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REGIOSPECIFIC OXIDATION BY DDQ OF UNHINDERED ALKYL GROUPS IN 

STERICALLY HINDERED AROMATIC AMINES 

Bansi Lal*, Ramesh M. Gidwani, Jurgen Reden and Noel J. de Sousa 

Department of Chemistry, Research Centre, Hoechst Pharmaceuticals Limited, 
L. B. S. Marg, Mulund, Bombay 400 080, India. 

Summary : DDQ oxidises an unhindered activated alkyl group to a carbonyl or 
a hydroxymethyl group depending on the nature of the substitution, in a 
sterically hindered aromatic amine. 

The oxidation of the sterically hindered aromatic amine mesidine (3) has 

been reported using enzymatic', electrochemical 
2 

and chemica1314 reactions. 

In these reactions the nitrogen of the molecule is involved in the oxidation, 

and not the alkyl group. The products obtained in case of mesidine were 

either the azo (R=:)/azoxy (R=O) compounds 1, or the anils 2a and &, the - 
latter bearing a migrated alkyl group. 
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2a: R,=H - 

2b: R,=CH,OCH, - 

2,3-Dichloro-5,6-dicyano-1,4-benzoquinone (DDQ!) and related high potential 

oxidants interact with aliphatic amino groups and doubts have been raised 
5 about the nature of reaction with aromatic amines . 

To our knowledge there is no report on the oxidation of an unhindered alkyl 

group by DDQ in a sterically hindered aromatic amine. 

When mesidine (2) was treated with DDQ in dioxane, the 4-methyl group was 

regiospecifically oxidised to the corresponding aldehyde 4 (Equation I). 

Though an earlier report 6 had mentioned this compound as unstable, it was 

isolated as a crystalline solid. We have found that the compound is stable 

in the pure state and can be stored for a long period of time. 
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Starting material Final Product Yield%" m.p.Oc 

7 

w-(CH 3)2&H ,NH 2 

2-CI+CH,C,H,NH, 

2-Br-4-CH,C,H,NH, 

2,c-(CHs)2-4-n-PrC6H2NH2 

g 2-CH,-4-CH0,CGH,NH2 42 10 98-IOd 

3_b 2-Cl-4-CHO&H,NH, 4& 46 104-105 

3~ 2-Br-4-CH0,C6H3NH2 4~ 64 109-110 

3d 2,6-(CH&-4-COC2HS,C6H2NH2 g 15 81-82 

Table I 

CH, 

N 
C CH, 

CH3 

3e 42 10 

CH, 

kH ,OCH, 

4f 45 160-162 

mesitylphthalimide when subjected to DDQ oxidation, did not react indicating 

the importance of the basic amino functionality. The intense colour changes 

at the start of the reaction in case of mesidine and others, sugqest a charge 

transfer complex formation for the oxidation of mesidine to 4. Abstraction - 
of a hydride ion at the activated para-benzylic carbon as a possible first 

step could ultimately result in the formation either of an iminoquinone 

methide intermediate (5) or of a benzylic ether intermediate which then - (%), 

could lead throuah 6b or 6c resoectivelv to 4, by mechanisms analogous to -_ _ A -A 

those proposed for DDQ oxidation of alkyl phenolic compounds 8,9 . 
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Typical Procedure 

Mesidine (15.0 g; 0.111 mole) was dissolved in 1,4-dioxane (300 ml) and DDQ 

(15.0 g; 0.225 mole) was added. A green coloured complex was generated 

which changed its colour to dark brown, within five minutes of stirring. 

Stirring was further continued for 6 hrs and the excess 1,4-dioxane was 

distilled off under reduced pressure. The residue was treated with dilute 

sodium hydroxide and extracted with ethyl acetate and then worked up in the 

usual manner. Final purification by column chromatography on silica gel, 

using benzene as eluent, gave, firstly, the starting amine (5.7 g, 38%). As 

the main fraction 2,6-dimethyl-4-formylaniline (8.1 g, 49%) was isolated, 

78-80°C; IR(KBr) in cm 
-1 m.p. 3550, 3450, 2950, 1675; 'H-NMR (CDC13) 6 2.27 

(6H, s, 2,6-Cx3), 4.33 (2H, br hump, NH2), 7.4 12H, s, 3,5-Ar-El, 9.73 (IH, 

s, CHO). - 

REFERENCES 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10 

11 

G. J. Bartling and L. J. Forrester, Trans. MO. Acad. Sci., 1973 7-8 -- 
220 (Chem. Abstr:, 1975, 83, 93047X). 

W. Tiedemann and J. Newmann. J. Electroanal. Chem. Interfacial 

Electrochem., 1975, 63, 187 (Chem. Abstr. 1976, 84, 10431q). -- 
M. Hedayatullah, J. P. Dechatre and E.L. Denivelle, Tetrahedron Lett., 

1975, 2039; E. Konand and E. MC Nelis, J.C.S. Chem. Comm. 1973, 562. 

(a) S.L. Goldstein and E. McNelis, J. Org. Chem., 1973, 38, 183 

(b) A. G. Holmer-Siedle and B. C. Saunders, Chem. Ind., 1959, 164. 

H. -D. Becker "The Chemistry of Quinonoids compounds". (Ed. S. Patai), 

Wiley Interscience, New York (1974). P. 398. 

B. C. Saunders and J. Wodak, Tetrahedron, 1967, 3, 473. 

Beilstein, 4th ed., 14, p. 57 references therein. 

(a) H. -D. Becker, J. Org. Chem., 1965, 30, 982; 

(b) J. W. A. Findlay and A. B. Turner, J. Chem. Sot., C 1971, 23. 

H. -D. Becker, J. Org. Chem., 1980, 45, 1596. 

(a) Bansi Lal, B. K. Bhattacharya, N. K. Dadkar, A. N. Dohadwalla, 

H. Dornauer, N. J. de Sousa and B. A. Schoelken. D. Ruppert 

and U. Weithmann IRCS Med. Sci., 2, 325 (1981). 

(b) Bansi Lal, A. S. D'Sa, A. N. Dohadwalla, N. K. Dadkar, 

N. J. de Souza; J. Med. Chem. (in press). 

All the compounds showed correct spectral, and microanalytical data 

and no attempt has been made to optimise the yield. 
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