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The intermolecular reductive coupling of carbonyls to olefins has been accomeliehed by a 

"umber of reagents1 of which the mst general is TiCL,-UAW+, 
Id,2 

. MC Hurry swsted2, in 1974, 

the use of this reagent to couple 1,s and 1,6-diketones to form cyclic alefins. Recently, 

MC Murry and Fleming have shown3 that acrive Ti' powder (TIC13-K') ca" achieve the intramolecular 

reductive coupling of a 1,5-dicarbonyl to form a cyclopenrene derivative. They also prepared3 

cycloheptene and a cyclohexene derivative by reduction of the corresponding 1,2-dials with the 

same reagenr. We became intaested in olefi" synthesis I" connection with "UT work on diaxetanes4 

and wish to report the one-step preparation of 1,2-diphenylcyclobutene (reaction 1) and 1,2- 

diphenylcyclohexene (reaction 2) by the reaction of TIC13-~IA1H4 with the corresponding diketones 

in moderate yields. 
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The preparation of 1,2_diphe"ylcyclobute"e was carried out by the method of Hc Hurry ld.2 . 

1.9 g (SO mole) of LiA1H4 (Alfa-Ventron) "as added to 18.1 g (117 mole) of 'Ml3 (Alfa-Ventron) 

in ?r 500 ml of dry TiiF under N2. The resulting black mixture was heated under reflex for * 15 

min. 5.95 8 (25 mole) of 1,2-dibe"zoyletha"e5 was added and the mixture was heated under reflux 

(oil bath II 85') for 5 daya6. The reaction mixture was diluted with water and extracted wirh 

dietbyl ether or pefmleum ether. The organic layer was washed with water, sat. NaC1, and dried 
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with i.fgsc14. Rmaval Of SOl”ele at reduced pressure yielded 5 g Of a crude Oil which was purified 

by column chromatography (silica gel, petrole* ether) to yield 2.1-3.2 g of crysta1ine 1,2- 

di~henylcyclobufene' (4&61%): mp 5O.E-52" (lit mp: 51.5-52.5 *'a; 54-55" 

(S. 4H) and 6 7.1F7.65 (m. IOH) 
7b,c 

'C); nmr (CDC13) 6 2.80 

. The ir and “V spectra were identical to those of a* 

authentic sample pre,,ared by the treatment of meso-1,4-dichloro-1,4-diphenylbufane with sodium 

amide in liquid ammDni= 7a The thermal conversion of the cyclobutene in a sealed-evacuated 

ampule at 195' for * 10 min produced the expected product 2,3-diphenylbu~adiene in 'or 98% 

yield7='d. 

1,2-Diphenylcyclahexene was prepared by the same procedure except that the reaction mixture 

C19.5 S TiCl3, 2.05 g Lim4, 7.1 g 1,4-dibemoylburane (Aldrich), was only heated under reflux 

for 24 hr=6. Extraction as before yielded 6 S of an oil. Purification by column chrom=toSr=~by 

yielded 2.1 g of 1,2-diph=*ylc~clobexene (3521, nmr (CDC13) 6 1.80 (m. 4H), 6 2.43 (m. 4H), and 

S 7.0 (broad S. lOHI. The mass spectrum of a vpc purified sample Imp 4748" (lit. mp 4~W8.5')~; 

retention time ?1 4 min on 5' x 114" OV 101 column at 210°, Injector 210', Detector 230'1 showed 

a parent and base peak at 234, P + 1 of "u 2% consistent with C&S. 

The =a== of preparation of cyclic okfins in moderate yields increases the utility of 

MC Murry'= method. The pre,,=ration of a strained cyclobutene by the reaction of TiC13-LiAlH4 is 

quite remarkable. 
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