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The reaction of tetmphnylcyclopentodienone (tetracyclone) with a variety of trivalent and 

tetravelent phosphorous compounds (mainly phosphites) has been given in recent litemture 
l-3 

. In the 

course of our investigation of the addition of primary phosphines to various dienonic compounds4, the 

reaction with tetmcyclone was investigated and is described here. 

When a solution of tetracyclone (Z) in phenylphosphino or benzylphosphine is heated at 80” 

for a few minutes under N2 atmosphere, or even more easily by performing the reaction in CCI 
4 

at mom 

tempemture, decolorization of the solution occurs. Following removal of the excess phenylphosphine, 

a crystalline compound (ZZ) could be obtained, m.p. 160-161’ (pet-ether), &a 386 M Q, gKBr 3030, 

1680, 1610, 1590, 1480, 1440, 1340, 1140, 1060, 1020, 930, 790 cm -‘; NMR s 3.76(d,Jy.5Hz, lH), 

4.56(d, J=2.!iM, 1 H) and 7.3 (m,20H); this data unequivocally shows that compound ZZ, which is obtained 

almcst quantitatively from I, is tmns-dihydrohtmcyclone5 - a result which resembles the reduction of Z 

by Ph3SnH6. The second product of the reaction, i.e. the product from the reacting phenylphosphine, 

is very sensitive to oxygen and is most probably a mixture of linearic and cyclic polyphosphines (e.g. 

(PhP)4), which, upon oxidation with HN03 yielded phenylphosphonic acid (identical in all respects with 
70 

an authentic sample)“O. 

Two possible mechanisms 

of Z is initially attacked, while the 

unsatumted carbonyl: 

Ph 

Ph 

0 0 

Ph. 
Ph 
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can be suggested for the above reaction. In the first, the oxygen 

other begins with a Michael type addition of the phosphine to the 
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mechanism (ii) 

The reaction could be followed by reacting Z with PhPH 
2 

in CCI 
4 

in a NMR tube; after 

decolorizotion occurred, two new doublets at 2 4.11 and 4.18 (J p H215 Hz) could be observed. Of 

most significance was the fact that the doublets at g 3.76 and 4.56 belonging to compound ZZ, were 

not observable, thus confirming the existence of an intermediate. The 4.11 and 4.18 doublets attributed 

to two different PhP(H)-group, are in accordance with a mixture of b and c in mechanism (i) as well - - 

as to the possible isomers of 2 in (ii). 



No. 43 

The intermediate is quite stable at room temperature and only on heating for some time it 

decomposes, with the consequent formation of compound ZZ (this observation was followed by NMR 

technique). Additionol complementary data could be derived from the IR spectrum, in wHch the C=O 

absorption of Z at 1700 cm 
-1 

disappeared, during the decolorization, and no other peak which could be 

attributed to C=O was detectable. Only after heating, the 1680 cm” band belonging to the corbonyl 

of ZZ, could be observed. The disappeomnce of the C=O stretching, together with the fact that no 

-OH band was observed, gives support to the O-attack over the C-one i.e. mechanism (i) mther than (ii). 

Further support for this assumption was derived from the fact that the intermediate carld not be acetyloted 

9 
by Ac20 . 

The second step in the reaction seems to be the decomposition of the intermediate by a 

nucleophilic displacement with the aid of a second phosphine molecule, to yield diphenyldiphosphine 

(ZZZ) (a displacement which is similar to the one suggested for the reaction between two molecules of 

10 
benzoyloxydiphenylphosphine) . Genemlly the unstable diphosphines are known to undergo quick 

disproportionation to (ArP), ond the corresponding phosphines 
11 

, a reaction which most probably occurs 

also in this case. 

An interesting product was obtained when the intormediote was decomposed by boiling in 

acetone. The acetone which does not react with phenylphosph ine nor with (f’hP) 
4 

on rafluxing or even 

more dmstic conditions, yielded low yields, upon chromatography, of an oily compound (IV); 

NMR f 1 .40(d,J=15Hx,CHg); 1.5O(d, J=lSHs,CH3); 3.6O(s,OH); 6.97(d, J=756Hr P(O)!) and 7.55(m, Ph). 

tR \3 zf’3 3600, 3250 (OH), 2950 (C-CH3), 2300 (P(O)!), 1590 (Ph); 1435 @h-P); 1170 (EO) cm-‘. 

This data, together with the fmgmentation observed in the mass spectrum suggest thot IV is 

d-hydroxyisopropylphenylphosphine oxide, 

Ph 
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\Q 
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184 (1%) 
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0. 
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The low yield of IV did not olter even if the whole reaction was performed in acetone, a 

fact which moy indicate that ZZZ or its initial disproportionotion product do react with the acetone. 

Reactions of this type between diphosphines and corbonylic compounds are known in the literature 
12 

. 



39’16 No. 43 

References 

1. J.A. Miller, Tetrahedron Letters, 3427 (1970). 

2. S. Ranganathan and B. Singh, Chem. and lnd., 1093 (1969). 

3. M.J. Gallagher and I.D. Jenkins, J. Chem. Sot. (c), 2605 (1969). 

4. Y. Kashman and 0. Amrbouch, Tetrahedron, p, 4213 (1970). 

5. G. Rio and G. Sanz, Bull. Sot. Chim. Fr. 3775 (1966). 

6. L.A. Rothman and E.I. Becker, J. Org. Chem., 3 2203 (TWO). 

7. W. Kucher and H. Buchwald, Chem. Ber., 9l, 22w (1958). 

8. L.W. Doasch and D.C. Smith, Awl. Chem., 23, 853 (1951). 

9. M.J. Gallagher and I.D. Jenkins, J. Chem. Sot. (C), 210 (1971). 

10. R.S. Davidson, R.A. Sheldon and S. Trippett, J. Chem. &c.(C), 1547 (1967). 

11. K. lssleib and K. Krech, Chem. Ber., 9& 2545 (1965). 

12. R.S. Davidson, R.A. Sheldon and S. Trippett, J. Chem. Sot. (C), 1700 (1968). 


