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HELIOCHROMIC FULGIDES OF IRDOLE SPECIES

D1EG Y.PEDOROVSKIY,YRIY M.CHUNAEV,LIDIYA N.KURKOVSKAYA
NINA M.PRGHIYALGOVSKAYA,NIKOLAY O.PIROGOV

Russian Chemical Technological University by
D.I.Mendeleev, 1251930 Moscow, Russia.

ABSTRACT Por three fulgides photoochromic behaviour was
desoribed.Also synthesis of this fulgides was described.

INTRODUCTION

Well-known helioohromio fulgides of furan, thiofen , pyrrcl
species present interest for utilization as photo-reactiv
1'4. In ocomnection with it we decided to synthesize

gimilar fulgides of indole species.

lenses

EXPERIMENTAL
1H—NMR experiments (Bruker-200-8Y) were carried out in
deuterated chlorcform and benzene with fetramethylsilan
{ TMS ) as internal standard. We used EPS~3T “HITACHI®
spectrophotometer to measurs the absorpiion spectra.

RESULTS

From 1-methyl-2-formylindole and adamantylidensuccinate in
tolusne using sodium hydride by the Stobbe reaction fulgide 1
{A=415nm) was synthesized which had E-ccnfiguration (fig.t)

because the signal of vinyl®'s proton (7.60ppm) in H-specirum
appeared@ Short-time irradiation {A=415nm) of the E-isomer 1

in toluene leads to Z-isomer 1{A=420nm).When we irradiate Z-
isomer sunglight it reverses to the original form. Long-time
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irradiation (A=415nm} towards the ring closure reacticn to
form cycle product 2 { A=534nm)}. Cyole product 2 of indolic
fulgide undergoes a termal 1,5-H shift fo form 3 which under
nponditions of axperiment ( irradiation A=415-420nm.,toclusne,
t=bo°“) produced ooloured form 4 (A=552nm; reversibly.If we
break irradiation and keesp the solution in the dark during
3-4 hours, coloured product 4 ftransforms into cyele form 3.
Helioohromic properties of ocompound 3 displays on sunglight
irradiation during 0.5-1.5 sec., which produced reversibly
red-cherry coloured form 4.The reverse reaction occurred in
the dark.In 1H—NMR—speotrum of coloured seolution signals are
observed from form 4,which can underge E,Z-isomerisation on
sunglight.By means of flash-photolysis thers was desfermined
the time of semifransformation for coloured form 2 T=200sec.
and for coloured form 4 T>TD4seo,(toluene,t= 20”3). In this
case role of E,Z-isomerisation of form 4 may bs considerable.
Other indolic fulgide synthesissd from 1-ethyl-3-formyl
indole did not possess heliochromic properties.On irradiation
(A=403nm. )leads to E-isomer.Revers reaction ouccured on sun-
light.0n boiling of the fulgide in o-dichlorbenzens using
ALLL ,unbL {(0.001mol.) ooloured oyelin product does not form.
It is observed that the isopropylidens derivative of 15
was colouring on sunglight{aA=95nm) during 0.2-1 min.Reverss
reastion occourred in the dark during 1.5-3.0 min.These
properties allow to use it as heliochromic material.

APPENDIX
2-Adamantyliden-E(1methyl-2indolylmethylen)succinic anhydride

1.6g.{0.01mol.) T-methyl- 2-formylindole was condensed with
diethyl adamantylidensuccinate 3.1g. {(0.011mol.)in toluene

(100cm. } using sodium hydride C.8g.(0.03m0l) as oondensing
agent. After saponification by the 10% esthanclic potassium
hydroxide and oyclisation by the 10% ethereal acetio
anhydride gave E-fulgide 1 to yield 35%,affer reorysitalisation
from 0014 sM.De 215~216°C.
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irradiation {(A=415nm) towards the ring closure reaction to
form cycle product 2 { A=534nm). Oycle product 2 of indolic
fulgide undergoes a termal 1,5-H shift to form 3 which under
conditions of experiment ( irradiation A=415-420nm.,toluene,
t=6000) produced ooloured form 4 (A=552nm) reversibly.If we
break irradiation and keep the solution in the dark during
3-4 hours, coloured product 4 transforms intc cycle form 3.
Heliochromic properties of compound 3 displays on sunglight
irradiation during 0.5-1.5 sec., which produced reversibly
red-cherry coloured form 4.Ths reverss rsaction occurred in
the dark.In 1H—NMR—spectrum of coloured solution signals are
observed from form 4,which can undergo E,Z-isomerisation on
sunglight.By means of flash-photclysis there was determined
the time of semitransformation for coloured form 2 1=200sec.
and for ooloured form 4 T>104580,(toluene,t= 2000). In this
pase role of E,Z-isomerisation of form 4 may be considerable.
Other indolic fulgide synthesised from 1-ethyl-3-formyl
indole did not possess helioohromic properties.On irradiation
{A=403nm. )leads to E-isomer.Revers reaction ouccured on sun—
light.On boiling of the fulgide in o-dichlorbenzene using
ALCL ,SnbL {0.001mol.) coloured oyoclio product does not form.
It is observed that the isopropylidene derivative of 15
was colouring on sunglight{AA=95nm)} during 0.2-1 min.Reverse
reaction occurred in the dark during 1.5-3.0 min.These
properties allow %o use it as helioohromioc material.

APPENDIX

2-Adamantyliden-E{(1methyl-2indolylmethylen)succinic anhydride
1.6g.{(0.01mol.) 1-methyl- 2-formylindole was condensed with
diethyl adamantylidensuccinate 3.1g. (0.011mol.)in toluene
(1DOcm.3) using sodium hydride 0.8g.{0.03mol) as condensing
agent. After saponification by the 10% ethanclic potassium
hydroxide and oyclisation by the 10% ethereal acetic
anhydride gave E-fulgide 1 to yield 95%,after recrystalisation
from 01, ,m.p. 215-216°¢.
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2-Adamantyliden-E{1ethyl-3indolylmethylen)succinic anhydride
1.72g. (0.01mol.) 1-ethyl-3-formylindole was condensed with
diethyl adamantylidensuocinate 3.1g. (0.011mol.) in toluene
{(100em.) wusing sodium hydrid 0.8g (0.02mol.} as condensing
agent.After saponifisation by the 10% ethanclio potassium

hydroxide and oyolisation by the 10% ethereal acstic
anhydride gave E-fulgide 5 ( A=403nm. ,Z-isomer A=415nm.)
to yield 96% after recorystalisation from 0014,m.p.165—166oc.
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