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ABSTRACT: Photochromic 2-(1',2’-dimethyl-3'-indoly])-3-(2” -methyl-3"-benzo[ b]thiophenyl)
maleic anhydride (DIMBMA) was synthesized by electrocyclic reaction. The new synthetic
route gave a better yield than previously reported thio-Claisen rearrangement method. Partial-
ly aminomethylated polystyrene was used to label DIMBMA. DIMBMA in benzene solution or
polystyrene film turned into the cyclic form by 488 nm wavelength and using 632.8 nm or
ambient light it was easily reverted. The reverse reaction did not proceed in dark condition
and its life time seemed extremely long. The forced Rayleigh scattering was used to measure
the diffusion coefficient of DIMBMA and its holographic efficiency in benzene solution.
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Scheme 1

2-Methylbenzo[ b]thiophene (2) 2 &HAd. 500
mL Z8} A9 benzo[ dJthiophene 1 (20 g, 149.0
mmol) & Y3 AZFHE THF (100 mL) o = A
-78 CE A A1ZTH o7l x-Buli (63.9 mmol)

M3 718 & 2xg A7 &8iA 3087
vkA) Al Methyl lodide (12.1 mL, 193.7 mmol)

AR A Fol 3082 WA H BE Yol

FAA7Y. 222EEE P90l AHES &

L Zd) %9 3 FEEIEFES EFAM B

sdeirh. 2zzEesd del Ut

*“7%5} H st sl A gl E AR s &
£ 2(21.65g, 146.1 mmol) & 3t}

F5& 1 98%, mp: 135-138 C.

Rf : 0.57 (hexane only).

"H-NMR (CDCls, 60 MHz) : 8 (ppm) 2.5 (3H, s),

6.9 ('H, s), 7.1-7.3 (2H, m), 7.45-7.8 (2H, m)

3-Cyanomethyl-2-methylbenzo[ 5] thiophene
(4) 2| BtAM. 2-Methylbenzo[ p]thiophene 2 (200
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mg, 1.35mmol)& 1,2-dichloroethane (15 mL)9]
=09l 5 chloromethyl methyl ether (1.08 g, 13.49
mmol) & ¥t} o] &% ZnCl, (30mg, 0.22
mmol)& ¥& Fol ALdA 1A 7t AU

Bg o] vhe-g 237 ¥ FRRIES Yo A
HEE & ?‘s}@'q Z222¥ERS Hed F
MgSO,2 &4 AAsn TgsiillA &g Al
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Atk oA o o) FAFA ¥ ohE S
7171 18 WA (10mL) ol thA] 5. ¢-Butyl-
ammonium bromide (10 mg, 0.14 mmol)3} sodi-
um cyanide (436 mg, 8.9 mmol)7} o} s F&
H-& 99] benzene &Nl 7} H 42 FRHT70C
A4 Ztgsidth WASE FEYoeRE R
5 MgS0,2 2& A7tk $o18 72} SelA A
Asla @t} o dotMlelo] EE AR8-8te flash col-
umn chromatographyE %38 AHAE 4 (143mg,
0.76 mmol) & <}

58 156%, mp: 76-79 C

Rf : 0.15 (hexane.ethylacetate=9:1)

'"H-NMR (CDCly, 60MHz) : § (ppm) 2.5 (3H,

s), 3.7 (2H, s), 7.1-7.8 (4H, m)

IR : 2246 cm™ (CN)

2-Methylbenzo[ b]thiophene-3-acetic acid (5)
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Rf : 0.32 (hexane:ethylacetate=1:1)

'"H-NMR (CDCl;, 60MHz) : 8 (ppm) 2.5 (3H,

s), 3.75 (2H, s), 7.1-7.8 (4H, m), 10.4 (1H, s)

IR : 1708 cm™ (C=0)

N-Methylindole (7)2] &M, 250 mL, Z&tx=9
KH (5.14g, 128 mmol)& ¥3 Az o g 3
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o 222X EFA get de 85 MgSO,E AA
g 5 7t 3ol el & AAHSE e AEET
(10.97 g, 146.1 mmol)& 4Kt}

FEE 198%

Rf : 0.65 (hexane.ethylacetate=9:1)

'H-NMR (CDCl,, 60 MHz) : & (ppm) 3.55 (3H,

s), 6.4 (‘H, d), 6.8 ('H, d), 6.75-7.2 (3H, m),

7.4-7.7 (1H, m)

1,2-Dimethylindole (8)2} #td. 250 mL &&=~
A9 N-methyl indole (13 g, 99.1 mmol) & ¥
Az¥" THF (50mL)2 531 Hol -78 TE ¥ 74
Zth. #-Buli (68.2 mL, 109 mmol)& HH3) 71§
H Aoz &8 FAct. Methyl iodide (9.3 mL,
149 mmol)& dropping funnel& o]&3fd N-
methyl indole &4 HH3] 713} 3087 %QH
S o @3 Foll B8 o] ¥hEg FEA7IR
ZREEES ol AAES A7l 03 l—?"d
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gS0,

¥ Z223EFS 239

2 ol = EE M 2 AAS & 2 stell
A £ & A A %# AAZ 8(12.95¢g, 89.2
mmol)& Atk o) RAL HAFy] A& HBLEl
Al AZAGct

+5& 1 90%, mp : 55-58 C

Rf : 0.65 (hexane : ethylacetate=9:1)

'"H-NMR (CDCl;, 60 MHz) : 8 (ppm) 2.45 (3H,

s), 3.55 (3H, s), 6.2 (1H, s), 6.75-7.2 (3H, m),

7.4-7.7 (1H, m)

2-( 71,2 -Dimethyl-3-indolyl }-3-(2"-methyl-3"-
benzo[ b]thiophenyl) maleic anhydride (10)<] %t
M. 100mL 27 Z A=A oxalyl chloride
(1.94¢g, 15.3mmol)& 7#z¥E CH,Cl, (25 mL)d
=9 & 0 CE SAAFH 1,2-Dimethylindole 8
(1.9g, 13.1mmol)S CH,Cl, (10 mL)dl =< H
dropping funnel& o] &3} 1A 7kl ZAA 7}3lY
th 0 CollA 1587 £94& of avke & Hdl B¢
sl S0 & 2Elxn 2 I EE oA CH,Cl,
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Figure 1. 300 MHz '"H NMR spectrum of DIMBMA in CDCl;.

(15mL)e =%th 100mL Egtxzd] F#HE 5
(2.25g, 10.9 mmol) ¢} triethylamine (3.1 g, 30.5
mmol) & AZ" CH,ClL, (15mL)e =9 H 3JF¢E
9 ge HH3) 7l FAA S AFHch 443
Bk A4ed A ke & 2 slellA S E A
Asta Faa odolAHolE, ER2XE [ dEY
2 (98 : 2) 2 flash column chromatography& &}
oJx MAE 10(1.4lg 3.7mmoD)E & F UA
th oAe ¥y Atow AAAsY FA
314t} Fig. 1& §4¥ DIMBMA<®] 300 MHz 'H
NMR 2#9E#E ¥ F1 gloh

FEE 1 24%, mp: 259-261 C

Rf : 0.28 (hexane : ethylacetate=3 : 1)

'H-NMR (CDCl;, 300MHz) : § (ppm) 2.10

(3H, s), 2.21 (3H, s), 3.64 (3H, s), 6.99-7.74

(8H, m)

IR ; 1758 cm™ (C=0), 1827 e (C=0)

C,3H ;NSO; : Caled. C © 71.30%, H © 4.42%, N :

3.62%, Found C : 69.25%, H : 4.22%, N : 3.45%
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Fo A2178 A3z 19973 5¢
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Fig. = DIMBMAeo] il Ze|xEde
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Figure 2. 300 MHz '"H NMR spectrum of DIMBMA labeled polystyrene in CDCl;.
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benzo[ ]thiophenyl)maleic anhydride (DIMBMA)
o] FAL Iriee] 4 WHE w24 Fu HolA
3438t 1,2-dimethylindole® 2-methylbenzo[ 5]thi-
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acidg ¥eAl#H DIMBMAS A& A=3td+H
24%9) FEEZ ANES 4E F Ut Ires
W33} dinitrile ethene &% 2%E] anhydride&
wte = HHe A}%E}%{ 4 dinitrile ethene #-=3)
FEEE 19%=2 HWEHIoHW HF EFQ
DIMBMAS®| 588 RS % HozZ vFo
53] VR Aoz A4Hc) 1 olf=E
= DIMBMAE uts7] 98 dinitrile ethene §%
A % cis-isomerq} anhydride 72! DIMBMA 7}
" £ 7] gio|d, 50 wxd Irie7} F4¢
FARS 2o O g AS 1 F582 B9
1.6%9 E3st7] o Eelrt
343 A% AAHEQ DIMBMAS} ojn| x| €3}
H Zg|Agdd £as DIMBMAS] UV-VIS A9
EZL Fig. 39 Mol F3 gtk o] AHEHE Wl
e Lul2 AMESle d-& A EReH o] gl
488 nm Ar ion #Ho]A 100 mW JFU& =ABHA
460 nm 29| peaks FAIHA 600 nm Z3 <
A =8 peakr} AetdE B F Aed o|HE 488
nme| Yol 2J3] ring closure ¥Hg-o] doiv}y] WE
ojt}. ol Fwhg& Tt Zo] EAFY F U
DIMBMAE EZg|2gld 4jo] e FFo UV-
VIS 28 EdE Ao & 3FE By FULL &
g 2gldlo] 2aw DIMBMAS] UV-VIS AslEy
3]

(N
.{
|
f“i
o

DIMBMAS®] &} <7t @apzZoz o] BH =

L AAA A

'C
= 2
AN Bel F3 928 T 4 UL 2

Amax =600 nm

Amax =462 nm

Fol Al2lY A3z 1997d 549

1.0
A
@
S
c
2
(=}
2
<
300 400 500 600 700 800
A/nm
B
1.5
g
1.0
£
2
< \
0.5
0 ] ! I
300 400 500 600 700 800
A/nm

Figure 3. (A) UV-VIS spectra of 1x10*M DIMBMA
in benzene. Arrows indicate the absorbance changes of
DIMBMA after 0, 60, 100 sec exposures of 100 mW
488 nm. (B) UV-VIS spectra of 0.6 mg/ml DIMBMA
labeled polystyrene in benzene. Arrows indicate the
absorbance changes of DIMBMA labeled polystyrene
after 0, 20, 60 sec exposures of 100 mW 488 nm.
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Figure 4. (A) The forced Rayleigh scattering signal

behavior of DIMBMA in benzene. The initial part of
the signal shows the multiple peaks due to the reverse
photo-reaction. (B) The scattering vector (¢} depen-
dence of decay time () in forced Rayleigh scattering
signal. The slope gives the diffusion coefficient of
DIMBMA in benzene.
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