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Tridecahelicene, the first benzologue of the multilayered helicenes, has been

synthegsised, in 52 % yield, by the double photocyclisation of IVa.

The cyclodehydrogenation of IVa, involving the loss of 4 hydrogens, can
give rise to no less than 12 isomers, if cyclisations of intermediate pentahe-
licenic structures to perylene systems are considered (2). In order to discard
9 of these possibilities, including all the perylene structures, we have app-
lied the method using partially deuterated derivatives described in the pre-
ceeding communication (this issue of Tetrahedron Letters).

The double photocyclisation of IVb (R=D, R'=H) gave the corresponding bis-
deuterated hydrocarbon, thus proving that the cyclisations do not involve the
labelled positions (B) in the benzo[c)phenanthrene moieties. Of the three re-
maining hydrocarbons (ag'/ag', aB'/aa' and @a'/aa'), the one resulting from a
double cyclisation in the ﬁ'positions of the phenanthrene moiety can, moreover,
be excluded on the followiné ground:

- When the photolysis of IVa was stopped after 45 min, two reaction products
were isolated by chromatography : the fully cyclised hydrocarbon (ca. 25 %)
and a monocyclised product (ca. 50 %). The corresponding bisdeuterated deriva-
tives were obtained from IVb. The N.M.R. spectra (Fig.5 and Fig.6) of the par-
tially cyclised hydrocarbons (C54H32 and CSQH30D2) showed, without ambiguity,
that the first cyclisation had taken place in the 4 position (&' of the phe-
nanthrene moiety to give 1-(2-benzolfc]lphenanthryl)-2-(2-octahelicenyl)ethylene
(-d2 respectively).

* Author to whom inquiries should be addressed.
* #*

Titulaire d'une bourse de spécialisation de 1'IRSIA.
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The photocyclisation of this 1,2~diarylethylene (R=R'=H) gave the fully
cyclised hydrocarbon isolated previously (29 %; identified by N.M.R. spectros-
copy).

O0f the two hydrocarbons which could result from this last experiment, on-
1y [13]helicene (®a'/aa') is fully compatible with the spectral data at hand.
The N.M.R. spectrum is indeed incompatible with the isomeric structure (aB'/
aat'), It moreover excludes the two hydrocarbons which could result from a re-
arrangement of the type described by Mijovic and Coll. (3) (a similar rear-
rangement, in the case of the monocyclised product, is also excluded by N.M.R.
spectroscopy).

The N.H.R; spectrum of [13]helicene in CS2 (Fig.3) shows the following

characteristics :
- The absence of signals at fields lower than 7.23 ppm. This is clear evidence
that every proton in the molecule is under the shielding influence of the in-
duced diamagnetic ring-current of at least one benzenoid ring (u)*t

- A singlet at 6.03 ppm assigned to H the two protons of the middle ring

15,16°
which is overlapped on both sides by the end-rings. The doublet of Hl 30 @t
k]
6.10 ppm, the multiplet of H at 6.55 ppm and the doublet of H at 6.57
3,28 14,17

ppm.
- The presence of a multiplet at a particularly high field (5.82 ppm). This

multiplet is assigned to the end-rings protons H

: : >
above two overlapping rings

which are located just
of [9]helicene

2,29°
(the corresponding protons H

2,21
resonate at 6.25 ppm in CS2).

It is interesting to recall that Longone and Chow (5) have observed a si-
milar effect in the N.M.R. spectrum of a multilayered [2,2]paracyclophane.

The modifications observed in the spectra of the deuterated derivatives
are in accordance with expectations (Fig.4 and Fig.6).

A detailed analysis of the N.M.R. spectra will be undertaken in collabo-

ration with Dr.N.Defay.

* Preliminary assignments based on the study of the lower benzologues (4) and

specific solvent effects (CS2/CGD6)'
*% pmong the structures considered in this work, only [13]Jhelicene fulfils
this condition.

* %,
***The lower benzologue [l2]helicene should already show this phenomenon.
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The reaction scheme leading to [13]helicene is illustrated in Fig.l
Yields : I—II 51 %, II-—>III 66 %, III—IV 75 %. The photocyclisation of IVa
was carried out in benzene solution (100 mg 950 ml) in the presence of iodine
(5 mg) for 105 min at room temperature using a Hanovia 450W medium pressure
mercury lamp (Pyrex-well). Essentially the same experimental conditions were
used for the synthesis of the deuterated derivatives.

[13)helicene was isolated by column chromatography (alumina p.eth.60-70°)
pale green fluorescence on alumina (lst band), yellow crystals (benzene-etha-
nol), m.p 414-415° (capillary tube).

Found M.W. 678 (m.s);C 95,2 %; H 4,8 %; c54H30 requires

M.W. 678,8 ; C 95,5 %3 H 4,5 $; Yield 52 %, U.V. Fig.2

[13]helicene—10,2l-d2. Found M.W. 680 (m.s), C requires 680,8.

54“28D2
1-(2-benzo{c]phenanthryl)-2-(2-octahelicenyl)ethylene, turquoise blue

fluorescence on alumina (2nd band). Found M.W. 680 (m.s); CSHH32 requires :

M.W. 680,8. Yield ca 50 % (after 45 min irradiation). U.V.Fig.2-
1-(2-benzofcjphenanthryl-3-d)-2-(2-octahelicenyl-11-d)ethylene, yellow

crystals (benzene-ethanol), m.p.299-301° (microscope).
Found M.W. 682 (m.s); C 95,1 %; H 5,2 %; C
M.W. 682,8 ; C 95,0 %; H 5,0 %.

5uH30D2 requires :

In order to confirm the structure of the hydrocarbons isolated from the
photocyclisation of IVa, we are presently working on the synthesis of the bis-
deuterated intermediate IVc, required to determine the course of the cyclisa-
tion in the phenanthrene moiety.

Spectral, optical and physico-chemical properties of [13]Jhelicene will be
reported later. Experiments towards the synthesis of other helicenic struc-
tures are in progress.
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