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· Electrochemistry电化学 

· Surface Catalysis表面催化 

· Materials Chemistry材料化学 

Professor Korzeniewski's research involves using sensitive analytical techniques to monitor chemical and physical processes at liquid-metal interfaces. Korzeniewski教授的研究涉及使用感光分析技术，用来监测液态金属界面的化学和物理过程。These processes are classified as electrochemical and play a vital role in many areas of technological importance.这些过程被列为电化学并且在许多领域发挥重要作用。 
One area of research involves mapping pathways of surface catalyzed organic oxidation reactions.其中的一个研究领域涉及到表面途径有机催化氧化反应。Small alcohols and aldehydes are under study, because of their importance as fuel cell reactants and intermediates.小分子醇和醛正在作为研究对象，因为他们是重要的燃料电池的反应物和中间体。The oxidation of these species at the surface of a transition metal catalyst, such as platinum, releases electrical energy.过渡金属催化剂表面的这些物质的氧化物，比如铂，可以释放电能。基于氢Fuel cells based on the oxidation of hydrogen supply electricity for space exploration, and methanol powered fuel cells are investigated for use in commercial power generation and electric vehicles.燃料电池提供太空勘察的电力供应，以甲醇为燃料的燃料电池的研究则应用于商业发电和电动车辆。The Korzeniewski group studies factors that cause efficiency loss in these reactions.Korzeniewski小组研究导致这些反应中效率损失的因素。他们使用的是Electrochemical, spectroscopic and chromatographic techniques are used.电化学、光谱和色谱技术。Infrared spectroscopy aids the identification of species that block, or poison, the catalyst surface.红外光谱帮助鉴定阻碍或毒化表面催化剂的化合物。特定被吸附物可以实现百亿分之一摩尔级的检测。Gas and liquid chromatography allow the identification of soluble, partial oxidation products.气相和液相色谱允许可溶的、部分的氧化产品的鉴定。 

A related area of research involves the study of adsorption at metal-liquid interfaces.有关的研究领域涉及金属液界面吸附作用的研究。The adsorption of carbon monoxide (CO), an important fuel cell intermediate, is studied most often.一氧化碳（CO）的吸附性是被研究得最多的，因为它是燃料电池的一个重要中间体。Infrared spectroscopy is used to investigate how the voltage (potential) applied to the metal influences the chemical bonding and two dimensional structure of CO molecules on the surface.红外光谱是用来检测电压作用于金属如何影响表面化学键和一氧化碳分子两种空间结构。优化实验条件，使得结合在表面不同位置的分子能够被鉴定（分析方法：红外吸收法）。Defining experimental conditions whereby molecules bonded to different structural sites on surfaces can be identified based on independent infrared absorption bands has been an important focus (see publications below).More recently, we have been probing the energetics of CO adsorption on electrodes.最近，我们一直在探索CO对电极吸附的热力学。We have designed a thermostatted electrochemical cell that allows infrared measurements to be made at temperatures above and below ambient.我们设计了一个恒温调节的电化学电池，使得对于高于或低于周围温度的红外观测得以可能。Processes under investigation include the isothermal desorption of carbon monoxide and thermal activation of carbon monoxide and methanol oxidation.调查内容包括一氧化碳的等温解吸附作用以及氧化一氧化碳和甲醇的热激发。
Single crystal materials are used frequently in this research to investigate how the arrangement of atoms on the metal surface affects adsorption and reactivity.单晶材料在这项研究中经常被用来考察金属表面的原子安排是如何影响吸附作用和反应能力。Many of the single crystals are grown and oriented in the laboratory.许多单晶是在实验室中生长和引导出来的。We also prepare Pt and Pt-Ru crystallites for use as fuel cell catalysts.我们还准备将铂和铂-钌微晶作为燃料电池催化剂。
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The Pappas group uses several analytical techniques to study mechanisms of tissue loss and regeneration.  The main mechanism of tissue loss under investigation is apoptosis (programmed cell death).  Apoptosis plays a critical role in the selective removal of cells through either a receptor-mediated or intrinsic pathway.  Several methods developed in the Pappas labs have helped to elucidate the mechanisms and temporal dynamics of apoptosis.Pappas小组使用多种分析技术研究组织的损失和再生机制。正在研究的组织损耗的主要机制是细胞凋亡（程序性细胞死亡）。通过中间受体或内在途经，细胞凋亡在细胞的选择性移除中占有重要地位。Pappas实验室发明了多种研究方法，有助于阐明细胞凋亡的机制和时间动态。 

微分迁移率血细胞计数Differential Mobility Cytometry, a new method developed by Dr. Pappas and his students, is capable of monitoring cell adhesion, separating cells, and label-free detection.  This approach features long observation times, temporal resolution on the time scale of seconds or less, and the ability to maintain cells in homeostasis during separation.  Dr. Pappas has demonstrated the technique for cell separation, adhesion studies, apoptosis induction/detection, and cell loss.  Differential mobility has been used with traditional protein-based ligands or, more recently, with aptamers as the capture molecule in both capillary and microfluidic formats.微分迁移率血细胞计数微分迁移率的新方法是Pappas博士和他的学生开发的，它能监测细胞粘附，细胞分裂和免标签检测。这种方法的特点是观察周期长，以秒或更少的时间为单位的瞬时清晰度，并有能力保持在动态平衡中分离细胞。Pappas已论证了细胞分裂、粘附的研究方法, 诱导细胞凋亡并检测细胞损失的技术。微分迁移率已经被使用在传统的蛋白质为基础的配体中，或者更近的，都可以作为在毛细血管和微流体形式捕捉分子。 

在Pappas组里，Single Molecule and Fluorescence Correlation Spectroscopy (FCS) techniques have also been used in the Pappas group to study cell growth and death.  Using FCS and fluorogenic probes, his students have been able to detect caspase activity in an apoptotic cell in less than one hour after induction--the fastest measurement of such activity in a living cell.  FCS has also been used to investigate the temporal dynamics of protease activity in cells, as well as flow effects in some microfluidic designs developed by Pappas group students.  A subset of these single molecule projects investigates the light harvesting and energy transfer properties of phycobiliproteins for use as fluorescent labels and/or light gathering materials (Funded by the Robert A. Welch Foundation).单分子和荧光相关光谱（FCS）的技术也被用于研究细胞生长和死亡。使用FCS和荧光探针，他的学生已经能够在感应现象后不到一小时内检测到在凋亡细胞内的半胱天冬酶的活性，这是能在活细胞内测量这种活性的最短时间。这种技术也被用来研究在细胞蛋白酶活性的时间动态测量，以及由Pappas组学生设计开发了一些微流体流动的影响。这些单分子的项目的子集研究了用藻胆蛋白作为荧光标志和光收集材料的光捕获和能量转移特性（由the Robert A. Welch基金会资助）。 
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Principal Research Interests主要研究方向 

· Chemical and Optical Properties of Atmospheric Aerosols化学和大气气溶胶光学特性 

· Molecular Spectroscopy分子光谱 

· High-Speed Separations Applied to Environmental Analysis环境分析中的快速分离方法 

· 分离化学中Novel Architectures for Chemical Separations新型体系结构 

Professor Thompson's research interests involve using modern optical and separation based techniques to study the composition and chemical transformations occurring within earth's atmosphere.Thompson教授的研究兴趣包括利用现代光学和分离的技术来研究大气层的组成以及化学变化。Often, these efforts are focused on understanding the chemical and optical characteristics of atmospheric particulate matter and trace gases.通常，这些工作的重点是了解大气中微粒物质和痕量气体的化学性质和光学特性。These analytes are known to adversely affect human health, decrease visibility, and alter earth's radiative balance.这些分析物已经对人体健康产生不利影响，并且降低能见度，改变地球的辐射平衡。 

One recent effort has been the development of a device termed the aerosol albedometer .最近的一项研究是发展称为气溶胶反照率测量仪的设备。In this work, we have designed and constructed a device to simultaneously monitor aerosol scattering (bscat) and extinction coefficient (bext) at 532 nm.在这项工作中，我们设计并建造一个设备能够同时监测气溶胶散射和消光系数（在532纳米）。The ratio of these terms is known as the aerosol single scatter albedo (SSA) and is a key variable in assessing whether ambient particulate matter leads to a net warming or cooling of climate.这些系数的比例被称为气溶胶单次散射反照率（SSA），而且是评估大气颗粒是否导致气候变暖或变冷时的关键性变量。Measuring the scattering and extinction coefficients of the background ambient aerosol can be analytically challenging since extinction coefficients are typically < 100 Mm-1 (% Trans. > 99.99% over a 1 m path).测量散射和背景环境气溶胶消光系数可以解析难题，因为消光系数通常是<100毫米- 1（>99.99%超过1米的途径）。Therefore the techniques employed must be highly sensitive.因此，采用的技术必须具有很高的敏感度。 

In the future we hope to use this device in laboratory and field work to better understand how aerosol albedo varies as a function of chemical composition and mixing state.在未来，我们希望在实验室和实际工作中应用此设备，更好地了解如何气雾剂反照率变化作为一种化学成分的功能和混合状态。These efforts will include studies of the effect of chemical and physical transformations on the size and optical properties of various different aerosols and extraction of refractive index from measurements and application of Mie theory.这些工作将包括化学和物理变化的研究，用不同尺寸和光学性质的气溶胶，研究从测量和理论应用相结合的萃取折射率光学特性的影响。 
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Figure 1. 图1。 Aerosol extinction coefficient (bext), scattering coefficient (bscat), and albedo as measured with the aerosol albedometer at Kearney, NE over 2 two days in October 2007. 在Kearney,NE2007年10月份超过两天，用气溶胶反射仪测量气溶胶消光系数（bext），散射系数（bscat）和反射率。Blue data points represent extinction coefficient as measured by CRDS, the red circles represent scattering coefficient as measured with the integrating sphere, the black circles represent scattering coefficient measured with the reference nephelometer, and the green trace represents measured albedo as plotted on the second y-axi蓝数据点描绘了二极管衡量的消光系数，红色圈代表了用光度计的圆球测量的散射系数，黑色圆圈代表散射系数用参考浊度测量的，绿色痕迹测量反射率为代表在第二个Y轴所比对的。All times reflect local time at Kearney, NE任何时候都反映科尔尼，东北本地时间。The inset shows the correlation between scattering coefficient measured by the albedometer and the M903 reference nephelometer该图显示了由反射率测量仪和M903参考浊度测量消光系数的相互关系。 

In another recent project, our group has pioneered LED based cavity ring-down measurements (LED-CRDS).最近研究的另一个项目中，我们组率先利用LED基于光腔衰荡测量（LED—CRD）。In this technique, light from a light emitting diode (LED) is introduced into an optical resonator formed from 2 highly reflective mirrors, the LED is then quickly turned off.在这从技术中，光从光发射二极管引入到高反射镜组成的光学谐振器里，然后迅速关闭光发射二级管。Several on / off cycles are shown in figure A below.若干个开/关循环如下图A所示。 
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Since the mirrors involved are highly reflective (R > 0.999), the light continues to travel between the mirrors for a few microseconds after switching off the LED.由于所用的镜子具有高度反射性（反射率>0.999），所以在关掉后LED后的几微秒内，光线在镜子之间继续往反数次。A plot of light intensity in time after switching off the LED yields an exponential decay curve as shown in the figure on the right.在关掉LED一段时间内，光强度会有一个指数衰减曲线（如右图所示）。The time constant (tau) of this decay is the measured variable in a CRDS experiment.时间常数（τ）是在CRD实验中的测量变量。This time constant is a measure of the rate of optical attenuation of the sample which is placed between the mirrors.这时间常数是对是放在镜子之间的样本光学衰减率的说明。 This time constant is inversely proportional to the concentration of an absorbing gas placed in the measurement cell.这时间常数成反比于测量空间内吸收气体的浓度。We have initially applied this instrument to the measurement of absorption by ozone and molecular iodine.我们已开始应用该仪器测量对臭氧和碘分子的吸收。把Use of LED's for the CRDS technique offers several advantages (inexpensive, low power, broad emission) over laser sources for CRDS, but also present certain practical challenges.LED应用于CRD技术提供了诸多优势（廉价，低功耗，广泛的散射量）。In the near future we hope to explore new twists on this technique to exploit the unique characteristics of the LED source and the high sensitivity of CRDS.在不久的将来，我们希望能探索新的技术利用了LED光源的独特性和高灵敏度的在CRD领域。This project was featured in a recent issue of Laser Focus World magazine.这个项目会发表在的激光世界杂志最新一期。 
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Principal Research Interests主要研究方向 

· Photosynthesis光合作用 

· Biological Electron Transfer生物电子转移 

· Iron-Containing Proteins含铁蛋白质 

· Plant Nitrogen and Sulfur Metabolism植物氮和硫的代谢 

· 含Disulfide-Containing Regulatory Proteins二硫的调节蛋白 

The iron-sulfur protein ferredoxin plays a key role in photosynthesis in all oxygen-evolving organisms.铁氧化还原蛋白（铁流蛋白）在所有供养有机体中起着关键作用-光合作用。Ferredoxin, which contains a single [2Fe-2S] cluster that functions as a low-potential, one-electron carrier, is reduced in a light-dependent reaction and subsequently serves as the electron donor for a large number of electron-requiring processes.铁氧化还原蛋白，它包含一个[2铁-2硫]集群，作为一种低潜力，单电子载体，是减少轻依赖反应，随后为大量需电子过程提供电子。Prof. Knaff's group studies five enzymes that use reduced ferredoxin as the electron donor: sulfite reductase; nitrate reductase; nitrite reductase; thioredoxin reductase; and glutamate synthase.Knaff教授的研究小组研究5种酶用来减少铁氧化还原蛋白作为电子供体：亚硫酸盐还原酶，硝酸盐还原酶，亚硝酸盐还原酶，硫氧还蛋白还原酶和谷氨酸合酶。A major focus of this work is identification of the specific protein domains involved in the interactions between ferredoxin and these enzymes.这项工作的重点是鉴定具体的蛋白质领域，包括铁氧化还原蛋白和酶的相互作用。Kinetic and spectroscopic measurements are also being carried out to elucidate the mechanisms of several of these enzymes and x-ray crystallography is动力学和光谱测量实验用来证明清楚这些酶的机理，亚硝酸盐还原酶和谷氨酸合酶三维结构已经被X射线单晶衍射所确定being used to determine three-dimensional structures for nitrite reductase and 。 

A key step in sulfate assimilation involves the reduction of 5'-adenylsulfate (APS), a reaction catalyzed by the enzyme APS reductase.硫酸盐同化的一个关键步骤是涉及5’-嘌呤硫酸盐（APS）的还原，和反应还原酶催化认可。Prof. Knaff's group is studying the mechanism of APS reductases, isolated from bacteria, algae and plants, with particular emphasis on the roles of disulfide/dithiol redox couples and of a unique [4Fe-4S] cluster in the enzyme mechanism.纳夫教授的研究小组正在研究APS还原酶的机制，从细菌，藻类和植物中提取的，与二硫键的作用，特别强调在酶的机理里面，与二硫化合物的氧化还原和一个独特[4Fe - 4S]酶群的作用。X-ray crystallography and NMR spectroscopy are being used in attempts to determine the structures of these eX射线晶体衍射和核磁共振光谱正在用于试图确定这些酶的结构。A possible role for APS reductase in the response of plants to oxidative stress is also being explored.、在植物氧化反应中还原酶可能发挥的作用也正在探索。 

Thioredoxins and glutaredoxins are small ubiquitous proteins that contain a single disulfide in the oxidized form, which is converted to two thiols in the reduced form.硫氧化蛋白和谷氨氧化蛋白是很小的普遍存在的蛋白质，里面含有一个单二硫的氧化形式，可以被还原为两个硫醇。Prof. Knaff's group is studying the role of these proteins in the regulation of enzymatic activity and of gene expression and their role in protecting cells against oxidative damage.Knaff教授的研究小组正在研究这些蛋白质在酶活性和基因表达方面的规律及其在保护细胞免受氧化损伤的调控作用。同时Studies of the mechanism of disulfide reduction are also being carried out.对二硫键还原机理的研究也正在进行中。
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· Natural Product Isolation天然产物的分离 

· Mechanistic Enzymology酶学机理 

· Cloning/Expression of Sterol Genes克隆/表达基因的甾醇 

NesThe research of Professor Nes is concerned with the study of the biochemistry and molecular biology of phytosterols (including fungal sterols) and other natural products.教授是生物化学和分子生物学方面的专家，着重于对植物甾醇（包括真菌固醇）和其他天然产物的研究。Phytosterols are essential components of life.甾醇类植物是生活的重要组成部分。NesProfessor Nes is interested in the evolution of sterol asymmetry and specificity in nature.教授感兴趣的是甾醇自身不对称性和特殊性的演变。The central dogma for sterol chemists is: what specific features of sterol structure are special in growth, differentiation and reproduction and what biochemical and physiological factors promote and/or limit transformations in sterol structure?甾醇化学家的中心法则是：甾醇结构的特点是生长，分化和繁殖特殊以及生化和生理的哪些因素促进或限制甾醇结构的转变？To this end, Professor Nes has been studying the relationship between function and ecology of phytosterols and of protein structure and function of enzymes that control carbon flux through the phytosterol pathways of biological systems that range from the cyanobacteria to tracheophytes and in plant pests and pathogens.为此，教授内斯一直在研究，通过对生物系统的植物甾醇途径之间的职能和植物甾醇的生态学和蛋白质结构和功能的酶控制碳通量的关系，包括从蓝藻到维管植物和植物中有害生物和病原体。Multidisciplinary training of post-doctoral associates, graduate and undergraduate students is tripartate and involves:各种学科的博士后，研究生和本科生的研究涉及一下三个部分： 

· 生物Bioorganic and radiotracer synthesis, natural product isolation and characterization using modern chromatographic and spectroscopic techniques;有机与示踪剂的合成，利用现代色谱和光谱技术对天然产物分离和鉴定；
· Cloning, sequencing, expression and purification of proteins, followed up with studies on mechanistic enzymology, and克隆，测序，表达及蛋白纯化，同时对机械酶学研究； 

· 使用全细胞模型系统对Structure/function studies using whole cell model systems and pulse/chase experiments to study sterol sequencing in phytosterol turnover.结构/功能研究和脉冲/追逐实验，以研究在甾醇类植物中甾醇测序。 

NesProfessor Nes has discovered that phytosterols differ from animal and insect sterols in that plants possess the ability to methylate the sterol side chain at carbon-24.教授发现，植物甾醇和动物甾醇有明显不同，植物有足够能力在甾醇链的碳-24处甲基化。This unique biochemical difference in phytosterol structure has been shown to be of commercial value in both the development of transgenic plants that possess broad-based insect resistance and the rational design of sterol methylation inhibitors that can function as taxa-specific antifungal agents.植物甾醇这种独特的生化结构的差异已经显示出具有商业价值的是无论是在那些拥有基础广泛的抗虫性还是甾醇甲基化抑制剂，都可以发展具有抗真菌药物的合理设计的转基因植物。 

代表性论文：
6. Paul W. Paré博士
	
	Title: 职称： 
	Associate Professor 副教授 

	
	Education: 教育背景： 
	Ph.D., University of Texas at Austin, 1991; Postdoctoral Study, Institute of Biological Chemistry, Washington State University博士，德克萨斯大学奥斯汀分校，1991年；博士后研究，华盛顿州立大学生物化学系

	
	Research Area: 研究领域： 
	Biochemistry 生物化学 

	
	Office: 办公室： 

Phone: 电话： 

Email: 电子邮件： 
	Chemistry 413-B 化学系413–B 

806-742-3062 806-742-3062 

Paul.Pare@ttu.edu Paul.Pare @ ttu.edu 

	
	
	Research Group 研究小组 

Personal Web Page 个人网页 


Principal Research Interests主要研究方向 

· Natural Products Chemistry天然产物化学 

· Plant Signal Transduction植物信号转换 

· Space Science Program空间科学项目 

ParéResearch activities in the laboratory of Professor Paré focus on understanding how plants produce natural products as well as how such chemicals function in the context of biological systems.  Experimental approaches range from organic synthesis to biochemistry and molecular biology.教授实验室的研究重点是理解植物如何产生的天然产品，以及如何在此类化学品的生物系统中的功能。实验方法包括从有机合成到生物化学和分子生物学。Plant systems that we have recently published on and routinely grow in the laboratory include Arabidopsis, corn, cotton, onion and tomato.  Caterpillars are reared in a laboratory incubator and several bacterial lines are maintained.  Specific research projects that are on going or have been completed during my time at Texas Tech University are described below.我们最近发表的和正常生长在实验室的植物包括拟南芥，玉米，棉花，洋葱和西红柿。毛虫是在实验室孵化器里饲养和几个细菌线得以维持。在我在德克萨斯理工大学的这段时间里，具体的研究项目，进行中或已经完成的如下所述。 

Chemical Elicitors Induce Plant Defense Responses 化学诱抗剂诱导植物抗病防卫反应 

Leaves normally release low levels of volatile chemicals, but when a plant is damaged by herbivorous insects, many more volatiles are released.  These volatiles attract both parasitic and predatory insects that are natural enemies of herbivores.  Activation of such defense responses by plants can be triggered by non-volatile elicitors that make direct contact with plant tissue or by volatile chemicals that are air-borne in their transmission.  An example of a non-volatile elicitor is volicitin ( N -[17-hydroxylinolenoyl]-L glutamine) isolated from the regurgitant of the agricultural pest beet armyworm and activate in triggering the emissions of volatile organic compounds when in contact with damaged corn leaves.   Volatile components such as methyl jasmonate and certain C 6 alcohols can also be released from and trigger defense responses in plants.  We are interested in characterizing the initial biochemical responses that are activated in model plant systems in response to chemical elicitors.叶子通常释放比较少的的易挥发性化学物质，但是当一个植物被植食性昆虫破坏，更多的挥发性物质会释放出来。这些挥发性物质吸引寄生和捕食性昆虫，是草食性昆虫的天敌。植物这样的防卫反应活动可以触发非易失性激发子，使植物组织或与靠空气传播的挥发性化学物质在传播过程中直接接触。一个非挥发性激发子的例子是volicitin（N-[17-hydroxylinolenoyl] -L谷氨酰胺）,是农业害虫甜菜夜蛾反刍和接触到玉米叶后受损，挥发性有机化合物激活被排放分离到得。如茉莉酸甲酯和某些6碳醇等挥发性物质也可以被释放，引发植物防御反应。我们感兴趣的是模式植物系统启动了针对化学诱导子的最初生化反应的特征。 

Bacterial Volatile Chemicals Trigger Plant Growth Promotion 细菌挥发性化学品触发促进植物生长 

Plant growth-promoting rhizobacteria are a wide range of root-colonizing bacteria with the capacity to enhance plant growth by increasing seed germination, plant weight, and crop yields.  Little has been reported as to the role of microbial volatiles in regulating plant growth and development, although we have recently observed that certain bacterial volatiles can serve as agents for triggering growth promotion in Arabidopsis.  We are interested in identifying genes that are up or down regulated by exposure to bacterial volatile emissions as a way to probe the signal transduction sequence responsible for enhanced plant growth with exposure to bacterial volatiles and chemical analogues.植物促生菌是具有根本广泛能力提高植物生长，可以通过提高种子发芽，植物重量和收获产量来实现。一些报道表明挥发性微生物能调节植物生长和发展，虽然我们最近发现，某些细菌挥发物可以作为反应物触发拟南芥促进增长。我们的兴趣在确定基因的增加或减少能是否控制接触细菌挥发排放，以此来探测信号转导序列与接触细菌和化学挥发物类似物促进植物生长。 

Plant Carbon Allocation and Partitioning of Metabolites with Elevated CO 2 Conditions 升高CO2的条件下植物碳和代谢物分配率 

Space flight conditions can activate changes in the allocation of carbon in plants.太空飞行条件下可以激活植物中碳分配的变化。Although many of these modifications to plant growth and development have been attributed to microgravitational forces, other space flight conditions, such as elevated carbon dioxide or volatile organic compounds imposed by growth in a closed system, may influence specific biochemical pathways, as well as the overall physiology of the plant.虽然许多影响植物生长和发展的原因归咎于微重力的大小，其他空间飞行条件，例如大气二氧化碳浓度升高，或在一个封闭的系统发展施加挥发性有机化合物，可能会影响特定的生化途径，以及整体植物生理特征。We are examining how elevated carbon dioxide levels and ethylene may influence carbon partitioning between volatile emissions, root secretions and the metabolic flux into constitutive secondary phytochemicals and primary metabolites.我们正在研究如何提高二氧化碳和乙烯的含量可能会影响碳的分配，在挥发性物质的散发，根分泌物和代谢通量中到构成二级植物化学和初级代谢产物进行分配。 

Free-Radical Scavenging by Polyphenolic Flavonoid Compounds 多酚黄酮类化合物清除自由基 

Flavonoids are plant natural products that can reduce the abundance of oxidative free radicals in a biochemical system by scavenging and quenching radical species.类黄酮是植物的天然产品，可以清除和淬灭自由基碎片以减少生化系统中氧自由基的量。Measurements of flavonoid reduction potentials and direct comparisons of flavonoids with other antioxidant compounds have been reported.  However, the specific mechanism of flavonoid antioxidation activity has not been elucidated.黄酮类化合物的还原性潜力以及其他抗氧化剂类化合物的直接比较的已经有过报道。然而，类黄酮抗氧化活性的具体机制尚未阐明。By identifying the major oxidative products formed by the reaction of model flavonoids with radical species, these radical generated products have provided insight into specific mechanisms of flavonoid-antioxidant reactions.通过对黄酮类化合物与自由基的模型反应形成的主氧化产物的鉴定，这些自由基产生产品已经由进入黄酮类抗氧化剂反应的迹象。 
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Principal Research Interests主要研究方向 

· Structure and Mechanism of Metalloenzymes金属酶的结构与机制 

· EPR Spectroscopic Studies电子核磁共振光谱研究 

· Site-Directed Mutagenesis定点诱变 

· Drug Discovery药物开发 

Professor Shaw's research program involves the study of the structure and function of physiologically important metalloenzymes.Shaw教授的项目涉及生理学重要金属酶的结构和功能研究。Structures of the metal binding sites of these biological molecules are under investigation largely through the use of optical and electron paramagnetic resonance (EPR) spectroscopy.这些生物分子中具有金属结合点的结构，主要是使用光学和电子顺磁共振（EPR）光谱鉴定的。Mechanistic details of the functions of metal ions in these proteins are being studied through the use of spectroscopy coupled to rapid kinetic techniques in order to detect short-lived species such as reaction intermediates and enzyme complexes with substrates or inhibitors.在这些蛋白质与金属离子作用机理细节正在通过光谱耦合快速动力学技术，以检测短寿命的碎片，比如如反应中间体和基板或抑制剂酶的复合物物种。Enzyme structure-function relationships are analyzed by site-directed mutagenesis combined with presteady-state spectroscopy and steady-state enzyme kinetic techniques.酶结构与功能的关系进行了分析，用稳定分光光谱和稳态酶动力学技术相结合的定点突变。 

Current interest is focused on the metallo-ß-lactamases purified from the pathogenic organism Bacillus cereus.目前的研究的重点是集中在从病原生物杆状菌中纯化出的金属-β-内酰胺酶。ß-Lactamases catalyze the hydrolytic inactivation of ß-lactam antibiotics such as penicillins and cephalosporins and thereby constitute the major mechanism by which pathogenic bacteria become resistant to such antibioticsß -内酰胺酶催化使内酰胺类抗生素水解失活，如青霉素和头孢菌素，从而构成病菌对这种抗生素产生抗药性的主要机制。Clearly, understanding the reaction mechanisms of ß-lactamases is important to the pharmaceutical industry.显然，了解ß -内酰胺酶反应机制在制药工业上是非常重要的。Continuous-flow/freeze-quench techniques are being used to generate time-resolved EPR spectra on the millisecond time scale of the Co(II)-reconstituted ß-lactamase during its reaction with ß-lactam antibiotics.连续流/冰点淬灭技术被用于电子顺磁共振光谱，在钴（II）再生ß –内酰胺酶在与β-内酰胺抗生素毫秒反应时间范围内生成。因此Such studies yield information concerning the number and chemical identity of reaction intermediates and hence are very useful in exploring enzymatic reaction mechanisms.这些研究产生资料的数量和反应中间体的花学式，对探索酶促反应机制非常有益。 

The structural gene for the B. cereus 5/B/6 ß-lactamase has been cloned into an Escherichia coli expression vector and techniques have been devised to purify the hyperexpressed B. cereus enzyme (both wild type and mutant forms) to homogeneity in very high (~90%) yield.5/B/6 ß -内酰胺酶的结构基因已克隆为大肠杆菌表达载体，克隆技术已制定，净化B芽孢杆菌酶（包括野生型和突变形式）的同质性产量非常高（90％）。Using site-directed mutagenesis techniques and this recombinant construct, a study of the relationship of protein structure to enzymatic function of this enzyme has begun.利用定点突变技术和这个重组构造，在酶功能上对蛋白质的结构关系的研究已经开始了。So far, 44 mutant forms of the enzyme have been expressed and 12 of these purified and characterized.到目前为止，44种酶突变体的形式被表达与12种已经被纯化和鉴定了。These experiments are designed to identify those amino acid residues in the protein which are important in substrate specificity and catalysis.这些实验的目的是查明那些蛋白质在底物特异性和催化性上比较重要的的氨基酸残基。 

Inhibition of metallo-ß-lactamases has proven to be problematic.抑制的金属-β-内酰胺酶已被证明是有问题的。In a collaborative project with Professor John Buynak's group at Southern Methodist University we have used a national drug design approach to test compounds as putative irreversible or reversible inhibitors of the B. cereus 5/B/6 ß-lactamase.在与教授约翰Buynak南方卫理公会大学John Buynak教授的研究组的合作中，我们使用了国家药物设计方法，测试公认作为杆菌5/B/6 ß -内酰胺酶不可逆转或可逆抑制剂的化合物。 In separate studies, we are using combinatorial chemistry methods to discover a new class of ß-lactamase inhibitors.在独立的研究，我们采用组合化学方法发现一类新的SS -内酰胺酶抑制剂。 The results of these experiments may yield further insight into the mechanism of the enzymatic reaction and be of importance to the pharmaceutical industry.这些实验的结果将对酶的反应机制有进一步了解，并成为制药工业上起重要作用。 
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Principal Research Interests主要研究方向 

· 盐作用下Regulation of mRNA stability by salt stressmRNA的稳定性调控
· 盐作用下Function of ion transporters on ion homeostasis under salt stress离子平衡的功能离子转运 

· Chromatin remodeling in response to abiotic stress染色质重塑适应非生物胁迫 

Plants frequently encounter unfavorable conditions that adversely affect their growth, development, and productivity.  How plants sense, transduce and response to abiotic stresses is a fundamental question that is of tremendous significance for the future of agriculture.  My research focuses on understanding how plants cope with environmental stresses, especially salinity that adversely affects more than 20% of the cultivated land.植物经常遇到的不利条件，影响他们的成长，发展和生产力。植物如何感觉，转导和响应非生物环境是一个根本的问题，对农业的未来有意义重大。我的研究着重在于了解植物如何应对环境压力，尤其是盐度的不利影响超过20％的耕地。 

Control of mRNA stability in response to abiotic stress盐作用下Regulation of mRNA stability by salt stressmRNA的稳定性调控
Fine regulation of gene expression is required for normal growth and development, as well as for stress adaptation.  Although research has focused on regulation that is exerted at the transcriptional level, post-transcriptional control of gene expression is now emerging as a pivotal check point.  mRNA stability is one of the major post-transcriptional regulation mechanisms.   The components of the mRNA decay machinery, especially those involved in signal transduction pathways that convert environmental stimuli into changes in mRNA stability, remain largely unknown.  A very interesting phenomena observed from my previous findings is that the SOS1 transcript level in transgenic plants overexpressing SOS1 is substantially up-regulated by NaCl treatments (Shi et al., 2003), suggesting that a post-transcriptional regulation mechanism might be involved in controlling the stability of SOS1 transcripts.  Research will be performed to identify: 1.基因表达的精细调控需要正常生长发育，以及压力调适。虽然研究的重点是基因转录水平，但现在基因转录后的表达调控也是个关键。mRNA的稳定是一个主要的转录调控机制。mRNA组成的降解机理，尤其是在信号转导通路参与的转换成mRNA的稳定性变化的环境刺激，仍是未知数。一个非常有趣的现象我以前的观察结果是，在NaCl条件下，SOS1高表达转基因植物SOS1转录水平大幅上升（Shi等，2003年），这表明转录后调控机制可能是在控制SOS1稳定工作。研究结果需要鉴定以下几点：1.the core cis-elements in the 5' coding sequence of the SOS1 transcript that are responsible for mRNA instability and NaCl-induced stability, 2.核心顺元素在SOS1编码序列5’位置，为基因不稳定和氯化钠负责诱导稳定，2.the trans-acting proteins that modulate SOS1 mRNA instability and stability using in vitro and in vivo interaction techniques, and反式作用的蛋白质，调节SOS1基因不稳定和稳定的使用体外和体内的互动技术，3.components of the signaling pathway that control SOS1 mRNA stability by screening for mutants that alter SOS1 mRNA transcript abundance.信号通路的组成部分，控制SOS1基因筛选稳定的突变，从而改变SOS1基因转录丰度。 

Role of AtHKT1 on ion homeostasis under salt stress盐作用下对离子平衡的AtHKT1规则 

The Arabidopsis thaliana HKT1 (AtHKT1)  controls Na+ transport in planta since loss-of-function mutations suppress the Na+ sensitive phenotype of sos3, sos2 and sos1 (salt-overly-sensitive) mutant seedlings by reducing Na+ accumulation.在拟南芥HKT1（AtHKT1）控制钠的运输，因为丧失功能的突变抑制钠离子，减少钠敏感的表型sos3，sos2和sos1（盐过于敏感）突变株幼苗。A significant new discovery is that hkt1 mutations also suppress the K+-deficient phenotype of sos seedlings and facilitate the maintenance of intracellular K+ levels in environments with excess NaCl.一个重大的新发现是，hkt1突变也抑制SOS苗木K显型不足，需要维持在过量氯化钠的环境才能保持钾的水平。The goal of our research is to understand how Na+ and K+ acquisition and homeostasis are interrelated and coordinately controlled by using AtHKT1 molecular genetic resources.我们研究的目标是了解Na离子和K 离子的吸收与平衡关系的协调，使用AtHKT1分子遗传资源的控制。Specific aims of our research are to: 1.我们的研究的具体目标是：1.Establish the cellular role of AtHKT1 in Na+ and K+ acquisition and the role of AtHKT1 in Na+ and K+ uptake and transport from root to shoot in whole plant context using our loss- and gain-of-function genetic resources, 2.在那建立了AtHKT1细胞的作用Na离子和K离子的吸收和它们的运输，从根到枝整个植物使用我们的损失和收益的功能基因资源。2.Identify AtHKT1 regulators by genetic, molecular and biochemical approaches.确定由遗传，分子生物学和生物化学方法的AtHKT1标准。 

Chromatin Remodeling and Stress Responses 染色质重塑和应激反应 

The organization of chromatin is a fundamental transcriptional control mechanism in eukaryotic cells.  Chromatin remodeling mediated by modification of epigenetic components in selected DNA can either activate or suppress the expression of embedded genes.  As components of the nucleosome, histones and their modification by acetylation and deacetylation are elucidated to regulate gene expression in eukaryotic organisms.  We recently isolated a mutant showing enhanced expression of stress and ABA responsive genes, and phenotypes of sensitivity to freezing and delayed flowering, suggesting that this gene is a negative regulator of stress and ABA signaling.  Molecular approaches revealed a T-DNA insertion in a gene encoding a WD-repeat protein that is localized in nucleus and can physically bind to H2B and H4.  Together with its high similarity to a human protein that is a component of a protein complex involving in chromatin remodeling, it suggests that this protein might be involved in chromatin remodeling through histone acetylation/deacetylation to regulate gene expression.  Research will be conducted to dissect a putative nuclear repressor complex in Arabidopsis and to elucidate the mechanism of repressive chromatin formation in response to abiotic stresses.染色质组织是一个根本性的真核细胞转录调控机制。染色质重塑在选定的基因介导的表观遗传修饰成分可以激活或抑制基因表达的嵌入式。作为核小体，组蛋白的组成部分及其乙酰化和脱乙酰化修饰，在阐述规管真核生物基因的表达。我们最近分离出了一种突变异种，显示出增强基因表达和ABA反应基因，并冻结敏感表型和延迟开花，这表明这个基因就是一种压力和ABA信号负调控。分子方法显示在一个基因编码的WD -重复蛋白，在定位于细胞核和T - DNA插入可以实际结合H2B和H4。加上与人类的一种蛋白质高相似，在涉及复杂的组成部分染色质重塑，它表明这种蛋白质可能参与染色质重塑通过组蛋白乙酰化/脱乙酰化来调节基因表达。研究会进行解剖假定的核拟南芥综合体，阐明非生物逆境的压抑染色质形成机制。 

代表性论文：
9. Joachim Weber博士 
	
	Title: 职称： 
	Associate Professor 副教授 

	
	Education: 教育背景： 
	Ph.D., Medical University of Lübeck, Germany, 1990; Postdoctoral, University of Rochester, NY, 1990-1995; Research Assistant Professor, University of Rochester, NY, 1995-2003博士，吕贝克医科大学，德国，1990；博士后，纽约罗切斯特大学，1990-1995；大学研究助理教授，纽约罗切斯特大学，1995-2003年 

	
	Research Area: 研究领域： 
	Biochemistry 生物化学 

	
	Office: 办公室： 

Phone: 电话： 

Email: 电子邮件： 
	Chemistry 413-D 化学系413-D 

806-742-1297 806-742-1297 

Joachim.Weber@ttuhsc.edu Joachim.Weber @ ttuhsc.edu 

	
	
	Research Group 研究小组 


Principal Research Interests主要研究方向 

· ATP Synthase – The World's Smallest Rotary MotorATP合酶-世界上最小的旋转电机 

· Mutational Analysis of Enzymatic Function突变酶的作用分析 

· Biophysical Chemistry生物物理化学 

ATP is the fuel for energy-requiring processes in all organisms.  Every day the human body produces approximately its own weight in ATP.  The enzyme ATP synthase is responsible for the bulk of ATP synthesis.  It uses a transmembrane proton gradient to synthesize ATP from ADP and inorganic phosphate, and it hydrolyses ATP to transport protons across the membrane.  ATP synthesis/hydrolysis and proton translocation are tightly coupled by a unique mechanism, subunit rotation, making ATP synthase a very efficient rotary nanomotor.  The long-term goal of Dr. Weber's research is to understand the mechanism of ATP synthase in molecular detail.ATP对所有生物体来说就是产生能量的燃料。每天人体生产大约等于自身重量的ATP。这种ATP合成酶能够合成大多数ATP。它使用一个跨膜质子梯度由ADP合成ATP和无机磷，并水解ATP的运输质子穿过细胞膜。ATP合成/水解和质子迁移在一种独特的机制下紧密联系在一起，加上质子亚基旋转，使ATP合酶成为非常有效的旋转纳米马达。Weber博士的长期目标的研究是了解的ATP合成酶分子机制的细节。
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Dr. Weber's current work focuses on the question how ATP binding and hydrolysis in the catalytic site drive subunit rotation, using a variety of approaches.Weber博士目前的工作重点的问题是ATP如何结合和催化亚基网站驱动旋转水解，利用各种方法。The applied techniques range from molecular biology (site-directed mutagenesis) to biochemistry (protein chemistry, enzyme kinetics) to biophysical chemistry (fluorescence spectroscopy) and molecular modeling.在应用技术，包括的范围从分子生物学（定点突变）到生物化学（蛋白质化学，酶动力学）到生物物理化学（荧光光谱法）和分子模型。Molecular dynamics simulations and torque measurements by single-molecule analysis are performed in collaboration with other laboratories.分子动力学模拟和单分子分析进行测量扭矩与其他实验室的合作。 Noteworthy recent results of this research were (a) the identification of the catalytically-active nucleotide binding site, (b) the functional analysis of a unique hydrogen-bonding network between two subunits of the enzyme, and (c) further insight into the coupling mechanism between catalysis and rotation.这项研究中值得注意的近期结果是：（a）确定的催化活性核苷酸结合位点，（b）在两个酶亚基结合的网络之间独特氢键的功能分析，（c）进一步深入了解耦合机制之间的催化和旋转。 

Research in Dr. Weber's lab is supported by the NIH.在Weber博士的实验室研究是由美国国立卫生研究院支持的。 
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Principal Research Interests主要研究方向 

· Design and Synthesis of Novel Organic Molecules for Ionic and Molecular Recognition设计与合成新型有机分子作为离子和分子识别 

· Separation Science分离科学 

· Applications of High Intensity Ultrasound in Synthesis高强度超声在合成中的应用 

· Preparation and Applications of Ionic Liquids离子液体的制备及应用 
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Principal Research Interests主要研究方向 

· Hydrocarbon activation/functionalization碳氢化合物活化/功能化 

· 水相中Organometallic chemistry in water有机金属化学 

· Small molecule activation小分子活化 

Research in our group combines interest in fundamental structure and reactivity studies of organometallic complexes with application of such compounds towards the discovery or improvement of valuable catalytic reactions.我们小组的研究是在对有机金属配合物的基本结构和反应动力研究，这些化合物可以用于发现和改进有价值的催化反应。Students gain a firm foundation in organic and inorganic synthesis, including Schlenk, glovebox, and high vacuum techniques.学生都有坚实的基础，包括有机，无机合成，手套箱，和高真空技术。A strong mechanistic background is also developed using physical inorganic techniques, through kinetic, computational, and isotopic labeling experiments.强大机械背景也用于开发应用物理无机技术，贯穿动力学，计算，和同位素标记实验。制备Preparation of well-defined transition metal complexes expose students to a wide range of characterization techniques, including multinuclear NMR spectroscopy and X-ray diffraction methods.制备过渡金属配合物能让学生接触广泛的的表征技术，包括多核核磁共振光谱和X射线衍射方法。 

Broad research themes within the group are described below and include small molecule activation/functionalization (specifically alkanes) and atom economical or “green” chemistry promoted by transition metal catalysts.组里面主要的研究课题如下所述，包括小分子活化/功能化（特别是烷烃）和原子经济或“绿色”化学中过渡金属催化剂推广。 

Hydrocarbon Activation and Functionalization by Transition Metal Sandwich and Half Sandwich Complexes过渡金属夹心和半夹心复合物中碳氢活化和功能化
Currently, society harnesses the energy of the CC and CH bonds of alkanes during combustion which generates significant amounts of CO 2 through the breakdown of hydrocarbon chains.目前，整个社会都在通过燃烧破坏大量的C-C和C-H键烷烃的产生能量，同时也放出CO2。Though alkanes are a valuable feedstock for this process, hydrocarbons are relatively underutilized as carbon building blocks for commercial chemicals.虽然烷烃是这一过程中的宝贵原料，但碳氢化合物相对不足因为碳是商业化学品组成部分。One area of interest in the group involves the synthesis of masked forms of low electron count transition metal complexes and subsequent reactivity of these compounds with small molecules, such as hydrocarbons.组里面感兴趣的一个领域涉及低电子数的过渡金属配合物合成，其中让小分子，如碳氢化合物作为配体。用于这些复杂化合物的烷烃功能也将探讨。 Catalytic functionalization of alkanes using these complexes will also be explore
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Organometallic Catalysis in Water有机金属催化水 

Water, though usually excluded from organometallic reagents at all costs, offers several advantageous characteristics as a solvent from both a safety and environmental standpoint.水，虽然通常不惜一切代价从有机试剂中排除，但作为溶剂来说无论从安全和环境的角度都有几个有利特点。Furthermore, water's anomalous properties compared to common organic solvents (ie density, high dielectric constant, and high heat of formation) create a unique chemical environment.此外，水的反常特性对于常见的有机溶剂（即密度，高介电常数，高比热），更有利创造一个独特的化学环境。 

Although transition metals are able to direct the activation of a variety of EH bonds (where E = O, N, or C), much work remains in catalytic functionalization of CH bonds in complex substrates, specifically those which display biological activity.虽然过渡金属能够活化各种E-H键（其中E = 氧，氮，或碳），还有许多工作在复杂底物中C-H键的催化功能，尤其是那些显示生物活性的底物。We hope to develop versatile CH activation catalysts, based on robust, water-soluble metal complexes to allow the deuteration/triteration or dehydrogenation of saturated substrates in water.我们希望发展多功能的C-H活化催化剂,在高效，水溶性金属络合物，使在水里面饱和底物上含氘/氚或者脱氢。Ultimately, these reactions will be extended to water soluble, biologically relevant compounds in an effort to expand current libraries and to selectively label natural products for use as tracers in biochemical pathways.最终，这些反应将扩展到水溶性，生物相关的化合物，努力扩大现有图书馆，并有选择性标签天然产物作为示踪剂在生化途径中。 
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	Research Group 研究小组 


Principal Research Interests主要研究方向 

· The Chemical Effects of High-Intensity Ultrasound高强度超声化学效应 

· Environmental Remediation环境整治 

· Nanomaterial Fabrication纳米材料的制备 

· Supramolecular Chemistry超化学 

· Design of Photoactive Metallopolymers设计光敏金属聚合体 

· Photophysics/Photochemistry光物理/光化学 

· Chemical Education化学教育 

Professor Casadonte's research interests focus upon the dynamics of unusual excited state processes as well as the fabrication of novel nanomaterial and molecular systems with potential applications as molecular photodevices, energy storage systems, catalysts, and environmental remediants.Casadonte教授的研究兴趣集中在激发态的不寻常的动态过程，以及新型纳米材料和分子系统作为潜在应用的分子光电器件制造，能源储存系统，催化剂和环境整治。他Several areas of research in his lab are aimed at understand the chemistry and physics of these high-energy events.他t实验室几个研究领域是为了解这些化学和高能量物理过程。 

The Chemical Effects of High-Intensity Ultrasound高强度超声化学效应 

Acoustic cavitation produces temperatures in excess of 5000 K and pressures greater than 100 atmospheres during the adiabatic collapse of gas vacuoles in solution.声空化在气液泡溶解绝热气氛中能产生大于5000K的温度和超过100个大气压的压力。These physical extremes are used to produce high-energy species not available by analogous thermal or photochemical routes.这些物理极端用于生产高能量的物种，没有类似的热或光化学方法可用。Sonication of mixed-metal powders in hydrocarbon solvents leads to the formation of intermetallic coatings which may have use as dehydrogenation catalysts and in thin film coatings.在烃类溶剂中的混合金属粉末超声降解导致金属间化合物涂层的形成，可能有作为脱氢催化剂和薄膜涂层的使用。Ultrasound is also an effective means of removing hydrocarbon contaminants from aqueous media.超声波也是清除水介质碳氢污染物的有效手段。This process may prove effective in the environmental remediation of waterborne pollutants.这个过程在水性污染物环境整治中是很有效的。We have, for example, been able to degrade up to 1500 ppm of a variety of aliphatic, aromatic, and halogenated hydrocarbons in water to CO2, H2, and H2O in slightly more than one hour.例如我们能够将水中脂肪族，芳香族和卤代烃类品种降低到1500ppm，在略超过一小时内分解为二氧化碳，氢气和水。
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Figure 1. 图1。 The sonolytic degradation of octane and decane in water. 水中辛烷和癸烷量的退化。 

The spring semester of 2000 was spent in Chambery, France on a Fulbright Scholarship.2000年春季学期靠富布赖特奖学金是在法国尚贝里度过的。While there, Dr. Casadonte began preliminary studies on the application of pulsed ultrasound to enhance sonochemistry.在那里，Casadonte博士开始初步研究脉冲超声来提高声化学。It was found that with the appropriate pulsed waveform an enhancement of more than 300% in the rate of degradation of environmentally contaminants could be achieved relative to continuous ultrasonic irradiation.结果发现，用适当的脉冲超声波提高超过对环境污染物300％的降解率，可以达到相对连续的超声波照射。Little is known about the interaction of the pulsed sound field with the chemical species involved.知之甚少的脉冲声场与化学有关的物种相互作用。Our group is also interested in exploring non-linear cavitation processes using variable frequency and heterodyne ultrasound.我们组也有兴趣探讨非线性空蚀过程中使用变频差超声。In this case, two different ultrasonic frequencies are input which produce a third frequency which is non-resonant with the cavitation sites.在这种情况下，两种不同的超声波频率的输入而产生第三个频率，是不与气穴点共振的。It is our belief that the non-linear cavitation phenomena produced by the multi-frequency ultrasound will lead to enhancements in the rate and efficiency of cavitation.We have already observed a 500% increase in the rate of acid orange degradation through the application of heterodyne ultrasound using a multi-frequency sonicator built in our lab.这是我们认为，非线性空的多频超声产生的现象将增强气穴的速度和效率。在我们实验室，我们已观察到通过使用多频的外差声波应用，酸性橙的降解率增加到500％。 

Our other activities involving sonochemistry include the fabrication of metal phosphide semiconductor materials from organometallic precursors, generation of graphite intercalation compounds, and a facile sonochemical methodology for the formation of ionic liquids, and the formation of true nano-alloys of precise stoichiometry for fuel cell catalysis.我们的声化学涉及的其他活动包括从有机金属前体，石墨层间化合物的生成金属磷化半导体材料制造，并为形成简便的离子液体声化学方法，为真正的纳米形成的燃料电池催化合金精密计量。We have also been developed a single-transducer variable frequency sonicator which allows our group to probe the effect of frequency on sonochemical activity in a systematic manner.我们还发明了变音频单传感器，这使我们小组查明声化学活动能有系统地影响频率。 
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Figure 2. 图2。多音频近距离声波定位器The Variable Frequency Sonicator. 

Supramolecular Chemistry and the Design of Photoactive Metallopolymers超分子化学与光敏金属聚合体的设计 

The goal of this research is an understanding of the spatial characteristics required for the fabrication of molecular photodevices.这项研究的目标是为制造光敏元件所需要的空间特征的认识。We have recently developed the first examples of photoactive multinuclear Cu(I) complexes containing bridging phosphines.我们最近开发的第一个例子，光活性多核铜（I）配合物桥接膦。We have also prepared multinuclear Cu(I) complexes containing phenanthrolines bound via oxyben bridges.我们还制备了多核铜（I）配合物通过桥梁的约束邻儿氮杂菲。 
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Figure 3. 图3. Crystal structure of [(PPh3)2Cu(dmp)-O-(dmp)Cu(PPh3)2]2+ (dmp = 2,9-dimethyl-1,10-phenanthroline晶体结构[(PPh3)2Cu(dmp)-O-(dmp)Cu(PPh3)2]2+ (dmp = 2,9-二甲基-1,10-邻二氮杂菲)
Similar complexes have been catenated to form metallo-polymers possessing photo-induced charge-storage capacity.类似的综合体连接在一起形成金属聚合物，具有光诱导充电蓄电的能力。 Our research group has recently synthesized a unique Cu(I) metallopolymer using polymerized phenanthroline acrylate as the ligand.我们的研究小组最近合成了一种独特的铜（I）金属聚合体，用聚合邻二氮杂菲作为配体。We have synthesized a double helical species containing two phenanthroline units per Cu(I) (generating a Cu(I) channel in the middle of the polymer), and an asymmetric system containing one phenanthroline ligand and two coordinated triphenylphosphine ligands per copper.我们已合成了含有两个菲一个Cu（I）（在聚合体的中间产生一个Cu的通道）的双螺旋片段和非对称系统每个铜上有一个邻二氮杂菲配体和两个相同三苯基膦配体。The polymer has photocapacitive characteristics, with measurable photocapacitance under 354 nm irradiation of approximately 65 µF/g (~600 mF/mole or 1.3 mF/m2).该聚合物具有可衡量的电容性的特点，在354nm光波的照射下大约为65 /µF/g (~600 mF/mole or 1.3 mF/m2)。The mononuclear species displays no analogous photcapacitance.Metallopolymers of this type may have future applications in optical computing.这种类型的金属聚合体未来会在光计算上有应用。 

Photochemistry/Photophysics光化学/光物理 

Another aspect of Professor Casadonte's research includes the synthesis of complexes which display simultaneous emission from two or more distinct excited states.Casadonte教授的另一个研究方面，包括合成同时含有两个或两个以上不同的激发态的化合物。He has recently prepared a series of Cu(I) complexes containing phosphine sulfide ligands which emit from both charge transfer and intraligand emission excited states.他最近制备了一系列了铜（Ⅰ）配合物以硫化膦为配体从电荷转移发散和内部配体激发态发散。Density functional calculations are currently underway in an attempt to understand the mechanism of multistate luminescence from these systems, which violate Kasha's rule.密度泛函计算目前正在试图理解这些多状态系统，违反卡沙的发光机理。 
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Figure 4. 图4。CuLuminescence Spectra of Cu(I) Phosphine and Phosphine Sulfide Complexes（I）膦和硫膦配合物的发光光谱 

Chemical Education化学教育 

Professor Casadonte has an active interest in several areas of chemical education.Casadonte教授在化学教育几个领域都有积极的兴趣。In his recent role as an National Science Foundation Discovery Corps Fellow, professor Casadonte has explored the efficacy of an intergenerational learning and service program in the chemical sciences in elementary and middle schools, involving the use of senior citizens as secondary teachers at the 5th and 8th grade levels.在他你最近作为美国国家科学基金会研究员，Casadonte教授曾探讨代际学习和在小学和中学的化学科学服务程序的效果，涉及在5和第8中学使用长者作为二级教师。Studies were performed on student learning enhancement, improvement in cognitive functioning among the seniors, and changes in attitudes between both the seniors and children during their curricular and extracurricular interactions.研究是这样进行的，中老年人的认知功能改善的学生学习，以及态度的转变，双方的老人和儿童在他们的课程和课外都有互动。 

Professor Casadonte has an active program in service learning.Casadonte教授有一个服务学习活动的项目。He has developed a laboratory course that teaches chemistry though the development of novel chemical demonstrations.他开发的实验室课程教化学虽然新型化学已经有所成果。The students are then required to “perform” their demo show for various K-12 audiences.学生们则要求“执行”各种的K - 12的观众演示表演。Pre- and post-content and attitudinal assessment instruments have been developed to determine the effectiveness of this hands-on, project-based learning environment.前后评估的内容和态度已经证明可以传递下去，基于项目的学习环境。He is currently working on the development of an intercollegiate service learning project.他目前正在为一个学院的校际服务学习项目进行开发。 

Casadonte教授组里最近A current research focus in the area of chemical education in the Casadonte group focuses on the exploration of the integration of mathematics and science into the K-12 curriculum.化学教育领域的重点研究是到K - 12年级的课程对数学和科学融合的探索。Through the auspices of a National Science Foundation GK-12 grant, Casadonte and a team of co-PI's on the Texas Tech campus have developed “Math-Science-Engineering Bridge Quartets (MSEBQ's), involving 2-3 Math/Science/Engineering graduate students and 2-3 Math/Science/Engineering high school teachers who form a learning/teaching community in order to develop and teach integrated math/science curriculum.通过国家科学基金会GK-12的赞助下，Casadonte和一个团队co-PI’s在德克萨斯理工校园的发展“数学，科学，工程桥四重奏（MSEBQ的），涉及2-3数学/科学/工程研究生学生和2-3数学/科学/工程高中教师，形成学习/教学社会，以发展和传授综合数学/科学课程。One of the purposes of this study is to help break down artificial barriers that exist in many students' minds concerning the applications of math in science and vice versa.本研究的目的之一是为了打破，在许多人的头脑中存在的关于科学和数学的应用副反之亦然的人为障碍。 
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806-742-4487 806-742-4487 
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	Research Group 研究小组 


Principal Research Interests主要研究方向 

· Sol-gel chemistry of transition metal oxides and sulfides溶胶过渡金属氧化物和硫化物凝胶化学 

· Porous material for heterogeneous catalysis多孔材料多相催化 

· Synthesis of energetic materials含能材料的合成 

Research efforts in our group are centered on the synthesis of advanced low density porous materials, in particular aerogels, which are often monolithic materials that have exceptionally high surface areas.在我们组的研究集中在先进的低密度多孔材料的合成，尤其是气凝胶，这些单片材料往往具有极高的表面积。Our particular interest is in forming highly active metal oxide catalysis, as a direct result of increasing the active metal component on the surface of the support.我们特别感兴趣的是形成高活性金属氧化物催化剂，作为直接增加对支持表面金属部件的活性。Our work differs to that of others in that metal loading and thus activity is increased by using a modified epoxide gelation which allows intimate mixing of the metal and support.我们的工作不同别人的是金属负荷，因此研究使用改性环氧凝胶混合，让体内的金属和支持增加。Additionally, we are focusing our efforts on producing active aerogel based catalysts that are self supporting networks of the metal oxide.此外，我们还重点生产积极气凝胶催化剂是自我支持的网络的金属氧化物。 This increases the surface area and the number of active catalytic sites; the metal oxides we are currently investigating include many of the first row transition and rare earth metals and their mixed metal oxides.这增加了表面积和催化活性点数目;金属氧化物，我们目前正在研究包括第一行过渡和稀土金属及其混合金属氧化物。 

In addition we are also investigating potential applications for non-oxide aerogels which are formed from a series of inter-connected II-VI semiconductor nanocrystals that aggregate to form a low-density inorganic polymer-like material.此外，我们也正在调查的潜在应用非氧化物气凝胶是由一系列相互连接II - VI族半导体纳米晶体聚合形成的，形成低密度无机高分子类材料。This work clearly overlaps the previous two previous research focuses outlined above.这项工作前两个上述研究重点明确总结。Specifically we are currently expanding the methodology to improve luminescence efficiency via utilizing the nanoparticles developed within our group to form these materials.具体来说，我们目前正在扩大的方法，以通过利用我们组内开发的纳米粒子，改善这些材料的发光效率。Currently we are focusing our efforts to elucidate the morphology at the nanocrystal-nanocrystal interface.目前，我们正在集中力量解决阐明纳米晶体，纳米界面形态。By modification of the reaction conditions we are hoping to improve our understanding micro/nano-structure, property and functionality of these novel aerogel materials.通过对反应条件，我们希望能改善我们对微修改/纳米结构，性能和这些新型气凝胶材料的功能的理解。Additionally, we have recently undertaken a series of initial studies to look at applications of these materials in sensing and catalysis.此外，我们最近进行了初步研究，以看看在这些感光催化材料的应用。 

Our final focus area is the development of new organometallic energetic materials, this work is predominantly driven by a need develop alternatives to metal based primary explosives such as lead azide and mercury fulminate.我们最后研究的重点领域是新型活性的有机材料的发展，这项工作主要是需要开发选择性金属替代方案如氮化铅，汞暴发性初级炸药驱动。The materials developed are based on a material currently widely utilized by the DoE., 5-cyanotetrazolato-N2-pentamminecobalt (III) perchlorate (CP) which has a cobalt metal center.这些材料的发展是在目前广泛使用的 DoE., 5-cyanotetrazolato-N2-pentamminecobalt (III) perchlorate (CP)拥有钴中心化合物的基础上开发的。We have looked to expand this class of material by modifying either the tetrazole ring or changing the metal center, the materials synthesized are often highly colored, and have specific optical absorption bands.我们要扩展这一系列的材料，无论是修改氮唑环或改变金属中心，合成的这种材料，往往是深颜色色，并有特定的光吸收带。This therefore allows the potential for this new class of explosives to be specifically tailored for direct optical initiation.因此，这使得这一类新的炸药可是专门直接针对光学启动的。 
代表性论文：
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	Title: 职称： 
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	Education: 教育背景： 
	Ph.D., University of Rostock, Germany, 1996; Postdoctoral Study, OSU Columbus, 2003-2004; Research Associate UW Madison, 2007-2008; Habilitation, University of Rostock, Germany, 2007博士，德国罗斯托克大学，1996年；博士后研究，俄勒冈州立大学哥伦布，2003-2004年；威斯康星大学麦迪逊分校研究助理，2007-2008年，罗斯托克大学，德国，2007年 

	
	Research Area: 研究领域： 
	Organometallic and Materials Chemistry 金属有机和材料化学 

	
	Office: 办公室： 

Phone: 电话： 

Email: 电子邮件： 
	Chemistry 化学系 

806-742-3067 806-742-3067 

Clemens. Clemens. Krempner@ttu.edu 

	
	
	Personal Research Web Site 个人研究网站 
[coming soon!] [即将推出！] 


Principal Research Interests主要研究方向 

· Silanols and Metal Siloxides in Catalysis硅烷醇和在金属氧化物的催化作用 

· 早期过渡金属中心Zwitterionic Approach to Catalysis Mediated at Early Transition Metal Centers两性离子催化介导的方法 

· 应用光学上Novel Silicon Rich Materials for Optical Applications新型富硅材料 

Our group is currently investigating research projects that are attempting to address fundamental problems in the fields of main group and transition metal chemistry as well as organometallic and materials chemistry.我们组目前正在的研究项目，试图解决的主族和过渡金属化学领域的基本问题，以及金属有机和材料化学。These projects can be separated into the following general areas.这些项目可分为以下几个主要方面。 

Metal Siloxides, Alkoxides and Amides in Catalysis金属硅氧化物，醇盐和酰胺的催化作用
The main objective is the development of robust metal complexes as potential catalysts for organic transformation, ring-opening polymerizations and olefin polymerizations.其主要目标是发展金属配合物作为潜在的催化剂，作为有机转化，开环聚合反应和烯烃聚合反应的发展。In particular bidentate and tridentate metal siloxides consisting of non-toxic silanol ligands as well as inexpensive and bio-compatible metals (M = Zn, Mg, Ca).尤其是双齿和三齿金属氧化物，由廉价无毒性硅醇配体和生物适合性金属（M=锌，镁，钙）。我们研究Exploring the coordination chemistry of such metal siloxides is therefore at the forefront of our research此类金属氧化物的配位化学走在这方面的最前沿。 
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Zwitterionic Approach to Catalysis Mediated at Early TM Centers早期过渡金属中心Zwitterionic Approach to Catalysis Mediated at Early Transition Metal Centers两性离子催化介导的方法
This project deals with silicon based zwitterions as mediators of stoichiometric and catalytic reaction transformations.该项目在两性离子的基础上用硅来调节计量和催化反应转变。Tripodal complexes consisting of “zwitterionic” bicyclooctane units such as the well known family of metal tris(pyrazolyl)borates and the tris(phosphinomethyl)borates play a vital role as catalysts in various catalytic reactions and can stabilize soft transition metal ions in high oxidation states.三齿配合物里由“两性”二环辛锌个体，如众所周知的三吡唑硼酸盐和三甲基膦硼酸盐在各种催化反应中发挥了重要的催化作用，这些配体可以稳定软过渡金属离子高氧化态。 
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In this regard, we have synthesized a zwitterionic metal silanide with internal methoxy donors that preferentially bind to hard cations such as Li+, Na+, Ca2+, Sr2+ and Ba2+.在这方面，我们合成了用内部甲氧基供电子基能很好结合硬离子锂，钠，钙，铯的和钡离子的两性金属化合物。We would like to take advantage of this coordination behavior and plan to establish a coordination chemistry involving early transition metal ions.我们要利用这一优势，协调行为，并计划建立一个涉及早期过渡金属离子配位化学。无论如何，The ultimate goal, however, is to employ these zwitterionic transition metal complexes in catalytic reactions that are devoted to polymerization reaction and small molecule activation.最终的目标是用这些两性过渡金属化合物致力于聚合反应和小分子催化反应。 

Novel Silicon Rich Materials for Optical Applications应用光学上Novel Silicon Rich Materials for Optical Applications新型富硅材料
在富硅材料中，Silicon rich materials such as poly and oligosilanes and silicon cluster possess unique optical, photoelectric and other excited state dependent properties.如聚乙烯硅和硅簇组具有独特的光学，光电和其他受激发性能。They find applications as optical and conducting materials and as photoresists.它们被发现可作为应用光学和导电材料和光致抗蚀剂。In this project particular attention is being given to the synthesis, structure and properties of nanometer scale dendritic oligosilanes and well-defined silicon clusters.在这个项目中特别重视的是合成，结构和纳米级树突状属性和以及明确的硅簇。把这些官能团和材料用熔胶凝胶的过程Incorporating functional groups and embedding these materials into a SiO2 matrix by Sol-Gel-Processes, should help to obtain stable hybrid materials being suitable for optical or electronic elements or capable of making good use of high efficiency luminescent characteristics and high hole conductivities.把这些官能团和材料嵌入到二氧化硅中去，能有助于获得稳定被光学或电子元件或发光效率高和高孔电导率能混合材料。Once we have these hybrid materials in hand, we will investigate their photo-physical properties in detail.一旦我们得到这些混合材料，我们将调查其详细的光物理性能。 
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16. Bruce R. Whittlesey博士
	
	Title: 职称： 
	Associate Professor副教授 

	
	Education: 教育背景： 
	Ph.D., University of Texas at Austin, 1985; Postdoctoral Study, Univeristy of Illinois, 1985-87博士，德克萨斯大学奥斯汀分校，1985年;博士后研究，伊利诺伊大学，1985-87 

	
	Research Area: 研究领域： 
	Inorganic and Materials Chemistry无机化学与材料化学 

	
	Office: 办公室： 

Phone: 电话： 

Email: 电子邮件： 
	Chemistry 125-C化学系125-C 

806-742-3048806-742-3048 

Bruce.Whittlesey@ttu.eduBruce.Whittlesey @ ttu.edu 

	
	
	


Principal Research Interests主要研究方向 

· Organometallic Chemistry有机金属化学 

· Transition Metal / Group 13 Complexes过渡金属/13族化合物 

· Electronic Materials电子材料 

Our research involves the synthesis of new transition metal compounds in which two very different metal centers are bound together.我们的研究涉及到新过渡金属化合物的合成，里面有两个完全不同的金属中心连接在一起。当前的Current work centers on two major areas of investigation.当前的工作重点有两个。The first is the study of metal clusters in which transition metal carbonyl fragments are attached by metal-metal bonds to transition metal atoms bound only to donor ligands such as tetrahydrofuran that have no p-acid capabilities.第一是金属簇中，过渡金属羰基碎片是由金属键连接到过渡金属原子的只作为供电子体，比如四氢呋喃配体就没有P-酸的能力。These species can be viewed as having classical "Werner-type" metal centers bonded to low-valent "organometallic" transition metals.这些化合物可以被看作是具有典型“维尔纳型”金属中心作为低价“有机”过渡金属。Examples include [Mn][Mn7(THF)6(CO)12]2, {m-Mn(THF)2} [Mn(CO)5]2, and {m-Mn(THF)2]2Fe2(CO)8 (THF = tetrahydrofuran).例子包括[Mn][Mn7(THF)6(CO)12]2, {m-Mn(THF)2} [Mn(CO)5]2, and {m-Mn(THF)2]2Fe2(CO)8（THF = 四氢呋喃）。All of the clusters isolated thus far are paramagnetic, and these are the only structurally-characterized compounds of this type in which all of the metals have open d-orbital subshells.所有的单体迄今都是顺磁性的，这些都是这种类型化合物的唯一结构特征，其中的金属都是开放d层电子。We have proposed the term "xenophilic" metal cluster for this new class of compounds (from the Greek "xenos", meaning foreigner or stranger, and "philos", meaning loving).我们为这类新的化合物提出新的术语“xenophilic”金属簇（来自希腊语“外籍”，意思是外国人或外地人，“费罗斯”，意思是爱）。 Current investigations are focused on the magnetic and spectroscopic properties of the clusters as well as the study of their reactivity and the preparation of new species.目前的调查重点放在该组的磁性和光谱性质，以及研究它们的反应性和新品种的准备。 
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The second area of study involves the preparation and reactivity of mixed-metal complexes in which transition metals are attached to Group 13 elements (B, Al, Ga, In, Tl).研究的第二个领域涉及过渡金属连接到第13族元素（硼，铝，镓，铟，铊）的混合金属化合物的制备和反应性。These compounds are then examined to better understand the bonding between the transition metal and the Group 13 element as well as to explore the possibility of their development as catalysts for organic synthesis and as precursors for the preparation of new inorganic materials.这些化合物，然后检查，以更好地了解过渡金属键和第13组的元素，以及探讨其作为有机合成催化剂的发展的可能性，并作为制备新的无机材料的前体。A number of important industrial processes utilize transition metal compounds and Lewis acids as cocatalysts (eg the Dupont process for preparing adiponitrile), and it has been shown that coordination of a Lewis acid to a reactant molecule can greatly enhance its ability to insert into transition metal-carbon bonds.一些重要的工业进程的数目利用过渡金属化合物和路易斯酸（如杜邦公司制备己二腈的过程）作为催化剂，并已证明路易斯酸大大提高反应物分子插入金属碳键的能力。One of the major goals of this research is to prepare catalysts in which the Lewis acid site, in the form of a Group 13 element, is attached directly to the transition metal rather than existing as a separate species in solution.本研究的主要目标之一是制备该Lewis酸在13族元素作用下，直接连接到过渡金属的催化剂，而不是作为一个单独形式溶在溶剂里。 
代表性论文：

17. Richard A. Bartsch博士 

	
	Title: 职称： 
	Paul Whitfield Horn Professor 保罗惠特菲尔德霍恩教授 

	
	Education: 教育背景： 
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	Research Area: 研究领域： 
	Organic, Analytical, & Polymer Chemistry 有机，分析，及高分子化学 

	
	Office: 办公室： 

Phone: 电话： 

Email: 电子邮件： 
	Chemistry 226-A 化学系226-A 

806-742-3069 806-742-3069 

Richard.Bartsch@ttu.edu Richard.Bartsch @ ttu.edu 

	
	
	Research Group 研究小组 


Principal Research Interests主要研究方向 

· Design and Synthesis of Novel Organic Molecules for Ionic and Molecular Recognition设计与合成新型有机分子用于离子和分子识别 

· Separation Science分离科学 

· 多齿配体络合和分离金属离子 

· Metal Ion Complexation and Separation by Multidentate LigandsPreparation and Applications of Ionic Liquids制备及应用离子液体 

The central theme of Professor Bartsch's research program is ionic and molecular recognition. Bartsch教授的研究的核心课题是离子和分子识别。设计和合成新型有机分子，为Novel organic molecules for the complexation and separation of targeted ionic species (particularly metal ions) and molecules are designed and synthesized.络合和分离有针对性的和分子离子（特别是金属离子）。Different types of metal ion complexants include acyclic (podand), cyclic (crown ether, calixarene), and bicyclic (calix-crown, cryptand) ligands.金属离子络合剂的类型包括无环（醚），有环（冠醚，杯芳烃）和双环（杯冠，穴）配体。Using the concept of 'charge matching', a number of acidic functions equal to the charge of the metal ion is attached to the ligand.运用'电荷匹配'的理念，一些跟金属离子有相等电荷的酸性官能团作用到配体上。The presence of such ion-exchange sites markedly enhances the efficiency of metal ion complexation in separation systems and the ability to subsequently release the complexed metal ion from the ligand.这种离子点的存在显著提高了金属离子络合分离系统和后来从配体释放络合金属离子的效率。In addition to customary proton-ionizable groups of carboxylic, phosphonic, and sulfonic acid functions, we use a new acidic group [-C(O)NHSO2X], in which the acidity can be 'tuned' by varying the electron-withdrawing ability of X.除了常用的质子-羧酸，膦和磺酸离子，我们使用一个新的酸性基团[-C(O)NHSO2X]，其中酸度可由不同的吸电子基团X‘调整'。
Currently attention is focused upon the use of calix[4]arene as a scaffold for attachment of pendant acidic groups through the phenolic oxygens.目前关注的重点集中于使用的杯[4]芳烃中酚氧酸性基团作为进攻的侧基。 For calix[4]arene, the limiting conformations of cone, partial cone, 1,3-alternate, and 1,2-alternate are shown below as structures (1-4), respectively.对于杯[4]芳烃，锥构象的限制，部分锥形，1,3 -交替，和1,2交替的结构分别如下（1-4）。 
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With appropriate substitutions on the four phenolic oxygens, the conformation can be mobile or locked.在四个酚氧基上做适当的取代，构象可以移动或锁定。For example, ligand (5) is conformationally mobile and ligand (6) in which the two methyl groups in (5) have been replaced in the butyl groups is locked in the cone conformation.例如，配体（5）的构象会移动，但在配体（6）中，把（5）中甲基换成丁基取代可以稳定构象。 Ligand (7) is conformationally locked in the 1,3-alternate conformation with the two acidic groups on the opposite side of calix[4]arene framework.配体（7）稳定在1,3交替的构象，两个酸性基团在杯[4]芳烃的反式位置。 
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Evaluation of these ligands by solvent extraction of metal ions from aqueous solutions into chloroform reveals that the both the extraction efficiency and selectivity are influenced by the conformations of similarly substituted ligands.这些配体用金属离子溶剂萃取法萃取到氯仿中效率和选择性是由同样取代配体构象影响的。 

杯[4]芳烃中Connection of two phenolic oxygens of the calix[4]arene scaffold with a polyether chain gives calixarene-crown ether ligands, also called calixcrowns.酚羟的两个氧的与聚醚链连接生成杯芳烃冠醚配体，也称为杯冠。连接Attachment of two distal oxygens results in a calix[4]arene-1,3-crown ether ligand (8); whereas linking two proximal oxygens provides a calix[4]arene-1,2-crown ether analogue (9).两个远端氧得到杯[4]芳烃-1,3-冠醚配体（8），而连接两个近端氧则生成杯[4]芳烃-1,2-冠醚类似物（9）。(Both structures are shown with the calix[4]arene unit in the cone conformation.)（这两种结构都显现出杯[4]芳烃的锥形构象。） 
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两个Attachment of two ionizable groups to the phenolic oxygens gives di-ionizable calix[4]arene-crown ethers in which the spatial relationship of the acidic side arms to the crown ether cavity is controlled by the conformation of the calix[4]arene unit.离子化基团连接到酚羟基得到二离子化杯[4]芳烃冠醚，其中的酸性基团和冠醚腔的空间关系的是由杯[4]芳烃构象控制的。The influence of such systematic structural variations upon the metal ion complexing ability of the ligands is being probed by solvent extraction.这种空间结构的多样性对金属离子与配体配合能力的影响正在被用溶剂萃取法所检测。 

In a collaborative research effort with Professor Edward Quitevis of this department, fundamental features of ionic liquids are being examined.在与本系 Edward Quitevis教授的合作研究中，离子液体的基本特征正在被研究中。 Ionic liquids are organic salts that are liquids at room temperature.离子液体是在室温下有机盐液体。These novel media are highly polar with unique solvating abilities that can be 'tuned' by structural variations within the cationic and/or anionic components.这些新颖的介质是具有独特的溶解能力高极性物质，溶解度可以通过调整阳/或阴离子组成的结构差异来实现。Ionic liquids such as those shown below are prepared by a Bartsch coworker for study by the Quitevis Research Group.如下所示的离子液体是由Quitevis研究小组的合作研究员制备的。 
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代表性论文：
18. David M. Birney博士
	
	Title: 职称： 
	Professor教授 

	
	Education: 教育背景： 
	Ph.D., Yale University, 1987; Postdoctoral Study, University of California, Los Angeles; Guest Professor, ETH - Zurich, Fall 2008博士，耶鲁大学，1987年；博士后研究，美国加州大学洛杉矶分校;客座教授，联邦理工学院-苏黎世，2008年秋季 

	
	Research Area: 研究领域： 
	Physical Organic & Mechanistic Chemistry 物理有机及化学机理 

	
	Office: 办公室： 

Phone: 电话： 

Email: 电子邮件： 
	Chemistry 232-C 化学系232-C

806-742-3063 806-742-3063 

David.Birney@ttu.edu David.Birney @ ttu.edu 

	
	
	Research Group 研究小组 


Principal Research Interests主要研究方向 

In our group, we use high level ab initio and density functional calculations to provide fundamental insights into two classes of reactions, pseudopericyclic and pericyclic.在本组中，我们使用高层次从头算和密度泛函计算来提供对两种反应，假设和周环类的基本见解。We then design and conduct experiments to test the predictions of these calculations.然后，我们设计并进行实验来验证这些计算的预测。 The synergy between theory and experiment has provided insights and research directions that would not be possible from either alone.在理论和实验之间的协同作用提供了见解和研究方向，缺少一个都是不可能的。 

新型周环Pseudopericyclic Reactions新型反应 

传统的The "conventional wisdom" of the orbital symmetry rules tells an organic chemist what to expect from a pericyclic reaction.轨道对称性理论讲述了一个有机化学所期待的从周环反应。Pseudopericyclic reactions violate all of these expectations of a pericyclic reaction, yet strictly speaking they are orbital symmetry allowed.新型周环反应侵犯了周环反应的这些期望，但严格来说，轨道对称性是允许的。The fundamental difference between the two is that in a pseudopericyclic reaction, there is not orbital overlap around the ring of breaking and forming bonds.这两者之间的根本区别是，在新型周环反应中在打破和重新形成的键的周围没有轨道重叠。This allows their transition states to have a planar geometry, and, often, very low activation barriers.The difference between a planar pseudopericyclic transition state and a non-planar pseudopericyclic one is illustrated in two animations of these reaction pathways.这使得他们的过渡态有一个平面几何图形，并且往往很低激活态。平面周环反应过渡态和非平面周环反应过渡态之间的区别从几何上来说有不同的反应途径。The dramatic differences in geometries between them are summarized below.在它们之间的几何巨大差异归纳如下。 

	Familiar Pericyclic Reactions常见周环反应 
	
	新型周环反应Novel Pseudopericyclic Predictions新型预测 

	Cyclic orbital overlap循环轨道重叠 
	
	Disconnections in orbital overlap非连接轨道重叠 

	Non-planar, non-least motion transition states非平面，非动态过渡态 
	
	Planar (or nearly planar) transition states平面（或接近平面）过渡态 

	Pericyclic reactions can be allowed or forbidden, depending on the number of electrons周环反应，可以允许或禁止，取决于电子数 
	
	All pseudopericyclic reactions are allowed; there are no anti-aromatic transition states所有新型周环反应允许，没有反芳香过渡态 

	协同Concerted pericyclic reactions have lower barriers than stepwise alternatives.协同周环反应障碍比逐步选择降低。 Barriers are due to enforced electron-electron repulsion障碍是由于电子电子的斥力 
	
	新型周环Pseudopericyclic reactions can have lower barriers than pericyclic alternative.新型反应比周环反应选择壁垒更低。There is no enforced electron-electron repulsion没有电子电子斥力 


Thermal Eliminations of esters. The nature of pseudopericyclic reactions is illustrated in the thermal elimination reactions of esters.酯的热消去反应。新型周环反应的机理，体现在对酯热消除反应。酯的The six-centered thermal b-elimination of an ester is a common method for the preparation of sensitive alkenes.六中心热b-消除是制备感光烯烃的常用方法。如果是周环反应，An eight-centered d-elimination of cis-1 to trans-2 would be allowed if it were pseudopericyclic.从顺式- 1到反式-2的八中心d-消除就是允许的。Testing this hypothesis requires some care in the experimental design, as rearrangement of cis-1 to trans-1 followed by six-centered elimination would give the same products, as shown below.检验这一假设，需要设计一些实验，顺式- 1到反式-2的六中心消除将的得到相同的产品，如下所示。Gas-phase multiphoton infrared absorption was used to decipher these possible reactions and demonstrate that approximately 23% of the reaction of cis-1 proceeds directly to give trans-2.气相多光子吸收红外线是用来解释这些可能的反应，从顺式-1直接向反式-2转变有23%的产率。 
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Multiphoton Infrared (MP-IR) Photolysis/Thermolysis多光子红外（MP - IR）的光解/热解 

Multiphoton infrared (MP-IR) irradiation can be used to carry out gas-phase pyrolysis of molecules while avoiding subsequent thermal reactions of the product(s).多光子红外（MP-IR）照射可以被用来进行气相分子裂解，同时避免了产品的热反应。We refer to this as MP-IR photolysis/thermolysis; it is a photolysis because of the absorption of IR photons, but it is a thermolysis because the chemistry occurs via thermally excited ground state molecules.我们将此称为MP-IR光/热解，它是光解作用由于吸收了红外光，但它是热解，因为通过热化学激发态分子发生。MP-IR MP-IR photolysis/thermolysis is initiated by the sequential absorption of IR photons from a pulsed IR lase红外光/热解是发起是由于从一个脉冲红外激光发出连续的红外吸收光子。Thus, molecules that absorb the IR get hot.因此，分子吸收红外后变热。However, this process can be extremely selective and almost gentle.然而，这个过程可以是非常有选择性，几乎温和。By tuning the IR laser and by judicious choice of reactants, only one component of a gas mixture may absorb the light and be heated.通过调节红外激光和选择反应物，混合气体中可以只有一个成分吸收光线，并加热。This molecule can either react or be cooled by collisions with cold molecules.这种分子可以和冷分子反应或碰撞冷却。The important point for this work is that these collisions can also cool hot product molecules before they can react further.这项工作重点是，这些碰撞也可以冷却热分子阻止进一步反应。This amounts to a pyrolysis in a room temperature environment.在室温环境，这相当于高温分解。 

Transition state calculations.过渡态计算。 

Although b-eliminations have been suggested to be pericyclic, B3LYP/6-31G(d,p), MP2 and MP4 calculations suggest that both b- and d-eliminations, as well as [3,3]-sigmatropic rearrangements of esters are primarily pseudopericyclic in character, as judged by both geometrical, energetic and transition state aromaticity (NICS) criteria.虽然把b-消除反应建议为周环反应，用B3LYP/6-31G(d,p)，MP2和MP4计算结果显示，b和d-消除反应，以及酯的[3,3]σ迁移重排主要是新型周环反应机理，从几何，能量和过渡态芳香性（NICS）来判断的。Small distortions from the ideal pseudopericyclic geometries are argued to reflect small pericyclic contributions.从理想新型周环反应的几何小扭曲以反映小周环的贡献。It is further argued that when both pericyclic and pseudopericyclic orbital topologies are allowed and geometrically feasible, the calculated transition state may be the result of proportional mixing of the two states; this offers an explanation of the range of pseudopericyclic and pericyclic characters found in related reactions.这是进一步指出，当周环和新型周环反应轨道拓扑允许并且几何可行时，计算出过渡态可能两种状态不同比例的混合，这提供了周环反应和新型周环反应特征联系的范围的一个解释结果。Figure A shows the qualitative orbitals involved in a pericyclic hydrocarbon ene reaction of 1-pentene, while Figure B shows the qualitative orbitals involved in the b-elimination of ethyl formate.图A显示了在1-戊烯的反应中包括新型周环反应的性质轨道，而图B显示的轨道包括甲酸乙酯的b-消除。Figure C and D show the HOMO and HOMO-1 orbitals respectively in the planar, pseudopericyclic transition state for the b-elimination of ethyl formate.图C和D分别显示了平面中HOMO和HOMO-1轨道，甲酸乙酯b-消除的新型周环反应过渡态。Note the disconnections in the orbital overlap around the ring.注意：在环周围的轨道重叠是断开的。 
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Stereochemical studies have provided among the most detailed, albeit indirect insights into transition state geometries.立体化学的研究是最详细的，尽管是到过渡态几何学的非直接见解。Unfortunately, there are few stereochemical markers at the orbital orthogonalities in pseudopericyclic reactions.不幸的是，很少有立体化学记录新型周环反应的轨道正交。We have used a different approach to verify the predicted planar geometries of pseudopericyclic transition states, namely X-ray crystallography.我们用了不同的方法来证明和预测新型周环反应过渡态的平面几何学，即X射线单晶衍射。The ground states of several molecules that can undergo pseudopericyclic reactions have been shown to be distorted towards fragmentation via a planar pathway.几个经历过新型周环反应的分子基态已经证明经过平面途径歪曲到分裂。For example, the Figure below summarizes the results of an analysis of the X-ray structure of the dimer of camphorketene.例如，下图总结了樟脑二聚物的X-单晶衍射的结构分析。Figure A shows the observed bond distances, Figure B shows the deviations in the bond angles as compared to model systems, and Figure C shows deviations in the bond lengths as compared to model systems.图A显示观测到的键长，图B显示了和模拟系统对比的键角偏差，图C显示了和模拟系统对比的键长偏差。Note that the deviations in bond lengths and angles are not consistent with the effects of strain, but instead prefigure the fragmentation.请注意，键长和角度的偏差不符合张力的影响，而是碎片的预示。 
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Sequential Transition States连续过渡态 

We have recently begun studying reactions in which two distinct transition states are directly connected on the reaction potential energy surface (PES) without intervening intermediates.我们最近开始研究在这两个不同的过渡态直接联系到反应势能面（PES）的没有干预中间体反应。This is illustrated in a generic fashion in the figure below.为了说明了这一点，用如下图通用方式。From transition state 1, it is downhill to transition state 2, following the intrinsic reaction coordinate (IRC, in red).从过渡态1，下降到过渡状态2，下面的内反应坐标（IRC，红色）。However, the IRC leads to a second transition state, not a product.然而，IRC导致第二个过渡态，而不是产品。One can envision leaving transition state 1 in a valley on a three-dimensional PES.人们可以设想在三维PES中把过渡态1放到山谷上。 But following the IRC to transition state 2 clearly leads down along a ridge.但是，随着IRC到渡状态2明显沿着山脊往下的。The point where the valley opens into a ridge is the valley-ridge inflection point (VRI).在从山谷到山脊的点是谷脊拐点（VRI）。From the point of view of chemical dynamics, the VRI is a bifurcation point, past which the reaction paths can lead to either of two products.从化学动力学角度来看，VRI是一个分岔点，过去的反应路径可能会导致以下两种产品。 
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We recently reported an example of sequential transition states in the deazetization of nitrosimines.我们最近公布了在硝基亚胺的重氮化作用中有连续过渡态的例子。[Bartsch, RA; Chae, YM; Ham, S.; Birney, DM, J. Am[Bartsch, R. A.; Chae, Y. M.; Ham, S.; Birney, D. M., J. Am. Chem. Soc. 2001, 123, 7479-7486]在这种情况下，过渡态（TS1）中C = N键左右旋转连接到过渡态（TS2）的为了1的电环化到中间体（图2和例1）。In principle, ring-opening of oxetene (3) could proceed via an analogous two-stage process, with a planar, pseudopericyclic transition state connecting to a transition state for rotation around the C4-C3 bond.原则上，氧杂环丁烷（3）的开环可以通过一个类似的两阶段进程，在一个平面内，新周环过渡态连接到C4 - C3键可以旋转的过渡态。However, it is calculated to be concerted (eq 2).然而，这与计算一致（例2）。The difference between the two systems is that the barriers for rotation around the C4=C3 bond in acrolein (4) is much higher than for 1; thus there is an energetic benefit to concerted twisting in the ring-opening of oxetene (3), which allows for partial p-overlap in the transition state.在两个系统之间的区别是，在丙烯醛（4）中C4=C3双键旋转的能垒比1高的多；因此扭曲氧杂环丁烷（3）开环时有一定的能量，它允许在过渡态中有部分p-重叠。Thus the ring closure of 1 to 2 may be considered to have separated the two fundamental processes that contribute to the concerted, pericyclic electrocyclic ring closure of butadiene, namely rotation and bond formation.因此，从1到2的闭环可能被视为把分开两个基础过程促进协调一致，丁二烯电环闭环反应，即旋转和结合的形式。Studies of additional potential energy surfaces that may have sequential transition states are currently underway in our group.额外势能面可能有连续过渡态的研究目前正在我们组进行。 
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Email: 电子邮件： 
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806-742-0888806-742-0888 

Michael.Fuertes@ttu.eduMichael.Fuertes @ ttu.edu 

	
	
	Research Group研究小组 


Principal Research Interests主要研究方向 

· Total Synthesis of Natural Products天然产物的全合成 

· Development of New Synthetic Methodology新合成方法的综合开发 

· Peptidomimetics模拟肽 

· Catalysis催化 

Students in my laboratory will be trained in the art of organic synthesis, employing creative organic chemistry in the total synthesis of structurally challenging natural and unnatural products, which possess interesting pharmacological profiles and hence potential therapeutic value.在我的实验室学生会被培养为有机合成艺术家，创造有机化学全合成去挑战自然和非自然产品，这些具有有趣的药理学作用，因此有潜在的治疗价值。 Integral to this research campaign is two-fold: (1) the development and application of new synthetic methods to successfully and efficiently construct these unique molecular frameworks; and (2) the critical evaluation of these target molecules, ie the synthesis of analogs or mimetics, to gain a better understanding of the molecular basis of peptide and protein interactions and elucidate further how certain biological processes occur, eg identifying the mechanism of action leading to the death of cancer cells.这项研究活动分为两个方面：（1）开发和应用新的合成方法，成功地和有效地建造这些独特分子框架；（2）这些目标分子进行严格的评价，即或类似物的合成，以获得的多肽和蛋白质相互作用的分子基础的深刻了解，进一步澄清某些生物过程是如何发生的，如确定导致癌细胞死亡的行动机制。 

如今A major challenge in organic synthesis today is to devise reactions that not only can form several carbon-carbon and/or carbon-heteroatom bonds efficiently in one operation leading to the construction of polycyclic structures, but also form these bonds with proper regio- and stereocontrol.有机合成的一个重大挑战是制定反应，不仅能够有效形成几个碳碳和/或碳杂原子合成多环结构，也能形成能控制空间结构和立体结构的键。在最近几年，高立体选择性的制备The stereoselective preparation of highly substituted oxygen and nitrogen heterocycles has attracted considerable attention in recent years given their increased recognition as common structural units in bioactive, naturally occurring compound取代氧和氮杂环，被公认为具有生物活性和自然化合物的基本结构。Due to the heightened interest in these molecules as leads in chemotherapy and further drug development, the impetus to design new methodologies to construct such systems cannot be overemphasized.由于这些分子在化学疗法和药物上有进一步发展，设计新方法构建这样的系统怎么强调也不过分。Some bioactive targets of interest include (1) ineleganolide, a cytotoxic norditerpenoid isolated from the Formosan soft coral Sinularia inelegans; (2) superstolide A, a 16-membered macrolide that is highly cytotoxic against a variety of cancer cell lines; (3) manadomanzamine A, a marine alkaloid that exhibits strong activity against Mycobacterium tuberculosis (Mtb), human immunodeficiency virus (HIV-1), and moderate activity against several AIDS opportunistic infections; (4) kirkinine, which exhibits extremely potent neurotrophic behavior, promoting neuronal survival comparable to that of nerve growth factor; (5) the antitumor antibiotic TMC-69 and analogs; and (6) the jatrophane diterpenoids, multi-drug resistant modulators which act by inhibiting the production of permeability glycoprotein in the plasma membrane.感兴趣的一些生物活性指标包括：（1）ineleganolide，一个细胞去甲二萜从台湾软珊瑚中分离；（2）superstolide A，对癌细胞链有强大杀伤力的16元环内酯物；（3）manadomanzamine A，对肺结核分支杆菌有强大活性的生物碱，人类免疫缺陷病毒（HIV-1），并抵抗若干艾滋病机会性感染的中度活性；（4）kirkinine，极为有效的影响神经行为，促进神经元的存活率比较神经生长因子而言；（5）抗肿瘤抗生素的TMC - 69和类似物；及（6）jatrophane二萜类化合物，多种药物调制器，通过抑制在细胞膜渗透性糖蛋白的生产。 
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	Chemistry 1301 Notes化学1301注 
	Chemistry 1308 Notes化学1308注 

	· Chapter 2第2章 

· 第3章
· 第4章
 

· 第5章
 

· 第6章
 

· 第7章
 

· 第8章
 

· 第10章
 

· 第14章

· 第16章
  
	· Chapter 15 第15章 

· Chapter 16 第16章
·  第17章


Principle Research Interests主要研究 主要研究方向
· Synthetic Organic Chemistry有机合成化学 

After earning his BA in Chemistry from McMurry College in Abilene, Texas and his Ph.D.从阿比林McMurry学院拿到化学学士学位后，又到德克萨斯A＆M大学完成了他的博士，Jones博士在德克萨斯州阿比林哈丁-西蒙斯大学担任化学副教授；新墨西哥军事学院化学系副教授；在德克萨斯理工大学卫生科学中心实验室安全主管；以及在化学和生物化学系担任讲师，普通化学协调员，担任本科顾问。During the 2005-06 school year, he served at the Texas Tech School of Law as the Assistant Director of the Center for Biodefense, Law and Public Policy.在2005-06学年，他曾在德克萨斯理工法学院担任对生物防御，法律和公共政策中心的助理主任。 
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	Research Group研究小组 


Principal Research Interests主要研究方向 

· Asymmetric Synthesis不对称合成 

· Asymmetric Catalysis不对称催化 

· 生物Bioorganic and Medicinal Chemistry有机与药物化学 

Professor Li is interested in the development of new reagents, new reactions and their asymmetric versions.Li教授对新试剂，新反应及其不对称前景很感兴趣。He is also interested in bioorganic and medicinal chemistry, especially, in the study of new analgesic and anti-inflammatory agents, peptide and peptidomimetic drug design, synthesis and structure-activity-relationship (SAR) studies which are important in treating diseases such as AIDS, cancer and diabetes.他还专研于生物有机化学和药物化学，特别是在新的抗炎镇痛药的开发，以及对缩氨酸和模拟缩氨酸的药物设计，合成和结构活性关系（SAR）的研究，这对治疗艾滋病，癌症和糖尿病等疾病很重要。 

So far, Professor Li and his coworkers/collaborators have achieved 130 publications based on his research.到目前为止，Li教授和他的同事/合作者在他的研究领域一共发表的论文超过130篇。Recently, the Li group has established novel chiral phosphoramide and N-phosphonyl imine chemistry, and has successfully utilized chiral N-phosphonyl imines for many asymmetric reactions of chemically and biomedically importance.最近，Li教授组开发了新型手性磷酰胺和N-膦酰亚胺化学，并成功地将手性膦酰亚胺应用于不对称反应，为化学和生物医学起到重要的作用。Professor Li's research has been supported by the National Institutes of Health (NIH), the Robert Welch Foundation, South Plains Foundation, TTU REF grants and National Science Foundation (NSF, as Co-PI).Li教授的研究由美国国立卫生研究院（NIH）的罗伯特韦尔奇基金会，南平原基金会，德州理工大学赞助和国家科学基金会（NSF, as Co-PI）的支持下完成的。Li教授在德克萨斯理工大学组的The major research conducted by the Li group at Texas Tech University is summarized below.主要研究总结如下。 

1. 1. New chiral reagents for asymmetric synthesis不对称合成的新型手性试剂 

Novel chiral phosphoramide and N-phosphonyl imine chemistry has proven to be powerful in controlling many asymmetric reactions of chemically and biomedically importance (Scheme 1).新型手性磷酰胺和N-膦酰亚胺化学已被证明能强有力的控制许多不对称反应，对化学和生物医学上有很大重要性（反应1）。这些不对称反应Most of these asymmetric reactions resulted in excellent diastereoselectivity and good to high chemical yields.大多数都有极好的非对映选择性和良好的产率益率。The chiral phosphoramides can be readily synthesized by using convenient procedures in nearly quantitative overall yields without the use of chromatographic purification.手性膦酰胺可以很容易很方便的合成，产率几乎定量的，不需要用任何色谱分离。The chiral diamine auxiliaries can readily removed and recycled without racemization by treating with various acids under concise conditions.手性二胺助剂可以在各种酸下面很容易地去除和回收，而且不会有外消旋作用。 
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Scheme 1. 反应 1. Novel chiral phosphoramide and N-phosphonyl imine chemist新型手性磷酰胺和N-膦酰亚胺化学 

2. 2. Halo Aldol Reactions卤醛缩合反应 

(a) XC(sp 3 )/C(sp 3 )-C(sp 3 ) Bond Formations （a）X-C(sp3)/C(sp3)-C(sp3)键构型 

The asymmetric halo aldol reaction (AHA) results in chiral halogenated aldol products which can be used for the synthesis of extended aldols and other numerous important building blocks.不对称卤醛缩合反应（AHA）能得到手性卤素羟醛产品，可用于扩展羟醛化合物和对其他许多基础领域有重要作用。The first AHA reaction was conducted by carefully adding the solution of diethylaluminum iodide into the mixture of a,b-unsaturated N -acetyl-4-phenyl-oxazolidinone (in excess) and aldehyde in dichloromethane stirring at -20 °C.第一个AHA反应是把二乙基铝碘小心的加入到α,β-不饱和N-乙酰基-4-苯基-唑烷酮和醛的混合物中，以二氯甲烷作溶剂，-20 °C搅拌。The absolute stereochemistry has been unambiguously confirmed by the X-ray structural analysis.绝对构型已经毫不含糊地用X-射线单晶衍射确认。 
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Scheme 2. 反应2. Asymmetric XC(sp3)/C(sp3)-C(sp3) Bond Formations不对称 X-C(sp3)/C(sp3)-C(sp3)键构型 

The second new AHA reaction was established by using cyclopropyl carbonyl derived enolates as nucleophiles.  Good yields and excellent diastereoselectivity (>95%) were obtained.  The resulting products can be readily cyclized to give chiral 2,3-disubstituted tetrahydrofuran derivatives which exist in many biologically important molecules.第二个新的AHA反应是通过建立环丙基酮转变为稀醇化合物作为亲核试剂。获得了良好的产率和极好的非对映体选择性（>95％）。得到的产物可以很容易环化生成2,3-二取代四氢呋喃的衍生物，存在于许多重要的生物分子中。 
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Scheme 3. 反应 3Asymmetric XC(sp3)/C(sp3)-C(sp3) Bond Formations. 不对称X-C(sp3)/C(sp3)-C(sp3)键构型 

(b) XC(sp 2 )/C(sp 2 )-C(sp 3 ) Bond Formations （b）X-C(sp2)/C(sp2)-C(sp3)键构型 

The first catalytic AHA reaction of silyl allenolates with aldehydes was achieved by using N -C 3 F 7 CO oxazaborolidine as the catalyst.第一个硅烷烯醇化合物和醛的催化AHA缩合反应，是在以N-C3F7CO oxazaborolidine为催化剂的条件下完成的。其中催化剂中氟烷酰基起到控制对映体选择性的关键作用。这个反应第一次实现手性的卤素Morita-Baylis-Hillman (MBH)加成反应。
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Scheme 4. 反应4. Asymmetric catalytic halo aldol reaction for MBH ketone synthesis不对称催化卤素醛醇缩合反应合成MBH酮 

The asymmetric catalytic halo aldol reaction of b-iodo allenoate with aldehydes was also established.不对称催化β-碘烯醇和醛的卤素醛醇缩合反应也已经被建立起来。的B与碘allenoate醛还成立了。这个反应The reaction was successfully achieved by using (R,R)-SalenAlCl as the chiral catalyst and LiI as an additive at 0 °C in dichloromethane.在用 (R,R)-SanlenaAlCl为手性催化剂，LiI为添加剂，二氯甲烷为溶剂的条件下成功实现了。结果得到Moderate to good yields and up to 62% ee were obtained.中度至良好的产率和高达62％的对映体选择性。The new system showed a good scope of substrates in which both aromatic aldehydes and aliphatic aldehydes can be employed.新系统包括很大范围的各种底物，芳香醛和脂肪族醛都能适用。这个The reaction provided the first catalytic and enantioselective approach to chiral b-iodo Baylis-Hillman ester adducts.反应实现了第一个手性催化得到β-碘的Baylis-Hillman酯加成产物。 
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Scheme 5. 反应5. Asymmetric catalytic halo aldol reaction for MBH ester synthe不对称催化卤素醛醇缩合反应合成MBH酯 

(c) XC(sp2)/C(sp3)-C(sp3) Bond Formations （c）X-C(sp2)/C(sp3)-C(sp3) 键形式
TMS-IThe TMS-I based halo aldol reaction was also developed for the tandem formations of IC/CC bonds by activating the a',b-positions of a,b-acetylenic ketones.TTM也能用于卤素醛醇缩合反应，在活化α,β-乙炔酮之后得到一前一后的I-C/C-C键。The key intermediates, 1-iodo-3-siloxy-1,3-butadienes, were generated from allenolates and were directly monitored by 1H-NMR spectroscopic analysis.  Excellent geometric selectivity (>95%) and good yields (65 - 82%) have been achieved.关键中间体，1碘-3-硅氧基- 1 ,3-丁二烯，从烯醇式中产生并且直接用1H-NMR波谱分析监测。反应具有极好的几何选择性（>95％）和良好的产率（65-82％）。 
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Scheme  6. 反应6.XC(sp2)/C(sp3)-C(sp3) Bond Formations X-C(sp2)/C(sp3)-C(sp3)键形式 

(d) XC(sp3)/CC Double Bond Formations （d）X-C(sp3)/C-C双键形式
Highly stereoselective vicinal difuctionalization of (,(-unsaturated ketones for the synthesis of multifunctionalized tri-substituted alkenes is described.  The new reaction employs titanium (IV) halides (0.5 eq) as promoters and inexpensive commercial chemicals as starting materials.  The reaction can be performed at room temperature in any convenient vials without the protection of inert gases.  Good to excellent yields and complete Z/E stereoselectivity have been realized in most cases presented.(，(-不饱和酮邻位双功能高立体选择性的合成多功能三取代烯烃的方法已经被描述。这个新反应，采用卤化钛(IV)（0.5当量）为催化剂和低成本原料作为起始原料。反应可在室温下在任何方便的玻璃瓶中进行，不需要惰性气体保护。在大多数情况下反应都有良好或者极好的产率和只有绝对的Z/E构型。 
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Scheme 7. 反应7. XC(sp3)/CC Double Bond FormationsX-C(sp3)/C-C双键形式
3. 3. Electrophilic Aminohalogenation of Alkenes烯烃的亲电胺卤化反应 

The aminohalogenation was achieved by using ZnCl2 and Cu(OTf)2 as catalysts and TsNCl2 as the nitrogen source.胺卤化反应是通过使用氯化锌和三氟甲磺酸亚酮为催化剂，TsNCl2为氮源，在氮气的保护下实现的。The NsNCl2-based aminohalogenation was developed by using the combination of 2-NsNCl2/2-NsNHNa as the nitrogen and halogen sources.基于NsNCl2的胺卤化反应是联合2-NsNCl2/2-NsNHNa为氮源和卤源下进行的。当没有2-NsNHNa的情况下，只用2-NsNCl2在乙腈溶剂中和烯烃反应，得到α,β位不同氨基团的二胺化合物，这是一个新的二胺化反应。These aminohalogenation and diamination reactions are believed to occur through the formation of unprecedented aziridinium intermediates.这类二胺化和胺卤化反应都被认为是通过形成氮杂三元环的中间体实现的。 
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Scheme 8. 反应 8. Aminohalogenation and diamination of alken烯烃的胺卤化和二胺化反应
The asymmetric aminohalogenation of functionalized alkenes has been established.功能烯烃的不对称胺卤化已经被实现。离子液体[bmim][BF4]，被成功发现是唯一有效的反应介质，而在常用的有机溶剂没有生成任何这种反应的产物。The reaction is also very convenient to perform by simply mixing the three reactants, cinnamates, N,N-dichloro-p-toluenesulfonamide and catalyst together with 4 Å molecular sieves at room temperature in [bmim][BF4] in any convenient vial of appropriate size without special protection from inert gases.反应也很方便，只需将三种反应物肉桂酸酯，N,N-二氯对甲苯磺酰胺和催化剂混合到一起，在4 Å 分子筛的作用下离子液体[bmim][BF4]中发生，反应在室温下任何大小的不需要惰性气体反应瓶中进行。 
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Scheme 9. 反应 9. Asymmetric aminohalogenation react不对称胺卤化反应 

The novel multiple-site activation of alkynes with amine/halogen functionalities was discovered by treating alkyne with N,N-dichlorobenzenesulfonamide at 80 °C in the presence of palladium acetate catalyst.  A new mechanism was proposed which involves the novel formation of b-halovinyl palladium and p-allylpalladium species.炔烃和胺/卤源的新颖多结点反应也被研究出，将炔烃和N,N-二氯苯磺酰胺一起用醋酸钯的催化在80 °C下进行。一种新机制被提出来，里面含有新的化合物b-乙基钯和p-丙烯基钯。反应得到Excellent regio and stereoselectivities were achieved with the absolute structure determined by X-ray structural analysis.极好的的区域选择性和立体选择性，绝对构型已经由X射线单晶衍射分析确认。 
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Scheme 10. 反应10. Aminohalogenation of alkynes炔烃的胺卤化反应 

3. 4. Electrophilic Diamination Reaction of Alkenes烯烃的亲电二胺化反应 

The new electrophilic diamination of alkenes was developed by taking the advantage of inexpensive petroleum olefins as the substrates, readily accessible TsNCl2 or 2-NsNCl2 and acetonitrile as the nitrogen sources.烯烃的新亲电二胺化反应是以廉价的石油烯烃，以容易获得的TsNCl2或2- NsNCl2和乙腈作为氮源的。 The resulting imidazolidines have been conveniently converted into 1,2-diffrentiated diamines which can mimic both a- and b-amino acids.  Excellent regio-, stereoselectivity and up to 84% yield have been obtained for a,b-unsaturated ester and ketone substrates.由此产生的咪唑型二胺化合物已方便转换成1,2 位不同取代的二胺，和α-和β-氨基酸都类似。极好的立体区域选择性和高达84％的收率已经在α,β-不饱和酯和酮上实现。 
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Scheme 11. 反应 11. 咪唑型Imidazolidination and diamine formati咪唑型二胺化形式 

Recently, N,N-Dichloro-o-nitrobenzenesulfonamide (2-NsNCl2) was found to be effective electrophilic nitrogen source for the direct diamination of a,b-unsaturated ketones without the use of any metal catalysts.最近，N,N-二氯邻硝基苯磺酰胺（2-NsNCl2）被发现是有效的亲电氮源，不需要任何金属催化剂就能和α,β-不饱和酮直接发生二胺化反应。The reaction is very convenient to carry out without the protection of inert gases.反应操作十分方便不用惰性气体保护。4 Å Molecular sieves and temperature were found to play key roles to control the formations of 3-trichloromethyl and dichloromethyl imidazoline product4 Å分子筛和温度是控制三氯甲基和二氯甲基咪唑啉产品的关键。二胺化的产品中2-Ns-protection group of the resulting diamine products can be easily cleaved under mild Fukuyama's conditions.2-硝基保护的产物能容易地在温和的福山条件下去除掉基团。New mechanism hypothesis of [2+3] cyclization and N-chlorination has been proposed to explain the product structures, particularly, their regio and stereochemistry.[2+3]成环和N-氯化的机制假说已经被提出来，可以解释产品结构，尤其是他们的区域和立体选择性。 
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Scheme 12. 反应12. Chemoselective imidazolination of alke烯烃化学选择性咪唑二胺化合物 

The new combination of 2-NsNH2/NCS was found to be as the effective electrophilic nitrogen source for the regio-, stereo- and chemoselective imidazolination of alkenes.2-NsNH2/NCS的新组合被发现是烯烃有效的亲电氮源，能得到区域和立体选择性很好的咪唑型二胺化合物。The reaction is very convenient to carry out simply by mixing olefin, 2-NsNH2, NCS and 4 Å molecular sieves in freshly distilled acetonitrile at room temperature.反应非常方便，在室温下将烯烃，2-NsNH2，NCS和4 Å分子筛混合一起以新蒸的乙腈作为溶剂反应。The aziridinium ion formed from the reaction of 2-NsNCl with olefins and the corresponding [2+3] cycloaddition are proposed during the reaction process to control regio- and stereoselectivity.用2-NsNCl2和烯烃反应生成氮杂三元环与相应的[2 +3]环加成反应，被提出用来解释对反应过程中区域和立体选择性的控制。 
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Scheme 13. 反应 13. Novel [2+3] cycloaddition mechanism新型[2 +3]环加成机制 
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Currently, two projects are being investigated in the Mayer group.目前，两个项目在Mayer组正在研究中。 

1)  Over the last thirty years, chemists have discovered/invented hundreds of efficient catalysts for a wide variety of chemical transformations.  In recent years, a number of particularly mild and selective catalysts have been developed.  The stage is set for moving to a next level.  In one project, our goal is to develop new catalytic reaction processes where multiple catalysts are used together, at one time to allow an efficient cascade of chemical reactions within a single reaction vessel.  This is quite a challenge since the simultaneous use of multiple catalysts can cause mutual interference between the catalysts.  However, when an effective combination is discovered and the process optimized, the resulting method may be notably useful.  Such processes can be time-efficient since the isolation and purification of chemical intermediates is avoided.  Similarly, the processes are often environmentally friendly ( green ) and cost effective since the use of large volumes of organic solvents for intermediate purification can be avoided. 1）在过去30年来，化学家们发现/发明的化学转化的多种多样的高效催化剂，数以百计。近年来，开发了一些特别温和并且有选择性的催化剂。研究的平台又上升了一个水平。在一个项目中，我们的目标是开发新的催化反应过程，多个催化剂一起同时使用，在简单的化学反应能有效的发挥作用。这个相当于同时使用多种催化剂可导致催化剂之间的相互干扰。然而，当一个有效的结合被发现了并优化过程，由此产生的方法就会显着有效。这种过程可以有效的节约时间，因为可以避免分离和纯化化学中间体。同样，过程也通常是环保（绿色）而且成本低，因为纯化中间体所用的大量有机溶剂的就可以避免。 

2)  A goal of a second project is to synthesize a polycatenane.  This is a polymer that is composed of macrocycles that are linked together in a chain.  Thus far, no method exists for the synthesis of a polycatenane.  This is unfortunate because polycatenanes are predicted to have quite unique properties in comparison to most other classes of polymers.  The difference lies in the molecular structure, where the individual monomers, that make-up the polymer, have unique degrees of freedom to move, ie rotate and slide within each other.  These movements, at the molecular scale, are predicted to manifest in unusual viscoelastic properties for bulk samples.  Thus we are currently working towards the first synthesis of a polycatenane polymer.  We aim to characterize these materials and test existing theories regarding the effect of structural concatenation on polymer properties. 2）第二个项目的目标是合成聚环烃。这是将大环是连接在一条链上得到的一个聚合物。迄今为止，还没有方法的能合成聚环烃。这是很不幸的，因为聚环烃预测有很好的特性相比其它大所数聚合物来说。分子结构上的不同点，是构成的聚合物的单体不同，具有独特的自由度移动，即旋转和相互滑动。这些运动，在分子尺度来说，预测表明大量样品有不同寻常的粘弹特性。因此，我们正朝着合成第一个聚环烃而努力工作。我们的目标是表征这些材料的特点和测试现有关于结构对聚合体性能影响的理论。 
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Desymmetrization of symmetric diesters对称酯的脱对称水解 

搞好Developing environmentally friendly, cost-effective, synthetic methodologies has been of central importance for synthesis of a variety of compounds in both academia and industry.环境发展，经济高效，无论学术界还是工业界，合成方法一直是不同的化合物合成中至关重要的。Desymmetrization of symmetric compounds is one of the most effective ways because the starting symmetric compounds are typically obtained easily on a large scale starting from inexpensive sources.对称化合物的脱对称化是最有效的的方法之一，因为对称化合物通常从廉价的来源可以大量获得。In this research area, we developed non-enzymatic reactions that enable desymetrization of symmetric diesters by monohydrolysis of two identical ester groups.在这一研究领域，我们开发了非酶反应，使对称双酯化合物中由两个相同的酯基只水解其中的一个。 Before this discovery, such reactions were considered possible only by enzymes, which provide no basis for predictions for reactivities.在此之前发现，这种反应被认为只有酶能实现，但没有提供为反应预测的依据。However, Niwayama discovered a highly efficient and practical ester monohydrolysis of symmetric diesters (Scheme 1), employing a THF-water medium at 0oC.然而，Niwayama发明并实现了对称酯高效单一水解（反应1），用四氢呋喃和水作溶剂在0 oC下反应。Using this reaction, a number of pure half-esters have been obtained in high yields to quantitative yields in a very straightforward manner.利用这一反应，一系列单酯化合物直接生成了，产率很高以至于定量。 
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Since the reaction conditions are quite mild and simple, the synthetic utility of this reaction is expected.由于反应条件温和简单，这种合成反应预期实现了。To our knowledge, this finding is the first example of systematic studies of non-enzymatic monohydrolysis reactions of symmetric diesters.据我们所知，这是第一个用非酶水解对称双酯的反应。This work was featured in an article in Chemical Process Development in Chemical and Engineering News (2001, January 22, p92-94).这项工作发表在期刊 Chemical Process Development in Chemical and Engineering News (2001, January 22, p92-94)。 This research area has potential in many points of view, such as synthetic organic chemistry, theoretical chemistry, physicochemical, medicinal chemistry.这项研究在很多领域都有潜力的应用，如有机合成化学，理论化学，物理化学，药物化学。We are currently expanding the scope of this reaction by mechanistic studies, development of asymmetric versions, and syntheses of bioactive compounds, etc.目前，根据机理研究我们正在扩大这一反应，发展非对称反应和合成生物活性化合物等。 

Development of a proteomic methodology for quantitative protein/peptide analysis发展蛋白质组学为蛋白质/多肽定量分析 

Proteomics, analysis of sets of proteins expressed by a cell, tissue, or organism under specific conditions, is a newly emerging field in the postgenomics era, and is rapidly becoming an important research area for studyingthe global events occurring within a cell under certain physiological conditions.蛋白质组学，是对一个细胞，组织，或在特定条件下表达的蛋白质生物组的分析，在后基因组学领域是一个新兴的时代，特定生理条件下的细胞的研究正在迅速成为一个全球性的一项重要研究领域。 

在一个粗蛋白质混合物中，Quantitative measurement of a specific protein within a crude protein mixture is essential for proteomics research.一个特定的蛋白质定量检测是蛋白质组学的本质。We have developed a methodology for quantification of proteins/peptides by introducing a combination of isotope-labeled/unlabeled small organic molecules that specifically react with cysteine residues of peptides/proteins followed by mass spectrum analysis (MALDI-TOF).我们已开发引进了一个方法来量化蛋白质/多肽，用同位素标记/非标记的有机小分子和蛋白质/多肽上半胱氨酸片段发生反应，然后再用质谱检测分析。Since isotope-labeled and unlabeled compounds are expected to show identical chemical and physical behaviors, and hence identical ionization efficiencies, relative intensities of these peptides reacted with isotope-labeled and unlabeled modifiers are anticipated to reflect relative quantities of (tryptic) peptides and thus the original proteins.由于同位素标记和非标记化合物显示相同的化学和物理行为，因此相同的电离效率，这些多肽与同位素标记和无标记修饰物的反应相对强度，能预计反映（胰蛋白酶）多肽的量并且因此得到相对数量的原蛋白。 

Since mass spectrometry allows identification of proteins by peptide mass fingerprinting, this method is expected to serve as a useful tool for quantifying peptides/proteins for proteomics research.由于质谱鉴定蛋白质靠多肽的质量，这种方法可望成为蛋白质组学里面量化蛋白质/多肽的有用的工具。The following scheme shows our methods.下面的反应阐明了我们的方法。 
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At this point, we have synthesized two sets of modifiers that specifically react with sulfhydryl groups of cysteine residues and have been successful in measuring relative amounts of proteins modified with isotope-labeled modifiers and those modified with unlabeled modifiers.在这一点上，我们有两种改性剂能特定的和半胱氨酸残基巯基反应，并已经能成功测量同位素标记的蛋白质和未标记蛋白质的相对数量。 

Our long-term goal is to examine the effects of bioactive organic compounds in protein expression by applying our proteomic approach.我们的长远目标是通过应用我们研究蛋白质的方法，检测生物活性有机化合物对蛋白质表达的影响。 
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Principal Research Interests主要研究方向 

· Design and synthesis of acyclic podands, monocyclic proton-ionizable crown ether, proton-ionizable calix[4]crown and -thiacrown ligands for metal ion separations设计和合成的无环podands，单环质子电离冠醚，质子电离杯[4]冠和冠配体作为分离金属离子 

· 配体Methodology for covalently linking ligands onto silica gel for metal ion separations共价键连接到硅胶分离金属离子的方法 

· 合成Synthesis of proton-ionizable calix[4]arene compounds with unusual alkylation patterns on the lower rim质子电离杯[4]芳烃化合物，下边缘特殊的烷基修饰
· Developing hosts for removal of hazardous or toxic ions, such as Pb(II), Hg(II), Cs(I), and Ra(II)研究清除有害或有毒离子，如铅（II），汞（Ⅱ），铯（Ⅰ）和镭（Ⅱ）。
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	Research Group 研究小组 


Principal Research Interests主要研究方向 

· Nuclear Symmetry Effects in Chemical Reactions核对称性的影响化学反应 

· Ab Initio Quantum Chemistry量子化学从头计算 

· Atmospheric Chemistry大气化学 

Research in the Gellene Group can be broadly characterized as chemical dynamics of gas phase molecules, ions, and radicals with the effort fairly evenly divided between experimental and theoretical approaches.在Gellene组研究可大致概括为气相分子，离子化学动力学，和努力将实现和理论化学想结合的方法。An unusual area of reaction dynamics of current interest is the study of Symmetry Induced Kinetic Isotope Effects (SIKIE).当前研究的兴趣是化学动力学的一个普通领域，是对称诱导动力学同位素效应（SIKIE）的研究。多年来化学反应电子对称性的重要性已得到承认，但核对称性的影响一直未被赏识。Recent experimental work in our laboratory has shown that the rate of some reactions can increase by up to two orders of magnitude as a consequence of making nuclei distinguishable by isotopic substitution.最近在我们的实验室工作表明，可区分同位素取代后，一些反应率可提高到两个数量级。Our experimental studies in this area have focused on ion-molecule reactions with kinetic isotope effects being measured mass spectrometrically.我们在这一领域的实验研究主要集中在离子的动力学同位素效应分子的反应，用质谱测量。 
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Parallel with the experimental studies, we have been developing a theoretical model of SIKIE which is still ongoing.与实验研究的同时，我们一直在开发一个SIKIE理论模型，目前仍在进行。 The complementing roles of theory and experiment in this area has been excellent with theory suggesting new experiments and experiments indicated how the theoretical model should be modified.理论和实验相互补充，在这方面已经提出，理论指导新的实验和实验表明理论模型应该如何修改。A recent significant application of the theory provided the first comprehensive explanation for SIKIE in stratospheric ozone; a phenomena which had defied explanation for more than a decade.最近理论的一次重大应用，提供了首次用SIKIE在平流层臭氧全面的解释，对这个现象的解释已经超过十年。 

A second area of research involves various neutralized ion beam experiments, a novel mass spectrometric approach whereby highly reactive, transient molecules can be produced in a beam mode by the neutralization of an appropriate precursor molecule.研究的第二个领域涉及的各种离子束实验，一种新的质谱的办法，可以将一个适当的前体中性分子在光束模式下制备高活性，瞬态分子。Currently, this technique is being used to study radical intermediates in the atmospheric reactions of nitrogen and sulfur containing containing compounds.目前，这项技术被用来研究在含有氮和硫化合物的大气反应自由基中间体。 Examples include the N2H radical, a long suspected, though never observed, intermediate in the thermal "DeNOx" reaction (an industrial process for lowering NOx smoke stack emissions), and the (CH3)2SOH radical, a key intermediate in the atmospheric reduction of (CH3)2S ultimately leading to SO3 and acid rain.例子包括N2自由基，热"脱硝"反应（工业上降低排放黑烟中氮氧化合物的过程）的中间体，长期被认为存在但从来没被观察到过，和(CH3)2SOH自由基，这是将大气中(CH3)2S最终降解为三氧化硫和酸雨的一个关键中间体。 

Computational chemistry constitutes a third general area of on-going research.计算化学是正在进行研究的第三个领域。Because there is little or no experimental information available for many of the chemical species under investigation, valuable insight is provided by is provided by ab initio calculations.因为对许多研究的化学物质，几乎或根本不能提供实验资料，从头计算提供了宝贵的见解。Some of the studies such as the development of a global potential energy surface for He3+ are motivated by the experimental part of the program.例如在这个项目中对于He3+球性的势能面的一些研究，实验起了推动作用。而Other studies, such as work on the polyiodide anions is independent of the experimental program.其他的研究，如对多碘化合物负离子的研究，是与试验无关的。 
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	Research Group 研究小组 
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Principal Research Interests主要研究方向 

· Theory of Unimolecular and Intramolecular Dynamics单分子理论和分子动力学 

· Computer Simulation of Organic and Biochemical Reactions计算机模拟有机和生化反应 

· Gas-Surface Collisions天然气表面碰撞 

· Energy Transfer and Chemical Reactions at Interfaces能量传递和界面化学反应 

· Web-based Computing基于Web的计算 

Dr. Hase's research group simulates the dynamics of molecular motion and chemical reaction at an atomistic, microscopic level.  Classical, semi-classical, and quantum mechanical methods are used for the simulations, which are used to compare with experiments and to test and develop theoretical models of molecular motion and chemical reactivity.  Computer graphics are used to animate and visualize the simulations.  For many chemical problems classical mechanics provides an accurate description of atomic motion and the Hase research group has developed the VENUS computer program for performing classical trajectory simulations.  Calculating a classical trajectory or the motion of a semi-classical/quantum wave packet requires the derivatives of the potential energy with respect to the coordinates of each of the atoms.  In a direct dynamics simulation these derivatives are obtained directly from a quantum chemistry (QM) electronic structure theory.  To perform this type of simulation VENUS is interfaced with quantum chemistry computer programs.  For large-scale simulations, a QM/MM calculation may be performed in which part of the potential is represented by both a quantum mechanical theory and the remainder by molecular mechanical (MM) analytic potential energy functions.  Dr. Hase also advises computer science graduate students whose research is in the area of scientific computing; ie they develop computer programs for the simulations and structure the programs so that they run efficiently in a high-performance computing environment.  Dr. Hase is co-author of the books Chemical Kinetics and Dynamics and Unimolecular Reaction Dynamics. Hase博士的研究小组在原子的微观层次上模拟的的分子运动和化学反应动力学。经典，半经典和量子力学方法的模拟，这是用实验来比较，测试和开发使用的理论分子运动和化学反应模型。计算机图形学用于动画和可视化模拟。对于许多化学问题经典机理，提供了精确原子运动描述并且Hase小组用VENUS电脑程序准确的展现了经典轨道理论。计算经典轨到或半经典量子波包运动要求每个原子的坐标都要衍生出势能。在直接动力学模拟中，从量子化学（QM）电子结构理论得到这些衍生工具。要执行这种类型的模拟，VENUS要与量子化学计算机程序相结合。对于大型模拟，QM/MM计算也可在其中潜在的一部分，是双方的量子力学理论，其余的代表分子机械（MM）的解析势能函数。Hase博士还就计算机科学专业的学生，他们的研究在科学计算领域的，即他们的发展和结构模拟程序，这样他们高效率的运行计算环境。Hase博士还是书籍《化学动力学和单分子反应动力学Theory and Experiments..理论和实验》的合作作者。 

The current simulations of Dr. Hase's research group include collision- and surface-induced dissociation (CID and SID) of ions (including peptides), the dynamics of gas phase S N 2 nucleophilic substitution reactions, intramolecular and unimolecular dynamics of reactive intermediates, energy transfer and chemical reaction in collisions of ions and radicals with surfaces, structures of liquid surface interfaces, and adhesion, friction, lubrication, and wear of sliding surfaces.  The figure shown below is a chemical dynamics simulation of the SID of protonated diglycine.  The peptide shatters as it collides with the diamond {111} surface, forming H 2 + NHCH 2 + CONHCH 2 COOH + . Hase博士的研究小组目前的模拟，涉及离子（包括肽）碰撞和表面诱导解（CID和SID），气相SN2亲核取代反应的活性中间体，活性中间体分子内和单分子动力学，能量转化和离子碰撞的化学反应和表面自由基，液体界面结构和粘附，摩擦，润滑和滑动面的磨损。下图所示是质子化双氨基乙酸的一种SID化学动力学模拟。肽与钻石表面碰撞（111）破裂，形成H2 + NHCH2 + CONHCH2COOH+。
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Principal Research Interests主要研究方向 

· 核和电子自由度Novel Coherent-States Theory for Nuclear and Electronic Degrees of Freedom新型双重态论 

· Direct, Time-Dependent, Coherent-States Molecular Dynamics直接的，时间决定的，双重态分子动力学 

· Hybrid Quantum/Classical Methods混合量子论/经典方法 

· Quantum Chemistry Studies of Molecular Clusters量子化学研究分子团簇 

The main focus of our present research efforts is the direct, time-dependent simulation of chemical reactions.现在我们的研究工作的主要重点是直接的，时间决定的化学反应模拟。In that approach, a reaction is simulated in the same way the process evolves in “real life” ( ie . by evaluating instantaneously the reaction evolution and its acting molecular forces “ on the fly ”, without the cumbersome time-independent predetermination of potential energy surfaces).在这个方法中，反应是以同样的方式模拟过程“现实演变”（即 通过评估瞬间反应变化及其作用的分子作用力，没有繁琐的时间性决定势能面）。In the main, quantum mechanics is the theoretical framework of our simulations.主要的，量子力学是我们模拟的理论框架。However, even with the current computer technology, full quantum-mechanics descriptions of large chemical systems remain impractical and recurrences to more feasible classical-mechanics treatments are inevitable.然而，即使在目前的计算机技术，全面的量子力学的大型化学系统的描述仍然不切实际，循环更可行的经典力学方法是不可避免的。Therefore, we advocate a generalized quantum/classical (Q/C) approach to ab initio molecular mechanics where molecular degrees of freedom and/or molecular regions are distributed into quantum and classical treatments.因此，我们主张广义量子/经典（Q /C）从头算方法在自由度和/或分子区域纳入量子方法和经典分子力学。 Degrees of freedom less critical for quantum effects ( eg nuclear translational, rotational and vibrational motions under some circumstances) and/or a peripheral molecular region not housing quantum processes can be treated via classical mechanics with added quantum corrections.  Conversely, the central region containing quantum phenomena ( eg . tunneling) must be described quantum-mechanically.自由度不那么重要对于量子效应（ 例如 ，在某些情况下的核平移，旋转和振动运动）和/或周边分子区域没有的量子过程都可以通过添加了经典力学的量子更正处理。相反，中部区域包含量子现象（ 例如 轨道）必须用量子力学描述。 

Toward such a goal, we are developing a novel Q/C methodology that permits making transitions from quantum to classical treatments in a gradual and continuous way; we attain such flexibility by exploiting the properties of coherent states (CS).实现这样的目标，我们正在开发一种新型Q /C方法，允许从量子到经典渐进和持续转换的一种方法；我们开发粘合态的性质就有这种灵活性。Broadly speaking, CS are sets of quantum states that permit expressing quantum dynamical equations in a classic-like format in terms of generalized positions and momenta.一般来说，CS是量子态集，允许经典力学根据广义的位置和动量来表达量子动力学方程。Some CS are also quasi-classical if their generalized positions and momenta obey classical mechanics.一些CS也有些准经典如果他们的广义的位置和动量服从经典力学。 A CS-formulated dynamics is still quantum but in a classic-like format as close to classical mechanics as possible ; furthermore, if a quasi-classical CS is employed for a molecular region and/or a degree of freedom then a classical dynamics with a quantum state is obtained and a Q/C partition is created.一个CS制定的动力学还是量子的，但仍是一个类似典型的尽可能接近经典力学的格式；此外，如果准经典 CS被用于一种分子区域和/或自由度然后用古典动态量子态取得并且Q/C分区被创建。 

在我们CS工作中A highlight of creativity in our CS efforts is the original formulation of novel types of CS to implement such a CS dynamics.一个高创意是用新型CS的原形式去实现这样的一个CS动力学。Whereas nearly all previous chemical research on CS has mostly dealt with the celebrated Glauber CS to describe nuclear motions, we are  endeavoring for the creation and/or use of novel types of CS for all types of particles (nuclei and electrons) and for all types of dynamics (translational, rotational, vibrational, electronic).而几乎所有之前在CS方面的化学研究大部分是用著名的Glauber SC去描述核动力学，我们正全力建立和/或使用新型CS应用到所有类型的粒子（原子核和电子）和所有类型动力学（平移，旋转，振动，电子）。Our CS dynamics is being implemented into the program CSDYN (= CS Dynamics). CSDYN is a complex code that contains original CS capabilities, novel CS/density functional theory routines and libraries, and compute grid implementations for Microsoft Windows® and Red Hat Linux® operating systems inter alia .我们的CS动力学正在执行到程序CSDYN（= CS动力学）。CSDYN是一个复杂的代码，其中包含原CS的能力，新颖的CS/密度泛函理论程序和库，并能够在微软Windows ®和Red Hat Linux ®操作系统或者其它系统上进行计算。 

Our current projects include:我们目前的项目包括： 

· A CS/Density Functional Theory Approach to Ab Initio Molecular Dynamics一个CS /密度泛函理论方法从头计算分子动力学 

· A Valence-Bond/CS Formulation of  a Generalized Charge Equilibration Models一个广义模型Valence-Bond/CS电荷均衡技术模拟 

· A CS Transition Probability Amplitude Procedure to Evaluate Reaction Properties一个CS转移概率振幅程序，以评估反应性能 

· The Compute Grid Implementation of Our CS Dynamics在计算机上执行我们的CS动力学 

· Simulations of Aqueous Metal-Ion Clusters模拟水金属离子簇 

· Computational Studies on Pure Non-Metal and Metal/Non-Metal Clusters计算研究纯非金属和金属/非金属簇合物
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Principal Research Interests主要研究方向 

· Quantum Dynamics of Chemical Reactions and Nanomaterials反应和纳米材料的量子动力学 

· Theoretical and Computational Methods (quantum trajectory methods, wavelets, massive parallelization)理论和计算方法（量子轨道的方法，小波，大规模并行） 

Professor Poirier's research group is concerned with the development and application of new methods for performing accurate quantum dynamics calculations for molecular systems.  These calculations encompass rovibrational spectroscopy (especially highly excited states), reactive scattering of molecules in the gas phase and in nanomaterials, and resonance phenomena (energies, widths, phase shifts).  Applications of interest include hydrogen storage in carbon nanomaterials, dynamics of atomic clusters, and thermal rate constants pertinent to environmental chemical kinetics. Poirier教授的研究小组所关注的是分子系统中精确量子动力学计算新方法的发展和应用。这些计算包括在气相分子和纳米材料中振转光谱（尤其是高激发态），分子反应散射和共振现象（能量，宽度，相移）。感兴趣的应用包括储氢碳纳米材料的原子团簇动力学，和环境有关的化学动力学热速率常数。 

The methods development research is motivated by the inadequacy of conventional numerical techniques for dealing with large molecules, insofar as accurate, quantum dynamics calculations are concerned.  Traditionally, the computational effort required scales exponentially with problem size, as a result of which such calculations have to date been limited to systems with four or fewer atoms.  Dr. Poirier's group is exploring a variety of new approaches that improve the computational efficiency by orders of magnitude, thereby making it possible to handle a much larger class of systems than has heretofore been realized.该方法的开发研究是出于对与大分子的常规数字技术的不足，对于量子动力学计算而言需要准确。传统上，计算所需的努力与问题的大小规模成指数关系，由于这种计算，结果要迄今为止仅限于系统为四个或更少的原子。Poirier博士的研究小组正在开发各种新的方法能够提高几个数量级的计算效率，从而能够处理更大的系统级相对于迄今为止的实现。The quantum trajectory approach, inspired by Bohmian mechanics, incorporates quantum effects into classical-like trajectory simulations.量子轨迹的方法，由Bohmian力学得到灵感，采用经典轨道仿真量子效应。在称Symmetrized Weyl-Heisenberg wavelets defeat exponential scaling in basis set methods, and have been applied to systems with up to 17 dimensions.  Traditional iterative discrete variable representation methods have been adapted for scalability on massively parallel computing platforms with up to tens of thousands of cores对称对称魏尔-海森堡小波基础上打败指数缩放的设置方法，并已应用于多达17种尺寸的系统。传统迭代离散变量表示方法已被改编的可扩展性的大规模，带有高达数万个内核并行的计算平台。
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Principal Research Interests主要研究方向 

· Ultrafast Nonlinear Optical Spectroscopy of Liquids超快非线性光学光谱学液体 

· Dynamics of Complex Fluids复杂流体动力学 

· 离子液体Physical Chemistry of Ionic Liquids物理化学 

· Supercooled Liquids and the Glass Transition过冷液体和玻璃转变 

QuitevisThe research of Professor Quitevis is directed toward understanding liquid-state dynamics.教授研究针对的是理解液态动力学。The focus of our current research is on the dynamics of complex fluids, in particular, room temperature ionic liquids and supercooled liquids.我们目前的研究重点是复杂流体动力学，特别是室温离子液体和过冷液体。 

在我实验室The main technique used in my laboratory is optical heterodyne-detected Raman-induced Kerr effect spectroscopy (OHD-RIKES).主要使用的技术是光外差检测到拉曼诱导克尔效应谱(OHD-RIKES)。OHD-RIKES is an ultrafast nonlinear optical time-domain technique that measures the collective polarizability anisotropy dynamics of a liquid.OHD-RIKES是超快非线性光学时域技术，用来测量集体极化各向异性的液体动力学。By use of a Fourier-transform deconvolution procedure, the OHD-RIKES transient can be converted to a reduced spectral density or optical Kerr effect (OKE) spectrum, which is directly related to the depolarized Raman spectrum of the liquid and contains information about the low-frequency intermolecular modes of the liquid.通过使用傅立叶变换卷积程序，OHD-RIKES瞬态可以转换为降低谱密度或光克尔效应（OKE）频谱，这是直接关系到液体去极化液拉曼光谱，载有关于液体低频率分子模式的信息。 

Ionic Liquids : Room temperature ionic liquids (ILs) are commonly defined as salts with melting points below 373K.离子液体：室温的离子液体(ILs)通常定义为熔点低于373K的盐。离子液体An IL is composed of a bulky organic cation and one of a range of common anions, which might be either organic or inorganic, and possesses negligible vapour pressure, low flammability, and a wide liquid range.离子液体由一个庞大的有机阳离子和一个普通的阴离子组成，可以是有机或无机的，拥有微不足道的蒸汽压力，低易燃性和流动性。潜在The vast number of potential ILs (over a million simple ones and over a trillion ternary systems) means that ILs can be designed specifically with tuneable physicochemical properties, leading to their description as “designer” solvents.离子液体的广大数量（超过100万简单个体和1万亿以上三元系统），离子液体可以专门设计为可调谐的物理化学性质，导致其描述为“设计师”的溶剂。Because they offer unique sets of properties not achievable with other materials, there is increasing interest in applications beyond solvents in such wide ranging fields as energetic materials, biotechnology, and nanoscience.因为它们提供了其他材料不能实现的独特属性，越来越多的兴趣将这些溶剂更远的应用在广泛的高能材料，生物技术领域和纳米科学。Despite the great success of this application-driven research, a fundamental understanding of the structure, dynamics, and interactions in these complex fluids is still lacking.尽管在这应用性研究上取得巨大成功，但对结构，动力学，这种复杂流体的相互作用的基本了解仍然缺乏。A particularly important feature of ILs is that they are structured liquids characterized by nanoscopic polar and nonpolar domains.离子液体的一个特别重要的特征是，它们的结构有纳米极性与非极性液体域的特点。Understanding the relationship between this nanostructural organization and the intermolecular dynamics in ILs is one of the main themes guiding research in my group.理解这与纳米结构的组织和离子液体的分子动力学的关系是我小组研究的主题之一。 

Supercooled Liquids : The dramatic viscous slow down that accompanies the formation of glasses upon cooling supercooled liquids to below the glass transition temperature T g is one of the oldest and most extensively studied problems in condensed matter physics and chemistry.过冷液体：粘稠的急剧放缓，伴随着过冷液体冷却后，低于玻璃转变温度Tg然后形成眼镜是在凝聚态物理和化学的最古老和最广泛研究问题之一。The microscopic causes of the viscous slow down responsible for the glass transition however remain an unsolved problem.对粘性减缓造成玻璃化转变的微观原因，仍然是一个尚未解决的问题。We are currently studying translational and rotational diffusion in glass-forming liquids above and below T g .我们正在研究平移和旋转扩散在玻璃形成液体中高于及低于Tg。The goal of this research is to further understand the decoupling between translational and rotational diffusion that occurs as T g is approached from above in the supercooled state and the processes that underlie physical aging when the glass-former is quenched from a temperature above T g to the glassy state.本研究的目的是进一步了解平移和旋转扩散之间所发生的去耦，Tg是以上从过冷状态和基于物理老化的过程得出的，玻璃形成体从高于Tg的温度到玻璃化状态时被淬灭的过程。Current theories of the glass transition are based on the existence of dynamic heterogeneity near T g .玻璃转变现有理论是基于近Tg动态异质的存在。Experiments in my laboratory are aimed at revealing the relationship between decoupling, physical aging, and dynamic heterogeneity.在我实验室的实验目的是揭示退耦，物理老化和动态异质的关系。光褪色后Fluorescence recovery after photobleaching (FRAP) techniques are being used to measure the ultraslow translational and rotational diffusion near T g .荧光恢复（荧光漂白恢复）技术，被用来衡量近Tg的超促进缓慢平移和旋转扩散克 。 
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Principal Research Interests主要研究方向 

· Inorganic Reaction Mechanisms无机反应机理 

· Oxidation-Reduction Catalysis氧化还原催化 

· Bioinorganic Chemistry生物无机化学 

Professor Holwerda's research interests include inorganic reaction mechanisms, catalysis, electrochemistry, organometallic chemistry, physical properties of transition metal compounds and chelation strategies for animal nutrition. Holwerda教授的研究兴趣包括无机反应机理，催化，电化学，有机金属化学，过渡金属化合物物理性能和动物营养学中螯合作用。Techniques utilized include electronic, fluorescence, infrared, nmr and epr spectroscopies; magnetic susceptibility, cyclic voltammetry, coulometry, chromatography and stopped flow rapid kinetic measurements.利用的技术包括电子，荧光，红外，核磁共振光谱和电子顺磁共振；磁化率，循环伏安法，库仑法，色谱法和停流快速动力学测量。 
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The primary focus of our current research is transition metal-induced ligand reactions.我们目前研究的主要重点是过渡金属诱导配体反应。在一对给电子原子中控制成键和断键的Thermodynamic and mechanistic factors that control bond-making or bond-breaking between a pair of ligated donor atoms are being studied with complexes of the form LCr(µ -O)(µ -X)CrL, where X represents an O, S, N or P bridging ligand and L = tetradentate N donor atom set.热力学和动力学机理正在用化合物形式LCr(µ -O)(µ -X)CrL作为研究对象，其中X代表了氧，硫，氮或磷桥联配体还有L=氮原子给电子的四齿基团。 
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Principal Research Interests主要研究方向 

· Natural Products Synthesis天然产物合成 

· Mechanism of Rearrangement Reactions重排反应机理 

· Analytical Reagents分析纯试剂 

Professor Marx's research interests are broad, with the major emphasis on the total synthesis natural products.Marx教授的研究兴趣广泛，主要重点是天然产品的全合成。In addition, he does substantial collaborative work in such diverse fields as pharmaceutical research and custom syntheses of analytical reagents.此外，他还有丰富的其它工作，药品研究和分析纯试剂典型合成等众多领域。 

The major goal in the synthesis of natural products is to design short and hopefully efficient total syntheses of compounds of the sesquiterpene class, using modern synthetic reactions and as much ingenuity as possible to keep the syntheses short.合成天然产物的主要目标是设计的简短有效的全合成倍半萜类化合物，利用现代合成反应并尽可能使用技巧让合成路线变短。Another goal is to develop new reactions or new applications of existing reactions.另一个目标是开发新的反应，或对现有反应的新应用。 

Some specific target molecules under investigation or planned include occidenol (1), phytuberin (2), aplysistatin (3).一些正在被研究的具体目标分子或项目包括occidenol（1），phytuberin（2），aplysistatin（3）。 
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这些The molecules represent respectively a compound with a unique functional group (dioxipin or seven-membered divinyl ether), a compact three dimensional but acid-sensitive structure which acts as a toxic principle, and a marine bromine-containing compound which has substantial anticancer activity.分子分别具有代表性的独特官能团（dioxipin或七元二乙烯基醚），紧凑的三维结构但对酸敏感，可作为一种有毒的原则以及海洋含溴化合物，拥有很好的抗癌活性。 

The second area of research involves detailed mechanistic study of the fundamental process whereby electron withdrawing substituents such as carbethoxy undergo 1,2-migrations in cationic rearrangement reactions.研究第二个领域涉及详细的机理研究的基本过程，即吸电子取代基，如乙酰氧基经过1,2重排反应的阳离子迁移。 
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These substituents are polarized such that the carbon atom actually migrating bears partial positive charge density, yet is called upon to stabilize further positive charge in the transition state of the migration.这些取代基得到极化，这样的碳原子实际承担的正电荷密度得到部分迁移，但在迁移的过渡态中要去稳定更多的正电荷。 

Professor Marx has made substantial progress in understanding such rearrangement reactions since his pioneering paper [JACS, 96, 2121 (1974)]. Marx教授在这样的重排反应方面等重大进展，发表了第一篇文章[J.A.C.S, 96, 2121 (1974)]。在Recent work has led to an hypothesis which suggests strongly that one can predict not only which group will migrate in a specific system, but also how fast it will migrate.最近的工作中,他的假设被强烈的提出，人们不仅可以预测基团可以在特定的系统中迁移，而且能预测迁移的速度。Extensive checking of the hypothesis is being done, by placing electron-withdrawing groups in migratory competition with simple and aryl groups in a number of rearranging systems, and by investigating the behavior of a number of electron withdrawing groups, such as esters, thioesters, amides, nitrites, nitro groups, etc.假设正在做更多的验证，在一些重排反应中，通过将迁移的拉电子基团与一些简单的芳基竞争，去调查一些吸电子基如酯，硫酯，氨基化合物，亚硝酸盐，硝基化合物等的不同效果。
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Principal Research Interests主要研究方向 

· Molecular Spectroscopy分子光谱 

· Quantum Tunneling量子隧道 

· Intermolecular Interactions分子间相互作用 

RedingtonProfessor Redington's research concerns applications of spectroscopy to gaseous, solvated, and matrix isolated molecules for the determination of properties including molecular geometries, potential energy functions, excitation energy transfer dynamics, and solvation effects.教授的研究包括将光谱学应用到气体，溶剂化，矩阵分离分子，去测定包括分子几何构型，势能函数，能量传递的动力学性能，和溶剂化效应。特别感兴趣的还有相同物质之间能量最小值的Substances capable of quantum mechanical tunneling between equivalent energy minima are of particular interest.量子力学轨道。Sample molecules may possess an intramolecular hydrogen bond such as that of tropolone, C7H602 (2-hydroxy-2,4,6-cycloheptatriene-l-one), or no H-bond at all - as for 1,3-cyclobutadiene.样品分子可能拥有一个分子内氢键，如环庚三烯酚酮，C7H602(2-羟基-2,4,6-环庚三烯-1-酮)，或一个氢键都没有的1,3-环丁二烯。 
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As suggested in one-dimensional form in the figure, valence isomerization by cyclobutadiene involves heavy atom tunneling as well as thermal excitation.正如在一个图中的空间形式的表示，由环丁二烯价异构涉及的重原子隧道以及热激发。对环庚三烯Tropolone is studied because it demonstrates an exceptionally large and varied range of vibrational state-specific tunneling splittings in its ground and first excited singlet electronic states.酚酮进行了研究，因为它体现出的振动状态异常并丰富多样，特定隧道在基态和第一激发单电子态分裂。在每个电子态It has an equal double-minimum potential energy surface in each electronic state, and questions addressed by the research concern the tunneling paths and tunneling rates followed by the molecule as it interconverts between the equal energy minima when different molecular vibrations are excited.它有一个平等的双电子最小势能面，研究中提出这样的问题，隧道的路径和分子随后隧道率，当不同的分子振动受激发时，它在最小相同能量之间互换。Is the tunneling mechanism for tropolone based on fast, impulsive, H atom transfer followed by a slow heavy atom relaxation; is it based on concerted H atom and heavy atom motion; is it based on other principles?是酚酮隧道机制快速，冲动，氢原子在一个重原子缓慢失去后转移，是不是基于基础上氢原子和重原子运动上，还是它在其他原则的基础上？仔细研究Careful studies of isotopically labeled molecules (isotopomers) help resolve these basic questions.分子的同位素标记（同位素取代）能帮助解决这些基本问题。 

Ab initio quantum mechanical calculations are now able to play a crucial role in guiding interpretations of experimental data and suggesting new experiments.量子力学从头计算现在能够发挥对实验数据的解释的关键作用，并提出新的实验。Quantum computations are routinely performed on the sample molecules of interest to predict and to test various properties including relative conformational energies, vibrational force fields and spectra, internal rotation barriers, reaction transition states, and solvation effects.量子计算是例行的对感兴趣的样品分子预测和测试各种属性，包括相对构想能，振动力场和光谱，内部旋转能垒，反应过渡态和溶剂化效应。 
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Principal Research Interests主要研究方向 

· Design and Synthesis of Novel Organic Molecules for Ionic and Molecular Recognition设计与合成新型有机分子离子和分子识别 

· Separation Science分离科学 

· Applications of High Intensity Ultrasound in Synthesis高强度超声合成中的应用 

· Preparation and Applications of Ionic Liquids# Radical Ion Reactions# Mechanistic Organic Chemistry离子液体制备以及其在#自由基离子反应中#有机化学机理的应用 

Shine Professor Shine's research is now concentrated on the chemistry of organic cation radicals.教授的研究目前集中在有机阳离子自由基化学。In this area the research group at Texas Tech University has done and is doing pioneering exploration.在这方面，德州理工大学的这个小组已经完成这个研究并作出了先驱的探索。 

In recent years, cation radical research has been concentrated on two areas.近年来，阳离子自由基研究一直集中在两个方面。In the first, additions of thianthrene cation radical salts to cycloalkenes and alkenes have been found to give bis- and monoaddduct第一，噻蒽阳离子自由基盐的加成得到环状烯烃和烯烃已发现能产生两个或单个加成产物。In each class of adduct, addition is stereospecific, the geometry of the alkene being retained.在每一个加成物中，加成是有立体专一性的，另外烯烃的几何形状仍被保留。The conversion of bis- into monoadducts, also with retention of alkyl chain configuration, has been studied.双加成到单加成的转换，烷基链的结构也保留，这方面已做研究。The second area is the reactions of 5-X-thianthrenium salts (X = alkyl, cycloalkyl, alkyloxy, and aryl groups) with nucleophiles such as halide and thiolate ions.第二个方面是5-X-噻蒽钠盐（X =烷基，环烷基，烷氧基和芳香基）的一些亲核试剂发生反应，如卤素和硫离子。Here, a range of reactions occurs, comprising SN2 substitution, E2C elimination, and ligand coupling (LC) within sulfurane intermediates.在这里，发生的一系列反应，包括SN2取代反应，E2C消除反应，并在烷基硫中间体配体耦合（LC）。Currently, attempts are under way to distinguish between SN2 and LC when chosen 5-alkylthianthrenium salts are used.目前，当选择5-烷基噻蒽钠盐作为使用的时候，人们正在设法区分SN2和LC反应。 
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Principal Research Interests主要研究方向 

· Statistical Mechanics统计力学 

· Applications of Memory Function Analysis记忆功能分析的应用 

· Raman and NMR Spectra拉曼光谱和核磁共振光谱 

· Origin of Life生命起源 

Dr. Wilde is applying Zwanzig-Mori formalism and autoregressive time series analysis to the understanding of vibrational dephasing in liquids. Wilde博士是运用Zwanzig-Mori形式主义和自回归时间序列分析理解液体的振动移相。In particular, he is interested in the interaction of small molecules confined in silica sol gels.他特别对硅溶胶凝胶中小分子的相互作用很感兴趣。An extension to this research is the hypothesis that life originated in an enviornment very much like a silica sol gel, enabling nucleotides and ribozymes to form in a protected enviornment and in close contact with silica surfaces.这项研究的一个延伸，提出这样的假说，就是生命起源的环境中就如硅溶胶凝胶，使核苷酸和核酶在一个受到保护的环境中形成，并与硅胶面密切接触。 
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