Preface

Cage compounds have been known in biochemistry and physiology for more
than two decades [1]. The past few years have witnessed a considerable increase
in interest in caged derivatives because of their high degree of temporal and
spatial controllability. Light-initiated cage release is now extensively employed to
investigate molecular processes in biochemistry and biophysics as well as to ini-
tiate other physiological phenomena. More recently, these same approaches
have been extended to the release of substances in building or isolating libraries
in combinatorial chemistry, in photolithography, and in the photorelease of
caged reagents in chemical transformations, In parallel with recent develop:
ments for biological and medicinal technological innovations, the miniaturiza-
tion of devices for delivery of reagents in analysis and chemical processing and
in real-time spectral and physical measurements is a rapidly developing technol-
ogy. These developments have placed increased demands on the need for even
greater spatial and temporal control on processes including chemical transfor-
mations. Consequently, the use of light-activated processes becomes much more
appealing to those working in the life sciences [2].

As will be discussed in this volume, a very extensive range of substrates and
reagents has been delivered by the photolysis of photoactivated protecting
groups. This monograph both reviews the recent accomplishments in the field
of caged compounds and also looks forward to future inroads into other fields,

Much of what is presented here, in fact, refers to processes in many other
fields where the control of reagent or substrate delivery is a key element in a
biological study. Initially in this field, only small, low-molecular-weight com-
pounds were “releasable”. Now, whole proteins and oligonucleotides are the ob-
ject of “caging” applications that can range from molecular beacons to enzyme
switches.

In spite of the increased interest, the number and range of useful and practi-
cal cages remains very limited, with less than a handful that have found sus-
tained interest within the life sciences. In fact, over 80% of the published dis-
coveries employing photoremovable protecting groups are based on a single
photochemical process, the photoredox chemistry of the 2-nitrobenzyl chromo-
phore [3]. While this photochemical reagent has proven to be versatile, robust,
and generally efficient, it has well-documented limitations, such as the slow rate
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of substrate release and generation of a reactive nitroso functionality, that signif-
icantly restrict its application in biological studies. These limitations have stimu-
lated the design and development of cages, leading to an expansion in the avail-
ability of usable caging groups. Caging chromophores must have several key
properties or attributes. Among these are a strong absorption in the near UV-vis
region, an efficient photorelease process, a hypsochromic shift of the absorption
spectrum due to the photoproduct, ease of attachment of the chromophore
without introducing new added stereocenters, and a cage and photoproduct that
are biologically inert. There are currently four principal chromophores, used in
caged reactions, that are included in this monograph. These four are evaluated
and their applications presented. The newer applications of multiphoton decag:
ing have also been included. These have shown particular promise because of
the improvement in spatial resolution for controlled release.

This monograph provides a timely assessment and overview of the state of
the field and recent investigations of cage photorelease for a wide variety of ap-
plications. It remains to be discovered what new cages will replace or augment
those chromophores now in use and what expanded repertoire of applications
will emerge. Future research will undoubtedly extend both areas and require a
reinvestigation of the accomplishments achieved with the aid of photoremovable
protecting groups.
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