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the mp. of the hydrochloride, since a sample prepared by the method outlined in this reference had
mp., mmp, IR and NMR identical to the samples prepared by us. Its dihydrochloride was also
indistinguishable from the dihydrochloride mentioned in this publication.

8. L. Thunus and C. L. Lapiere, Ann. Pharm. Franc., 32, 569 (1974).
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ON ALUMINA FOR CLEAVAGE OF CARBON-NITROGEN
DOUBLE BONDS UNDER NON-AQUEOUS CONDITIONS
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Oximes and p-nitrophenylhydrazones not only are used for the characterization and purifica-
tion of carbonyl compounds but also for the protection of carbonyl compounds, as they are generally
highly crystalline and stable compounds. The regeneration of carbonyl compounds from their deriva-
tives under mild conditions is an important process in synthetic organic chemistry. The classical
methods for the cleavage of oximes to aldehydes and ketones include acid hydrolysis, which is not
suitable for acid sensitive compounds.' Several oxidative deoximation methods have been developed
which have some advantages over the classical hydrolysis method.?'* Little attention has been paid to
the oxidative cleavage of p-nitrophenylhydrazones, and only a few reports are available dealing with
the conversion of these derivatives to their corresponding carbonyl compounds.™ However, many of
these methods do not describe the deoximation of aldoximes? or often give low yields® or the liberated
aldehydes are overoxidized to the carboxylic acid.* Moreover, the reagents used are often hazardous
or very toxic*# and expensive.?>2¢30306 In some case the reagents need to be freshly
prepared?*2%37 or the reactions require anaerobic conditions®®*# and long reaction times.***4 We
now report that trimethylammonium chlorochromate (Me,NHCrO,Cl, TMACC) adsorbed on alumina
(TMACC/alumina) is a convenient, non-hazardous and efficient reagent for the oxidative cleavage of
carbon-nitrogen double bonds to their parent carbonyl compounds. This reagent is stable and easily
prepared by the addition of a weighed amount of alumina to a solution of trimethylammonium
chlorochromate in water and rotary evaporation to dryness.

The reaction is performed by stirring of a mixture of the oxidant and oxime or p-nitro-

phenylhydrazone in dichloromethane at a suitable temperature. Our experiments show that oximes
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are converted to their corresponding aldehydes and ketones in good yields. Further oxidation of alde-
hydes to carboxylic acids was not observed. p-Nitrophenylhydrazones are also transformed to their
carbonyl compounds in dichloromethane in high yields. 2,4-Dinitrophenylhydrazones are inert under
the same conditions. The results obtained from the oxidation of nine oximes and eight p-nitrophenyl-
hydrazones are reported in Table 1. The oxidation of other functional groups with this reagent is

under investigation.
R\ i R\ i /R
[C=NOH _TMACCalumina c=0 ~TMACC/alumina P-NO,CsHsNHN=C
R CH,Cl, R CH,Cl, \R‘
1 2

a) R'= Ph, R*=CH; b) R, R 2= -(CHy)s- c) RL,R2= «(CHy)s- d) R'= p-NO,Ph, R?=CH;j
e) R'= p-CH;OPh, R2=H f) R'= Ph, R2=H g) R'= p-BrPh, R?=H h) R'= PhCH=CH, R’>=H
i) R'=3-CH30-4-OH-Ph,R*=H j) R, R%= Ph k) R'= Ph, R2=CH; [j R',R%= -(CHy)s-
m) R, R%= -(CHy),- mR'= p-NOPh, R?=CH;0 R\, R?= CH;CH, p)R'= p-CH;OPh, R2=H

q) R'= Ph, R?2=H

TABLE 1. Oxidative Cleavage of Carbon-Nitrogen Double Bonds with TMACC/alumina

Substrate  Temp. Ratio of Time  Yield® mp. of 2,4-DNP of 2

(1or3) ) oxidant/1or3 (h) (%) Found(°) Lit.!5(°)

la 38 1.5 7 83 236-237 237

1b 38 1.5 7 78 159-160.5 160

1c 38 L5 7 73 144-147 145.5-146.5
1d 38 L5 7 70 258-260 —b

le 38 1.5 55 75 252-255 254

1f 38 1.5 4.7 79 235-236.5 237

1g 38 1.5 6 66 188-191 —

1h 38 1.5 4 58 210-212 200.5-201.5
1i 38 1.5 6 63 265-267 267-268

3j 38 L5 9.2 80 237-239 238

3k 38 1.5 32 90 236-237 237

k| 38 1.5 9.5 88 159-160.5 160

3m 38 1.5 8.5 78 144-147 145.5-146.5
3n 38 1.5 6.7 75 258-260 —b

3o 38 1.5 6 68 153-156 156

3p 38 1.5 5.7 93 252-255 254

3q 38 1.5 8.6 77 235-236.5 237

a) Yields were based on 2,4-dinitrophenylhydrazone derivatives identified by comparison of mps and
spectra characteristics with those of the corresponding authentic samples, prepared independently.
b) Caled for C, H,,N,O,: C 47.86, H 4.88, N 19.94; Found C 47.91, H 4.87, N 20.01. ¢) Calcd for
C,;H,N,O,Br: C 42.76, H 2.48, N 15.34; Found C 42.81, H2.50, N 15.41.
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EXPERIMENTAL SECTION

Mps were determined on a micro-melting point apparatus and are uncorrected. IR spectra were
measured on a Nicolet FT-IR spectrometer. The 'H NMR spectra were obtained on a Varian EM-360
A (60MHz) spectrometer in CDCIl, with TMS as the internal standard. The elemental analyses were
measured on a Perkin-Elmer 2400 spectrometer. To the best of our knowledge, TMACC is not
explosive.

Preparation of TMACC /Alumina.- To a solution of chromium trioxide (20g, 0.2mol) in water
(50mL) was added trimethylamine hydrochloride (16.8g, 0.2mol) over 15min at 40°. The mixture was
then cooled until a yellow-orange solid formed and reheated to 40° to give a solution. Neutral alumina
(120g, 100-200 mesh) in one portion was then added to the solution with stirring at 40°. After evapo-
ration on a rotary evaporator at 65°, the orange solid was dried in vacuum at 50° for 1 h. The reagent
may be kept for several months in air at room temperature without losing its activity.

General Procedure for the Oxidation of Oximes or p-Nitrophenylhydrazones with
TMACC/Alumina.- To a three-necked flask fitted with a condenser and mechanical stirrer, was
added one mmol of substrate (1 or 3) and 15 mL of CH,CL,. The flask was heated in a water bath
(38°). To the solution was then added the suitable amount of TMACC/alumina in batches with stir-
ring. The mixture was stirred for additional 3~10h. The progress of the reaction was followed by TLC
(silica gel GF-254, 7:1 cyclohexane-ether). The reaction mixture was filtered by suction and the solid
material was washed with ether several times. Evaporation of the combined filtrates furnished the
product which was isolated as its 2,4-dinitrophenylhydrazone.

Acknowledgment.- The project was supported by NSFC(29577273) and Science and Technology
Commission of Henan Province.

REFERENCES
1. E.B. Hershberg, J. Org. Chem., 13, 542 (1948).

2. a)D. H.R. Barton, D. J. Lester and S. V. Ley, J. Chem. Soc., Chem. Commun., 445 (1977);, b) K.
Meada, I. Moritani, T. Hosokawa and S. . Murahashi, Tetrahedron Lett., 30, 797 (1974); ¢) R. E.
Erickson, P. J. Jr. Andrulis, J. C. Collins, M. L. Lungle and G. D. Mercer, J. Org. Chem., 34, 2961
(1969); d) C. R. Narayan, P. S. Ramaswamy and M. S. Wadia, Chem. Ind.(London), 454 (1977).

3. a)B.C. Ranu, and D.C. Sarkar, J. Org. Chem., 53, 878 (1988) ; b) G. A. Olah and J. Welch, J.
Am. Chem. Soc., 100, 5396 (1978); ¢) J. W. Bird and D. G. M. Diaper, Can. J. Chem., 47, 145
(1969); d) R. M. Moriarty, O. Prakash and P. R. Vavikolanu, Synth. Chem., 16, 1247 (1986); ¢) N.
Chidambaram, K. Satganaragana and S. Chandrasekaran, ibid., 19, 1727 (1989). ) J. M. Aizpurua,
M. Juaristi, B. Lecea and C. Paomo, Tetrahedron, 41, 2903 (1985); g) G. Just and K. Dabhl, Tetra-
hedron Lett., 22, 2241 (1966); h) G. A. Olah, J. Welch and M. Henninger, Synthesis, 308 (1977).

4. a)l. R. Maloney and R. E. Lyle, Synthesis, 212 (1978); b) J. Drabowicz, ibid., 125 (1980); ¢) G.
A. Olah, Y. D. Vankar and J. K. S. Prkash, ibid., 113 (1979).

715



07:54 27 January 2011

Downl oaded At:

OPPI BRIEFS Volume 30, No. 6, 1998

5. a) A. Mckillop, J. D. Hunt, R. D. Naylor and E. C. Taylor, J. Am. Chem. Soc., 93, 4918 (1971),
b) S. B. Shim, K. Kim and Y. H. Kim, Tetrahedron Lett., 28, 645 (1987).

6. G. A. Olah, T. L. Ho, Synthesis, 610 (1976).

7. Y. Yukawa, M. Sakai, S. Suzuki, Bull. Chem. Soc. Jpn, 39, 2266 (1966).

8. P.Vankar, R. Rathore and S. Chandrasekaran, J. Org. Chem., 51, 3063 (1986).

9. 1.G.Lee, K. H. Kwak and J. P. Hwang, Synth. Commun., 22, 2435 (1992).

10. H. Firouzabadi, N. Iranpoor, F. Kiaeezadeh and I. Toofan, Tetrahedron, 42, 719 (1986).
11. A. Wall, P. A. Ganeshpure and S. Satish, Bull. Chem. Soc. Jpn, 66, 1847 (1993).

12. B. Tamami and N. Goudarzian, Eur. Polym. J., 28, 1035 (1992).

13. H. Firouzabadi, E. Mottaghinejad and M. Seddighi, Synth. Commun., 19, 3469 (1989).
14. L. Singh and R. N. Kam, ibid., 23, 3139 (1993).

15. H. Firouzabadi and I. Mohammadpoor-Baltork, ibid., 24, 489 (1994).

16. I. Buckingham and S. M. Donaghy, Heilbron’s “Dictionary of Organic Compounds”, 5th ed.,
Chapman and Hall, New York, NY (1982).

sokkkkkok ok

A FACILE SYNTHESIS OF NEW 2-PHOSPHONOBENZYLOXY-1,3,2-
BENZOXAZA(DIOXA OR DIAZA)PHOSPHOLES

Submitted by Jia Zhou* and Ruyu Chen
(04/06/98)

Institute of Elemento-Organic Chemistry
The State Key Laboratory of Elemento-Organic Chemistry
Nankai University, Tianjin 300071, P. R. CHINA

Phosphorus-containing heterocyclic compounds have received much attention due to their
biological importance.'* Previously, we reported the synthesis of some thio (seleno) phosphate-phos-
phonate derivatives and their significant herbicidal, antiviral and fungicidal activities.* In continuation
of our work of elaborating phosphate-phosphonates into a variety of heterocyclic systems of biological
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