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Abstract: The Lewis acid, [(n°-CsHs)Fe(CO):]+, reacted with aminopyridines in dichloromethane
under reflux to yield a new family of cyclopentadienylirondicarbonyl complexes of aminopyridine,
(n°-CsHs)Fe(CO)2L]+ (where L= 2-aminopyridine, 3-aminopyridine and 4-aminopyridine). The
isolated complexes were characterized by FTIR spectroscopy as well as 'H and C NMR
spectroscopy. FTIR spectral data reveal the presence of the functional groups that correspond to
coordinated aminopyridines , the organometallic fragment and the counter ion. According to FTIR,
'H and C NMR spectral data, 2-aminopyridine and 4-aminopyridine coordinated to the
organometallic fragment through the amino group nitrogen, whereas 3-aminopyridine and 4-
aminopyridine coordinated via the pyridine ring nitrogen.

Keywords: iron half-sandwich; 2-aminopyridine (2-Apy); 3-aminopyridine (3-Apy); 4-
aminopyridine (4-Apy)

1. Introduction

Aminopyridnines are an important class of compounds that have been extensively utilized in
medical and pharmacological applications and in analytical chemistry. For example, 2-
aminopyridine is used in production of drugs such as tenoxicam, piroxicam, sulfapyridine, and
tripelennamine [1]. Moreover, 2-aminopyridine-tagged oligosaccharides have been used for
qualitative and quantitative analysis by high performance liquid chromatography (HPLC) with
fluorescence detection [2]. 3-aminopyridine has been used in preparation of 3-pyridylnicotinamide a
bidentate ligand in coordination polymers [3-6]. It is also used in the synthesis of panacidil, an
antihypertensive drug. 4-aminopyridine on the other hand is an active therapeutic agent used in
treatment of multiple sclerosis or chronic spinal cord injury [1,7].

As ligands in organometallic chemistry, aminopyridines are known to have unique properties
such as electronic and steric adjustability, strong o-donor ability, and weak m-acceptor ability and
ability to form stable complexes with most of the transition metals [8,9]. Reports indicate that
aminopyridines form metal complexes with transition metal centers, where the ligands exhibit
bridging, chelating, or monodentate coordination modes [10-12]. Metal complexes of aminopyridines
have exhibited catalytic properties [13-16], antibacterial and anti-fungal activity [17-22]. However,
the related cationic complexes of the Lewis acid, [(n3-CsHs)Fe(CO)z]*, have seen little or no
exploration. Interest in the iron half sandwich aminopyridine complexes arises from the fact that the
transition metal iron is required for life and that the known cationic amine complexes of the Lewis
acid [(n>-CsHs)Fe(CO):]* exhibit properties such as solubility and stability in aqueous media that are
desirable for complexes that could be useful for drug discovery and development [23-25].
Documented cases of half sandwich complexes with aminopyridine include; [(r?-
CsHs)Ru(L)(CHsCN)2]JPFs  (where L=aminopyridine) formed by reaction between [(r}-
CsHs)Ru(CH:CN)s]* and 2-Apy [26], [(p-cymene)RuCLL]: (L=aminopyridine) formed by reaction
between [(p-cymene)RuClz]2 and 2-Apy and 4-Apy [27] and [Ru(n’-arene)LCl] (L=2-Apy) [28]. These
complexes have shown potent cytotoxicity against cancer cells [26,27] but their applications have
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been hampered by challenges like possible toxicity, lower cytoxocity, and the high cost of ruthenium
based starting materials [28].

Using the most readily available, cost effective, and physiologically important metals such as
iron seems like a sensible approach in this context. Iron(Ill) half sandwich fragment [(n>-
CsHs)(CO)2Fe]* forms stable complexes of the type [(13-CsHs)(CO)2FeL]*, (where L=aminoalkane,
diaminoalkane, 1-aminopropanol, 4-methoxybenzylamine, 3-minopropyltriethoxysilane, 1,3,5,7-
tetraazaadamantane, 1,4-diazabicyclo[2.2.2]octane, 4-aminobenzonitrile, 1,4-
phenylenedimethanamine, 1-alkene, triphenylphosphine; methylimidazole
hexamethylenetetramine) [23,29,30], [(n*-CsHs)(CO)2Fe(APA)]* (where APA= n-aminosalicylicacid
(n= 3-5), terizidone, linezolid, “prothionamide and ethionamide have been established. The APA
complexes exhibited antibacterial activities [31].

The coordination of ligands to metal fragments is known to significantly alter the chemistry of
both the ligands and the metal fragment [32]. Moreover, it is also believed to yield three-dimensional
molecular shapes which can complement molecular diversity created by purely organic moieties
hence presenting an unexplored chemical space which can be employed in a number of fields [33].
Herein we report synthesis and characterization of a novel family of organometallic complexes of the
form, [(n?-CsHs)(CO)2Fel]*, (L= X-aminopyridine, X=2-4 ).

2. Results and Discussion

2.1. Synthesis and Characterization of Aminopyridine Complexes

The synthesis of the aminopyridine complexes of the half sandwich moiety, [1)5-CsHsFe(CO):],
involved reaction of the aminopyridine ligands with the organometallic fragment under reflux in
dichloromethane. The complexes were recovered by either removing the solvent under reduced
pressure or precipitation using diethyl ether (see Schemes 1 and 2). The isolated compounds were
thoroughly dried under reduced pressure and characterized by various spectroscopic techniques.
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Scheme 1. The reaction scheme for the synthesis of the iodo complex [Fe(n*-CsHs)(CO)2I] and compounds 1-4.
Numbering and labeling of the ligands is for NMR purpose.
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Scheme 2. This is a reaction scheme for the synthesis of complex 5.
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2.2. Spectroscopic Characterization

FTIR spectroscopy was conducted to confirm the success of the synthesis of products and to
monitor the reaction. The samples were analyzed in the solid state, pressed directly onto the ATR
crystal without further preparation. Infrared spectra were recorded on a Shimadzu IR Tracer-100
spectrophotometer in the range of 4000 - 400 cm-!. The IR spectral data are summarized in Table 1, 2,
5, 6 and 9 and compared with those of the free ligand. The band assignments were done by
comparison with literature data for related compounds. NMR spectra were recorded on Bruker
TopSpin 3.7.0 400 and 600 MHz spectrometers. The spectra were recorded in deuterated dimethyl
sulfoxide. Nitrogen-saturated dimethyl sulfoxide was used to prepare solutions for NMR
spectroscopy under nitrogen. The 'H and *C NMR data are summarized in Table 3, 4, 7, 8, 10 and 11
and the chemical shift assignments were done by comparison with literature reports. The spectral
data of the synthesized complexes provided important indications of the complexes structures.

Table 1. Summarizes the FTIR data for the 2-aminopyridine complex, [(n>-CsHs)Fe(CO)22-
Apy]NOs.

Table 1. This is a table of FTIR spectral data (cm™) for 2-aminopyridine and its organometallic Complex [(1*-
CsHs)Fe(CO)2(2-Apy)INOs.

Compound/Band position

Band Assignment 2-Apy [(n3-CsHs)Fe(CO)22-ApyINO:s A Ref
Cp u(C-H) - 3110 - 34
Uas(CO) - 2033 - 31,37
Us(CO) - 1986 - 31,37
Us(NH>) 3283 3183 -100 29, 35, 41
Vas (NH2) 3443 3339 -104 29, 35,41
V(C=N) 1595 1600 +5 40
2-Apy(Ring breath) 985 989 +4 41
vas(NOs) - 1380 - 38, 39

Cp=cyclopentadienyl.

It is clear from the table that relative to the free ligand the N-H stretching frequencies (vs(NHz),
vas(NHz)) of the coordinated 2-aminopyridine are shifted to lower wavenumbers by 104 and 100 cm-
1, respectively, suggesting that the nitrogen of amino group (NH>) is involved in coordination to the
organometallic fragment. This is supported by literature [23,29,31,35,36,42]. Upon coordination, the
N-H bond is weakened and the N-H stretching frequencies are lowered. The stronger the metal-
nitrogen bond, the weaker is the nitrogen-hydrogen bond and the lower are the nitrogen-hydrogen
stretching frequencies [43]. On the other hand, C=N stretch and ring breath vibration modes are very
sensitive to coordination of the pyridine ring from the endocyclic nitrogen lone pair of electrons. If
coordination takes place through the ring nitrogen lone pair of electrons increase in wave number is
expected [42,44,45]. Slight blue shift of 5 and 4 cm! respectively indicates that the pyridine ring
nitrogen is not directly involved in coordination.

Therefore, the structure consistent with FTIR spectrum is the one proposed below (Figure 1)

Figure 1. This a figure of cyclopentadienylirondicabonyl-2-aminopyridine complex.
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Table 2 summarizes the FTIR data for the 3-aminopyridine complex, [(15-CsHs)Fe(CO)23-
Apy]NOs.

Table 2. FTIR spectral data (cm™) for 3-aminopyridine and its organometallic complex [(n>-CsHs)Fe(CO)2(3-

Apy)] NOs.
Assignment 3-Apy [(n35-CsHs5)Fe(CO)23-Apyl NOs A Ref
Cp u(C-H) - 3102 34
u(CO) - 2057 - 23,29,30
Us(CO) - 2007 - 23,29,30
Us(NH2) 3301 3369 +68  46-48
Uas(NH2) 3373 3461 +88  46-48
u(C=N) 1585 1597 +12 45,49
3-Apy (Ring breath) 1014 1028 +14 45,49
vas(NO3) - 1320 - 38, 39

Cp=cyclopentadienyl.

It can be seen from the table that the vas(NH2) and vs(NH2) stretching frequencies of the N-H
bonds in the coordinated 3-aminopyridine ligand are shifted by 88 and 68 cm™ to higher
wavenumbers relative to the free ligand in ( 3301 and 3373 cm in the free ligand vs 3369 and 3462
cm? in the salt complex). This suggests that the amino group (NH2) nitrogen was not involved in
coordination, which is consistent with literature reports [46-48]. On the other hand, Blue shifts of 14
and 15 cm™ in the C=N stretch ring breathing vibration frequencies of the coordinated ligand relative
to the free ligand indicates that the ring nitrogen was involved in coordination. This is consistent with
literature reports by Biiylikmurat & Akyiiz, [42] and Lovely and Christudhas [45].

The complex [(n>-CsHs)Fe(CO)2(3-Apy)INOs was subjected to proton and *C NMR spectroscopy
an the data are summarized in Tables 3 and 4, respectively.

Table 3. 'H NMR chemical shifts (ppm) of 3-aminopyridine and its organometallic complex [(n)?>-
CsHs)Fe(CO)2(3-Apy)|NOs..

Assignment 3-Apy [(>-C5H5)Fe(C0O)23-Apy]NO3 A
Ha 8.08 8.20 +0.12
Hb 7.99 7.84 -0.15
Hc 7.03 7.49 +0.46
Hd 6.97 6.99 +0.02
He 3.89 4.33 +0.44
HCp - 5.35 -

The characteristic chemical shift assignable to the five equivalent cyclopentadienyl protons was
observed at 0 5.35 ppm. This is in agreement with literature [23,29,35-37]. The chemical shift at 6 4.33
ppm was assigned to amino group protons. The chemical shifts for the pyridine protons were
observed at d 6.99-8.20 ppm [44]. The ortho protons were generally shielded relative to the meta
protons. When nitrogen of the pyridine ring system is involved in coordination, the ortho protons are
shielded while meta protons are deshielded [50,51]. Thus, these results indicate that the nitrogen of
the ring system was involved in coordination to the metal centre and corroborates the observed FTIR
results. Further, the chemical shifts observed for the pyridine ring protons in the 3-aminopyridine
complex are very close to those of the free ligand revealing that the deshielding expected upon o-
coordination of 3-aminopyridine is compensated for by the shielding due to m-back electronic flow
to the coordinated 3-aminopyridine molecule. This is in agreement with literature reports by
Dhaveethu et al. [44] and Corte-Real et al. [52].
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Table 4. ®*C NMR chemical shifts (ppm) of 3-aminopyridine and its organometallic complex [(n>-CsHs)Fe(CO)2(3-
Apy)INOs.

Assignment 3-Apy [(M*-CsHs)Fe(CO)23-Apy]NOs A
C@ 142.5 148.3 +5.8
C(@2) 139.8 129.2 -10.2
C@3) 137.3 128.1 -9.2
C@ 123.6 127.5 +3.9
C(5) 121.3 126.9 +5.6
Ccp - 88.4 -
(€0) - 210.1 -

The chemical shift at 210.1 ppm is due to the coordinated terminal carbonyls. The chemical shift
due to the equilibrated carbon atoms of the cyclopentadienyl ring was observed at 88.4 ppm. This is
in agreement with literature reports by M’thiruaine ef al., [30] and Wanjiru, [36]. Successful
coordination through the pyridine ring nitrogen is supported by deshielding of C(1), C(4) and C(5)
(148.3, 127.5 and 126 ppm in the complex relative to 143.3, 123.6 and 121.3 ppm in the free ligand )
and shielding C(2) and C(3) (129.2 and 128.1 ppm in salt complex relative to 139.8 and 137.3 ppm in
the free ligand). C (2) and C(3) appear shielded due to m-back-bonding from two orthogonal metal
orbitals to the m-*-orbitals of the 3-Apy moiety. This is in agreement with literature reports by
Templeton, [50] and Pal, [51].

Therefore, the structure consistent with FTIR and 'H/ 3C NMR spectra is the one proposed below
(Figure 2)

NH,
Figure 2. This a figure of cyclopentadienylirondicabonyl-3-aminopyridine complex.
The organometallic complex, [(n°-CsHs)Fe(CO)2(3-Apy)]NOs, was subjected to counter exchange

reaction to give BPh4- analogue, [(1°-CsHs)Fe(CO)2(3-Apy)]BPhs to improve chances of crystal
formation. Table 5 shows the FTIR spectral data of the complex

Table 5. FTIR spectral data (cm™) for 3-aminopyridine and its organometallic complex, [(1)>-CsHs)Fe(CO)(3-
Apy)]BPha.

Assignment 3-Apy [(n>-CsHs)Fe(CO)23-Apyl BPha A Ref
Cpus(C-H) - 3095 - 37
Las(CO) - 2043 - 29, 30,
us(CO) - 1992 - 35,36
Us(NH>) 3306 3421 +120 42,44
Vas(NH>2) 3374 3461 +88 42,44
3-Apy Ring breath 1014 1026 +12 44
U(C=N) 1585 1600 +15 44
i.p.s Phu(C-O) - 1479, 1426 - 53

Cp=cyclopentadienyl. i.p.s Ph= in-plane skeletal C-C stretching modes of the phenyl ring.

It can be seen from the tabulated data that the vs(NH: ) and vas(NH2 ) stretching frequencies of
amino group of the coordinated ligand are shifted to higher frequencies by 120 cm™ and 88 cm-!

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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respectively. This suggests that the nitrogen of amino group (NH-2) is not involved in coordination to
the organometallic fragment. On the other hand the ring breath vibration mode and C=N stretch
frequencies in the coordinated ligand are shifted by 12 and 15 cm’, respectively, to higher
wavenumbers relative to the free ligand. These indicate that the ring nitrogen is involved in
coordination to the metal center. These observations agree with literature reports [42,44,45].
Therefore, the structure consistent with FTIR spectrum is the one proposed below (Figure 3)

©

Figure 3. Proposed structure of the complex [(n3-CsHs)Fe(CO)2(3-Apy)]|BPha.

NH;

The reaction between the cationic fragment [(15-CsHs)Fe(CO)2]* and 4-aminopyridine in
dichloromethane resulted in formation of two complexes: a brown solid, complex A and a yellow
solid, complex B. The two complexes were characterized by FTIR spectroscopy, 'H and 3C
spectroscopy and were found to differ only in the point of coordination of the 4-aminopyridine to the
central metal ion.

Table 6 summarizes the FTIR data for the 4-aminopyridine complex, [(n>-CsHs)Fe(CO)24-
Apy]NOs(A).

Table 6. FTIR spectral data (cm™) of 4-aminopyridine and its organometallic complex, [(n>-CsHs)Fe(CO)2(4-
Apy)INOs, (A).

Assignment 4-Apy [(>-CsHs)Fe(CO)24-ApyINOs (A) A Ref

Cpus(C-H) 3095 34
Las(CO) - 2038 - 29, 30
Us(CO) - 1976 - 29,30
Us(NH>) 3300 3214 -84 46-48
Uas(NHb2) 3433 3337 -96  46-48
uV(C=N) 1598 1624 +26 40,42
4-Apy Ring breath 988 1025 +37 40,42
Uas(NOs) - 1326 - 38,39

Cp=cyclopentadienyl.

The nitrogen-hydrogen stretching frequencies, vas(NHz2) and vs(NHz), of the amino group was
observed at 3337, 3214 cm™ respectively which agrees with previous literature [46—48]. The C=N
stretch and pyridine ring breath vibration modes in the coordinated ligand appear blue shifted by 26
and 37cm”, respectively, relative to the free ligand. This indicates that the pyridine ring nitrogen
was involved in coordination. This is consistent with literature reports [40,42].

The 4-aminopyridine complex [(15-CsHs)Fe(CO)2(4-Apy)]NOs, complex, (A) was also
characterized by 'H and *C NMR spectroscopy and the data are summarized in Tables 7 and 8,
respectively.

Table 7. '"H NMR chemical shifts (ppm) of 4-aminopyridine and its organometallic complex, [(1’-
CsHs)Fe(CO)2(4-Apy)INOs, (A).

Assignment (4-Apy) [(>-CsHs5)Fe(CO)2(4-Apy)INOs(A) A
Ha 7.98 7.78 -0.20
Hb 6.47 6.70 +0.23
Hec 6.04 6.41 +0.37
Hcp - 5.38 -

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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The chemical shift at d 5.38 ppm was due to five equivalent cyclopentadienyl protons. This is in
agreement with literature reports by M’thiruaine et al.,, (29). Amino group protons appeared at o
6.41ppm. The doublet at o =7.78 ppm and 6.70 ppm are assignable to ortho and meta pyridine ring
protons respectively. This matches what has been reported in the literature [54]. The protons chemical
shift observed are close to uncoordinated 4-aminopyridine ligand. Ortho protons are appear shielded
by 0.20 ppm due to due to m-back-bonding from two orthogonal metal orbitals to the m-*-orbitals of
the 4-Apy moiety while meta protons are deshielded by 0.23 ppm. When nitrogen of the pyridine ring
system is involved in coordination the ortho protons are shielded while meta protons are deshielded
[40,51].

Table 8. ®*C NMR chemical shifts (ppm) of 4-aminopyridine and its organometallic complex [(1)3-CH3)Fe(CO)2(4-
Apy)INO: (A).

Assignment 4-Apy [(n3-CsHs)Fe(CO)24-Apy NOs(A) A
C@ 154.2 157.5 +4.3
C(@) 149.4 140.6 -8.8
C@3) 108.8 109.3 0.5
Cop - 88.0 -
(€0) - 212.2 -

Chemical shift at © 212.2 ppm is assignable to terminal carbonyl carbon atoms. This is consistent
with established literature [29]. The carbon atom on ortho position greatly shielded by 10 ppm due
to m-back-bonding from two orthogonal metal orbitals to the m-*-orbitals of the 4-Apy moiety
increasing electron density at these sites while protons on the meta position are deshielded. This
indicates that pyridine ring nitrogen is involved in coordination. This is consistent with established
literature [40,51,55].

Therefore, the structure consistent with FTIR and 'H/ C NMR is the one proposed below
(Figure 5)

NH,

Figure 5. This figure of cyclopentadienylirondicabonyl-4-aminopyridine complex (A).

Table 9 summarizes the FTIR data for the 4-aminopyridine complex, [(13-CsHs)Fe(CO)2(4-
Apy)INOs(B).

Table 9. FTIR spectral data of 4-aminopyridine and its organometallic complex [(1)>-CsHs)Fe(CO)2(4-Apy)]NOs
(B).

Assignment 4-Apy [(ns-CsHs)Fe(CO)2(4-Apy)INOs(B) A Ref
Cp u(C-H) - 3112 - 34

Las(CO) - 2058 -

Us(CO) - 2008 - 29,35
Us(NH2) 3300 3216 -84 31
Uas(NH?2) 3433 3343 -90 31
u(C=N) 1598 1601 +3 40,42

Pyridine Ring breath 988 993 +3 40,42
Uas(NO:s) - 1336 - 38,39

Cp=cyclopentadienyl.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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The table shows that the N-H stretching frequency of the coordinated 4-aminopyridine ligand
amino group is shifted to lower wavenumbers in the complex by 84 and 90 cm-1 relative to the free
ligand suggesting that the nitrogen of amino group (NH2) is involved in coordination to the
organometallic fragment. This is in agreement with literature reports [42]. On the other hand, slight
blue shifts of 3 and 5 cm-1 observed in the C=N stretch and ring breath mode of the coordinated 4-
Apy pyridine ring indicated that the pyridine ring nitrogen was not involved in coordination. This is
in agreement with literature reports for related compounds [42,44,45].

Table 10 summarizes the proton NMR data for the 4-aminopyridine complex, [(1-
CsHs)Fe(CO)24-Apy]NOs(B).

Table 10. 'H NMR chemical shifts (ppm) of 4-aminopyridine and its organometallic complex, [(1-
CsHs)Fe(CO)2(4-Apy)INOs, (B).

Assignment 4-Apy [(1)>-CsHs)Fe(CO)24-ApyINOs(B) A
Ha 7.98 7.89 -0.09
Hb 6.57 6.81 0.24
Hc 6.04 6.73 0.69
HCp 5.27

From the table, the cyclopentadienylirondicabonyl-4-aminopyridine (Complex A)
cyclopentadienyl ring protons were assigned chemical shift at 5.27 ppm which is in agreement with
literature [31]. The observed amino group protons down-field shift by 0.69 ppm (6.04 ppm in free
4-aminopyridine vs 6.73 ppm in the complex salt) suggests that coordination of the central metal
atom in Fp to the 4-Apy molecule took place at the amino group nitrogen. This is in agreement with
a literature report by M’thiruaine et al., [29]. Thus, this shift can be attributed to the deshielding of
the amino group proton as nitrogen donates its lone pair to the metal. This observation corroborates
the FTIR results and the results from the *C NMR chemical shift data.

Table 11 summarizes the *C NMR data for the 4-aminopyridine complex, [(n>-CsHs)Fe(CO)24-
Apy]NOs(B).

Table 12. ®C NMR chemical shifts (ppm) of 4-aminopyridine and its organometallic complex, [(1*-
CsHs)Fe(CO)2(4-Apy)INOs, (B).

Assignment 4-Apy [(n3-CsHs)Fe(CO)2(4-Apy)INOs(B) A
C@ 154.2 160.2 +6.0
C@) 149.4 156.5 +7.1
C@3) 108.8 112.2 +2.4
CCp - 88.0 -
CO - 212.2 -

The data in the table corroborates the FTIR data presented in Table 9. For example, the chemical
shift at 212.2 ppm is due to the coordinated terminal carbonyl carbon. The chemical shift due to the
equilibrated carbon atoms of the cyclopentadienyl ring was observed at o 88.0 ppm. This is consistent
with established literature report [30]. Carbon atom C (1) is greatly deshielded by 6.0 ppm (152.2 ppm
in the free ligand relative to 160.2 ppm in the complex salt) which can be attributed to nitrogen of the
amine group donating its lone pair of electrons to the cationic metal fragment. Therefore, the structure
consistent with FTIR and "H/ *C NMR is the one proposed below (Figure 4)

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Figure 4. This figure of cyclopentadienylirondicabonyl-4-aminopyridine complex (B).

3. Materials and Methods

3.1. Materials for Synthetic Work

The solvents used, tetrahydrofuran (THF), petroleum ether, diethyl ether, and dichloromethane
(DCM) were dried and freshly distilled before use. The ligands, 2-aminopyridine (2-Apy), 3-
amniopyridine (3-Apy), and 4-aminopyridine (4-Apy) were used as obtained without further
purification. The starting material, dicarbonylcyclopentadienyiron (II) dimer, iodine, anhydrous
sodium sulphate, sodium thiosulphate, silver nitrate and anhydrous calcium chloride were obtained
from Sigma Aldrich.

3.2. Experimental Methods

3.3. General

Preparation of the Lewis acid, [(n5-CsHs)(CO):zFe]+, and subsequent reactions between Lewis acid
and aminopyridines was done under inert atmosphere (dry nitrogen). Nitrogen gas was dried by
using concentrated sulphuric (VI) acid (H2SO4). Analytical grade tetrahydrofuran (THF) and diethyl
ether were dried and distilled from sodium benzophenone ketyl and stored over sodium wire.
Dichloromethane (DCM) was distilled from anhydrous calcium chloride (CaCl:) and used
immediately. Infrared spectra were recorded on a Shimadzu IR Tracer-100 spectrophotometer in the
range of 4000 and 400 cm-!. Proton and 13-carbon NMR spectra were recorded on Bruker topspin 400
and 600 MHz spectrometers.

3.4. Synthesis of the Iodo Complex [(n°-CsHs)Fe(CO)2I]

The commercially available dimer was used to prepare the starting material, [Fe(n?-CsHs)(CO)2lI],
in accordance with the literature procedure by King and Stone, [57].

3.5. Synthesis of [(n5-CsHs)Fe(CO)2(2-Apy)INOs

The iodo complex, [n5-CsHs)Fe(CO):l], (1.00 g, 3.290 mmol) and AgNO:s (0. 6285 g, 3.700 mmol)
were transferred intoa Schlenk tube containing 15 ml. of dichloromethane and refluxed under inert
atmosphere (nitrogen) for 1.5 hours. The resultant mixture was cooled to room temperature and
filtered through a canula. 2-aminopyridine (0.3106 g, 3.300 mmol) was added to the filtrate and the
mixture refluxed for 6 hours, with the progress of the reaction monitored by FTIR spectroscopy. A
brown solution was formed. When the reaction was deemed complete, the solvent was removed at
reduced pressure to yield 0.82g (82%) of a brown solid.

3.6. Synthesis of [(n>-CsHs)Fe(CO)23-Apy)INOs

The iodo complex [n3>-CsHs)Fe(CO):I] (1.00 g, 3.290 mmol) and AgNO:s (0. 6285 g, 3.700 mmol)
were transferred into a Schlenk tube containing 15 ml. of dichloromethane and refluxed under an
inert atmosphere for 1 %2 hours. The resultant mixture was then filtered after cooling to room
temperature. The filtrate treated with 3-aminopyridine (0.3106 g, 3.300 mmol) dissolved in 15 ml. of
dichloromethane and the mixture refluxed for 8 hours under inert atmosphere (nitrogen). The
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progress of the reaction was monitored by FTIR spectroscopy. A brown solution was formed. At the
end of the reaction that solvent was removed at reduced pressure to yield 0.86 g (86%) of a dark
brown and sticky solid.

3.7. Synthesis of [(n>-CsHs)Fe(CO)2(3-Apy)IBPH4 complex

A mixture of iodo complex [n5-CsHs)Fe(CO):I] (1.00 g, 3.290 mmol) and AgNO:s (0. 6285 g, 3.700
mmol) transferred into a Schlenk tube containing 15 ml. of THF was refluxed under inert atmosphere
for 1 %2 hours after which it was allowed to cool to room temperature. The resultant mixture was then
filtered and the filtrate treated with 3-aminopyridine (0.3106 g, 3.300 mmol) dissolved in 15 ml of
dichloromethane and then refluxed for 8 hours. The progress of the reaction was monitored by FTIR
spectroscopy. When the reaction was deemed complete 1 g (2.922 mmol) of sodium tetraphenylborate
was added to the solution and the resultant mixture refluxed for 1hour. Afetr one hour the mixture
was allowed to cool to room temperature and the product precipitated by addition of diethyl ether
until a yellow precipitate was formed. The mixture was allowed to stand for 20 minutes after which
it was filtered to obtain 0.7 g (70%) of yellow solid.

3.8. Synthesis of [(n>-CsHs)Fe(CO)2(4-Apy)INOs

The iodo complex [(n*-CsHs)Fe(CO)1] (1.00 g, 3.290 mmol) and the silver salt AgNOs (0. 6285 g,
3.700 mmol) were transferred into a Schlenk tube containing 15 ml of dichloromethane and refluxed
underinert atmosphere for 1%2 hours. The resultant mixture was then filtered. 4-aminopyridine
(0.3106 g, 3.300 mmol) was added to the filtrate and the mixture refluxed for 8 hours, with the
progress of the reaction monitored by FTIR spectroscopy. A brown solid precipitated out of solution
on cooling to room temperature. The resultant mixture was filtered to recover a brown residue and
yellow filtrate. The residue was washed with several portions of DCM and dried to give 0.53 g of a
brown solid (B). The solvent was removed from filtrate at reduced pressure to obtain 0.28 g of a
yellow residue (complex A).

4. Conclusions

The cationic complexes of the form, [(n5-CsHs)Fe(CO):L]* (where L = 2-aminopyridine, 3-
aminopyridne and 4-aminopyridine ) were successfully synthesized and characterized by FTIR, 'H
and 3C NMR spectroscopy. FTIR spectra showed absorption peaks for all the major groups in their
normal region as found in related complexes. The aminopyridines adopted the unidentate
coordination mode. 2-aminopyridine coordinated through the amino group nitrogen, 3-
aminopyridine coordinated via the pyridine ring nitrogen, whereas the 4-aminopyridine formed a
mixture of two complexes. In one complex the ligand coordinated via amino group nitrogen whereas
in the other the ligand coordinated through the pyridine ring nitrogen.
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Appendix A

Figure Al is FTIR spectra for 2-apy and its complex
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