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3-(4-Bromobenzyl)-5-(4-fluorobenzylidene)- 
imidazolidine-2,4-dione 

an intermolecular hydrogen bond. The N(2) . . .O(1  i) and 
H(N2). .  "O(1 i) distances are 2.851 (6) and 1.927 (6)A,  
respectively, and the N(2 ) - -H(N2) . . .O(1  i) angle is 
159.3(6) ° [symmetry code: (i) 1 - x ,  l - y , - 1 - z ] .  
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Fig.  1. Projection of CITH12BrFN202 showing the atom-labelling 
scheme (PLATON; Spek, 1990). Displacement ellipsoids, plotted 
at the 50% probability level, are shown for the non-H atoms. 
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Abstract 
The imidazolidinedione and fluorobenzylidene rings in 
the title compound,  C17H12BrFN202, are coplanar; the 
dihedral angle between this plane and the plane of the 
substituted bromobenzyl  ring is 104.9(2) °. The mol- 
ecules in the crystal are held together by hydrogen bonds 
and van der Waals interactions. 

Comment 
The title compound,  (1), belongs to a class of imida- 
zolidine and thiazolidine derivatives that display vari- 
ous pharmacological  activities, including antibacterial, 
antifungal and insecticidal activities (Labouta, Salama, 
Eshba, Kader & E1-Chrbini, 1987). As knowledge of  its 
stereochemistry may assist in the understanding of its 
pharmacological  behaviour, a crystal structure determi- 
nation was undertaken. 
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The imidazolidinedione and fluorobenzylidene tings 
are coplanar, with O'av [defined as (Edi2]N-3) 1/2] equal 
to 0.02 A for the 11 atoms. The molecules are linked via 
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Experimental 

Crystals of 3-(4-bromobenzyl)-5-(4-fluorobenzylidene)imid- 
azolidine-2,4-dione were obtained from cold pentane. 

Co, stal data 

CIvHI2BrFN202 
M, = 375.20 
Triclinic 
p]- 

a = 5.175 (1) A, 
b = 11.172(2) 
c = 14.057 (2) ,~, 
c~ = 82.46 (1)o 
/3 = 81.70 (2) ° 
q, = 77.03 (2) ° 
V = 779.5 (3) A, 3 
Z = 2  
D, = 1.598 Mg m -3 

Data collection 
Enraf-Nonius CAD-4 

diffractometer 
~v/20 scans 
Absorption correction: 

refined from AF 
(DIFABS; Walker & 
Stuart, 1983) 
Train = 0.34, Tma× = 0.67 

3096 measured reflections 
2408 independent reflections 

Mo Ka radiation 
A = 0.71073 ~, 
Cell parameters from 25 

reflections 
0 = 9-21 ° 

= 2.629 mm- 
T = 292 K 
Irregular 
0.45 × 0.25 x 0.15 mm 
Colourless 

1601 observed reflections 
[1 > 3a(/)] 

Rint = 0.015 
0max = 25 ° 
h = - 6  ---, 6 
k = -13  ~ 13 
I = - 1  ~ 16 
2 standard reflections 

frequency: 30 min 
intensity decay: 0.7% 

Refinement 

Refinement on F 
R = 0.058 
wR = 0.062 
S = 1.65 
1601 reflections 
209 parameters 
w = ll[G2(Ifol) 

+ O.OOlllFol 2] 

(A/o-)max = 0.001 
Apmax = 0.73 e ~-3  
Apmm = -0.70 e ~-3  
Atomic scattering fac- 

tors from SHELX76 
(Sheldrick, 1976) 
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Table 1. Fractional atomic coordinates and equivalent 
isotropic displacement parameters (.~2) 

Beq = (4/3)Ei~fl3ijai.aj. 
x y z Beq 

Br 0.4214 (2) 0.2614 (I) 0.0837 (I) 7.88 (5) 
F 0.9791 (9) 0.0089 (3) -0.8383 (3) 7.2 (2) 
O(1) 0.2653 (8) 0.5349 (3) -0.3994 (3) 4.3 (2) 
O(2) -0.1891 (8) 0.2246 (4) -0.3658 (3) 5.6 (2) 
N(1) -0.0045 (9) 0.3928 (4) -0.3623 (3) 3.6 (2) 
N(2) 0.3114 (8) 0.3686 (3) -0.4864 (3) 3.3 (2) 
C(I) 0.243 (1) 0.3185 (7) -0.0273 (4) 5.0 (3) 
C(2) 0.095 (1) 0.2450 (6) -0.0579 (5) 5.7 (4) 
C(3) -0.037 (1) 0.2874 (6) -0.1370 (5) 5.2 (3) 
C(4) -0.023 (1) 0.4003 (5) -0.1880 (4) 3.6 (2) 
C(5) 0.126 (I) 0.4702 (5) -0.1558 (5) 4.8 (3) 
C(6) 0.260 (1) 0.4296 (7) -0.0761 (5) 5.8 (4) 
C(7) -0.161 (I) 0.4434 (5) -0.2763 (5) 4.2 (3) 
C(8) 0.200 (1) 0.4414 (5) -0.4155 (4) 3.5 (2) 
C(9) 0.189 (1) 0.2677 (5) -0.4795 (4) 3.6 (3) 
C(10) -0.026 (1) 0.2867 (5) -0.3981 (4) 3.9 (3) 
C(II) 0.239 (1) 0.1705 (5) -0.5315 (4) 4.0 (3) 
C(12) 0.437 (I) 0.1328 (5) -0.6104 (4) 3.9 (3) 
C(13) 0.634 (1) 0.1969 (5) -0.6530 (5) 4.6 (3) 
C(14) 0.814 (1) 0.1560 (5) -0.7285 (5) 4.8 (3) 
C(15) 0.801 (1) 0.0499 (6) -0.7633 (5) 5.0 (3) 
C(16) 0.612 (1) -0.0175 (5) -0.7250 (5) 5.3 (3) 
C(17) 0.432 (1) 0.0252 (5) -0.6497 (5) 4.7 (3) 

This work has received partial support from FAPESP 
(Proc. 94/1213-5), CNPq, FAPEAL and FINEE 

Lists of structure factors, anisotropic displacement parameters, H- 
atom coordinates and complete geometry have been deposited with 
the IUCr (Reference: PT1003). Copies may be obtained through The 
Managing Editor, International Union of  Crystallography, 5 Abbey 
Square, Chester CH1 2HU, England. 
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Table 2. Selected o) 
Br--C( 1 ) 
O( 1 )--C(8) 
N( 1 )--C(7) 
N( I )---C(10) 
N(2)~-C(9) 
C( 1 )---C(6) 
C(3)---C(4) 
C(4)---C(7) 
C(9)---C(10) 
C( 11 )---C(12) 
C( 12)--C(17) 
C(14)--C(15) 
C( 16)---42(17) 

C(7)--N( 1 )---C(8) 
C(7)--N( I )--C(10) 
C(8)--N( I )--C(10) 
C(8)--N(2)--C(9) 
Br---C( 1 )--C(2) 
Br---C( 1 )---C(6) 
C(2)--C( 1 )--C(6) 
C( I )--C(2)---C(3) 
C(2)---C(3)--42(4) 
C(3)---C(4)--C(5) 
C(3)---C(4)---C(7) 
C(5)---C(4)---C(7) 
C(4)---C(5)---C(6) 
C(1)--C(6)--C(5) 
N( 1 )---C(7)---C(4) 
O( I )---C(8)---N( 1 ) 
O(1)---C(8)---N(2) 
N( I )---C(8)-----N(2) 

geometric parameters (A, 
.893 (6) 
.224 (6) 
.459 (8) 
.379 (7) 
.398 (7) 
.35 (1) 
.378 (9) 
.492 (8) 
.477 (8) 
.435 (8) 
.394 (8) 
.359 (9) 
.37 (1) 

23.7 (4) N(2)---C(9)--C(10) 
25.7 (5) N(2)---C(9)~C( 11 ) 
10.5 (4) C(10)---C(9)--C(11) 
10.5 (4) O(2)--C( 10)--N(I ) 
19.2 (5) O(2)---C(10)~C(9) 

120.4 (5) N(I )---C(I 0)---C(9) 
120.4 (6) C(9)~C(11)--C(I 2) 
119.0 (6) C( 11 )---C( 12)---C(13) 
121.8 (6) C( 11 )--C(12)--C(17) 
117.6 (5) C( 13)---C( 12)---C(17) 
121.1 (5) C( 12)---C(I 3)--C(14) 
121.3 (5) C(I 3)---C(14)--C(I 5) 
121.7 (6) F--C(I 5)~C(14) 
119.6 (7) F~C(15)--C(16) 
112.2 (5) C(14)--C(15)---C(16) 
124.6 (5) C(I 5)--C(I 6)--C(17) 
127.1 (5) C(12)---C(17)--C(16) 
108.3 (4) 

F--C(15) 
O(2)--C( I 0) 
N( I )--C(8) 
N(2)--C(8) 
C( 1 )---C(2) 
C(2)--C(3) 
C(4)~C(5) 
C(5)--C(6) 
C(9)--C( 11 ) 
C(12)--C(13) 
C(13)--C(14) 
C( 15)---C(I 6) 

1.352 (8) 
1.212 (7) 
1.377 (7) 
1.350 (7) 
1.38 (1) 
1.36 (I) 
1.369 (8) 
1.38 (1) 
1.345 (8) 
1.396 (9) 
1.361 (9) 
1.37 (1) 

105.2 (4) 
131.4 (5) 
123.4 (5) 
125.0 (5) 
129.6 (5) 
105.4 (5) 
132.7 (5) 
125.1 (5) 
118.2 (5) 
16.6 (5) 
21.8 (6) 
19.0 (6) 
19.2 (6) 
18.5 (6) 
22.2 (6) 
18.0 (6) 
22.3 (6) 

Data  were  co r r e c t e d  for  Lp  ef fec ts .  T h e  s t ruc ture  was  so lved  

by d i rec t  me thods .  H a toms  were  found  in d i f f e r ence  syn the-  

ses and inc luded  as f ixed con t r ibu to r s  wi th  an overa l l  i so t ropic  

d i s p l a c e m e n t  p a r a m e t e r  that  ref ined to Ui~o = 0 .067 (5) ,~2. T h e  
re f inement  was by  b l o c k e d - m a t r i x  l eas t - squares  me thods .  Pro-  

g rams  used were :  SHELXS86 (She ldr ick ,  1985) and SHELX76 
(She ldr ick ,  1976).  Mos t  o f  the ca lcu la t ions  were  p e r f o r m e d  on  

a VAX 6420  c o m p u t e r  at the Inst i tuto de Ffsica  e Q u f m i c a  de 

S~o Carlos .  

8 , 1 6 - M e t h a n o - 1 6 H - d i n a p h t h o [ 2 , 1 - d : l ' , 2 ' - g ] -  

[ 1,3 ] d i o x o c i n e - 2 , 1 4 - d i o l  

HERBERT E.  KLEI 

Department of Molecular and Cell Biology (U-125), 
University of Connecticut, Storrs, Connecticut 
06269-3125, USA 

ERNF_Sro CALLEGARI AND J. MICHAEL EDWARDS 

Section of Medicinal Chemistry and Pharmacognosy 
(U-92), School of Pharmacy, University of 
Connecticut, Storrs, Connecticut 06269-2092, USA 

JUDITH A.  KELLY 

Department of Molecular and Cell Biology (U-125), 
University of Connecticut, Storrs, Connecticut 
06269-3125, USA 

(Received 14 April 1994; accepted 8 March 1995) 

Abstract 

The symmetry of the chemical structure of the title 
compound, C23H1604, is not preserved in the crystal 
structure; two conformational isomers are present as 
required by the centrosymmetry of the space group. The 
naphthalene components are splayed away from each 
other and twisted in order to separate the aromatic H 
atoms H14 and H26. The chevron-shaped molecules 
are stacked on top of one another. Four such stacks 
(two antiparallel pairs) are apparent when the unit cell 
is viewed along the z axis. Both the conformation of 
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