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Summary: The internction of coi~~pounds having the active aethylene 
group with perfluoroallyliodide leads to the formation of conjugated oyu- 
tams with the tris(flucroaethine) chain. 

Polyflucromethine compounds BP@ a new type of conjugated systemo'. 

Their uniqueness consists in the fact that in nature there are no other 

ntomrr besides fluorine cnes which during the hydrogen substitution in 

the polymethina systems would induce strong space difficulties prcvant- 

ing the transfer of the effect of conjugation. 

'3iie have found the One-step method for the synthasia of the conjwn- 

ted systems with the tria(fluorometNne) chain. The method lies in the 

interaction of the coapoundn having the active mefhylene group with 

perfl~orcallylioaide. 

Vie have shown previously that the interaction of the aethylene 

bases of nitrogen heterocycles with parfluoroalkyliodide leads to the 

formation of p -perflucrcalkylcprbocyaaines'. 

z = C(CtiyJ) 2,O. S, Se, CH-CH, NC-LH5 

The reaction proceeds with the participation of ICPz-group whose 

carbon atom gives the central atom of the polymefhine chain. However,the 

interaction of methylene bases with perfluoroallyliodide results in the 

production of 9, r ,~-trifluorodicarbocyaninas rather than ofg -per- 

fluorovinylcarbocynnines. In contrast to purfluoroalkyliodides which 

react with aethylene bases under the W-radiation, the interaction 

with perflucroallyliodide in acetonitrila proceeda smoothly when rptxing 

reagents. Presumably, the first step of the reaction is the nuclsophilio 
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attack on the double bond of the inethylene group with the aubaequent 

cleavage of flucrchydrogen, iodine and fluorine atcme in the CFZI p;rcup: 

C”-CFXF-CF=CH 

ClO, 

2 = Cmi3)2’ K = H(1); 7, = N-C2X5, R = CB3S02 (2); Z = CHPCB, K P H(3); 

2 = quint-4, R = H(4). 

The reaction is of general character and proceeds not only with 

the aethylene bases but also with other nuclecphilea which are able to 

delocalize the negative charge. The reaction ofmalo~dinj.trtiawith 

perfluomallyliodide leads to the formation of the anion dye with the 

completely fluorine substituted chain: 

ICF2CF=CF2, Et4$0H- 

oic)2c"2 _ (NC)2C=CP-CF=CF-;(CN)28Et4 

Previously we have synthesized the cation dye with the completely 

fluorine substituted polymethine chrcmcphcre3. 

To confirm the possibility for addition of metbyleoe bases of tit- 

rogen-containing heterccycles by the double bond of perfluoroclefiaee 

we have studied the reaction of linethyl-Z-mathylene-21I-q~line with 

perfluorcpropylene. It has been found thzt quincoorbocyaeine with the 

CF3CFH group in mesc-position readily forms in this ease. Evidently, 

the addition product along the double bond also forma in the first step. 

This product after fluorohydrogen evoluticn cannot be stabilized by the 

eli.m&nation of the fl.ucrino atom of the otable CF3 group contrary to 

the iodine atom of the labile CF21 group. The splitting Dut and the ad- 

dition of HF cccum with the subsequent reaction dlong the carbon - 

atom of salt C with the metbylene base B. 
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CF2=CF-CF3 HI= 

CH-CF=CF-CFa 

CH3 

The “F l?MR spectra of carbooyanines show two types of signele~ 

corresponding to two types of fluorine atoms being in j, r and 8 -PO- 

sitions of the polyinetkine o&in. The signal of ~-fluorine has the 

appearance of triplet-triplets with constants 80 and 3He, the signtll 

Of fluorine $ , s -atoms ia more complex. It represents a broadened 

singlet for compound I. At -5O-80°C it is possible to reveal a fine stru- 

cture evidenoiw for the existence of the dye in several conforaotions. 

Similar picture is observed in spectra of other compounds. 

Studies on the i?UR spectra of the synthesized oompounds will be 

continued. 

The “F NtlR apectrn are recorded in CD3CN on a “Bruker” WP 200 

spectrometer, operating at 188 MHz relative to the interml standard 

CFCI3. 

General Procedure. 

Dicarbocyanines (l-4). Perfluoroallyliodide (0.01 mol) and the 

correeponding aethylene bnBe (0.04 mol) me mixed in 15 al of anhydrous 

CH3CN. The mixture ia stirred for 20 min, then the dye is precipitated 

by the addition of ether, transformed to perchlorate and recrystallized 

from CH3CN. The compound (5) is obtained from malonodinitrile in the 

presence of N(C2H5)40H-. 

Carbocyanine (6). Perfluoropropylene (0.01 no11 is passed into the 

solution of the meti;ylene base (0.01 mol) obtained from 1,2-dimethylqui- 

noline queternary s&t lo.01 ml) in 15 al of CH3CN. The dye is PreoiPi- 

tated by ether, transformed into perchlorate, purified by SiO2 chromate- 
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Ii Yield Mel- 

corn- y ting h max “F NMR 

pound point (E. 10% cheaioal 
T oc 

J. Iie 
shift 

I* 

2+* 

3 

4 

5 

6 

41 

54 

58 

49 

55 

204 648 -104.77 b.s. (28) 

(9.27) -168.25 t.t (IX) 

580 -78.4 (6F) 

-114.8 d (2F) 

-176.9 t.t (IF) 

-120.4 d.m (2P) 

-173.0 t.t (IF) 

-120 d.m (2F) 

-172.2 t.t (1F) 

248 694 

250 769 

(12.49) 

130 439 

195 649 

-111.6 d(2P) 

-183.2 t (IF) 

-76.3 d.d (3B) 

-190.3 d.q (IF) 

* “F NMR spectrum of CD2C12 at -7O’C-105.6 d.m (2F); 

-170.13 (t.t) IF 

** The dye is unstable, fixed spectrally 

‘The data of ultimate analysis and PMR spectra correspond to the suggee- 

ted structures. 
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3(F Hi) 42.1 

3(P H) 82.7 

4(F H) 3.3 

3(P F) 73.2 

3(P F) 73.2 

30I B) 33.7 

3(P P) 67 

‘(P H) 36.4 

4(F II) 3.5 

3(P P) 88.5 

2GW 43.5 

3(PP) 11.7 
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