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Figure 1. Examples of n-conjugated molecules toward the optoelectronic
devices. a) Light emitting diode. b) Field-effect transistor. c¢) Solar cell.
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Figure 2. Energy factors in molecular crystals.
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Figure 3. Conceptual diagram of intermolecular interactions a)
electrostatics, b) orientation, c) induction or polarization, d) dispersion
e), charge transfer, and f) exchange-repulsion.
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Figure 4. Examples of Intermolecular force. a) Hydrogen bond. b)
Aromatic-ring interaction. c¢) Cation—n interaction. d) Halogen
interaction.
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Figure 5. a) Anisotropic carrier transport of the single rubrene crystal. b)
Polar plot of the effective mobility at a rubrene single crystal.
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Figure 6. a) Chemical structure and illustration of anisotropic waveguide
of each co-crystals polymorph using halogen interactions. b) PL anisotropy
of each crystals.
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Figure 7. Thermal phase transition of single 1,8-diphenylanthracene crystal.
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Figure 1. a) Acrylonitrile and phenylene based n-conjugated molecules to
solid-state luminescence. b) Molecular design of Lewis basic n-conjugated
molecules. ¢) Synthetic strategies for the molecules.
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Figure 2. Substituent-modified n-conjugated molecules 1-6 and model
molecules 4°-6°.
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VIR ERAWTER L, WP, HEFE T B L ks
TAHTLIZHNATINTE RFHEKEE ) V7' M= U ViR
WaEfaT5Z LT, &Lz o RS T 1-3 24572 (Scheme
h)oW%K\L&Vﬁu%%v7&w7wrtbt7lﬂw7t
M= hMINFEREHEGTHZET, 77 Vu=h I LEKRESR
THYVT TR UHEEREST, B T U AR
FF. AR LIZRIBEA L 4(FRURATFARAZ =B DR T B
ARy IV 7T HIETRE L o KRG T 46 2157
(Scheme2b) , 4-61Z OV TIIE Y UAKDEBEMi STV RWET
VT 4-6 %3 E L, 1-3 & [FIERIC Knoevenagel #fiAIZ X - TH AL
L7,



R;
b) Br 2\
0% CN
20 Knoevenagel condensation
Br
\S‘n/ N
2 ‘ A l ¥
>
N P cN
Stille cross-coupling CN PR,
X
| >
N

Scheme 1. Synthesis of m-conjugated molecules through Knoevenagel
condensation and Stille cross-coupling. a) 1-3, 4’-6’ b) 4-5

2-2 53 J£53#T: Spectroscopic analysis
E Lo T OB UL A I RE AL E R T 3t S
ncTEy I, BEREEEICERTRSRME L D 2 E RIS,
T TR LY o RS T 1-6, 4-12o0 TV 7 rr AL
OWIL, #Se, F L TENMEANZ ML ZRIE L= (Figure 3)
77V r= RO a Y PVEEEEA LS 1-3 DEE
AT MVIZIERT S &L 1,3 TR LI E 2 430-450 nm O
BEICIN E - 7= DIZR LT, 2 TIE 535nm TH - 7= (Figure3a,b,c) .
20, V=L raTilfWET RO X R EEFET LT
O, KF—T 2% 72ROy 1Thbd, 1EoT, 2OFNE NV R
O FNEMBEICEEL TS EEZ NS,
Trx=lrarile ) ONVEEEAN LS T 4-6 DHAEART b
JNZHEBRT 5 L. 2 TOMKEHEED 430-460 nm LIAIZILE -
TWER, 4,5 TE 22, 6 T 1 2OV IERELNAT
(Figure 3d, e, f) . 6 (I A AT NVILTEMSIN TN D72HA N ML
NEEL, AAFNVEE VT ) KO THROIEKERRLZY, o
HENEOND Z ENTRIND, E-T. 4,5 Tk, XvEBUigs
T T77Vr= M) A~OETHEIZL > T TREMBENC
HRTBRENA FRRONDZDIH LT, 61X n3&ka2 N L&
MBI ARTHDLZ ENBLOLND, TOFIENAY FOEWIL
ETFNANF - THLRLNDZ NS, 727 Va=h LD afif
FoBBEOKRECHD Z LEIREB I - (Figure 3g, h, i) .
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Figure 3. PL (red line), excitation (black line), and absorption (black
dashed line) spectra of m-CM at a concentration of 10° molL"' in
dichloromethane a) 1, b) 2,¢) 3,d) 4, ¢) 5, 1) 6, g) 4’, h) 5°, and 1) 6°.

Wavelength / nm Wavelength / nm

3. EBRH
3-1 fLEES S

Terephthalaldehyde (TCI co.), 2,5-dimethoxyterephthalaldehyde (TCI
co.) 2,5-dibromoterephthalaldehyde (TCI co.), 4-pyridineacetonitrile
hydrochloride (Sigma-Aldrich) phenylacetonitrile (TCI co.), (4-t-
butylphenyl)acetonitrile (TCI co.), (2,4,6-trimethylphenyl)acetonitrile (TCI
co.), phenylboronic acid (TCI co.), 4-(trimethylstannyl)pyridine (TCI co.),

triethylamine (KANTO co.), 28% sodium methoxide methanol solusion
(WAKO co.), tetrakis(triphenylphosphine)palladium(0) (Sigma-Aldrich),
potassium carbonate (Wako co.), anhydrous magnesium sulfate (KANTO
co.), silica-gel (WAKO co., Wakosil® 60, 64~210 um), trifluoroacetic acid
(TCIL co)lFZDEEMMA L7z, WHITMA L2 b DEZDE EMHH
L7,

32 PIEEE

IH NMR, BC NMR OH#|E 2L JEOL ECZ400S Z{#H L 7=,
TMS #&TE 7 n kL s (KANTO co.) ZIEHSEZAV, TMS
T NEAEEIC AW TER L7z, SR ATHIRIN A 7 R ViE, V-
650 B ER (ARG THIE Lz, AT hUE
KO A< R LIX FP-8300 (H ALK THT-,

3-3 ARk

nILER S FOERITLL T OFIEIZHE > TITo 72,

1-3: GHEBRPICT L7 X AT AT e RFER, VP 7k b=
U AVKEERYE (24-3.0eq) . =X /—/L (0.1-02M) . hUxZTF
NT Y (Z10eq) ZMATMEL 7=, Hrif L7z @A 205 i,
AL )=V, BEGETH LT, B TH D 13 2157,

1. Yellow solid (51 mg, 0.153 mmol, 76%); 'H NMR (400 MHz,
CDCL+TFA) 6 9.13 (d, J = 6.8 Hz, 4H), 8.34 (d, J = 6.8 Hz, 4H), 8.27 (s,
4H),8.17 (s, 2H); *C NMR (100 MHz, CDCI3+TFA) § 142.8, 131.7, 127.3,
123.5,118.5,115.7,112.8, 110.0.

2. Red solid (70 mg, 0.178 mmol, 89%); 'H NMR (400 MHz, CDCl;) § 8.73
(d,J=6.4Hz, 4H), 8.23 (s, 2H), 7.97 (s, 2H), 7.61 (d, J= 6.4 Hz, 4H), 3.99
(s, 6H); *C NMR (100 MHz, CDCl3) § 152.4, 150.7, 141.7, 138.6, 125.5,
123.2,120.1, 117.2, 110.5, 56.4.

3. Colorless solid (80 mg, 0.165 mmol, 49%); '"H NMR (400 MHz, CDCls)
5 8.68 (d, J = 6.0 Hz, 4H), 8.33 (s, 2H), 8.77 (s, 2H), 7.56-7.49 (m, 10H),
7.45 (d,J= 6.0 Hz, 4H); 3*C NMR (100 MHz, CDCl3) § 150.8, 144.0, 142.2,
141.0, 138.2, 133.4, 130.7, 130.1, 128.9, 128.8, 120.0, 116.7, 112.1.

4,6 UK 2,5-V 7T BT LI HZILT LT R, 7= )LT
T b= MU AFEER Beq) . AF¥ /=L (04,03M) . T HU D
LA FFYVER (Z10eq) ZMATMEL -, #rifl L7k Zz2 05|
JEiE, methanol VEifr, HZZHMEET 5 2 & T, AIBRIAZ G LTz, &K
WT, BUSHERTITER LIZHBRA, 237 O AR (10-20 mol%)
EMZCT VI EFERKTICL, 4(FY AFALAZ =Y Y
> (3.0eq.) . toluene (0.2,0.5M) ZNMZTMEALT=, A ¥ /) —
WZHETRE L CHT I L2 R Z R, A & ) — Vi, H2E5E
BIHZ LT HEIWTH S 4,6 2157,

4. Colorless solid (71 mg, 0.145 mmol, 72%); 'H NMR (400 MHz,
CDCIs+TFA) § 9.14 (d, J = 6.4 Hz, 4H), 8.359 (s, 2H), 8.16 (d, /= 6.4 Hz,
4H), 7.60 (d, J = 6.0 Hz, 4H), 7.53-7.49 (m, 6H), 7.46 (s, 2H); 3C NMR
(100 MHz, CDCIs+TFA) 6 142.5, 132.0, 131.5, 130.0, 129.8, 127.9, 127.1,
126.3,119.9,118.7,115.9,113.0, 110.2.

6. Colorless solid (88 mg, 0.154 mmol, 34%); "H NMR (400 MHz, CDCls)
§8.73 (d, J = 5.6 Hz, 4H), 8.27 (s, 2H), 7.41 (d, J = 5.6 Hz, 4H), 6.92 (s,
4H), 6.89 (s, 4H), 2.31 (s, 12H), 1.56 (s, 6H); *C NMR (100 MHz, CDCl3)
5 150.2, 146.2,145.1, 139.9, 139.2, 136.3, 133.7, 130.3, 129.6, 129.0, 124.5,
117.3,114.3, 21.0, 20.2.

5 RSEMBFIZ 2,5-T LI ZATATE R, Z=z=AT7E k=1
VEHER Beq) « AX /=L (05M)  TRIDULARXRFUR
(Z10 eq) ZMATHMEA L, HFFHLEZEELZ%SIEE.
methanol ¥, EZEFMET 5 2 & T, RiBREE G L7z, RWVT,
FOSEZHPICARL LTZRiBRIE, /37 U0 Al (20 mol%) %Mz
TTNIUFRRTIZL, 4(hY AFALRZ =) EY Y (3.0
eq.) . toluene (0.2 M) ZMZTIEALT, KISRAWE Y 2— b
BT SAER WS, EZEREE L%, MRS CRRILCHM
WMTHbH 5w/,

5. Colorless solid (22 mg, 0.036 mmol, 18%); 'H NMR (400 MHz, CDCls)
58.76 (d, J= 6.0 Hz, 4H), 8.26 (s, 2H), 7.53 (d, J = 8.8 Hz, 4H), 7.48-7.45



(m, 10H), 1.34 (s, 18H); '3C NMR (100 MHz, CDCl3) § 153.6, 150.3, 146.3,
139.7, 138.2, 133.7, 130.6, 130.4, 126.3, 125.9, 124.5, 117.6, 115.6, 34.9,
31.1.

4,5 Jir”‘”“EP T VIZEZATATE R, Z2=AT M=}
NVEEMR Beq) . AF /= (05M) . THRIDULAARFUR
(210 eq.) ZMA T L=, i Liz@ERZWslEE, * 2/
— VU, BEGERET 52 LT, BRMTH D 4,5 %157,

4’. Yellow solid (168 mg, 0.505 mmol, quant.); 'H NMR (400 MHz,
CDCL) 6 8.01 (s, 4H), 7.71 (d, J= 7.2 Hz, 4H), 7.56 (s, 2H), 7.50-7.41 (m,
6H); °C NMR (100 MHz, CDCls) § 140.7, 135.5, 134.2, 129.8, 129.6,
129.2,126.1,117.8, 113.0.

5’ Yellow solid (187 mg, 0.420 mmol, 84%); 'H NMR (400 MHz, CDCls)
3 7.98 (s, 4H), 7.64 (d, J = 8.8 Hz, 4H) 7.52 (s, 2H), 7.48 (d, J = 8.8 Hz,
4H), 1.36 (s, 18H); *C NMR (100 MHz, CDCls) § 153.1, 139.8, 135.5,
131.4,129.7,126.1, 1259, 117.9, 112.7, 34.8, 31.2.

6 LK PIZT VIZAALTLTE R, Z=2=AT7Tk® r=FJ /L
FER (3 eq.) AH )= (03M) . ThRIDARARFUFR

(210 eq.) ZMATME LTz, PIRAFLZICA Z ) — VW, B
BT HZ LT, B TH 5 62157,

6’ Colorless solid (37 mg, 0.088 mmol, 18%); 'H NMR (400 MHz, CDCls)
§7.25 (s, 2H), 6.93 (s, 4H), 6.81 (s, 4H), 2.33 (s, 6H), 2.14 (s, 12H); 13C
NMR (100 MHz, CDCl3) 6 144.1, 139.3, 135.9, 135.5, 129.6, 129.3, 128.3,
119.2,113.8, 21.2, 19.6.

4. Kh&wm

Knoevenagel ff§ & 2: Stllle7 ANy 7Y TR A VTG L
7o Lewis S EME n R T2 AR T2 Z LIk L, Hoiiz
T 1-6, 4-6°13%) %ﬁfﬁ BT 2% IE R LTz, FRiZ, K —-
T T E O LT 2 X R RN T NERMBENC Bk SR
KRR BN,

5. fifs

Figure S1. '"H NMR spectrum of 1.

Figure S2. °C NMR spectrum of 1.

Figure S3. '"H NMR spectrum of 2.

Figure S4. °C NMR spectrum of 2.

Figure S5. '"H NMR spectrum of 2,5-diphenylterephthalaldehyde.

Figure S6. °C NMR spectrum of 2,5-diphenylterephthalaldehyde.

Figure S7. '"H NMR spectrum of 3.

Figure S8. °C NMR spectrum of 3.

Figure S9. 'H NMR spectrum  of  2,5-dibromo-a,a’-(1,4-
phenylenedimethylidyne)bis-benzeneacetonitrile.

Figure S10. '*C NMR spectrum of 2,5-dibromo-o,a'’-(1,4-
phenylenedimethylidyne)bis-benzeneacetonitrile.

Figure S11. 'H NMR spectrum of 4.

Figure S12. 'H NMR spectrum of 4.

Figure S13. 'H NMR spectrum  of  2,5-dibromo-a,0’-(1,4-
phenylenedimethylidyne)bis-(4-z-butylbenzeneacetonitrile).

Figure S14. '3C NMR spectrum of 2,5-dibromo-o,a'-(1,4-
phenylenedimethylidyne)bis-(4-z-butylbenzeneacetonitrile).

Figure S15. 'H NMR spectrum of 5.

Figure S16. *C NMR spectrum of 5.

Figure S17. 'H NMR spectrum  of  2,5-dibromo-a,0’-(1,4-
phenylenedimethylidyne)bis-(2,4,6-trimethylbenzeneacetonitrile).

Figure S18. 'C NMR spectrum of 2,5-dibromo-o,a'-(1,4-
phenylenedimethylidyne)bis-(2,4,6-trimethylbenzeneacetonitrile).

Figure S19. 'H NMR spectrum of 6.

Figure S20. *C NMR spectrum of 6.

Figure S21. 'H NMR spectrum of 4°.

Figure S22. *C NMR spectrum of 4°.

Figure S23. 'H NMR spectrum of 5°.

Figure S24. *C NMR spectrum of 5°.

Figure S25. 'H NMR spectrum of 6°.

Figure S26. *C NMR spectrum of 6
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Chapter 3. 77 UV u =k U )L n H£B&R5F Ol & 5FrEM -

BCANZ 25 < SLE B et D R

BEE: A5 OMEREIT ) TR - BLANICEE SN TV D e, s ZEERET T = — 7 ZelkRe 2 F5 o0 il dh ikt
DRI TE 2, ARTIE, VU Yr-3— FROMAEERICE B LIt o R0 a ket - L, HEE
MamT V=07 LR+ 25 2 & T, MaEERIEZ1T > 72, 55ROV TIHEIEMT & 9 CHE 21T
W, REOSEE A LN Lc, TORR, MRIIEN T RGMEERAEZ A L TEY . IALIERRT L — A

T — 7 HIBNCESNTWA Z RSN LT,

1.EA

FEEE R Oy IdEA e TR EERIC LT 7 L —2 T —7
EREEL TS, HEERZ BRI TFHIM AR, 5T
Ofem - BEAZHIET 5 RN TENE, 2=— 7 RREE o
HHAE B ORI A FERIZ /2 5, LTI, KT A ARE
TNARZEBNT, X VT OWHmEALADE Vs Toa=—
7 ISKSRE R BT DR 4 e B s ST D, Bilx I,
TS THREMICIX, FEdh o —E80 2B 3 5 & f5 i £ TN
BRTDHO0RHD D, ZOBGEIERERHE & RO, R A
BT CELEZMTD 2 ENTE D, BRI
FONTFRETAEBRRTFE— AL MIESWTWAED,
B O oy FELIE 2 S E T R, SR E R R oy T
FEEORIHPAEIfFCE D, i, — RIS TR Z R T
WL RSSO X o TORE M e N B 7p 2 B B o FH N
HFT& 5 3, ZOHBIIHFOEBIEAE— A > MK LTI
EAZHEDIERT D ORI AEZ 5 2 & THRIAER Ly

(=77, FATOLERHRNAEZ 5720) Z&IZESnTED,

FERELTRE ST FMICLERE LAAWERRTHDL, Lol
Do, ~NaFUMBERO X SIS FMEI /2RI LA
SRSV TR MR A B L1237 Y, o XD
REFENL, MM TRICE2HBEBERER 7 L—2 U —7 Off
ik, R, PR O, JEEEK Y Lo AT 4 b=
JARENFAA—F D BRORLTVORE YV TRESRD

T4 FTL 7 b= AORBBIZBWCTEERPEL 2->TED .,

il AR OSBRI T IE DRESL SR D H TV D,
FERR T L— AU — 7 2l 2 0 TR EEMR OB T, Farld
S— RV PUMICE <MEERICER Lz, I—Fit o A&

WiE (Nyse—7) MICEGHZHGE o F—LEHLTHY,

NAABEE LTI ZEBHOLNERS TS (Figure 1) 9, —
F. BV VVERERICe— VAT EREL TS, LA R
L LT 9 #oT, 2 o02=y T FigmED
- HEMBEERRNEL D, b0 =y b EFEMS IS
AR, LT D 2 AN TEIUZSFRLM - FLAI O RS B 28 T
xHEEXT,

o-hole
Lewis Acid

lone pair
Lewis Base

lodobenzene Pyridine

Figure 1. o-Hole of iodobenzene and lone pair of pyridine to halogen
interaction.

FEARATEE & 72 DREREME S T A RRE T DI S 2 0 | B & ER
FHMICERZT 7 V=N VIZERLED, R L—AU—
JHIENZA WD E ) a2 2B AT 5720, MFEOFmWERT
7Vm= kM) VEKEREE L TRBICEY YU 2T 5 ndk
BRoy T aikit Uiz (Figure 2a) , —J7, »~ua s UFAEAEM %R
TV I —nFiF, AHERELS, a— K2 225675 1423 —
KRB UFEREZRIR LT, 6 R—NVOJEREWFELCET T2
77— 7 V4 v TES L 72 1,4-diiodotetrafluorobenzene % £%
L7 (Figure 2b) , ZN 5% 1:1 OEAETRA L LT s 2 &
T, —WRILH TR Z AL L7 g OERI S IR T X 2% (Figure
2¢) .

Figure 2. Molecular design of a) m-conjugated molecule based on
acrylonitrile and b) Linker molecule. ¢) Predicted co-crystal structure.

AWFZE IR, WIEZRT 27V a= kU FKice ) DLiEs 2 o
fili L7z n BRI T 285 - AL, va—FRT7Lr—r ik
b5 2 T, —%konie sy TR - BOA A ERL L A A {E
U7, HEITOEER 2 A L T2, ZER A il it A~
7 NNVEERAWTONEEERE L, F2, M - BN
N T2 BT PR L O TR L7,

2R EEL
2.1 77 Vu=1FIU N a EBERGFDERK: Synthesis of n-
conjugated molecule

Knoevenagel M2 X > CTHMET 2727 Va=Fr )b o #HBER
> O A Bk & AT 7 o 7=, Triethylamine ¥ 7€ F . 2.5-
dimethoxybenzene-1,4-dicarboxaldehyde 1 & 4-pyridylacetonitrile
hydrochloride 2 % ethanol H' 40 °C T—BpIEA L 7= 5 R, KISAAN
WCERRHTH Uiz, BRZ IS8 L CRZERR LI ZA, o ik
Ry T 3 &3 89% CHLME L 72 (Schemel) . CDCLH=E1R T 'H,
BCNMR 73tk 2 W T FAE 2 E LT (FigureS1, S2)



CN NEt,

o” X (10.0 equiv. / unit 1)
+ L —
0 | i EtOH
. . 40°C
O (2.5 equiv. / unit 1) overnight

1 2
Scheme 1. Synthesis of m-conjugated molecule 3.

22 n EBERGTF LY vV —FDIHL: Co-crystallization of
m-conjugated molecule and linker molecule
3 & 1,4-diiodotetrafluorobenzene 4 % dichloromethane |Z 584212 I if
S, ethanol ZNM X THIRTHFL L, i L7c@EEE AT L
YT 4 NE—TlREL, HHIREZHE L7 (Figure 3a) , =i T
SRR O AR T 52 L Tr vy MIREAKE R Z 57 (Figure
3b)
a) 1)3and4 b) -
2) Dichloromethane
3) Ethanol

Figure 3. a) Co-crystallization method. b) Microscope image of co-crystals.

2-3 dE O BEES X BRIBEMAT: Single crystal X-ray structural
analysis of co-crystal

TR UCHE S X AMESEMRNT 21T o 72 (Figure 4) . 3 HK
WCHEAT2E, 7270 EKICHLTE Y Y URO
1T 16.2°-17.3°, RO Y UBERO HAT 12.9-13.8°TH Y |
NFEEE L TEEERE W ERHENE R o, SF2ko
N IZERLEEZA, 3 & 4i3FnEhE R CR-—Jm
ICEFILCRBY, il (T4 A4 —F—) FHE8EInNLRhoT,
Fo, 3L 43— FREEEYDALEEZN L TCEAEZTATHND D
LEMR L, NNERRT & LIavRETOBMREICER L& 2
5. fEER T I-N O F R 278 A Th-7=, ZNHHEFDT
FUTINT— )L AT L =215A N=092 A THDHZ ENHS
Mo TWD, Ko T, R (2780 A) Lvrro7n
U— )L 2O 2.15A+0.92A=3.07A) OFRKE D, 1
N FERICHI DB EERR#E, va—bhar 27 MELTH
NTWBHZ ERmmBEN, £z, 4O CTFREAICH L TNIE179.9°
DHFBEMMHEITLTEY, 1D ch—/LE NDOB—2 X7 RNFAAE
ALTWSEEZOND, W-T, YU YPr—-a— FOMAEERZ
FH L. 3 & 4 DO EESN D ER S - 5o ERIkzh L
Te LGOI 72,

Crystal system: triclinic
Space group: P1

Figure 4. Crystal structure of the co-crystal.

2-4 35 D43 64381 Spectroscopic analysis of co-crystal
3 OWHRT, i BERIT UV B T CRETHAIHETEBIE L
(Figure 5a) . FhiZiiE % 365 nm IZ[HE L, THZROFEN A
7 hVEREL CTHEIL L7 (Figure 5b) , Y7 un X & v
(DCM) %R & bl LTI, MR TR hroL y K
VT MBBRES NI, £l RO ANRT b Lt LT
DR ART NIy —TTHDHZ ERHALNE RS2, 2

AT O 3 O FEB BB HIREN TV DD THD LB

z

rrrrrrr 3in DCM
—— cocrystal
—— powder3

3in DCM cocrystal powder 3

”)
| -yl

Norm. Int.

400 450 500 550 600 650 700 750 800
Wavelength / nm

Figure 5. a) Photograph of 3 in dichloromethane (DCM), co-crystal and
powder 3 under UV right. b) PL spectra of 3 in DCM, co-crystal and powder

2-5 DFT 3% Density functional theory calculation

DFT 5% (B3LYP/6-311G) M\ T, BT 3125\ Thil
{2 B L7c (Figure 6a) . FHHEFHFRNLDL, 727 Vua=1Y
JNZH LT Y PUBRO HAE 21.7°23.3°, FRORE O
AL 420-72 THHZ ENFHRIN, FHREED 3 (16.2°-
17.3°, 12.9°-13.8°) &fPlili>T\W5 Z L3I L7- (Figure 6b) .

a) 272330 o b) 1624730 9
./ > o 7T e

{2 2 @ )2 @ 2

oY 4 e 3 o’ o & . oa ey
) 9/ o 9 29 o 9

ST a2 5,0 o’ % 00
29y % 2% ‘. 2 e ’ ‘a

42720 2 1204380 2

Figure 6. a) Results of structural optimization by density functional
theory. b) Energy calculation of 3 in the co-crystal.

2-6 L5 DR R FHE: PL anisotropy of co-crystal

ZER 3R AT RV E D TIRERIC DV TH R B MR E A 1T
o7z, Hedh O R8T & AR R D7 R 03 EATIZ 22 o T2 BRIZ HOR R EE 3
BRRERDZENHLNE R -T2 (Figure 7a) , —fRIC, 4+ D
WRIY - F&5E1E. BRI TFE— A > b T EICRE S AS LB
BeRIZHe D, BARE S XAREIEMEAT OFE R 5 . IO R#l7 MIcm
Mo T3 EANKAFII L TND I ERHLNE RS> TNDTZ,
2B VB U HTROBBEIRREE— A FPERLTWS D
LR TSNS (Figure 7b)

a)

Intensity / a. u.

Figure 7. a) Incident polarization angle-dependent PL intensities for the co-
crystal. b) Transition dipole orientations in the co-crystal.

2-7 L& DL E P R Optical waveguide properties of co-crystal

3R, 5. BRIREOETICE W TER - REEE R T 2
LERER L, IR T OB - BlAIHIEN A R ST
B EEEGENED HEB IR 1-E— A > b OFLHR— 71
THDLIIENRHALMNE R ST, T O XS 2 b TG RE D 1
FFTEHLEB2bND, FERIC L —W—2 Fn T i o BMEE
BEx(To7- (Figure8) . = v NIROHIHLEIZ 4050m O L—HF —K
FAERH LZE 2 A, Mmoo THRER LT DT 28
BLf, £ T, EMHHEART FLERWT L—3 —REH{E

(FhEL(7E: Ex.) &b CGEEALE: WG) 1231T 23t & 2[5
R AT P e UCTHIE L, SRR EE A LTz,

O 100 um b)

7




Figure 8. Microscope images of co-crystal a) under ambient light, b) under
focused laser beam irradiation.

A OB BN B 2y > T NEALE D S B ALE £ T o Rk
D7328.2,257,23.4,21.6,19.5,16.8, 14.6, 12.5 ym & 72 % 8 IO
IMRENC AT MV EBIE LTz (Figure 9) , 590 nm (Z351)
B IhEEAT & & AL E ORERE &2 T NI ek, Iw & L TE=H
— L. D & Iwe/ Ix DR E 7y b L7T2, B Iwve / Ix =
Aexp(—oD) (A: B, o: WEEH) LTI 4 T 4 T &AT
ol A, A=11.09, a=2111dB/cm TH o7, BRI DOHE
B FEET R OGE R BT R OB A R 2T D 2k
IRIE X7z,

a=2111dB cm"!

Figure 9. a) Microscope images of co-crystal under focused laser beam
irradiation. d) Spatially-resolved PL spectra measured for excitation beam
positions at varied D. e) Spatially-resolved PL spectra measured for co-
crystal edge. f) The ratios of the intensity /we / Iex against the distance D
fitted with the exponential decay function.
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Figure 10. a) Microscope images of co-crystal under focused laser beam
irradiation. d) Spatially-resolved PL spectra measured for excitation beam
positions at varied D. e) Spatially-resolved PL spectra measured for co-
crystal edge. f) The ratios of the intensity /we / Iex against the distance D
fitted with the exponential decay function.
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Figure S1. '"H NMR spectrum of 3.

Figure S2. °"H NMR spectrum of 3.

Figure S3. Check CIF/PLATON report of cocrystal.

Figure S4. Predicted PL spectra (black) Results of structural optimization
by density functional theory. (red) Energy calculation of 3 in the co-crystal.
Figure SS. Powder X-ray diffraction pattern of co-crystal.

Figure S6. DSC chart of co-crystal.
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