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9:00 am Opening Remarks – Emily Lewis NSYCC Chair 

9:10 am Design of Strain in Shaped Metal Nanocrystals for Fuel Cell Electrocatalysis 

- Brian Sneed 

9:35 am Dynamics of the SH3 Domains of Tec Family Tyrosine Kinases by HX MS 

– Justin Roberts 

10:00 am Controlling Hydrogen Dissociation, Spillover, and Storage using the Molecular Cork 

Effect                                                                                                    – Matthew Marcinkowski 

10:25 am Development of Small Molecule Inhibitors of the Hedgehog Signaling Pathway As 

Potential Cancer Chemotherapeutics                                                        – Upasana Banerjee 

10:50 am Electrochemical Characterization of the AdoMet Radical Enzyme BtrN from Bacillus 

circulans                                                                                                      – Stephanie Maiocco 

11:15 am Poster Session I (even numbers) & Coffee Break 

12:15 pm Metcalf Science Center Lunch Break 

12:45 pm An efficient synthesis of (+)–discodermolide: target inspired reaction development 

  –Zhiyong Yu 

1:10 pm Bimetallic Nanostructures Comprising Rhodium for Electrochemical Energy Storage  

– Casey Brodsky 

1:35 pm Creating 2D Atomic Alloys in 2D Layered Nanomaterials 

– Karen Chen 

2:00 pm Elucidating Restriction Endonuclease Reaction Mechanisms via Dwell-Time Distribution 

Analysis                                                                                                               – Petar Todorov 

2:25 pm Towards the Bottom-Up Organic Synthesis of Homogenous Armchair Carbon 

Nanotubes Utilizing the Cycloparaphenylenes                                                 – Thomas Sisto 

2:50 pm Poster Session II (odd numbers) & Coffee Break 

4:00 pm Keynote Speaker: John Warner, PhD  

   Warner-Babcock Institute for Green Chemistry 

 

5:00 pm Closing Remarks & Award Ceremony 
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With more than 161,000 members, the American Chemical Society (ACS) is the world’s largest 

scientific society and one of the world’s leading sources of authoritative scientific information. A 

nonprofit organization, chartered by Congress, ACS is at the forefront of the evolving worldwide 

chemical enterprise and the premier professional home for chemists, chemical engineers and 

related professions around the globe. 

 

The ACS seeks to: 

 

 Connect with other chemists and chemical engineers in their geographic area. 

 Participate in programs near their homes that can enhance their professional development. 

 Contribute to the public’s understanding of chemistry in their communities. 

 ACS regional meetings are hosted by local sections in various geographic regions across 

the United States. 

 Keep up with the latest developments in their areas of expertise. 

 Monitor advances in related fields.  

 Network with colleagues. 

 Contribute to the advancement and recognition of their scientific discipline. 

 

 
 

The Northeastern Section of the ACS (NESACS) is a large section – over 6000 members. On 

average, about eighty members attend monthly section meetings. These meetings usually take 

place somewhere in the Boston area on the second Thursday of each month between September 

and May. NESACS sponsors a number of awards, travel grants and scholarships to honor 

professional chemists. We have something to offer everyone, whether you are an academic or 

industrial professional, student chemist, retiree, or are unemployed. Volunteering with NESACS 

can provide you with a way to network with other chemists, to find employment, obtain 

leadership training and/or leadership experience that may enhance your career in chemistry 

locally and at the national level, a way to give something back through service and/or 

mentorship, or simply a way to have fun and meet others who also enjoy chemistry. 
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The Committee on Chemistry Education  
 

 

The Committee on Chemistry Education of the Northeastern Section of the American Chemical 

Society Sponsors programs to promote the interest and the involvement of students and 

education in the chemical professions within the society. The committee provides programs for 

undergraduate and high school students, teachers, and university professors. 

 

The committee provides grants for regional meetings, sponsors the U.S. Chemistry Olympiad 

Team, issues awards for outstanding teaching, provides activities for National Chemistry Week, 

and co-sponsors the annual Northeast Student Chemistry Research Conference. 

 

 

 

American Chemical Society Younger Chemists Committee 
www.ycc.sites.acs.org 

 

The ACS Young Chemists Committee was formed to identify the needs and concerns of younger 

chemists and to develop programs with young chemists in mind. The YCC aims to make the 

ACS relevant to young chemists, increase young chemists involvement in ACS activities, and 

professional development for young chemists not yet established in their careers. 

 

 

 

The Northeastern Section Younger Chemists Committee (NSYCC) 
www.nsycc.org 

 

The Northeastern Section Younger Chemists Committee is a local section YCC devoted to 

professional advancement of chemists in industry, government laboratories, and universities. Its 

membership is drawn from colleges and universities, and industry within and proximal to the 

Northeastern Section. 
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16
th

 NSCRC Awards Committee Biographies 

 

 

 

Scott Duncan, Ph. D. 
 

Scott has a Ph.D. in Organic Chemistry from UW-Madison under Prof. Edwin Vedejs and is 

currently a Sr. Staff Scientist within Chemical Development for Alkermes in Waltham, MA.  In 

his current role, he is responsible for outsourcing and CRO (Contract Research Organizations) 

management for all aspects of API (Active Pharmaceutical Ingredient) to support non-clinical 

and clinical programs at Alkermes.   

Scott has over 18 years experience in in the pharmaceutical industry, working with two 

large Pharma companies, two CRO’s and a small molecule High Potency API company in a 

variety of roles across process development, project management, process safety, process 

improvement / excellence, experimental design and research / manufacturing with controlled 

substances. 

 

 

 

 

 

Penny Beuning, Ph. D  

 
Penny Beuning earned a B.A. in Chemistry from Macalester College in St. Paul, MN and a Ph.D. 

from the University of Minnesota in the field of RNA-protein interactions and RNA 

biochemistry. She completed postdoctoral research focused on the protein-protein interactions 

that regulate cellular responses to DNA damage at the Massachusetts Institute of Technology 

(MIT), funded by a fellowship from the Damon Runyon Cancer Research Foundation. Since 

2006, she has been an Assistant Professor of Chemistry and Chemical Biology at Northeastern 

University in Boston. Her research on DNA damage tolerance is funded by a Camille and Henry 

Dreyfus Foundation New Faculty Award, a Cottrell Scholar Award and an NSF CAREER 

Award. Prof. Beuning has been active in efforts to enhance the recruitment and retention of 

groups traditionally underrepresented in the sciences; she is currently the President of the Boston 

chapter of Graduate Women in Science. 
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Christopher A. Zoto, Ph. D. 
 

Chris Zoto earned an undergraduate degree at Assumption College (Worcester) in chemistry and 

mathematics, and was part of the Outdoors Club and St. Luke’s Medical Society Group. He 

pursued his Ph. D. degree in chemistry at Worcester Polytechnic Institute (WPI) in Worcester, 

focusing on the syntheses of a series of conjugated 2-arylidene cyclopentanones and 2,5-

diarylidene cyclopentanones. The spectroscopic and photophysical properties of these 

compounds consisted of examining their electronic absorption and fluorescence spectral 

properties in solvents of various polarity, ranging from nonpolar to polar, aprotic and proptic 

solvents. Since completion of his Ph. D. degree from WPI, he was employed as an adjunct 

faculty instructor at WPI for experimental physical chemistry II lab in the Fall of 2012 and as an 

adjunct faculty instructor at Assumption College, where he teaches two lab sections of Organic 

Chemistry I. He is currently employed as a Postdoctoral Research Scientist at the United States 

Army Natick Soldier, Research, Development, and Engineering Center in Natick, MA.  

 

 

 

Mariam Ismail, Ph. D. 
 

Mariam Ismail develops processes for 1366 Technologies, a Massachusetts-based solar 

technology company aiming at delivering solar at the cost of coal. She has 10 years of 

experience in analytical methods and crystal growth. In 2011, Dr. Ismail received her PhD in 

Chemical Engineering from Northeastern University, Boston, MA. Throughout her work at the 

Center for Advanced Microgravity Materials Processing Center (NASA-sponsored Lab, 

Northeastern University), she developed a novel method for the hydrothermal synthesis of 

vanadosilicate AM-6 for enhanced visible light photocatalysis. Her work resulted in 10 technical 

publications, over a dozen national and international conference proceedings, and a book 

chapter. In 2011, she was the recipient of the American Institute of Chemists award for 

Outstanding Graduate Student. In 2009, she was selected amongst a large pool of applicants to 

partake in the YCC/NESACS-JCF/GDCh Exchange to Germany Program. From 2009 to 2011, 

Dr. Ismail acted as Career Chair and Campus Representative for the Northeast Section of the 

Younger Chemists Committee. Dr. Ismail is also an adjunct faculty to the Chemistry & Physics 

Department Simmons College. She holds a B.S. in Chemistry from University of Massachusetts. 
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Awards 

 
Oral Presentation Awards (sponsored by Strem Chemicals) 
 

Outstanding Oral Presentation Award 

$300 

 

Excellent Oral Presentation Award 

$200 

 

Poster Presentation Awards (sponsored by The Conditas Group) 
 

Excellent Poster Presentation by a Graduate Student 

$250 

 

Excellent Poster Presentation by an Undergraduate Student 

$200 

 

Additional Awards 
 

Graduate Women in Science Award 

$200 

 

Phyllis A. Brauner Memorial Book Award 

 

~ 

 

The Phyllis Brauner Memorial Book Award 
 

The Phyllis Brauner Book Award is a memorial to an outstanding member of the Northeastern 

Section, Dr.Phyllis Brauner. She served in many offices of the Section, in 1974 became the first 

woman Chair of the Section, and contributed to the activities of the Section with her bold, 

innovative ideas and practical ways of carrying them out. She taught at Simmons College and 

Framingham State College and was an inspiring teacher. She had a fascination with nature and 

had a passion to pass on that fascination thru chemistry to young people. She inspired her 

students to love chemistry and to recognize their special role as chemists in society. 

 

 

Her research and education interests are mirrored in the prize, which is given to an undergraduate 

student who excels at the Northeast Student Chemistry Research Conference. A presentation 

bookplate inside the cover honors both Dr. Brauner and the awardee.  
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2013-2014 NSYCC Executive Committee Members 
 

Chair  Emily Lewis, Tufts University 

Vice-Chair Jackie O’Neil, Alkermes 

Career Chair June Lum, Boston University 

Publicity Chair Primrose Nimnark, Northeastern University 

Social Chair Catie Rawlins, Northeastern University 

Treasurer Kyle Cole, Boston College 

Webmaster Michelle Buchman, MIT 
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Green Chemistry: The Missing Elements 
 

John Warner, Ph. D 

 

Chief Technology Officer, Board of Directors 

Warner-Babcock Institute for Green Chemistry 

 

 

Biography 
 

John received his BS in Chemistry from UMASS Boston, and his PhD 

in Chemistry from Princeton University. After working at the Polaroid 

Corporation for nearly a decade, he then served as tenured full 

professor at UMASS Boston and Lowell (Chemistry and Plastics 

Engineering). In 2007 he founded the Warner Babcock Institute for 

Green Chemistry, LLC (A research organization developing green 

chemistry technologies) where he serves as President and Chief 

Technology Officer, and Beyond Benign (a non-profit dedicated to 

sustainability and green chemistry education).  

 

John is one of the founders of the field of Green Chemistry, co-

authoring the defining text Green Chemistry: Theory and Practice with 

Paul Anastas. He has published over 200 patents, papers and books. His recent work in the fields 

of semiconductor design, biodegradable plastics, personal care products, solar energy and 

polymeric photoresists are examples of how green chemistry principles can be immediately 

incorporated into commercially relevant applications. Warner received The 2004 Presidential 

Award for Excellence in Science Mentoring, the American Institute of Chemistry’s Northeast 

Division’s Distinguished Chemist of the Year for 2002 and the Council of Science Society 

President’s 2008 Leadership award. Warner was named by ICIS as one of the most influential 

people impacting the global chemical industries. In 2011 he was elected a Fellow of the 

American Chemical Society and named one of “25 Visionaries Changing the World” by Utne 

Reader. 
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Design of Strain in Shaped Metal Nanocrystals for Fuel Cell Electrocatalysis 

 

Brian T. Sneed, Chun-Hong Kuo, Casey N. Brodsky, Lien-Yang Chou, Momo Yaguchi, Leo 

Lamontagne, Margaret K. Sheehan, Shunjia Mao, Pan Hu, and Chia-Kuang (Frank) Tsung*  

 

Boston College, 2609 Beacon St, Chestnut Hill, MA 02467 

email: brian.sneed@bc.edu 

 

The development of design and control of sophisticated nanostructures can lead to the discovery of new 

materials, often with exceptional properties. Recently, generating lattice strain in metallic nanoparticles 

(NPs) has attracted much attention as a way to tune the catalytic performance of energy conversion 

electrocatalysts. Our group focuses on the synthesis, characterization, and development of strained NP 

architectures for fundamental research in fuel cell technology, which currently suffers from slow reaction 

kinetics at the electrodes. First, we show that strain arising from shaped Au@Pd core-shell and twinned 

Pd NP electrocatalysts results in increased formic acid oxidation (FOR) activity.[1] We next demonstrate a 

'volcano' relation of shell thickness and FOR activity for PdPt alloy shells on Au cores. Finally, we show 

the complex activity of a novel NP archetype synthesized by controlling the diffusion of Pd atoms in 

Pd@Rh core-island-shell nanocrystals.[2] Each of these three 'short stories' highlights the delicate interplay 

between shape, strain, and composition effects on FOR and other model fuel cell reactions, such as 

alcohol oxidations (MOR) and the oxygen reduction reaction (ORR). Recently, the synthetic strategy has 

been extended to more viable non-precious metal NP electrocatalysts, such as Ni, and the preliminary 

results are discussed. 

 

 
Figure 1. (a) Shape-controlled synthesis of lattice-strained metal nanoparticles, and (b) influence of strain on catalyst 

performance in fuel cell electrochemistry.  

 

[1] C.-H. Kuo, L. K. Lamontagne, C. N. Brodsky, L.-Y. Chou, J. Zhuang, B. T. Sneed, M. K. Sheehan, C.-K. Tsung, 

ChemSusChem 2013, 6, 1993-2000.  

[2] (a) B. T. Sneed, C.-H. Kuo, C. N. Brodsky, C.-K. Tsung, J. Am. Chem. Soc. 2012, 134, 18417-18426; (b) B. T. Sneed, C. N. 

Brodsky, C.-H. Kuo, L. K. Lamontagne, Y. Jiang, Y. Wang, F. Tao, W. Huang, C.-K. Tsung, J. Am. Chem. Soc. 2013, 135, 

14691-14700.  
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Dynamics of the SH3 Domains of Tec Family Tyrosine Kinases by HX MS 

 
Justin M. Roberts,1 Sreya Tarafdar,2 Thomas E. Wales,1 Thomas E. Smithgall,2 John R. Engen1 

 

1Northeastern University, 360 Huntington Ave, Boston, MA 02115 

2University of Pittsburgh, 4200 Fifth Ave, Pittsburgh, PA 15219  

Email: Roberts.ju@husky.neu.edu 

 

The Src Homology 3 (SH3) domain is an important regulatory domain found in many proteins[1]. 

With hydrogen exchange mass spectrometry (HX MS), we can study the solution dynamics of these 

domains on a global and peptide scale by diluting protein in deuterium oxide, allowing deuterium to label 

exchangeable amide hydrogens within the peptide backbone, and monitoring mass increases over time. 

Previously, HX MS studies on the SH3 domain of the Src family of tyrosine kinases had shown that the 

native state dynamics of this domain varies on a wide time scale[2]. The degree of cooperative unfolding 

in these domains was followed by monitoring peak widening (full width at half maximum), as a second 

population of deuterated protein became apparent in the mass spectrum at longer deuterium labeling 

times[2]. This previous investigation spurred an interest to explore the dynamics of a related family of 

kinases – the Tec family. Members of this family (Itk, Btk, Tec, Txk, Bmx) are expressed in blood-related 

tissues and have been linked to immunodeficiencies.  

 
Figure 1. Electrospray mass spectra of deuterium labeled SH3 domains. Each domain was labeled for the time indicated above 

each spectrum; UND = undeuterated control. All spectra show the +5 charge state, except for Bmx SH3, where the +11 charge 

state is shown. 

Itk SH3 showed extensive peak widening (~22 Da) with two distinctly visible populations, 

indicating a widespread unfolding event (Fig. 1a). In similar experiments, Btk SH3 showed medium 

widening (~6 Da), Tec SH3 showed minimal widening (~3 Da) and no widening was observed for Txk or 

Bmx, which were fully deuterated after 10 seconds of labeling (Fig 1b-e). Itk and Btk SH3 domains were 

further analyzed using online pepsin digestion and mass spectrometry to localize the unfolding event in 

each domain.  Digestion experiments revealed EX1 kinetics in the β-2, 3, and 4 strands of Itk SH3 and the 

β-1 and 2 strands of Btk SH3. Shifts in these unique dynamics may be further utilized to explore protein-

protein interactions, such as HIV viral high-jacking of these immune-related regulatory domains.  

 

[1] A. Zarrinpar, R.P. Bhattacharyya, W. A. Lim, Sci. STKE 2003, 2003, re8. 

[2] T. E. Wales, J. R. Engen, J. Mol. Biol. 2006, 357 (5), 1592-1604. 
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Controlling Hydrogen Dissociation, Spillover, and Storage using the Molecular Cork Effect 

 

Matthew D. Marcinkowski, April D. Jewell, Michail Stamatakis, Matthew B. Boucher, Emily A. 

Lewis, Colin J. Murphy, Georgios Kyriakou, E. Charles H. Sykes* 

Tufts University, 62 Talbot Avenue, Medford, Massachusetts 02155 

email: Matthew.Marcinkowski@tufts.edu 

 

Controlling hydrogen spillover is important to heterogeneous catalysis and hydrogen storage systems. 

Spillover is difficult to detect and the mechanism for spillover in systems is typically not understood, 

making it difficult to direct. We have recently demonstrated a method for controlling the spillover of 

hydrogen using a single atom 1% Pd/Cu alloy which we have termed the “molecular cork effect”.1 This 

new phenomenon utilizes the presence of a spectator molecule, such as CO, which can be used to modify 

the single Pd atoms in the alloy surface. Since Pd sites serve as entrance and exit sites for hydrogen to and 

from the surface (Fig. 1 left), blocking these sites with CO can prevent molecular hydrogen from 

dissociating and spilling over onto the Cu surface, or trap atomic hydrogen on the surface (Fig. 1 right) to 

a temperature 50 K above its normal desorption temperature. CO binds preferentially to single Pd atoms 

and thus by carefully controlling the CO coverage the Cu surface can be left completely bare for 

hydrogen. The cork effect can thus be used as a method for controlling hydrogen uptake and release in a 

model storage system. This unique effect is not limited to CO and has also been observed when using 

aromatic hydrocarbons and thioethers although these molecules do not have as strong of a preference for 

Pd binding sites.        

 
Figure 1. Schematic illustrating the effect of CO on the adsorption and desorption of hydrogen. 

 

[1] M. D. Marcinkowski, A. D. Jewell, M. Stamatakis, M. B. Boucher, E. A. Lewis, C. J. Murphy, G. Kyriakou, E. C. H. 

Sykes, Nature Materials 2013, 12, 523-528 
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Development of Small Molecule Inhibitors of the Hedgehog Signaling Pathway As Potential 

Cancer Chemotherapeutics 

Upasana Banerjee, Albert M. DeBerardinis, M. Kyle Hadden* 

 

University of Connecticut (Department of Pharmaceutical Sciences), 69 N Eagleville Road Unit 3092, 

Storrs, CT 06269 

email: upasana.banerjee@uconn.edu 

 

Hedgehog (Hh) Signaling is an embryonic developmental pathway responsible for tissue proliferation, 

patterning and differentiation. Generally, in adults its role is limited to maintaining tissue homeostasis; 

however, several forms of cancer, specifically basal cell carcinoma (BCC) and medulloblastoma (MB) are 

driven by dysregulation in this signaling cascade [1]. Therefore, selective inhibition of the hyperactive 

pathway is a validated strategy to treat Hh-dependent tumors. The recent FDA approval of GDC0449 

(Vismodegib), an inhibitor of the Hh Pathway, for treatment of metastatic BCC has further bolstered the 

proof of concept. 

Vitamin D3 (VD3), the physiologically inactive precursor of calcitriol, was recently identified as an Hh 

inhibitor [2]. However, off-target effects due to metabolic conversion of VD3 to calcitriol and consequent 

activation of the Vitamin D Receptor have been observed [3]. Subsequent studies in our lab involving 

modifications of the VD3 scaffold have revealed optimal regions for substitutions to afford first 

generation VD3 analogues with enhanced potency and target selectivity.  

 
Figure 1. (a) Structure Activity Relationship of VD3; (b) Synthetic Route to 2nd Generation Analogues  

The synthesis and biological evaluation of second generation VD3-based Hh inhibitory analogues with 

modified CD-Ring side chains will be presented. 

 
[1](a) Reifenberger, J.; Wolter, M.; Knobbe, C. B.; Koehler, B.; Schoenicke, A.; Scharwaechter, C.; Kumar, K.; Blaschke, B.; 

Ruzicka, T.; Reifenberger, G. Br. J. Dermatol. 2005, 152, 43-51; (b) Thompson, M. C.; Fuller, C.; Hogg, T. L.; Dalton, J.; 

Finkelstein, D.; Lau, C. C.; Chintagumpala, M.; Adesina, A.; Ashley, D. M.; Kellie, S. J.; Taylor, M. D.; Curran,T.; Gajjar, A.; 

Gilbertson, R. J. J. Clin. Oncol. 2006, 24, 1924-1931  

[2] Tang, J. Y.; Xiao, T. Z.; Oda, Y.; Chang, K. S.; Shpall, E.; Wu, A.; So, P.; Hebert, J.; Bikle, D.; Epstein, E. H.,Jr Cancer 

Prev. Res. 2011, 4, 744-751. 

[3] Banerjee, U.; Ghosh, M.; Kyle Hadden, M. Bioorg. Med. Chem. Lett. 2012, 22,1330-1334. 
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Electrochemical Characterization of the AdoMet Radical Enzyme BtrN from Bacillus 

circulans 

 

Stephanie J. Maioccoa, Tyler L. Groveb, Squire J. Bookerb, Sean J. Elliotta,* 

aBoston University, 590 Commonwealth Ave, Boston, MA 02215 

bThe Pennsylvania State University, 104 Chemistry Building, State College, PA 16802 

email: smaiocco@bu.edu 

 

 

S-Adenosylmethionine (AdoMet, SAM) Radical enzymes catalyze a variety of reactions involved in 

biological pathways, including the biosynthesis of antibiotics, cofactors, and biosynthesis and repair of 

DNA.[1]  Understanding the unique reactivity of the AdoMet-binding iron-sulfur cluster has been hindered 

by the lack of electrochemical characterization, while the measurement of the electrochemical 

characteristics of AdoMet radical enzymes has been limited by the buried location of the AdoMet radical 

cluster within the enzyme. The midpoint potential of an AdoMet radical cluster has only been determined 

for lysine aminomutase using spectroelectrochemical titrations with the use of mediators.[2,3] This study 

presents the first direct electrochemical measurement of an AdoMet radical enzyme using the technique 

of protein film electrochemistry (PFE).  BtrN from Bacillus circulans is from an emerging class of 

AdoMet radical dehydrogenases, and catalyzes the third step in the biosynthetic pathway of the antibiotic 

butirosin B.[4,5]  BtrN has been shown to contain a second [4Fe-4S] cluster in addition to the canonical 

AdoMet radical [4Fe-4S] cluster.[5,6]  Non-turnover PFE has characterized the electrochemical properties 

of these clusters and provided insight into the mechanisms of electron transfer, and revealed proton 

coupling at the AdoMet radical [4Fe-4S] cluster for the first time.  Additionally, PFE has been used to 

characterize the effect of substrate binding on the clusters.  These results provide insight into the catalytic 

mechanism of BtrN and the electrochemical characteristics of AdoMet radical enzymes in general.  

 

 

 

[1] H.J. Sofia, G. Chen, B.G. Hetzler, J.F. Reyes-Spindola, N.E. Miller, Nucleic Acids Res. 2001, 5, 1097-1106.  

[2] G.T. Hinckley, P.A. Frey, Biochemistry 20006, 45, 3219-3225. 

[3] S.C. Wang, P.A. Frey, Biochemistry 2007, 46, 12889-12895. 

[4]  K. Yokoyama, M. Numakura, F. Kudo, D. Ohmori, T. Eguchi, J. Am. Chem. Soc 2007, 129, 15147-15155. 

[5]  T.L. Grove, J.H. Ahlum, P. Sharma, C. Krebs, S.J. Booker, Biochemistry 2010, 49, 3783-3785. 

[6]  P.J. Goldman, T.L. Grove, S.J. Booker, C.L. Drennan, PNAS 2013, 110, 15949-15954. 
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An efficient synthesis of (+)–discodermolide: target inspired reaction development 

 

Zhiyong Yu, Robert J. Ely, James P. Morken* 

Boston College, 2609 Beacon St. Chestnut Hill, MA 02467 

email: yuzb@bc.edu 

 

(+)-Discodermolide is a marine natural product and is one of the most potent microtubule stabilizers in 

human cell lines [1]. Because of its unique linear structure and important properties, a number of total 

syntheses of (+)-discodermolide and its derivatives have been reported [2]. Herein, an efficient, highly 

convergent, and stereocontrolled total synthesis is presented. The synthesis relied on the development of 

several catalytic and stereoselective processes: platinum-catalyzed asymmetric diene diboration [3], nickel-

catalyzed borylative diene aldehyde coupling [4], nickel-catalyzed diastereoselective hydroboration of 

chiral dienes and branch selective asymmetric hydroformylation of terminal alkenes. Combination of 

these reactions allows preparation of the target in a short sequence from simple and readily available 

achiral building blocks. 

 

 
 

Figure 1. Total synthesis of (+)-discodermolide. 

 

 

[1] Ross E. Longley, Discodermolide: past, present, and future. Natural Products and Cancer Drug  

Discovery. Springer New York, 2013. 39-58. 

[2] Smith, A. B., Freeze, B. S. Tetrahedron 2008 64, 261. 

[3]     Schuster, C. H., Li, B., Morken, J. P. Angew. Chem. Int. Ed. 2011 50, 7906. 

[4] Cho, H. Y., Morken, J. P. J. Am. Chem. Soc. 2010, 132, 7576. 

mailto:yuzb@bc.edu
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Norris-Richards Undergraduate Summer Research Scholar  
 

Bimetallic Nanostructures Comprising Rhodium for Electrochemical Energy Storage 
 

Casey Brodsky, Brian Sneed, Chia-Kuang (Frank) Tsung* 

Boston College, 140 Commonwealth Avenue, Chestnut Hill, MA 02467 

email: casey.brodsky@bc.edu 

 

Nanomaterials have a number of advantages in catalysis when compared to their bulk 

counterparts. As metal particle size reaches the nano scale, the surface area to volume ratio greatly 

increases along with the percentage of atoms occupying catalytically active corner and edge sites.[1] Shape 

control of nanoparticles is specifically important for catalysis because different crystal facets can better 

catalyze different reactions. Compared to other noble metals, little research has been done to develop 

shape-controlled nanomaterials composed of rhodium. Rh is an active metal catalyst for a variety of 

chemical transformations, but it is difficult to manipulate into shape-controlled structures.  

In this study, a bimetallic synthesis strategy combining Pd and Rh was used to control the shape 

and size of Rh at the nanoscale. Core-shell Pd@Rh particles were synthesized in a variety of shapes and 

sizes (Figure 1 a-c) by growing a layer of Rh over shape-controlled Pd substrates. The epitaxial nature of 

the Rh overgrowth was studied with transmission electron microscopy (TEM), X-ray diffraction (XRD) 

and selected-area electron diffraction (SAED). Hollow particles comprising Rh were synthesized by 

treating the Pd@Rh particles hydrothermally (Figure 1 d-e).  

Electrocatalysis can be used as a powerful tool to probe the surface properties of metal 

nanoparticles. In this study, carbon monoxide, formic acid, and ethanol oxidation were used as test 

reactions to study the effect of morphology and lattice strain on Rh’s catalytic activity. Lattice strain, an 

expansion or compression of a metal’s lattice due to contact with a second metal, causes a change in the 

metal’s electronic properties due to a shift in the d-band center.[2] Distinct trends in catalytic activity were 

observed, corresponding to differences in particle morphology and strain.  

 
 

Figure 1. a-c) TEM images of Pd@Rh core-shell particles, using substrates of a) 30 nm Pd cubes, b) 12 nm Pd 

cubes, and c) 60 nm Pd octahedra. Insets show the Pd substrates. d-e) TEM images of hollow particles composed of 

d) Pd-Rh alloy and d) Pure Rh. Insets show a magnified image of a single particle. 
  

 

[1] S. Cheong, J. D. Watt, R. D. Tilley, Nanoscale 2010, 2, 2045-2053. 

[2] L. Gan, R. Yu, J. Luo, Z. Cheng, J. Zhu, J. Phys. Chem. Lett. 2012, 3, 934-938. 
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Creating 2D Atomic Alloys in 2D Layered Nanomaterials 

 

Karen P. Chen, Kristie J. Koski* 

Brown University, 69 Brown St., Providence, RI 02912 

email: Karen_Chen@brown.edu 

 

Two-dimensional layered nanomaterials are novel and exciting materials, which have much promise in 

application. These nanoscale materials are atomically thin layers that are held together by gaps which can 

hold guest atoms. 

One very specific question that has been the topic of much research is how can these two-dimensional 

(2D) layered nanomaterials be manipulated using chemistry. One such method to manipulate the sheets is 

to intercalate it with metal atoms. Intercalating means insertion of a guest atom, gold atoms for example, 

in the gap separating two consecutive layers, similar to a sandwiching effect.  

 

  

Figure 1. Schematic Intercalation of Two Different Zero-Valent Atoms Into Bi2Se3 Nanoplates. 

 

Intercalation of zero-valent copper into solvothermally synthesized bismuth selenide (Bi2Se3) nanoplates 

has successfully been done.[1] These nanoplates are synthesized using a high-temperature, high-pressure 

reaction of starting materials.  Copper is then intercalated into the van der Waals gap using a second 

chemical reaction. Intercalated copper acts like an atomically thin two-dimensional sandwiched layer 

exhibiting unique quantum and structural motifs. Materials are characterized using Transmission Electron 

Microscopy (TEM) in the Brown IMNI facilities.  

Further research is being done on the following question: Is it possible to intercalate a second and 

different metal atom (e.g. gold) into the nanoribbons? The final product would be two different metal 

atoms in a pseudo-2D alloy hosted between 2D layers. This material would exhibit further unique 

quantum and structural behaviors. Chemical modification of these 2D nanomaterials could be result in 

new materials and further research in batteries, catalysts, and novel opto-electronic materials. 

 
Figure 2. XRD of Copper Intercalated Bi2Se3. 

 

[1] K.J. Koski, J.J. Cha, B.W. Reed, C.D. Wessells, D. Kong, Y. Cui., J. Am. Chem. Soc.  2012, 134, 7584-7587. 
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Elucidating Restriction Endonuclease Reaction Mechanisms via Dwell-Time Distribution 

Analysis 

 

Candice M. Etson, Petar Todorov, David Walt* 

Tufts University, Dept. of Chemistry, 62 Talbot Avenue, Medford, MA 02155 

email: david.walt@tufts.edu 

 

Over the last four decades, restriction endonucleases have become the workhorse enzymes for 

genetic engineering and research. Despite their well-documented ability to recognize and cleave only 

DNA containing a specific recognition site, only a handful of these enzymes have well-characterized 

mechanisms.1  In addition, the majority of kinetic data have been obtained by means of bulk assays for 

which ensemble averaging makes it difficult to resolve transient intermediate states.2 We have developed 

a total internal reflection fluorescence microscopy based assay that allows us to simultaneously measure 

the length of the catalytic cycle for hundreds of individual restriction endonuclease molecules in one 

experiment. Analysis of the dwell-time distributions of cleavage events can provide insights into the DNA 

cleavage mechanism. 2 

We stably attach thousands of short duplex DNA molecules, each labeled with a single quantum 

dot to a passivated glass surface within a microfluidic cell. We flow restriction endonuclease molecules 

into the channel in the absence of magnesium, which permits binding to, but not cleavage of, the surface 

immobilized DNA substrate. We then flow buffer containing magnesium into the flow cell and allow the 

pre-bound endonucleases to complete the catalytic cycle and cut the DNA.1 The buffer also contains 

fluorescein, a photoactive dye that acts as a fiduciary marker to indicate the start of each experimental 

cycle. We can therefore measure the lag time between the introduction of magnesium and the completion 

of each DNA cleavage event, indicated by the disappearance of a quantum dot. 

Our observations suggest that EcoRV, a typical dimeric Type II restriction endonuclease that cleaves 

the palindromic sequence 5’-GAT↓ATC-3’ (where ↓ is the cut site), requires two kinetic steps to 

complete duplex cleavage after pre-binding. However, dwell-time distributions suggest that BcnI, which 

is active as a monomer and cleaves the pseudopalindromic sequence 5’-CC↓SGG-3’ (where S stands for 

C or G), requires more than four kinetic steps to complete duplex cleavage.3, Furthermore, differences in 

the number of steps indicated by the dwell-time distributions obtained in experiments performed with 

strand-specific DNA substrates imply that BcnI has a preference for binding to one strand of the 

recognition site versus the other. By designing additional substrates that mimic the various intermediate 

states, we plan to dissect the mechanism by which BcnI cleaves each strand of the intact restriction site. 

 

 
[1] Pingoud, A.; Jeltsch, A., Recognition and cleavage of DNA by type-II restriction endonucleases. Eur. J.  Biochem. / FEBS 

Journal 1997, 246 (1), 1-22. 

[2] Loparo, J. J.; van Oijen, A. M., Single-Molecule Enzymology. In Handbook of Single-Molecule Biophysics,  

 Hinterdorfer, P.; van Oijen, A. M., Eds. Springer: Dordrecht ; New York, 2009; pp 165-182.  

[3] Sasnauskas, G.; Kostiuk, G.; Tamulaitis, G.; Siksnys, V., Target site cleavage by the monomeric restriction  

 enzyme BcnI requires translocation to a random DNA sequence and a switch in enzyme orientation. Nucleic  

 Acids Res. 2011, 39 (20), 8844-56. 
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Towards the Bottom-Up Organic Synthesis of Homogenous Armchair Carbon Nanotubes 

Utilizing the Cycloparaphenylenes 

 

Thomas Sisto, Ramesh Jasti* 

Boston University, 24 Cummington Mall, Boston, Massachusetts 02215 

email: tjsisto@bu.edu 

 

The inability to produce homogenous carbon nanotubes (CNTs) of discrete chirality and diameter is a 

prominent challenge in the field of nanotechnology. Industrial utilization of CNTs in next-generation 

electronics is currently unrealized due to this fundamental problem, as each CNT made through current 

production methods has differing electronic properties (resistance, conductivity etc.) due to their differing 

chiralities and diameters. First synthesized in 20081, the cycloparaphenylene (CPP) class of molecules has 

been touted as a breakthrough for the development of an organic, bottom-up synthesis of CNTs since they 

are the smallest fragments of armchair CNTs that posses a singular chirality and diameter. My research 

focuses on utilizing the CPPs to synthesize ultra-short CNTs, which might be used as seeds for 

subsequent growth into longer CNTs. 

 

 

 
Figure 1. Proposed route to a CNT utilizing the CPPs 

 

 

 

 

 

 

 

[1] Jasti, R.; Bhattacharjee, J.; Neaton, J. B.; Bertozzi, C. R. "The Synthesis, Characterization, and Theory of [9]-, 

[12]-, and [18]Cycloparaphenylene: Carbon Nanohoop Structures." J. Am. Chem. Soc. 2008, 130, 17646-1764
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Palladium-catalyzed cross-coupling of aryl chlorides and triflates with sodium cyanate 

 

Ekaterina V. Vinogradova,* Nathaniel H. Park, Brett P. Fors, Stephen L. 

Buchwald* 

 

Department of Chemistry, Massachusetts Institute of Technology, Cambridge, 

Massachusetts 02139, United States  

email: vinograd@mit.edu; sbuchwal@mit.edu 

 

Aryl isocyanates are produced on a billion killogram scale every year and are widely used as 

direct precursors to aryl carbamates and ureas – common motifs in a number of biologically 

active compounds (agrochemicals, pharmaceuticals) and polymeric materials (polyurethanes). As 

a result, a number of different approaches were developed for the synthesis of aryl isocyanates. 

However, the majority of the existing approaches suffer from low product yields, requirement for 

the use of hazardous reagents, harsh conditions, or complex starting materials. Therefore, a need 

for a more facile and mild process, which would allow for the formation of a broad array of aryl 

isocyanates, still exists. This presentation will focus on the development of a general method for 

the cross-coupling of aryl chlorides and triflates with sodium isocyanate and its application to the 

one pot synthesis of unsymmetrical aryl ureas
[1]

 and carbamates
[2]

 (Scheme 1). Insight into the 

mechanism of the reaction will also be provided. 

 
Scheme 1. The developed palladium-catalyzed cross-coupling reaction of aryl chlorides and aryl triflates with sodium isocyanate. 

 

 

 

 

 

 

 

 

 
[1] E. V. Vinogradova, B. P. Fors, S. L. Buchwald, J. Am. Chem. Soc. 2012, 134, 11132-11135. 

[2] E. V. Vinogradova, N. H. Park, B. P. Fors, S. L. Buchwald, Org. Lett. 2013, 15, 1394-1397. 
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Surface-enhanced Raman Scattering (SERS) Analysis for Bacteria and Cancer Cells- A 

Novel Diagnostic and Metabolomic Analysis 

 

Ying Chen, Ranjith Premasiri, and Lawrence D. Ziegler* 

Department of Chemistry and Photonics Center, Boston University, Boston, MA 02215 

email: yingchn@bu.edu 

 

Surface-enhanced Raman scattering (SERS) has been demonstrated as a rapid, sensitive 

and label-free method to detect and identify molecules. SERS arises from the well-known Raman 

cross-section enhancement effect due to localized surface plasmons close to (< 5 nm) the 

surfaces of nanostructured metal substrates
 [2]

. Near single cell level sensitivities can be achieved 

with SERS. SERS offers great opportunities for rapid diagnostics and for learning about 

biochemical processes of living organisms at the molecular level. We have demonstrated the 

potential of label-free SERS based methodologies for detection and identification of vegetative 

bacterial cells 
[1]

. When combined with multivariate data analysis techniques and a library of 

reference spectra a rapid diagnostic for bacteremia can be developed.  As shown in Figure 1, we 

are able to distinguish different Gram-positive and Gram-negative bacterial species via their 

SERS spectra obtained with our nanostructured gold SERS substrate 
[1]

. Recently we have also 

demonstrated the ability to obtain high quality SERS spectra of human renal cancer cells (Figure 

1) 
[1]

. The kinetic difference, i.e. from an adenine-like feature to a hypoxanthine-like feature, can 

be clearly seen from the spectrum.   

 
Figure 1. (left) SERS spectra of eight strains of bacteria obtained on gold nanoparticle coated SiO2 substrates excited by 785 nm 

laser with ~ 2mW power and 10 second data acquisition time. (right) SERS spectra of human renal cancer cell (CRL-1933) 

exhibit time dependent features.  

 

 
[1] (a) P.N. Prasad, Nanophotonics, Wiley & Sons, Philadelphia, US, 2004, Chapter 5 (b) W.R. Premasiri, P. Lemler, Y. Chen, Y. 

Gebregziabher and L.D. Ziegler, Frontiers of Surface-Enhanced Raman Scattering: Single-Nanoparticles and Single Cells, 

Wiley & Sons, Chichester, UK, 2013.  

[2] (a) C.L. Haynes, C.R. Yonzon, X. Zhange and R. P. van Duyne, JRS (2005), 36(6-7), 471-484.  (b) E. Le Ru and P.G. 

Etchegoin, Annu. Rev. Phys. Chem (2012), 36, 65-87. (c) W.R. Premasiri, D.T. Moir, M.S. Klempner, N. Krieger, G., Jones II 

and L.D. Ziegler, J. Phys. Chem. B (2005), 109, 312-320.  
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Identification of Novel Catalysts for Antitumoral Scaffold in Lomaiviticin Biosynthesis 
 

Gloria Hong, Peng Wang, Emily Balskus
 

 

Harvard University, Dept. of Chemistry and Chemical Biology, 12 Oxford St. Cambridge, MA 

02138 

Email: gloriahong@college.harvard.edu 

 

 Since their discovery in 1966, angucyclines and the natural product’s cytotoxicity to 

human cancer cells have garnered the interest of many researchers
1
. As secondary metabolites of 

marine gram-positive bacteria, members of the angucycline family share the same initial steps in 

their biosynthetic pathways which branch into different analogs such as kinamycin and 

lomaiviticin
2
. Despite the numerous studies centered on their biosynthesis, however, key 

enzymes involved in the pathway of most angucycline members remain unknown.  

The branching step for kinamycin is the aromatic ring-contraction reaction between 

dehydrorabelomycin and kinobscurinone, in which a unique diazotetrahydrobenzo[b]fluorene 

scaffold is found
3
. Interestingly, this unique scaffold is found in lomaiviticin, suggesting its role 

as an essential pharmacophore in the angucycline analogs and a similarity between the reaction 

mechanisms for lomaiviticin and kinamycin assembly
4
. Using comparative genomic analysis, we 

identified three sets of homologous candidate enzymes for their ring-contraction reactions: AlpJ-

AlpG, KinG-KinO2, and Lom28-Lom24. With the inactivation of our candidate genes and in 

vitro analyses, we aim to characterize the fundamental steps of kinamycin and lomaiviticin 

biosynthesis. 
 

 
Figure 1. The aromatic ring-contraction reaction for kinamycin (A) and the proposed reaction and candidate enzymes for 

lomaiviticin (B). 

  

                                                 
1 J. Rohr, R. Thiericke, Natural Product Reports 1992, 9, 103–137. 

doi:10.1039/NP9920900103 
2 K. Fan, G. Pan, X. Peng, J. Zheng, W. Gao, J. Wang, W. Wang, Y. Li, K. Yang, Chemistry & Biology 2012, 19, 1381–1390. 
3 S. J. Gould, Chemical Reviews 1997, 97, 2499–2509. 
4 C. M. Woo, S. B. Herzon, Natural Product Reports 2012, 29, 87. 



Abstracts______________________________________________________Poster Presentations 

 

16TH ANNUAL NORTHEAST STUDENT CHEMISTRY RESEARCH CONFERENCE 26 
 

Poster 4 
 

Expedited synthesis and structural and kinetic studies of non-platinum group metal-

organic framework electrocatalysts 

 

Elise M. Miner, Kara M. Strickland, Urszula Tylus, Sanjeev Mukerjee* 

Northeastern University, 360 Huntington Avenue, Boston, MA 02115 

email: miner.el@husky.neu.edu 
 

H2-air fuel cells remain promising renewable energy alternatives to CO2-emitting fossil fuel 

combustion, but require costly platinum-group metal (PGM) catalysts and are thus not economically 

sustainable.[1] Efforts to develop low-cost alternatives to PGM electrocatalysts have yet to afford 

materials with acceptable redox activity and stability in the fuel cell environment. Metal-organic 

frameworks (MOFs) are comprised of organic ligands coordinated to transition metal centers to form 

expansive, cage-like structures with high surface area, unique porosity, and chemical and thermal 

stability.[2,3] MOFs can physically house organic, inorganic, and biochemical compounds within their 

pores,[3] identifying them as promising scaffolds for encapsulating electrocatalytic active sites.  This 

feature has made methods of impregnating the MOF pores with electrocatalytic active sites a topic of 

intensive study. 

The research herein describes a novel one-pot MOF formation-catalytic active site precursor 

encapsulation to provide a non-PGM electrocatalyst with high activity and stability.  The reagents for 

our MOF of interest, zeolitic imidazolate framework-8 (ZIF-8), (Zn(2-methylimidazole)2) are 

combined with a nitrogen-containing heterocycle and a non-zinc transition metal salt, in one pot 

under ambient conditions to afford the transition metal/N-containing heterocyclic complex 

chemically encapsulated within the pores of the formed ZIF-8 framework. This synthetic method 

exemplifies a cost-efficient and scalable means to a non-PGM electrocatalyst.  

Various transition metal/nitrogen-containing organic ligand complexes serving as catalytic 

active site precursors were encapsulated and analyzed for redox activity and stability.  Structural 

studies of the MOF-based catalyst (our MOF of interest being ZIF-8) to gain insight into the 

composition, unit size, density, and orientation of the MOF pores and the encapsulated catalytic 

active sites are described.  The kinetics and redox potentials of the catalysts were studied with 

rotating ring disc electrode (RRDE) and polymer electrolyte membrane (PEM) fuel cell studies; the 

results were correlated with the structural data of each analog to systematically determine structural 

features of the most promising electrocatalysts.  Anion poisoning studies of our most active 

electrocatalyst reflected the catalyst’s high resistance to corrosion in a myriad of fuel cell 

environments, surviving anion doping and retaining effective redox activity.  

These catalysts have shown versatility by facilitating not only cathodic oxygen reduction, but 

an array of other redox reactions as well.  Oxygen reduction potential of catalyst analogs will be 

described in detail, and catalysis of additional electrochemical redox reactions using our most 

promising analog will be shown as proof-of-concept supporting the versatility of the MOF as an 

electrocatalyst. The impressive catalytic activity and structural data present a promising foundation 

for replacing platinum with robust and abundant electrocatalysts, contributing to our renewable 

energy and environmental sustainability efforts. 

 
[1] Proietti, E.  Nat. Comm.  2011, 2, 416-424.  

[2] Afsahi, F.  J. Power Sources.  2013, 239, 415-433.   

[3 Paes de Sousa, P. Electrochimica Acta.  2013, 87, 853-859. 

mailto:miner.el@husky.neu.edu
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Experimental Investigation of Relative Ice-Water Interfacial Energy 

 

Alexandra Brumberg, Patrick Bisson,  Mary Jane Shultz 

Tufts University, 62 Talbot Avenue, Medford, MA 02155 

email: alexandra.brumberg@tufts.edu 
 

The ice-water interface plays an important role in shaping both biological and environmental 

interfaces. Nonetheless, experimentally probing the surface energy between the major faces of 

hexagonal ice and its melt is both experimentally and theoretically challenging. The basis for the 

challenge is the near equality of the surface energy of the major faces along with the tendency of 

water to supercool. As a result, the morphology from subzero crystallization is kinetically 

controlled. The reported work circumvents supercooling consequences by providing a 

polycrystalline seed ensuing isothermal, equilibrium growth. Natural selection among seeded 

faces results in a single crystal. Crystal orientation for the slowly advancing ice-water front is 

revealed by freezing the front followed by combining examination the crystal between crossed 

polarizers with slicing the crystal parallel to the ice-water front and etching the surface. Results 

suggest that the most stable ice-water interface at 0 ⁰C is the secondary prism or a-face, followed 

by the primary prism face. The basal face that imparts the characteristic hexagonal shape to 

snowflakes is a distant third. The results contrast with those for solidification of supercooled 

water or for freezing the vapor where the basal and primary prism faces have comparable energy 

followed by the a-face. 
 

 
Figure 1. Photomicrograph of an etched ice surface to reveal a secondary prism face.  
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Atomic Force Microscopic Analysis of Lysozyme Fibrils 

 

Thomas Spain, Michelle Foster* 

University of Massachusetts Boston, 100 Morrissey Blvd, Boston, MA 02125 

Email: Thomas.Spain001@umb.edu 

 

Amyloid fibrils are misfolded proteins that self-assemble to form stable β-sheet rich 

structures which are highly resistant to denaturing. Aggregates of amyloid fibrils have been 

linked to several degenerative diseases, including Alzheimer’s (Amyloid Beta fibrils), 

Parkinson’s (Alpha Synuclein fibrils) and Huntington’s disease (Huntington fibrils).
[1]

  The 

mechanisms of  fibril formation are thought to be very similar in all amyloid proteins.  Atomic 

Force Microscopy (AFM) is commonly used as an analytical tool for studying amyloid fibril 

growth.  AFM generates a three dimensional image of the fibrils by moving a sharp probe across 

a surface and translating deflection of the probe into height measurements. The images in this 

study were collected using the tapping mode on a Bruker Innova AFM. Tapping mode AFM has 

an advantage over other methods as the sample requires little preparation, is not damaged during 

the measurement, and images can be taken in air. 

Lysozyme is widely used as a low-cost model for amyloidogenesis and has been linked to 

hereditary systemic amyloidosis. This poster describes our study of the amyloidogenesis of hen 

egg white lysozyme (HEWL), an ortholog of human lysozyme. Native, wild-type HEWL is 

unusally more stable than other fibrils known to form under physiological conditions.  To 

overcome this stability and promote the formation of amyloid fibrils, HEWL was incubated at 

high heat and low pH. 

 To better understand the growth mechanics of this model amyloid fibril, representative 

samples of the growing fibrils were collected daily over the 17 day incubation period, adhered to 

mica, and inspected with AFM. The AFM images reveal a progression from what appear to be 

single stranded fibrils to helical structures consisting of several individual fibrils twisted 

together.  In addition to investigating the growth of HEWL fibrils, this project also attempts to 

develop an instrumental methodology to standardize the collection and quantitative analysis of 

amyloidogenesis using AFM and statistical analysis of the morphology of resulting fibrils 

(height, length and helical characteristics as a function of time). Nanoscope Analysis (Bruker) 

was used to perform fibril height analysis, and ImageJ
[3]

 (NIH) to measure the length of fibrils.  

 

Figure 1. (a) Single fibril after five days of incubation. (b) Multiple fibrils in a helical formation after 17 days of incubation. 

[1] R. N. Rambaran; L. C. Serpell. Amyloid fibrils: Abnormal protein assembly. Prion. 2008.  2:3. 112-117. 

[2] Leggett, G. J. Scannong Probe Microscopy. In Surface Analysis; Vickerman, J. C. Ed.; Wiley: UK, 2009; Ch 9. 511-541 

[3] Rasband, W.S., ImageJ, U.S. National Institutes of Health, Bethesda, Maryland, USA, http://imagej.nih.gov/ij/, 1997-2014. 

mailto:Thomas.Spain001@umb.edu
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Building photo-responsive poly(thiophene) using layer-by-layer self-assembly 

 

John A. Lawrence III, Zachary Smith, Samuel W. Thomas III 

Tufts University, 62 Talbot Avenue, Medford, MA 02144 
email: John.Lawrence@tufts.edu 

 

 Conjugated polymers (CPs) have been extensively investigated in the past few decades 

due to their attractive opto-electronic properties. CPs have become the focus of the growing field 

of research in organic electronics because of their conductive nature. Poly(thiophene) (PT) and 

its derivatives represent an important class of CPs that form some of the most environmentally 

and thermally stable materials used as electrical conductors, polymer LEDs, antistatic coatings, 

and sensors.
[1]  

However, poly(thiophene) is intrinsically insoluble. Thus, finding novel ways to 

process and assemble PT derivatives into thin film devices in order to exploit the polymer’s 

electronic properties is of considerable interest. By using a simple dipping technique, 

poly(electrolyte) multilayer (PEM) films containing PT with charged moieties can be fabricated 

by layer-by-layer (LbL) self-assembly.
[2]

 LbL involves the sequential adsorption of poly(anions) 

and poly(cations) on a charged surface such as plasma-cleaned quartz slides. This method 

provides easy control over the thickness and is able to coat irregular surfaces, and charged 

moieties lend themselves to aqueous processing.
[3]

 By including stimuli responsive groups in the 

polymer structure, the application of stimuli such as pH, temperature, and light can be used to 

change the solubility of the LbL films by disrupting the electrostatic interactions.  
 

 
 

 
 

Figure 1. Irradiating the PEM films with UV light cleaves a 

covalent bond, forming the carboxylic acid. Subjecting the film 

to a basic medium then forms the carboxylate, effectively 

switching the formal charge of the polymer chain.  

 

 

The aim of our research is to incorporate the photo-reactive o-nitrobenzyl ester functional group 

into cationic and anionic PT derivatives in PEM films assembled using LbL self-assembly. 

Integrating a photo-responsive moiety into the PT derivative allows for light to be used to disrupt 

the electrostatic interactions in the film, resulting in solubility. The fabrication of these photo-

responsive PT films is sought after in hopes of creating an organic semiconductor that is its own 

photoresist, meaning it is amenable to patterning using photochemical processes such as 

photolithography.  
 

[1] McCullough, R.D., Adv. Mater. 1998, 10, No. 2 

[2] McCullough, R.D., Zhai, L., Adv. Mater. 2002, 14, 901-905 

[3] Thomas, S.W., Macromol. Chem. Phys., 2012, 213, 2443-244 

Figure 2. The use of light 
to disrupt and solubilize 
the LbL film, making the 
film an effective positive 

photoresist. 
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The Synthesis and Screening of Small-Molecule Bromodomain Inhibitiors 
 

Shiva Dastjerdi, Shuai Liu, Xiaofeng Zhang, Wei Zhang
*
 

 

University of Massachusetts Boston, Department of Chemistry, 100 Morrissey Boulevard, 

Boston, MA, 02125 

Email: shiva.dastjerdi001@umb.edu 

 

Bromodomains (BRDs) are a class of epigenetic reader proteins which recognize acetyl-

lysine marks on chromatin
1
. These proteins frequently participate in oncogenic translocations 

and amplifications in a variety of cancers. Inhibition of bromodomains with small molecules has 

recently been proven to be a powerful tool in the study of chromatin biology
2
. Functionalized 

3,5-dimethyl isoxazoles have demonstrated potent binding of BET bromodomains. Further 

modification of these binding motifs with different substituents can increase the shape 

complementarity between the small molecule and bromodomain pocket
3
. This research aims to 

synthesize heterocyclic compounds with 3,5-dimethylisoxazole motif to increase biochemical 

potency, improve anti-proliferative effect on cells and increase pharmacokinetic parameters. 

 

 
1) Dhalluin, Christophe; et al. Nature 1999, 399, 491 

2) Filippakopoulos, Panagis; et al. Nature 2010, 468, 1067 

  3） Hewings, David S.; et al. J. Med. Chem. 2012, 22, 9393 
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Synthesis of Ibrutinib-BODIPY, a Small Molecule Fluorescent Probe  

for Cancer Cell Lines 

 

Yuan Xia, Xiaofeng Zhang, Shuai Liu, Wei Zhang*  

University of Massachusetts Boston, Department of Chemistry, 100 Morrissey Boulevard, 

Boston, MA, 02125 

Email: yuan.xia001@umb.edu 

 

      Fluorescence imaging is a useful tool to track fluorescent conjugated targets in specific cell 

states within a population
1
. However, there are several disadvantages in the existing methods for 

fluorescence labeling, such as the fluorescent antibody, which requires expensive specialized 

equipment and the fluorescent signals will commonly faded, the success of which depends 

largely on antibody. Fluorescent small molecule probes are low cost, have more cell permeability 

and thus can be useful in in-vivo imaging experiments. Protein kinases are good targets for the 

development of selective fluorescent small molecule probes, because they are involved in most 

of cellular processes and associated with the change of cellular states
2
. Waldenstroms 

macroglobulinema is a rare B-cell lymphoma, roughly 90% of women patients have a mutation 

in gene Myd88 which leads to activation of BTK (Bruton's Tyrosine Kinase).In this project, we 

completed the synthesis of fluorescent probe Ibrutinib-BODIPY, which is designed by attaching 

BODIPY(boron-dipyrromethene, is a class of fluorescent dyes) to Ibrutinib- a potent inhibitor of 

BTK
3
 .With this fluorescently labeled BTK inhibitor, we try to study the mechanism exists in the 

mutation. The inhibition and immunofluorescence properties are in process. 

 

 

1) Zhang, Z.; Nicholas K.; et al. Mol. Biosyst., 2012,8,2523 

2) Zhu, J.; Larman, B.; et al. Nat. Biotech. 2013, 31, 331 

3) Advani R.; et al. J Clin Oncol. 2012,42,7906 
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Investigations into Cross-coupling reactions of 1,2-dehydro-N-acetyldopamine 

 

Liubomir Iordanov, Jason Evans* 

University of Massachusetts, boston, 100 Morrissey Boulevard, Boston, MA 02125 

email: Liubomir.Iordanov001@umb.edu 

 

1,2-dehydro-N-acetyldopamine (dehydro NADA) is a catecholamine derivative, 

important in the schlerotization of  insect cuticle. This molecule forms a quinone methide imine 

amide intermediate that acts as a crosslinking agent; however, previous investigations have failed 

to provide evidence of its adduction to various amino acid side chains. It has been shown to react 

with thiol groups of model substrates, such as N-acetylcysteine, suggesting the involvement of 

cysteine and methionine in these crosslinking reactions. However, these amino acids make up a 

small fraction of the amino acid composition of cuticle proteins; therefore, it is hypothesized that 

catecholamines may also react with other side chains, such as aspartic acid and glutamic acid. 

The Tyrosinase-catalyzed oxidation of dehydro NADA in the presence of acetate ion was 

examined using high pressure liquid chromatography in an effort to provide evidence for this 

possibility. Recent trials have already suggested a possible formation of acetate adducts to 

dehydro NADA. 
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Green chemistry principles in electrophilic bromination: Evaluating amides and amidines 

as Lewis base catalysts for the regioselective bromination of indole-3-acetic acid 

 

Kyle Murphy, Edward J. Brush 

Bridgewater State University, 131 Summer street, Bridgewater, MA 02325 

email: K2murphy@student.bridgew.edu 

 

The goal of green chemistry is to eliminate hazardous waste from chemical processes to prevent 

harm to humans and the environment. To accomplish this goal chemists must use non-hazardous 

reagents and develop methods that have a high percent yield and atom economy. One process we 

are studying is the synthesis of 3-bromooxindole-3-acetic acid (BOAA)
[1]

 (Figure 1), an 

important molecule that serves as an intermediate to form potential therapeutic agents. A major 

issue with the BOAA synthesis is poor atom economy and low percent yield, which means that a 

lot of waste byproducts accompany the production of BOAA (Figure 1). I have identified the 

regioselective bromination of indole-3-acetic acid (IAA) as the critical step in this synthesis 

process, due to oxindole byproducts that are generated, which seems ultimately responsible for 

the poor efficiency of this reaction.  My research focuses on an evaluation of amide and amidines 

as bromination catalysts
[2]

, various reaction parameters, and the BOAA mechanism for the 

improvement of yield to design a greener method to produce BOAA. 

 
Figure 1. Traditional method of synthesizing BOAA from IAA. 

 

[1] R.L. Hinman, C.P. Bauman J. Org. Chem. 1969, 29, 1206-1215. 

[2] S.M. Ahmad, D. C. Braddock, G. Cansell, S.A. Hermitage, J. M. Redmond, A. J. P. White 

Tetrahedron Letters 2007, 48, 5948-5952.  
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Effect of Small Molecules in Different Amyloidogenic Systems 

 

Mark Chlapowski, Sanjukta Ghosh, Marianna Török* 

University of Massachusetts Boston, 100 Morrissey Blvd., Boston, MA 02125 

email: mark.chlapowski001@umb.edu 

 

Amyloids are highly ordered protein aggregates commonly associated with many diseases, 

most notably Alzheimer's disease (AD).  AD pathogenesis is characterized by the extracellular 

accumulation and deposition of misfolded amyloid β-peptide (Aβ) as plaques in the brain. A 

variety of small molecules were identified that effectively inhibit amyloid fibril formation of Aβ. 

These investigations were extended to another amyloidogenic polypeptide, hen egg white 

lysozyme (HEWL). The inhibitory activity of the compounds was quantified by using 

fluorescence spectroscopy and thioflavin T (ThT) as the fluorescent label. The morphological 

changes were visualized by atomic force microscopy (AFM) and the secondary structure 

alterations were followed by circular dichroism (CD) in the presence of selected inhibitors. The 

phenylhydrazine derivatives that were effective inhibitors for Aβ showed similar activity in 

HEWL self-assembly. However, while some amino acids were found to act as good inhibitors of 

Aβ fibril formation, they displayed drastically different activity in the fibrillogenesis of HEWL, 

suggesting that though phenylhydrazines may attack the common characteristics of amyloids, 

these amino acids act through interactions specific to Aβ. 
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Functional Characterization of Structural Genomics Proteins in the Crotonase 

Superfamily 

 

Caitlyn Mills, Pengcheng Yin, Penny Beuning*, Mary Jo Ondrechen* 

Northeastern University, 360 Huntington Ave, Boston, MA 02115 

email: mills.ca@husky.neu.edu 

 

In 2000, the Protein Structure Initiative (PSI) was started as a way to determine three-

dimensional structures of every protein in a given family. The protein structures are deposited 

into the Protein Data Bank (PDB), termed Structural Genomics (SG) proteins, and almost always 

lack other information regarding biochemical function. As of today, there are over 12,500 SG 

proteins in the PDB. Most of these SG proteins have not been assigned a function yet, but many 

have been assigned a putative function based on their sequence and structural similarities with 

proteins of known function; such comparisons can be made against large databases using 

programs such as BLAST or Dali. However, these putative functional assignments are often 

incorrect.
 [1]

 

 

The Crotonase Superfamily (CS) is one of the many superfamilies containing protein 

structures that have been solved as part of the Structural Genomics projects. Specifically, this 

superfamily contains at least 60 proteins with putative functions. Our focus is to determine if the 

SG proteins assigned to the CS are functionally similar to the known proteins in this superfamily. 

First, computational analysis by POOL
[2]

 and SALSA
[3] 

is used to compare the catalytically 

active residues of the known members in the superfamily to those of the putative SG proteins. 

Next, biochemical assays will be developed and used to test the computational predictions. The 

outcome of this project will be to successfully classify these SG proteins based on their local 

structure at the predicted active sites, and it will serve as a starting basis for the classification of 

the remaining SG proteins in the PDB. 
 

 
[1]  (a) B. Rost, J Mol Biol 2002, 318 (2), 595-608; (b) W. Tian, J. Skolnick, J Mol Biol 2003, 333 (4), 863-882; (c) A.M. 

Schnoes, S.D. Brown, I. Dodevski, P.C. Babbitt, PLoS Comput Biol 2009, 5 (12), e1000605. 

[2] (a) W. Tong, Y. Wei, L.F. Murga, M.J. Ondrechen, R.J. Williams, PLoS Comput Biol 2009, 5 (1), e1000266; (b) S. 

Somarowthu, H. Yang, D.G. Hildebrand, M.J. Ondrechen, Biopolymers 2011, 95 (6), 390-400. 

[3] Z. Wang, P. Yin, J.S. Lee, R. Parasuram, S. Somarowthu, M.J. Ondrechen, BMC bioinformatics 2013, 14 Suppl 3, S13. 
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A Green Catalyst for Green Chemistry: Preparation of a Recyclable Sulfonic Acid 

Functioned Carbon Catalyst Derived from Glycerol and Starch for the Synthesis of 

Biodiesel 

 

Raymond Borg, Meg Hausman 

University of Southern Maine, 96 Falmouth St, Portland, Maine 04104 

email: raymond.borg@maine.edu 

 

An innovative method for the preparation of a green catalyst has been employed to improve 

sustainability in biodiesel production.  The catalyst was derived from glycerol, a by-product of 

biodiesel production and starch.  Compared to amberlyst-15, a commonly used heterogeneous 

acid catalyst standard, the novel catalyst performed the transesterification reaction with high 

efficacy.   
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Development and Mechanistic Studies of a Pd-Catalyzed Kinetic Resolution to Access 

Enantioenriched 1,5-Enynes from Propargyl Acetates 

 

Meredith S. Eno, Michael J. Ardolino; James P. Morken 

 

Boston College, Department of Chemistry, Merkert Chemistry Center, 2609 Beacon Street, 

Chestnut Hill, MA 02467 USA 

 

Previous reports in our laboratory have detailed the development of various enantioselective 

palladium catalyzed allyl-allyl cross-coupling reactions to access branched 1,5-dienes through a 

unique 3,3’-reductive elimination from a bis-allyl Pd(II) species. This method has recently been 

extended to include a stereospecific Pd-catalyzed propargyl-allyl cross-coupling reaction of 

optically enriched propargyl acetates and allyl boron derivatives to furnish 1,5-enynes. During 

this work a slight difference in reactivity between the substrate and the two different enantiomers 

of catalyst was observed. The work to be presented will describe the development of a kinetic 

resolution based on this matched/mismatched substrate catalyst interaction to access optically 

enriched 1,5-enynes from racemic mixtures of propargyl acetates. This resolution strategy avoids 

the need to synthesize optically active propargyl acetates necessary for the previous 

methodology. Furthermore, the work presented will describe a number of laboratory and 

computational experiments performed to determine the mechanism of the described 

transformation as well as the elucidate the stereodefining-step.  
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Intra-chain photodimerization of pendant anthracene units as an efficient route to single-

chain nanoparticles fabrication
1
 

Peter G Frank
a
, Bryan T Tuten

b
 Alka Prasher

a
 , Danming Chao

c
, and  Erik B Berda

*a, b
 

a
University of New Hampshire, Department of Chemistry, Durham, NH, 03824

 

b
University of New Hampshire, Materials Science Program, Durham, NH, 03824

 

c
Alan G. MacDiarmid Institute, College of Chemistry, Jilin University, Changchun, P. R. China 

email: pwz28@wildcats.unh.edu 

 

We report the synthesis of single-chain nanoparticles using the photodimerization of anthracene 

as an intramolecular cross-linking reaction. Polymers with various amounts of anthracene 

incorporation were synthesized via RAFT polymerization. Dimerization of anthracene, induced 

by 350 nm centered UV light, was monitored by observing the disappearance of the 

characteristic absorption peaks in the UV-VIS spectra. Size exclusion chromatography (SEC) 

measurements confirm the folding of the linear chains into particles via shifts to longer retention 

time, indicating a reduction in the hydrodynamic volume. Figure 1 summarizes these results. 

 

 

 

1P. G. Frank, B. T. Tuten, A. Prasher, D.Chao, and E. B. Berda, Macromolecular Rapid Communications 2013. doi: 

10.1002/marc.201300677 
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Biomimetic Conversion of Ion Nitrosyl Complexes to [2Fe-2S] Clusters 

 

Jessica Fitzpatrick, Harris Kalyvas, Jason Shearer, Milos R. Filipovic, John C. Macdonal, 

Eunsuk Kim* 

Brown University, Brook Street, Providence, RI 02912 

email: Eunsuk_Kim@brown.edu 

 

 

Nitric oxide (NO) can damage iron-sulfur clusters within proteins leading to the formation of 

dinitrosyl iron complexes (DNICs). In order for cells to effectively use NO as a signaling agent, 

pathways are needed to repair this damage. The role that DNICs play in the interaction of NO 

with [Fe-S] clusters has been investigated but the extent of the role that more diverse iron 

nitrosyl species play remains unclear. We present here a system in which a mononitrosyl iron 

complex (MNIC), (PPN)[Fe(S
t
Bu)3()], is converted to (PPN)2[Fe(SCH2CH2C(O)OCH3)2(μ-

S)]2, a [2Fe-2S] cluster. This conversion requires only the addition of 3-

mercaptomethylpropionate (MMP), which is an analog of cysteine. The identity of the final 

product was confirmed spectroscopically, chemically, crystallographically, and analytically. The 

NO lost from the MNIC generates DNIC as a by-product. The bridging sulfide ligands in the 

final [2Fe-2S] cluster were found to derive from the added MMP via a thiolate-bridged dimeric 

intermediate. This system is highly biomimetic and implicates MNICs as intermediates in the 

repair of NO-damaged [2Fe-2S] clusters. The broader implications of this reactivity will be 

discussed.  
  

mailto:Eunsuk_Kim@brown.edu
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Reduction of hexavalent chromium by the genetically engineered soil bacteria 

Pseudomonas fluorescens 

 

David Finocchietti, Krystal Haislop, Peter Woodruff, Ph.D. 

University of Southern Maine, 96 Falmouth St, Portland, ME 04104 

email: david.finocchietti@maine.edu 

 

Chromium is a genotoxic carcinogen in its hexavalent form. Industrial use of chromate leads to 

environmental contamination. Chromium is found in the environment in the form of hexavalent 

and trivalent chromium. Hexavalent chromium is soluble and can contaminate the water supply. 

The soil bacterium Pseudomonas fluorescens has previously been engineered to clean up 

naphthalene in the environment. P. fluorescens is also known to reduce toxic hexavalent 

chromium to its less nontoxic trivalent state. However, this reduction creates hydroxyl radicals as 

a byproduct, damaging P. fluorescens in the process. Compatible solutes are small molecules that 

accumulate in many organisms as a response to stress. We are engineering P. fluorescens to 

produce trehalose, a compatible solute, to protect against damaging hydroxyl radicals. By 

protecting cell viability, more toxic hexavalent chromium can be reduced to the insoluble, 

nontoxic, trivalent chromium. 
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Synthesis of 2,6-dimethyl-4-o-methylphenyl-3-cyclohexenecarboxylic Acid 

 

Wenli Liang, Songwen Xie* 

MCPHS University, 179 Longwood Ave, Boston, MA 02115 

email: Songwen.xie@mcphs.edu 

 

The compound 2,6-dimethyl-4-o-methylphenyl-3-cyclohexenecarboxylic acid had been made. 

Acetaldehyde and ethyl acetoacetate were condensed by the Knoevenagel reaction in the 

presence of piperidine. It gave a bis ester, which was cyclized, hydrolyzed and decarboxylated to 

ethyl 2,6-dimethyl-4-oxo-2-cyclohexenecarboxylate (1). (1) was hydrogenated catalytically over 

platinum catalyst in alcohol to give ethyl 2,6-dimethyl-4-oxo-cyclohexanecarboxylate (2). Basic 

hydrolysis of (2) with KOH/EtOH/H2O afforded 2,6-dimethyl-4-oxocyclohexanecarboxylic acid 

(3). Grignard reaction of (3) with o-bromotoluene provided the title compound after dehydration 

in the presence of p-TsOH. The final product will be characterized by X-ray single crystal 

analysis. We want to use the X-ray structure to study the interaction of the two enantiomers in 

the solid state.  

 

 
Figure 1. Reaction Scheme  
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Synthesis of Ether Linkage using Fluorous Sulphonates 

 

Corey Pasakarnis, Asha Kadam, Wei Zhang* 

University of Massachusetts Boston, 100 Morrissey Boulevard, Boston, MA 02125 

email: corey.pasakarnis001@umb.edu 

 

Ether is an important functional group which can be found in a wide range of biological active 

compounds. Presented in this poster is a new method to generate an ethereal carbon-oxygen bond 

by palladium-catalyzed coupling of fluorous sulfonates with alcohols. In addition, to activate the 

substrate for the coupling reaction, the fluorous tag on the sulfonate is also a phase tag to 

facilitate product purification by fluorous solid-phase extraction (F-SPE). Fluorous solid-phase 

extraction reduces solvent waste and simplifies the purification process. The coupling reactions 

are conducted under microwave heating which further increases the synthetic efficiency. 
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Information in a Rate Coefficient 
 

Shane W. Flynn, Helen C. Zhao, Jason R. Green* 

University of Massachusetts Boston, 100 Morrissey Boulevard, Boston, MA 02125 

email: jason.green@umb.edu 

 

Chemical reaction rates can depend on the structure and energy supply of the surroundings. As a 

result, the rate coefficient(s) may fluctuate in time or space and a reactant population may decay 

non-exponentially. Examples of this kinetic phenomenon are found in protein folding and gated 

diffusion through ion channels
[1]

. In this work, we demonstrate a theoretical framework to 

determine when the kinetics of a chemical reaction is accurately described by a fluctuating rate 

coefficient, and when a single, unique rate constant is sufficient. We illustrate the framework 

with the kinetic model in Figure 1a
[2]

 where a reactant population is distributed between two 

interconverting, but experimentally indistinguishable, states that irreversibly decay to a product. 
 

(a) 

 
 

(b) 

 

 

 

Figure 1. (a) A kinetic scheme where decay of a reactant population can be exponential or non-exponential. (b) The 

concentration of reactant decays non-exponentially when the states, A and A’, are kinetically distinguishable. 

 

From the solution of the rate equations the total reactant concentration decays non-exponentially 

if the interchange between reactants is slower than the reactions; when the interchange is faster, 

the decay is exponential (Figure 1b). To analyze these limiting solutions, we derive a generalized 

Fisher equation for the time-evolution of the concentrations, which enables a new relationship 

between the Fisher information and the rate coefficient
[3]

. From the Fisher information we define 

two quantities related to fluctuations in the rate coefficient: statistical length and divergence. 

Over any time interval, the length, measuring the cumulative mean-square-deviations of the rate 

coefficient, and the divergence, measuring the number of fluctuations in the rate, satisfy an 

inequality. The equality is satisfied when the rate coefficients are constant and reactants are 

kinetically indistinguishable. Ultimately, this framework may be useful in the analysis of, 

potentially complex, chemical reactions with fluctuating rates. 
 

[1] R. Zwanzig, Acc. Chem. Res. 1990, 23 (5), 148-152. 

[2] A. Plonka, Dispersive Kinetics; Kluwer Academic, Netherlands, 2001. 

[3] J. Ross, A. Villaverde, J, Banga, S. Vazquez, F. Moran, Proc. Natl. Acad. Sci. 2010, 107, 12777-12781. 
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Synthesis and photophysical properties of an asymmetric 1,3-diketonate chromophore 

and its corresponding difluoroboron complex 

  

Yvan S. Bouyou, Mathieu Frenette, Jonathan Rochford* 

Department of Chemistry, University of Massachusetts Boston, 100 Morrissey Boulevard, 

Boston, MA 02125 

email: jonathan.rochford@umb.edu 

 

A novel asymmetric 1,3-diketonate chromophore was synthesized with an electron donor 

(Me2NPh-) and an electron acceptor (p-pyridine-Ph-) (1). A bright yellow solid, this 1,3-

diketonate reacts with BF3-OEt2 to yield the corresponding dark orange difluoroboron complex 

(2). In addition to structural characterization (NMR, FTIR, MS), photophysical properties of both 

chromophores is presented using UV-visible absorbance and fluorescence emission 

spectroscopies. As hinted in the color changes observed during synthesis, the difluoroboron 

modification causes a red-

absorption spectra. The low fluorescence quantum yield for these molecules, most likely due to 

their donor- -acceptor charge-transfer type excited states, prompted us to study their 

photoacoustic properties using the z-scan technique. Using 532 nm pulsed laser excitation, the 

photoacoustic signal generated by the difluoroboron complex 2 was found comparable to that of 

buckminsterfullerene (C60), a standard system often used in nonlinear photoacoustic z-scan 

measurements. 
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Carbazole based metal-organic frameworks for applications in gas separation 

 

Amanda W. Stubbs,
1
 Ryan L. Lehane,

1
 James A. Golen,

2
 Arnold L. Rheingold,

 2
 David R. 

Manke,
1
 

1
University of Massachusetts Dartmouth, 285 Old Westport Rd, North Dartmouth, MA 02747 

2
University of California San Diego,9500 Gilman Dr, La Jolla, CA 92093  

email: astubbs@umassd.edu 

 

A series of metal-organic frameworks (MOFs) was synthesized using carbazole based organic 

linkers. The utilization of these linkers allows for the inclusion of Lewis Base sites in the open 

pores of the solid. The synthesis and structure of MOFs will be presented, as well as their gas 

sorption properties. 
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An Investigation of lysozyme fibril formation using mild growth conditions 

 

Elfa Berglind Jónsdóttir, Will Horton, Marianna Török and Michelle Foster*  

UMass Boston, 100 Morrissey Blvd., Boston, MA 02125 

email: elfa.jonsdottir001@umb.edu 

 

Amyloid fibrils are aggregates of unfolded proteins that have been related to a range of 

neurodegenerative diseases, such as Alzheimer’s and Parkinson’s disease. What triggers the 

unfolding of these proteins and initiation of the fibrils formation is unknown. Hen egg white 

lysozyme is widely studied as a model for amyloid fibril formation.  Many studies have been 

performed to find the optimum conditions for their formation
[1].

 The most popular methods for 

amyloid fibril formation involve acidic conditions with incubation at elevated temperatures for at 

least two weeks. Fewer studies of their formation have been done with concentrated ethanol 

solutions
[2]

. The advantage of using ethanol solution over traditionally used buffers is that it 

eliminates much of the salt that interferes with the AFM analysis of the fibrils. 

Hen egg white lysozyme [HEWL] will be used to develop an upper level biochemistry laboratory 

exercise to allow students to investigate the formation of amyloid fibrils in ethanol solutions. 

This research illustrates the use of different ethanol concentration and deionized water, with 

constant agitation at room temperature, to promote fibril formation. Tilting and magnetic stirring 

are the two types of agitations observed. Fluorescent assay can be used to detect the unfolding of 

the HEWL as the Thioflavin T (ThT) dye binds with the beta-sheets of the fibrils, resulting in 

increased fluorescence. Graphing the fluorescence as a function of time illustrates the formation 

of the amyloid fibrils. Atomic force microscopy (AFM) is a technique that provides three-

dimensional images and measurements of matters at nanoscale. Tapping mode of the AFM is a 

useful way to observe the amyloid fibril growth as its cantilever oscillates over the sample and 

the change in amplitude provide information about the surface. The information is put together in 

an image that allows the user to see the fibril. The AFM allows one to measure the height, length 

and width of amyloid fibrils making it a very useful tool to monitor the growth. Bringing the 

exercise into an upper level biochemistry lab will introduce the student to denaturation of 

protein, fluorescence, AFM spectroscopy as well as enriching their interests by being able to 

visualize the results. 

 
[1] O.G. Jones, R. Mezzenga. Soft Matter 2012, 8, 876-895. 

[2] M. Holley, C. Eginton, D. Schaefer, L.R. Brown. Biochemical and Biophsycial Research Communications 2008, 373, 164-

168. 
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Deprotection of benzylated functional groups by Ni-Al hydrogenolysis in water 

 

Stephanie Grau, Hyejin Cho, Bela Torok* 

 

Department of Chemistry, University of Massachusetts Boston, 100 Morrissey Blvd., Boston, MA 

02125 

e-mail: Stephanie.Grau001@umb.edu 

 

Protection of alcohols, anilines, and amino acids with a benzyl group is a common technique 

used in organic synthesis. However, the deprotection step often requires the use of high pressure 

conditions and a noble metal (Pd) catalyst. Therefore, an environmentally benign alternative that 

can be simply and rapidly carried out is highly desirable. A green aqueous debenzylation method 

has been developed using Ni-Al alloy with water, which served as solvent and hydrogen source 

as well. In order to minimize the reaction lag-time, the Ni-Al alloy is presonicated to remove the 

surface impurities such as the layer of aluminum oxide and reduce the particle size. Next, the 

protected compound is added and the mixture is stirred at a temperature and time optimized for 

each compound. A quantitative yield has been observed for the deprotection of N-benzyl-

anilines, ~95% for the benzylalcohols, and ~90% for the amino acids. The environmentally 

benign nature of the deprotection system (aqueous medium, room temperature etc.), as well as 

the high yields and simplicity, make this method a novel alternative to existing processes.  
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Developing a series of arene-containing metallo-macrocycles for the sequestration and 

sensing of PAHs 

 

William Talbert, Mindy Levine* 

University of Rhode Island, 51 Lower College Road, Kingston, RI 02842 

email: mlevine@chm.uri.edu 

 

The area of supramolecular chemistry, in particular the study of macrocycles and metal-

containing macrocycles, has been of particular interest over the past several decades for a 

number of applications, including the development of host-guest architectures, the fabrication of 

supramolecular sensors, and the design and synthesis of supramolecular catalysts. A significant 

drawback in the synthesis of many of these macrocycles is the low synthetic efficiencies, 

especially for the key macrocyclization reaction. Recently, a “weak-link” approach (WLA) has 

been developed for macrocycle synthesis, which uses flexible, hemi-labile ligands to form a 

condensed intermediate. The link between the metal and the hemi-labile ligand can then be easily 

broken, affording the desired metallo-macrocycle in nearly quantitative yield. The WLA has a 

number of advantages compared to previously-developed macrocycle syntheses, including the 

ability to synthesize large, flexible, and tunable macrocyclic architectures. We have used the 

WLA to synthesize several metallo-macrocycles, and are currently studying their applications in 

the sequestration and detection of polycyclic aromatic hydrocarbons (PAHs). 
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Specificity and activity of Y-family DNA polymerases 

 

Nicole Antczak, Jason Walsh, Paul Ippoliti, Penny Beuning* 

 Northeastern University, 360 Huntington Ave, Boston, MA 02115 

email: p.beuning@neu.edu 

 

There are more than 100,000 instances of damage generated in DNA per human cell per day 

due to reactive oxygen species, ultraviolet radiation, and other internal and external agents
[1a,2]

. 

Many of these lesions can be repaired; however, some lesions require specialized DNA 

polymerases that can copy the damaged DNA in a process called translesion synthesis
[2]

. Y-

family DNA polymerases are specialized to carry out translesion synthesis and they are 

conserved in all domains of life. There are two Y-family polymerases in E. coli, DinB (Pol IV) 

and UmuD’2C (Pol V), as well as several in humans including pol κ (a DinB ortholog) and pol 

η
[1b]

. Both DinB and pol κ are known to bypass minor groove adducts on guanines while pol η is 

known to bypass thymine-thymine dimers as well as cisplatin adducts
[1a]

. We have found that the 

loop 1 residues of DinB, near the catalytic site, are important in the selection of the correct 

incoming nucleotide and therefore the fidelity of the polymerase
[1c]

. Recent work has shown that 

residues in the loop 1 region of human pol κ are similarly important in the fidelity of the DNA 

polymerase. We are now quantifying the differences in efficiency of correct versus incorrect 

nucleotide incorporation in order to determine the specific effects of loop 1 residues on fidelity. 

 

[1]  (a) L.S. Waters, B. K. Minesinger, M. E. Wiltrout, S. D'Souza, R. V. Woodruff and G. C. 

Walker., Microbiol Mol Biol Rev 2009, 73, 134-154; (b) H. Ohmori, E. C. Friedberg, R. P. 

Fuchs, M. F. Goodman, F. Hanaoka, D. Hinkle, T. A. Kunkel, C. W. Lawrence, Z. Livneh, T. 

Nohmi, L. Prakash, S. Prakash, T. Todo, G. C. Walker, Z. Wang, R. Woodgate. Mol Cell 2001, 

8, 7-8; (c) Ippoliti, P. DNA Damage Specificity of Escherichia coli DNA Polymerase DinB. 

Masters Thesis, Northeastern Univeristy, Boston, MA 2012.  

[2] E. C. Friedberg, DNA Repair and Mutagenesis, ASM Press, Washington, DC, 2006, p. 1118. 
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Structural and mechanistic studies of the ferric reductase domain 
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1
 and Rachelle Gaudet

2 

1
Department of Chemistry and Chemical Biology and 

2
Molecular and Cellular Biology 

Harvard University, 52 Oxford St, Cambridge, MA 02138 

email: nicoludis@fas.harvard.edu 

 

The ferric reductase domain (FRD) is the distinguishing feature of a protein family (Pfam 

01794) containing six transmembrane segments with either one or two heme b cofactors. This 

domain is present in both prokaryotic and eukaryotic organisms, though different species use the 

motif for various purposes. In all species, however, the domain is a single electron transfer 

protein, using cytosolic electron sources, such as NADPH, to reduce extracellular molecules. In 

humans, for example, the six transmembrane epithelial antigen of the prostate (STEAP) proteins 

reduce ferric iron to the divalent ferrous form, which can then be transported into the cells 

through the divalent metal transporter DMT1. Alternatively, the NADPH oxidase (NOX) family 

of proteins reduces molecular oxygen to form superoxide, a reactive-oxygen species (ROS) that 

is used by phagocytes in innate immunity 

The mechanism of electron transfer in the FRD family is unknown, though it is expected 

to involve the intramembrane heme cofactors, similar to the high and low potential hemes of 

cytochrome b. The cytosolic NADPH and flavin binding domains are the source of the reducing 

power, and must be positioned close to these heme groups for efficient electron transfer. Binding 

sites at the extracellular interface of various FRD members are thought to generate specificity for 

substrates and prevent reduction of other molecules. The residues for determining substrate 

specificity are unknown, and how these binding sites communicate electronically with the heme 

cofactors is a standing question. 

High-resolution crystal structures of various FRD members will enable mechanistic 

studies. To improve the potential success of this difficult membrane protein target, I have 

designed a funnel approach to protein expression, purification and crystallization. Constructs of 

FRD members with a C-terminal green fluorescent protein (GFP) tag were used to screen proper 

protein expression in both Escherichia coli and human embryonic kidney (HEK)-293 cells using 

fluorescence size exclusion chromatography (FSEC). From this initial screen, well-behaved 

constructs have been moved forward to purification and crystallization trials in order to obtain a 

high-resolution structure of an FRD protein. Biochemical assays involving colorimetric 

reduction reagents can be used to test in vitro reduction, and electrophysiology will be used to 

probe electron transfer in vivo. Together, biochemical experiments and structural biology will be 

useful in understanding the mechanism of electron transfer in this family of proteins and the 

importance of this motif in a variety of biological processes.  
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Synthesis of Trehalose Analogues: Rapid Access to Chemical Probes for Investigating 

Mycobacteria 
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2
Department of Chemistry, Central Michigan University, Mount Pleasant, Michigan 48859  

3
Institute for Medical Microbiology and Hospital Hygiene, Heinrich-Heine-University 
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email: pwoodruff@usm.maine.edu 

 

Trehalose mycolates are a major component in the cell walls of the human pathogen 

Mycobacterium tuberculosis [1]. Due to the integration of trehalose into cell walls, trehalose 

analogues have been explored as imaging probes and antimicrobial agents [2]. However, 

synthesis of these compounds has been hindered by inefficient synthesis methods due to the 

complexity of the analogues. We have developed a method for rapid synthesis of trehalose 

analogues in one hour using commercially available reagents. In order to demonstrate 

applicability, imaging probes were synthesized and used for the imaging of M. smegmatis in just 

one day. We are currently working on developing a reusable catalyst in order to improve the 

environmental sustainability of our method. 

 

 

 
 

[1] M. Tropis, X. Meniche, A. Wolf, H. Gebhardt, S. Strelkov, M. Chami, D. Schomburg, R. Kramer, S.  Morbach, 

and M. Daffe.  The Journal of Biological Chemistry 2005, 280, 26573-26585.   

[2] (a) P. Brennan, H. Nikaido, Annu. Rev. Biochem. 1995, 64, 29; (b) H. Marrakchi, M. Lanéelle, M. Daffé.  

Chemistry & Biology, 2013. 
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Studies toward Syntheses of Swerilactones A and B 

 

Diane Hamann, Porco, John, A. Jr.* 

Boston University, Life Science and Engineering Building, 24 Cummington Street, Boston, MA 

02215 

email: japorco@bu.edu 

 

Swerilactone A and its C7 epimer swerilactone B (Figure 1) were isolated in 2009
1
 from the 

chinese herb Swertia mileensis, originally used in traditional Chinese medicine as an antihepatitis 

treatment. This property has been confirmed in vitro against hepatitis B virus assay for 

swerilactone A (IC 50 =3.6mM against Hep G 2.2.15 cell line). Despite the interesting challenge 

represented by their highly compact, caged structures, to date, no synthesis of these molecules 

has been published. Their relative stereochemistry has been unambiguously elucidated through 

X-ray analysis, but their absolute stereochemistry remains unknown. Complete elucidation of 

their absolute configurations is part of our research aims. 

Our plan toward synthesizing the core structure of swerilactones A and B utilizes as key step a 

formal Diels-Alder between lactone fragment 1 and 2H-pyran fragment 2 (Figure 1). The 

bicyclic intermediate 3 formed could then undergo a 1,6 Michael addition to yield swerilactone 

A. 

 
Figure 1. Retrosynthetic Analysis 

Pertinent to the advancement of our project, results towards syntheses of fragments 1 and 2 will 

be outlined, and planned Diels-Alder studies will be briefly outlined. 

 

[1] Geng. C. et. al., Org. Lett. 2009, 11, 4120-4123. 
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Boron Adsorption during Sodium Borohydride Hydrolysis 

 

Patrick M. Doherty, Bryann Morgan, Deedra Zeeh, Daniel M. Martinez.  
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email: patrick.m.doherty@maine.edu 

 

The hydrolysis of sodium borohydride as a source of gaseous hydrogen for alternative energy has 

been well researched since the 1950s
[1]

. Hydrolysis of borohydrides is typically catalysed using a 

metal based surface or through acid addition. Metal catalysis and acid acceleration, however, are 

not ideal. Metal catalysts are expensive and often toxic. Acid acceleration is relatively cheap, 

non-toxic, and biodegradable, however the hydrolysis of borohydrides produces borate ions that 

raise the pH, negating acidic effects as the reaction progresses. The aim of this study was to 

mitigate the negation of the acid accelerator by the borate ions. 

Borate ions have been shown to cross-link diol groups on polyvinyl alcohol (PVA)
[2]

 resulting in 

a gelatinous network of cross-linked PVA and water. The analogous demonstration of borax 

mixed with PVA and the gel it forms is often used in high school classes as a first exposure to 

polymer chemistry
[3]

. This process pulls the borate ions out of solution and into the polymer gel 

network in order to reduce their negative effect on the acid accelerator. The reaction was shown 

to halt when an abundance of borohydride is introduced to the solution and the addition of PVA 

was shown to allow the reaction to proceed again. Furthermore, the gel network was 

characterized with infrared spectroscopy, UV-Vis spectroscopy, and the hydrogen generation 

was quantified using a water displacement apparatus. 

 

 

 

 

 

 

 

 

 

 
 

[1] H.I. Schlesinger, H.C. Brown, A.E. Finholt, J.R. Gilbreath, H.R. Hoekstra, E.K. Hyde, Journal of the American 

Chemical Society 1953, 75(1), 215-219. 

[2] A. Harada, T. Takagi, S. Kataoka, T. Yamamoto, A. Endo, Adsorption 2011, 17(1), 171-178. 

[3] E.Z. Casassa, A.M. Sarquis, C.H. Van Dyke, Journal of Chemical Education 1986, 63(1), 57-60. 
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Recycable Bifunctional Cinchona Thiourea Catalyzed double Michael Addition: A Green 

and Highly Enantioselective Route to Cyclohexanones 

 

Fjorela Dhroso, Xin Huang, Wei Zhang* 

University of Massachusetts Boston, 100 Morrissey Boulevard, Boston, MA 02125 

email: fjorela.dhroso001@umb.edu 

 

Cyclohexanones derivatives are especially attractive compounds that have been widespreadly 

found in a variety of natural products with significant biological and pharmaceutical activities. 

With the purpose for synthesis of cyclohexanones derivatives in optically enriched forms, large 

effort have been paid in recent years and a lot of enantioselective organocatalytic routes have 

been successfully developed.1 In these organocatalytic reaction, proline1d, 1g derivatives, chiral 

primary amine,1a thiourea bifunctional catalysts1c and chiral phosphoric acid1e have been 

reported to allow the facile access to cyclohexanone derivatives with good stereoselectivity and 

reactivity. Despite this remark process, however, these organocatalytic transformations suffer 

from the same problem as most organocatalysts do, that is high loading of organocatalyst (up to 

20 mol%) which would limit catalysts’ application and lead these catalytic approach not 

economy and green.2 This drawback could be addressed by the development of recyclable 

catalysts.3 In this project, the recyclable and bifunctional cinchona thiourea will be developed 

and the catalyzed double Michael reaction between divinyl ketones and nitromethane to afford 

highly enantioselective cyclohexanones derivatives will be investigated. 
 

 

1) (a) Wu, L. Y.; Bencivenni, G.; Mancinelli, M.; Mazzanti, A.; Bartoli, G.; Melchiorre, P. Amgew. Chem. Int. 

Ed. 2009, 7196. (b) Ferrier, R. J.; Middleton, S.; Chem. Rev.1993, 2779. (c) Wu, B.; Liu, G. G.; Li, M. Q.; Zhang, 

Y.; Zhang, S. Y.; Qiu, J. R.; Xu, X. P.; Ji, S. J.; Wang, X. W. Chem. Commun. 2001, 3992. (d) Halland, N.; Aburel, 

P. S.; Jorgensen, K. A. Amgew. Chem. Int. Ed. 2004,1272. (e) Akiyama, T.; Katoh, T.; Mori, K. Amgew. Chem. Int. 

Ed. 2009, 4226. (f) Zhou, J.; Wakchaure, V.; Kraft. P.; List, B. Amgew. Chem. Int. Ed. 2008, 7656. (g) Duce, S.; 

Jorge, M.; Alonso, I.; Ruano, J. L. G.; Cid, M. B. Org. Biomol. Chem.2011, 8253. 

2) (a) Hélène Pellissier, Recent Developments in Asymmetric Organocatalysis; RSC: UK, 2011. 

3) (a) Cozzi, F. Adv. Synth. Catal. 2006, 1367. (b) Maria, P. D. Angew. Chem., Int. Ed. 2008, 6960. (c) Zhang, 

W. Top. in Fluorous Chemistry, Curr. Chem.; Horvath, I. Ed.; Springer: 2012, p175-190. (d) Zhang, Z.; Zhang, W. 

Chimica Oggi. 2011, 32. 
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Benzylidene-Benzylamines as Multifunctional Inhibitors of Amyloid Self-Assembly 

 

Crismely Pol, Christian Schaefer, Bela Torok* 

University of Massachusetts Boston, 100 Morrissey Boulevard, Boston, MA 02125 

e-mail: Crismelyp@gmail.com 

 

A broad variety of benzylidene-benzylamines were synthesized and applied in the self-assembly 

inhibition of the amyloid beta peptide, a potential intervention in Alzheimer’s disease. A 

condensation reaction between aromatic aldehydes and amines, most commonly anilines, was 

applied to prepare the products. The structures and purity of these potential inhibitors were 

confirmed by gas-chromatograohy-mass spectrometry and NMR spectroscopy. The goal was to 

prepare compounds with multifunctional character, for example capability to inhibit the 

assembly of both fibrils and oligomeric species and possibly disassemble aggregated Aβ species. 

The activity of these synthesized compounds will also be compared to the activity of diaryl 

hydrazones which were found in previous experiments to possess significant anti-fibril and anti-

oligomer activity.  

 

 
 [1]      Török, B.; Sood, A.; Bag, S.; Tulsan, R.; Ghosh, S.; Borkin, D.; Kennedy, A. R.; Melanson, M.; Madden, 

R.; Zhou, W.; LeVine, H.; Török, M.; Diaryl Hydrazones as Multifunctional Inhibitors of Amyloid Self-Assembly. 

Biochemistry, 2013, 52, 1137-1148.  
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Progress on the Array-Based Detection of Carcinogens and Carcinogen Metabolites 

 

Lauren Gareau, Nicole Serio, Lindsey Prignano, Mindy Levine 

 

University of Rhode Island, 45 Upper College Road, Kingston, Rhode Island 02881 

email: lauren_gareau@my.uri.edu 

 

When an anthropogenic event occurs, such as a chemical leak or an oil spill, many 

toxicants, including carcinogens, are released en masse into the environment. These carcinogens 

can be difficult to identify rapidly, sensitively, and selectively in such complex environments. 

Such rapid, sensitive, and selective detection is critical for first responders, medical 

professionals, and biomedical researchers to assess the extent of contamination, the potential 

health risks, and the long term environmental and physiological damage.  

Reported herein is the use of γ-cyclodextrin, an 8-membered cyclic sugar molecule, to 

accomplish precisely this kind of sensitive, selective, and rapid detection by binding both the 

toxicant and a small molecule fluorophore in the cavity of the cyclodextrin. The formation of 

such ternary complexes allows the toxicant to participate directly in energy transfer with the 

fluorophore, with excitation of the toxicant resulting in energy transfer to and emission from the 

fluorophore.  

The modular nature of this energy transfer allows the emission signal of the analyte to be 

tuned through judicious choice of fluorophore, and has enabled the development of a fluorophore 

array, wherein each toxicant has a unique response pattern with an array of fluorophores bound 

in the cyclodextrin cavity. Exposure of the array to an unknown carcinogen, followed by 

matching the response pattern to those of known carcinogens, has enabled the selective detection 

of highly toxic small-molecule carcinogens. Current efforts are focused on developing an 

accurate fluorophore array in urine, which would allow medical professionals to rapidly screen 

an individual’s urine to assess their levels of carcinogen exposure. 
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Computational Prediction of Spatially Extended Active Sites in Dynamic Enzymes 

 

Lisa Ngu, Kevin Ramos, Nicholas DeLateur, Penny Beuning*, and Mary Jo Ondrechen* 

Northeastern University, 360 Huntington Avenue, Boston, MA 02115 

email: ngu.l@husky.neu.edu 

 

Understanding how nature designs enzymes to catalyze reactions holds promise for many 

beneficial applications to the design of new medicines, renewable energy sources, and green 

chemistry processes. Biochemical experimentation can help reveal catalytic mechanisms of 

enzymes, however, this is costly and time consuming. Partial Order Optimum Likelihood 

(POOL), developed here at Northeastern University, is a machine learning technique to predict 

catalytically important residues based on the tertiary structure of a protein and on computed 

electrostatic properties. Classic studies of enzymes identified catalytic residues that are typically 

in direct contact with the substrate. Dynamic conformational changes during catalysis, in 

addition to electrostatic interactions, allow for coupling between remote residues and the 

canonical active site residues of an enzyme. This suggests that at least some enzyme active sites 

are spatially extended to include remote residues. Ornithine transcarbamylase (OTC) and 

glycinamide ribonucleotide transformylase (GART) are featured in this project because dynamic 

processes are believed to play a role in their catalysis and because spatially extended active sites 

are computationally predicted by POOL. GART undergoes pH-dependent dimer-to-monomer 

transition and disordered loop to loop-helix conformational changes during catalysis. POOL 

predicts GART to have an extended double-layer active site. OTC is reported to undergo 

induced-fit conformational changes upon binding carbamoyl phosphate, followed by binding of 

l-ornithine. POOL predicts OTC to have an extended triple-layer active site. POOL predicted 

residues are being investigated with kinetics assays and binding studies. 
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Nature of the Interaction of the Potent Monofunctional Anticancer Agent 

Phenanthriplatin with DNA 

 

Timothy C. Johnstone, Stephen J. Lippard* 

Massachusetts Institute of Technology, 77 Massachusetts Av., Cambridge, MA 02139 

email: timothyj@mit.edu 

 

Despite the widespread use of platinum drugs in the clinical treatment of cancer, a range of side 

effects and the occurrence of resistance prompt the development of new metal-based 

therapeutics.
[1]

 Platinum drug development has typically focused on the preparation of 

complexes that obey strict structure-activity relationships requiring square planar geometry, 

charge neutrality, and exactly two labile ligands. We have recently reported, however, that the 

cationic monofunctional compound phenanthriplatin, or cis-[Pt(NH3)2Cl(Am)]
+
 where Am is 

phenanthridine, displays significant potency in vitro.
[2]

  Unlike cisplatin, phenanthriplatin can 

only form one bond to DNA, precluding the generation of DNA crosslinks as the origin of 

anticancer activity. We present here a study of the interaction of phenanthriplatin with DNA. 

Experiments with normal and lysogenic bacteria reveal that phenanthriplatin elicits responses, 

indicative of DNA damage, identical to those that led to the discovery of the anticancer activity 

of cisplatin.
[3]

 NMR spectroscopic studies provide insight into the internal conformational 

dynamics of the chiral monofunctional complex.
[4]

 Modelling studies with nucleobases reveal the 

congruence of the crystallographically determined solid state structure with the spectroscopically 

determined solution structure of the single preferred conformational isomer of cis-

[Pt(NH3)2(phenanthridine)(Gua-R)]
2+

, where Gua-R is an alkyl guanine. Computational studies 

provide insight into the origin of the conformational preference. This work was supported by a 

grant from the National Cancer Institute. 
 

 
Figure 1. Depiction of the two enantiomers of phenanthriplatin (left) and the diastereomeric forms of the guanine adduct of 

phenanthriplatin (right). 

 
[1] T. C. Johnstone, J. J. Wilson, S. J. Lippard, Inorg. Chem. 2013, 52, 12234.  

[2] (a) T. C. Johnstone, G. Y. Park,  S. J. Lippard, Anticancer Res. 2014, 34, 471. (b) G. Y. Park, J. J. Wilson, Y. Song, S. J. 

Lippard, Proc. Natl. Acad. Sci. U.S.A. 2012, 109, 11987. 

[3] T. C. Johnstone, S. M. Alexander, W. Lin, S. J. Lippard, J. Am. Chem. Soc. 2014, 136, 116. 

[4] T. C. Johnstone, S. J. Lippard, J. Am. Chem. Soc. 2014, 136, 2126. 
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A Solution to the bacterial resistance problem: D-peptide 
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In an ever-improving world, humans are still powerless against the simple bacterium. Since the 

discovery of penicillin in 1928, many antibiotics targeting different kinds of bacterial infections 

have been developed. Extensive and improper use of antibiotics has triggered a “bacterial 

resistance” problem. The biggest challenge in developing new antibiotics is that bacterial strains 

become resistant to newly discovered or designed therapeutics, sometimes even during 

laboratory development before clinical trials.  Therefore, there is a significant decrease in 

research studies developing new antibiotics, whereas the need for alternative drugs to 

conventional antibiotics has never been greater.  One of the approaches in overcoming the 

bacterial-resistance problem is to use peptides as drug candidates. Peptide therapeutics can help 

overcome the bacterial resistance problem owing to their high specificity for known targets as 

well as their low toxicity.
   

Vancomycin is the last resort antibiotic used in the treatment of life 

threatening hospital infections caused by resistant strains, usually Gram-positive bacteria. 

Bacterial resistance to Vancomycin was first observed in 1988 with Vancomycin‐ resistant 

Enterococcus bacterium (VRE), therefore it is of concern that VRE type resistance may spread to 

Methillin-resistant Staphyloccocus Aureus bacterium (MRSA) that is responsible for lethal 

infections in immune-compromised patients, such as those with AIDS, and organ transplant 

patients. In such a scenario, there will be no more antibiotics to be used in the treatment of such 

patients and also threaten very tenet of modern medicine. In our project, we focus on developing 

D-peptide antibiotics with a mechanism similar to that of Vancomycin. Our approach for the 

generation of D-peptide antibiotics is based on selection of D-peptide ligands of natural L-

peptides with same affinity and specificity via mirror-image phage display. D-peptides have 

advantages over their enantiomeric forms, L-peptides, such as being resistant to proteases, being 

non-immunogenic, and they can be administered orally.  Taken together, we have a unified 

chemical-biological approach that can be used to generate a wide range of D-peptides that can 

act as antibiotics and if successful, will pave the way for a new family of antimicrobial 

compounds that are currently unexplored. 
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Reexamining the Chromatographic separation of polysulfide species on reversed phase 

HPLC 
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Rechargeable Li-S battery, as a potential candidate to meet the demand of high energy density 

for next generation rechargeable Li battery, has drawn lots of attentions recently.
1,2

 During 

charge/discharge processes, polysulfide species, Sn
2- 

(n= 2 to 8) are important intermediates and 

products in the electrolyte of rechargeable Lithium-Sulfur (Li-S) battery. Analysis of polysulfide 

species thus has great importance not only in the fundamental study of electrochemical process 

but also in the optimization and modification studies of battery performance.  

Recently, reverse phase HPLC tandem with electrospray ionization mass spectrometry (RP-

HPLC ESI/MS) was introduced to the study of polysulfide species by one research group.
3
 By 

utilizing RP-HPLC ESI/MS and ICP-OES, the polysulfide species formed at different 

discharge/charge state was qualitatively analyzed in the electrolyte of Li-S battery.
3
 However the 

chromatographic separation of polysulfide species by RP-HPLC from that publication is 

questionable.  

To understand the retention mechanism of polysulfide species on RP-HPLC, here in this 

presentation, a systematic study of chromatographic separation of polysulfide species on RP-

HPLC was performed. As clearly shown in figure 1, the polysulfide anion species have no 

retention and separation on the RP-HPLC, although some species with long S-S chain length. 

The major chromatographic peaks are element sulfur (S8) and baseline electrolyte.  

 

 
Figure 1. The chromatograms of electrolyte from Li-S battery (with polysulfide species). Left is the HPLC UV/Vis 

chromatogram (in red), Right is the HPLC ESI/MS chromatogram (in blue). 

 
[1] Xiulei Ji, Linda F. Nazar, Journal of Materials Chemistry, 2010, 20, 9821-9826. 

[2] Peter G. Bruce, et al, Nature Materials, 2012, 11, 19-29. 

[3] Yan Diao, et al, Journal of The Electrochemical Society, 2012, 159, A421-425. 
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Cyclodextrin-mediated supramolecular catalysis of Diels Alder reactions involving 

polycyclic aromatic hydrocarbons 
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The aim of this project is to develop efficient methods for the environmental remediation of toxic 

polycyclic aromatic hydrocarbons (PAHs), which are formed from the incomplete combustion of 

petroleum and have been found in ecosystems in the aftermath of oil spills.
 [1]

 Much of the 

toxicity of these PAHs is related to their planar structures, which allows for facile intercalation 

into DNA and enables the formation of carcinogenic DNA-PAH adducts. We have developed a 

cyclodextrin-mediated, mild Diels-Alder reaction that transforms these PAHs to non-planar 

adducts (Figure 1),
 [2],[3]

 and are currently studying the relative toxicities of the planar PAH 

reactants and non-planar PAH adducts formed through our reaction. 

 

 

 

Figure 1. Schematic representation of the cyclodextrin catalyzed Diels Alder reactions 

 
[1] N. Serio, C. Chanthalyma, L. Prignano, M. Levine, ACS Appl. Mater. Interfaces 2013, 5, 11951-11957 

[2] (a) D. C. Rideout, R. Breslow, J. Am. Chem. Soc. 1980,102,7816; (b) R. Breslow, U. Maitra, D. Rideout,    Tetrahedron 

Lett., 1983, 24, 1901; (c)  R. Breslow, U. Maitra, ibid. 1984, 25, 1239. 

[3]     R. Breslow, T. Guo, J. Am. Chem. Soc. 1988, 110 (17), 5613–5617 
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Synthesis of complex heterostructures from layered nanostructures 

 

Frank R. Chung, Kristie J. Koski* 
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Two-dimensional layered nanomaterials, such as graphene and Bi2Se3, have shown tremendous 

promise in applications from catalysis to electronics [1]. Between the layers of two-dimensional 

layered nanomaterials lies a van der Waals gap that may host guest intercalants such as copper 

[2]. Further investigation of materials of tremendous interest is currently hindered by a lack an 

effective method to create complex three-dimensional heterostructures from two-dimensional 

layered nanomaterials. Three-dimensional heterostructures have the potential to find applications 

and revolutionize many fields from transistor design to insulation. 

A vapour-liquid-solid mechanism is utilized to synthesize bismuth selenide nanowires. These 

nanowires are then intercalated with zero valent copper. After the bismuth selenide is 

intercalated with copper, the nanowires then react with selenium using a similar vapour-liquid-

solid protocol as before. To determine the success of these steps to synthesize complex three-

dimensional heterostructures, the products are characterized by scanning electron microscopy, 

high-resolution transmission electron microscopy, and selected area electron diffraction. 
 

 
[1] Butler, S. Z.; Hollen, S. M.; Cao, L.; Cui, Y.; Gupta, J. A.; Gutiérrez, H. R.; Heinz, T. F.; Hong, S. S.; Huang, J.; Ismach, 

A. F.; Johnston-Halperin, E.; Kuno, M.; Plashnitsa, V. V.; Robinson, R. D.; Ruoff, R. S.; Salahuddin, S.; Shan, J.; Shi, L.; 

Spencer, M. G.; Terrones, M.; Windl, W.; Goldberger, J. E. ACS Nano 2013, 7 ( 4) 2898– 2926 

(a) J. Schmitz, J. Müller, Journal year, Volume, Pages; (b) J. Schultz, J. Schütz, Journal year, Volume, Pages. 

[2] Koski, K. J.; Cha, J. J.; Reed, B. W.; Wessells, C. D.; Kong, D. S.; Cui, Y.High-Density Chemical Intercalation of Zero-

Valent Copper into Bi2Se3 Nanoribbons J. Am. Chem. Soc. 2012, 134, 7584– 7587 
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Weak folding of Methionine-Enkephalin in Explict Water: Structure vs. Function 

Indicators 

 

Shanadeen Begay, Thomas Keyes* 

Department of Chemistry, Boston University, Boston, Massachusetts, 02215 
scbegay@bu.edu 

Sampling conformational space is difficult due to infrequent crossings of high-energy barriers on 

the potential energy landscape of complex systems. The statistical temperature molecular 

dynamics (STMD) algorithm 
[1]

 samples a flat distribution of the potential energy, U, and a range 

of statistical temperatures, T(U), in order to overcome quasi-ergodicity. Previous studies focused 

on coarse-grained, beta-barrel-forming BLN model proteins without explicit water, obtaining 

thermodynamic signatures of folding such as the Radius of Gyration, Heat Capacities
[2]

, and 

other Order Parememters. Recent STMD-CHARMM studies of the Methionine Enkephalin 

(Met-Enk) five-mer peptide, with explicit water, are reported, including distributions of 

Ramachandran angles, heat capacities, and other properties that show unexplored regions of the 

energy landscape. Canonical averages, to find biologically relevant real-temperatures, are 

obtained using reweighting techniques. The folding transition estimate is given in simulations 

with a range of T(U) from 220K to 600K. STMD exhibits improved efficiency over other 

methods in the sampling of low-energy conformations
[3]

. There is also evidence of greater 

sampling in particular backbone structures of each amino acid residue. An attempt at initial 

comparisons to functionality of this peptide may be realized in future studies. 

  

Figure 1. The non-reweighed (phi,psi) ramachandran distributions of the 

Met-Enk peptide for the thirty-second production run. From the top left, 

across the row and then down, finally reaching the bottom left, the 

sequence Tyr-1, Gly-2, Gly-3, Phe-4, Met-5 is shown for all temperatures 

simulated. 

Figure 2. A) Energy analysis of 57 ns printed every 0.1 ps with more low 

energy regions than expected. B) Linespoints from bottom to top: the thirty-

second production run in red at 50x magnification. The total histogram from 

Stage 1 is in green and the total histogram from the beginning in blue. The 

30s run histogram, H(U), completed over 24h is the flattest production run 

H(U). C) The Potential Energy vs. ST for the 30s run. D) An average HC of 

eight production runs; the first seven runs including the 30s run.  

 

 

 [1]     J. Kim, John E. Straub, and Thomas Keyes, Phys. Rev. Lett. 2006, 97, 050601;  

 [2]     J. Kim, and T. Keyes, J. Phys. Chem. B 2008, 112, 954-966;  

 [3]     Anatoly Malevanets and Shoshana J. Wodak, Biophys. J. 2011, 101, 951-960;  
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Metal@Carbon Core-Shell Nanostructures through Surfactant-Mediated-Carbonization 

of Glucose for Formic Acid Oxidation 

 

Margaret Sheehan, Michael Rudden, Chia-Kuang Tsung* 

Boston College, 140 Commonwealth Ave, Chestnut Hill, MA 02467 

email: Margaret.sheehan@bc.edu 

 

Encapsulation of a core material by a shell is a useful route to impart novel behaviors to the core 

or the shell component, which translate into improved performance for various applications such 

as thermal stability,
[1]

 stable drug delivery,
[2]

 and reaction selectivity.
[3]

  Coating porous materials 

around catalysts for electrochemical reactions requires that the shell be conductive.  Carbon is an 

ideal choice for a conductive, porous shell surrounding an electrochemically active core.  Sun et 

al. produced a general method for carbon production involving the hydrothermal carbonization 

of glucose that other groups have used for coating carbon around metals/metal oxides with 

varying degrees of success.
[4]

  Surfactants have been shown to increase the porosity of carbon 

films,
[5]

 spheres,
[6]

 and shells.
[7]

 Here we report the production of carbon-coated metal 

nanoparticles through the hydrothermal treatment of glucose and alkylammonium salts.  The 

enhancement in porosity of the carbon shell due to the inclusion of the alkyl ammonium salts 

aids in the accessibility of the core surface.  We verified the surface accessibility of the core 

through gas-phase ethylene hydrogenation.  Furthermore, we chose palladium@carbon 

nanostructures to test for activity towards formic acid oxidation (FOR), a reaction for which 

palladium is particularly active.  

 

 
Figure 1. Growth of metal@carbon nanostructures 

 

 
[1]  I. Lee, J. Joo, Y. Yin, F. Zaera, Angewandte Chemie-International Edition 2011, 50, 10208-10211. 

[2] S. Gai, P. Yang, C. Li, W. Wang, Y. Dai, N. Niu, J. Lin, Advanced Functional Materials 2010, 20, 1166-1172. 

[3] C.-H. Kuo, Y. Tang, L.-Y. Chou, B. T. Sneed, C. N. Brodsky, Z. Zhao, C.-K. Tsung, Journal of the American Chemical 

Society 2012, 134, 14345-14348. 

[4] X. Sun, Y. Li, Angewandte Chemie-International Edition 2004, 43, 597-601. 

[5] M. Nadeem, A. Mahmood, S. Shahid, S. Shah, A. Khalid, G. McKay, Journal of Hazardous Materials 2006, 138, 604-613. 

[6] J. Choma, D. Jamiola, K. Augustynek, M. Marszewski, M. Gao, M. Jaroniec, Journal of Materials Chemistry 2012, 22, 

12636-12642. 

[7] L. Kao, Y. Chang, P. Hung, H. Lee, P. Chi, Colloids and Surfaces a-Physicochemical and Engineering Aspects 2012, 410, 

170-177. 
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Synthesis, photophysical and electrochemical characterization of fac-Re(I) tricarbonyl β-

diketonate complexes with π-donating non-innocent ligands 

 

Alexander Peabody, Tue Ngo, Jonathan Rochford* 

Dept. of Chemistry, University of Massachusetts Boston, 100 Morrissey Blvd, Boston, MA 02125 

 

email: jonathan.rochford@umb.edu 

 

 The photocatalytic reduction of carbon dioxide to useful chemical feedstocks and fuels is 

a critical challenge towards addressing the balance of greenhouse gas emissions and the 

accessiblity of sustainable energy technologies. Although this field of study has been explored 

for several decades, the highest goals are still not attained, and the problem today is just as 

important as ever.[1, 2] Part of the challenge with photocatalytic reduction of carbon dioxide is 

the requirement of nearly -1.90 V vs. NHE for a one electron reduction process.[3] Recent 

studies in our lab have explored alternative Re(I) non-innocent ligand catalysts capable of 

lowering the associated overpotential whilst concurrently enhancing the visible response of these 

catalysts thereby harnessing a greater quantity of the available solar spectrum to drive 

catalysis.[4] Continuing with this strategy we have begun to investigate fac-Re(I) tricarbonyl 

complexes with bidentate β-diketonates such as acetylacetonate, 1,3-diphenylacetylacetonate, 

curcumin and various electron rich derivatives, as the π-donating non-innocent ligand. The first 

two goals of this study are (i) synthesis and structural characterization of the fac-Re(I) 

tricarbonyl bidentate β-diketonate complexes in an effective manner and (ii) characterization of 

their electrochemical and photophysical properties to ascertain potential in photocatalytic CO2 

conversion.  

 
Fig. 1. Structures of the fac-ReI -diketonate)(CO)3(CH3CN) complexes under investigation including the acac, 1,3-bis(4-

vinylbenzene)acac and curcumin derivatives. 

 

 

_________ 

[1.] Balazs, G.B. and F.C. Anson, Effects of CO on the electrocatalytic activity of Ni(cyclam)2+ toward the reduction of 

CO2. Journal of Electroanalytical Chemistry, 1993. 361(1-2): p. 149-157. 

[2.] Raebiger, J.W., et al., Electrochemical reduction of CO2 to CO catalyzed by a bimetallic palladium complex. 

Organometallics, 2006. 25(14): p. 3345-3351. 

[3.] Schwarz, H.A. and R.W. Dodson, Reduction potentials of CO2 and the alcohol radicals. Journal of Physical Chemistry, 

1989. 93(1): p. 409-414. 

[4.] Zhao, H.C., et al., Investigation of Monomeric versus Dimeric fac-Rhenium(I) Tricarbonyl Systems Containing the 

Noninnocent 8-Oxyquinolate Ligand. Organometallics, 2013. 32(6): p. 1832-1841. 
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Production of Paper Well Plates for Biological Research 

 

Julian Halbertsma-Black  

 

University of Massachusetts Boston, 100 Morissey Boulevard, Boston, MA 12345 

email: julian.halbertsma001@umb.edu 

 

     Paper-based diagnostic tests are a low-cost, environmentally friendly, and easily customizable 

alternative to traditional materials, and can be produced by a variety of methods. Hydrophobic 

barriers were introduced into the paper by using a ballpoint pen containing a solution of 

trichloroperfluorooctylsilane(TCFOS)  in hexadecane was attached to a craft cutter and used to 

to draw a pattern of wells on chromatography paper. The hydrophobic barriers in the paper 

successfully contained any water that was applied to the regions of the paper they surrounded. 

Paper well plates with wax barriers have already been used to perform enzyme-linked 

immunosorbent assays (ELISA) using much smaller reagent volumes than plastic wells
1
. The 

method described here is cheaper and requires less specialized equipment, which is of particular 

value in the developing world.  

     In order to create wells that could contain larger volumes of fluid, a pattern of holes was cut 

in cardstock paper, which were then glued together and made hydrophobic by placing them in a 

vacuum dessicator with TCFOS. The resulting wells were able to contain water while retaining 

their gas permeability at a significantly lower cost than commercially available gas-permeable 

well plates. 

 

 

 

 
1
C. Cheng, A. Martinez, J. Gong, C. Mace, S. Phillips, E. Carrilho, K. Mirica, G. Whitesides, 

Angew. Chem. 2010, 122, 4881-4884 
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H2 Activation and Spillover on Catalytically Relevant Pt-Cu Single Atom Alloys 
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 The enhancement of catalytic activity/selectivity achieved by alloying metals is directly 

related to surface structure, stoichiometry, and local geometry of the atoms. Since Pt is the 

catalyst for a great number of important industrial reactions, Pt-Cu alloys have the potential to 

sustain activity while reducing the amount of precious metal required to catalyze industrial 

hydrogenation reactions; however, the local atomic surface structure and its influence on the 

observed chemistry is often unknown. Using scanning tunneling microscopy (STM) and 

temperature programmed desorption (TPD), we show that individual Pt atoms are capable of 

activating an inert Cu surface for H2 dissociation and sequential spillover of the H atoms onto the 

Cu sites. Pt alloys into Cu(111) terraces at moderate temperatures and forms highly dispersed Pt 

atoms in the surface layer. The addition of small amounts of  Pt (~1%) into Cu reduces the 

barrier for H2 dissociation, which is often the rate-limiting step in hydrogenation reactions. The 

H atoms can also spill over onto the Cu surface which increases the concentration of H atoms 

available for reactions. By altering the preparation conditions during alloy formation, surface 

sites with different stoichiometries and metallic interactions are synthesized that affect the 

thermodynamics and kinetics of H2 uptake and release from the Pt-Cu surfaces. Individual Pt 

atoms in Cu are more efficient at H2 dissociation and spillover than larger Pt clusters; hence, the 

surface structure of the alloy can potentially improve the selectivity of heterogeneously catalyzed 

hydrogenation reactions while dramatically reducing the amount of precious metal used.  

 
 

Figure 1. Scanning tunneling microscopy image of 1% Pt-Cu surface alloy prepared at 380 K 

where the Pt atoms exist as isolated atoms in the Cu lattice. Temperature programmed desorption 

spectrum for the desorption of hydrogen from Cu(111) surface and 1% Pt-Cu surface alloy. The 

addition of small amounts of Pt into Cu activates the inert Cu surface for hydrogen desorption.  
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Dynamic disorder and the limits of channel capacity 
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Single molecule experiments have given scientists the unprecedented ability to look beyond the 

static picture of enzymology obtained from ensemble-averaged experiments. Scientists have been able to 

demonstrate that enzymatic rates of catalysis sometimes fluctuate over several orders of magnitude. In the 

language of statistical physics, a stochastic process with a fluctuating rate is known as 'dynamic disorder.' 

Here, we investigate the consequences of dynamic disorder for cellular protein interaction networks that 

transduce signals. We use computational and theoretical approaches motivated by experimental findings. 

Our research attempts to explore the influences that dynamic disorder has on important biological 

networks in the immune system, where complext feedback loops are utilized fro signal transduction. In 

particular, we show that the statistics of a signaling network can change substantially when dynamic 

disorder is taken into account. We study the impact of dyanmic disorder in the Son of Sevenless (SOS) 

protein involved in the immune response. In particular, the role of the SOS is to phosphorylate a molecule 

called Ras in a network we refer to as the Ras/SOS network. The Ras/SOS network is interesting in that it 

has a positive feedback loop which supports bistability in certain parameter regions.  

Our model for dynamic disorder is based on studies demonstrating that certain enzymes act at one 

catalytic rate for a discrete amount of time then stochastically redraw a new catalytic rate from a 

distribution unique to that enzyme. The enzyme remains in each catalytic state for a random amount of 

time governed by a parameter we call the switching rate. We first analyze the effects of dynamic disorder 

on the Ras/SOS network.  We show that dynamic disorder serves the interesting function of making the 

network motif more conservative.  This means that a stronger signal input is required to elicit the 

activated output of the signaling network than in the absence of dynamic disorder. Dynamic disorder also 

increases the range of signal concentrations that result in a bistable response.  

In an attempt to better understand the implications that dynamic disorder can have on the 

fundamental capacity for biochemical networks to transmit information, we analyze a simple set of 

reactions known as the coherent feedforward network. We demonstrate that the theoretical limits of the 

switching parameter (infinitely fast and infinitely slow) lead to simple  and intuitive results when one 

looks at the probability distribution over the various downstream species in a network.  

A well-known consequence of Landauer’s principle is that irreversible computation requires entropy 

production and energy consumption. We show that there is a trade-off at play when dynamic disorder is 

present in signaling networks. To extract the most information from a signaling network (as quantified by 

the mutual information between a  signal input and a network response) it appears that the switching rate 

for fluctuating enzymes must be very large, corresponding to individual rate parameters having any given 

value for a very short amount of time before switching.  However,  by examining metrics for determining  

the energy consumption of non-equilibrium steady states in Markov processes, we see that faster 

switching rates correspond to greater energy consumption. 

  

mailto:pthill@mit.edu
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Asymmetric Mannich Reaction via Pseudoephenamine Glycinamide Enolization to 

Produce Monocyclic β-lactam Precursor  

 

Claire Harmange, Ian B. Seiple, Robin J. Sussman, Andrew G. Myers 

Harvard University, 12 Oxford St., Cambridge MA 02138  

email: charmange@college.harvard.edu 

 

Since the discovery of penicillin G nearly 75 years ago, b-lactams have become some of 

the most widely prescribed antibiotics in the United States and around the world. Unfortunately, 

the rapidly increasing resistance to b-lactams is threatening the limited arsenal of antibiotics 

available to physicians.
[1] 

 The lack of recent innovation and momentum in the field of antibiotics 

motivated us to develop practical and variable methodology toward synthesizing monocyclic b-

lactams.  

While many pathways to monocyclic b-lactams have been developed, most lack 

variability and scope. Recognizing that b-lactams might be evolved through the cyclization of a 

to synthesize this precursor via asymmetric enolate-

imine condensation (Fig. 1).   

 

 
 

The Myers group has shown that stereocontrolled of syn-b-hhydroxy-a-amino acids can 

be achieved through the direct aldolization of pseudophenamine glycinamide.
[2]

  Analogous 

enolization of pseudoephenamine glycinamide followed by trapping with an imine electrophile 

was used in a diastereoselective Mannich to achieve the desired diamino acid precursor. The 

present method offers an extremely practical and variable approach to a,b-diamino acids using 

pseudoephenamine glycinamide as a chiral glycine equivalent.  

 

 

 

 

[1] (a) The Antibiotic Alarm. Nature. 2013, 495, 141. (b) L. L. Silver, Clinical Microbiology Review. 2011, 24, 71-109. 

[2] I. B. Seiple, J. A. M. Mercer, R. J. Sussman, A. G. Myers. Manuscript submitted.  
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