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2023 年，中国科学院理化技术研究所和华中师范大学的研究团队在《Angewandte Chemie》杂志上发表了一篇名为 “Plasmon‐Induced Radical‐Radical Heterocoupling Boosts Photodriven Oxidative Esterification of Benzyl Alcohol over Nitrogen‐Doped Carbon‐Encapsulated Cobalt Nanoparticles” 的研究论文。该研究聚焦于通过氮掺杂碳包裹钴纳米粒子，利用等离激元诱导的自由基 - 自由基异偶联，提升苯甲醇光驱动氧化酯化反应。
然而，一位名为 Dicyphus escalerae 的网友对论文中的 EPR 数据提出了诸多质疑。首先，在单位和共振条件方面，论文使用的布鲁克 EMXplus - 6/1 系列是典型的 X 波段光谱仪，工作频率约 9.8GHz，对于 g 值约 2.006 的 DMPO 捕获自由基，预期共振场约为 3490G，但论文中报道的共振场为 324.7G，这可能是单位换算问题，若仪器实际工作在 324.7mT（即 3247G），对应的微波频率约 9.1GHz，这对标准布鲁克系统来说并不常见，网友希望作者能明确 EPR 测量的准确实验条件和单位。
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其次，在超精细分裂值和自由基归属上，即便假设光谱仪工作在约 9.1GHz 且单位标注错误，论文报道的超精细分裂值也异常小，如 DMPO - OCH?为 3.25G（峰 - 峰），DMPO - OO?为 2.5G（峰 - 峰），远低于常见自旋捕获自由基的数值，可能存在校准错误、模拟不匹配或信号误识别，可通过 NIEHS 自由基捕获数据库进行验证。
再者，光谱归属存在模糊之处，在图 5e 中，青色谱线被指定为 DMPO - OO?自由基，橙色谱线在同一区域却被指定为相对不常见的 DMPO - CH (OH) R 自由基，根据分裂模式，若青色光谱代表超氧化物或烷氧基自由基，橙色光谱更可能对应分裂更宽（约 50G）的烷基型自由基，而非 DMPO - OCH?这样的烷氧基自由基，且在以甲醇为溶剂的体系中，超氧化物和烷氧基自由基（OCH?）都有可能，通过含微量水的对照实验可帮助区分。
总体而言，网友认为论文中的 EPR 数据需进一步澄清和重新评估，这些问题可能影响研究结论，希望作者能提供更多细节或修正，以强化文章对该领域的贡献。
https://onlinelibrary.wiley.com/doi/10.1002/anie.202312808
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Comments on the EPR Data Presented in This
Article

The EPR data in this article raise several concerns that warrant further clarification. To ensure the integrity and

reproducibility of the work, | would like to highlight a few specific points for the authors' consideration:

1. Possible Confusion Between Units and Resonance Conditions

The Bruker EMXplus-6/1 series is a typical X-band spectrometer operating at ~9.8 GHz. For DMPO-trapped
radicals with a g-value around 2.006, the expected resonance field is approximately 3490 G. However, the
reported resonance field in the article is 324.7 G. This might be a simple unit conversion issue (e.g.,

confusing mT with G), as 324.7 mT corresponds to 3247 G.

While such a mistake could be typographical, it's important to note that if the instrument was indeed
operating at a field of 324.7 mT, the corresponding microwave frequency would be ~9.1 GHz—an uncommon
value for standard Bruker systems. It would be helpful for the authors to clarify the exact experimental

conditions and units used in the EPR measurements.
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2. Hyperfine Splitting Values and Radical Assignments

Even assuming the spectrometer operated at ~9.1 GHz and the unit labeling was incorrect, the reported

hyperfine splitting values appear to be unusually small:

o DMPO-OCH3: 3.25 G (peak-to-peak)
o DMPO-007:2.5 G (peak-to-peak)

These values are far below those commonly observed for spin-trapped radicals. For reference, total
hyperfine splittings (2AN + AH) are typically:

o Superoxide or alkoxyl radicals: ~35-40 G
Hydroxyl radicals: ~45 G

Alkyl radicals: ~50-56 G

o Hydrogen radicals: ~80 G

o

o

The reported values could suggest either incorrect calibration, simulation mismatch, or signal
misidentification. These numbers can be verified using the NIEHS radical trapping database
([https://tools.niehs.nih.gov/stdb/index.cfm](https://tools.niehs.nih.gov/stdb/index.cfm)), which is a helpful

resource for EPR assignments.
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3. Ambiguities in Spectral Assignment
In Figure 5e, the assignment of spectra appears inconsistent:

o The cyan trace is assigned to a DMPO-O0~ radical.
o The orange trace, appearing in the same region, is assigned to DMPO-CH(OH)R—a relatively uncommon
or unreferenced radical species.

Based on the splitting pattern, if the cyan spectrum represents a superoxide or alkoxyl radical, then the
orange spectrum would more likely correspond to an alkyl-type radical with broader splitting (~50 G), rather
than an alkoxyl radical like DMPO-OCH3.

Additionally, in systems using methanol as solvent, both superoxide and alkoxyl radicals (OCH3) are
possible. Given that DMPO-OCHs typically shows broader lines compared to DMPO-00-, the observed
spectral features may more reasonably suggest oxidation of the solvent. Including a control experiment with
trace water could help distinguish between these possibilities, as superoxide would convert to hydroperoxyl
radicals (OOH-), leading to additional yH splitting.

Conclusion and Suggestions

Overall, the EPR data presented in this work would benefit from further clarification and possible re-evaluation.
The issues described above—particularly related to unit usage, spectral interpretation, and radical assignment—
could significantly impact the conclusions drawn. | believe the scientific community would greatly appreciate any
additional details or corrections the authors can provide.

Clarifying these points will strengthen the article and enhance its contribution to the field. | hope this feedback is

received in the constructive spirit in which it is offered.
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