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TEAE olp ¢ A LA TEHA AHRHI Ae ABEEHN AR FHo
2 93l 21 F£87)F FEI F7MED doH, HT Aol wEdl o) wel ¥EnEA
e E53% 715E M4 7154 ZEAC g A7 oS 8ds] s ok
oA7tA 715 IEA Fo FOOATA EHIE FHY 1EAE FHFEAE LEAE
. B EAE AFde WH-Le FAM A (photochromism)E UYElle E4& 11
Bapo] BAAZIAY FFFAIIE Aotk FHMAR Mie 18R HEe] At Fot
Al S8l NEHAT BHE &I (photomechanical effect)E o] 83 Folluix]e] G55
AUz AP FxAle WE wHe 4 Wl 7Y% AenEaHY Y, EAL
2?0 BzAbe] e 79 vl 2o BE WEHAY 2 280 Al g2 A
Astel 7 Hg f8E 2 P8 FE Ax@HRHL A4, ;S!E’_ A7 dggh
s 2.2) wf A (photooptical memory media)2M e} &4 1 So)r}.

olg}zto] FHMAG MAE ALY AMFL FEF V5SS nEAN =HAE F UAA
o AS7hA S A A FHEAAE MAs BT dHR Aol BEdle] &35l B
FAHL X1 AP, EgAge] $43 oty g8 A furyl fulgide® T4 I A
(thermochromicity)el ol 120CeldellM = Ao g Wae TS 7HAR A HZd
Irie [8~9]2 diaryletheneA]l FHMA MAE FRIFASH, Mo Aol 5384
olFolle 300CAHME EHAAGS YEIHA a1, FAL] o3 ‘3“5]“ AZ-E = 3
B3zo o]FAET 80T 37/4Yo)d <ttt Pk I & F=E 10'8 o4 AY
AAT HAEGE Fadgo] fA2B AT E W24 53 A %l‘:}" gitot olE9 ¢
AL S o] PR oEIH, YIHZAHL UIFE B Y E FEUe FTH
o &ty ok EF ALY A FAL E HA FAAE whEh M) Aol W

gtk ghoh Ie 2 diaryletheneAl &S] FHAAL g IHAG Fol st floA
AT viepo] WIHE o] T AEr|e FF| thate AFIPAN, o]F HAL
WEE L JdBAANATE 9@V FRAE EY HoF HAG

Scheme 12 diaryletheneZl Z¥AAd MAo] 7[EFx9 o|Flo] FxALA os) Fx7}
HPY S wo oA FERE JEATY 9 FERAA Ri~Rell UE L7y F
2 XY ¥ FAdo] vyl e wel A HFol gEA i 43 g B A
FAME Rel L7 CHy7IZ2 X, YA S7I1§ T3 thiophene#g AH&-3H ot
Scheme 18] 4 HEo =z dAzAdd" A747|7l CN7] 2 anhydride %< %3 diarylethene
MBS A, oY FRA o3 FeAHEG] Al WEAHTS SH3E
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Scheme 1. A basic structure of diarylethene type with photochromism.

2.4 4
2.1. 2,3,5-trimethyl-4—(chloromethyl)thiophene &}

0T HrgxZ3telA 23 5-trimethylthiophene& 4ol CSy& 33 F chloromethyl
etherg 7}ttt o|gh2 &A9 SnCLE H7IStH oF 1A1EQ wukgi, w8 &
FES 4SS o83l ¥ £ {71F5 8 £33, 97|90 calcium chlorideE 37}ty
AzANG. &ulE AAST T AFZ3NA FHF3A =W 2,35-trimethyl-4-(chloro-
methyDthiophene 3}§E°] o2 A F}.(Scheme 2)

2.2. 2,3,5-trimethyl-4-(cyanomethyl)thiophene &4

NaCN#} triethylbenzylammonium chloride& ¢F 30C¢] Eo &3]3 % 235-trimethyl-
4-{chloromethyl)thiophenedll 718} < 1A17HESH /AT ¥lgE8F Aoz Y
74§ o2, s EFEC ES H7IF & etherZ HAAHES F299Y. YAAE AE3=
ether& A AT & ZAF3or WP ES F7F3A HH 2,3 5-trimethyl-4-(cyanomethyl)
thiophene3} @& o] @0t} (Scheme 2)

2.3. 1,2-dicyano-1,2-bis(2,3,5-trimethyl-3-thiophenyl)ethene &4

oF 40CHENA 2,3 5-trimethyl-4-(cyanomethyDthiophene® CCLEZE o) triethyl-
benzylammonium chloride® &3t 50% NaOH5 &9 H7}slch o] £948 45CAHE)
Al SF 15A12HE e mRkstth. 8BS EFE ES U713 F ether®t chloroformo.2 A
ES FEd d oS, AHEA BRI &9lE A A} (Scheme 3)

2.4. 2,3-bis(2,3,5-trimethyl-3-thiopheny!)maleic anhydride &

1,2-dicyano-1,2-bis(2,3,5-trimethyl-3-thiophenyl)ethene®l ethylene glycol monoethyl
ether$} potassium hydroxideE 713t & 242159 BRFA|7Ith o] WS Ed E& %F
7}8k & 20% hydrochloric acid® &8¢ pH7F AH4 ol Buj7tA H718tA =W, etherst &
A =dde JAHEo] YA HHAESL Folsle etherE MAFT F AdsAz 2
H column chlomatography 2 2,3-bis(2,3,5-trimethyl-3-thiophenyl)maleic anhydride® ¥ %)
3 Atk w3t HIF}ES ether-hexaneZTFE S AHE3to AAAFEZRE HA 3
(Scheme 3)
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CH, CIH, CH,
CICH,0CH, , CS,, 0°C, thr \
snCl, , 1hr -
s” “CH, §7 CH,

H,C H,C

NCH, CH,
NaCN , [CgHsCH4N(C,Hg)5ICH, H,0
CH, h Reflux, 1hr

HC s

Scheme 2. Synthetic routes of 2,3,5-trimethyl-4{(chloromethyl)thiophene
and 2,3,5-trimethyl-4-(cyanomethyl)thiophene.

N
NCH, CH, Hy CH,
NaOH + [CHCHN(C,HS),IC! | CCly Hy
e’ N s Ve, 1.5nr , 48°C e N 67 o, N 57 Nen,

C,HsOCH,CH,OH , KOH
24hr , 120°C

Scheme 3. Synthetic routes of 1,2-dicyano-1,2-bis(2,3,5-trimethyl-3-thienyl)ethene
and 2,3-bis(2,3,5-trimethyl-3-thienyl) maleic anhydride.

3. 29 & nH

3.1, HHAMM M4 BHY stol
Fig. 12 FT-IRE ©] &34 (a) 2,35-trimethyl-4-(cyanomethyDthiophene, (b) 1,2~

dicyano-1,2-bis(2,3,5-trimethyl-3-thiophenyl)ethene$} (¢) 2,3-bis(2,3,5-trimethyl-3-
thiophenyl)maleic anhydride® Z33% ZAo|th  (a)9 Z-$, 2919 cm '9F 2863 cm "ol A
thiophene® ol A& CH;719] vt 2 i HQ AENFeg Hole 547t 24z v
Ebton, 2245 cn 'BIolME CN7le] AFAFoz Hole FHuyt oAy Aow
2,3,5-trimethyl-4~(cyanomethylDthiopheneo] ¥4 8 AL AT £ 9o, (bh)e ALdE=
2923 cm '9} 2863 om ‘oA CHs719] WIthy 2 thAFA A=2Fe) ARz Hol: F4u)
7b Z47h el on], 2220 en 'R 2oM CN7IY AEAF 02 Hol: F4uyt BEd Ao
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2 12-dicyano-1,2-bis(2,3,5-trimethyl-3-thiophenylethene?] 48 R-& I + AN
ot ()9 ASelE 2924 cm 9} 2863 cn 'l 247 CHz71S) tlF F BldiY AFAFoR
Holx F4dirt A4 #FEUeH, CN7Ig AE2F F4d7F AHgAa, 24l 1848 cm
‘ol 1763 cm 'Ol A} anhydride®] W d 2 dWAXHA AFWFoZ Hole FFdvt vEsH
= Ao ZHE  23-bis(2,3,5-trimethyl-3-thiophenyl)maleic anhydride’} A48 A& &<
& 4 AAd.

Transmittance(%)

1 | | I | | |
4000 3500 3000 2500 2000 1500 1000 500

Wavenumbers(cm'1)

Fig. 1. FT-IR spectra of (a) 2,3,5-trimethyl-4-(cyanomethyl)thiophene
{b) 1,2-dicyano-1,2-bis(2,3,5-trimethyl-3-thienyl)ethene (c) 2,3-
bis(2,3,-trimethyl-3-thienyl)maleic anhydride.

32 AWM X U B
FAT BAAY A2E BRAA ST F §A) FRAGM BEE Frde

W3l E UV-Vis Spectrophotometer® AF&3F4] 1,2-dicyano-1,2-bis(2,3,5-trimethyl-3-
thiophenylethenedt &< 243 AH#E Fig. 2o Jehddd.  FEA dole= 3275m<}
371 5mol gt FFthrr deEld oy BERANEE 371.5me FFHrE S 512mel
Nz2& F54U7F Vel HAS g, ole ABA FFRAAM HEA FERE ubgd uet
FA(conjugation)®] Zol7} ZojA AMFZ M2 W2L FFUrt vdeEd A2 B
o HEBA AR AE 2AEE fAle FEE HEokY. 23-bis(2,35-trimethyl-3-
thiophenyl)maleic anhydride8&&S =43 Z#E Fig. 3¢ Yelldot. FERAAAE
339 & 399.5mol  F4ul 7t el oy B ARF = 3825met 560.5me AERE Fd
7} vdebd o 5605mel F5the A& vl #HEA pxo FAFA 7idste A=
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A=Y, 1,.2-dicyano-1,2-bis(2,3,5-trimethyl-3-thiophenyl)ethene® Bl w3l FZ=l7} 2}

FYEoz ol Fstgch

ANBAE zABE Ao} ABA FR2 HSobz

o] ﬂ\‘\' X
-50 RS

-100 |
-150

\ )
N

-350 | | I I f |
300 400 500 600 700 300 400 500 600 700

Wavelength(nm) Wavelength(nm)

-200 —
-250 —

Absorbance(arbitrary)

Absorbance{arbitrary)

-300

Fig. 2 Absorption spectral changes of 1,2-dlcyano-1,2
-bis(2,3,5-trimethyl-3-thienyl)ethene In toluene by
photoirradiation. (----): before Irradiation, (- - - ):
after irradiation.

Fig. 3. Absorption spectral changes of 2,3-bis
(2,3,5-trimethyl-3-thienyl)maleic anhydride
in toluene by photoirradiation. {----): before
irradiation, (- - - ): after Irradiation.

32. ydd &¥

o]’} Zol A 1,2-dicyano-1,2-bis(2,3,5-trimethyl-3-thiophenyl)ethene 2}2,3-bis

(2,3 5-trimethy i-3-thiophenylmaleic anhydride ¥4 A4 Ao d3 gL =319}
M9 toluene &Moll F(350mm)E 5EF RAIAIZ] B kAo A 80CZ 3048, 1213, 2A1%L,
3AZE 4AE YRS W HAEFHFF(Ama)ol X FFE30) WIS Fig. 49 Fig. 59 2
b Bt SIS Fig. 49k 594 & & Qi%ol HelAlzte] dis) CN7] dele dA”d7|7)
anhydrideElQ] 3¢ Hok FF=ge) ¥grt & Rez ¥Hol dxoz By ulgo)
AA717t anhydride?] B F35gke Wyl A9 B2 g How oz o

Shohe e ¢ %
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Fig. 3. The absorption spectrum of CN
type on heating treatment time.

(at 80°C)
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