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Introduction
During cell division, the bipolar organiza- NV WAN Spindle pole
tion of mitotic spindles is essential for prop- /
er segregation of chromosomes. Inhibition
of mitotic-spindle formation is an interest- Microtubules

ing target in cancer chemotherapy. How-
ever, so far used anti-mitotic agents target
microtubule stability (e.g. tubulin) during
cancer treatment (e.g. taxanes) and cause
serious side effects, such as neurotoxicity.
Furthermore, the development of resist-
ance against these anti-mitotic agents re-
strict their use.

Kinesins

A new alternative approach to attack mi-
totic-spindle formation and causing mitotic
arrest is to inhibit the mitotic motors, the
kinesins, that interact with microtubules.
These proteins are exclusively involved in
the formation and function of the mitotic
spindle and are key regulators of mitotic
entry, progression and cytokinesis. Their
inhibition leads to cell-cycle arrest and
apoptosis, without interfering with other
microtubule dependent processes. For re- Cytokinesis
views see [1, 2].
EgS FIGURE 1. Subcellular components involved in the phases of cell division.
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The mitotic kinesin Eg5 (also called kines-
in-5 or kinesin spindle protein [KSP]) plays

an important role in the early stages of mi- . . W
tosis [3-11]. It mediates centrosome sepa- PI'OdIICt nghllght N

ration and formation of the bipolar mitotic

spindle. Inhibition of Eg5 leads to cell cy- .

cle arrest during mitosis and cells with mo- Dimethylenastron

nopolar spindle (monoasters). The recent [7,7-Dimethyl-4-(3-hydroxyphenyl)-5-0xo-3,4,5,6,7,8- on

discovery of small molecules that inhibit hexahydroguinazolin-2(1H)-thione]

human Eg5 by binding to its catalytic mo- ALX-270-438-M001 1mg

tor domain leading to mitotic arrest has at- Potent, cell permeable non-tubulin-interacting mitosis o

tracted more interest in Eg5 as a potential inhibitor. Blocks mitosis (ICs,2=200nM) by binding to the

anticancer drug tal’get. mltotlc klneS|n Egs. NH

EgS Inhibitors LIT: Development and biological evaluation of potent and specificinhibi- ~ H,C

Monastrol (Prod. No. ALX-430-094) [12], tors ofmitpﬁc Kingsin EgS: M,Gartper, etal; Chembiochem 6, 1173 (ZQOS) oH N S

= Synthesis and biological evaluation of new tetrahydro-beta-carbolines 3

a' Sm.a” Ce.“. perme::?ble. molecule, was the as inhibitors of the mitotic kinesin Eg5: N. Sunder-Plassmann, et al,; Bioorg.

first identified Eg5 inhibitor. Selected oth- Med. Chem. 13, 6094 (2005) = Inhibitors of kinesin Eg5: antiproliferative

er inhibitors which have been reported are: activity of monastrol analogues against human glioblastoma cells: C.
Muller, et al,; Cancer Chemother. Pharmacol., (2006) (in print)
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Eg5

Dihydropyrazoles [13], Terpendole E [14], S-
Trityl-L-cysteine (Prod. No. ALX-105-011) [15],
trans-HR22C16 (Prod. No. ALX-270-373) [16],
CK0106023 [17], Dimethylenastron (Prod. No.
ALX-270-438)[18, 19], Trans-24 (Prod. No. ALX-
270-439) [19], 4-Phenyl-tetrahydroisoquino-
lines [20], Phenothiazine and carbazole de-
rivatives [21].

Normal Spindle Monoaster

FIGURE 2. Model of a normal bipolar spindle and a monoaster.

LIT: [1] Kinesin superfamily proteins and their various functions and
dynamics: N. Hirokawa and R. Takemura; Exp. Cell Res. 301, 50 (2004)
= [2] Kinesin: walking, crawling or sliding along?: A.Yildiz & PR. Selvin;
Trends Cell Biol. 15, 112 (2005) = [3] A, slow" homotetrameric kinesin-
related motor protein purified from Drosophila embryos: D.G. Cole, et
al,; J. Biol. Chem. 269, 22913 (1994) = [4] Phosphorylation by p34cdc2
regulates spindle association of human Eg5, a kinesin-related motor
essential for bipolar spindle formation in vivo: A. Blangy, et al; Cell 83,
1159 (1995) = [5] A bipolar kinesin: A.S. Kashina, et al,; Nature 379, 270
(1996) = [6] Phosphorylation by p34cdc2 protein kinase regulates bind-
ing of the kinesin-related motor HsEg5 to the dynactin subunit p150: A.
Blangy, et al.; J. Biol. Chem. 272, 19418 (1997) = [7] The bipolar kinesin,
KLP61F, cross-links microtubules within interpolar microtubule bundles
of Drosophila embryonic mitotic spindles: D.J. Sharp, et al,; J. Cell Biol.
144, 125 (1999) = [8] Microtubule motors in mitosis: D.J. Sharp, et al,;
Nature 407, 41 (2000) = [9]1 The bipolar mitotic kinesin Eg5 moves on
both microtubules that it crosslinks: L.C. Kapitein, et al.; Nature 435,
114 (2005) = [10] Mitotic kinesin inhibitors induce mitotic arrest and
cell death in Taxol-resistant and -sensitive cancer cells: Al. Marcus, et
al,; J. Biol. Chem. 280, 11569 (2005) = [11] Functional analysis of human
microtubule-based motor proteins, the kinesins and dyneins, in mito-
sis/cytokinesis using RNA interference: C. Zhu, et al.; Mol. Biol. Cell 16,
3187 (2005) = [12] Small molecule inhibitor of mitotic spindle bipolar-
ity identified in a phenotype-based screen: T.U. Mayer, et al.; Science
286, 971 (1999) = [13] Kinesin spindle protein (KSP) inhibitors. Part 1:
The discovery of 3,5-diaryl-4,5-dihydropyrazoles as potent and selec-
tive inhibitors of the mitotic kinesin KSP: C.D. Cox, et al,; Bioorg. Med.
Chem. Lett. 15,2041 (2005) = [14] A novel action of terpendole E on the
motor activity of mitotic Kinesin Eg5: J. Nakazawa, et al.; Chem. Biol. 10,
131 (2003) = [15] In vitro screening for inhibitors of the human mitotic
kinesin Eg5 with antimitotic and antitumor activities: S. DeBonis, et al;
Mol. Cancer Ther. 3, 1079 (2004) = [16] HR22C16: a potent small-mol-
ecule probe for the dynamics of cell division: S. Hotha, et al.; Angew.
Chem. Int.Ed. Engl. 42,2379 (2003) = [17] Antitumor activity of a kinesin
inhibitor: R. Sakowicz, et al; Cancer Res. 64, 3276 (2004) = [18] Devel-
opment and biological evaluation of potent and specific inhibitors of
mitotic Kinesin Eg5: M. Gartner, et al; Chembiochem 6, 1173 (2005) =
[19] Synthesis and biological evaluation of new tetrahydro-beta-car-
bolines as inhibitors of the mitotic kinesin Eg5: N. Sunder-Plassmann,
et al,; Bioorg. Med. Chem. 13, 6094 (2005) = [20] Inhibitors of human
mitotic kinesin Eg5: Characterization of the 4-phenyl-tetrahydroisoqui-
noline lead series: C.M. Tarby, et al.; Bioorg. Med. Chem. Lett. 16, 2095
(2006) = [21] Phenothiazine and carbazole-related compounds inhibit
mitotic kinesin Eg5 and trigger apoptosis in transformed culture cells:
H. Okumura, et al,; Toxicol. Lett. 166, 44 (2006)

FURTHER READING: Allosteric inhibition of kinesin-5 modulates its proces-
sive directional motility: B.H. Kwok, et al.; Nat. Chem. Biol. 2, 480 (2006)
= A pathway of structural changes produced by monastrol binding to
Eg5: Z. Maliga, et al.; J. Biol. Chem. 281, 7977 (2006)

Selected Latest Review Articles

Inhibitors of Mitotic Kinesins: Next-Generation Antimitotics:
V. Sarli & A. Giannis; ChemMedChem 1, 293 (2006) = A stand-
ardized kinesin nomenclature: CJ. Lawrence, et al; J. Cell Biol.
167,19 (2004)

Related Products

NEW Trans-24
[(5R,11a5)-2-Benzyl-5-(3-hydroxyphenyl)-6H-
1,2,3,5,11,11a-hexahydro-imidazo[ 1,5-b]-3-
carboline-1,3-dione]

ALX-270-439-M001 Tmg

Potent, cell permeable non-tubulin-
interacting mitosis inhibitor. Blocks mito-
sis (IC5,=650nM) by binding to the mitotic
kinesin Eg5.

LIT: Synthesis and biological evaluation of new tetrahy-
dro-beta-carbolines as inhibitors of the mitotic kinesin

Eg5: N. Sunder-Plassmann, et al.; Bioorg. Med. Chem.
13, 6094 (2005)
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trans-HR22C16
ALX-270-373-M001 1mg

Cell permeable non-tubulin-interact-
ing mitosis inhibitor. Blocks mitosis
(IC5,=800nM) by binding to the mitotic
kinesin Eg5.

LIT: HR22C16: A Potent Small-Molecule Probe for the

Dynamics of Cell Division: S. Hotha, et al; Angew.
Chem. Int. Ed. Engl. 42, 2379 (2003)
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Monastrol
[4-(3-Hydroxyphenyl)-6-methyl-2-thioxo-1,2,3,4-
tetrahydro-4H-pyrimidin-5-carboxylic acid ethyl
ester]

ALX-430-094-M001 Tmg
ALX-430-094-M005 5mg

Cell permeable non-tubulin-interact-
ing mitosis inhibitor. Blocks mitosis
(ICs5o=14puM) by binding to the mitotic
kinesin Eg5.

LIT: Small molecule inhibitor of mitotic spindle bipolar-
ity identified in a phenotype-based screen: T.U. Mayer,
et al; Science 286, 971 (1999) = Monastrol, a selective
inhibitor of the mitotic kinesin Eg5, induces a distinc-
tive growth profile of dendrites and axons in primary
cortical neuron cultures: S.Y. Yoon, et al,; Cell Motil. Cy-
toskeleton 60, 181 (2005) = Interaction of the mitotic
kinesin Eg5 inhibitor monastrol with P-glycoprotein:
T. Peters, et al,; Naunyn Schmiedebergs Arch. Pharma-
col. 372, 291 (2006)
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NEW S-Trityl-L-cysteine

[NSC83265]
ALX-105-011-M100 100 mg
ALX-105-011-M500 500 mg

Potent, cell permeable cysteine thioether
displaying anti-mitotic and anti-tumor
properties. Inhibits mitosis by block-
ing basal and microtubule-activated
ATPase activities of the mitotic kinesin
Eg5 (IC5o=1uM and 140nm). Induces mi-
totic arrest in Hela cells (IC5,=700nM) and
inhibits the growth of NCI tumor cell line
panel (Glsp=1.3TuM).

LIT: In vitro screening for inhibitors of the human mi-
totic kinesin Eg5 with antimitotic and antitumor activi-
ties: S. DeBonis, et al,; Mol. Cancer Ther. 3, 1079 (2004)
= S-trityl-l-cysteine is a reversible, tight-binding inhibi-
tor of the human kinesin eg5 that specifically blocks

mitotic progression: D.A. Skoufias, et al; J. Biol. Chem.
281, 17559, (2006)
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(0)1 433 63 22/ (0)1 230 18 84 South Africa Southern Cross Biotechnology (021) 671 51 66 Spain Grupo Taper S.A. (91) 484 1960 Sweden In vitro Sweden AB 08-306010 Syria New-Med Technology (11) 8827 1717 Taiwan Cashmere Scientific Company 0800 222 095/02-2567 5682 Thailand ITS Thailand
(02) 308 0611/ Theera Trading (02) 412 5672 / (02) 418 1068 / S.M. Chemical Supplies (02) 542 1037 Turkey Tokra (312) 395 6009 Vietnam ITS Vietnam (08) 9255 232

)
<
S
Q
=)





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /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 /Average
  /MonoImageResolution 300
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


