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Very little is known concerning the behavior of cyclopropenones toward organometallic re- 

agents. 233 In fact, no reports have appeared regarding the conjugate attack of such reagents 

on cyclopropenones. 495 We wish to report here the formation of a,B,B-triphenylpropionic acid 

(7a) and a,B,Y,y-tetraphenylbutyric acid (7b) as a result of the conjugate addition of phenyl- - - 

lithium and diphenylmethyllithium, respectively, to diphenylcyclopropenone (L). 

Normal addition6 of 

under nitrogen produced 

aqueous KH2P04 afforded 

1. in THF to a solution of phenyllithium7 (slight excess) in THF at O" 

a red-brown solution. Hydrolysis of the reaction mixture with saturated 

the known a,B.B-triphenylpropionic acid (7a)8 in approximately 18% - 

yield9 after recrystallization from cyclohexane, mp 220-221' (lit. a KBr -1 
mp 221.5-222O) " m8x (cm 

3450-2400 (s, broad), 1700 (s), 1605 (m), 1590 (m), 1500 (s), 1455 (s), and 1420 (m); nmr 

1 

1. (CDCl3, 6) 10.5 (lH, singlet), 6.9-7.5 (15H, multiplet), and 4.50 (2H,AB quartet, J = 12.5 Hz 

A minor amount of a red crystalline solid (approximately 1O%)9 was also isolated by Florisil 

chromatography (benzene:hexane 1:l) of the neutral residue and purified by recrystallization 

from cyclohexane. It was identified as 2,3_diphenylindenone (s), mp 151-153' (lit. 10 mp 

152-153') by direct comparison with an authentic sample. 11 

l2 Similarly, the addition of 1. in THF to a solution of diphenylmethyllithiu in THF at 

0' under nitrogen followed by hydrolysis as above afforded in addition to an unidentified 

carbonyl compound a mixture of carboxylic acids in approximately 70% yield, identified as 

The higher melting epimer13 erythro and e- a ,t$ y,y-tetraphenylbutyric acid (7b). - 

(mp 199-2000), isolated by fractional recrystallization from benzene-cyclohexane, exhibited 

the following microanalytical and spectral data: Anal. Calcd for C28H2402: C, 85.68; 

1883 
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H, 6.16; Found: c ,85.84; H, 6.12; v:: (c,II--~) 35@0-2400 (s, broad),1705 (s), 1600 (m), 

1590 (w), 1495 (m), and 145C1 (m); AZ: 260 my (E 840); nmr (CDc13, 6) 11.1 (lH, singlet), 

6.7-7.7 (20H ,complex), and 3.9-4.9 (3H, eight line ABC pattern). Finally, the erythro and 

a acids 82 were synthesized unambiguously -the Michael addition of diphenylmethyllithiu 

to a-phenylcinnamonitrile followed by hydrolysis of the erythro- and ta- cc,g,y,y-tetra- 

phenylbutyronitriles with either potassium hydroxide in refluxing ethylene glycol or a re- 

fluxing mixture of aqueous sulfuric and glacial acetic acids. 
14 

The production of carboxylic acids 7a and 7b requires initial conjugate addition of phenyl- - - 

lithium and diphenylmethyllithiu to the carbon-carbon double bond of 1. On mechanistic grounds 

indenone 9a .-3 an oxidation product, could arise via attack of phenyllithium on the car-bony1 carbon 

of J_ or via conjugate addition to 1. The use of pentadeuterophenyllithium 15 - clearly establishes 

that indenone &must also arise via addition to the carbon-carbon double bond of 1. - Conjugate 

attack results in loss of identity of the geminal phenyl groups of 2a and necessitates the - 

production of the tetradeuteroindenone 9b and the pentadeuteroindenone 9c. attack of - - However, 

phenyllithium at the cerbonyl carbon would result in the exclusive formation of indenone 9b. - 

In fact, the mass spectrum of deuterated indenone (undeuterated indenone has m/e 282, 265, and 

252) exhibited peaks at m/e 287, 286, 270, 269, 257, and 256, consistent with the production 

of both 9b and 9c. - - 

There are two mechanistic pathways ("x" and "y") which can account for the formation of 

carboxylic acids &and a. Initial conjugate addition of the organolithium reagent to I; affords 

the intermediate cyclopropenolate anion 2. Ring-chain rearrangement of 1 would give the ketenyl 

anion 2 which upon subsequent hydrolysis would afford carboxylic acid 7 via ketene intermediate -- 

S* Alternatively, protonation of 2 could afford a cyclopropanone intermediate &-which could 

yield carbowlic acid 1 by ring opening of the cyclopropanone hydrate 6. 
16-18 

It should be 

pointed out, however, that the operation of path "y" would require selective cleavage of 5 

since carboxylic acids 8a and 8b were not observed in these reactions. - - - 

Path "x" is the preferred mechanistic course for the following reasons: (1) It accounts 

for the selective formation of carboxylic acids z and E. (2) The formation of indenone s 

is best rationalized by cyclization of ketenyl anion 3a followed by oxidation with the formal - 
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loss of lithium hydride. (3) If the reaction mixture resulting from the addition of Lto a 

solution of phenyllithium in THF at -70' is quenched with mesitoic acid, 19 an infrared spectrum 

taken immediately thereafter reveals a band at 2100 -' cm (presumably due to ketene & 20) which 

disappears with time. 

Actually, the formation of 2 does not demand the intermediacy of 3 since Smay arise from 

2 directly. Furthermore the question of a possible equilibrium between 2 and 3 or perhaps the 

existence of a delocalized intermediate which incorporates the features of 2 and 3 must remain - - 

open. Further mechanistic studies are in progress. 
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