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Abstract

This study designs and synthesizes a series of electron-donating monomers in an attempt
to form exciplexes with known electron-withdrawing molecules, to investigate the influence of
the chemical structure of monomers on the photophysical properties of exciplexes. The five
designed electron-donating molecules exhibit intramolecular charge transfer effects. Changes
in transition dipole moments were obtained using the Lippert-Mataga model, with values
ranging from 17.6 to 28.6 D. Moreover, the electronic energy levels of these five molecules
were estimated through molecular simulations and electrochemical potential measurements,
providing the ground-state energies of the electron-donating molecules, which lie between the
ground and excited-state energies of the electron-withdrawing molecules, thus enabling the
formation of exciplexes. Those molecules were aggregated with two acceptor molecules,
respectively, resulting in the formation of a new emission band, which indicates the existence
of exciplex. We found that molecules with a triangular-like structure are more likely to form
exciplex than rod-like molecules. Controlling the electronic energy levels of electron donor
molecules can regulate the emission wavelength of the formed exciplexes. This report provides
insights into monomer design and its impact on the desired photophysical properties of
exciplexes, serving as a blueprint and guidance for molecular design in application-oriented

product development.
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4 - BB AP Apge ¥ (4o TPA-BT ~ 2TPA-N) - iz 1B § 4B 128 & #6524 54 3
Bt f#% donor 4 + £ acceptor 4 + A& 2 A7 & AR H H M T A MR
%

m _ggﬁlpc

4w & % ¢h1 Onsager cavity radius (a) 2B BB &S (Auge)

slope (cm™)[@ a (AP Aptge (Debye)(®
TPA-2TBT 12863 7.92 25.2
TPA-2MBT 12756 8.65 28.6
TPA-2CBT 8344 9.16 25.2
TPA-BT 10072 6.56 16.8
2TPA-N 3208 9.92 17.6

[aIThe slope of linear correlation in Lippert-Mataga plot

[IEstimated by optimization of structure in molecular simulation

[cJObtained by slope = #Auze, where 4 =6.626 x 10" ergs and ¢ =3.0 x 10 cm 57!

N i

J* 2 k- BY AT - B9 AHTHER UE - B
Ag/AgNO; %4 T 18 > i€ {7 fhIk R % ;2 (cyclic voltammetry ) 1 £ Pl theng L 3 = 1
fI#* ferrocene/ferrocenium ¥ B R E BT L 2T %7 T E T = (En) dp %> 2%
5 4oL - S 0 § (4D ehd ol k% 5 042 V (TPA-2MBT) < 0.47 V (TPA-2TBT) <
0.50 V (2TPA-N) < 0.60 V (TPA-BT) < 0.64 V (TPA-2CBT) = 41 % “#4& (8 e 'py » 7 it~

#H Gt F v HOMO sy &0 H

nh—

ORI A T BRI T Y B F % 4rde F 9 HOMO

i

P R VAR = - SR ERAD agk 2R RHBEHPEEFLSF GER D
A% P E AP eh o Bl4e P TPA-2TBT 0% ¢ § =] 5> TPA-2CBT » F]p 345 = 4258 - #7
BB M kO HOMO st B9E > R 0B — ¢ eng 3 R IF e %7 10 57 00 i
%o it £+ TPA-2TBT 2 TPA-2MBT > ] 5 # & g £ 3 thiophene ¥7 butoxylbenzene
fAde T+ AT HOMO s 28 > @ &3 3 B= F44a 3+ AH2TPA-N- » F] 5 5
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/ﬁ"\‘-;:,
-H:h—"—“—"'_"-:;/#

T [ ——TPA-2TBT
—a— TPA-2MBT
—o—TPA-2CBT
—o—TPA-BT
—— 2TPA-N

-0.3 0.0 0.3 0.6 0.9 1.2

Potential (V v.s. Fe/Fe’)

BlL - it &4 TPA-2TBT (2 ¢ )~ TPA-2MBT (= ¢ )~ TPA-2CBT (¢ )~ TPA-BT
(%4 ) 2TPAN (} ¢ ) hipm kB (FB % 2 % - FFHH)
41 i &% TPA-2TBT - TPA-2MBT ~ TPA-2CBT -~ TPA-BT - 2TPA-N 5 E s ~ Ep ~
HOMO £ LUMO
E o (V)& HOMO (eV)!  Epy (eV)! LUMO (eV)!
TPA-2TBT 0.47 -5.27 2.87 -2.40
TPA-2MBT 0.42 -5.22 2.88 2.34
TPA-2CBT 0.64 -5.44 2.93 251
TPA-BT 0.60 -5.40 2.97 2.43
2TPA-N 0.50 -5.30 3.15 2.15

[alFerrocene/ferrocenium redox couple was used as reference potential

PIHOMO =- (4.80 + E ox )

[lEpy was estimated by absorption spectra in the same solvent with electrochemical

measurement

[LUMO = HOMO + Ep.9
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i b nF B~ A > #70 HOMO it & » 28 ° 4p F 17> TPA-2CBT 7 HOMO it & &

Mo F Lt ¢ Bg ko f a3 3 A (- 1 benzothiazole & = # benzonitrile A8 ) @

ﬁ

ERPSFFEAF ol ek FH BT 3 M (E) P £ it EFE
F e LUMO it & 0 P B SR ER AL 2 ¢ > T AP R EOEET T E
e donor & & 0¥ 44k fR 12 4 ’F’Tbh’/}—i- PR E2 g o oA SR RTIER SR i

BIATAS N R AR G H BT R O e o

T~ AR 6 e R
(=) FBAF & WenA) = 20 3 H A enff

#- donor 4~ + TPA-2TBT ~ TPA-2MBT - TPA-2CBT ~ TPA-BT ~ 2TPA-N 4 %]

acceptor 4 <+ 3P-T2T ~ PO-T2T Az & v 3% ¥ 17 fpeni B L8 & 1 F 2 _donor 4
F kR v B2R R R '/‘]?7‘71“:; ”f'J%}‘%ﬁ;}iﬁ"M (LN ’5&/”\ fok/m g vk R £IA R

YA & N £ESE donor A s kB 1T R O kLK BT - i Sl k%
oo 4oL = 77 0 ¥ TPA-2TBT £ 3P-T2T M 7 &£ B 1t 254 B S g ps » H 3 % ot

2

9% 510 nm > @ § acceptor A~ &+ it 7 PO-T2T ¥ » 3 ki £ P & 550 nm > =5 B

bl

£ =% 352 TPA-2TBT ehy £ Lk £ 3 F (4cBT borF ) # 2 24 L g & o>
REEHT ATEREMARY 520 3 gk kA &3 daip| ¢ i &_donor A
+ 22 acceptor A + A5 = 7 o 4f & 48 - TPA-2TBT 7 HOMO 4 5 -5.27 ¢V > @ 3P-T2T
2 PO-T2T - LUMO i: £ 0] 4 &) 5-2.98 £2-3.50 eVI*® » 15 + » & TPA-2TBT & 3P-
T2T 252 e 45 £ 8 L e 47 S Wi M5 2229V b f: 00 % TPA-2TBT £ PO-
T2T 252 i 4F S8 % F 4 S M MY 1.77eV e @ 510 nm £ 550 nm 3 %4
E4ihi B4 6 5 245 eV 87 225 eV o aff & 3t b ikehd fdan o0 b R B
510 nm 2 550 nm 3 £ £ 5L 4 donor &4 + ¥ acceptor & =+ #7732 crEcE A &

At 7’151%{5?@7&.19 | ,;r@ fEw IR TA A o
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== TPA-2TBT:3P-T2T 1:1 TPA-2TBT:PO-T2T 1:1

12| =—TPA-2TBT:3P-T2T 1:2 TPA-2TBT:PO-T2T 1:2
7| e=——TPA-2TBT:3P-T2T 1:3 TPA-2TBT:PO-T2T 1:3
j 3P- T2T PO-T2T
© t—F
= g
@ 0.8}

Q2
£
o
(0]
N
< 04}
E
zZ

450 500 550 600 650 . 700
Wavelength (nm)

A

B+ = TPA-2TBT 2 3P-T2T (i%¢ )~ PO-T2T (% ¢ ) % kR E B (1:1 Fd;1:2
% d ;13 od ) 2T A R By kb (Inset: D:A = 1:1 under 365 nm
1rrad1at10n) (AR FERY L5 - THg W2

f1* TPA-2MBT £ 3P-T2T » PO-T2T 4» W7} £ R & 48 » 7 E T4 chiE % > 4o
L w #7577 » TPA-2MBT 27 3P-T2T #72;= cnF S48 > k£ 9 & 500 nm > @ TPA-
2MBT £ PO-T2T #77) & chR $ 48 » % %k £ 19 & 525-540 nm e ] - 7 2 2 i
AFEMATLGA I S 2246V 25 5 1.72eV r F 0 F R TREI DR BT RN
B ok b B AV N AR A ek R o B - & ¥ > TPA-2MBT ¥
PO-T2T )= g 4f SR > T g X P2 R 3 AL e8> d Bl ¥ g R §
FRwd i 13 Rk it inf > % & TPA-2TBT 3k st¥ P
LFARFIR o PR E G AT G 2 435441 TPA-2CBT » 7 & 3P-T2T ~ PO-T2T ¥}

L FF A LR ARl T T o ip g kL £ #9 TPA2CBT chE A A+ =4 £ £

i ¥ 0@ i B e+ P o donor ¥ acceptor A+ F feenik Bt i 2 BAEGEE AT & 48
4 = o
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w— TPA-2MBT:3P-T2T 1:1 TPA-2MBT:PO-T2T 1:1
1.2 | ==—TPA-2MBT:3P-T2T 1:2 TPA-2MBT:PO-T2T 1:2
| ==—TPA-2MBT:3P-T2T 1:3 TPA-2MBT:PO-T2T 1:3
= 3P-T2T PO-T2T
g > s
2
2 08}
i)
£
o
(]
N
< 04}
£
(<]
Z

450 500 550 600 650 700
Wavelength (nm)
B~ = TPA-2MBT £ 3P-T2T (i£¢ )~PO-T2T (¢ ) 4 b & B (1:1 £4:12
% d ;13 iod ) 2 T A B By Lk (Inset: D:A = 1:1 under 365 nm
1rrad1at10n) (AR FEFERY S5 - TG A2

e TPA-2CBT:3P-T2T 1:1 TPA-2CBT:PO-T2T 1:1
1 2 | = TPA-2CBT:3P-T2T 1:2 TPA-2CBT:PO-T2T 1:2
7| ==—TPA-2CBT:3P-T2T 1:3 TPA-2CBT:PO-T2T 1:3
3: 3P-T2T PO-T2T
8 =
3 e Ve
% 0.8}
QL
=
O
(]
N
® 04}
£
(o]
pd
0.0

450 500 550 600 650 700
Wavelength (nm)
Bl 7 TPA-2CBT £ 3P-T2T (i£4 )~PO-T2T (%4 ) &4 kB (1:1 £4:12

;13 23 ) 2 TR R By kR (Inset: DA—llunder365 nm
1rrad1at10n) (AR EErRY S5 - T U2 k)
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#donor A + % TPA-BT P& » | * iz 27, cnR E 4 > HF Lenb A 24 7
ik R oo 4Bl S Ao 0 4 TPA-BT ¥ PO-T2T 2 24 B & pF - “f 7 fA 535 nm i

ELpHEEL ) 2425 nm =¥ - B EL s LA R gy TPA-BT &7 373 7%

PR AT o R EY AT w4 S TPA-BT 48514 24 cho gt oh s B

I

535 nm ¥2 425 nm =% B K WELAp ¥ L | 0 S F acceptor A F g B L i e B 535
nm ¥ R ELE R RE LR BT a AT G Aot et g FFEAEMNE S o F
~ %G > & TPA-BT % 3P-T2T A 4 hE B W ¥ » plit$ #F RS PB4 - H 5 Lyt
£t 475nmo 4n £ 3 2.60 eV iy B vk £ A5 g AR & B 1S ehi IR % B(2.42eV )o
@ % donor &+ 5 2TPA-N & » % 34 &_3P-T2T #r et £ PO-T2T $8 & iz & 2 2 = ik 47
LG o 4B = A o AR R AT R R E G AP o ks > Hog skt &
32230 432nm > 22 2TPA-N .7 ¥ 2% ¢ ey g LA £ (320nm) ST 4k > &%

I EE Y BE T 0 2TPA-N PR % Gt P55 & e 4F £ e 18— % 5% & 7 TPA-BT £ 2TPA-

NGk -l 4pa 2y ﬁ;{»&.&ﬁ?@] fLens 3 o PRt E G T = anj,gﬁﬁj A e
+ (TPA-2TBT ~ TPA-2MBT ~ TPA-2CBT )> 7 % >+ 3P-T2T ~ PO-T2T 7} = % 48 &
1 o
e TPA-BT:3P-T2T 1:1 TPA-BT:PO-T2T 1:1
12L m—— TPA-BT:3P-T2T 1:2 TPA-BT:PO-T2T 1:2
iz == TPA-BT:3P-T2T 1:3 TPA-BT:PO-T2T 1:3
= 3P-T2T FO-T2T
= i
2
‘@ 08
o
=
=)
1]
N
™ 04t
£
o
=

400 450 500 550 600 ‘ 650
Wavelength (nm)
Bl- = TPA-BT £ 3P-T2T (i£¢ )~PO-T2T (¢ ) &7 ki B (1:1 £¢;12 %
;13 24 ) 2 TA, 8 B &Ry sk k¥ (Inset: D:A = 1:1 under 365 nm
irradiation) (& B % &46 ~ B 5 5 % - T4 5 W& dp )
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e 2TPA-N:3P-T2T 1:1 2TPA-N:PO-T2T 1:1
12t s 2TPA-N:3P-T2T 1:2 2TPA-N:PO-T2T 1:2
- e 2TPA-N:3P-T2T 1:3 2TPA-N:PO-T2T 1:3
=3
o
Pl
@ 08
o
c
o
@
N
o 04+
£
(=]
=
0.0

400 450 500 550 600 650
Wavelength (nm)

B -~ 2TPA-N 2 3P-T2T (i%¢ )~PO-T2T (X ¢ ) a* FEx B (11 FF;12 %
;13 24 ) 2 TA; B B Ry kk¥ (Inset: D:A = 1:1 under 365 nm
1rrad1at10n) (AR FEFERY S5 - T A2

(=) g ey LT+ A F
ZREFHEUTH = & q/éf#fﬁ donor ~ + TPA-2TBT -~ TPA-2MBT ~ TPA-2CBT
Ful BRI ¥ & acceptor A + 3P-T2T ~ PO-T2T 4 |3 = i 4F & R enfd F > Flpt &4

FHREF AT R B R AR A AR RS RS

i
|
N
e
e
IS
o
Wz

TR AR RRIRAE G LT TR SRR AT A o R T
L “rE#chz AE B SN A2 F i SRR T BEL AP ¥
3

2. % acceptor &+ 5 3P-T2T pF > A2 pciFif e Menfe R d 5 3 5 ikt 5 TPA-

2MBT > TPA-2CBT > TPA-2TBT -

<

3. % acceptor &+ i PO-T2T ¥ > A2 4 e 4f S Mg d % 3 5 & i TPA-
2CBT = TPA-2MBT > TPA-2TBT -

4, Tiam 2z 2 3P-T2T e £ PO-T2T e E L R 2 A2 B4 £ 48 -

5. TPA-2CBT ~ =+ ¥+ acceptor «1:% 4% |+ .7 P &> 7 @ &_3P-T2T ¢ PO-T2T =

VA A e AR R AT £ A -
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Emission Quantum Yield (%)

3P-T2T PO-T2T 3P-T2T PO-T2T 3P-T2T PO-T2T

TPA-2TBT TPA-ZMET TPA-2CBT

Bt N R ALY ELEIASTLAGR (ABF S5 - i’r-fg.?ﬁl)

15% > $rip - BT £ A 5 o

\\T-""L
N~
“J}“«
x>
A
[}
it
—=
L
&
il
&

< 1;*_/ Sk
Hpr v o g8 AdiRe fERGEFEIEN > 72 - 37 U 2AREFRIHNIF

v

;Eﬁﬁ#ﬁﬁimﬂﬁﬁﬁ’Emﬁgjﬁ%ﬁ?’ﬁmﬁ?iﬁ)*&%%@ﬁi

thiophene ~ butoxylbenzene ~ benzonitrile 14 2 H ¥ B~ & 3k O FI7 3w Fe e oh > B iw
FUA LS > F F245 0 4 4h > TPA-2TBT ~ TPA-2MBT ~ TPA-2CBT 4 & #13} &

BEAF LB RRFRDFEI AT AT I F R e EPEF RIS
HOMO it & » &3 7 M ER R £ BF L ha sk hst s 2 30s v 3 f i

benzothiazole A A = 2 { Edg F a4 H v BN A RE PR & £ o
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A A

._\‘;?/ﬁ;,

oiiad

AEF AR D A S 54T B donor A F > FAEFH BHEE S PP T LA
BLFRBAIFORE o0 PEBLIREFE G RITR THML A5 4 F 2Ry
EFofIr bk A ksyr k@ kAT 0T B TEREISE
FAFPNRTES DR o PR R - O dd BN R R ID N TR T R A 1T 0
1 HOMO 2 LUMO 2 B33 % B A e m 4o 1% - B> 4 f]* 7 Lippert-
Mataga #-3| k=T > AL I P R FEBSEEF AR A BLF R EBEE T B S
B 0 £ 8020 § = & 2534140 TPA-2TBT ~ TPA-2MBT ~ TPA-2CBT 4 + & § 4p 4
Fk i 1B 1 (25.2-28.6 D) 0 @ £ 4 02454k 160 TPA-BT ~ 2TPA-N 4+ B £ }
o) i 4R % 1 (16.8-17.6D) ©

I % donor A~ F » A W& i acceptor A + 3P-T2T £ PO-T2T > &7 fr & B
W2 T I B EET SR AN R R BT RO R AP R A &
Rt S ED T T e BEE %
1. TPA-2TBT ~ TPA-2MBT - TPA-2CBT » + ¥ & 3P-T2T ~ PO-T2T ) = i 4f & 44>
PR EATRED g SR o
2. TPA-BT ¥ 22 3P-T2T 7= e 4f £ 48 > @ 22 PO-T2T 3) = @ 45 & W pFp| g <X 3|
PO-T2T i B fcrt engrd] - F PO-T2T chik B Hcb 4% F > ¥ 5248 5 cje$ 48 &
-
3. 2TPA-N & ;2 22 3P-T2T &t PO-T2T &) = % 45 & %8 > ¢ acceptor # + 1E B fc o

% *> donor & F = & o
4, FFA L ReaE Lk £ 7 £ 1) donor 4 F & HOMO &t F# it £ ¥ acceptor 4 +

LUMO it F# i £ e 4] o 540 TPA-2TBT 2 3P-T2T 2 = e 45 & 3 Lk & &
o ek d 0@ TPA-2TBT &2 PO-T2T 7)) = e 48 £ 8 kA L & > B §

%é o
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FEREMTE SR PR R IEFE EN TR 2 AR AT T A

+ TPA-2TBT - TPA-2MBT ~ TPA-2CBT & & F )= g 4f & M+ > FIZ H 3R

N

=

S

FREDIRMA ISR BE KR R LM XD 2 AT RET s
HERMBRFS > 7R H el R R A kS R K P R

TSR T EHREE R R end PF Feo ptrh o 1T E KRG M R AET T 10 7 YT
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swe
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Bl= -+ - i &% TPA-BT thi R+ P LRt (AR Y 55— (T5 5 %)

! _'-J:-_HJ

Bl-+t= &4 2TPA-N g 3 Pt irkd (AB5F 5 % - ;%_«ﬁﬁg%ﬂi)

R~ A

5y
Pl &R —

LRFRBPRFEALNESHIE A FAoT vt > T e 771 BRH ALY TPA-
2TBT - TPA-2MBT ~ TPA-2CBT - TPA-BT - 2TPA-N i ~ R+ PR £ R L5 3
(ER e R
(= )i* &4 2 P~ 10.0 g(40.80 mmol) " Triphenylamine > ¢ » 200 mL ¢h% # > >+ § F

GET R T 0°C ) £ 4 » 10.9g (61.10 mmol) 7 NBS # £ i 16 /) FEts > 2 200

mL h= § T REoREB 3 X FBer S BT 84 0 £ G A0 AR

BITICR I R 0 R R R R g R R A2 ",4rt B i - 2 TRE TR Y

S ¢ FHEE120g AF 98% -

(Z)i* &% 43 10 g (3.10 mmol) éhit &4 2 ¥ 1.0 g (4.00 mmol)

28



Bis(pinacol)diborane *>* F EE ¥ » T4 x» 25 mL e & vkrm > B 4~ 0.65 g (6.67
mmol) Sy fE4T &2 25mL fhw & vhem o SE {72 ) f; {6 i 4 > 0.05 g (1.0 mmol)
1 Pd(dppH)Cly » ¥ 4 #4 % 90°C & Ju 5 [ P o F = & 15 1 60mL e & © b2k
FB3=t PP @ 40 £ 87 B B R R AR T BIR
PRRI R REAAL L B RRC TR e R =) A R
Ririzs@icis > @3)e & FME o 1.77g0 A F 65% °
(Z)I* &% 62 2.0g(6.20mmol)enit &4 2> &4 » 60mL e ke & vkwg > #-F
ERGokpEE T SEER AL 78°CH o L4 » 09mL s 7 A4 (1.6
M, 0.93 mmol) > 5 30 &~ 455 > Bfs4c » 0.7mL 57 DMF F B 6 /] FF o & % = {8
M 60mL ez F T REORE B30 BB A B 4 0 LR AR L E KA
ﬁ‘ﬁli}- EFRCR T R 0 TR R N R A2 ",f R R R(Z & TR
=13k E kR FRR Y B 128 AF S513%

(z )it &% TP 1.0g(3.65mmol) i* &4 3 0.16g(4.76 mmol) = Potassium iodide °
Ser 12mL s 2mL 4 425K B R R & s E T 80°C 5 0 £ 4 r 078
g(3.65 mmol) = Potassiumiodate > 24F 80°C & & 5 [ BF o F 2 = {s » EF L4
IFR AET A kP d BRI R R FEREER I AW 17 g AF
80% o

(Z)i* &% 90 2.0 g (11.56 mmol) = 4-Bromophenol ~ 1.6 g (11.56 mmol) = 1-
Bromobutane ¥ 4.8 g (34.73 mmol) s7p fs 47 1 4 » 140 mL < Acetone » & )ﬁ%%c i
24l PR F A 140mL s § 7 Rk ER 3L ERoad Bt
AR AT AR R R AR RAR R A T B 0 Y RO RS R A R
RO RR(C AR Bk =1:3) EF kTS TSP R
£ 16241 A F 91 % F P 2.0g(8.72mmol) 3 & F 16~3.3 g(13.08 mmol)
¢ bis(pinacol)diborane £ 2.56 g cifif ik 49 o I 4e » 80mL hw & vhrm o i {740 "f
F {8 > Wik 4e » 0.38 g (7.62 mmol) 7 Pd(dppf)Cly I 4e 1 3 90 °C & Jis 24 /] pF o F
ErFEm 50mL ¢ 2 REE3 > SR04 LG B a
RERFRAEE TR T R 0 I F@"@)&‘%ﬁ@%’ﬁ ﬁﬁ;x@ﬂ—i f s AR RR (=
FO% cpedw =1:3) BEFRAEEHCETES I FM16g A F 66%-

(= )i &4 10 - B~ 2.0 g (10.98 mmol) £74-Bromobenzonitrile ¥ 3.3 g (13.18 mmol) =»
Bis(pinacol)diborane ** & s E # > £ 4 » 2.16 g(22.0 mmol) =fpfasr & 100 mL 9
T g ovkem o B4R fqg {8 » W ig 4e » 0.16 g (3.21 mmol) =7 Pd(dpp)Cl, » T 4c 44
2 90°CF RS P -FR2>EM160mLa- § P28 REB3 X T3

R A R AR J\Kﬁxiixﬂiﬁ#dﬁw Wi 0 & R R g R R
|3 ,f PR M RR(ZF TR R 1) eFE kRS i
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(~

¢ R - 1.63 g0 A% 65% o

= )it &4 11 - P~ 0.66 g (4.05 mmol) 7 2-Bromothiophene 4t » 30 mL #& -K 2 & vxvgm »

Bk R kR ST FERERAID ST8°C TS 0 £ 4 » 3.0mL ehr 7 4253
& (1.6 M, 4.86 mmol) > 5 30 ~ 4515 #-097 g (4.86 mmol) ¢ Trimethyltin chloride
e rF Y TR ERF 3R R {8 50mL - F TR RE B3
FPR g A0 £ MG iR J\Fﬁ’&ﬁ}“‘ifﬂ*'ﬂﬁ?i"ﬁifé’ @ R
E ﬂﬁliz%/e#f'—i “T BATHMABLT AATRE 3/ EF @58 A3 5%
MR- e i D e enit £ 4 822 0.64g(1.21 mmol) it &4 7~ 111

g (8.06 mmol) =R e 478 & 4 » 20 mL ehe & vkrm o BB (TR "fz? fs > iRk 4o
*> 0.09 g (0.02 mmol) 7 Pd(PPh3)s & 4c#t 3 90 °C & i 24 /| PF o F = = 1812 20
mL = % P %EREB 35 I BTG 840 L83 84 E-REpidEE
FRCR T iR 0 1 R ORI R SRR A2 “,% PR R (D F TR
=1:1) &Fgahkirzeit > FIER I AW 132 2F 68% -

Yt &4 12 2 13 @ * dple s S5 3 0 & BB~ 315 g(11.43 mmol)shit & 4+ 9 &
3.05 g (13.33 mmol) 7t &4 10> % p 4c > 2.0 g (3.81 mmol) ehi* &5 7~1.0 g
(7.62 mmol) ek fad4mE 120 mL ew & vivwm > 3B {75 % “,%i fe »Wig4er» 022 g
(0.02 mmol) = Pd(PPhs3)s I 441 3 90°C £ & 16 ] FF o & = = {612 120mL = #
BB RE B3 St BB A (SBE G 84p 0 £ B A BRIP4 R (FRoR T
Wi R Rk g R R A “$ A B KR I(ZF TRiE e R =1:3)
FRIR2(C AT R =5:1) REF kAR LS @FF ¢ AR L
1215g (A5 64%) 25 %d FMMi- £ 131.2g(AF 67 %) -

(4 )i £ % 2TPA-N © B~ 2.0g (5.39 mmol) it £ % 4> 4 » 0.7 g (2.45 mmol) = 1,4-

Dibromonaphthalene ~ 0.7 g (5.40 mmol) =g e 49 22 50 mL ehw & vkem > 3874 i ",%
F t5 Wi 4~ 0.33g(0.03mmol) 7 Pd(PPhs)s ¥ 4c#4 % 90°C F & 24 /] ¥ o F &
A 100 mL = & " REOREB 3 0 BB RSB T AR 0 -G 84p 2
M‘ﬁ‘rﬁ;ﬂim%ﬁ” Wil o 1 R R R Ik g R R A4 f R (S F T
P rev =1i]) A E kTS E @06 AW 1.0 AF 69% %
2t 282 ~283°C - 'THNMR (600 MHz, CDCl5) § 8.06 (dd, J=6.3, 3.6 Hz, 2H), 7.42-7.50
(m, 4H), 7.39 (d, J= 8.4 Hz, 4H), 7.30 (d, J = 7.2 Hz, 4H), 7.29 (d, J = 7.2 Hz, 4H), 7.12-
7.22 (m, 12H), 7.04 (d, J = 7.2 Hz, 2H), 7.03 (d, J = 7.2 Hz, 2H) - 3C NMR (151 MHz,
CDCl3) 8 147.9, 147.1,139.4,134.9, 132.2,131.0, 129.5, 126.6, 125.9, 124.7, 123.4,123.2
HRMS (EI) (M") calcd for C4¢H34N2 614.2722, found 614.2729 -

j/j?_’
i

)

¥

(+)iv & # TPA-2TBT » TPA-2MBT ~ TPA-2CBT ~ TPA-BT - ¢ * 4p fe e & = 3 o H-

1.5 mmol =7 2-Aminobenzenethiol ¥ 0.5 mmol 7 benzaldehyde derivatives (6 ~ 11 -
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12-13)4 AR & A 5mLDMSO ¥ > ¥ 4c# 3 160°C F B 6/ P> F = = 1512
5% DCM & REP= X > SB35 5 84p > L %5 840 0 B KAnphdsie
(Fic I iy 0 @ RRRIRGF R AL S AATE A EE AR

1.

it £ 4 TPA-2TBT © & & 66% > 3 8.:143~145°C « '"H NMR (600 MHz, CDCl3) &
8.02 (d, J=7.8 Hz, 1H), 7.85 (d, J = 8.4 Hz, 1H), 7.58 (d, J = 4.2 Hz, 1H), 7.51 (m,
2H), 7.45 (m, 1H), 7.34 (m, 1H), 7.27 (m, 4H), 7.22 (d, J=4.2 Hz, 1H), 7.12 (dd, T =
8.5, 0.9 Hz, 4H), 7.05 (m, 4H) - '3C NMR (151 MHz, CDCl5) § 161.4, 153.7, 148.2,
147.2, 135.0, 134.5, 129.6, 129.4, 127.1, 126.7, 126.4, 125.0, 124.9, 124.7, 123.5,
123.0,122.8, 121.4 - HRMS (EI) (M) calcd for C33H22N2S3 542.0945, found 542.0939
it £ 4 TPA-2MBT - & & 73% » %} 8.:237~239°C » 'THNMR (600 MHz, CDCl3): §
8.08 (d, J = 7.9 Hz, 1H), 7.98 (d, J = 8.5 Hz, 2H), 7.85 (d, J = 8.0 Hz, 1H), 7.50 (dd, J
= 8.8, 2.3 Hz, 8H), 7.48 — 7.43 (m, 1H), 7.36 (t, J = 7.6 Hz, 1H), 7.22 (d, ] = 8.5 Hz,
4H), 7.17 (d, T = 8.8 Hz, 2H), 6.98 — 6.92 (m, 4H), 3.99 (t, J = 6.5 Hz, 4H), 1.78 (tt, J
=13.0, 6.5 Hz, 4H), 1.50 (dd, J = 15.0, 7.5 Hz, 4H), 0.98 (dd, J = 8.8, 6.0 Hz, 6H) -

3C NMR (151 MHz, CDCls): & 168.76 , 158.68, 151.38 , 144.78 , 137.22 , 132.60,
129.37, 128.26, 125.93, 125.49 , 121.57, 120.97, 114.81, 67.77, 31.34, 19.26, 13.87 >
HRMS (EI) (M") caled for C4sH42N202S 674.2967, found 674.2971 -

it &4 TPA-2CBT © & & 77% > % 8.:326~328°C - 'H NMR (600 MHz, CDCl3): &
8.07 (dd, J = 20.7, 12.3 Hz, 2H), 8.03 (d, J = 8.5 Hz, 1H), 7.88 (d, J] = 8.0 Hz, 1H),
7.74 —7.65 (m, 8H), 7.58 — 7.53 (m, 4H), 7.49 (d, T = 3.6 Hz, 1H), 7.38 (d, ] = 4.2 Hz,
1H), 7.27 (d, J = 8.6 Hz, 4H), 7.22 (d, ] = 8.7 Hz, 2H) - '3C NMR (151 MHz, CDCls):
§ 206.91, 167.45, 149.51, 147.09, 144.62, 134.48, 132.64 , 128.90, 128.34, 127.96,
127.19, 126.46, 125.15, 123.40, 122.77, 121.56, 118.91, 110.64 » HRMS (EI) (M")
calcd for C39H24N4S 580.1722, found 580.1728 -

it £4 TPA-BT - & % 71% > % B 222 ~224°C - '"HNMR (600 MHz, CDCl5) §

8.01 (d,J=8.4 Hz, 1H), 7.91 (d, J= 9 Hz, 2H), 7.85 (d, J= 7.2 Hz, 1H), 7.45 (m, J =
15.6 Hz, 1H), 7.33 (m, J = 15.6 Hz, 5H), 7.16 (d, J = 7.6 Hz, 4H), 7.10 (dd, J = 8.0,
5.1 Hz, 4H) - 3C NMR (151 MHz, CDCls) § 168.0, 153.6, 150.6, 146.8, 134.4, 129.5,
128.7,126.3, 125.5, 124.8,124.1, 122.6, 121.5 - HRMS (EI) (M") calcd for C2sH1sSN>
378.1191, found 378.1197 «
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