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Absrract - I,Z,4-Trioranes readily undergo reductive cleavage upon treatment with zinc and 

acetic acsd to furnish the corresponding 1,2-dials and C3-derived carbonyl compounds in high 

yield. 

Cyclrc peroxides are being increasingly employed an memedia tes  far  creating a variety of dioxygen substituted rub- 

stances such as diols, keto and epoxy alcohols by cleavage of the oxygen-oxygen band.' Two related examples in- 

volving 1,2,4-trioxanes, which aka  contain the peroxidic link, show that they too could be of synthetic p ~ t e n f i a l . ~  So 

far, 1.2.4-tnoranen, unlike their lower homolagues, the secondary ozonider, have been relattvely unknown, and 

therefore unexploited as chem~cal entities? However, methods have been recently developed for preparing a wide 

range of monocychc and bicycllc 1.2.4-trtoraner.' Consequently, they are now available for testing as synthons. Al- 

ready, selective transformations to o-keta acids,' 1.2-dial monoerters6 and 1.2-diols7 have been achieved A typical 

case is the treatment of the err-fused derivative 1 with benzylamine far several days. Aminolysis occurs to give cis- 

1.2-dl01 2 and N-benrylformamide. A limtting condition for this mild process is that the C3 position be unsubrtituted 

We now report that IZ$-trioxanes, regardless of the degree of C3 rubnitution, can be induced to cleanly lxberate the 

1.2-dial together with the corresponding C3 carbonyl derivative by reductive cleavage with zinc and acetic acid. 1n 

other words, the reaction can be used for unmasking either Cuncfmn. If the aim is to prepare diotr, then trioranes 

origrnally prepared from volatile carbonyl partners are the substrates of choice since purification will be facilitated by 

evaporation. The procedure ia both simple and short Treatment of the trioxane, neat or in ether solution with an er- 

eesn of zinc powder and glacial acetic aeld followed by filtration through celite and evaporation of the solvent giver 

the desired dm1 essentially free of impurities The orogres  of the reduct~on can be conveniently monitored by tic in 

order to ensure that all of the triorane is consumed. Illustrations are provided by the trioranes 3, 5, 7, and 8 which 

are converted in almost quantitative yield to the corresponding 1.2-diolr (4 and 6) in which the original configuration 

of the oxygen subrtituents remains intact. The volatile by- product^ acetone, acetaldehyde, and formaldehyde are easily 

removed (entries 1-4, Table 1). 

On the ather hand, the 1.2.4-trioxane entity can be regarded as a latent carbonyl group. Pertinent examples are pro- 

vided by the cyclohexadione mono-acetals 9 and 10. Treatment wlth a two-fold molar excess of 1.4-dimethyl-1,4- 

epidiaxy-1.4-dlhydronwhthalene (11) ~n the Rrerence of trimethylrilyl trifluaromethanenulfonate (TMSOTf, 0.16 mol. 

equiv.) and 2,6-di-r-butylpyridine (DTBP, 0.07 mol. equiv.) in dichloromethane at -7SPC affords the lrioxaner 12 and 



Table 1. ~ k d u c t i o n  of Some 1.2.4-Triaxanep to 1.2-Diok and Carbonyl Compounds 

Entry Triaxrne Reaction Cooditlonn 

1 3 Zn/AcOH/20 minIl6' 

2 5 Zn/AeOH/ZO minIl6' 

3 7 Zn/AeOH/EtZO/9O mi"/-5' 

4 8 ZnlAcOH/l5 min/16' 

5 12 Zn/AcOHl20 minIl6' 

6 13 Zn/AcOH/90 min/-17° 

7 12 aq. IM H,SO,/THF/16 h/20° 

Product Yield (%)' 

4 98 

6 100 

6 94 

6 99 

9b 77 

lob 98 

14 85 

'yield of chromatographically purified product, e x c e ~ t  for entries 5 and 6 where yield 

was estimated by 'H nmr. b ~ i o l  6 was also formed in commensurate yields. 
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13' in virtually quantitative yield.' Reductive scission of 12 and 1 3  with zinc and acetic acid regenerater the parent 

ketones 9 and 10 in high yield together with the d i d  6 (entries 5-6, Table 1). Selective removal of the acetal group ir 

also realizable. The action of aqueous sulfuric acid on 12 furnishes the trioxane-ketone 14 in 85% yield after 

purification (entry 7, Table 1). 

In conclusion, we have demonstrated that 1.2.4-trioranes can serve two purposes; they can be used either as a source 

of 1.2-diola or as acid-insensitive homologues of acetals. In this latter capacity they should be particularly valuable for 

the selective transformation of polycarbonyl c ~ m p o u n d s . ' ~  

Acknowledgmenfs. We thank the Swiss National Science Foundation (grant No 2.632-0.87) for financial support of this 

work. 

REFERENCES AND NOTES 

I .  Cf. E.J. Corey and M.M. Mehrotra, L Am, Chem, SOL, 1984, 106, 3384: L.T. Scott and C.M. Adamn, LQL 

Chm.  Soc., 1984, 106, 4857; M. SMbbe, S. Kirchmeyer, G. Adiwidjaja, and A, de Meijere, Aneew. Chem. Ins 

ELEuL, 1986, 25, 171; A 1. Pearson and H.S. Bansal, Tetrahedron Lett., 1986, 27, 283: P.A. Bartlett and C. 

Chapuis, 1. Ore. Chem., 1986, 51, 2799; H H. Wasserman, K.E. McCarthy, and K.S. Prowre, Chem, Rev ,  1986, 

86, 845; S. Katnumura, S. Fujiwara, and S. Isoe, Tetrahedron Lett., 1987, 28, 1191; M.R. Kerman and D.J. 

Faulkner, J. Ore Chem., 1988, 53, 2773 

2. B. Kerr and K.1. McCullough, I. Chem. Soc.. Chem. Commun., 1985, 590; E.J. Corey, P.D.S. Jardine, and J.C. 

Rohloff, 1. Am. Chem. So&, 1988, 110, 3672. 

3. G.B. Payne and C.W. Smith, 1. Ora. C h m ,  1957, 22, 1682: G.B. Schurter and L.A. Bryant, I. Ora. Chem., 

1978, 43, 521; H. Yamamota, M. Akutagawa, H. Aoyama. and Y. Omote, I. Chem. Soc.. Perkin Trans., 1980, 

2300; R.M. Wilson, S.W. Wunderly, T.F. Walsh. A.K. Murser. R. Outcalt, F. Geioer, S.K. Gee, W. Brabender, L. 

Yerina, Ir., T.T. Conrad, and G.A. Tharp. I. Am. Chem,SoF., 1982. 104, 4429. 

4. C.W. Jefford, D. Jaggi, 1. Boukouvalar, and S. Kohmoto, J., 1983, 105, 6497; C.W. lefford, J. 

Boukauvalar, and S. Kohmoto, Helv. Chim. Acta, 1983, 66, 2615; C.W. Jefford, S. Kohmoto, 1. Boukouvalas. 

and U. Burger. J. A m  Chem. Soc., 1983, 105, 6498; C.W. Jefford, D. Jaggi, 1. Boukouvalas, S. Kahmato, and 

G. Bernardinelli, Helv,, 1984, 67, 1104; C.W. lefford, 1. Boukouvalas, and S. Kahmoto, LQwn. 

Sac.. Chem. Commun., 1984, 523; C.W. lefford, D. Jaggi, S. Kohmoto, 1. Boukouvalas, and G Bernardinelli, 

-aActa. 1984, 67, 2254. 

5. C.W. Jefford, 1.-C. Rosier ,  and 1. Baukauvalas, I. Chem Soc Chem. Commun., 1986, 1701. 

6. C.W. Jeffard, S. Kohmata, 1.-C. Rosier, and 1. Boukouvalas, 1. Chem. Soc., Chem. Commun., 1985, 1783. 

7. C.W. leffard, 1:C. Rorrier, and I. Boukouvalas, , ! L h ~ . $ a c . .  Chem. Cornmun., 1987, 1593. 

8. All new compounds 12, 13, and 14 exhibited satisfactory analytical and spectral data. 

9. Thii preparation is based on existing methods (cf. ref. 4). 

0 For a comprehensive review an carbonyl protection see: T.W. Greene, 'Protective Groups in Organic Synthesis', 

John Wiley and Sons, New York, 1981, pp. 114-151. 

Received, 8th September, 1988  


