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ABSTRACT: Photolysis of l-chloroacetyl-2,3-dihydr~5-methoxy-lH-dibenzo[de,h]quinoline (3a) 
and the corresponding 5,&climethoxy derivative (3b) in aqueous acetonitrile 
8,13dihydr*2-methoxy- and 8,13-dihydr~l,2-dimethoxy4,6-ethanodibenz[c, 
~~va;~es(4b), respectively. 

j 
ave good yields of 
-azonine-5,7+_hone, 

These represent the first examples of a&bridged isoquinoline 
. The structure of (4a) was confirmed by X-ray crystallography. 

There is currently considerable interest in bridged aromatic systems and derivatives, particularly 
those with short bridging chains’+. Such systems are of interest for studying strain effects on 
physical and chemical properties; they could also provide potentially use>d rigid models for the 
assessment of structure-pharmacological property relationships. Our involvement in this general 
area has focussed on heterocyclophanes and reduced derivatives+, with heteroatoms in the 
aromatic system and/or the bridge. 
a&bridged isoquinoline derivatives 

In this regard we wish to report the synthesis of the first 
(4a,b) with a five-carbon atom bridging chain. 

The derivatives (4a,b) were obtained from the N-chloroacetyl compounds (3a,b), these precursors 
bein pre 
of 7 P 

ared in turn from the dibenzo[de,h]quinolones (la,b)r; reduction (NaBHb, MeOH,O-20”) 
la,b gave the 2,3,7,llb-tetrahydro-lHklibenzo[de,h]quinolin-7-ols (Zas,be), which on 

treatment with chloroacetyl chloride and then aluminium chloride gave the l-chloroacetyl-2,3- 
dihydrc+l&dibenz[de,h]quinolines (3a,b)r. 

Photolysis of (3a) in acetouitrile/water (1:l v/v; 1.9x10-3M) for 1.5 hr (Hanovia 450W Hg arc 
lamp; Corex filter sleeve X >250nm) gave, after filtration through silica gel and then p.t.1.c. 
(silica gel; CHrCl$, the a&bridged isoqmnoline derivative (4a, colourless crystals from EtrO, 
m.p. 183-183.5”)* in 85% yield, together with a small amount of impure gummy material 
tentatively identified as the lactam (5a)Q; 
(lo-3M and 4.6 x lo-4M) were irradiated, 

(5a could not be isolated when more dilute solutions 
alt h ough the yield of (4a) was barely affected. The 

structure of (4a) was initially determined by spectroscopic means. Only six aromatic CH carbon 
resonances appeared in the L3C NMR spectrum, while two new signals at 170.83 ppm and 170.59 
ppm were attributed to the two carbonyl groups; this was supported by the IR spectrum which 
showed two bands at 1730 and 1672 cm-1 consistent with an imide group. Photolysis of (3b) 

x lo-4M solution) under the same conditions as for 
colourless crystals from EtzO, mp. 197-199”)iO 

afforded the dimethoxy analogue 
in 

the photolysate. 
yield; no (5b) could be isolated 

Unequivocal confirmation of the structure of (4a was forthcoming from a single crystal X-ray 
structure determinationii The structure obtaine d! 
co-ordinates are given in Table 1. 

is shown in Figure 1 and non-hydrogen atom 
The molecule adopts a general chair shape’” with bending 

around atoms 8 and 13, as is indicated also in solution by NMR spectroscopy.i3 No other 
2,Sbridged isoquinoline derivatives appear to have been described previously. 
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(1) 

NaBH, 
+ 

(2) 

AICI, - 

CH,CN/H,O 

(5) - (41 
a) R= MeO, R’= H 

Figure 1: Structure of (4a), with the molecule, 
pro’ected normal to the aromatic ring plane; 
20 o thermal ellipsoids are shown for the non- d 
hydrogen atoms, together with skeletal ring 
numbering. 
radii of O.lA. 

Hydrogen atoms have arbitrary 

b) R= R’=MeO 

Table 1. Non-hydrogen atom coordinates 

Atom x Y z 

Mechanistically, the formation of 
r 
4) probably arises from initial electron transfer from the 

anthracene ring to the halogen fo lowed by chloride ion loss and subsequent intramolecular 

radical coupling to give a methoxystabilised carbocationl4. Trapping of this ion by nucleophilic 

addition of water could give a neutral intermediate (o) after loss of a proton. An acid-catalysed 

Grob-type cleavager5,ls would then afford the structure (4). 
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Opportunities exist for generabsation of this cleavage process for the synthesis of other new 
bridged and strained heterocyclic systems. Further functional group manipulations should also 
provide access to 2,8-isoquinolinophane derivatives of potential biological interest. 
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