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SUMMARY 

Several bis(2-methyl-l-phenyl-3-isoindolyl)-(het)arylmethane perchlor- 
ate dye salts have been synthesised, the (het)aryl substituent representing 
the acceptor systems 2-benzothiazolyl, 1-methyl-2-benzimidazolyl, 4- 
quinolyl, 4- and 2-pyridyl as well as phenyl. 

The constitution of these green dye salts was supported by their 
‘H-NMR spectra. The variation of the electronic absorption maxima of 
this dye series was in accord with theoretical considerations based on 
SCF-CI and PM0 calculations. They give rise to the statement that 
the bathochromic effect of the varied (het)aryl group is essentially due 
to a LUMO-LUMO interaction with the di-isoindolylmethane cyanine 
moiety, i.e. a second-order perturbation, enlarging the bathochromic 
shtft caused by the increased twist angles inflicted on the central bonds by 
the bulkiness of the (het)aryl substituents (a first-order perturbation). 
The halochromic properties of these dyes are explicable on the same 
basis. 

The dissociation constants pK* and pKz+ were measured and 
compared with analogous di-indolyl- (1) and di-indolizinyl-hetaryl- 
methane dyes (4), showing little difference with regard to the former and 
the distinct sequence indolizinyl > indolyl > isoindolyl dye series for the 
latter. 
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1. INTRODUCTION 

In the field of cationic dyes the triphenylmethane representatives range 
among the most widely investigated dye systems, examples of which are 
given in Ref. 1, reference 1. Their heteroaromatic parents, however, only 
recently found theoretical and industrial interest in view of the colour- 
forming potential of their lactone’ and ether derivatives.3 However, a 
systematic approach to the spectroscopic qualities of these tri(het)aryl- 
methane dyes has not been provided up till now. Two earlier papers,‘s4 
dealing with (substituted) di-indolyl- and di-indolizinyl-hetarylmethane 
systems respectively, proved interesting correlations of their electronic 
absorption spectra with respect to various heteroaryl substituents. As 
the two mentioned hetarenes are both aza analogues of the indenyl anion, 
this raised the question as to whether these correlations could also be 
found in a third relatively easily available azaindenyl system, the isoindole 
derivative. 

This paper demonstrates the synthesis of a series of trihetarylmethane 
dyes with two 2-methyl-l -phenylisoindoles as donor groups and various 
acceptor hetarenes. It then discusses the influence of the acceptor 
groups on the electronic absorption spectrum and its pH dependence 
(halochromism). An attempt to interpret these results on the simple 
LCMO basis will be made analogous to that in Ref. 1. 

2. SYNTHESES 

Unlike indolizine, 2-methyl-1-phenylisoindole 1 5 can be handled as a 
free base, as it is less basic due to its smaller negative net charge on the 
potential protonation centres 1 or 3. (This is caused by a smaller Z- 
electron density as well as a greater (positive) c-core charge as these 
centres are direct neighbours of the more electronegative nitrogen, as 
signalled by SCF calculations including o-polarisation.6) Nevertheless it 
undergoes acid-catalysed condensation very readily (Scheme 1) with 
various aromatic or heteroaromatic carbaldehydes 2 to- give a corre- 
sponding tri(het)arylmethane 3 if a molar isoindole:carbaldehyde ratio 
of 2: 1 is applied.’ Subsequent oxidation of the intermediates 3 without 
isolation by means of iron trichloride gives the final products 4 in 
moderate yield. In the case of 4F the oxidant seems to be unreacted 
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Scheme I. 

benzaldehyde itself, since even in the absence of oxygen or iron trichloride 
a fairly high yield of the dye could be isolated. 

The phenyl group in position 1 was chosen instead of the methyl group, 
as in the indole and indolizine parents, to prevent possible formation of 
a methylene base from the corresponding trihetarylmethane dye which 
might undergo unfavourable side reactions. 

Purification of 4 was accomplished by evaporation of the reaction 
mass to dryness and preparative thin-layer-chromatographic separation 
on silica gel. 

3. ‘H-NMR SPECTRA 

3.1. Method 

In order to ascertain the structures of dyes 4 their ‘H-NMR spectra have 
been recorded on a 90-MHz Fourier NMR spectrometer. Perdeuterated 
acetonitrile served as solvent, tetramethylsilane as internal standard. 

3.2. Results and discussion 

As a result of the fairly poor solubility of dyes 4, the NMR spectra are 
not very well resolved. However, from Table 1, collecting the most 
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TABLE 1 
Proton Signals of Dyes 4A-4F from 90 MHz ‘H-NMR Measurements in Perdeuterated 

Acetonitrile 

H5C 

B7, e yCH3 I N‘J CBti5 

5-4 
;,;H3 

D +D 

B,&J & &, 5 

0 
4A X=S, 48: X=NCH3 4c 4D 4E 4F - - - - - - 

Proton 

4A 

Chemical shift (ppm) (Multiplicity”) 

4B 4c 4D 4E 4F 

H,C,cW 
H&-N(Z) 

HC(4b) 

H--W, 
H--c(6), 
H-C(7 3 

6.801 

6.831 

6.89(t) 

7.421 

7.451 

7.461 

7.501 

7,52(m) 

H,C-N( 12) 

H--C@‘) 

H-C(rest) 7&84(m) 

7.75(m) 

3.50(s) 

7.74(m) 7.70(s) 

3.40/ 3.35(s) 

3.58(2s) 

6.7-7.0(m) 6.65-6.9(m) 

74--7,6(m) 7.3-76(m) 

3440) 
9.151 

9.20(d) 
768.qm) 7.8-84(m) 

7,74(m) 7.73(m) 

3.42(s) 340(s) 

6.7-6.9(m) 666.9(m) 66-6.8(m) 

7.391 7.391 

7.431 7.421 

7.461 7.461 

7.5qm) 7.49(m) 

8.88/ 8.921 
8.94(d) 8.96(d) 

7.6-8.0(m) 7.6-8.2(m) 

7.72(m) 

3.41(s) 

7.361 

7.391 

7.431 

7.461 

7,50(m) 

7.7-8.1(m) 

a Multiplicities: s, singlet; d, doublet; t, triplet; m, multiplet. 

’ Assignment uncertain. 

prominent peaks, it can be seen that the protons common to all systems 
suffer only minor shifts on varying the acceptor (het)arene. A comparison 
with the NMR spectrum of 2-methyl-1-phenylisoindole (in the same 
medium) reveals that the protons of the phenyl substituent in 4 are shifted 
downfield (from 7.47 ppm) as expected, whereas the N(2)-methyl signals 
are moved in the opposite direction (from 3.88 ppm); this can only be 
ascribed to the diamagnetic field effect of the neighbouring ring currents 
(compare Ref. 4). The fact that these two methyl signals appear as one 
singlet (except for 4B) reflects the free rotation of the hetaryl groups about 
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the central bonds rather than an enantiotopic neighbourhood in a rigid 
molecule. Iv4 

In 4B the rotation seems to be hampered by the bulkier l-methyl- 
benzimidazole moiety causing a split of the two N-methyl signals, 
analogous to the parent di-indolylmethane dyes.’ However, it is not fully 
understood why in the case of the indolizine parents the split of the 
corresponding C(2)-methyl groups is found in the 4-quinolyl and not in 
the 1-methylbenzimidazole derivative,4 contrary to the present results for 
4B and 4C. The assignment of the multiplet in the range 6.7-6.9 ppm is 
open to question since both protons at C-4 and C-7 may be affected by a 
diamagnetic shift of neighbouring aromatic ring currents. The NMR data 
of the corresponding isoindole itself show a multiplet for two protons in 
the same region (6*8-7eOppm) which might be ascribed to the corre- 
sponding protons at C-5 and C-6, whereas there is no single proton signal 
found significantly shifted upfield. (The remaining protons absorb in the 
region 7.1-7.8 ppm as an unresolved multiplet.) As the multiplet between 
6.6 and 6.9 ppm undoubtedly stands for only two protons in the dyes 4 
(according to the integration curve) we tend to favour the assignment 
given in Table 1, in particular since similar upfield shifts are observed in 
the indole and indolizine parents.1*4 

4. ELECTRONIC ABSORPTION SPECTRA 

4.1. Method 

Owing to the limited solubility of dyes 4 in water, the electronic absorp- 
tion spectra were recorded in an equimolar water/methanol mixture with 
fixed pH* and H,* values described earlier.’ The spectra obeyed Beer- 
Lambert’s law in the observation range 10-4-10-5 M. 

4.2. Results and discussion 

In Figs 1 and 2 the complete electronic absorption spectra of 4A-4F are 
depicted. Solvent conditions were variously acidic in order to suppress 
hydroxylation. Apart from the close mutual similarity, the spectra display 
the same features in the visible range as their parent dyes mentioned 
earlier. ’ q4 Their absorption maxima are distinctly shifted to longer 
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Fig. 1. Electronic absorption spectra of 4A-4C at 298 K in equimolar methanol/water. 
-, 4A, H; 0.0; ---, 4B, pH* 1.40; ... .., 4C, pH* 3.85. 
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Fig. 2. Electronic absorption spectra of 4DQF at 298 K in equimolar methanol/water. 
-, 4D, pH* 3.82; - --, 4E, pH* 2.34; . . . . ., 4F, H,* -2.0. 
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Fig. 3. Electronic absorption spectra of the protonated forms of 4A4E at 298K in 
equimolar methanol/water. -, 4A(H+), H,* -4.0; ---, 4B(H+), H,* -2.0; . . . . . . 

4C(H+), H;: 0.0; -.-., 4D(H+), Hz 0.0; -. .-. ., 4E(H+), H,* 0.0. 

wavelengths than those of the di-indolylhetarylmethane dyes’ and lie in 
the range of the indolizinyl derivatives4 

Protonation of the dyes with a basic centre causes a bathochromic shift 
of the first two absorption bands in analogy to their parent dyes,rV4 
revealing halochromic properties (Fig. 3). 

In order to explain the spectral variations on the donor and acceptor 
hetarenes, quantum-theoretical calculations have been carried out. SCF- 
CI computations, the method and parameterisation mentioned elsewhere,4 
including the same twist angle of 45” for the central bonds, proved 
that the first two electronic excitations are nearly pure HOMO-LUMO 
and NHOMO-LUMO transitions, the first being x- and the second 
y-polarised, analogous to ordinary triphenylmethane dyes.g Table 2 
compares the calculated absorption maxima with the experimental 
results, showing that except for the ‘unsubstituted’ dye 4 (R = H) the 
experimental maxima are higher by 30-70 nm. As discussed earlier,4 this 
may be caused by an additional bathochromic shift due to an increase 
of the twist angles of the central bonds inflicted on 4 by the bulky 
substituents R which was not considered in the calculations. (Consider 
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TABLE 2 
Experimental and Calculated Visible Absorption Maxima of Dyes 4 and Their Erotonated 

Forms 4(H+) 

Compound Calculated (nm) Experimental (nm) log & 

L fnllx 1 1 max 2 Iz mox 1 1 mm 2 

4A 651 

4A(H+) 666 

4B 645 

4B(H+) 661 

4c 643 

4C(H +) 654 

4D 636 

4D(H+) 645 

4E 638 

4E(H+) 646 

4F 626 

4(R = H)8 629 

537 

539 

535 

521 

523 

510 

427 

422 

445 

449 

443 

697 

777 

685 

721 

684 

730 

682 

732 

675 

722 

658 

614 

477 

500 

475 

416 

450 

465 

425, 315 

406 

425, 375 

425 

445 

4.61 
4.00 
4.37 
3.81 
4.67 
3.94 
4.64 
3.76 
4.71 

(sb.) 
4.51 
4.02 
4.39 

(sb.) 
4.28 

(sb.) 
4.76 

(sb.) 
4.68 

(sb.) 
4.76 
3.81 

especially the phenyl-substituted derivative 4F, for which the PPP model 
predicts no shift at all in relation to 4 (R = H).) 

The purity of the first two transitions does however allow a discussion 
of the spectral influence of the nitrogen position in the three di- 

azaindenylmethane dyes, i.e. the indole,’ indolizine4 and isoindole 
derivatives, as well as the effect of the substituents R on the simple PM0 
basis. 

Implying therefore that the total trihetarylmethane systems may be 
broken up into the di-donorhetarylmethane fraction and the varied 
(hetero)aromatic substituents R, and further idealising the former n- 
system by applying the isoelectronic di-indenylmethane anion in a planar 
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w HOMO 

m NHOMO 

Fig. 4. Expansion coefficients of the frontier orbitals of the di-indenyl anion. 

form, the HMO calculation yields the frontier orbital functions shown in 
Fig. 4. 

The above-mentioned foundation for the additional bathochromic 
shift (relative to the PPP calculations) is now easily explicable: while the 
HOMO is insensitive to twisting, since it is non-bonding in the central 
bonds, the LUMO energy is decreased because of its fairly strong 
antibonding character in them, resulting in the observed bathochromic 
effect. 

From the depicted wave functions of the di-indenylcarbeniate anion 
(Fig. 4) it can be derived that this anion, if available, would absorb 
at longer wavelengths than its heteroanalogue indole.’ Even further 
bathochromism can be expected if nitrogen is placed at the 2-position to 
give the isoindole derivatives. A similar but less pronounced effect is 
expected for the indolizine parent. Thus the order of the absorption 
maxima should be indole $ indolizine < isoindole dye. However, the 
experimental results gave the following order: indole -+ isoindole < 
indolizine. This discrepancy is not surprising in view of the simplifications 
of the model; it might be removed simply on inclusion of a o-frame 
polarisation.‘O 

Earlier papers’*4 described correlations of the absorption shifts AE,, 
of the longest wavelength band of the variously hetaryl-substituted di- 
indolyl- and di-indolizinylmethane dyes with the second-order perturbation 
AE rUMO,aS, defined by eqn (1) where cLuMO is the Hiickel coefficient at 
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Fig. 5. Correlation of electronic absorption shifts E, versus second-order perturbations 
of (het)arene-substituted dyes 4 and their protonated forms: I, 4F; 2, 4E; 3, 4D; 

4, 4C; 5, 4B; 6, 4A; 7, 4B(H+); 8, 4&H+); 9, 4D(H+); 10, 4A(H+). 

the connecting centres r and s, E,,,, the LUMO energy of the partial 
n-systems R and S and /? the resonance integral. 

2 

AEL,,,,,, = CLUMo~r* 
Ct”MO,s 

iEL”MO,R - EL”MO,Sl ’ ” 
(1) 

Quite an analogous correlation could be found in the present dye series 
as is shown in Fig. 5. The cL”Mo and ELUMO values were obtained by 
introduction of a PPP-based Hiickel-parameter set” into the HMO 
calculations of the fragments R and S. The dye fragment R was assumed 
to be symmetrically rotated about the central bonds by 45” each, the 
effect of which was taken into account by applying j? = & cos o, o being 
the rotational angle. 

The value for the quinolinium system 4C(H+) has been omitted 
because the LUMO eigenvalues of the partial n-systems R and S lie too 
close together, thus violating the perturbation concept. l2 Excluding 
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4C(H+) a correlation coefficient r of 0.926 results for the regression line 
(Fig. 5) which is represented by eqn (2), leaving fi undetermined. 

AE, = O-098 + 0.721 AE,uMo as (2) 
The correlation is slightly less satisfactory than for the di-indolylmethane 
series’ which at least is partly due to the narrower shift range. In view of 
all the inherent uncertainties of this model (variation of the twist angles 
of the central bonds, neglect of the first-order perturbation, i.e. cr-core 
polarisation, varying solvent effects) apart from those arising from the 
simplifications in deriving eqn (1) the correlation is still acceptable. This 
indicates that the influence of the substituents on the absorption spectra 
of 4 is indeed mainly carried by the LUMO-LUMO interaction of the 
partial x-systems, a conclusion which cannot be extended to di- and tri- 
phenylmethane dye systems however.(j 

5. DETERMINATION OF PROTOLYSIS CONSTANTS 

5.1. Method 

The method of measuring the protolysis constants of dyes 4A-4F in an 
equimolar water/methanol mixture has been described elsewhere.1,4 The 
resulting pK* and H,* values respectively have been obtained from a least- 
squares fitting of eqn (3) to the measured spectral data at several protic 
concentrations and for several wavelengths. 

E(pH*) = 
E, + E, . ~o”(PH*-PK*) 

1 + ~o~(PH*-PK*) 

5.2. Results and discussion 

Analogously to the indolyl’ and indolizinyl parents4 the present systems 
suffer marked spectral changes under various protic conditions, reflecting 
their amphoteric character. While protonation of the basic centre of the 
acceptor-hetarene parts of 4 causes a bathochromic shift of the two 
absorption bands in the visible spectral range (Table 2) the hydroxylation 
at high pH values bleaches the dyes, a feature common to most tri- 
phenylmethane dyes. In extremely highly acidic solution even the phenyl 
derivative 4F is protonated, but the drastic reduction of the intensity 
of the long-wave absorption band indicates that the proton attacks 
the di-isoindolylmethane chromophore rather than the phenyl residue. 
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TABLE 3 
Dissociation Constants p&j+ and pK* and n Values” of 4A4F in Equimolar 

Methanol/Water at 298 K (Ionic Strength = 0.1 M) 

Compound PK:+ n PK* n 

4A 6.21 f 0.28 
4B 6.93 + 0.02 
4c 7.35 + 0.05 
4D 744 & 0.05 
4E a.21+ 0.02 
4F 9.37 + 0.02 

a For definition see eqn (3). 

0.47 f 0.14 - 2.30 k 0.05 1.29 + 0.06 
l~lOf0~05 1.32 k 0.02 2.16 + 0.43 
1.40 f 0.20 1.60 f 0.05 1.81 f 0.31 
0.90 _+ 0.12 1.97 f 0.06 1.15_+0.14 
1.15+0.04 1~12+0~01 2.58 + 0.11 
1.26 + 0.02 - 6.03 + 0.20b 0.93 + o* 11 

b Protonation at the isoindolyl fragment, value defined by H,* function.” 

Consequently the spectra of all the other systems 4A-4E suffer the same 
hypochromic effect under these extreme conditions. Yet pKt values for 
this second protonation equilibrium could not be obtained due to 
solvatochromic effects superimposed on the protolytic equilibrium.i3 

In Table 3 the pK* values and the hydroxylation constants pKi+ ,I4 
including the quantity n, defined by eqn (3), are given. From the n values, 
which should normally be 1.0, it can be deduced that the constants should 
be interpreted ‘cum grano salis’. The reason is that in the case of the 
determination of pK g+ the solutions had to stand overnight in order to 
achieve hydrolytic equilibrium leading to partial degradation of the 
carbinols. The measurements of the pH* in the range O-2, on the 
other hand, are uncertain due to the unknown acid error of the glass 
electrode in the water/methanol mixture. Nevertheless a comparison with 
the respective indole’ and indolizine4 parents reveal an unambiguous 
sequence indolizinyl > indolyl > isoindolyl dye with respect to the pKi+ 
values. This contrasts with the basicity of these systems lying within a 
range of less than 1 pK* unit, reflecting the unpredictable influence of 
the solvation energy and entropy differences of the respective reaction 
partners. 

6. EXPERIMENTAL 

6.1. General 

A heating table equipped with a monocular from Leitz (Wetzlar) was used 
for measuring melting points (m.p.), which are corrected. The analytical 



Bis(2-methyl-l-phenyl-3-isoindolyl)-(het)arylmethane dyes 245 

departments of Ciba-Geigy AG and Sandoz AG carried out the micro- 
elemental analyses. Electronic absorption spectra of the dyes in Merck 
Uvasol solvents were recorded on a Beckman Acta M IV spectrophoto- 
meter. Control of pH* and of H,* was maintained by means of Merck 
Titrisol buffers and pure sulphuric acid respectively. Column-chromato- 
graphic purification of product 4A was achieved on silica gel 60 from 
Merck with grain size 0.063Xl.2 mm. Preparative thin-layer chromatog- 
raphy was carried out on Merck TLC plates with silica gel 60 FZs4 of 
2 mm thickness. 

PPP-CI calculations were carried out on the Univac llOO/Sl TSO- 
system computer from Sandoz AG; the remaining computations including 
HMO calculations, least-squares optimisations, and drawings of EA 
spectra and molecular formulae, were executed on a MINC 1 I-BD 
computer from Digital Equipment Corp. fitted with a 4662 Tektronix 
plotter and an LA 120 printer (DEC). 

6.2. Syntheses 

Bis(2-methyl-I-phenyl-3-isoindolyI)-2-benzothiazolylcarbenium perchlor- 
ate (4A) 
Condensation of 395 mg (2.41 mmol) benzothiazole-2-carbaldehyde 2A 
and 1 g (4.82 mmol) 2-methyl- I-phenylisoindole 1 was carried out under 
catalysis by a few drops of acetic acid by refluxing for 2 h in 10ml 
ethanol. At room temperature the precipitated intermediate was re- 
dissolved with a little chloroform and oxidised with 1.3 g (4.82 mmol) 
iron trichloride (hexahydrate); the deep green solution was washed after 
2 h with saturated aqueous sodium perchlorate, then with water and 
finally evaporated to dryness. 

The crude product was purified by column chromatography on silica 
gel with methylene chloride containing an increasing amount of aceto- 
nitrile and finally with acetonitrile plus one drop 70 % perchloric acid/ 
100 ml solvent. The solution was evaporated and the residue recrystallised 
from ether/petrol ether to yield 242 mg (15 %) pure green product, m.p. 
190 “C (contraction). 

C,,H,,N,O,SCl .0.6 H,O (669.0) 
Calc. C68.23 H4.40 N 6.28 0 11.00 C15.30 H,O 1.61% 
Found C67.94 H4.61 N6.30 0 10.73 Cl537 H,O0*84% 
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Bis(2-methyl-l-phenyl-3-isoindolyl)-(l-methyl-2-benzimidazolyl) 
carbenium perchlorate (4B) 
A solution of 386 mg (2.41 mmol) 1-methylbenzimidazole-2carbaldehyde 
2B and 1 g (4.82 mmol) 2-methyl- 1 -phenylisoindole 1 in 10 ml ethanol and 
a few drops acetic acid was refluxed for 3.5 h in a nitrogen atmosphere. 
Addition of 652 mg (2.41 mmol) iron trichloride turned the green colour 
of the solution temporarily brown; the precipitate was dissolved by 6 ml 
chloroform and the reaction mixture washed with saturated aqueous 
sodium perchlorate and water, and the organic phase evaporated. The 
residue was purified by preparative thin-layer chromatography on silica 
gel with methylene chloride/acetonitrile (3: 1) to give 126 mg (8 “/,) green 
dye salt, melting at 199°C (contraction). 

C,,H,,N,O,Cl. 0.65 H,O (666.9) 
Calc. C70.24 H4.88 N8.40 011.16 Cl532 H,O 1.75% 
Found C 70.00 H 5.04 N 8.53 0 10.80 Cl 5.37 H,O 1.26 % 

Bis(2-methyl-I-phenyl-3-isoindolyl)-4-quinolylcarbenium perchlorate (4C) 
Under a nitrogen atmosphere, a mixture of 300 mg (1.9 1 mmol) quinoline- 
4carbaldehyde 2C and 800 mg (3.86 mmol) 2-methyl- 1 -phenylisoindole 1 
was stirred in 5 ml ethanol and three drops acetic acid at room temperature 
for 2 h. To the resulting greenish slurry a solution of 1.04 g (3.86 mmol) iron 
trichloride in 5 ml ethanol was added, changing the colour of the precipitate 
immediately to brown. After addition of chloroform and washing with a 
saturated aqueous sodium perchlorate solution, the organic phase was 
evaporated and the residue worked up analogously to 4B. The yield of 
pure green crystals, melting at 193 “C (contraction), was 130 mg (10 %). 

C,,H,,N,O,Cl .0.4 H,O (659.4) 
Calc. C72.87 H4.71 N6.37 0 10.68 C15.38 H,O 1.09% 
Found C 72.92 H 4.58 N 6.46 0 10.97 Cl 5.43 H,O 1.05 % 

Bis(2-methyl-l-phenyl-3-isoindolyl)-4-pyridylcarbenium perchlorate (4D) 
In a solution of 10 ml ethanol and three drops acetic acid a mixture of 
260 mg (2.43 mmol) pyridine-4carbaldehyde 2D and 1 g (4.82 mmol) 2- 
methyl-1-phenylisoindole 1 was brought to reaction at room temperature 
for 1 h under a nitrogen atmosphere. To the resultant slurry 1.3 mg 
(4.82 mmol) iron trichloride was added and stirring continued for another 
3 h. After addition of chloroform and an aqueous sodium perchlorate 
solution, the organic phase was separated and worked up according to the 



Bis(2-methyl-l-phenyl-bisoindolyl)-(het)arylmethane dyes 247 

procedure outlined for 4B, yielding 330 mg (23 %) green dye salt, m.p. 
312-14°C (decomposition). 

C,,H,,N,O,Cl. 0.5 H,O (611.1) 
Calc. C70.76 H4.78 N6.88 0 11.78 C15.80 H,O 1.47% 
Found C 70.71 H 4.83 N 6.83 0 11.53 Cl 5.98 H,O O-3 % 

Bis(2-methyl-I-phenyl-3-isoindolyl)-2-pyridylcarbeniumperchlorate (4E) 
In 10 ml ethanol 130 mg (1 a21 mmol) pyridine-2-carbaldehyde 2E was 
condensed with 500mg (2.41 mmol) 2-methyl-1-phenylisoindole 1 at 
room temperature, in the absence of oxygen and catalysed by three drops 
acetic acid. After 3 h stirring, 650 mg (2.41 mmol) iron trichloride was 
added to the strongly fluorescent solution, causing an immediate dark 
green colouration. A further 20min stirring, after working up as 
described for 4B, gave 200 mg (27 “/,) pure green crystals, melting at 195 “C 
(contraction). 

C,,H,,N,O,Cl .0.5 H,O .0*07 HClO, (618.1). 
Calc. C69.95 H4.74 N6.80 0 12.37 C16.14 H,O 1.46% 
Found C70.09 H4.64 N6.66 0 12.35 C16.16 H,O 1.13% 

Bis(2-methyl-I-phenyl-3-isoindolyl)-phenylcarbenium perchlorate (4F’) 
A solution of 26 mg (O-24 mmol) benzaldehyde 2F and 100 mg (0.48 mmol) 
2-methyl-1-phenylisoindole 1 in 5ml ethanol was stirred at room 
temperature under a nitrogen atmosphere in the presence of three drops 
acetic acid. After 30 min the fluorescent, whitish slurry was heated for 3 h, 
during which time the colour turned a deep blue-green. After cooling, 
130 mg (O-48 mmol) iron trichloride was added to complete the oxidation. 
The reaction mixture was then diluted with chloroform, washed twice 
with 10% perchloric acid, then with water and the organic phase 
evaporated. Twofold recrystallisation from methylene chloride/ether/ 
petrol ether gave 44 mg (30 %) pure green salt, m.p. 172 “C (contraction). 

C,,H,,N,O,Cl. 0.25 H,O (605.6) 
Calc. C73.38 H4*91 N4.63 0 11.23 C15.85 H,O0*74% 
Found C 73.48 H 4.95 N 4.66 0 11.25 Cl 5.77 H,O 0.78 % 
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