
STEFANO ALINI et  al. 1003 

1990); software used to prepare material for publication: is influenced by an intermolecular hydrogen-bond inter- 
SHELXL97 .  action [O--H.- .O 2.841 (2) A]. 

Supplementary data for this paper are available from the IUCr 
electronic archives (Reference: BM 1184). Services for accessing these 
data are described at the back of the journal. 

References 
Allen, F. H., Kennard, O. & Taylor, R. (1983). Acc. Chem. Res. 16, 

146-153. 
Altomare, A., Cascarano, G., Giacovazzo, C., Guagliardi, A., Burla, 

M. C., Polidori, G. & Camalli, M. (1994). J. Appl. Cryst. 27, 435. 
Berkovitch-Yellin, Z. & Leiserowitz. L. (1983). J. Am. Chem. Soc. 

105, 765-767. 
Citterio, A., Carnevali, E., Farina, A., Meille, S. V., Alini. S. & 

Cotarca, L. (1997). Org. Prep. Proc. Int. 29, 465-470. 
Deslongchamps, P. (1983). In Stereoelectronic Effects in Organic" 

Chemistm'. Oxford: Pergamon Press. 
Ettcr, M. C., MacDonald, J. C. & Bernstein, J. (1990). Acta Crvst. 

B46, 256-262. 
Murahashi, S. I., Sasao, S., Saito, E. & Naota, T. (1993). Tetrahedron, 

49, 8805-8826. 
Salzner, U. & Schleyer, P. V. R. (1994). J. Org. Chem. 59, 2138-2155. 
Sheldrick, G. M. (1990). SHELXTL/PC Users Manual. Siemens 

Analytical X-ray Instruments Inc., Madison, Wisconsin, USA. 
Sheldrick, G. M. (1997). SHELXL97. Program for the Refinement of 

Co'stal Structures. University of G6ttingen, Germany. 
Siemens (1994). XSCANS. X-ray Single Co'stal Analysis System. 

Version 2.0. Siemens Analytical X-ray Instruments Inc., Madison. 
Wisconsin. USA. 

Acta Cryst.  (1998). C54, 1003-1004 

S t r u c t u r e s  o f  C h i r a l  H y d r o x y l a m i n e s .  

VI. (3R,4S)-N-Benzyl-4,5-dihydroxy-3- 
(hydroxyamino)-4,5-O-isopropylidene-1- 
pentynet 

PEDRO MERINO, FRANCISCO L. MERCHAN, TOMAS TEJERO 

AND SANTIAGO FRANCO 

Departamento de Quimica Organica, Instituto de Ciencia de 
Materiales de Aragon, Universidad de Zaragoza, E-50009 
Zaragoza, Spain. E-mail." pmerino@posta.unizar.es 

(Received 7 October 1997: accepted 23 January 1998) 

Abstract 

The structure of the title compound, C I 5 H I 9 N O 3 ,  c o n -  
firms the crystal structure previously assigned on the 
basis of chemical evidence. The packing in the crystal 

t Alternative name: N-benzyl-N-[ 1-(2,2-dimethyl- 1,3-dioxolan-4-yl)- 
prop-2-ynyl]hydroxylamine. 

Comment 
In order to prepare new building blocks useful in 
developing a new method for the synthesis of optically 
pure allylamines, we described a procedure in which 
the chiral nitrone, (I), was used (Merino, Anoro et al., 
1996). In two steps, compound (I) was transformed into 
propargyl hydroxylamine, (II), a key intermediate not 
only in the synthesis of allylamines, but also in the 
preparation of N-hydroxy c~-amino acids (Merino et al., 
1997). 

H 1. (CH3)3Si('z- CLi 
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2. Bu4NF 
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The stereochemistry of the title hydroxylamine, (II), 
was determined on the basis of chemical evidence, by 
transformation into the corresponding 1,3-oxazolidin- 
2-one. The present structural determination serves to 
confirm the previously assigned syn stereochemistry 
between the substituents attached to atoms C3 and C4. 

The molecular geometry and numbering scheme are 
shown in Fig. 1. Bond distances and angles are in 
good agreement with the values reported for related 
chiral hydroxylamines (Merino et al., 1995; Merino, 
Junquera et al., 1996). The absolute configuration of 
(II) was not determined, since the configuration of the 
starting nitrone, (I), was known to be S (Dondoni et al., 
1994). The torsion angles given in Table 1 show the 
configuration at the newly-formed C3 chiral center to 
be R. 

f 

r " ('12(7"11 ~ C 1 4  

OI 
7 C2 

dc] 

J 

Fig. 1. The molecular structure of (IlL showing the atom numbering. 
Displacement ellipsoids are shown at the 30% probability level. 
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1004 CI5H19NO3 

The  f i v e - m e m b e r e d  d ioxo lane  ring has a total puck;  
er ing ampl i tude  (Cremer  & Pople,  1975) o f  0.299 ( 4 ) A  
and a con fo rma t ion  in te rmedia te  be tween  enve lope  and 
half-chair ,  wi th  a local pseudo-mi r ro r  running  a long 0 3  
and the midpo in t  of  the O 2 - - C 4  bond,  and a local 
p seudo- twofo ld  axis running  along 0 2  and the midpo in t  

of  O 3 - - C 5 .  
The  pheny l  plane and that th rough the d ioxo lane  

r ing fo rm a dihedral  angle  o f  78 .0 (1 ) ° ;  the same 
planes fo rm dihedral  angles  of  87.0 (2) and 52.8 (2) °, 
respect ively,  wi th  the central,  a lmost  planar, C 4 - - C 3 - -  
N 1 - - C 9  system. Thei r  or ienta t ion wi th  respect  to this 
plane is syn, and is def ined by the torsion angles  quo ted  
in Table 1. 

The  packing  is main ly  gove rned  by the O 1 - - H . . . O 1  i 
h y d r o g e n  bond,  whose  geome t ry  is def ined by the fol- 
l owing  parameters :  H . . . O 1  i 2.01, O 1 . . . O 1  i 2.841 (2),~, 

and O 1 - - H - . . O 1 '  171 ° [ symmet ry  code:  (i) - y ,  x - y ,  

z- l. 

Experimental 

Full experimental data concerning the synthesis of the title 
compound have been described previously (Merino, Anoro et 
al., 1996). Crystals of (II) were obtained by slow evaporation 
from a 4:1 hexane-diethyl ether solution. The melting point 
was found to be 388 K and [odo -24 .4  (c 7.2 g dm -3, chloro- 
form). 

Crystal data 

C I s H I g N O 3  Mo Kc~ radiation 
Mr = 261.31 A = 0.71069 ~, 
Trigonal Cell parameters from 39 
P32 reflections 
a = 13.240 (5) ,~, 0 = 9.19-24.92 ° 
c = 7.157(5) ,~, # = 0.083 mm -~ 
V = 1086.5 (10) ,~3 T = 173 (2) K 
Z = 3 Block 
Dx = 1.198 Mg m -3 0.60 × 0.42 × 0.26 mm 
Dm not measured Yellow 

Data collection 

Siemens P4 diffractometer 
20/,~ scans 
Absorption correction: none 
1948 measured reflections 
1604 independent reflections 
1402 reflections with 

I > 20(/) 
Ri,t = 0.049 

Refinement 

Refinement on F z 
R[F 2 > 2or(F2)] = 0.041 
wR(F 2) = 0.102 
S = 1.093 

0m~x = 25.49 ° 
h = - I  ~ 1 5  
k = - 1 5 - - ~  1 
1 = - 1 - - - . 8  
3 standard reflections 

every 97 reflections 
intensity decay: 6.64% 

(A/a)m~, = 0.002 
/~pmax = 0.154 e ,~,- ~ 
a/~pmin = -0 .145 e ,~-3 
Extinction correction: none 

1553 reflections Scattering factors from 
178 parameters International Tables for  
H atoms calculated Crystallography (Vol. C) 
w =  l/[cr2(F,~) + (0.0643Pf 

+ 0.0988P] 
where P = (F,~ + 2F,?)/3 

Table 1. Selec ted  geometr ic  parame ter s  (/t, o) 

O1--N1 1.455 13) N1---C9 1.474 (4) 
O2--C4 1.421 c41 ( '2- -CI  1.17(I 15) 
0 2 - - ( ' 6  1.437 14) C2--C3 1.484 (4) 
( ) 3 ~ 6  1.415 (4) ( '3--C4 1.530 14~ 
O3---C5 1.418 14) C4---C5 1.526 (41 
N I ~-C3 1.471 (4) 

OI--NI---C3 106.0 ~2~ C 1 ~ ' 2 ~ 3  176.7 (3~ 
O I - - N l ~ 9  105.2 (2~ N 1 ~ 3 - - C 2  114.6 (2~ 
C 3 - - N 1 ~ 9  111.9 (2) N 1 ~ ' 3 - - C 4  111.5 (2J 

C 2 ~ 3 - - C 4 - - O 2  177.4 12) C 3 - - N I - - C g - - c 1 0  -68.9  (4) 
O2----C4--C3--N1 -55.3 (3) N 1 - - c g ~ 1 0 ~ l l  126.2 (4) 

Refinement was on F "~ for all reflections except for 51 with 
very negative F 2 or flagged by the user for potential systematic 
errors. The low ratio of reflections to parameters is mainly 
due to the fact that Friedel pairs were not measured. In fact, 
although 0m~,,, was 25.49 °, only a ratio of 8.72 was obtained. 
Friedel pairs were not measured because refinement of the 
absolute structure [Flack (1983) parameter] is inconclusive for 
molecules having N as the heaviest atom; see, for instance, 
previous crystallographic analyses of chiral hydroxylamines 
(Merino, Junquera et al., 1996). 

Data collection: XSCANS (Siemens, 1992). Cell refinement: 
XSCANS. Data reduction: XSCANS. Program(s) used to solve 
structure: SHELXS86 (Sheldrick, 1990). Program(s) used to 
refine structure: SHELXL93 (Sheldrick, 1993). Molecular 
graphics: SHELXTL-Plus (Sheldrick, 1991). Software used to 
prepare material for publication: SHELXTL-PIus. 
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