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TYROSIME KINASE INHIBITORS

« Acalabrutinib

+ Afatinib

« Alectinib

« Axitinib

* Bosutnib

* Brigatinib

+ Cabozantinib

* Ceritinib

* Crizotinib

* Dasatinib

* Erlotinib

» Gefitinib

* |brutinib

* |matinib

* Lapatinib

« Lenvatinib

* Midostaurin

* Meratinib

* Milotinib

» Omacetaxine mepesuccinate

* Osimertinib

* Pazopanib

* Ponatinib

* Regorafenib

* Ruxolitinib

* Sorafenib

* Sunitinib

* Vandetanib
SERIME/THREOMIME KINASE INHIBITORS

>
Ay % ==

IDOrarsres UUsed to Trear
MNececoplastic Diseceasaes

MEK. INHIBITORS
* Cobimetinib
* Trametinib
mi T OR INHIBITORS
* Everolimus
* Temsirolimus
LIFID KIMASE INHIBITORS
PHOSPHATICYLINGSITOL 3 KINASE
INHIBITORS
« Copanlisib
* |delalisib
IDH /2 INHIBITORS
* Enasidenib
* lvosidenib
BCL-2 INHIBITORS
* Venetoclax
PARP IMHIBITORS
* Miraparib
* Olaparib
* Rucaparib
PROTEASOME INHIBITORS
* Bortezomib
* Carfilzomib
* |xazomib

HORMOME-BASED ANTINEOPLASTIC
AGENTS (REPRESEMTATIVE)

AROMATASE INHRIRANNINE Dec2024
* Anastrozole

F T T e T T

WVWictrtoria F Roache

IMMUNOMODULATORS

* Lenalidomide

* Pomalidomide

* Thalidomide
HISTOME DEACETYLASE INHIBITORS

* Belinostat

* Panobinostat

* Romidepsin

* Vorinostat
TOPOISOMERASE POISONS
CAMPTOTHECIMNS

* |rinotecan

* Topotecan
EFIPODOPHYLLOTOXINSG

* Etoposide

* Teniposide
AMNTHRACYCLIMES AND
AMNTHREACENEDICMES

* Aldoxorubicin

* Daunorubicin

* Doxorubicin

* Epirubicin

* |darubicin

* Mitoxantrone

* Valrubicin
MITOSIS INHIBITORS

» Cabazitaxel 4

* Docetaxel

* Eribulin



Pharmacologic Classification of
Chemotherapeutic Agents

|.  DNA (cross) linking agents; DNA alkylating agents
Il. Antimetabolites

Ill. DNA topoisomerase poisons & DNA intercalating agents:
Natural alkaloids: Ill.1.Camptothecins;lll.2.Epipodophyllotoxins;

Antibiotics: Ill.3.Anthracyclines; Ill.4.Anthracenediones

I\VV. DNA Interacting miscellaneous antibiotics:
IVV.1. phenoxazine; IV.2. glycopeptide; IV.3. mitomycin
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Pharmacologic lassification of
Chemotherapeutic Agents- Contd.

VI. Tyrosine kinase inhibitors & related agents
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VI. Tyrosine Kinase & Related Inh.

Ber-Abl Inhibitors

EGFR & EGFR/HER?2 Inhibitors
VEGFR Inhibitors

ALK & Bruton Kinase Inhibitors
mTor Inhibitors
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Tyrosin Kinase

« Estimated to be expressed in more than 80% of human
oncogenes and proto-oncogenes

* In normal function:
regulates cell proliferation, differentiation & survival

* In deregulated manner:

accelerate cell signaling cascades & cellular growth,

Induce tumors,

augment antiapoptotiC ProCesSes: confer resistance to chemotherapeutic agents
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Tyrosin Kinase (TK)

« Two major types:
Type 1: receptor associated TK
. active conformation
Type 2: membrane-spanning proteins: cellular non-receptor
. Inactive conformation
:Extracellular ligand binding domain &
Intracellular catalytic (kinase) domain:
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Chemical Function of Tyrosine Kinase
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TKIs

» Receptors for TKI:

* the highly conserved ATP binding domain
* Hydrophobic domain:

v’ a depression or groove rich in lle, Leu, Ala & Val in the “hinge region”
* Five potential binding pockets surrounds this site:
v degree of selectivity

» TKIs:

Type 1: EGFR, VEGFR,

human growth factor receptor 2 (HER2), PDGFR

Type 2: Ber-Abl, SRC

SRAmMini Dec2024 1



V1. Bcr-Abl Kinase Inhibitors

Ber-Abl Kinase Inhibitors
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VI. EGFR/HER Kinase Inhibitors

EGFR/HER Kinase Inhibitors
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VI. VEGFR Kinase Inhibitors

VEGFR kinase inhibitors =] e
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VI. ALK & Bruton Tyr Kinase Inhibitors

ALK inhibitors

N CHs Hr’r\u
NEG,.O’ _—
0 c

aHg

Alectinib (Alecensa)

Bruton tyrosine kinase inhibitors

p‘::ﬁ“

N
- L N= |
NH-C N. C=C—CHs
; )
Hau™ N

Acalabrutinib {Ealquent:e]“

s #

Brigatinio (Alunbrig)
N
Hl A"
’er--
L)
M
@ o

Ibrutinib {Imbruuica}“

Inhibits multiple kinases; +Irnly.ruersihhzl kinase inhibitar

Figure 33.1 Cont'd

H;CD’t‘;r
ARy
O

Midostaurin (F1‘.5.r[:|aa||:|nl]i

~ NH

o]
HrM CHy
Ml N
H CH;
Cl 05—

CHy

FLT3 kinase inhibitor

=

Crizatinib (Xalkori)

JAK inhibitor
M-y CH—C=N
 HaPOy
T
me !

Ruxolitinib phosphate (Jakafi)



TKI: Imatinib )

» Mesylate salt: CH,SO W

 CYP3A4- mediated N-dealkylation:
equally active Desmethyl metabolite

« With large water of glass and with food to minimize Gl
distress
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Interactions Between Bcr-Abl Tyr Kinase & Related Inhibitors
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Figure 33.3 Binding interactions between Ber-Abl tyrosine kinase and representative inhibitors.



Interactions Between EGFR/HER Kinase & Related Inhibitors
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VI. mTOR Inhibitors

Rapamycin

Temsirolimus (Torisel) Everolimus (Afinitor)

FIGURE 37.53 mTOR inhibitors. 19



Pharmacologic lassification of
Chemotherapeutic Agents- Contd.

VIl. Angiogenesis inhibitors & Immunomodulators
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VII. Immunomodulators

isoindole-1,3-dion ’ glutarimide
0" "N "0
iso-indole O H
Or
phthalimide Thalidomide Lenalidomide
(Thalomid) (Reviimid)
NH |0
CL,
M Q
T MNH

Fomalidomide (Fomalyst)

Immunomodulatory agents used in multiple myeloma
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Stereochemistry of Thalidomide
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Pharmacologic lassification of
Chemotherapeutic Agents- Contd.

VIII. Proteasome inhibitor
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Proteasome

» Clear cells of cytoplasmic regulatory proteins

* By cleaving them into short peptides:
« Ubiquitin Proteasome Pathway (UPP): regulates cell

processes in stress & immune response, transcription, cell-
cycle differentiation, apoptosis, ...

« 26S proteasome as recognition site for ubi-quitinated Prs

 ATP dependent 19S regulatory unit
« 26S is transferred to 20S (core particle) proteolytic domain: Thr1(OH)

e |n
e |n
v di

nibition of this process: induce apoptosis
nibitors: ir/reversible

peptide: bortezomib; ixazomib

v tetrapeptide: carfilzomib
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Proteasome

Interaction Points

* Thrl: critical portion

 Aspll4:

v secondly critical for bortezomib
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Carfilzomib: Irreversible Proteasome Inhibitor

» Consider Thr to provide morpholino adduct.
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Pharmacologic lassification of
Chemotherapeutic Agents- Contd.

IX. Histone deacetylase inhibitors

SRAmMini Dec2024
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VII. Histone Deacetylase & Inhibitors

« Histones: highly basic: Lys rich: basic & cationic

* Process DNA into nucleosomes for chromatin formation
« Substrate for HAT & HDAC

 HAT: provides more open chromatin conformation:

v allowing transcription factors to readily access DNA
v initiate RNA synthesis

HDAC inhibitors:

Keeps the chromatin in relaxed conformation

nlocks transcriptional repression

orovide tumor suppression

ENERNERN
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VII. Histone Deacetylase Inhibitors
* Chemistry: depsipeptide or hydroxamic acid
oo | ™ -*“<
\;E%M ¥ i

N\#
H
D

.OH

¥

Romidepsin (Istodax) Vorinostat (Zolinza)
i e 0
HyC =G =C00
.5 .OH @
N 1N |
H
Belinostat (Beleodaq) Fanobinostat lactate (Farydak)

Figure 33.23 Histone deacetylase inhibitors (HDACI).



Pharmacologic lassification of
Chemotherapeutic Agents- Contd.

X. Miscellaneous: hormonal, and specific agents
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|X. Miscellaneous Anticancer Agents

o Mitotan: arers steroid metabolism:

suppress adrenal cortex;
hypocortisolism

* Retinoids: Tretinoin; Alitretinoin: block cell cycle;
iInduce apoptosis
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