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Atomically dispersed catalysts have become a research frontier due to their excellent catalytic activity and selectivity，but the controllable

synthesis is still challenging．A library containing 37 elements was created to guide the fabrication ofmonoatomic catalysts．

Chin．J『．Catal．，2023，44：4—6 doi：10．1016／S1872-2067(22)64185—8

Solar to H202 in-situ generation andutilization：A self-cyclable

photocatalytic Fenton-like system
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The necessity and challenges associated with the new—type photocatalytic
Fenton—like system was introduced，followed by the discussion of the inno—

ration and breakthrough of the self-cyclable photo-Fenton system in this

highlights．An inspiration towards new—generation decentralized sustainable

environment treatment device is expected．
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Recent progress on design andapplications oftransition
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overall water splitting
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The synthesis method and design principle of transition metal sulfide elec—

trocatalytic materials are introduced，and the catalytic mechanism of OER

and HER in electrocatalytic water is analyzed，which provides reference for

rational design and research ofefficient electrocatalysts．
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The potential factors affect credible ammonia quantification in nitrogen reduction reaction(NRR)towards ammonia，including the aspects of

catalyst materials，experimental process，and quantification methods，and how they disturb the final results of ammonia quantification．

Chin．J『．Catal．，2023，44：67—95 doi：10．1016／S1872—2067(22]64152—4
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application
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Recent advances of In--based ternary metal sulfide in the field of photocata--

lytic C02 reduction have been systematically summarized and critically re—

viewed，highlighting the modification strategies and improving mechanisms

of In-based ternary metal sulfide for achieving high performance．
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Enzyme—Photo—coupled Catalytic System(EPCS]is an emerging solar—driven biomanufacturing technique．The essence of mass／energy

exchange in EPCS can be depicted as molecule，electron and proton transfer．The synergistic intensification of molecule—electron·proton
transfer is important in fortifying the mass／energy exchange in EPCS．
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The Z-scheme V205／g—C3N4 heterojunction was applied in heterogeneous photocatalytic cascade reaction for constructing phosphoryled

ring—fused quinazolinones．Both the photogenerated hole and photogenerated electron played a vital role in the cascade process．
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An unusual light—driven C02 assimilation by the PSII core complex in photosynthesis is found，which is likely to be a simultaneous event

along with the normal C02 assimilation taking place in dark reaction．

Chin．J7．Catal．，2023，44：127-138 doi：10．1016／S1872-2067[22]64190_1
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oxidation in differentpH electrolytes
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During the oxygen evolution reaction process，the rate determining step

(RDS]of NiFe LDH catalysts in alkaline condition is from+0 to+OOH while

*OHformation iS the RDS in neutral condition．
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An one。pot chemoenzymatic cascade reaction to synthesize chiral alcohol is realized by using the highly actjve and selective en．

zyme-met．al—single—atom hybrid
as the catalyst．The enzyme。metal—single—atom hybrid catalyst provides a promising strategy for effectively

merging the enzymatic and single—atom catalysis．
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Inter。plane 2D／2D ultrathin La2Ti20T／TisC2 MXene Schottky heterojunctions toward high-efficiency photocatalytic C02 reduction
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AphotocatalysL which is efficient due to the combination of Ti3C2，can achieve superior performance of C02 reduction to CO and CH4
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A photodecarboxylase from Micractinium conductrix active on medium and short。chain fatty acids
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A photodecarboxylase from Micractinium conductrix active on medium and short。chain fatty acids shows unique chain carboxylic acids sub_

sWate selectivity compared to the well—known CvFAP．

Chin．，CataL，2023，44：171-178 doi：10．1016／$1872-2067(22]64174_3

Biocatalytic aminohydroxylation of styrenes for efficient synthesis of enantiopure卢。amino alcohols

Ruiwen Hu，Anjie Gong，Langxing Liao，Yan-Xin Zheng，Xin Liu，Peng Wu，Fushuai Li，Huili Yu，Jing Zhao，Long。Wu Ye+，Binju Wang+，Aitao Li
8
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l

A general biocatalytic process of intermolecular aminohydroxylation of styrenes with aniline was developed in one‘pot process，which pro。

rides an efficient，environmentally friendly approach for production of high value—added enantiopure fl_amino alcohols，starting from cheap

and readily available alkenes．
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苯乙烯及其衍生物的生物氨羟化反应用于∥．氨基醇的高效合成

胡瑞文8”，龚安界6”，廖浪星6”，郑颜欣6”，刘 鑫6，吴 鹏6，李福帅6，郁慧丽8，
赵 晶8，叶龙武b，，王斌举6，，李爱涛8，+

8湖北大学生命科学学院，工业生物技术湖北省重点实验室，省部共建生物催化与酶工程国家重点实验室，湖北武汉430062

6厦门大学化学化工学院，理论与计算化学福建省重点实验室，固体表面物理化学国家重点实验室，福建厦1'3360015

摘要：∥一氨基醇是非常重要的手性砌块，广泛用于药物、天然产物、氨基酸及其手性助剂的合成．迄今为lE，超过300000干0

含有此类结构单元的化合物已被报道，其中包括2000多种天然产物、80多种已获批准的药物以及超过100种候选药物．鉴

于伊氨基醇的重要作用，对映选择性高效合成伊氨基醇具有非常重大的意义．过去几十年，研究人员一直致力于伊氨基醇

高效合成方法的开发．其中，通过利用过量的胺作为胺供体直接与环氧化物进行氨解反应，是合成∥一氨基醇最为实用和认

可的方法之一．此外，科学家也开发了使用各种路易斯酸或在不同有机溶剂中反应的化学法来提高环氧化物氨解反应的

效率．然而，这些方法普遍存在反应温度高、催化剂用量大、催化剂对水敏感以及有机溶剂危害大等缺陷．为了解决这些

问题，研究人员进一步开发出了水溶液体系中不依赖催化剂的环氧化物氨解反应，用于氨基醇高效合成．但该方法仍然需

要以高反应活性的环氧化物作为起始原料，导致其在选择性控制和后期应用方面存在一定的问题．此外，环氧化物(尤其是

手性环氧化物)难以制备，通常需要金属催化剂在苛刻的反应条件下进行．相比之下，以廉价易得的烯烃作为底物，通过

Sharpless不对称胺羟化反应合成氨基醇是一种极具潜力的方法，但该方法对许多类型烯烃如末端烯烃的催化活性很低．

针对上述问题，本文发展了一种酶法催化烯烃不对称氨羟化反应，采用一锅法合成光学纯的∥一氨基醇，它以血红素依

赖性细胞色素P450单加氧酶或黄素(FAD)依赖性苯乙烯单加氧酶作为催化剂．首先，催化烯烃不对称环氧化生产手性环氧

化物中间体，然后利用苯胺作为胺供体与环氧化物发生自发的化学氨解反应，从而合成相应光学纯的∥一氨基醇．利用

cluster—continuum(HCC)模型计算结合实验研究了环氧化物中间体与苯胺的氨解机理以及水分子在该反应中的关键作用．

结果表明，产物∥一氨基酸的光学纯度是由酶促反应中形成的环氧化物的绝对构型所决定．基于此，本文发掘了具有不同立

体选择性的P450单加氧酶或苯乙烯单加氧酶，用于催化苯乙烯和苯胺的氨羟化反应，并对反应条件，包括底物浓度、胺供体

浓度以及底物添加方式进行优化，分别高效地合成了(D一和忸)一构型的两种氨基醇，得率均为90％，产物的PP值分别为90％和

99％．最后，对该生物催化体系进行了底物谱的拓展，用于催化苯乙烯及其衍生物与苯胺的分子问的氨羟化反应，实现了多

种相应僻)一或($一构型∥一氨基醇的高效合成，得率为87％97％，ee值为90％99％．综上，本文开发的人工生物催化体系，为光

学纯的∥一氨基醇的高效合成提供了一种高效、绿色环保的新策略．

关键词：氨羟化反应；∥一氨基醇；烯烃单加氧酶：环氧化物氨解：化学酶反应
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