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Alkenylation of Heterocycle C—H Catalyzed by Cul Nanoparticles

Wang, Yuanyuan You, Qing Tao, Guide Zhang, Xinming Zhang, Wu™
(College of Chemistry and Materials Science, Anhui Normal University, Wuhu 241000)

Abstract The heterocycles and their derivatives are important organic compounds which are widely existed in various natu-
ral products and synthetic compounds. Alkenylated heterocycles have great value in the synthesis of natural products, medicine
molecules, photoelectric materials and high active polymers. Herein, an efficient method was developed for C—H functionali-
zation of heterocycles to synthesize alkenylated heterocycles with Cul nanoparticles as catalyst, K;PO, as base,
1,10-phenanthroline as ligand, diglyme as solvent under reflux in argon atmosphere for 24 h. The Cul nanoparticles can be
recycled and reused without any significant decrease in catalytic activity. In addition, various aromatic heterocycles can be
applied to our catalytic system, and acidity of heterocycle C—H bonds is critical to the reactivity. 18 corresponding
trans-alkenylated heterocycles were obtained and characterized.
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Figure 1 Drugs and dyes of alkenylated heterocycles
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Scheme 2 Research on the alkenylation of heterocycles
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Table 1 Optimization of the alkenylation conditions
©[N> N Br—\\—® Cat., Ligand, S.olvent @[N\ \
(o] Base, Temp., Time 9] ‘< >
1a 2a 3aa
Entry Catalyst Ligand Base Solvent Temp./C Time/h Yield”/%

1 CuO (nanoparticles) 1,10-Phen K,CO;4 Diglyme 160 24 50

2 Cul (powder) 1,10-Phen K,CO4 Diglyme 160 24 52

3 Cul (nanoparticles) 1,10-Phen K,CO;4 Diglyme 160 24 75

4 Cu,0 (nanoparticles) 1,10-Phen K,CO; Diglyme 160 24 47

5 — 1,10-Phen K,CO; Diglyme 160 24 NR

6 Cul (nanoparticles) PPh; K,CO;4 Diglyme 160 24 57

7 Cul (nanoparticles) a0 - B 2Ry K,CO; Diglyme 160 24 10

8 Cul (nanoparticles) dppm K,CO;4 Diglyme 160 24 25

9 Cul (nanoparticles) 2,6- B g K,CO; Diglyme 160 24 NR
10 Cul (nanoparticles) 4- " HEFEMRE  K,CO; Diglyme 160 24 Trace
11 Cul (nanoparticles) a0~ e K,CO; Diglyme 160 24 NR
12 Cul (nanoparticles) — K,CO4 Diglyme 160 24 NR
13 Cul (nanoparticles) 1,10-Phen Cs,CO; Diglyme 160 24 53

14 Cul (nanoparticles) 1,10-Phen K5;PO, Diglyme 160 24 83

15 Cul (nanoparticles) 1,10-Phen t-BuOLi Diglyme 160 24 50

16 Cul (nanoparticles) 1,10-Phen K;PO, DMF 160 24 33

17 Cul (nanoparticles) 1,10-Phen K;PO, DMSO 160 24 Trace
18 Cul (nanoparticles) 1.10-Phen K;PO, Toluene 160 24 NR
19 Cul (nanoparticles) 1.10-Phen K;PO, Dioxane 160 24 NR
20 Cul (nanoparticles) 1,10-Phen K5;PO, Diglyme 140 24 60

21 Cul (nanoparticles) 1,10-Phen K5;PO, Diglyme 120 24 Trace
22 Cul (nanoparticles) 1,10-Phen K5;PO, Diglyme 160 18 70

23 Cul (nanoparticles) 1,10-Phen K5;PO, Diglyme 160 12 60
24 Cul (nanoparticles) 1,10-Phen K5;PO, Diglyme 160 6 35

25 Cul (nanoparticles) 1,10-Phen K5;PO, Diglyme 160 24 68°
26 Cul (nanoparticles) 1,10-Phen K5;PO, Diglyme 160 24 844
27 Cul (nanoparticles) 1,10-Phen K5;PO, Diglyme 160 24 67°
28 Cul (nanoparticles) 1,10-Phen K5;PO, Diglyme 160 24 85"
29 Cul (nanoparticles) 1,10-Phen K5;PO, Diglyme 160 24 86°
30 Cul (nanoparticles) 1,10-Phen K5;PO, Diglyme 160 24 80"
31 Cul (nanoparticles) 1,10-Phen K5;PO, Diglyme 160 24 Trace’

¢ MG A IFEERE(L mmol). RARIE Z07(1.2 mmol). fELFI(10 mol%). FEAR(30 mol%). HK(2 mmol). ¥77(2 mL). Ar 5. AR 160 C. B
IR} 5] 24 h; ® 43 B 72 #; € 1,10-phen (20 mol%); ¢ 1,10-phen (40 mol%); ¢ Cul (5 mol%);’ Cul (20 mol%); ¢ Cul (30 mol%); 1,10-Phen=1,10-Phenanthroline; " {87 I fit

AR LI ARIRRIR LI, T SR 2 BRI R 20

(% 1, Entries 1~5). # Tk, FATHELE TR B
SO, S5 RRUAH =R o, RZERY . XUBERC
PR 2R 3 %) P o (dppm) s B S 1 R % & 26, (R AL
R AR KBRAR(F 1, Entries 6~8); T H 2,6- 3k
MERE . 4-FEIEMEE . oo~ BRI E SRAS IR RS,
R JLEA KA 1, Entries 9~12). BE AT ik
17 7 9fi(F 1, Entries 13~15). W 1 FEE T LG
H, U BRER . BEERET . BRERWP. BUT AR NZ
SRR, AT AR R R B ) R A, T BREREE . AU T
P R, TE SN [ I 78 P 2 3 BOR HE M B =
REEAK, BRERE R A BRI, g AR 7
PEA P . NN- B, RSN
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B BEAL, oAl =P8 HEATE R Bi(F 1, Entries 16~
19). FATT O I Bl FE R ] 34T T AR A6(3 1, Entries
20~24), AL, AR T RN BBAT, SEERKFN
120 CH, RFSJUFAKRAE; 2700 6.12.18 h,
NGB KA 5E A, HPEPre AR, Rk, 3% € I BT
849 24 h, SONVIRFERN 160 C. FA TR 7 F0 A4
FEHHT TH0(E 1, Entries 25~29). i#id 5256 &,
BE B IIN 10 mol%iK Cul B, FEHIHIF=5R N
83%. /DAL FH S, PR R, 288
AT F RS, RS R IR W iR . R 3AT]
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WX EC AR I FH B TR ER, JIELSEM ki H & % 8
20 mol%Hf, FEEN 68%, F=HA RN R, Hiti
REFITHERME] 40 mol%Mf, F=% N 84%, S 30
mol% AL T MRAR L, 7= 2B AR WA k. &5 ATE
FRHAD PRI ) 2 5 V(3K 1, Entries 30, 31).
SRR, IEEMRE RIS 5 R B, SR AL A A LT
AR I, FRATTIE 2 Fe e ) IROBL 26 Ay R g
(1 mmol). JRAIKZH(1.2 mmol). F KA 4R (10
mol%). AFIEMBIK(30 mol%). BERZHH(2 mmol). —Z
fig R mL). AR RAHRE 160 Ty BT
[E] 24 h.

TERMII R BEAE T, BATEH#AT T HE, 1@
AR BNAN [ ) 245 HE IR I Ze IR Ak B W) SR AT 72 IR BE (1)
W, MR ILE 2. NRFBRNTTLLE H: KIS
NG ST S BE R B 205 3 25 b IR AR 2 5% s B 11
FEEA R, 25 T BUEE (7= 2B T - HX

RIE(F 2, Entries 2~3, 6~8, 10~11, 18~19); f-IR )7
B b HUAHE B A7 B0 S B () 7= ZE A AR K I sg e, 24
UL AL B AE R IR B, X P2 i 77 REE AR A
Wi 24 AR (AL AL T SR o SRS, S =4 7= %
SRR, JUPAR BRI R HeAG =, B4 BEK
(1) &5 He) 2 72 LS I S B (1) R A2 (3R 2, Entries 3, 4). AN
(1) 2 A i1 380 B M B AL = P 1) 7 e A AR 22 5. 2-
HRFH-1,3,5- =R SOEFE-1,3- T B 20 R I N
A LA e A 3 H bR, 2R I RERE AN R I g et w]
DL R 72 2 A B 24 =1, TR KL S IR 20
FEOR R AR B G EAL = W AN . SRR, AT RE
SR 2 1 C—H SRR R KIICR. BRI,
TEBRI A N B4 5 R AR IR HAL R BE, AT AT DA ey =
RBVEIACT=Y). TURR R 2-6r EEMBRYET: 2-
HFE-1,3,5- =M > 5 G FE ] 3 T > T R > I g
M > 1 - B R K k.

K2 BRI G SN R
Table 2 Scope of the synthesis of alkenylated heterocycles
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(0]
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N
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1e 2 3ec
N
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N-N N
o o s
17 (j/k o Ej/V ©/ko 90
1f 2a 3fa
N"\{ . Br N-N
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@R AT: M1 (1 mmol), KEFEIR 2 (1.2 mmol), ZHKIALTEAR(10 mol%), 1,10-4FFEMEME(30 mol%), BEEE4H(2 mmol), —Z —-F¥ — Q2 mL), Ar <R, &
SR 160 °C, SN 24 hy P 223, © 55— YRR TR ISR 0 KT T AR AL A3 80 0722 2% 445 — R R [BIU O 9 KL T AR AL A5 21 (722 2%, © 2 IR
3 B-TR LI FHENT TR AT 77 2.

PR A AL A 5 3K B-1R LI EE A B, ME— 15 2 A R ORFF I S SR A 7). AT
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W) B-1R C M B R AT S SR 5% fie 5 45 2 =i
IEAL . SR, AR -IR LM FE R 5 2RI
WM S SIS, IF A 19 BB R0 B 2, TR AR
1330 A=W, BB R IR 2R I W ) v
(% 2, Entry 2). il TLC KN, BG5BT A
BRI A, TR I T R AU SR L X LR RN
AR PO R HE R S A R S M B, P 2R TR e
JSE, M3 21 Js2 A A = 4. BRAT TR 4 oK LAY 74
BEATOEFF B P EAL Y 1a 5 2a J[OBE, R AR ¢
JePEY) 3aa (7B I B RKGR 2, Entry 1), #E—25
BATIEIR G IR AG A3 4T SEM RAE, KIL 3
RS A HEAL TR TS LA R A SR (B 2). T
RGN R B — AN RS AR AR FRATT
80 S RL R A AR i SR, DABSIE S AR
TEAEAGAE FH B 2 T S 40 40 2K 0L 38 2 AT IF 44 35
TV B AR S . 1 BRI LS HI A LA
7 AAS R, KIS AP E RH 7.8
mg/L. SRJ5, T4 HE K RIAL 0 0 A S L (1 25
B, JeibH B 6 h, BEORR RN A, 1k
kSN 18 h, JE I TLC R A I, 250k L fEAbi)S,
S JFRNE A — P F AL, U SRS 2 i
V] B8 - MR A IR, T A TE N K A IV R 2R T )
—ANERIA L. AT RER SSHLER (] 3) N ARIEM Ik (a)
B SYPKRMUL WAR AT RCAL T K b, 55 p-IR LMk
H5F b AT AAMINBA L ¢, IG5 B RANEY) d 75

BERRPRVE R T B B T IR UARIR 5 B 115 2R &4
(a) ef 3
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B2 9K E AR () JE 3 A A (b) = IR FE 3 S5 i) FESEM
Figure 2 FESEM images of (a) the as-prepared Cul nanoparti-
cles and (b) after three cycles
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Figure 3 Plausible mechanism of catalytic cycle
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P T BRI, IXAEAT S B A% A SR AN 22 4, IR RLAS B
W AL MR R B B ARGF ISR IR R, R,
FATTHT A FHY A0 A 28 RO 6 A 7 ot T Tl A 7
HAMREFNSEME

3 s
31 B 5EHHA

B mi S 4R S AR ("H NMR A1 *C NMR) H
Bruker A A1 AV-300/500 BYAZREIEAR{X (300 MHZ/75
MHz. 500 MHz/125 MHz)#ll52 LA TMS (6=0){E A x;
XRD H%5 4 XRD-6000 f X S £ AR AT S
SEM H HAH 7 S-4800 Bz RN E, madis
J5 1 (HRMS) FH TC % HL 5% 25 H 25 (EST) YR 1 35 B Agilent
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R

PIFERR FH Knoevenagel 4 Bl 4%, kiR S
ZSCHR 18] & . 4K AL P4 2 25 SOk [3d) ) 4. 3L
b s B ARR I AE I S I ELREAE .

3.2 ZLWAHE

M2 1 (1 mmol), HFEIR 2 (1.2 equiv.), KL
(10 mol%), 1,10- 4k JE M Mk (30 mol%), %K # (2
mmol), —Z " " HEKQ mL)IRAWILE Ar SR A
TN 24 h. SR EA IR, H 8 CHEAE,
oK BR BN, e T 5 FH AL JE B 4 A0 [V )
TR LTE)=10 : 1~20 : 1], BEHEFAIIAT=H) 3.

2 -2- T 200 2 2% I E e (3aa)!" VR T €0 [ 4
FEE 83%. m.p. 80~81 ‘C (lit. 85~86 C); 'H NMR
(300 MHz, CDCly) 6: 7.79 (d, J=16.5 Hz, 1H), 7.71 (d,
J=2.7 Hz, 1H), 7.60~7.50 (m, 3H), 7.40~7.25 (m, 5H),
7.07 (d, J=16.5 Hz, 1H); °C NMR (75 MHz, CDCl;) ¢:
162.9, 150.4, 142.2, 139.5, 1352, 129.8, 129.0, 127.6,
125.2,124.5,119.9, 114.0, 110.3.

I -2-(4- K LI 52 R FENE M (3ab): ik B[]
1, 722 87%. m.p. 137~139 C; '"H NMR (300 MHz,
CDCly) 0: 7.78 (d, J=16.5 Hz, 1H), 7.55~7.52 (m, 3H),
7.41~7.32 (m, 5H), 7.08 (d, J=16.2 Hz, 1H); °C NMR
(75 MHz, CDCl;) d: 166.1, 153.0, 135.8, 134.8, 133.7,
128.7, 126.0, 125.0, 122.4, 121.9, 121.0; HRMS (ESI)
caled for C1¢H sNO, (M+H)" 256.0529, found 256.0528.

S -2-(4- R 2R M R ) R T (3ac): IR 3 10 [
1, P2F 66%. mp. 97~98 C; 'H NMR (300 MHz,
CDCly) d: 7.77 (d, J=16.2 Hz, 1H), 7.52 (t, J=7.8 Hz,
3H), 7.34~7.22 (m, 4H), 7.05 (d, J=16.2 Hz, 1H), 2.39
(s, 3H); *C NMR (75 MHz, CDCl5) 6: 166.8, 153.3, 139.2,
137.2, 133.7, 132.1, 129.2, 126.8, 125.8, 124.7, 122.3,
121.0, 120.6, 21.0; HRMS (ESI) calcd for C;cH ;NO (M+
H)" 236.1075, found 236.1074.

R -2-T 20 B R IR E e (3ba)!") ik B A [ 44
FEE 78%. mp. 106~108 C (lit. 106~108 C); 'H
NMR (300 MHz, CDCL3) ¢: 8.01 (d, J=7.8 Hz, 1H), 7.86
(d, J=7.5 Hz, 1H), 7.60~7.58 (m, 2H), 7.51~7.39 (m,
7H); *C NMR (75 MHz, CDCLy) 6: 167.0, 153.9, 137.7,
135.4, 134.4, 129.5, 129.0, 127.4, 126.3, 125.4, 123.0,
122.1, 121.5.

SR -2-(4- SR 205 5 ) 2 I E I (3bb): 3R 3 ¢ [
1, PEE 83%. m.p. 129~131 C; '"H NMR (300 MHz,
CDCly) 6: 8.03 (d, J=8.1 Hz, 1H), 7.88 (d, J=7.8 Hz,
1H), 7.55~7.37 (m, 8H); *C NMR (75 MHz, CDCl;) ¢:
166.6, 153.5, 136.4, 135.3, 134.3, 133.9, 129.2, 128.6,
126.5, 125.6, 123.0, 122.4, 121.6; HRMS (ESI) calcd for
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C,sH oNCIS (M+H)" 272.0301, found 272.0300.

R -2-(4-F B OK 2075 35) R R EME (3be): 7% B ]
&, P7E 61%. m.p. 124~126 ‘C; 'H NMR (300 MHz,
CDCly) &: 7.99 (d, J=7.2 Hz, 1H), 7.87 (d, J=7.2 Hz,
1H), 7.54~7.24 (m, 8H), 2.39 (s, 3H); °*C NMR (75 MHz,
CDCly) d: 167.3, 153.9, 139.8, 127.4, 126.3, 125.3, 122.9,
121.5, 121.2, 21.5; HRMS (ESI) caled for C;sH;sNS (M+
H)"252.0845, found 252.0845.

R -2-(4-F AR TR M ) 2R T E M (3be) ' Tk B
OE A, 773 51%. mp. 177~179 C (lit., 142 C); 'H
NMR (300 MHz, CDCLy) ¢: 8.04 (d, J=8.1 Hz, 1H), 7.86
(d, J=7.8 Hz, 1H), 7.58~7.32 (m, 6H), 6.96 (d, J=8.7
Hz, 2H), 3.87 (s, 3H); "C NMR (75 MHz, CDCl;) ¢:
164.8, 160.1, 137.7, 130.6, 129.0, 126.4, 126.1, 125.2,
123.3,122.6, 121.5, 121.3, 55.3.

-1 F FE 2T 20 JE - L H- 28 5 R (3ea) ™ 3k
FEAFEEK, 25 63%. mp. 107~109 C (lit. 114 C);
'H NMR (300 MHz, CDCl3) d: 7.97 (d, J=15.9 Hz, 1H),
7.79 (d, J=5.1 Hz, 1H), 7.63~7.60 (m, 2H), 7.42~7.29
(m, 6H), 7.10 (d, J=15.9 Hz, 1H), 3.85(s, 3H); *C NMR
(75 MHz, CDCLy) d: 151.1, 143.1, 137.3, .136.0, 129.1,
128.9, 127.3, 122.7,122.6, 119.3, 112.9, 109.2.

A 2-(4- F IR LU )-1- 3 S1H- 2K 5 K e
(Beb)!': VR HE O [E A, FEF 77%. mp. 145~146 C
(lit. 145~146 °C); "H NMR (300 MHz, CDCl;) 6: 7.92 (d,
J=15.9 Hz, 1H), 7.79~7.77 (m, 1H), 7.54 (d, J=8.1 Hz,
2H), 7.37 (d, J=8.4 Hz, 2H), 7.28~7.31 (m, 3H), 7.07 (d,
J=15.9 Hz, 1H), 3.85 (s, 3H); *C NMR (75 MHz, CDCl;)
0: 150.7, 143.0, 136.0, 135.8, 134.8, 134.5, 129.1, 128 .4,
122.8,122.8,119.3, 113.4, 109.3, 29.8.

S 2 -1- B -2-(4- W B O 200 B8 )- 1 H- 2R I K e
Beo)t': [{EE A, P5F 51%. mp. 135~137 C (lit.
136~138 ‘C); '"H NMR (300 MHz, CDCl;) d: 7.93 (d,
J=15.6 Hz, 1H), 7.76 (d, J=6.3 Hz, 1H), 7.49 (d, J=7.5
Hz, 2H), 7.27~7.17 (m, 5H), 7.02 (d, J=15.9 Hz, 1H),
3.80 (s, 3H), 2.34 (s, 3H); *C NMR (75 MHz, CDCL5) ¢:
151.3, 143.1, 139.3, 137.3, 136.0, 133.3, 129.6, 127.2,
122.6,122.4,119.2,111.9, 109.1,29.7, 21 4.

S -5-F 20K 20 B DR IR RE M (3da): R B (A [H]
&, P23 75%. mp. 139~141 ‘C; 'H NMR (300 MHz,
CDCly) d: 7.81 (d, J=16.5 Hz, 1H), 7.72 (s, 1H), 7.51 (d,
J=6.6 Hz, 3H), 7.35~7.25 (m, 4H), 7.06 (d, J=16.2 Hz,
1H), 2.40 (s, 3H); °C NMR (75 MHz, CDCl;) 6: 166.4,
156.6, 141.8, 140.2, 139.9, 132.4, 129.7, 127.6, 1252,
124.6, 119.7, 112.7, 110.3, 21.5; HRMS (ESI) caled for
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Ci6H3ON (M+H)" 236.1075, found 236.1075.

S F-5-F 3E-2-(4- R L 2K 206 38 ) R R IEME (3de): 7%
FOEAE, 7% 62%. mp. 127~129 C; 'H NMR (300
MHz, CDCls) 6: 7.75 (d, J=16.2 Hz, 1H), 7.51~7.48 (m,
3H), 7.39 (d, J=8.4 Hz, 1H), 7.23 (d, J=8.1 Hz, 2H), 7.14
(d, J=8.1 Hz, 1H), 7.03 (d, J=16.2 Hz, 1H), 2.48 (s, 3H),
2.40 (s, 3H); °C NMR (75 MHz, CDCl;) 6: 163.1, 148.6,
142.4, 139.2, 134.3, 132.5, 129.7, 127.5, 126.2, 119.7,
113.0, 119.6, 21.5; HRMS (ESI) calcd for C;,H;sNO (M+
H)" 250.1232, found 250.1231.

R -5- T FE 2T 20 SERE IR (Bea) T T A [ 44
FEE 87%. mp. 100~102 C (lit. 102~104 C); 'H
NMR (300 MHz, CDCl3) 6: 7.70 (d, J=7.2 Hz, 2H),
7.60~7.55 (m, 3H), 7.46~7.31 (m, 7H), 7.00 (d, J=16.2
Hz, 1H); “C NMR (75 MHz, CDCl;) §: 161.5, 151.3,
136.2, 136.0, 129.5, 129.3, 129.3, 128.8, 128.3, 127.6,
124.6, 124.1, 114.3.

R -2-(4- LT 205 HE)-5- R L E L Bee) ' (A0
Bk, 2% 82%. m.p. 139~141 C (lit. 140~142 C);
'H NMR (300 MHz, CDCly) §: 7.70 (d, J=7.5 Hz, 2H),
7.58~7.40 (m, 7H), 7.33 (t, J=7.4 Hz, 2H), 6.95 (d, J=
16.2 Hz, 1H), 2.38 (s, 3H); *C NMR (75 MHz, CDCl;) ¢:
161.7, 151.2, 139.8, 136.3, 133.2, 130.0, 129.3, 128.8,
128.3, 124.5, 123.9, 113.2, 21.8; HRMS (ESI) calcd for
C1sH12NO (M+H)" 262.1232, found 262.1233.

R iR-2-(4- A TR 2 07538)-5- R HEE M (ee)':
AR, P2 F 80%. mp. 125~126 C (lit. 120~
122 “C); '"H NMR (300 MHz, CDCl3) 6: 7.78~7.68 (m,
2H), 7.56~7.33 (m, 7H), 6.94 (d, J=8.4 Hz, 2H), 6.86 (d,
J=16.2 Hz, 1H), 3.84 (s, 3H); *C NMR (75 MHz, CDCl;)
5: 160.1, 151.0, 135.9, 131.6, 129.2, 129.0, 128.7, 128.4,
124.5,124.0,114.7,113.8, 112.0, 55.7.

e R-2- R HE 5T 20 K -1,3,4- N8 I (3fa) 2
O EAE, P E 90%. mp. 123~125 C (lit. 125~
127 °C); '"H NMR (500 MHz, CDCLy) ¢: 8.13 (d, J=3.3
Hz, 2H), 7.66~7.55 (m, 6H), 7.43 (d, J=5.4 Hz, 3H),
7.12 (d, J=16.5 Hz, 1H); *C NMR (125 MHz, CDCl5) ¢:
1643, 164.1, 139.0, 134.8, 131.8, 130.0, 129.1, 127.5,
127.0, 123.9, 110.0.

A -2-(4-FFK L0 I )-5-FK 3 -1,3,4- I — 1 (31b):
HEEAR, 7% 95%. mp. 172~174 C; 'H NMR (300
MHz, CDCl;) d: 8.14~8.11 (m, 2H), 7.57~7.40 (m, 7H),
7.09 (d, J=16.5 Hz, 1H); *C NMR (75 MHz, CDCl;) ¢:
164.6, 164.4, 137.9, 133.6, 132.2, 129.7, 129.5, 129.0,
127.4, 124.1, 110.9; HRMS (ESI) caled for C;¢H,CIN,O
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(M-+H)" 283.0638, found 283.0638.

S -2-(4-FH LK 20 ) -5- 2R - 1,3,4-W8 e (3fc):
H O EAR, 723 85%. m.p. 148~150 C; 'H NMR (300
MHz, CDCl;) d: 8.14~8.11 (m, 2H), 7.55~7.47 (m, 6H),
7.25~7.23 (m, 2H), 7.07 (d, J=16.2 Hz, 1H), 2.40 (s,
3H); *C NMR (75 MHz, CDCly) &: 164.5, 163.9, 140.4,
139.0, 132.1, 131.7, 129.8, 129.1, 127.5, 127.0, 123.9,
109.0, 21.5; HRMS (ESI) calcd for C7H;sN,O (M+H)"
263.1184, found 263.1183.

i Bh#1 KL (Supporting Information)  {# £k 5 ¥ 1& 4 5K
55 VA R =y A i R R il . X e RE AT DL S i AT I
vk (http://sioc-journal.cn/) I T %K.
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