
Tetrahedron Letters No. 56, pp 3353 - 3356. 
@Perwon Press Ltd. 1979. Printed:in Great Britain. 

0040-4039/79/0901-3353#0'2.00/0 

OXAZIRIDINES AND OXYGEN TRANSFER. A REVISED 

MECHANISM FOR THE KINETIC RESOLUTION OF 2-n-PROPYL- 

3-METHYL-3-iso-BUTYLOXAZIRIDINE BY BRUCINE. 

William H. Rastetter* and John W. Frost 
Department of Chemistry, Massachusetts Institute of Technology 

Cambridge, Massachusetts 02139 

Abstract: The mechanism of kinetic resolution of an oxaziridine by brucine is 

re-examined. Contrary to a currently accepted report, two oxaziridines re- 

investigated do not transfer oxygen to the tertiary amine, brucine. 

The flavin-dependent monooxygenases bind and activate molecular oxygen, 

ultimately transferring one oxygen atom to substrate and releasing the second 

as water. 1 Although flavin monooxygenations have been the object of extensive 

investigation, the structure of the flavin oxygenating species remains unknown. 

Recent work strongly implicates the 4a-hydroperoxyflavin 1 as an initial inter- - 
mediate in the enzymic oxidations; this intermediate and derived species have 

been offered to explain the reactivity of the flavin, oxygen-transferring 

systems. 
2a-h 

Orf and Dolphin suggested 
2b the formation of flavin oxaziridine 2 

from I, and the direct transfer of oxygen from 2 to phenolates at monooxygenase 

active sites. 

2 

We have discussed 
2h 

the possible involvement of 2 in the in vivo formation of a - -- 
flavin-based nitroxyl radical during phenol oxidations. The early report3 of 

oxygen transfer from 2-n-propyl-3-methyl-3-iso-butyloxaziridine(3) and 2-tert- - 
butyl-3-phenyloxaziridine (4-1 to brucine had prompted us to suggest that 2 

functions directly in the biological, flavin-dependent conversion4 of tertiary 
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amines to their N-oxides and secondary amines to the corresponding hydroxyl- 

amines. Herein we report, however, that oxaziridines 3 and 2 do not, as earlier 

reported, serve in the oxidation of brucine to its N-oxide. We present also a 

revised mechanism for the kinetic resolution of 2 by brucine. 

3 4 
Refluxing a methylene chloride solution of brucine and oxaziridine 3 leads 

to the precipitation of a white crystalline solid (mp 194"C, dec.), thought 

earlier 3 to be brucine N-oxide. Recovery of remaining 3 indicates preferential - 
destruction of one antipode--after distillation and chromatography recovered 1. 

displays cD 20 - 4.34", R=l, neat. 5 Combustion analysis, 1 H NMR and field 

desorption (FD) mass spectroscopy6 of the white crystalline precipitate shows the 

material to be the quaternized amine adduct of brucine and CH2C12. The material 

forms as well upon refluxing brucine alone in CH2C12. Similar adducts form 

from other tertiary amines and CH2C12. 7 Examination of the kinetic resolution 

reaction mixture by HPLC8 shows no formation of brucine N-oxide. Thus, a 

revised mechanism for the genuine, kinetic resolution must be sought. 

During chromatographic recovery of 3 from a kinetic resolution we isolated - 
ketone 6. 9 Examination of the reaction mixture during kinetic resolution shows - 
the formation of ketone a and imine 5 (Table). The resolution of 2 is effected 

therefore by brucine catalyzed fragmentation of the oxaziridine (Scheme). The 

Table -* Kinetic Resolution of Oxaziridine 3; 
Formation of Imine 2 and Ketone 5. X 

Time 
Elapsed (hrs) 

Percentage 3 
Destroyedb- 

Percentage 2 
FormedCld 

1.0 9.6-12.5 ll.l-11.8e 10.0-11.8 

4.0 33.6-34.8 28.6-30.5 30.1-33.8 

10.0 52.6-55.5 23.0-25.9 49.3-50.7 

16.0 62.5-68.1 14.7-18.0 59.1-62.5 

aRange represents results of two kinetic runs, 
bDetermined by GLC vs. 

performed according to Emmons, 
reference 3a. dodecane internal standard. CDetermined by 
HPLC (C-18 column, 
(2,4-DNP) vs. 

3:1, CH3CN:Ii20) of the 2,4_dinitrophenylhydrazone derivative 
the 2,4-DNP of heptanal as internal standard. dThe 2,4-DNP 

derivative was indistinguishable from an authentic sample by HPLC coinjection, 
mixture melting point and mass spectral fragmentation pattern. eAt short reac- 
tion times 2 is converted quantitatively to 5 plus 5. Imine 2 is not stable to 
prolonged heating in the reaction mixture. 
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depicted reaction is known for oxaziridines3 and has been used synthetically in 

an amine to ketone conversion. 
10 Oxazirdine Q, lacking u-hydrogens is not 

resolved by brucine. 
3 The alleged formation of brucine N-oxide from i3 is also 

incorrect; again the product formed is the brucine/CH2C12 adduct. 

Me 

6 

Given the present findings, the ability of simple oxaziridines (e.g., 2 and 

4) to transfer oxygen to amines must be seriously questioned. Whether or not 

suitably activated oxaziridines '1 (e.g., 2) will transfer oxygen to amines must 

be ascertained by further study. 
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