ p= 3.0 Hz), 128.5 (*J¢ y= 3.7 Hz), 126.9 CJc »= 3.3 Hz), 126.5, 124. 2,
122.8 ("Je ¢= 270.7 Hz)» 122.7, 116.9, 114. 6, 49.9, 41. 9. 25.9, 22. 9; HRMS (ESIFTOF) m/=
[M+H]" 1818 Ci His Fs N, NaO 367. 102 9, SZEE 367. 108 8,
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