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Abstract 

Reaction of (q5-C,HS)Re(NO)(PPh,)(OTf) with pyridine, quinoline, and iso- 
quinoline gives the title complexes in high yields. The crystal structure of the 
isoquinoline complex is determined, and exhibits unexpected features. 

We have had an ongoing interest in complexes of the chiral rhenium fragment 

Kq5-CSH5 )Re(NO)(PPh, )I’ and unsaturated organic ligands such as monosub- 
stituted alkenes [l], aldehydes [2], and methyl ketones [3]. One of two possible 
diastereomeric adducts can usually be obtained with high stereoselectivity. Further, 
these adducts commonly undergo highly stereoselective nucleophilic attack. We 
sought to extend these synthetic and structural studies to complexes of unsaturated 
nitrogen-containing ligands such as imines and aromatic heterocycles. In this 
communication, we report (1) efficient syntheses of pyridine, quinoline, and iso- 
quinoline complexes of the genera1 formula [($-C,H5)Re(NO)(PPh,)(NCXH,)]+ 
TfO- (TfO- = CF,SO,-), (2) selected spectroscopic and physical properties, and (3) 
a crystal structure of the isoquinoline complex that shows an unexpected Re-N 
conformation [4 * 1. 

The methyl complex (q5-C,H5)Re(NO)(PPh3)(CH3) (1) [5] and TfOH were 
combined in toluene at - 41” C. The triflate complex ( $-CsH5)Re(NO)(PPh,)(OTf) 
(2) was generated as previously described [6]. Then pyridine, quinoline, and iso- 
quinoline were added (5.0 equiv., Scheme 1). The reactions with pyridine and 
isoquinoline were complete after several hours at room temperature, but that with 
quinoline required heating (1 h, 110°C). Workup gave a-heteroarene complexes 
[($-C,H,)Re(NO)(PPh3)(NCXHY)]+ TfO- (3, NC,H_, = pyridine; 4, quinoline; 5, 
isoquinoline) as orange powders in 8%96% yields. In all cases, crystals could be 
obtained from CH,Cl/ hexanes. 

* Reference number with asterisk indicates a note in the list of references 
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Scheme I. Synthesis of heteroarene complexes [(11’-<‘5H~,)Re(NO)(PPll x )(Nc’, t-I, )] + ‘l’fc) 

Complexes 3-5 were characterized by microanalysis. and IR and NMR (‘H. 

13C{ ‘H), “P{ ‘H}) spectroscopy [7]. Spectroscopic features resembled those previ- 

ously reported for u-ketone complexes [( T$-C5H5)Re( NO)(PPh, )( q’-O=C( R)CH,)] i 

X (6) [3]. The ambient temperature “C NMR spectrum of pyridins complex 3 
exhibited three pyridine carbon resonances (156.3, 137.4, 126.3 ppm), indicative of 
rapid rotation about the Re-NC,H, bond on the NMR time scale. No decnalcsence 

or significant broadening was observed in spectra recorded at ~~ 90 o C (CD&I , ). 
Similar behavior was exhibited by the related neutral phenyl complex (pi’- 

C,H,)Re(NO)(PPh,)(C,H,) (7) 181. 
Quinoline, unlike pyridine. has a carbon substituent orrho to the donor nitrogen. 

We thought that this increased bulk might lead to higher RepNC, H, rotational 

barriers in 4, allowing the observation of rotamers of the general types I and 11 [9 * 1. 

Hence: NMR spectra (‘H, “P. “C) were recorded at --90” C (C’DICI, ), Reso- 

nances broadened and shifted somewhat (e.g., C,ii,: S 5.02, 20 o C: 6 5.52. 

- 90 o C). However, no decoalesence was observed except for some PPh, carbon 

resonances. Similar broadening. but no PPh J carbon decoalesence, was observed 
with isoquinoline complex 5. 
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Fig. 1. Structure of the cation of isoquinoline complex 5: (a) Numbering diagram; (b) Newman-type 

projection down the N2-Re bond. Selected bond lengths (A) and angles (O ): Re-N2 2.147(3), N2-C24 

1.328(5), N2-C32 1.385(5), Re-Nl 1.756(4), Re-P 2.378(l), Nl-01 1.195(5); Re-N2-C24 124.0(3), 

Re-N2-C32 118.2(3), P-Re-Nl 90.0(l), Nl-Re-N2 94.1(2), P-Re-N2 91.65(8), Re-Nl-01 177.1(4). 

We next sought to structurally characterize one of the a-heteroarene complexes. 
Accordingly, X-ray data were collected on a rectangular prism of 5 in a manner 
analogous to previous studies [lo]. Refinement yielded the structures shown in Fig. 
1 [ll*]. The Re-NC,H, (Re-N2) bond (2.147(3)-A) was about the same length as 
the Re-C, bond in phenyl complex 7 (2.139(6) A) [8], but longer than the Re-0 
bond in cationic u-ketone complexes 6 (2.099(5)-2.080(5) A) [3a]. A search of the 
Cambridge crystallographic data base revealed only two other structurally char- 
acterized isoquinoline complexes, both of copper(I1) [ 12 * 1. 

To help describe the Re-N2 conformation, the least squares plane of the 
isoquinoline ligand was calculated. The rhenium was displaced from this plane by 
0.08 A. The Re-NO and Re-PPh, bonds made angles of 33.6 and 55.7’ with the 
plane, respectively. These values are close to the N-Re-O-C and P-Re-O-C 
torsion angles found in u-ketone complexes 6 [3a]. The most striking feature, 
however, is that the Re-N2 conformation belongs to the general type II. This places 
the benzenoid ring of the isoquinoline in the interstice between the bulky PPh, 
ligand and medium-sized cyclopentadienyl ligand (Fig. lb), as opposed to the region 
between the cyclopentadienyl and small nitrosyl ligand. Also, the plane of the 
isoquinoline ligand is roughly parall+ to that of the Cl&C23 PPh, phenyl ring 
(angle 16.7 ’ ), with a distance of 3.1 A to C19. 
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Although pyridine complexes are ubiquitous [4]. quinoline and isoquinoline 
complexes of metals in lower oxidation states are scarce [13*.14*]. We speculate 
that complexes of quinoline, isoquinoline, and related heterocycles will exhibit rich 
structural diversity (e.g., a vs. 7~ binding) and ligand-based reactivity. The latter 
should have utility in organic synthesis. particularly in cases where the metal 
fragment is chiral and new stereocenters can be efficiently generated. In summary, 
this study has established the ready availability of a-heteroarene complexes 3-5, 
and structural properties that will aid in the interpretation of their reactions. Future 
reports will describe (a) the synthesis, structure, and unusual properties of analo- 
gous amine and imine complexes, and (b) highly diastereoselective nucleophilic 
additions to 5 [15]. 
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