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Abstract: A photochromic 1,2-bisthienylethenes (BTEs) substituted tetraazaporphyrinato (TAP) zinc complex,

2.3,7,8,12,13,17,18-octakis (2',4",5" -trimethyl-3’-thienyl)tetraazaporphyrizine zinc, was synthesized by “one-pot”

reaction, and was characterized by spectroscopic methods as well as the elemental analysis. The changes in the

electronic absorption spectrum and '"H NMR indicate that this BTE-TAP hybrid underwent reversible photocycliz-

ation and cycloreversion by irradiation with 365 and 730 nm light in CHCI; solution, respectively. Comparisons

between the experimental and computational IR spectra clarify the difference of the open- and closed-ring

isomers, which indicate that it is possible to identify the tautomeric form of this diarylethene derivative using a

highly selective infrared absorption band and the strong absorption at 1705 em™ of the ring-closed isomer can be

used in non-destructive readout by IR light.
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Fig.1 Schematic structure of the 1,2-bisthienylethenes

(BTESs) substituted tetraazaporphyrinato (TAP)

zince complex 1 before and after photocyclization

(open-form, 1a and closed-form, 1b)

1 SEW#ES

1.1 AR 5k

Hitachi U-4100 %Y % 4 ] UL 5% 3% 1 ; BIORAD
FTS-165 M £1 4h 3% 4L ; Bruker BIFLEX I %4 Jit 3%
% ; Bruker DPX 300 #% f 3 4% Y6 3% 12 ; Vario EL 11
TR PR

1,2- 20 HE-1,2- (2,47, 5/ - = B3 e W) £,

I8 F SCHR D7 k5
1.2 “EMZEENEEINRER SR E K
FER N AR 1,2- 8 3-1,2-— (2 ,4",5'-
= HEE3EMY) O 150 mg, K G EERFE 26 mg,
PLIE R BE #5778 DBU (1, 8-Diazabicyclo[5.4.0]
undec-7-ene) [HELL T 150 CIPTI 2 h, F& RS W
22 IR P TP e s e T A R A W, e R A
PEAT MO B, o L S e/ A T (VY =411)
2l — G e R B PR R BN N AR E
DL G W e/ H BE(V IV =97/3) ik A5 BDRL™ i
1E O o 5 45 dn A5 3 TR K OB AR [EAK 33 mg, 7™ %K
18.8% ., [t (MALDI-TOF-MS): # #l{H m/z=1371.3
[M*]; W {6 m/z=1371.7[M*], 'H NMR(300 MHz,
CDCly) 8.6 8T 2.27~2.61(m,72H); Jt: )5 2.35~
2.95(m,72H), JTCR 51T . #% C,H,NSeZn(+1.25CHCL)
M 54H (%) . C 57.86,H 4.86,N 7.37,S 16.87; I
{H(%).C 58.03,H 5.26,N 7.07,S 16.32,

2 HRSUE

21 BREWIHNABTERE

1 T4 A AR BRI E Y 3 S
1 £ — M AN CH,CL, .CHC1,,CCL, F1 THF 447
BT R R H B BRI B IR WOt R A X R
H AT TT A& w85 2805 1 6 BOE @k kLT I HL A5 1Y
M 2 BTN Sl E WY 06 B DU 24 IR TE
Yy 1 2205 T SR - mT WSO 3% KO AE 365 nm
ORI K A G B 8 N I H T O
RN, B 2 v UUE AW 1a0t 3 54
) TE 22 1T WL DX LA i (1 W i, s M R
b G DS WCREE | B(Soret) WIS FI Q A7 Y B
KGR A, 53 BT 364 F1 642 nm &b FHBE Q
Y e K AT — W I 55 1 JE A T 587 nm
Ab B S Q A Z A Bl — AN RS B e, — Il
T ZHEM O BUREE A Rl R AR S
e A% [E0] ) P A 7 B BRAE

F 365 nm 19 58 40 S REAb G W 08 S0 1
Jo VTR (0 % T el W A Ry gk L T IO
AR AR T i AR, Q WIS K AE 587 nm
Qb ) JE U ) W AL B R W 8 R ARG [T 7E 706 nm b
HVEE 1 AT G | S L I ' R ] ) B R
W5 B R T R B, HREF B T 2458 70 s B R Q
I SO S8 AV R T A S R WA 0 5 B A 3
9k, R NARDERR A, HIA] Soret WAL Y 5



1286 Jd Hl fk

24 %

Absorbance / A.U.

0.0 i : | : | =
300 400 500 600 700 800
Wavelength / nm

K2 BEaW 1T b S ATl IO s J H 7R
365 nm OGN T EL OIS BE I B9 Al

Fig.2  Electronic absorption spectrum of the complex 1 in

the CHCIl; and the changes in the absorption

spectra under the irradiation of the 365 nm light
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Fig.3 Calculated IR spectra by PM3 of the pen-ring
isomer 1a (solid line) and the closed-ring

isomer 1b (broken line)
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