
1 1 1 6  [Co(C,,H,aN4OE)(CEHEF3)(H20)]PF6 

1987) where the corresponding Co--O bond dis- 
tances, of 2.103 (3), 2.109 (2), 2.099 (1) and 
2.133 (3)/~, respectively, follow the trend of increas- 
ing wavelengths of the absorption bands in the 
visible spectra (Zangrando et al., 1987). 

The observed geometrical distortions of CH2CF3 
[F- -C- -F  angles in the range 104.5 (4)-106.0 (6) °] 
and the opening of the Co---C12---C13 bond angle 
[121.4 (3) °] may be rationalized, as for cobaloxime 
derivatives (Bresciani-Pahor, Calligaris, Randaccio, 
Marzilli, Summers, Toscano, Grossman & Liotta, 
1985), in terms of changes of s and p character in the 
hybrid orbitals of C12 and C13. 

We thank Professor L. G. Marzilli, Emory 
University, Atlanta, USA, for kindly supplying the 
crystals and MURST, Rome, for financial support. 
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Structure of 2,2-Bis(chloromercurio)propionic Acid Dimethyl Suffoxide Solvate 
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Abstract. /z-[(1-Carboxy)- 1,1-ethanediyl]-bis(chloro- 
mercury)--dimethyl sulfoxide (1/1), [Hg2(C3H402)- 
C12].C2H6OS, Mr=622.3, monoclinic, P2Jc, a = 
10.249 (9), b = 11.184 (2), c=  11.377 (7) A, fl = 
110.68(2) °, V = 1220 (1) A 3, Z = 4 ,  Dx= 
3.388 gcm -3, A(Mo Ka) = 0.71069/~, p = 
257.2 cm -1, F(000)= 1096, room temperature, R = 
0.037 for 1394 unique reflections [I> 50-(/)]. The 
molecules of 2,2-bis(chloromercurio)propionic acid 
are connected to dimethyl sulfoxide molecules by 
O---H...O hydrogen bonds of 2.66 (2)/~. One Hg 
atom is approached by two O atoms [Hg...O, 2.92 (2) 
and 2.90 (1) A] and the other by a C1 atom [Hg...C1, 
3.133 (6) A] at distances shorter than the sum of the 
van der Waals radii. 

Experimental. Dimercurated propionic acid is 
obtained as a minor product (up to 20%) of direct 
mercuration of propionic acid with mercuric propio- 
nate. Colourless crystals of its chloromercurio 
derivative, CH3C(HgC1)2COOH, crystallize from the 
dimethyl sulfoxide solution as a 1/1 solvate (Popovir, 
1988). Data were collected on a Philips PWll00 
diffractometer with graphite-monochromated 
Mo Ka radiation. Intensities were measured using 

0108-2701/92/061116-02506.00 

the 0-20 scan mode, scan width of 1.8 ° and scan 
speed of 0.06°s -1. Unit-cell parameters were 
determined by the least-squares procedure from 16 
reflections, 11.7 < 0 < 12.7 °. Three standard reflec- 
tions (323, 263, 57;0) measured every 2 h showed a 
continuous drop in intensity amounting to 30% at 
the end of data collection. The crystal darkened 
under the influence of X-rays but after exposure it 
slowly (about one month) regained transparency. 
2080 reflections were measured within the range 2 _< 
0___30 ° (0<h_< 13, 0 < k <  15, - 1 5 < l <  14), 1908 
unique (Rint = 0.036), 1394 with I >  50-(/). Intensities 
were corrected for decay, Lorentz, polarization and 
absorption effects (maximum, minimum transmis- 
sion coefficients 0.551, 0.242) (Harkema, 1979). 
Crystal dimensions (mm from centroid): (100, i00) 
0.025, (010, 0i0) 0.061, (001) 0.140, (00i) 0.152, (131, 
151) 0.070. Positions of the two Hg atoms were 
located by the Patterson method, other non-H-atom, 
positions from a difference Fourier map. The struc- 
ture was refined by the full-matrix least-squares pro- 
cedure based on F with anisotropic temperature 
factors for all non-H atoms except the methyl carbon 
C5 of the DMSO solvate molecule. All atoms of the 
solvate molecule except 03, which is involved in 
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Table  1. Atomic coordinates and equivalent isotropic 
thermal parameters (t~ 2) with e.s.d. 's in parentheses 

Table  2. Interatomic distances (A) and angles (o) with 
e.s.d. 's in parentheses 

Ueq = (l/3)~.,YjUoa,*aj*a,.aj. Hgl - -C l l  2.333 (5) Cl l - -Hgl - -C2 
Hgl--C2 2.13 (2) C 12--Hg2---C2 

x y z Ueq Hg2---CI2 2.310 (8) C4--S---C5 
Hgl 0.0769 (1) 0.1297 (i) 0.4233 (1) 0.0408 (3) Hg2--C2 2.10 (2) O3--S---C5 
Hg2 0.1226 (1) 0.4044 (1) 0.3488 (I) 0.0468 (4) S----O3 1.47 (2) O3--S---C4 
CI 1 0.1348 (7) - 0.0685 (4) 0.4006 (5) 0.056 (2) S---C4 1.84 (3) OI--C 1---C2 
C!2 0.2402 (7) 0.5054 (6) 0.2394 (6) 0.068 (3) S---C5 1.74 (5) O1--C1--O2 
S 0.4819 (I 1) 0.1876 (9) 0.4531 (8) 0.109 (5) OI--CI 1.30 (3) O2--C1--C2 
Ol 0.225 (2) 0.325 (1) 0.632 (1) 0.062 (8) O2--Ci 1.20 (4) HgI--C2----C1 
02 0.025 (2) 0.353 (1) 0.656 (1) 0.057 (7) C1--C2 1.51 (2) HgI--C2---C3 
03 0.332 (2) 0.197 (2) 0.381 (I) 0.071 (7) C2--C3 1.47 (3) Hgl--C2--Hg2 
C1 0.090 (3) 0.331 (2) 0.589 (2) 0.047 (9) O1--H1 0.98 Hg2--C2---C1 
C2 0.021 (2) 0.308 (2) 0.450 (1) 0.033 (7) Hg2---C2---C3 
C3 -0.131 (2) 0.327 (2) 0.400 (2) 0.039 (8) Hgl'"Hg2 3.265 (2) C1--C2---C3 
C4 0.493 (4) 0.144 (4) 0.612 (2) 0.13 (2) Hgl...O3 2.92 (2) 
C5 0.543 (5) 0.332 (4) 0.496 (5) 0.16 (2)* Hgl...O2 ~ 2.90 (1) 

* Atom C5 was refined isotropically. Hg2...CII" 3.133 (6) 
O1 ""O3 iii 2.66 (2) OI - -H  1 ""O3 iii 
H 1""O3 i" 1.69 

hydrogen  bond ing ,  have  high t e m p e r a t u r e  factors .  
Posi t ion o f  the ca rboxy l  H a t o m  was  located in the  
difference Four i e r  m a p  (0.98 A f rom O1),  methy l  
H a t o m s  f rom the m e r c u r a t e d  p rop ion ic  acid 
were included in ca lcula ted  posi t ions  a n d  refined 
with cons t r a ined  bond  lengths (Ui so=0 .05 /~2) .  
Ref inement  with uni t  weights  (122 p a r a m e t e r s )  con-  
verged at  R = 0.037, wR = 0.041, S = 4.70, (A/tr)max 
= 0.01, Ap = - 1.33 to 3.34 e ,~-3 .  A t o m i c  sca t te r ing  
factors  and  anoma lous -d i spe r s ion  coefficients were  
t aken  f rom International Tables for  X-ray Crystal- 
lography (1974, Vol. IV). N o  ext inct ion cor rec t ion  
was made .  S H E L X 7 6  (Sheldrick,  1976) a n d  the 
C R Y S R U L E R  crys ta l lograph ic  package  (Rizzoli ,  
S a n g e r m a n o ,  Cales tani  & Andree t t i ,  1987) were  
used. The  a tomic  coord ina tes  are given in Tab le  1 
and  in te ra tomic  dis tances  and  angles in Tab le  2. 
Pack ing  o f  the C H 3 C ( H g C I ) 2 C O O H  and  D M S O  
molecules  in the uni t  cell is shown in Fig. 1.* 

R e l a t e d  l i t e r a t u r e .  The c o o r d i n a t i o n  o f  H g  is d igona l  
with C - - H g - - C 1  angles  o f  177.6 (4) and  178.0 (6) °. 
The  H g - - C  dis tances  are 2.10 (2) and  2.13 (2) A,  the 
Hg---C1 dis tances  are 2 .310(8 )  and  2 . 3 3 3 ( 5 ) • .  
These values are n o r m a l  (Grdeni6 ,  1981) and  com-  
pa rab le  to those in s imilar  c o m p o u n d s ,  
i.e. C 2 H s C ( H g C I ) 2 C O O H . D M S O  (Korpar- (2ol ig ,  
Popovi6,  Sikirica & Grdeni6 ,  1991), (CIHg)3- 
C C O O H . D M S O  (Grdeni6 ,  Korpar - (2o l ig  & Sikirica,  
1984), C 2 H s C ( H g C I ) 2 C H O  (Korpa r -Co l ig ,  Popovi6  
& Sikirica,  1984). 

We t h a n k  Professor  D. Grden i6  for  his interest  in 
this w o r k  and  helpful  discussions.  The  f inancial  sup- 

* Lists of structure factors, anisotropic thermal parameters and 
H-atom coordinates have been deposited with the British Library 
Document Supply Centre as Supplementary Publication No. SUP 
54858 (ll pp.). Copies may be obtained through The Technical 
Editor, International Union of Crystallography, 5 Abbey Square, 
Chester CHl 2HU, England. 
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Symmetry code: ( i)  x ,  ~ - y ,  z - I; ( i i)  - x ,  ½ + y ,  ~- - z; ( i i i)  x ,  ~ - y ,  
~+Z.  

c cj ~ ' ~  

Fig. 1. Packing of CH3C(HgCI)2COOH and (CH3)2SO molecules 
in the unit cell. Hydrogen bonds are shown by dotted lines. 
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