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Preface to the Series

Topics in Heterocyclic Chemistry presents critical accounts of heterocyclic com-
pounds (cyclic compounds containing at least one heteroatom other than car-
bon in the ring) ranging from three members to supramolecules. More than
50% of billions of compounds listed in Chemical Abstracts are heterocyclic com-
pounds. The branch of chemistry dealing with these heterocyclic compounds
is called heterocyclic chemistry, which is the largest branch of chemistry and
as such the chemical literature appearing every year as research papers and
review articles is vast and can not be covered in a single volume.

This series in heterocyclic chemistry is being introduced to collectively make
available critically and comprehensively reviewed literature scattered in vari-
ous journals as papers and review articles. All sorts of heterocyclic compounds
originating from synthesis, natural products, marine products, insects, etc. will
be covered. Several heterocyclic compounds play a significant role in main-
taining life. Blood constituent hemoglobin and purines as well as pyrimidines,
the constituents of nucleic acid (DNA and RNA) are also heterocyclic com-
pounds. Several amino acids, carbohydrates, vitamins, alkaloids, antibiotics,
etc. are also heterocyclic compounds that are essential for life. Heterocyclic
compounds are widely used in clinical practice as drugs, but all applications of
heterocyclic medicines can not be discussed in detail. In addition to such appli-
cations, heterocyclic compounds also find several applications in the plastics
industry, in photography as sensitizers and developers, and in dye industry as
dyes, etc.

Each volume will be thematic, dealing with a specific and related subject
that will cover fundamental, basic aspects including synthesis, isolation, pu-
rification, physical and chemical properties, stability and reactivity, reactions
involving mechanisms, intra- and intermolecular transformations, intra- and
intermolecular rearrangements, applications as medicinal agents, biological
and biomedical studies, pharmacological aspects, applications in material sci-
ence, and industrial and structural applications.

The synthesis of heterocyclic compounds using transition metals and us-
ing heterocyclic compounds as intermediates in the synthesis of other organic
compounds will be an additional feature of each volume. Pathways involving the
destruction of heterocyclic rings will also be dealt with so that the synthesis of
specifically functionalized non-heterocyclic molecules can be designed. Each
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volume in this series will provide an overall picture of heterocyclic compounds
critically and comprehensively evaluated based on five to ten years of literature.
Graduates, research students and scientists in the fields of chemistry, pharma-
ceutical chemistry, medicinal chemistry, dyestuff chemistry, agrochemistry,
etc. in universities, industry, and research organizations will find this series
useful.

I express my sincere thanks to the Springer staff, especially to Dr. Marion
Hertel, executive editor, chemistry, and Birgit Kollmar-Thoni, desk editor,
chemistry, for their excellent collaboration during the establishment of this
series and preparation of the volumes. I also thank my colleague Dr. Mahendra
Kumar for providing valuable suggestions. I am also thankful to my wife Mrs.
Vimla Gupta for her multifaceted cooperation.

Jaipur, 31 January 2006 R.R. Gupta



Preface

In the series of Topics in Heterocyclic Chemistry, the volume of Bioactive
Heterocycles aims to present comprehensive reviews on selected topics of
synthetic as well as naturally occurring bioactive heterocycles.

The present volume comprises six chapters of the following specialized
reviews.

The first chapter, ‘Directed Synthesis of Biologically Interesting Heterocycles
with Squaric Acid Based Technology’ by Masatomi Ohno and Shoji Eguchi cov-
ers squaric acid and its derivatives as versatile synthons for target-oriented and
diversity-oriented synthesis. The introduction of designed functional groups,
followed by ring conversion induced thermally or by reactive intermediates can
construct a various bioactive heterocycles including bioactive natural prod-
ucts.

The second chapter ‘Manganese(III)-Based Peroxidation of Alkenes to Het-
erocycles’ by Hiroshi Nishino presents a very comprehensive review on novel
Mn(III)-based peroxidation chemistry, and related bioactive heterocycles based
on the works of his group. The content includes synthesis of functionalized
1,2-dioxane derivatives from various 1,3-dicarbonyl compounds including ni-
trogen heterocycles. The spectroscopic feature, the formation mechanism of
1,2-dioxan-3-ol ring system, chemical transformations and synthetic applica-
tions are also discussed.

The third chapter ‘A Frontier in Indole Chemistry: 1-Hydroxyindoles, 1-
Hydroxytryptamines, and 1-Hydroxytryptophans’ by Masanori Somei presents
a very comprehensive review on chemistry of 1-hydroxy-indoles, -tryptamines,
and -tryptophans as a frontier in indole chemistry. In fact, these new members
of indole derivatives were not much known about 30 years ago in the long
histry of indole alkaloids and related chemistry. Nowadays, these new families
of indole compounds have been demonstrated to play their important role
in life and nature by the pioneering works of Somei and his coworkers. The
interesting biological and pharmaceutical activities have been found in these
derivatives.

The fourth chapter ‘Quinazoline Alkaloids and Related Chemistry’ by Shoji
Eguchi provides a perspective review focusing on developements of the syn-
thetic methodologies and their synthetic applications. A brief historical back-
ground, aza-Wittig methodology, microwave-assisted synthesis, solid-phase
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synthesis, and a variety of new synthesis of quinazoline compounds by organo-
metallic reagents, metal-catalyzed reactions, heterocyclizations, pericyclic re-
actions etc are briefly reviewed. Selected topics of total synthesis of various
types of quinazoline alkaloids including substituted type like febrifugine and
heterocycle-fused type such as pyrroloquinazolines, indolopyridoquinazo-
lines, pyrazinoquinazolines, pyrroloquinazolinoquinolines by these method-
ologies are discussed.

The fifth chapter ‘Bioactive Heterocyclic Alkaloids from Marine Orgin’ by
Masakin Kita and Daisuke Uemura presents a very comprehensive review on
novel heterocyclic marine alkaloids with very intriguing structures and useful
biological properties like anti-osteoprotic activity focusing on isolations, struc-
tural, synthetic, biological, and biogenetic studies mainly by Uemura group.
The contents are believed to attract much attention by organic chemists, hetero-
cyclic chemists, synthetic chemists, and workers in medicinal, pharmaceutical
and bioscience fields.

The sixth chapter ‘Synthetic Studies on Heterocyclic Antibiotics Containing
Nitrogen Atoms’ by Hiromasa Kiyota presents a very comprehensive review on
a variety of heterocyclic antibiotics and phytotoxins. Early and recent examples
of synthetic studies of glutarimide antibiotics, antimycins, and tabtoxins and
related bioactive heterocycles based on the works of his group are retrospec-
tively reviewed. The content is believed to attracts much interest of synthetic
chemists as well as heterocyclic chemists and researchers in life science fields.

I hope that our readers find this series to be a useful guide to modern hete-
rocyclic chemistry. As always, I encourage both suggestions for improvements
and ideas for review topics.

Nagoya, March 2006 Shoji Eguchi



Contents

Directed Synthesis of Biologically Interesting Heterocycles
with Squaric Acid (3,4-Dihydroxy-3-cyclobutene-1,2-dione)
Based Technology
M. Ohno · S. Eguchi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Manganese(III)-Based Peroxidation of Alkenes to Heterocycles
H. Nishino . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

A Frontier in Indole Chemistry:
1-Hydroxyindoles, 1-Hydroxytryptamines, and 1-Hydroxytryptophans
M. Somei . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77

Quinazoline Alkaloids and Related Chemistry
S. Eguchi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113

Bioactive Heterocyclic Alkaloids of Marine Origin
M. Kita · D. Uemura . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157

Synthetic Studies
on Heterocyclic Antibiotics Containing Nitrogen Atoms
H. Kiyota . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181

Author Index Volumes 1–6 . . . . . . . . . . . . . . . . . . . . . . . . . 215

Subject Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219



Contents of Volume 2

Heterocyclic Antitumor Antibiotics

Volume Editor: Mosews Lee
ISBN: 3-540-30982-9

Synthesis of Biologically Active Heterocyclic Stilbene
and Chalcone Analogs of Combretastatin
T. Brown · H. Holt Jr. · M. Lee

Pyrrole Natural Products with Antitumor Properties
J. T. Gupton

Synthesis of Carbolines Possessing Antitumor Activity
B. E. Love

Diazo and Diazonium DNA Cleavage Agents:
Studies on Model Systems and Natural Product Mechanisms of Action
D. P. Arya

Novel Synthetic Antibacterial Agents
M. Daneshtalab

Overcoming Bacterial Resistance: Role of β-Lactamase Inhibitors
S. N. Maiti · R. P. Kamalesh Babu · R. Shan



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


