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Cai, Liangzhen Lin, Hui Liu, Taoping Tao, Xiaochun™
(School of Chemistry and Molecular Engineering, East China University of Science and Technology, Shanghai 200237)

Abstract A convenient method of tandem copper and palladium catalyzed coupling-cyclizing reactions has been developed
for the preparation of diarylaminofluorenes. Methylbromotriphenylamines prepared by the copper-catalyzed reaction of sub-
stituted iodobenzenes and methylbromoanilines, coupled with chlorophenylboronic acid under palladium catalyst to obtain the
chlorophenylmethyltriphenylamines (V). A series of diarylaminofluorenes can be generated in good yields through palladi-
um-catalyzed activation of benzylic C(sp’)—H bond of compound V. It was found that the 2-diarylaminofluorenes or
3-diarylaminofluorenes could be efficiently got. These compounds were characterized by 'H NMR, '*C NMR, HRMS, IR and
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UV-vis.
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Scheme 1 Synthetic routes of diarylaminofluorenes
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Table 1 Synthesis of V-A and V-B
i 2 ; o b F2 VI-A/VI-B &
Entry R R - PR % Table 2 Synthesis of VI-A and VI-B
s var ses R S S
3 CH, H V-Ac 92.7 1 H H VI-Aa 83.4
4 CH; CH, V-Ad 96.1 2 H CH; VI-Ab 84.5
5 H H V-Ba 96.5 3 CH; H VI-Ac 82.9
6 H CH; V-Bb 92.6 4 CH; CH; VI-Ad 78.6
7 CH, H V-Be 94.4 5 H H VI-Ba 80.7
8 CH; CH; V-Bd 93.7 6 H CH, VI-Bb 82.2
“Reaction conditions: II-A/IT-B (1.0 mmol), IV (1.2 mmol), Pd(PPh;),Cl, 7 CH; H VI-Be 83.2
(0.01 mmol), K,COj3 (2.0 mmol) were mixed in 3 mL of refluxing isopropanol 8 CH; CH; VI-Bd 81.7

for 6 h under nitrogen; ® Isolated yield.
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“Reaction conditions: V-A/V-B (1.0 mmol), Pd(OAc), (0.04 mmol), IPreHCI
(0.08 mmol) and K,CO5 (1.0 mmol) were mixed in 3 mL of NMP at 150 ‘C
for 8 h under nitrogen; ? Isolated yield.
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Scheme 2 Probable mechanism of palladium catalyzed cyclizing reaction
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Table 3 Data of 'H NMR () of VI-Aa/VI-Ba

No. (CDCl) (C¢Dg)

H(1) 7.44,d 7.18,d

H(2) 7.05, dd —

H(3) — 714 Fo o, ARV T

H(4) 7.55,d 7.44,d

H(5) 7.63,d 7.52,d

H(6) 7.32,t 7.19, t

H(7) 7.29,t 7.09, t

H(8) 7.52,d 7.20,d

H(9) 3.88, s 3.35,s
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XF VI-A Al VI-B RYMAEYIEAT 740 sagn s,
3R 4 AT CUE 2253 B 1) =C—H I 4a R34
£ 3016~3034 cm ', C=C # I ZFRSNITRAE 1585~
1607 cm ', C—N B4R AE 1308~ 1319
em . il VI-A RAERE VI-B R4, 24 Kk B
SR TR AR, BT R R, 5%
MR R B TR EER N, C=C MMk
AR ) AT RS2l C—N B8 (P 48 IR s A B A )
AT R #2 5)).

#£4 7Y VI-A/VI-B [0 4MGE
Table 4 IR spectral data of VI-A/VI-B

A IR v/em™ !
HEn =C—H c=cC C—N
VI-Aa 3025 1587 1308
VI-Ab 3030 1588 1310
VI-Ac 3020 1606 1313
VI-Ad 3025 1607 1317
VI-Ba 3034 1585 1313
VI-Bb 3030 1590 1310
VI-Be 3020 1606 1319
VI-Bd 3016 1606 1316

1.4 FEH) VI BIRIMNRUL S i

3 4 VI-A 5 VI-B R2FMLEY)ITE CH,CL ¥R
(P Ah—TT LIRS, o KRS AE 301~333 nm.
FHXTT VI-A 25 B b=k, VI-B 251 H s
T TR R G5 R 25 b T ILHIRES, 36 1 40 11
HHERE, 13 VI-B R0 BARLAE S SR K
2% 330 nm Aoy, dbAh, FRATAT LA ME VI-A &
FH bR = B KIS AE 305 nm 245, 1 VI-B &5
H AR =4 2 AN IS0 B B AR 5. X R B RN VI-B
FA Bbsre e im Ak T VI-A &%, 2 HOMO Al
LUMO WHUEERESH £, 115 HOMO>LUMO ZIfJf]
PRI AR ), FEUERAR 5.
1.5 = VI R AE

VI-A f1 VI-B RFEDIHI 56 MR R, H
TN R ITPA dem 1E 387~415 nm(FE 5), HHEH —EM
Stokes 7. SE58 Frill 19 i 2 't A S8 618 5 AH B 48 Ak
AL LGRS 1 — 5% o

2 #ig

FIFAASF 48 R AR AL TS PE AT 1. Bry Cl =AM
FIRF N M 22 5, R BB . A R A
“IPRFARE] T 44 2 ALHUR P 05 SR 4 A 3
BRI =95 2. XS SR BEet 7 'H
NMR, “C NMR, HRMS Al IR ZFBHIRAE. X Hr
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Figure 3 UV-visble spectra of compound VI-A and VI-B in
CH,Cl, (2.5X 10> mol/L, r.t.)

#5 ) VIANVIB (5661
Table 5 Fluorescence properties of VI-A/VI-B

Entry Compd. Apy/nm  Ag/nm Stoke shift/cm !
1 VI-Aa 301 387 1.16X10°
2 VI-Ab 306 415 0.92X10°
3 VI-Ac 305 389 1.19%X10°
4 VI-Ad 303 410 0.94%10°
5 VI-Ba 327 389 1.61X10°
6 VI-Bb 323 406 1.21X10°
7 VI-Bc 332 387 1.82%X10°
8 VI-Bd 313 403 1.11X10°

© 2015 Chinese Chemical Society & SIOC, CAS
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AVANCE 11T (400 MHz) BAZREILIRIY, 35E AVANCE
/Al AVANCE DMX (500 MHz) ¥i#i3t4RAx, 2£[H
Vairan /A% 700 MHz premium shielded A% HZILHRAN,
CDCL, N7, TMS AWHR; = 5> #E5 i 1X: Bruker
Daltonics micrOTOF II; ZL4M%iE%{%: Nicolet 6700 %Y;
AN A% . Shimadzu UV-2450; %% % 6% 4%: Cary
Eclipse (varian), #Ot#%: RE T RERHE K EA R A
" GY-10. FrA GRS Ao al, HZ ATk & i —3$
alifk.
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3.2 ZLWAHE
3.2.1 III-A #= III-B & 74044 649 & nk,

DA 3-7-4- FF 3 = 2l (10-Aa) O g il £E—A 50
mL Schlenk i, FEZTRS T, RITIMA 3-1R-4-H1 I
Z % 558 mg (3 mmol). A 1.53 g (7.5 mmol). FZE 5
ml. 1,10-FEM2 0 119 mg (0.6 mmol). AL 4 59 mg (0.6
mmol). ZEALH 1.4 g (24 mmol). HEFEEIF N 24 h,
AHR IR, [FCR R, R E AT 2515 2 827 mg A
E A I-Aa, 723 81.8%. m.p. 112~114 ‘C; '"H NMR
(CDCls, 400 MHz) 6: 2.35 (s, 3H), 6.93 (dd, J=8.0, 2.0
Hz, 1H), 7.00~7.10 (m, 7H), 7.22~7.27 (m, 5H); "*C
NMR (125 MHz, CDCl5) 6: 22.98, 117.71, 123.00, 124.28,
126.06, 129.32, 132.85, 138.66, 147.16, 147.55.

4.4'- 7 FE 3R 4 B = 2R (I-Ab)PY:
A, 773 81.1%. m.p. 115~118 “C; '"H NMR (CDCl,,
400 MHz) d: 2.31 (s, 6H), 2.33 (s, 3H), 6.86 (dd, J=8.0,
2.2 Hz, 1H), 6.96 (d, J=8.2 Hz, 4H), 7.02~7.05 (m, 1H),
7.06 (d, J=82 Hz, 4H), 7.21 (d, J=2.2 Hz, 1H); "*C
NMR (125 MHz, CDCl;) 6: 20.80, 22.96, 116.51, 121.76,
124.47, 124.76, 129.88, 132.55, 132.59, 138.31, 145.02,
147 .46.

3- B L 4R = K iR (I-Ba)2: [ (0 [ A4, = %
83.7%. m.p. 135~138 ‘C; "H NMR (CDCls;, 400 MHz) ¢:
2.28 (s, 3H), 6.76 (dd, J=8.6, 2.6 Hz, 1H), 6.95 (d, J=2.6
Hz, 1H), 7.00~7.07 (m, 6H), 7.22~7.27 (m, 4H), 7.35 (d,
J=8.6 Hz, 1H); °C NMR (125 MHz, CDCl;) é: 22.12,
122.98, 123.01, 124.14, 125.04, 127.52, 129.31, 131.02,
131.90, 146.83, 147.47.

4,4'- — H 30 H R 498 = 2K g (I-Bb): (1
[, 722 80.3%. m.p. 128~131 ‘C; 'H NMR (CDCl,
400 MHz) d: 2.27 (s, 3H), 2.31 (s, 6H), 6.71 (dd, J=8.6,
2.8 Hz, 1H), 6.91 (d, J=2.8 Hz, 1H), 6.96 (d, J=8.0 Hz,
4H), 7.06 (d, J=8.0 Hz, 4H), 7.31 (d, J=8.6 Hz, 1H); °C
NMR (125 MHz, CDCl5) d: 20.81, 22.06, 121.87, 124.43,
125.00, 126.30, 129.96, 130.82, 130.87, 132.67, 145.08,
147.32.

3.22 tLbA4h V-A F= V-B #9455

PL 3-(2-F 75 FE)-4-F 5L =R i (V-Aa) Wl 7E—A
25 mL Schlenk JfiH, FERSRY T, WK RNEE 5
mL. “& T (ZFFEEBHI 14 mg (0.02 mmol). BREZET
553 mg (4 mmol), Zid FHH: 5 min. FHIALRSERTH
% 375 mg (2.4 mmol). N,N- " ZF-4-FHIL-3-IR A% 676
mg (2 mmol), MPIIMFEIG 6 h J547 1k A2 SNV,
IKFEIEBR V7). KRR beake, mERAEEr &,
133] 694 mg FI AR A V-Aa, 7% 94.1%. m.p.
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133~136 ‘C; UV-vis (CH,Cl,) Ama: 300 nm; 'H NMR
(CDCls, 400 MHz) ¢: 2.09 (s, 3H), 6.94~7.05 (m, 4H),
7.11~7.18 (m, 5H), 7.21~7.24 (m, 7TH), 7.42~7.44 (m,
1H); “C NMR (125 MHz, CDCly) &: 19.10, 122.39,
123.83, 124.04, 125.73, 126.46, 128.51, 129.12, 129.39,
130.63, 130.76, 130.93, 133.37, 140.18, 140.27, 145.26,
147.89; IR (KBr) v: 3022, 2921, 1585, 1491, 1471, 1333,
1266, 751, 696; HRMS calcd for CysHao>CIN (M"+H)
370.1363, found 370.1365.

3-(2-F-4- B R AL )-4- F L = 2R (V-Ab): H Bk
FR AR, P2 96.5%. mp. 127~130 C; UV-vis
(CH>Cl) Amax: 300 nm; '"H NMR (CDCls, 400 MHz) o:
2.08 (s, 3H), 2.35 (s, 3H), 6.91 (d, J=2.4 Hz, 1H), 6.94~
7.02 (m, 3H), 7.05~7.16 (m, 7H), 7.20~7.23 (m, 5H);
C NMR (125 MHz, CDCly) d: 19.15, 20.83, 122.30,
123.75, 123.80, 125.85, 127.25, 129.07, 129.75, 130.51,
130.58, 130.85, 132.89, 137.14, 138.60, 140.08, 145.11,
147.80; IR (KBr) v: 3028, 2918, 1585, 1487, 1333, 1269,
1070, 822, 753, 694; HRMS caled for C,oH,,>CIN
383.1441, found 383.1444.

4.4 B3 (2- SR -4 B =R R (V-Ac):
ok AR B A, 72 F 92.7%. mp. 139~142 C;
UV-vis (CH2Cl) Ama: 302 nm; '"H NMR (CDCls, 400
MHz) §: 2.08 (s, 3H), 2.31 (s, 6H), 6.90~6.92 (m, 1H),
6.97~6.07 (m, 9H), 7.12~7.15 (m, 1H), 7.21~7.28 (m,
3H), 7.41~7.44 (m, 1H); “C NMR (125 MHz, CDCl;) ¢:
19.01, 20.73, 122.89, 124.11, 124.53, 126.42, 128.42,
129.34, 129.76, 129.93, 130.42, 130.97, 131.95, 133.40,
139.98, 140.46, 145.53, 145.69; IR (KBr) v: 3023, 2915,
1604, 1506, 1470, 1324, 1276, 1032, 813, 744; HRMS
caled for CypH,CIN (M © + H) 398.1676, found
398.1659.

4.4 H L3 (2- G -4 YRR IR R )-4n- R =R R
(V-Ad): F &8 AR B A&, 722 96.1%. mp. 137~
140 °C; UV-vis (CH2CL) Apex: 300 nm; "H NMR (CDCls,
400 MHz) 8: 2.05 (s, 3H), 2.28 (s, 6H), 2.34 (s, 3H), 6.85
(d, J=2.0 Hz, 1H), 6.95 (dd, J=8.4, 2.2 Hz, 1H), 6.98~
7.04 (m, 7H), 7.05~7.11 (m, 4H), 7.23 (s, 1H); *C NMR
(125 MHz, CDCL) 6: 19.08, 20.75, 20.84, 122.63, 124.05,
124.62, 127.22, 129.71, 129.78, 130.30, 130.62, 131.86,
132.92, 137.34, 138.49, 139.88, 145.43, 145.56; IR (KBr)
v: 3022, 2919, 1603, 1505, 1481, 1324, 1270, 818; HRMS
caled for CogHas CIN 411.1754, found 411.1755.

3-F L -4-(2- G R 5 = R (V-Ba): 1 B0k AR [F]
&, 7% 96.5%. m.p. 137~139 C; UV-vis (CH,Cl,)
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Jmax: 302 nm; "H NMR (CDCI3, 400 MHz) : 2.03 (s, 3H),
6.92~6.95 (m, 1H), 6.98~7.05 (m, 4H), 7.15 (d, J=8.4
Hz, 4H), 7.25~7.31 (m, 7H), 7.45~7.48 (m, 1H); °C
NMR (125 MHz, CDCl;) 8: 19.92, 120.66, 122.79, 124.50,
126.53, 126.51, 128.38, 129.22, 129.37, 130.22, 131.43,
133.68, 133.77, 137.18, 140.48, 147.27, 147.83; IR (KBr)
v: 3032, 2920, 1590, 1493, 1465, 1332, 1270, 752, 694;
HRMS calcd for C25H2035C1N (M++H) 370.1363, found
370.1351.

3- A JE-4-(2- 50 -4- FH B 0ROk — 2R (V-Bb): E 58
KR B A, 2 F 92.6%. mp. 142~146 C; UV-vis
(CH>CL) Amax: 300 nm; 'H NMR (CDCls, 400 MHz) o:
2.02 (s, 3H), 2.38 (s, 3H), 6.90~7.02 (m, 5H), 7.05~7.16
(m, 6H), 7.25~7.28 (m, 5H); “C NMR (125 MHz,
CDCly) &: 19.95, 20.86, 120.67, 122.70, 124.41, 124.53,
127.34, 129.19, 129.79, 130.38, 131.10, 133.32, 133.63,
137.31, 137.36, 138.47, 147.08, 147.80; IR (KBr) v: 3026,
2920, 1590, 1491, 1481, 1318, 1270, 1068, 813, 753, 696;
HRMS calcd for Co6H,, CIN 383.1441, found 383.1444.

4,4'- R L3R L 4o (2- SR L) = F % (V-Be):
F o8 AR B4R, 7% 94.4%. mp. 136 ~138 C;
UV-vis (CH,CL) Ama: 300 nm; '"H NMR (CDCls, 400
MHz) §: 2.00 (s, 3H), 2.32 (s, 6H), 6.86 (d, J=8.4 Hz,
1H), 6.92~6.97 (m, 2H), 7.03~7.09 (m, 8H), 7.25~7.30
(m, 3H), 7.43~7.46 (m, 1H); “C NMR (125 MHz,
CDCly) d: 19.94, 20.82, 119.28, 123.08, 124.79, 126.46,
128.27, 129.31, 129.85, 130.03, 131.48, 132.41, 132.59,
133.78, 136.91, 140.56, 145.31, 147.63; IR (KBr) v: 3022,
2915, 1603, 1506, 1467, 1324, 1269, 813, 753; HRMS
calcd for C27H2435C1N 397.1597, found 397.1595.

44— IR 3R B 4 (-5 -4- TR R IR B = TR iR
(V-Bd): €8 AR B 44, 7% 93.7%. mp. 161~
164 “C; UV-vis (CH,Cly) Amax: 304 nm; 'H NMR (CDCl,,
400 MHz) 6: 2.00 (s, 3H), 2.32 (s, 6H), 2.37 (s, 3H), 6.85
(d, J=8.0 Hz, 1H), 6.91~6.95 (m, 2H), 7.02~7.09 (m,
9H), 7.12 (t, J=7.6 Hz, 1H), 7.27 (s, 1H); °C NMR (125
MHz, CDCly) 6: 19.99, 20.83, 20.87, 119.30, 123.10,
124.73, 127.31, 129.74, 129.83, 130.02, 131.18, 132.35,
133.36, 137.06, 137.45, 138.35, 145.30, 147.45; IR (KBr)
v: 3022, 2919, 1603, 1505, 1481, 1324, 1270, 818; HRMS
caled for CogHas CIN 411.1754, found 411.1757.

3.2.3 444 VI-A 4= VI-B 894 5%

DA 3- R L2 (VI-Aa) 1) 2 A E—>25 mL
Schlenk JH, FERSRY T, WKKIMAHE =) V-Aa
554 mg (1.5 mmol). ESEREE 13.5 mg (0.06 mmol). 1,3-
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(2,6~ — 57 A J 2R T ) K 45 (£ 50.9 mg (0.12 mmol)

TRERET 207 mg (1.5 mmol)Fl N-H FEMEMG e 3 mL. &
RIYILE 150 C T 8 h fGiF ik, WEI R, M) B
RAFIIA 10 mL K, F:H 4R LB mLX3)ZEHL, &
FEVU, KRS TS, BISOAER. HEREE
Mo, 193] 417 mg e AR VI-Aa, 77% 83.4%.
m.p. 130~134 °‘C; UV-vis (CH,Cl,) Apa: 301 nm; 'H
NMR (CDCls, 400 MHz) d: 3.88 (s, 2H), 7.00 (t, J=7.2
Hz, 2H), 7.05 (dd, J=8.0, 1.6 Hz, 1H), 7.12 (t, J=8.0 Hz,
4H), 7.24 (d, J=7.2 Hz, 4H), 7.29 (t, J=7.2 Hz, 1H), 7.32
(t,J=7.2 Hz, 1H), 7.44 (d, J=8.0 Hz, 1H), 7.52 (d, J=7.2
Hz, 1H), 7.55 (d, J=1.6 Hz, 1H), 7.63 (d, J=7.2 Hz, 1H);
C NMR (125 MHz, CDCly) &: 36.50, 116.74, 120.04,
122.32, 123.70, 124.23, 125.01, 125.69, 126.66, 126.82,
129.18, 138.24, 141.42, 143.03, 143.87, 146.98, 148.20; IR
(KBr) v: 3025, 2920, 1587, 1489, 1446, 1308, 1280, 751,
694; HRMS calcd for C,5sH 9N 333.1517 found 333.1518.

3- TIORFEEE-7-H A 2 (VI-Ab): ¥ A AA, 2R
84.5%. m.p. 138~142 °C; UV-vis (CH,CL,) Aax: 306 nm;
'H NMR (CDCls, 400 MHz) 6: 2.42 (s, 3H), 3.83 (s, 2H),
6.97~7.03 (m, 4H ), 7.11~7.13 (m, 4H), 7.25 (t, J=8.0
Hz, 4H), 7.35 (s, 1H), 7.40 (d, J=8.0 Hz, 1H), 7.50~7.53
(m, 2H); *C NMR (125 MHz, CDCl3) J: 21.60, 36.30,
116.57, 119.72, 122.20, 123.61, 123.75, 125.59, 125.70,
127.48, 129.13, 136.65, 138.10, 138.73, 143.07, 144.09,
146.82, 148.17; IR (KBr) v: 3030, 2916, 1588, 1487, 1310,
1273, 812, 752, 696; HRMS calcd for CoHy N 347.1674,
found 347.1673.

3- (4 HURE SR 2 (VI-AC): B 66 [, = ¢
82.9%. m.p. 159~161 C; UV-vis (CH,Cl,) Apax: 305 nmy;
'H NMR (CDCls, 400 MHz) d: 2.32 (s, 6H), 3.85 (s, 2H),
6.98~7.07 (m, 9H), 7.26~7.31 (m, 2H), 7.38 (d, J=8.0
Hz, 1H), 7.50~7.53 (m, 2H), 7.62 (d, J=8.0 Hz, 1H); "*C
NMR (125 MHz, CDCly) 6: 20.76, 36.41, 115.63, 119.99,
123.24, 123.90, 124.97, 125.48, 126.58, 126.68, 129.78,
131.84, 137.31, 141.50, 142.78, 143.90, 145.82, 147.38; IR
(KBr) v: 3020, 2918, 1606, 1507, 1484, 1448, 1313, 1273,
815; HRMS calcd for C,7H,3N 361.1830, found 361.1831.

3- (4 FH RO ) i B -7- W R ) (VI-Ad): 5 3 £ ]
R, 723 78.6%. mp. 139~141 C; UV-vis (CH,Cl,)
Jmax: 303 nm; 'H NMR (CDCls, 400 MHz) 6: 2.32 (s, 6H),
2.41 (s, 3H), 3.81 (s, 2H), 7.00~7.07 (m, 8H), 7.17 (s,
2H), 7.33~7.37 (m, 2H), 7.46 (d, J=2.4 Hz, 1H), 7.50 (d,
J=7.6Hz, 1H); “C NMR (125 MHz, CDCl;) é: 20.76,
21.60, 36.26, 115.41, 119.69, 123.87, 124.05, 125.39,
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125.68, 127.42, 129.75, 131.74, 136.52, 137.20, 138.88,
142.87, 144.15, 145.86, 147.29; IR (KBr) v: 3025, 2919,
1607, 1507, 1485, 1317, 1268, 812; HRMS calcd for
CasHpsN 375.1987, found 375.1988.

2- T RIEHED(VI-Ba)P Y IR EE K, P2 80.7%.
m.p. 150~154 °C; 'H NMR (CDCls,400 MHz) 6: 3.77 (s,
2H), 6.95~7.15 (m, 8H), 7.29~7.53 (m, 7H), 7.62~7.69
(m, 2H); "H NMR (C¢Ds, 700 Hz) &: 3.35 (s, 2H), 6.83 (t,
J=17.0 Hz, 2H), 7.05 (t, J=7.0 Hz, 4H), 7.09 (t, J=7.0
Hz, 1H), 7.14 (t, J=7.0 Hz, 4H), 7.13~7.16 (m, 1H), 7.18
(d, J=1.6 Hz, 1H), 7.19 (t, J=7.0 Hz, 1H), 7.20 (d, J=7.0
Hz, 1H), 7.44 (d, J=7.7 Hz, 1H), 7.52 (d, J=7.7 Hz, 1H);
BC NMR (125 MHz,CDCly) 6: 36.92, 119.38, 120.46,
121.31, 122.59, 123.58, 124.09, 124.33, 124.93, 126.02,
126.80, 129.25, 136.92, 141.54, 143.14, 144.67, 146.98,
148.12.

2- AR FE-T-FH AL 2 (VI-Bb): Wk B 4K, PR
82.2%. m.p. 144~147 C; UV-vis (CH,Cl,) Apax: 323 nm;
'H NMR (CDCls, 400 MHz) 6: 2.42 (s, 3H), 3.77 (s, 2H),
7.00 (t, J=7.2 Hz, 2H), 7.11 (d, J=7.6 Hz, 5H), 7.16 (d,
J=17.6 Hz, 1H), 7.25 (t, J=8.0 Hz, 5H), 7.32 (s, 1H), 7.60
(t, J=8.0 Hz, 2H); *C NMR (125 MHz, CDCl3) 6: 21.56,
36.67, 119.04, 120.05, 121.42, 122.37, 123.61, 123.87,
125.63, 127.55, 129.15, 135.77, 137.05, 138.81, 143.35,
144.42, 146.41, 148.08; IR (KBr) v: 3030, 2919, 1590,
1492, 1471, 1310, 1278, 809, 748, 694; HRMS calcd for
CaHa N 347.1674, found 347.1676.

2- T(4- W I R I B 7 5 (VI-Be) ™ i 3 €0 [ 4,
FEE 83.2%. m.p. 122~126 C; '"H NMR (CDCl;, 400
MHz) d: 2.33 (s, 6H), 3.79 (s, 2H), 7.00~7.09 (m, 10H),
7.21~7.25 (m, 1H), 7.34 (t, J=8.0 Hz, 1H), 7.48 (d, J=
7.2 Hz, 1H), 7.61 (d, J=8.0 Hz, 1H), 7.68 (d, J=7.6 Hz,
1H); *C NMR (125 MHz, CDCl5) &: 20.79, 36.80, 119.13,
119.99, 120.23, 122.33, 124.25, 124.54, 124.81, 125.69,
126.66, 129.80, 132.09, 135.90, 141.57, 142.93, 144.46,
145.60, 147.33.

2-(4-F HE IR I e 36-7- F 3625 (VI-BA)™O): 348 3 ]
1, P23 81.7%. m.p. 139~142 C; '"H NMR (CDCl;,
400 MHz) o: 2.31 (s, 6H), 2.41 (s, 3H), 3.74 (s, 2H),
6.99~7.05 (m, 9H), 7.06 (d, J=2.8 Hz, 1H), 7.13~7.22
(m, 1H), 7.29 (s, 1H), 7.56 (d, J=7.6 Hz, 2H); °C NMR
(125 MHz, CDCLy) 6: 20.78, 21.57, 36.65, 118.88, 119.89,
120.24, 122.46, 124.13, 124.48, 125.59, 127.48, 129.76,
131.95, 135.47, 138.93, 143.23, 144.29, 145.67, 146.87.
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3.2.4 UV-vis Bk K8 m 2

UV-vis IISOE R Shimadzu UV-2450 %€, id
SEPKTERA 300~600 nm, LA CH,CL, A#%7), CH,Cl,
ARSI L, .

4 Bh#1 ¥l (Supporting Information) H Fx =4 1 []
RALA I TH NMR A1 3C NMR B3, X spt8ay DL 4
25 AT W i (http://sioc-journal.cn/)_E T %K.
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