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Abstract 
The title compound, [ M o C 1 3 ( C 1 3 H 2 1 ) ( C 2 H 3 N ) ] ,  dis- 
plays crystallographic mirror symmetry. The coordi- 
nation geometry lies between, trigonal bipyramidal 
and square pyramidal. Bond lengths at molybdenum 
are Mo--N 2.182(2), and Mo---Cl 2.3909(6) and 
2.4084 (9) ,~. 
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Fig. 1. Structure of the title compound in the crystal. H atoms have 
been omitted for clarity. Displacement ellipsoids represent 50% 
probability levels. Only the asymmetric unit is numbered. 

Comment 
We were recently able to show that reactions of PX5 
(X = C1, Br) with cyclopentadienyl (Cp) complexes 
[CpM(CO)3]2 (M = Cr, Mo, W) lead to cyclopenta- 
dienyl-halogeno complexes of C~ II, Mo v and W v 
(Scheer et al., 1990). We report here the structure 
of the Mo TM title complex, (I), [Cp"MoC13(CH3CN)], 
where Cp" = ~5-1,3-tBu2C5H3, which was ob- 
tained by chlorinating the triple-bond derivative 
[Cp"Mo(CO)2]2(M~Mo) with PC15. 

bonded to Mo, namely [CpMoCI(NO)(NCCH3)2]BF4 
(Chin, Legzdins, Trotter & Yee, 1992), with bond 
lengths Mo--N 2.141 and 2.160(3), and Mo---CI 
2.416 (1) ,~; these are similar to those in the title 
compound, Mo---N 2.182 (2), and Mo---C1 2.3909 (6) 
and 2.4084 (9) ,4,. A further comparison for Mo- -  
C1 bond lengths is [PhMe2PC1]2[MolVC16] (Cotton & 
Vidyasag~, 1995) with values of 2.358, 2.374 and 
2.398(1)A, a large range for chemically equivalent 
bonds. 
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The molecule (Fig. 1) possesses crystallographic mir- 
ror symmetry; the mirror plane contains the atoms C1, 
C12, Mo, N, C8 and C9. Necessarily, C12 is then eclipsed 
by C 1, whereas the other C1 and N ligands are staggered 
with respect to the C p "  ring. The coordination geometry 
is irregular, but can approximately be described either 
as distorted square pyramidal with 'Cent' (the centre of 
gravity of the five-membered ring) axial or as distorted 
trigonal bipyramidalwith N and C12 axial. The distance 
Mo---Cent is 2.023 A. 

A search of the Cambridge Structural Database (Allen 
& Kennard, 1993) revealed only one compound con- 
taining chloro, acetonitrilo and cyclopentadienyl ligands 

Experimental 

To a solution of 1.05 g (1.6 mmol) [Cp"Mo(COh]2 in 60ml 
CHaCN was added 1.46 g (7 mmol) PC15 in small portions at 
room temperature. After CO evolution was complete (24 h), 
the solution was filtered. From the filtrate, half of the solvent 
was removed in vacuo, diethyl ether added and the solution 
stored at 278 K. Dark-brown crystals formed, which were 
filtered off and washed with diethyl ether [yield 0.48 g (71%)]. 
Analysis: C15H24C13MoN (420.66): calculated C 42.83, H 
5.75, N 3.33; found C 42.61, H 5.55, N 3.02%. 

Crystal data 

[MoCIs(ClsH21)(C2H3N)] M o / C a  radiation 
Mr = 420.64 A = 0.71073,4,  
Orthorhombic  Cell parameters  from 50 
Cmc 21 reflections 
a = 1 6 . 8 4 0 ( 4 ) , ~  0 = 10.0-11.5  ° 
b = 10.859 (3) ,4, # = 1.142 mm -~ 
c = 10.039 (2) ,4, T = 178 (2) K 
V = 1835.8 (8) ,~3 Equidimensional  
Z = 4 0.45 × 0.40 × 0.30 mm 
Dx = 1.522 Mg m -3 R e d - b r o w n  
O,, not measured 
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Data collection 
Nicolet R3 diffractometer 
w scans 
Absorption correction: 

~b scans (XEMP; Nicolet, 
1987) 
Tmin - 0.608, Tmax = 0.710 

3627 measured reflections 
2185 independent reflections 
2156 reflections with 

I > 2o-(/) 

Refinement 

Refinement on F 2 
R[F 2 > 2o-(F2)] = 0.017 
wR(F z) = 0.044 
S = 1.123 
2185 reflections 
103 parameters 
Methyl H atoms rigid, other 

H atoms riding 
w = 1/[o-2(Fo 2) + (0.0217P) 2 

+ 1.2752P] 
where P = (Fo 2 + 2F~)/3 

Rint = 0.016 
0ma~ = 27.56 ° 
h = - 2 1  ~ 21 
k = 0 ---~ 14 
1 = - 1 3  ~ 13 
3 standard reflections 

every 147 reflections 
intensity decay: none 

(A/o')max = 0.001 
Apma~ = 0.303 e ,~,-3 
Apmi, = --0.339 e ~ - 3  
Extinction correction: none 
Scattering factors from 

International Tables for 
Crystallography (Vol. C) 

Absolute structure: 
Hack  (1983), number  of  
Friedel pairs = 1086 

Flack parameter = - 0 . 0 4  (3) 

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

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

x y z Ueq 
Mo 1/2 0.68595 (2) 0.50001 (2) 0.01559 (6) 
CII 0 . 6 1 0 0 2 ( 3 )  0 .63596(5)  0.64051 (5) 0.02650(11) 
C12 1/2 0.87882 (6) 0.61846 (7) 0.02695 (15) 
CI 1/2 0.8393 (3) 0.3298 (3) 0.0193 (5) 
C2 0 .56984(11)  0.76648(18) 0.31125(18) 0.0196(4) 
C3 0.54265 (12) 0.64616 (18) 0.28640 (18) 0.0208 (4) 
C4 0.65525 (12) 0.81059 (18) 0.3039 (2) 0.0238 (4) 
C5 0.67372 (16) 0.9056 (2) 0.4109 (3) 0.0411 (6) 
C6 0.66522 (14) 0.8704 (3) 0.1658 (2) 0.0402 (6) 
C7 0.71309 (14) 0.7026 (2) 0.3160 (3) 0.0355 (5) 
C8 1/2 0.3833 (3) 0.4639 (3) 0.0242 (6) 
C9 1/2 0.2508 (3) 0.4382 (3) 0.0374 (8) 
N 1/2 0.4857 (2) 0.4827 (3) 0.0230 (5) 

Tab le  2. Selected geometric parameters  (A, o) 
Mo---N 2.182 (2) Mo---Cent 2.023 
Mo----CI 1 2.3909 (6) C8--N 1.127 (4) 
Mo---CI2 2.4084 (9) C8---C9 1.463 (5) 
N--Mo----CI 1 79.67 (4) Cl2--Mo-----Cent 105.0 
CI I--Mo---CI I i 101.59 (3) N--Mo----Cent 100.0 
N--Mo----CI2 154.99 (7) N---C8--C9 179.5 (3) 
C11--Mo---CI2 84.62 (2) C8--N--Mo 174.9 (2) 
CI l--Mo---Cent 128.9 

Symmetry code: (i) 1 - x, y, z. 

The origin was fixed according to the method of  Hack  & 
Schwarzenbach (1988). 

Data collection: P3 Software (Nicolet, 1987). Cell re- 
finement: P3 Software. Data reduction: XDISK (Nico- 
let, 1987). Program(s) used to solve structure: SHELXS86 
(Sheldrick, 1990). Program(s) used to refine structure: 
SHELXL93 (Sheldrick, 1993). Molecular graphics: XP 
(Siemens, 1994). Software used to prepare material for publi- 
cation: SHELXL93. 

We t h a n k  the  F o n d s  de r  C h e m i s c h e n  Indus t r i e  and  the  

D e u t s c h e  F o r s c h u n g s g e m e i n s c h a f t  fo r  f inancia l  s u p p o r t  
and  M r  A. W e i n k a u f  for  t e chn i ca l  ass i s tance .  

Supplementary data for this paper are available from the IUCr 
electronic archives (Reference: FG1323). Services for accessing these 
data are described at the back of the journal. 
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Abstract 
T h e  t i t le  c o m p o u n d ,  b i s ( f l - p h e n y l e t h y l a m m o n i u m )  tetra-  

c h l o r o c a d m a t e ,  (CsH12N)2[CdC14] ,  c rys ta l l i zes  as a 
l aye r  s t ruc ture ;  the  h e a v y  a t o m s  f o r m  a t w o - d i m e n s i o n a l  
n e t w o r k  o f  c o r u e r - c o n n e c t e d  oc t ahed ra ,  the  o rgan i c  
ca t i on  b e i n g  c o n n e c t e d  to the  n e t w o r k  t h r o u g h  h y d r o g e n  

b o n d i n g .  

Comment 
Thi s  crys ta l ,  (I), was  i n v e s t i g a t e d  as par t  o f  a ser ies  
o f  h e a v y - a t o m  ha l ide s  and  o rgan i c  ca t i ons  (Zouar i ,  B e n  
Sa lah ,  D a o u d ,  R o t h a m m e l  & Burz la f f ,  1993) to ob ta in  
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