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Mercury(H) oxide Oxidation of 2-Substituted-N-hydroxypiperidine: 
A Solution to the Regiochemical Problem 
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Absbwt: Mercuryf~I) oxide oxidation of N-hydroxypipidines having tertiary alcohol group at the ~psition of 
the C(2) side chain gave aldonitrones in a highly regiosekctiw manner. 

The aldonitrones (4). obtained exclusively by m-chloroperbenzoic acid (MCPBA) oxidation of the 

nitrone (1)~alkene adducts (2), upon undergoing a second sequence of q&addition affotd the adducts (S).l2 

However, in the piperidine series the application of this sequence has been hampered by the lack of selectivity 

in the oxidationla*3 of the isoxaxolidines (7)4 which lead to the ketonitrones (8) either as the major or the 

sole isomers. In order to pursue our goal in pteparing the aldonitrones (9), we choose to investigate the 
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Scheme 1. 

oxidation of N- hydroxypiperidines having three types of C(2) side chain. While the hydroxylamines (11) 

on oxidation with HgC or p-benxoquinone afforded the ltetonitrones (12) as the predominant isomer, the 

hydroxylamines (WlSa- c) of the second type having a secondary alcohol group at the j3 position of the side 

chain gave the aldonitrones (9) and (16) as the major isomers. To our delight and surptize, overwhelming 
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Table. Regiochemistry of Mercury(B) oxide oxidation of hydroxylamines (11). (14) and (15) 

Hydroxylaminea Ketonitrone Aldoniuone 
(12) (13) 

~____~_____~____~___~~~_____~____~~____~~___* 
(lla). R = Me 

i 
75 25 
82” 

(llb), R = CH2Ph 

1 

75 $ 
80b 20 

(8) (9) + (16) 
_______-________-____--____--___-__--___ 

(Ua),(lSa). R1 = CH2OH; R2 = H 35 65 
(14b),(l!ib), R1 = Ph; R2 = H 30 70 
(14c),(lSc), R1 = CH2CH2OH; R2 = H 40 60 

(14d),(lSd), RI = Me; R2 = Ph 7 93 
(14e)dlSe). R1 = Me; R2 = CH2OH 10 90 

(14f),(lSf), ~1 = Me; R2 = CH20SitBuMe2 5 95 

(14&(15g), RI= Me; R2 = CH2CH2OH 95 
(14h),(lsh), RI= CH2CH2OH; R2 = CH2OH 1; 90 

amixture of (14) and (15) is obtained by NaBH4 mduction of nitrones (8) and (9); busing p-benzoquinone 

preference for the formation of the aldonitrones (9) and (16) was observed in the oxidation of the 
hydroxylamines (14/15d-h) of the third type having a tertiary alcohol at the B position. 

The efficiency of this methodology is illustrated with the synthesis of the second-adducts (17) and (18). 

Thus, the adduct (704 upon undergoing the sequence of reactions as shown in Scheme 3 afforded, after 

chromatography (silica, ether), (17) and (18) in an overall yield of 83%; the ketonitrone (80 remained 

unreacted under the experimental conditions. In most of the nitrones. the presence of vicinal hydroxyl groups, 

which can be cleaved by Na104, provide an excellent handle for further manipulation of the side chain. 

i) MCPBA, CH$& 0°C 

ii) NaBH4, EtOH H 
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iii1 T-run f-on b 
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Scheme 3. 

Experimental: Mercury(II) oxide oxidation of the Hydmxylamines (IZ), (Z4), (IS).- To a solution of the 
hydroxylamine (1 .O mmol) in CH2C12 (10 cm3) at (PC was added yellow HgO (3.5 mmol) and stirted for 1 h. 
The resulting greyish mixture was filtered through a small bed of MgS04. Evaporation of the solvent gave the 
nitrones in almost quantitative yield. 

Financial support provided by King Fahd University of Petroleum and Minerals, Dhahran under grant 
CYiNlTRONES/l5I is gratefully acknowledged. 

References 

:: 
(a) Ali, Sk. A. and Wazeer, M.I.M.Tetrahedron L&r., 1992,33,3219-3222. (b) ibid, HJ93,34, 137-140. 
(a) Tuffariello, J. J.; Mullen, G. B.; Tegeler. J.J.;Tribulski, J, J.;Wong. S. C.; and Ali, Sk. A. J. Am.. 
Chem. Sot., 1979.101,2435 - 2442. (b) Tufariello. J. J. and Puglis, J. M. Tetrahedron Len.. 1986, 
27,1489 - 1492. 

:: 
(a) Carruthers, W.; Coggins, P.; and Weston, J. B. J. Chem. Sot. Perkin Trans.l,19!IO. 2323-2327. 
Ali. Sk. A. and Wazeer, M. I. M. J. Chem. Sot., Perkin Trans. 1, 1988,597-605. 

(Received in UK 23 June 1993; accepted 25 June 1993) 


