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Introduction

The synthesis of bio-based chemicals and materials from renewable resources represents today an important topic that captured the attention of researchers from academy and industry [START_REF] Meier | Plant oil renewable resources as green alternatives in polymer science[END_REF][START_REF] Gandini | Polymers from Renewable Resources: A Challenge for the Future of Macromolecular Materials[END_REF][START_REF] Maisonneuve | Structure-properties relationship of fatty acid-based thermoplastics as synthetic polymer mimics[END_REF].

Fatty acids are a unique feedstock for the production of chemicals because of their characteristic long methylene chain sequences [START_REF] Biermann | Oils and Fats as Renewable Raw Materials in Chemistry[END_REF][START_REF] Chikkali | Refining of Plant Oils to Chemicals by Olefin Metathesis[END_REF][START_REF] Stempfle | Long-Chain Aliphatic Polymers To Bridge the Gap between Semicrystalline Polyolefins and Traditional Polycondensates[END_REF]. These fatty acids are already endowed with a functional group in the form of the carboxylic group. For many applications, a further functionality is required. The double bonds of unsaturated fatty acids enable their postmodification and the generation of additional functional groups. Such mono or multiple unsaturated fatty acids are contained in substantial amounts in common plant oils. Alkali fusion [START_REF] Naughton | Production, chemistry, and commercial applications of various chemicals from castor oil[END_REF], thermal rearrangement [START_REF] Genas | Synthese und Eigenschaften[END_REF], ozonolysis [START_REF] Metzger | Lipids as renewable resources: current state of chemical and biotechnological conversion and diversification[END_REF][START_REF] Behr | Efficient ruthenium-catalysed oxidative cleavage of methyl oleate with hydrogen peroxide as oxidant[END_REF] processes towards the synthesis of α,ω-difunctional compounds are reported but in all of these processes, only a part (roughly half) of the fatty acid chain is incorporated into the resulting α,ω-difunctional product. Thus, the full potential of the long methylene sequences of the fatty acid to impart useful properties such as hydrophobicity or cristallinity is not valorized. Incorporation of the entire length of the fatty acid chain into α,ω-functionalized compounds is thus a challenging task. This requires the conversion of the internal double bond of the fatty acid chain into a terminal functional group [START_REF] Behr | Efficient ruthenium-catalysed oxidative cleavage of methyl oleate with hydrogen peroxide as oxidant[END_REF].

Therefore, an isomerization step is necessary, followed by an efficient and selective functionalization of the unsaturation in terminal position. Such a terminal functionalization of long-chain compounds, for instance methyl oleate, is particularly difficult because the isomerization reaction leads to a mixture of isomers at the thermodynamic equilibrium that contains very few amounts of the terminal olefin [START_REF] Behr | Catalytic Processes for the Technical Use of Natural Fats and Oils[END_REF]. In the past few years, fatty acids containing internal double bonds were derivatized into different substrates following various approaches such as isomerization-alkoxycarbonylation [START_REF] Roesle | Mechanistic Features of Isomerizing Alkoxycarbonylation of Methyl Oleate[END_REF][START_REF] Rodriguez | Dicarboxylic acid esters from thecarbonylation of unsaturated esters under mild conditions[END_REF][START_REF] Quinzler | Linear Semicrystalline Polyesters from Fatty Acids by Complete Feedstock Molecule Utilization[END_REF], isomerization-hydroformylation [START_REF] Kranenburg | New Diphosphine Ligands Based on Heterocyclic Aromatics Inducing Very High Regioselectivity in Rhodium-Catalyzed Hydroformylation: Effect of the Bite Angle[END_REF][START_REF] Vander Veen | Hydroformylation of Internal Olefins to Linear Aldehydes with Novel Rhodium Catalysts[END_REF], isomerization-hydro-aminomethylation [START_REF] Ahmed | Plant oil renewable resources as green alternatives in polymer science[END_REF] and isomerization-hydrozirconation [START_REF] Hart | Organic synthesis via organozirconium intermediates. Synthesis and rearrangement of alkylzirconium(IV) complexes and their reaction with electrophiles[END_REF].

Isomerization-hydroboration-oxidation is another strategy used to synthesize ω-alcohol functionalized monomers. Interestingly, Schäfer et. al. [START_REF] Lucas | Hydroboration of unsaturated fatty acid methyl esters and conversion of the boron adducts[END_REF] demonstrated that hydroborationthermal isomerization followed by oxidation of boronated adduct could lead to different diols starting from oleyl alcohol. However, high temperature around 220 °C is required for the thermal isomerization of boronated adducts. Angelici et. al. [START_REF] Ghebreyessus | Isomerizing-Hydroboration of the Monounsaturated Fatty Acid Ester Methyl Oleate[END_REF] reported that Ir catalyst could induce the isomerization-hydroboration leading selectively to the ω-boronated methyl oleate at temperature as low as room temperature.

In the last years, our research group has been focusing on the synthesis of new aliphatic polyesters and polyurethanes from vegetable oils [START_REF] Maisonneuve | Fatty acid-based (bis) 6membered cyclic carbonates as efficient isocyanate free poly (hydroxyurethane) precursors[END_REF][START_REF] Lebarbé | Bio-Based Aliphatic Polyurethanes Through ADMET Polymerization in Bulk and Green Solvent[END_REF][START_REF] Lebarbé | Branched polyethylene mimicry by metathesis copolymerization of fatty acid-based α,ω-dienes[END_REF][START_REF] Lebarbe | Methyl 10-undecenoate as a raw material for the synthesis of renewable semicrystalline polyesters and poly(ester-amide)s[END_REF]. Herein, we report, a process in mild condition of isomerization-hydroboration-oxidation of different oleic acid derivatives to prepare A-B and A-A type condensable monomers and investigate their polymerization to prepare novel polyesters, polycarbonates and polyurethanes. (DPPE) were purchased from Alfa Aesar. All products and solvents (reagent grade) were used as received. 1 H-NMR and 13 C-NMR spectra were recorded using a Bruker AC-400 NMR at room temperature by dissolving the samples in CDCl 3 . Infrared spectra were obtained on a Bruker-Tensor 27 spectrometer using the attenuated total reflection (ATR) mode. The spectra were acquired using 16 scans at a resolution of 4 wavenumbers. Size exclusion chromatography (SEC) analyses were performed at room temperature in THF with a setup consisting of a WATERS 880-PU pump and a series of three micro-styragel columns with pore sizes of 103, 105 and 106 Å using polystyrene (PS) standards. Thermogravimetric analyses (TGA) were recorded using a TGA Q50 apparatus from TA instruments. Polymer samples, using 5-10 mg were heated from 30 °C to 700 °C at a rate of 10 °C min -1 under nitrogen atmosphere and temperatures leading to 5 wt % loss and 50 wt % loss degradation were measured. Differential scanning calorimetry (DSC) thermograms were obtained from a DSC Q100 apparatus from TA instruments. Polymer samples, 5-10 mg sealed in hermetic aluminum pan, were first heated from -100 to 200 °C and then, the glass transition temperatures and melting points were determined from a second heating run. All runs were performed at a rate of 10 °C min -1 .

Experimental

Typical Monomer Synthesis: Example of AB-Type monomer (I) for aliphatic polyurethane

Synthesis of Oleyl carbamate

The procedure for the synthesis of oleyl carbamate starting from oleyl amine was followed as reported for the synthesis of oleyl carbonate starting from oleyl alcohol earlier from our group [START_REF] More | Aliphatic polycarbonates and poly(ester carbonate)s from fatty acid derived monomers[END_REF].

In a typical procedure, a two-necked round bottom flask equipped with magnetic stirrer, was charged with oleyl amine (10 g, 37.38 mmol) and 1,5,7-triazabicyclo[4.4.0]dec-5-ene (TBD) (0.25 g, 1.869 mmol, 5 mol% based on oleyl amine) and the mixture stirred at 90 °C under nitrogen atmosphere. After 10 minutes, excess of dimethyl carbonate, DMC (30 mL), was added and the reaction mixture was carried out for 6 h. The excess of DMC was removed by distillation and the reaction mixture was recovered into dichloromethane (DCM) (100 mL). The DCM solution was washed with water (3 X 40 mL), followed by brine solution (1 X 40 mL). The DCM solution was dried over anhydrous sodium sulfate and filtered through a pad of celite. The removal of solvent yielded oleyl carbamate, as pale yellow oil-11.60 g (Yield: 96%). IR (cm -1 ): 3334 (-NH), 1710 (-NHCOO). 

Isomerization-Hydroboration-Oxidation of oleyl carbamate

Isomerization-Hydroboration

The procedure for the Isomerization-Hydroboration of oleyl carbamate was followed as reported by Angelici et. al. [START_REF] Ghebreyessus | Isomerizing-Hydroboration of the Monounsaturated Fatty Acid Ester Methyl Oleate[END_REF].

A two-necked round bottom flask equipped with a magnetic stirrer, was charged with [Ir(COE) 2 Cl] 2 (0.055 g, 0.062 mmol) and 1,2-bis(diphenylphosphino)ethane (dppe) (0.05 g, 0.124 mmol) under an argon flow. Methylene chloride (3 mL) was added to give a clear orange solution, which was stirred for 5 min. To this solution were added oleyl carbamate (0.6 g, 1.86 mmol) and pinacolborane (0.23 mL, 1.86 mmol), and the reaction mixture was stirred for 30 h at room temperature. The resulting light yellow solution was diluted with 100 mL of methylene chloride and filtered through silica gel to remove the catalyst. The filtrate was then evaporated under reduced pressure and the obtained mixture on flash chromatographic separation gave a white solid-0.51 g (61 % yield), which was analyzed by 1 H, 13 

Oxidation of hydroborated oleyl carbamate using 30% H 2 O 2 solution

Oxidation of hydroborated oleyl carbamate using 30% H 2 O 2 solution was performed according to a procedure already reported [START_REF] Lucas | Hydroboration of unsaturated fatty acid methyl esters and conversion of the boron adducts[END_REF][START_REF] Kabalka | An operationally simple hydroborationoxidation experiment[END_REF].

In a single necked round bottom flask equipped with a magnetic stirrer, a hydroborated oleyl carbamate organoborane solution (0.5 g) was cooled to 0°C and then drop-wise a 3N-NaOH-solution (2 mL) and a 30% H 2 O 2 -solution (2 mL) were added. After stirring for 3 h at ambient temperature, water (10 mL) was added. After saturation with NaCl salt and separation of the THF-phase, the aqueous phase was extracted with diethyl ether (3X15 mL). The combined extract was dried over MgSO 4 then the solvent was removed at a rotary evaporator and the product isolated by flash chromatography to afford AB type monomer (I) 0.185g (49 %). Similarly, same Isomerization-hydroboration-oxidation synthetic strategy was applied for the synthesis of AB-type of monomers (II and III) starting from methyl oleate and oleyl carbonate while AA-type of monomer (IV) from oleyl alcohol, respectively. (see Electronic Supporting Information)

IR (cm -

General procedure for polymer synthesis: example of polyurethane synthesis

Into a 100 mL round-bottom flask equipped with a mineral oil bubbler and a nitrogen inlet, 1 equivalent of AB-type of monomer (I) and 10 mol % TBD vs carbamate function were charged.

The contents were vigorously stirred at 140 °C for 24 h under dynamic vacuum. After appropriate time, the reaction mixture was cooled to room temperature. The polymer was then dissolved in dichloromethane, precipitated in methanol and dried under reduced pressure. The same procedure was followed for the polycondensation of monomers in the cases of polyester and polycarbonate synthesis. 

Results and discussion

Monomer synthesis

The Isomerization-Hydroboration-Oxidation strategy was used to introduce omega alcohol functionality on unsaturated fatty acid derivatives. Fig. 1 shows the targeted structures of A-B type monomers (I, II, III) and A-A type diol monomer (IV) for the design of polyurethanes, polyesters and polycarbonates. 

Scheme 1. Synthesis of -OH, -carbamate monomer (I) from oleyl amine

In a first step, oleyl amine in presence of an excess of DMC was quantitatively converted to oleyl carbamate, which was characterized by NMR spectroscopy see Fig. 3A. In the 2 nd step, the isomerization-hydroboration was carried out in dichloromethane from oleyl carbamate in the presence of iridium-based dimer as isomerizing catalyst and subsequently treated with pinacolborane as hindered boronating agent. The reaction product was purified by flash chromatography, isolated and characterized by FT-IR (Fig. 2A), 1 H NMR (Fig. 3B) and 11 B NMR spectroscopy (Fig. 4A). One should mention that a side reaction occurs during the isomerizationhydroboration, namely the hydrogenation of the double bond leading to a non-functionalized saturated fatty chain. In the case of oleyl carbamate, this side reaction is important and represents almost 40% of the total product. In the 3 rd step, the oxidation of hydroborated product using H 2 O 2 (30 %) in alkaline medium was carried out. The reaction product was isolated after work-up then purified by flash chromatography and characterized by means of FT-IR and NMR spectroscopy. The FT-IR spectrum (Fig. 2B) reveals the absorption band corresponding to asymmetric stretching of alcohol functionality at 3350 cm -1 in addition to the strong peak at 1708 cm -1 assigned to the carbonyl carbon of carbamate functionality, thus indicating that urethane functionality is stable under the reaction conditions used. The -OH, -carbamate monomer (I) was further characterized by NMR spectroscopy. Fig. 3 shows the 1 H NMR spectra of all intermediate products along with the corresponding assignments. The formation of monomer (I) could be proved by NMR spectroscopies. The 1 H-NMR spectrum of monomer(I), (Fig. 3C), exhibits a triplet (a) at 3.57  ppm, assigned to methylene protons adjacent to the alcohol functionality while 11 B-NMR (Fig. 4B) spectrum demonstrates the completion of the oxidation process with the disappearance of the peak corresponding to borane adduct (see Figure 4). Moreover, the omega functionalization was demonstrated by the disappearance of the methyl proton at 0.88 ppm. The monomer (II) and monomer (III) were prepared following the same strategy, i.e isomerization-hydrobration of the methyl oleate and oleyl carbonate respectively followed by the oxidation of the C-B bond (See Electronic Supporting Information). Finally, Scheme 2 shows the synthesis of diol monomer (IV) starting from oleyl alcohol, by a two-step procedure.

Scheme 2. Synthesis of diol monomer (IV) starting from oleyl alcohol

In this case, as alcohol functions are also susceptible to react with pinacol borane, 2.2 eq. of excess pinacol borane was used. The same strategy as mentioned earlier was followed further for the synthesis of diol monomer (IV). Table 1 gathers the conversion obtained for each intermediate product as well as the final yield in monomer. Whatever the oleyl substituent, the isomerization-hydroboration fully converts the reactant and around 30-40% of saturated analogue is obtained as side-product from the direct hydrogenation of the double bond. After the two-step procedure, purified monomers are obtained with similar yield, around 50%. 

Polymer synthesis

Polyurethanes was prepared by reacting AB-type monomers I in the presence of 1,5,7triazabicyclo[4.4.0]dec-5-ene (TBD) as an organo-catalyst in bulk, as illustrated in Scheme 3.

Similar procedure were used to obtain polyesters and polycarbonates by reacting the corresponding AB-type monomers (II and III respectively). TBD was employed as a catalyst due to its high efficiency for transesterification reactions through a dual activation mechanism [START_REF] Kiesewetter | Organocatalysis: Opportunities and Challenges for Polymer Synthesis Macromolecules[END_REF].

Scheme 3. Synthesis of polyurethane by transurethanization reaction

All polymerizations were carried out at 140 °C in the presence of 10 mol.% TBD per carbamate function. Dynamic vacuum was applied during the polymerization reaction in order to remove the methanol formed and thus to drive the equilibrium toward the polymer formation. After 24 h of reaction, the polymers were dissolved in DCM, precipitated in methanol and dried under vacuum. The polymers obtained as white solid materials were characterized by 1 H NMR spectroscopy in CDCl 3 (Fig. 5). In the case of diol monomer (IV), the latter was reacted with two fatty-acid based diesters (A and B), whose synthesis (Electronic Supporting Information Section) was carried out using a reported procedure [START_REF] Lebarbe | Methyl 10-undecenoate as a raw material for the synthesis of renewable semicrystalline polyesters and poly(ester-amide)s[END_REF]. The structure of the diesters and the polymerization procedure is depicted in Scheme 4.

Scheme 4: Structure of the diesters A and B and polyester synthesis.

All the polymer characterization data are given in Table 2. The molar masses of the polymers formed by auto-condensation of the A-B type monomers (I, II, III) were found rather low -in the range 4500 to 12300 g mol -1 with dispersity lower than 2in particular for polyurethane synthesis. This may be explained by the difficulty in removing the by-product (MeOH) formed. Another possibility to explain these low molar masses, is the presence, as impurity in the starting monomers, of the monofunctional saturated adduct which is a side product of the isomerization-hydroboration. In addition the formation of cyclics cannot be excluded [START_REF] Palaskar | Synthesis of Biobased Polyurethane from Oleic and Ricinoleic Acids as the Renewable Resources via the AB-Type Self-Condensation Approach[END_REF]. However, the molar mass values provided by SEC are not absolute values as the SEC calibration was carried out using polystyrene standards. The polycondensation of the diol monomer IV with the diesters A and B leads to higher molar mass (Mn around 10000 g mol -

1

) polyesters with expected dispersity around 2.

Thermal Characterization

The thermal stability of the so-formed polymers was studied by TGA under nitrogen atmosphere and the obtained data are given in Table 2. The T 5 and T 50 values are important criteria indicating the thermal stability of the polymers. All polymers exhibited T 5 above 185°C. The T 5

and T 50 values for polymers were in the range 185-309 °C and 260-420 °C, respectively. A negligible weight residue at 700 °C for all polymers was observed, which showed complete decomposition of the polymer backbone.

The thermal properties of the polymers were determined by DSC. Glass transition temperature (Tg) and Melting transition (Tm) values were obtained after second heating scans of polymer samples at a heating rate of 10 °C min -1 . Table 2 displays thermal characteristics of the polymers formed. All polymers, except polycarbonate were semi-crystalline with a melting temperature between 60 and 78°C. Indeed, the linear nature of the designed monomers and polymers thereof provided chain packing leading to a better organization of the polymer chains, permitting the crystallization.

Conclusion

In this manuscript, linear long-chain α,ω-difunctional AB-and AA-type monomers were synthesized starting from oleyl acid derivatives by transformation of the internal double bond to a terminal alcohol functional group following a 3-step Isomerization-Hydroboration-Oxidation reaction. AB-type monomers were self-condensed by transurethanisation and transesterification reactions in the presence of TBD as an organocatalyst. AA-type diol monomer was polymerized with two fatty acid-based diesters. 

Oxidation of Hydroborated methyl oleate using 30% H 2 O 2 solution

Oxidation of Hydroborated methyl oleate using 30% H 2 O 2 solution was performed according to a procedure already reported [START_REF] Lucas | Hydroboration of unsaturated fatty acid methyl esters and conversion of the boron adducts[END_REF][START_REF] Kabalka | An operationally simple hydroborationoxidation experiment[END_REF].

Into a single necked round bottom flask equipped with a magnetic stirrer, an organoborane solution was cooled to 0°C and then 2 mL of a 3N NaOH solution and 2 mL of a 30% H 2 O 2 solution was added drop-wise. After stirring for 1 h at RT, water (10 mL) was added. After saturation with NaCl salt and separation of THF, the aqueous phase was extracted with diethyl ether (3X15 mL). The combined extract was dried (MgSO 4 ), the solvent was removed at a rotary evaporator and the product was isolated by flash chromatography to afford monomer (II)-0.115 g (54%). 

IR (cm

B Synthesis of AB-type monomer for aliphatic polycarbonate (III)

Synthesis of Oleyl carbonate

Into a two necked round bottom flask equipped with a magnetic stirrer, a mixture of oleyl alcohol (10 g, 37.24 mmol) and TBD (0.0370 g, 0.1489 mmol, 0.5 mol% based on oleyl alcohol) was stirred at 70 °C under nitrogen atmosphere. After 10 minutes, excess DMC (30 mL) was added and the reaction mixture was heated at 90 °C for 5 h. The excess of DMC was removed by distillation and the reaction mixture was taken into dichloromethane (DCM) (100 mL). The DCM solution was washed with water (3 X 40 mL), followed by brine solution (1 X 40 mL). The DCM solution was dried over anhydrous sodium sulfate, and filtered through a pad of Celite.

The removal of solvent yielded oleyl carbonate, as pale yellow oil. (10.89 g, yield: 90 %).

IR (cm -1 ): 1750 (-OCOO). 

Isomerization-Hydroboration-Oxidation of Oleyl carbonate

Isomerization-Hydroboration

Procedure for Isomerization-Hydroboration of Oleyl carbonate was followed as reported by Angelici et al [START_REF] Ghebreyessus | Isomerizing-Hydroboration of the Monounsaturated Fatty Acid Ester Methyl Oleate[END_REF].

A two necked round bottom flask equipped with a magnetic stirrer, was charged with [Ir(COE) 2 Cl] 2 (0.030 g, 0.033 mmol) and 1,2-bis(diphenylphosphino)ethane (dppe) (0.027 g, 0.066 mmol) under an argon flow. Methylene chloride (3 mL) was added to give a clear orange solution, which was stirred for 5 min. To this solution were added oleyl carbonate (0.32 g, 1.0 mmol) and pinacolborane (0.175 mL, 1.2 mmol) and the reaction mixture was stirred for 24 h at room temperature. The resulting light yellow solution was diluted with 100 mL of methylene chloride and filtered through silica gel to remove the catalyst. The filtrate was then evaporated under reduced pressure to give a white solid (0.26 g, yield: 59 %), which was analyzed by 1 

Oxidation of Hydroborated Oleyl carbonate using 30% H 2 O 2 solution

Oxidation of Oleyl carbonate using 30% H 2 O 2 solution was performed according to procedure already reported [START_REF] Lucas | Hydroboration of unsaturated fatty acid methyl esters and conversion of the boron adducts[END_REF][START_REF] Kabalka | An operationally simple hydroborationoxidation experiment[END_REF].

Into a single necked round bottom flask equipped with a magnetic stirrer, organoborane solution was cooled to 0°C and then dropwise 2 mL of a 3N NaOH solution and 2 mL of a 30% H 2 O 2 solution was added. After stirring for 1 h at RT, water (10 mL) was added. After saturation with NaCl and separation of the THF-phase, the aqueous phase was extracted with diethyl ether (3X15 mL). The combined extract was dried over MgSO 4 , the solvent was removed at a rotary evaporator and the product was isolated by flash chromatography to afford monomer III (0.126 g, yield: 52 %). 

IR (cm

Oxidation of Hydroborated Oleyl alcohol using 30% H 2 O 2 solution

Oxidation of hydroborated Oleyl alcohol using 30% H 2 O 2 solution was followed as reported previously. [START_REF] Lucas | Hydroboration of unsaturated fatty acid methyl esters and conversion of the boron adducts[END_REF][START_REF] Kabalka | An operationally simple hydroborationoxidation experiment[END_REF] Into a single necked round bottom flask equipped with a magnetic stirrer, organoborane solution (0.33 g) was cooled to 0°C and then dropwise 2 mL of a 3N-NaOH solution and 2 mL of a 30% H 2 O 2 solution were added. After stirring for 1 h at RT, water (10 mL) was added. After saturation with NaCl and separation of the THF-phase, the aqueous phase was extracted with diethyl ether (3X15 mL). The combined extract was dried over MgSO 4 , the solvent was removed at a rotary evaporator and the product was isolated by flash chromatography to afford monomer IV (0.09 g, yield: 46 %).

IR (cm -1 ): 3369, 2928, 2856, 1741 1458, 1438, 1364, 1255, 1200, 1174, 1107, 1057, 723 (m). The synthesis of dimethyl 1,20-eicos-10-enedioate was carried out according to procedure already published by our group [START_REF] Lebarbe | Methyl 10-undecenoate as a raw material for the synthesis of renewable semicrystalline polyesters and poly(ester-amide)s[END_REF].

Into a 100 mL round-bottom flask equipped with a mineral oil bubbler and a nitrogen inlet, 20 g (101 mmol) of methyl undecenoate was charged with 85 mg (0.101 mmol) of 2nd generation Grubbs metathesis catalyst. The contents were vigorously stirred at 45 °C for 24 h under dynamic vacuum. After appropriate time, the reaction mixture was cooled to room temperature and 2 mL of ethylvinyl ether was added to deactivate the Grubbs catalyst.

Dynamic vacuum was then applied in order to remove the remaining excess of ethyl vinyl ether.

The product was then purified with column chromatography using a mixture of cyclohexane and ethyl acetate as eluent (95/5, v/v). Dimethyl 1,20-eicos-10-enedioate (A) was obtained as a white solid with 98% purity (determined by GC). (28 g, yield: 75 %). 

2. 1

 1 Materials and instrumentation 1,5,7-Triazabicyclo[4.4.0]dec-5-ene (TBD, 98%), dimethyl carbonate (DMC), hydrogen peroxide (30% H 2 O 2 ), chlorobis (cyclo-octene) iridium (I) dimer [Ir(COE) 2 Cl] 2 were obtained from Sigma-Aldrich. Methyl oleate (99%) and olely alcohol (99%) were purchased from NU CHEK PREP INC, USA. Tetramethyl-1,3,2-dioxaborolane (pinacol borane) (97%), ethylenebis(diphenyl phosphine)

1 H

 1 -NMR (400 MHz, CDCl 3 , δ ppm): 5.31 (m, 2H, CH=CH). 4.80 (bs, 1H, NH-CO-OCH 3 ), 3.64 (s, 3H, OCH 3 ), 3.13 (m, 2H, J HH = 7.5 Hz, CH 2 -NHCO), 2.02 (m, 4H, CH 2 -CH=CH), 1.59 (q, 2H, CH 2 -CH 2 NHCOO), 1.40-1.10 (-CH 2 ), 0.88 (s, 3H, CH 3 ).

1 H

 1 1 ): 3346, 2928, 2851, 1708, 1522, 1449, 1373, 1255, 1200, 1174, 1107, 1057, 723 NMR (400 MHz, CDCl 3 , δppm): 4.80 (bs, 1H, NH-COO), 3.64 (s, 3H, OCH 3 ), 3.53 (t, 2H, J HH = 6.7 Hz, CH 2 OH), 3.13 (2H, m, J HH = 7.5 Hz, CH 2 -NHCO), 1.24 (m, 28H, -CH2).

7 13C

 7 NMR (400 MHz, CDCl 3 , δppm): 155.00 (NHCO 2 ), 69 (CH 2 OH), 51.11 (OCH 3 ), 33.81 (CH 2 CO 2 Me), 29.67-28.80 (CH 2 ).

1 H

 1 -NMR (400 MHz, CDCl 3 ,  ppm) for polyurethane: 4.12 (t, OCH 2 ), 3.21 (t, CH 2 NH), 1.60-1.52 (m, CH 2 ), 1.21 (m, CH 2 ).

Figure 1 .

 1 Figure 1. Structure of targeted monomers from fatty acid derivatives

Figure 2 .

 2 Figure 2. FT-IR spectrum of A) Isomerization-Hydroboration product of oleyl carbamate

Figure 3 .

 3 Figure 3. 1 H-NMR spectrum of A) oleyl carbamate B) Isomerization-Hydroboration product of

Figure 4 .

 4 Figure 4. 11 B-NMR spectrum of A) Isomerization-Hydroboration product of oleyl carbamate

Figure 5 .

 5 Figure 5. 1 H-NMR spectrum in CDCl 3 of A) monomer (I) and B) of PU synthesized

1 H 13 C

 113 NMR (400 MHz, CDCl 3 , 25 °C): 3.50 (t, CH 2 -OH), 1.54 (m, -CH 2 ), 1.24 (28H, m, -CH 2 -). NMR (400 MHz, CDCl 3 , 25 °C): 62 (OCH 2 ), 33.81 (CH 2 CH 2 OH), 29.67-28.80 (-CH 2 -),

1 H

 1 -NMR (CDCl 3 , 25 °C, 400 MHz) d (ppm): 5.35 (m, CH=CH, 2H), 3.65 (s, OCH 3 , 3H), 2.29 (t, CH 2 COOCH 3 , 2H), 1.99 (m, 4H), 1.60 (m, 4H), 1.27 (m, 20H). Synthesis of Dimethyl 1, 20-eicos-dioate (C 20 dE) (Diester B) was obtained by hydrogenation of dimethyl 1,20-eicos-10-enedioate in toluene at 80 °C with Raney nickel (50% slurry in water) under hydrogen pressure (50 bar) yielded Dimethyl 1,20dioate (C 20 dE) (B) (17.35 g, yield: 62 %). .

1 H

 1 -NMR (CDCl 3 , 25 °C, 400 MHz) d (ppm): 3.65 (s, OCH 3 , 3H), 2.29 (t, CH 2 COOCH 3 , 2H), 1.99 (m, 4H), 1.60 (m, 4H), 1.27 (m, 20H).

  

  

  

  

  C, and 11 B NMR spectroscopy and GC/MS. IR (cm -1 ): 3369, 2926, 2854, 1708. NMR (400 MHz, CDCl 3 , δppm): 4.80 (bs, 1H, NH-COO), 3.64 (s, 3H, OCH 3 ), 3.13 (m, 2H, J HH = 7.5 Hz, CH 2 -NHCO), 1.61 (m, 2H, CH 2 CH 2 -Bpin), 1.24 (m, 28H, -CH 2 ), 1.23 (s, 12H, Bpin), 0.76 (t, 2H, J HH = 7.5 Hz, CH 2 -Bpin). NMR (400 MHz, CDCl 3 , δppm): 155.00 (NHCO 2 ), 82.74 (Bpin), 69 (OCH 2 ) 51.11 (OCH 3 ), 33.81 (CH 2 CO 2 Me), 32.38 (CH 2 CH 2 -Bpin), 29.67-28.80 (-CH 2 ), 24.92 (Bpin), 24.74 (Bpin), 22.65 (CH 2 -

	Bpin).

1 H 13 C 11 B NMR (400 MHz, CDCl 3 , δ ppm): 27 ppm.

Table 1 .

 1 Different oleyl derivatives used for the synthesis of monomers using Isomerization-

	Hydroboration-Oxidation strategy and the isolated yield obtained
			NMR	NMR	
	Sr. No.	R	conversion	conversion	Final Yield in C (%)
			in A (%)	in B (%)	
	(I)		61	39	49
	(II)		68	32	54
	(III)		59	41	52
	(IV)		66	34	46

Table 2 .

 2 Synthesis and characterization of polyurethane, polyesters and polycarbonate.

		Polymerization performed in bulk at 140°C for 24h using 10%mol of TBD	
	Exp.	Monomer		SEC a			DSC		TGA b
	No.			M n	M w	Đ	T g	T m	T c	T 5	T 50
				(g. mol -1 )	(g. mol -1 )		°C	°C	°C	°C	°C
	1)	(I)		4500	6700	1.5	-25	68	46	217	320
	2)	(II)		12300	15500	1.3	-	68	56	237	315
	3)	(III)		8700	12500	1.4	-68	-	-	189	260
	4)	(IV)	(A)	9300	16000	1.7	-	60	52	257	345
	5)	(IV)	(B)	11600	20400	1.8	-	78	60	309	420

a) SEC in THF, PS standard. b) T 5 -Temperature for 5 wt% loss; T 50 -Temperature for 50 wt% loss

  Thus, linear aliphatic polyesters, C NMR (400 MHz, CDCl 3 , 25 °C): 174.00 (C=O), 82.74 (Bpin), 51.11 (OMe), 33.81 (CH 2 CO 2 Me), 32.38 (CH 2 CH 2 -Bpin), 29.67-28.80 (-CH 2 -), 24.92 (Bpin), 24.74 (Bpin), 22.65 (CH2-Bpin).

	11 B NMR (400 MHz, CDCl 3 , 25 °C): 30.01 ppm.

polycarbonates and polyurethanes were synthesized and characterized by SEC, DSC and TGA. This route to bio-based α,ω-functionalized monomers enables the full incorporation of the fatty acid aliphatic chain in the polymer backbone, leading to materials of interest.
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A Synthesis of AB-type monomer (II) for aliphatic polyesters

Isomerization-Hydroboration

The procedure for Isomerization-Hydroboration of methyl oleate was followed as reported by Angelici et al. [START_REF] Ghebreyessus | Isomerizing-Hydroboration of the Monounsaturated Fatty Acid Ester Methyl Oleate[END_REF] A two-necked round bottom flask equipped with a magnetic stirrer was charged with [Ir(COE) 2 Cl] 2 (0.030 g, 0.033 mmol) and 1,2-bis(diphenylphosphino)ethane (dppe) (0.027 g, 0.066 mmol) under an argon flow. Methylene chloride (3 mL) was added to give a clear orange solution, which was stirred for 5 min. To this solution were added methyl oleate (0.3 g, 1.0 mmol) and pinacolborane (0.175 mL, 1.2 mmol), then the reaction mixture was stirred for 24 h at room temperature. The resulting light yellow solution was diluted with 100 mL of methylene chloride and filtered through silica gel to remove the catalyst. The filtrate was then evaporated under reduced pressure to give a white solid, which was analyzed by 1 H, 13