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The new photosensitizers, monomethine, dimethine, trimethine, styryl and mixed cyanine dyes incorporating
pyrazolo/oxazole(thiazole) nuclei are prepared; the visible absorption spectra for all the synthesized cyanines were

examined in 95% ethanol; structural confirmation is carried out by elemental analysis, IR and 'HNMR
spectroscopy.
Extended to our previous publications!® 4-bromo-3- equimolar (bimolar) ratios of triethyl orthoformate in

methyl-1-phenyl-pyrazole-5-one Ia and its 2-ethyl iodide
salt Ib were reacted with urea (thiourea) in ethanol-pyridine
and afforded S5-amino-3-methyl-1-phenyl-1H-pyrazolo-
[4,5-d][1,3]oxazole (thiazole) Ila,b and their 2-ethyl iodide
salts Ilc,d (Scheme 1).

Quaternization of the latter compounds using bimolar
(equimolar) amounts of iodoethane afforded the
diquaternized compounds IIla,b. Oxidation of Ila,b using
equimolar amounts of selenium dioxide afforded the
3-formyl compounds IVa,b.

Interaction of Ilc,d (ITIa) with equimolar (bimolar) ratios
of N-ethyl (pyridinium, quinolinium, isoquinolinium) iodide
in ethanol-piperidine afforded 3[4(1)]-monomethine cyanine
dyes Va-d and 3(4)-mono-5(4)-azamonomethine mixed
cyanine dye VI. Interaction of the 3-formyl compounds
IVa.b in equimolar ratios with 2(4)-methyl quaternary salts
of N-ethyl-2(4)-methyl (pyridinium, quinolinium) iodide
in ethanol-piperidine afforded the 3[2(4)]-dimethine cyanine
dyes VIIa-d. Additionally interaction of Ilc,d (IIla) with

ethanol-piperidine resulted the intermediate compounds
VIIIa,b (IX), which reacted with equimolar (bimolar)
amounts of 1-ethyl (a-picolinium, quinaldinium, y-pico-
linlum) iodide in ethanol-piperidine to give 3[2(4)]-
trimethine cyanine dyes Xa-d and 3(2)-tri-5(2)-azatri-
methine mixed cyanine dye XI.

On the other hand, interaction of the diquaternized com-
pounds IIla,b with equimolar (bimolar) ratios of aromatic
aldehydes in ethanol-piperidine resulted 3(1)-styryl cyanine
dye XII and 3(1)-styryl-5(1)-azastyryl mixed cyanine dyes
XIIIa—c. Interaction of the diquaternized compounds IIla,b
with nitroso compounds (a-nitroso-f-naphthol, B-nitroso-ao-
naphthol) in 1:2 molar ratios and in ethanol-piperidine
afforded 3,5[2(1)]-bis(azadimethine)cyanine dyes XIVa,b.

The structures of the compounds were confirmed by
elemental analysis, IR and '"H NMR spectral data. The elec-
tronic absorption spectra of the cyanine dyes in 95% ethanol
were examined and it was observed that the
photosensitization of the dyes increased (decreased) by

H
Me N Me N
>_S\ HZNCNHZ ; \ 7—, NH» o ; \27—H NH»
ET X, z X
OH EtOH—pyridine N OH N OH
z=0,s I‘Dh I‘Dh
laX=N 10
b X = N*Eti- ; CS
Me( + A
Me. N oHC N N " S
A —HC=HC
\ S—NH, Se0, I\ SyNH, A ‘ N N\7—NH
z — z _ N 7\ 2-
X=N EtOH-pip ) N z
| [
Ph Ph Ph
llaX=N,z=0 Vaz=0 VllaZ = O, A = 1-ethylpyridinium-2-yl salt
N oS bz=s =0,A= ylpy! y

cX=N'Etl, Z=0
d X=N*Etl", Z=S

\~z

1 mol

X =N'EtlI
EtOH-pip

1 mol CH(OE?)

EtOH-pip [h

P
Vilaz=0
bz=s

(EtO),HCH,
NH
3 N + f 2 -
X = N*EtI™ / N

b Z = O, A = 1-ethylquinolinium-2-yl salt
¢ Z =0, A = 1-ethylpyridinium-4-yl salt
d X =S, A = 1-ethylquinolinium-2-yl salt

{ Al } F,\“ N\ HCMYNHZ

Va Z = O, A = 1-ethylpyridinium-4-yl salt
b Z = O, A = 1-ethylquinolinium-4-yl salt
¢ Z =0, A = 1-ethylisoquinolinium-1-yl salt
d X =S, A = 1-ethylquinolinium-4-yl salt

wel T I\
e _
S+ - A || . =~HC=HCHC, N
)N ;‘/) Wﬁ—NHZ -
) /—N\ z
N
EtOH-pip !

Xa Z =0, A = 1-ethylpyridinium-2-yl salt
b Z = O, A = 1-ethylquinolinium-2-yl salt
¢ Z =0, A = 1-ethylpyridinium-4-yl salt
d X =S, A = 1-ethylquinolinium-2-yl salt

Scheme 1 (continued opposite)



J. CHEM. RESEARCH (S), 1999

Me N p-Me,NCgH,CHO Me2N<©»HC e
7 N—NHz 1 mol \ﬁNHz
X z v ——— =
N X=N'Etl",Z=0 /
bh EtOH-pip F[> N
lla—d X
2 mol e Me \\N 2 mol CH(OEY) (EO)HCH, B !
X=N m\ NHe | 3 T +\\ﬁNCH(OEt)2 20-
1 mol Etl NF zZ Z=0 N} (o]
Teewer |00 Foep T
= Ph Ph
Maz=0 X
bz=s
I | NE Dhe \ zmel
2mo o - 780\
N I /= =N N _ =z
P-XCeHaCHO K \ 27 EoH-pip | | el ) _
EtOH-pip 2 mol 7 )N I
77 Ph
EtOH-pip Vi

N0
X@Hc;icl\?gﬁ\z N:CH@»X 21- )

XlllaZ=8,X=H

R

dz=s,X=Cl

b Z=S,X=0H e Z=0,X=NMe;,
c Z=S,X=NMe,
HO ’
A
ON - HO .
A XA A
2 mol Q +\ N=N 21-
Z=S
EtOH-pip JOA

Ph
XIVa A=H, A’ = benzene, b A = benzene, A' = H

Scheme 1 (continued)

A AHctHo), oY

L Ph Ph
Vb n=0, A = 1-ethylquinolinium-4-yl salt
Xb n=1, A = 1-ethylquinolinium-2-yl salt

}5&\3—%2 -

B ——

Xllle
Scheme 2

increasing (decreasing) conjugation, by the presence of
thiazole (oxazole) ring, presence of electron donating
(withdrawing) groups, presence of two (one) charge transfer
and higher (lower) planarity of the dyes. Resonance struc-

spectra).
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Tables: 6 (mps, yields, molecular formulae, molecular mass, colour
of crystals, CHN analysis, absorption spectra, IR spectra, '"H NMR

tures of some dyes are shown in Scheme 2.
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