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Design of boron-decorated bimetallic iron
complexes related to the active site of [FeFe]-
hydrogenases and reactivity with hydride donors

Ines Bennour, Victor Monnot, Philippe Schollhammer* and Lucile Chatelain *

The reactivity of the 1,2-dithiolene diiron complexes [Fe2(µ-SCHvC(Ph)S)(PR3)n(CO)6−n] (n = 0, or n = 1,

R = Me or n = 1, 2, R = Ph) with the reagent HB(C6F5)2 is described. With the hexacarbonyl precursor, the

reaction gives an anti-Markovnikov addition product [Fe2(µ-SCH(B(C6F5)2)-CH(Ph)S)(CO)6]. This rep-

resents a rare example of a diiron complex functionalized with a Lewis acidic borane, which has been

characterized by spectroscopic measurements (NMR and IR), while an adduct with MeCN has been crys-

tallographically analyzed. Starting from the mono-PMe3 complex, the hydroboration is complicated by

the formation of different isomers, while no hydroboration is observed with PPh3 derivatives. In the latter

case, the phosphane ligand is trapped by the boron atom. The reactivity of the diiron complexes functio-

nalized with a Lewis acid group, –B(C6F5)2, has been investigated toward dihydrogen and the hydride

donor species Na[HBEt3]. With a second equivalent of HB(C6F5)2, a tetra-iron assembly {[Fe2(µ-SCH(BH

(C6F5))-CH(Ph)S)(CO)6]}2 is formed selectively from [Fe2(µ-SCH(B(C6F5)2)-CH(Ph)S)(CO)6] through a

rearrangement of substituents around the boron atoms.

Introduction

The chemistry of Frustrated Lewis Pairs (FLPs) has been exten-
sively developed since 2006, when the first phosphane–borane
system capable of cleaving the H–H bond was reported.1

Among the numerous reported examples, Transition Metal
Frustrated Lewis Pairs (TMFLPs) have shown great potential
due to the versatility of the coordination environment and the
electronic properties of the metallic centres, which can act as
acids or bases depending on their oxidation state and
environment.2,3 Notably, the active site of [FeFe]-hydrogenases,
metalloenzymes that efficiently catalyse the reversible conver-
sion of H+ to H2, has been described as a TMFLP formed by
the basic amine of the azadithiolate ligand and the acidic [FeI–
FeII] center.4,5 While many studies on bioinspired {Fe2S2} com-
plexes have reported their activity toward the hydrogen evol-
ution reaction (HER),6–8 H2 cleavage or oxidation has been
achieved much less frequently with such systems.9–17 This
limited reactivity may be attributed to the inherent instability
of these organometallic complexes in the mixed-valent [FeI–
FeII] state.18–25 To avoid this unstable redox state, we previously
studied the ability of an inverted TMFLP polarity, based on a
stable [FeI–FeI] species and B(C6F5)3 acting as a Lewis base and

acid, respectively, to achieve heterolytic H2 cleavage.26 These
examples of H2 activation have been described as the first
TMFLPs with a Lewis base constructed from a dinuclear iron
complex. In our quest to investigate the reactivity between an
{Fe2S2} complex and a Lewis acidic borane, we seek to intro-
duce a borane moiety into the second coordination sphere of a
diiron complex. While pendant borane Lewis acids in the
second coordination sphere or Z-type ligands are known in the
literature to allow metal–ligand cooperativity,27–30 favouring
difficult transformations (H–H activation,31–37 CO and CO2

reduction,38–40 N2H4 cleavage41 or C–H activation42), only one
structural study of {Fe2S2} complexes containing a trisubsti-
tuted boron atom in the second coordination sphere was
reported in 1986: [Fe2(µ-SB(L)S)(CO)6] (L: 2,2,6,6-tetramethyl-
piperidine) and [Fe2(µ-SB(NMe2)-B(NMe2)S)(CO)6].

43 Since
then, the literature has revealed only Lewis adducts resulting
from the interaction between the boron atom and oxygen,44

nitrogen45–47 or phosphorus48 atoms of diiron dithiolate
complexes.

To achieve the functionalization of {Fe2S2} moieties with a
borane group in the secondary coordination sphere, two strat-
egies have been envisioned: one using Z-type ligands and the
other using hydroboration of a ligand supported by the diiron
complex. In the first case, in our hands, the reported PBP
Z-type ligands could not be coordinated to diiron
complexes.49,50 In the second case, surprisingly, a hydrobora-
tion reaction of a CvC bond has never been reported for
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dinuclear complexes, and more precisely, for diiron dithiolate
complexes, while it has been reported with HB(C6F5)2 on
mononuclear complexes of group VIII (Fe and Ru).51–55

In this work, we report the reactivity of the hexacarbonyl
1,2-dithiolene diiron complex [Fe2(µ-SCHvC(Ph)S)(CO)6] with
HB(C6F5)2. The impact of electronic density on the diiron core
during hydroboration has been examined through substitution
of one or two carbonyl ligands by phosphane ligands such as
PMe3 or PPh3. These first examples of diiron/borane assem-
blies have been characterized by spectroscopic techniques (IR
and NMR). Their reactivity with H2, Na[HBEt3] and HB(C6F5)2
is also reported.

Results and discussion
Synthesis of the {Fe2S2} precursors

The complex [Fe2(µ-SCHvC(Ph)S)(CO)6] (1) is synthesized
according to the published procedure of Seyferth and co-
workers, through the nucleophilic addition of lithium acety-
lide to the disulfide complex [Fe2(µ-S2)(CO)6].

56

In our hands and even after purification, around 5% of a
1,1′-dithiolene isomer, [Fe2(µ-SC(vCH(Ph))S)(CO)6] (1′), is
present alongside the 1,2-dithiolene product (Scheme 1). The
mixture of the two isomers is used as a precursor for introdu-
cing PPh3 and PMe3 ligands in the coordination sphere of

iron. The complexes [Fe2(µ-SCHvC(Ph)S)(PPh3)x(CO)6−x] (x =
1, 2) (2 and 3) are synthesized according to a recently pub-
lished procedure,57 in good yields (66–70%), from the succes-
sive substitution of CO by PPh3. In contrast, the synthesis of
the complex [Fe2(µ-SCHvC(Ph)S)(PMe3)(CO)5] (4) occurs only
in low yield (∼19%) after the addition of one equivalent of
PMe3 to a toluene solution of 1 (Scheme 1).

The crystallographic structure of 4 (Fig. 1) reveals an {Fe2S2}
butterfly core, with each iron centre in a distorted square pyra-
midal geometry. The Fe–Fe bond distance of 2.4702(5) Å is in
agreement with similar X-ray structures reported for mono-
phosphane substituted diiron 1,2-dithiolene complexes
(ranging from 2.4772(6) to 2.5047(6) Å).58,59 The CvC bond
length (1.332(3) Å) is consistent with a double bond.59 The
PMe3 ligand is located in the apical position of the iron atom,
with an Fe–P bond distance of 2.2143(7) Å in the range of pre-
viously reported examples (2.1651(9)–2.2496(8) Å).58,59

A typical pattern for mono-substituted derivatives [Fe2(µ-
dithiolate)(CO)5(L)] is observed in the IR spectrum of 4 in the
νCO region (Table 1 and Fig. S6).57–59 The wavenumber of the
bands related to the CO stretch are lower than those of
complex 1, in agreement with the increased π-back-donation of
the iron atom to the π* anti-bonding orbital of the CO ligand
after the phosphane coordination. The 1H and 13C{1H} NMR
spectra in CD2Cl2 agree with the structure determined by X-ray
diffraction (Fig. S7–S9). One broad resonance is observed in

Scheme 1 Synthesis of complexes 2–6 (the percentage in parentheses refers to the amount of the isomer in the isolated solid).
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the 31P{1H} NMR (CD2Cl2) spectrum, which splits into three
singlets (20.5, 27.9 and 28.1 ppm) upon decreasing the temp-
erature to 223 K. These signals are assigned to the three
isomers of 4 according to the apical or basal position of PMe3
with respect to the orientation of the phenyl group on the
dithiolene ligand (Fig. S1, left). In contrast to 1, compound 4
is isolated without traces of the 1,1′-dithiolene isomer.
Moreover, in contrast to the reactivity of 1 with PPh3, affording
mono- and di-substituted complexes [Fe2(µ-SCHvC(Ph)S)
(PPh3)x(CO)6−x] (x = 1, 2) (2 and 3) with moderate heating at
40 °C to favour two CO substitutions,57 the replacement of a
second CO with PMe3 in 4 failed to produce [Fe2(µ-SCHvC
(Ph)S)(PMe3)2(CO)4] even with thermal or photochemical acti-
vation. Attempts to substitute PPh3 ligands in [Fe2(µ-SCHvC
(Ph)S)(PPh3)2(CO)4] (3) with two equivalents of PMe3 do not
yield the desired compound but a mixture of products arising
from degradation of the diiron core. Such degradation may be
linked to Fe–Fe bond cleavage, which has already been
reported for related 1,2-dithiolene diiron complexes substi-
tuted with P(OMe)3 ligands, leading to the formation of mono-
iron complexes.59,60 The reactivity of the four complexes 1–4 is
then examined towards the hydroboration reagent HB(C6F5)2.

Hydroboration reactions

The hydroboration reactions are performed with the addition
of 1.2 equivalents of HB(C6F5)2 to a CH2Cl2 or benzene solu-
tion of complexes 1, 2, 3 or 4. The evolution of the reaction is
followed by 1H NMR measurements. In the case of 1, the dis-
appearance of the singlet related to the HC = resonance is
observed, and two main novel signals appear in the 1H NMR
spectrum, related to the anti-Markovnikov addition of HB
(C6F5)2 to the CvC bond (Fig. 2 and S10). Two isomeric com-
plexes, [Fe2(µ-SCH(B(C6F5)2)-CH(Ph)S)(CO)6] (5) and [Fe2(µ-SCH
(–CH(Ph)(B(C6F5)2))S)(CO)6] (5′), are formed in a 95/5% ratio
from 1/1′. The 1H NMR spectrum of 5 in C6D6 displays two
doublets at 3.3 and 3.5 ppm (3JHH = 8 Hz) corresponding to the
two hydrogen atoms of the bridging ligand –SCHB-CH(Ph)S–.
The two doublets at 4.9 and 5.4 ppm (3JHH = 11 Hz) are attribu-
ted to the minor isomer 5′ containing the –SCH(CHBPh)S–
bridge. Aromatic protons are found between 7.3 and 7.4 ppm.
The 13C{1H} spectrum reveals the disappearance of the charac-
teristic resonances of the CvC bond (at 134.4 and
161.7 ppm)56 and the appearance of upfield resonances.
Notably, a two-dimensional HSQC 13C–1H NMR experiment
supports the main formation of 5 with the –SCHB-CH(Ph)S–
bridge and 5′ with the bridging –SCH(CHBPh)S– ligand as a
minor species (Fig. S12). The two aromatic –C6F5 cycles are
equivalents as the 19F{1H} NMR spectrum reveals only three
multiplets for the ortho-, meta- and para-positions (Fig. S13).
Finally, the broad resonance observed at 62.9 ppm in the 11B
{1H} NMR spectrum is characteristic of sp2 hybridized boron
(Fig. S14). X-ray quality single crystals of 5MeCN grew in a 1 : 3
acetonitrile/toluene solution. The crystallographic data unam-
biguously confirm the structure of the complex [Fe2(µ-SCH
(B(C6F5)2(MeCN))-CH(Ph)S)(CO)6] (5

MeCN) (Fig. 3). It consists of

Fig. 1 Molecular structure of [Fe2(µ-SCHvC(Ph)S)(PMe3)(CO)5] (4) with
thermal ellipsoids at 40% probability (hydrogen atoms are omitted for
clarity). Colour code: carbon in grey, oxygen in red, iron in dark blue,
sulfur in orange, and phosphorus in purple. Bond distances: Fe–Smean,
2.279(14) Å; Fe–P, 2.2143(7) Å; Fe–Cmean, 1.783(14) Å; and COmean, 1.142
(4) Å.

Table 1 IR spectroscopic data for complexes 1–6 in CH2Cl2

Complex νCO (cm−1)

1 2079, 2043, 2003
4 2048, 1989, 1975 (sh), 1932
5 2072, 2031, 2000, 1988 (sh)
5H–Na 2069, 2027, 1999, 1983 (sh)
6 2044, 1989, 1971, 1932
6H–Na 2032, 1974, 1957 (sh), 1889 (w)

Fig. 2 1H NMR (400 MHz, 298 K, C6D6) spectrum of compounds 1/1’
before (bottom) and after (top) addition of 1.2 equivalents of HB(C6F5)2.
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a butterfly {Fe2S2} core, and the Fe–Fe bond length is 2.4849(6)
Å, shorter than the one found in [Fe2(µ-edt)(CO)6] (edt

2−: 1,2-
ethanedithiolate) (2.499(8) Å)61–63 but longer than that in
complex 1 (2.4665(6) Å).57 The dithiolene CvC bond length
(1.317(4) Å) observed in complex 1 is significantly longer than
that in complex 5MeCN, in agreement with a single bond (dC7C8
1.527(3) Å compared to 1.505(2) Å in [Fe2(µ-edt)(CO)6]).

61–63 An
acetonitrile molecule is bound to the boron atom and the two
–C6F5 groups are inequivalent, in agreement with the 19F{1H}
and 11B{1H} NMR spectra recorded in CD3CN (Fig. S16 and
S17). The IR spectrum of the CH2Cl2 solution of 5/5′ displays,
in the νCO region, a typical pattern for hexacarbonyl deriva-
tives, with three strong bands at 2072, 2031, and 2000 cm−1

and a shoulder at 1988 cm−1, slightly shifted compared to
those of complex 1 (Table 1 and Fig. S3). In comparison, the
non-functionalized complex [Fe2(µ-edt)(CO)6] displays IR
stretching bands for carbonyl ligands at 2076, 2036, 2000 and
1994 cm−1.62 These IR data suggest that there is no electron-
withdrawing effect of the borane on the dithiolate bridge.

The reaction of complex 4 with HB(C6F5)2, in the absence of
the 1,1′-dithiolene isomer in solution, leads to the sole
complex [Fe2(µ-SCH(B(C6F5)2)-CH(Ph)S)(PMe3)(CO)5] (6)
(Scheme 1).

Its 1H NMR spectrum in C6D6 reveals the presence of
several isomers. Six broad doublets are found between 3.3 and
3.7 ppm, most probably corresponding to three different
isomers, in agreement with the signals of the PMe3 group
found in the 1H and 31P{1H} NMR spectra (multiplets at

0.7–0.8 ppm and 16.8–24.1–24.3, respectively) (Fig. S18 and
S19). The resonances observed in the 31P{1H} NMR spectrum
recorded in CD2Cl2 split upon decreasing temperature to 223 K
into five signals, related to the respective position of the PMe3
ligand (Fig. S1, left) and the anti-Markovnikov addition of
Piers’ reagent to the CvC bond (Fig. S1, right). For complex 6,
a broad resonance around 60 ppm is observed in the 11B{1H}
NMR spectrum for the three-coordinate boron atom (Fig. S20).
The 19F{1H} NMR spectrum reveals three main resonances
related to equivalents of –C6F5 (Fig. S21). The IR spectra of 5
and 6 indicate that the hydroboration of the complexes 1 and
4 induces a small shift of νCO to lower wavenumbers (Table 1
and Fig. S6).

The hydroboration of complexes [Fe2(µ-SCHvC(Ph)S)
(PPh3)x(CO)6−x] (x = 1, 2) (2 and 3) has also been performed
with HB(C6F5)2. Surprisingly, in both cases, the formation of
the adduct PPh3-BH(C6F5)2 (resonances on the 31P{1H} and 11B
{1H} NMR (CD2Cl2) spectra at 12 ppm and −23.9 ppm, respect-
ively) is observed (Fig. S23).64 This difference in reactivity is
probably due to a stronger coordination of PMe3 towards the
iron centre compared to PPh3, preventing the decomposition
of 4.

Finally, the hydroboration reaction, which has no literature
precedent for an {Fe2S2} complex, was found to be effective in
introducing a borane group into the second coordination
sphere of the diiron sites in complexes 1 and 4, yielding 5 and
6. Several types of reactivity between Lewis acids and organo-
metallic iron complexes have been reported, including oxi-
dative addition and binding to thiolate ligands in mono-
nuclear iron complexes,64,65 as well as coordination to the CO
ligand in an {Fe2S2} complex.44 However, such reactivities are
unlikely for hexa- and pentacarbonyl {Fe2S2} complexes in the
absence of thermal or photochemical activation, leaving hydro-
boration of CvC as the most probable reaction pathway.

The reactivity of complexes 5 and 6 with H2, HB(C6F5)2 and
HBEt3

− has then been considered in order to localize their
acidic subsite.

Reactivity of 5 and 6 with H2, HB(C6F5)2 and HBEt3
−

The obtention of the functionalized complexes 5 and 6 con-
taining a bimetallic {FeI–FeI} core and a Lewis acidic group, i.e.
–B(C6F5)2, led us to investigate their reactivity towards H2 and
hydride donors. Unlike the FLPs formed by the complexes
[Fe2(µ-pdt)L

#(CO)4] (pdt2−: 1,3-propanedithiolate; L#: 1,2-bis
(dimethylphosphino)ethane = κ2-dmpe or 2 PMe3) and the
Lewis acid B(C6F5)3,

26 no evolution is observed when solutions
of 5 or 6 are exposed to H2 (1 atm). This indicates that com-
pounds 5 and 6 do not allow the cleavage of the H–H bond.
This may be partly attributed to the poor geometric orientation
of the borane group with respect to the diiron site, as well as
an unfavourable electronic balance between the Lewis acid
and base components. The Lewis acidity of the borane
complex cannot be easily increased, as the borane group –B
(C6F5)2 introduced into the second coordination sphere of the
diiron is among the stronger Lewis acids.66 Moreover, increas-
ing the basicity of the bimetallic iron site by replacing CO with

Fig. 3 Molecular structure of [Fe2(µ-SCH(B(C6F5)2(MeCN))-CH(Ph)S)
(CO)6]·(toluene)2.5 (5MeCN)(toluene)2.5 with thermal ellipsoids at 40%
probability (hydrogen atoms and co-crystallized solvent molecule are
omitted for clarity). Colour code: carbon in grey, oxygen in red, iron in
dark blue, sulfur in orange, boron in yellow, fluorine in light green, and
nitrogen in blue. Bond distances: Fe–Smean, 2.251(7) Å; Fe–Cmean, 1.789
(5) Å; and COmean, 1.142(4) Å.
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PMe3 has so far been limited to mono-substitution reactions,
while attempts to substitute two CO ligands using chelating
diphosphanes such as dmpe or dppe (1,2-bis(diphenylpho-
sphino)ethane) have been unsuccessful in our hands.

The reactivity of 5 and 6 has been then considered towards
hydride donors such as Na[HBEt3]. The addition of one equi-
valent of this reagent to complexes 5 and 6 in toluene leads to
complexes 5H–Na and 6H–Na (Scheme 2). A solution of THF/
toluene afforded single crystals of 5H–Na.(THF)3. The analysis
of the XRD data revealed the presence of the expected diiron
complex with a borate –CdithiolateBH(C6F5)2

− group and a

sodium counter-cation surrounded by THF molecules. While
the poor crystallographic data due to crystallographic twinning
prevents a bond distance analysis, the connectivity of atoms is
without ambiguity (Fig. S2). The addition of the hydride to the
boron atom of complexes 5 and 6 leads to a decrease in νCO
wavenumbers and the retention of the respective hexa- and
pentacarbonyl diiron νCO patterns (Table 1 and Fig. S4 and S6),
which is expected due to the electron enrichment of the dithio-
late bridge.

The borohydride resonance could not be assigned in the 1H
NMR spectrum of 5H–Na and 6H–Na in CD2Cl2, but a singlet and
a doublet (1JBH = 83–86 Hz) around −19 ppm are respectively
detected in the 11B{1H} and the 11B NMR spectra (Fig. S25 and
S30). This observation confirms unambiguously the presence
of the hydride in the borate group in accordance with the
reported chemical shift of similar species.67–69 As for 6, a
decrease in temperature from 298 to 223 K results in the split-
ting of the signal observed for PMe3 in the 31P{1H} NMR spec-
trum of 6H–Na into two singlets, which are assigned to two
isomers (Fig. S28). The formation of the borohydride species
5H–Na and 6H–Na confirms that the acidic site of compounds 5
and 6 is, as expected, localized on the borane group.

In order to further explore the properties of 5 and 6, their
reactivity has been investigated with HB(C6F5)2, in which the
polarization of the B–H bond is between those of H2 and Na
[HBEt3]. The addition of an equivalent of HB(C6F5)2 to com-
plexes 5 and 6 has been performed in C6D6 solution. In the
case of 5, the crystallization of the major product of the reac-
tion {[Fe2(µ-SCH(BH(C6F5))-CH(Ph)S)(CO)6]}2 (7) occurs directly
in the reaction mixture and after 7 days the crystals are recov-
ered in 76% yield (Scheme 3). Interestingly, the direct addition
of two equivalents of HB(C6F5)2 to complex 1 in C6D6 also
leads to the clean formation of 7. X-ray diffraction analysis of
crystals of 7 revealed an unexpected structure containing a

Scheme 2 Synthesis of complexes 5H–Na and 6H–Na.

Scheme 3 Synthesis of complex 7.

Fig. 4 Top and side views of the molecular structures of {[Fe2(µ-SCH(BH(C6F5))-CH(Ph)S)(CO)6]}2(C6H6)3 (7)(C6H6)3 with thermal ellipsoids at 40% prob-
ability (hydrogen atoms, except H1 bound to B1, and co-crystallized solvent molecule are omitted for clarity). Atoms with labels are obtained from the
(1 − x, +y, 3/2 − z) symmetry. Colour code: carbon in grey, oxygen in red, iron in dark blue, sulfur and sodium in orange, boron in yellow, and fluorine in
light green. Bond distances: Fe–S1(B)mean, 2.2147(7) Å; Fe–S2mean, 2.2552(7) Å; Fe–Cmean, 1.804(3) Å; COmean, 1.136(3) Å; and S1–B 1.985(3) Å.
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tetra-iron complex (Fig. 4). Only half of the molecule is present
in the asymmetric unit. Two {Fe2S2} butterfly cores are con-
nected together by two symmetrical tetravalent borohydrides;
each of them is linked to one carbon of a dithiolate bridge,
one –C6F5 group, one hydrogen and one sulfur atom of a
second dithiolate diiron entity. This forms a six-membered
cycle –C–B–S–C–B–S– with a boat conformation. The Fe–Fe
bond distance (2.5164(5) Å) is longer than those in complex
5MeCN (2.4849(6) Å) and other {FeI–FeI} 1,2-ethanedithiolate
derivatives (2.499(8) Å).61–63

This elongated distance may be explained by the coordi-
nation of one sulfur atom to a boron atom. The S1–B bond dis-
tance of 1.985(3) Å related to the dithiolate bridge is in agree-
ment with the related boron-sulfur bond length found in the
reported compound [Cp*Fe(1,2-Ph2P(C6H4)S)(HB(C8H14))]
(1.949(5) Å).65 The Fe–S bond distances, Fe–S1 and Fe–S2, are
significantly asymmetric (average distances of 2.2147(7) and
2.2552(7) Å, respectively) in contrast to the more symmetrical
complex 5MeCN (Fe–S bond ranging from 2.2443(8) to 2.2590(8)
Å). Adding a second equivalent of HB(C6F5)2 causes a redistri-
bution of the boron substituents, yielding a tetrasubstituted
group “–BH(C)(C6F5)S”. This leads to the release of a B(C6F5)3
molecule into solution, observed in NMR spectra (Fig. S34).
The 11B{1H} and 19F{1H} NMR spectra of crystals of 7 after dis-
solution in CD2Cl2 (Fig. S31–S33) agree with a negatively
charged boron atom (−7.1 ppm on 11B{1H} NMR) and inequi-
valent ortho and meta fluorine atoms in the –C6F5 group. The
carbonyl bands are significantly shifted to higher frequencies
(2084, 2054, and 2019 cm−1) compared to compound 1 or 5, in
agreement with the electronic donation of S1 to the boron
atom (Fig. S4).

A proposed mechanism is depicted in Fig. S1b in the SI to
explain the formation of 7. We hypothesize that the first step
arises from the interaction of HB(C6F5)2 with the sulfur atom
of the dithiolate bridge,70 followed by disproportionation
between boron atoms,71–73 and a cyclisation step that makes
the final compound more stable.

In contrast, the addition of an equivalent of HB(C6F5)2 to 6
in C6D6 does not yield a single species but rather a multitude
of species, as observed in the 31P{1H} and the 19F{1H} NMR
spectra (Fig. S36 and S37).

Conclusions

Two {Fe2S2} complexes related to the active site of [FeFe] hydro-
genases have been successfully functionalized with a Lewis
acidic borane. The strategy of using hydroboration reaction
allows the formation of intramolecular {FeI–FeI}/B complexes,
in which a borane function is localized into the second coordi-
nation sphere of the two iron metals. While no FLP reactivity
is observed with H2, borane complexes react with hydride to
form the expected borohydride species. These results demon-
strate that the boron group acts as a Lewis acid and support
our strategy to build the envisioned FLP by combining a homo-
bimetallic iron complex with a borane function, respectively,

playing the role of a Lewis base and Lewis acid. In order to
favour H2 activation, electronic and geometrical adjustments
of the Lewis pair within such species are ongoing.
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