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Bisimidazole and Bisimidazolium Cruciforms: Synthesis and Discrimination
of Organic Acids

Wang, Zhi Zhou, Hongjun Hu, Junyi You, Jingsong* Gao, Ge*
(College of Chemistry, Sichuan University, Chengdu 610065)

Abstract Bisimidazole cruciforms 4a&b based on 1,3-di(imidazol-1-yl)-benzene were synthesized in good yields via the
Sonogashira coupling of 1,5-dibromo-2,4-diiodobenzene with 4-ethynyl-N,N-dimethylaniline and 4-ethynyl-N,N-dibutyl-
aniline followed by the N-arylation with imidazole. Further quaternization of 4 with iodomethane afforded bisimidazolium
cruciforms 5a&b. As an example, the didonor-n-diacceptor cruciform 4a showed strong solvatochromism that its emission
colors varied from deep blue (toluene: 422 nm) to yellow (DMSO: 516 nm) in different organic solvents. The Stokes shift of
4a in acetonitrile was as large as 148 nm, which could suppress the fluorescence quench caused by reabsorption. The single
bond connected multi-aromatic system made cruciform 4a possess aggregation-induced emission (AIE) property. A 12-fold
enhancement of the fluorescence was observed for the solution of 4a in methanol/water (70 : 30, V/V) compared with in
methanol/water (50 : 50, V/V). Taking advantage of the digital photography technology, fifteen carboxylic acids having ei-
ther similar pK, values or similar structures were distinguished well by using bisimidazole cruciform 4a as the only indicator
in two solvents. However, bisimidazolium cruciforms 5 could not discriminate them. All analytes were dissolved in di-
chloromethane and acetonitrile. A 20 pL of dilute stock solution of 4a was added into 2.0 mL of each such solution. The so-
lutions were well-mixed and subjected to the UV illumination (365 nm). Photos were then taken using a digital camera one
by one. The square segments representative of the emission colors were cut out and arranged into arrays for naked-eye dis-
crimination. These emission colors were later converted into numerical R/G/B values by using Adobe PhotoShop. The stan-
dard deviations os were calculated for the R/G/B value of the solution of 4a with each analyte towards those with the other
analytes, which represented the degrees of discrimination between two analytes. The standard deviations ¢'s were calculated
for the R/G/B values of the solutions of 4a with different analytes towards that of the blank solution of 4a, which represented
the degrees of the color variation caused by the recognition. Comparing with traditional fluorescence sensing method, the
present method is simple, efficient and time-saving. Bisimidazole cruciform 4a emitted solid-state florescence of
green-yellow color with a quantum yield of 0.33 while bisimidazolium cruciform 5a emitted pure red color with a quantum
yield of 0.14. They exhibited reversible color change under the UV irradiation when contacted with HCI and Et;N vapors,
indicating they could serve as solid sensors for acid vapors. The fluorescence study also showed that the alkyl chains signifi-
cantly affect the solid-state fluorescence of bisimidazolium cruciform 5.

Keywords imidazole; imidazolium; cruciform fluorophore; solvatochromism; aggregation-induced emission; sensing
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Scheme 1 Synthesis of cruciforms 4 and 5
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Figure 1 Photographs of 4a in the solid state under ambient light (a)

and UV light (b); Photographs (c) and fluorescence spectra (d) of 4a (1.0

X10°¢ mol/L) in different solvents (TU=toluene, CB=chlorobenzene,

DCM = dichloromethane, AT = acetone, AN = acetonitrile, DMSO =

dimethylsulfoxide) at room temperature

Acta Chim. Sinica 2013, 71, 1257—1264

© 2013 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

PO 6 T HH IR (BRSO OB 1e, 1d). #EH
ORI 906422 nm), £ R T oA 4o
586461 nm), 75 A B4R 61 5¢ (496 nm) Al
7 DMSO 1 R B0 15 6(516 nm). A 7B 1)
BN, 4a MEKRSIRK AR, 50658 K. JLAE
DMSO H [5G L LA R P K 4088 T 94 nm
(Table S2). X IE 1 35048 (L e HA 40 1 N L
:F% (Intramolecular Charge Transfer, ICT)RUM ] D-n-A
G4 T B AERE . ICT 0N B4 2 B T A v 71
AT AR B REAR e A e B ORI HLERS
A A2 SR R I . DRIk, ARk v R R f f 2
3N BEHF IR, 3 BT AR 77 L 7E )
A AR, fEOKh T 4a PIHFETCHALRS &
ik 148 nm, KUIHLBAESHIEGMABKRAE L. KN
6 5 A7 B8 ] DLJRE S SOR R ECR G I HRRT T
R 5 B 9 i B AR, AT 1 9 6 31 1A i .
RIPE.

FTURPEES )7 T Sa P AR oR, SAMT T
R EDIG(E 2a, 2b), HEA R IERESEE
PEIR. EARFERAER T, 7 Sa e o 7 H
AR LA XA 2¢, 2d). 7 THF RS AR5
(444 nm), 7ESEAT TR SEEAINPIE(519 nm), £

(@) ()

DCM AT

MeOH DMSO

@ 1--THF
1 23 456
1.0 2--CF
0.8 3-DCM
4-AT
0.6 5--MeOH
6-DMSO

0.4

0.2

0.0-

Normalized fluorescence intensity/a.u.

400 500 600 700 800
Wavelength/nm

B2 [T 5a fEHG F@EINT FO)MMA, 707 5a fEAIRE

FUPREEAMT R B (o) FI9 6 K S i 181 (d)

Figure 2 Photographs of 5a in the solid state under ambient light (a)

and UV light (b); Photographs (c) and fluorescence spectra (d) of 5a (1.0

X 10" mol/L) in different solvents (CF=chloroform) at room tempera-

ture

http://sioc-journal.cn 1259



W F F R

MR

Wi v 2 B B 35 (0, 1K) 96 (574 nm), £ DMSO H R B4 {6,
[1179¢ (595 nm), FHAE DMSO H i %¢ Y6 i K Lb HAE THF
HHE KL RS 151 nm. BEAEVEFUBRAE 390, Sa 14
KESWE KR, JamE W% 597 4a ML,
ST SafE TP PO K AR, BT REE, JEA
Sa R BRGNS, R TEXS 21 I PO
PR S5, TR AE IR B AR A ik a0,

M ST ATLUE H: fEBCIRES T, Mgl
ZHI5r 1 4a F 4b, EETHALZ JG )51 Sa Fl 5b,
a7 LA A PR TS DA G P 29 6 Ik R AR 2%
BL, IX B RSO 77 B G T 5 AN K
RSN T B AR 99 I v 0, A T 2R 1A, BT
X3 F BT 2 A A R I AN K, %41 IR ERIT BB S 1)
REMANK, BRI 20T IR v 9 e e T i A K. YA
O FHAGEHER AR R, AW SR i
BeAb 2 5, T S AR K kS5 1AW LT g ) B s T
WK, 2 P IHER L N SN, ICT R0V 1 i,
DR TRV SR A MIRC i K RN 58 e K AR AR G 20 B, &1
e BRI

EEAIRESTS, 701 da RPN B Er (090, K
FEETFEFN 0.33. 707 4a PPN BKMESE A B B E
PRI PO IRIN b, BARAE T, AR AE AR 0] FAE AL
—EMIANHT, T 5 BOK L 4] 5 0 SRR RS T
T, 12 B —E I, X M R B AR T 1
) - SERUR EAE FRREE, Wk T 20 0] o s R &
SEBORASRERERIR, IS 4a HATRGRIIE A
PP 37 Sa FEREARE PRI GO, KA
632 nm, PGETFIERA 014, HAEAFR N (x=0.67,
y=0.32), L5 E 5 ZE 52 (Commission Internationale
de L'Eclairage, CIE)HfiSZRIARIELL (A ARRR(x=0.67, y=
0.33)&AEHIF. BT, Sa &0 B 20 6 A58
(IR SR 1 BN, A SRR L R A T 1 2
.

PEIEBERT P> 1 4 RN 5 AEVIOIRA R If5et
PETUL T3 52 m, (HAEF AR, M /5
T 4a 1 4b POCHERRLL, MZFHAZ G5 F Sa
F15b 156K ZIH 25 106 nm (Table S1). X % W] 4E [
PR, FEFEBERT ] kM- 3857 4 I HERUS K
FEMANK, HOOH ] K MGG 172807 5 IR
AR K, AT T 23 F I A2, 4 T RIX
— %, AV MEE T IR HCN 0.1%0K) Sa F1 5b 1)
I FR L AR 1R P IR (PMIMA) S, 0 T & AT i 9% 6 1
. BATTR I A AR () 9 G K 1 e S
FAUM, X5 R O G RS WA 1.
[F]INF, PR ) PMMA S ) 28 K (Sa: 484 nm, Sb:
485 nm)AS T ARSI BB, WSO LR
(5a: 0.44, 5b: 0.47)WHUTL, FFHAS T MRS ¥ = 2.
EPMMA HBORE N, 70 T Z A HERR, ANELE S

1260  http://sioc-journal.cn

© 2013 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

FIRAHEAER], K1 Sa Kl Sb 3558 6 P Al
ALEFE RS, ZH TR R MR, B
AR RE ) 431 RVE R D0, AT B0 b R AEAN ]
FEEEL R, S F L.
23 REFSAAHMER

RS 96y T AE M B W HA = IR 9O
R, AR A A A AR S N 9IRS R U R AR
BEOK, B F S 9 G % K (Aggregation-caused
Quenching, ACQ). ACQ RN KT Sk 7E B 44
HLA 2 IR . 2001 4F, Tang SREIZHU SR ME
HBHIIL G TR BT AR b LA
PN, AR EIREE R RIG . AbATRE LI SRR
J RS K OG(Aggregation-induced Emission, AIE)I
S PUATE G665 50 IR SO6 4 T A T PO K A,
SR TR OGEMBEI, AT, OBk g5 &
St AIE 43 R Bt 1k oK.

Tang \A, WR—D0F 1 o LHirb OEH 24N
R BRI 75 () I, whnT g2 7= 2B 5 1 N e i 52 BH
(Restricted Intramolecular Rotation, RIR)Z M., X431
AV RERA ALE PER. 40+ 4a kML AR NN-—
FOE R E RS o JLga A0 DL B AR B2, DRI S K
PRI i v] F 800 AL FE AR AL, B 1T 5 0 2 O 5
§9. I, 4>+ 4a nfgEEAT AIE (PR

ALY T da () P10 mol/L)yrh 43 S
AR EEEI K, BEE T KRR E000 508 0%~90%
(115> da (FTRAH(107° mol/L), MR T &M IEAH
ZAF NI DFE R R O R, W 3 PR,
MIRA RIS N T 50%, VAR T 2 o Al
PO = AR K B & B g sk, IF 2Ok
K7 S, IR TR R KIS RN T 50%
IF, 43 da WA R, ICIKIGS G N, B
PESEOR, o F R KA, JOLMmE R, X2
AP ICT 2. /K& BEh 60%A1 70%I, 73111192
DGR G R, T 4a CEIE
BERAERS. MKEERNE 70%I0, D0 AR T4l H
W T 4 %5, AT KA i 50% M3t s 1 12
1%, DR/ AR T2l s ide v 7 8 %, Al
XFFKE R S0%MERER T 28 2. fERMIBIRGES
T, 4 da HPERBREBES E B TR THAE T 0 TIEORES
AetE, dRARA AR TAE AT I, K. BEE W K
TR, o1 4a B RERES, Lo NIk
e 5z B, 3 B S S AR T g, A S BRAT 1 5,
MR, LB AIE PR i 24K & oA
80%711 90%IKf, 73 A %GR EAN S 1 7 A Mg A1 F
. HOTRERI RS> 7 4a TEWT I EREIRE KA
Tk

1 R OKIRTR SR, 701 4b 15 G RS
K ENENS 71 4a RIVRLUR)SCL (Figure S2). 1M

Acta Chim. Sinica 2013, 71, 1257—1264



&
3
4
8

Water fraction (vol %)
0

2.5x108 (a) 70%
il -=10

Fluorescence intensity/a.u.
8

0.0+ : ; ; = .
400 450 500 550 600 650 700
Wavelength/nm

—m— Fluorescence Intensity

- 3.0X 106 g (b) —A— Fluorescent Quantum Yields 35

2.5%x10° -
2.0x10° -
1.5X 1081

1.0X 108 L10

Fluorescence intensity/a.u
P
»
N N
o o
Fluorescent quantum yield

50%x105{ I~

s 0

0 20 40 60 80 100
Water fraction/%

B3 ()71 da 7EFEEAK RS RI(1.0X 10 mol/L)h i 9tk
B (b)VOU A LN BT ZE B /K 2 B A A KA DG ]
Figure 3 (a) Fluorescence spectra of 4a in water/methanol mixtures (1.0
X10® mol/L), (excited at 370 nm); (b) Changes in the fluorescence
intensity and quantum yield of 4a with different water fractions

ZEAL 5 1507 Sa F1Sb 7E PR FRIC: IR 2056
RS T R R PEAR A, IS R 7K. Sk
IECREE) B TE RS, ML, SaFi15b A B AT AIE
PR
24 XEHNERAIZA

g B AL A e — KA EERIA N, 24T
TETHEMIR. 29805 FRUAE = JFORE R h il fkrp . 36 [EE
RN ZEGEVHIAHT 200 504 S 29 AT 23 Bl
S AT RILILIAPY. A, e R BT PR, )
S EE KR A LR, X T4 B 1. 2
YR SN HNE. 51 4a LR FHREE 4-NN-—
FH B 35 2K S RTW FE, - 25 A1 K k5 A s A0 FL T 1
RIRT, PUAGUR T 1T 253 B R T AL IR S5 AN ) 3
TS A F AU IE 5 5A T IX l, sy
4a [1) HOMO F1 LUMO nJ LA HATAS R ER A g5 4 (R A
PR AR R 52, AT 001 1 58 Y61 iR A A
[ A1k, A BR BT LRI B 0. Bk, A7 SRRk
T R IO e R 2 1 T A E A T R S BT 2 4 1) R
Ll T AR RR R, BRATT 3 % FH AR JEH 1 7 5
WA, 5 R A B 3P0,

AR HLEE C1~C15 432U 45 Fy AL
(1) pK, {H(Figure S3). BEMATHLERHS 7> I iR A — & H
Y G, WREERA N 1 g/L. AR T34 — &

Acta Chim. Sinica 2013, 71, 1257—1264

© 2013 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

PR, MR 1.0X 107 mol/L. 20 pL ) 4K 1%
WAy AS 2.0 mL A LRIV BHRS, 15 2R AR
A HLIR 5201 4a IIBER> T EE N 72X 107« 1. K
HIR A IR St B TR AMT R, FH 365 nm (14841
KO, RSO LS FHERS AR NLIC S, h T R uft
mh G AT, R g — M. — L 16 F
FER RS AR IR 17> 1 4a)F1 2 Bl 7, KA5-3 (1) 32 5K
1A H] PhotoShop A4k, 43 73BT AR BERI R
5 FEEE 1), RAMHZEIIIEJ7 /N, B I 2 1F 7 B
NI HES, RIS Tl 4 B i R0 FEg)

M 4 FIATAT LS R E S F M 2 15
PR HLER /] LMARLF X 43 FF, 43 4a A1 15 R HLERLE
PRI SRR T A2, — 285 MR
BLER v MR EF X 43 TF. A HLER C1, C2 Al C3 /2R H R
FIHEW); C4, C5 I C6 # AR A ML, CT~C14 #iE 45
FAZABLI BRI i 22 AR IR e AT T TR) B A it A 2
—ANRIRT, AT NN R, B AR AR
B IR K 2 B T RN AL TR A, I
HXTER R B A e AR . b, LR C4
IR B 4 A= 32 B3, 78 AR A6 1R S22 1 AR B
. R, S BT pK, {E A HUER B RE AR L (1 AH
X ). et HHR C1, €7, €10, C11 A1 C14 [ pK,
K% 3.0, C2, C3 F1 C12 B pK i K&K 3.4. K%
BAEWIRITED T 4a MZOCHE KR, Rrnldd
ARgE. SO KA BA T REE RN T 4a [k
L K e 0 L OO = %7 R 22 VA R A <) A L
B, FEROLE KA.

A1 1R F Adobe PhotoShop #4458 6 (15 4 3E 4T
AR B, A TR IR A T R(ed),
G(reen)fl B(lue)¥fH, XFEEEN TR 5wl A 6
A BATE KB SR 15 MaEHRT RN
M. A A Eq. 1 (Supporting Information), FA1752!
T A HUBRAE W R 5 55 — R HLER < [R] (1 A
XIhRUETT 25 0, HAEMRRERFA NIRRT — A VLR
ST da IRA GBI G AR X 2
SR/, HWURS AR ARAE T 2 2 [ 1 [ n] LAAS 31— 4
FEAR BB 5), AR U8 B X o 07325 v DR B 1R X 53
X 15 BT HLER. f04n: C9 1 C10 B A s Sk Ad, 7rkE
ARE 2 HILL C9 Ml C10 AbbRETRLEAT T — o5, bk b
T AR, Wt Z flm] DA AR e 7 250 0
112, ZF @K, B8 C9 Fl C10 (X4 R 4F. C2
FC3 1 pK, A 72 0.01, FIARRIE 7 VR bR i 7 %
H117, K AR L. C1 A C2 B ZBm ik, LA
EATARFRE TELR AT TR TR AL, TLEN 68, X
Iy FERIE. C5 F C6 [ME R BEARLL, eI 144
WAL, FRUETT ZEAH A 14, TRAESIX 4> TFk.

Btif5, A A Eq. 2 (Supporting Information)3Al]
P32 T BEA S HT 4 53 AT S0 BE RN 2 1 g 1) o

http://sioc-journal.cn 1261



A

e

o

OH OH
X~ COOH
@COOH HOGCOOH OgN@»COOH U
N
C1 Cc2 C3 C4

8 0 :
K;B\COOH & ~COOH  HOOC._COOH  ooc >~COH
cs ce c7 cs
OH OH
HOOC ~ COOH COOH
\—/ Hoog™ S~ COH HOOC/kj/ Hooc:/J\/COOH
OH
c9 c10 c11 c12
OH
HooC COOH oeps
Y HOOC._\_-COOH COOH
c13 c14 c15

covllll | ICT ECTECIEE T
~LH 0 [l I N

- C1 C2 C3 C4 C5 C6 C7 C8 C9 C10C11C12C13C14C15

B4 LEEDVASCHTIANIRIIES N, T ED 227 4a 235045 — ST L b S A HURRIR & 5 BN R T (365 nm #UK%)

Figure 4 The structures of the carboxylic acids and the emission colors of 4a upon mixed with them in DCM and AN (excited at 365 nm)

E3 B~

GB)
®
=)

Relative oR
@

=

Bl5 AHLIR C1~C15 HALREMFTIRIN R/G/BE L [ [FIFRHE T ZE AT
PN

Figure 5 The correlation diagram of standard deviations of R/G/B val-
ues of analytes C1~CI15 relative to all other analytes

(¥) RIG/B A 1543 T da (K178 FIVARZ I FRIBRAE T 2 0,
HARRE G N G5 T 4a BETE, 5T 4a 5856
B AR IR JRATTASE] T R AR pK, 18
L5 HH L R 7 22 (R A6 B (Figure S4). 78 S e,
7 LR (10 18 T 5% 16 0 €5 T508% (R R 22 D A e 2
ERIAICTE. 7E BT, ¥ A NLRIN pK, AN, 1)
W, R0 o ABBK, 4T 4a M5 FiA s
HROK. X TTRE R B T LR IR TR, AR S5 T
da 2 I FARE ELAR FE B, AN 1T S B0 0 B 6 5 ik
W 5.

1262 http://sioc-journal.cn

© 2013 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

FCHE TR KM AL 4b R HUREY
53 da ARG RE ). (H2, BRIEZEEAL S -+
FHAG7 5 GHPIREAS, HEsooeae A b
BT, WS HRBER]. SRS T 5 A
TR P NN-— e B o iy IO i I U7, 1)
IS DR ML ) BER B P TR0, A AN U 7 B LT
T LR, SRR AR AR S, okl T
PGB L. BRIk, Rk b 3 (7 505 LUK MG
(KU R T RE 0 T UM A AR 2 6 AR .
25 [BERfEEEEE-3F HCl SRETIR A

LEHR, 207 4 528076 15 PR HLRR I . Tl
I, PR RORI A5, IR T BEAE [
IR TR R U AT PP, oA A ek A T 4
T da [ ETREr P o, ICHBET IR AR,
B UNBCE T B mLh, [ il N HCL AU, Hoe
S B S A AR . B, R UNRE T = L%
G h, A SR BIRIERIRAS (B 6). XA
BRI IR U S5 150 B 23 4 A9 01 Ay [ A S 2
BRI A KR

HARGT 5 TR CVEX A LR, H LT 1A
653 4 —FERA RS HCL SRR ). B0, 53 F Sa
fE HCI Al E6N “UARIIPEITT, 9Bt mgk 4 nl
WA 7). b1 5 WEEME A B AL AR T
WU HCL AUk,
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Figure 6 The pictures of silica plate coated with 4a under UV light
upon exposure to HCI and Et;N
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Figure 7 The pictures of silica plate coated with Sa under UV light
upon exposure to HCI and Et;N

it

5

Wit Sonogashira RIS . N-T77 FEAk [ N AN 2=
N, BRATTRAS T — B 8 () 5 Tk e (85) 1)+ 48
RT3 4a B IEME SR AN, 178 MH
WOHE se 7 A2 ik 148 nm. [FINF, JLEA W] AIE
PRV R M RS, AU 73+ 4a 72 S HBER
IR, A AR 7 X, 15 PR 2R
5% pK, AT AT WL B D) Mo X 23 1k, AHAS TR Gl
AL 715, ST F N T R M. F9OLE
A RIG/B B, sk vHEARE T 22, MGt 2= 1
ST 40T 4a XX 15 R AR SR, F4h, b
SEBER [A] K e |- B8R 431 4 1R 5O BT A ] 5
Wi, AHHIR 520 7 R KPS 2R A1 5 RS
AR, Sa & — AN HA m Al LA A SO
MRL BJE, 431 4 A0S BRI AR HCL AR
ey, ) IR -1 BT 2y 4 AT ERAE R B B IR e
RS TR0 X 43 2580 43 -4k, [R) K Pdeggs -7 4 Y
Iy Sa AN TLLOROGERIT, BT A ZIKME(EE)
IRLEA BT WD e A4 R 7 1 ) B .

3

4 KIGERS
41 BWHUEMMERSRIE

HARL &Y 06 ok e WIS 1, 4-NN-— 532
FER 20 1a F1 1 AT 1,5-9R-2,4- T 2 25 JE SCHR[ 28,
20115 k%, &) 3a, d4a F1 5a [ HAK G O
.
4.1.1 4,6-=i-13-—(4-NN-—F LRI VK LXK
(32)89 5%,

B sk 1,5-R-2,4- K 731.6 mg (1.50 mmol).
4-N,N- " FF 24 468.3 mg (3.20 mmol). (=K
L) &ABAE 31.6 mg (0.05 mmol). = AFEME 19.7 mg
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(0.08 mmol) AL IV 4l 14.3 mg (0.08 mmol) N A 5| 37
L BRI IR, RAATE R RTEAN S mL =
LGRS mL PUSM. AARE T40 CHRM 120 &
B AR R A, ) U e R, HhdE, DR 4,
FEENT BURIFR: V) © MLRR LHR)=5 : 1],
B4 [ [E AR P71 440 mg, F7E 56.2%, mp. 170~
172 °C.'H NMR (400 MHz, CDCl;) 6: 3.01 (s, 12H), 6.66
(d, J=8.4 Hz, 4H), 7.43 (d, J=8.4 Hz, 4H), 7.65 (s, 1H),
7.83 (s, 1H); °C NMR (100 MHz, CDCl;) 6: 40.3, 85.3,
97.0, 109.2, 111.8, 123.8, 125.6, 133.0, 135.4, 135.7,
150.6; HRMS (ESI+): caled for C,¢H3BroN, [M-I—H]+
521.0223, found 521.0230.

412 4,6-—=kw-13-Z(4-NN-ZF LR RL)VK ik
R (4a) 895 %,

B IR 4,6- " IR-1,3- 7 (4-N,N-— LRI 2K 2 ke
FE7K 391.7 mg (0.75 mmol). BKME 255.3 mg (3.75 mmol).
IR 621.9 mg (4.50 mmol), N,N-— FEEH 2 % 61 #h
41.9 mg (0.30 mmol)Flifk V4 28.6 mg (0.15 mmol) i
ANBISCE R, AR ZIR, ARG ERTEAN
8 mL DMF. {ARE T 120 ‘CH W 48 h. V4505
AR e e, Hhdk, IEIRYE, HENT B[ TT
F: VOAE) © VORED =1 1, EHA A F )
VIFED =30 © 1], 152185 G AT 210 mg, 723
56.4%, m.p. 158~160 °C. 'H NMR (400 MHz, CDCl;) ¢:
3.00 (s, 12H), 6.61 (d, J=8.8 Hz, 4H), 7.25 (s, 2H), 7.27
(s, 1H), 7.29 (d, J=8.8 Hz, 4H), 7.39 (s, 2H), 7.87 (s, 1H),
8.01 (s, 2H); *C NMR (100 MHz, CDCl5) 6: 40.1, 82.4,
98.4, 1082, 111.7, 119.5, 120.0, 121.1, 129.5, 132.9,
136.6, 136.9, 137.3, 150.7; HRMS (ESI"): caled for
CypHpNg [M+H]" 497.2448, found 497.2453. Anal.
calcd for C;,H,sNg0.25H,0: C 76.70, H 5.73, N 16.77,;
found C 76.76, H 5.83, N 16.57.

413 4,6- =k k$45-13- = (4-NN-=F H H ) K T
H K (52)89 4%,

B 5k 4,6- Bk ME-1,3- T (4-N,N- — F R ) K 2
I 92.7 mg (0.2 mmo) AR, ZAE#H—
W, RANEAE MR RFEN 0.2 mL B %E(3.2 mmol)
F150 mL ZJif. RRET 80 CHRNY 16 h, ik kR
M, FEENT O B RITH: V(&) - VR =
10 : 1], AREILLERIE A=Y 70 mg, =R 45.0%. 'H
NMR (400 MHz, DMSO) 6: 3.00 (s, 12H), 4.06 (s, 6H),
6.74 (d, J=8.4 Hz, 4H), 7.32 (d, J=8.0 Hz, 4H), 8.07 (s,
2H), 8.19 (s, 1H), 8.21 (s, 1H), 8.28 (s, 2H), 9.81 (s, 2H);
C NMR (100 MHz, DMSO) 6: 36.5, 39.6, 81.0, 100.9,
106.0, 111.8, 121.5, 123.4, 124.1, 124.3, 133.1, 135.6,
137.7, 151.0; HRMS (ESI"): caled for CyHss,Ng [M+
H]" 781.1007, found 781.1010.
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