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synthesis, purification and evaluation of salicylic-fumaric amino acid ester prodrugs of interferon-

alpha 2a. The synthesis and purification of a series of new prodrugs of interferon-alpha 2a (IFN-alpha
2a) and their evaluation for use as agents for parenteral administration are described. These ester

prodrugs were designed to interact with arginine or lysine residues in the beta-chain of IFN-alpha 2a
to deliver the protein to the lysosome following enzymatic cleavage of the ester. D-Fumaric acid was
selected as the alpha-carboxylic acid moiety for a significant decrease in the required dose of IFN-
alpha 2a. The ester prodrugs were synthesized by reacting IFN-alpha 2a with the corresponding N-

acetylated derivative of D-fumaric acid via a nucleophilic substitution reaction. The conjugates were
purified by reversed-phase high performance liquid chromatography (HPLC) on a Waters Delta Pak

C18 column. The structures of the purified prodrugs were confirmed by electrospray ionization mass
spectroscopy (ESI MS) and amino acid analyses. The antineoplastic activity of the IFN-alpha 2a

prodrugs was tested against a panel of 12 tumor cell lines (derived from colon, lung, melanoma and
breast) and the cytostatic activity of the compounds was compared with the free protein. Among the

fumarate prodrugs tested, L-lysine-L-fumaric acid 5 (L-Lys-L-Fma) was shown to be the most
promising candidate for use in parenteral treatment of cancer patients, exhibiting a clear dose-

response relationship and remarkable cytostatic activity.Q: Python Guzzle - how to delete cookies
using Guzzle\Http\Cookie\CookieJar Does anyone know how to delete a cookie with Guzzle? I'm

making a request with Guzzle, but want to delete the cookie created by my request so that it doesn't
get sent back with a new request. If Guzzle\Http\Cookie\CookieJar::setCookie() is used, then the

cookie is just added in an array called $cookies, but if you delete a cookie from $cookies, it doesn't
delete the cookie from the server (tested it in chrome and firefox). A: You can use the deleteCookie()
method on the CookieJar. This will add the cookie to an array of deleted cookies, then pass the array

through to the CookieJar::setCookie() method to delete the cookie from the server.
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