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Photoracemization at a Chiral Pyramidal Nitrogen Centre 

By JOHANNES B J 0 R G 0 ,  DEREK R. BOYD,* ROSE M. CAMPBELL, and DAVID C. NEILL 
(Departwent of Chemistvy, Queen’s University of Belfast, Belfast BT9 5AG, N .  Ireland) 

Surnrnavy The absorption of U.V. light by chiral oxaziri- 
dines having a stable pyramidal nitrogen configuration 

results in photoracemization via a mechanism involving 
C-0 bond cleavage and a nitrone intermediate. 
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TABLE 
Oxaziridine (1)s R1 Re [alDb Yield of nitrone (2)/ % C 

;; [ Z ) d  
$-N0,C,H4 But - 60.2 + 0.0" (74) 

H Me -17.2-t -12.8" (11) 
(la) 

(Id) trans H But -44*8+ -28.1" (8) 34 (12)d 

(lb) trans 
(lc) trans H Pri -12*0+ - 9.7" (8) 21 (14)d 

+ 8 - 5 +  + 1.6" (20) 27 (21)e (le) trans Me But 
+ l l * 8  -+ + 6.2" (20) 

(If) cis Me But -40.1 + -22.8" (8) 27 (26)a 
-32.7 + -23.7" (6) 

a cis and trans refer to the relative positions of the N-alkyl and C-aryl groups. b Change in specific optical rotations (in CHCI,) 
c Maximum yield obtained by n.m.r. analysis and chromato- 

d tvans-Nitrone. e cis- and trans-Nitrone mixture which on thermal 
after irradiation and chromatographic purification (hours of irradiation). 
graphic separation (hours of irradiation, 0.75 M in CDCl,). 
equilibration gave cis and trans isomers in the ratio of 4 : 1.  p-NO,C,H,.CONMeBut was also detected as a minor product. 

PHOTOCHEMICAL stereomutation of a pyramidal molecule, 
previously reported for a sulphur atom (sulphoxidel), is now 
found to occur also with an optically active nitrogen pyramid 
(oxaziridine) . Pyramidal inversion occurs in the thermal 
racemization of oxaziridines2 s3 and in the photochemical 
racemization of several su1phoxides.l 

11 1 12) 

Optically active oxaziridines (1) were obtained by 
asymmetric oxidation of the corresponding imines2-* and 
were irradiated (low pressure U.V. lamp, 2537 A) in a quartz 
vessel (CH,CI, solvent) a t  ambient temperature. Racemiza- 
tion of oxaziridines (la-f, Table) occurred during irradia- 
tion and was accompanied by nitrone (2) formation. The 
synthesis of nitrones by a photochemical method, to our 
knowledge, is without precedent ; photochemical rearrange- 
ment in the reverse direction5 or to amide6 is widely re- 
ported, however. Rearrangement of these nitrones back 
to the original oxaziridines also occurs under the present 
experimental conditions and thus provides a mechanism for 
photochemical racemization. 

The trans-oxaziridines (1 b-d) on irradiation yielded only 
trans-nitrones and partially racemized tvam-oxaziridines 
(Table). Under identical experimental conditions the cis- 
oxaziridines ( l b )  and (lc) ([a]= - 1.6 and - 7.4' respect- 
ively) gave trans-nitrone, cis-oxaziridine (unchanged optical 

rotation), and trans-oxaziridine (racemic) . The latter 
results constitute a stereoselective photoepimerization 

hv hv 
sequence (cis-oxaziridine -+ trans-nitrone T, trans-oxaziri- 
dine). 

Stereochemical interpretation of the results of irradiation 
of the optically active oxaziridines cis- and trans-(lf) is 
more complex since photoracemization, photoepimerization, 
and photorearrangement to cis- and trans- nitrones occur. 
C-Alkyl aryl nitrones had previously been found to exist 
only in the cis isomeric form.' The present procedure 
provides a simple synthetic method to a range of previously 
inaccessible hindered nitrones, e.g., (la) and (1 f ) .  

Photoracemization of oxaziridines may involve either 
bond cleavage (A) or pyramidal nitrogen inversion (B). 
While mechanism (A) must account for the racemization of 
oxaziridines (lb-d) and cis- and tva~s- ( l  f) ,  it  is probable 
that the same pathway will apply to other oxaziridines 
since nitrone is present in each case. Photoepimerization 
of cis-(lf) ( [a]D -40-1 and -32.7') to t r a n s - ( l f )  ([aID + 
0.2 and 0.0') thus shows a marked preference for (A). In  
contrast however the photochemical isomerization of 
tra?zs-(lf) (;a],, + 8.5 and +11.8') to cis-(lf) ([aID -1.7 
and -8.0') may be explained by a significant contribution 
from mechanism (B). A similar sign inversion was pre- 
viously noted for the thermal epimerization of cis-(1 f )  

trans-(1 f)  which must proceed by a pyramidal inversion 
path.4 

(Received, 12th January 1976; Conz. 022.) 

I<. S. Cooke and G. S. Hammond, J .  Amer. Chew. SOC., 1970, 92, 2739. 
F. Montanari, I. Moretti, and G. Torre, Gazzetta, 1973, 103, 681. 
J. Bjorgo and D. R. Boyd, J.C.S. Perkin 11, 1973, 1575. 
J .  Bjerrgo, D. R. Boyd, R.  M. Campbell, and N. J .  Thompson, J.C.S. Perkin [ I ,  in the press. 
J .  S. Splitter, T. M. Su, €1. Ono, and M. Calvin, J .  Amer. Chew. SOC., 1971, 93, 4075. 
E. Olivcros-Desherces, ill. Riviere, J .  Parello, and A. Lattes, Tetrahedron Letters, 1975, 851. 
Y. Yoshimura, Y. Mori, and K. Tori, Chern. Letters, 1972, 181. 




