FACILITIES AND RESOURCES (VICB Synthesis Core)
RESEARCH LABORATORY SPACE The VICB Chemical Synthesis (CS) Core is housed on the twelfth floor of Medical Research Building IV, which it shares with the laboratories of Drs. Sulikowski, Johnston, Fesik and Lindsley. This arrangement facilitates communication, collaboration, and sharing of chemicals and equipment among all of the laboratories. The space (14,000 sq ft) is specially designed to support synthetic chemistry, with 64 fume hoods distributed throughout the individual laboratories. The CS core occupies eight fume hoods with one staff member assigned to each hood and neighboring research space including a desk. The laboratories have an open design, and the casework is fully modular to enable maximum interaction and flexibility.
The VICB synthesis core is a modern synthetic chemistry laboratory well equipped for both traditional and parallel synthesis at the industry standard in terms of technology and safety. This laboratory is next to shared division facilities including an instrument room (400 MHz NMR spectrometer equipped with an autosampler) and a solvent supply room.  Practicing chemists have access to a Biotage microwave reactor (1), fully equipped fume hoods (glassware and equipment), rotavaps, liquid-liquid handler Gilson RP-HPLC purification stations (2), automated (ISCO) normal phase purification systems (3), analytical LC-MS instrument, and a high-resolution mass spectrometer (Acquity UPLC) for accurate mass determinations. One hood area (equipment and glassware) is designated as a cGMP synthesis only area complimented by space for maintaining cGMP paperwork (Standard Operating Procedures, SOPs) and related documentation (chemical and solvent purchases).
PERSONNEL The VICB Chemical Synthesis core is staffed by six staff scientists (one Drug Discovery Scientist II, Ph.D., two Drug Discovery Staff I, Ph.D.; and three Research Assistants, two M.S. and B.S.) and one Assistant Director (Research Assistant Professor of Chemistry).  All core members are highly trained in the practice of chemical synthesis. The core director Gary Sulikowski (Stevenson Professor of Chemistry and Associate Director of Chemical Synthesis, VICB) has over 25 years experience in complex molecule synthesis (over 100 publications). Drs. Shaun Stauffer and Alex Waterson direct and advise on medicinal chemistry and drug discovery projects. Both have extensive experience in lead optimization and pre-clinical lead development including pharmaceutical industry experience (Merck and GlaxoSmithKline, respectively).
OFFICE Drs. Sulikowski (Core Director) and Stauffer (Associate Director of Medicinal Chemistry) maintain office space on the 12th floor of MRBIV.  VICB Synthesis core personnel (assistant director and staff scientists) occupy office space adjacent to the VICB CS Core neighboring the Sulikowski office. Rooms are available for meetings, presentations and teleconferences.
MAJOR EQUIPMENT Synthesis: Parr and high pressure hydrogenator; H-Cube continuous flow hydrogenation reactor; 5L bench top reactor and 10L Buchi rotary evaporator; multiple parallel synthesis carousels; ozone generator; Biotage microwave reactor; MBraun Solvent Drying systems (2); Fisher titration system; MBraun inert atmosphere glove box for storage and manipulation of air- and oxygen sensitive materials. 

Purification: Automated Liquid Chromatography systems [ISCO CombiFlash (3)]; Analytical LCMS UV/ELSD (1); UV-directed Prep LC (2 Gilson systems); Analytical/Prep Chiral LC; and Large Scale Reverse and Normal Phase. 

Compound Registration and Storage Custom bar-coded vials; Bohdan weighing station; Zinsser; Nexus ChemStore; FT-IR Instrument; Vented chemical storage; Agilent analytical LC/MS systems; and Varian Single Quand LC-ESI-MS system. 

NMR Facility The NMR facility provides users with state-of-the-art NMR spectroscopic equipment along with expert instruction and collaboration. The NMR laboratory consists of Bruker DRX-800, two DRX-600, two DRX-500, DRX-400, DRX-300, and AC-200 spectrometers and networked Silicon Graphics workstations for data processing and molecular modeling. The 200, 300, and 400 MHz instrumentation is available for routine analytical measurements, the higher field instruments reserved for experiments requiring long-term analyses. Also available are a 600 MHz LC-NMR instrument and a 400 MHz instrument equipped with a sample changer on the 12th floor of MRB IV.
HTS Analysis, Data Management and Cheminformatics The VICB Synthesis Core will provide support for the follow-up of HTS hits results. The support will include analysis of primary hits, confirmatory re-synthesis, and the generation of minimal SAR for select leads. Previous experience has demonstrated that the examination of the hit list from a primary HTS by experienced medicinal chemists can lead to the selection of hit compounds for repurchase and hit validation that represent better starting points for later work or additional investigation.  For hit lists representing a relatively small number of structures, the list will be reviewed directly by medicinal chemists. 
The VICB data management infrastructure consists of a combination of commercial, open-source, and in-house components. We have deployed Microsoft’s SharePoint to manage our collection of project-related about documents is readily available, including tracking document changes over time, authorship, and timestamps. Instrument result files generated for any individual experiment are saved on a network file share that is periodically scanned for new documents. We use Accelyrs’ Pipeline Pilot software extensively to parse our various instrument data file formats into discrete data points, then insert those data points into our in-house Oracle database. Our compound registration and inventory information is stored in an Oracle-based Accord Enterprise database. The SharePoint-based web application is used as a portal to assay documents and experimental results as well as all other project related data. SharePoint’s robust integration with Microsoft Office applications combined with our implementation of advance LDAP encryption allows both easy-to-use yet highly secure access to program data.
Our SQL Server, SharePoint server, Accord server, and Oracle results database server are each configured with RAID 1 disk storage. These servers are hosted at and managed by Vanderbilt Network Computing Services (NCS). The management includes nightly tape backups of the servers (six differential backups and one full backup per week). The individual databases (SQL and Oracle server) are also backed-up nightly through automated processes. Our main network file share for experimental data files resides at a high performance shared network services facility also managed by Vanderbilt NCS, and this content is also subject to the nightly backup schedule. All information is partitioned by project and provides project-level security to restrict documents to project members. Our current setup is readily extendable to several tens of millions of compounds, assay, and screening data points as is demonstrated in various industry settings. Pipeline pilot, as well as ACCORD provides basic similarity search capabilities. In addition, Pipeline pilot allows custom design of protocols which we use to implement advanced cheminformatics tools developed elsewhere.
Presently, a unique Deltasoft (Chemcart) database has been developed for each lead-optimization project containing all chemical structures, biological data generated for a particular project. Everyone engaged in the project will have access to the program’s Chemcart database via SharePoint providing a single, searchable database for all program data. We are well-equipped to provide cheminformatics support for the proposed research using a combination of in-house developed programs and external applications to make predictions about structure-activity relationships, as well as physical-chemical and ADMET properties. In addition, we use established cheminformatics tools such as ADRIANA and DRAGON to generate additional numerical descriptors, CORINA and MOE for three-dimensional structure generation, and comparative field analysis (CoMFA) or comparative molecular similarity indices analysis (COMSIA) to enable HTS hit cluster and triage. The cheminformatics laboratory has extensive, large-scale computing resources including 32 Linux personal computers, each equipped with two four-core processors and 16 GB of memory. This allows the training of QSAR models overnight in a cross-validation setup. For larger-scale screening we have secure access to Vanderbilt’s Advanced Computing Center for Research and Education (ACCRE), a facility that houses a cluster with 1,400 processors.

