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Sumunar?/. A two-step synthesis of  hexaheliccnc (schenle 1 ; 53% over-n.11 yiekl), a three-step 
synthesis of hexahelicene (scheme 2 ;  33Oj, over-all yield), and a two-step synthesis of heptaheliccne 
(scheme 3 ;  14% over-all yield) are described. 

The successful double photocyclisation leading to tridecahelicene in 52% yield 121, 
incited us to adopt similar schemes for the preparation of hexa and Iieptahelicene. 

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

1. Two-ste$ synthesis of hexaheliceqte: scheme I .  Hexahelicene can be prepared in a 
few days from 2,7-dimethylnaphthalene via a Siegrist reaction giving 2,7-distyryl- 

131. 

naphthalene (1) (89%) followed by a double photocyclisation of L (60%). Ovcr-all 
yield: 53%. 

In view of the present scarcity of 2 ,7 -d i ine t l i~~ l i i ap l i t l i~~ l~n~ ,  we have carried out 
another synthesis of hexahelicene using readily available reagents (cf. sclienie 2). 

2 .  Thyee-step synthesis of hexahelicepte: scheme 2. 4-Methylstilbene (cis + trans 11), 
prepared by a Wit t ig  reaction (89Oj,), is condensed with N-(2-naplitliylmetliylene)- 
aniline (Siegrist reaction, 74%) and the reaction product (111) is submitted to  a 
double photocyclisation (55%) to give liexahelicene in 33% over-all yield. Hexa- 
helicene can thus be prepared, in reasonable yield, from benzyl chloride, $-tolual- 
dehyde, 2-naplithaldehyde and aniline. 

1) 

2) 

3) 

Part XXXI o f  ‘Syntheses iii the field of polycyclic aromatic compounds’; part X X X ,  see [I!. 
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3 .  Two-step synthesis oJ' he$takelice?ze: scheme 3. The double photocyclisation of  
1,4-bis-(2-naphthylvinyl)-benzene ( IV),  prepared by a double Wittig reaction from 
p-xylylene dichloride and 2-naphthaldehyde (710/,) 141, gives a mixture of hepta- 
helicene (20%) and dinaphtho[l, 2-a ; l', Z'-h]anthracene (20yo). 

Heptahelicene can thus be synthesised in 14OL over-all yield starting from fi- 
xylylene dichloride and 2-naphthaldehyde. 

An attempt to prepare the intermediate 1,4-Dis-(2-naphthylvinyl)-benzene by a 
double Szegyis,t condensation between $-xylene and N-(2-naphthylmethylene)-aniline 
failed. 

Experimental. .- 1. Scheme /. - 1.1. 2,7-~istyy~lrzuphlhrcle,Lc ( I ) .  3.95 g (25 mmoles) of 2,i-tli- 
mcthylnaphthalenc dissolved in 100 tnl of diiiiethylformaiiiide (freshly distilled over calcium 
hydridc) and 8.95 g (50 mmoles) of N-benzyli~ene-aniline in 100 ml of anhydrous ditncthylforn- 
ainide are added successively (dropwise), with vigorous stirring and under dry nitrogen, to 11.2 g 
(100 mmoles) of potassium t-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 lo", and water 
(150 nil) and 10% HCI (150 ml) are added successively (dropwise). Thc yellow precipitate i s  
filtered, washed with methanol (200 ml) and dried under vacuum. Light yellow powder: 8.3 g 
(980/;, yield). One crystallisstion from dioxan affords 7.5 g (89%) of pure 2,i-distyrylnaphthalene. 
White crystals, m.p.  260-261". Mass spectrum: molecular ion mje 332. 

C ~ , 6 € ~ , ,  (332.4) Calc. C 93.94 H 6.06% Found C 93.5 H 6.1% 
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1.2. ITexahelicen?: dosable fi/zotocyi-Zzsatfo?z qf 1. A solution of 0.2 g (0.6 iiimole) of L,7-clistyryl- 
naphthalcnc ( I )  in 1000 in1 o f  benzene containing 6 nig (0,024 ininole) of iodine is irradiated at 
room tcnipcralure in a pyrcx reactor (stirring) with an H a m v i a  4.50 \Y medium pressure tiler- 
cur). lanip for 13/4 hour. T h e  rcaction product is chromatographcrl on alumina (petroleum 
cther, b.p.  60-70"). Hexaheliccnc (first pale fluorcsccnt fraction) is thcn crystalliseil from 
petrolcum ether [b.p. 60--70'). Pale yellow crystals, i1 i .p .  240 -242-, 120 mg (607;). 

2. Scheme 2. - 2.1. 4-Mcthylstilbene ( I  I ) .  A M'ittig reaction bctwecn p-rolualclehyde and tri- 
phenT.lbenzylphosphonium chloridc carried o u t  in absolute methanol in the prescnce of lithium 
mcthoxide gave a mixture of 67s + travzs4-mcthylstilbcne in 897; yield. 

This hydrocarbon ( C L S  + trans mixture) had prcviously hcen prepared b y  Schlosser & C h r ~ s t -  
man%, in 88% yield, by the 'salt frcc !.lid Wittigreaction' 151. 

2.2. /-.St~r~~Z-4-(2-naphthyZvin~~Z)-hcnzene ( f I I ) .  1;or thc comlensaliou of 4-1nc~thylstilbcnc [ 11) 
with N-(2-naphthylmethylcne)-aniliiie [3c], potassium t-butoxide was used instead of potassium 
hydroxide. Yicld: 74':4], n1.p. 268-268.5'J ( L i l t . :  7176, n1.p. 266-267"). 

2.3. Hrxakelicew~e: double photocyclzsatrojz of I I I .  The photocyclisation o f  I-stpi-~l-4-(2-n;Iph- 
thylviny1)-benzene (111) was carried out  as described above, b u t  for the teniperaturc o f  the solution 
which was kept ncar boiling point during irradiation (1 I/, hour) .  Hexaheliccnc, purified by c1ironi;r- 
togrdphy, was isolated in 557(, yield. 

The  yield remaincd unchanged \&en thc photol) sis \\'as pr(~lringet1 to L 1 / ,  hours. 

3. Scheme 3. - Hefitahelicene: double photoc.yclisatiovr of I L 7 .  A boiling :;elution of 150 mg of 
1,4-bis-(2-naphthylvinyl)-t~cnzenc ( I V )  r4 I (11i.p. 32X -329", from 1-rncthyln~tphthalcne) in 5 1 of 
benzene containing 6 mg of iodine is irradiated (pyrex well, Humvia  450 W mediurn pressure 
mercury lamp) for 1 hour. The solvent is distillc~l an( l  the rcnction product chron1;Ltographc~l o n  
alumina (pctrolcum ether, 11.p. 60-70' ) .  

First fraction (weak bluish-green fluorescence) : hcptahcliccne, 11i.p. 254-255", 201yo yield. 
Second fraction (bluc fluorescence) : dinaphtoi 1,2-a; 1"2'-h 1 ;Lntliraccnc, m.p. 230-231", 20% 

yield. 
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