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Abstract: The lsolatlon of benzhydrol and Its ether In conJunction with N-formyl- 
benzhydrylamlne In the Leuckart reactlon of benzonhenone 1s reported; It rs postulated 
that this alcohol 1s a possible intermediate in the reactlou. 

Thr Leuckart react&on, 192 about a century old, has remained one of the facile 

routes to the synthesis of a l=arge number of amines. 
3 Even though several intermedlates 

such as carblnolamines, aldlmlnes and ketimines have been postulated for this reaction, 

the actual species and the mechanism Involved are St.111 not quite well understood. 
4-6 

H recent h~?othesls assuT.cs the formation of ester-, of o(-amlnoalcohols and formic acid 

as InterLledrates which ouffer reductive decarboxylation to give the usual Leuckart 

products. 7 

In order to gain more lnslght into the nature of this reaction, particularly with 

respect to the intermediates Involved, we repeated the Lewis acla catalyzed benzophenonc 

experiment of Bruce and Webers, 
a 

In which N-formylbenzhydrylamine was obtained rn 

excellent yields. Our results nre summarized in Table 1. 

Benzophenone, when heated ulth formamide (99%) as usual, but in the dark, with 

or wlthout an!lydrous magnesium chloride (runs 1 and 2) , and the water insoluble fraction 

resolved 0;' preparative thin layer chromatography (TLC, S102, acetone/benzene), gave 

N-forrlylbenzhydrylamnlnc, unreacted ketone, and two additional products. The latter 

were identified as benzhydrol Tad benzhydryl ether, respectively (I&t, IH, mp comna- 

rlson with the authentic samples). In no case was it possible to detect either a 

ketlmlne (or an a,jlnoalcohol) 1.ltermediate In the total mixture. 

Taulc 1. Leucksrt deoctlon with uenzoohenone and Isenzhydrol 
--me- --___----___--- 0-m --- -_ __*._. 

Products ____._____ 

Ph2CHl~1fCH0 Ph2CHOri Ph2CXj20 

Hun Conrlltlons Weagents\mol) (%) (ng) (me) _- ___.__-___ -_ a__ ---__ 
1 4 lsO-195 G, dir!; n, 

o. 
c.03 , , Ph2CO; 0.18 HCCNH2 53 13.0 71.0 

2 as In run 1 + O.OOj mol as In run 1 97 24.7 5.4 
anhy:. AA{ Cl 

2 

3 as 1~1 run 1 o-o_ , -Jh2CIIOH) 0.18 , HCONH2 64 91.3 
4 as 111 run 2 as In run 3 86 138.2 
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The above observations, not reported in 

suspect benzhydrol as a possible lntermedlate 

previous investigations, 4.8 led us to 
in the reaction. The versatlllty of this 

alcohol as an alkylatlng agent, ln particular, has been well demonstrated in the work 

of Segrave 9 whereby a variety of trlphenylmethanes were synthesized from anisole, benzene, 

toluene ,and the substituted and unsubstituted alcohol, respectively, in the presence of 

an acid catalyst. 

Aeatlng of benzhydrol vzth formamlde , with or without catalyst (runs 3 and It), Gave 

in each case N-formylbenznydrylam~ne and benshydryl ether, respectively. 

These facts lndlcate that the reduction of bensophenone to benzhydrol in formamide 

occurs and the subsequent reactions are simple alkylation of formamide or its derived 

ammonium salt to give the benzhydrylamine products, and could account for the preeenco of 

benzhydryl ether In the reaction mixture. 

Ph2CO 
HcONH2 

-[ 3 

Ph2CHOH 
HCONH2 

heat (ammonium salt) 
l Ph2CHNHCHO 

Horli and coworkers" had earlier reported an unusual rearrangement In the Leuckart 

reaction of beneophenone when treated with diphenylurea and formic acid; the main product 

obtained was o-dlphenylmethylanllIne. It is possible that this was a simple case of 

C-alkylatlon of aniline oy benzhydrol. 
11 

Acknowledgements: This work was supported by Senate Research Grant No. 00343/79 of the 

University of Nlgerla. We th,ank Messers 0.0. Ibe and N. Igweh of the Department of 

Chemistry, University of Nl;erla, for IR and NNR spectral measurements. 

REFERENCES AND NOTE 

1. R. Leuckart, Chem. Ber., 18, 2341 (1885). 

2 N.C. Deno, 1I.J. Peterson and G.S. Salnes, Chem. Revs. 60, 7 (1960). 

3. M.L. Moore, Org. Reactions, ,5, 301 (1949). 

4. C.B. Pollard and David C. Young, J. Org. Chem. l6, 661 (1951). 

5. E. Breuer and David Melumad, Tetrahedron Lett. 1969, 3595. 

6. Ad'. Rekasheva and G.P. Mlklukhln, Chem. Abstr. z?_, 4978b (1957). 

7. A. Lukasiewicz, Tetrahedron 2, 1789 (196)). 

a. V.J. Webers and W.F. Bruce, J. Am. Chem. hoc. 2, 1422 (1948). 

9. J.E.H. Segrave, ibiic., 81, 5369 (1959). 

10. Zenlchl Horii, Tatsuo Ssk~ and Yatsumltsu Tamura, Chem. Abstr. z?_, 16364f (1957). 

11. Partial reduction of benzophenone to benehydrol was achieved with potassium forl>Le 

(excess) in bolllnL o-xylene. Study of the isotopic effect (deuterium) In this 

reaction is in procress. 

(Received in UN 7 December 1981) 


