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C4-HSL. In the effort of evaluating the ability of synthetic AHLSs to stimulate the expression of
the gene for elastase, one of many biological activities controlled by AHL-mediated QS in P.
aeruginosa, Passador et al. demonstrated that the length of the acyl side chain of the AHL
analogues is the most critical factor of activity.”® Therefore we designed the synthesis of SHLs
with chain length similar to that in the natural Al 3-oxo0-C12-HSL (8 and 12 carbons for SHLs 19
and 20, respectively) (Scheme 4.1). Introduction of aromatic substituent to the structure of AHL
analogues leads to agonists and antagonists with increased activities.*®*3?%* |n addition to the
aryl-substituted SHLs 16-18 in hand, we also designed m-xylyl-SHL 21, which has more
substituents on the benzene ring. SHL 6, 13, and 15-21 constitute a library of candidates as

modulators for QS in P. aeruginosa (Figure 4.5).

o ) o [¢] (0] o (0] o (0] o (0]
jju/?o Vﬂuﬁo \/\ﬁj:/( H§o ﬁu§o ﬁug\o
13 6 o] 15 o 19 o 20 o]

o (o] o) o) o (o]
| =L
16 17 18
Figure 4.5 The library of SHLs used in this study.N**

4.2 Results and Discussion

4.2.1 Synthesis of SHLs
The synthesis route used to prepare SHLs was adapted and modified from that previously
reported by Narasimhan?®® and Bandyopadhyay (Scheme 4.1).2*! Briefly, 1,2-addition of various

alkylating reagents at one of the carbonyl groups of 3,4-dibutoxy-3-cyclobutene-1,2-dione 9

Note: Methyl-SHL 13, butyl-SHL 6, and tolyl-SHL 17 were synthesized by Debjyoti Bandyopadhyay. Phenyl-SHL
16 and the precursor for tolyl-SHL 17 were synthesized by Nisha VVarghese. All the other SHLs were synthesized
by Sijie Yang. Department of Chemistry, Syracuse University, Syracuse NY.
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