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1,2=Dihydrocyclobuta[b] quinoline 
By J. HOIIGE MARKGRAF and WILLIAM L. SCOTT 

(Deparfineiit of C h e ~ ~ k s t r j ~ ,  TYii1z'aiii.s College, Il'iliiniiistoiun, ~'lIa.~.sach irsetf.5, 0 1 267) 

describe the preparation and characterization 
oi 1,2-dihydrocyclobuta rbjquinoline (I) ,  the first 
heterocyclic analogue of naphthocyclobutene. The 
first synthesis of this compound was reported by 
q7ilk, Schwab, and Rochlitz,' who obtained (I) 
(606) from a sealetl-tube reaction of anthranil 
with cyclobutanone in the presence of mercuric 
sulphate. 

We report the preparation of the sainc compound 
in good yield via a Friedlander synthesis. 'Treat- 
ment of an ethanolic solutioii of cyclobutanone ancl 
o-aminobenzaldehyde with concentrated potassiuin 
hydroxide for 3 days a t  room temperature afforded 
(I) (5504,) (m.p. 96-5-97-4"; picrate, 1ii.p. 236- 
237" deconip.). The product was also obtained in  
25% yield froiii the same reactants under the 
conditions of acid catalysis recently reported2 for 
this type of condensation. Dihydrocyclobuta jbl- 
qiiinoline \vas characterized by its inass spectruin 

(molecular ion at nz /e  15.5; peaks at h -  1.5 ancl 
&I- 28 iqzfei' d i n )  and its proton magnetic resonance 
spectruin (-A2B2 pattern with multiylets centred a t  
T 6.47 aiid 6-87, assigned to the protons of the 
niethylene groups bonded to the u- and 13-carbons, 
respectiITely). 

CO2H 

I 

l h c  most arresting feature of this strwture is the 
effect that the fused, four-membered ring exerts on 
the basicity of the n~olecule. For a series of coni- 
pounds the half-neutralization potentials (HXP) in 
acetic anhydride a t  25" were determined by titra- 
tion \\-it11 perchloric acid in acetic acid.3 The 
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results are given in the Table. I t  is clear that (I) is 
at least ten times less basic than comparable coni- 
pounds that do not contain a fused, strained ring. 
This constitutes the first observtaion of the 
influence of such a ring system on an adjacent 
hctero-atom. That the fused cyclobutene ring also 
causes abnormal effects in an electronically excited 
state is cvidcnt from the fluorescence data reported 
by Wilk a n d  co-workers.l 

A n  alternative route to this ne\v ring systeni was 
secured by a l’fitzinger reaction, which gave 8- 
carboxy-1,2-dihydrocyclobutaCb]quinoline (11) in 
SO(yo yield. Thus, condensation of isatiii with 
cyclobutanone for 1 hr. in refluxing ethanolic 
potassium hydroxide gave (11) (n1.p. 281-282’). 7 
Thc product, howx-er, did not undergo decar- 
boxylation under a variety oE conditions known 
to c+frct smoothly the sanie reaction for the analo- 
gous compound containing a fnsed cyclopentene ring. 

t Satisfactory analJ-ses were obtained €or all new compounds. 
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T A B L E  

Basicities of sirbstitirted quinoliiies 

Compound HNP PIC,* 

Quinaldine . . . .  . . 305 5.50 
1,Z-Dihydrocyclopenta[bjquinoline 322 5.45 
Quinoline . .  . .  . . 340 5.06 
1,Z-Dihydrocyclobuta [blquinoline 384 4.55 

3,3-Dimethylquinoline . . . .  285 mv 5.99 

* Values are based on the known pK,’s of quinoline 
and quinaldine in water and the assumption that the 
HNP in Ac,O and ph’, in water are linearly related 
(ref. 3). 

(Receizleti’, Febntnvy 16tli, 1967 ; Coni. 145.) 




