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Lapatinib is a dual kinase inhibitor indicated foe treatment of breast cancer and
several othe solid tumors.

June 2010: The UK National Institute for Health &iohical Excellence (NICE),
did not recommend publicly-funded use of TyverbisTik the final rejection.

February 2010: The EMEA European Medicines AgenGgsmittee for
Medicinal Products for Human Use issued a posiaion for the authorisation
of a new therapeutic indication for Tyverb® (lapdti in the European Union.
Lapatinib, in combination with an aromatase inlub(tAl), is indicated for the
treatment of post-menopausal women with hormoneptec (HR)-positive, HER2
(ErbB2) over-expressing metastatic breast canakf@whom chemotherapy is
currently not intended. The patients in the regtg&in study were not previously
treated with trastuzumab or an aromatase inhibitor.

January 2010: The US FDA approved Tykerb combinatidapatinib and
letrozole for the treatment of postmenopausal womiém hormone receptor
positive metastatic breast cancer that overexpseghseHER?2 receptor

May 2008: results from recent clinical trials derswated that lapatinib decreased
tumorigenic breast cancer stem cells in the prinba@ast cancers among women
receiving lapatinib treatment. The prevention & tnewal of tumorigenic stem
cells is of major importance because tumoriger@mstells are resistant to
conventional chemotherapy.

March 2007: The US FDA has approved Tykerb (TM)p@i#nib) to be used in
combination with Capectabine (Xeloda TM), for patgewith advanced, metastatic
breast cancer that is HER2 positive (tumors thhitéxHER2 protein). The
combination treatment is indicated for women wheehi@ceived prior therapy wi
other cancer drugs, including an anthracyclinexane, and Trastuzumab
(Herceptin TM).

Marketing applications for Lapatinib (Tykerb/Tyveittave been filed in the
European Union, Switzerland, Canada, Brazil, Alistrand South Korea.

December 2006: Lapatinib is ongoing 56 clinicalsl$; from phase I to Ill, alone
or in combination to treat several types of salichors. These trials are sponsored
by GlaxoSmithKline and major academic institutiossd carried out in the USA



well as in the whole world.
2003: Phase Il
The compound is developed as the ditosylate sAS(RN: 388082-78-8)

Tykerb (lapatinib ditosylate) is an epidermal groviactor receptor (EGFR) and
ErbB-2 (Her2/neu) dual tyrosine kinase inhibitandar development by
GlaxoSmithKline as a treatment for solid tumourshsas breast and lung cancer.
This novel investigational agent has attracted ickemable interest, as it appears to
arrest the development of breast cancer in somenggtvith metastatic, treatment-
refractory disease.

Protein tyrosine kinases are enzymes that provienaral switch mechanism in
cellular signal transduction pathways. As such teyinvolved in many cellular
processes such as cell proliferation, metabolismvjwal and apoptosis. Several
protein tyrosine kinases are known to be activatedncer cells and to drive
tumour growth and progression.

Tyverb is indicated for the treatment of patientvbreast cancer, whose tumours
overexpress HER2 (ErbB2);

- in combination with capecitabine for patientshwaidvanced or metastatic disease
with progression following prior therapy, which mimave included anthracyclines
and taxanes and therapy with trastuzumab in thagtagic setting (see section 5.1).
- in combination with an aromatase inhibitor fospoenopausal women with
hormone receptor positive metastatic disease,ure¢mtly intended for
chemotherapy. The patients in the registrationystuere not previously treated
with trastuzumab or an aromatase inhibitor
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2-aminobenzoic acid

2-amino-5-bromobenzoic acid

formamide

6-iodo-4(3H)-quinazolinone

phosphoryl chloride

4-chloro-6-iodoquinazoline
3-chloro-4-[(3-fluorophenyl)methoxy]benzenamine

6-iodo-N-[3-chloro-4-[(3-fluorophenyl)methoxphenyl]-4-quinazolinamine



IX 5-formyl-2-furanboronic acid

X 5-[4-[[3-chloro-4-[(3-fluorophenyl)methoxy]pheri@mino]-6-quinazolinyl]-
2-furancarboxaldehyde

Xl 2-(methylsulfonyl)ethanamine
Xl 3-methylbenzenamine
Xl 3-methylbenzenediazonium fluoride

XIV  1-fluoro-3-methylbenzene

XV  1-(chloromethyl)-3-fluorobenzene

XVI  2-chloro-4-nitrophenol

XVII  2-chloro-1-[(3-fluorophenyl)methoxy]-4-nitrobeene
XVIII 2-chlorophenol

XIX  2-(diethoxymethyl)furan

XX lithium

XXI  boric acid trimethyl ester



