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The geometry of the protonated 3,4-dimethylpyridine 
molecule is as expected. The B r -  ion is bound via a 
hydrogen bond to the protonated N atom [ H I . - . B r l  
2 . 3 7 ( 9 ) A  and N 1 - - H 1 . . . B r l  163(8) °] and three fur- 
ther contacts less than 3~,  from the B r -  ion to an 
aromatic H atom can be found [ B r l . - - H 2  ~ 2 . 9 6 ( 2 ) A  
and B r l . . . H 2 i - - C 2  i 123 (2)°; B r l - . . H 5  ii 2.83 (2) A and 
B r l . . . H 5 i i - - c 5 i i  162 (2) °. B r l . - . H 6  iii 2.67 (2),~ and 
B r l . . . H 6 i i i - - C 6 i i i  163(2)°;  symmetry  codes: (i) - x ,  

- y  + 1, - z  + 2; (ii) x, y, z + 1; (iii) - x ,  - y ,  - z  + 2]. 
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Abstract 

Crystals of the title salt, 3 ,4-dimethylpyr id inium bro- 
mide, CTHIoN÷.Br - ,  the structure of which has been 
determined by single-crystal X-ray diffraction at 157 K, 
appeared to be twinned. Transformation to a monoclinic 
C-centred cell was necessary in order to derive the twin 
law. But since the structure is in fact triclinic primi- 
tive, cell parameters, reflection indices, coordinates and 
the twin law have to be transformed back to carry out 
a proper refinement. The protonated N atom forms a 
hydrogen bond to the B r -  ion, and three further con- 
tacts shorter than 3 ,~, from the B r -  ion to aromatic H 
atoms can be found. 

Comment 

The reaction of 3 ,4-dimethylpyridine with HBr, acci- 
dentally present in another reagent, led to the title corn- 
pound, (I). 

I 1 CH 3 

(I) 

.Br- 
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Fig. 1. Perspective view of the title compound with the atom 
numbering: displacement ellipsoids are at the 5()~. probability level. 

Experimental 

Phenyldibromosilane was dissolved in acetonitrile under an at- 
mosphere of dry argon. The phenyldibromosilane was prepared 
according to the procedure of Rtihlmann & Mansfield (1964) 
and appears to have been contaminated with HBr. 3,4-Di- 
methylpyridine was added dropwise at room temperature with 
stirring. Single crystals of the title compound were obtained 
after slow evaporation. 

Crystal data 

CTHIoN +.Br- 
Mr = 188.07 
Triclinic 
p]- 

a = 7.3367 (7) ,~ 
b = 7.7985 (8) ,~ 
c = 8.3960 (9) ,~, 
c~ = 69.989 (1)° 

= 64.152(1) ° 
= 89.997 (2) ° 

V = 399.85 (7) A, 3 
Z = 2  
Dx = 1.562 Mg m -3 
Dm not measured 

Mo Kc~ radiation 
A = 0.71073 ,~ 
Cell parameters from 2247 

reflections 
0 = 1-25 ° 
/z = 5.055 mm- 
T= 157K 
Plate 
0.25 x 0.20 x 0.05 mm 
Colourless 

Data collection 

Siemens CCD three-circle 
diffractometer 

1243 reflections with 
I > 20-(/) 

Acta Co'stallographica Section C 
ISSN0108-2701 ©1998 



964  C7H 10N + . B r -  

w scans 
Absorption correction: 

empirical (SADABS; 
Sheldrick, 1996) 
T r a i n  = 0.534, 7", .... = 0.777 

3587 measured reflections 
1386 independent reflections 

Rim = 0.046 
0max = 26.02 ° 
h = - 8 - + 9  
k =  - 9  ---, 9 
l = - 1 0  ~ 10 
76 standard reflections 

intensity decay: none 

Refinement 

Refinement on F 2 
R[F 2 > 2or(F2)] = 0.062 
wR(F 2) = 0.132 
S = 1.080 
1386 reflections 
87 parameters 
H atoms: see below 
w = 1/[cr2(F,}) + (0.0429P) 2 

+ 2.3936P] 
where P = (F,~ + 2F,?)/3 

(A/cr)m~,x < 0.001 
Apmax = 1.415 e ,~-3 

(0.93 ,~, from Brl)  
Apmin =o-1.111 e A -3 

(0.80 A from C41) 
Extinction correction: none 
Scattering factors from 

International Tables for 
Crystallography (Vol. C) 

Tab le  1. Fractional atomic coordinates and equivalent 

isotropic displacement parameters (A" ) 

Ueq = (l/3)E,~jU~JaiaJai.aj. 

,x- v .7. Ueq 
Brl 0.0527(2) 0.18021 (17)  1.12747(18) 0.0430(3) 
NI 0.1897 (13) 0.3823 (12)  0.6779(12) 0.037 (2) 
C2 0.2587 (13) 0.5649 (14) 0.6080 (15) 0.035 (2) 
C3 0 . 3 2 0 2 ( 1 4 )  0 .6750(12)  0 .4160(14)  0.032(2) 
C31 0.3942 (18) 0.8784 (15) 0.3438 (19) 0.059 (4) 
C4 0.3021 (14) 0.5852 (13) 0.3043 (13) 0.031 (2) 
C41 0 . 3 5 1 5 ( 1 8 )  0 .6936(18)  0 .0992(12)  0.059(3) 
C5 0.2296 (14) 0.3954 (13) 0.3833 (14) 0.036 (2) 
C6 0.1763 (15) 0.2966 (13) 0.5721 (15) 0.036 (2) 

The data collection nominally covered over a sphere of 
reciprocal space, by a combination of five sets of exposures; 
each set had a different ~ angle for the crystal and each 
exposure covered 0.3 ° in ~.  The crystal-to-detector distance 
was 5.95 cm. Coverage of  the unique set is over 88% complete 
to at least 25 ° in 0. Crystal decay was monitored by repeating 
the initial frames at the end of  data collection and analysing 
the duplicate reflections. Cell reduction revealed that the cell 
could be transformed to a monoclinic C-centred one, but R,m 
and R,, of  0.046 and 0.066, respectively, were significantly 
better for the triclinic case than for a monoclinic lattice (0.146 
and 0.079). Furthermore, the data showed a suspicious value 
of  0.488 for (E 2-1) ,  which is a warning sign for twinning. 
The structure could be solved in the triclinic space group 
P]  with many difficulties. During refinement, large positional 
shifts led to unreasonable molecular geometry, and additional 
peaks appeared in the difference map. This behaviour is 
typical of merohedral twins, which are formed when the metric 
symmetry of the unit cell is higher than that of its contents. 
Under these conditions, a distinct symmetry element of  the 
higher symmetry cell can be used as a twin law. Here the 
mirror plane perpendicular to the b axis of the monoclinic 
cell was selected and then expressed with respect to the 
triclinic axes by the matrix (100/010/T01). After allowing for 
twinning, the refinement proceeded normally; the twin scale 
factor was 0.647(3).  H atoms HI,  H2, H31A, H41B and 
H5 were located by difference Fourier synthesis: the others 
were placed at calculated positions. While H1 was refined 
isotropically, the others were refined with fixed individual 

displacement parameters [U(H) = 1.5Oeq(Cmethyl) or U(H) = 
1.2Ueq(C)] using a r iding model with C--Hm~th,~ = 0.98 or 
C - - H  ...... tic = 0.95 A. 

Data collection: SMART (Siemens, 1995). Cell refinement: 
SMART. Data reduction: SAINT (Siemens, 1995). Program(s) 
used to solve structure: SHELXS97 (Sheldrick, 1990). Pro- 
gram(s) used to refine structure: SHELXL97 (Sheldrick, 1997). 
Molecular graphics: XP in SHELXTL-PIus (Sheldrick, 1991 ). 

Supplementary data for this paper are available from the IUCr 
electronic archives (Reference: HA 1209). Services for accessing these 
data are described at the back of the journal. 

R e f e r e n c e s  

Rfihlmann, K. & Mansfield, M. (1964). J. Prakt. Chem. 2 4 ,  226-230. 
Sheldrick, G. M. (1990). Acta Crvst. A46, 467~,73. 
Sheldrick, G. M. (1991). SHELXTL-Plus. Release 4.1. Siemens 

Analytical X-ray Instruments Inc., Madison, Wisconsin, USA. 
Sheldrick, G. M. (1996), SADABS. Pro oram for Empirical Absorp- 

tion Correction of Area Detector Data. University of G6ttingen. 
Germany. 

Sheldrick, G. M. (1997). SHELXL97. Program for the Refinement of 
Cr~'stal Structures. University of G6ningen, Germany. 

Siemens (1995). SMART and SAINT. Area Detector Control and 
Integration S~tware. Siemens Analytical X-ray Instruments Inc., 
Madison, Wisconsin, USA. 

Acta Cryst. (1998) .  C 5 4 ,  9 6 4 - 9 6 6  

6-Chloro-4-(o-chlorobenzyl)-3-methyl- 
pyridazine at 173 K 

NOUR-EDDINE BENCHAT, a JAMAL TAOUFIK, a EL-MOKHTAR 
ESSASSI, b ABDELKRIM RAMDANI, ( BRAHIM EL-BALI d AND 
MICHAEL BOLTE e 

"Laboratoire de Chimie Thgrapeutique, FacultF de M~dicine 
et de Pharmacie, Rabat, Morocco, hLaboratoire de Chimie 
Organique HFterocyclique, Facultg des Sciences, Avenue Ibn 
Batouta, Rabat, Morocco, 'Laboratoire de Chimie Organique 
Physique, Facultg des Sciences, Oujda, Morocco, dUFR 
'Matgriaux, Membranes et Environnement', LMPE, Facultg 
des Sciences, Dhar Mehraz, Fes, Morocco, and ChTstitut fffr 
Organische Chemie, J. W. Goethe-Universitiit Frankfurt, 
Marie-Curie-Strafle 11, 60439 Frankfurt~Main, Germanx: 
E-mail: bolte@chemie.uni-franl, furt.de 

(Received 6 Januara" 1998: accepted 29 January 1998} 

A b s t r a c t  

The  title c o m p o u n d ,  C~2H~0CI2N2, c rys ta l l izes  wi th  t w o  
i n d e p e n d e n t  m o l e c u l e s  in the  a s y m m e t r i c  uni t ,  w h i c h  
d i f fer  s ign i f ican t ly  on ly  in the two  cent ra l  to r s ion  angles .  
The  i n t e r m o l e c u l a r  p a c k i n g  is s tab i l ized  by shor t  C - -  

H . . . N  con tac t s .  
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