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ABSTRACT

Radical fluoroalkylation via electron donor-acceptor (EDA) complex photochemistry stands out as a particularly attractive

approach, owing to its mild conditions and the absence of an external metal photocatalyst or organic dye. Fluoroalkyl sulfones,

valued for their stability, accessibility, and structural tunability, have emerged as versatile precursors for radical fluoroalkylation.

Herein, we present a photocatalyst-free and straightforward method for direct fluoroalkylation through an EDA complex, utilizing

inexpensive iodide anion as an electron donor and fluoroalkyl sulfones as acceptors. Upon visible light irradiation, the EDA

complex undergoes single-electron transfer (SET) to generate fluoroalkyl radicals, which subsequently react with a diverse array

of silyl enol ethers with high efficiency. The method features mild reaction conditions, broad functional group compatibility,

and an extensive substrate scope that encompasses bioactive molecules and sterically demanding architectures. Mechanistic

investigations indicate the involvement of an iodide-mediated EDA complex and support the proposed radical-generation pathway.
This work establishes a practical and sustainable platform for fluoroalkylation, underscoring the utility of iodide in EDA-based
photochemistry and broadening the scope of radical synthetic methods.

1 | Introduction

The incorporation of fluorinated motifs, particularly fluoroalkyl
groups (Ry) [1, 2], has become a fundamental strategy in the devel-
opment of pharmaceuticals [3], agrochemicals [4], and advanced
materials [5-7], driven by the unique properties imparted by
fluorine. Radical fluoroalkylation has emerged as a key transfor-
mation, leveraging the distinct reactivity of fluoroalkyl radicals
relative to their ionic counterparts—cationic species are stabi-
lized through fluorine resonance, whereas anionic species are
destabilized by p-x repulsion [8-10]. Photocatalytic fluoroalky-
lation, particularly via electron donor-acceptor (EDA) complex
photochemistry, has gained prominence as a powerful approach
due to its mild conditions, operational simplicity, capacity to
activate inert substrates, and its independence from exogenous

photocatalysts [11, 12]. This strategy enables the generation of
reactive fluoroalkyl radicals under visible light through ground-
state association between an electron acceptor (A) and a donor
(D). In designing an effective EDA-mediated fluoroalkylation
system, the selection of both donor and acceptor components is
critical. A wide range of fluoroalkyl radical precursors, including
fluoroalkyl iodides (R¢I) [1, 13-16], Umemoto’s reagent [17], and
Togni’s reagents [18, 19], have been successfully utilized as
electron acceptors in EDA-based transformations [20]. However,
many of these reagents suffer from high cost, toxicity, or instabil-
ity. Consequently, the identification of stable, readily accessible,
and cost-effective fluoroalkyl sources remains highly desirable.

Following our initial report in 2016 on sulfone-based radi-
cal fluoroalkylation via S—C bond cleavage of difluoromethyl
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FIGURE 1 | Background and conceptual framework of this work. (a) Design of EDA complex-triggered fluoroalkylation by using fluoroalkyl

sulfones. (b) Photoinduced fluoroalkylation via an iodide-pyridyl EDA complex.

benzothiazolyl sulfone (BTSO,CF,H) [21], aryl fluoroalkyl sul-
fones (R~SO,-Ar) have gained recognition as privileged pre-
cursors for fluoroalkyl radicals, owing to their stability, ready
availability, and ease of handling [22-27]. Benzothiazolyl sulfones
have further proven to be excellent acceptors in the forma-
tion of EDA complexes for fluoroalkyl radical generation [28,
29]. Continuing our interest in utilizing fluoroalkyl sulfones
as fluoroalkyl-transfer reagents, our group reported in 2022 an
S-trifluoromethylation of thiophenols via a photoactive EDA
complex, employing arylthiolate anions as the electron donor and
trifluoromethyl phenyl sulfone as the acceptor [30]. This ongoing
effort prompted us to consider that a readily accessible EDA donor
could enhance the fluoroalkyl transfer efficiency and expand
the substrate scope. Tertiary amines [31-34] and organosulfur
compounds [35-38] have long been employed as effective electron
donors for EDA complex formation. More recently, iodide anions
have emerged as inexpensive and distinctive electron donors in
EDA complex-mediated transformations [39-46]. The strongly
electron-withdrawing nature of the fluoroalkyl sulfone group
renders these sulfones highly promising as electron acceptors,
positioning them for application in EDA-mediated fluoroalky-
lation (Figure la). Despite prior reports on the photocatalytic
trifluoromethylation of silyl enol derivatives, a common fea-
ture among these methods is their obligatory use of external
metal photocatalysts [47-51]. The elimination of this dependency
represents a significant synthetic challenge and serves as the
driving force for our present work. By elegantly leveraging pyridyl
fluoroalkyl sulfone reagents as electron acceptors and iodide
as the electron donor, we herein report a visible light-triggered
generation of fluoroalkyl radicals and their subsequent capture

by silyl enol ethers, furnishing a diverse array of fluoroalkylated
compounds (Figure 1b).

2 | Results and Discussion

Our studies commenced with trifluoromethyl phenyl sulfone
as the trifluoromethyl source and electron acceptor, sodium
iodide (NaI) as an electron-donor additive, and 1-phenyl-1-
trimethylsiloxyethylene 2a as the fluoroalkyl radical capture
agent, in N,N-dimethylacetamide (DMAc), under blue LED
irradiation (450 nm) for 24 h. Although the initial trial resulted
in a low yield of 9% (Table S1, entry 2), the formation of
even a trace amount of product served as proof of concept,
demonstrating that iodide anions can form an EDA complex with
the sulfone to initiate the generation of trifluoromethyl radicals.
We hypothesized that the low efficiency was likely due to the
limited stability of the EDA complex between iodide and the
phenyl sulfone, resulting in either insufficient complex concen-
tration or inadequate reactivity to sustain a catalytic cycle. To
overcome this limitation, we replaced phenyl sulfone with more
electron-deficient analogues to enhance the stability of the EDA
complex and charge-transfer process. The bis(trifluoromethyl)-
substituted phenyl sulfone gave the product in 76% yield (Table
S1, entry 3), while the more electron-deficient trifluoromethyl
2-pyridyl sulfone 1a proved optimal, affording the product in
nearly quantitative yield (Table 1, entry 1). Control experiments
demonstrated that removal of Nal, or its replacement with NaCl
or NaBr, completely suppressed product formation (Table 1,
entries 2-4). We then examined a series of iodide salts, including
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TABLE 1 | Optimization of the reaction conditions?.
N (I)I/ 5 OTMS 0] .
/N S additive, solvent 3
— CFs N
1a 2a :|'.|: visible light 3a
Entry Additive Solvent Light source (nm) Yield® (%)
1 Nal DMAc 450 96
2 None DMAc 450 ND
3 NaCl DMACc 450 ND
4 NaBr DMAc 450 ND
5 Csl DMAc 450 97
6 HI DMAc 450 55
7 CsI DMF 450 49
8 Csl NMP 450 70
9 CsI CH,CN 450 4
10 CsI DMSO 450
1 Csl DMAc 365 45
12 Csl DMAc 510 <1
13 Csl DMAc In dark ND
14° CsI DMACc 450 92
15¢ Csl DMAc 450 82

aReaction conditions: 1a (0.1 mmol), 2a (0.2 mmol), additive (0.15 mmol), solvent (1 mL), N, atmosphere, 24 h. Yields were determined by °F NMR spectroscopy

using PhOCF; as an internal standard.
bCsI (50 mol%), 48 h.
€CsI (20 mol%), 72 h. ND = Not Detected.

Lil, K1, RbI, CsI, TBAI, and Ph,PI, to assess the influence of the
cation on reactivity. All delivered the target product in moderate-
to-excellent yields (Table S1), with CsI proving optimal (Table 1,
entry 5). Even using HI as the iodide source provided the product
in 55% yield, along with 27% of CF;I as a by-product (Table 1,
entry 6). This observation confirms that the iodide ion is essential
as the electron donor for the EDA complex. The lower yield
likely results from acid-promoted decomposition and hydrolysis
of 2a, which competes with the desired pathway. Considering
the potential influence of solvents on EDA complex formation
[52, 53], we conducted a solvent screening. The desired product
was obtained in 49% and 70% yields when using DMF and NMP,
respectively, while the yields dropped markedly to 4% and 9% with
CH;CN and DMSO (Table 1, entries 7-10). This marked solvent
dependence is presumably associated with the specific solvation
of the iodide anion in CH;CN and DMSO, which diminishes its
electron-donating capability and hinders the formation of the
EDA complex [54-56]. Light source optimization identified a
blue-light window of 390-450 nm as optimal; deviations from
this range resulted in decreased conversion (Table S2). Moreover,
control experiments confirmed that light irradiation is essential
for the reaction to proceed (Table 1, entries 11-13; Table S2).
Notably, even with decreased iodide loading (to 50 or 20 mol%),
the desired product could still be obtained in 92% and 82% yields,
respectively, upon extending the reaction time (Table 1, entries 14

and 15). This result indicates that the iodide ion can serve as a
catalytic donor in the EDA complex.

With the optimized conditions in hand, we first explored the
scope of silyl enol ethers using trifluoromethyl 2-pyridyl sulfone
(1a) as the trifluoromethylating reagent (Figure 2). The reaction
exhibited broad functional-group tolerance. Electron-donating
substituents, including methoxy (3b-3d), methyl (3e), tert-butyl
(3f), methylthio (3g), and dimethylamino (3h), were well toler-
ated, providing the corresponding a-trifluoromethylated products
in good to excellent yields (72%-92%). The reaction of ortho-
and meta-methoxy-substituted substrates proceeded smoothly,
affording 3c and 3d in 89% and 79% yields, respectively, indicating
that the process is largely unaffected by regioelectronic factors.

Electron-withdrawing substituents were also compatible under
standard conditions. Halogens (F, Cl, and Br; 3j-31), an ester
(3m), and strongly electron-deficient groups such as trifluo-
romethyl (3n), methanesulfonyl (30), and cyano (3p) furnished
the desired products in good to excellent yields (61%-97%).
Notably, the retention of halogen functionalities provides ver-
satile synthetic handles for downstream derivatization. A range
of aromatic systems relevant to materials chemistry, such as
naphthalene (3q) and phenanthrene (3r), as well as pharma-
cologically important heteroarenes, including pyridine (3s and
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FIGURE 2 | Reactions of silyl enol ethers with fluoroalkyl sulfones.

[a] Reaction conditions: 1 (0.2 mmol), 2 (0.4 mmol), CsI (0.3 mmol), DMAc

(2 mL), blue LEDs, N, atmosphere, 24-48 h, isolated yields. [b] Yields were determined by 1°F NMR spectroscopy using PhOCFj as an internal standard.

3t), thiophene (3u), furan (3v), and indole (3w), underwent
smooth conversion to deliver the corresponding products in
good to high yields (62-81%). Disubstituted, bioactive-relevant
substrates (3x, 62% yield; 3y, 83% yield) were also efficiently
transformed. Next, a series of branched-chain silyl enol ethers

was evaluated. Substrates derived from 2-phenylacetone and
2-phenylpropanone afforded the corresponding products (3z
and 3aa) in 58% and 69% yield, respectively. Less sterically
demanding alkyl chains, including methyl (3ab) and propyl (3ac),
exhibited high reactivity, delivering products in 70%-92% yield.
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Gram-scale synthesis and synthetic transformations
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FIGURE 3 | Scale-up synthesis and synthetic applications of a-trifluoromethylated ketones.

Gem-dimethyl-substituted (3ad) and cyclic variants featuring
cyclopentyl (3ae), cyclohexyl (3af), or cycloheptyl (3ag) moieties
all provided the desired products, albeit in only moderate to
good yields (49%-75%). Furthermore, the applicability of this
protocol was not limited to aryl-substituted silyl enol ethers; the
reaction of isopropenyloxytrimethylsilane, an alkyl-substituted
enol silyl ether, also proved feasible, affording product 3ah in
75% yield as determined by °F NMR spectroscopy. We then
examined the scope of fluoroalkyl sulfones. Both difluorobenzyl
2-pyridyl sulfones and pentafluoroethyl 2-pyridyl sulfone served
as effective radical precursors, furnishing products (3ai-3ar)
in moderate to good yields (41%-84%). Notably, difluorobenzyl-
containing products were prone to partial defluorination during
workup, particularly 3ap and 3aq, which were isolated as the
corresponding monofluoroalkenes.

To evaluate the potential for late-stage functionalization, the
protocol was applied to a range of bioactive molecules. A tonalide
derivative was trifluoromethylated to give 3as in 69% yield.
Substrates derived from gemfibrozil, naproxen, ibuprofen, and
flurbiprofen were also compatible, affording the corresponding
products (3at-3aw) in 63%-85% yield. Importantly, the method
successfully functionalized sterically challenging, branched drug
scaffolds, such as an estrone derivative (3ax, 69% yield) and a
donepezil derivative (3ay, 40% yield). These results demonstrate
the broad applicability of this strategy for modifying diverse
pharmacophores and its potential utility in drug discovery and
development.

We showcased the synthetic utility of the above processes
(Figure 3). A gram-scale synthesis of 3i was performed, delivering
the product in 74% yield. With compound 3i in hand, we then
explored its further transformations. Hydride reduction of 3i with
NaBH, efficiently afforded the alcohol derivative 4 (98% yield).
Treatment with a methyl Grignard reagent yielded compound

5 (74% yield). Additionally, Clemmensen reduction of 3i under
zinc-mediated conditions furnished the hydrogenated product 6
(65% yield).

To gain deeper insights into the reaction mechanism, we con-
ducted a series of mechanistic studies (Figure 4). Radical trapping
experiments showed complete suppression of product formation
upon the addition of 4 equivalents of TEMPO, and the TEMPO-
CF; adduct was detected in 10% yield by "*F NMR spectroscopy,
indicating the involvement of a radical pathway. When a mixture
of 1a and CsI was irradiated with blue light in the presence of
TEMPO but in the absence of 2a, the formation of the TEMPO-
CF; adduct was observed in 24% yield. This result supports the
EDA complex formed between iodide (I") and 1a, which can
generate trifluoromethyl radicals under visible light irradiation
(Figure 4a). In a radical clock experiment, in the presence of
Csl, the reaction of 7 with 1a afforded the trifluoromethylated
product 8 in 33% yield. This further demonstrates that the
formation of an EDA complex between the iodide ion and la
is key to the release of the trifluoromethyl radical (Figure 4a).
Additional evidence for a radical mechanism was obtained via
electron paramagnetic resonance (EPR) experiments. The EPR
spectrum of the resulting mixture exhibits a characteristic signal
corresponding to the CF;-PBN spin adduct 9 (Figure 4b), with
hyperfine splitting constants of Ay = 14.15 G, Ay = 2.1 G, Ap
= 1.49 G, g = 2.006. These values are in good agreement with
literature reports for PBN-trapped trifluoromethyl radicals [57-
60], thereby unambiguously demonstrating the generation of the
trifluoromethyl radical under the reaction conditions. To probe
whether molecular iodine is generated and participates in the
electron transfer process, we added 10 mol% of I, to the reaction.
The yield dropped to 4% (Figure 4c). This poisoning effect rules
out a productive role for I, or I;~ in the redox cycle. Spectroscopic
studies were performed to probe EDA complex formation. UV-vis
absorption spectroscopy revealed a distinct red shift upon mixing
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a. Radical trapping experiments

Mechanistic studies

33‘20 33‘40 33‘60 33‘80 34‘00
magnetic field (G)

CF,
oTMs 7N %0 Csl (1.5 equiv)
N O o N + ) s - -
O—gf * _standard conditions 5, , & =" CFs DMAC, blue LEDs
= CF3 TEMPO (4.0 equiv) CFs
1a 2a ND  10% (NMR) 7 1a 8, 34%
TEMPO (1 equiv), 3a: 56% }
TEMPO (2.5 equiv), 3a: 9% c. Influence of iodine
; oTMS o
Vi N ©Q o Csl (1.5 equiv), DMAg, blue LEDs N / N Q@ o standard conditions CF3
A\ 9 A\ A
@‘S\CF TEMPO (2.5 equiv) o. e Iz (0.2 equiv)
3 CF] 3
1a 24% (NMR) 1a 2a 3a, 4% yield
b. EPR experiment CF, d. UV-vis spectrum e. Light on-off experiment
NQ PBN , Csl, DMA J<
@5 Sl B
=/ Tcr, gt bluelEDs,2h o #
1a L] 9 —2a
1a 20
Csl
2a+Csl —
I——En)‘ 1a+Csl & 159
[——Sim ——1a+2a 3
—— 1a+2a+Csl >
10 .
ES
An=14.15G
Ay=211G 54,
Ar=1.49G V
g =2.006 0
0 2 4 6 8 10
~ Time (h)
360 4(‘)0 5(‘)0

Wavelength (nm)

FIGURE 4 | Mechanistic studies. (a) Radical trapping experiments. (b) EPR experiment. (¢) Influence of iodine. (d) UV-vis spectrum. (e) Light-on-

off experiment.

1a with iodide salt, consistent with the formation of an EDA
complex (Figure 4d). Light-on-off experiments confirmed that
continuous irradiation is required for the reaction and argued
against a long-chain process [61]. Furthermore, the measured
quantum yield (& = 0.002, << 1) conclusively excludes a radical
chain mechanism.

To further elucidate the mechanistic details, DFT calculations
were performed (Figure 5, top). Consistent with prior work, a
trifluoromethyl pyridyl sulfone-iodide EDA complex is predicted.
The complex can adopt two almost isoenergetic conformations
in which the iodide binds to opposite faces of the pyridine ring,
giving IM-1 (+4.2 kcal/mol) or IM-1’ (+4.9 kcal/mol). Excitation
of either adduct populates the corresponding triplet state (IM-
1 or 3IM-1’). TD-DFT calculations suggest that, upon excitation
of the EDA complex from the ground state to the excited state,
an electron is transferred from the HOMO of the iodide anion to
the LUMO of the sulfone (for more details, see Supporting Infor-
mation). Subsequently, the excited states of the EDA complex
dissociate into the iodide radical and sulfone radical anion via
a thermodynamically favored process. Then, C—S bond cleavage
liberates the *CF; radical with an energy barrier of +4.3 kcal/mol.
Once formed, the *CF; radical is trapped competitively by iodide
or silyl enol ether. The silyl enol ether pathway is strongly
exergonic (—40.6 kcal/mol), whereas the formation of IM-bp
is mildly endergonic (+2.7 kcal/mol), accounting for the minor
amount of trifluoroiodomethane observed.

Based on these investigations, a plausible reaction mechanism
is proposed (Figure 5, bottom). Initially, iodide anion (I") and
substrate 1a associate to form an EDA complex. Upon visible
light excitation, single-electron transfer (SET) occurs. Resulting
homolytic cleavage of the S—C bond generates a trifluoromethyl
radical (*CF;) and an iodine radical (I*). The *CF; radical then
adds across the carbon—carbon double bond of the silyl enol
ether, forming alkyl radical intermediate A. Subsequent oxidation
of A by I+ generates the key a-carbocation intermediate B,
simultaneously regenerating iodide anion (I7). Finally, desilyla-
tion of B affords the a-trifluoromethylketones, completing the
transformation.

3 | Conclusion

In summary, we have developed a photocatalyst-free strategy for
direct fluoroalkylation via a photoactive EDA complex, employ-
ing inexpensive iodide as the electron donor and fluoroalkyl
sulfone as the acceptor. Visible light excitation of the complex
triggers single-electron transfer, generating fluoroalkyl radicals
that efficiently couple with diverse silyl enol ethers. The method
exhibits a broad substrate scope, excellent functional group
tolerance, and mild reaction conditions. Mechanistic studies
support an iodide-mediated EDA complex pathway. This work
establishes a practical, photocatalyst-free fluoroalkylation plat-
form and highlights the role of iodide in EDA photochemistry,
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DFT calculations
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demonstrating robustness in gram-scale synthesis and late-stage
functionalization of pharmaceuticals, thereby offering a new
paradigm for sustainable radical synthesis.

Author Contributions

Yu He: investigation, writing - original draft, methodology, formal
analysis. Kaidi Zhu: original draft, and DFT calculations. Mingyou
Hu: writing - original draft, formal analysis, data curation. Chuanfa
Ni: writing - original draft, data curation. Jinbo Hu: conceptualization,
supervision, resources, project administration, writing - review and
editing, funding acquisition, visualization.

Acknowledgments

We are grateful for the financial support provided by the National
Natural Science Foundation of China (22261132514 and 22271299) and
the Strategic Priority Research Program of the Chinese Academy of
Sciences (XDB0590000). We thank Dr. Yanxia Zhang from Shanghai
Institute of Organic Chemistry, CAS for conducting the EPR experiment
and simulation. We acknowledge Professor Xiaosong Xue for his insight

into DFT calculations. We thank the computational resources provided
by the High-Performance Computing (HPC) Platform of Shanghai Tech
University.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

The data that support the findings of this study are available on request
from the corresponding author. The data are not publicly available due to
privacy or ethical restrictions.

References

1. R. Shaw, N. Sihag, H. Bhartiya, and M. R. Yadav, “Harnessing
Photocatalytic and Electrochemical Approaches for C-H Bond Triflu-
oromethylation and Fluoroalkylation,” Organic Chemistry Frontiers 11
(2024): 954-1014, https://doi.org/10.1039/D3QO01603].

2. S.Yakubov and J. P. Barham, “Photosensitized Direct C-H Fluorination
and Trifluoromethylation in Organic Synthesis,” Beilstein Journal of

Angewandte Chemie International Edition, 2026

70f 10

BSUS017 SUOWILLIOD SA eSO 3|cfed ! dde au) Aq pauienob afe sappile YO B8N 0 SaIN1 40} Akeuq1 78Ul U0 AB|1M UO (SUONIPUOD-pUE-SLWLB)W0D" A8 1M AlId BUI|UO//SANY) SUONIPUOD PUE SULB L 3U) 885 *[9202/80/9¢] U0 ARidiauluo Aoiim ‘Ansiweyd d1uebio JO aimnisu| ybueus Ad Z90Ty68'31Ue/Z00T 0T/10p/w0d" A8 |1 Afe.q 1 BUI|UO//SANY WO papeojuMOqd ‘0 ‘ELLETEST


https://doi.org/10.1039/D3QO01603J

Organic Chemistry 16 (2020): 2151-2192, https://doi.org/10.3762/bjoc.16.
183.

3. A. S. Nair, A. K. Singh, A. Kumar, et al., “FDA-Approved Trifluo-
romethyl Group-Containing Drugs: A Review of 20 Years,” Processes 10
(2022): 2054, https://doi.org/10.3390/pr10102054.

4.Y. Ogawa, E. Tokunaga, O. Kobayashi, K. Hirai, and N. Shibata, “Cur-
rent Contributions of Organofluorine Compounds to the Agrochemical
Industry,” Iscience 23 (2020): 101467, https://doi.org/10.1016/j.isci.2020.
101467.

5. R. Zhang, Z. Xu, Z. Hao, Z. Meng, X. Hao, and H. Tian, “Research
Advances of Metal Fluoride for Energy Conversion and Storage,” Carbon
Energy 7 (2025): e630-e675, https://doi.org/10.1002/cey2.630.

6. C. Zhang, K. Yan, C. Fu, H. Peng, C. J. Hawker, and A. K. Whittaker,
“Biological Utility of Fluorinated Compounds: from Materials Design
to Molecular Imaging, Therapeutics and Environmental Remediation,”
Chemical Reviews 122 (2022): 167-208.

7. A. J. Sicard and R. T. Baker, “Fluorocarbon Refrigerants and Their
Syntheses: Past to Present,” Chemical Reviews 120 (2020): 9164-9303,
https://doi.org/10.1021/acs.chemrev.9b00719.

8. T. Koike and M. Akita, “New Horizons of Photocatalytic Fluo-
romethylative Difunctionalization of Alkenes,” Chemistry 4 (2018): 409—
437, https://doi.org/10.1016/j.chempr.2017.11.004.

9. T. Koike and M. Akita, “Recent Progress in Photochemical Radical
Di- and Mono-Fluoromethylation,” Organic & Biomolecular Chemistry 17
(2019): 5413-5419, https://doi.org/10.1039/C90B00734B.

10. D. E. Yerien, B. Lantano, S. Barata-Vallejo, and A. Postigo, “Catalytic
Fluoroalkylation Reactions of Alkoxy-Substituted (Hetero)Arenes,”
Chemcatchem 13 (2021): 4497-4506, https://doi.org/10.1002/cctc.
202100997.

11. C. H. Ka, S. Kim, and E. J. Cho, “Visible Light-Induced Metal-Free
Fluoroalkylations,” Chemical Record 23 (2023): €202300036, https://doi.
0rg/10.1002/tcr.202300036.

12. A. Postigo, “Electron Donor-Acceptor Complexes in Perfluoroalky-
lation Reactions,” European Journal of Organic Chemistry 2018 (2018):
6391-6404, https://doi.org/10.1002/ejoc.201801079.

13. S. Barata-Vallejo, M. Victoria Cooke, and A. Postigo, “Radical Fluo-
roalkylation Reactions,” ACS Catalysis 8 (2018): 7287-7307, https://doi.
org/10.1021/acscatal.8b02066.

14. M. Bracker, L. Helmecke, M. Kleinschmidt, C. Czekelius, and C. M.
Marian, “Visible Light-Induced Homolytic Cleavage of Perfluoroalkyl
Iodides Mediated by Phosphines,” Molecules 25 (2020): 1606-1624, https://
doi.org/10.3390/molecules25071606.

15. L. Helmecke, M. Spittler, K. Baumgarten, and C. Czekelius, “Metal-
Free Activation of C-I Bonds and Perfluoroalkylation of Alkenes With
Visible Light Using Phosphine Catalysts,” Organic Letters 21 (2019):
7823-7827, https://doi.org/10.1021/acs.orglett.9b02812.

16. C. Wulkesch and C. Czekelius, “Straightforward Synthesis of Fluo-
rinated Enals via Photocatalytic a-Perfluoroalkenylation of Aldehydes,”
The Journal of Organic Chemistry 86 (2021): 7425-7438, https://doi.org/10.
1021/acs.joc.1c00383.

17. L. van Dalsen, R. E. Brown, J. A. Rossi-Ashton, and D. J. Procter, “Sul-
fonium Salts as Acceptors in Electron Donor-Acceptor Complexes,” Ange-
wandte Chemie International Edition 62 (2023): €202303104-e202303114.

18.Y. Cheng and S. Yu, “Hydrotrifluoromethylation of Unactivated
Alkenes and Alkynes Enabled by an Electron-Donor-Acceptor Complex
of Togni’s Reagent With a Tertiary Amine,” Organic Letters 18 (2016):
2962-2965, https://doi.org/10.1021/acs.orglett.6b01301.

19. D. Lai, S. Ghosh, S. Sinha, and A. Hajra, “Electron Donor-Acceptor
(EDA) Complexation With Hypervalent Iodines: An Update,” ChemPho-
toChem 10 (2026): €202500258-e202500285.

20.Y. Li, X. Liang, K. Niu, et al., “Visible-Light-Induced Photocatalyst-
Free Radical Trifluoromethylation,” Organic Letters 24 (2022): 5918-5923,
https://doi.org/10.1021/acs.orglett.2c02150.

21.J. Rong, L. Deng, P. Tan, C. Ni, Y. Gu, and J. Hu, “Radical
Fluoroalkylation of Isocyanides With Fluorinated Sulfones by Visible-
Light Photoredox Catalysis,” Angewandte Chemie International Edition 55
(2016): 2743-2747, https://doi.org/10.1002/anie.201510533.

22.7Z. Wei, W. Zheng, X. Wan, and J. Hu, “Copper-Catalyzed Enan-
tioselective Difluoromethylation-Alkynylation of Olefins by Solving the
Dilemma Between Acidities and Reduction Potentials of Difluoromethy-
lating Agents,” Angewandte Chemie International Edition 62 (2023):
€202308816-€202308823, https://doi.org/10.1002/anie.202308816.

23.L. Xiao, Z. Wei, C. Ni, A. D. Dilman, and J. Hu, “From S -
Fluoroalkylation to Fluoroalkylation-Thiolation: Difunctionalization of
Alkenes With Fluoroalkyl Phenyl Sulfones and Thiophenols Enabled
by Photoredox Copper Catalysis,” Organic Letters 27 (2025): 1884-1888,
https://doi.org/10.1021/acs.orglett.5c00102.

24. W. Miao, Y. Zhao, C. Ni, B. Gao, W. Zhang, and J. Hu, “Iron-Catalyzed
Difluoromethylation of Arylzincs With Difluoromethyl 2-Pyridyl Sul-
fone,” Journal of the American Chemical Society 140 (2018): 880-883,
https://doi.org/10.1021/jacs.7b11976.

25.Z. Wei, W. Miao, C. Ni, and J. Hu, “Iron-Catalyzed Fluoroalkyla-
tion of Arylborates With Sulfone Reagents: Beyond the Limitation of
Reduction Potential,” Angewandte Chemie International Edition 60 (2021):
13597-13602, https://doi.org/10.1002/anie.202102597.

26. S. Sun, R. Jia, X. Zhou, et al., “Modular Synthesis of CF,-containing
Compounds With PhSO,CF,H Reagent Through Difluoromethylene
Radical Anion Synthon Strategy,” Nature Communications 16 (2025):
7731-7741, https://doi.org/10.1038/s41467-025-62834-3.

27. W. Du, Q. Luo, Z. Wei, X. Wang, C. Ni, and J. Hu, “Switching From
2-pyridination to Difluoromethylation: Ligand-Enabled Nickel-Catalyzed
Reductive Difluoromethylation of Aryl Iodides With Difluoromethyl 2-
pyridyl Sulfone,” Science China Chemistry 66 (2023): 2785-2790, https://
doi.org/10.1007/s11426-023-1791-3.

28.R. Lv, L. Lou, T. Zhu, et al.,, “Additive-Free EDA Photochemical
Arylative Trifluoromethylation of Enamides With Trifluoromethyl Ben-
zothiazole Sulfones,” Organic Letters 27 (2025): 8493-8498, https://doi.
org/10.1021/acs.orglett.5c02330.

29. L. Lou, T. Zhu, J.-J. Zhang, and Z. Chen, “Metal- and Photosensitizer-
Free Hydrodifluoromethylation of Unactivated Alkenes via Acetamide-
Activated Difluoromethyl Aryl Sulfones,” Green Chemistry 28 (2026):
4515-4524, https://doi.org/10.1039/D5GCO6124E.

30. Z. Wei, Z. Lou, C. Ni, W. Zhang, and J. Hu, “Visible-Light-Promoted
S-trifluoromethylation of Thiophenols With Trifluoromethyl Phenyl Sul-
fone,” Chemical Communications 58 (2022): 10024-10027, https://doi.org/
10.1039/D2CC03921D.

31. D. J. Castillo-Pazos, J. D. Lasso, E. Hamzehpoor, et al., “Triarylamines
as Catalytic Donors in Light-Mediated Electron Donor-Acceptor Com-
plexes,” Chemical Science 14 (2023): 3470-3481, https://doi.org/10.1039/
D2SC07078B.

32.J. D. Lasso, D. J. Castillo-Pazos, J. M. Salgado, et al., “A General
Platform for Visible Light Sulfonylation Reactions Enabled by Catalytic
Triarylamine EDA Complexes,” Journal of the American Chemical Society
146 (2024): 2583-2592, https://doi.org/10.1021/jacs.3c11225.

33. I. Bosque and T. Bach, “3-Acetoxyquinuclidine as Catalyst in Elec-
tron Donor-Acceptor Complex-Mediated Reactions Triggered by Visi-
ble Light,” ACS Catalysis 9 (2019): 9103-9109, https://doi.org/10.1021/
acscatal.9b01039.

34. A. Dewanji, L. van Dalsen, J. A. Rossi-Ashton, E. Gasson, G. E.
M. Crisenza, and D. J. Procter, “A General Arene C-H Functionaliza-
tion Strategy via Electron Donor-Acceptor Complex Photoactivation,”
Nature Chemistry 15 (2023): 43-52, https://doi.org/10.1038/s41557-022-
01092-y.

35. E. de Pedro Beato, D. Spinnato, W. Zhou, and P. Melchiorre, “A
General Organocatalytic System for Electron Donor-Acceptor Complex
Photoactivation and Its Use in Radical Processes,” Journal of the American
Chemical Society 143 (2021): 12304-12314.

8 0f 10

Angewandte Chemie International Edition, 2026

BSUS017 SUOWILLIOD SA eSO 3|cfed ! dde au) Aq pauienob afe sappile YO B8N 0 SaIN1 40} Akeuq1 78Ul U0 AB|1M UO (SUONIPUOD-pUE-SLWLB)W0D" A8 1M AlId BUI|UO//SANY) SUONIPUOD PUE SULB L 3U) 885 *[9202/80/9¢] U0 ARidiauluo Aoiim ‘Ansiweyd d1uebio JO aimnisu| ybueus Ad Z90Ty68'31Ue/Z00T 0T/10p/w0d" A8 |1 Afe.q 1 BUI|UO//SANY WO papeojuMOqd ‘0 ‘ELLETEST


https://doi.org/10.3762/bjoc.16.183
https://doi.org/10.3390/pr10102054
https://doi.org/10.1016/j.isci.2020.101467
https://doi.org/10.1002/cey2.630
https://doi.org/10.1021/acs.chemrev.9b00719
https://doi.org/10.1016/j.chempr.2017.11.004
https://doi.org/10.1039/C9OB00734B
https://doi.org/10.1002/cctc.202100997
https://doi.org/10.1002/tcr.202300036
https://doi.org/10.1002/ejoc.201801079
https://doi.org/10.1021/acscatal.8b02066
https://doi.org/10.3390/molecules25071606
https://doi.org/10.1021/acs.orglett.9b02812
https://doi.org/10.1021/acs.joc.1c00383
https://doi.org/10.1021/acs.orglett.6b01301
https://doi.org/10.1021/acs.orglett.2c02150
https://doi.org/10.1002/anie.201510533
https://doi.org/10.1002/anie.202308816
https://doi.org/10.1021/acs.orglett.5c00102
https://doi.org/10.1021/jacs.7b11976
https://doi.org/10.1002/anie.202102597
https://doi.org/10.1038/s41467-025-62834-3
https://doi.org/10.1007/s11426-023-1791-3
https://doi.org/10.1021/acs.orglett.5c02330
https://doi.org/10.1039/D5GC06124E
https://doi.org/10.1039/D2CC03921D
https://doi.org/10.1039/D2SC07078B
https://doi.org/10.1021/jacs.3c11225
https://doi.org/10.1021/acscatal.9b01039
https://doi.org/10.1038/s41557-022-01092-y

36. M. E. Driscoll, B. T. Nicholls, and B. P. Fors, “Radical Deamination of
Primary Amines for Initiation of Controlled Polymerization,” Journal of
the American Chemical Society 147 (2025): 1639016395, https://doi.org/10.
1021/jacs.5¢02493.

37. T. Yan, J. Yang, K. Yan, Z. Wang, B. Li, and J. Wen, “A General Pho-
toactive H-Bonding EDA Complex Model Drives the Selective Hydrothio-
lation and Hydroxysulfenylation of Carbonyl Activated Alkenes,” Ange-
wandte Chemie International Edition 63 (2024): e202405186-€202405196,
https://doi.org/10.1002/anie.202405186.

38. E. Saux, M. Zanini, and P. Melchiorre, “Photochemical Organocat-
alytic Benzylation of Allylic C-H Bonds,” Journal of the American
Chemical Society 144 (2022): 1113-1118, https://doi.org/10.1021/jacs.1c11712.

39. J.-X. Wang, M.-C. Fu, L.-Y. Yan, et al., “Photoinduced Triphenylphos-
phine and Iodide Salt Promoted Reductive Decarboxylative Coupling,”
Advanced Science 11 (2024): 2307241-2307251, https://doi.org/10.1002/
advs.202307241.

40. K. Cao, N. Zhang, L. Lin, Q. Shen, H. Jiang, and J. Li, “The
Synthesis of ( E)- Vinyl and Alkynyl Sulfones by the Formation of an
Electron Donor-Acceptor Complex Using Thiosulfonates and Sodium
Iodide Under Visible Light,” Advanced Synthesis & Catalysis 366 (2024):
207-213, https://doi.org/10.1002/adsc.202300991.

41. T. Uchikura, F. Akutsu, and T. Akiyama, “Electron Donor-Acceptor
(EDA) Complex Mediated Visible-Light Driven Sulfur-Fluorine Bond
Reduction of Pentafluorosulfanyl Arenes Using Potassium Iodide,”
Chemical Communications 61 (2025): 6328-6331, https://doi.org/10.1039/
D5CC00764].

42.Y.Ye, Z. Ye, M. Guo, et al., “Visible-Light-Induced Meta-Selective Sul-
fonylation of Pyridine via an EDA Complex,” Chemical Communications
61 (2025): 6368-6371, https://doi.org/10.1039/D5CC00725A.

43. L. Lin, Z. Yang, J. Liu, et al.,, “Visible-Light-Induced Surfactant-
Promoted Sulfonylation of Alkenes and Alkynes With Sulfonyl Chloride
by the Formation of an EDA-Complex With Nal in Water at Room
Temperature,” Green Chemistry 23 (2021): 5467-5473, https://doi.org/10.
1039/D1GC00956G.

44.C. Liu, N. Shen, and R. Shang, “Photocatalytic Decarboxylative
Alkylation of Silyl Enol Ether and Enamide With N-(acyloxy)phthalimide
Using Ammonium Iodide,” Organic Chemistry Frontiers 8 (2021): 4166—
4170, https://doi.org/10.1039/D1QO00648G.

45. M.-C. Fu, R. Shang, B. Zhao, B. Wang, and Y. Fu, “Photocat-
alytic Decarboxylative Alkylations Mediated by Triphenylphosphine and
Sodium Iodide,” Science 363 (2019): 1429-1434, https://doi.org/10.1126/
science.aav3200.

46. G.-Z. Wang, M.-C. Fu, B. Zhao, and R. Shang, “Photocatalytic
Decarboxylative Alkylations of C(sp®)-H and C(sp?)-H Bonds Enabled by
Ammonium Iodide in Amide Solvent,” Science China Chemistry 64 (2021):
439-444, https://doi.org/10.1007/s11426-020-9905-1.

47. D. Cantillo, O. de Frutos, J. A. Rincon, C. Mateos, and C. O. Kappe,
“Continuous Flow a-Trifluoromethylation of Ketones by Metal-Free
Visible Light Photoredox Catalysis,” Organic Letters 16 (2014): 896-899.

48. H. Jiang, Y. Cheng, Y. Zhang, and S. Yu, “Sulfonation and Trifluo-
romethylation of Enol Acetates With Sulfonyl Chlorides Using Visible-
Light Photoredox Catalysis,” European Journal of Organic Chemistry 2013
(2013): 5485-5492, https://doi.org/10.1002/ejoc.201300693.

49. P. V. Pham, D. A. Nagib, and D. W. C. MacMillan, “Photoredox
Catalysis: A Mild, Operationally Simple Approach to the Synthesis of
a-Trifluoromethyl Carbonyl Compounds,” Angewandte Chemie Interna-
tional Edition 50 (2011): 6119-6122, https://doi.org/10.1002/anie.201101861.
50.J. Xu, Y. Li, X. Zhu, et al., “Pyridinium-Masked Enol as a Precursor
for Constructing Alpha-Fluoromethyl Ketones,” Organic Letters 25 (2023):
6211-6216.

51. S. Liu, J. Jie, J. Yu, and X. Yang, “Visible Light Induced Trifluoromethyl

Migration: Easy Access to a-Trifluoromethylated Ketones From Enol
Triflates,” Advanced Synthesis & Catalysis 360 (2018): 267-271.

52. 1. Deperasinska and J. Prochorow, “Solvent Effect on the Charge-
Transfer Absorption of Molecular Electron-Donor-Acceptor Complexes,”
Advances in Molecular Relaxation and Interaction Processes 11 (1977):
51-61.

53. O. Kysel’, G. Juhész, P. Mach, and G. Kosik, “Theoretical Study of
Solvent Effect on 7-EDA Complexation II. Complex Between TCNE and
Two Benzene Molecules,” Chemical Papers 61 (2007): 66-72.

54. E. Hiralal, F. Shaikh, I. Keresztes, J. A. Marohn, P. Clancy, and L. A.
Estroff, “Uncovering the Subtleties of Solvation and Speciation of Organic
Halide Salts in Organic Solvents,” Journal of Physical Chemistry B 130
(2026): 4809-4821, https://doi.org/10.1021/acs.jpcb.6c00787.

55. C. P. Kelly, C. J. Cramer, and D. G. Truhlar, “Single-Ion Solvation
Free Energies and the Normal Hydrogen Electrode Potential in Methanol,
Acetonitrile, and Dimethyl Sulfoxide,” Journal of Physical Chemistry B 111
(2007): 408-422, https://doi.org/10.1021/jp0654031.

56. K. Wakabayashi, Y. Maeda, K. Ozutsumi, and H. Ohtaki, “The
Structure of Solvated Halide Ions in Dimethyl Sulfoxide Studied by Raman
Spectroscopy and X-ray Diffraction,” Journal of Molecular Liquids 110
(2004): 43-50, https://doi.org/10.1016/j.molliq.2003.08.016.

57.S. Cai, C. Chen, Z. Sun, and C. Xi, “CuCl-Catalyzed Ortho Trifluo-
romethylation of Arenes and Heteroarenes With a Pivalamido Directing
Group,” Chemical Communications 49 (2013): 4552-4554, https://doi.org/
10.1039/c3cc41331d.

58. L. V. Okhlobystina, T. I. Cherkasova, and V. A. Tyurikov, “Study of the
Formation of Free Radicals in Reactions of Aliphatic Nitro Compounds
by the Method of Radical Trapping. 4. Formation of Short-lived Radicals
When Nucleophilic Reagents Are Reacted With Difluorodinitromethane
in Aprotic Solvents,” Bulletin of the Academy of Sciences of the USSR,
Division of Chemical Science 28 (1979): 2036-2043.

59. S. Stoll and A. Schweiger, “EasySpin, a Comprehensive Software Pack-
age for Spectral Simulation and Analysis in EPR,” Journal of Magnetic
Resonance 178 (2006): 42-55, https://doi.org/10.1016/j.jmr.2005.08.013.

60. Y. Wang, A. Noble, C. Sandford, and V. K. Aggarwal, “Enantiospecific
Trifluoromethyl-Radical-Induced Three-Component Coupling of Boronic
Esters With Furans,” Angewandte Chemie International Edition 56 (2017):
1810-1814, https://doi.org/10.1002/anie.201611058.

61. M. A. Cismesia and T. P. Yoon, “Characterizing Chain Processes in
Visible Light Photoredox Catalysis,” Chemical Science 6 (2015): 54265434,
https://doi.org/10.1039/C5SCO2185E.

62.Y. Zhao and D. G. Truhlar, “The M06 Suite of Density Functionals for
Main Group Thermochemistry, Thermochemical Kinetics, Noncovalent
Interactions, Excited States, and Transition Elements: Two New Function-
als and Systematic Testing of Four M06-class Functionals and 12 Other
Functionals,” Theoretical Chemistry Accounts 120 (2008): 215-241.

63. A. Bergner, M. Dolg, W. Kiichle, H. Stoll, and H. Preuf}, “Ab
Initio Energy-Adjusted Pseudopotentials for Elements of Groups 13-
17,” Molecular Physics 80 (1993): 1431-1441, https://doi.org/10.1080/
00268979300103121.

64. G. Igel-Mann, H. Stoll, and H. Preuss, “Pseudopotentials for Main
Group Elements (IIla Through VIIa),” Molecular Physics 65 (1988):
1321-1328.

65. R. Ditchfield, W. J. Hehre, and J. A. Pople, “Self-Consistent Molecular-
Orbital Methods. IX. An Extended Gaussian-Type Basis for Molecular-
Orbital Studies of Organic Molecules,” Journal of Chemical Physics 54
(1971): 724-728, https://doi.org/10.1063/1.1674902.

66. M. J. Frisch, G. W. Trucks, H. B. Schlegel, et al., “Gaussian 16 Rev. B.01,
Vol,” (2016).

67.J. Tomasi, B. Mennucci, and R. Cammi, “Quantum Mechanical
Continuum Solvation Models,” Chemical Reviews 105 (2005): 2999-3094,
https://doi.org/10.1021/cr9904009.

68. F. Weigend and R. Ahlrichs, “Balanced Basis Sets of Split Valence,
Triple Zeta Valence and Quadruple Zeta Valence Quality for H to

Angewandte Chemie International Edition, 2026

90f 10

BSUS017 SUOWILLIOD SA eSO 3|cfed ! dde au) Aq pauienob afe sappile YO B8N 0 SaIN1 40} Akeuq1 78Ul U0 AB|1M UO (SUONIPUOD-pUE-SLWLB)W0D" A8 1M AlId BUI|UO//SANY) SUONIPUOD PUE SULB L 3U) 885 *[9202/80/9¢] U0 ARidiauluo Aoiim ‘Ansiweyd d1uebio JO aimnisu| ybueus Ad Z90Ty68'31Ue/Z00T 0T/10p/w0d" A8 |1 Afe.q 1 BUI|UO//SANY WO papeojuMOqd ‘0 ‘ELLETEST


https://doi.org/10.1021/jacs.5c02493
https://doi.org/10.1002/anie.202405186
https://doi.org/10.1021/jacs.1c11712
https://doi.org/10.1002/advs.202307241
https://doi.org/10.1002/adsc.202300991
https://doi.org/10.1039/D5CC00764J
https://doi.org/10.1039/D5CC00725A
https://doi.org/10.1039/D1GC00956G
https://doi.org/10.1039/D1QO00648G
https://doi.org/10.1126/science.aav3200
https://doi.org/10.1007/s11426-020-9905-1
https://doi.org/10.1002/ejoc.201300693
https://doi.org/10.1002/anie.201101861
https://doi.org/10.1021/acs.jpcb.6c00787
https://doi.org/10.1021/jp065403l
https://doi.org/10.1016/j.molliq.2003.08.016
https://doi.org/10.1039/c3cc41331d
https://doi.org/10.1016/j.jmr.2005.08.013
https://doi.org/10.1002/anie.201611058
https://doi.org/10.1039/C5SC02185E
https://doi.org/10.1080/00268979300103121
https://doi.org/10.1063/1.1674902
https://doi.org/10.1021/cr9904009

Rn: Design and Assessment of Accuracy,” Physical Chemistry Chemical
Physics 7 (2005): 3297, https://doi.org/10.1039/b508541a.

69. F. Weigend, “Accurate Coulomb-Fitting Basis Sets for H to Rn,”
Physical Chemistry Chemical Physics 8 (2006): 1057, https://doi.org/10.
1039/b515623h.

70. J. Yamazaki, T. Watanabe, and K. Tanaka, “Enantioselective Synthesis
of Allenecarboxylates From Phenyl Acetates Through C-C Bond Forming
Reactions,” Tetrahedron: Asymmetry 12 (2001): 669-675, https://doi.org/
10.1016/S0957-4166(01)00114-8.

71. A. Alam, M. K. Zainab, S. A. Halim, et al., “Synthesis of Novel (S)-
Flurbiprofen-Based Esters for Cancer Treatment by Targeting Thymidine
Phosphorylase via Biomolecular Approaches,” Journal of Molecular Struc-
ture 1316 (2024): 138970138983, https://doi.org/10.1016/j.molstruc.2024.
138970.

72. B. Sun, H. Song, S. Pan, and C. Jin, “Visible Light-Induced C-C
Bond Cleavage for the Construction of Ketone Using Molecular Oxygen,”
Chemistry—A European Journal 31 (2025): €202500937-e202500944.

73. O. V. Fedorov, M. D. Kosobokov, V. V. Levin, M. I. Struchkova, and
A. D. Dilman, “Halogenative Difluorohomologation of Ketones,” The
Journal of Organic Chemistry 80 (2015): 5870-5876, https://doi.org/10.1021/
acs.joc.5b00904.

74.]. N. Demas, W. D. Bowman, E. F. Zalewski, and R. A. Velapoldi,
“Determination of the Quantum Yield of the Ferrioxalate Actinometer
With Electrically Calibrated Radiometers,” Journal of Physical Chemistry
85 (1981): 27662771, https://doi.org/10.1021/j150619a015.

75. A. Tlahuext-Aca, R. A. Garza-Sanchez, M. Schifer, and F. Glorius,
“Visible-Light-Mediated Synthesis of Ketones by the Oxidative Alkylation
of Styrenes,” Organic Letters 20 (2018): 1546-1549, https://doi.org/10.1021/
acs.orglett.8b00272.

76. E. E. Wegner and A. W. Adamson, “Photochemistry of Complex
Tons. III. Absolute Quantum Yields for the Photolysis of some Aqueous
Chromium(IIT) Complexes. Chemical Actinometry in the Long Wave-
length Visible Region,” Journal of the American Chemical Society 83
(1966): 394-404, https://doi.org/10.1021/ja00955a003.

77. CYLview, 1.0b; Legault, C. Y. Université de Sherbrooke, 2009.

78. T. Lu and F. Chen, “Multiwfn: a Multifunctional Wavefunction Ana-
lyzer,” Journal of Computational Chemistry 33 (2012): 580-592, https://doi.
0rg/10.1002/jcc.22885.

79. T. Lu, “A Comprehensive Electron Wavefunction Analysis Toolbox for
Chemists, Multiwfn,” The Journal of Chemical Physics 161 (2024): 082503,
https://doi.org/10.1063/5.0216272.

80. W. Humphrey, A. Dalke, and K. Schulten, “VMD - Visual Molecular
Dynamics, VMD: Visual molecular dynamics,” Journal of Molecular
Graphics 14 (1996): 3338, https://doi.org/10.1016/0263-7855(96)00018-5.

Supporting Information

Additional supporting information can be found online in the Supporting
Information section.

Supporting File: The data that support the findings of this

study are available in the Supporting Information of this article.

The authors have cited additional references within the Supporting
Information [45, 62-80].

10 of 10

Angewandte Chemie International Edition, 2026

BSUS017 SUOWILLIOD SA eSO 3|cfed ! dde au) Aq pauienob afe sappile YO B8N 0 SaIN1 40} Akeuq1 78Ul U0 AB|1M UO (SUONIPUOD-pUE-SLWLB)W0D" A8 1M AlId BUI|UO//SANY) SUONIPUOD PUE SULB L 3U) 885 *[9202/80/9¢] U0 ARidiauluo Aoiim ‘Ansiweyd d1uebio JO aimnisu| ybueus Ad Z90Ty68'31Ue/Z00T 0T/10p/w0d" A8 |1 Afe.q 1 BUI|UO//SANY WO papeojuMOqd ‘0 ‘ELLETEST


https://doi.org/10.1039/b508541a
https://doi.org/10.1039/b515623h
https://doi.org/10.1016/S0957-4166(01)00114-8
https://doi.org/10.1016/j.molstruc.2024.138970
https://doi.org/10.1021/acs.joc.5b00904
https://doi.org/10.1021/j150619a015
https://doi.org/10.1021/acs.orglett.8b00272
https://doi.org/10.1021/ja00955a003
https://doi.org/10.1002/jcc.22885
https://doi.org/10.1063/5.0216272
https://doi.org/10.1016/0263-7855(96)00018-5

	Sulfone Activation Triggered by Iodide Anion for Photoinduced Fluoroalkylations
	1 | Introduction
	2 | Results and Discussion
	3 | Conclusion
	Author Contributions
	Acknowledgments
	Conflicts of Interest
	Data Availability Statement
	References
	Supporting Information


