
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 29 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Phosphorus, Sulfur, and Silicon and the Related Elements
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713618290

Fluorene Compounds with Intramolecular Charge Transfer Containing
Dithiolylidene and Selenathiolylidene Substituents
Dmitrii D. Mysyka; Igor F. Perepichkab

a Department of Chemistry, Donetsk Technical University, Donetsk, Ukraine b Institute of Physical
Organic & Coal Chemistry, Ukrainian Academy of Sciences, Donetsk, Ukraine

To cite this Article Mysyk, Dmitrii D. and Perepichka, Igor F.(1994) 'Fluorene Compounds with Intramolecular Charge
Transfer Containing Dithiolylidene and Selenathiolylidene Substituents', Phosphorus, Sulfur, and Silicon and the Related
Elements, 95: 1, 527 — 529
To link to this Article: DOI: 10.1080/10426509408034304
URL: http://dx.doi.org/10.1080/10426509408034304

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/10426509408034304
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phmphonrr: SiiiJirr, ~ii idSi/ ici~% 1994, Vol. 95-96, pp. 527-529 
Reprints available directly from the publisher 
Photocopying permitted by license only 

Q 1994 OPA (Overseas Publishers Association) Amsterdam B. V. 
Published under license by Gordon and Breach Science Publishers SA 

Printed in the United States of Americn 

FLUORENE COMPOUNDS WITH INTRAMOLECULAR 
CHARGE TRANSFER CONTAINING DITHIOLYLIDENE 
AND SELENATHIOLYLIDENE SUBSTITUENTS 

DMITRII D. MYSYK" and IGOR F. PEREPICHKA* 

a Depar tment  of chemis t ry ,  Donetsk  Technical Universi ty ,  Donetsk  340066, 
Ukra in e 
Ins t i tu te  of Physical Organic & Coal Chemistry ,  Ukrainian A c a d e m y  of 
Sciences, Donetsk  9401 14, Ukraine 

Abstract Condensation of polynitrofluorenes with dithiolium and selenathiolium 
salts in DMF leads to 9-substituted fluorenes with intramolecular charge transfer 
(ICT); spectral investigations show that ICT energies and intensities of ICT 
bands in electron absorption spectra depend substantially on heteroatomlocation 
but display very few dependence on the heteroatom nature (S or Se) 

Recently it has been shown that fluorene acceptors with intramolecular charge 
transfer (ICT) can efficiently sensitize the photoconductivity in their ICT spectral 
region' that can be used for elaboration of photoconductive materials with selective 
spectral zones of sensitivity. 

Herein we report the synthesis of new electron acceptors of a fluorene series 
2-4 containing 1,2-dithiol-3-ylidene, 1,3-dithiol-2-ylidene, and 1,3-selenathiol- 
2-ylidene fragments by condensation of polynitrofluorenes l2 with dithiolium or 
selenathiolium salts3 (Scheme 1) and on spectral studies of ICT in the compounds 
under investigation. 

Synthesized 9-substituted polynitrofluorenes 2-4 are stable deeply-coloured 
(from dark-violet to black), high-melting, scarcely soluble in most organic sol- 
vents compounds.+ The presence of both acceptor fluorene and donor heterocycle 
moieties in the molecules of compounds 2-4 results in intramolecular charge trans- 
fer (which can be presented as a contribute of dipolar structures, see Scheme 1) 
which causes intensive light absorption in the visible spectrum region. 

Two ICT bands (i.e. AicT and A:,,) are observed for all the compounds(Tab1e 
1). Heteroatom nature (S or Se) has no apparent influence on the location of ICT 
bands and the ratio of their intensities (compounds 3d, 4d). At the same time, a 
change in the position of sulfur atoms from 1,3- to 1,2- (from 3d to 2d) causes a 
batochromic shift of both ICT bands, with the shift of a short-wave band (67 nm) 
being more pronounced than that of a long-wave one (34 nm) which brings about a 
decrease in the difference in the electron transition energies hviCT - h ~ ; , ~ .  More- 
over, the ratio of their intensities also changes dramatically. Thus, in compounds 3, 
4 it is the short-wave absorption band, Xi,,, that is more intensive (AiCT/AjCT - 
2), whereas in compounds 2 it is the long-wave one, A:cT (Ai,-T/AfCT N 0.7). 

t Satisfactoty elemental analysis and IR-spectra were obtained for all new compounds. The 
melting points are the following ("C):  315-317 (2a), >360 (2b, 2d), 346-348 dec. ( 2 c ) ,  357-360 
dec. (3d), 342-344 dec. (4d). 527 
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TABLE 1. UV-VIS spectral data for compounds 1 - 4. 

Dime t hylformamide 

2a 500sh 587 
2b 492 604 
2c 498 613 
2d 509 633 
3d 447.5 599 
4d 446.5 602 
Id 

368 
0.467 0.67 371 
0.467 0.72 370 
0.477 0.71 371 
0.701 2.02 360 
0.717 1.92 362 

367 

NOz R NO2 R 

Ph Ph 
2 

Ph Ph 
3d, 4d 

SCHEME 1. Reactions conditions: DMF, 9O-10OoC, 5-20 min. Yields 70-90%. 
X = S (3), Se (4); R = H (a), COOH (b), COOMe (c), NO2 (d) 

So large distinction allow to hope to use this fact for developing electron or hole 
transport materials with various zones of electrophotosensitivity depending on ac- 
ceptors’ structure. 

Introduction of electron-withdrawing substituents into the fluorene nucleus of 
compounds 2 results in a batochromic shift of both ICT bands according to an 
increase in their a-constants. Quantitative estimation of the substituents effect 
upon the energy of the long-wave CT band using the nucleophilic a--constants 
gives the sensitivity coefficient p- = - 0.121 f 0.012 eV (r -0.995).$ Sensitivity of 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
2
0
 
2
9
 
J
a
n
u
a
r
y
 
2
0
1
1



FLUORENE COMPOUNDS CONTAINING DITHIOLYLIDENE 529 

ICT energy in compounds 2 to the substituents in the fluorene nucleus is between 
those for derivatives of 9-bis-(dimethylamino)methylenefluorenes (p-  = - 0.079 
f 0.004 eV, r -0.996) and 9-(a-dimethy1amino)cyanomethylenefluorenes (p-  = - 
0.176 f 0.010 eV, r -0.992), (in DMF).Y 

A hypsochromic shift observed when the solvent polarity decreased§ indicates 
higher polarity of the excited state in the compounds under analysis as compared 
to the basic one. 

The fact that compounds 2-4 lose colour when solved in the sulfuric acid also 
proves the ICT nature of the absorption bands in the visible region; long-wave 
absorption maxima are close to those for solutions of compounds 1 in the sulfuric 
acid (Table 1). This is due to the negative halochromism, i.e. when taking a proton 
to position 9, compounds 2-4 are converted into salts 5-7 with a dithiolium or 
selenathiolium unit .f 

NO2 R 

5 697 
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$ X i c T  and 
7 The reaction is reversible and upon adding water compounds 2-4 are quantitatively regen- 

in dioxane (nm): 435 and 572 (3), 434 and 573 (4). 

erated (See also Ref. 5). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
2
0
 
2
9
 
J
a
n
u
a
r
y
 
2
0
1
1


