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ABSTRACT 

Cancer is a class of diseases characterized by out-of-control cell growth. Cancer cells damage the body 
by multiplying their cells uncontrollably to form masses of tissue named as tumor. Tumors cells can 
grow and interfere with the digestive, nervous, and circulatory systems, and they can release hormones 
that alter body function. Tumors that are severe to body are called cancerous tumors, and temporary 
cells that are affected to body are not harmful and called as benign tumors. Nearly 100’s of cancers are 
known to be effecting the humans. According to this concern the presented review outlines the novel 
anticancer agents how they are useful, their mechanism, and chemistry has briefly discussed in this 
article, the main aim of these review is to evaluate the complete novel anticancer drugs under single 
review paper. 
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INTRODUCTION 
Cancer is the largest cause of death in the 
developed world. Cancer affects 1 in 3 people 
and is responsible for 25% of all deaths. Here 
are more than 100 different types of cancer. For 
example, lung cancer starts in the lung, and 
breast cancer starts in the breast. The spread of 
cancer from one part of the body to another is 

called metastasis.  
PERCENTAGE CAUSE 

30% Smoking (lung, mouth, 
pharynx,larynx,esophagus etc;) 

15% Viruses (papillomavirusetc;) 

 
Six characteristics of malignancies have been 
proposed: 
- self-sufficiency in growth signalling 
- insensitivity to anti-growth signals 

- evasion of apoptosis 
- enabling of a limitless replicative potential 

- induction and sustainment of angiogenesis 

- activation of metastasis and invasion of 
tissue.[1] 

The progression from normal cells to cells that 
can form a discernible mass to outright cancer 
involves multiple steps known as malignant 
progression[2] 

SCHEME OF CANCER CAUSES [3]: 

 
ADVANCES IN CANCER CHEMOTHERAPY[3]: 
SURGERY: BEFORE 1955 
RADIOTHERAPY: 1955-1965 
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CHEMOTHERAPY: AFTER 1965 
IMMUNOTHERAPY AND GENE THERAPY 

 
CELLULAR PATHWAY TO MALIGNANCE[4]: 

 
 
GENERAL MECHANISM OF ANTICANCER 
DRUGS [5]:  

 

 
ANTICANCER AGENTS 

CYTOTOXIC AGENTS: 

ALKYLATING AGENTS: 

SNO DRUG MECHANISM USES REFERENCE 

1 BENDAMUSTINE : TREANDA 

 
4-[5-[bis(2-chloroethyl)amino]-1-
methylbenzimidazol-yl]butanoic 
acid 
Formula: C16H21Cl2N3O2

 

Mol. mass: 358.262 g/mol 

(1) p53-dependent 
activation of DNA damage 
stress response and 
apoptosis, 
(2) inhibition of mitotic 
checkpoints, and 
(3) induction of mitotic 
catastrophe.[7] 

Chronic lymphocytic 
leukemia, 
Hodgkin’s disease, 
non-Hodgkin’s 
lymphoma, 
multiple 
myeloma and 
lung cancer

[6]
 

 

 

 

Kath R, 
[6]

 
 

 

Leoni LM, et 
al 

[7]
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2 BUSULFAN : MYLERAN 

 
butane-1,4-diyl 
dimethanesulfonate 
Formula: C6H14O6S2 
Mol. mass: 246.304 g/mol 

Results in the interference 
of DNA replication and RNA 
transcription, 
disruption of nucleic acid 
function 
undergoes apoptosis.

 [9]
 

-Chronic myeloid 
leukemia. 
-chronic 
myelogenous 
leukemia 
-lymphomas, 
myeloproliferative 
disorders. 

[8] 

 

 

Lesurtel M, et 
al 

[8] 

 

 

Hall AG, et al 
[9]

 

3 CARMUSTINE : BICNU 

 
1,3-Bis(2-chloroethyl)-1-       
nitrosourea 
Formula: C5H9Cl2N3O2 
Mol. mass: 214.05 g mol

−1 

 
Inhibition of DNA synthesis, 
RNA production and RNA 
translation. Carmustine also 
binds and modifies 
(carbamoylates) glutathione 
reductase. This leads to cell 
death.

 [11]
 

Glioma, 
glioblastoma 
multiforme, 
medullo 
blastoma 
and  
astrocytoma 
multiple myeloma 
lymphoma 

[10]
 

 
 
"Carmustine 
– et al 

[10] 

 

Drablos F, et 
al

 [11]
 

4 CHLORAMBUCIL : LEUKERAN 

 
4-[bis(2-
chlorethyl)amino]benzenebutano
ic acid 
Formula: C14H19Cl2NO2 
Mol. mass: 304.212 g/mol 

 
1) Preventing DNA 
Synthesis and RNA 
transcription from the 
affected DNA, 
2) DNA damage 
3) The induction of 
mispairing of the 
nucleotides leading to 
mutations.

 [13]
 

 

Non-Hodgkin 
lymphoma, 
Waldenström 
macroglobulinemia,
 polycythemia vera, 
trophoblastic 
neoplasms, 
ovarian 

carcinoma. [12] 

 
 
Rai KR, et al 
[12]

 
 
Begleiter A, 
et al 

[13] 

5 CYCLOPHOSPHAMIDE : ENDOXAN 

 
(RS)-N,N-bis(2-chloroethyl)-1,3,2-
oxazaphosphinan-2-amine 2-
oxide 
Formula: C7H15Cl2N2O2P 
Mol. mass: 261.086 g/mol 

 
Mechanisms include:

 [14]
 

Elimination of T regulatory 
cells (CD4+CD25+ T cells) 
Induction of T cell growth 
factors, such as type I IFNs, 
and/or 

 
 
Numerous  

malignant 
processes and 
certain autoimmune 

diseases. 

 
 
Sistigu A, et 
al 

[14]
 

6 DACARBAZINE : DTIC-DOME 

 
5-(3,3-Dimethyl-1-
triazenyl)imidazole-4-
carboxamide 
Formula: C6H10N6O 

 
The mechanism of action is 
not known, but appears to 
exert cytotoxic effects via 
its action as an alkylating 
agent. Other theories 
include DNA synthesis 
inhibition by its action as a 
purine analog,

 [16]
 

 
Metastatic  
melanoma 
Hodgkin lymphoma 
[15]

 

 
fass.se 

[15]
 

Lonn U,et al 
[16]
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Mol. mass: 182.18g/mol 

7 IFOSFAMIDE : IFEX 

 
N-3-bis(2-chloroethyl)-1,3,2-
oxazaphosphinan-2-amide-2-
oxide 
Formula: C7H15Cl2N2O2P 
Mol. mass: 261.1 g mol

−1 

The exact mechanism of 
ifosfamide has not been 
determined, but appears to 
be similar to other 
alkylating agents. The 
formation of inter and intra 
strand cross-links in the 
DNA results in cell death.

 [18
 

Testicular cancer, 
Lymphoma , Soft 
tissue sarcoma, 
Osteogenic 
sarcoma , Cervical 
cancer, Ovarian 
cancer 

[17]
 

Jahnke K, et 
al 

[17] 

 

Dechant KL, 
et al 

[18]
 

8 MELPHALAN : ALKERAN 

 
4-
[bis(chloroethyl)amino]phenylala
nine 
Formula: C13H18Cl2N2O2 
Mol. mass: 305.2 g/mol 

Forming mono adducts and 
resulting in the DNA being 
fragmented, 
preventing DNA synthesis 
and RNA transcription from 
the affected DNA, 

[20]
 

Multiple 
myeloma and 
Ovarian cancer, 
malignant 
melanoma. 

[19] 

Facon T, et al 
[19]

 
 
Vasquez KM: 
et al 

[20] 

9 PROCARBAZINE : MATULANE 

 
N-isopropyl-4-[(2-
methylhydrazino)methyl]benzam
ide 
Formula: C12H19N3O 
Mol. mass: 221.299 g/mol 

 
Its mechanism of action is 
not fully understood. 
Metabolism yields azo-
procarbazine and hydrogen 
peroxide which results in 
the breaking of DNA 
strands. 

[21]
 

 
 
Hodgkin's 
lymphoma 
 

 
"WHO Model 
List of 
EssentialMed
icines". Et al 
[21]

 
 

10 STREPTOZOCIN: ZANOSAR 

 
2-Deoxy-2-
({[methyl(nitroso)amino]carbonyl
}amino)-β-D-glucopyranose. 
Formula: C8H15N3O7

 
 

Mol. mass: 265.221 g/mol 

DNA damage induces 
activation of poly ADP-

ribosylation, which is likely 
more important for 
diabetes induction than 
DNA damage itself.[3] 

Metastatic  

cancer  
Szkudelski T 
et al 

[22]
 

11 TEMOZOLOMIDE : TEMODAR Temozolomide exhibits 
schedule-dependent anti- 

neoplastic activity by 
interfering with DNA 
replication.

 [24]
 

Oligodendroglioma 

brain tumors. 

 melanoma
[23] 

Malcolm 
Stevens  
et al 

[23] 

 
Sitbon Sitruk, 
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4-methyl-5-oxo-2,3,4,6,8-
pentazabicyclo[4.3.0]nona-2,7,9-
triene-9-carboxamide 
Formula: C6H6N6O2 
Mol. mass: 194.151 g/mol 

et al 
[24]

 

ANTI- METABOLITES: 

12 ASPARAGINASE : ELSPAR 

 
E. coli L-asparagine 
amidohydrolase 
Formula: C1377H2208N382O442S17 
Mol. mass: 31731.9 g/mol 

 
 
 
 
Aspargine-
aspartateaspargine 
synthataseaspargine 
 
Aspargine( tumor cell=L-
asparginase) 
aspargine (protein 
synthesis) 

  

 

 

 

Industrial and 
pharmaceutical 
purposes. 

 
 
 
 
"WHO Model 
et al 

[21]
 

13 CAPECITABINE : XELODA 

 
pentyl [1-(3,4-dihydroxy-5-
methyltetrahydrofuran-2-yl)-5-
fluoro-2-oxo-1H-pyrimidin-4-
yl]carbamate 
Formula: C15H22FN3O6

 
 

Mol. mass: 359.35 g/mol 

Thymidylate synthase 
inhibitor, hence inhibiting 
the synthesis of thymidine 
monophosphate (ThMP), 
the active form of 
thymidine which is required 
for the de novo synthesis of 
DNA and RNA during gene 
expression. 

Colorectal cancer, 
Oesophageal 
cancer 
Gastric cancer 
Breast cancer 

"Xeloda 
(capecitabine
….et al 

[25]
 

14 CYTARABINE: CYTOSAR-U  

 
4-amino-1-[(2R,3S,4R,5R)-3,4-
dihydroxy-5- 
(hydroxymethyl)oxolan-2-yl] 
pyrimidin-2-one 
Formula: C9H13N3O5

 
 

Mol. mass: 243.217 g/mol 

Inhibits both DNA
27

 and 
RNA Polymerases and 
nucleotide reductase 
enzymes needed for DNA 
synthesis. 

 Acute myeloid 
leukaemia,  
acute lymphocytic 
leukaemia,  lympho
mas,

 [26]
 

Pigneux A, et 
al 

[26]
 

 
Perry, 
Michael et al 
[27]
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15 5- FLUORO URACIL : ADRUCIL 

 
5-fluoro-1H,3H-pyrimidine-2,4-
dione 
Formula: C4H3FN2O2

 
 

Mol. mass: 130.077 g/mol 

Administration of 5-FU 
causes a scarcity in dTMP, 
so rapidly dividing 
cancerous cells undergo cell 
death via thymineless death.

 

[29]
 

 Anal, breast, colore
ctal,oesophageal, st
omach, pancreatic 
and skin cancers 

[28]
 

Rossi, S, ed. 
Et al 

[28]
 

 
 
Longley DB, 
et al 

[29]
 

16 FLUDARABINE : FLUDARA 

 
[(2R,3R,4S,5R)-5-(6-amino-2-
fluoro-purin-9-yl)- 3,4-dihydroxy-
oxolan-2-yl]methoxyphosphonic 
acid 
Formula: C10H13FN5O7P

 
 

Mol. mass: 365.212 g/mol 

Fludarabine inhibits DNA 
synthesis by interfering 
withribonucleotide 
reductase and DNA 
polymerase. It is active 
against both dividing and 
resting cells. 

 Hematological 
malignancies 
 leukemias and 
lymphomas 

Rai KR et al.
 

[30]
 

17 GEMCITABINE : GEMZAR 

 
4-amino-1-(2-deoxy-2,2-difluoro-
β-D-erythro-
pentofuranosyl)pyrimidin-2(1H)-
on 
Formula: C9H11F2N3O4 
Mol. mass: 263.198 g/mol 

The process arrests tumor 
growth. 
gemcitabine is the 
enzyme ribonucleotide 

reductase (RNR). The 
diphosphate analogue binds 
to RNR active site and 
inactivates the enzyme 
irreversibly. Once RNR is 
inhibited, the cell cannot 
produce the deoxy 
ribonucleotides required for 
DNA replication and repair, 
and cell apoptosis is 
induced. 

 Carcinomas: non-
small cell lung 
cancer, 
pancreatic cancer,  
bladder cancer and  
breast cancer. 

N. M. F. S. A. 
[31]

 

18 METHOTREXATE : MTX 

 
N-(4-{[(2,4-Diamino-6-
pteridinyl)methyl](methyl)amino}b
enzoyl)-L-glutamic acid 
Formula: C20H22N8O5 
Mol. mass: 454.439301 Da 

It is an inhibitor of 
tetrahydrofolate 
dehydrogenase and 
prevents the formation of 
tetrahydrofolate, necessary 
for synthesis of thymidylate, 
an essential component of 
DNA. 

Neoplastic 
Diseases, 
Psoriasis 
Rheumatoid 
Arthritis  

U.S. National 

Library of 

Medicine, 
[32]
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19 PEMETREXED: ALIMTA  

 
(2S)-2-{[4-[2-(2-amino-4-oxo-1,7-
dihydro 
pyrrolo[2,3-d]pyrimidin-5-
yl)ethyl]benzoyl]amino} 
pentanedioic acid 
Formula: C20H21N5O6

 
 

Mol. mass: 427.411 g/mol 

 
 
 
Pemetrexed prevents the 
formation of DNA andRNA, 
which are required for the 
growth and survival of both 
normal cells and cancer 
cells.

 [33]
 

 
 
 
Malignant Pleural 
Mesothelioma[

34]
 

 
 
 
McLeod, et al 
[33]

 
 
 
Manegold C 
et al 

[34]
 

20 RALTITREXED : TDX 

 
N-[(5-{methyl[(2-methyl-4-oxo-
1,4-dihydroquinazolin-6-
yl)methyl]amino}-2-
thienyl)carbonyl]-L-glutamic acid 
Formula: C21H22N4O6S

 
 

Mol. mass: 458.489 g/mol 

Raltitrexed prevents the 
formation of DNA and RNA, 
which are required for the 
growth and survival of both 
normal cells and cancer 
cells. 
Inhibition of L1210 cell 
growth in culture IC50 = 9 
nM, is one of the 
strongestantimetabolites in 
use. 

malignant  
mesothelioma 

Widemann 
BC, et al 

[35]
 

ANTI-TUMOUR ANTIBIOTICS: 

21  
ACTINOMYCIN D / DACTINOMYCIN 
: COSMEGEN 

 
2-Amino-N,N′- 
bis[(6S,9R,10S,13R,18aS)-6,13-
diisopropyl-2,5,9-trimethyl-
1,4,7,11,14-
pentaoxohexadecahydro-1H-
pyrrolo[2,1-
i][1,4,7,10,13]oxatetraazacyclohex
adecin-10-yl]-4,6-dimethyl-3-oxo-
3H-phenoxazine-1,9-
dicarboxamide 
Formula: C62H86N12O16

 
 

Mol. mass: 1255.42 g/mol 

 
 
 
 
Inhibit transcription. 
Actinomycin D 
binding DNA at the 
transcription initiation 
complex and preventing 
elongation of RNA chain 
by RNA polymerase. 

 
 
Gestational 
trophoblastic 
neoplasia 
Wilms' tumor 
Rhabdomyosarcom
a 
Ewing's sarcoma 
Malignant hydatidif
orm mole

[36-41]
 

 

 
 
 
 
Sobell H- et al 
, 
 Uberti, E. M. 
H et al 

[36-41]
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22 BLEOMYCIN : BLENOXANE 

 
 
(3-{[(2'-{(5S,8S,9S,10R,13S)-15-{6-
amino-2- [(1S)-3-amino-1-{[(2S)-
2,3-diamino-3-oxopropyl]amino}-
3-oxopropyl] -5-methylpyrimidin-
4-yl}-13-[{[(2R,3S,4S,5S,6S)-3- 
{[(2R,3S,4S,5R,6R)-4-
(carbamoyloxy)-3,5-dihydroxy-6- 
(hydroxymethyl)tetrahydro-2H-
pyran-2-yl]oxy} -4,5-dihydroxy-6-
(hydroxymethyl)tetrahydro-2H-
pyran-2-yl]oxy} (1H-imidazol-5-
yl)methyl]-9-hydroxy-5-[(1R)-1-
hydroxyethyl]-8,10-dimethyl-
4,7,12,15-tetraoxo-3,6,11,14-
tetraazapentadec-1-yl}-2,4'-bi-1,3-
thiazol-4-
yl)carbonyl]amino}propyl)(dimeth
yl)sulfonium 
Formula: C55H84N17O21S3

 
 

Mol. mass: 1415.551g/mol 

 
 
 
 
 
 
Bleomycin may bind at 
specific sites in the DNA 
strand and induce scission 
by abstracting the hydrogen 
atom from the base, 
resulting in strand cleavage 
as the base undergoes 
a Criegee-type 
rearrangement, or forms an 
alkali-labile lesion. 

[42-44]
 

  
 
 
 
 
 
Hodgkin's 
lymphoma,  
plantar warts 
 pleurodesis 

[42-44]
 

 
 
 
 
 
 
Lewis, TG et 
al - Hecht, e 
tal 

[42-44]
 

23 DAUNORUBICIN : CERUBIDINE 

 
(8S,10S)-8-acetyl-10-
[(2S,4S,5S,6S)- 
4-amino-5-hydroxy-6-methyl-
oxan- 
2-yl]oxy-6,8,11-trihydroxy-1-
methoxy- 
9,10-dihydro-7H-tetracene-5,12-
dione 
Formula: C27H29NO10

 
 

Mol. mass: 527.52 g/mol 
 

  
 
 
 
Binds to every 3 base pairs 
and induces a local 
unwinding angle of 11°, but 
negligible distortion of 
helical conformation. It can 
also induce histone eviction 
from chromatin upon interc
alation. 

[45-46]
 

 
 
 
 
Neuroblastoma, 
chronic 
myelogenous 
leukemia. 
 

 

 

G J Quigley, 
et al - Pang B, 
et al 

[45-46]
 

 

24 DOXORUBICIN : ADRIAMYCIN  
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(7S,9S)-7-[(2R,4S,5S,6S)-4-amino-
5-hydroxy-6-methyloxan-2-yl]oxy-
6,9,11-trihydroxy-9-(2-
hydroxyacetyl)-4-methoxy-8,10-
dihydro-7H-tetracene-5,12-dione 
Formula: C27H29NO11

 
 

Mol. mass: 543.52 g/mol 

 
Induce histone eviction 
from chromatin. As a 
result, DNA damage 
response, epigenome and tr
anscriptome are 
deregulated in doxorubicin-
exposed cells. 

[48]
 

 
leukemias and Hod
gkin's lymphoma, 
as well as cancers 
of the bladder,  
breast,  
stomach, lung, 
ovaries, 
thyroid, soft tissue 
sarcoma,  
multiple myeloma, 
[47]

 

 
Brayfield, A, 
et al 

[47]
 

 
 
Pang B, et al 
[48]

 

25 EPIRUBICIN: ELLENCE  

 
(8R,10S)-10-((2S,4S,5R,6S)-4-
amino-5-hydroxy-6-
methyltetrahydro-2H-pyran-2-yl)-
6,8,11-trihydroxy-8-(2-
hydroxyacetyl)-1-methoxy-
7,8,9,10-tetrahydrotetracene-
5,12-dione 
Formula: C27H29NO11

 
 

Mol. mass: 543.519 g/mol 

 
Acts 
by intercalating DNA strands
. Intercalation results in 
complex formation which 
inhibits DNA and RNA 
synthesis. It also triggers 
DNA cleavage 
by topoisomerase II, 
resulting in mechanisms 
that lead to cell death.  

 
Breast and ovarian 
cancer, gastric 
cancer, lung cancer 
and lymphomas. 

 
Bonfante, V; 
et al 

[49]
 

26 IDARUBICIN : ZAVEDOS 

 
(1S,3S)-3-acetyl-3,5,12-trihydroxy-
6,11-dioxo-1,2,3,4,6,11-
hexahydrotetracen-1-yl 3-amino-
2,3,6-trideoxo-α-L-lyxo-
hexopyranoside 
Formula: C26H27NO9

 
 

Mol. mass: 497.494 g/mol 

Prevents DNA from 
unwinding by interfering 
with the 
enzyme topoisomerase II. 
 It also 
induces histoneeviction 
from chromatin. 

Acute myeloid 
leukemia. 

Pang B,et al 
[50]

 

27 MITOMYCIN : MITOMYCIN C Mitomycin C is a 
potent DNA crosslinker 
chemotherapeutic agent in 
glaucoma surgery.

 [51-52]
 

 Esophageal 
carcinoma 
 bladder tumours 
 anal cancers, 
and breast cancers 

 

 

 

 

Tomasz, et al 
[51]
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{11-Amino-7-methoxy-12-methyl-
10,13-dioxo-2,5-
diazatetracyclo[7.4.0.0

2,7
.0

4,6
]tride

ca-1(9),11-dien-8-yl}methyl 
carbamate 
Formula: C15H18N4O5 
Mol. mass: 334.33 g mol

−1 

Renault, et al 
[52]

 
 

28 MITOXANTRONE: NOVANTRONE 

 
1,4-dihydroxy-5,8-bis[2-(2-
hydroxyethylamino) 
ethylamino]-anthracene-9,10-
dione 
Formula: C22H28N4O6

 
 

Mol. mass: 444.481 g/mol 

Mitoxantrone is a  
type II topoisomerase 
inhibitor;  
it disrupts DNA 
synthesis andDNA repair in 
both healthy cells and 
cancer cells, 
by intercalation. 

between the DNA bases. 
[54] 

 Metastatic 
 breast cancer,  
acute myeloid 
leukemia, and  
non-Hodgkin's 
lymphoma 

[53]
 

 
 
 
Parker C, et al 
[53]

 
 
 
 
Mazerski J, et 
al 

[54]
 

PLANT ALKALOIDS/ MICROTUBULE INHIBITORS: 

29 ETOPOSIDE : ETOPOPHOS 

 
4'-Demethyl-epipodophyllotoxin 
9-[4,6-O-(R)-ethylidene-beta-D-
glucopyranoside], 4' -(dihydrogen 
phosphate) 
Formula: C29H32O13

 
 

Mol. mass: 588.557 g/mol 

 Prevents re-ligation of the 
DNA strands, and by doing 
so causes DNA strands to 
break. Cancer cells rely on 
this enzyme more than 
healthy cells, since they 
divide more rapidly. 
Therefore, this causes 
errors in DNA synthesis and 
promotes apoptosis of the 
cancer cell. 

 Kaposi’s sarcoma,  
Ewing's sarcoma,  
lung cancer,  
testicular cancer,  
lymphoma, 
nonlymphocytic leu
kemia, 
and glioblastoma 
multiforme. 

 Hande  
KR et al 

[55-57]
 

 

 

30 DOCETAXEL : TAXOTERE 

 

Binding stabilizes 
microtubules and prevents 
depolymerisation from 
calcium ions, decreased 
temperature and dilution, 
preferentially at the plus 
end of the microtubule. 
 It has also been found to 

Breast, colorectal,  
lung,  
ovarian, prostate,  
liver,  
renal,  
gastric, head and 
neck cancers,  
and melanoma 

[58]
 

Lyseng-et al 
[58]

 
 
 
 
Yvon AM, et 
al 

[59]
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1,7β,10β-trihydroxy-9-oxo-5β,20-
epoxytax-11-ene-2α,4,13α-triyl 4-
acetate 2-benzoate 13-{(2R,3S)-3-
[(tert-butoxycarbonyl)amino]-2-
hydroxy-3-phenylpropanoate 
Formula: C43H53NO14

 
 

Mol. mass: 807.879 g/mol 

lead to the phosphorylation 
of oncoprotein bcl-2, which 
is apoptosis-blocking in its 
oncoprotein form 

[59]
 

31 IRINOTECAN : CAMPTOSAR 

 
(S)-4,11-diethyl-3,4,12,14-
tetrahydro-4-hydroxy- 
3,14-dioxo1H-pyrano*3’,4’:6,7+-
indolizino[1,2-b]quinolin- 
9-yl-*1,4’bipiperidine+-1’-
carboxylate 
Formula: C33H38N4O6 
Mol. mass: 586.678 g/mol  

Irinotecan prevents DNA 
from unwinding 
by inhibition of  
topoisomerase 
 The inhibition of 
topoisomerase I by the 
active metabolite SN-38 
eventually leads to 
inhibition of both DNA 
replication and 
transcription. 

 colon cancer Pommier, Y., 
et al 

[60]
 

32 PACLITAXEL : TAXOL 

 
(2α,4α,5β,7β,10β,13α)-4,10-
bis(acetyloxy)-13-{[(2R,3S)- 3-
(benzoylamino)-2-hydroxy-3-
phenylpropanoyl]oxy}- 1,7-
dihydroxy-9-oxo-5,20-epoxytax-
11-en-2-yl benzoate 
Formula: C47H51NO14

 
 

Mol. mass: 853.906 g/mol 

Inhibit spindle function is 
generally attributed to its 
suppression of microtubule 
dynamics, 
Paclitaxel appears to 
suppress microtubule 
detachment from 
centrosomes, a process 
normally activated during 
mitosis. 
Paclitaxel binds to beta-
tubulin subunits of 
microtubules. 

 Kaposi's sarcoma 
 ovarian cancer.  

Jordan  
et al 

[61-63]
 

33 TOPOTECAN : HYCAMTIN 

 
(S)-10-[(dimethylamino)methyl]-4-
ethyl-4,9- 
dihydroxy-1H-

Topotecan intercalates 
between DNA bases. This 
intercalation disrupts the 
DNA duplication machinery 
when it reaches a site 
where topotecan is 
intercalated.  
This disruption prevents 
DNA replication, and 
ultimately leads to cell 

Ovarian cancer  
Cervical cancer  
Small cell lung 
cancer 
Neuroblastoma 
Brainstem glioma 
Ewing's sarcoma 
 

Staker, B.L. et 
al 

[64]
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pyrano[3',4':6,7]indolizino[1,2-b] 
quinoline-3,14(4H,12H)-dione 
monohydrochloride 
Formula: C23H23N3O5 
Mol. mass: 457.9 g/mol 

death. 

34 VINBLASTINE  

 
dimethyl (2β,3β,4β,5α,12β,19α)-
15-[(5S,9S)-5-ethyl-5-hydroxy-9-
(methoxycarbonyl)-
1,4,5,6,7,8,9,10-octahydro-2H-3,7-
methanoazacycloundecino[5,4-
b]indol- 9-yl]-3-hydroxy-16-
methoxy-1-methyl-6,7-
didehydroaspidospermidine-3,4-
dicarboxylate 
Formula: C46H58N4O9

 
 

Mol. mass: 810.975 g/mol 

Produce microtubule 
fragments by stimulating 
microtubule minus-end 
detachment from their 
organizing centers. Dose-
response studies further 
indicate that enhanced 
microtubule detachment 
from spindle poles correlate 
best with cytotoxicity. 

 Hodgkin's 
lymphoma, non-
small cell lung 
cancer,breast 
cancer, head and 
neck cancer, 
and testicular 
cancer.  

  

 

 

 

 

 

Yang, H.; et al 
[65]

 

35 VINCRISTINE: ONCOVIN  

 
(3aR,3a1R,4R,5S,5aR,10bR)-methyl 
4-acetoxy-3a-ethyl-9-((5S,7S,9S)-5-
ethyl-5-hydroxy-9-
(methoxycarbonyl)-
2,4,5,6,7,8,9,10-octahydro-1H-3,7-
methano[1]azacycloundecino[5,4-
b]indol-9-yl)-6-formyl-5-hydroxy-
8-methoxy-3a,3a1,4,5,5a,6,11,12-
octahydro-1H-indolizino[8,1-
cd]carbazole-5-carboxylate 
Formula: C46H56N4O10

 
 

Mol. mass: 824.958 g/mol 

 
 
 
Vincristine binds 
to tubulin dimers, inhibiting 
assembly of microtubule 
structures and 
arresting mitosis in metapha
se. Because vincristine's 
mechanism of action targets 
all rapidly dividing cell 
types, it not only inhibits 
cancerous cells but can also 
affect the 
intestinal epithelium and  
bone marrow 

  
 
 
 
Thrombotic 
thrombocytopenic 
purpura (TTP) or  
chronic 
 idiopathic 
thrombocytopenic 
purpura 

 
 
 
 
Brayfield, A, 
et al 

[66]
 

36 VINORELBINE : NAVELBINE  
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4-(acetyloxy)- 6,7-didehydro- 15-
((2R,6R,8S)-4-ethyl- 1,3,6,7,8,9-
hexahydro- 8-(methoxycarbonyl)- 
2,6-methano- 2H-azecino(4,3-
b)indol-8-yl)- 3-hydroxy- 16-
methoxy- 1-methyl- methyl ester, 
Formula: C45H54N4O8

 
 

Mol. mass: 778.932 g/mol 

 
Activity is due to inhibition 
of mitosis through 
interaction with tubulin. 

 
Non-small-cell lung 
cancer and 
metastatic breast 
cancer. 
rhabdomyo 
sarcoma 

 
Casanova, M; 
et al 

[67]
 

DNA LINKING AGENTS: 

37  
CARBOPLATIN : PARAPLATIN 

 
cis-diammine(cyclobutane-1,1-
dicarboxylate-O,O')platinum(II) 
Formula: C6H12N2O4Pt

 
 

Mol. mass: 371.249 g/mol 

Aquation, or the like-
cisplatin hypothesis. 
Activation, or the unlike-
cisplatin hypothesis. 
while the latter hypothesis 
envisages a biological 
activation mechanism to 
release the active 
Pt2+ species. 

Ovarian carcinoma, 
lung, head and neck 
cancers as well as 
endometrial, 
esophageal, 
bladder, breast and 
cervical 

Wheate NJ, 
et al 

[68]
 

38 CISPLATIN : PLATINOL 

 
(SP-4-2)-diammine 
dichloroplatinum(II) 
Formula: H6Cl2N2Pt

 
 

Mol. mass: 300.01 g/mol 

 These platinum complexes 
react in vivo, binding to and 
causing crosslinking of DNA, 
which ultimately 
triggers apoptosis (program
med cell death). 

Small cell lung 
cancer, and ovarian 
cancer),lymphomas
, and germ cell 
tumors 

Praveen D*, 
et al 

[69]
 

38’ OXALIPLATIN : ELOXATIN 

 
[(1R,2R)-cyclohexane-1,2-
diamine](ethanedioato-
O,O')platinum(II) 
Formula: C8H14N2O4Pt

 
 

Mol. mass: 397.2858 g/mol 

Oxaliplatin forms both inter- 
and intra-strand cross links 
in DNA,which prevent DNA 
replication and 
transcription, causing cell 
death. 

Colorectal cancer Graham, et al 
[70]

 

BIOLOGICAL AGENTS : 

39 BEVACIZUMAB : AVASTIN Binds directly to VEGF to 
form a protein complex 
which is incapable of 
further binding to VEGF 

 Glioblastoma 
 metastatic  
cancers 
colorectal 

Los, M.; et al 
[71]
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Formula: C6638H10160N1720O2108S44

 
 

Mol. mass: approx. 149 k Da 

receptor sites (which would 
initiate vessel growth) 
effectively reducing 
available VEGF.  
The Bevacizumab /VEGF 
complex is both 
metabolized and excreted 
directly. 

40 CETUXIMAB : ERBITUX 

 
Formula: C6484H10042N1732O2023S36 
Mol. mass: 145781.6 g/mol 

 Binds to EGFR and turns off 
the uncontrolled growth in 
cancers with EGFR 
mutations. 
However, if the KRAS 
protein is mutated, 
cetuximab has been found 
not to work, mutated gene 
now does not respond to 
the EGFR receptor. 

Metastatic colorect
al cancer, 
metastatic non-
small cell lung 
cancer  

Micromedex 
Healthcare 
Series et al 
[72]

 

41 DENOSUMAB : XGEVA 

 
Formula: C6404H9912N1724O2004S50

 
 

Mol. mass: 144.7 kDa 

Inhibits this maturation of 
osteoclasts by binding to 
and inhibiting RANKL.  

 Multiple myeloma 
and giant cell tumor 
of bone 

McClung, et 
al 

[73]
 

42 ERLOTINIB:  

 
N-(3-ethynylphenyl)-6,7-bis(2-
methoxyethoxy) 
quinazolin-4-amine 
Formula: C22H23N3O4

 
 

Mol. mass: 393.436 g/mol 

Erlotinib is an EGFR 
inhibitor. 
inhibiting the ATP, 
formation of 
phosphotyrosine residues in 
EGFR is not possible and the 
signal cascades are not 
initiated. 

Non-small cell lung 
cancer (NSCLC),  
pancreatic cancer  

Raymond E, 
et al 

[74]
 

43 GEFITINIB: IRESSA  

 
N-(3-chloro-4-fluoro-phenyl)-7-
methoxy- 
6-(3-morpholin-4-

Gefitinib inhibits EGFR 
tyrosine kinase by binding 
to the adenosine 
triphosphate (ATP)-binding 
site of the enzyme. Thus the 
function of the EGFR 
tyrosine kinase in activating 
the anti-apoptotic Ras 
signal transduction 
cascade is inhibited, and 

Metastatic, 
unresectable NSCLC 

 Takimoto 
CH, Calvo E. 
et al 

[75]
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ylpropoxy)quinazolin-4-amine 
Formula: C22H24ClFN4O3

 
 

Mol. mass: 446.902 g/mol 

malignant cells are 
inhibited. 

44 IMATINIB: GLIVEC  

 
4-[(4-methylpiperazin-1-
yl)methyl]-N-(4-methyl-3-{[4-
(pyridin-3-yl)pyrimidin-2-
yl]amino}phenyl)benzamide 
Formula: C29H31N7O

 
 

Mol. mass: 493.603 g/mol 

 Imatinib also inhibits 
the abl protein of non-
cancer cells but cells 
normally have additional 
redundant tyrosine kinases 
which allow them to 
continue to function even 
if abl tyrosine kinase is 
inhibited. where it is unable 
to perform any of its normal 
anti-apoptopic functions.

 [76-

77]
 

Chronic 
myelogenous 
leukemia (CML),gas
trointestinal 
stromal 
tumors (GISTs) and 
a number of other 
malignancies. 

Deininger 
MW, et al 

[76] 
 

Vigneri et al 
[77]

  
 

45 INTERFERON: ROFERON A  
 
Proteins made and released 
by host cells in response to the 
presence of pathogens such 
as viruses, bacteria, parasites or tu
mor cells. 
named after their ability to 
"interfere" with viral replication

78
 

Formula: C908H1408N246O253S6 
Mol. mass: 20011.0000 
 

Interferon beta binds to 
type I interferon receptors 
(IFNAR1 and IFNAR2c) 
which activate two Jak 
(Janus kinase) tyrosine 
kinases (Jak1 and Tyk2). 
These transphosphorylate 
themselves and 
phosphorylate the 
receptors. The 
phosphorylated INFAR 
receptors then bind to Stat1 
and Stat2 (signal 
transducers and activators 
of transcription) Interferon 
beta binds more stably to 
type I interferon receptors 
than interferon alpha. 

[79]
 

relapsing/remitting 
multiple sclerosis 

de Weerd 
NA, et al 

[78] 
 

  Russell-
Harde D et al 
[79]

 

46 IPILIMUMAB : YERVOY 

 
 
Formula: C6572H10126N1734O2080S40 
Mol. mass: 148 kDa 

Ipilimumab is designed to 
block the activity of CTLA-4,  

 Non-small cell lung 
carcinoma  
(NSCLC),  
small cell lung 
cancer 

Antoni Ribas 
et al 

[80]
 

47 LAPATINIB: TYKERB   
Lapatinib inhibits receptor 
signal processes by binding 
to the ATP-binding pocket 
of the EGFR/HER2 
protein kinase domain 

 
 
Metastatic breast 
cancer 

 
Dr. Angel 
Rodriguez 

[81]
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N-[3-chloro-4-[(3-
fluorophenyl)methoxy]phenyl]-6- 
[5-[(2-
methylsulfonylethylamino)methyl]
-2-furyl] 
quinazolin-4-amine 
Formula: C29H26ClFN4O4S

 
 

Mol. mass: 581.058 g/mol 

48 PANITUMUMAB : VECTIBIX 

 
Formula: C6398H9878N1694O2016S48 
Mol. mass: 147 kDa 

Panitumumab IS 
immunization of transgenic 
mice (XenoMouse) that are 
able to produce 
humanimmunoglobulin ligh
t and heavy chains. B 
cells that produced an 
antibody against EGFR was 
selected and immortalized 
in Chinese hamster ovary 
(CHO) cells.  

Metastatic 
colorectal cancer 

U.S. Food and 
Drug 
Administration

 
[82]

 

49 RITUXIMAB: RITUXAN 

 
Formula: C6416H9874N1688O1987S44

 
 

Mol. mass: 143859.7 g/mol 

 
 
It elicits shedding of CD23. 
It downregulates the B cell 
receptor. 
It induces apoptosis of 
CD20+ cells. 

 
Treat diseases 
which are 
characterized by 
having too many B 
cells, overactive B 
cells, or 
dysfunctional B 
cells. 

 
 
 
 
T Shaw, J et 
al 

[83]
 

50 SUNITINIB: SUTENT  

 
N-(2-diethylaminoethyl)-5-[(Z)-(5-
fluoro-2-oxo-1H-indol-3-
ylidene)methyl]-2,4-dimethyl-1H-

 
 
Sunitinib inhibits cellular 
signaling by targeting 
multiple receptor tyrosine 
kinases (RTKs). 
sunitinib inhibits other 
RTKs. These include the 
following:RET, CSF-1R, flt3 
 

 
Gastrointestinal 
stromal tumor 
Pancreatic neuro-
endocrine tumors 
Renal cell 
carcinoma 
 

 
 
Pfizer, Inc, 
New York NY.

 

[84]
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pyrrole-3-carboxamide 
Formula: C22H27FN4O2

 
 

Mol. mass: 398.474 g/mol 

51 SORAFENIB: NEXAVAR 

 
4-[4-[[4-chloro-3-
(trifluoromethyl)phenyl]carbamoyl
amino] 
phenoxy]-N-methyl-pyridine-2-
carboxamide 
Formula: C21H16ClF3N4O3

 
 

Mol. mass: 464.825 g/mol 

 
 
 
Sorafenib is a small 
molecular inhibitor of 
several tyrosine protein 
kinases (VEGFR and PDGFR) 
and Raf kinases (more 
avidly C-Raf than B-Raf). 

 
 
 
Renal cell 
carcinoma (RCC), 
unresectable hepat
ocellular 
carcinomas(HCC) 
and thyroid cancer 

 
 
 
Bleeding; 
including 
serious 
bleeds such 
as 
intracranial 
and intra-
pulmonary 
bleeds 

[85]
 

52 TEMSIROLIMUS: TORISEL 

 
(1R,2R,4S)-4-{(2R)-2-
[(3S,6R,7E,9R,10R,12R,14S,15E,17
E,19E,21S,23S,26R,27R,34aS)-9,27-
dihydroxy-10,21-dimethoxy-
6,8,12,14,20,26-hexamethyl-
1,5,11,28,29-pentaoxo-
1,4,5,6,9,10,11,12,13,14,21,22,23,
24,25,26,27,28,29,31,32,33,34,34a
-tetracosahydro-3H-23,27-
epoxypyrido[2,1-
c][1,4]oxazacyclohentriacontin-3-
yl]propyl}-2-methoxycyclohexyl 3-
hydroxy-2-(hydroxymethyl)-2-
methylpropanoate 
Formula: C56H87NO16

 
 

Mol. mass: 1030.28g/mol 

 
 
 
 
Temsirolimus is a specific 
inhibitor of mTOR and 
interferes with the 
synthesis of proteins that 
regulate proliferation, 
growth, and survival of 
tumor cells. 

  
 
 
 
Renal cell 
carcinoma 

 
 
 
 
Wan, Xiaolin; 
et al 

[86]
 

53 TRASTUZUMAB: HERCLON 

 
Formula: C6470H10012N1726O2013S42 
Mol. mass: 145531.5 g/mol 

Trastuzumab binds to 
domain IV of 
the extracellular segment of 
the HER2/neu receptor. 
Cells treated with 
trastuzumab undergo arrest 
during the G1 phase of 
the cell cycle so there is 
reduced proliferation. 
induces some of its effect 

HER2-positive 
breast cancer,

 [87]
 

Moja L, et al 
[87]

 
Breast Cancer 
Care

 [88]
 

 
 
Ménard, S; et 
al 

[89]
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by downregulation of 
HER2/neu 

[88-89]
 

54 BISPHOSPHONATES:  

 
 

Bisphosphonates inhibit the 
digestion of bone by 
encouraging osteoclasts to 
undergo apoptosis, or cell 
death, thereby slowing 
bone loss. 

osteoporosis 
osteitis deformans  
 bone 
metastasis  
multiple,myeloma, 
hyper-
parathyroidism,  

Weinstein RS, 
et al 

[90]
 

55 CLODRONATE: CLODRONIC ACID  

 
dichloro-phosphono-
methyl)phosphonic acid 
Formula: CH4Cl2O6P2

 
 

Mol. mass: 244.892 g/mol 

The exact mechanism of 
action of clodronate is not 
known, however it is known 
that it does not inhibit 
protein isoprenylation but 
can be metabolized 
intracellularly to a β-γ-
methylene (AppCp-type) 
analog of ATP (AppCCl2p), 

Osteoporosis in 
post-menopausal 
women  

Lehenkari PP, 
et al 

91 

56 IBANDRONIC ACID : BONIVA 

 
1-hydroxy-3-
[methyl(pentyl)amino]propane-
1,1-diyl}bis(phosphonic acid) 
Formula: C9H23NO7P2

 
 

Mol. mass: 319.229 g/mol 

 Inhibits osteoclast activity 
and reduces bone 
resorption and turnover.  
In postmenopausal women, 
it reduces the elevated rate 
of bone turnover, leading 
to, on average, a net gain in 
bone mass. 

Post-menopausal 
osteoporosis. 

"boniva". The 
American 
Society of 
Health-
System 
Pharmacists. 
[92] 

 

Epstein S, et 
al 

[93]
 

57 PAMIDRONATE:  
PAMIDRONIC ACID 

 
(3-amino-1-hydroxypropane-1,1-
diyl)bis(phosphonic acid) 
Formula: C3H11NO7P2

 
 

Mol. mass: 235.07 g/mol 

  
 
 
 
 
Inhibition of bone 
resorption 

 
 
 
 
 
Osteoporosis 
 Paget's disease

[94]
 

 
 
 
 
 
Zarychanski 
R, et al 

[94]
 

58 ZOLENDRONIC ACID: 
ZOLEDRONATE  

 
[1-hydroxy-2-(1H-imidazol-1-
yl)ethane-1,1-diyl]bis(phosphonic 

 
 
 
 
Zoledronic acid slows 
down bone resorption, 
allowing the bone-forming 
cells time to rebuild 
normal bone and 

 
 
 
 
Osteoporosis 
 Paget's disease 

 
 
 
 
Aclasta label- 
Australia

[95] 
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acid) 
Formula: C5H10N2O7P2

 
 

Mol. mass: 272.09 g/mol 

allowing bone remodeling 

HORMONES/OTHER: 

59  ANASTROZOLE: ARIMIDEX  

 
2,2'-[5-(1H-1,2,4-triazol-1-
ylmethyl)-1,3-phenylene]bis(2-
methylpropanenitrile 
Formula: C17H19N5

 
 

Mol. mass: 293.366 g/mol 

Anastrozole binds reversibly 
to the aromatase enzyme 
through competitive 
inhibition, inhibits the 
conversion of androgens to 
estrogens in peripheral 
tissues (extra-gonadal) 

Breast cancer in 
post menopausal 
women 

 
 
Simpson ER 
et al 

[96]
 

60 ABIRATERONE: ZYTIGA 

 
(3β)-17-(pyridin-3-yl)androsta-
5,16-dien-3-ol 
Formula: C24H31NO

 
 

Mol. mass: 349.509 g/mol 

 
Inhibition of CYP17 activity 
by abiraterone thus 
decreases circulating levels 
of testosterone 

  
 
castration-resistant 
prostate cancer  

  
Food and 
Drug Admin-
istration

[97]
 

 
Attard G,et al 
[98] 

 

61 AMIFOSTINE: ETHYOL 

 
2-(3-aminopropylamino) 
ethylsulfanyl 
phosphonic acid 
Formula: C5H15N2O3PS

 
 

Mol. mass: 214.224 g/mol 

Amifostine detoxifies 
reactive metabolites of 
platinum and alkylating 
agents, as well as 
scavenges free radicals.

 

[99]
 Other possible effects 

include accelerated DNA 
repair, induction of cellular 
hypoxia, inhibition of 
apoptosis. 

 Xerostomia 
lung cancer 

Kouvaris JR, 
et al 

[99]
 

62 BEXAROTENE: TARGRETIN  

 
4-[1-(3,5,5,8,8-
pentamethyltetralin-2-
yl)ethenyl]benzoic acid 
Formula: C24H28O2

 
 

Mol. mass: 348.478 g/mol 

Bexarotene is 
a retinoid that selectively 
activates retinoid X 
receptors (RXRs), as 
opposed to the retinoic acid 
receptors which  regulate 
cell differentiation and 
proliferation whereas RXRs 
regulate apoptosis.

 [100]
 

Alzheimer's disease 
 non-small cell lung 
cancer and breast 
cancer. 

Brunton, L; et 
al 

[100]
 

63 BICALUTAMIDE : CASODEX  
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N-[4-cyano-3-
(trifluoromethyl)phenyl]-3-[(4-
fluorophenyl)sulfonyl]-2-hydroxy-
2-methylpropanamide 
Formula: C18H14F4N2O4S

 
 

Mol. mass: 430.373 g/mol 

 
Bicalutamide acts as a pure 
anti-androgen by binding to 
the androgen receptor (AR) 
and preventing the 
activation of the AR and 
subsequent upregulation of 
androgen responsive genes 
by androgenic hormones. 
[101]

 

 
Andogen receptor 
positive ER-/PR-
 metastatic breast 
cancer

[102]
 

 
Furr BJ et al 
[101]

 
 
asco.org

[102]
 

 

64 BUSERELIN: ETILAMIDE  

 
Formula: C62H90N16O15

 
 

Mol. mass: 1299.48 g/mol 

Buserelin desensitizes the 
GnRH receptor, reducing 
the amount of LH and 
testosterone. However, 
there is a concomitant 
surge in LH and 
testosterone levels with the 
decrease in androgens, so 
antiandrogens must 
administered. 

[103]
 

Prostate cancer or 
 breast cancer 
 endometriosis or ut
erine fibroids 

Kirby RS, et al 
[103] 

65 CYPROTERONE  

 
6-chloro-17-hydroxy-1α,2α-
methylenepregna-4,6-diene-3,20-
dione 
Formula: C22H27ClO3

 
 

Mol. mass: 374.901 g/mol 

Cyproterone is blockage of 
the binding of 
dihydrotestosterone to the 
specific receptors in the 
prostatic carcinoma cell. 
[105]

 

Antiandrogen 
and progestin.

 [104]
 

Index 
Nominum 
2000: 
International 
Drug 
Directory. 

[104]
 

Stadtler FA, 
et al 

[105]
 

66 DEGARELIX: FIRMAGON 

 
 
 
 
Formula: C82H103ClN18O16 
Mol. mass: 1630.75 g/mol 

GnRH antagonists compete 
with natural GnRH for 
binding to GnRH receptors 
in the pituitary gland. This 
reversible blinding blocks 
the release of LH and FSH 
from the pituitary. The 
reduction in LH 
subsequently leads to a 
rapid and sustained 
suppression of testosterone 
release from the testes and 
subsequently reduces the 
size and growth of the 
prostate cancer. 

[107]
 

Prostate cancer 
[106]

  Princivalle 
M, et al 

[106]
 

Persson BE, 
et al 

[107]
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67 EXEMESTANE: AROMASIN  

 
6-Methylideneandrosta-1,4-diene-
3,17-dione 
Formula: C20H24O2

 
 

Mol. mass: 296.403 g/mol 
 
 

 Principal enzyme that 
converts androgens to 
estrogens both in pre- and 
postmenopausal women.  
Exemestane is an 
irreversible, steroidal 
aromatase inactivator,  
 lowers circulating estrogen 
concentrations in 
postmenopausal women,

 

[109]
 

Advanced breast 
cancer in 
postmenopausal 
women 

[108]
 

Aromasin For 
Advanced 
Breast 
Cancer

[108] 

Robinson A: 
et al 

[109]
 

68 FLUTAMIDE  

 
2-methyl-N-[4-nitro-3-
(trifluoromethyl)phenyl]-
propanamide 
Formula: C11H11F3N2O3

 
 

Mol. mass: 276.212 g/mol 

Flutamide is a nonsteroidal 
antiandrogen that blocks 
the action of both 
endogenous and exogenous 
testosterone by binding to 
the androgen receptor. In 
addition Flutamide is a 
potent inhibitor of 
testosterone-stimulated 
prostatic DNA synthesis. 

[111]
 

Prostate cancer 
 transsexual  
women

[110]
 

Scher, 
Howard et al 
[110] 

Jack 
Lawrence et 
al 

[111]
 

69 FOLINIC ACID: LEUCOVORIN  

 
2S)-2-{[4-[(2-amino-5-formyl-4-
oxo-5,6,7,8- 
tetrahydro-1H-pteridin-6-
yl)methylamino] 
benzoyl]amino}pentanedioic acid 
Formula: C20H23N7O7

 
 

Mol. mass: 473.44 g/mol 

Folinic acid, therefore, 
allows for 
some purine/pyrimidine syn
thesis to occur in the 
presence of dihydrofolate 
reductase inhibition, so that 
some 
normal DNA replication 
processes can proceed. 

[112]
 

 Colon cancer 
 Toxoplasmosis-
retinitis, 
 Down's syndrome, 

Ellis JM, et al 
[112]

 

70 FULVESTRANT: FASLODEX  

 
(7α,17β)-7-{9-[(4,4,5,5,5-
pentafluoropentyl)sulfinyl]nonyl}e
stra-1,3,5(10)-triene-3,17-diol 
Formula: C32H47F5O3S

 
 

fulvestrant binds to the 
receptors and down 
regulates them so that 
estrogen is no longer able 
to bind to these receptors. 
Second, fulvestrant 
degrades the estrogen 
receptors to which it is 
bound. Both of these 

hormone receptor 
positive metastatic 
breast cancer in 
postmenopausal 
women 

[113]
 

Angela Mae 
et al 

[113] 

Kabos P, et al 
[114]
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Mol. mass: 606.772 g/mol mechanisms inhibit the 
growth of tamoxifen-
resistant as well as 
estrogen-sensitive human 
breast cancer cell lines. 

[114]
 

71 GOSERELIN: ZOLADEX  

 
N-(21-((1H-indol-3-yl)methyl)-1,1-
diamino-12-(tert-butoxymethyl)-6-
(2-(2-
carbamoylhydrazinecarbonyl)cyclo
pentanecarbonyl)-15-(4-
hydroxybenzyl)-18-
(hydroxymethyl)-25-(1H-imidazol-
5-yl)-9-isobutyl-8,11,14,17,20,23-
hexaoxo-2,7,10,13,16,19,22-
heptaazapentacos-1-en-24-yl)-5-
oxopyrrolidine-2-carboxamide 
Formula: C59H84N18O14

 
 

Mol. mass: 1269.410 g/mol 

 
Goserelin is a synthetic 
decapeptide analogue of 
LHRH. Goserelin acts as a 
potent inhibitor of pituitary 
gonadotropin secretion 
when administered in the 
biodegradable formulation. 
The result is sustained 
suppression of LH and 
serum testosterone levels. 
[116]

 

 
Breast and prostate 
cancer. 

[115]
 

  

 

 

 

FDA 
[115]

 
 
Kripa S. et al 
[116]

 

72 LANREOTIDE : SOMATULINE 

 
(4S,7S,10S,13R,16S,19S)-10-(4-
aminobutyl)-19- 
[[(2R)-2-amino-3-naphthalen-2-yl-
propanoyl]amino]- 
N-[(1S,2R)-1-carbamoyl-2-hydroxy-
propyl]-16- 
[(4-hydroxyphenyl)methyl]-13-
(1H-indol-3-ylmethyl)- 
6,9,12,15,18-pentaoxo-7-propan-
2-yl-1,2-dithia-5,8, 
11,14,17-pentazacycloicosane-4-
carboxamide 

 
 
 
Lanreotide is a synthetic 
octapeptide analogue of 
somatostatin, an 
endogenous peptide 
present in several areas of 
the central nervous system 
and GI tract. 
It has inhibitory effects on 
different cell types and on 
endocrine, neuroendocrine, 
and exocrine mechanisms. 
[118]

 

  
 
 
Acromegaly 
carcinoid 
syndrome. 

[117]
 

 
 
 
"FDA 

[117] 

Tercica. Et al 
[118]
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Formula: C54H69N11O10S2
 
 

Mol. mass: 1096.33 g/mol 

73 LENALIDOMIDE : REVLIMID 

 
(RS)-3-(4-Amino-1-oxo 1,3-
dihydro-2H-isoindol- 2-
yl)piperidine-2,6-dione 
Formula: C13H13N3O3

 
 

Mol. mass: 259.261 g/mol 

Three main activities: 
direct anti-tumor effect, 
inhibition of angiogenesis, 
and immunomodulatory 
role. 

[119]
 

Multiple myeloma 
Myelodysplastic 
syndromes 
 Hodgkin's 
lymphoma,

[15]
 as 

well as non-
Hodgkin's 
lymphoma, 
chronic lymphocytic 
leukemia, 

Vallet S, et al 
[119]

 

74 LETROZOLE: FEMARA  

 
4,4'-((1H-1,2,4-triazol-1-
yl)methylene)dibenzonitrile 
Formula: C17H11N5

 
 

Mol. mass: 285.303 g/mol 

Letrozole prevents the 
aromatase from producing 
estrogens by competitive, 
reversible binding to the 
heme of its cytochrome 
P450 unit. The action is 
specific, and letrozole does 
not reduce production of 
mineralo- or 
corticosteroids. 

Ovarian stimulation 
 gynecomastia 
azoospermia 
[120] 

Haberfeld, H, 
ed. Et al 

[120]
 

75 LEUPRORELIN: LUPRON  

 
N-[1-[[1-[[1-[[1-[[1-[[1-[[5-
(diamino 
methylideneamino)-1- 
[2-(ethylcarbamoyl)pyrrolidin-1-
yl]-1-oxo-pentan-2- 
yl]carbamoyl]-3-methyl-
butyl]carbamoyl]-3-methyl- 
butyl]carbamoyl]-2-(4-
hydroxyphenyl)ethyl] 
carbamoyl]-2-hydroxy-
ethyl]carbamoyl]-2-(1H-indol-3- 
yl)ethyl]carbamoyl]-2-(3H-
imidazol-4-yl)ethyl]-5-oxo- 
pyrrolidine-2-carboxamide 
Formula: C59H84N16O12

 
 

Mol. mass: 1209.4 g/mol 

 
Indirectly downregulates 
the secretion of 
gonadotropins luteinizing 
hormone(LH) and follicle-
stimulating hormone (FSH), 
leading 
to hypogonadism and thus 
a dramatic reduction 
in estradiol and testosteron
e levels in both sexes 

  
 
 
 
 
 
 
Paraphilias 
 Alzheimer's disease 

 
 
 
 
 
 
 
Badaru Aet al 
[121]
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76 MEDROXYPROGESTERONE: MP  

 
(6α)-17-hydroxy-6-methylpregn-4-
ene-3,20-dione 
Formula: C22H32O3

 
 

Mol. mass: 344.488 g/mol 

Progestins diffuse freely 
into target cells in the 
female reproductive tract, 
mammary gland, 
hypothalamus, and the 
pituitary and bind to the 
progesterone receptor. 
Once bound to the 
receptor, progestins slow 
the frequency of release of 
gonadotropin releasing 
hormone (GnRH) from the 
hypothalamus and blunt the 
pre-ovulatory LH surge. 

Endometriosis, 
endometrial and 
renal cell 
carcinomas, 
paraphilia in males, 

Schindler AE 
et al 

[122]
 

77 MEGESTROL:  

 
17-hydroxy-6-methylpregna-4,6-
diene-3,20-dione 
Formula: C22H30O3

 
 

Mol. mass: 342.472 g/mol 

Involve suppression of 
luteinizing hormone by 
inhibition of pituitary 
function. megestrol's 
weight gain effect is related 
to its appetite-stimulant or 
metabolic effects rather 
than its glucocorticoid-like 
effects or the production of 
edema. 

Metastatic breast 
cancer, endometrial 
cancer, and 
prostate cancer 

Pascual Lopez 
A et al 

[123]
 

78 MESNA: MESNEX  

 
sodium 2-sulfanylethanesulfonate 
Formula: C2H5NaO3S2

 
 

Mol. mass: 164.181 g/mol 

Prophylactic agent to 
reduce the risk of 
hemorrhagic cystitis 
induced by ifosfamide. 

Haemorrhagic 
cystitis and  
haematuria 

World Health 
Organization. 
[124]

 
 

79 OCTREOTIDE : SANDOSTATIN 

 
(4R,7S,10S,13R,16S,19R)-10-(4-
aminobutyl)-19- 
[[(2R)-2-amino-3-phenyl-
propanoyl]amino]-16- 
benzyl-N-[(2R,3R)-1,3-

 
 
 
Octreotide binds to 
somatostatin receptors. 
These receptors are 
coupled via pertussis toxin 
sensitive G proteins which 
lead to inhibition of 
adenylyl cyclase. Octreotide 
binding to these receptors 
also stimulates 
phosphotyrosine 
phosphatase and activation 
of the Na(+)/H(+) exchanger 
via pertussis toxin 
insensitive G proteins. 

 
 
 
 
 
Acromegaly and 
gigantism, 
acute lymphoblastic 
leukemia 

 
 
 
 
 
Lustig RH et 
al 

[125] 

 

Ruan W et al 
[126]
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dihydroxybutan-2-yl]-7- 
(1-hydroxyethyl)-13-(1H-indol-3-
ylmethyl)-6,9,12, 
15,18-pentaoxo-1,2-dithia-
5,8,11,14,17- 
pentazacycloicosane-4-
carboxamide 
Formula: C49H66N10O10S2

 
 

Mol. mass: 1019.24 g/mol 

80 STILBOESTROL: 
DIETHYLSTILBESTROL 

 
4,4'-(3E)-hex-3-ene-3,4-
diyldiphenol 
Formula: C18H20O2

 
 

Mol. mass: 268.35 g/mol 

Binding their receptors 
causes downstream 
increases the hepatic 
synthesis of sex hormone 
binding globulin (SHBG), 
 decreasing the secretion of 
gonadotropin-releasing 
hormone (GnRH). 

Gonorrheal  
vaginitis,  
atrophic vaginitis,  
menopausal  
symptoms, and 
postpartum  
lactation 

Dutton DB et 
al 

[127]
 

Baron S et al 
[128]

 

81 TAMOXIFEN: NOLVADEX  

 
(Z)-2-[4-(1,2-diphenylbut-1-
enyl)phenoxy]-N,N-
dimethylethanamine 
Formula: C26H29NO

 
 

Mol. mass: 371.515 g/mol 

Tamoxifen needs to block 
growth factor proteins such 
as ErbB2/HER2 because 
high levels of ErbB2 have 
been shown to occur in 
tamoxifen resistant cancers. 

McCune-Albright 
syndrome 
Gynecomastia 
Angiogenesis and 
cancer 
Riedel's thyroiditis 
 

USA 
[129]

 
Osborne CK 
[130]

 

82 THALIDOMIDE: THALOMID  

 
RS)-2-(2,6-dioxopiperidin-3-yl)-1H-
isoindole-1,3(2H)-dione 
Formula: C13H10N2O4

 
 

Mol. mass: 258.23 g/mol– 

 
 
 
Thalidomide can directly 
inhibit angiogenesis 
induced by bFGF or VEGF in 
vivo 

Colorectal cancer 
Crohn's disease 
Rheumatoid 
arthritis, 
Behcet's syndrome 

 Franks et al 
[131]

 

 

D'Amato RJ, 
et al 

[132]
 

83 TRIPTORELIN: TRELSTAR Triptorelin is a synthetic 
luteinizing hormone 
releasing hormone (LHRH) 
analog 
triptorelin stimulates 
release of gonadotropins, 
luteinizing hormone (LH) 
and follicle-stimulating 

Prostate cancer or  
breast cancer,  
precocious 
puberty,  

Lahlou N, et 
al 

[133]
 

 
 
Kalamazoo, 
MI et al 

[134]
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5-oxo-D-prolyl-L-histidyl-
Ltryptophyl-L-seryl-Ltyrosyl-3-(1H-
indol-2-yl)-L-alanylleucyl-L-arginyl-
L-prolylglycinamide 
Formula: C64H82N18O13

 
 

Mol. mass: 1311.5 g/mol 

hormone (FSH), from the 
anterior pituitary. Long-
term, sustained use of 
triptorelin is associated with 
an early phase of increased 
LH and FSH levels, followed 
by their suppression 

 
PRINCIPLES OF ANTICANCER DRUGS (THERAPY) 

S.NO DESCRIPTION TYPES 

SURGICAL TREATMENT: The removal of the tumor as a local 
pathological formation, but also the 
involvement of the whole organism. 
Effective easy to perform and economical.  

Curative resection, 
Palliative surgery, 

Preventive surgery, 

Diagnostic surger, 
Cytoreductive surger, 
Cryosurgery 

[135] 

RADIOTHERAPY: Radiotherapy is based on the fact that 
ionizing radiation destroys tumor cells.  
X rays and gamma rays are able to 
penetrate the tissue depth, destroying 
tumor cells even from deep layers.  
Radiotherapy induces direct lesions in the 
DNA or biological molecules, which 
eventually affect DNA.  
These changes deregulate cell division, and 
daughter cells finally die. 

Radiotherapy can be used in three 
modalities: 
curative radiotherapy; 
adjuvant radiotherapy; 
palliative radiotherapy 

[136]
. 

Palliative radiotherapy 
Teleradiotherapy 
Brachytherapy 
Metabolic radiotherapy 
radiosensitivity of non-tumor 
tissues 
radiosensitivity of tumor tissues 
Canine tumors 
Tumors in felines 

CHEMOTHERAPY: Chemotherapy uses chemical substances 
that act electively on cells in mitosis, and 
antimitotic agents finally aim to destroy 
cancer cells. These substances have the 
great advantage that they do not act strictly 
locally on the primary neoplasm, and 
antimitotic agents perform a therapy of the 
potential or disseminated systemic disease.  

Goldie-coldman model  
All anticancer agents 

[137] 
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HYPERTHERMIA:  
Hyperthermia therapy is used due to its 
cytotoxic effects and because it can be an 
adjuvant to chemotherapy and 
radiotherapy. However, it should be 
mentioned that the use of hyperthermia 
may also have undesired effects 
(inefficiency, toxicity, increased tolerance to 
heat and even the appearance of resistant 
cells). 
 
 

 
Temperatures higher than 41°C 
induce lesions in tumor tissues, 
directly by cytotoxicity,  
and indirectly, by microcirculatory 
lesions.

 [138]
 

 
 

COMBINED TREATMENT: The separate studies of the effects of 
hyperthermia and radiotherapy on tumor 
cells have led to the conclusion of the 
combination of the two beneficial results, 
based on the following reasons: 
High temperatures have cytotoxic effects on 
acidophilic cells in hypoxic condition. These 
findings correlated with the fact that 
hypoxic cells manifest a 2.5–3-fold 
increased resistance to destruction by 
radiation have determined the association 
of the two therapies. 
Hyperthermia increases the radiosensitivity 
of all cells and diminishes the repair of 
sublethal lesions induced by radiation. 
Hyperthermia is preferentially cytotoxic for 
cells in the S phase of the cell cycle, in 
contrast, these cells being almost 
radioresistant. 
 
 

Combined hyperthermia-
radiotherapy treatment 
Combined hyperthermia-
chemotherapy treatment 

[138]
 

 

PHOTOTHERAPY: Dynamic phototherapy refers to the use of 
hematoporphyrin or photofrin II 
preparations, at specific light wavelengths, 
in the detection and treatment of malignant 
solid tumors. Both the detection and 
treatment of tumors by the dynamic 
phototherapy technique depend on the 
character of the neoplasm and on the 
location of the preparation in the tumor. 
So, at a certain time after the intravenous 
injection of the preparation, this 
accumulates and is retained in a higher 
concentration in malignant tissues 
compared to normal tissues  

 

 

Hematoporphyrin used in 
oncology. 
dihematoporphyrin ether, 
experimentally tested under the 
designation of photofrin II. 
The tumor can be located using 
hematoporphyrin, by lighting with 
405 nm light, which has a 
fluorescence of approximately 630 
nm (red-orange).

 [139] 
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IMMUNOTHERAPY: Immunotherapy is another modality of 
stimulating the host defense mechanisms, 
an anticancer strategy. Experiments and 
practical results have proved that 
immunotherapy alone has an inconsistent 
efficacy, while preceded by surgery for 
tumor volume reduction, by radiotherapy 
or chemotherapy, it has proved to be a 
valuable adjuvant in the treatment of 
neoplastic disease. 

Preventive immunotherapy 
Non-specific active 
immunotherapy 
Specific active immunotherapy 
Specific passive immunotherapy 
Chemoimmunotherapy 

[140] 

 
CONCLUSION 
Many anti-cancer drugs have potentially deleterious, irreversible effects to the body parts. Patients at 
high risk should be identified early and different therapeutic treatments should be done by providing 
the proper anticancer agents. This review has discussed the medications that are helpful for the 
treatment of numerous cancers. And avoid the development of cell divisions by damaging the DNA, due 
to which treatment can be done in the systematic manner. According to FDA more than 100 cancers are 
going to arise in the future aspects. And also a brief detail has been discussed on the therapies that are 
used in cancer treatment. 
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