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Abstract 
The geometry around the C ~ N  bond of the title nitrone, 
CllH13NO3, is shown to be Z. The conformation around 
the chiral moiety shows that the benzene ring is more 
perpendicular to the nitrone chromophore than to the 
methyl group. 

Comment 
Nitrones are widely used in 1,3-dipolar cycloaddition 
reactions (Tufariello, 1984) and methyl (alkylimino)- 
acetate N-oxides have been used as reagents to construct 
7-hydroxyamino acids (Inouye et al., 1979; Hara et al., 
1981). During the course of our investigation, we found 
that methyl (alkylimino)acetate N-oxides crystallize as 
the Z form but show a facile Z - E  equilibrium in solution 
at ambient temperature (Inouye et al., 1980, 1983, 
1985). The E-configuration is predominant in non-polar 
solvents, but the Z-configuration is predominant in polar 
solvents. The crystal structures of methyl (benzylimino)- 
acetate N-oxide (Inouye, 1983) and methyl (diphenyl- 
methylimino)acetate N-oxide (Inouye, 1984) have been 
reported previously. This paper describes the crystal 
structure of a chiral nitrone, methyl (R,Z)-(1-phenyl- 
ethylimino)acetate N-oxide, (I), in order to clarify the 
conformation around the chiral moiety which may 
control the stereochemistry in 1,3-dipolar cycloaddition 
reactions. Although (I) was first prepared by Tamura et 
al. (1994), details of the preparation and properties of 
(I) have not previously been reported. 

H L c o o M  e 

(I) 

The Z configuration of the nitrone C ~ N  bond 
of (I) is clearly shown in Fig. 1. The geometry 
around the nitrone chromophore is similar to those 
of the N-benzyl (lnouye, 1983) and N-diphenylmethyl 
derivatives (Inouye, 1984). The best plane of the ester 
group (C1,O2,C3,O4) is inclined slightly [14.2(3) °] to 
the nitrone plane (C5,N6,O7,C8). The ester carbonyl 
group (C3:=O4) is in an s-cis conformation with respect 
to the C 5 ~ N 6  bond. Selected torsion angles are given 
in Table 1. 
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Fig. 1. The molecular structurc of (I) showing 50% probability 
displacement ellipsoids and the atom-numbering scheme. H atoms 
are shown as circles of an arbitrary radius. 

The conformation around the chiral moiety is as 
follows. The C8--H8 bond eclipses the C5--H5 bond, 
while both the C8---C9 and the C8---C10 bonds are 
gauche to the N6--O7 bond. The comparison of the 
C5--N6---C8--C10 torsion angle with that of C5- -  
N6---C8---C9 shows that the benzene ring is more 
perpendicular to the nitrone chromophore than to the 
methyl group; thus, the re-face site at N6 may be 
protected more than si-face site from the incoming 
dipolarophile in the 1,3-dipolar cycloaddition reaction. 

The molecular conformation in the crystal is in accord 
with the most desirable conformation estimated from 
the conformational analysis by semi-empirical molec- 
ular orbital (PM1) calculations. The shortest inter- 
atomic distance between non-H atoms is 3.222(8)A, 
for 0 4 . . . C  1 ( 1 - x ,  ~ +y, 2 - z ) .  Two other short dis- 
tances of 3.254(4) and 3.315 (4),~ were observed for 
07--.C8(x, y, 1+ z) and 04-. .C5(x,  y, 1+ z), respec- 
tively. 

Experimental 

The title compound was prepared by condensation of methyl 
glyoxylate with (R)-(1-phenylethyl)hydroxylamine and then 
recrystallized slowly from hexane-benzene (10:1) as colour- 
less plates (m.p. 351 K). Elemental analysis, found: C 63.70, 
H 6.42, N 6.72%; calculated for C~H~3NO3: C 63.75, H 6.32, 
N 6.76%. 

Crystal data 

C I I Hi 3NO3 Mo Kc~ radiation 
Mr = 207.22 A = 0.71073 ,~ 
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2088 CI1HI3NO3 

Monoclinic 
~21 
a = 12.653 (3) 
b = 8.0849 (6) A, 
c = 5.5247 (9) A, 
/3 = 95.408 (8) ° 
V 562.7(2) ,~3 
Z = 2  
Dx = 1.223 Mg m -3 
Dm not measured 

Data collection 

Enraf-Nonius CAD-4 
diffractometer 

w-20 scans 
Absorption correction: none 
2062 measured reflections 
1891 independent reflections 
1243 reflections with 

I > 2o(/) 

Cell parameters from 25 
reflections 

0 = 9.78-14.03 ° 
= 0.089 m m - i  

T = 293 (2) K 
Plate 
0.4 × 0.3 × 0.2 mm 
Colourless 

Rint = 0.018 
0max = 30.98 ° 
h = - 1 8  ~ 18 
k = 0 ---, 11 
l = 0 ---~ 7 
3 standard reflections 

frequency: 120 min 
intensity decay: 0.8% 
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Refinement 

Refinement on F 2 
R[F 2 > 2o(/72)] = 0.054 
wR(F 2) = 0.188 
S = 0.801 
1891 reflections 
138 parameters 
H-atom parameters 

constrained 
w = 1/[o.2(Fo z) + (0.1P) 2] 

where P = (Fo 2 + 2F,?)/3 

(/~/O')max < 0.001 
Apmax = 0.31 e ~ - 3  
Apmin = - 0 . 3 2  e ~ - 3  
Extinction correction: none 
Scattering factors from 

International Tables for 
Crystallography (Vol. C) 

Table  1. Selected torsion angles ( ° ) f o r  (I) 
c1~02- - c3 -04  -2.1 (7) C5--N6-C8---C9 -138.8 (4) 
O4--C3---C5--N6 13.2 (6) C5--N6---C8--CI0 96.5 (4) 
O2---C3--C5--N6 -168.4 (4) O7--N~8---C9 42.3 (5) 
C3---C5--N6---O7 2.6 (6) O7--N6--C8--C10 -82.5 (4) 
C3--C5--N6--C8 - 176.2 (3) 

Data collection: CAD-4 Software (Enraf-Nonius, 1989). 
Cell refinement: CAD-4 Software. Data reduction: MoIEN 
(Fair, 1990). Program(s) used to solve structure: SHELXS86 
(Sheldrick, 1990). Program(s) used to refine structure: 
SHELXL93 (Sheldrick, 1993). Molecular graphics: ORTEPII 
(Johnson, 1976). 

Supplementary data for this paper are available from the IUCr 
electronic archives (Reference: OB 1021). Services for accessing these 
data are described at the back of the journal. 
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A b s t r a c t  

The  crystal  s t ructure  o f  tert-butyl 7 ,9 -d ibenzy l -2 -oxo-  
1 ,7 ,9 - t r i azasp i ro  [4.5] dec -3 -ene -  1 - ca rboxy la te ,  C26H 3 ! - 
N303 ,  is repor ted .  The  m o l e c u l e  has i m p o s e d  mi r ro r  
s y m m e t r y  and the h e x a h y d r o p y r i m i d i n e  r ing adopts  a 
cha i r  c o n f o r m a t i o n  wi th  two  benzy l  subst i tuents  b o n d e d  
equa tor ia l ly  to the r ing N a toms.  The  3 -pyr ro l in -2 -one  is 
a t tached  as a sp i ro -ske le ton  to the h e x a h y d r o p y r i m i d i n e  
r ing by one axial  C - - C  and one  equator ia l  C - - N  bond.  

C o m m e n t  

Dur ing  the course  o f  synthe t ic  s tudies  wi th  N - m e t h y l -  
e n e a m i n e  equ iva len t s  gene ra t ed  f rom 1 ,3 ,5 - t r i a lky l -  
h e x a h y d r o - 1 , 3 , 5 - t r i a z i n e s ,  the spiro p roduc t  1-tert- 
b u t o x y c a r b o n y l - 7 , 9 - d i a l k y l -  1 ,7 ,9 - t r i azasp i ro [4 ,5 ]dec -3 -  
en -2 -one ,  was  ob ta ined  f rom their  reac t ion  wi th  1-tert- 
butoxycarbonyl-2-tert-butyldimethylsi lyloxypyrrole (Ha  
et al., 1999). W h e n  the a lkyl  subst i tuent  is benzy l ,  the 
p roduc t  is 1-tert-butoxycarbonyl-7,9-dibenzyl-l ,7,9-tri-  
azasp i ro [4 ,5 ]dec -3 -en -2 -one ,  (I), and its s t ructure  was  
d e t e r m i n e d  by X- ray  diff ract ion.  In this title c o m p o u n d ,  
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