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Abstract The new boron diisoindolmethene compounds were synthesized from ethyl benzoate and 1-phenylethanone, and
characterized by 'H NMR, HRMS and IR. These compounds exhibited the long UV-absorption and fluorescence emission
wavelength. The effects of substituents on the molar extinction coefficient, fluorescence quantum yield and singlet oxygen
yield were easily noticed, methoxy substituted compound 6b and CF; substituted compound 6f showed the higher molar ex-
tinction coefficient than other halogen substituted compounds, and compound 6e containing Br substituent exhibited the higher

singlet oxygen yield and the lower fluorescence quantum yield than other compounds.
Keywords boron diisoindolmethene; synthesis; fluorescence; UV-Vis; singlet oxygen
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K, BEAE N SIS ZOEHRL. R BURIERS T
B IR B SR RO 28 O Dl 77 A WA (R 5 .
[ I 56 & B A S P EAT T 1,3- AR IR I BRI
(DPBF)ifj 3 #. 2k 25 4 e 0 O, KB & 1 AT —
SEMRER A RE S, At P I R SR WA
Vb Gl R e PAR Vgt

1 ZR5i4e
1.1 BB -—SEIRELEYBIEHK

PLEAR K IR LW BB A AR FE K i o0 Uk}, i ik
55 RNA T ALEY) 6a~6f, & &2 Scheme 1 JiT

I~ HA LAY 6c~6f gk WARIE L&Y, Bt
EWIIEE % "H NMR, HRMS, UV FIT IR [#) & 4iE.

COOC,Hs “NH,
i)

||)
90% ~ 9 O% 90%

5%
2a ~ 2f

65% ~ 75%

5a ~ 5f

R =H (a), OCHj (b), F

Reagents and conditions: (i) hydrazine hydrate; (ii) 2-acetylphenol; (iii) Pb(OAc)s;

fE Scheme 1 K& LT, KHF IR LB /KE
16 S AR R =1 77 28 (> 90%) M A 21 5 SE e L &
) 2a~2f, ARJEHABFRIEIR LW N, 2 —4r Tk,
HEMLEY) 3a~31, 77N 80%~90%. BEIRIEY
3 AR 1L2- RIS 4 1S N A I R
ROV PURERRAN T A RS R, RV Scheme
2 fioR. FESEI R BAT I LML A9 3a, 3d 4 JRRHEAT
SN, R PR AR A R S RE AR I S5 BRI e S o A
B 1,2- T EREEIR AL A ) 4a il 4d, PR K 50~70%, H
FH DUBS B IR S NP2 2R (3 1, Entries 2, 6)W i T RS 1R
K (3R 1, Entries 1, 5). 25 &2 DUBS R EY s Bk 72 0
ERD K G AT, B e LAV BE BT A S AL )R
HHRAEY) 4.

28 3

3a~3f R 4a-~4f

6a ~ 6f

(c), Cl(d), Br (e), CF3 (f)

(iv) NHzeH,0, CH3COOH, CH3OH; (v) BF3*EtO,, (i-Pr),EtN, CH,Cl,

Scheme 1

H Pb(OAc),
. ((
SINT Pb(OAc
Path a [::[%\N COPh  PO(OAk SO
OH - AcOH

1,2-diacylbenzene

COPh

b(OAc),

—_—

Path b
H ACO\I/© N
SnNcopn  PhI(OAc), s N) -Phl N= “coph
T ’ SN” T COPh
- AcOH OH
OH
Scheme 2
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R112-TBEEERSAL SN AL
Table 1 Synthesis of 1,2-diacylbenzenes
Entry J5UEk E=N &l F=H) PR,
1 3a PhI(OAc), 4a 60.0
2 3a Pb(OAc), 4a 70.4
3 3b Pb(OAc), 4b 65.1
4 3c Pb(OAc), 4c 60.5
5 3d PhI(OAc), 4d 51.7
6 3d Pb(OAc), 4d 62.3
7 3e Pb(OAc), 4e 55.9
8 3f Pb(OAc), 4f 55.3

&E%Q__ 5 mmol BEfFZAk A4, 10 mmol AL T, 70 mL ¥ 7, Fi i+,
POy,

I R A 5 e 2 2 T 1,2- R
RRNAEY) 415 PR Ll s i 2 — 2y 1/
e A, EAAR S N HUEE® L Scheme 3. 1b 54 4a fER
PESAT 52 AE R 2 W 43 1 /K A2 il T s B A 30 v ]
A 8, AR E, FRAMRUE 5 7K R AR N A
G5 Mg e TR, A S AR IR T 1 Il 2 — 2 7K,
TE R IE BT 9 BEBU — A SRS I 5, i 25—
TR, A A AT B R R R AL S
Sa. (bGW) ab~4f (Ei% Eh 4T RRBRAE R 1) A 2F 2
B A A ) Sb~5E, AR REREUARHE (AN [RD0 7= 28
WY 52, A A AR (CH0) 1) 1,2- AR LY
T RIS F, CFs AW 2 R AE RN, 52456
FRRAT T AR 1,2- BRI O, (H
&I BT ARSI ) — S ng W =), AN AT BE L T

LR R HL AR, AR A T C 2R A AL
A8, MM AE S AN BEAREEHEAT.

2 MRS E R
Table 2 Synthesis of bis-isoindolylmethanes
Entry R 4 P %

1 H 5a 67.0
2 OCH; 5b 70.3
3 F 5¢ 522
4 Cl 5d 55.3
5 Br Se 50.4
6 CF; 5f 47.6
7 NO, — —

R ZAF: 5 mmol 1,2-—BRIEARLE, 30 mL Y, 60 mmol AR, 30
mmol UK, “IRBEHE; * 4B R E

H x4k &%) 6a~6f {F Hiinig’s 77 (5 44 FIRA D)
5 BF; 1 OBEAUR A% A, B S IR O AR
WEY, M BERPE YA R, Wi Ay s sk fa,
WA AT T B R Ay B AR EI= ), PR >65%. A
AR HESP= 3@ 7 "TH NMR, HRMS AR [(R.
1.2 EYBILLINAIL

XA AL G 6a~6f HHAT T A AMERENIMAK,
W5k B =C—H MR35z 1 3000~3100
em ', QTSR O 0 K Bl AR AR O B A Y A
=C—H [PRAEIR SRS ) ST 3l ik 3 K
TRl LA B BR 55 08 L = C—H {45 Ik sh Al 1F
3400~3460 cm ', C=C MR 1600~

0, NHO/_\ N \ CeHs
NH; &, H* OH  +n' \ +Hy0 _
SRCERACENC A AICAMNL - i
4a ; 8 CH,OH
CeHs CeHs
=
NH =
NH
CeHs CeHs CeHs = CE; chO
- -H20 - CHQOH H C B 2
\\+ 2 __0O—
T O (e |
+ -
CH,0H, CH, CH; HNC
° CgHs
CeHs CeHs
_— -
NH <N
-
H,C 0, HC\
CeHs CeHs
10 Sa
Scheme 3
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1620 cm ™', C=N B4R AL 1580~1600
em ', F—B B M4 REIFAAE 1240~1270 cm '
S MR 5 Ay kg R B 5T PR RO P I ) R 4]
M LT HEIN, C=N B Ao 45 e ) A0 3 S8 8 1) vy BT T
W #5)); 1M F—B B A 4 ik sl I 1 AR AT 10 # 3l (i
G4 6¢~6f).
R3O GN ILL A
Table 3 IR spectral data of bis-isoindolylmethanes

&Y wW(=C—H) wC=C) wC=N) wF—B)
6a 3416.6 1623.8 1591.6 1261.3
6b 3422.8 1604.2 1593.2 1261.0
6c 34153 1618.2 1586.7 1279.4
6d 34545 1619.9 1590.5 1260.3
6e 3409.2 1618.8 1593.6 1243.1
6f 3415.9 1613.1 1595.2 1234.0

1.3 LEMRYEINRYTSIL

&Y 6a~6f 7t CH,CL W 8o T8k
So—S I, He KW KA7F 641~656 nm(FE 1).
EE 3T 3 — bk s BEAA B} (1) dpe RS AMIRIBCI S 500
nm, &I RIS, BT s i rh
TENTRER, S8R T 40 FRILYEE R, A3 eavn s
AN K BT AR B 650 nm AEAG. AER EEURCEE)
AT T B 28 A R IR R e AR B f, g7
THEE TS R ARAAY) 6b BRI RNk
WK 656 nm, 1 FJE-FHAREILEY) 6¢ FA BT
G 6a AT (3R 4, Entries 3 F 1), &
AT IURIE Br 1 CFs LAY 6e T 6f (15540 K
LA T 5 6a 341 —E 40 8 Al 6 nm (K 4,
Entries 5, 6). 1454 6a~6f L i FL AT 45050 (1 1) BE /R Y 't
Z % (Table 4), FEAEEY) 6b HIEE/RI I RECH
1.016X10° Lemol 'ecm ™', 55k AL ¥ SEYL R} K BE IR
ML RBOH M (1.5~2.5X10° Lemol 'eem ™), & &5 T
WACI A &Y 6d W T AH RIS I BE 23 Ot R 2K
2.37X10* Lemol 'ecm™'. HURE Br JR T CF; L&
) 6e Fl of W T AHLII SR AN K, H SIS0 R I 7
CF; BRI &4 of EAT S5 1 R /R Ot R4k (Table 4,
Entry 6).

1.4 LEMBIRANIE

EY) 6a~6f 117K o, Hoe ek g
Bk Ao 71 663~680 nm(F 5), KI5 AHEHL 1 4
SR, A S RA KO0 R (680 nm, £ 5,
Entry 2). SE56 B INAS K12 ' A 5 1% 55 AH N 8 Ak ]
OGS — XN, FF#AT —E K Stokes {78, 15t
A WTE B I FE T, A B B R E AL AR .
WA 6a~6f il AT w9 i 1= %, HieH
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—— Compound 6a
0184 ___. Compound 6b
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0.10- AN
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0.06 - /i }2
0.04] I
0.02] .
000t 25 emmim e
400 450 500 550 600 650 700 750 800
Wavelength/nm

Absorbance

B At 6a~6f £ & LTI P IS ANRBO L (1.5 X
10"° mol/L, r.t.)

Figure 1 UV-visble spectra of compound 6a~6f in CH,Cl,
(1.5X 10" mol/L, r.t.)

R4 HIN I 6a~6f SEAMBIOGIE
Table 4 UV-visble spectral data of bis-isoindolylmethanes
6a~6f

Entry  Compd. R Amax/im  g/(Lemol 'ecm™")
1 6a H 641 21400
2 6b OCH; 656 101600
3 6¢ F 643 34900
4 6d Cl 646 23700
5 6e Br 649 39700
6 6f CF; 647 72500

SR, MILHERG P EIN Br R I, AW
TP 5 TR, LG 6e MZOLET %) 0.64, 1M
Iy PR HoAB BN F, Cl, OCHs, CFs I, *Hb&Y)
(56T P2 AR, X AT S 32 5 1 3 P )
R, B orFahiirh g | NE AR Br, 1 4
B, SHCRE Y 0+ IS S1-T1 [ RIAIAE X
AL, MR T HAEY T N S1—S, IIFE AR
RS FEI I 6a~6f 5 IGHE

Table 5 Fluorescence properties of bis-isoindolylmethanes
6a~6f
Entry Compd. R Aqu/nm Dt
1 6a H 663 0.73"
2 6b OCH3; 680 0.84
3 6¢ F 663 0.85
4 6d Cl 673 0.76
5 6e Br 676 0.64
6 6f CF; 672 0.70

© 2014 Chinese Chemical Society & SIOC, CAS

“Compound 6a was used as a standard with a literature value for @ of 0.73;
? literature value according to Papent US 5433896.

1.5 BETSHEERRFHNE
S N 1 S QORI DAy e R T SR SR A T
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—E MR VO IR, AT A B PR T R S e
RUEWHAT T LSRN E, ERIERNEYIE
YERIGRIN . A 6a~6f (1) CHLCLy ¥ 7E D
K4 630 nm [ ACIRBOGIGT T, SRA R ek
I (DPBF) R4, 7E 413 nm AR ANE OGS AR E T
IR ARAM AR %, RIEY) 6a~eof #i —
E B2 A M AR e . IWERAMGIE EIIRATTRIL, &
DPBF FI{t.&4) 6b ¥ — 5 F A LA S DPBF A&
Y 6e It) — S e SR 10 min N IAS 1K) 413 nm &b G
JEUTE R 2 A 3), X Bk &9 6b FILEY) Ge
(1) AR A AR AR o 2 i T AL G . (E ) 6e 1Y
1K — 2 B L0 S e 1 il i 1 R R —
B}, ERETBr TGN, MK THED T IR
A S1-T1 [ intersystem crossing ¥ 48 (] JLZ, T1 2115
TRSHFEK 0, KRR ER '0, S
HFFAEEY) 6b r= B a A I E I HLEIE A fF
AT

2.0+

Absorbance

300 350 400 450 500
Wavelength/nm

B2 {h&W 6b (1.5X10° mol/L)AI DPBF (1.5X 10> mol/L)

1E =S P BErh S AMBOL S

Figure 2 UV-vis spectra of compound 6b (1.5X 107> mol/L)

and DPBF (1.5X 107> mol/L) in CH,Cl,

R 6 NG 6a~6f LRI A L ARSI A i

Table 6 Ratio of singlet oxygen yield of bis-isoindolylmethanes

6a~6f by photosensitivity

Compd. 6a 6b 6¢c 6d be 6f
k/min™" 0.017 0.086 0.031 0.037 0.063 0.023
2 Fig

DUEAR (A2 R LT R AR ¥ K 2 ok, Tl ik
5 AT — RIVEI IR A, SO
Mr 7 &ML, Hh & s Z RIS 6c~6d Kk
LRI AL S, X S BEE T TH
NMR, HRMS, IR Z5FEMERA. ZRFNAE Y@L
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Absorbance
o
1

300 350 400 450 500
Wavelength/nm

B3 L& 6e (1.5X 107 mol/L)F! DPBF (1.5X 107> mol/L)

TE AR e SR A MRSO

Figure 3 UV-visble spectra of compound 6e (1.5X 107> mol/L)
and DPBF (1.5X 10 ° mol/L) in CH,Cl,

FOOG 1 1 B Ak A I, HL A A R A I i K
(640~650 nm)F 5t K 5 K (660~680 nm), LLJA i
PR R T 6 R i =28, IR A R T ax s
A WAE R PG GRNE— 2 R AR . TR A
DPBF iR L A ML RIS RA —E M
R AE ARG S, XS E I v O I ROB A iR
M CRGIE NS5,
3 ZREH
3.1 {UE5KFH

IR BRI RMCES A IR A A il WRS-1B 44
'H NMR, "C NMR Jy¥ti A€ 7 A 7 AVANCEII (400
MHz) BUAZ BRI, CDCL A# A, TMS bR &)
HER Y Bruker Daltonics micrOTOF II; £L4h 6.
FT-IR360 #!; “KAMEiE{L: Shimadzu UV-2450; 26
WX Cary Eclipse (varian), #OG#s: KET RHERHIK
R IR AR GY-10 Bra R h b ali, {2 iiik&
bk,
32 WHE
3.2.1 1Ladh 2a~2f 496 R

LA F IR 2a) IR il 4 R 91 FRICK H IR £ TG 3.00
g (20 mmol). /K& HE(N,H,4H,0) 5.00 g (50 mmol) T i
e, I 50 mL /K SEEEHE, N Bl 6 /NS,
ARBRRE I CBE, B AGRER S AT, s, 85
T, 4 251 ¢ AEEHREE 2a, 7% 92.3%. mop.
112~113 CCCEvE!" 112~114 C). KRR Ik
il 4% 2b~2f.

4- FPAEC RS R FBE E 2b): G BT IR A AR, R R

http://sioc-journal.cn/ 1433
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95.1%. m.p. 134~136 ‘C (CHAMAE" 136~138 C).

4- R BN 2e): AR, 7% 90.3%.
m.p. 163~165 CCCHk(E" 162~166 C).

4- SR FBEHEQd): A AEHR AR, 72 E 89.7%.
m.p. 160~162 CCCHA(E" 163~164 C).

4-IK FWEE2e): A EEPIREAR, 77% 90%. m.p.
160~161 CCCHR{E"" 162~164 C).

4- =5 TR R TR E26): B @ EPIR A AR, 7
87.0%. m.p. 118~120 ‘CCLHR{E!""120~121 C).
3.2.2 fub4h 3a~—3f 496K

DL 2-[1-Q2-F2 K28 W 2R R 3a) 1 45 4
fol: FRE DS 4- LR LR (2a) 2.49 ¢ (15
mmol)Fl 2-F5 3L 2] 2.45 g (18 mmol) & T W,
BN 50 mL oK ZREEsidy, Ik, [H1R 48 h, £ 5W
iU, fE AT, ik, SRk 3 Wk, T,
73 3.62 g AEPIR A4 3a, 77% 85.1%. m.p. 165~169
COCEME"™164~165 °C). KM FEFEM T 4% 3b~
3f.

2-[1-(2-F2 KR HE) W 2, K6 ]-4- A0 2 2K F I8 JHF (3b):
FOAIRE R, 772 85.1%. m.p. 165~169 C.

2-[1-Q-FRRE AR W L L ]-4- R HBENEBe): SR
ERIREA, 7% 82.2%. m.p. 162~163 C.

2-[1-(2-JRFEIHI) W £, HE]-4-F A FH L IF3d): 35
ERIR A, 775 82.8%. m.p. 186~189 C.

2-[1-Q2-FRHE I W L HE]-4- T 2K F Ik (3e): B
EPIREA, 722 83.0%. m.p. 225 C.

2-[1-Q2-FRFEIRI) W £, F -4~ — 56 F LK F LR 3):
WEEIRE A, 77K 80.7%. m.p. 190~194 C.
3.2.3 fuodh da—4Af 496

DL 1-(2- 7 F R 2R 38 ) 20 (da) IR 1) 2% S 1) 72 4R
SR RN 70 mL AIVYSE RN, 4.43 g (10
mmol) [ PUBEER AT, FREL P HISI N-[1-Q-FRFE R IE)
W R FHEEE(3a) 1.27 g (5 mmol), 0.5 h in5e, ik
ikt 8 h. Hhyk, AR VISR 3 K, AR
T, 28 USRS, 780 S5 v A FH L Rk R ik w0 1 v
LR CWERIN 3 K525 BRE A, A HUAREE 28770 85, vk
570k VA hER60 ‘C~90 C)] @ N(LIELHE)=10 :
115 0.74 g SR ACIRE 14 4a, 772 65.7%. m.p. 96~98
‘C; '"H NMR (400 MHz, CDCls) ¢: 7.89 (d, J=7.2 Hz,
1H), 7.74 (d, J=7.2 Hz, 2H), 7.63~7.51 (m, 3H), 7.41 (t,
J=17.6 Hz, 3H), 2.52 (s, 3H). KM IR 15614 4b~
4f.

1-[2-(4- PV AR RE DR T I ) R IR LW (4b): B8 (R R
IREE, 2% 65.1%. mp. 105~108 C; 'H NMR (400
MHz, CDCl5) 6: 7.86 (d, J=7.2 Hz, 1H), 7.72 (d, J=8.8

1434 http://sioc-journal.cn/
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Hz, 2H), 7.64~7.52 (m, 2H), 7.38 (d, J=7.6 Hz, 1H),
6.90 (d, J=8.8 Hz, 2H), 3.84 (s, 3H), 2.51 (s, 3H).

1-[2-(4- T A< F R SRE ) A6 ) 4Tl (de): 8 € R0 AR il
&, 772 60.5%. m.p. 137~139 ‘C; 'H NMR (400 MHz,
CDCly) d: 7.91~7.89 (m, 1H), 7.77~7.73 (m, 2H),
7.66~7.59 (m, 2H), 7.39~7.37 (m, 1H), 7.08 (t, J=8.8
Hz, 2H), 2.53 (s, 3H).

1-[2-(4- 50K TR L) SR L) L (4d): 48 CURy AR [
%, 7% 61.0%. mp. 138 C; 'H NMR (400 MHz,
CDCly) d: 7.91 (d, J=8.0 Hz, 1H), 7.67~7.60 (m, 4H),
7.38 (d, J=8.4 Hz, 3H), 2.53 (s, 3H).

1-[2-(4- WL PR L) S L ] 2 (de): B £ AR
&, FP7E 55.9%. m.p. 157~158 ‘C; 'H NMR (400 MHz,
CDCly) &: 7.90 (d, J=8.0 Hz, 1H), 7.38 (d, J=8.4 Hz,
1H), 2.55 (s, 3H).

1-[2-(4- = FR B PR IR DG ) K 6 ) L (4): 45 € 03
AR, 2% 55.3%. m.p. 105~108 ‘C; 'H NMR (400
MHz, CDCly) 6: 7.64 (d, J=8 Hz, 2H), 7.56~7.55 (m,
1H), 7.40~7.35 (m, 2H), 7.03 (d, J=8.4 Hz, 1H), 6.96~
6.91 (m, 2H), 2.57 (s, 3H).

3.2.4 1Le4h Sa~5f 496 R

DL 3-TR3E-1-[(3- R 2. H- 7 M| W 3 P T -1 -5
WG| (Sa) Rl 45 A B FREC L DI 1-(2- 25 H R LR
$E)Zl(4a), 0.448 g (2 mmol)'E T 50mL 5 EE L,
BN 30 mL ¥ AR LR, SRS AR ImDH inA 1.3
mL (20 mmol)EEFRF1 0.86 mL (10 mmol) K% /K, %4
P4 h e RNVEEE S, AR T, TRRIRK IR AN R
pH E =k, PRI, B AU, TS
ik B HEAT A 2 AT 43 s, SR Ah VA k(60 °C ~90
C)] : ML LTE)=10 @ 1, 135 0.26 g I AR ]
1A 5a, P“F 67.0%. m.p. 235~237 ‘C; '"H NMR (400
MHz, CDCl;) 6: 8.06~8.01 (m, 6H), 7.92 (d, J=8.2 Hz,
2H), 7.59~7.54 (m, 5H), 7.47~7.43 (m, 2H), 7.38~7.35
(m, 2H), 7.32~7.29 (m, 2H). X FAER 7755145 5b~
5f.

3-(4- F AR ORI 1-[[3-(4- FH AL JE 2R 3 ) -2 H- 715
K17 T -1 H- S5 18] W (Sb): 3 Wk AR [ 44, 7= %
70.3%. '"H NMR (400 MHz, CDCl;) 6: 7.89~7.94 (m,
6H), 7.85~7.80 (m, 3H), 7.42 (s, 1H), 7.29~7.25 (m,
3H), 7.02~6.98 (m, 4H), 3.90 (s, 6H).

3-(4- AR B )-1-[[3-(4- 96U Hk ) -2 H- St Mg | g k131 A
FEI-1H-5 |V (Se): R ISR AR 44, 725 52.2%. 'H
NMR (400 MHz, CDCl;) d: 8.0~7.90 (m, 6H), 7.62 (d,
J=8.8 Hz, 2H), 7.51~7.48 (br s, 2H), 7.40~7.35 (m,
3H), 7.01~6.98 (m, 4H).

Chin. J. Org. Chem. 2014, 34, 1429~1436
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3-(4- R HE)-1-[[3-(4- S AR HE )-2 H- 57 15| W HE 10 H
FEI-1H-5EWI0(5d): R BB AR A, 725 55.3%. 'H
NMR (400 MHz, CDCl3) d: 7.90~8.00 (m, 7H), 7.50~
7.58 (m, 5H), 7.38~7.34 (m, 2H), 7.32~7.28 (m, 3H).

3-(4- TR A I )-1-[[3-(4- T A IE )-2.H- W] W FE 1. HY
FEI-1H-5E WMk (Se): YR B AR 44, =% 50.4%. 'H
NMR (400 MHz, CDCl3) 6: 7.79~7.71 (br s, 5H), 7.54~
7.48 (m, 8H), 7.13 (d, J=8.8 Hz, 2H), 6.81 (d, J=8.8 Hz,
2H).

3-(4- = Fa I 2RI )-1-[[3-(4- = 3 FE 25 3k -2 H- 57
WA 1MV P B - LH- S5 (5 IR R ACIR [l 1, 7= %
47.6%. "H NMR (400 MHz, CDCl;) §: 8.11 (d, J=8.0 Hz,
2H), 7.98 (dd, J=8.0, 2.4 Hz, 2H), 7.83 (d, J/=8.8 Hz,
2H), 7.68~7.60 (m, 3H), 7.48~7.32 (m, 4H), 6.90~7.06
(m, 4H).

3.2.5 fub4h 6a—6f #6-%

DL 9 [3- 2R K -1-[(3- 2K Kk -2 H- St 1g] Wk ik ) 7. F
H1-1LH-5715]W-N NS 1B (62) PO 6 456 1) BB 2D 45
(KI4L A4 5a, 0.208 g (0.5 mmol) & T 50 mL (1) B JE eI
o N 20 mL ) SRR LR, AR I
0.41 mL (1.5 mmol) = LTl ZBEHE A 0.18 mL (1
mmol)ff) NN-— N L%, =it 7h RV 5E
BBJE, WAL R sk, ZERR AT AWK,
FEH PR, K MgSOy4 T8, 73 B 54T HLA,
fk R A 2 AT 4 B, R A A VT F T (60 °C ~ 90
C)] : NLTRLHER)=10: 1, 130.162 g WL OERR S K,
FEE 73.3%. m.p. 275~276 C; UV-Vis Apay: 641 nm; 'H
NMR (400 MHz, CDCLy) 6: 7.91 (d, J=8.0 Hz, 2H),
7.85~7.81 (m, 4H), 7.62 (d, J=8.4 Hz, 2H), 7.51~7.43
(m, 9H), 7.28 ~7.21 (m, 2H). HRESI-MS calcd for
C,oHBFE,N, [M+H]" 445.1609, found 445.1689.

TRR[3-(4- AR FE IR IE)-1-[[3-(4- A FE IR L) 2H-
N | W 3L 13 F R - 1 H- S M1 -N NG T (6b): IR e IR
FAEK, 77 76.4%. UV-Vis Ane: 656 nm; 'H NMR (400
MHz, CDCl3) d: 7.86~7.79 (m, 4H), 7.65~7.63 (m, 2H),
7.46~7.43 (m, 2H), 7.30~7.11 (m, 2H), 7.03 (d, J=8.4
Hz, 6H), 6.75 (d, J=8.4 Hz, 2H) 3.88 (s, 6H). HRESI-MS
calcd for caled for C;HyBF,N,O, [M—i—H]+ 505.1821,
found 505.1899.

TR [3-(4- TR )- 1-[[3-(4- AR K )-2 H- 57 Mg e i |
7B ]-LH- 515106 -N  NL Tl (6¢): IR Sk B IR A, 7=
# 64.8%. UV-Vis ln 643 nm; 'H NMR (400 MHz,
CDCly) 6: 7.92 (d, J=8Hz, 2H), 7.85~7.79 (m, 5H), 7.59
(d, J=8.0 Hz, 2H), 7.61~7.44 (m, 2H), 7.29~7.26 (m,
2H), 7.20 (t, J=8.8 Hz, 4H). HRESI-MS calcd for calcd
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for CooH,sBF4N, [M+H]" 481.1421, found 481.1489.

I3 (4- SR IR )-1-[[3-(4- FA IR )- 2 H- S M| e ]
W R T-1H- 5251 0N N 1 (6d): RSk (IR S AA, 7=
R 65.8%. UV-Vis Apa: 646 nm; 'H NMR (400 MHz,
CDCly) d: 7.84 (d, J=8.4 Hz, 2H), 7.77 (s, 1H), 7.79 (d, J
=8.4 Hz, 4H), 7.52 (d, J=8.0 Hz, 2H), 7.48~7.39 (m,
6H), 7.20~7.20 (m, 2H). HRESI-MS calcd for calcd for
CaoH;7BF,N,NaCl, [M+Na]* 535.0830, found 535.0726.

IR [3-(A- TR TR )- 1-[[3-(4- IR AR )-2 H- S Mg e i |
7L ]- LH- 550N NL Tl (6e): IR Sk BB THIR div ik, 7=
K 66.8%. UV-Vis Apa: 649 nm; 'H NMR (400 MHz,
CDCl3) d: 7.92 (d, J=8.4 Hz, 2H), 7.86 (s, 1H), 7.79 (d,
J=8.4 Hz, 4H), 7.60 (m, 4H), 7.51~7.47 (m, 4H), 7.08~
7.05 (m, 2H); *C NMR (400 MHz, CDCl;) d: 150.8,
141.8, 134.1, 130.6, 130.6, 130.8, 130.9, 129.3, 128.3,
124.6, 1237, 1233, 123.0, 122.3, 118.0, 114.9.
HRESI-MS calcd for caled for Cy0H,;BF,N,NaBr, [M-+
Na]®™ 622.9820, found 622.9715.

TR [3-(4- =GR R )-1-[[3-(4- = g R
HE)-2 H- 55| W HE WY P - 1 H- S M1 =N NG T (66): 38
SOEIR AR, P7E 62.5%. UV-Vis A 647 nm; 'H
NMR (400 MHz, CDCl;) d: 7.95~7.90 (m, 5H), 7.77 (d,
J=8.4 Hz, 4H), 7.60 (d, J=8.4 Hz, 2H), 7.54~7.50 (m,
2H), 7.32~7.29 (m, 2H), 7.04 (d, J=7.6 Hz, 2H); °C
NMR (400 MHz, CDCly) d: 150.2, 134.3, 131.4, 131.1,
129.6, 1282, 125.9, 125.4, 125.3, 123.2, 122.6, 119.1,
115.7. HRESI-MS calcd for caled for C;;H gBFsN, [M-+
H]" 581.1357, found 581.1448.

3.2.6  Uv-vis B AL &

UV-vis BWOGER H Shimadzu UV-2450 I5E, 2
SEPCKIE A 300~800 nm, LA CH,CL 7, CH,Cl,
SN BELR, . BRI R U T SR A B
A=l e R A T S AN () R B s v, e L
WEHE A, FRYIEWOGSE 4 MRS ¢ B, sRAFEMER
FR AR A MR8 K AR P B R T e R A
327 FORAEMEARKET S RIHHE

BATLMEE D) 6a MArHED), UMELAY) 6a 7=
T A (D= 0.73)" Ml FEHE A (Papent US 5433896),
CH,CL A, Be I R, WA 9 6 R 4 i An
630 nm BRI K FRFEIBOERE, HR4EA R (DHPRkE
WAV TR T =% by

D;=0.73 X (A X S)/(Sy X A) (1)
At & WA TR T =5, Ao IEYITE 630
nm KB RE, Sy A HEUEA) S RS i A A T AR,
A NAFIRRFELE 630 nm ARG, S W ARFIIRRFEZE
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BHLLE

RA G A 2 AR,
32.8 FARERAEREFENL

B 6a~6f Jetiibr=A4: Lk A fe Sl Jy
e Ll CHLCL W5, B 15 pmoleL ™ AR AL Al

15 wmolL ™' DPBF (KA, 7EIESHE NS4
R, FHPAK 630 nm [ sCRIEOE U, R 2R 3E280F

M M ERER, TS O HEAE 413 nm Ak i
WIS AL, AR 24 3RQ2)RAT B2k RSN E R &
{20,

In(4/A)) =kt )

K Ay WADEEIRE T 413 nm AbAWRIGEE, A, N HE—
J413nm AL G RE, ¢ TG BT I I], & R FRER S AR
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