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Synthesisand Optical Properties of Quinazolinone Derivatives
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Abstract: 2,8-Dibromo-11H-pyrido[2,1-b]quinazolin-11-one (II) was synthesized from 5-bromoisatin with
2,5-dibromopyridine. Then three new quinazolinone derivatives with yields between 68% and 85% were
obtained via suzuki coupling reaction. These compounds were characterized by NMR and MS. Their optical
physical properties were investigated by UV-Vis and fluorescence spectroscopy. Their electrochemical
properties were studied by cyclic voltammetry and theoretical calculation methods. The results showed that
the introduction of donor groups on the planar structure of parent ring extended the z-conjugation system,
reduced the z-7 intermolecular stacking of parent ring compound. Furthermore, the formation of push-pull
structure by connecting donor groups to quinazolinone backbone not only facilitated the intramolecular
electron transfer but also decreased the transition energy of electrons from the ground state to the excited
state. Among these compounds, the band gap (E,,) of 2,8-bis(4-(diphenylamino)phenyl)-11H-pyrido[2,1-b]
quinazol-11-one (Illa) with a triarylamine group incorporated was the smallest (2.2533 €V), while that of the
unmodified quinazolinone parent ring (I) was 2.7231 eV. These quinazolinone derivatives had obvious Eg,
advantages, which were a kind of potential third-order nonlinear optical materials.
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Fig. 1 UV-Vis absorption spectra of compounds I and Ila~c
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Fig. 4 Cyclic voltammograms of quinazolinone derivatives
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Table 4 Cyclic voltammetric data of compounds I and Il a~c
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SN e R R CE S 2R DO e OB e oy i
HA SRR . X T53E e 4k, HOMO
KRR THEAAFR 73 L, T LUMO JRy AR 7E 2 1A #R 7
b I E TR — AP T e MR R AT A Y
RIZor 7HUE, ks s

HOMO

1 Ma
HOMO
“' ° ’J‘ 4‘: M 2 :
£ RIETRIEIEE > * 3 “~ ‘,"‘
L P B
b lic
LUMO
Jf.; > . ? J.QJ '.‘ »
: ;‘ﬂ"f‘ "& ‘
21l
v lic

(SRR oy L UL LN G IRA R 7 B e 2 4 e
Fig. 5 DFT-calculated frontier molecular orbitals of the
quinazolinone derivatives
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Fig. 6 Energy levels of DFT-calculated frontier molecular
orbitals

IO 6 K 4, nLUA B A S SR
A, X RIS EE 5SS R — B XA
P 2 Bt i T3 A B TS AL T 4 T 19 HOMO 4
= HOMO fig 4%, 38t A P llla~c 2.2533 eV,2.2815
eV H 2.6011 eV) 1Y Eg, I IL T (2.7231 eV) /)
Rz, Hi, (kA Ya A /MY Egp, XIHHET
SO AP R T, TR LAY R
PR RHIE ST b, HE AL LAY /N 7 i T
AT B vy R R A R EOIG . DGR e
. AUBER R T HEREE R . TR,
LN T =raEk i 5E A, AH
RGP Ma ~ o WM A LIS N T, &
ILFSE e B = AR L M AR = B Lk Ak )
50 F ) Egy BAMEMERNIKR, HA B Egp 1
A WAL/ N T2 BmsR i = B e getkm i, fk
BV : (BE)-N-Z 58k O -3- R e P RL & 9
(V): 29-Z(CRIHHR)-NN = (IEFHE ) memy ngfl7
S EARGE B B 5 = B AR LR AR e 1 A ML BN oy
T, HH IV Egp M 3.3470 eV, =Hrdedtim bR
1VH 6.034x10 Pesu, VI Egp, i 2.2180 eV, =B
RPN R O K 4.423%107"7 esu, i HIVAIV
) Egap B LA, 22 B S WA BRI 477 A 40 300 tho RE A5 3
B = AR Ry, R — 2R TE R = AR
2R

3 g

ARSCE LT 3 A FAT A AL 2544 1) 1 Ik a5 1
AW, AT T — RGNFRAE . BRI 50 B B
3 2o X A AR R R R PRI A, K T A o
PR, B8y s v A R A0 4 2 )45 BEL, b
Gy - HERR . A F) A pL - 356 14T 5 e s ik )
REARTE I T e 450, AR T 0 7 NI T
Wl L RS B R A R BT RE b a1
AEH B Egap i/, 22533 eV, MiARBHIRY T HIHE
W Egap 58 T 2.7231 eV, ailiad 5 B 4RGE 19 =Kk
LEVEM RIS AR L, A B s Bk 7 2 4 990300 41
RN BRI =B AR R R, R — 2RV E ) =B
MR, FER — B TTAE T, AT DA s s nk
i 53 ¥ AT HE— 20 RO, L G 7 v A K R 5 35 |
B T 550 A5 T R ] 48 5 s R R B 174 W
THRETT, DAIERAS T (9 53 P H o 4 4% BT/ iy

REAF BT Egapo

&% 3Lk

(1

[2]

B3]

(4]

(3]

(6]

(71

(8]

]

Maity A, Mondal S, Paira R, et al. A novel approach for the one-pot
synthesis of linear and angular fused quinazolinones[J]. Tetrahedron
Letters, 2011, 42(38): 3033-3037.

El-Azab A S, Eltahir K E. Design, synthesis and anticonvulsant
evaluation of novel 8-substituted-4(3H)-quinazolines[J]. Medicinal
Chemistry Research, 2012, 21(11): 3785-3796.

Donner E J, Snead O C. New generation anticonvulsants for the
treatment of epilepsy in children[J]. Neurorx, 2006, 3(2):170-180.
Wolfe J F, Rathman T L, Sleevi M C, et al. ChemInform abstract:
synthesis and anticonvulsant activity of some new 2-substituted
3-aryl-4(3H)-quinazolinones.[J]. Journal of Medicinal Chemistry,
1990, 33(1): 161-166.

Schwender C F, Sunday B R, Herzig D J. ChemInform abstract:
11-oxo-11H-pyrido[2,1-b]quinazoline-8-carboxylic acid, an orally
active antiallergy agent[J]. Journal of Medicinal Chemistry, 1979,
22(1): 114-118.

Jiang J B, Hesson D P, Dusak B A, et al. Synthesis and biological
evaluation of 2-styrylquinazolin-4(3H)-ones, a new class of antimitotic
anticancer agents which inhibit tubulin polymerization[J]. Journal of
Medicinal Chemistry, 1990, 21(49): 1721-1728.

Zhang W G, Yang L M, Wang W G, et al. Research on synthesis and
properties of a new organic falsiflcation-resistant fluorescent reagent
2-[5-bromo-(2-p-toluenesulfonamido)phenyl]-6-bromo-4-(3H)-
quinazolinone[J]. Huaxue Shiji, 1998, 20(3): 138-140.

Laila M B, Mosselhi A M, Nagi M E. Nucleosides 8 [18]: ribosylation
of fused quinazolines-synthesis of new [1,2,4]triazolo[5,1-b]- and
[1,2,4] triazino[3,2-b]quinazoline nucleosides of fluorescence
interest[J]. Journal of Chemistry, 2013, 13(4): 3-14.

Qian J, Zhu Z, Qin A, et al. High-order non-linear optical offects in
organic luminogens with aggregation-induced emission[J]. Advanced

Materials, 2015, 27(14): 2332-2339.



* 2016

# @m 1k T FINE CHEMICALS

35 4%

[10]

(1]

[12]

[13]

[14]

[15]

Pokladek Z, Ripoche N, Betou M, ef al. Linear optical and third-order
nonlinear optical properties of some fluorenyl- and triarylamine-
containing tetracyanobutadiene derivatives.[J]. Chemistry, 2016, 22(29):
10155-10167.

Hu C, Chen Z, Xiao H, et al. Synthesis and characterization of a
novel indoline based nonlinear optical chromophore with excellent
electro-optic activity and high thermal stability by modifying the
n-conjugated bridges[J]. Journal of Materials Chemistry C, 2017,
12(5): 5111-5118.

Chang D W, Ko S J, Kim J Y, er al. Multifunctional conjugated
polymers with main-chain donors and side-chain acceptors for dye
sensitized solar cells (DSSCs) and organic photovoltaic cells
(OPVs)[J]. Macromolecular Rapid Communications, 2011, 32(22):
1809-1814.

Liu F, Zhou Z, Zhang C, et al. A Thieno[3,4-b]thiophene-based
non-fullerene electron acceptor for High-performance bulk-heterojunction
organic solar cells[J]. Journal of the American Chemical Society,
2016, 138(48): 15523-15526.

Liu M, Shu M, Yao C, et al. Synthesis of pyrido-fused quinazolinone
derivatives via copper-catalyzed domino reaction[J]. Organic Letters,
2016, 47(26): 824-8217.

Zhang R, Zhao Y, Zhang T, et al. A series of short axially

symmetrically 1,3,6,8-tetrasubstituted pyrene-based green and blue

[16]

[17]

(18]

[19]

[20]

[21]

emitters with 4- tert -butylphenyl and arylamine attachments[J]. Dyes
& Pigments, 2016, 130(20): 106-115.

Reig M, Gozalvez C, Bujaldon R, er al. Easy accessible blue
luminescent carbazole-based materials for organic light-emitting
diodes[J]. Dyes & Pigments, 2017, 137(62): 24-35.

Jia J, Li Y, Wang W, et al. New quinacridone derivatives:
structure-function relationship exploration to enhance third-order
nonlinear optical responses[J]. Dyes & Pigments, 2017, 146(39):
251-262.

Jiang D, Xue Z, Li Y, et al. Synthesis of donor—acceptor molecules
based on isoxazolones for investigation of their nonlinear optical
properties[J]. Journal of Materials Chemistry C, 2013, 1(36): 5694-
5700.

Tian Z D. The synthesis and properties of intramolecular charge
organic dyes[D]. China
University of Science and Technology(#6 4 Ffl T.k2%), 2013.

Xie L, Chen Y, Wu W, ef al. Fluorescent coumarin derivatives with

transfer fluorescent Shanghai: East

large stokes shift, dual emission and solid state luminescent
properties: an experimental and theoretical study[J]. Dyes & Pigments,
2012, 92(3): 1361-1369.

Jia J, Li Y, Gao J. A series of novel ferrocenyl derivatives: schiff
third-order

bases-like  push-pull

responses[J]. Dyes & Pigments, 2017, 137(20): 342-351.

systems with large optical

( 355 2010 11)

(7]

(8]

(10]

(1]

[12]

Wang L (‘EfH), Zhou H W (JHZAF), Jiang W Y (#3CiE), et al.
Hydrophobic modification of nano-silica and its stabilizing effect on
Pickering emulsions[J]. Fine Chemicals ({§ZHfLT.), 2016, 33 (3):
252-258.

Guo S (¥F3), Chen Z Q (BRi&i#), Ren X F ({EFE), et al.
CO,-responsive emulsion systems[J]. Progress in Chemistry (fb2=ilf
J#%), 2017, 29 (7): 695-705.

LiuK H, Jiang J Z,Cui Z G,et al. pH-responsive Pickering
emulsions stabilized by silica nanoparticles in combination with a
conventional Zwitterionic surfactant[J]. Langmuir, 2017, 33 (9):
2296-2305.

Morse A J, Madsen J, Growney D J, et al. Microgel colloidosomes
based on pH-responsive poly(tert-butylaminoethyl methacrylate)
latexes[J]. Langmuir, 2014, 30 (42): 12509-12519.

Chen J Q, Zhu C Y, Zhen Y, et al. Thermally tunable Pickering
emulsions  stabilized by carbon-dot-incorporated  core—shell
nanospheres with fluorescence “On—Off” behavior[J]. Langmuir,
2018, 34 (1): 273-283.

Guo X Y, Ma F F, Wang W J, et al. Sulthydryl-modified
Fe;04@Si0,

core/shell nanocomposite: synthesis and toxicity

[13]

[14]

[13]

[16]

(17]

assessment in vitro[J]. ACS Applied Material Interfaces, 2015, 7
(27): 14983-14991.

Penfold N J W, Lovett J R, Warren N J, et al. pH-responsive
non-ionic diblock copolymers: protonation of a morpholine
end-group induces an order—order transition[J]. Polymer Chemistry,
2016, 7: 79-88.

Li Z F, Richtering W, Ngai T P. Poly(N-isopropylacrylamide)
microgels at the oil-water interface: temperature effect[J]. Soft
Matter, 2014, 10: 6182-6191.

Yang H, Zhang H, Peng J X, et al. Smart magnetic ionic liquid-based
Pickering emulsions stabilized by amphiphilic Fe;O,4 nanoparticles:
Highly efficient extraction systems for water purification[J]. Journal
of Colloid and Interface Science, 2017, 485 (1): 213-222.

Yang F, Liu S, Xu J, et al. Pickering emulsions stabilized solely by
layered double hydroxides particles: The effect of salt on emulsion
formation and stability[J]. Journal of Colloid and Interface Science,
2006, 302 (1): 159-169.

Liu G P (X|EME), Wang J (FH), Li W (ZfF) et al. Aqueous
dispersions of MgAl double hydroxide particles of different forms
and stabilized Pickering emulsions[J]. Chemical Journal of Chinese

Universities (755252524 4R), 2013, 34 (2): 386-393.



