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Photoinduced Arylation of Acridinium Salts: Tunable Photoredox Catalysts for C-O Bond Cleavage

A photo-induced arylation of Nsubstituted acridinium salts has been developed and has exhibited a high functional group tolerance (e.g., halogen, nitrile, ketone, ester, nitro). A broad range of well-decorated C9-arylated acridinium catalysts with fine-tuned photophysical and photochemical properties, namely, excitedstate lifetimes and redox potentials have been synthetized in a one-step procedure. These functionalized acridinium salts were later evaluated in the photoredox-catalyzed fragmentation of 1,2-diol derivatives (lignin models). Among them, 2-bromophenyl substituted N-methyl acridinium has outperformed all photoredox catalysts, including commercial Fukuzumi's catalyst, for the selective C β O-Ar bond cleavage οf diol monoarylethers to afford 1,2-diols in good yields.

INTRODUCTION

Over the past decades, the development of photoredox catalysts (PCs) has revolutionized the way that chemists approach new chemical transformations. Indeed, light offers advantages of simple, cheap energy source allowing the production of highly reactive (radical) intermediates under mild conditions. [START_REF] Balzani | Photochemistry and Photophysics of Ru(II)-polypyridine Complexes in the Bologna group. From Early Studies to Recent Developments[END_REF] Among PCs, acridinium-based molecules are used as strong oxidizing organic photoredox catalysts (OPCs), in which their photophysical and electrochemical properties can be modulated by incorporating functional group(s) at diverse positions. [2] Since the development of Fukuzumi's catalyst (aryl = mesityl, Figure 1A), [START_REF] Fukuzumi | Electron-Transfer State of 9-Mesityl-10-methylacridinium Ion with a Much Longer Lifetime and Higher Energy Than That of the Natural Photosynthetic Reaction Center[END_REF] several Fukuzumi's congeners with tuned photoredox properties (E Red * up to 2.26 V vs SCE) were studied by pioneer research groups. [START_REF] Lin | Acridinium Salt-Based Fluoride and Acetate Chromofluorescent Probes: Molecular Insights into Anion Selectivity Switching[END_REF] This molecular diversity enables acridinium-dyes to be complementary or be even competitive with polypyridyl transition metal photoredox catalysts. [1h] However, their design is still highly limited since the preparation of acridinium derivatives bearing sensitive functional groups (esters, ketones, nitriles, halogens) is often prevented on account of the use of organometallic intermediates (Figure 1A, left). [4i]-[4m] An alternative would be the photo-synthesis of acridinium derivatives from unfunctionalized acridinium cores via a radical C-H bond arylation (Figure 1A, right). [START_REF] Fukuzumi | Photoalkylation of 10-Alkylacridinium Ion via a Charge-Shift Type of Photoinduced Electron Transfer Controlled by Solvent Polarity[END_REF] In theory, a wide library of acridinium-OPCs could be directly accessed in one step due to high functional group tolerance of the radical pathway. The acridinium core is also a suitable aryl radical acceptor and its LUMO presents a major contribution at the C 9 position thus ensuring its regioselective functionalization. [START_REF] Koper | Electrochemistry of the 9-Phenyl-10-Methylacridan/acridinium Redox System; a High-Potential NADH/NAD+ Analogue[END_REF] The elaboration of a new library of acridinium-OPCs offering a variety of E Red * should pave the way to the discovery of new photocatalyzed reactions.

The valorization of lignins under sustainable conditions provides greener opportunities for industry and academia to produce aromatic building blocks out of bio-sources. [START_REF] Zakzeski | The Catalytic Valorization of Lignin for the Production of Renewable Chemicals[END_REF] Especially, the visible-light-driven fragmentation of C-O bonds has gained an increasing interest and meets the requirements of sustainability (Figure 1B). The photocleavage of C-O bonds in lignin β-O-4 model compounds was recently reported in the presence of photoredox catalysis, iridium-based catalysts or OPCs, requiring the pre-oxidation of the benzylic alcohols. [START_REF] Kärkäs | Photocatalytic Oxidation of Lignin Model Systems by Merging Visible-Light Photoredox and Palladium Catalysis[END_REF] In these cases, the C(sp 3 )-O bond is cleaved affording acetophenone and phenol derivatives. In 2019, König and co-workers employed dual catalysis composed of 4CzIPN [1,2,3,5-tetrakis(carbazol-9-yl)-4,6-dicyanobenzene] as OPC and a thiol as hydrogen atom transfer catalyst for the neutral redox fragmentation of β-O-4 model compounds into acetophenone and phenol derivatives without preoxidation. [START_REF] Chen | Visible Light Induced Redox Neutral Fragmentation of 1,2-Diol Derivatives[END_REF] In contrast, catalytic systems able to generate diols via formal C β O-Ar bond fragmentation of lignin models were barely described. [START_REF] Zhu | Metallo-Deuteroporphyrin as a Biomimetic Catalyst for the Catalytic Oxidation of Lignin to Aromatics[END_REF] We envisioned that using acridinium-OPC with a high excited-state reduction potential might induce the C β O-Ar bond fragmentation through the single electron oxidation of the phenolic unit of 1,2-diol monoarylethers-when Ar 2 is electron-richer than Ar 1 (Figure 1C). Motivated by these challenges, we contemplated the possibility of preparing a wide library of acridinium-based OPCs bearing various substituents on the C9-aryl group. Our approach is based on radical C-H bond arylation from unfunctionalized N-methyl and N-aryl acridinium cores using aryldiazonium salts as radical precursors under blue light.

The photosynthesis and the mechanistic study of a library of 28 acridinium-based OPCs is reported. Besides, the photophysical properties of 13 novel structures were studied in order to determine the best OPC candidate in the photoinduced C-O bond fragmentation of β-O-4 lignin models.

RESULT AND DISCUSSION

Synthesis of functionalized acridinium-based OPCs. N-methyl acridinium tetrafluoroborate (MeAcrH•BF 4 ) and 4methoxyphenyl diazonium salt were selected as model substrates. [START_REF] Xue | Direct Arylation of N-Heteroarenes with Aryldiazonium Salts by Photoredox Catalysis in Water[END_REF] Firstly, the reaction was performed in the presence of 2.5 mol% of Ru(bpy) 3 Cl 2 as photoredox catalyst in CH 3 OH under visible-light irradiation (blue LEDs). [12] Under these conditions, the aryl radical was generated allowing the C-H bond arylation of acridinium salt at the C9-position affording 1 in 80% yield (Table 1, entry 1). Surprisingly, when the reaction is performed without Ru(bpy) 3 Cl 2, the desired arylated acridinium 1 is obtained in 60% yield (Table 1, entry 2). A screening of solvents revealed that the reaction proceeded in higher yield in DMSO or in a mixture of CH 3 OH/DMSO in 1:2 ratio (Table 1, entries 2-9). Control experiments demonstrated that the photo-reaction was less efficient with white light excitation and does not occur in the dark or in the presence of oxygen (Table 1, entries 10-12). Table 1. Optimization of Photoinduced C9-H Bond Arylation of N-Methylacridinium (MeAcrH•BF 4 ).

Entry

Solvent Yield of 1 (%) [a] 1 [b] CH3OH 80 10 [c] CH3OH/DMSO (1:1) 70

11 [d] CH3OH/DMSO (1:1) -

12 [e] CH3OH/DMSO (1:1) - 
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[a] The yields are determined by 1 H NMR using 1,2,3,4-tetrachloroethane as internal standard, isolated yield is shown in parentheses. [b] 2.5 mol% Ru(bpy)3Cl2. [c] white light. [d] dark. [e] O2 atmosphere (P = 1 atm).

We then turned our attention to the scope of the reaction (Scheme 1). Unsubstituted phenyl aryldiazonium tetrafluoroborate smoothly reacted to afford the 9-phenyl N-methyl acridinium salts 2, a commonly used OPC for alcohol oxidations, [6a] in 80% yield. The reactivity of a set of para-substituted aryldiazonium tetrafluoroborate salts was evaluated from electron-rich groups (4-tolyldiazonium or 4-benzyloxy) to electron-withdrawing groups (ester, acetyl nitrile, nitro, etc.). All substrates 3-12 were obtained in reasonably good yields between 82-59% yields. Notably, in compound 4, the benzyloxy unit remains untouched and could be further deprotected to afford the corresponding hydroxyphenyl group with potential application in ultrafast photoinduced charge transfer reaction. [START_REF] Jones | Ultrafast Photoinduced Charge-Shift Reactions in Electron Donor-Acceptor 9-Arylacridinium Ions[END_REF] It should be mentioned that 9-arylacridinium as hexaphosphate (PF 6 ) salts have been also prepared. [START_REF]The reaction were perfromed from MeAcrH•PF6 with areneArN2[END_REF] In contrast to the previous synthetic methods employing organometallics, this radical procedure also allowed the introduction of para-halogenated phenyl ring (i.e., X = F, Cl, Br, I), and meta-iodo-phenyl ring, suitable functional group for further transformation. The 9-aryl-N-methyl acridinium salts 14-17, bearing bromo-, iodo-, methoxy-, phenyl group at ortho-position of the C 9 -aryl ring were obtained in good yields. In addition, disubstituted aryldiazonium salts also underwent photoinduced C-H bond arylation of N-methyl acridinium nicely (18, 68%) even for the formation of ortho-functionalized derivatives with a methyl (19, 76%), a methoxy (20-21, 64% and 67%). A set of acridinium containing a 4-substituted-2bromophenyl at the C9 position was also prepared (22-24, 39% < yield < 64%). [START_REF] However | the reaction with 2,4[END_REF] Scheme 1. Scope of Photoinduced-C9-Arylation of N-Methyl or N-Aryl Acridinium Salts with Aryl diazonium Salts.

Under these conditions, N-phenyl acridinium was also arylated at the C9 position affording the functional 9-aryl-N-phenyl acridinium salts 25-27 in good yields.

The photoinduced coupling between electron-deficient N- (3,5-bis(trifluoromethyl)phenyl)acridinium and 2-methoxybenzenediazonium salts led to the formation of push-pull system 28 in 81% yield.

Mechanistic Study. Then, we conducted mechanistic investigations to understand the formation of 1 without photoredox catalyst (Figure 2). When the reaction was performed without light irradiation at 65 ºC, no formation of 1 was detected suggesting that no thermal activation of the diazonium salts occurred (see ESI, Figure S1). [START_REF] Gloor | Decomposition of Aryldiazonium Ions in Homogenous Solutions Part II: Arylations with Benzenediazonium Ions and p-Nitrobenzenediazonium Ions in Dimethyl Sulfoxide[END_REF] This result indicates that MeAcrH•BF 4 unambiguously acts as a photosensitizer in the generation of the aryl radical. This hypothesis was further supported by radical quenching experiments, in which the reaction was prevented in the presence of TEMPO [=(2,2,6,6-tetramethylpiperidin-1-yl)oxyl, 2 equiv.] (see ESI, Figure S2). Next, UV/visible spectroscopy experiments confirmed that the reaction between MeAcrH•BF 4 and 4-methoxyphenyl diazonium salts did not generate an EDA [=electron donoracceptor] [START_REF] Lima | Organic Synthesis Enabled by Light-Irradiation of EDA Complexes: Theoretical Background and Synthetic Applications[END_REF] association complex (see ESI, Figure S4). Electron Paramagnetic Resonance spectroscopy (EPR)-Spin Trap- ping was essential for probing transient radical species using N-tert-butyl-α-phenylnitrone (PBN). [START_REF] Halliwell | Free Radicals in Biology and Medicine[END_REF] In a 1:1 mixture of MeAcrH•BF 4 and PBN in DMSO under blue light irradiation, a spin-adduct attributed to the acridinyl 29 was formed. The obtained EPR spectrum was consistent with an adduct formed from α-C-centered radical with hyperfine coupling constants (hfccs) of α N = 1.45 mT and α H = 0.20 mT (Figure 2A).

By contrast, when mixing MeAcrH•BF 4 , 4methoxybenzenediadiazonium tetrafluoroborate and PBN under the same conditions, the EPR spectrum shows a mixture of spin-adducts formed by the trapping of two different C-centered radicals (Figure 2B). The experimental spectrum was analyzed by means of a computer simulation suggesting the presence of the acridinyl (29, α N = 1.45 mT and α H = 0.20 mT)

and phenyl spin trap adducts (30, α N = 1.41 mT and α H = 0.23 mT) in a 3:7 ratio after 3 minutes of irradiation. [START_REF]Spin quantification was performed according to a calibration curve obtained with TEMPO samples[END_REF] Based on the above results, a reaction pathway was proposed (Figure 2C). Upon irradiation of the MeAcrH•BF 4 (step 1), generation of the reduced acridinyl radical was achieved by mediation of a solvent molecule (step 2). A similar formation of an acridinyl radical had been previously reported by Kano and co-workers from photoexcited acridinium moieties. [START_REF] Kano | The Photoreduction Mechanism of 10-Methylacridinium Chloride in Methnol. The Formation of 9,10-Dihydro-9-methoxy-10-methylacridine and Hydride Transfer[END_REF] This hypothesis was further corroborated by DFT calculations showing the exergonic electron transfer from the solvent to the excited acridinium salt (10.3 kcal mol 1 ). All used diazonium salts were then efficiently reduced by the acridinyl radical as clearly evidenced by EPR experiments (step 3 and Figure 2A). [START_REF]the presence of sterically hindered diazonium salts, namely 2,6-dimethylbenzenediazonium and 2,6-dichlorobenzenediazonium did not lead to the formation of the desired product (see ESI, Figures S3-S6)[END_REF] These results are in agreement with a thermodynamically favored electron transfer (0.2 V < E 1/2 (diazonium/aryl radical) < +0.2 V vs SCE, [START_REF] Allongue | Covalent Modification of Carbon Surfaces by Aryl Radicals Generated from the Electrochemical Reduction of Diazonium Salts[END_REF] E 1/2 (acridinium/acridinyl radical) = 0.54 V vs SCE [6a] ) and the formation of an aryl radical (step 4). The aryl radical further reacted with the regenerated acridinium precursor leading to the corresponding acridane species (step 5). It is worthwhile to note that this species was not monitored by EPR experiments suggesting a short lifetime. Its reoxidation into the final product was further supported by DFT calculations (step 6, ΔG = 58.4 kcal mol 1 ). Finally, EPR control experiments evidenced the photocatalytic activity of 1 acting as acridinium photocatalyst for the generation of 29 (see ESI, Figure S10). This observation is in good agreement the high yields observed for the formation of the various Fukuzumi congeners (1-19) resulting in a constant concentration photocatalysts in the reaction mixture. [START_REF]DFT calculations have estimated similar ΔG values involving MeArcH and 1 as photocatalyst in the suggested mechanism[END_REF] absorption in the visible region, which is attributed to additional charge transfer from the O-alkyl phenyl group to the Nacridinium part. [START_REF] Jonker | Cation Complexation with Functionalized 9-Arylacridinium ions: Possible Applications in the Development of Cation-Selective Optical Probes[END_REF] The acridinium 28 shows a red-shifted visible absorption band (λ ≈ 25 nm) compared to its congeners.

This shift is attributed to the combination of an O-alkyl substituent, in ortho-position of the C 9 -aryl, and an electronwithdrawing N-phenyl(CF 3 ) 2 group.

Emission spectroscopy. The emission intensities and profiles of the novel acridinium salts are mainly dependent on the structure and electronic nature of the C 9 -aryl group. Photophysical studies have revealed that depending on the nature of the C 9 -aryl group, the first singlet state is either localized on the acridinium core (LEs) [START_REF] Fukuzumi | Electron-Transfer State of 9-Mesityl-10-methylacridinium Ion with a Much Longer Lifetime and Higher Energy Than That of the Natural Photosynthetic Reaction Center[END_REF][START_REF] Benniston | Charge Shift and Triplet State Formation in the 9-Mesityl-10-methylacridinium Cation[END_REF] or involves an intramolecular charge transfer from the C9-aryl group to the acridinium core (CTs). [4n, 26] In general, the C.T. state is favored upon increasing the electron donating character of the aryl group and upon functionalization at the 2'-position. [START_REF] Tsudaka | Photoinduced Electron Transfer in 9-Substituted 10-Methylacridinium Ions[END_REF] Experimentally, both excited states have been observed along the present acridinium series. It is worthwhile to note that the ortho-functionalized acridinium with a bromine atom (14, 23, and 24) exhibits the highest 
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Φ em with identical energies (λ max = 514 nm, Φ em ≈ 0.8) as the result of less non-radiative deactivation pathways. Compared to 14, no alteration of the emission energies was observed in the presence of an electron-withdrawing group at the 4'position in 23 and 24 (nitrile and acetyl, respectively). These observations can be related to the forced orthogonal geometry between the C 9 -aryl group and the acridinium core imposed by the Br atom thus breaking all electronic communication. In line with the above comments, the intense luminescence (Φ em ≈ 0.7) and the identical emission energies of 26 and 27 were assigned to a restricted free rotation on C 9 -position induced by the methyl and the methoxy substituent, respectively. In contrast, the free rotation of the C 9 -aryl group allowed in compounds 7, 10 and 18, opens additional deactivation pathways and lowers the luminescence intensity (Φ em c.a. 0.1 -0.2). For 17, while a phenyl ring is present in the 2'position, its free rotation lowers the photoluminescence quantum yields (Φ em = 0.24). The weak luminescence of compound 15 (Φ em < 0.02) was attributed to the presence of the iodine atom (at the 2'-position) favoring a radiationless intersystem crossing process (singlet to triplet excited state quenching via spin-orbit coupling). Acridiniums 4 and 25 display singlet charge transfer (CTs) emissive state with broad bands centered at 565 and 674 nm due to the presence of the electron-donating substituents at the 4'-positions, i.e. O-Me and O-benzyl, respectively. The push-pull feature of 27 induces an intense charge-transfer transition, leading to a lower-energy emissive state (λ max = 636 nm) and a very weak luminescence (Φ em = 0.008). In accordance with less non-radiative deactivation pathways observed with a 2'-substitution, acridiniums 14, 15, 23, 24, 26, and 27, show relative long luminescence lifetimes of 10.0 to 19.2 ns well suited for bimolecular substrate activation and comparable to those of the most efficient acridinium photocatalysts. [START_REF] Vega-Peñaloza | A Rational Approach to Organo-Photocatalysis: Novel Designs and Structure-Property Relationships[END_REF] 2. Except for 26, they all exhibit two reduction waves. The first ground state reduction processes are reversible for all systems, with potentials ranging from -0.42 to -0.58 V vs SCE. As a rule of thumb, the introduction of electron-donating groups on the 4'-position of the C 9 -aryl (4, 18, 25, 26) leads to a cathodic shift of reduction potential, while electron-withdrawing substituents leads to an anodic shift of reduction potential (10, 23, 24, 27). In consequence, the photoredox properties of the different catalysts (E 1/2 (B*/B -)) were estimated to be comprise between 1.88 and 2.22 V vs SCE. The lowest excited-state potentials (E 1/2 (B*/B -) < 2.00 V)

were found for the acridiniums 4, 25, and 28 displaying CT excited-states. While the highest E 1/2 (B*/B -) were measured for catalysts bearing functionalization at the 2'-position (14, 15, 23, 24, 27) since free rotations are restricted between the acridinium core and its appended aromatic moiety.

Application of functionalized acridinium-based OPCs in Oxidative Cleavage of β-O-4 lignin models.

Inspired by the pioneering work of Fukuzumi and his co-workers on the oxidation of benzyl alcohol using 9-phenyl-10-methylacridium as OPC, [START_REF] Ohkubo | Solvent-free Selective Photocatalytic Oxidation of Benzyl Alcohol to Benzaldehyde by Molecular Oxygen using 9-Phenyl-10-Methylacridinium[END_REF] and by the recent C-O bond cleavage of diaryl ethers by acridinium photocatalysts, [START_REF] Tan | Visible-Light Photoredox-Catalyzed C-O Bond Cleavage of Diaryl Ethers by Acridinium Photocatalysts at Room Temperature[END_REF] the fragmentation C β O-Ar bond induced by acridinium-based OPCs was investigated. The choice 2-(2-methoxyphenoxy)-1-phenylethan-1-ol (31) as model substrate was made since its phenolic unit is enriched by a methoxy-substituent thus facilitating its single electronoxidation. The reaction was carried out in the presence of 2 mol% of OPC in DMSO/CH 3 OH in a 4:1 mixing ratio in open air and blue LEDs irradiation for 12 h (Table 3). Fukuzumi's catalyst (E Red * = 2.06 V vs SCE) proved to be inefficient for this transformation (Table 1, entry 1) affording only the ketone product 33 in trace amounts. 9-Phenyl-10-methylacridium

(2) and OPCs 7 or 10 -exhibiting slightly higher excited state reduction potentials than Fukuzumi's catalyst (E red * = 2.19, 2.11 and 2.17 V vs. SCE)-were also ineffective (Table 1, entries 2-4). This lack of catalytic performance was attributed to a possible photobleaching arising from radical coupling reactions at the C9-position. [START_REF] Vega-Peñaloza | A Rational Approach to Organo-Photocatalysis: Novel Designs and Structure-Property Relationships[END_REF] This deactivation pathway could be prevented by the introduction of more hindered C9-aryl group. Indeed, when the reaction was carried out in the presence 19 265, 296, 334, 349, 364, 414, 434, 461 489, 515, 551sh | (69; 12.0) 2.38 -0.42 1.96 267, 331, 347, 363, 415, 440, 468 636 | (0.8, 6.4) [a] determined at the intersection between normalized absorption and emission spectra, with E = 1240/λ. [b] 1, entries 8 and9). Compared to 14, their lower reactivity might be explained by their degradation during the C-O bond fragmentation. Indeed, nitrile and ester functional groups are prone to reacted with nucleophiles such as alcohols or other radials.

28 -C6H3(CF3)2 2'-OCH3
Finally, control experiments in the absence of catalyst or oxygen did not give rise to any conversions (Table 1, entries 10 and11). One can notice that guaiacol was not detected after the reaction. It has been previously demonstrated that under photocatalytic oxidative conditions, phenol derivatives are not stable and quickly transform into complex mixtures. [START_REF] Chowdhury | Degradation of Phenolic Compounds through UV and Visible-Light-Driven Photocatalysis: Technical and Economic Aspects[END_REF] To corroborate this hypothesis, a control experiment was carried out with guaiacol as the substrate under the same reaction conditions. The result shows that most of the guaiacol was consumed during the reaction. [a] 32 (%) [a] 33 (%) [a] 1 [b] 11 [b] 14 0 0 0 12 [c] 14 0 0 0

[a] The conversion is based on 32 consumption and the yields are determined by GC-analysis using biphenyl as the internal standard. Next, a Stern-Volmer quenching study was conducted to monitor the kinetic behavior of the photoexcited acridiniumcatalyst 14 in the presence of 34. Interestingly, the photoexcited state of 14 was readily quenched by 34 in degassed CH 2 Cl 2 at room temperature (Figures S25-27). These observations suggest that the C-O bond cleavage occurs through electron transfer between [14]* and diol monoarylethers (Single-Electron Oxidation) as proposed in the Figure1B. [32] The scope of the photo-oxidative catalytic reaction was probed using the best OPC, namely 14, on various Lignin models (Scheme 2). Firstly, the methoxy substitution pattern of the phenolic part (Ar 1 -Ar 3 ) was varied in order to represent the different units present in native lignin (coumaryl, coniferyl, and sinapyl alcohols). 

Figure 1 .

 1 Figure 1. A) Synthetic routes for acridinium-based OPCs. B) Previous approaches for the photoinduced C-O bond fragmentation of 1,2-diol monoarylethers. C) Photoinduced C-O bond fragmentation of 1,2-diol monoarylethers via Single-Electron Oxidation.

Figure 2 .

 2 Figure 2. A) Spin trap experiment between MeAcrH•BF 4 and PBN. B) Spin trap experiment between MeAcrH•BF 4 , 4methoxyphenyl diazonium salts and PBN (in black-line are the experimental ERP data, in red-line are the simulation). C) Proposed mechanism for the Photoinduced-C9-Arylation of N-Methyl Acridinium Salts with Aryl diazonium Salts.

Figure 3 (

 3 middle and right) shows the emission spectra of salts 4 to 28 in CH 3 CN solution. Acridiniums 7, 10, 14, 17, 18, 23, 24, 26, and 27 exhibit structured emission bands, characteristic of locally excited state (LEs) with large differences in photoluminescence quantum yields (Φ em ).

Figure 3 .Table 2 .

 32 Figure 3. Absorption (A) and Emission (B, C) Spectra of the Novel 9-Arylacridinium Salts in CH 2 Cl 2 (c = 10 -5 M) at 298 K

  [b] Traces of overoxidized products (e.g., benzaldehyde and benzoic acid) Isolated yield is shown in parentheses.[b] Under argon atmosphere.[c] Using guaiacol instead of 31.

Scheme 2 .

 2 Scheme 2. Scope of C β O-Ar Lignin Model Substrates in Photocatalytic C-O Bond Fragmentation.

  

OMe OMe 1 MeAcrH•BF 4 (1.2 equiv.)

  

	H						
	N + Me BF 4	-	+	N + (0.3 mmol) -BF 4 N	blue Leds solvent RT, Ar, 20 h	N + Me	BF 4 -

  Ground state reduction potentials determined by cyclic voltammetry (E vs. SCE). [c] Excited-state reduction potential, estimated with ground state reduction potentials and excited-state energies (see ESI for details). [d] conc. ≈ 1.5 x 10 -5 M. [e] λex = 370 nm with ref = Quinine sulfate (Φ = 0.546 in H2SO4 0.5 M). [f] Time-correlated single-photon counting (TCSPC) technique, λex = 375 nm of 14 (E red * = 2.17 V vs. SCE), bearing 2'-bromophenyl at the C9 position, the C β O-Ar bond cleavage occurred in high yield affording the diol 32 in 84% isolated yield. OPCs 15 and 17 (E red * = 2.15 and 2.09 V vs. SCE), bearing respectively 2'-iodophenyl, and 2'-biphenyl at the C9 position, displayed a lower reactivity than 14 resulting from their lower excitedstate reduction potential and excited lifetime. Interestingly, reactions with OPCs possessing higher E red * values and longer excited lifetime, 23 and 24 (E red * = 2.22 and 2.21 V vs. SCE) led to 32 in 75% and 78% yield, respectively (Table

Table 3 .

 3 Screening of OPC in Visible-Light Fragmentation

	Entry	OPC	Conv. (%)
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