
650 CI2HI4C12Te 

2786 measured reflections 
2605 independent reflections 

3 standard reflections 
frequency: 30 min 
intensity decay: 0.4% 

Refinement 

Refinement on F 2 
R[F 2 > 2o'(F2)] = 0.028 
wR(F 2) = 0.075 
S = 1.122 
2605 reflections 
143 parameters 
H-atom parameters 

constrained 

w = 1/[cr2(F,~) + (0 .0534Pf  
+ 0.2809P] 

where P = (F,~ + 2F,?)/3 
(Z~/O')max < 0.001 
Apm,,x = 1.286 e ,~-3 
Z~Pmin = -1 .252  e ,~-3 
Extinction correction: none 
Scattering factors from 

International Tables for  
Crystallography (Vol. C) 

Table  1. Selec ted  geometr ic  parame ter s  (,4, o) 

Te----C I 2.020(3) Te--CI I 2.551 (I) 
Te~C2 2.146(3) CIIC3 1.196(4) 
Te~CI2 2.486 ( 1 ) 
C l--Te-~2 97.66(13) C1--Te~CII 87.84(10) 
CI--Te~CI2 89.94 (10) C2--Te--Cll 87.98 (9) 
C2ITe~CI2 86.59 (9) C12ITe~CII 173.81 (3) 

H atoms were refined with fixed geometry, each riding on a 
carder atom, with an isotropic displacement parameter equal to 
1.5 (for methyl-H atoms) or 1.2 (for the other H atoms) times 
that of the carrier atom. The highest peak and the deepest hole 
in the final difference Fourier map were at 0.95 and 0.94 ,~, 
from Te, respectively. 

Data collection: CAD-4 Software (Enraf-Nonius,1989). 
Cell refinement: CAD-4 Software. Data reduction: MolEN 
(Fair, 1990). Program(s) used to solve structure: SHELXS86 
(Sheldrick, 1990). Program(s) used to refine structure: 
SHELXL97 (Sheldrick, 1997). Molecular graphics: ZORTEP 
(Zsolnai, 1995). Software used to prepare material for publi- 
cation: SHELXL97. 

This  w o r k  has r e c e i v e d  partial  suppor t  f r om F A P E S P  
(Procs.  94 /1213-5  and  96/2770-0) ,  C N P q  and  C A P E S .  
T h e  X- ray  faci l i ty  at the Inst i tuto de Q u f m i c a - U S P  was  
es tab l i shed  wi th  the ass is tance  o f  F A P E S P  (94/2061-4) .  

Supplementary data for this paper are available from the IUCr 
electronic archives (Reference: GS1025). Services for accessing these 
data are described at the back of the journal. 
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Abstract 
In the title c o m p o u n d ,  C24H22N203, the 4 , 5 - d i h y d r o -  
1 ,2 ,4-oxadiazo le  r ing sys tem is in an e n v e l o p e  confor -  
ma t ion  wi th  the C1,  N1,  C8 and N2  sets o f  a toms  in 
a c o m m o n  plane  wi th  O1 0 . 1 1 0 ( 3 ) , ~  out  o f  this plane.  
The  chiral  C a tom in the f i v e - m e m b e r e d  ring,  C1,  is 
in the R conf igura t ion ,  w h i c h  was  ident i f ied by refer-  
r ing to the k n o w n  conf igura t ion  o f  the a tom C15 in the 
(S ) -pheny la l an ine  moiety .  

Comment 
4 , 5 - D i h y d r o - l , 2 , 4 - o x a d i a z o l e  der iva t ives  are impor t an t  
p h a r m a c e u t i c a l  agents  wi th  ant iviral  (F ranco  et al., 
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1964), antifungal (Manrao & Kanta, 1995), and nema- 
tocidal and insecticidal activities (Sousa et al., 1965). 
They have also been used as antimalarial drugs (Car- 
rington, 1955) and potential chemoprophylactic agents 
of schistosomiasis (Hu et al., 1997). Recently, it has 
been found that they are potential central nervous sys- 
tem depressants (Xu et aI., 1998), muscarinic agonists 
as insecticides and acaricides (Dick et al., 1997), and 
muscarinic receptor 'super agonists' for treatment of 
Alzheimer 's  disease (Macor et al., 1996). 

An important method of synthesis of 4,5-dihydro- 
1,2,4-oxadiazole derivatives is the cycloaddition reaction 
of a Schiff base and nitrile oxide. Numerous 4,5-di- 
hydro-l,2,4-oxadiazole derivatives can be synthesized 
from amino acid esters, aldehydes and ketones, and 
nitrile oxides as building blocks by the combinatorial 
chemistry method for bio-assay. The title compound, (I), 
as a model, has been synthesized from N-benzylidene- 
(S)-phenylalanine methyl ester, which was generated 
from benzaldehyde and methyl (S)-phenylalanine, and 
benzonitrile oxide. In order to identify the configuration 
of the chiral carbon atom C1 formed in the cyclo- 
addition, the title compound was subjected to X-ray 
diffraction analysis. 

HC(OEt) 3 
PhCHO + (S)-H2NCHCOOMe ~__ (S)-PhCH=NCHCOOMe 

I 
PhCH 2 CH2C12 PhCH 2 

Et3N/Et20 
CI 

I 
PhC = NOH 

0 "  N y P h  

H, , . ~  N .~C__COOMe Ph 

PhCHf t 
H 

(I) 

The dihydro 1,2,4-oxadiazole ring adopts an envelope 
conformation with the C1, N1, C8 and N2 atoms in a 
plane with O1 0.110 (3),~ above the plane. The value of 
the torsion angle C 1 - - N 1 - - C 8 - - N 2  is - 1 . 4 ( 3 )  °. The 
C8--N1 and C8- -C9  bond lengths (Table 1) are both 
shorter than standard values°(@ Csp2--Nsp 3 of 1.416,4,, 
and CspZ--Car of 1.485 A; International Tables for  
Crystallography, Vol. C). This indicates that there is 
some delocalization of the N 1 lone pair into these bonds, 
and implies the presence of a non-planar conjugated 
system between the C1, N2, C8 and N1 atoms of the 
oxadiazole ring and the C9 phenyl ring [dihedral angle 
36.3(3)"]. 

The configuration of the atom C1 was identified as R 
by referring to the known S configuration of the atom 
C15, which is the known configuration in the natural 
(S)-phenylalanine starting material. 

CI 7 (~'2~)~ { ~ ' ~  1 
C24 02 ~ " ~ _ ~ J  C2 

e l l  V 

I - %  / c16 C22 

/~ ~ .  ~ ) O 3 ~ : N I  
r~-~,//~, k ~ ~ C3 C4 

Fig. 1. Perspective view (Sheldrick, 1995) of (I) with the atom 
labelling. Displacement ellipsoids are shown at the 30% probability 
level. 

Experimental 

To a stirred solution of the N-benzylidene-(S)-phenylalanine 
methyl ester (1.07 g, 4 mmol) and the triethylamine (0.70 ml, 
5 mmol) in anhydrous diethyl ether (25 ml), a solution of 
a-chlorobenzaldehyde oxime (0.62 g, 5 mmol) in anhydrous 
diethyl ether (5 ml) was slowly added dropwise. The reaction 
mixture was then stirred overnight at room temperature, 
washed twice with water and dried with anhydrous MgSO4. 
The solvent was then evaporated at reduced pressure to obtain 
a brown oil. This material was recrystallized from diethyl ether 
to yield white crystals of the title compound (0.62g with yield 
40%, m.p. 376-377 K). Elemental analysis for C24H22N203 
(386.44): calculated C 74.58, H 5.74, N 7.25%; found C 
74.62, H 5.81, N 7.00%. The colourless single crystal used for 
analysis was obtained by evaporation from a saturated diethyl 
ether solution of the compound. 

Crystal data 

C24H22N203 Mo Ka radiation 
M, = 386.44 A = 0.71073.4, 
Orthorhombic Cell parameters from 136 
P212121 reflections 
a = 14.671 (4) ~, 0 = 2.0-25.0 ° 
b = 15.135 (2) A # --- 0.082 mm -1 
c = 9.328 (2) A T = 293 (2) K 
V = 2071.2 (8) ]~ Prism 
Z = 4  0.3 x 0.2 x 0.2mm 
D~ = 1.239 Mg m -3 Colourless 
Dm not measured 

Data collection 
Rigaku R-AXIS IIC IP 

diffractometer 
Oscillation IP photos 
Absorption correction: none 
5627 measured reflections 
3262 independent reflections 
2720 reflections with 

I > 2o-(/) 

Rim = 0.039 
0max = 25.67 ° 
h = 0 ---~ 17 
k = -18  ---, 17 
l = - 1 1  ---, 11 
3 standard reflections 

every 100 reflections 
intensity decay: none 
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Refinement 

Refinement on F 2 
R[F z > 2o-(F2)] = 0.055 
wR(F 2) = 0.123 
S = 1.096 
3262 reflections 
263 parameters 
H atoms treated by a 

mixture of independent 
and constrained refinement 

w = 1/[cr2(Fo 2) + (0.0499P) 2] 
where P = (F~ + 2F,?)/3 

(z~/O')max = 0.001 

Apmax = 0.112 e ,~-3 
Apmtn = -0 .107  e ,~-3 
Extinction correction: 

SHELXL97 (Sheldrick, 
1997a) 

Extinction coefficient: 
0.024 (2) 

Scattering factors from 
International Tables for  
Crystallography (Vol. C) 

Table  1. Selec ted  geometr ic  parameters  (,4, o) 

OI--N2 1.431 (3) NI--C1 
O I----C I 1.439 (4) N2--C8 
O2---C23 1.321 (4) C1--C2 
O2--C24 1.450 (4) C8--C9 
O3---C23 1.187 (3) C15--C23 
N 1---C8 1.389 (4) C15---C16 
N I----CI 5 1.455 (3) CI6---C17 
N2--O I----C 1 109.71 (19) N2----C8--N 1 
C23--O2---C24 117.3 (3) N 1---C 15----C23 
C8--N I----C 1 105.2(2) N I---C15---CI6 
C8--N2----O 1 105.8 (2) CI 7---CI6--CI5 
O1--CI--NI 103.1 (2) O3---C23---O2 
OI--C 1---C2 110.8 (2) O3--C23---C 15 
N I---C1---C2 114.0(2) O2---C23--C 15 

1.473 (3) 
1.287 (3) 
.491 (4) 
.470 (4) 
.513 (4) 
.535 (4) 
.5O7 (4) 

15.6 (2) 
11.5 (2) 
11.9 (2) 
11.5 (2) 
22.4 (3) 
25.2 (3) 
12.4 (2) 

The data were collected using radiation from a rotating- 
anode generator operating at 50 kV and 90 mA by taking 23 
oscillation photos in the range of 0-184 ° with exposing time of 
10 min per frame. Crystal-to-detector distance was 78.1 mm. 
The structure was solved by direct methods. All the non-H 
atoms were refined anisotropically. All H atoms were included 
with the riding model. 

Data collection: R-AXIS IIC diffractometer software 
(Rigaku, 1995). Cell refinement: R-AXIS IIC diffractome- 
ter software. Data reduction: R-AXIS IIC data processing 
software. Program(s) used to solve structure: SHELXS97 
(Sheldrick, 1997b). Program(s) used to refine structure: 
SHELXL97 (Sheldrick, 1997a). Molecular graphics: SHELXTL 
(Sheldrick, 1995). Software used to prepare material for pub- 
lication: SHELXL97. 

We thank  Pro fesso r  T h o m a s  C. W.  M a k  at The  
D e p a r t m e n t  o f  Chemis t ry ,  T h e  Ch inese  Un ive r s i ty  o f  
H o n g  Kong ,  for  his he lp  in data  col lec t ion .  

Supplementary data for this paper are available from the IUCr 
electronic archives (Reference: TA1227). 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  

T h e  m o l e c u l a r  s t ructure  o f  the title c o m p o u n d ,  
Ci4H2002,  (I), has been  inves t iga ted  us ing  X- ray  diffrac-  
tion. W h e n  c o m p a r e d  wi th  the s e m i q u i n o n e  ( D T B S Q )  
m o l e c u l e  in a coo rd ina t ed  state, e.g. [Cu{NH(py)2} -  
( D T B S Q ) ] C 1 0 4 . 0 . 5 C 4 H s O  [(II); T h o m p s o n  & Ca labrese  
(1985).  Inorg. Chem.  24, 3 1 6 7 - 3 1 7 1 ] ,  the differ-  
ent  C - - O  dis tances  [1 .214 (3 )  and 1 . 2 1 7 ( 3 ) A  in (I); 
1.293 (7) and 1 . 3 0 4 ( 7 ) A  in (II)] revea l  i n fo rma t ion  
about  the e lec t ron  d is t r ibut ions  o f  the ca rbony l  g roup  
in d i f ferent  e n v i r o n m e n t s .  

C o m m e n t  

W h e n  we  s tudied  the au to -ox ida t ion  o f  3,5-di - ter t -  
bu ty l ca t echo l  ( D T B C )  by coppe r  c o m p l e x e s  ( C h y n  & 
Urbach ,  1991), it was  r evea l ed  that the in t e rmed ia te s  
have  var ious  poss ib le  s t ructural  states, and that  the 
ox ida ted  c o m p o u n d  exists  as a m o i e t y  o f  3 ,5-d i - te r t -  
b u t y l - l , 2 - b e n z o q u i n o n e  ( D T B Q )  in c o p p e r  complexes .  
To inves t iga te  the coo rd ina t ing  cha rac te r  o f  the ca rbony l  
groups ,  the crysta l  s t ructure  of  D T B Q ,  (I), has been  
es tabl i shed.  C o m p a r i s o n  wi th  the ca t ion  [Cu{ NH(py)2  }- 
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