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Some red-brown needles were isolated and mounted in 
evacuated glass capilliaries. After checking for crystal quality 
with the Weissenberg technique, a crystal suitable for further 
analysis was selected for data collection at 295 (1) K. Unit-cell 
parameters were determined from an automatic search routine. 
Both Lorentz and polarization corrections were applied, as well 
as correction based on decay in the standard reflections. 

The non-centrosymmetric space group C2 was the initial 
choice based upon reflection statistics (SHELXS86; Sheldrick, 
1985). Nearly all reflections were observed and a crystallo- 
graphic mirror plane was detected during refinement. The cen- 
trosymmetric space group C2[m is, therefore, the correct space 
group. The structure consists of mononuclear tantalum com- 
plexes surrounded by four C1 atoms [Ta--CI -- 2.370 (2) A] in 
an almost square-plan.ar arrangement with two pyridine ligands 
[Ta--N --- 2.222 (7) A], which reside on the crystallographic 
mirror plane, completing the coordination octahedron in a trans 
configuration. All H atoms were of the riding-model type with a 
distance of 0.96 A and fixed isotropic displacement parameters 
set equal to that of the adjacent C atoms. 
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Lists of structure factors, anisotropic thermal parameters, H-atom co- 
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Abstract 
The title compound  is a four-coordinate  Rh x com- 
plex in which the metal  is ligated by two mutual ly  
trans t r iethylphosphines,  a carbonyl  and an isothio- 
cyanate group. The molecule lies on a crystallo- 
graphic twofold axis which passes through the metal, 
the carbonyl  and the isothiocyanate group. Steric 
factors play a par t  in determining the coordinat ion 
mode of  the N C S -  ligand: in particular,  the bulk of  
the t r ie thylphosphine ligands disfavours linkage 
through the larger S atom, whose preference for 
non-l inear coordinat ion would also cause steric 
problems. 

Comment 
On the basis of  the 'soft '  nature  of  both  sulfur and 
rhodium(I)  (Purcell & Kotz,  1977), one would expect 
that  the thiocyanate  ligand would be S bonded to the 
metal centre. However,  it has been shown that  the 
mode of  binding is very sensitive to steric factors and 
can indeed be controlled,  for example by adjusting 
the bite angle of  a diphosphine chelating a palla- 
dium(II)  centre (Beran, Mathew,  Palenik & Steffen, 
1975). Interpretat ion of  the IR spectrum of the title 
compound  (Jennings & Wojcicki, 1967) suggested 
linkage through the N a tom of  the N C S -  group 
(Norbury  & Sinha, 1970), a result which we have 
confirmed. The Rh---CO bond length of  1.775 ( 6 ) A  
is ra ther  shorter  than in most  of the related trans- 
[Rh(CO)X(PR3)2] (X = C1, I) complexes (Basson, 
Leipoldt & Roodt ,  1990; Blum, Eisen, Jurgis & 
Schumann,  1990; Ceriotti,  Ciani & Sironi, 1983; 
Dahan  & Choukroun ,  1985; Rheingold & Geib, 
1987; Monge,  Gutierrez-Puebla,  Heras & Pinilla, 
1983; Heisler, Pickardt  & Schumann,  1977). 
Al though the structure of  trans-[Rh(CO)Cl(PEt3)2] 
has not  been reported,  these complexes contain phos- 
phines with a range of  cone angles (122-182 °) which 
bracket  that  of  PEt3 (132 °) (Tolman,  1977). The 
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c o r r e l a t i o n  o f  R h m C O  b o n d  l e n g i h  w i t h  c o n e  a n g l e  
p r e d i c t s  a n  R h - - C O  b o n d  o f  ca 1.80 A in  trans- 
[Rh(CO)CI (PEt3 )z ] .  T h e  s h o r t n e s s  o f  th is  b o n d  in  t h e  
t i t le  c o m p o u n d  m a y  resu l t  f r o m  e l e c t r o n i c  d i f f e r en -  
ces  b e t w e e n  h a l i d e  a n d  i s o t h i o c y a n a t e .  
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Fig. 1. A view of the molecule showing the labelling of the non-H 
atoms. Thermal ellipsoids are drawn at the 30% probability 
level. The molecule lies on a crystallographic twofold axis which 
passes through S, C, N, Rh, C(1) and O(1) and relates the two 
phosphine ligands coordinated through P(1) and P(I'). 

Fig. 2. A space-filling plot of the molecule showing the close steric 
fit of the ligands around the metal centre. 

Experimental 
Crystal data 

[-Rh(NCS)(C6H 15P)2 (CO)] 
Mr = 425.3 
Monoclinic 
C2/c 
a = 13.4022 (20) A, 
b = 12.0313 (17) ,4, 
c = 13.9832 (24) A 
/3 = 117.899 (10) ° 
V 1992.7 A 3 
Zff i4  
Dx = 1.417 Mg m -3 
Cu Ka radiation 
A = 1.54184 ,~, 

Cell parameters from 31 
reflections 

0--  17.5-20.0 ° 
# ffi 9.576 m m  -1 
T = 298 K 
Column 
0.4 x 0.2 x 0.2 m m  
Yellow 
Crystal source: metathesis of 

[-RhCI(PEt3)2 (CO)] with 
KNCS in acetone; crystals 
from hot petroleum ether 

Data collection 
Stoe Stadi-4 four-circle 

diffractometer 
w-20 scans 
Absorption correction: 

empirical 
Tmin = 0.1708, Tn~ ffi 
0.2938 

1725 measured reflections 
1297 independent reflections 
1149 observed reflections 

[F _> 6tr(F)l 

Riat ffi 0.014 
0~x = 60 ° 
h = - 1 4  ~ 13 
k ffi 0 ---+ 13 
l ffi 0---~ 15 
3 standard reflections 

frequency: 120 rain 
intensity variation: no 

significant variation 

Refinement 

Refinement on F 
Final R = 0.0527 
wR ffi 0.0750 
S = 1.247 
1149 reflections 
59 parameters 
H-atom parameters not re- 

fined 
w -- [o'2(F) + 0.000315F2] -1 
(A/G)max -- 0.005 

Apm~x = 0.79 e A -3 
Apmm = --0.90 e A -3 
Extinction correction: 

secondary, isotropic 
Extinction coefficient: 

1.7 (5) x 10 -7 
Atomic scattering factors 

from Cromer & Mann 
(1968) for Rh, others in- 
laid in SHELX76 

Table  1. Fractional atomic coordinates and equivalent 
isotropic thermal parameters (A 2) 

Ueq is defined as one third of the trace of the orthogonalized U/j tensor. 

x y z Ueq 
Rh 0.0 0.23973 (6) 0.25 0.0392 (7) 
N 0.0 0.4049 (8) 0.25 0.077 (9) 
S 0.0 0.6407 (3) 0.25 0.101 (4) 
O(1) 0.0 --0.0040 (7) 0.25 0.085 (8) 
P(1) 0.04110 (17) 0.23826 (16) 0.10559 (17) 0.0489 (14) 
C 0.0 0.5032 (12) 0.25 0.063 (3) 
C(1) 0.0 0.0922 (9) 0.25 0.043 (3) 
C(II) -0.0846 (8) 0.2272 (7) -0.0243 (7) 0.068 (3) 
C(12) -0.1642 (9) 0.3271 (8) -0.0455 (8) 0.082 (3) 
C(21) 0.1267 (8) 0.1173 (7) 0.1064 (7) 0.063 (3) 
C(22) 0.1571 (9) 0.1139 (8) 0.0144 (8) 0.080 (3) 
C(31) 0.1171 (7) 0.3596 (7) 0.0939 (7) 0.055 (2) 
C(32) 0.2344 (7) 0.3764 (8) 0.1916 (7) 0.069 (3) 

Table  2. Geometric parameters (,A,, o) 

Rh--N 1.987 (6) P(1)--C(11) 1.814 (i0) 
Rh--C(1) 1.775 (6) P(1)--C(21) 1.849 (10) 
Rh--P(1) 2.329 (2) P(1)--C(31) 1.830 (9) 
N--C 1.183 (10) C(11)--C(12) 1.541 (15) 
C--S 1.655 (8) C(21)--C(22) 1.521 (15) 
C(1)--O(1) 1.157 (8) C(31)--C(32) 1.539 (13) 

N--Rh--P(1) 90.43 (18) C(ll)--P(1)--C(21) 103.4 (5) 
C(1)--Rh--P(1) 89.6 (2) C(ll)--P(I)--C(31) 105.3 (4) 
P(1)--Rh--P(I~) * 179.12 (8) C(21)--P(1)--C(31) 105.0 (4) 
Rh--P(1)--C(11) 112.5 (3) P(1)--C(11)--C(12) 111.8 (7) 
Rh--P(I)--C(21) 113.5 (3) P(1)--C(21)--C(22) 115.3 (7) 
Rh--P(I)--C(31) 116.0 (3) P(I)--C(31)--C(32) 113.9 (6) 

• PO t) is related to P(1) by the operation of the crystallographic 
twofold axis at (0, y, 0.25). 

Data were collected using an w-scan width of (1.50 + 
0.347tan0) ° and the unit-cell dimensions were refined against 
20 values obtained at :kw. The structure was refined by full- 
matrix least squares and Rh, S, P, O and N atoms were allowed 
anisotropic thermal motion. The figures were produced using XP 
(SHELXTL/PC; Sheldrick, 1990) and molecular geometry cal- 
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culations utilized CALC (Gould & Taylor, 1985). Program used dicating delocalization of 7r-electron density around this 
to solve and refine structure: SHELX76 (Sheldrick, 1976). centre. 
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Comment 
The near trigonal planar geometry about the N(8) atom 
[this atom lies 0.120 (6) ,~, out of the plane defined by 
atoms S(1), S(2) and C(8)] is shown in the three trigonal 
angles of 117.5 (7), 118.6 (7) and 122.2 (5) °. The equiva- 
lence of the S - -N bond distances [average 1.672 (5) ,~], 
coupled with the planar N(8) centre, suggest delocaliza- 
tion of 7r-electron density over this chromophore. The 
elongation of the S(2)--O(3) bond distance to 1.431 (7) ,4, 
may indicate the participation of this bond in conjugation; 
the S(1)--N(8)--S(2)--O(3)  torsion angle is 179.4 (6) °. 
The remaining S - - N - - S - - O  torsion angles [50.8 (7), 
144.1 (6) and 15.2 (7) °] suggest little participation in con- 
jugation of the other S---O groups [range of S - -O dis- 
tances 1.408 (8)-1.415 (7) ,~.]. The S(1)- -N(8)- -C(8)- -  
C(7) torsion angle of - 8 2  (1) ° also indicates that the 
quinoline residue is not involved in conjugation to the 
O----S--N--S moiety. 

The structure is molecular with the closest intermolecu- 
lar contact (2.381 ,~) occurring between H(17) and H(17') 
(symmetry operation: - x ,  l - y ,  -z) .  There are some 
weaker contacts involving the O atoms, i.e. 0(3) . . .H(4")  
2.389 ,~ (symmetry operation: 0 . 5 - x ,  1 - y ,  0.5+z) and 
O(1). . .H(11'")  2.482 ~, (symmetry operation: x, 0 . 5 - y ,  
-0 .5  +z); it is therefore unlikely that the presence of in- 
termolecular contacts accounts for the elongation of the 
S(2)=O(3) bond distance relative to the remaining S----O 
distances. 

Geometric parameters of the the title compound and 
of  the parent compound, i.e. 8-toluenesulfonamido- 
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8-(N,N-Di-p-toluenesulfon ylamino )quinoline 
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Abstract 
The S atoms exist in distorted tetrahedral geometries with 
an average S- -N bond distance of 1.672 (5) ,~. The co- 
ordination about the amido N atom is trigonal planar in- 

Cl 

Fig. 1. Molecular structure of the title compound showing the crystallo- 
graphic numbering scheme; diagram drawn at 20% probability levels 
(Johnson, 1976). 
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