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39, Rapid Syntheses of Hexa and Heptahelicene!?)

by R. H. Martin?), Marie-Jeanne Marchant and M. Baes?)
Service de Chimie Organique, Faculté des Sciences, Université Libre de Bruxclles,
50, Av. F.D.Roosevelt, 1050 Bruxelles, Belgique

(31. XIL. 70)

Summary. A two-step synthesis of hexahelicene (seheme 1; 539, over-all yield), a three-step
synthesis of hexahelicene (scheme 2; 339%, over-all yield), and a two-step synthesis of heptahelicene
(scheme 3; 149, over-all yield) are described.

The successful double photocyclisation leading to tridecahelicene in 52%, yield [2],
incited us to adopt similar schemes for the preparation of hexa and heptahelicene.

The new syntheses reported in this communication are exceedingly short and
simple, The required substituted ethylenes are obtained either by the Wiltig reaction
or, from methyl substituted benzenoid hydrocarbons, by the Siegrist ‘Anil synthesis’
131

1. Two-step svnthesis of hexahelicene: scheme |. Hexahelicene can be prepared in a
few days from 2,7-dimethylnaphthalene via a Siegrist reaction giving 2,7-distyryl-
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naphthalene (I) (89%,) followed by a double photocyclisation of I (60%). Over-all
yield: 539%,.

In view of the present scarcity of 2,7-dimethiylnaphthalenc, we have carried out
another synthesis of hexahelicene using readily available reagents (cf. scheme 2).

2. Three-step synthesis of hexahelicene: scheme 2. 4-Methylstilbene (cis + frans 1),
prepared by a Wittig reaction (899%), is condensed with N-(2-naphthylmethylene)-
aniline (Siegrist reaction, 74%,) and the reaction product (III) is submitted to a
double photocyclisation (559,) to give lexahelicene in 339, over-all yield. Hexa-
helicene can thus be prepared, in reasonable yield, from benzyl chloride, p-tolual-
dehyde, 2-naphthaldehyde and aniline.

1) Part XXXI of ‘Syntheses in the field of polycyclic aromatic compounds’; part XXX, sec [1].
2y Author to whom enquiries should be addressed.
3)  Titulaire d’une bourse de spécialisation de 'L R.S.T.A.



HrLvETIcA CHIMIcA AcTta — Vol. 54, lfasc. 1 (1971) — Nr. 39 359

Scheme 2
(+)
CH,Po, CI{7) L"HO
|
I/\I + |/ 1 _ e L TN cheend _~>—CH3
N \l 89% \_/ a \_/
CH,
(/\“ /\{/(;H:Nucsﬂs
VAN
SN TR NP |
> —CH=CH— —~CH=CH—
Siegrist 749, _/ N/ . N
hy
_ [6]helicene
CeHg, 1, 559,
Schewme 3
(+)
CH,P@, c1~)
| .
‘/\'~ s HO Wittig
S I e,
N i °
CH,P®, Clt~
CH:CH—/ ——\—CH:CH
l/j/:‘/ \:/ \/\”/\ # [7]helicene
SN v . SN N CeHe. Iy 20,

3. Two-step synthesis of heptahelicene: scheme 3. The double photocyclisation of
1,4-bis-(2-naphthylvinyl)-benzene (IV), prepared by a double Wiitig reaction from
p-xylylene dichloride and 2-naphthaldehyde (71%,} [4], gives a mixture of hepta-
helicene (20%,) and dinaphtho(1,2-a; 1',2'-%]anthracene (20%,).

Heptahelicene can thus be synthesised in 149, over-all yield starting from p-
xylylene dichloride and 2-naphthaldehyde.

An attempt to prepare the intermediate 1,4-bis-(2-naphthylvinyl)-beuzene by a
double Stegrist condensation between p-xylene and N-(2-naphthylmethylene)-aniline
failed.

Experimental. - 1. Scheme /. - 1.1. 2, 7—bislyrylnuphlhale;w (1).3.95¢g (25 mmoles) of Z, 7-di-
mcethylnaphthalenc dissolved in 100 ml of dimethylformamide (freshly distilled over calcium
hydride) and 8.95 g (50 mmoles) of N-benzylidene-aniline in 100 ml of anhydrous dimethylform-
amide are added successively (dropwise), with vigorous stirring and under dry nitrogen, to 11.2 g
(100 mmoles) of potassium ?-butoxide. The mixture is heated progressively to 90-95° and this
temperature is maintained constant for one hour. The red mixture is then cooled to 10°, and water
(150 ml) and 10% HCI (150 ml) are added successively (dropwise). The yellow precipitate is
filtered, washed with methanol (200 ml) and dried under vacuum. Light yellow powder: 8.3 g
(989, yield). One crystallisation from dioxan affords 7.5 g (899,) of pure Z,7-distyrylnaphthalene.
White crystals, m. p. 260-261°. Mass spectrum: molecular ion mfe 332.

CoeHly, (332.4)  Cale. C93.94 H6.06% Found C93.5 H6.1%
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1.2. Hexahelicene: double photocvelisation of I. A solution of 0.2 g (0.6 mmole) of 2,7-distyryl-
naphthalenc (I} in 1000 ml of benzene containing 6 mg (0,024 mmole) of iodine is irradiated at
room temperature in a pyrex reactor (stirring) with an Hanovia 450 W medium pressure mer-
cury lamp for 1%/, hour. The rcaction product is chromatographcd on alumina (petroleum
cther, b.p. 60-70°). Hexahelicenc (first pale fluorescent fraction) is then crystallised from
petroleum cther (b.p. 60-70°). Pale yellow crystals, m.p. 240--242°, 120 mg (60%,).

2. Scheme 2. — 2.1. 4-Methylstilbene (I11). A Wittig reaction between p-tolualdehyde and tri-
phenylbenzylphosphonium chioride carried out in absolute methanol in the presence of lithium
methoxide gave a mixture of cis + trans 4-methylstilbene in 899%, yield.

This hydrocarbon (cis + trans mixture) had previously been prepared by Schlosser & Christ-
mann, in 889 yield, by the ‘salt frec vlid Wittig reaction’ |5).

2.2, [-Styyyl-d-(2-naphthylvinyl)-benzene (I11). For the condensation of 4-methylstilbenc (L1}
with N-(Z-naphthylmethylene)-aniline [3¢], potassium ¢-butoxide was used instead of potassium
hydroxide. Yield: 749, m.p. 268-268.5” (Litt.: 71%,, m.p. 266-267°).

2.3. Hexahelicene: double photocyclisation of 111. The photocyclisation of 1-styryl-4-(2-naph-
thylvinyl)~benzene (111) was carried out as described above, but for the temperature of the solution
which was kept near boiling point during irradiation (11/, hour). Hexalelicene, purified by chroma-
tography, was isolated in 559, yield.

The yield remained unchanged when the photolysis was prolonged 1o 21/, hours.

3. Scheme 3. — Heptahelicene: double photocyclisation of 1V. A boiling solution of 150 mg of
1,4-bis-(2-naphthylvinyl)-benzene (IV) [4] (nup. 328-329°, from 1-mcthylnaphthalene) in 5 1 of
benzene containing 6 mg of iodine is irradiated (pyrex well, Hanovia 450 W medium pressure
mercury lamp) for 1 hour. The solvent is distilled and the reaction product chromatographed on
alumina (petroleum cther, b.p. 60-70°).

Ifirst fraction (weak bluish-green fluorescence) : heptahelicene, m.p. 254-255°, 209, yield.

Sccond fraction (bluc fluorescence): dinaphto(1,2-a; 1’2~ anthracene, m.p. 230-231°, 209,
yield.
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