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C(9A) 0.3782 (5) 
C(10A) 0.5195 (5) 
C(IIA) 0.4422 (7) 
C(i 2A) 0.2270 (7) 
C(13A) 0.0884 (6) 
C(14A) 0.1611 (5) 
O(1B) -0.5164 (4) 
O(2B) -0.2231 (4) 
O(3B) -0.4897 (4) 
C(IB) -0.2383 (5) 
C(2B) -0.1398 (5) 
C(3B) -0.0833 (5) 
C(4B) 0.0961 (6) 
C(5B) 0.0183 (6) 
C(6B) -0.0527 (6) 
C(7B) -0.3179 (5) 
C(8B) -0.3080 (5) 
C(9B) -0.2195 (5) 
C(10B) -0.3706 (5) 
C(I IB) -0.2980 (6) 
C(12B) -0.0751 (6) 
C(13B) 0.0764 (6) 
C(14B) 0.0071 (5) 

0.0747 (1) 
0.0717 ~ 1) 
0.0829,1) 
0.0979,1) 
0.1014,1) 
0.0896,1) 
0.1857,1) 
0.1416 1) 
0.1662 1) 
0.2002 1) 
0.2021 1) 
0.2381 1) 
0.2520 1) 
0.2475 1) 
0.2126 1) 
0.1666 1) 
0.1877 1) 
0.1765 1) 
0.1592 1) 
0.1489 (1) 
0.1558 (1) 
0.1726 (1) 
0.1825 (1) 

0.4710(2) 0.044(1) 
0.3773 (3) 0.057 (1) 
0.2560 (3) 0.074 (2) 
0.2268 (3) 0.072 (1) 
0.3184 (3) 0.064 (1) 
0.4401 (3) 0.051 (1) 
0.2330 (2) 0.072 (1) 
0.0544 (2) 0.067 ( I ) 

-0.0867 (2) 0.073 (I 
0.0518 (2) 0.047 (I 
0.1934 (2) 0.044 (1 
0.2279 (3) 0.055 ( 1 
0.1506 (3) 0.063 (1 
0.0085 (3) 0.068 (1 

-0.0260 (3) 0.062 (1 
0.0081 (3) 0.048 (I 
0.2754 (3) 0.048 (1 
0.4075 (3) 0.045 (1 
0.4726 (3) 0.057 (1 
0.5957 (3) 0.067 (1 
0.6563 (3) 0.067 (1 
0.5935 (3) 0.068 (1 
0.4690 (3) 0.057 (1 

Table 2. Selected geometric parameters (,~, °) 
O(IA)----C(8A) 1.221 (3) O(IB)--C(8B) 1.220 (3) 
O(2A)---C(7A) 1.232 (4) O(2B)--C(7B) 1.225 (4) 
O(3A)----C(7A) 1.301 (3) O(3B)---C(7B) 1.299 (3) 
C(1A)----C(2A) 1.531 (3) C(1B)---C(2B) 1.527 (3) 
C(1A)--C(6A) 1.526 (4) C(tB)---C(6B) 1.540 (4) 
C(IA)---C(7A) 1.490 (4) C(IB)--C(7B) 1.494 (4) 
C(2A)----C(3A) 1.524 (4) C(2B)--C(3B) 1.535 (4) 
C(2A)---C(8A) 1.507 (4) C(2B)----C(8B) 1.521 (4) 
C(3A)---C(4A) 1.519 (5) C(3B)--C(aB) 1.530 (5) 
C(4A)----C(5A) 1.522 (4) C(4B)---C(5B) 1.519 (4) 
C(5A)---C(6A) 1.523 (5) C(5B)--C(6B) 1.511 (5) 
C(8A)---C(9A) 1.487 (4) C(8B)--C(9B) 1.491 (4) 
C(9A)--C(10A) 1.389 (4) C(9B)--C(10B) 1.388 (4) 
C(9A)---C(14A) 1.385 (5) C(9B)--C(14B) 1.390 (4) 
C(10A)---C(I 1m) 1.377 (4) C(10B)--C(I1B) 1.378 (4) 
C(12A)---C(13A) 1.363 (5) C(IIB)--C(12B) 1.375 (5) 
C(11A)----C(12A) 1.377 (5) C(12B)----C(13B) 1.367 (5) 
C(13A)----C(14A) 1.384 (4) C(I 3B)----C(14B) 1.383 (4) 
O(3A). • .O(2B ~) 2.655 (5) O(3B). • .O(2A") 2.630 (5) 
H(16). • .O(2A ii) 1.634 (4) H(15). • .O(2B ~) 1.663 (4) 
H(15)---O(3A) 0.997(4) H(16}---O(3B) 1.000 (4) 

C(2A)--C(1A)---q2(6A) 110.3 (2) C(2B)--C(IB)--C(6B) 109.4 (2) 
C(2A)----C(1A )---C(7A ) 112.0(2) C(2B)---C(1B)--C(7B) 113.7(2) 
C(6A)---C(1A)---C(7A) 111.1 (2) C(6B)---C(1B)---C(7B) 109.8 (2) 
C(1A)--C(2A)----C(3A) 110.3 (2) C(IB)--C(2B)--C(3B) 108.4 (2) 
C(1A)---C(2A)---C(8A) 112.3 (2) C(IB)----C(2B)---C(8B) 112.1 (2) 
C(3A)---C(2A)--C(8A) 108.8 (2) C(3B)---C(2B)---C(8B) 111.1 (2) 
C(2A)--C(3A)--C(4A) 112.0 (2) C(2B)---C(3B}---C(4B) 111.2 (3) 
C(3A)--C(4A)---C(5A) 111.0 (3) C(3B)---C(4B)----C(5B) 111.9 (3) 
C(4A)---C(5A)----C(6A) 111.1 (3) C(4B)---C(5B)--C(6B) 112.4 (3) 
C(IA}---C(6A)----C(5A) 111.1 (3) C(1B)---C(6B)----C(5B) 111.3 (3) 
O(2A)---C(7A)----O(3A) 122.2 (3) O(2B)---C(7B)---O(3B) 122.6 (3) 
O(2A)---C(7A)--C(IA) 122.5 (2) O(2B)---C(7B)--C(IB) 122.8 (2) 
O(3A)---C(7A)--C(1A) 115.3 (3) O(3B)---C(7B)---C(IB) 114.5 (3) 
O(IA)---C(8A)--C(2A) 120.4 (2) O(IB)--C(8B)---C(2B) 119.7 (2) 
O(IA)----C(8A)---C(9A) 120.0 (3) O(1B)--C(8B)---C(9B) 120.0 (3) 
C(2A)----C(8A)----C(9A) 119.5 (2) C(2B)---C(8B}--C(9B) 120.3 (2) 
C(8A)---C(9A)--C(IOA) 118.1 (3) C(8B)---C(9B)---C(IOB) 118.5 (2) 
C(8A)----C(9A)---C(14A) 123.1 (3) C(8B)---C(9B)---C(14B) 123.2 (3) 
C(IOA)--C(9A)---C(14A) i18.7 (2) C(IOB)----C(9B)---C(14B) 118.3 (3) 
C(9A)---C(IOA)--C(I1A) 120.2(3) C(9B)----C(IOB)---C(IIB) 120.6(3) 
C(10A)----C(ilA)----C(12A) 120.5(3) C(IOB)---C(IIB}--C(12B) 120.4(3) 
C(llA)---C(12A)---C(13A) 119.7(3) C(I1B)----C(12B)---C(13B) 119.8(3) 
C(12A)--C(13A)----C(14A) 120.6 (3) C(12B)--C(13B)--C(14B) 120.3 (3) 
C(9A)---C(14A)---C(13A) 120.3 (3) C(9B)--C(14B)---C(13B) 120.6 (3) 
O(2A~) • • -H(16)----O(3B) 173.8 (2) O(2B'). • .H(15)--O(3A) 172.4 (2) 
C(7A)---O(2A). • .H(16 i~) 122.5 (2) C(7B)---O(2B). • .H(15 ~) 121.0 (2) 
C(7A)---O(3A)---H(15) 108.4 (3) C(7B)--O(3B)---H(16) 109.5 (3) 

Symmetry codes: (i) 1 + x, y, 1 + z; (ii) x - I, y, z - 1. 

All  d i f f rac tomete r  sof tware  was  p rov ided  by S iemens  Analyt i -  
cal X-ray Ins t ruments  Inc., inc lud ing  SHELXTL/PC (Sheldrick,  
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1990). The  structure was  solved by direct  methods .  In tegra ted  
intensi t ies  were  correc ted  for  Loren tz  and polar iza t ion  effects.  
Ful l -mat r ix  leas t -squares  re f inement  was  per formed.  All non-  
H a toms  were  ref ined anisotropical ly .  Both carboxyl  H a toms  
were located in d i f ference  maps  and a l lowed to refine as r iding 
mode l s  on  their  associa ted O atoms.  All o ther  H a toms  were 
placed in ca lcula ted  posi t ions  and a l lowed to refine as r iding 
mode ls  on  their  associa ted C a toms  for  o p t i m u m  R factor  and 
goodness-of- f i t .  

Lists of structure factors, anisotropic displacement parameters, H- 
atom coordinates and complete geometry have been deposited with 
the IUCr (Reference: PT1013). Copies may be obtained through The 
Managing Editor, International Union of Crystallography, 5 Abbey 
Square, Chester CHI 2HU, England. 
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Abstract 
The crystal structure of the title compound, C21HI9NO5, 
has been determined at 153 K in order to confirm the 
configuration of the double bond. 
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Comment 
This  work  was part o f  our  s tudies on the synthesis  
o f  a l k y l i d e n e - l , 3 - d i c a r b o n l y l  c o m p o u n d s  which  are 
fur ther  used for the synthesis  o f  enantiopure trans-l,2- 
disubst i tu ted cyc lopen tanes  and cyc lohexanes .  The  five- 
m e m b e r e d  oxazo l id ine  r ing o f  the title compound ,  (I), 

0 0 0 0 0 0 

Piperidine/HOAc MeO 
.k_..../ CH2CI 2, 273 K 

. /  71~ oo" 
Bzl Bzl 

(I) 

adopts  a twist  con fo rma t ion  with the twist  axis th rough 
C2. Ring  pucker ing  parameters  q = 0.226 and cp = 301.9 
were  calcula ted using the p rogram PUCKER (Gould  & 
Taylor, 1994). All  bond  lengths  and angles  obse rved  are 
in the expec ted  range. 

Profile data from 20/w scans 
Absorption correction: 

none 
3302 measured reflections 
2469 independent reflections 
2405 observed reflections 

[I > 2o'(/)] 

Fig. 1. Crystal  structure o f  the title c o m p o u n d  showing 50% proba-  
bility d i sp lacement  ellipsoids. 

Experimental 

The title compound was obtained via a Knoevenagel conden- 
sation of ' ' ' ' ""  (4 S)-2-(4 -benzyl-2 -oxo-3 -oxazohdmylcarbonyl)- 
acetic acid methyl ester with benzaldehyde. Further details 
of the reaction are published in Tietze & Schfinke (1995). The 
compound was crystallized from a mixture of diethyl ether 
and pentane at room temperature. 

Crystal data 

C21HIgNO5 Mo Kc~ radiation 
Mr ---- 365.37 A = 0.71073 A 
Monoclinic Cell parameters from 50 
P21 reflections 
a = 9.929 (2) ,~, 0 = 10-- 12.5 ° 
b = 8.750 (2) ,~ # = 0.093 m m -  
c = 11.230 (2) ,~ T = 153 (2) K 
/3 = 107.21 (2) ° Block 
V = 932.0 (3),~3 0.8 x 0.4 x 0.4 mm 
Z = 2 Colourless 
Dx = 1.302 Mg m -3 

Data collection 
Stoe-Huber four-circle Rint = 0.0119 

diffractometer 0m,x = 22.55 ° 

h = - 1 0  ~ 10 
k = - 9 ~ 9  
l = - 1 2  ~ 12 
3 standard reflections 

frequency: 90 min 
intensity decay: none 

Refinement 

Refinement on F 2 
R[F 2 > 2or(F2)] = 0.0287 
wR(F 2) = 0.0693 
S = 1.058 
2469 reflections 
245 parameters 
H atoms refined using riding 

model 
w = 1/[o.2(Fo 2) + (0.0438P) 2 

+ 0.1108P] 
where e = (Fo 2 + 2F~)/3 

(A/o.)max < 0.001 
mpmax = 0.098 e A -3 
mpmin = -0 .151 e A-3 
Extinction correction: none 
Atomic scattering factors 

from International Tables 
for Crystallography (I 992, 
Vol. C, Tables 4.2.6.8 and 
6.1.1.4) 

Absolute configuration: 
x = 0.3 (9) (Flack, 1983) 

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

Ueq = (1/3)~i~jUijaTa ~ ai.aj. 

x y z Ueq 
O1 0.19504 (12) 0.0719 (2) 0.56924 (11) 0.0339 (3) 
C2 0.0984 (2) 0.0439 (2) 0.62812 (15) 0.0281 (4) 
02 0.06681 (14) -0.08143 (15) 0.65189 (12) 0.0360 (3) 
N3 0.04566 (15) 0.1828 (2) 0.65506 (12) 0.0265 (3) 
C4 0.1287 (2) 0.3110 (2) 0.6308 (2) 0.0304 (4) 
C5 0.1984 (2) 0.2334 (2) 0.5426 (2) 0.0350 (5) 
C41 0.2313 (2) 0.3743 (2) 0.7506 (2) 0.0357 (5) 
C42 0.3459 (2) 0.2645 (2) 0.8172 (2) 0.0330 (4) 
C43 0.4779 (2) 0.2709 (3) 0.7997 (2) 0.0415 (5) 
C44 0.5831 (2) 0.1700 (3) 0.8600 (2) 0.0526 (6) 
C45 0.5565 (3) 0.0603 (3) 0.9366 (2) 0.0591 (6) 
C46 0.4260 (3) 0.0526 (3) 0.9554 (2) 0.0624 (7) 
C47 0.3221 (2) 0.1553 (3) 0.8969 (2) 0.0461 (6) 
C I '  -0 .0734 (2) 0.2035 (2) 0.69329 (15) 0.0276 (4) 
O3 -0.10822 (13) 0.33082 (15) 0.71393 (12) 0.0364 (3) 
C2' -0.1561 (2) 0.0643 (2) 0.7050 (2) 0.0312 (4) 
C3' -0.1037 (2) -0.0278 (3) 0.8198 (2) 0.0398 (5) 
04  -0.1502 (2) -0 .1492 (2) 0.8377 (2) 0.0625 (5) 
05 -0.00047 (13) 0.0462 (2) 0.90374 (11) 0.0453 (4) 
C4' 0.0569 (3) -0.0291 (4) 1.0227 (2) 0.0672 (8) 
C I "  -0.2816 (2) 0.0280 (2) 0.6261 (2) 0.0316 (4) 
C2"  -0.3625 (2) 0.0959 (2) 0.5073 (2) 0.0280 (4) 
C3" -0.5044 (2) 0.0536 (2) 0.4604 (2) 0.0343 (4) 
C4"  -0.5873 (2) 0.1089 (2) 0.3481 (2) 0.0385 (5) 
C5"  -0.5309 (2) 0.2066 (2) 0.2793 (2) 0.0361 (5) 
C6"  -0.3914 (2) 0.2495 (2) 0.3239 (2) 0.0338 (4) 
C7"  -0.3077 (2) 0.1958 (2) 0.4370 (2) 0.0318 (4) 

Table 2. Selected geometric parameters (,4, o) 
01---C2 i.340 (2) C46-4747 !.379 (3) 
O1--C5 1.446 (2) C1'--4)3 1.209 (2) 
C2---4)2 1.192 (2) CI ' - - C 2 '  1.496 (3) 
C2--N3 1.391 (2) C2'---C1" 1.337 (3) 
N3---C1 t 1.384 (2) C2t---C3 ' 1.478 (3) 
N3---C4 i.465 (2) C3~---O4 !.198 (3) 
C4---C5 1.525 (3) C3'--495 1.336 (2) 
C4--C41 1.531 (3) O5---C# 1.447 (3) 

C2--4)i---C5 110.16 (14) O3---C1 t - -N3 119.9 (2) 
O2---C2---O1 123.6 (2) O3---CI'----C2' 122.5 (2) 
O2- -C2- -N3  127.9 (2) N3--421 ' - -C2 '  117.5 (2) 
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O1---C2--N3 108.5 (2) C1"--C2'--C3' 117.9 (2) 
C 1'--N3---C2 126.4 (2) C1"---C2'--421' 124.3 (2) 
C 1'--N3----C4 122.47 (15) C3'--C2'---C1' 117.4 (2) 
C2--N3---C4 111.09 (14) O4 C3t--4)5 124.3 (2) 
N3----C4---C5 99.70 (14) O4 C3'---C2' 125.2 (2) 
N3---C4--C41 112.26 (14) O5---C3~--422 ~ 110.5 (2) 
C5----C4---C41 114.8 (2) C3~---O5---C4 t 116.2 (2) 
O 1--C5--C4 104.94 (14) 

Intensities were measured with a 'learnt profile' method 
(Clegg, 1981). The space group was determined from the 
Laue symmetry, the systematically absent reflections and the 
average value of I E2 - 11 using program XPREP (Sheldrick, 
1994). The structure was solved by direct methods using 
SHELXS86 (Sheldrick, 1985). All non-H atoms were refined 
anisotropicaUy using SHELXL93 (Sheldrick, 1993). H atoms 
were refined using a riding model. The isotropic displacement 
parameters were set to 1.2 times (1.5 times for CH3 groups)  
the equivalent displacement parameter of the atom they are 
attached to. The absolute structure could not be determined as 
no significant anomalous scatterer was present. The known 
absolute structure of the educt was thus assumed (Tietze 
& Schtinke, 1995). The floating origin restraint was applied 
(Hack & Schwarzenbach, 1988). 

Data collection: DIF4 (Stoe & Cie, 1988a). Cell re- 
finement: DIF4. Data reduction: REDU4 (Stoe & Cie, 
1988b). Program(s) used to solve structure: SHELXS86 
(Sheldrick, 1985). Program(s) used to refine structure: 
SHELXL93 (Sheldrick, 1993). Molecular graphics: SHELXTL- 
Plus (Sheldrick, 1994). Software used to prepare material for 
publication: SHELXL93. 

We thank the Deutsche Forschungsgemeinschaft and 
the Fonds der Chemischen Industrie for financial sup- 
port. 

Lists of structure factors, anisotropic displacement parameters, H- 
atom coordinates and complete geometry have been deposited with 
the IUCr (Reference: AB 1277). Copies may be obtained through The 
Managing Editor, International Union of Crystallography, 5 Abbey 
Square, Chester CH 1 2HU, England. 
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Abstract 

The title compound, C6H9N~.Br-.H20, was crystallized 
from water by slow evaporation. The 2-amino-3-methyl- 
pyridinium cation shows bond lengths and angles com- 
parable with those observed in more complex counter- 
ions. 

Comment 

As a result of our interest in low-dimensional magnetic 
lattices, we have been studying complexes of the family 
(LH)2MX4, where M is a 2+ first row transition metal 
ion, X is CI or Br, and L is an organic base. These 
compounds are well known to pack in the crystal lattice 
such that low-dimensional magnetic lattices, arising 
from van der Waals contacts between the MX4 ions, are 
frequently obtained (for examples see Place & Willett, 
1987a,b). The nature of these contacts is determined 
by the organic base L. Several complexes, where L is 
2-amino-3-methylpyridine, have been prepared and we 
were interested in seeing whether the pronounced effect 
of L on the packing of the anions was reciprocated 
by the anions altering the structure of L in the crystal 
lattice. The crystal structure determination of 2-amino- 
3-methylpyridinium bromide monohydrate, (I), was thus 
undertaken. 

fl) 

H.Br-.H20 

The general structure of the title material is unre- 
markable, with bond lengths and angles comparable 
with other structures containing the protonated moi- 
ety, where the anions are copper or palladium-based 
complex ions (Place & Willett, 1987b; Grigereit et 
al., 1987; Roman, Beitia & Luque, 1993). The bonds 
were slightly longer than those of the neutral com- 
pound (Espenbetov, Struchkov, Poplavskaya & Kurman- 

t Permanent address: Department of Chemistry, Clark University, 950 
Main St., Worcester, MA 01610, USA. 
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