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Abstract 
In trans-[Ir(C6Fs){P(C6Fs)(C6H5)2}2(CO)], the l r--P 
and Ir--C distances are comparable to those of the 
triphenylphosphine analogue. F . . .F  interactions appear 
to dominate the configuration, resulting in virtually 
eclipsed C6Fs(Ir) and C6Fs(P) rings. 

Comment 
It has been shown that a cr-pentafluorophenyl ligand 
can markedly influence the tendency of low-valent 
metal complexes to undergo oxidative addition reactions 
(Bennett, Bruce & Goodfellow, 1973; Bennett, Bruce 
& Gardner, 1973; Rausch & Moser 1974). We have 
been investigating crystallographically the steric and 
electronic effects of F atoms in arylphosphine and 
-phosphite ligands (Atherton et al., 1995, 1997), and 
during this work obtained crystals of the title compound, 
(1). 
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The structural features of this complex can be dir- 
ectly compared to those of trans-carbonyl(pentafluoro- 
phenyl)bis(triphenylphosphine)iridium(I), (2) (Clearfield 
et al., 1975). The Ir coordination environments are very 
similar: Ir--P distances of 2.305 (1) and 2.304 (I) A in 
(1), cf. 2.326(4) and 2.305 (5),~, in (2), Ir--Cc~rbo,~l 
1.863 (5),~, in (1), c f  1.891 (17),~, in (2), and Ir---C,~ 
2.092 (4),~, in (1), cf. 2.090 (16) ,~, in (2). The Ir--C,r,~ 
distances suggest little 7r overlap between the ligand and 
the metal centres, indicating that the reduced reactivity 
of these pentafluorophenyl derivatives towards oxidative 
addition reactions is predominately a steric effect. This 
is in marked contrast to the results of our work on 
fluorophenylimido molybdenum dimers (Fawcett et al., 
1994; Bhattacharyya et al., 1997), which showed that 
the introduction of the -N(CtFs) ligand had a significant 
electronic influence on the metal centres. 
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Fig. 1. The molecular structure of the title compound, showing the 
atom-numbering scheme and 30% displacement ellipsoids. H atoms 
have been omitted for clarity. 

In the structure determination of (2), the atoms in the 
pentafluorophenyl ring were seen to have large displace- 
ment parameters, affording unusual C- -C and C--F  
bond lengths. In (1), the metal-bound pentafluorophen),l 
ring is well defined and the average C---C [1.378 (17) A] 
and C- -F  [1.348 (6),~,] distances are virtually identical 
to the corresponding distances in the P-bound penta- 
fluorophenyl rings [1.378 (15) and 1.340 (7) .~, respec- 
tively]. In contrast to the staggered arrangement of 
the phosphine aryl groups in (2) and in most trans- 
bis(phosphine) metal complexes, in (1), the phosphine 
aryl groups are eclipsed and both of the CtFs(P) rings 
and the CtFs(Ir) ring line up, presumably as a result 
of interactions between the F atoms, resulting in very 
small C41--PI--Ir l ---C1 and CI I - -P2- - I r l - - -CI  tor- 
sion angles [3.7 (2) and 7.1 (2) ° , respectively]. There 
is slight bending of the P I - - I r l - - P 2  axis [175.4(1) °] 
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a w a y  f r o m  the  cr-aryl  l i gand ,  to r e l i e v e  s o m e  s te r ic  

c r o w d i n g .  As  a r e su l t  o f  the  e c l i p s e d  a r r a n g e m e n t  o f  

the  r ings ,  the  m o l e c u l e  exh ib i t s  an  a p p r o x i m a t e  and  

n o n - c r y s t a l l o g r a p h i c  t w o f o l d  axis  t h r o u g h  C I ,  I r l ,  C7  

a n d  O1.  A d d i t i o n a l l y ,  in an e x t e n d e d  v i e w  o f  the  c r y s -  

tal a c r o s s  s e v e r a l  uni t  ce l ls ,  the  p r o t i o - a r y l  r i ngs  a n d  

the  f l u o r o - a r y l  r i ngs  a l ign  w i t h  e a c h  o t h e r  to g i v e  f luor-  

ous  a n d  h y d r o c a r b o n  c h a n n e l s  w i t h i n  the  c rys t a l .  W e  

( F a w c e t t  et al., 1997)  a n d  o t h e r s  ( G u i l l e v i c  et at., 1997)  

h a v e  n o t e d  a s i m i l a r  t e n d e n c y  fo r  h i g h l y  f l u o r i n a t e d  l ig-  

a n d s  in m e t a l  c o m p l e x e s  to a l ign  in the  so l id  s ta te;  this  

e f f e c t  in t h e s e  c l a s s e s  o f  m e t a l  c o m p l e x e s  r e q u i r e s  fur-  

t he r  i n v e s t i g a t i o n .  

E x p e r i m e n t a l  

The title complex was formed by allowing a solution of  
mer-[IrF3(CO){PPh2(C6F5)}2] in CD2C12 to stand at room 
temperature for several weeks. Decanting of  the solvent 
afforded a few yel low crystals. 

Crystal data 

[Ir(C6F5)(CIsHt0FsP)2(CO)] 
Mr = 1091.73 
Triclinic 
PI 
a = 11.695 (2) A, 
b = 11.910(3) ~, 
c = 15.535 (2) A 
c~ = 72.61 (1) ° 
/3 = 79.83 (1)° 
3, = 77.16 (2) ° 
V =  1999.1 (7) A 3 
Z = 2  
Dx = 1.814 Mg m -3 
Dm not measured 

Mo Ka radiation 
A = 0.71073 ~, 
Cell parameters  from 40 

reflections 
0 = 5 .09-12 .26  ° 
p = 3.525 mm -I  
T = 293 (2) K 
Irregular block 
0.76 × 0.41 × 0.26 mm 
Yellow 

Data collection 

Siemens P4 diffractometer  
~v scans 
Absorption correction: 

~b scan (XEMP in 
SHELXTL/PC; Sheldrick, 
1996) 
Train = 0.27, Tm~x = 0.46 

8709 measured reflections 
7531 independent  reflections 

Refinement 

Refinement  on F 2 
R[F 2 > 20-(F2)] = 0.033 
wR(F 2) = 0.084 
S = 0.976 
7531 reflections 
559 parameters  
H atoms constrained 
w =  1/[0-2(F,~) + (0.0530P) 2] 

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

6507 reflections with 
I > 20-(/) 

R,nt = 0.030 
0m,x = 26 ° 
h = - 1  ---, 12 
k = - 1 3  ---, 14 
l =  - 1 9 - - ,  19 
3 standard reflections 

every  100 reflections 
intensity decay: < 1% 

(zS/0.)max = -0 .001  
Apm.,,x = 1.246 e ~ - 3  

(0.95 ,~, from Ir) 
Z~pmin = - 0 . 6 9 8  e A, -3 
Extinction correction: none 
Scattering factors from 

International Tables for  
Crystallography (Vol. C) 

Tab l e  1. Se lec ted  geometr ic  parame te r s  (A, o) 

lr 1---C7 1.863 [5) C I ~,_'2 
lrl~CI 2.092 (4) CI--C6 
Irl--P2 2.3050 (12) C2--F2 
lrI--PI 2.3044(12) C2~C3 
P I ~ 6 1  1.821 (4) C3--F3 
P1---C51 1.821 (4) C3---C4 
P I ~ 4 1  1.845 (5) C4--F4 
P2---C21 1.821 (5) C4---C5 
P2-~31 1.833 (5) C5--F5 
P2--C I 1 1.843 (5) C5--C6 
C7--OI 1.133 (6) C6--F6 

C7--1rl--C 1 175.7 (2) C41--PI--Irl 
C7--IrI--P2 87.6 (2) C21--P2--1rl 
CI--IrI--P2 92.43 (12) C31--P2--1rl 
C7--1rI--PI 88.9 (2) C11--P2--1rl 
CI--IrI--P1 91.22 (12) O1--C7--1rl 
P2--1rI--PI 175.41 (4) C2--CI--Irl 
C61--PI--lrl 117.2 (2) C6---C l--lr I 
C5 l--Pl--irl  110.6 (2) 

1.369 (6) 
1.399 (7) 
1.356 (6) 
1.398 (8 
1.350 (6 
1.357 (9 
.347 (6 
.37(I (9 
.339 (7 
.376 (7 
.350 (5 

14.69 (5)  
17.0 ( 2 
08.7 (2 
16.1 (2) 
76.1 (5) 
24.0 (4) 
22.5 (3) 

Data collection: XSCANS (Fait, 1991). Cell refinement: 
XSCANS. Data reduction: XSCANS. Program(s)  used to 
solve structure: SHELXTL/PC (Sheldrick, 1996). Program(s)  
used to refine structure: SHELXTL/PC. Molecular  graphics: 
SHELXTL/PC. Software used to prepare material for publica- 
tion: SHELXTL/PC. 

T h e  s u p p o r t  o f  the  R o y a l  S o c i e t y  ( E G H )  a n d  the  

E P S R C  ( L A P )  is g r a t e f u l l y  a c k n o w l e d g e d .  

Supplementary data for this paper are available from the IUCr 
electronic archives (Reference: OS1027). Services for accessing these 
data are described at the back of the journal. 
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