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The hydrocarkn 1,2-dfphenylnaphthor~c~~lo~~d~ene (I)' represents 

the only known ex8mple of an isolable compound cont3ining A cyclobutadlene 

nucleus which has only one pair of neighboring carbons fusedto an aromDtlc 

system, and which is not stabilized by metal complexingP 'Ike stability 

of I is attributable not only to a relatively low%band order for the 

2a-8a bond, but also to conjugative stabllisation of the entire system by 

the phenyl substituents.' Significantly, several attempts to prepre the 

isomeric 3,8-diphenylnaphtho[~]cyclobutadiene (II) have sfforded only 

polymer, although the generation of II in theee reactions was confirmed by 

trapping it with 1,2-diphenylisobenzofuran to affordthe crystalline adduct 

III.4 The phenyl subutituente of II must add little resonance stabiliza- 

tion to the naphthocyclobutadiene system since, as in 1-phenylnaphthalene, 

they are twisted considerably out of the plane of the naphthalene ring. 0 

now wish to report the isolation of a derivative of II which is stabilized 

by bromo substituents. 

Bromination of 3,&diphenylnaphtho[~kyclobutene (IV)4a with N-bromo- 

succinimide afforded the following bromides or their mixtures, depending 

upon the reaction conditions used: l-bromo-3,&diphenylnaphtho[g]cyclo- 

butene (V,‘m.p. 143-144'), l,l-dibromo-3,&diphenylnaphtho[~lcyclobutene 

(VI, m.p. 174-175"), l,Z-dibromo-3,6diphenylnaphthor&]cyclobutene (VII, 

m.p. 198.5'), 1,1,2,2-tetra~romo-3,8-diphenylnaphtho[~~cyclobutene (VIII, 

m.p. 222-223").5'S The structures assigned to these bromides were sup- 

ported by their reactions with silver trifluoroacetate, followed by water: 

V, VI, VII and VIII gave, respectively, 3,8diphenylnaphthor;]cyclobuten- 

l-01 (IX, m.p. 206-2070), 3,8-diphenylnaphtho[4]cyclobuten-l-one (X, m.p. 

2O5"), 5,8-diphenylnaphtho[k]cyclobutene-1,2-dial (XI, m.p. 205-209'), and 

3,6-diphenylnaphtho[~kyclobutene-1,2-dione (XII, double m.p. 258” and 

248").' The latter hydrolysis products were further interrelated 11~ the 
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following reactions: chromic acid oxidation of alcohol IX gave ketone X; 

zinc-ammonium chloride reduction of diketone XII gave hydroxyketone XIII 

(m.p. 226'), which was also obtained from ketone X by N-bromosuccinimide 

bromination to bromoketone XIV (m.p. 190-lgl'), followed by reaction of 

Xi3 with silver trifluoroacetate and then water. Hydroxyketone XIII and 

bromoketone XIV showed strong carbonyl absorption (at 5.70 and 5.60 W, 

respectively) and therefore did not spontaneously enolize to the corre- 

sponding cyclobutadienoid tautomers. 

In accord with earlier reports,4 we have been unable to isolate 

5,8-diphenylnaphtho[b]cyclobutadiene (II), generated either from dibromide 

VII and zinc or from monobromide V and potassium t-butoxide. Similarly, 

l-bromo-j,84iphenylnaphtho~]cyclobutadiene (XV) could not be isolated 

when either dibromide VI or' dibromide VII was treated with potassium 

t-butoxide; the initial generation of XV in these reactions was confirmed 

by trapcing it with 1,5-diphenylisobenzofuran to give adduct XVI, m.p. 

276.5'. In contrast, the reaction of tetrabromide VIII with activated zinc 

dust for lo-15 seconds in boiling benzene solution afforded (40% yield) 

stable orange-yellow crystals of 1,2-dibromo-3,8-naphthorglcyclobutadiene 

(XVII), m.p. 162-165' (dec.). The structure of XVII was in accord with 

the following reactions: (a) XVII added bromine readily to regenerate 

tetrabromide VIII in high yield; (b) XVII was reduced catalytically in 

the presence of palladium and triethylamine to hydrocarbon IV; (c) XVII 

added 1,5-diphenylisobenzofuran to afford the colorless adduct XVIII, m.p. 

320". 

Further attempts to ascertain the minimal substituti& necessary for 

the stabilization of the naphtho[&]cyclobutadiene system are in progress. 
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Iv: X=X’=Y=P’=H 

v: x = X’ 8 r = HJ Y’ = h 

VI: X=X’ =H;X=Y’=R- 

VII: X=Y=H;X l r =Hr 

VIII : X=X’ o!=r =Br 

IX: x = X’ a P = B; T = ON 

x: X=T=H)l@=Y’=cN 

xvx: X=Y=Ra 

xv: X=E;Y=Br 

II: x=r*lI 

C6Ha / A O 0 I \ / x 

C$l6 
x: X-H 

XIII: x=ca 
xv: X=R 

'6"s Cs*s 

xvml:X=Y=h 

III: X=Y=H 

xvL:X=BrJY=H 
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5. Elemental analyees and epectrel properties of all new compounds are 
in accord with the aarigned structures. In view of the relative im- 
portance of dibromide XVII its analysis is presented here: Cslcd. 
for caQ&+b2: c, 62.38; H, 3.04; &, 34.58. Found: C, 62.49; H, 
3.10; k> 34.72. 

6. The only bromination product of IV re rted previously (Ref. baa) was 
dibromide VII. The melting pofnt (1 5 ) E"o aecribed to VII in this 
earlier report ia very clone to that found by us for the monobromide 
V. 

7. The stertochemistry at C-l and C-2 in VII and XI is as yet uncertain. 


