Summary of the Research Works of
Professor Bahoueddine TANGOUR

This document aims to group my publications into thematic areas:
1) Chemical Reactivity
a) Phosphorus Compounds
| began my research activities in 1975 with a DEA on the formation of monocyclic
phosphoranes with P-H bonds through the oxidative addition of alcohols and amines to
tricoordinated monocyclic phosphorus compounds. | have continued to explore this topic ever
since.
The major findings from the experimental part [1-6] can be summarized as follows:
e The addition remains in the form of a dynamic equilibrium.
e The passage through pentacoordinated phosphorus is a necessary step for any ligand
redistribution around tricoordinated compounds.
o Two competing mechanisms occur depending on whether the nucleophile is an alcohol
or an amine.
Several theoretical studies [5-10] validated these results, the most fundamental being
the mapping of a potential energy surface with 15 degrees of freedom.

My two PhD theses have been devoted to this topic.

b) Ruthenium Complexes

Several ligand exchange or hydrogenation reactions catalyzed by ruthenium have been the
subject of many works in my group [11-20]. The most important results were the
identification of competing transition states. We even characterized a transition state with 10
active atoms within the transition state’s influence zone. The high catalytic activity of
ruthenium was linked to its versatility, defined as its ability to change the nature and role of
its atomic orbitals in the transition state.

Three PhD theses have addressed this subject.

c) Supernucleophile Attacks

We studied the reactions of supernucleophiles with benzofurans or thiophene derivatives,
covering both the experimental [21,22] and theoretical aspects [23—-28]. We highlighted the
importance of kinetic vs. thermodynamic competition in these parallel reactions. Using the
RIRC technique, developed in our laboratory, we were able to identify hidden intermediates
that play a crucial role in the orientation and control of these processes.

Two PhD theses have addressed this subject.

d) CO: Capture

The most cited article from my work concerns CO: capture [29]. We demonstrated the
necessity of a second nucleophilic center to enable amine addition to CO.. We particularly
focused on diamines [30] and on the degradation process of supported amines, elucidating the
radical mechanism [31] responsible for oxidation.

e) Other Topics

We also investigated other reactions in the framework of collaborations. Examples include
reactions involving copper [32], silver, zinc [33], palladium [34], iron [35], molybdenum [36],
germanium [37], natural compounds [38—43], cytochromes [44,45], aziridines [46], proton
transfer [47], and microwave activation [48].

Two PhD theses dealt with copper, silver, and zinc on one hand, and cytochromes on the
other.



2) Spectroscopy

Several studies addressed theoretical spectroscopy:

a) PF.H [49]

b) ZnX (X =0, S, Se, Te, Po) [50]

c) ZnO [51]

One PhD thesis was largely based on these works.

3) Nanostructured Materials

Following the works presented during the “Workshop on Nanomaterials and
Nanotechnology” that I organized in 2008 in collaboration with the NSF (USA), my team
transitioned to nanostructured materials.

a) Nanotubes: We mainly conducted confinement studies inside carbon or TiO2 nanotubes
[52], germanium [53], or BN [54,55]. These studies involved small molecules such as H»
[56,57], F2 [58], HX (X =F, Cl, Br, I) [59], H20, (TiO2)2 [60], TiO2 [61], and C2Hs [62].
Two PhD theses focused on carbon and TiO- nanotubes.

b) Fullerenes: Two studies dealt with fullerene functionalization [63,64].

c) Graphene: We investigated graphene in its sheet form [65].

d) MOFs: Several studies explored the capture of small molecules in various MOFs [66,67].
One PhD thesis was largely based on these works.

e) Dyes: Our group investigated the activity mechanisms of certain organic dyes [68,69].
Two PhD thesis were largely based on these works.

4) Drug Vectorization

a) Nanotubes: Encapsulation of anticancer [70-73] and anti-HIV drugs [74].

One PhD thesis was largely based on these works.

b) Graphene Nest: One anticancer drug was studied during its entry and exit from a graphene
nest [75].

¢) Nanocones: Grafting or encapsulation of an anticancer drug was investigated in nanocones
[76].

One PhD thesis was largely based on these works.

d) Dendrimers: An anticancer drug was studied inside dendrimer cavities [77].

One PhD thesis was largely based on these works.

5) Machine Learning

This is a new axis, necessary for the evolution of our research lines.

a) Ruthenium complexes: submitted to Materials Today.

b) QSAR modeling [39].
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