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Methods
PREPARATION FOR LIBRARY PRODUCTIONDOS Chemistry

Goal of Chemical Biology: Create a screening collection of 
chemical compounds from which leads for new drugs can be

Introduction

Sample of UPLC Analysis of SNAR Compounds
Based on their purity, compounds are rejected, purified or entered into the screening collection. 
Purity is assayed by UPLC. 

FUNCTIONALIZATION

Results and Conclusions

ENCODING SYNTHESIS STEP

Lanterns and transtems are 
assembled.

Empty tube racks are 
weighed.

chemical compounds from which leads for new drugs can be 
developed.

Goal of Diversity-oriented synthesis (DOS): Add value to the 
screening collection by building natural-product-like small 
molecules based on novel core structures, resulting in skeletal, 
stereochemical, and appendage diversity. 

Goal of cleavage & formatting: Process compounds 
from synthesis to analysis.

Lanterns & Transtems
L t d lid t f th i E h l t

Primary Synthesis Step 7 QCs from the Pilot Library

Current SNAR project status

T

Functional group is added to 
lanterns.

PATHWAY DEFINITION

98% purity > 75% cutoff                              38% purity < 75% cutoff

RFIDs are assigned to each 
pathway using AccuTag 

software. 

Lanterns undergo chemical 
reactions to add different 

building blocks.

Lanterns are used as a solid support for synthesis. Each lantern 
contains a distinct compound. Libraries consist of thousands of 
lanterns, resulting in thousands of different compounds. 

The particular shape of the lantern has greater surface area than 
other solid supports like beads and cans. The use of lanterns 
also minimizes the number of reactions, as compounds can be 
pooled for common reaction steps.

Lanterns are 
i d ith

Pilot: complete 1294 compounds
8-para library: post-production
8-ortho library: final synthesis steps
9-para library: encoded/yet to be synthesized.

After testing all other steps of the process, it was inferred that 
the pilot library has a high percentage of compounds that need 
purification due to the use of the solvent THF. 

Cores and building blocks 
are defined in E-lab 

notebook. 

Accept

Purify

Reject

The version of THF used in this library created peroxides in certain compounds, which oxidized 
the compounds and reduced their purity by about 30%.. Therefore, we needed to test another 

l t f di th d f l i W d id d t t t THF t i i
SYNTHESIS STEP QC

Certain sets of color-coded 
lanterns are analyzed by LC/MS
to determine the success of the 

reaction. 

LANTERN SORTING

After each successful reaction, 
lanterns are sorted for the next 

common reaction step.

ARRAYING

Lanterns are arrayed into 96-
well format and separated from 
transtems. Their positions are 

captured in AccuTag.
Chemical Biology Informatics Platform (CBIP)
CBIP tracks lanterns throughout the whole process RFIDs are

Figure from http://www.mimotopes.com/PageContent.aspx?linkId=19

paired with 
transtems, 
each of which 
contains a 
unique radio-
frequency tag 
(RFID)
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Test of Compounds' Purity after 6 Re-
suspensions in THF with BHT

1
2
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We also wanted to see whether the 
percentage of BHT significantly affected the 
purity of the compounds. Four stored 
compounds were suspended in THF with 
BHT and then analyzed by UPLC to see 
how the purity levels were affected after 6 
suspensions. The purity went down slightly 
but was still very high and build up of levels

Compound

solvent for suspending the compounds for analysis. We decided to test THF containing an 
inhibitor of oxidation called BHT.  

Method Development: Solvents

p

CLEAVAGE

Compounds are removed from 
the solid support using

QC FORMATTING

Plates are formatted for analysis 
on Ultra-Performance Liquid

p g

DRYING, WEIGHING & TUBE 
SORTING

After drying and weighing

CBIP tracks lanterns throughout the whole process. RFIDs are 
correlated with the well in the cleavage plate and later the 
barcode of the tube. This information flow enables us to assign a 
structure to each lantern. CBIP also keeps track of all plate 
maps, plate types, tube weights, and the plate status. 

The current project, known as nucleophilic aromatic substitution 
(SNAR), contains 26 cores which are divided into 4 sub-libraries:
pilot, 8-para, 8-ortho, and 9-para.

After the completion of the pilot library to test the process the other
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Number of Suspensions
but was still very high, and build up of levels 
of BHT was not seen.

Based on the UPLC results from the 
suspension of the four compounds, THF 
with BHT is effective for suspending the 
dry stored compounds. Our tests 
of these solvents improve the 
overall method of processing
DOS compounds for screening. 

BHT

SNAR-libraries

the solid support using 
hydrofluoric acid and transferred 

into bar-coded tubes.

on Ultra-Performance Liquid 
Chromatography (UPLC) and 
purified further if necessary.

After drying and weighing, 
tubes are normalized by 

weight. 

SCREENING

After the completion of the pilot library to test the process, the other 
three libraries are based on these three structures: 
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