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Synthesis of pseudocyanines containing unsaturated
groups at the nitrogen atom

N. A. Orlova,* F. A. Zhuravley, V. V., Shelkovnikov, and T. N. Gerasimova

Novosibirsk Institute of Organic Chemistry, Siberian Branch of the Russian Academy of Sciences,
9 prosp. Lavrent'eva, 630090 Novosibirsk, Russian Federation.
Fax: +7 (383 2) 354 752

A new method for synthesis of 1-[(2-acryloyloxyethyl)- and 1-{(2-propenyl)-2-(2-(1 H)-
quinolidene)-methyl]-1-ethylquinolinium iodides was proposed. The structures of the dyes
obtained were studied by 1H NMR spectroscopy.

Key words: pseudocyanines, N-acryloyloxyethyl and N-alkyl derivatives, quinolinium

salts, synthesis.

Within the last decade an important role for orga-
nized molecular structures has been discovered in the
creation of new optical systems for information record-
ing and processing. J-aggregates of cyanine dyes are of
great interest because their use makes it possible to
perform spectral data compression.!-2

Previously3 we developed a procedure for the prepa-
ration of J-aggregates of pseudocyanine (1) in polyvinyl-
pyrrolidone films and showed a possibility of selective
disaggregation under the action of laser irradiation3 and
a high level of cubic optical nonlinearity of the film
structures produced.4

Examples are known of producing aggregated struc-
tures of dyes with optical and nonlinear optical proper-

ties, differing from those of a monomeric form, by’

covalent’ or ionic® binding of the chromophore with
polymer. In relation to this we synthesized dyes of type
1, containing an acryloyl or vinyl substituted alkyl group
at the nitrogen atom, in order to create polymeric
J-aggregates based on them.
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Condensation of 2-methylquinolinium salts with
2-iodo- or 2-(alkylthio) quinolinium salts’ is the most
commonly used technique for synthesis of pseudo-
cyanines. We considered condensation with quinolinium
salts containing an acryloyl substituent to be improbable
because of the extremely high polymerizability of the
latter. For this reason, we synthesized pseudocyanine
with a B-oxyethyl group at the 1-position, followed by its
acylation.

The starting compound 1-(2-hydroxyethyl)-2-methyl-
quinolinium iodide (2) was prepared by boiling quinaldine
with 2-iodoethanol. The structure of 2 is confirmed by
its 'TH NMR spectrum and elemental analysis data. The
quaternary salt of 2 was introduced in the reaction with
1-ethyl-2-(ethylthio)quinolinium iodide (3) obtained by
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the procedure reported earlier.” Heating in DMF in the
presence of triethylamine resulted in dye (4) in a good
yield, whose structure was supported by elemental analysis
data, 'H NMR spectrum, and electronic absorption
spectrum (EA), which is similar to that of pseudocyanine
1. An attempt to perform the condensation by heating
the reagents in pyridine led to the isolation of mainly
the starting compounds.

The acylation of dve 4 with acryloyl chloride in
dichloromethane in the presence of triethylamine gives a
complex mixture of products even under mild condi-
tions (at 0 °C) from which pseudocyanine (5) was
isolated by preparative TLC. Like dye 1, compound 5
shows absorption bands in the region of 500—530 nm of
the electronic absorption spectrum. The 'H NMR spec-
trum includes signals of a COCH=CH, group, support-
ing the presence of an acryloyl moiety in molecule 5.
We believe that the small yield of dye 5 results from its
high polymerizability. In accordance with this, pseudo-
cyanine (6), containing the less reactive allyl group in
position 1, was easily synthesized by heating the quater-
nary salt (7) reported earlier® with 2-(ethylthio)quinoline
iodoethylate 3 in DMF in the presence of triethylamine.

The results of creating the polymeric structures based
on dyes 5 and 6 and their spectral studies will be
published in further papers.

= 3, Ei,N
—
+ . DMF
N Me

6 (31%)

Experimental

'H NMR spectra were obtained on Bruker WP-200SY and
Bruker AC-200 spectrometers (200 MHz). Electronic absorp-
tion spectra were recorded on a Specord M-40 instrument; the
long-wave spectral region is given.

* Compound 2 was used in the synthesis of heterocyclic
azomethines;? no information is available concerning its syn-
thesis and specific features.

1-(2-Hydroxyethyl)-2-methylquinolinium jodide (2).* A
mixture of quinaldine (2.12 g, 14 mmol) and ethylene
iodohydrin (4.8 g, 28 mmol) was heated at 100—110 °C for 4
h in an oil bath; after cooling ether was added, and the
precipitate formed was filtered off and washed with ether
(containing added ethanol) to give salt 2 (1.84 g, 40 %, m.p.
209—212 °C (from ethanol). Found (%): C, 45.71; H, 4.43; 1,
39.90; N, 4.43. (Cy,H4NO)*I™. Calculated (%): C, 45.73; H,
4.48; 1, 40.27; N, 4.44. TH NMR spectrum (DMSO), 5: 3.18
(s, 3 H, CHjy); 4.0 (t, 2 H, CH,CH,0H, J= 5.5 Hz); 5.18 (t,
2 H, CH,CH,0H, J = 55 Hz); 797 (¢, 1 H, H(6), J =
7.5 Hz); 8.08—8.23 (m, 2 H, H(3), H(7)); 8.43 (d, 1 H, H(5),
J =175 Hz); 862 (d, 1 H, H(8), J= 8.5 Hz); 9.13 (d, 1 H,
H(4), J = 8.5 Hz).

2-[1-(2-Hydroxyethyl)-(2- (1 H)-quinolinylidene)methyl]- 1-
ethylquinolinium iodide (4). Triethylamine (2 mL) was added
to a solution of salt 2 (0.83 g, 2.6 mmol) and 1-ethyl-2-
{ethylthio)quinolinium iodide 3 (0.9 g, 2.6 mmol), synthesized
by the reported procedure,’ in dry DMFA (10 mL); and the
reaction mixture was heated at 100—105 °C for 2 h with
stirring and cooled. The precipitate formed was filtered off,
thoroughly washed with ether to give dye 4 (0.9 g, 73 %), m.p.
262265 °C (decomp.) (from ethanol). Found (%): C, 58.49;
H, 4.82; I, 27.17. {Cy3Hy3N,O)* 1. Calculated (%): C, 58.73;
H, 4.93; 1, 26.98. EA (EtOH), X\,.,/nm: 498 (¢ 40300}, 532
(¢ 59700). 'H NMR spectrum (DMSO), &: 1.50 (, 3 H,
CH;CH,, J = 7 Hz); 4.10 (q, 2 H, CH,CH,0H, J = 5 Hz);
4.51 (q, 2 H, CH;CH,, /=7 Hz); 470 (t, 2 H, CH,CH,0H,
J=5Hz);543 (t, 1 H, OH, J= 5 Hz); 6.31 (5, | H, H(o));
7.52 (td, 2 H, H(7), H(7") or H(6), H(6"), J; =7.5Hz, J, =3
Hz); 7.75—8.00 (m, 8H arom); 8.13 (dd, 2 H, H(6), H(6") or
H(7), H(7), J; = 8.5 Hz, J, = 7.5 Hz).

2-f1-(2-Acryloyloxyethyl)-(2-(1 H)-quinolinylidene)-
methyl]-1-ethylquinolinium iodide (5). A solution of acryloyl
chloride (1 mL, 15 mmol) in 5 mL of CH,Cl, was added
dropwise to a mixture of dye 4 (0.64 g, 1.5 mumol), triethylamine
(1 mL), and hydroquinone (0.05 g) in 5 mL of dry CH,Cl,
with stirring and cooling in an ice bath. The reaction mixture
was stirred for 20 min, poured into water, and extracted with
CH,Cl, * The extract was washed with water, dried over
CaCl,, and evaporated to produce an oily dark cherry product
(0.14 g), from which dye 5** (0.017 g, 2.4 %) was isolated by
preparative TLC on Al,Oj5 plates [eluent — a 1:1 (vol) mixture
of CH3CN and CH,Cl,}, decomp. p. ~130 °C (reprecipitation
from MeCN in ether). Found (%): C, 59.63; H, 4.88; 1, 24.17;
N, 5.11. (CygH;5N,05)*17. Calculated (%): C, 59.55; H, 4.81;
[, 24.20; N, 5.34. EA (CH,Cly), A, /nm: 502 (s 46100), 534
{e 68300). 'H NMR (CD,Cl,) 8: 1.49 (t, 3 H, CH;CH,, J =
7.5 Hz); 4.47 (q, 2 H, CH;CH,, J = 7.5 Hz); 4.52—4.73 (m,
4 H, (CHy),); 5.71 (dd, 1 H, H(b), J; = 10 Hz, J, = 1.5 Hz);
5.72 (s, 1 H, H(w)); 5.93 (dd, 1 H, H(a), J; = 17 Hz, /, = 10
Hz); 6.23 (dd, 1 H, H(¢), J; = 17 Hz, J, = 1.5 Hz); 7.27—
7.94 (m, 12 H arom).

2-[1-(2-Propenyl)-(2-(1H)-quinolinylidene)methyl]-1-
ethylquinolinium iodide (6). A mixture of 2-methyl-1-(2-
propenylquinolinium iodide 7*** (0.31 g, 1 mmol) (obtained
by refluxing quinaldine with twofold mole excess of allyl
iodide), salt 3 (0.35 g, 1 mmol), and tricthylamine (I mL) in

* A portion of the precipitate between phases was not dis-
solved.

** A wide colored band remains at the take-off position, which
can not be eluted with any eluents.

*** Mp. and !H NMR data are identical to those for the
compound reported earlier.10
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3 mL of DMFA was heated at a bath temperature 100 °C for
1.5 h with stirring and cooled. After cooling the precipitate
formed was filtered off, washed with ether, and dried in air to
give dye 6 (0.21 g, 31 %), m.p. 232—235 °C (reprecipitation
from MeCN in ether). Found (%): C, 61.71; H, 4.91; I, 27.20;
N, 6.03. (C34Hy3N)HI™. Calculated (%): C, 61.81; H, 4.97; 1,
27.21; N, 6.01. EA (CH;Cly), Aya/nm: 508 (s 43500), 529 (e
88500). lTH NMR (CDCl,), 8: 1.52 (t, 3 H, CH;CH,, /=7
Hz); 446 (q, 2 H, CH5;CH,, J= 7 Hz); 5.00 (d, 1 H, H(c), J
= 17 Hz); 5.09 (br. s., 2 H, H(a)); 5.40 (d, 1 H, H®), /= 10
Hz); 5.48 (s, 1 H, H(a)); 6.24 (m, 1 H, H(d)); 7.28—7.87 (m,
10 H arom); 8.06 (t, 2 H, H(6), H(6') or H(7), H(7), /=9
Hz). )
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