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1-Alkyl- and 1-aryl-5, 6-benzolepidinium salts undergo cyanine condensation with 1-ethylquinolinium
iodide in ethanol in the presence of basic condensation catalysts to give unsymmetrical monomethinecyanine
dyes. The steric hindrance present in the molecules of these dyes is responsible for a low absorption in-
tensity of ethanol solutions of these dyes.

The main products of reaction of aryl-B-naphthylamines with acetone and formaldehyde in acid solution [1] are
1-aryl-5, 6 -benzolepidinium salts. It has been shown that, under the usual conditions, these compounds undergo
cyanine condensations to give carbocyanines and quinostyryls [2]. The present paper describes the reaction of 1-aryl-
5, 6-benzolepidinium salts with 1-ethylquinolinium iodide, to give unsymmetrical monomethinecyanines:

N .
O — -+ @ - ethanolic KOHR
! . or K2C03 ,

Table 1 gives the constants of the compounds synthesized and the analytical data obtained for them. They were all fine
crystalline powders, readily soluble in alcohols, pyridine, and acetic anhydride, insoluble in hydrocarbons, carbon
tetrachloride, water, and ether.

Fig. 1. Pictorial representation of dye molecules: 1) cis=(1-phenyl-5, 6-benzo-

quinoline-4)-1 (1'-ethylquinoline -4') monomethinecyanine perchlorate; 2) cis-(1-

phenyl-5, 6-benzoquinoline -2)~ (1'-ethylquinoline -4') monomethinecyanine per-
chlorate.

Dye 1V, containing a hydroxyl group, is, unlike the other dyes, insoluble in chloroform. When it is heated in
acetic anhydride, the hydroxyl group is acetylated to give dye V. However, the ester group is rather easily hydrolyzed,
e.g., even when an attempt is made to recrystallize the compound from ethanol.

*For Part LX see [2].
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Com; Mp°GC Found, % {Calculated, % Yield,
pouna R X Formula |
number decomp Halogen| N |Halogen| N %
1 CHj ClO4 | 147—149] CgeHasCIN, O, 7.60 ]6.18| 766 1605] 45
: 7.72 1597
181 CeHs ClO, | 186—188] C3Hy5CIN,O; 6.71 5.39 6.75 |5.34] 58
6.66 . | 5.28
I p-CHaCeHy ClO, | 133—135| C3HgCIN,O, 653 |511] 658 [520| 54
‘ 6.56 |5.16
v p-HOC:H, 1 201—203 ] CsHasIN,O 22928 15001 2233 [493| 65
' 2236 |4.98
V | p-CH,COOCeH, | 1T | 207—209] CaaHsr(N,Oy | 2081 |454| 2079 {459| 89
2085 |4.62
VI | p-CHsOCsH, | ClO, | 144—146} CsHpCIN,Os 643 |498 6.39 [505{ 59
647 |4.96
VIl p-CICeH, ClO, | 198—200 | CgyHCLN,O, | 12,73 |497 | 12.68 1501 62
12.76 [4.95
VIII p-02NCeH, I 159—161 | Cz HgIN3O, 2120 |698| 2124 (703 60
21.29 |7.09
IX B-CioH7 ClO4 | 169—171 | CasHzCIN,O, 6.01 |4.92 6,17 1487 70
: . 6.09 [4.84
Table 2
\ /N-C2H5 N/ CH'—\ /N-—Czﬂs
— !
X R X
Com~ Com-
om )‘max' Xrnax’ Bathochromic
pound R my lge | pound e lee | i om
number number » T
I CH; 608 4.17 XI* 5713 — 37
11 CeHs 596 4,06 XII 5784 5.02 18
111 p-CH3CeH,y 604 3.96 XIII 578¢ 5.00 2
iv p-HOCgH, 594 3.85 Xiv 580 4.82 14
A\ p-CH,;COOCsH, 586 3.88 XV 578 488 8
VI p-CH;0CH, 606 3.97 XVI1 5755 —_ 31
VIl p-CIC¢H, 602 405
VII p-OaNCgH, 505 3.95
IX B-CioH7 584 407
X p-—OC5H4 501 3.88

* R=CyHs
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The absorption spectra of ethanol solutions of the dyes synthesized were measured with a SF-2M automatic re-
cording spectrophotometer, Table 2 gives the results of the spectrographic measurements.

Comparison of the absorption spectra of the synthetic dyes I-X with those of the corresponding isomeric compounds
X1-XVI reveals large lowering of the first absorption intensities (by about 10-fold), due to considerable steric hindrance
to planar configuration of the dye rings (Figs. 1, 2).* At the same time, a considerable bathochromic shift of absorption
maxima is observed, due to seteric hindrance and lengthening of the conjugated chain to the vinyl group.

Comparison of absorption maxima for dyes I and II shows that replacement of the electron-donating N-methyl
group of the benzoquinoline ring by an electron-donating phenyl group, is accompanied by a hyposochromic effect
(12 my). Replacement of the methyl group (dye I) by 8-naphthyl (dye IX) gives rise to a more considerable hypsochromic
effect (24 my).

Introduction of various substituents at the para position in the N-phenyl ring gives on the one hand a bathochromic
effect, and on the other a hypsochromic one. Thus introduction of Me, MeO, and C1 gives rise to a bathochromic shift
of the absorption maximum (8, 10, and 6 my), while OCOMe, NO, and O~ give rise to an opposite effect (10, 91,
and 94 my). The hydroxyl group is practically without effect on the absorption maxima of the dyes(dye IV). It is in-
teresting to note that introduction of these very same groups into the isomeric isocyanine dyes (dyes XII -XVI) is practi-
cally without effect on the absorption maxima.

Fig. 2. Pictorial representation of dye molecules: 1) trans-(1~-phenyl-5, 6-benzoquinoline~
4)- (1" -ethylquinoline -4') -monomethinecyanine perchlorate; 2) trans- (1 -phenyl -5, 6-benzo-
quinoline -2)- (1'-ethylquinoline -4') monomethinecyanine perchlorate.

Experimental

The dyes were synthesized by the method of [8]. 0.01 mole of the appropriate 1-alkyl- or 1-aryl-5, 6-benzole -
pidinium salt, 0.02 mole 1-ethylquinolinium iodide, 20 mi dry EtOH, and 0.014 mole ethanolic KOH (or 0. 015 mole
finely powdered K,COg) were gently refluxed together on a water-bath for 30 min, when the mixture gradually turned
bluish-violet. It was then left for 24 hr at room temperature, after which it was poured into 150 ml dilute aqueous
NaCl0O, of KI solution. The flocculent precipitate formed was filtered off, washed with water, and air dried. The dyes
were further purified by chromatographing on Al,O3, using EtOH-benzene (1:9) for developing and eluting the
quaternary salts, The dyes were washed out with 95% EtOH. The EtOH solutions were evaporated in air until crystals
began to appear, then left to crystallize. The dyes separated out were recrystallized to constant mp (except the acety-
lated dye V).

Dye V was prepared by heating 1.1 g(2 mmole) IV with 5 ml Ac,O in a paraffin bath at 140° C for 30 min. The
homogeneous reaction products were left for 24 hr at room temperature, then treated with ether. The fine crystalline
dye powder which separated was filtered off, and washed with ether to remove Ac,O completely, It was purified by
precipitation with ether from CHClq solution,
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