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AMract-I-Formyl[6]hclicenc tosylhydrazonc (la) heated in bcrucnc solution in the presence of NaH gave a 
carbcnc insertion product. whose suuc~ure (2) was determined by ‘H and “C-NMR spectroscopy and fully 
confirmed by an X.ray diffraction study carried OUI by A. Van Mccnxhc ci al. The resolution of the new 
hydrocarbon (2) has been achieved by hpk. using a silica-gel column impregnated with (-ITAPA 

We wish to report briefly a third type’.’ of a chemically 

induced modification of a [6]helicene skeleron. namely: 

an intramolecular carbene insertion reaction. 

I-Formyl[6]helicenc tosylhydrazone (la) was planned 
to be used for the production of carbene lc from the 

corresponding anion lb. 
In the course of this work, WC have observed the 

formation of a new hydrocarbon CnHIn (M’ for m/c 
340) in the reaction step leading IO the tosylhydrazone. 

The same hydrocarbon is also formed very slowly by 
rcfluxing a benzene/ethanol solution of the isolated 

tosylhydrazonc. The mass spectrum of this tosyl- 
hydrazonc shows no molecular ion; the first ion in the 
high mass region (m/e 340) corresponds IO the loss of 

C,H&C)fi (- 184). 
The new pr&ct is however best prepared (75% yield) 

by rcfluxing the tosylhydrazone (la) in benzene solution 
in the presence of NaH. 

‘lo our surprise, the Cz7HI, hydrocarbon 2. was also 
isolated, as a hy-product. afrcr reduction of Cbromo-l- 

mcnIhyloxycarbonyl[6]helicene (3) with LiAIH, followed 
hy l.iAlH. i AU, in ether al room temperature. The 
hydroctin 2 was fully characterized by its NMR 

spectrum. This skeletal rearrangement may involve. like 
the rcarrangemcnt of 7-substituted norbomadienes des- 

cribed by Franzus and Snyder.’ a hydride transfer to one 

of the cyclic double bonds. A speculative hypothesis 
along this line, which could lx studied using LiAID.. is 
shown in Scheme I.+ 

The structure of the (dl)CCt7Hlh hydrocarbon (2). an 
isomer of the spirohydrocarbon obtained by acid treat- 

ment of I-hydroxymcthyl[6]heliccne,’ was determined by 
‘H and “C-NMR spectroscopy and fully confirmed hy 
an X-ray diffraction study kindly carried out by Pro- 

fessor A. Van Mecrsschc et a/. (personal com- 
munication). CaIalyIic hydrogenation of 2 (H1; 5% Pd/C; 
C&L,) gave the corresponding 56dihydro derivative (M’ 
for m/e = 742). the UV spectrum of which is very similar 
IO the UV spectrum of benzo[c]phcnanthrenc. 

‘H und “C-?J.UH specfru* 

The ‘H-NMR spectrum of 2 contains I4 protons in the 

Weing short of malerial. wc have unfortuna!cly been unable. 
so far. IO repeat and IO study this reaction. 
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Scheme I. 3 LlA1114 + A1C13 - 3 LlCl l 4 Alli 

aromatic region and 2 isolated protons at 6. IO ppm (mul- 
tiplet) and 5.17 ppm (singlet), respectively. 

The “C-NMR spectrum shows that the only Csp’ 
(6 = 45.26 ppm) is a tertiary C atom, the hydrogen of 
which resonates aI 5.17 ppm (5). The twenty-six Csp’ give 
signals located between 125.11 and 141.74ppm. 

The assignment of the protons and of their sequence in 
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Tabk I. ‘H-NMR spectrum of hydrocarbon 2 

I , 6.!il -1-2 ” 8.2 ” 9 7.i25 

2 6.916 Jl-3 - 3.9 10 1 7.725 

a 3 6.951 ,‘. 
.-4 

- C.5 1’ II 1 7.765 

4 7.198 J2_! - 7.3 .i ,, 12 7.847 

’ 3 7.222 ‘2-4 . I.3 I3 7.821 

1 J,,_,2 - 8.6 

I 
J,,_14 - a.2 

i 0 7.322 J3_( - 7.7 i 14 1 7.518 : .T,)_.5 - 3.8 , 

7.537 J7-8 - 8.3 I5 7.299 J14-15 - 7.4 1 

8 7.425 155 5.171 “j - 2.5 
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13 c+ 15 1-4 

12 \/\I 1% c .- 5.6 

Fii. I. lndor cxpcriments on hydrocarbon 2. 

the molecule was carried out by an lndor study (cf. Tabk 

I and Fig. I.). 

The spectrum consists of: one ABCD system which 
contains a strongly shielded proton (6. IOppm; mulliplet), 
one ABC system and four AB systems, two of which 

appear as singkls. The CnHIs hydrocarbon must be 
heptacyclic and structure 2 is fully compatible with the 

NMR data. 
The CS~‘-H~,,~) proton belongs IO a cycloheptatriene 

ring and, at the same time. IO a 1,12methanoben- 
zo[c]phenanthrene (or 6-H-benzo[c.d]pyrene) system. 

Bcnzylic couplings with H,,.,3.11-, ,,, and ‘J couplings 
with Hfqd6, justify the width (Y: = 2.5 Hz) of the H,c5a, 

signal. 
The chemical shift of this proton (d = 5.173 ppm) is in 

the range expected for a H-C(Ar), system. 
The conformation of the hydrocarbon 2 fully justifies 

the shielding of H,,, and H,,,,. which experience the 
anisotropy of the terminal rings. 

The chiraJ hydrocarbon 2 has been resolved by hplc 
using a silica-gel column impregnated with (-)TAPA fol- 
lowing the technique described by Gil Av CI n/.. (S. H. 
Wikn. F. Geerts-Evrard and V. Libert. Brussels. per- 

sonal communication). 
We now plan lo attempl to prepare the tropylium salt 

of the new heptacyclic hydrocarbon described in this 

communication. 

I-Fony/[6]heficmr ror,v/hydra:onr la. A mixture of I- 
formy~6jbeliccnc (0.645 p,; I.81 x IO” mol) amI tosylhydrazine 
(1.86Og; IO-‘mol) m bcnrene-ErOH (3:2) was reduxcd for 28 hr. 

TIC producl. purilkd by column chromatography (sdica-gel 
(150 I); benzene] gave Ihe folbwicg main fracuons: 

(a) 0.081 g (I&) M’ for m/e = 340 (CnH,*L m.p. 242-43’ 
(1.2dimethoxyerham). This producr is identical IO rhc product 2 
described below. 

fb) 0.1390 (21%) M’ for m/r = 358 (CI,HlrO). The NMR 
spectrum of ti compound is identKal wrth the NMR spectrum 
of I-hybroxymetbyll6jheliccnc (unpublished spectrum). 

(c) 0.4948 (SF%) M’ - I84 for m/r = WI. m p l97- 1% (acclom- 
[rile). (Found: C. 77.9; H. 4 4; N. 5.5; S. 6.1. Calc. for C,H,,N.J;O, 
(524): C. 77.84; H. 4.61; N. 5.34; S. 6.11’;%). 

I5b . H btnzo[c.d] - (bnro[6.7]cyclohepfa) [l.!.3~fglp~rmr 
(2). NaH (7.4~ IO ‘mol) was added IO a soln of la (O.lWg; 
3.6 x IO ’ mol) in anbyd benzene (60 ml) and the mixrurc retluxcd 
for 3hr. The product was purified by column chromatography 
(siIKa-gcl @cog); benzene] and recrystallized from 12dime- 
thoxye~han. m.p. 242-243. yield O.o? g (754t); M’ for m/c = 340. 
(Found: C. 95.5; H. 4.7. Cak. for CC,-H,,): C. 95.26; Ii. 4.7-L 

5.6 - fXhyh . l5b . H - bnzulc.d] - (benzo(6.7]cyc/ohepplo) 

[1.23f.g] pynnr. The catalyric hydrogenatron of 2 (long) wac 
carried OUI in benzene soln with 5% PdK as catalyst. M’ for m/r 
342 (CgH,,). UV spectrum very similar IO the LV spectrum of 
benzojc)phenanthrene 
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