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ABSTRACT. Three chalcones, 3-(9-anthryl)-1-(4-methoxyphenyl)prop-2-en-1-one (1),

3-(9-anthryl)-1-phenyl-prop-2-en-1-one (1) and 3-(1-pyrenyl)-1-(4-methoxyphenyl)prop-2-en-1-one (111), were

synthesized and crystallized in different solvents to provide different forms, such as two forms of I (l,, 1), four forms

of 11 (115, Hy, M, 1) and four forms of 11 (1115, 1y, g, 1Hg). The single crystal X-ray diffraction were determined

except for 11, 111, and 111, powder X-ray diffraction, thermal behaviors, solid-state absorption and fluorescence

spectroscopy were investigated for all these crystals. It was found that these forms possess different configurational

isomers and conformational polymorphs. Among them I, g, 111, and 114 own trans configuration, while I, and 11y,

11 show cis configuration with higher melting point than their trans isomers. These forms with trans configuration are

fluorescent that 111, exists a new red shifted fluorescent peak relative to 1115 which can be explained by strong slipped

face-to-face n-stacked arrangement of pyrene chromophores in 111, 114 shows a new red shifted fluorescent peak

relative to I, which can be explained by overwhelming C(anthracene)-H...n(anthracene ring) interaction with

edge-to-face slipped n-stacked arrangement in 114. Although no single crystal of 11, it can still be speculated that 11,

owns trans conformation and has stronger interactions of anthracene fluorophores than 114 by combining two facts that

11, can be formed from 114 by heating which is tested by DSC and HSM and exists only a new red shifted fluorescent

peak relative to I, or Ilg.
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INTRODUCTION

Crystal polymorphism® is a complex phenomenon and seizes the attention of a large number of chemists
and crystal engineers because of significantly different physical or chemical properties and potential
applications in the manufacture of drugs, explosives, dyes and pigments, and etc.> Moreover,
polymorphs are valuable for understanding the relationship of crystal packing and structure property.
For example, polymorphs have been used for improving some important thermodynamic properties
such as solubility and kinetic properties such as dissolution rate and stability, as well as mechanical
properties crucial to medicine.* Recently, polymorphs have also been used for the development of
tuning solid-state luminescence without some difficult chemical reactions.”

Chalcones, the chromophoric groups separated by a keto-vinyl chain® exhibit many interesting
properties such as non-liner optical,” fluorescence® and biological activities.® Many crystal structures of
chalcones have been reported in which cis configuration is rarely reported because of obvious steric
hindrance.’® In cis-trans configuration isomer system, symmetric arrangement for atoms makes
molecules pack in crystal structure regularly that trans configuration shows more stable structure than
cis which was also proved by quantum chemistry method.* Yoann Leydet and colleagues detected
cis-trans photoisomerization in aqueous solutions for chemical reactions, as well as photochromism
between the chalcone-type species.’ In addition, there are also some reports about the presence of
keto-enol tautomeric transition in solution for chalcones.*® However, no any report about polymorphism
of chalcones or effects to properties has been found. In this report, we focus our study on polymorphism

of chalcones, especially effects of crystal packing mode on fluorescent properties.
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EXPERIMENTAL SECTION

Crystal preparation.

These three compounds 3-(9-anthryl)-1-(4-methoxyphenyl)prop-2-en-1-one (I), 3-(9-anthryl)-1- phenyl-
prop-2-en-1-one (I1) and 3-(1-pyrenyl)-1-(4-methoxyphenyl)prop-2-en-1-one (111) (Scheme 1) were

synthesized according to previously published procedure in our laboratory.> ** Analytical grade solvents

NSO WY
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were used.

Scheme 1. Chemical structure of I, 11, I11.
I, was recrystallized in ethyl acetate as yellow rodlike crystal. I, was got from acetone/acetonitrile
(v:v=1:1) mixed solvents in which I, was dissolved. Slow evaporation of the solvents at room
temperature for 3-4 days yielded light yellow plate (figure S1 of ESI).
11, was recrystallized in ethyl acetate(EA)/acetic acid (v:v=1:1) mixed solvents as yellow needlelike
crystal. 11, and Il; were yielded from acetone/acetonitrile and ethonal/chloroform (v:v=1:1) mixed
solvents respectively in which 11, was dissolved. Slow evaporation of the solvents at room temperature
for 4-5 days yielded orange and yellow rodlike crystal, respectively. 114 was yielded from ethanol
solution of 11,. One day later yielded yellow rodlike crystal.
111, was recrystallized in acetone/acetonitrile (viv=1:1) as orange rhombohedral crystal. 111, 11l and
Iy were  vyielded from dichloromethane(DCM)/acetonitrile, ethanol/acetone and

dichloromethane/acetone (v:v=1:1) mixed solvents respectively in which Ill, was dissolved. Yellow


file:///C:/Users/Administrator/AppData/Local/Yodao/DeskDict/frame/20150325204025/javascript:void(0);
file:///C:/Users/Administrator/AppData/Local/Yodao/DeskDict/frame/20150325204025/javascript:void(0);
file:///C:/Users/Administrator/AppData/Local/Yodao/DeskDict/frame/20150325204025/javascript:void(0);
file:///C:/Users/Administrator/AppData/Local/Yodao/DeskDict/frame/20150325204025/javascript:void(0);
file:///C:/Users/Administrator/AppData/Local/Yodao/DeskDict/frame/20150325204025/javascript:void(0);
file:///C:/Users/Administrator/AppData/Local/Yodao/DeskDict/frame/20150325204025/javascript:void(0);
file:///C:/Users/Administrator/AppData/Local/Yodao/DeskDict/frame/20150325204025/javascript:void(0);
file:///C:/Users/Administrator/AppData/Local/Yodao/DeskDict/frame/20150325204025/javascript:void(0);

Page 5 of 21 New Journal of Chemistry

rodlike crystal, yellow non-transparent crystal, orange rodlike crystal were got respectively by slow
evaporation of the solvents at room temperature for 3-4 days.

Characterization studies

X-ray Diffraction. The powder X-ray diffraction (PXRD) patterns for the ten crystals were recorded
using a 18 KW advance X-ray diff ractometer with Cu K o radiation (A=1.54056 A). Single crystal
X-ray diffraction (SCXRD) data were collected on Nonius CAD4 diffractometer with Mo Ka radiation
(A=0.71073 A). The structures were solved with direct methods using the SHELXL-2014/7 program and
refined anisotropically using full-matrix least-squares procedure.

Spectroscopic Measurements. Fluorescence spectra were obtained on a Horiba FluoroMax 4
spectrofluorometer. UV-Vis absorption spectra were recorded on a Shimadzu UV-3600 spectrometer
and the solution state UV-Vis measurements were carried out in 1.0 10° mol-L™ acetonitrile solution.
Infrared spectra were collected on a Bruker Tensor 27 FT-IR spectrometer.

Fluorescence microscopy images. Fluorescence microscopy images were obtained on an Olympus
BX51 imaging system excited at 365 nm.

Thermogravimetric Analysis (TGA) and Differential Scanning Calorimetry (DSC). TGA/DSC
patterns were recorded with a Mettler-Toledo TGA/DSC Thermogravimetric Analyzer with the
temperature scanned from 50 to 400 <C at 10 <C /min under a dry nitrogen purge (20 mL/min).

Hot stage microscopy(HSM). Hot stage microscopy was performed on a LEICA DM750P microscope
using a Mettler-Toledo FP82HT hot stage. The data were visualized using the AMC Capture software.
Results and discussion

Crystal structure
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Despite considerable experimental endeavor, attempts to grow single crystals of 115, 111, and I11; for

structure analysis were unsuccessful. Thus, single crystal X-ray diffraction (SCXRD) analysis were

performed for other forms showing independent framework arrangements and cell parameters (Table 1).

Additionally SCXRD of I, and 11 were reported.™

Table 1. Crystal data and structure refinement.

crystal I, I, Iy 1 g Iy, g
Formula Ca4H130 C24H180; Ca3H160 CasH160 Ca3H160 Ca26H150: Ca26H150;
Temperature/K 293 293 293 293 293 293
Solvent acetone/ acetone/ ethonal/ acetone / DCM/
[l EA o L ethanol L
system acetonitrile  acetonitrile chloroform acetonitrile acetone
Crystal 0.10x0.20 0.09x0.27x  0.10x0.20x 0.10x0.20x  0.10x0.20x  0.10x0.20x
size/mm?® x0.30 0.54 0.30 0.30 0.30 0.30
morphology plate rodlike rodlike rodlike rodlike particle rodlike
Me'“/”%po'”t 139 167 149 147 120,125 154 150
Configuration trans cis cis cis trans trans trans
Crystal system  Orthorhombic ~ Monoclinic ~ Monoclinic ~ Orthorhombic ~ Monoclinic  Monoclinic ~ Monoclinic
Space group P2:2:2, Cc P2./n P2,2:2; C2/c P2./c C2/c
al A 10.669(2) 5.5018(2) 16.727(3) 14.992(3) 27.135(5) 11.343(2) 29.981(6)
b/ A 11.771(2) 19.9215(8)  5.6410(11) 19.124(4) 5.8300(12)  7.9890(16) 5.7400(11)
o A 14.278(3) 16.0500(7) 18.544(4) 5.6140(10) 20.776(4) 21.559(4) 21.533(4)

a/deg 90 90 90 90 90 90 90

B/deg 90 95.072(2) 109.35(3) 90 98.03(3) 104.06(3) 91.25(3)

y/deg 90 90 90 90 90 90 90

v/ A3 1793.1(6) 1752.26(12) 1650.9(6) 1609.6(6) 3254.5(12) 1895.1(7) 3704.8(13)

z 4 4 4 4 8 4 8
p (caled)/ 1.2535(4) 1.283 1.241 1.273 1.259 1.270 1.299
Mg m-3
0 Rzr;?s for 2.242- 20.26.0 1.423- 1.516- 1.851- 1.359-
NN 25.363 ' ' 25.387 25.425 25.370 25.371
collection/

F(000) 712 712 648 648 1296 760 1520

R1, wR2 0.0580, 0.0367, 0.0675, 0.0698, 0.0578, 0.0871,
(1> 20(D)) 0.1496 0.0836 0.1412 0.1151 0.1387 0.1647
R1, wR2 (all 0.1189, 0.0431, 0.1635, 0.1709, 0.1264, 0.1849,
data) 0.1862 0.0872 0.1823 0.1422 0.1686 0.2040
Goodness-of-fit 1.002 1.070 1.002 1.001 1.002 1.010

CCDC 1063123 754269 1063126 1063127 1063124 1063125

[a] EA/acetic acid, DCM/acetonitrile and ethanol/acetone for form Ilg, 111, and 111, respectively. The volume ratio of

mixed solvents above was v:v=1:1.

From the structure information of Figure 1 to figure 7, it is obvious that I,, 114, 111, and 1114 adopt trans

configuration while Iy, 11, and 11 adopt cis configuration with respect to the central C=C bond. Thus,
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chalcone I and 11 exist configurational isomers while Ily, Il and 111y, 1114 are conformational
polymorphs in solid state. From crystal structure data the dihedral angles between the benzene ring and
anthracene ring of forms of I and 11 are obviously greater than the dihedral angles between the benzene
ring and pyrene ring of forms of 111 which are 76.9(2) < 69.50(10) < 84.14(14)< 59.7(3) < 76.52(14)<
42.20(10)=and 9.40(15) =for Iy, Ip, Hp, I, Hg, 111, and g, respectively (Table 2). Besides, the
prop-2-en-1-one (enone) fragment is substantially twisted, as indicated by the C-C-C-O torsion angle.
Bond lengths and angles in these forms are normal and comparable with those observed in the related
chalcone compounds.® In addition, pyrene rings system of 11, and 1114 show better planarity with a
total puckering amplitude of Q=0.050(3) and 0.098(5)A while the value of anthracene rings system of I,
I, b, 1cand 1g is orderly 0.219(8), 0.215(3), 0.142(5), 0.122(8), 0.122(4) A (table S1 of ESI)."

Table 2. The dihedral angles between the benzene ring and anthracene ring/pyrene ring, respectively.

crystal Angles(9
la 76.9(2)

Iy 69.50(10)

i, 84.14(14)
8 59.7(3)

gy 76.52(14)
i, 42.2(10)
iy 9.40(15)

Form I, owns orthorhombic system and space group P2;2;2; while form I, has monoclinic system with
space group Cc. |, are connected by weak hydrogen bond (Table 3) (O1 --H16A distance: 2.46A,

C-O --H angle: 164 and C (benzene)-H...n (10 atoms of anthracene rings) (Table 4) interations on ac
plane and stacked by weak hydrogen bond (O1 --H24A distance: 2.59A; C-O --H angle: 1349 along ¢
axis (Figure 1b). As shown in Figure 2b, I, molecules are connected by weak hydrogen bond

(01 --H24A distance: 2.59A; C-O --H angle: 1209 and C (anthracene)-H...n (benzene ring) on bc
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plane. Moreover, Iy, are stacking by weak hydrogen bond (O1 --H8A distance: 2.59A; C-O --H angle:
147<) interactions along a axis. The methoxy groups of I, and Iy, are almost coplanar with their attached
benzene ring [C-C-O-C torsion angles = -1.2(8)=and 2.9(3) .

Table 3. Intermolecular hydrogen bonds parameters.

crystal interaction D-HA) H-AA) D--ARA) /D-H--A(9

la Ci-Hip...01  0.93 2.46 3.363(7) 164

Cosr-Hosa...01  0.96 2.59 3.333(8) 134

Iy Cg-Haa...O1 0.93 2.47 3.290(3) 147

Co-Hpe...O1  0.96 2.59 3.176(4) 120

ll,  Ci-Higa...Or 093 251 3.321(4) 147
I, Ci-His...0  1.17(11)  257(2)  3.481(9) 133(19)

g Cg-Hg...O 0.93 2.69 3.556 155

I,  CiHia...01  0.93 2.47 3.343(4) 157

Cos-Hoa...01  0.96 2.50 3.470(4) 158

lly  CpHpa..0,  0.93 2.46 3.301(7) 151

Table 4. C-H- - & interactions in these forms.

crystal interaction distance (A)[b]  Angle (9 [c]
I, Ci9-Higa...anthracene 2.94 146
Iy Cy-Hy...anthracene 3.022(1) 157

Ci7-Hy7a. . .benzene ring 2.89 145

I, C;-H5...anthracene rings 3.072 146
Cy-Hy...anthracene rings 2.984 144
Ci5-Hisa...anthracene rings 2.970 166

I, Cy1-Hy;...benzene ring 2.707 151
Ci5-His...anthracene rings 2.687 149
Cy1-H,,...anthracene rings 3.022 152

Iy Ci4-Hy4.. .benzene ring 2.892(7) 162
Ci5-Hss...6 atoms of anthracene ring 3.032(8) 145
Cy7-Hy7...6 atoms of anthracene ring 2.985(9) 142
Cio-Hyg...6 atoms of anthracene ring 2.856(9) 137

11y Cu4-Hos...pyrene rings 2.959(5) 137
Cy5-Hys. . .pyrene rings 2.938(6) 143

iy Cis-Higa. . .benzene ring 2.648(6) 147

[b]The distances were measured from hydrogen atom to the centre of the aromatic ring (for C-H:--m); [c] The angles were measured
between C-H-c(for C-H---n).
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C

Figure 1. Structure of form I: (a) trans configuration, (b) form I, molecules are linked by hydrogen bonds and
C-H- - interactions on ac plane, (c) The plum line represents the closest centroid distance (d...=7.1089A) between the

adjacent anthracene rings. The dotted lines show hydrogen bonds and C-H: = interactions, respectively. Hydrogen

atoms not participating in the interactions have been omitted for clarity.

Figure 2. Structure of form Iy,: (a) cis configuration, (b) 1, molecules are linked by hydrogen bonds along b axis and
C-H:---m interactions along ¢ axis, () molecules are stacking along a axis with hydrogen bond. The dotted lines show
hydrogen bonds and C-H: - ‘& interactions.
The form 11y, crystallizes in monoclinic system with space group P2:/n and 1. possesses orthorhombic
system and space group of P2,2,2; whereas the form I14 crystallizes in monoclinic system with space

group C2/c. As shown in Figure 3b-5b, these three forms (I1p.4) have different types of C-H...n
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interactions that C (benzene)-H...n (benzene) interactions on ac plane in form Iy, C (benzene)-H...n
(anthracene) and C (anthracene)-H...n (benzene) interactions on ab plane in Il and C

(anthracene)-H...n (benzene) interactions on ac plane for form Il.

Figure 3. Structure of form I1y,: (a) cis configuration, (b) 11, molecules are linked by C-H:- = interactions on ac plane,

(c) molecules are stacking along b axis with hydrogen bond and C-H- - ‘& interaction with edge-to-face arrangement.

The dotted lines show hydrogen bonds and C-H- -z interactions.

C

Figure 4. Structure of form I1.: (a) cis configuration, (b) 1. molecules are linked by C-H-- ‘& interactions on ab plane,

(c) molecules are stacking along c axis with hydrogen bond. The dotted lines show hydrogen bonds and C-H- -

interactions.
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Figure 5. Structure of form Il4: (a)trans configuration, (b) 114 molecules are linked by C-H-- ‘& interactions on ac plane,
(c) molecules are stacking along b axis with hydrogen bond and C-H- - ‘& interaction with edge-to-face arrangement.
The dotted lines show hydrogen bonds and C-H -- interactions.

111, forms in monoclinic system with space group P2:/c while 1114 crystallizes in monoclinic system
with C2/c. As shown in figure 6 and 7, both of 111, and 114 exist in trans configuration with similar
crystal structure that pyrene rings with two directions are parallel stacking along b axis. In 111y, there
exist C (benzene)-H...n (pyrene) and weak hydrogen bond (O1 --H26A distance: 2.50A; C-O --H angle:
1589 on ac plane forming a big ring. 1l molecules are connected by C(pyrene)-H...n(benzene)
interactions and hydrogen bond (02 --H22A distance: 2.46A; C-O --H angle: 1519 on ac plane. The
methoxy groups of 111, and I114 lie in the plane of the benzene ring to which it is connected [C-C-O-C

torsion angles = -6.7(4)=and -2.3(6) 9.
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R=2.012A

dn—m=3.516A

/
de-c=4.046(1 n),_ix\h
C

Figure 6. Structure of form I11y: (a) trans configuration, (b) 111, molecules are linked by hydrogen bonds and C-H---n
interactions on ac plane, (c) molecules are stacking along b axis with face-to-face slipped - - -7 interaction forming

inverse dimers. The dc-c, dn— and R are 4.046(10)A, 3.516A and 2.012A, respectively. The dotted lines show

hydrogen bonds and C-H: - ‘& interactions, respectively.

de-c=5.471(3)A

C

Figure 7. Structure of form I1l4: (a) trans configuration, (b) 1114 molecules are linked by hydrogen bonds and C-H---n
interactions on ac plane, (c) molecules show no interactions along b axis. The dotted lines show hydrogen bonds and
C-H- -7 interactions, respectively.

Above all, except for mononer arrangement of I,, all other forms adopt parallel face-to-face slipped

stacked arrangement for anthracene or pyrene rings. As shown in table 5, the closest centroid distance
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(dc.c) between adjacent anthracene rings are 7.109A, 5.5019(16)A, 5.641(2)A, 5.614(4)A and 5.830(2)A
for g, Ip, 1y, 1c and 114 and the closest d..c between pyrene rings is 5.471(3)A for 1114 respectively,
which indicates there is no effective z...w interactions between chromophores in these forms.®
Dramatically, the closest centroid distance (dc.c) between pyrene rings in 111y is 4.046(10)A and the
interplanar separation (d,_) and lateral displacement (R)* between the mean planes of the pyrene
moieties are 3.516A and 2.012A respectively, which implies n-r interactions existing between the
neighboring pyrene chromophores. As shown in Figue 6(c), pyrene planes in 111, adopt face-to-face
stacked arrangement and form inverted dimers. Moreover, it is obvious that anthracene moieties of 11y,
and 14 adopt edge-to-face arrangement stacked with C(anthracene)-H...xn (anthracene) interactions
shown in Figure 3c and 5c. In addition, all of Iy, Iy, Il and 114 are linked by C(alkene)-H...O(carbonyl)

interactions along stacking orientation.

Table 5. The closest centroid distance dc-c between anthracene or pyrene rings.

crystal dec(A)
I, 7.109
Iy 5.5019(16)
Iy 5.641(2)
I, 5.614(4)
Iy 5.830(2)
i, 4.406(10)
g 5.471(3)

Powder X-ray Diffraction analysis

All these crystals were determined by powder X-ray diffraction analysis. Remarkably, the PXRD
patterns indicate distinct difference and provide unambiguous proofs for isomers and polymorphs
(figure 8). Furthermore, PXRD curves coincide well with simulated XRD patterns indicating these

forms with high purity (figure S2 of ESI). However, the PXRD patterns have deviations in diffraction
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intensity relative to their simulated patterns, which presumably correlates with the morphology of the

samples grinded for PXRD analysis.
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Figure 8. PXRD patterns of crystals.
Thermal properties and polymorph transition
The thermal behaviors of these crystals were investigated by DSC and TGA. As shown in figure 9,
I, exhibits one lower endothermic peak at 139<C than I, at 167 <C. Similarly, 115, 11, and 11 exist one
endothermic peak at 125<C, 149<C and 147 <C respectively while 14 has two close endothermic peaks
at 120<C and 125<C. 111, Iy, 11 and 1114 have one endothermic peak at 147<C, 154<C, 162<C and
150<C, respectively. It is noted that those forms with fluorescence nearly show lower melting point than

forms without fluorescence (table S2 of ESI).
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Figure 9. TGA/DSC profiles of crystals.

Because of the same endothermic peak for 11, and 114 at 125<C, hot-stage microscopy (HSM)

experiments were performed to explore the relationship between these two forms in the process of
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melting at 1 <C/min. It can be seen from Figure 10 that crystal of 114 began to melt at 102 <C and new
needle crystal (114.x) generated from the liquid phase at 113<C, which is a melting and recrystallization
process. With the temperature increasing, more needle crystals could be observed rapidly and then all
the needle crystals began to melt at 120-122 <C again, which is consistent with 115, suggesting the same
phase with form 11, generating during the heating process. In addition, there should be another form of

11, which is less stable form melting at 120<C on second heating of 11, (Figure S3 of ESI).

room temperature

f[ / ‘fl

room temperature / ‘

Figure 10. Photomicrographs of form 11, and 114 at various temperatures in the HSM experiment. Notice that needle
crystals (114.) generated from the liquid phase of 114.
More importantly, it is noted that 114« and 11 are identical forms by comparing their PXRD patterns
(Figure 11)*. Hence, it provides evidence that form 114 is in metastable state and it can transform into
form 11, by heating. Thus, there is a deduction that form I1, owns trans configuration. The same

experiments were measured for other forms without polymorph transition.
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Figure 11. Comparison of PXRD patterns of new needle crystals (114.x) obtained after heating of 114 with 11,. (* stand
for the same prominent peaks for form 11, and 114 and * are for form Ilg)

Optical-Physical Properties.

FT-IR Spectroscopy, diffuse reflectance absorption spectroscopy and fluorescence emission

spectroscopy were performed to investigate the non-covalent interactions and optical properties of these

crystals.

From FT-IR spectra (figure S4 of ESI), two strong vibrational absorption peaks in 1670-1590 cm™ range

magnified in the figure should be assigned to the carbonyl group with high frequency and ethenyl group

of every form, respectively. All forms of I and Il in acetonitrile have similar absorption spectra with

three peaks between 300-400nm which are ascribed to anthracene.?® All polymorphs of 111 in

acetonitrile have also similar absorption spectra with two peak between 270-450nm arising from pyrene

(Figure S5 of ESI).* The diffuse reflectance spectra of all crystals show a broad band located at
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350-500nm and 400-700nm (Figure 12) which indicates obvious red shift relative to the absorption in

solution by molecular aggregates.?
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Figure 12. Solid-state adsorption spectra of crystals.
Fluorescence spectra (Aex=365 nm) in cyclohexane solution (Figure S6 of ESI) and solid-state emission
spectroscopy were also exploited for all those forms (Figure 13 and table S3 of ESI). Remarkably, it
was found that only those with trans configuration are fluorescent in solid-state. 1, shows one peak at
495nm ascribed to emission of anthracene moiety whereas 114 shows a new red shifted fluorescent peak
at 526nm relative to I, which can be explained by overwhelming C(anthracene)-H...n (anthracene)
interactions with edge-to-face slipped n-stacked arrangement for anthracene moieties. As two facts that
11, can be formed from 114 by heating which is tested by DSC and HSM and 11, exists only the new red
shifted fluorescent peak at 545nm compared to I, or g, it can be speculated that 11, own trans
configuration and adopts stronger interactions between anthracene fluorophores than I14. Similarly, 1114
shows one peak at 583nm which can be ascribed to emission from pyrene. 11, exists a new red shifted
fluorescent peak at 603nm relative to 1114 which could be ascribed to stronger slipped face-to-face

n-stacked arrangement of pyrene fluorophores in 111y,
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Figure 13. Solid-state excitation spectra (black) and fluorescence emission spectra (red).
Fluorescence microscopy images by irradiating the crystals with UV light (Figure 14) reveal different
fluorescence colors of these forms and coincide with their emission spectrum, which can be clearly
detected visually. All these results clearly demonstrate that the optical-physical properties of the crystals

are dependent on the intermolecular interactions and packing mode of fluorophores in solid state.

I, Iy 1, g

Figure 14. Fluorescence microscopy images of three crystals under UV light (Aex=365 nm).

CONCLUSION

In summary, we have successfully prepared different chalcones by solution method. Crystal structures
reveal that I, Ilg, 111, and 1114 own trans configuration while I, and 11y, 11 own cis configuration. In
comparison with cis-isomer, the trans-configuration is beneficial to the solid fluorescence. Moreover,
the arrangements of anthracene or pyrene chromophores in these forms could be classified into three

types: monomer arrangement (form Iy, Iy, 1lc and 111g), edge-to-face n-n stacking (form I, and 1),
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and face-to-face n-n stacking (form I1ly). The n-stacked geometries of anthracene or pyrene
fluorophores are responsible for the larger red-shifted emissions in Ily, 114 and I11y. Although no single
crystal data of 11, it can still be speculated that 11, own trans configuration and adopt stronger
interactions between anthracene fluorophores than 114 by combining two facts that 11, can be formed
from 114 by heating which is tested by DSC and HSM and 11, exists only the new red shifted fluorescent
peak compared to I, or I14. The discovery based on the configurational isomerism and polymorphism of
chalcones, especially effects of crystal packing mode on fluorescent properties could provide profound

significance for organic light-emitting materials.
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Comparison with cis-isomer, the trans-isomer with different configuration

or conformation is beneficial to the solid fluorescence.



