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A NEW METHOD OF SYNTHESIS OF CONJUGATED SYSTEMS
WITH TRIS(FLUOQROMETHINE) CHAIN
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Institute of Organic Chemistry, Academy of Sciences,
Ukrainian SSR, 252094, Kiev-94, Murmanskaya Sir., 5

Summary: The interaction of compounds having the active methylene
group with perfluoroallyliodide leads to the formation of conjugated gys-
tems with the tris(fluoromethine) chain,

Polyfluoromethine compounds ere a new type of conjugated systamﬂ1.
Their uniqueness conslste in the fact that in nature there are no other
atomg hesides fluorine ones which during the hydrogen substitution in
the polymethine systems would induce strong space difficulties prevent—
ing the transfer of the effect of conjugation.

‘e have found the ons-step method for the synthegis of the conjuza-
ted systems with the tris(fluoromethine) chain. The method lies in the
interaction of the compounds having the active methylene group with
perflvorcallyliocqide.

Ve have shown previously that the lnteraction of the methylene
bases of nitrogen heterocycles with perfluorcalkyliodide leads %o the
formation of J3 wperfluoroalkylcarbocyaninesa.
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The reaction proceeds with the participsation of ICP,~group whose
carbon atom gives the ceatral atom of the polymethine chain. However,the
interaction of methylene bases with perifluoroallyliodide results in the
production of J.?: , b’ . S ~triflucrodicarbocyanines rather than ofﬁ -per-
fluorovinylcarboecyaninesg, In contrast to perfluoroalkyliodides which
react with methylene bages under the UV-radiation, the iateraction
with perfluoroallyliocdide in acetonitrile proceeds smootbly when mixing
reagents. Presumably, the first atep of the reaction is the oucleophilic
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attsck on the double bond of the methylene group with the subsequent
cleavage of fluorchydrogen, iodine and fluorine atoma in the Cle Zroup -
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CH3 cio, Hg
Z = C(CH3)2' R = H(1); 2 = N=C H5, R = 033502 (2). Z = CH=CH, R = H(3);
72 = quino~4, R = H(4),

The reaction is of general character zand proceeds not only with
the methylene baseg but also with other nucleophiles which are able to
delocalize the negative charge. The reaction of malonodinitrile with
perflucroallylicdide leads %o the formation of the anion dye with the
completely fluorine substituted chain;

Icr CF~CF2, Et4NOH
(NC)ECH2 w- (NC) CwCE*bF:GFwC(CN)ENLt4

Previously we have synthesized the cation dye with the completely
flucrine subsiituted polymethine chromophoreB.

To confirm the possibility for addition of methylesns basges of nit-
rogen~containing heterocycles by the double bond of perflucrcclefines
we have siudied the reaction of 1-methyl~2-methylene-2H-quinoline with
perfluoropropylene, It has been found that quinocarbocyanlne with the
CFBCFH group in meso-position readily forms in this cage. Evidently,
the addition product along the double bond also forms in the first step.
This product after fluorohydrogen evolution cannot be atabilized by the
elimination of the fluorine atom of the stable CP3 group contrary to
the iodine atom of the labile CFEI group., The gplitting cut and the ad-
dition of HF occurs with the subsequent resction along the carbon -
atom of salt ¢ with the methylene base B,
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The 19F WMR spectra of carbocyanines show two types of signals
corresponding to two types of fluorine atoms being in p, J and 8-po-
glitions of the polymethine chain, The signal of X—fluorine haa the
appearance of triplet-triplets with constants 80 and 3Hz, the signal
of fluorine JB, 6 -atoms is more complex. It represeants a broadaned
ginglet for compound I, At -50-80°C it is possible to reveal a fine stru-
cture evidencing for the existence of fthe dye in several conforastions.
Similer picture is obgserved in spectra of other compounds.

Studies on the NMR spectra of the synthesized compounds will be
continued.

The 19F NUR spectra are recorded in CDBCN on a "Bruker® WP 200
gpectrometer, operating at 188 MHz relative to the internal standard
CFGIB.

General Procedure.

Dicaerbocyanines {1=4). Perflucroallyliodide (0,01 mol) and the
corregponding methylene base (0,04 mol)} are mixed in 15 ml of anhydrous
CHBGN. The mixture is stirred for 20 min, then the dye is precipitated
by the addition of etlrer, transformed to perchlorate and recrystallized
from {H.CN. Ehe compound (5) is obtained from malonodinitrile in the
presence of N(02H5)40H'.

Carbocyanine (6}, Perfluoropropylene (0,01 mol) is passed into the
golution of the methylene base (0.01 mol) obtained from 1,2-dimethylqui-
noline quaternary salt (0.01 mol) in 15 ml of CHBCN. The dye is precipi-
tated by ether, transformed into perchlorate, purified by SiO2 chromato-

graphy.
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¥ Yield Mel- 19
com- in ting _)\max F NMR
pound % polnt (&. 10™%) chemnical J, Hz
T °g shift
I* 41 204 648 ~104,77 bes, (2F) (P H) 42.1
(9.27) -168.25 t.t (1F) (P H) 82,7
YpH) 3.3
2% - - 580 -78.4 (6F) 3F F) T3.2
~114.8 & (2F)
~17649 t.t (i3)
3 54 248 694 ~120.4 d.m (2F) 3p F) 73.2
~173.0 St (1F) 3(H B) 33.7
4 58 250 769 ~120 d.a (2F) 3r ) 67
(12.49) -172.2 t.t (1F)
3@ H) 36.4
HEH)Y 3.5
5 49 130 439 -111.6 4(2F) 3(r P) 88.5
~183,2 t {1F)
6 55 195 649 ~76.3 d.d (3F) 2(BH)  43.5
~190.3 d.q (1F) 3(FR) 1.7

*

12 MMR spectrum of CD,C1l, at ~70°C~105.6 d.u (2P);
-170.13 (t.%) 1F

*¥ The dye is ungtable, fixed spectrally

The data of ultimate analysis and PHR spectra correspond to the sugges—
ted structures.
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