
T. SUGA, C. INUBUSHI AND N. OKABE 85 

Martin, D. W., Mayes, P. A. & Rodwell, V. W. (1983). Harper's 
Review of Biochemistry, pp. 464-479. Tokyo: Maruzen Asia. 

Molecular Structure Corporation (1985). TEXSAN. TEXRAY Structure 
Analysis Package. MSC, 3200 Research Forest Drive, The Wood- 
lands, TX 77381, USA. 

Molecular Structure Corporation (1988). MSC/AFC Diffractometer 
Control Software. MSC, 3200 Research Forest Drive, The Wood- 
lands TX 77381, USA. 

Mora, N., Lacombe, J. M. & Pavia, A. A. (1995). Int. J. Peptide 
Protein Res. 45, 53--63. 

North, A. C. T., Phillips, D. C. & Mathews, F. S. (1968). Acta Cryst. 
A24, 351-359. 

Putkey, E. & Sundaralingam, M. (1970). Acta Cryst. B26, 782-789. 
Rubin, C. S. & Rosen, O. M. (1975). Annu. Rev. Biochem. 44, 831- 

887. 
Sheldrick, G. M. (1985). SHELXS86. Crystallographic Computing 3, 

edited by G. M. Sheldrick, C. Krfiger & R. Goddard, pp. 175-189. 
Oxford University Press. 

Suga, T. & Okabe, N. (1996). Acta Cryst. C52, 1894-1896. 
Taborsky, G. (1974). Adv. Protein Chem. 28, 1-187. 
Waksman, G. (1994). Cell. Mol. Biol. 40, 611~518. 

Acta Cryst. (1998). C54, 85-86 

Chiral Hydroxylamines. V.t (2S,3S)-N- 
Benzyl-N-[3-(tert-butoxycarbonylamino)- 
2-butyl]hydroxylamine 

PEDRO MERINO, FRANCISCO L. MERCHAN, TOMAS TEJERO 
AND .A2qA LANASPA 

Departamento de Qufmica OrgSnica, lnstituto de Ciencia de 
Materiales de Aragon, Universidad de Zaragoza, E-50009 
Zaragoza, Spain. E-mail: pmerino@posta.unizar.es 

o o 

HN"~"-OtBu HN.JI'-OtBu 

THF, 233 K 
_o/+N..~ Ph HO..-N~. Ph 

(1) (II) 

et al., 1997a). The structure of (I) had been confirmed 
previously by X-ray crystallographic analysis (Merino 
et al., 1996a). The hydroxylamine (II) was obtained in 
66% diastereoselectivity with 83% chemical yield and 
was fully characterized by means of spectroscopic data 
(NMR, IR and MS). The ORTEPII (Johnson, 1976) 
diagram of (II) with the atom-numbering scheme is 
shown in Fig. 1. 
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Fig. 1. The molecular structure of compound (II) showing the atom 
labelling. Displacement ellipsoids are shown at the 30% probability 
level. 

(Received 4 June 1997; accepted 10 October 1997) 

Abstract 
The molecular structure of the title compound, 
CI6H26N203, has been determined in order to establish 
the stereochemical effect of the addition of methyl mag- 
nesium bromide to the precursor nitrone. The molecular 
conformation is influenced by an intramolecular hydro- 
gen-bonding interaction [O- -H. . .O  2.714 (4) .~,] and the 
packing in the crystal is mainly the result of van der 
Waals interactions. 

Comment 
In the course of our studies aimed at the synthesis 
of vicinal diamines, we have prepared the intermediate 
a-aminohydroxylamine (II) from the precursor nitrone 
(I), following our previously reported procedure (Merino 

¢ Part IV: Merino, Merchan, Tejero & Franco (1997). 
:~ Alternative name: ten-butyl N-{(2S,3S)-3-[N-(hydroxy)benzylamino]- 
2-butyl}carbamate. 

We did not consider the absolute configuration of the 
title compound since the starting nitrone (I) was known 
to have an S configuration at the only chiral center 
[C2 in compound (II)]. The relative configuration at 
the second chiral atom, C3, is defined by the series of 
torsion angles given in Table 1. 

As found in other a-(tert-butoxycarbonylamino)- 
hydroxylamines analyzed by X-ray crystallography 
(Merino et al., 1996b, 1997b), an intramolecular hydro- 
gen bond between the nitrone oxygen and the car- 
bonyl group of the carbamate moiety is present, the 
distance between O1 and 02  being 2.714(4)A. The 
carbamate group is almost planar [N2---C 12--O3---C 13 
- 178.5 (4) °] as expected. 

Experimental 

The title compound was synthesized following our previously 
reported procedure for the addition of methylmagnesium 
bromide to a-amino nitrones (Merino et al., 1997a). The 
hydroxylamine (II) was purified by column chromatography 
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and then crystallized from a 3:2 mixture of hexane-diethyl 
ether. Crystals suitable for X-ray experiments were obtained 
by slow evaporation of the solvent. The melting point was 
found to be 397 K. [c~]o = -11 .9  (c 9.5 g dm -3, chloroform). 

Supplementary data for this paper are available from the IUCr 
electronic archives (Reference: NA i 318). Services for accessing these 
data are described at the back of the journal. 

Crystal data 

CI6H26N203 Mo K a  radiation 
Mr = 294.39 A = 0.71069 ,~, 

• Monoclinic Cell parameters from 38 
P21 reflections 
a = 6.358 (5) ,~ 0 = 10.10-25.03 ° 
b = 10.463 (5) ]k # = 0.079 m m - t  
c = 12.842 (5) ,~ T = 173 (2) K 
/3 = 94.57 (5) ° Transparent block 
V = 851.6 (9) ]k 3 0.28 x 0.12 × 0.10 mm 
Z = 2 Colourless 
Dx = 1.148 Mg m -3 
Dm not measured 

Data collection 
Siemens P4 diffractometer 
20/w scans 
Absorption correction: none 
2349 measured reflections 
1841 independent reflections 
1458 reflections with 

I > 2o-(/) 
Rint = 0.068 

0max = 25.49 ° 
h =  - 1  ---~ 7 
k = - l - - - ~  12 
l = - 15 ~ 15 
3 standard reflections 

every 97 reflections 
intensity decay: 7.24% 
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Refinement 

Refinement on F z 
R[F 2 > 2or(F2)] = 0.051 
wR(F z) = 0.148 
S = 1.025 
1749 reflections 
195 parameters 
H atoms constrained 
w = 1/[cr2(Fo 2) + (0.0889P) 2] 

where P = (Fo z + 2F2)/3 

(A/o')max ( 0.001 
Apmax = 0.198 e ,~-3 
mpmin - --0.235 e ,~-3 
Extinction correction: none 
Scattering factors from 
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Table  1. Selected geometric parameters  (,4, o) 
02---c12 1.239 (4) N2---C12 1.323 (5) 
O1--NI 1.457 (4) N2---C2 1.465 (6) 
O3---C12 1.338 (5) C4--C3 1.523 (6) 
O3---C13 1.472 (6) C3---C2 1.543 (5) 
NI---C5 1.461 (5) C2---C1 1.526 (6) 
N 1---C3 1.472 (5) 

O1--N1---C5 105.2 (3) C1---C2---C3 111.8 (3) 
OI--N1---C3 107.4 (3) O2---C12--N2 125.6 (4) 
C5--N1---C3 115.0 (3) O2---CI2--O3 123.8 (4) 
N2---C2--C1 109.0 (3) N2--C12---O3 110.5 (3) 
N2---C2--C3 112.6 (3) 

C1--C2--C3---C4 -59.3 (4) CI--C2--C3--NI 173.8 (3) 
NI--C3--C2--N2 50.8 (4) C4---C3--C2--N2 177.7 (3) 

(Received 4 July 1997; accepted 16 October 1997) 

A b s t r a c t  

T h e  crysta l  s t ructures  o f  t r ime thy l  i socyanura te ,  

C6H9N303 ,  (1), and  t r ie thyl  i socyanura te ,  C9H15N303,  
(2), conta in  topo log ica l ly  s imi lar  C - - H . - - O  h y d r o g e n -  
b o n d e d  ne tworks .  In (1), there  are two  s y m m e t r y -  
i n d e p e n d e n t  m o l e c u l e s  and each  fo rms  its o w n  layer  
s t ructure.  In (2), two o f  the e thyl  g roups  point  one  w a y  
wi th  respec t  to the he te rocyc l i c  r ing,  wh i l e  the third 
points  in the oppos i te  d i rec t ion .  

Data collection: XSCANS (Siemens, 1992). Cell refinement: Comment 
XSCANS. Data reduction: XSCANS. Program(s) used to solve The  crysta l  s t ructure  o f  t r imethy l  i socyanura te ,  (1), has 
structure: SHELXS86 (Sheldrick, 1990). Program(s) used to been  repor ted  p rev ious ly  by Belaj  & N a c h b a u r  (1987)  to 
refine structure: SHELXL93 (Sheldrick, 1993). Molecular 
graphics: SHELXTL-PIus (Sheldrick, 1991). Software used to t Alternative names: 1,3,5-trimethyl-l,3,5-triazine-2,4,6(IH,3H,5H)- 
prepare material for publication: SHELXTL-Plus. trione and 1,3,5-triethyl- 1,3,5-triazine-2,4,6(IH,3H,5H)-trione. 
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