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Abstract 
In the title compound, C15H13NO4, the two planar 
nitrophenyl and benzyloxy groups are inclined at 
152.3 (2) °. The torsion angle about the central C - -O  
bond is 177.5 (5) °, giving an extended C - - C - - O - - C  
chain. The nitro group is twisted out of the plane of 
the phenyl ring by 28.4 (3) ° to diminish steric hin- 
drance; O atoms of the nitro and benzyloxy groups 
are separated by only 2.625 (7)./k. The dihedral 
angles between the epoxy ring and the two aromatic 
rings are 98.3 (3) and 102.6 (3) °. There is a possible 
C--H. . .O intermolecular interaction. 

Comment 
The title compound, (I), is one of the intermediates 
in the synthesis of the anti-asthmatic agent 
formoterol, (II), a fl-adrenoreceptor-stimulating 

catecholamine analogue with selective brochodilator 
activity (Murase, Mase, Ida, Takahashi & 
Murakami, 1977; Trofast, Osterberg, Kallstrom & 
Waldeck, 1991). It was prepared in four stages as 
shown in the scheme below. 
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The structure determination of (I) was undertaken 
to gain insight into the reaction pathways. In all 
essential details the geometry of the molecule is 
normal. The dihedral angles between the plane 
defined by C(6)--O(4)--C(9)--C(10) and the two 
aromatic rings present in the structure are 2.7 (3) and 
149.6 (4) ° . The nitro group is twisted 28.4 (3) ° out of 
the plane of the phenyl ring and this gives a short 
0(4)...0(3) intramolecular contact of 2.625 (7) A,; the 
sum of van der Waals radii for O is 2.80/~ (Pauling, 
1960). The O(4)...O(3)--N(1) angle is 86.1 (7) °. 

One C--H.. .O intermolecular contact [C(9)-- 
H. . .O(1)(y-  3, _ x + 3, _ z + 3) 3.437 (8)/~] is geo- 
metrically appropriate for a C--H.. .O hydrogen 
bond (Berkovitch-Yellin & Leiserowitz, 1984). Other 
contacts are all of van der Waals type. 

)C(14) ~ 0 ( 3 )  

0(~5) ' ~ .  0(2) • y 

C'*-' 

Fig. 1. A perspective view of the molecule with atom labelling. 
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E x p e r i m e n t a l  
Crystal data 

C15HI3NO4 
Mr = 271.3 
Tetragonal 
141/a 
a = 19.531 (3 ) /~  
c = 14.131 (3),~, 
V = 5390.4 (2)/~3 
Z = 1 6  
Dx = 1.337 Mg m -3  

Data collection 
Siemens R3m/V diffractome- 

ter 
•/20 scans 
Absorption correction: 

none 
1994 measured reflections 
1776 independent reflections 
969 observed reflections 

[/>_ 3a(/)l 

Refinement 

Ref inemen t  on F 
R = 0.050 
wR = 0.058 
S = 1.15 
969 ref lect ions 
181 parameters  
H - a t o m  parameters  not  

ref ined 

Mo Ko~ radiation 
A = 0.7107 .A, 
Cell parameters from 25 

reflections 
0 = 9 - 2 2  ° 
# = 0.10 mm -~ 
T = 293 K 
Cube 
0.23 × 0.20 × 0.17 mm 
White 
Crystal source: recrystalliza- 

tion from methanol 

Rim = 0.0316 
0max = 22.5 ° 
h = 0---~ 21 
k = 0 ---~ 21 
l = 0---~ 15 
2 standard reflections 

monitored every 98 
reflections 

intensity variation: < 1% 

w = l/[cr2(F) + 0.0018IFI 2] 
(A/Or)max = 0.001 
Z~pmax = 0.18 e ,~,- 3 
Apmin = --0.15 e A -3 
A t o m i c  scat ter ing factors  

f rom SHELXTL-Plus 
(Sheldr ick,  1991) 

Table 2. Selected geometric parameters (~,, °) 

O(1)---C(1) 
O(2)--N( 1 ) 
O(4)---C(6) 
N( 1 )---C(7) 
C(2)---C(3) 
C(3)---C(8) 
C(5)----C(6) 
C(7)----C(8) 
C(10)----C(I 1) 
C(11)---C(12) 
C( 13)---C( i 4) 

C( 1 )---O( 1 )---C(2) 
O(2)---N( 1 )----0(3) 
O(2)--N(I )----C(7) 
O(1)--C(2)---C(!) 
O(1 )---C(2)--C(3) 
C(2)--C(3)~C(4) 
C(3)~C(4)~C(5) 
O(4)~C(6)~C(5) 
O(4)--C(6)--C(7) 
C(6)--C(7)--C(8) 
C(3)~C(8)~C(7) 
C(9)--C(10)----C(15) 
C( 11 )---C( 1 O)---C(15) 
C(I I )---C(12)---C(l 3) 
C(I 3)--C(14)--C(15) 

1.421 (8) O(1)--C(2) 1.420(8) 
1.228 (8) O(3)--N(I) 1.217 (8) 
1.357 (7) O(4)--c(9) 1.451 (7) 
1.476 (8) C(1)----c(2) 1.438 (9) 
1.510 (8) C(3)----c(4) 1.395 (9) 
1.376 (9) C(4)----C(5) 1.395 (9) 
1.391 (9) C(6)-----C(7) 1.402 (8) 
1.399 (8) C(9)----C(10) 1.523 (8) 
1.377 (9) c(10)--c(15) 1.380 (9) 
1.382 (9) C(12F---C(13) 1.378 (9) 
1.385 (9) c(14)---c(15) 1.416 (9) 

60.8 (4) C(6)----O(4)----C(9) 118.1 (5) 
122.7 (6) O(3)---N(1)---C(7) !19.1 (6) 
118.2 (5) O(1)--C(I)--C(2) 59.5 (4) 
59.6 (4) C(!)---C(2)---C(3) 121.4 (6) 
16.8 (5) C(2)---C(3)--C(8) 119.1 (5) 
22.1 (6) C(4)--C(3)----C(8) 118.8 (6) 
21.2 (6) C(4)----C(5)---C(6) 120.8 (6) 
25.7 (5) C(5)--C(6)--C(7) 117.2 (6) 
17.1 (5) N(1)----C(7)---C(6) 122.7 (5) 
22.1 (6) N(1)---C(7)---C(8) !15.3 (5) 
19.9 (6) O(4)----C(9)----C(10) 106.9 (5) 

121.4 (6) C(9)---C(10)----C(I 1) 118.8 (6) 
119.8 (6) C(10)----C(I 1)----C(12) 120.4 (6) 
120.4 (6) C(12)----C(13)---C(14) 120.5 (6) 
118.4 (6) C(10)---C(15)----C(14) 120.4 (6) 

A Ap map showed the positions of  all H atoms, which 
were placed in idealized positions and included in the least- 
squares refinement with fixed isotropic displacement parame- 
ters. Structure solution and refinement were performed using 
SHELXTL-PIus (Sheldrick, 1991). Geometric parameters were 
calculated using the program PARST (Nardelli, 1983). 

Lists of structure factors, anisotropic displacement parameters and 
H-atom coordinates have been deposited with the IUCr (Reference: 
HAl084). Copies may be obtained through The Managing Editor, Inter- 
national Union of Crystallography, 5 Abbey Square, Chester CH 1 2HU, 
England. 

Table 1. Fractional atomic coordinates and equivalent 
isotropic displacement parameters (~ 2) 

Origin of coordinates at T on glide plane b. 

Ueq = (1 /3 )E i  Y~jUija T a 7 ai.aj. 

x y z Ueq 
O(1) 0.1200 (3) 0.7612 (3) 0.5601 (3) 0.069 (2) 
0(2) 0.3122 (3) 0.5873 (3) 0.2914 (3) 0.069 (2) 
0(3) 0.2439 (3) 0.5670 (3) 0.1758 (4) 0.096 (3) 
0(4) 0.1773 (2) 0.6774 (2) 0.1230 (3) 0.051 (3) 
N(I) 0.2601 (3) 0.5996 (3) 0.2458 (4) 0.050 (2) 
C(I) 0.1802 (3) 0.8020 (3) 0.5560 (4) 0.072 (3) 
C(2) 0.1800 (3) 0.7336 (4) 0.5183 (4) 0.057 (3) 
C(3) 0.1779 (3) 0.7207 (3) 0.4129 (4) 0.040 (2) 
C(4) 0.1368 (3) 0.7593 (3) 0.3523 (4) 0.046 (3) 
C(5) 0.1345 (3) 0.7457 (3) 0.2554 (4) 0.044 (3) 
C(6) 0.1740 (3) 0.6936 (3) 0.2163 (4) 0.040 (2) 
C(7) 0.2154 (3) 0.6557 (3) 0.2782 (4) 0.039 (2) 
C(8) 0.2173 (3) 0.6690 (3) 0.3755 (4) 0.043 (2) 
C(9) 0.1329 (3) 0.7141 (3) 0.0581 (4) 0.048 (2) 
C(10) 0.1449 (3) 0.6837 (3) -0.0398 (4) 0.043 (2) 
C(1 I) 0.1360 (4) 0.7249 (4) -0.1179 (4) 0.063 (3) 
C(12) 0.1451 (4) 0.6987 (3) -0.2079 (4) 0.073 (3) 
C(13) 0.1638 (3) 0.6313 (3) -0.2205 (4) 0.072 (3) 
C(14) 0.1736 (3) 0.5887 (3) -0.1433 (4) 0.064 (3) 

' C(15) 0.1625 (3) 0.6158 (3) -0.0515 (4) 0.053 (3) 
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