Synthesis of a Lysozyme Substrate:
Exploring the use of the (2aichloro4-methoxyphenyl)(2,4lichloropheny
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Background
Cl O cl

T Bacterial cell walls are composed of long chains consisting of alternaticgtidmuramiccid LIBH4 CCICN_ G O Cl

(NAM) and Nacetylglucosamin€NAG) residues. These chains are chos®d by peptides cl CI O OMe bBU

attached to the NAM. o C' OMe Cl CI OMe
T Lysozymes destroy bacterial cell walls by cleaving the chains between the NAM and NAG o

residues. Step 2afforded the alcohol intermediat@ Step 3afforded the MDPMrichloroacetimidate

A
1 Some lysozymes (e.g. the T4 lysozyme) require a peptide side chain on the NAM to cleave Whlr?eG5/O yield. |r3 92% yeld.
other lysozymes (e.g. Hen Egg White lysozyme) do not. By alternating the length of the pepti | . “ 7 H
side chain attached to the NAM unit we plan to study how structural features of the cell wall I Cl Ok Q

affect lysozyme activity.
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T The MDPM group utilizes the samrehloroacetimidateactivation as theylycosydonor,

allowing for theglycosyhcceptor to be protected with the MDPM group and coupled with the

glycosydonor in a single step.

Synthesis of MDP#Hfichloroacetimidate

Step 1 performed at70 °C for 24 hours.
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Glycosylation Reaction

F Studies of glycosylation reactions using the MDPM protecting group show the Lewis gOHB&
give the best yields.

T Glycosylation reactions using the MDPM protecting group reported in the literature ugd, @sithe
solvent. However, due to the poor solubility of aglycosylcceptor in CKCl, we conducted the
reaction in a mixture of CGL/DMF.

T This glycosylation reaction did not yield
any of the desired product.

T To troubleshoot the reaction we decided to protect thkycosykcceptor with the MDPM group and
Isolate the product. The reaction was conducted twice, once with(lE and once usind MSOTT
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Glycosyl Acceptor MDPM-trichloroacetimidate .
0% MDPM-Formate Ester

> 80%
T Neither reaction yielded the desired product. Instead, the MDiAbhloroacetimidaterearranged to

the formate ester, rendering the MDPM group inactive. We believe that the rearrangement is b

O O g;eletfulsgf;;;e;;{yt;i; T A 1:1 mixture of desired produdtaand isomeric side caused by the DMF present in the reaction mixture.
carbon peaks productlb was observed with a combined yield of

? Cl CCI) OMeOMe This molecule has 14 15% Cl Q>:O Mk

(Y X | e t The results of this reaction are at odds with the | /- O O t We plan to conduct experiments to determine whether D

-~ cl Cl | At i reterence paper, which claims yields of > 80%, while the c OMe 6 causes the MDPNrichloroacetimidateto rearrange to the
counted in this spectrum lack of selectivity we observed makes 50% the maximum ) formate ester.
 ktons | 2methosy possible yield. In addition the reported spectral data did N ‘ + We plan to investigate different solvent systems to find o
’ ‘ | w not correspond to our experimental data. W e that will allow us to protect thglycosylcceptor with the
Y A A, A gt P 2 . . . . .
........ i IR MDPMtrichloroacetimidatewithout producing the
£l ; l,! | |
Step 1 performed at room temperature for 72 houps. e rearrangement product.

~ 0o T A 1:1 mixture of desired produdtand side producic
was observed with a combined yield of 77%. The sid
cl CI O OMe product is analogous tbb, but where themethoxy
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smvent group has been cleaved, presumably due to
DO complexation between the two oxygens and AICI
Cl C| O cl T The high yield observed after 3 days at room
temperature suggests that the acylation proceeds qu

| \' H ;:g:thixv/L slowly, with almost nothing happening at0 °C. These

which claims to achieve a 71% yield in 6 hours@tC.
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... resultsare once again at odds with the reference paper2012 68(24), 479¢4808.
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