Jowrnal of the Korean Chenucal Socrety
2009, 10l 533, No. 2

Printed in the Republic of Korea I:‘I‘

[

Al

—

3-(1,2-diethyl-3-indolyl)-3-[4-(diethylamino)-2-methyl phenyl| phthalide 2|
FetAl B0l 25t Foista o

AThS - XYD - AS7
R AL e

(2009.2. 5

i

A Thermodynamic Study on Thermochromism of 3-(1,2-diethyl-3-indolyl)-
3-[4-(diethylamino)-2-methylphenyl]|phthalide
Jae-Uk Kim, Myoung-Jin Ji, and Jong-Gyu Kim*

Department of Chemistrv, Dankook University San 29. Anseo-Dong, Cheonan 330-714. Korea
(Received February 3, 2009)

FRIO: DEARY, 715G, B IS, AL

Keywonls: Thermochromism, Functional Dve, Equilibrium Constant, Enthalpy

S I —

od WA 3L o F3 5o 32 Fs)A
cl 2 T2 2 wilg] slgdd e g v de) e
v gatolrl! o2 WA Hale Jehls 513}
B2 b = YA A AE dehy e
o1& 2748 71 F Aleld] HHo) A% A2
o1& Aedel &jated H¥Y

Ir

2 spiropyvran®] -

£ o) &}t x¥ olF Wl Ale] F5e 7|5 o)A
A A Alole] HH S o) 1.2 o] bianthrone-2

=
aud
3

Hm&

Fa9
RPEERSEE EESSES PR
TX].LH 3} ] ] '].o:] o a:}&l] a‘:]/]—o
dee $2EE At 2 875 e A
7L Fod Aot Az LA el o3t AR E £
A 28} ol B A Aol A A HE W2
7|5 o] g} Fulrhop 2 -84 4.4 -bipvri-
dinium =42} benidine2] 1:2 &332 wlA
Lo Ao A Mo)R| 5} [5°CAl = A A,
5°Coll 4 9F4 4] Brhs 7;&% kel eh

£ Wshe) whep rhd b o2 B shap 7
27} gebw o] 2 Hape] WatelE o W
A} velle 98E 72 4 Z(thermo-
chromic dye)2} &he}, 7rdd g.2) ghAdof o) z) A

1

= 4-77F ol A=)kl 3-(1.2-diethyl-3-
indoly1)-3-[4-(diethylamino)-2-methylpheny1]phtha
lide®] 4 ¥4 #4}+L ring-opening/ring-closing ¥
el SajA deidt. & 749 {E FEE
G e bl ol el M 2E vk Al 44
& e} Ele) o) 2l zko) B E qa]e) odwld
23t A+ rhodamine ™| 3Bl Waf = B
< A7k AldgEe] gtent, A 7124
g7t #l e o3t S3peel W Me A7 A
o AdnT glA e abeolet

malachite green™} crvstal violet2] leucocyanide s}

Holes+=

leucocarbinel?] photoionizationdll A T2} F-7
Ab2]l o F7E o 51¢d =t 1 2} malachite
green® crystal violet®] F-u = 78] v] =310,
GEF Sl A= A4 100% Fo]23k7F Lo
@2 #<l $lc} ° Nakadas -2 triphenylmethane 4
3‘9} Caog I\/I0°§ °ﬂ q.ls]. o3 uif ;.n 3&}_/\1,.& jLo] 3}.
i 2m, Macnairs triphenylmethane %389
leucosulfatesl] 4] <3 w14 &Hake]] i3 & A of 7}

V2e A sadch P ek Yu 5 Zeu)oh4)
dalg e o2l A4 443 71 o WAy
abol| o) 3lo] AF-819] 2], Fukawa 52 &2
2o dole < E3E 2 AP AT oy

L

.

—202-



2-(1.2-diethyl-3-indolyl)-3-[4-(dicthylamino)-2-methylphenyl])phthalide2] Gw Y bl gk Godatd A2 203

>,

Ay abel FaleI M E AFaide} M 2y gt
%_1 1’ Oﬂ 7]'3]' 7]i% i“ )‘]"S'EII—L- /u\_
3-(1.2-diethyl-3-mdolyD-3-[4-(diethylamino-2-met
hylphenyl]phthalide®] 338l 3o g
AT 719 AYEA ke n 2 olof g A
T7F Al = o o Rk Zrl

bl

Al
=

it

£ Adye AE®™ Al 3-(1,2-diethyl-3-
indolv1)-3-[4-(diethvlamino}-2-methyvlphenyl]phtha
11de(DIDMP)1Lf FA A3 3 FA B AHTCHE R

T3k AZEA glo) AH8-3heich Agdl Al
%—Ed &= 2F Merck#t HPLC$ 2.2 AF4-3)
93} 42 MerckAF IN-HCI (volumetric solution)
& abgtedch A1 88 AEE 107~ 10°M &
=2 0447 AREAe VI Yoke FE
o 23of AgElich BN NS
ZA3}7) flsked Aokel FEE 107 Moz, o
'oﬂ 2] 7:1_?. AFS- 24'7]_3].0:? A]E_O] =52 10‘
2 g5 £33t 100 mL&9 <] IN-HCI
S mLA7IA A 4 LS RrEY ) o B
4 B4E 0148 hnBHol AH2E 7)7)E
Shimadzu UV-Vis. 1601peE AFE3l or], &5
24 A= Shomadzu CPS 240A cell umt2} CPS
umt controller( =24 3t + 0.1°C)& o] &3}
A} 2= =2H e wllLH 2] A}E?} 34246] 2

e Z R r.*:i

R

3-(1.2-diethyl-3-indoly)-3-[4-(diethy lanmno)-2-
methylphenyl]phthalides= &0 3}l A A& =
Z3 e 2] 2% 3 (colorless) 2 Z =) 5} fluoran
’4]"5.94 St o] H T A Fel 4HE B 73
= 727}k X A 22 (color, protonated form)

| @A) P2 /A1 HE 712
1222 400~600nme! 7HAl A4S F5dtch
Scheme 19l 41+= DIDMP2] F 4 2] g1z -
WS v dedF e F2F veh 3 vk Fig
52 & &fellA DIDMP 23133 4F

o]

2009, ol 33, No. 2

Scheme 1
25

A - Close form

B - Open form
@
(&}
=
o
2
(=}
[0}
Q
<

B
1 1 1 1 1 1
200 300 400 500 600 700 800

Wavelength (nm)

Fig. 1. Absorption spectrums of the open and closed
forms of 3-(1.2-diethyl-3indoly])-3-[4-(diethylamino)-
2-methylpheny]]phthalide in methanol solution at 20°C.
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F:g 2. The UV-Vis. spectra of 3-( 1 ,2-diethv]-3indolvl)-
3-[4~(diethylamine )-2-methy Iphenyl]phthalide with
'1c1d in methanol(5.0 x 107 M).
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Fig. 3. The UV-Vis. spectra of closed form of 3-
( 1,2-diethvl-3indolyl)-3-[4-(diethvlamino)-2-methylph
enyl]phthalide in various concentration.
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Fig. 4. Plots of In A vs. /T for open form of 3-
(1.2-diethyl-3indoly1)-3-[4-{ diethylamine )-2-methy Iph
enyl]phthalide in propanol.
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fable 1. Thermodynamic parameters of 3-(1.2-diethyl-3-indoly1}3-[4- (diethylamino)-2-methy phenyl]phthalide

K & H°(kJ/mol) G (kJ/mol) £ 8% Jmol K)
MeOH 14.7 -10.9 -6.66 224
EtOH 187 -152 7.26 -24.4
PrOH 19.0 -8.04 =729 245
BuOH 3.30 128 301 -10.1
CH:CN 106 -17.3 585 -19.7
DMF 7.08 -18.8 483 -16.3
THF 36.7 122 -10.0 -336
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