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Practical methods for the direct annellation of benzene rings 

to olefinic bonds are rare. We wish to report a novel method of 

acccmplishing this which provides, inter alia, a useful one-step 

synthesis of unsynmietrical biphenyls. 

The addition of trans, trans-l,k-diacetoxybutadiene (I) to 

dienophlles (II) furnishes adducts of type (III) which might be 

expected to aromatize easily; indeed, in several cases the thezmal 

elimination of acetic acid has been reported.2'3 We have observed 

that heatin& various dienophiles with I at lOO-llO" leads directly 

to aromatized products (IV). 
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Table I lists representative examples. Quinones react readily, 

as grevioUs~ Xked ior ju.$one. * !t%e I!se of nitrostyrenes as 

dienophiles provides a series of 2-nitrobiphenyls, useful inter- 

mediates in the synthesis of unsymmetrical carbazoles.4 
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TABLE I 

AROWPIC F'FiODETS FROMTIE REACPION OF1,4-DIACEPOXYBUl?ADIEN~ 

WI!CH DIENoEllILEs 

Menophlle 

p-Benzoquinone 

1,4_Naphthoquinone 

p-X-ltrostyrene 

j,4-Mmethoxy- 
;-nitrostyrene 

j,4-tkthylenedioxy- 
&nitrostyrene 

Dimethyl acetylene- 
dicarbanylate 

Fhenylprclpiolic acid 

Product 

1,4-Naphthoqulnone 
9,10-Anthraquinone 

9,lGAnthzaquinone 

2-Nitrobiphewl 

j,4-Mmethoxy-2'- 
nitrobiphenyl 

j,4-Methylenediq- 
2'-rdtrobiphergrl (V) 

Dlmethyl-3-acetoxy- 
phthalate 

2-Fhenyl-j-acetq- 
benzoic acid 

Yield (O/o) 

73 
8 

45 

20 

26 

45 

49 

28 

Notes for Table I: Additions to quinones were done in refluxing 
benzene solution; all others were carried out tithout solvent at 
lOWloo. Satisfactory analyses were obtained for all new can- 
pounds. tiown cc+n&xxuds were identified by comparison with authentic 
samples. 

Acetylenic acid derivatives afford products which retain one of 

the acetog groups; In the adduct from phenylpropiolic acid, the 

acetoxy group lost is that expected on the basis of an ionic 

elimination mechanism. The product in this case, 2-phenyl-J- 

acetowbenzoic acid, was readily cyclized by sulfuric acid to 

4-hydrox;yPluorenone. 

Aranatic products should also be available from the reaction 

of acety.Lenk dienophiles with 1-acetqbutadiene. We have found 
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ths.t this reaction, illustrated below, leads directly to benzene 

derivatives without isolation of the intermediate Mels-Alder adducts. 
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Acetylenes tested were dimethyl acetylenedicarboqG,ate, methyl 

phenylpropiolate, and %enzyne"5, which yielded, respectively, 

dimethyl phthalate (43 O/o), 2-carbomethoxyblpheqyl (6 O/o), and 

naphthalene (ll O/o). 

A striking example of the utility of this new method of 

construction of benzene rings, especially for unsymmetricalbi- 

phenyls difficultly obtainable by the Ullmann or other methods, 

is its use in the synthesis of ismine (IX), an alkaloid isolated 

from various Amaryllidaceae species by Highet.6 3,4-Mzthylenedioxy- 

2'-nitrobiphenyl (VI, prepared as shown in Table I, served as the 

starting material.. Treatment with formaldehyde and hydrogen 

v. R=R VII. R= H 
VI. R= C&OR VIII. R= CO_$,H, 

IX. 
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chloride in acetic acid, followed by hydrolysis witi] blcarbo.~:te, 

gave the 'qdroxyrret‘nyl derivative (VI'. C&dy-tic hydrogemtion 

yielded the amdne (VII), con\::rted by treatment with ethyl chloro- 

carbcnste in pyridine to (VIII). Lithium aluminum hydride reduc- 

tion gave ismine, m.p. 97-98', Identical by mixed m.p. commrison 

and infrared spectra with the natural base. 

Acknowledi?lents.- We gratefully acknowledge the support of the 

Public Hea:.th Service through a research grant [GM-C6568-&] and 

a fellowship to R.M.C., and wish to thank Dr. Robert Highet for 

samples of ismine a& its picrate. 

REFERENCES 

1. Alfred P. Sloan Research Fellow, 1963-1965. 

2. H.H. Inhoffen, J. Heimann-Trosien, H. tifeldt, and H. ti&er, 
Chem. ker., a 187 (1957). -_ 

3. (l953)n 
R. Criegee, W. H&-auf, and W.D. Schellenberg, ibid., s 1.26 

4. J.I.G. Cadogan and M. Cameron-Wood, Proc. Chem. Sot p-2) 361 (1962). 

5. L. FrIedman and F.M. Logullo, J. Amer. Chem. Sot., 5 1549 (1963). --- 

6. R. Highei, J. Org. Chem., 2&, 4767 (1961). 


