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A tight-binding, hydrophobic inhibitor of carbonic anhydrase Il has been masked with a water-solubilizing, photolabile group derived from
o-nitrophenylglycine. This caged inhibitor represents our first effort at the site-specific delivery of prodrugs that can be activated by light. Via

this approach, we have begun to address the problems of water insolubility and systemic side effects on administration of tight-binding
inhibitors of carbonic anhydrase.

The design of effective, useful pharmaceuticals requires candidates are water-insoludl&hese drugs all contain a
consideration of both the means by which a drug will be primary sulfonamide group, which is essential for binding
delivered to its physiological target and the interactions that to CA.S By protecting this functional group with a water-
will enable it to bind tightly to that receptor. The aqueous soluble, photolabile moiety, one solves the problem of
medium in which many drug targets are found poses a aqueous delivery of a tight-binding, hydrophobic dautd
particularly challenging problem. To be delivered directly addresses the issue of site-specific activation. The caging
to a receptor in water, a drug should be water-soluble. group that we have prepared should be applicable in any
Molecular recognition in water, however, is enhanced by system where a significant component of molecular recogni-
hydrophobic contacts between greasy, non-water-solubletion involves hydrophobic contactso-Nitrophenylglycine
inhibitors and nonpolar surfaces of protelrfsWe have (NPG) derivatives are an ideal choice for this photolabile
modified a hydrophobic inhibitor of carbonic anhydrase Il group, since their photochemistry has been systematically
(CA) with a polar caging group, which will (1) increase the characterizetland because these linkers have found applica-
water solubility of this drug and (2) be removed by exposure tions in several biochemical systefitd® We also find NPG
to light of an appropriate wavelength to reveal the active, attractive because this group bears a carboxylate moiety,
tigh,t_binding hydTOphopiC inhibi_t(,)r in Sth. By this apprqach, (3) Baldwin, J. J.; Ponticello, G. S.; Anderson, P. S.; Christy, M. E.;
we intend to achieve site-specific delivery and activation of murcko, M. A.; Randall, W. C.; Schwam, H.: Sugrue, M. F.; Springer, J.
a carbonic anhydrase inhibitor (CAl), without having to P.: Gautheron, P.; Grove, J.; Mallorga, P.; Viader, M.-P.; McKeever, B.
- : T : . M.; Navia, M. A. J. Med. Chem1989,32, 2516-2513.
sacrifice the tight binding that is afforded by hydrophobic (4) ponticello, G. S.; Freedman, M. B.; Habecker, C. N.; Lyle, P. A.;
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which should significantly increase the water solubility of out purification to 3,4-dimethoxyphenylglycine hydrochlo-
our caged hydrophobic inhibitors at physiological pH. We ride* Our original plan involved nitration at this point, but
chosel as the masked inhibitor since, on photolysis, it the product 3,4-dimethoxy-6-nitrophenylglycine decomposed
revealed tightest binding compound from a family of following purification via SGC?® Instead, we coupled the

hydrophobic molecules.

amino acid to 4-chlorosulfonylbenzoic acid, via alternate

Using standard organic transformations, we have com- addition of the sulfonyl chloride in THF and 1 N NaOH, to
pleted the synthesis df This specific analogue was chosen a basic solution of the phenylglycine derivati\élhe crude
on the basis of calculations using MOPAC/ZINDO employed Yyellow precipitate on acidification of the reaction was

in CAChe!? which predicted that 4,5-dimethoxy-2-nitro-

phenylglycine should have an absorptivity of about W0t

collected and purified via SGC. Pentafluorobenzylartiine
was coupled to the less sterically hindered carboxylic acid

cm™! at 360 nm. Holmes has shown that substitution of via treatment of a CECN suspension of the sulfonamide
nitrobenzenes with electron-donating groups increases theirand amine with TBTU and TEA (2 equi¥j.The crude amide

rate of photocleavade-for compounds similar to our mask,
he measured &/, for photocleavage, on irradiation with a
source of intensity 10 mW/ctof 2 min. The synthetic plan

that we have used fdt is shown below.
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3,4-Dimethoxybenzaldehyde was converted to its cyano-
amine by treatment with NaCN and NEI in concentrated
aqueous ammonid.The cyanoamine was hydrolyzed with-

(11) Doyan, J. B.; Jain, A. Org. Lett. 1999, XXX—XXX.
(12) Version 4.02, Oxford Molecular Group, 1998.
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was purified via SGC and nitrated by treatment with HINO
The PLM-masked CAI was purified via SGC. All compounds
were characterized biH'® and *C NMR, using a Bruker
DRX-400 spectrometer. Caged inhibitbwas also charac-
terized by high-resolution positive ion electrospray mass
spectrometry? Yields have not been optimized.

We have determined the kinetics of photolysisloby
366 nm light!’®> We also plan to follow deprotection
indirectly, by measuring binding to CA of the deprotected
inhibitor via fluorimetry. In the presence of CA saturated
with dansylamide (DNSA), a CAl that is fluorescent when
bound to the proteif photolysis ofl will result in a time-
dependent decrease in fluorescence as the exposed CAl binds,
displacing DNSA.
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